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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 10 (hu3vKe 0a30BOTO YpOBHS Ha ypPOBHe cpeaHero o0iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBe II0JIO)KEHHWM M TpeOOBaHMM K pe3ysbTaTaM OCBOEHHMSI OCHOBHOM
obpa3oBaTe/ibHOM Tporpammbl, TipeActaBieHHbix B ®I'OC COO, a Takke C YYETOM
denepanbHON paboueil TpoOrpaMMbl BOCIUTAHMST W KOHLEMLMK TIperojiaBaHusi yueOGHOTro
npeaveTra «®usmka» B o0Opa3oBaTenbHBIX —OpraHusanusax —Poccuiickodt  dDepepauym,
peasr3yoLMX OCHOBHbIE 00pa3oBaTe/bHble POrpaMMBl.

CogepkaHve mnporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (POpMHpOBaHHe eCcTeCTBeHHO-
Hay4yHOU KapTuHBI Mupa obydaroiquxcsi 1011 knaccoB npu obydyeHuu ux ¢usuke Ha 6a3oBomM
YPOBHE Ha OCHOBE CHCTeMHO-/esiTe/IbHOCTHOr0 nozxoza. [Iporpamma ro ¢usuke COOTBETCTBYET
tpeboBanusim ®PI'OC COO K MIaHHUPYyeMbIM JIMUHOCTHBIM, TpeJAMeTHbIM U MeTarpeMeTHbIM
pe3ysibTataM OOyueHHs, a TaK)Ke YUYUThIBAeT HEOOXOJAMMOCTH peayn3alii MeXKIpeJMeTHBIX
CBsizell (U3MKM C eCTeCTBeHHO-HayUHbIMUA YyueOHBIMU TipeZiMeTaMH. B Hell ompezesnsitoTcs
OCHOBHBIE 1]eJTH M3yuyeHusi (U3MKU Ha ypOBHe CpefiHero o0ijero obpa3oBaHUsl, MIAHUPyeMbIe
pe3yJ/ibTaTbl OCBOEHMSI Kypca (DU3MKU: JIMYHOCTHBIE, MeTaripeJMeTHble, IpeAMeTHble (Ha
6a3o0BoM ypoBHe).

[Tporpamma 1o (pu3MKe BK/IHOYAeT:

® [JIaHUpPyeMble pe3yJ/bTaThl OCBOEHUs Kypca (r3vKy Ha 6a30BOM ypOBHe, B TOM UHCIIe

TipeJMeTHbIe Pe3y/bTaThl 10 TolaM 00yUeHUs;

® copep)kaHue yueOHOro npeaMeTa «Du3nka» 10 rojlaM 00yUYeHusl.

du3MKa Kak HayKa o HarboJsiee 00L[MX 3aKOHAaX MPUPO/bI, BHICTYTAst B KauecTBe yueOHOTo
npeiMeTa B IIKOJIe, BHOCUT CYIIIeCTBEHHBIM BK/Ia/] B CHCTEMY 3HaHHI 00 OKpY’KaroljeM MUpe.
[IkonbHBIA KypCc (UMK — CHUCTeMOOOpa3yroIUi /sl eCTeCTBeHHO-Hay4YHbIX YyueOHBIX
1IpeJiMeTOB, MOCKO/IbKY (pr3ruecKure 3aKOHBI JieKaT B OCHOBE NIPOLIECCOB U SIBJIEHUM, U3yuaeMbIX
xumuel, buonoruet, ¢usnueckod reorpadueil U actpoHomuel. Vcrnonb3oBaHHe U aKTUBHOE
npuMeHeHWe (U3MUECKMX 3HAHWN OmpeZesseT XapakTep W pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTMM B C(epe SHEPreTWKW, TPaHCIIOPTa, OCBOEHUS] KOCMOCA, IIOJIyYeHHsI HOBBIX
MaTepHasIoB C 33/laHHbIMU CBOWCTBaMM M Ipyrux. MisyueHue (U3MKU BHOCUT OCHOBHOM BKJIaJ, B
¢dopmHpoBaHKe ecTeCTBEHHO-HayUHOUM KapTUHBI MUpa 00yJaroLuxcsi, B GOpMUpOBaHNe YMeHUI
NIPUMEHSITh HayYHBI MeTO/ I03HAHUSI TTPY BBITIOJTHEHUH UMY Y4eOHbIX MCCIe0BaHUH.

B ocHOBY Kypca ¢u3MKHU JJ1s1 ypPOBHS cpefiHero obiijero o6pa3oBaHusi M0JIOXKEH psif, uzei,
KOTOpble MOXKHO pacCMaTpyBaTh KaK MPUHLUIIBI €r0 OCTPOeHUSI.

Hoes yenocmHocmu. B coOOTBETCTBUM C Hell KypC SIBJISIETCS] IOTUUECKU 3aBepIlEHHBIM, OH
COZIep>)KUT MaTepHuas U3 BcexX pas3fiesioB (pr3MKH, BK/IOUaeT KaK BOIPOCH! KJIaCCUYEeCKOH, TaK U
COBpeMeHHOM (PH3UKH.

Hoes eeHepanuzayuu. B cooTBeTCTBHM C Hell MaTepuan Kypca Gu3vku 00beJUHEH BOKPYT
¢usnueckux Teopud. Beaymum B Kypce sBseTcs (OpPMHpOBaHME Mpe/CTaB/le€HUuN O
CTPYKTYPHBIX YPOBHSIX MaTepyH, BellleCTBe U MoJIe.

Hoea eymanumapusayuu. Eé peanusanys npejrosiaraeT UCMo/ib30BaHe I'YMaHUTapHOIO
noTeHI[Mana (GU3NUeCKOi HayKH, OCMBIC/IEHWEe CBSI3W Pa3BUTHS (DU3MKHU C Pa3BUTHEM OOIIeCTBa,
a Tak)Ke C MUPOBO33peHUYeCKUMH, HPABCTBEHHBIMHU U 9KOJIOTHUeCKHUMU MPobieMaMH.

Hoes npuknaodHoti HanpagaeHHocmu. Kypc ¢pu3vky npe/onaraet 3HaKOMCTBO C IITMPOKAM
KPYTrOM TeXHUUeCKUX M TEXHOJOTMYeCKUX NPU/I0’KeHNH M3yUeHHBIX TEOPUM U 3aKOHOB.

Hoes 5skonoeusayuu peanusyeTcsi IOCPEJCTBOM BBe/I€HUS] 3/IEMEHTOB COJleprKaHUs,
TIOCBAIIEHHBIX JKOJIOTHUYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TaKKe 00CyK/ieHnst Ipo6JieM paLioHaIbHOTO PUPOZOTIONIb30BaHMUS U
5K0JI0rH4ecKoil 6e30MacHOCTH.

CTep>KHEBBIMM 37IeMeHTaMM Kypca (HM3WKM Ha YpPOBHe cpejHero o0imiero obpa3oBaHUs
SB/ISIOTCA  (pu3rMyecKue TeopuM ((popMUpOBaHMe IIpe/CTaBAeHUM O CTPYKType MOCTPOeHUs!
¢usnueckoil Teopud, poau (yHJAMeHTalbHbIX 3aKOHOB U TIPUHLIMIIOB B COBPEMEHHbIX



TIpe/ICTaB/IeHNsIX O TIPUPOZe, TPaHHULIAX MPUMEHHMOCTH TEOPHWH, /i OMHCAHHUS eCTeCTBEHHO-
HayYHBIX SBJIEHUH U MPOLECCOB).
CuCTeMHO-ieTeIbHOCTHBIA TTO/IX0/ B Kypce (M3UKH peasr3yeTcs TIPeXK/e BCero 3a CUéT
OpraHM3aliy KCTIePUMEHTAIbHON AieATesIbHOCTA oOyuaroiuxcs. st 6a30BOro ypoBHst Kypca
¢U3MKK — 3TO WCIOB30BaHWE CUCTeMbl (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B MporpaMMme Mo ¢u3vkKe 00beAWHEHbI B OOLWIA CIHCOK
yUeHWYeCKHX TPaKTU4YeCKHX pabot. BoijesneHre B yKa3aHHOM IepeuHe 1abopaTOpHBIX pabor,
TIPOBO/IUMBIX [I/Ii KOHTPOJII W OLEHKH, OCYLIECTB/ISI€TCS YYaCTHUKaMU 00pa30BaTesbHOrO
TpolLiecca MUCXo/st U3 0cOOeHHOCTe! TIaHMPOBaHUS M OCHallleHus1 KabuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaZieHHe OOYYarOIUMKCS YMEHWSMHU TIPOBOJUTH KOCBEHHbIE W3MepeHUsl,
WCCIeJOBaHNsI 3aBUCUMOCTeH (M3MUECKMX BEeJMYMH M TIOCTAaHOBKY OIBITOB I10 TIPOBEPKE
TIPEe/I/IOXKEHHBIX THUTIOTE3.
Bosbiioe BHUIMaHMe yessieTcsl pelieHn0 PaCYETHBIX M KaueCTBeHHBIX 3ajau. [Ipu sTom
JJIs1 PACUYETHBIX 3a/]au TIPUOPUTETOM SIBJITFOTCS 3a/jauyl C SIBHO 3aIaHHOM (hPU3UUeCKON MOJIesbio,
TI03BOJISIIOIIYE TIDUMEHSITh H3yueHHble 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena
KypCa, TaK U UHTETPUPYS 3HaHUsI U3 pa3HbIX pa3/esioB. [Iisi KaueCTBeHHBIX 3a/lau IPUOPUTETOM
SBISIIOTCSL  337laHUsl Ha OObBsCHeHWe TIpoTeKaHWsi (U3NYeCKHUX SIBIEHWHA W TIPOLeCCOB B
OKpY’Karolllel >Xu3Hu, TpeOyroiue BbiOOpa (pU3MUYECKOW MO/e/U AJIsT CUTYal[id TPAKTHUKO-
OpPUEHTHPOBAaHHOTO XapaKTepa.
B cootBerctBuu c TpeboBanusmMu PI'OC COO K MaTepuasbHO-TEXHUUECKOMY
obecrieueHrto yuebHOro miporiecca 0a30BbIi ypOBeHb Kypca (PU3WKM Ha YpPOBHe CpeJHero
obujero o6pa3oBaHUs [O/DKEH W3y4yaThCs B YCIOBHUSIX MPeJMeTHOro KabuHeTa (DU3WKU WU B
YCJIOBUSIX MHTErPUPOBAHHOTO KabMHeTa MpeZMeTOB eCTeCTBEHHO-HAYYHOrO IMK/Ia. B KabuHete
¢u3MKK JO/DKHO OBbITh HeoOXoauMoe JjabopaTopHoe 000pyZOBaHWE /ISl BBITIOJIHEHUS
yKa3aHHBIX B TIporpamMMe 10 (pu3vKe yUeHHUeCKHX MPAKTUYeCKUX paboT M JeMOHCTPAliOHHOe
obopy/ioBaHue.
IeMoHcTpaioHHOe 06opy/j0BaHWe (OPMHUPYeTCsi B COOTBETCTBHM C TIPHUHLIATIOM
MHWHHMaJTbHOM /JOCTaTOUYHOCTH U 00ecreunBaeT MOCTAaHOBKY MEPEUYMCIEHHBIX B MPOrpaMMe 0
¢u3MKe KIHOUEBBIX AEMOHCTpPALMN [ii WCCIe[0BaHUs HM3y4yaeMbIX $IBJEHHM U TIPOLeCCOB,
IMITUPUYECKUX U (QyHJAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEeHHH.
JlabopaTopHoe 00OpyZiOBaHWe /ISl YUEHWUECKHX TMPaKTUUecKux pabot ¢opmupyercs B
BU/Ie TeMAaTHUECKMX KOMILIEKTOB M 00ecreunBaeTCsi B pacyéTe OJHOTO KOMIUIEKTA Ha JIBYX
obyuatomuxcsi. TemaTtnueckue KOMILUIEKTHI J1laDOpaTOpHOTO 00Opy/OBaHUS [O/DKHBI OBITh
TIOCTPOEHBl Ha KOMIUIEKCHOM HCIIO/Ib30BaHUU aHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX M3MEPUTE/ILHBIX CHCTEM B BH/je LIM(PPOBBIX 1abopaTopHii.
OCHOBHBIMH LIe/ISIMU U3ydeHHst (GU3UKH B 0011[eM 00pa30BaHUU SIBJISTFOTCS:
* (dopmupoBaHMe WHTepeca W CTpeM/IeHUs OOYYalOIIMXCS K HAyYHOMY H3yUeHUIO
TIPUPO/IbI, PAa3BUTHE UX WHTE/IEKTYa/TbHBIX M TBOPUECKHMX CITIOCOOHOCTEH;

® pa3BUTHe TIPeJCTaBJIeHWM O HAyuyHOM MeTofie TI03HaHUS H (hopMHpOBaHHe
WCC/Ie[JOBaTe/TbCKOTO OTHOLIEHUS K OKPY>KaIOIL[UM SIBJIEHUSIM;

* (opmHpoBaHMe HAyUHOTO MHUPOBO33peHHs KaK pe3y/bTaTa U3y4eHHs] OCHOB CTPOEHHUS
MaTepuu U GyHAaMeHTaIbHBIX 3aKOHOB (DH3HKY;

* (opmupoBaHe yMeHU OOBSCHATD SIB/IEHUS C MCTI0/Ib30BaHKeM (PHU3UUeCKUX 3HAHUH U
Hay4YHBIX JIOKa3aTe/bCTB;

* (opmupoBaHHe Tipe/iCTaB/IeHNI O PO (PU3WKHU /IS Pa3BUTHSI JPYTUX €CTeCTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHA.

HoctkeHne 3TUX Lienell obecrieunBaeTCs pellleHHMEM CIeAyIOIMX 3afad B IIpoIiecce
M3yueHus: Kypca U3MKUA Ha YPOBHE CpPeJiHero o01iero obpa3oBaHust:

* mpuoOpeTeHWe CUCTeMbI 3HaHUN 00 OOIMX (HHU3MUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOpUSsIX, BK/IOUYast MEXaHUKY, MOJIEKY/ISIPHYIO (PU3UKY, /IeKTPOJUHAMUKY, KBAHTOBYIO
(bU3MKY U 3/1eMeHThI acTPOhU3UKY;



* (opmupoBaHHE YyMEHHN TIPUMEHSTh TEOPeTHUeCKHWe 3HaHUSl /i OOBbSCHEHUs
(¢bu3uUecKux siBJIeHMA B TIpUPOJEe W [/Isl TIPUHSITHSL TMPAaKTUUeCKUX pelleHud B
MOBCeIHEBHOM JKU3HU;

® 0OCBOeHHE CIIOCOOOB pelleHHsI Pa3/IMYHBIX 3a/lad C SIBHO 3aJ[aHHONM (HU3UUECKOU
MOJlesiblo, 3ajjay, T[OZpa3yMeBalolUX CaMOCTOSITeJlbHOe co3/aHue (r3UuecKoi
MO/le/1, afleKBaTHOU yC/IOBUSIM 3a/jauu;

® TOHMMaHue (PU3MUeCKUX OCHOB U TMPUHIMIOB [1eHCTBUS TeXHUUECKUX YCTPOWCTB U
TeXHOJIOTUUeCKUX TMPOLIeCCOB, UX BJIUSHUS Ha OKPY>KalOIYI0 Cpejy;

® OB/IaJileHMe MEeTO/laM{ CaMOCTOSTe/bHOrO TUIAHWPOBAHUS U TPOBe/leHUsT (PU3NUYeCKuX
JKCIIEpUMEHTOB, aHa/M3a M  UHTepnpeTraluy  WHGOpMalMM,  onpejeneHust
JIOCTOBEPHOCTH MOTYUeHHOT'0 pe3y/ibTaTa;

® Co3/laHMe yCJIOBUM JjIsl pa3BUTHSI YMEHUM MPOeKTHO-UCC/Ie/loBaTeTbCKOM, TBOPUeCKOM
JlesATe/IbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIMi ypoBeHb) Ha YpPOBHe cpejHero o0irero obpa3oBaHUs
orBogutcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hegemto), B 11 kacce — 68 vacos (2
yaca B HeIeJit0).

[TpepasiaraemMelii B iporpamMmme 1o (usvike repeueHb 1aO0OPaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/h JiejlaeT BLIOOD TIpoBeZieHUs j1abopaTOpHBIX paboT u
OTTBITOB C YUETOM MHUBH/IYa/TbHBIX 0COOEHHOCTEH 00yJarouxCsl.



COJEPXAHUE OBYYEHUSA
10 K/ITACC

Paszpen 1. ®u3ukKa ¥ MeTo/ibl HAy4YHOI'0 IO3HAHUSA
®du3uKa — Hayka o mipupogie. HayuHble mMeTozbl MO3HaHUSI OKpyKatollero mupa. Posib
9KCTMeprMeHTa U TeOpyH B TIPOLiecce MO3HaHWs TIPUPO/Ibl. DKCIIepUMEeHT B hU3HKe.
MopenvpoBaHue ¢Gur3UUeCcKuX siBJIeHUM U TipolieccoB. HayuHble rumore3bl. @usnueckue
3aKOHBI U TeOpru. ['paHULIbI MPUMEHUMOCTH (H3UUeCKHUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Ponb u mecto ¢u3uku B (OpMUPOBaHMM COBPEeMeHHOW Hay4yHOM KapTHHBI MHpa, B
MPaKTUYeCKOU J1esITe/TbHOCTH JIFOJIe.
Llemoncmpayuu
AmnasoroBbie 1 UG POBbIe U3MeEpPUTE/TbHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3pgen 2. MexaHnuKa

Tema 1. Kunemamuka

Mexanuueckoe aBrKeHue. OTHOCUTE/IBHOCTb MeXaHU4yeCcKoro AswkeHus. Cucrema
orcuéta. Tpaekropus.

[TepemelieHne, CKOpPOCTb (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpeHHe
MaTepuaJbHOW TOYKM, UX MPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue nepeMeleHnid U
CJIOKeHHe CKOPOCTeu.

PaBHOMepHOe ¥ paBHOYCKODEHHOE TIpSIMOJIMHeNHoe ABrkKeHWe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U ITepeMellleHrs] MaTepralbHOW TOUKHA OT BpeMeHH.

CBobo/iHOe TIajieHue. Y cKopeHre CBOOOJHOTO Ma/ieHUs.

KpuBonvHeliHOe pBwkeHHe. [IBrbkeHHMe MaTephalbHOW TOYKM 110 OKPYXXHOCTH C
MOCTOSIHHOW T0 MOJYJ/II0 CKOPOCTBIO. YT/IOBasg CKODOCTb, JIMHeWHasi CKOpocTh. [lepuog wu
yacToTa obpatenus. LleHTpocTpemMHTeIbEHOE YCKOPEHHe.

TexHWuyeckue yCTPOMCTBA M TMpPaKTUYeCKOe TpMMEeHEeHWe: CIUJOMETp, [BWKeHHe
CHapsJ0B, LieMTHbIe ¥ PeMEHHbIe [Tepe/iayu.

Llemoucmpayuu

Mogens crucTeMsl OTCUETa, WITHOCTPaLUsl KHHeMaTHYeCKUX XapaKTePUCTHK [IBHKeHUS.

[Tpeobpa3oBaHue BHXeHUH C UCTIOIb30BaHKEM MPOCTHIX MeXaHK3MOB.

[Tagenue Ten B BO3yXe U B pa3peXeHHOM IIPOCTPaHCTBe.

HabnroeHue Br>KeHus Tesia, OPOLLIEHHOTO 10/ YT7I0M K TOPU30HTY Y TOPHU30HTA/IBHO.

V3mepeHue yCcKOpeHUsi CBOOOHOTO Ta/leHMsI.

HaripaByieHvie CKOpOCTH IpY JBMKEHUY T10 OKPYKHOCTH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yyeHrie HepaBHOMEPHOTI'O JBM)KEHHUS C Le/IbI0 OTpe/iesieH’s] MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOLIEHMSI  MeXAYy — IMyTsMM,  IIDOMJEHHBIMM  TeOM  3a
1oC/lejoBaTe/IbHble paBHble IIPOMEXYTKU BpeMeHU IIpM PaBHOYCKOPEHHOM [IBV)KEHUU C
Haya/IbHOW CKOPOCTBIO, PABHOM HY/JIIO.

W3yueHune aBM>KeHUs 11apYKa B BI3KOM >KUJKOCTH.

V3yueHue qBI>KeHUs Tesa, OPOIIEHHOTO TOPHU30HTA/IBHO.

Tema 2. lunamuka

[Tpunimn otHOCcKTenbHOCTH ["amuinest. ITepBobii 3akoH HeroTOHA. MHepranbHble CUCTEMBbI
OoTCuéra.

Macca Tena. Cuna. IlpuHuun cynepnosuuyy cwi. Btopor 3akoH HbrooToHa fis
MaTepuaabHOW TOUKU. TpeTuii 3akoH HbroTOHA /1711 MaTepyabHbIX TOYEK.

3aKOH BCceMUpHOro TaroteHus. Cuia tsokecTu. IlepBas KocMUueckass CKOpPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tera.



Tpenne. Buzpl TpeHus (TOKOs, CKOJbKeHMs, KaueHus). Cuna TpeHusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIb)KeHUS U cua TpeHus 1okosi. KosgduiyenT tpenus. Crna cOonpoTHUBIEHUS
TIPY [BYDKEHUH Tesla B JKUAKOCTH WX rase.

[MocTymnaTesibHOE M BpalllaTe/IbHOe JBM)KeHHe abCOIFOTHO TBEPOTO Teia.

MoOMeHT CuIbl OTHOCUTENBHO OCv BpalleHus. [lnedo cusibl. YC/IOBUST paBHOBECHS
TBEpOro Tesa.

TexHWueckue yCTPOMCTBA U IIPAaKTHUeCKOe TpUMeHeHHWe: IIOALLIWIIHUKY, [BUXeHue
VICKYCCTBEeHHbIX CIIyTHUKOB.

LemoHcmpayuu

SABneHue uHepLUK.

CpaBHeHHe MacC B3aMMOZ,eUCTBYIOLUX Tel.

Bropoti 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHHe CUJL.

3aBHCUMOCTb CUJ/IbI YIIPYTOCTHU OT AepopMariiu.

HesecomocTs. Bec Tena npyu yCKOpeHHOM MO4bEMe U NafleHUH.

CpaBHeHMe CUJT TpeHUS MIOKOsI, KaYeHUsI U CKOJIb)KEeHUSI.

YcnoBust paBHOBecus1 TBEpPZOro Tesa. Bubl paBHOBeCHsl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yuenue aBm>KeHUst OpycKa 1Mo HaK/IOHHOM TIJIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIUX B NPY)XMHE U Pe3UHOBOM
obpastie, oT Ux JedopMariyu.

VccnenoBanue yCi0BrM paBHOBeCHS TBEPOTO Tesla, UMEIOLLero OCh BpallleHHUs.

Tema 3. 3akoHbl COXpaHeHUs1 8 MeXAHUKe

VimnynbCc MaTepyanbHOM TOUKM (Tesa), CUCTeMbl MaTepyasnbHbIX ToueK. VIMIy/bC CUsibl U
Vi3MeHeHue UMITyJbCa Teja. 3aKOH COXpaHeHUs UMITyJibca. PeakTUBHOe IBUKeHUe.

Pab6ota cumbl. MOIITHOCTH CHJTBIL.

KuneTnueckasi 5Heprusi MatepuaabHOM TOukd. Teopema 00 M3MeHeHWH KUHETHUeCKOM
SHepruu.

[ToteHuuanbHas sHeprus. [loTeHLManbHas SHeprus ynpyro Ae(opMUpOBaHHOMW TIPY>KUHBI.
[MoTeH1ManbHAasE SHEPTHs Tesla BOJIM3U TOBEPXHOCTH 3eMIIH.

[MToreHIManbHBIe U HeMOTeHLManbHble CUIbl. CBsi3b pPabOThI HeEMOTeHLMANIbHBIX CUT C
V3MeHeHVeM MeXaHW4YeCKOW SHepruu CUCTeMbI Tejl. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHeprum.

Yripyruve v Heynipyrue CTOJIKHOBEHUS.

TexHWuyeckue yCTPOMCTBA M NpaKTHYeCcKoe IpUMeHeHHWe: BOJOMET, KONEp, NMPY’XUHHBIN
MMCTOJIeT, JBKeHYe pakerT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe JiBUXeHMe.

[Tepexo MoTeHIMAbHOM SHEPTUU B KUHETUUECKYI0 U 00paTHO.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yueHne abCOMIOTHO HeyMpyroro yAapa C TOMOIIbI) [IBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

WccnenoBanve cBsisu pabOThI CUIbI C U3MEeHEHHWEM MeXaHWuYeckod SHepruud Tena Ha
TIpYMepe pacTshHKeHUs! pe3MHOBOTO JXI'yTa.

Pa3fien 3. MosieKy/isipHas (u3MKa U TepMOJUHAMHUKA
Tema 1. OcHO8bI MO/1€KY/1APHO-KUHemu4ecKoll meopuu
OCHOBHBIEe TIONIO’KeHHST MOJIEKY/ISIPHO-KWUHETHYeCKOW TEOPHH U UX OTBITHOE 0OOCHOBAHKeE.
bpoyHoBckoe pgBwkenue. [uddys3us. XapakTep [ABWKEHUSI U B3aUMOJENCTBUSI YaCTHUL]
BemjecTBa. MoJieli CTPOeHUs! Ta30B, >KUAKOCTEH W TBEPABIX Tesl M OOBsICHEHWE CBOMCTB



BelllecTBAa Ha OCHOBe 3TUX Mogeneld. Macca m pasmepel Mosekysa. KonnuecTBo Bemjectsa.
[TocrosinHast ABorazpo.

TenoBoe paBHOBecue. Temriepatypa u eé usmepenue. Illkana tremneparyp Llenscus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHEHUE MOJEKY/ISIPHO-KWHETUYEeCKOW TeOpuH
uzleasibHOrO Tra3a. AOCOJIOTHasi TemIlepaTypa Kak Mepa CpefiHel KHHeTHUeCKOW JHepruu
TeNn0BOro [JBrKeHus vacTtul] rasza. lllkasma Ttemmneparyp KenbBuHa. ['a3oBble 3aKOHBI.
YpaBHenne Mengeneesa—Kianeiipona. 3akoH [lanbToHa. M3omnpornieccsl B yjeanbHOM rase C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe rnpejcTaBieHre W30IPOLIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHUUecKre yCTPOMCTBa U MPaKTUUYeCcKoe IpUMeHeHre: TepMoMeTp, OapomeTp.

LemoHcmpayuu

OnbIThl, [OKa3blBalOlMe [WCKPETHOE CTPOeHHe BelecTBa, (oTorpaguu MoJeKyn
OpraHUYeCcKUX COeJMHEeHNN.

OnbITel 110 AU PY31n KUAKOCTEN U ra3oB.

Mopenb GpOYHOBCKOTO [IBI>KEHMSI.

Mogens ombiTa ITepHa.

OnpIThl, JOKa3bIBaKOLIMe CyILleCTBOBaHNE MeKMOJIEKY/ISIPHOTO B3aUMO/IeCTBHUS.

Mopesnb, W/UTFOCTPUPYIOLLasi IIPUPOAY [aBJ/IeHHs ra3a Ha CTeHKHU COCY/a.

OnbITh], U/UTIOCTPUPYIOLIME YPaBHEHNEe COCTOSTHUS U/lealbHOTO ra3a, U30IpOLIeCChl.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

OrmpefiesieHe Macchl BO3AlyXa B K/IAaCCHOW KOMHAaTe Ha OCHOBe H3MepeHMH 0o0Bbéma
KOMHaTBhl, 1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B HEW.

WccnenoBanue 3aBUCMMOCTY MeXX/ly ITapaMeTpaMy COCTOSIHUS pa3peskeHHOro rasa.

Tema 2. OcHOébl MepMOOUHAMUKU

TepMoarHaMHUuecKass CUCTeMa. BHYTpeHHsSs1 SHeprusi TepMOJAMHAaMUYeCKOU CUCTEMbl U
crioco6bl eé u3MeHeHusi. KonuuectBo TernoTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
W/leaJIbHOT O rasa. Bupl Teruionepeaun: TeIIONPOBOAHOCTb, KOHBEKLUS, U3/TydeHre. Y lefbHast
TerJI08MKOCTh BelllecTBa. KoMuecTBO TeUIOThI IIPU TeIionepesayve.

[Tonsitue 06 apuabatHOM miporjecce. IlepBhiii 3aKOH TepMOJWMHAMHKH. [IprMeHeHue
TIepBOTo 3aKOHA TePMO/JMHAMUKH K u3oriporjeccaM. I'padrueckast iHTepripeTatiysi paboThI rasa.

Bropoii 3akoH TepMoarHaMHUKA. HeobpaTMOCTh MPOL{ecCOB B TIPUPO/IE.

TerioBble MallvHbL. [IpUHIMILI IeHCTBYS TEIJIOBbIX MalliiH. [Ipeobpa3oBaHusi 3HepPruu B
TeruIoBbIX MallmHax. KosdduimeHT nonesHoro gelicTBus TeryioBoi MamvHbl. Lukn KapHo u
ero Ko3(ULIMeHT M0JIe3HOT0 JeNCTBUs. DKOJ/IOrHUecKre nMpobsieMbl TeryI03HepreTHKY.

TexHWueckue yCTPOMCTBA M IPakKTHYeCKOe IIpUMeHeHWe: JBUraresb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAWIBHUK, KOHAULIMOHED.

LemoHcmpayuu

Vi3MeHeHUWe BHyTpeHHeW SHeprud Tejia TPU COBepIleHWH paboThbl: BbUIET TPOOKU W3
OyTBUIKM TIOf, [eliCTBHEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MmyTém
TpeHUs (BUJE0/|eMOHCTpALUS).

V3MeHeHVe BHyTpeHHeM SHepruy (TeMmIiepaTypsl) Tesla [py Teruionepezave.

OnbIT 110 aarabaTHOMY pacCIIMpeHHI0 BO3ZyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOHHBI, IBUTATe ISl BHYTPEHHET0 CTOPaHMsl, PEAKTUBHOTO [[BUTATeJIsl.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Azpezamuble cocmosiHus gewjecmea. Pazoeble nepexoobl

[Tapoobpa3zoBanve U KoHfeHcanws. Vicmapenne u  KumeHue. AOcomOTHas W
OTHOCHTe/IbHas BJIa)KHOCTb BO3/lyXa. HachllleHHbIN nap. YAenbHast Teryiora rnapoobpa3oBaHusl.
3aBHCUMOCTb TeMITepaTypbl KUIIEHUS OT [aBJIeHHUs.



TBépgoe Teno. Kpucranimueckue U amopgHble Tesia. AHU30TPOIHUS CBOWCTB KPUCTAJIIOB.
Kugkue kpucramibl. CoBpemMeHHble MaTepuasbl. [lnaBieHue U KpucTa/ud3anus. Y JenbHast
TerioTa riasiaeHus. Cybnumanysi.

YpaBHeHue TernoBoro banaHca.

TexHHueckue YCTPOWCTBA Y IIPAKTUUYECKOe IIPUMEHeHUe: TMIPOMEeTP U ICHUXPOMETP,
KaJIOpUMeTpP, TeXHOJIOTMHA TI0JIy4YeHUs] COBPEeMeHHbIX MaTepuajoB, B TOM  YHCJIe
HaHOMaTepuasioB, U HAHOTEXHOJ/IOTUU.

Llemoncmpayuu

CBOMCTBa HACHIIIIEHHBIX T1aPOB.

Kunenue npu NoHWKeHHOM [laB/IeHUMU.

Crnioco6bl U3MepeHHst BIaKHOCTH.

HabroeHre HarpeBaHUs Y TUIaB/IeHMs] KPUCTA/IJTMUECKOTO BelllecTBa.

JeMoHCcTparys KpUCTalloB.

YueHuueckuli s3kcnepumenm, 1abopamopHble pabombl

V3mMepeHne OTHOCHUTEIbHOY BI&)KHOCTH BO3/yXa.

Paszpen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3alys Tes. OJIeKTPUUeCKUWA 3apsf. [IBa Buza 3/1eKTPUUYECKUX —3apsifioB.
[TpoBOAHUKY, I3/1€KTPUKU Y TIOJYTIPOBOJHUKN. 3aKOH COXPAHEHHs 3IeKTPUYEeCKOro 3apsi/a.

Bsaumogencreue 3apsgoB. 3akoH KysnoHa. ToueuHbld  3/1eKTpUYeCKUM — 3apsf.
Onektpuyeckoe Tiosie. HanpspkEHHOCTB 3ieKTpyUueckoro mnossd. [IpyHLMIT  CyTiepriosuLyu
3JIEKTPUYECKUX T10J1eM. JIMHMUM HanpsHKEHHOCTH 3/1eKTPUYECKOT0 T0JIS.

Pabora cun asnekTpocTtaTuueckoro mosis. [loreHiuan. Pa3HOCTH MOTeHLMANoB.
[TpOBOAHMKY U JU3/IEKTPUKHU B JIEKTPOCTATUYECKOM Ioste. JlnuaneKTpruyeckast IpOHULaeMOCTb.

OnekTpoéMKoCTb. KoHgeHcaTop. D/1eKTPOEMKOCTH IUIOCKOIO KOHZeHCaTopa. JOHeprus
3apsDKeHHOI0 KOHZIeHCaTopa.

TexHWUyecKre yCTPOMCTBAa M MpaKTUYeCKoe TIpUMEHEeHHe: 3/IeKTPOCKOI, 3JeKTPOMETP,
3/IEKTPOCTaTHUeCKasl 3alliuiTa, 3a3eMJyieHHe 3J/IeKTPONprUOOpOB, KOHJEHCATOp, KOMHPOBAIbHBINA
anmnapart, CTPYWHBII PUHTEP.

LemoHcmpayuu

YCTpOMCTBO ¥ IPUHLIMII [€CTBUS 37IeKTPOMETPa.

BsaumogencrBre Ha3/1eKTPU30BaHHbIX Tell.

ONeKTpruYecKoe 1oJjie 3apsykKeHHbIX Tell.

[TpoBOAHMKY B 3/1EKTPOCTaTUUECKOM II0JI€.

OneKTpocTaThyeckas 3aljuTa.

[I3/1eKTPUKY B 3JIeKTPOCTaTUYeCKOM I10JIe.

3aBUCUMOCTb  3JIGKTPOEMKOCTH IIJIOCKOTO KOHJeHcaropa OT IUIOLaJu IUIaCTHH,
PacCTOSTHUSI MeXXJy HUMU M IU3/1eKTPUYeCKOU NTPOHUL[aeMOCTH.

OHeprus 3apsuKeHHOr0 KOH/leHcaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3mepeHue 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. IlocmosiHHbili 31eKmpudeckull mok. Toku 8 pas3AuuHbIX cpedax

OneKTpUYeCcKui TOK. Y CJIOBUS CyllleCTBOBaHMS 3JIeKTPUUYECKOro TOKa. VICTOUHMKM TOKa.
Cuna Toka. ITocTosIHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 yyacTKa Liernw.

OneKTpryeckKoe COIPOTHBJIEHHE. Y nenpHOE COIPOTHBJ/IEHUE BelllecTBa.
[TocnenoBarenbHOe, Napasie/ibHOe, CMellaHHOe CoeZJMHeHNe TIPOBOJHUKOB.

Pabora anekrpuueckoro Toka. 3akoH /xoymns—/Ieniia. MOIIIHOCTb 37IeKTPUYEeCKOTO TOKa.

ONeKTPOABWXKYLLasl CUla U BHyTPEeHHee CONPOTUB/IEHHE MCTOYHUKA TOKa. 3akoH Oma 1
TI0JIHOU (3aMKHYTOM) /IeKTpUYeCKOH Lienu. KopoTkoe 3aMbIKaHue.



OneKTpOHHAas MPOBOAUMOCTb TBEP/BIX MeTa/l/IOB. 3aBUCUMOCTb CONIPOTUBJIEHUST METAJIJIOB
oT TeMItepaTypbl. CBepX1poBOAUMOCTb.

O/NeKTpUYeCcKui TOK B Bakyyme. CBOMCTBA 3/IeKTPOHHBIX ITy4KOB.

[MonyripoBosHuKy. CoOCTBeHHasi W TpUMeCHasi TIPOBOAMMOCTb T0JIYTIPOBO/IHUKOB.
CaoticTBa p—n-miepexoza. [1omyrpoBogHUKOBBIE TPUOOPHI.

OneKTpUYeCcKU TOK B pacTBOpax M pacljaBax 37eKTPOJIUTOB. OJIeKTPOJUTUUeCKas
Juccouuanys. JIeKTPOIu3.

OneKTprUYecKui TOK B razax. CaMOCTOSITE/IbHBIN M HECAMOCTOSITE/IbHBINA pa3psz. MonHus.
[Tna3sma.

TexHHuyecKkue yCTPOMCTBA W TMpaKTHYeCKoe TIpUMeHeHVe: aMIlepMeTp, BOJbTMETP,
peoctaTr, WCTOUHHKHM TOKa, SJeKTPOHAarpeBaTe/bHbIe TMPUOOPBI, 3T€KTPOOCBETHUTE/bHbIE
npubOpbI, TEPMOMETP COMPOTHB/IEHHMS], BAaKYyMHbIM [JUOJ, TePMHUCTOPbI U (HOTOPe3UCTOPHI,
TI0JIyTIPOBO/JHUKOBBIN IUO0]], Ta/IbBaHUKA.

Llemoncmpayuu

V3mepeHue CHsIbl TOKA U HallpSDKEeHUs.

3aBUCUMOCTb CONPOTUBJIEHUS] LIWIMHPUYECKUX T[POBOJHUKOB OT [JJIMHBL, ILIOLIALU
TIOTIepeYHOr0 CeYeHusl U MaTepuania.

CwMmeliaHHOe coe/iiHeHUe IPOBOJHUKOB.

[Ipsimoe u3MepeHMe 3/1eKTPOABWKYLLeU cuibl. KOpoTKOoe 3aMblkaHMe rajbBaHUYeCKOIo
3/71eMeHTa U OLeHKa BHYTPEeHHero COIpPOTUBJIEHUS.

3aBUCHMOCTb COIIPOTUB/IEHUS MeTasJIOB OT TeMIlepaTyphbl.

[IpoBOAMMOCTB 3/1I€KTPOIUTOB.

VickpoBoy paspsiz, ¥ NpOBOJYMMOCTb BO3/lyXa.

OHOCTOPOHHSS IPOBOAUMOCTb IUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

N3yueHure cMell1aHHOTO COeIMHEHUs Pe3UCTOPOB.

V3mepeHue 3/1eKTPOJABWKYIEM CHUIbI MCTOYHMKA TOKAa W ero BHYTPEHHero
COTPOTUBJIEHUS.

HabmtofeHue smekTposu3a.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 10 Kimacce OCYIECTBJISIETCS C YUYETOM
cofiep>KaTe/lbHbIX MeXXIpeJMeTHBIX CBsi3el € KypcamMu MaTeMaTHK{, OHOJOrvd, XHUMHH,
reorpauu ¥ TeXHOIOTUH.

MesicnpeomemHble noHsimus, CBsi3aHHble C W3y4YeHWEM METOJ0B HAy4YHOrO TMO3HaHUS:
sIBJIeHWe, HayuHbld (aKT, TUMOTe3a, (H3MuecKas BeJMYMHA, 3aKOH, Teopws, HabmofeHue,
9KCIIepYMeHT, MO/le/IMpOBaHre, MO/ie/lb, U3MepeHue.

Mamemamuka: pelieHWe CHUCTeMbl YpaBHeHWH, JuHeWHas (yHKOWs, mapabona,
ruriepboJia, Ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUeCKre (PYHKLUU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHTeHC, OCHOBHO€ TPUIOHOMETPHUYEeCKOe TOXXJEeCTBO, BEKTOPbl M WX IPOEKLMM Ha OCH
KOOp/IMHAT, C/I0’KeHHe BeKTOPOB.

Buonozus: MexaHnueckoe [BIDKeHHe B JKUBOW Tipupoze, auddysus, ocMoc, TerioodbmeH
JKUBBIX OPraHU3MOB (BU/bI TeIjioNepe/iauM, TeMJ0BOe paBHOBECHUE), 37eKTpUUYEeCKUe SIBJIEHUS B
JKUBOU NIpUpOZe.

Xumus: JUCKpeTHOe CTpOeHMe BellleCTBa, CTPOeHUe aTOMOB U MOJIEKYJI, MOJIb Bell[eCTBa,
MOJISIDHasi Macca, TeIulOBble CBOMCTBA TBEDJBIX TeJs, >XUAKOCTEHM M ra30B, 3JIEKTpPUYeCKHue
CBOMCTBA MeTaJlJIOB, 3/IeKTPOIUTAYECKAs! AUCCOLMALIMS, FallbBaHUKa.

T'eoepacpusi: Bna>xHOCTH BO37yXa, BeTPhl, DapoMeTp, TepMOMETP.

TexHonozusi: ipeobpa3oBaHue JABWKEHUM C MCI0/Ib30BaHUEM MeXaHW3MOB, YUET TPeHUs B
TeXHHKe, TOJINITHMKY, WCII0/Ib30BaHHE 3aKOHA COXpaHeHWsl MMILy/ibCa B TeXHHKe (pakerta,
BOJIOMET U [Ipyrue), JBUraTe/ib BHYTPEHHETrO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOJWBHUK, KOHJULIMOHEDP, TeXHOJIOIUU T0JIy4YeHNsI COBPEMEeHHBIX MaTepuasoB, B TOM YMCIIe



HaHOMaTepuaaoB, W  HAHOTEXHOJOTWH,  3JeKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/1IeKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TpPUHTEp, 3JIeKTPOHAarpeBaTesbHble TPUOOPHI,
3JIEKTPOOCBETHUTE/IbHBIE IPUOOPBI, TaTbBaHUKA.

11 K/TIACC

Paszpen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOYKYust

[TocTosiHHBIe MarHWTHL. B3anMopelcTBHe TNOCTOSHHBIX MarHUTOB. MarHutHoe Iosie.
BekTop MarHuTHOM UHAYKLMK. [IpUHIMI CyNeprno3uLiMi MarHUTHBIX MoJiei. JIMHUM MarHUTHOU
VHAYKIMA. KapTrHa TMHUM MarHUTHOM MHAYKLIAW T10JIS1 TOCTOSTHHBIX MarHUTOB.

MarHauTtHoe mojie TIPOBOJHMKA C TOKOM. KapTuHa MWHWKA WHIYKLMM MarHUTHOTO TIOJIS
JJIMHHOT'O TIPSIMOrO IIPOBOJHMKA M 3aMKHYTOI'O KOJIbLIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BlauMopeiicTBre TPOBOJHUKOB C TOKOM.

Cuia Amriepa, eé MOAy/b U HarlpaB/ieHue.

Cuna JlopeHuia, eé MoAynb M HampabjieHue. [IBi>keHHe 3apsDKeHHOM 4YacTULIbl B
OJJHOPOZHOM MarHUTHOM Tiojie. PaboTa cusbl JlopeHiia.

flBneHye 5/1eEKTPOMarHUTHOM WHAYKLMM. [IOTOK BeKkTopa MAarHWTHOM WHAYKLIMU.
ONeKTpOABWXKYILlasl CH/la MHAYKLMU. 3aKOH 3/IeKTPOMarHuTHOU nHAyKLuu dapazes.

BuxpeBoe 3sekTpuueckoe r1oJje. ONeKTPOABWKYLAsd Cula UHAYKLUU B IIPOBOJHUKE,
JBUXYIEMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHUTHOM I10JIe.

IIpaBuso JleHua.

WMHAyKTUBHOCTSL. SIB/IeHUe CaMOUHAYKLIUU. DJIeKTPOABUIKYILIAs CU/la CAMOMHAYKILUU.

OHeprusi MarHUTHOT'O T0J1s1 KaTyIIKY C TOKOM.

OneKTpOMarHUTHoe IoJie.

TexHWuyecKkue yCTPOMCTBA M TMpakKTHMYeCKOe T[pUMEHeHHWe: TIOCTOSIHHble MarHUTHI,
3JIEKTPOMAarHUThI, 3/1IeKTPOJBUraTe/Ib, YCKOPUTE/IU 3/IeMEeHTapHbIX YaCTHL|, UHAYKLJMOHHAA [1eUb.

Llemoncmpayuu

OmsIT OpcTea.

OTKJIOHEHMEe 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIeM.

JIvHWY VHAYKLUY MarHUTHOT'O TOJIA.

B3aumogeiicTBue [ByX MPOBOJHUKOB C TOKOM.

Cua Amrepa.

[HeiictBue cuibl JIopeHLia Ha MOHBI 3/1EKTPOJIUTA.

SIBneHne 31eKTPOMarHUTHOW MHAYKLIUH.

IIpaBuso JleHua.

3aBUCHMOCTh 3/1eKTPO/BWXKYILEH CUIbl MHAYKLAM OT CKOPOCTH WM3MeHeHHsi MarHUTHOI'O
IIOTOKa.

SABneHue cCaMOUHAYKLUH.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl

M3yueHrie MarHUTHOTO T10JIs1 KATYLLUKU C TOKOM.

VccnenoBanue feiicTBUSI HOCTOSITHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUS 3/1eKTPOMAarHUTHOM MHAYKLIWU.

Pa3pen 5. Kosied0aHusi 1 BOJTHBI
Tema 1. MexaHuuecKue u 3/1eKmpomazHUmHble Ko/1e6aHus
KonebaTenbHasi cucrema. CBoOogHble MexaHW4yeckKre KosiebaHus. ['apMoHuueckue
Kosnebanusi. Ilepuoj, uacTtoTa, amMruidtyga M (¢as3a KosebaHuil. [Ipy>kKMHHBIM MasiTHUK.
Maremariuecknii MasiTHUK. YpaBHeHHe TapMOHWYeCKuX KosebaHwil. [IpeBpairieHue sHepruu
TIpY TapMOHUUECKUX KosieOaHHsIX.



KosnebaTenbHblii KOHTYp. CBOOO/HBIE 371eKTPOMAarHUTHBIE KOje0aHHSI B H/eaJbHOM
KosiebaTeslbHOM KOHType. AHA/MOTUsi MEXJy MeXaHWYeCKUMHW W 371eKTPOMarHUTHbIMU
KonebarussMu. @opmymna ToMcoHa. 3aKOH COXpaHeHUs! SHEPIHU B H/ealbHOM KoJiebaTebHOM
KOHTYpe.

[pescraBnieHre 0 3aTyxamoUMx KosebaHUsX. BbIHYKIeHHbIe MexaHUUecKre KomebOaHusl.
Pe3oHaHC. BbiHYX/IeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepemenHbIM TOK. CMHYCOW/A/IbHBIA NIePeMeHHbIM TOK. MOIHOCTb ITepeMeHHOro TOKa.
AMIIMTYHOE U IeHCTBYIOLIlee 3HaueHre CUJIbI TOKa M HallpshKeHUs.

Tpanchopmarop. Ilpou3BozcTBO, Tepefaya W TOTpebeHHe 3/IeKTPUUECKOW SHEepruu.
OKOJIOTUYeCKre PpPUCKU TIpyd  TPOM3BOJCTBe 3JIeKTPO3Hepruu. KysbTypa MCII0/Ib30BaHUs
3JIEKTPO3HEPryy B NIOBCEJHEBHOM JKU3HU.

TexHUuyecKye yCTPOMCTBA W TNpakTUUeCKOe TpUMeHeHHe: 3/IeKTPUYEeCKUM 3BOHOK,
reHepaTop IepeMeHHOr0 TOKa, JIMHUM 3/1eKTporepeiay.

Llemoncmpayuu

VccnemoBanue mapamMeTpoB KosebaTebHON CUCTeMBI (TTPY>KUHHBIA UM MaTeMaThUeCKUMA
MasiTHUK).

HabnrosieHue 3aTyxaroimx KojiebaHui.

VccnenoBaHye CBOMCTB BbIHY K/IEHHBIX KOJieOaHMiA.

Habmtofenve pe3oHaHca.

CB000/IHBIE 3/IEKTPOMAarHUTHbIE KoeOaHusl.

OcumnnorpaMMbl — (3aBUCMMOCTM  CW/JIBI TOKa M HalpsDKeHHWs OT BpeMeHM) [JId
3JIeKTPOMarHUTHBIX KoyieOaHuH.

Pe3oHaHC npu mocsiefoBaTesIbHOM COEMHEHUM pPe3UCTOpa, KaTyLIKW WHAYKTUBHOCTH U
KOH/leHcaTopa.

Mogenb TMHUM 3/1eKTpoIepejauu.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

VccnenoBanve 3aBUCUMOCTH TTePUOZA MaslbIX KoyleOaHHii Tpy3a Ha HUTH OT JJTMHBI HUTH U
Macchl rpysa.

WccnenoBanue TIepeMeHHOIO TOKa B LeMd M3 IIOC/eJ0BaTeNbHO COeJUHEHHBIX
KOH/IeHCaTopa, KaTyLLUKU U pe3ncTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoOMazHUmMHble 80/HbL

MexaHuueckyre BOJIHBI, YCJI0BUs pacripocTpaHeHus. ITepuog. CKOpPOCTh pacripocTpaHeHUs
U JvHa BojHbL. [lomepeuHble YW TIpOZlO/IbHBIE BOJIHBL. VIHTepdepeHLuss U AudpaxLus
MeXaHUYeCKHX BOJIH.

3BykK. CKopoCTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

ONeKTPOMarHUTHbIe BOJIHBL. Y CJIOBUSI U3J/Iy4eHUs! 3/IeKTPOMarHUTHBIX BOJIH. B3aumHas
opueHTtatysa BektopoB E, B, V B snekrpomarHuTHOM BosiHe. CBOMCTBA 3/IeKTPOMAarHUTHBIX
BOJIH: OTpakeHWe, IIpejioMJieHue, Tonsgpu3auus, Audpakuys, uHTepdepeHius. CKOpPOCTb
3JIeKTPOMAarHUTHBIX BOJIH.

[ITkana 3/71eKTPOMAarHUTHBIX BOJIH. IIpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B Te€XHUKE U
ObITY.

[TpuHLMIIBI paZiMOCBA3M U TeleBUeHWs1. Pagrionokanys.

O/eKTPOMarHUTHOe 3arpsi3HeHNe OKpYJKarollen Cpefbl.

TexHUUyecKye yCTPOMCTBA M MpPaKTUYeCKoe MpUMEeHEHHe: My3bIKalbHble MHCTPYMEHTHI,
yAbTPa3ByKOBasl AMAarHOCTHKA B TeXHUKe W MeJWLIMHe, pajap, PaJyONpUEMHUK, TeJIeBU30p,
aHTeHHa, TesieoH, CBU-meus.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHre ToTepPeYHbIX U MPO/0bHBIX BOJIH.

Kosnebmolrieecst Teo Kak MCTOUHHK 3BYKa.

HabroeHre oTpakeHusi U TIpesIOM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmogenve naTepdepeHiun U JUQpaKi MeXaHHIeCKHUX BOJTH.



3BYKOBOM pe30HaHC.

HabntomeHve CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIMTYZOW M 4YaCTOTOU
KoJie0aHUH.

WccnenoBane  CBOWCTB — 37eKTPOMAarHMTHBIX — BOJIH:  OTPakeHHWe, IpeIoMJIeHHe,
noJisipy3anus, Judpakuys, UHTepdepeHLus.

Tema 3. Onmuka

I'eomeTprueckas ontuka. IIpsMonrHeriHOe pacripocTpaHeHre CBeTa B OHOPOJHOU cpefie.
Jlyu cBeTa. ToueuHbIii ICTOYHUK CBeETA.

OtpakeHre cBeTa. 3aKOHBI OTpakKeHHsi cBeTa. IlocTpoeHHWe W300pa)keHW B TIJIOCKOM
3epkKasie.

[lpenomnenne cBera. 3akOHBI TIpefioMJieHHsI CBeTa. AOCOMIOTHBIA — TIOKa3aTesb
npesiomsieHusi. IlonHoe BHyTpeHHee oTpakeHue. [Ipezie/ibHBIM yron MOJHOTO BHYTPEHHEro
OTPa’KeHUSl.

Hucniepcusi ceeta. CroxHbIN cocTaB 6esnoro cera. LiBer.

Cobuparonjie ¥ paccerBaroiiye JMH3bL. TOHKas smH3a. POKyCHOe paccTosiHUe U
OTTHUecKasi Chja TOHKOM MuH3bI. [TocTpoeHre n300pakeHU B COOMPAOLMX M pacCeMBarOIIUX
/mmH3ax. PopMyJia TOHKOM JIMH3bL. YBe/Ir4YeHue, japaemMoe JIMH30H.

[Ipesensl NPUMEHUMOCTHU F€OMETPUUECKOM ONTHKH.

BonHoBasg ontuka. VHTepdepeHimss cBeta. KorepeHTHble HWCTOYHUKU. Y C/IOBUS
Hab/roleHns MAaKCUMYMOB ¥ MUHUMYMOB B MHTep(}epeHLMOHHOM KapTHHe OT JIByX CHH(a3HbIX
KOT'epeHTHbIX UCTOYHHKOB.

Oudpakiusi cBeta. [JudpakuyoHHasi peliéTka. YcCaoBHe HaOJIOZeHHs] TJIaBHBIX
MaKCMMYMOB TpU NaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AW(PaKLIMOHHYIO PeLIETKY.

ITonsapusarus cseta.

TexHuueckye YCTpOWCTBAa M IpaKTUUeckoe IIpUMeHeHWe: OuKH, JIymna, (QoToarmnapar,
MPOEKLIMOHHBIMA ~anmnapar, MHUKPOCKOI, Te/leCKOI, BOJIOKOHHAasi ONTHKa, [JAW(dpaKLMOHHAas
peléTKa, MoJIApon,,.

Llemoncmpayuu

[TpsmonMHeHOe pacrpoCTpaHeHue, OTpakeHuWe W IpesioMyeHHe cBera. Onrhuyeckue
110)5(010)5) S8

ITonHoe BHyTpeHHee oTpaxkeHue. Moze/b CBeTOBOZA.

VccnenoBaHue CBOMCTB U300paXkeHUH B JIMH3aX.

Mopenu MUKPOCKOIIa, TeIeCKoIIa.

Habmonenue natepdepeHLuu cBeTa.

Habsropenue qudpakiyu ceera.

HabmozeHue fucrnepcuu cBeTa.

[TonyyeHue crieKTpa C NOMOILBIO TPU3MBI.

[TonyueHure crieKTpa C MOMOILBIO JU(PAKLIMOHHOMN PeLIETKY.

HabmtofeHue mosisipu3an cBeTa.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

W3mepeHnue nokasareJisi Ipe/IOMJIEHUS] CTeKIa.

VccnenoBaHue CBOMCTB U300paXkeHUH B JIMH3aX.

HabsrozeHue qucnepcuu cBeTa.

Pa3pen 6. OCHOBBI crieljHa/IbHOM TeOPHU OTHOCUTETbHOCTH
I'paHuLIbl TIPUMEHHMMOCTH KJ/IaCCUYeCKOW MeXaHUKW. [locTynaThl Crieliia/JbHON Teopuu
OTHOCUTE/IbHOCTH: WHBAPUAHTHOCTb MOJYJIA CKOPOCTA CBeTa B BaKyyme, TIPUHLMUII
OTHOCUTEeTbHOCTH DWHIIITeHa.
OTHOCUTE/IBHOCTE OJJHOBPEMEHHOCTU. 3aMe/lJIeHue BpeMeHU U COKpalljeHHe [IJIVHBI.
OHeprusi U UMNYyJIibC PeJIITUBUCTCKON YaCTULIBI.
CB$13b MaCChI C S3HEPrHer ¥ UMITYIbCOM PeISITUBUCTCKOM YaCTULbl. DHEPrHys MOKOSL.



Pa3pen 7. KBanroBas ¢pusuka
Tema 1. D1emeHmbl KBAHMOBOU ONMUKU
@oronbl. Popmysa [11aHKa CBsA3U SHEPruM (POTOHA C €ro YacTOTOM. DHEPIrus U UMITYJIbC
¢doToHa.
OtkpeiTie U wuccienoBanve ¢dotodpdekra. Ombitbl A. I'. CroneroBa. 3aKOHbI
dotosddekra. YpaBHeHue SiiHiTeliHa Ajis hoTosddekra. «KpacHas rpanuia» dhoTtosddekra.
Hapnenue ceeta. OnbiThl 1. H. JleGeneBa.
XHMHUUeCKOe [IeHCTBUe CBeTa.
TexHWuyecKue yCTPOMCTBA U TIpaKTUUeCKOe IpUMeHeHUe: (OTO3/eMeHT, (OTOAATUMK,
cosHeuHast OaTapest, CBETOAUO/I.
Llemoncmpayuu
®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOM I/1aCTUHOM.
VccneoBanye 3aKOHOB BHeIIHEr0 (OTO3QeKTa.
Cseroauon.
CosiHeuHasi baTapest.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OnbiThl Pe3epdopza mo paccesHuto o -yactuy. [lnaHetapHas
Mozienib atoMa. Iloctynatel bopa. M3nyuenue u norsoiieHre (JOTOHOB MpH Iepexofie aToMa C
OJJHOTO YypOBHSl SHepruu Ha Jpyrod. Bupbl criektpoB. CrieKTp ypOBHEM >HEpruM aToma
BOZIOPOJaA.
BonHoBele cBoricTBa yactul. Bosnel ge Bpoiins. KopnyckynsipHO-BO/THOBOM Jyanu3Mm.
CrioHTaHHOEe U BBIHY)X/J|eHHO€ U3/IyueHue.
TexHWuyeckue yCTpPOMCTBA U TNPaKTUUeCKOe T[PUMEHEeHWe: CIIeKTpa/JbHbIM aHaau3
(criekTpoOCKOI), /1a3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens oneita Pesepdopga.
OrnpepiesieHre J/IMHBI BOJHBI J1a3epa.
HabmtoeHre TMHeYATHIX CIIEKTPOB U3y YeHHS.
Jlasep.
YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal
HabrozeHue TuHeyaToro CriekTpa.
Tema 3. AmomHoe s10po
OKCIIepUMEeHThI,  [IOKa3blBaloOIle  CJIOKHOCTb ~ CTPOeHust  sfpa. OTKpbITHE
paguoaktuBHOCTH. OnbIThl Pesepdopa mo onpeziesieHN0 COCTaBa pafiiOaKTUBHOTO U3/Ty4eHusl.
CaoiicTBa anba-, 6eta-, raMMa-u3nyueHusi. BiusiHie pajuoaKTUBHOCTH Ha >KHBbIe OPraHK3MBbI.
OTKpbITHEe TIDOTOHA W HeWTpoHa. HyknoHHas mozens siipa ['eitsenOepra—VIBaHeHKO.
3apsp sapa. Maccosoe uncio sigpa. M3otornsl.
Anbta-pacriazi. OeKTPOHHBIA M TIO3UTPOHHBIA OeTa-pacraz. 'amMma-usnydyeHue. 3akoH
pPaZiM0aKTUBHOI'O pacnaja.
OHeprusi CBsI3W HYKJIOHOB B sifipe. f1fepHble cumbl. [leekT Macchl siipa.
ApepHble peakuuu. [lesieHue U cUHTe3 Aep.
SnepHbiii peaktop. TepmosiiepHbiii cuHTe3. IIpobsieMbl ¥ TEPCIIEKTUBBI  sZePHOM
SHEepPreTUKU. DKOJIOTUYeCKre acreKThl siZIepHOU SHepreTHKY.
OnemeHTapHble YaCTULbl. OTKpPBITHE TTO3UTPOHA.
Merto/ib1 Hab/TIO/IeHYsl M perUCTpaliuM 31eMeHTapHbIX YaCTHLI.
dyH/laMeHTa/IbHble B3auMogelcTBUs. EAUHCTBO (hM3KUecKoil KapTUHbI MUpa.
TexHUUyecKue YCTPOWMCTBa M MpaKTUUecKoe MpUMeHeHHe: /103MMeTp, Kamepa BuibcoHa,
siIepHbIA peakTop, aToMHasi 6omba.
Llemoncmpayuu
CuéTurK NOHU3UPYIOLMX YaCTHILI.



YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl
VccnenoBanre TpeKoB yacTul] (110 TOTOBLIM (poTOrpagusm).

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acTPOU3UKHU

Oranbl pas3BuTus  acTpoHoMmuu. [IpukiasjHoe UM MHPOBO33peHYeCKOe 3HaueHue
aCTPOHOMUM.

Bup 3Bé3aH0TO0 Heba. Co3Be3zus, SpKHe 3BE3/1bl, TI7IaHEThI, X BUJUMOE JBIDKEHHE.

ConHeyHas cucrema.

CosHue. CosHeyHasi akTUBHOCTb. McTOouHMK 3Heprur CosHua W 3BE37. 3BE3/bl, UX
OCHOBHbIe XapaKTepPUCTHMKU. [lharpaMma «CIeKTpa/JbHbIM K/JacC — CBETUMOCTb». 3BE3[bI
IJIaBHOMW TI0C/Ie/I0BaTe/IbHOCTH. 3aBUCHUMOCTh «MacCa — CBETUMOCTBb» [l 3BE37 TIaBHOM
10C/IelOBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble IIpe/CTaB/leHUs O
TIPOUCXOXKAEHUU U 3Bo/iroLMK CoJiHLA U 3BE3[]. JTarlbl )KU3HU 3BE3].

Mneunsbiii [TyTh — Haila ["anakTuka. [Tonoxkenuve v aBmxenue ConHija B ['anaktuke. Turbl
rajiakTuK. PaguoranakTuky v KBasapbl. U€pHbIe [bIPbI B s/ipax rajlakTUK.

Bcenennasi. Pacuiupenue BcenenHoi. 3akoH Xab66ma. Pasberanue ramaktuk. Teopus
bospioro B3peiBa. PeqiMkToBOE U3/TyUueHue.

MaciurtabHasi cTpykTypa BeenenHoil. MeTtaranakTHka.

HepewiénHeie mpo6/ieMbl aCTDOHOMUM.

YueHnuueckue HabmoOdeHust

HabmtofeHrsi HeBOOPY>KEHHBIM TJ1a30M C MCII0/Ib30BaHHEM KOMITBIOTEPHBIX MPUJIOXKEHUH
JUIsl OTIpejiesieHust T10J10)KeHHst HebeCHbIX 00BbeKTOB Ha KOHKDPETHYIO /]aTy: OCHOBHBIE CO3Be3/Iusi
CeBepHOro nosylapus U sipkue 3Bé3/bl.

Habsmomenus B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O0o0m1aroiee MOBTOPeHUE

Ponb ¢uM3MKM M acTpOHOMMM B SKOHOMMUECKOM, TEXHOJOTMUeCKOM, COLMaJbHOU U
5TUYeCcKON cdepax [JesTebHOCTU YesOBeKa, poib W MeCTO (GMU3MKM U aCTPOHOMHHU B
COBpEMEHHOW HAay4yHOM KapTMHE MHpa, poJib (U3NYeCKOoW Teopud B (HOPMHUPOBAHUU
nipe/icTaB/ieHnii 0 (hU3UUecKol KapTHHe MUPa, MeCcTO (pu3nuecKoi KapTUHBI MUpPa B 00IIIeM psTy
COBpEMEHHbBIX eCTeCTBEeHHO-HayYHbIX Mpe/ICTaB/IeHUN 0 IPHUPO/JE.

MexnpesMeTHBbIe CBSI3U

N3yuenune kypca ¢usukd 6a3oBoro ypoBHsS B 11 Kjacce OCYILECTB/SIETCS C YUYETOM
COZlepKaTeNbHBIX MEXKIPeJIMETHBIX CBsi3ell C KypcaMH MaTeMaTWK{, OWOJIOTHH, XWUMUH,
reorpavy ¥ TEXHOJIOTHH.

MescnpeOomemHble noHsimusi, CBsi3aHHble C W3y4YeHHWEM METO/I0B HAyyHOIO MO3HaHUS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3ndyecKas BeIMUWHA, 3aKOH, Teopusi, HabsofeHUe,
9KCIIepUMEHT, MO/le/IMpOBaHue, MO/ie/lb, U3MepeHue.

Mamemamuka: pellileHuMe CUCTeMbl YpaBHEHUWM, TPUTOHOMeTpUYeCKUe (PYHKLIMU: CHUHYC,
KOCHHYC, TaHI'eHC, KOTaHT'eHC, OCHOBHO€ TPHUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl U MX
MPOeKLIMM Ha OCH KOOPJWHAT, C/I0)KEeHWEe BEeKTOPOB, MPOU3BOJHBbIE 37eMeHTapHbIX (YHKLUH,
TIPU3HAKK 10J00UsI TPeYTO/IbHUKOB, OTIpe/iesieHre TUIOIIa i TVIOCKUX (GUryp v 00bEémMa Tert.

Buonoeus: snekTpuyecKue siBieHUs B >KUBOW TMpupojie, KosiebaTenbHble ABWKEHUS B
JKUBOU TIpHpOJie, OINTHYEeCKue SIBJIeHUs B JKUBOU NpUpOJie, AeWCTBHe paZivallid Ha >KUBBIE
OpraHu3MBbl.

Xumusa: CTpoeHHe aTOMOB U MOJIeKYJ/l, KpHUCTa/yIduecKas CTPYKTypa TBEPABIX Tell,
MeXaHu3Mbl 00pa30BaHUs KPUCTA/IMUECKON PelléTKH, ClIeKTPaIbHbIN aHaIu3.

TI'eoepachusa: mMarHUTHBIe MOMIOCa 3eM/H, 3a/1€)KU MarHUTHBIX py[, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTPsICeHUM.

TexHono2uAA: MUHUY 3J1eKTpoIlepesay, TeHepaTop MepeMeHHOro TOKa, 3/1eKTPO/BUrare/is,
VH/YKLMOHHAsl Teuyb, pajap, paJWONpHUEMHUK, TejleBU30p, aHTeHHa, Tene¢doH, CBU-neus,
TIPOEKLIMOHHBIN armapar, BOJIOKOHHasI ONITHKA, COTHeuHast Oarapest.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIIET'O OBPA30OBAHUA

OcBoenne yueGHOro mpeaMeTra «®Pu3nKa» Ha YpOBHe CpefiHero o0Iiero odpa3oBaHUS
(ba3oBbIi  ypOBeHb) [O/DKHO  00ecreunTb  AOCTHXKeHWe — C/IeAYHOIIUX  JIMYHOCTHBIX,
MeTaripeIMeTHbIX U MMPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB.

JINMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUs yueOHOro npeaMeTa «@Pu3snKa» JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CIOCOOHOCTH 00YyUaroMXCcsi PyKOBOZACTBOBAThCs C(HOPMUPOBAHHOM BHYTPEHHEH
MO3ULIMEN JIMUHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEeHTAal|ui, TO3UTUBHBIX BHYTPEHHHX
yOeX/IeHu, COOTBETCTBYIOIUX TPAJUIIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
pacllvpeHye >XM3HEHHOrO OIbITa W OMbITa JeATelbHOCTH B MPOLIECCe peann3aliid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATeIbHOM /leTeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)xJjaHCKOro BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh ~ TPAKJAHCKOW TO3WIMM  O0Oyuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I11eCTBa;

TIPUHSITHE TPAJULIMOHHBIX OO0IjeuesIoBeUeCKUX TYMAHUCTHUECKUX W JeMOKPAaTHUYeCKUX
LleHHOCTeM;

TOTOBHOCTb BECTH COBMECTHYHO [IeSITeJIbHOCTh B HMHTEpecaxX TpakJaHCKOro OOIIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

yMeHHe B3aUMOJEMCTBOBaTh C COL[MA/JIbHBIMM MHCTUTYTaMM B COOTBETCTBUHM C UX
(GYHKLMSIMU U Ha3HauUeHUeM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKON JiesiTe/IbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUA:

chOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOM UIeHTUYHOCTH, NaTPUOTHU3MA;

L[EHHOCTHOE OTHOLLeHVEe K TOCYy[apCTBEHHbIM CHUMBOJIAM, [JOCTH)KEHUSIM POCCUMCKUX
YUEHBIX B 00/1aCTH (DM3UKU U TEXHUKHY,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

chOopMHPOBAHHOCTh HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeIeHMUS;

CIIOCOOHOCTh OLeHMBAThb CUTYAL[UI0 W MPUHHMMAaTh OCO3HAHHBIE pelleHHs], OPUeHTUPYSICh
Ha MOpa/IbHO-HPaBCTBEHHbIe HOPMBI U LIEHHOCTH, B TOM UMCJIe B IeATe/TbHOCTH YUEHOr0;

0CO3HaHHWe JINYHOTO BKJIaJia B TIOCTPOeHNe YCTOMUYMBOTO OyAyiiiero;

4) 3CTeTHYeCKOro BOCIIUTAHMSA:

3CTeTUYEeCKOe OTHOLIEeHNWe K MUPY, BK/ItOUasl 5CTeTUKY Hay4uHOTO TBOPUeCTBa, MPUCYILETr0
bu3nueckKoil HayKe;

5) TPyAOBOro BOCIIUTAHUS:

VWHTepeC K Ppa3/uuHbiM cdepam MpodecCUOHaNbHON [leaTelbHOCTH, B TOM UHC/Ie
CBSI3aHHBIM C (U3UKOH W TEeXHUKOH, yMeHHe COBepIllaTb OCO3HaHHBIA BbIOOp Oymyieit
npodeccu ¥ peaM30BbIBaTh COOCTBEHHbIE )KU3HEHHbIEe TI/IaHbI;

TOTOBHOCTb U CIOCOOHOCTh K 00pa3oBaHUI0 U caMo0Opa3oBaHUI0 B 001acTH GU3MKK Ha
MPOTSPKEHUU BCEU >KU3HY;

6) 3K0/1I0rMUecKoro BOCIMTAHUA:

c(OPMHPOBAHHOCTL 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHWe TI100abHOTO XapakTepa
9K0JIOTUUeCKUX MpobJiem;

MJIaHUPOBAaHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarolleld cpe/le HA OCHOBE 3HaHUS
Lje/ield yCTOMYUBOIO Pa3BUTHS Ue/I0BEUeCTBa;

paciliipeHyde OMbITa [JesiTeJIbHOCTU 9KOJIOTUYEeCKOW HarpaB/eHHOCTM Ha OCHOBe
MMEIOIIUXCsl 3HaHUM 10 (PU3KKe;

7) 1|eHHOCTH HayYHOT'0 TO3HAHUSI:



C(OPMHPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUECKOUN HAyKU;

OCO3HaHUe LIeHHOCTH HayuyHOM [lesiTe/IbHOCTH, TOTOBHOCTh B TpoLiecce U3yueHus HU3MKH
OCYILIeCTBJISITh IPOEKTHYIO U MCC/Ie/]0BaTe/IbCKYIO JesiTe/IbHOCTh MHAMBUAYAIbHO U B TPYIIIIE.

METAITPEJMETHBIE PE3YJ/IBTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe el CTBUS
Ba3oBble 1oruuecKue JeicTBHA:

CaMOCTOAATE/IbHO (HOPMY/IMPOBAaTh M aKTyalW3WpOBaTh Mpo0/jeMy, paccMaTpUBaTh eé
BCECTOPOHHE;

OTIpeZIe/ISITh LI/ AesATeTbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS;

BBISIB/ISITH 3AKOHOMEPHOCTH Y MIPOTHBOPEYHS B pACCMAaTPUBaeMbIX (PM3MUECKUX SIBJIEHUSX;

pa3pabaTbIBaTh TUIaH PelieHus MPOo06/eMbl C YUETOM aHa/IM3a UMEFOIUXCSl MaTepUabHBIX
Y HeMaTepraibHbIX PeCypCoB;

BHOCUTb KODDEKTHBBI B [I€TEIbHOCTb, OLIEHWBaTb COOTBETCTBUE PE3YyJbTAaTOB I[EJISIM,
OL|eHMBaTh PUCKH TTOC/Ie/ICTBUN [IeSITeTbHOCTH;

KOODJWHUPOBATb U BBITIONHATH PAab0OTy B YC/IOBUSIX peajlbHOTO, BUPTYajbHOTO W
KOMOMHHPOBAHHOTO B3aMO/1€HCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHHE TTPU PEIIIeHUH )KU3HEHHBIX MPO0JIEM.

Ba3oBble ncc/iefioBaTe/IbCKHe JeHCTBHSA:

B/IaZIeTh HAyYHOM TEePMUHOJIOTUEH, K/TIOUEBBIMU TIOHSTHUSIMM M METOJaMU (pU3HUeCKOM
HayKy;

B/IaJIeTh HaBbIKAMU yueOHO-MCC/IeJOBaTe/IbCKOM U MPOEKTHOM AeATeNbHOCTH B 00/1acTH
¢U3HMKH, CTTIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITeIbHOMY TTIOMCKY METO/[OB pellleHus 3aJau
(bU3MUeCKOro Co/iep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZAOB IMO3HAHUS;

B/aZieTh BU/IAMU [eTeJIbHOCTU T0 TIOJYYeHHI0 HOBOTO 3HAHHS, €r0 HWHTepIIpeTaLyH,
npeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX YYeOHbIX CHUTyal[UsiX, B TOM UHC/e TpU
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCTU (DU3UKY;

BBISIB/ISITh  [IPUUMHHO-CJ/IE/ICTBEHHBIE CBS3M M aKTya/IM3UPOBaTh 3aJjauy, BbIJBUTATh
TATIOTe3y €€ pelleHus, HaXOAWTh apryMeHThI JJs [0Ka3aTeJbCTBA CBOMX YTBEPIKAEHHH,
3a/laBaTh MapamMeTphbl U KPUTEPUU PELIIEeHHUS;

aHalM3VpOBaTh TIOJlyueHHbIe B XO/le pelIeHrsl 3aJaud pe3y/bTaTbl, KPUTUUYECKU
OLIeHMBaTh UX JOCTOBEPHOCTD, MPOTHO3WPOBATh U3MEHEHHe B HOBBIX yC/IOBUSIX;

CTaBUTh U (HOPMY/IMPOBaTh COOCTBEHHBbIE 33/jauM B 00pa3oBaTe/bHOM [1esTeTbHOCTH, B
TOM YHCJIe TIPYU U3YUeHUH (HU3UKHY;

[laBaTh OLIeHKY HOBBIM CHUTYaLUsIM, OL[eHUBATh MPUOOPETEHHBIN OTIBIT;

YMeTbh MePeHOCUTh 3HaHUS 10 (PU3UKe B TIPAKTHUECKYIO 00/1aCTh )KU3HeJesITeTbHOCTH;

yMeThb UHTEeTPUPOBATh 3HAHUS U3 Pa3HBIX MPeAMEeTHBIX 00/1acTel;

BBIJJBUTaTh HOBbIE W/IEU, TIPe/|jIaraTh OPUTHHAIbHbIE TIOAXO/bI U PEIIeHHS;

CTaBUTb NIPOOIEMBI U 3a/IauH, /10Ty CKAIOIIe a/lbTePHATUBHBIE PeIIeHMs.

Pab6ora c uadopmanueii:

B/IaJIeTh HaBBIKAMU TO/TyYeHHs1 MH(opMayy (HPU3NUecKoro COofiepyKaHUsi U3 UCTOYHHKOB
Pa3HbBIX THWIIOB, CAMOCTOSITEJILHO OCYILIECTB/IATh TIOMCK, aHa/lu3, CHUCTeMaTU3aLUi0 M
WHTEePITpeTaLyo NH(HOPMALUK PAa3/TMUHBIX BH/IOB U )OPM Tpe/|CTaB/IeHus;

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpMaLY;

WCII0/Tb30BaTh Cpe/CTBA HH(OPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOTHI B
PEeIlIeHUM KOTHUTMBHBIX, KOMMYHHUKATUBHBIX M OpPraHM3al[MOHHBIX 3aJau C COOJII0feHueM
TpebOBaHMI SPrOHOMHKH, TEXHUKH 0€30TacHOCTH, TUTHEHBI, PecypcocOepeskeHusl, TPaBOBbIX U
TUYECKUX HOPM, HOPM MH(POPMAI[MOHHOM 6e30macHOCTH;



CO3/jaBaTb TEKCTbl (PU3MUECKOr0 COJiep)KaHWsi B Ppas3/MuHbBIX (opMatax C y4éTOM
Ha3HaueHWs: MWHQOpPMALMKU U 1eJIeBOM  ayJAUTOpUM, BbIOMpas ONTUMAa/bHYIO (GopMy
Tipe/iCTaB/IeHysl U BU3yaau3alvu.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yue0HbIe /|efiCTBHA:

OCYILL[eCTBJISITH 001[eHe Ha ypoKaX (PM3KWKK U BO BHEYDPOUHOM J1esiTe/TbHOCTH;

pacrio3HaBaTh NPeANOChIIKU KOHQIMKTHBIX CUTYaLdi U CMSIrYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUUHO M3/araTb CBOIO TOYKY 3PEHMSI C HCII0/Ib30BAHHWEM SI3bIKOBBIX
Cpe/CTB;

TIOHMMaTb W UCI0JIb30BaTh MPerMylljeCTBa KOMaH/IHOW U UHJUBU/yabHON paboTh;

BBIOMpATh TEMAaTHKy M MeTOJbl COBMECTHBIX JEeWCTBUHA C Yy4éTOM OOIIMX WHTEpPecoB U
BO3MOJKHOCTeN KaXK/I0r0 uieHa KOJ/IeKTUBa;

NIPYHUMAaTh 1€l COBMECTHOW JleATeNIbHOCTH, OpPraHW30BbIBAaTb M KOOPAWHUPOBATb
JIleMCTBUSI 10 €€ [OCTM)KEeHHIO: COCTaB/ATh IJIaH JeWCTBUM, pacrpefiensiTb PO C Y4ETOM
MHEHUH y4aCTHUKOB, 00Cy’K/IaTh pe3y/IbTaTbl COBMECTHOW paboThI;

OLIeHMBATb KaueCTBO CBOET0 BKJIaZla M KaXK/I0T0 yuaCTHHKA KOMaH/ZbI B 001K pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

rpejijiaraTb HOBble TIPOEKTHI, OLIEHWBAaThb MJEU C TMO3ULMM HOBU3HBI, OPUTMHAJIbHOCTH,
MpaKTAYeCKOW 3HAUMMOCTH;

OCYILIeCTBJISITb [MO3UTHMBHOE CTpaTerMueckoe II0BeJeHHe B Ppas3/MyHbIX CUTYaLUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe 1efiCTBUS
Camoopranu3sanus:
CaMOCTOSITE/TEHO OCYIIeCTB/ISITh TMO3HABATeNbHYI0 [eSTeNbHOCTh B 00macTv (U3UKH U
aCTPOHOMMUH, BBISIBISTH TIPOO/IEMBI, CTaBUTh U (JOPMY/IMPOBaTh COOCTBEHHbIE 3a/1auM;
CaMOCTOSITE/IFHO COCTAB/ISITh TIJIAH peIleHHs] PAaCYETHBIX M KaueCTBEHHBIX 3ajau, TIaH
BBITIOJIHEHUS] TIPAKTUYeCKOW paboThl C Y4Y€TOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U MPeJIIOYTeHNUH;
JIaBaTh OIIEHKY HOBBIM CHUTYalL[UsIM;
pacIMpsATh paMKU y4eOHOTO 1peZiMeTa Ha OCHOBe JTMYHBIX MPeJTIouTeHNH;
JleflaTh OCO3HaHHBIN BBIOOD, apryMeHTHpOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
pereHue;
OLIeHUBaTh MPUOOPETEHHBIN OTIBIT;
criocobcTBOBaTh  ()OPMUPOBAHMIO W TIPOSIBJIEHHIO SPYAMLMA B 007acTv  (U3MKH,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/ibHbIN U Ky/IbTypHbIN YPOBEHb.
CaMOKOHTPO/Ib, 3MOI{HOHA/IbHBII HHTE/UVIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KODDEKTHBBI B /I€SITEJIbBHOCTb, OLIEHUBATh
COOTBETCTBHE Pe3yJ/IbTaTOB LeJisiM;
B/Ia/leTh HaBbIKaMH IM03HaBaTeIbHOM pedyieKCUU KaK 0CO3HaHMsI COBepllaeMbIX /1eHCTBUMA
Y MBIC/TUTE/TBHBIX TIPOLIECCOB, MX Pe3y/IbTaTOB M OCHOBAHUIA;
WCTIO/Tb30BaTh MPUEMBI pedyieKCHH /I/1s1 OLIeHKU CUTYal[|uH, BbIOopa BepHOTO pellleHus;
yMeTh OLIeHHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PeIleHHsI TI0 UX CHIKEHHUIO;
TIPUHUMATh MOTHBBI M apI'YMEHTbI IPYTHX TIPH aHa/Iu3e pe3y/IbTaToB [esTe/TbHOCTH;
NIPUHUMATH Cebs1, MOHMMast CBOM HeJOCTAaTKH 1 I0CTOMHCTBA;
TIPUHUMATh MOTHBBI M apI'yYMEHTbI IPYTHX TIPU aHa/Iu3e pe3y/IbTaToB /1eSTe/TbHOCTH;
TIPH3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.
B mniporjecce AoCTHKeHUsI TMUHOCTHBIX Pe3yJIbTaTOB OCBOEHHS TIPOTPAMMBI 10 PU3MKe ISt
YPOBHS cpefiHero o6iero obpa3oBaHusi y 00yuaroIuxcsi COBEPIIEHCTBYETCS 3MOIMOHA/IbHBIN
VIHTe//IeKT, Mpe/iroJiararliiyuii cpopMrUPOBaHHOCTD:



CaMOCO3HaHUsI, BK/TIOUAIOLIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHATIEHOE COCTOSIHUE,
BU/IeTh HarpaBJieHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAILHOM cepbl, ObITH YBepeHHBIM B cebe;

caMopery/aMpoBaHus, BKJIFOYAIOLL[ETO CaMOKOHTPO/Ib, yMeHure NIpYHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBe/leHhe, CIIOCOOHOCTb aJanTHPOBaThCs K SMOLIMOHAILHBIM
M3MeHEeHHSIM U TIPOSIB/ISITh THOKOCTh, ObITH OTKPLITHIM HOBOMY;

BHYTPEeHHEN MOTHUBALUM, BK/HOYAOIeld CTpeM/IeHHWe K JOCTWXKEHUI0 Lield U YCIexy,
OINTUMM3M, UHULIMaTUBHOCTh, YMEHHe /1eliCTBOBaTh UCXO/s U3 CBOMX BO3MOXXHOCTEH;

SMIaTHM, BKJIFOYAIOLel CrnocoOHOCTh TMOHMMAaTh 3MOLIMOHAbHOE COCTOSIHWE [IPYTHUX,
YUUTBIBATh €r0 TIPH OCYIL[eCTBIEHUH 00IIeH s, ClIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKHMBAHMUIO;

COL[MA/IbHBIX HABBIKOB, BK/IFOYAIOIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOLLEHUS C APYTUMU
JIO/IbMH, 3a00THUTHCS, TPOSIBMISATE UHTEPEC U pa3peraTb KOH(IUKTHL

IMPEJMETHBIE PE3YJ/IBTATbBI

K koniy obyuenuss B 10 Kj1acce mpeZiMeTHbIe pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

JleMOHCTPUPOBATh Ha MpUMepax poJjib U MeCTO (PU3MKU B (POPMUPOBAHUM COBPEMEHHOU
HayuyHOW KapTWHbI MMpa, B Pa3BUTHMU COBPEMEHHOM TEXHUKH U TEXHOJOTWM, B MPaKTUYECKOU
JlesITeTIbHOCTH JTFO/Iel;

YUWTBIBaTh TpPaHULIbl NPUMEHEHHWs M3yUeHHBbIX (U3NUeCKUX MoOjesieil: MaTepuaabHast
TOYKa, WHepIMajbHasi CUCTeMa OTCYéTa, abCOMFOTHO TBEPJOEe Teso, W/eanbHbIN ra3, MOZAeIu
CTPOEeHUsI Ta3oB, XUAKOCTeM W TBEPJBIX TeJ, TOYEUHbIM 3/1eKTPUUYECKUH 3apsifi TpU pelleHrr
bu3nueckrx 3asay;

pacrio3HaBath ¢u3nueckye siBjieHus (Tporiecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MeXaHWKH, MOJIeKYJ/IIPHO-KMHEeTUYeCKOM TeOpUM CTPOEeHMs BellleCTBa Y 3JIeKTPOJAWHaMUKHU:
paBHOMepHOe U paBHOYCKOPDEeHHOe TIpSIMOJIMHeiHOoe [BW)KeHHe, CBOOOAHOe TiajieHue Ter,
JBIDKEHWEe 110 OKDPY)KHOCTH, WHepLys, B3auMozeiictBue Ten, auddysus, OpoyHOBCKoe
JIBIDKeHUe, CTPOeHHe >XUIKOCTeld W TBEPABIX TeJs, W3MeHeHHe 00bEéMa Ten TPU HarpeBaHUU
(oxnak#eHnn), TeroBoe paBHOBeCHe, UCIIapeHre, KOHleH calus, IJ1aB/eHne, KpUCTa/UIu3aLys,
KUIIeHUe, BJIa)XKHOCTb BO3/lyXa, IOBbIIIEHWE [aBjeHUs rasa [pU ero HarpeBaHUMU B 3aKPbITOM
cocyfie, CBSI3b MeXJy IlapaMeTpaMM COCTOSIHUSI Tasa B M30Mpolleccax, 3JeKTpy3alys Tell,
B3aUMO/IeNCTBUE 3apsi/iOB;

OTKMChIBaTh MeXaHUUeCKoe [BW)KeHHUe, WCIO/b3ys (U3NuecKue BeJWYMHBbL: KOOpZMHATa,
IyTh, IepeMellleHre, CKOPOCTb, YCKOPeHWe, mMacca Teja, CWIa, UMITY/IbC Tejla, KUHeThYecKas
SHeprusi, TIOTeHL[ajbHas JHePrus, MeXaHWdeckasi paboTa, MexaHWuUecKass MOLJHOCTb; TIPU
OMWCAaHWU TPaBWIbHO TPAaKTOBaTb (U3WUYECKHUN CMBIC/ UCIO/Mb3YyeMbIX BEIWYMH, MX
0003HaueHUsI U eJUHULIbI, HAXOAUThL (DOPMYIIbI, CBS3bIBAIOLIHE JaHHYIO (PM3NUECKYIO BeJTMUMHY
C IpyTMMH BeJIMYMHAMU;

OINWCHIBATh M3y4YeHHble TeIIOBble CBOWCTBA Te/l WM TeIUIOBble SIBJIEHUS, WCIO/b3Ys
¢u3nuecKkve BeIMUMHBI: JlaB/ieHWe Tas3a, TeMIlepaTypa, CpeJHss KUHeTHYecKas >SHeprus
XaOTHUYeCKOro [BIDKEHHUs] MOJIeKyJ, CpeJHeKBaJpaThyHas CKOPOCTb MOJIEKYJ/, KOJIMYeCTBO
TeTUIOThbI, BHYTPeHHsisl Heprusi, pabora ra3a, KO3(pQUIMEeHT TOoJe3HOro JeiCTBUSI TerioBOro
JiBUraTesisi; Ipy ONKCaHUY NTPaBUIbHO TPAaKTOBATh (PM3MUECKUI CMbIC/ UCTIO/Ib3YeMbIX BEeJTMUKH,
ux o003HaueHWss W eAUHHLbl, HaxOAUTb (OPMYJbI, CBSI3bIBAaIOIIME [AaHHYI (QU3NUeCKYHO
Be/IMUMHY C JPYTMMHU BeJIMUMHAaM;

OMHUChIBaTh M3yYeHHbIE 3/7eKTPUYECKHe CBOMCTBA BeLeCTBa W 3/€KTPUUECKHe SIBIEeHUS
(mporecchl), UCTONb3Ysl (U3MUECKHe BeJTUUMHBL: 3/1eKTPUUECKUN 3apsifi, 5/eKTprUYeckoe IoJie,
HarpsDKEHHOCTh  T10/151, II0TeHLMaj, pa3HOCTb IIOTeHL|Ua/loB; IIPpU OINKWCAHWU IIPaBUJIBHO
TPaKTOBaTh (PM3WUYECKUI CMBIC/T HCIOIb3YeMbIX BEJWUMH, WX 0003HAueHHs W eIWHHULIBL;
yKasbIBaTb (POPMYJIbl, CBS3bIBAIOLLME JAHHYIO (PM3UUECKYH0 BEJIMUMHY C APYTMMH BeJTMUMHaMU;



aHa/IM3MpOBaTh (hM3MYecKre TPOLIeCChl M SB/IEHUS, UCMOIb3ysl (U3MUecKre 3aKOHbI U
TIPUHLIUAIIBL: 3aKOH BCceMUPHOTo TaroteHus, I, II w III 3akoHbl HbHOTOHA, 3aKOH COXpaHeHus
MeXaHWYeCKOU SHepruy, 3aKOH COXpPaHeHWs MMITyJ/IbCa, IPUHLUI CYNIepIIO3HULIMY CUJI, IPUHLIUI
paBHOIMPAaBUS MHEPLMA/IbHBIX CUCTEM OTCYETa, MOJIEKY/ISIPHO-KUHETUUECKYH0 TeOPHUI0 CTPOEeHUs
Bell|eCTBa, Ia30Bble 3aKOHBI, CBSI3b CpeJHeld KWHETHMUeCKOM SHepPruy TeIvIOBOrO [BVKeHUS
MOJIeKYJl C abCOMIOTHOM TeMmriepaTypoi, TepBbiii 3aKOH TepMOJMHAMUKU, 3aKOH COXPaHEHUs
5/IEKTPUYECKOT0 3apsija, 3aKoH KysjoHa, MpU 3TOM pasuuaTh CJAOBECHYIO (DOPMYJUPOBKY
3aKOHa, ero MareMaThyecKoe BbIpaykeHHe U YC/I0BUs (TpaHuLIbl, 00/1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE TIDUHLIUTIBI /1eMICTBUS MalllMH, TPUOOPOB ¥ TEXHUUECKUX YCTPOKCTB;
pa3/inyath yCI0BuUs MX 6e30MacHOr0 WCTOIb30BaHKs B TIOBCEIHEBHOM XKU3HU;

BBIMOJ/IHATE 3KCIIEPUMEHTHI [0 HWCC/IefloBaHUI0 (PM3UYECKUX SIBJIEHUM M TPOLIECCOB C
WCIIO/Ib30BaHMEM TPSIMBIX M KOCBEHHBIX UW3MepeHWH, IIpu 3ToM  (OpPMy/IHMpOBATh
npobsieMy/3afiauy YW TUMOTe3y y4eOHOrO  SKCIepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/lJI0’KeHHOT0 000pY/I0BaHUsl, TPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYLL|eCTB/ISITh TpsSIMble M KOCBEHHble H3MepeHusl (M3WYeCKUX BeIWUUH, MPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CrI0COO W3MepeHUsi U HCTO/b30BaTh M3BECTHble METO/bl OLeHKU
MOTPeLIHOCTeN U3MepeHul;

VCC/Ie[|0BaTh 3aBUCHMMOCTU MeXJy (U3MUeCKUMU BeJIWUYMHAMM C MCIO/Ib30BaHUEM
NpsMbIX MW3MEpPeHW, TMpU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (DMKCHDOBaTh pe3yJ/bTaThbl
TIOJTy4YeHHOM 3aBUCUMOCTH (DM3UUYeCKUX BeUYMH B BUje Tabiuil U rpaduKoOB, /jenaTh BbIBOJbI
TI0 pe3yJsibTaTaM UCC/IeflOBaHuS;

cobsofaTh TipaBWIa Oe30racHOro Tpyja IMpHU TPOBeJieHWH WCCIe/J0OBaHWN B paMKax
yueOHOTO 9JKCIeprMeHTa, yueOHO-MCCIeZoBaTe/lbCKOM W TIPOEKTHOW  JeATeNbHOCTA  C
WCTI0/Ib30BaHNEM M3MepUTe/bHbBIX YCTPOMCTB U labopaTopHOTro 060py/i0BaHus;

pellaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM (DU3MYeCKOMl MO/e/blo, HWCIO/b3YS
¢du3nueckre 3aKOHBI M TIPUHLUIBI, HA OCHOBe aHa/ii3a yCJIOBUs 3a/lauM BbIOMpaTh (GH3UUYeCKYI0
MOJiesb, BBIJESATh (U3MUecKre BeMWuyuHbl U (OpMysbl, HeoOXOAWMbIe AT eé peleHus,
MIPOBO/IUTH PACUéThI M OLIEHWBATh PealbHOCTD M0JIyYeHHOT0 3HaueHusl (pU3MuecKol BeJTUUUHbL;

pellaTb KayeCTBeHHbIE 3a/laud: BBICTPaMBaTh JIOTMUYECKH HelpPOTHBOPEUMBYIO LIETIOUKY
paccy>k/ieHul C ONOPOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (pU3nNYeCcKue SIB/IeHHS;

WCII0/Ib30BaTh TIPM  pellleHMH y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaL[MOHHbIE
TeXHOJIOTUM [ TIOMCKa, CTPYKTYPUPOBAHHS, WHTEpIpeTaliud W TpeJCcTaB/ieHUs yuebHOU U
Hay4YHO-TOMY/ISIPHOM MH(OpPMaLMM, TOAYyYeHHOW M3 pas/MuHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/IM3UpOBAaTh M0y4YaeMyto MH(OpMaLHIO;

TIPUBOJWTE TIPUMeEPHI BK/IaJd POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 00bsiCHEeHHe TIPOLIeCCOB OKPY KaoLL[ero MUpPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUM;

WCTO/b30BaTh TeOpeTUUecKue 3HaHWSl 10 (U3MKe B T[IOBCEJHEBHON JKU3HU [/
obecrieueHust 6e30MaCHOCTH TIpY 0OpallieHru C TpUbopaMu U TEXHUUECKUMU yCTPONUCTBAMU, JIJIst
COXpaHEeHWUsI 37J0POBbsI U COOIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeJIeH s B OKPY KarolLel cpejie;

paboTaTh B rpyIIre C BLIMOJHEHHEeM pPa3/IMYHbIX COLMAbHBIX pPOJieH, MIaHUpoBaTh paboTy
TPYIMbI, pALMOHA/JLHO PpacrpefiesiiTh O00sf3aHHOCTH U TJIAHUPOBATh  JIeATEIbHOCTH B
HeCTaHJapTHbIX CUTyalUsX, aZleKBaTHO OLeHMBAaTh BKJIaJ, KaK[Or0 U3 y4YaCTHUKOB TpPYyMIbl B
pelieHre pacCMaTpHUBaeMOU TIPOOIIeMBI.

K koniy obyuenusi B 11 K/acce npeZiMeTHble pe3y/bTaThl Ha 6a30BOM YPOBHE JI0JKHbI
OTpaXaTh C(hOPMHUPOBAHHOCTh ¥ 00YUarOIUXCsT YMEHUIA:

JIeMOHCTPUPOBaTh Ha MpUMepax poJjib U MeCTO (PM3MKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTWMHBI MHUpa, B Pa3BUTHMH COBPEMEHHOW TEeXHUKW U TEXHOJIOTMM, B MPaKTUUeCKOU
JesITeIbHOCTH JIFO/eH, LIeJIOCTHOCTb Y eIMHCTBO (PM3MYEeCKOU KapTHUHBI MHPa;

YUWThIBaTh TI'paHULIbl TIPUMEHEHHs H3yUeHHbIX (U3UUeCKHUX MOJesieil: TOoYeuHbId
3/IeKTPUYECKMI 3apsifl, Jy4 CBeTa, TOUeYHbI HCTOYHMK CBeTa, sifiepHas MoJelb aroMma,
HYKJ/IOHHasl MO/leJIb aTOMHOTO $/ipa TIpY pelleHry (U3NUecKux 3ajau;



pacrno3HaBaTh (u3nyeckre sBjeHUs: (TIPOLeCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
3/IeKTPOAVHAMHUKN Y KBAaHTOBOM (DM3WKHU: 3/71eKTpUUecKasi pOBOJUMOCTh, TeIJIOBOe, CBETOBOE,
XVMUYeCKOe, MarHUTHOe [IeHCTBUSI TOKa, B3aMMO/IEMCTBHE MAarHMWTOB, 3/eKTPOMarHUTHast
WH/YKLUs, [eWCTBUMe MarHUTHOTO TIO/si Ha TIPOBOJHMK C TOKOM W JABWXKYLIUMCS 3apsf,
3/IeEKTPOMarHUTHBIE KOJie0aHsI ¥ BOJTHBI, TIPSMOJIMHEHOe paclipoCTpaHeHe CBeTa, OTPaKeHHe,
nipesiomsieHye, uHTepdepeHLus, JudpaklUys W TONsSpU3alusi CBeTa, /AWCIepCUsl CBeTa,
dotoanekrpuueckuii 3¢dekt (poToadeKT), cBeTOBOE /aB/ieHre, BOSHUKHOBEHUe TUHeNuaToro
CrieKTpa aToMa BO/[0pO/ja, eCTeCTBeHHasi U MCKYCCTBeHHasl Pa/Ju0aKTUBHOCTE;

OTMCBHIBATh M3yueHHbIe CBOWMCTBA Bel[ecTBa (27eKTpUUYeCKre, MarHUTHbBIE, ONTHYeCKUe,
3JIeKTPUYECKYIO0 TIPOBOAMMOCTb Pa3/IMUHBIX CPeJ) U 3JIeKTPOMAarHUTHEIE siBieHus (TIpoLiecchl),
WCTIONB3ys (pU3MUEeCKWe BeJIMUMHBL SJeKTPUUECKUd 3apsifl, CWia TOKAa, 3IeKTpUYecKoe
HarpsbKeHHe, 37IeKTPUUecKoe COTIPOTUBIIEHHe, Pa3HOCTh MIOTeHLIMAIOB, 3/IeKTPO/[BIKYILIask CUIa,
paboTa TOKa, WHAYKLWS MarHUTHOTO TIOMs, CWia Amriepa, cuna JlopeHla, MHAYKTUBHOCTb
KaTyIIK{, SHeprusi 3JIeKTPUYeCKOro M MarHMWTHOTO Tojiel, Mepuoji M uacToTa KosiebaHui B
KosiebaTesTbHOM KOHTYPe, 3apsifi ¥ Cijia TOKAa B TIPOLIeCCe TapMOHMUYECKUX 3/1eKTPOMAarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOsiHWe W ONTUYecKas CWa JIMH3bI, TIPU OMUCAHWUM TPaBUJIbHO
TPaKTOBaTh (PM3WUYECKUI CMBIC/T WCIONb3YeMbIX BeJWYMH, WX 0003HaueHWs W eAUHHILIbI,
yKa3bIBaTh (GOPMY/JIbI, CBSI3bIBAIOIIIME JaHHYIO (PU3UUECKYI0 BeJTMUYMHY C APYTUMH BeJTMUMHAMU;

OTMCHIBATH H3yueHHbIe KBAHTOBbIE SIBJIEHHS W TIPOLIECCHI, WCIOMb3ysl (hU3nuecKue
Be/IMYMHBI: CKOPOCTb 3JIeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBeTa, SHEPrusi U
UMITy/1bC  ()OTOHA, TIepHOA, TIOMypacraZia, SHeprysi CBsA3W AaTOMHBIX Sifiep, TP OIMUCAHUM
NPaBUILHO TPAKTOBAaTh (U3MUECKUI CMBIC/I HCIOMb3yeMbIX BeIWUWH, UX 0003HaueHUs WU
eJUHULIB], yKa3blBaTb (POPMYJIbI, CBSI3bIBAIOIME JAaHHYIO (DM3UUECKYI0 BEJMUHHY C APYTHMH
Be/TMYMHAMH, BBIYUC/IATh 3HaUeHre (pU3nueckoi BeJTMUMHbI;

aHaNM3MpOBaTh (U3MUECKHe TPOLeCChl W SIBIEHUS, WCIMOb3ys (u3ndyeckrde 3aKOHBI U
NpUHLMMBL:  3aKOH OMa, 3aKOHBbI I10C/IefI0BaTe/IbHOTO U Tapasiie/lbHOTO — COeAMHeHUst
NPOBOJIHUKOB, 3aKOH /koyns—/IeHlla, 3aKOH 3/JIeKTPOMAarHWTHOM WHAYKLWH, 3aKOH
TIPSIMOJIMHEMHOTO PACIIPOCTPaHeHtsl CBeTa, 3aKOHbI OTPa)KeHWsI CBeTa, 3aKOHBI TPesloMJIeHUs
CBeTa, YypaBHeHMe OWHIITelHA [y (QoTo3PdeKTa, 3aKOH COXpPaHEHUs] SHEpPruu, 3aKOH
COXpaHeHUsI UMITy/bCa, 3aKOH COXpaHeHWs 3JIeKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHus
MacCOBOTO 4YMC/Ia, TOCTy/aThl Bopa, 3aKOH pa/jMOaKTMBHOTO pacraja, MpH 3TOM pPa3inuaTrhb
CJIOBeCHYH0 (hOpMYJIMPOBKY 3aKOHa, ero mMaTeMaTHueckoe BbIpa)keHWe U YCI0BHUsI (TpaHMLIbI,
006J1aCcTH) MPUMEHUMOCTHY;

OTIpe/ieJisATh HarpaB/ieHHWe BeKTOpa MHAYKLWAM MarHUTHOTO T10Jisi TIPOBOJHUKA C TOKOM,
cubl Amriepa v cuiibl JIopeHna;

CTPOUTH U OMUCKIBATh M300pakeHNe, CO3/jlaBaeMoe IJIOCKAM 3epKajioM, TOHKOW JTMH301;

BBITIOJIHATE JKCTIEPUMEHTHI TI0 MCC/IeIOBaHUI0 (DHU3MUeCKUX SIBJIEHWH U TIPOLIeCCOB C
WCTIOMb30BaHWEeM TIPSMBIX W KOCBEHHBIX MW3MepeHWil: Tpu 3ToM  (QOpMy/IHMpoBaTh
npobsieMy/3afiauy YW TUMOTe3y y4eOHOrO SKCMepuMeHTa, CoOWpaTh YCTAaHOBKY W3
TIpe/lJI0’KeHHOT0 000pY/I0BaHUsl, IPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYIIIeCTB/ISATh TIPSIMblE M KOCBEHHble W3MepeHUs (HU3MUecKUX BeJWYMH, TPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CrI0COO W3MepeHUsi U HCIO/b30BaTh M3BECTHble METO/bl OLeHKU
MOTPeLIHOCTeN U3MepeHul;

MCC/IeIoBaTh 3aBUCUMOCTH (PM3UUYeCKUX BeJIMUMH C UCII0/Ib30BaHUEM TPSIMbIX M3MepeHuit:
NPU 3TOM KOHCTPYMPOBATh yCTaHOBKY, (DMKCHPOBaTh pe3y/bTaThl MOSYYeHHOH 3aBUCHMOCTH
¢usnueckix BenMUMH B BUZAe Tabmmi, W rpaduKoB, Je/laThb BBLIBOJBI T0 pe3yJ/bTaTaM
WCCTIeJOBaHMS;

cobsofaTh TipaBWIa Oe30racHOro Tpyja IMPU TPOBeJieHWH WCCIe/JOBaHWN B paMKax
yueOHOTO 9JKCIeprMeHTa, yueOHO-MCCIeZoBaTe/lbCKOM ¥ TIPOEKTHOW  JeATeNbHOCTA  C
WCTI0/Ib30BaHNEM HM3MepUTe/IbHbBIX YCTPOMCTB U labopaTopHOTro 060py/i0BaHus;



pellaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM (DU3MYeCKOMl MO/e/blo, HWCIO/b3YS
¢du3nueckre 3aKOHBI M TIPUHLUILI, HA OCHOBe aHa/ii3a yCJIOBUs 33/lauM BbIOMpaTh (GH3UUYeCKYIo
MO/iesb, BBIJESATh (U3MUecKre BeMW4uMHbl U (OpMysbl, HeOOXoAWMBbIe AJsi eé peleHus,
MIPOBO/IUTH PACUéThl M OLIEHWBATh PeaibHOCTD M0JIyYeHHOT 0 3HaueHUsl (pr3UuecKol BeJTUUUHbL;

pellaTh KayeCTBeHHblE 3a/laud: BbICTPAWBaTh JIOTMUECKH HENPOTHMBOPEUMBYHO LIETIOYKY
paccy>k/ieHul C ONOPOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (pU3nNYeCcKue SIB/IeHHS;

WCII0/Ib30BaTh TIPM  pellleHMH y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMALMOHHbIE
TeXHOJIOTUM [l TIOMCKa, CTPYKTYPUPOBAHHS, WHTEpIpeTaliud W TpeJCcTaB/ieHUs yuebHOU U
HAy4YHO-TOMY/ISIPHOM MH(OpPMaLMM, TOAYyYeHHOW M3 pas/MuHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/IM3UpOBAaTh M0/y4aeMyto MH(OpMaLHIO;

OOBSCHATH TIPUHLIUTIBI JIEMCTBHUS MaIllMH, TPUOOPOB ¥ TEXHUUECKUX YCTPONCTB, pa3nyaTh
yc/10BUsI X 6e301MacHOro UCI0/Ib30BaHUsl B TIOBCEJHEBHOM JKU3HHU;

TIPUBOJUTE TIPUMeEPHI BK/IaJjd POCCUHCKUX U 3apyOeXKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bsICHEHHe TIPOLIeCCOB OKPY>KAIOLL[ero MUpPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUH;

UCTO/b30BaTh TeOpeTHUecKue 3HaHWS 10 (U3MKe B T[IOBCEJHEBHOM JKU3HU [/
obecrieueHust 6e30MaCHOCTH TIpY 0OpaIlieHru C TpUbopaMu U TEXHUUECKUMU yCTPONUCTBAMU, JI/Ist
COXpaHEeHWUsI 37J0POBbsI U COOMIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeJIeHHs B OKPY Karollel cpejie;

paboTaTh B rpyIIre C BLIMOJHEHHEeM pPa3/IMYHbIX COLMANbHBIX poJiel, MIaHUpoBaTh paboTy
TPYIMbI, pALMOHA/JLHO —PpacrpefiesiiTh 00sf3aHHOCTH U TJIAHUPOBATh JIeTESTbHOCTH B
HeCTaH/apTHBIX CUTyalUsX, a/leKBaTHO OLIeHMBaTh BKJIAJ KaK/[0r0 M3 YYaCTHUKOB TDYIIbI B
pelieHre pacCMaTpHUBaeMOU TPoOJIeMBbI.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
No KomyecTBO 4yacoB
IIpakT JJ/IeKTPOHHBbIE
n HaumeHoBaHue pa3/iesioB U KoHTpo HYeCKH (yudpoBbie)
/ TEM NMpPOrpaMmabl Bcero JIbHbBIE e 06pa3OBaTeanme
n patoThI paboT pecypchl
bl
Pazpen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUWS
11 ®u3uKa U MeTO/ibl HAyUYHOI'0 9 0 0 bubmoreka LIOK
) TI03HaHUSI https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 2
Pazpen 2. MEXAHHUKA
bubmmoreka IIOK
2.1 | Kuremaruxa > 0 0 https://m.edsoo.ru/7f41bf72
bubmioreka LIOK
2.2 | Hunammika / 0 0 https://m.edsoo.ru/7f41bf72
23 3aKOHbI COXpaHeHusl B 6 1 1 Bbubmoteka LIOK
) MeXaHUKe https://m.edsoo.ru/7f41bf72
Wtoro no pa3zpeny 18
Paspen 3. MOJIEKYJIIPHAS ®V3NKA 1 TEPMO/JIMHAMMKA
31 OCHOBBI MOJIEKYJISPHO- 9 0 1 bubmiorteka LIOK
) KHUHEeTUYeCKOU Teopuu https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
3.2 | OCHOBBI TepPMOAHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
3.3 ﬁerpiiﬁiméﬁi’iﬁl’EHM 5 0 0 bubmorexa LOK
' o ) https://m.edsoo.ru/7f41bf72
riepexo/ibl
Wtoro no pa3peny 24
Paszpen 4. JIEKTPOJMUHAMUMKA
bubmioreka LIOK
4.1 OSmetpocratika 10 0 1 https://m.edsoo.ru/7f41bf72
42 Eﬁﬂfﬁﬁ“ e 12 1 1 Bubmorexa LIOK
) ) P https://m.edsoo.ru/7f41bf72
cpejiax
Wtoro no paspeny 22
PesepBHOe Bpemsi 2 1
OBILIEE KOJIMYECTBO YACOB 68 4 4
I10 TTPOT'PAMME




11 KJTACC

KosinuecTBO uacos

JJ/IeKTPOHHBbIE
Ne HaumeHoBaHue pa3jesioB U St pawr (mapossie)
n/n TeM IDor aMMHp A poJib HIECKH | Gpa3oparebHBIe
porp Bcero | HbIe e pecypcbi
pabor | pabort
bl bl
Pa3pen 1. JJIEKTPOJMMHAMMUKA
11 MarHuTHOe TIoJIe. 11 1 3 bubmoreka LJOK
) DIeKTPOMAarHUTHasi UHAYKLIUSI https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 11
Pa3pen 2. KOJIEBAHUSA Y1 BOJIHBI
21 MexaHWueCcKue u 9 0 1 bubmoreka [IOK
) 3/IeKTPOMArHUTHbBIE KOJleOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHuueckue v 5 1 0 bubmiorteka LJOK
) 3/1eKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
2.3 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Nroro nio pasgeny 24

Pasgen 3. OCHOBBI CITEITMAJTTBHOM TEOPUY OTHOCUTEJIBHOCTHU

31 OcHOBBI CielaNIbHON Teoprun 4 1 0 bubnuoreka LIOK
’ OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 4
Pa3pgen 4. KBAHTOBAS ®U3NKA
N bubmoTeka LIOK
4.1 DJIeMeHTbl KBAHTOBOM OIITUKU 6 0 0 https://m.edsoo.ru/7f41c97c
bubmioreka LJOK
4.2 Crpoerine aToma 4 0 0 https://m.edsoo.ru/7f41c97c
bubmoteka LIOK
4.3 ATOMHOE 5/ip0 > 0 0 https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPODPU3UKHN

51 O/1eMeHThI aCTPOHOMUU U v 1 0 bubmoteka LIOK
) acTpo(PU3UKU https://m.edsoo.ru/7f41c97c
WToro mo pa3zeny 7
Pa3pen 6. OBOBITAFOIIEE ITIOBTOPEHUE
bubmioreka LJOK
6.1 Obobmaromee nosTopexme 4 0 0 https://m.edsoo.ru/7f41c97c
Nroro no pa3geny 4
Pe3epBHOe Bpemsi 3
OBILIEE KOJIMYECTBO YACOB 68 4 7

I10 [TIPOI'PAMME







