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IIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma 1o ¢u3nke 6a30BOro YpOBHSI Ha yPOBHE CpeJJHEro o01iero oopa3oBaHUsl
pa3paboTaHa Ha OCHOBe TOJIOXKeHUM 1 TpeOoBaHUM K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
obpa3oBaTe/ibHOM MporpaMMel, rpezcrapieHHBIX B PT'OC COO, a Takke C yuéToM
denepanbHOL pabouetli mporpaMMbl BOCTIMTAHUS U KOHIIETILMH TTPero/jaBaHus yueOHOTo
npeameta «Pu3nka» B 00pa3oBaTe/bHBIX OpraHu3anusax Poccuiickoit Peseparyy,
peanr3yrLX OCHOBHBIE 00pa3oBaTe/bHbIe POrPAMMBI.

CogiepkaHue TIporpaMMel 10 (pr3MKe HampaB/eHo Ha (OPpMHUPOBAHKE eCTeCTBEeHHO-
Hay4HOUW KapTHHBI MUpa obyuaroufuxcs 10—11 knaccoB npu 00yueHun ux ¢pusmke Ha 6a30BOM
YPOBHE Ha OCHOBe CUCTEMHO-ZeITeJIbHOCTHOr0 noAxoza. [IporpamMma mno ¢u3uke COOTBETCTBYET
tpeboBanusiMm @PI'OC COO K 11aHupyeMbIM JIMUHOCTHBIM, TIPeIMEeTHBIM U MeTarpeiMeTHbIM
pe3ysibTaTtaM 00yueHHs], a TaK)Ke yUUThIBaeT He0OX0JMMOCTh pean3aliii MeXXITpeMeTHbIX
cBsi3el (PM3MKM C ecTeCTBEHHO-HayYHBIMU yueOHBIMU NpeMeTaMu. B Heit onipefiensitoTcs
OCHOBHBIE 1le/Th U3y4eHust (PU3MKU Ha YPOBHe cpesiHero obiiero obpa3oBaHys, JIaHUpyeMble
pe3y/bTaThl 0OCBOEHUsI Kypca (PU3UKU: IMUHOCTHBIE, MeTanpeJMeTHbIe, TpeiMeTHbIe (Ha
0a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

® [UIaHWpYyeMble pe3y/bTaThl 0OCBOEHHUsI Kypca PU3UKK Ha 6a30BOM ypOBHe, B TOM UuC/ie

TipeJMeTHbIe Pe3y/bTaThl 10 ToiaM 00yUeHUs;

* copep)kaHue yue6Horo npeamMeta «Dusnka» 10 rojiaM 00yUyeHusl.

du3rKa Kak HayKa o0 Harbosee 00X 3aKOHAX MPUPO/IbI, BBICTYTAask B KauecTBe y4eOHOro
npe/iMeTa B IIKOJIe, BHOCHUT CYIeCTBEHHbIN BK/Ia/, B CHCTEMY 3HaHUM 00 OKpY’KaroljeM MHUpe.
[TkobHBINA Kypc HU3MKH — CHCTeMO0OPa3yrOIuii /IS eCTeCTBEHHO-HAYUHBIX yueOHBIX
TIpeJiMeTOB, MOCKO/bKY (hM3rYecKre 3aKOHbI JieXXaT B OCHOBe TPOLIeCCOB U SIBJIEHUH, M3ydaeMbIX
XUMUel, buosnorveit, pusnueckoi reorpadueit u actpoHomueit. Mcrosnp30BaHue U aKTUBHOE
npUMeHeHre (GU3NUeCcKUX 3HaHWH OTpeZiesisieT XapakTep U Pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTHM B c(pepe SHepPreTHKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOTy4YeHHs HOBBIX
MaTepHasIoB C 3aZlaHHbIMY CBOKMCTBaMHU U Ipyrux. V3yueHre (PU3MKM BHOCUT OCHOBHOM BK/aJ| B
tdopmMHpoBaHre ecTeCTBeHHO-HAyUHOW KapTHHBI MUpa 00yJaroiuxcsi, B popMrUpoBaHUe yMeHH
NIPUMEHSITh Hay4YHBI MeTO/] TI03HAHUsI ITPY BBINIOJTHEHUH UMY Y4eOHbIX CCIe0BaHUH.

B ocHOBy Kypca ¢u3uKu [yt ypOBHsI CpeZiHero o0iriero o6pa3oBaHUs MOJIOKEH psifi UeH,
KOTOpble MOXKHO pacCMaTpyBaTh KaK MPUHLMIIBI €r0 OCTPOeHUSI.

Hoes yenocmHocmu. B cOOTBETCTBUY C Hell KypC sIB/ISIETCSl JIOTUYeCKU 3aBepILIEHHbBIM, OH
COJZlep’KUT MaTepuas 13 BCexX pa3ze/nioB (PU3UKY, BK/IHOUYAeT KaK BOIPOCHI KIaCCUYeCKOU, TakK U
COBpeMeHHOM (PH3UKH.

Hodes eeHepanuzayuu. B cooTBeTCTBUM C HEM MaTepHas Kypca (GDH3UKH 00beJUHEH BOKPYT
¢du3nueckrx Teopuid. Beayimm B Kypce siBisieTcst hopMUpOBaHUe Mpe/iCTaBIeHUN 0
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJle.

Hoes eymaHumapuzayuu. Eé peanu3auys npezrnosaraeT UCIo/ib30BaHNe TyMaHUTapHOTO
noTeHIMasa HU3NUIeCKON HayKH, OCMBIC/IEHHE CBSI3U Pa3BUTHS (DU3UKH C pa3BUTHEM 00IIleCTBa,
a TaK>Ke C MUPOBO33peHYeCKUMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMHU TTpobieMaMu.



Hoes npuknaodHoti HanpasaeHHocmu. Kypc ¢pu3vky npe/nonaraet 3HaKOMCTBO C IITMPOKAM
KPYTOM TEXHUUECKUX M TeXHOJIOTMUECKUX MTPUI0’KeHUH U3yUeHHBIX TeOPUI 1 3aKOHOB.

Hoes 3xonoeusayuu peannsyeTcs MOCPeJCTBOM BBe/I€HHS 3/IEMEHTOB COZIepKaHusl,
TIOCBSIILIEHHBIX SKOJIOTMUECKUM TPo0/IeMaM COBPEMEHHOCTH, KOTOPbIe CBSI3aHbl C Pa3BUTHEM
TeXHUKH U TEXHOJIOTUH, a TakKe 00CyX/jeHUs1 TIPo0JieM paloOHa/IbHOTO TTPUPO/IOTIO/Ib30BAHUS U
9K0JI0rnyecKoi 6e30macHOCTH.

CTep>KHEBBIMU 3/1IeMeHTaMH Kypca (pU3MKU Ha YPOBHeE Cpe/iHero obiriero obpa3oBaHus
SBJISIOTCS (pr3nueckue Teopuu (popmMupoBaHue Mpe/CTaB/IeHU 0 CTPYKType TTOCTPOeHHs
¢u3ruecKoit Teopuu, pony yHAaMeHTalbHbIX 3aKOHOB U TIPUHLUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPO/ie, TPAaHML[aX MPUMEHUMOCTH TeOPUH, JJisl ONTCAHUSI eCTeCTBeHHO-
HayYHBIX SIBJIEHUH U MPOLIECCOB).

CHuCTeMHO-/iesTe/IbHOCTHBIN TIOAXO0, B Kypce (GDU3UKHU peasin3yeTcs Mpesk/ie BCero 3a CYET
OpraHM3al[uM IKCIIePUMEHTA/ILHOM [IesTelTbHOCTH 00yuaronuxcs. st 6a30Boro ypoBHs Kypca
(U3UKM — 3TO UCTO0/Ib30BaHKE CUCTeMb] (PPOHTATBHBIX KPaTKOBPEMEHHBIX 9KCIIEPUMEHTOB U
7abopaTopHbIX PaboT, KOTOpEIe B IporpaMMe 1o Gu3srke 06beAMHEHbI B 00NN CITMCOK
yUeHU4YeCKHX TpaKTHuecKux paboT. BoiesieHre B yka3aHHOM TiepeuHe 1abopaTopHbIX pabor,
TIPOBO/IMMBIX /ISl KOHTPOJISL ¥ OLIeHKH, OCYIL[eCTB/ISIeTCs] yUaCTHUKaMU 00pa30BaTe/lbHOTO
TpolLiecca UCXOAs U3 0C0OeHHOCTel T/IaHWPOBaHKS M OCHall|eHus1 KabuHeTa (u3uku. [Ipu sTom
obecrieunBaeTCs OBJa/ieHre 00YYaIOIIUMUCS YMEHUSMU TTPOBOJUTH KOCBEHHbIE N3MepeHHs,
WCC/IeJOBaHMSI 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH U TTOCTAHOBKY OITBITOB TI0 TIPOBEPKE
TIPe/I/IOXKEHHBIX THUTIOTE3.

Bosbllioe BHUMaHMe y/ie/sieTcsi pelleHHI0 pacuéTHBIX U KaueCTBeHHBIX 3aau. [1pu sTom
[l paCUéTHBIX 3a/jau IPUOPUTETOM SIB/ITFOTCS 33/la4i C SIBHO 3aZlaHHOM (pri3UUeCcKoi MOJienbio,
TI03BOJISIFOIIME TIPUMEHSTh U3yUeHHbIe 3aKOHbI ¥ 3aKOHOMEPHOCTH KaK M3 OZIHOTO pasZesna
KypCa, TaK ¥ UHTerpUPYs 3HaHWs U3 pa3HbIX pasziesioB. /11 KaueCTBeHHBIX 3a/1a4 IPUOPUTETOM
SIBJISIFOTCS 33/]aHUsl Ha 00bsICHEHMe TTPOTeKaH!s! (PHU3NUeCKUX sIBIEHUH U TIPOLIECCOB B
OKpY KaroIllel Ku3HH, Tpebyrolye BeiOopa pu3nueckoi Mo/iesi Jjisi CUTYaliy TIPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpeboBanusMu @I'OC COO K MaTepuanbHO-TeXHUYeCKOMY
obecrieueHHt0 yueOHOTO Tpoiiecca 6a30BbIil YpoBeHb Kypca GU3UKU Ha YPOBHE CPe/IHEro
ob11ero 06pa3oBaHus JO/DKEH U3yUyaThCsl B yCJIOBUSIX MpeMeTHOro KabuHeTa (pr3vKy UM B
YCJIOBUSIX MIHTETPUPOBAaHHOTO KabvHeTa MpeMeTOB eCTeCTBEHHO-HAYUHOr 0 LIMK/Ia. B kabuHete
bu3uKy 10/DKHO OBITH He0OX0AUMOe TabopaTopHOe 000pY/J0BaHMe [/l BLITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (Gpr3vKe yUeHUUeCKUX MPAKTUYeCKUX paboT U [eMOHCTPAL[HOHHOE
obopy/oBaHue.

IleMoHCTparMoHHOEe 000py10BaHUe (YOPMUPYETCS B COOTBETCTBHUU C TPUHIUIIOM
MHUHHMaJTbHOM JOCTaTOYHOCTH U 00eCrieurBaeT MOCTaHOBKY IePEeUYUCIeHHBIX B POrPaMMe T10
¢bU3MKe KIIOUEBBIX J€MOHCTpALWH /151 MCCIe[J0BaHUsl U3y4YaeMbIX SIBJIEHUH U ITPOLIeCCOoB,
IMITUPHYECKUX U (QyHJIAMeHTaIbHBIX 3aKOHOB, X TEXHUUYECKHUX MPUMeHeHUH.

JlabopaTopHoe 060py10BaHMe /IJIs1 YYeHUUeCKUX MMPAKTUUeCKUX paboT popMUpyeTcs B
BU/Ie TeMaTHYeCKUX KOMIUIEKTOB M 00ecrieunBaeTcsi B pacuéTe OZHOTO KOMIUIEKTA Ha [IBYX
oOyuatormyxcsi. TemaTHueckrie KOMIUIEKTBI JIaDOpaTOpPHOTO 000PY[0BaHUS O/KHBI OBITH
TIOCTPOEHBI Ha KOMIJIEKCHOM HCTIO/Ib30BaHUU aHA/IOTOBBIX U [IU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX M3MEPUTEILHBIX CHCTEM B BH/le LIM(PPOBBIX 1abopaTopHi.

OCHOBHBIMU LIe/ISIMU U3y4eHHst (GU3UKH B 0011[eM 00pa30BaHNU SIBJISTFOTCS:



dhopMHpOBaHMe UHTEPeca ¥ CTPeMJIEHHST 00YUArOIUXCSl K HAYYHOMY HU3yUeHHIO
TIPUPO/IbI, pa3BUTHE WX WHTE/IEKTYa/IbHBIX U TBOPUECKUX CITOCOOHOCTEH;

pa3BUTHe Mpe/iCTaB/IeHNH 0 HAYyUHOM MeTo/le TI03HaHUs U (POpMHUpOBaHUe
HCCJIe/IOBATe/TbCKOTO OTHOIIIEHHS K OKPY KatOIIUM SIBJIEHHSIM;

(dhopMHpOBaHKe HayUHOTO MUPOBO33PeHMUsI KaK pe3y/ibTaTa U3yueHHs] OCHOB CTPOEHHS
Marepuu U GhyHAaMeHTa/lbHbIX 3aKOHOB (PU3UKY;

dbopmHpoBaHre YMeHUI 00BSICHATD SIBJIEHHUS C MCTIO/Ih30BaHHEeM (PU3NUeCKUX 3HAaHUM 1
Hay4HbIX JJ0Ka3aTe/bCTB;

(dhopMHpOBaHUe TPe/ICTAaBIEHUH O PO/ PU3UKH [I7IsI PA3BUTHS APYTUX €CTeCTBEHHBIX
HayK, TEXHUKU U TeXHOJIOTUH.

HocTkeHue 3TUX Ljeielt 00ecrieurBaeTcs peleHreM CaeyIOMYX 3aziay B TpoLiecce
M3yueHus: Kypca U3MKUA Ha YPOBHE CpeJiHero ob1riero oopa3oBaHwUs:

riproOpeTeHre CUCTeMbI 3HaHUM 00 001X (PU3NUeCKMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeOpUsiX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISPHYIO (PU3KUKY, 3/1€EKTPOJUHAMUKY, KBAHTOBYHO
(GU3MKY U 371eMeHThl acTpO(hU3UKY;

dbopmMHpOBaHre YMEHUM TPUMEHSITh TeOpeTUUeCKHe 3HaHUS /sl 0O bsICHEHHST
bu3nuecKrx siBleHUH B TIPUPO/Ie U /1Sl IPUHSATHUS PAaKTUUeCKHX pellleHni B
TOBCeIHEBHOM JKU3HU;

ocBoeHUe criocoO0B pellieHUs pa3/TMUHbIX 3a/]au C SIBHO 3aZlaHHON (hH3UUecKou
MO/le/IblO, 3a/lay, MoJpa3yMeBarollX CAMOCTOsATeIbHOe CO3/laHre (PH3UUecKomn
MOZIeJid, aZileKBaTHOW yC/IOBUSIM 3aJjauy;

MOHWMaHue (PH3UUeCKUX OCHOB U MPUHLIUIOB [IeMCTBUS] TEXHUUECKUX YCTPOWCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BAUSHUS Ha OKPY)KaroLIyI0 Cpeay;

OBJIaZileHre MeTo/laM{ CaMOCTOSITe/IbHOTO T/IaHMPOBaHKs U MIPOBeZieHUsl (Pr3ruecKux
9KCMepUMEeHTOB, aHa/iu3a U UHTeprpeTalui UHQopMaLuu, orpezesieHust
JIOCTOBEPHOCTH T0JIyYeHHOT'0 pe3y/ibTaTa;

CO3/laHUue YCJIOBUH Jijisl pa3BUTHSI yMEHUI TIPOEKTHO-HUCC/Ie[j0BaTe/IbCKOU, TBOPUYECKOM
JlesTe/TbHOCTH.

Ha usyuenue ¢u3uku (6a30BbIi ypOBEHB) Ha YPOBHE CpefiHero o01ijero obpa3oBaHust
otBoauTCs 136 yacoB: B 10 kacce — 68 uacoB (2 uaca B HeJlento), B 11 kacce — 68 uacos (2
yaca B HeIeJt0).

[TpepasiaraemMelii B mporpaMMe 1o ¢pu3mKe rnepeueHsb 1abOpaTOPHBIX U MPAKTHUECKUX paboT
SIBJISIETCS. PEKOMEH/IOBAaHHBIM, YUUTEJTh [le/IaeT BBIOOD TIPOBe/IeHus 1TabopaToOpHBIX paboT 1
OTIBITOB C YUETOM MH/JUBU/Iya/IbHBIX 0COOEHHOCTEH 00yJarouxCsl.

COJEPXAHUME OBYUYEHUSA

10 KJTACC

Paszpen 1. ®u3uKa ¥ MeTo/jbl HAY4YHOI'0 I03HAHUSA
dusuka — HayKa o nnpupoze. HayuHsle MeTobl [TI03HaHUSA OKpYy»Karoljero Mupa. Posb
5KCTiepuMeHTa U TeOPUU B TIpoLiecce MO3HaHUS PUPO/bl. DKCIIEPUMEHT B U3UKe.
MogenupoBaHue (HU3MUYeCKUX siBIeHUH U nipolieccoB. HayuHble runoTessl. Prznueckue
3aKOHBI U Teopru. ['paHuLIbl NPUMEHUMOCTH (PM3UUeCKHX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.



Posb 1 MecTo Gu13MKU B JOPMUPOBAHUHN COBPEMEHHOW HayuyHOUW KapTHUHBI MUPa, B
NIPaKTUYeCKOM /1eATe/IbHOCTH JIIO/IeH.

LemoHcmpayuu

AHanorosbie ¥ IU(PPOBbIE U3MepPHUTe/IbHBIE PUOOPHI, KOMITbIOTEPHBIE JaTUMUKHU.

Pazgen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe gBrKeHre. OTHOCHUTe/IbHOCTh MeXaHWUUeCKoro JswkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemelijeHure, CKOPOCTh (CpeZiHsisi CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U yCKOpeHUe
MarepuaabHOU TOUKH, UX MPOEKLIMU Ha OCU CUCTeMbI KOOpAuHAT. Ci0)KeHre TiepeMellieHu 1
CJI0’KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe MpsSIMOJIMHelHOoe ABxeHue. ['paduku 3aBUCUMOCTH
KOOp/IMHAT, CKOPOCTU, YCKOPEeHUsI, MyTH U TlepeMelljeHus1 MaTepUuaibHOM TOUKH OT BPEMEeHH.

CBobOogHOe TiafieHre. Y CKopeHre CBOOOIHOTO Ma/leHusl.

KpuBonuHeliHoe gBrkeHUe. [IBI>KeHHe MaTepraibHOM TOUKH TT0 OKPY>KHOCTH C
MOCTOSIHHOW 10 MO/ZIYJ/TFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHast CKOPOCTb. [leprog u
yacroTa obpartreHusi. [[eHTpocTpeMUTeIbHOE YCKOPEHHeE.

TexHUUecKre yCTpOMCTBA U MIPAKTUYECKOe TIPUMEHeHUe: CIIUJOMETP, ABMKeHue
CHapsJI0B, LielTHble U peMEHHbIe Tilepe/jaun.

JemoHcmpayuu

Mogenb cucTemMbl OTCUETa, WITFOCTPALIMSA KUHEMAaTUYeCKUX XapaKTEPUCTHUK IBMKEHUS.

[Tpeobpa3oBaHue BMXeHHH C UCTIOIb30BaHKEM MPOCTHIX MEXaHK3MOB.

[TageHuve Ten B BO3JyXe U B pa3peXeHHOM ITPOCTPaHCTBe.

Habnrozenue BrxeHus Tesa, OpOLIEHHOTO MO/ YT/I0M K TOPU30HTY Y TOPHU30HTA/BHO.

V3mepeHnue yckopeHHst CBOOOTHOTO TIa/IeHUSI.

HanpasneHvie CKOpOCTU NPU ABUXKEHUU T10 OKPYKHOCTH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

N3yueHrie HepaBHOMEPHOTO /IBW)KEHMUSI C LieJIbI0 Orpe/iesieHUsi MTHOBEHHOW CKOPOCTH.

WccnepnoBaHue COOTHOLLIEHUS] MEX/y MYTSIMU, MPOAEHHBIMU TEJIOM 3a
10C/IeloBaTe/IbHble paBHbIe TIPOMEXXYTKU BPeMeHU [P PaBHOYCKOPEHHOM JJBUKEHUH C
HayaJbHOW CKOPOCTBIO, PABHOM HY/JIIO.

N3yueHue aBrKeHUs 11apUKa B BA3KOW XKUJKOCTH.

V3yueHue qBW>KeHUS Tejla, OPOIIIEHHOTO FOPU30HTA/IBHO.

Tema 2. lunamuka

[MpunHuun otHOCUTebHOCTH ["anmunesi. [1epBoiii 3akoH HetoTOHA. VIHepiuanbHble CUCTEMBbI
OoTCUéTa.

Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui. Bropoii 3akoH HetoToHa st
MaTepuaabHOW TOUKU. TpeTuii 3akoH HbrOTOHA /1711 MaTepyabHbIX TOYEK.

3aKoH BceMUpPHOro TaroteHust. Cuna TsbkecTu. [lepBasi KocMyuueckasi CKOPOCTb.

Cwua ynpyrocrtu. 3akoH I'yka. Bec Tera.

Tpenue. Buzbl TpeHus (TIOKOsI, CKO/IbXKeHUs1, KaueHus1). Cuna TpeHus. Cyxoe TpeHue.
Cua TpeHUs CKOJIbXXeHUs U cuia TpeHus 1okosi. KoadduiiveHT Tpenusi. Cra CONpOTUB/IEHNUS
TpY JBWKEHUH TeJjla B )KUJKOCTHU WJ/IU Trase.

[MTocTymnaTe/ibHOE W BpalllaTe/IbHOE JABM)KEHHE abCOTIOTHO TBEP/OTO Tesa.

MOMeHT Cu/ibl OTHOCHTEJIBHO OCH BpalleHust. [11euo cusbl. Y C/I0BUSI paBHOBECUS
TBEPOrO Tesa.



TexHUYeCcKre yCTPOMCTBA Y MPAKTUYECKOe TIPUMeHeHMe: TTOALLWITHUKY, IB)KeHUe
WCKYCCTBEHHbBIX CITyTHUKOB.

LemoHcmpayuu

SIBneHue uHepLUU.

CpaBHeHHe MacC B3aUMO/eMUCTBYIOLLUX Tel.

Bropoii 3akoH HetoTOHa.

N3mepenue cus.

CroxeHue CUIL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT JedhopMaLivu.

HesecomocTs. Bec Tesa 1ipy yCKOpeHHOM IMOAbEME U NaJleHUH.

CpaBHeHMe CUJT TPeHUsI TIOKOSI, KaUeHUs1 U CKOJTbKEeHMUSI.

YcnoBusi paBHOBecHst TBEPZOTro Tesia. Buzibl paBHOBecusl.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl

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

WccnepnoBanue 3aBUCUMOCTH CUJT YTIPYTOCTH, BO3HUKAIOLLMX B TIPY)KHMHE U Pe3MHOBOM
obpasiie, ot ux gedopmaryu.

NccnepoBanue ycioBui paBHOBeCHsI TBEPAOTO TeJla, UMEIOLLero OCb BpalleHusl.

Tema 3. 3aKOHbI COXpaHEHUs1 8 MEXAHUKe

Nmnynbc MaTepuasibHOM TOUKM (Tesla), CUCTeMbl MaTeprabHbIX TOUeK. VIMIyJ/IbC CUJTBI U
Vi3MeHeHVe UMITyJ/IbCa Tejla. 3aKOH COXpaHeHUs! UMITy/bca. PeakTHBHOe /IBU)KeHUe.

Pabota cunbl. MOIIHOCTb CHJTBI.

KuneTnueckasi SHeprusi MaTepuaibHOU TOUKU. Teopema 00 M3MeHeHUH KUHEeTHUeCKOM
SHEepruu.

[MoTteHuuanbHas sHeprust. [loTeHLManbHast SHeprus yrnpyro e opMUPOBAaHHOMN MPY>KUHBI.
[MToreHnmambHast SHEPTUs Tesia BOIM3U MOBEPXHOCTH 3eMJTH.

[ToreHrMabHBIE U HETIOTEHIIUATbHbIe CHITbL. CBsI3b pab0OThI HETTOTEHI[UA/TbHBIX CHJT C
M3MeHeHeM MeXaHWYeCKOM SHepruu CUCTeMBI TeJl. 3aKOH COXPaHeHUsT MeXaHUUeCKOU SHeprum.

Yripyrue v Heynpyrue CTOJKHOBEHUS.

TexHUYeCcKre yCTPOMCTBA U TTPaKTHUYeCKoe TIpUMeHeHre: BOJOMET, KOTIEp, MPYKUHHBIN
TIMCTOJIeT, JBUKeHHe pakKeT.

Llemoucmpayuu

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe JBU)XeHMe.

[Tepexop MOTeHI[UATLHON SHEPTUU B KUHETHUECKYIO U 00paTHO.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

W3yueHue abCOMOTHO HEYTIPYTOTO yAapa C TOMOIIILIO IBYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

VccnenoBanue CBsi3u pabOThI CUJIBI C U3MEHeHHeM MeXaHWUeCKO# SHepruu Tesia Ha
TipuMepe pacTsUKeHHsI Ppe3MHOBOIO JKI'yTa.

Pa3fien 3. MosieKy/isipHas (pu3MKa U TepMOJUHAMHKA
Tema 1. OcHO8bI MO/IEKY/IIPHO-KUHeMUYecKoli meopuu
OCHOBHBI€ TIOJIO’KEHUsT MOJIEKY/IIPHO-KUHETHUECKO TeOPUX U UX OTBITHOe 000CHOBaHHMe.
bpoyHoBckoe amwkenue. Auddysus. XapakTep ABWKeHUs U B3aUMOJeCTBUS UaCTHL]
BelllecTBa. Mo/ie/i CTPOeHUsI ra30B, KUJKOCTel U TBEP/BIX Tell U 00bsICHeHHe CBOMCTB



Bell[eCTBAa Ha OCHOBe 3TUX MoZeeld. Macca v pa3mepsl MosieKy. KoiruecTBo BeljecTsa.
[TocrosiHHast ABorazpo.

TenioBoe paBHOBecHe. Temneparypa u eé n3mepenue. Lllkana temneparyp Llenbcus.

Mogens nyeanbHoro raza. OCHOBHOe ypaBHeHHe MOJIEKY/ISIPHO-KUHETUUeCKOU Teopyur
H7iealbHOTO ra3a. AOGCOMIOTHas TeMIiepaTypa Kak Mepa CcpejHel KWHeTUUeCKOH SHeprun
TEIJIOBOr0 ABWKeHUs yacTul] ra3a. lllkana temrepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
YpaBHeHue MeH/jeneeBa—KiiamnetipoHa. 3akoH JlanbToHa. M301poliecchl B U/jealbHOM rase C
TIOCTOSIHHBIM KOJTMUeCTBOM BelllecTBa. ['paduueckoe npe/icTaB/ieHre U30MPOLIECCOB: M30TePMa,
n30xopa, u3obapa.

TexHUYeCKre yCTPOICTBA U TIPAaKTHUUeCKOe NpUMeHeHHe: TepMoMeTp, bapomeTp.

LemoHcmpayuu

OnbIThl, JOKa3bIBaloOLMe JUCKPETHOE CTPOEeHHeE BelllecTBa, (poTorpauu MosieKyJ
OpraHUYeCcKUX COeUHEHHUH.

OnbIThI 110 AUPHY3UN KUAKOCTEHN U ra30B.

Mogens 6pOYHOBCKOTO JIBHXKEHUSI.

Mogpesns oneita IlITepHa.

OnbIThI, AOKa3bIBAOLIKE CYL|eCTBOBAaHHE MEXMOJIEKYJIIPHOTO B3aUMO/IelCTBUSI.

Mogens, WUTIOCTPUPYIOLLas MPUPOAY JaB/eHs ra3a Ha CTeHKH COCyZa.

OnbIThI, U/UTIOCTPUPYIOLIME YpaBHEHNEe COCTOSTHUS U/lealbHOTO ra3a, U30IpOoLIeCChl.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

OnpezieneHre MacChl BO3/lyXa B KJIaCCHOM KOMHATe Ha OCHOBe U3MepeHUi 00bEéMa
KOMHaTBhl, /1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B HEl.

WccnenoBanue 3aBUCMMOCTU MeXX/ly llapaMeTpaMy COCTOSIHUSI Pa3peXKeHHOr o rasa.

Tema 2. OcHo8bl MEepMOOUHAMUKU

TepmoarHaMmHuueckasi cucteMa. BHyTpeHHsIsl SHEprusi TepMOJAWMHAMUUECKOU CUCTEMbI U
criocobrl eé n3meHeHusi. KomuecTBo TeryioTel ¥ paboTta. BHyTpeHHsIst sHeprust 0JHOATOMHOTO
W/leaJIbHOTO rasa. Bujpl Teruionepeaun: TeIIONPOBOAHOCTh, KOHBEKLUS, U3/TydeHre. Y JefbHast
TerI08MKOCTh BelllecTBa. KoMuecTBo TemIOThI IIPU TeIionepesayve.

[MousiTHe 06 agrabaTtHOM Miporiecce. [1epBriii 3aKOH TepMoIUHAMUKU. [IprMeHeHe
TIepBOT0 3aKOHA TePMOJMHAMUKH K u3orpolieccaM. I'padrueckast iHTepripeTariysi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKK. Heo6paTuMoCTh MPoLIeCcCoB B TIPUPOJE.

TernioBble MalvHbL. [IPUHIMITLI I€HCTBUS TEIJIOBbIX MailiiH. [Ipeobpa3oBaHust SHEPTHH B
TerIOBbIX MaliMHax. Ko3ad@uiireHT mosie3Horo AelcTBuYs TerioBou MaiuHbl. Lukn KapHo u
ero K03((UIMeHT T0Ie3HOTO0 AeHCTBUS. DKOIOTHUeCKre Tpo0IeMbl TeII03HePTreTHKH.

TexHWUyecKue yCTPOMCTBa U MPaKTUYeCKoe IPUMeHeHte: IBUraTe/ib BHyTPDEHHero
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHAULIMOHED.

Llemoncmpayuu

Vi3MeHeHVe BHYTPeHHel SHepruM TeJia TIPY COBepIlIeHUH PaboThI: BbUIET NMPOOKH 13
OyTBUIKM 10/ IeHCTBHEM CKaTOro BO3ZyXa, HarpeBaHue 3¢hupa B JIaTyHHOU TPyOKe TyTéM
TpeHus (BUJE0/|eMOHCTPALIUS).

V3MeHeHVe BHyTpeHHeM SHepruy (TeMmIiepaTypsl) Tesla [py Teruionepezave.

OrmbIT N0 arabaTHOMY PaCIIMPEHHI0 BO3/yXa (OTIBIT C BO3/AYLIHBIM OTHUBOM).

Mopenu apoBoii TypOUHBI, IBUTATe ISl BHYTPEHHET0 CrOpaHusl, pEAKTUBHOTO [[BUTATeJIsl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHue yzie/IbHOM TerI08MKOCTH.

Tema 3. Aepecamnble cocmosiHus 8eujecmea. Dazoenle nepexoodbi



[Tapoobpa3oBanue u KoHzAeHcauysi. VicmapeHnue v kuneHue. AGCOMOTHAsS U
OTHOCHTe/IbHasl BIAKHOCTD BO3/yxa. HackleHHbIH nap. Y enbHast TerioTa napooopa3oBaHusl.
3aBHCUMOCTb TeMIepaTypbl KUTeHHs! OT /laB/IeHusl.

TBéppoe Teno. Kpucrannmueckue u amopdHbie Tesa. AHU30TPOIUSI CBOKMCTB KPUCTAJIIOB.
Kupkuve kpuctanibl. CoBpeMeHHbIe MaTepualibl. [1naBneHre u Kpuctaaivsauys. Y gebHas
TeruioTa TuiaBieHus. Cybomumariys.

YpaBHeHMe TeTIOBOTO HajaHca.

TexHHUuecKre YCTPONCTBA U MpaKTUUYeCcKoe NMpUMeHeHre: TUTPOMETP U TICUXPOMeTp,
KaJIOpUMeTP, TeXHOJIOTUHU TI0/yUeHHsl COBPEMEHHBIX MaTeprasioB, B TOM UKC/ie
HaHOMAaTepHuasoB, U HAHOTEXHOJIOTUH.

LemoHcmpayuu

CBoiicTBa HaChIIL|€HHBIX MAPOB.

KureHue 1ipy OHWKEHHOM JIaBJ/IeHUU.

CriocobbI M3MepeHHs BIaKHOCTH.

HabnromeHve HarpeBaHUs Y TUIaB/IeHHsT KPUCTA/IJTAUECKOTO BelllecTBa.

JeMoHCcTpaLysa KpUCTallIoB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mMepeHne OTHOCHUTEeIbHOY BIa)KHOCTH BO3/yXa.

Pa3zpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpr3auys Te. DJIeKTpUUecKuid 3aps. [1Ba Buza 3/eKTpUYecKrX 3apsi/oB.
[1poBOAHUKY, IU3/IEKTPUKU U MOMYTIPOBOJAHUKU. 3aKOH COXPAHEeHUs! 3JIeKTPUUeCKOro 3apsja.

BsaumogericTBue 3apsoB. 3akoH KysoHa. ToueuHbli 3/1eKTpUUeCKUl 3apsi.
OnekTpuyeckoe rnoJjie. HanmpspkEHHOCTD 3/1eKTprUYecKoro nosis. [IpuHuun cynepnosunuu
371eKTpUYeCKUX IoJiel. JIMHUY HanpshKEHHOCTH 3/IeKTPUYECKOro IOJIS.

Pabora cun 3sekTpocTatndeckoro nosist. [loreHrman. Pa3HOCTb MOTEHIMAOB.
[TpOBOAHMKY U IU3/IEKTPUKHU B 3/1IEKTPOCTaTUYECKOM Iosie. Jlu3neKTpuueckast IpOHULaeMOCTb.

OnekTpoéMKOoCTh. KoHzileHcaTop. D/1eKTpOEMKOCTh IJIOCKOT0 KOHZeHCaTopa. JHeprus
3apsUKeHHOI'0 KOH/|eHcaTopa.

TexHHUUecKre yCTPOMCTBA U MPaKTHYeCKoe NpUMeHeHUe: 371eKTPOCKOT, 37IeKTPOMETP,
3JIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJieHHe IeKTPOIIPUO0POB, KOH/IEHCATOP, KOMTUPOBA/IbHBIN
anrapar, CTPYWHBIN [TPUHTEP.

LemoHcmpayuu

Y CTpOMCTBO ¥ IPUHLIMII AelCTBUS 37IeKTPOMeTpa.

BsaumogenicTBre Ha31eKTPU30BaHHBIX Tell.

OneKTprUYecKoe 1oJie 3apsKeHHBIX Tel.

[IpoBOAHUKY B 371eKTPOCTaTUUYECKOM I10JIe.

DeKTpocTaTuyecKas 3alyra.

[V31eKTPUKHU B 3/1€EKTPOCTAaTUUECKOM I10J1€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH TJIOCKOTO KOH/|eHCAaTOpa OT MUIOLIA/IN IJIaCTHH,
PacCTOSTHUS MeXXJy HUMU U IU3/1IeKTPUYeCKOU NTPOHUL[aeMOCTH.

OHeprus 3apspKeHHOT0 KOH/ZIeHCaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHue 3/1eKTpPOEMKOCTH KOH/|eHCaTopa.

Tema 2. ITocmosiHHbLl 31ekKmpuyeckuli mok. Toku 8 pazauuHbIX cpedax



ONeKTPUYeCKHH TOK. Y CJIOBUSI CYLL[eCTBOBAHUS 3/IEKTPUUYECKOTO TOKA. VICTOUHUKY TOKa.
Cuia Toka. [ToCcTossHHBIN TOK.

Hanpskenuve. 3akoH Oma /151 yuacTKa Liernm.

OneKTpruyeckoe COMpPOTUB/IEHHE. Y 1eJIbHOe COIPOTUB/IEHUE BelleCTBa.
[TocnenoBarenbHOe, Napasie/ibHOe, CMellaHHOe CoeZJMHeHNe TIPOBOJHUKOB.

Pabora asekTpryeckoro Toka. 3akoH [koynsi—/IeHiia. MoII[HOCTb 3/IeKTPHYECKOr0 TOKa.

ONeKTPOABWXKYLLasl CKUjla U BHYTPEHHee CONPOTHB/IeHHEe UCTOYHMKA TOKa. 3akoH Oma J/1s1
TI0JTHOM (3aMKHYTOI) 371eKTpruecKoi Ljenu. KopoTkoe 3amblKaHue.

ONeKTPOHHAasi NPOBOAMMOCTh TBEPABIX META/IJIOB. 3aBUCUMOCTh CONPOTUB/IEHUS] META/l/IOB
OT TeMIiepaTypbl. CBepXIpoBOAUMOCTb.

OneKTprUYecKui TOK B BakyyMe. CBOMCTBA 3/1eKTPOHHBIX TyYKOB.

[MonynpoBoguuky. CoOCTBEHHAsI ¥ TPUMeCHasi TPOBOAMMOCTb ITOJTYTIPOBOAHUKOB.
CaoiicTBa p—n-niepexo/ia. [1osyrpoBoAHUKOBEIE TIPUOODHI.

OneKTpUYeCcKui TOK B paCTBOpax M paciijiaBax 371eKTPOIUTOB. DIeKTPOIUTHYeCKast
Juccouurarys. JJIeKTPOI3.

OneKTpuYeCcKri TOK B ra3ax. CaMOCTOSITe/IbHBIA ¥ HeCaMOCTOSATe/bHbIN pa3psz. MonHus.
[1na3ma.

TexHUUYecKye yCTPOMCTBa U MPaKTUYeCKoe NIPUMeHeHNe: aMIlepMeTp, BOJIbTMETP,
peocTart, ICTOYHUKH TOKa, 3/IeKTPOHAarpeBaTe/ibHble IPUOOPHI, 37IeKTPOOCBETUTE/TbHBIE
NprUOOpBI, TEPMOMETP COTIPOTHBJIEHUS, BAKYYMHBIN TUOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
T0J1y[IPOBO/IHUKOBBIN [IU0/], Ta/lbBaHUKA.

Llemoucmpayuu

W3mepeHue cUiibl TOKA U HalPsKEHMUS.

3aBUCUMOCTb COMPOTUB/IEHUS LIUTMHAPUUYECKUX TTPOBOJHUKOB OT JJIMHBI, TIJIOL[aN
MOMEePevyHOro CeueHusl U MaTepuana.

CwMmelliaHHOe coeIMHeHUe IIPOBOHUKOB.

[Tpsimoe M3MepeHHe 371eKTPOABIKYILel cuibl. KOpOTKOe 3aMblKaHye rajbBaHuYeCcKoro
3/71eMeHTa U OL|eHKa BHYTPEeHHero COIPOTUBJIEHUS.

3aBUCUMOCTb COTPOTUBJ/IEHUS] METa/UIOB OT TemIleparypbl.

[IpoBOAMMOCTB 371EKTPOJIUTOB.

VickpoBoli pa3psi/ ¥ NPOBOJMMOCTb BO3/yXa.

OAHOCTOPOHHSS NPOBOAMMOCTb IUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

N3yueHre cMellIaHHOTO COeIMHeHUs pe3UCTOPOB.

V3mepeHue 3/1eKTpOABIKYLLeN CH/Ibl MCTOYHUKA TOKA U er0 BHYTPEHHEro
COTPOTUBJIEHUS.

HabmromeHue anekTposiu3a.

MexnpeamMeTHble CBS3H

V3yuenue Kypca ¢usuku 6a30Boro ypoBHs B 10 Kacce OCyIIeCTB/ISIETCS C yUETOM
cofiep>KaTeTbHbIX MeXXIPeJAMETHBIX CBsSI3el C KypCcaMyu MaTeMaTHKH, OMOIOTvY, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MescnpeomemHble noHsAMUsl, CBSI3aHHbIE C U3yYeHHEeM MeTO/J0B HAyYHOI'O MIO3HAHUS:
sIBJIeHWe, HayuHbIl (pakT, ruroresa, Gpyu3nveckas BeJIMUMHA, 3aKOH, TeOpHsl, HaOJIoieHue,
9KCIIepYMeHT, MOZIe/IMpOBaHre, MO/ie/b, U3MepeHue.

Mamemamuka: pellieHre CUCTeMbl ypaBHEHUH, JinHelHast ¢GyHKLus, mapaboiia,
ruriepboJia, X rpadMKy U CBOMCTBA, TPUTOHOMeTpUUeCKre (PyHKI[UHU: CHHYC, KOCUHYC, TaHT€eHC,



KOTaHI'€HC, OCHOBHOE TPUIOHOMEeTPUUYEeCKOe TOX/eCTBO, BEKTOPbI U UX MPOEKLMU Ha 0CH
KOOpP/IMHAT, CJIOJKEeHHe BEeKTOPOB.

Buonoeus: MexaHnueckoe JBIKeHHe B )KUBOW Mpupoze, Anddysus, ocMoc, TeryioooMeH
JKUBBIX OPraHU3MOB (BH/bl TeIUIONEepeauu, TEN/IOBOe PaBHOBECHE), 3/IeKTPUUECKHUE SIBJIEHUS B
JKUBOU MpUpOJE.

Xumusi: IACKpPeTHOe CTPOeHMe Bell|eCTBa, CTPOeHUe aTOMOB U MOJIEKYJI, MOJIb BellleCTBa,
MOJISIpHAsl Macca, TeIIoBble CBOMCTBA TBEP/bIX TeJl, KUJKOCTel U ra3os, 3/1IeKTpUYecKHe
CBOMCTBA MeTaJl/IOB, 3/IeKTPO/IMTAYECKas! AUCCOLMALUS, FallbBaHUKa.

T'eoepacpusi: Bna>XHOCTH BO37yXa, BeTPhI, DapoMeTp, TepMOMETp.

TexHonozus: ipeobpa3oBaHye JBW)KEHUH C UCII0/Ib30BaHMEM MEXaHHW3MOB, YUET TPEHHS B
TeXHUKe, MMOALLUITHUKHY, UCTI0/Ib30BaHUe 3aKOHa COXPaHeHUs! UMITy/IbCa B TeXHUKe (pakeTa,
BOJIOMET U [IpyTHe), IBUTaTe/lb BHYTPEHHEro CropaHusi, lapoBasi TypOuHa, ObITOBOM
XOJIOAWUMBHUK, KOHJJUL[MOHEP, TEXHOJIOTHUU MOyYeHUs] COBPEMEHHBIX MaTepPUasioB, B TOM UHCIIe
HaHOMaTepHUaJIoB, U HAHOTEeXHOJIOTMY, 37IeKTPOCTaTUUecKas 3alljuTa, 3a3eM/IeHue
3/1eKTPOTIPUO0POB, KCEPOKC, CTPYIHBIN NIPUHTED, 371eKTPOHArpeBaTe/bHbIe PUOOPHI,
3JIEKTPOOCBETHUTE/IbHBIE PUOOPBI, TaTbBaHUKA.

11 K/ITACC

Paszpen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOYKYust

[TocTosiHHBIEe MarHUTHI. B3auMoielicTBHe MOCTOSIHHBIX MarHUTOB. MarHuTHoe roJie.
BekTop MarHuTHOM MHAYKUMA. [IpUHLIMIT CyTIepro3ULIMM MarHUTHBIX T0J1el. JIMHUY MarHUTHOU
MHAYKUMYA. KapTuHa TMHUM MarHUTHOW MHAYKLWH T10J1s1 TOCTOSTHHBIX MarHUTOB.

MarsuTHOe 1oJjie NpOBOJHUKA C TOKOM. KapTuHa TMHUM UHAYKLIMM MarHUTHOTO TOJIs
JJTMHHOTO MPSIMOTO MPOBOJHUKA M 3dMKHYTOT'0 KOJIbLIEBOTO TTPOBOJHMKA, KAaTYLLKHU C TOKOM.
OmneIT Opcresa. BlaumopencTBre MPOBOJHUKOB C TOKOM.

Cuia Amriepa, eé MOZyJb U HallpaBJ/ieHue.

Cwuna JlopeH1ja, eé MoZy/b 1 HarpaB/ieHHe. [IBr>keHNe 3apshKeHHOM YacTHULbI B
OJJHOPOZHOM MarHuTHoM Tiojie. PaboTa cusbl JlopeHiia.

fIBneHue 371eKTPOMarHUTHOM MHAYKLMU. [I0TOK BeKTOpa MarHUTHOM MHAYKLIWH.
ONeKTPOABWKYILast CK/la UHAYKIMU. 3aKOH 3/IeKTPOMarHUTHOM UHAYKIuM dapazes.

BuxpeBoe ssnekTprueckoe rose. 1eKTPOABWKYILAs CUIa MHAYKLWW B IPOBOJHUKE,
JBIDKYILIEMCS TIOCTYIaTe/IbHO B OJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio JleHua.

WHyKTUBHOCTG. SIB/leHUe CaMOUHAYKLIMU. DJIeKTPOABIKYILIas CUjla CAMOMHYKIUU.

OHeprvsi MarHUTHOTO T0JI51 KaTYLLIKHA C TOKOM.

ONeKTpOMarHUTHOe IIoJie.

TexHHUUecKre yCTPOMCTBA U MPaKTHYeCKoe NPpUMeHeHMe: TTOCTOsSIHHbIE MarHUTHI,
3/1eKTPOMAarHUThIl, 3/IeKTPO/IBUTaTe b, yCKOPUTE/IM 37IeMeHTapHbIX YaCTHLl, UHAYKL[MOHHAS TeYb.

LemoHcmpayuu

OmsIT Opcrea.

OTK/IOHeHMe 3/IeKTPOHHOIO ITy4yKa MarHUTHBIM I10JIeM.

JIMHWY MHAYKLMA MarHUTHOTO TOJIS.

BsaumogencTBue ByX NPOBOAHUKOB C TOKOM.

Cwuna Amrepa.



[HencrBue cribl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

SIBneHye 31€eKTPOMarHUTHOW MHAYKLIUH.

IIpaBuio JleHua.

3aBUCHMOCTb 3/1eKTPOABWIKYLLEN CHUJTbl MUHAYKLIMA OT CKOPOCTH M3MEHEeHUs] MarHUTHOTO
MOTOKa.

SIBneHne CaMOMHAYKLMH.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

VI3yuyeHre MarHWTHOI'O OIS KaTYLLIKH C TOKOM.

ViccnepoBanue [ieiiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUs 3/1eKTPOMarHUTHOM MHAYKLIWU.

Pasjen 5. Koebanus ¥ BOJIHBI

Tema 1. MexaHuuecKue U 371eKMpoMazHUmMHble Koa1e0aHus

KosnebarenbHasi cuicrema. CBoOO/HbIe MeXaHUUecKue Kosiebanusi. ["apMoHuueckre
Konebanusi. [lepros, yacToTa, aMIuiMTy1a ¥ dasa Konebanuii. [Ipy>KUHHBIA MasiTHHK.
MaTemMaThuecKrii MasiTHUK. Y paBHEeHHe rapMOHUUYeCKHX Kojebanuii. [IpeBpaiiieHre SHepruu
TIPY TADMOHUUECKUX KOTeOaHHUsIX.

KonebaTenbHblii KOHTYP. CBOOO/HBIE 3/1IEKTPOMAarHUTHBIE KOjie0aHus B UZiealbHOM
KosiebaTesTbHOM KOHTYpe. AHA/IOTUs MeX/y MeXaHUUeCKUMH U 37IEKTPOMarHUTHBIMHU
KosebaHussMu. ©opmysia ToMcoHa. 3aKOH COXpaHeHHsI JHEPIUU B H/leaTbHOM KoJiebaTeTbHOM
KOHTYDe.

[IpeacraBneHue o 3aTyXaroIIKX KonebaHUsx. BoIHYX/IeHHbIe MexaHU4YecKue KosieOaHusl.
Pe3oHaHC. BeiHYKIeHHBIE 3/IeKTPOMarHUTHbIe KoeOaHusl.

[TepemeHnHbIi1 TOK. CHHYCOW/A/IbHBIN ITepeMeHHbIN TOK. MOL[HOCTb NTepeMeHHOr0 TOKaA.
AMIIIUTYHOE U IeHCTBYIOIIlee 3HaueHre CUJIbI TOKa U HallpshKeHMUs .

Tpancdopmarop. ITpor3BozCTBO, Nepeaua v MoTpebieHre 3/1eKTPUIEeCKON SHEPTHH.
OK0JIoOTMUecKre pUCKH MPU MPOU3BO/CTBe 3/1eKTpo3Hepruu. KyibTypa ncno/sb30BaHus
3/1eKTPO3HEPryU B MOBCEIHEBHOM >KU3HU.

TexHUuUecKre yCTPOWCTBa U MTPaKTUYeCKoe MPUMeHeHHe: 37IeKTPUUeCKuil 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3/IeKTporepeay.

Lemoncmpayuu

VccemoBaHue TapaMeTpoB Kosie0aTenbHOM CUCTeMBbI (TTPY>KUHHBIA WM MaTeMaThUYeCKUM
MasiTHUK).

HabroieHue 3aTyxaroimx KoebaHui.

VccnenoBaHre CBOMCTB BBIHYK/I€HHBIX KOe0aHU.

HabntomeHue pesoHaHca.

CB00o/iHBIE 3/IEKTPOMAarHUTHBIE KoeOaHusl.

OcuunnorpaMMsl (3aBUCMMOCTH CUJIbI TOKA Y HaMpsDKEHUs OT BDEMEHU) [1J1s1
3/IeKTPOMarHUTHBIX KoyieOaHUH.

Pe3oHaHc npu noc/ief0BaTeIbHOM COeJUHEHUU Pe3HCTOpa, KaTYILIKKA UHAYKTUBHOCTH U
KOHZIeHcaTopa.

Mope/b TUHUY 371eKTpOIepeiauu.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnemoBaHye 3aBUCMMOCTH TTEPUO/IA MaJIbIX KOJie0aHUM Ipy3a Ha HUTU OT JJTUHBI HUTH U
Macchl rpys3a.



WccnepoBanue nepeMeHHOr0 TOKA B LieNU U3 MOC/Ie0BaTeIbHO COeMHEHHBIX
KOH/IeHCaTopa, KaTyLIKU U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoOMAazHUmMHbIe 60/HbI

MexaHuueckyre BO/IHBI, yCJI0BUS pacripoctpaHeHus. [lepuos. CKOpOCTh pacnipoCcTpaHeHust
Y I/IMHa BOJIHBL. [TornepeyuHble v poJo/ibHbIe BOMHBIL. VIHTepdepeHLys U AU(paKLys
MeXaHUYeCKHX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUeHHs 3/1IeKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHTauys BekTopos E, B, V B asekTpoMarautHOM BosiHe. CBOMCTBA 3/1eKTPOMAarHATHBIX
BOJIH: OTpakeHue, NpesioMJIeHHe, nosspusanys, Audpaxius, naTepgepeHusi. CKOpOCTb
3/1eKTPOMAarHUTHBIX BOJIH.

ITTkana 3/eKTpoMarHuTHBIX BOJIH. [IprMeHeHte 3/1eKTPOMarHUTHbBIX BOJIH B TEXHUKE U
ObITY.

[IpuHLMIIBI paiiOCBSA3M U TesleBUeHUs. Pasnronokanyst.

DNeKTPOMarHWTHOe 3arpsi3HeHUe OKPYrKarollel Cpe/ibl.

TexHUYeCKre yCTPOMCTBA U MIPAKTUYECKOe TTPUMEeHEeHHe: My3bIKa/IbHble HHCTPYMEHTHI,
yAbTPa3ByKOBasl JMarHOCTUKA B TEXHUKE U MeJULIMHe, PaJlap, PaJONPUEMHHUK, TeeBU30D,
aHTeHHa, TesieoH, CBY-1eusb.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHre ToTepeYHbIX U MPO/0bHBIX BOJIH.

Kosnebitorieecsi Tesio Kak UCTOYHMK 3BYKa.

HabnrozeHre oTpakeHus U TIpeJIOM/IeHHsI MeXaHUUeCKUX BOJIH.

Habnromenue natepdepeHnu U AUdpaKIy MeXaHUYeCKHUX BOJTH.

3BYKOBOM pe30HaHC.

HabsrozieHre CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMITIUTY/ION Y YaCTOTOU
KoJie0aHUH.

VccnenoBaHue CBOMCTB 3/1eKTPOMAarHUTHBIX BOJH: OTpakeHue, MpesioMJIeHNe,
noJsisipu3saLys, Audpakuys, MHTepdepeHLys.

Tema 3. Onmuka

I'eomeTpuueckas onrtrka. [IpsimosiMHeliHOe pacripocTpaHeHre CBeTa B OJJHOPOJHOU cpejie.
Jlyu cBeTa. ToueuHbIii ICTOYHUK CBeETA.

OtpakeHre cBeTa. 3aKOHBI OTpaKeHUsi cBeTa. IlocTpoeHne n300pakeHHi B TIIIOCKOM
3epka’ie.

[TpenomeHue cBeta. 3aKOHBI MPeJIOM/IeHUsT CBeTa. AGCOJIOTHBIN MOKa3aTeslb
nipesiomsieHust. IloHoe BHyTpeHHee oTpakeHue. [IpeziesibHbIN yros1 MOJIHOTO BHYTPEHHEr o
OTpakeHUsl.

Hucniepcust ceeta. CroxHbIN cocTaB 6enoro cera. LiBer.

Cobuparolie 1 paccerBarolie MUH3bI. TOHKas MMH3a. POKYyCHOe pacCTOsiHUE U
OTTHYUeCKasi CUjia TOHKOM JInH3bI. [TocTpoeHre n300pa)keHHid B COOMPAOIIMX U PaCCeUBAIOLIUX
JMH3ax. PopMysia TOHKOW JIMH3bI. Y BeIMUeHue, jaBaeMoe JTMH30M.

[Ipenenbl NPUMEHMMOCTH reOMEeTPUUECKOU ONTHKH.

BonHoBas ontrika. UHTepdepeHiiys cBeTa. KorepeHTHbIe HCTOUHUKU. Y CJIOBUS
HaOJTI0JeHNsT MaKCUMYMOB 1 MUHUMYMOB B UHTep(hepeHIIMOHHOW KapTHHE OT ABYX CHH(]Aa3HBIX
KOrepeHTHbIX UCTOUYHHKOB.

Oudpaxkius ceeta. JudpakiivoHHas peliéTKa. Y c/ioBre HabJIrojeHUs T/IaBHBIX
MaKCHMYMOB IpU Ma/IeHNY MOHOXPOMAaTUYEeCKOTO CBeTa Ha AU(PPaKLIMOHHYIO PEIIETKY.



ITonsapusanus ceeta.

TexHMUecKre yCTpOWCTBa U MpaKTUUYeCcKoe IPUMeHeHue: 0UKH, J1yma, (oToanrmnapar,
MIPOEKLIMOHHBIN arrapar, MUKPOCKOI, TeJ1eCKOTl, BOJIOKOHHAs ONTHKA, AUdpaKIMOHHas
peLéTka, moasApous,.

Llemoncmpayuu

[TpsiMosMHelHOe pacripocTpaHeHHe, OTpakeHHe U MpesioMieHe cBeTa. OnTryeckue
TIpUOOpHI.

ITonHoe BHyTpeHHee oTpakeHue. Moze/b CBeTOBOAA.

VccnenoBaHve CBOMCTB M300paykeHHUH B JIMH3AX.

Mopenu MUKPOCKOI1a, Te/IeCKoIIa.

Habsroienre uHTepdepeHivy CBeTa.

Habmozpenue fudpakiyy ceera.

HabmozeHue fucrnepcuu cBeTa.

[TosyueHue crieKTpa C IOMOLLbIO TIPHU3MBI.

[TonyueHure crieKTpa € MOMOILIBIO AU(PaKLMOHHOMN PelIETKY.

HabmtofeHue rosisipu3aniii CBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHnue nokasareJisi Ipe/IOMJIEHUS CTeKIIa.

VccnenoBaHve CBOMCTB M300paykeHUH B JIMH3AX.

HabozpeHue fucrnepcuu cBeTa.

Pa3pgen 6. OcHOBBI crieljHa/IbHON TeOPUHM OTHOCUTE/TLHOCTH
['paHuLIbl TPUMEHUMOCTH K/IaCCMUYeCKOM MeXaHUKU. [TocTyaThkl CrieliiaJbHON Teoprn
OTHOCUTEJIbHOCTH: MHBAaPUAHTHOCTh MOZY/ISl CKOPOCTU CBeTa B BaKyyMe, TIPUHLIUTL
OTHOCHUTETLHOCTH DWHINTeNHA.
OTHOCUTENBHOCTb OHOBPEMEHHOCTHU. 3amMe/lJieHe BpeMeHU U COKpallleHue JIJIMHBI.
OHeprusi U UMNyJIibC PeJIITUBUCTCKON YaCTULIBL.
CBsi3b MaCChl C 3HEpryel ¥ UMITyIbCOM PeISITUBUCTCKOW YaCTHUL[bl. DHEPTrHsi TOKOSI.

Pa3zpgen 7. KBanToBas pu3mnka

Tema 1. D1emeHmMbI KBAHMOGOU ONMUKU

dotonbl. Dopmyna [11aHKa cBsi3u SHEPrUM POTOHA C €ro YaCTOTOW. JHEPrusi U UMITYJIbC
¢doToHa.

OtkpeITHe U UcciefoBanue hotospdexta. OnbiThl A. I'. CToseToBa. 3aKOHEI
dotosddekra. YpaBHeHue SiiHiTeliHa Ajis hoTosddekra. «KpacHas rpanuiia» dhoTtosddekra.

Haenenue ceeta. Omneite I1. H. Jlebenesa.

XuMUUecKoe JleliCTBUe CBeTa.

TexHHUuyecKre yCTPOMCTBa U MPaKTU4YeCcKoe NpUMeHeHue: (pOTo3/1eMeHT, (POTOAaTUuK,
coJsiHeuHast OaTapesi, CBeTOAHO/I.

Llemoucmpayuu

®oT03¢deKT Ha ycTaHOBKe C LIMHKOBOM I/71aCTUHOM.

ViccnenoBaHue 3aKOHOB BHellIHero GoTto3g¢ekrTa.

Cretoauof,.

ConHeyHas baTapes.

Tema 2. CmpoeHue amoma



Mogens atoma TomcoHa. OnbiThl Pe3epdopza no paccesiHUO o -uacTull. [11aHetapHas
Moziesib atoma. [ToctynaTsl bopa. 3nyyenue u nornoiieHue (OTOHOB MpU Niepexoie aToMa C
OZJHOTO YPOBHS SHEPruM Ha Apyrou. Buzbl ciektpoB. CrieKTp YpOBHel SHEPruM aTomMa
BOZIOPOJa.

BonHoBele cBoricTBa yactul. Bosnel ge Bpoiins. KopnyckynsipHO-BO/THOBOM Jyanu3Mm.

CrioHTaHHOe U BBIHY)KJeHHOe HU3/IyueHue.

TexHHUecKue yCTPOWCTBa U NPaKTUYeCKOoe [IPUMeHeHue: CIIeKTpa/IbHbII aHaIu3
(criekTpoCKOI), /1a3ep, KBAaHTOBbI KOMIIbIOTEP.

LemoHcmpayuu

Mogens omnbita Pesepdopga.

Omnpegenenyve AJIMHBI BOHBI J1a3epa.

HabtoeHue uHeyaThIX CIIEKTPOB U3TyUYeHHsl.

Jlasep.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

HabmrofeHre mMHeUaToro crekrpa.

Tema 3. AmomHoe s10po

OKCMepuMeHThI, JJ0Ka3bIBatollye CJI0)KHOCTh CTpoeHUs sifjpa. OTKpbITHE
paguoakTuBHOCTH. OnbIThl Pe3epdop/a no ornpe/iesieHUIO COCTaBa PajM0aKTUBHOIO U3Ty4YeHusl.
CaoticTBa anbda-, 6eTa-, raMMa-u3nyueHus. ByivisiHie pain0aKTUBHOCTH Ha >KUBbIE OPTaHU3MBI.

OTKpBITHE TIPOTOHA U HeliTpoHa. Hyk/ioHHast MoJiestb siapa I'elizeHOepra—/BaHeHKO.
3apsp saapa. MaccoBoe uncio sigpa. M30Torsl.

Anbda-pacrniazi. D/1IeKTPOHHBIM U TTO3UTPOHHBIN OeTa-pacriaj. ["'amma-u3nydeHue. 3aKoH
paJM0aKTUBHOIO pacrnaza.

OHeprusi CBsI3Y HYKJIOHOB B sifipe. f1fepHble cumbl. [leeKkT Macchl sifpa.

AnepHble peakiuu. [lesieHue U CUHTe3 szep.

SnepHbiii peaktop. TepmosiiepHbIid cuHTe3. IIpo6sieMbl 1 TIepCIIeKTHBHI SI/|epPHOM
SHEepreTUKU. JKOJIOTUYeCKye acreKThl iZIlepHOU SHepreTHKY.

OneMeHTapHble YacTuLbl. OTKpBITHE O3UTPOHA.

Merto/ib1 Hab/TIO/IeHYsl U pETMCTPaLiuU 31eMeHTapHbIX YaCTHLI.

dyH/1aMeHTa/IbHbIe B3auMoleicTBUsI. ETMHCTBO (pU3nuecKol KapTUHBI MUpa.

TexHMUecKue yCTpOWCTBa U NIPaKTHUYeCKOoe PUMeHeHue: 03UMeTp, Kamepa BuibcoHa,
siIepHBINA peakTop, aToMHasi bomo0a.

LemoHcmpayuu

CuéTurK NOHU3UPYIOLMX YaCTHILI.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

VccnenoBanue TpeKoB yacTuL] (110 TOTOBBIM (poTOrpagusm).

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acTPOU3UKHU

OTanbl pa3BUTHUS aCTpOHOMUM. [IpyKIafHOe 1 MUPOBO33peHUeCKOe 3HaueHre
aCTPOHOMHUH.

Bup 3Bé3gHoro Heba. Co3Be3us, sipKUe 3BE3/IbI, T/IAHEThI, X BUAUMOE JIBIKEHHE.

ConneyHas cucrema.

CouHue. ConHeyHasi akTUBHOCTb. MicToOuHMK 5Hepruu CosHLa v 3B837. 3BE3/bl, UX
OCHOBHbI€ XapaKTepPUCTUKU. JluarpaMmma «CrieKTpaabHbIA K/1acC — CBETUMOCTb». 3BE3/1bl
TJIaBHOM T0OC/Ie0BaTe/IbHOCTH. 3aBUCUMOCTh «MacCa — CBeTUMOCTb» 1JIsl 3BE3/] TJIaBHOU



Noc/ieloBaTe/IbHOCTU. BHyTpeHHee cTpoeHUe 3Bé371. CoBpeMeHHbIe Tpe/iCTaBIeHUs O
TIPOMCXOXKIeHNH M 3Bo/roLK CoJHLa U 3BE37]. DTarnbl )KU3HU 3BE3].

Mneunsiii [Tyt — Haiua ["anaktuka. [Tonoxxenue u aprwxkenue ConHia B ['anaktvke. Tumnbl
rasakTvk. PaguoranakTvku U kBasapbl. YEpHBIe bIPBI B s/ipax rajakTHK.

Bcenennas. Pacivipenve BeenenHoli. 3akoH Xa66s1a. Pa3beranue ranaktuk. Teopusi
Bonbiroro B3peiBa. PenvkToBOE U3JlyueHue.

MacirrabHasi cTpykTypa BeeneHHoi. MeTtarasiakTHka.

Heperéxnubie mpo6ieMbl aCTPOHOMUH.

YueHnuueckue HabmoOeHust

HabmtoeHrsi HEBOOPYKEHHBIM T71a30M C MCIIO/Ib30BaHUEM KOMIBbIOT@PHBIX MTPUIOXKEeHHUN
7151 OTIpe/ieIeHUs TI0JIOKeHHsT HebeCHBIX 00bEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE CO3Be3/usi
CeBepHOro rnosymapus 4 spKue 3Bé3/bl.

Habsmomenus B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O6o0mariee NOBTOpPeHHe

Ponb ¢13MKY 1 aCTPOHOMUY B SKOHOMUYECKOH, TEXHOIOTHUeCKOM, COLMabHON 1
3TUUECKOM cepax [iesiTelbHOCTHU uesioBeKa, Po/jib U MeCTO (PU3MKH U aCTDOHOMUU B
COBpeMeHHOW HayuHOU KapTHHe MUpPa, PoJib (hr3uueckoii Teopuu B (POPMUPOBaHUU
Tipe/iCTaB/ieHnH 0 pU3UYeCcKOU KapTHHe MHUPa, MeCTO (pM3MUeCcKOi KapTHHBI MHPa B 00IIieM psizy
COBpEMEHHbBIX eCTeCTBEeHHO-HayYHbIX NIpe/iCTaB/IeHUN O IPUPOJeE.

MexnpeaMeTHbIe CBSI3U

N3yuenue Kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kacce ocyIiecTB/IsieTCsi C yUéToM
cofiep>KaTeIbHbIX MeXIPeJMeTHBIX CBsI3el C KypcaMyu MaTeMaTHKH, OMOI0TUH, XUMHH,
reorpacduvy ¥ TeXHOJIOTHUH.

MedicnpeomemHble noHsimusi, CBsi3aHHbIe C M3yUeHHeM MeTO/JJ0B HayYHOI'0 TT03HAHMUS:
sIBJIeHWe, HayUHbIN (haKT, TUMoTe3a, (hr3ndyeckast BeJIMUMHA, 3aKOH, Teopusi, HabIro1eHue,
9KCIIePUMEHT, MO/le/TMpOBaHue, MOJle/lb, U3MepeHue.

Mamemamuka: pellieHle CUCTeMbl ypaBHEHU, TPUTOHOMeTpUUecKre QYHKLUU: CUHYC,
KOCHHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOe TOXKZEeCTBO, BEKTOPbI U UX
MIPOEeKLIMY Ha OCH KOOPZUHAT, CJIOKeHHe BeKTOPOB, IPOM3BO/HbIE 3/IeMeHTapHbIX (QyHKLUH,
TIPU3HAKU TI0/j00MsT TPeyTroJIbHUKOB, OTpe/ie/ieHre TIIOLa/id TVIOCKUX GUryp v o6béma TeJt.

Bbuonoaus: sneKTpUUecKye sSiBJIeHUs B )KUBOU TTPUPO/ie, KosieOaTebHbIe BI)KEHUS B
JKMBOU TIPUPO/iE, ONITUUYECKHe SIBJIeHUs B )KUBOM MPUPOJe, eMCTBHe paZjlaliii Ha )KUBbIe
OpraHU3MBbl.

Xumusi: CTpoeHre aTOMOB U MOJIeKYJI, KpUCTa/UInyecKasl CTpyKTypa TBEP/bIX TeJl,
MeXaHHU3MblI 00pa30BaHUs KPUCTA/I/TMYECKOU PEIIETKH, CTIeKTPA/IbHBINA aHa/u3.

TI'eoepacpus: marHUATHBIe 10/IFOCA 3eMIIH, 3a71e’Kh MarHUTHBIX Py, (POTOChEMKA 3eMHOM
MOBEPXHOCTH, Mpe/icCKa3aHre 3eM/IeTPsICeHUM.

TexHon02uA: TUHUU 3JIEKTpOIepejay, FreHepaTop IlepeMeHHOr0 TOKa, 3/IeKTPO/BUTaTe b,
VH/YKLMOHHAs 1eub, pajap, paJuoONpUEMHHUK, TeJleBU30D, aHTeHHa, TenedoH, CBU-neusb,
TIPOEKI[MOHHBIN arrapar, BOJIOKOHHasI ONITHKA, COTHeYHasi baTapest.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUSA

OcBoenue yuebHoro npeamMeTa «Pu3nka» Ha ypoBHe CpefiHero o01ero oopa3oBaHHUs
(6a30BbIi1 YPOBEHbB) AO/HKHO 00eCTIeunTh OCTYKeHHe C/IeAYIOIIUX TUYHOCTHBIX,
MeTaripeIMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/bTaToB.

JINMYHOCTHBIE PE3YJ/IBTATHBI

JINYHOCTHBIE pe3y/bTaThl 0CBOEHHUs yueOHOro npeaMeTa «Pu3MKa» [JO/DKHBI OTPaXkaTh
TOTOBHOCTB M CITOCOOHOCTb 00yUaroIuxcsi pyKOBO/ICTBOBATLCSI COPMHUPOBAaHHON BHYTPEHHEH
MO3ULMeN TMYHOCTH, CUCTEMOW LEHHOCTHBIX OpHEeHTALUM, TO3UTUBHBIX BHYTPEHHUX
yOeXKeHui, COOTBETCTBYIOIIMX TPAAULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO 001I[eCTBa,
paciMpeHue >KMU3HEHHOT0 OTbITa U OIbITa J|esiTeJIbHOCTH B MPOLiecce peann3alii OCHOBHBIX
HarpaB/IeHUI BOCIIUTATeIbHOU JIeTe/TbHOCTH, B TOM YHC/Ie B YaCTH:

1) rpa)k/JaHCKOro0 BOCIIUTAHUA:

c(OopMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULIMK 00yUaroIlerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00IIecTBa;

TIPUHSITHE TPAJULIMOHHBIX 00IIIeue/I0BeueCKUX TYMAaHUCTHUECKUX U IeMOKPAaTHUeCKUX
LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO /IeSITe/TbHOCTh B MHTepecax rpaXkjaHCKOTo 00I11ecTBa,
y4acTBOBATh B CaMOYIIPaBJIeHUH B 00pa30BaTe/IbHOM OpraHu3aliy;

yMeHHe B3auMO/elCTBOBATh C COLIMaIbHBIMU HHCTUTYTaMH B COOTBETCTBUM C UX
GYHKI[USIMU ¥ Ha3HaueHUEeM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOMW J1esiITe/IbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOM U/IeHTUYHOCTH, NaTPUOTHU3MA;

L[EHHOCTHOEe OTHOIIIeHUe K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHXXEHUSIM POCCUMCKUX
yUuéHbIX B 00/1aCTH (GM3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

c(opMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSsI, 3STUUYECKOTO MOBe/IeHUS;

CIOCOOHOCTH OLIeHMBATh CUTYALIMIO U PUHUMATh OCO3HaHHbIe PellleHus], OpUeHTUPYSICh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YMUCJIE B 1eATe/IbHOCTH YUEHOr0;

0CO3HaHWe JIMYHOTO BKJIaZla B TIOCTPOEHKUEe YCTOMUMBOTO OyAyIiero;

4) 3cTeTUYEeCKOro BOCIIUTAHMSA:

3CTeTHYeCKOe OTHOIIIeHWe K MUPY, BK/ItOUasi 3CTeTHKY HayYHOT'0 TBOPUEeCTBa, MPUCYILero
¢u3nUecKoil HayKe;

5) TPy/I0BOTr'0 BOCIIUTAHUSA:

WHTepec K pa3/inyHbIM cepaM npodecCroHanbHOM /1esiTe/IbHOCTH, B TOM UKCIIe
CBSI3aHHBIM C (PU3UKOM U TeXHUKOM, yMeHHe COBepIllaTh 0CO3HAHHBIN BBIOOD OyAyIIei
nipodeccry U peasu30BbIBaTh COOCTBEHHbIE KU3HEHHbIe TI/IaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M caM000pa30BaHuI0 B 00/1aCcTH (PU3UKH Ha
MPOTSPKEHUU BCEU >KU3HUY;

6) 3K0/I0rMUeCcKoro BOCIIUTAaHUSA:

copMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYPhI, OCO3HaHKe T7100aMbHOT0 XapaKTepa
9KOJIOTUYeCKUX Tpobsiem;

TJIaHUPOBaHKe U OCYILeCTB/IeHHe IeCTBUM B OKpY»Katolllell cpefie Ha OCHOBe 3HaHUS
1jesiell yCTOWUMBOTO pa3BUTHSI UeioBeueCTBa;



paciIvpeHye OIbITa esATebHOCTH 5KOJI0rMUeCcKol HarpaB/IeHHOCTH Ha OCHOBe
VIMEIOLLMXCsl 3HaHUM 10 (pr3UKe;

7) 11leHHOCTH HAy4YHOTI'0 TT03HAHUS:

Cc(hOpMHUPOBAHHOCTb MUPOBO33PEHUs], COOTBETCTBYIOLLIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUECKOUN HAayKU;

OCO3HaHHe LJeHHOCTH Hay4YHOU JiesTe/IbHOCTH, TOTOBHOCTb B IpOLiecce U3y4yeHus: (PU3UKU
OCYILL|eCTBJISITh IPOEKTHYIO Y UCC/Ie/]0BaTe/bCKYO AeaTebHOCTb UHAMBUYa/IbHO U B TPYIIIIe.

METAIIPEIMETHBIE PE3YJ/IbTATBHI
ITo3HaBaTe/IbHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS
Ba3oBble loruyecKue JeiCTBUS:

CaMOCTOSATe/TEHO (POPMY/IMPOBaTh U aKTyaIM3UPOBaTh NpobieMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

oTipeiesisiTh 1ie/1M AesITe/TbHOCTH, 3aZlaBaTh IapaMeTphbl U KPUTEPUH UX JOCTHKEeHMUS;

BBISIBJ/IITH 3aKOHOMEPHOCTH 1 TIPOTUBOPEUMSI B PaCCMaTpUBaeMbIX (PM3UUYeCKUX SIB/IEHUSX;

pa3pabaTbiBaTh MJIaH pelleHus MpobsieMbl ¢ YIETOM aHa/IM3a UMEIOLIUXCSl MaTepUaIbHbIX
Y HeMaTepHa/IbHbIX PeCyPCOB;

BHOCHUTh KOPPEKTHUBHI B ZIeSIT€/TbHOCTD, OLIEHUBATh COOTBETCTBHE Pe3y/IbTATOB LIE/IsiM,
OLIEHWBATb PUCKU TIOC/IE/ICTBUM [eSITeTbHOCTH;

KOOP/IMHUPOBATD U BBITIOJHATH PA0OTY B YC/IOBUSIX peaibHOTO, BUPTYaJbHOTO
KOMOHMHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaThb KPEATHBHOE MBIIIIEHUE TTPU PEIeHUH )KU3HEHHBIX MTPo0JIeM.

Ba3oBble Hcc/iejoBaTe/IbCKUeE JeHCTBHA:

BJIaZIeTh HayUHON TePMUHOJIOTHEN, K/TFOUeBbIMU IMOHATHUSMU U MeToJaMu (hU3nuecKoi
HayKU;

B/Ia/IeTh HaBbIKaMU yueOHO-HCC/IeZI0BaTe/IbCKOW U TIPOEKTHOM [IesTe/TbHOCTH B 00/1aCTH
(bU3UKH, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOMCKY METO/IOB PeIlleHus 3a/1au
bur3MUecKoro cofiepKaHusi, MPUMeHeHU0 pa3/TInUHbIX MeTO/I0B TI03HAHMS;

B/Ia/IeTh BUJAMU JlesATe/TbHOCTH T10 TI0JTyUeHHI0 HOBOT'O 3HaHHsl, er0 UHTepIpeTaliy,
npeoOpa30BaHUI0 U TPUMEHEHHIO B Pa3/IMUHbIX YUEOHBIX CUTYal[UsX, B TOM UHC/Ie TIPH
CO3/]JaHUU yueOHBIX MPOEKTOB B 00/1acTy (HDU3UKY;

BBISIBJ/ISITh IPUUKMHHO-C/IeICTBEHHBIE CBSI3U U aKTya/IM3UPOBATh 3aZlauy, BbIJBUTATh
TUTIOTe3y eé pellieHUs], HAXOJUTb apryMeHTbI JI/Isl JoKa3aTe/TbCTBa CBOUX YTBEPIKAeHHMH,
3a/laBaTh TlapaMeTpbl U KPUTEPUU PelleHus;

aHaJTM3UPOBATH TI0JTyUeHHbIe B XO7ie PellleHUs 3alaui pe3y/IbTaThbl, KpUTUUEeCKH
OLIEHMBAaTh WX [JOCTOBEPHOCTh, POTHO3MPOBATh U3MeHeHHe B HOBLIX yC/IOBUSIX;

CTaBUTh U (hOpMY/TUPOBaTh COOCTBEHHBIE 3a/jaul B 00pa30BaTeIbHOM [1eITe/TbHOCTH, B
TOM UHCJIe TIPU U3yUeHUH (PU3UKU;

JlaBaThb OLIEHKY HOBBIM CUTYaLUsIM, OL[eHUBATh TIPUOOPeTEHHBIN OTIbIT;

yMeTb TIepeHOCUTh 3HaHUS 110 (PU3MKe B MPAKTUUECKYH 00/1acThb )KU3HeAesITeTbHOCTH;

yMeTb UHTeIPHUPOBaTh 3HaHKS U3 Pa3HBIX MpeIMeTHBIX 00/1acTel;

BBI/IBUTATh HOBbIE UIeH, Tpe/ijlaraTh OPUTMHAIbHbIE TTOJX0AbI U PelLleHus;

CTaBUTh MPOOIEMBI U 33/IaUH, [OIYCKAIOII[He albTePHATUBHbBIE PEIIeHUSI.

Pabora ¢ unopmarjueii:

BJIa/leTh HaBbIKaMU MoyueHUss UHGopMariu (pu3nueckoro co/iep>kaHusi U3 UCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITE/TEHO OCYII[eCTB/ISATH MOUCK, aHA/I3, CUCTeMAaTH3aluIo U
VHTepIpeTaLyo HHPOPMAaLIMK pa3/IMUHBIX BUJOB U (GOPM Ipe/iCTaB/IeHNs;

OLIeHUBATb JI0OCTOBEPHOCTb WH(OPMALUY;



WCTIO/Tb30BaTh CPe/ICTBA MH(OPMAI[HOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pellieHny KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3al[MOHHBIX 33/]a4 C COOJTIOZIeHeM
TpebOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, peCypcocOepekeHusl, TIPaBOBbIX 1
3TUUeCKUX HOPM, HOPM MH(OPMaLIMOHHOW 6e30MacHOCTY;

C03/1aBaTh TEKCThI (PU3NUECKOT0 CO/IeP)KaHHs B PA3/IMUHBIX hopMaTax € YUETOM
Ha3HaueHWs UH(OPMaLUK U 1[eJIeBOM ayJUTOPUH, BEIOMpasi ONTUMaIbHYI0 (Gopmy
TIpe/ICTaB/IeHysI M BU3yan3alivu.

KoMMyHHUKaTHBHBIE yHHBepPCa/IbHbIe yueOHbIe /|eHCTBUA:

OCYIIECTBJISATH 00II[eHNe Ha ypOKaX (DM3UKH U BO BHEYPOUHOU JIeSITe/TbHOCTH;

pacrio3HaBaTh MPeANOChIIKA KOHPIUKTHBIX CUTyallUi U CMSITUaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUUHO U3/1araTh CBOIO TOUKY 3PEHUS C UCI0J/Ib30BaHUEM SI3bIKOBBIX
Cpe/CTB;

TIOHMMaThb Y UCI0J/Ib30BaTh MPerMyIljeCTBa KOMaH/IHOW U UHAUBU/yaTbHON paboTh;

BbIOMpPATh TEMAaTUKY U MeTO/IbI COBMECTHBIX JIEMCTBUM C yUETOM OOIIMX UHTEPeCOB U
BO3MOKHOCTeM KaXK/IOTO ujieHa KOJI/IeKTHBa;

TIPUHUMATB 1[eJTd COBMECTHOM J1eITe/TbHOCTH, OPraHU30BbIBaTh U KOOPIUHUPOBATH
JIeNCTBUS TI0 e€ TOCTU)KEeHUIO: COCTaB/IATh T/IaH JIeMCTBUM, pacripesesisiTh POJIU C yUéTOM
MHEeHU YYaCTHUKOB, 0OCY>KIaTh Pe3y/IbTaThl COBMECTHOM paboThI;

OlLI€EHWBATh KaUeCTBO CBOET0 BKJIaZla M KaXK/[OT'0 yUaCTHUKA KOMaH/Ibl B OOIIUH pe3y/ibTar
10 pa3paboTaHHBIM KPUTEPHSIM;

Tipe/iylaraTh HOBbIE TTPOEKThI, OL|eHUBATh U/IeH C MO3ULIMK HOBHU3HBI, OPUTHHAIBHOCTH,
TpakKTUYeCKOoW 3HaUMMOCTH;

OCYI[eCTBJISITh IO3UTUBHOE CTPAaTeTUUecKoe MOoBefieHre B Pa3/IMUHBIX CUTYaIHsIX,
TIPOSIB/IATH TBOPUECTBO ¥ BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryisTHBHBIE YHUBepCa/IbHbIE yUeOHbIe 1efiCTBUS
Camoopranu3sanus:
CaMOCTOSITEe/IbHO OCYILeCTB/ISATh I03HaBaTeIbHYIO JesATebHOCTb B 00/1aCcTh QU3UKU U
aCTPOHOMMH, BbISIB/ISITH NIPO0/IeMbI, CTaBUTh U ()OPMY/IMPOBATh COOCTBEHHbIE 33/jauy;
CaMOCTOSITe/IbHO COCTABJIATH I/1aH pellieHUs] paCUéTHBIX M KaueCTBeHHBIX 3a/iay, I1aH
BBITIOJTHEHUS! TTPAKTHUeCKOoi paboThl ¢ yUETOM UMEIOIUXCST pECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEM U MPeJIIOYTeHUH;
[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIMpsATh paMKU y4eOHOTO TpeZiMeTa Ha OCHOBe JIMYHBIX MPeATIouTeHNH;
JiesiaTb OCO3HAHHBIA BBIOOD, apryMeHTUPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
pelileHue;
OL|eHMBaTh NIPHOOPETEHHbIH OIbIT;
criocobcTBoBaTh (POPMHUPOBAHUIO U MPOSIBIEHUIO 3PYULIMU B 00/1aCcTU HU3UKH,
TIOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTe/bHbIN U Ky/IbTypPHBIN YPOBEHb.
CaMOKOHTPO/1b, SMOLJUOHA/TbHBIM MHTE/IJIEKT:
[laBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B /1eITe/IbHOCTh, OL|eHUBaTh
COOTBETCTBHE pPe3y/IbTaTOB LIe/IsIM;
BJIa/leTh HaBbIKaMU MT03HaBaTeIbHOU pedyieKCHMM KakK 0CO3HaHUs COBepllaeMbIX JeHCTBUM
Y MBICJIUTE/IbHBIX TPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBaHUIA;
VICTI0/Ib30BaTh NPUEMBI pedyieKCHUH JI/1s OLIeHKU CUTYyallly, BbIOOpa BEPHOTO pellieHus];
yMeTb OLieHMBaTh PUCKU 1 CBOEBPEMEHHO IIPUHUMATh PelleHHUs 110 UX CHUKEHUIO;
NIPYHUMAaTh MOTHMBBI M apI'yMeHThI JPYTYX [IPU aHa/lu3e pe3y/bTaToB /esATe/bHOCTY;



TIPUHUMATD Cebs1, TOHUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

MIPUHUMATh MOTUBbBI M apT'YMEHThI APYTUX TIPY aHa/ln3e pe3y/ibTaToB JlesaTeTbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIIUOKH.

B ripotiecce A0CTW)KeHHsI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUs TTPOrPaMMBI 10 hU3UKe [I7Ist
yPOBHsI cpefiHero o01riero o6pa3oBaHusi y 00yYaroL[UXCsi COBEPLLIEHCTBYETCsl IMOL[MOHA/IbHBIN
VIHTe//IeKT, Tpe/iroJiarariyuii cpopMrUpPOBaHHOCTD:

CaMOCO3HAaHWUsI, BK/IFOYAOIL[eT0 CIIOCOOHOCTh OHMMAaTh CBOE AMOLIMOHAIbHOE COCTOSTHUE,
BU7IETh HaIlpaBJ/IeHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBHOM cepbl, ObITH YBepeHHBIM B cebe;

CaMOpery/IMPOBaHUs, BK/IFOUAIOIIIET0 CAMOKOHTPO/Ib, YMEHHE TTPUHAMATh
OTBETCTBEHHOCTH 3a CBOE MOBeZIeHre, CITIOCOOHOCTD a/IalTUPOBATHCS K SMOIIMOHA/TLHBIM
W3MEHEeHUsIM U TIPOSIB/ISITh TUOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTpeHHel MOTHBallH, BK/IFOUAOIIel cTpeM/ieHHe K TOCTVKEeHUIO 1[e/Th U YCIIexy,
OITHMHM3M, UHUI[UaTUBHOCTh, YMeHHe elCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTeH;

IMIIaTHH, BK/IIOYAOLLel CII0COOHOCTb TTIOHUMATh SMOL[MOHAILHOE COCTOSTHUE JIDYTHX,
YUWTBIBATh €ro TIPY OCYILeCTB/IeHUH 00IIIeHHs], CTIOCOOHOCTb K COUYBCTBHUIO U COTIEPEXKUBAHUIO;

COL[MA/IbHBIX HAaBLIKOB, BK/TFOUAIOIIMX CITOCOOHOCTh BHICTPAMBATh OTHOLIEHHUS C IPYTUMHA
JIFOIbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATHI

K koHIly 00yuenust B 10 K/1acce ripeMeTHbIe pe3y/bTaThl HA 6@30BOM YPOBHE /I0JKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTh ¥ 00YUarOIUXCST YMEHHI:

JIeMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (M3MKH B (POPMUPOBAHUU COBPeMEHHOMN
HayuYHOW KapTHHbI MHPa, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U TeXHOJIOTUM, B TPAaKTUUeCKOH
JlesITeIbHOCTH JTFO/1e;

YUUTBHIBaTh PAHULIbI IPUMEHEeHUsT U3yueHHbIX (U3NYeCKUX MOJesieil: MaTepuaibHas
TOUKa, MHepLIMa/bHasl CCTeMa OTCUéTa, abCOTFOTHO TBEPZOE Tes0, U/ealbHbIN ra3, MOZeT!
CTPOEHUSI Ta30B, )KUJKOCTeN U TBEP/BIX TeJl, TOUeUHbIHN 3/IeKTPUUeCKU 3apsifi PU pellieHUn
¢bu3nueckux 3azay;

pacrno3HaBaTh Gu3nUecKye siBjieHus (TTPOLeCCchl) U OOBSICHATE UX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/IIPHO-KUHeTUYeCKOM TeOpUH CTPOeHUsI BellleCTBa U 3/1eKTPOMHAMUKH:
pPaBHOMepHOe U paBHOYCKOPeHHOe TIPSIMOJIMHeHOe [IBIKeHre, CBOOOIHOe TajieHue Tel,
JIBIDKEHHe 10 OKPY>KHOCTH, UHEPLIYsI, B3auMo/eicTBHe Te, auddy3us, 6poyHOBCKOe
JBIDKEeHHUe, CTPOeHHe >KUAKOCTeHN U TBEPABIX TeJl, u3MeHeHHe 00béMa TeJT IpyU HarpeBaHu!
(oxnaxkeHun), TerJIoBOe paBHOBecCHe, hCllapeHue, KOHAeHcallys, TlaB/ieHue, KpUCTalinu3anus,
KUIeHWe, BJIa)KHOCTb BO3/[yXa, MOBLIIIeHMe [AaB/ieHus Ta3a MPU ero HarpeBaHUU B 3aKPbITOM
cocy/jie, CBsI3b MeX/ly NlapaMeTpaMH COCTOSIHUS r'a3a B M30Mpolieccax, 3/eKTpu3aLus Tell,
B3aUMO/IeNCTBUe 3apsiJOB;

OTMChIBaTh MeXaHUUYeCcKoe /IBWKeHHe, UCI0JIb3ysl (pr3nueckre BeJTMUMHbI: KOOD/JMHATA,
MyTb, IIepeMeLLjeHre, CKOPOCThb, YCKOPeHHe, Macca Tefa, CH/a, UMITYJIbC Tesla, KWHeTUUecKas
SHeprusi, MoTeHLMaIbHasl SHePrusi, MexaHudecKasi paboTa, MexaHHdecKast MOLI[HOCTb; TPU
OIKCaHWU MPaBUILHO TPAKTOBATh (PU3MUECKUI CMBIC/T UCTIOIb3yeMbIX BeJIMYMH, UX
0003HaueHUsI ¥ eJUHULIbI, HAXOAUTH (POPMYJIBI, CBSI3bIBAIOIME JaHHYIO GHU3UUYECKYI0 BETMUUHY
C IpyTUMU BeJIMUYMHAMU;

OTMChIBaTh U3yUYeHHbIe TEeIJIOBbIe CBOMCTBA TeJl U TeIUIOBbIe SIBI€HUS], UCIIO/b3Ys
¢u3nueckrie BeJIMUMHBL: JiaB/ieHHe ra3a, TemMreparypa, CpeJiHsisi KHHeTHUecKast SHeprus
Xa0TUUeCKOT0 JBM)KEeHUsT MOJIeKYJI, CpeIHeKBa/[paTUUHasi CKOPOCTh MOJIEKYJI, KOJIMUeCTBO
TEeTUIOThI, BHYTPEeHHsIsl 3Heprusi, paboTa rasa, Ko3QQULMeHT 10Jie3HOr0 JelCTBUS TerJIOBOro
JIBUraTeJis; Py OMUCAHWY TTPABU/IbHO TPAaKTOBaTh (PU3NUYECKUUM CMBIC/T UCTIO/Ib3YEMbIX BEIUYMH,



yx 0003HaueHUsI ¥ eAVHULIbI, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIVE JAaHHYH0 (PHU3UUECKYIO
Be/IMUMHY C JPYTMMU BeJIMUMHAaM;

OIKChIBaTh U3yUeHHbIe 3/IeKTPUYeCKHe CBOMCTBA BellleCTBa U 3/IeKTPUYECKUe SIBJIeHUS
(mporjeccer), UCTob3ysi (U3nuUecKre BeJIMUMHbL: 3/IeKTPUUYECKU 3apsi/l, 3JIeKTpUUecKoe 1oJie,
HaTPS’KEHHOCTD T0J1s1, TOTeHL{1aJl, Pa3HOCTb MTOTEeHL[MAI0B; IIPU OMMCAHUU [PaBU/IbHO
TPaKTOBaTh (PU3MUECKUM CMBIC/ UCIIO/Ib3YEeMbIX BEJIMUMH, MX 0003HAUeHUs U e/IMHULIB;
yKasbIBaTb ()OPMY/Ibl, CBS3bIBAIOLME JaHHYIO (PU3MUECKYIO BeJIMUMHY C JPYTMMH BeJIMUMHAMU;

aHa/IM3UPOBaTh (Pr3rUYeCcKUe MPOLIeCChl U SIBJIeHUs], UCII0/b3Ys (pr3nuecKre 3aKOHbI U
TIPUHLUIIBLL: 3aKOH BceMUPHOro tarotenus, I, I u Il 3akoHb! Her0TOHA, 3aKOH COXpaHeHUst
MeXaHUYeCKOU SHepryy, 3aKOH COXPaHeHUs] UMITYJ/IbCa, IPUHLUI CYNepIrIo3ULUN CUJI, IPUHLUI
PaBHOIpaBUs MHEepLMaIbHbIX CHUCTEM OTCYETa, MOJIEKY/ISIPHO-KMHETUUYECKYH0 TEOPUIO CTPOEHHS
BelL|eCTBa, ra30Bble 3aKOHbI, CBA3b CpeJjHer KUHEeTUUeCKOU SHePryy TeryioBOro JBYKeHUs
MOJIEKYJT C abCOJTFOTHOM TeMIiepaTypoi, TiepBbIid 3aKOH TePMOAMHAMUKH, 3aKOH COXpaHeHHs!
3J1IeKTPUYECKOro 3aps/ia, 3akoH KyJsioHa, Mpu 3TOM pas/nyaTh CJI0OBECHYIO (DOPMYJIUPOBKY
3aKOHa, ero MaTeMaTHueCcKoe BbIpaykeHHe U yCI0BUs (TpaHuLIbl, 00/1aCTH) IPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE MTPUHLIUITBI IeHCTBYS MalllKH, TPUOOPOB 1 TEXHUYECKUX YCTPOMCTB;
pa3nMuaTh yCI0BUs MX 6€3011acHOT0 MCTI0/Ib30BAHKS B TTOBCEIHEBHOM JKHU3HY;

BBINOJIHATh 9KCIIEPUMEHTHI 110 UCC/Ie/JOBaHMIO (PM3NUYEeCKUX SIB/IEHUM 1 TPOLIeCCOB C
VICTI0/Ib30BaHUEM TPSIMbIX U KOCBEHHBIX M3MepeHHH, MpU 3ToM (OpMyIUpOBaTh
nipobsiemMy/3aziauy v TUIoTe3y yueOHOTO IKCIiepruMeHTa, COOMpaTh yCTaHOBKY U3
TIpe/lJI0’KeHHOT0 000pY/I0BaHusl, IPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYILL|eCTBJISITh NPSIMble ¥ KOCBEHHbIe M3MepeHHs1 (PM3UYeCKHUX BeJIMUUH, IIPU 3TOM
BbIOMpATh ONTUMAaJIbHBIN CIIOCOO M3MepeHHs U UCTOIb30BaTh U3BECTHBIE METO/bI OLIeHKH
MOTPeLIHOCTeN U3MepeHul;

WCCJIe/I0BaTh 3aBUCKMOCTH MeXXy (PM3MUeCKUMH BeJIMUMHAMU C UCII0/Ib30BaHUEM
NPSIMBbIX U3MepPeHU, TIPY 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (PMKCHUPOBAaTh pe3y/IbTaThl
TMOJTyYeHHOM 3aBUCHMOCTH (PU3UUeCKUX BelTMUMH B BUZle TabauLl U rpaduKoB, /ienaTh BbIBOAbI
TI0 pe3yJ/ibTaTaM UCC/e[lOBaHusI;

cobsrofaTh TipaBr/Ia 6e30racHoOro Tpy/ja Mpy MpoBeieHnH UCC/eJOBaHK B paMKax
yueBHOro 3KCIiepuMeHTa, yueOHO-1CC/Iel0BaTeIbCKON U IMTPOEKTHOM /lesiTe/TbHOCTH C
VICTI0/Ib30BaHMEM M3MepUTE/IbHBIX YCTPOUCTB 1 1abopaTOpHOTr0 000py/j0BaHUS;

pellaTh pacyéTHBIe 3a/jauul C SIBHO 3a/|JaHHOM (PU3NUeCKO MO/IeJIbI0, UCTI0/Ib3YS
¢r3ruecKre 3aKOHBI ¥ TIPUHLIUIIBI, HA OCHOBE aHa/k3a yCJ/IOBHUS 3a/jaui BEIOMPATh (Pr3NUeCcKyto
MO/Ie/Tb, BBIZEISTh GU3MUeCcKre BeJTMUMHbI U (OPMYJIbl, HEOOXOJUMBbIe /1/Isl e€ pellieHus],
TIPOBO/IUTH PACU€ThI U OLIeHMBaTh PealbHOCTh M0JIyUeHHOr0 3HaueHus (pPU3nueckoil BeJTMYMHbI;

pellaTh KaueCTBeHHbIE 33/laui: BBICTPAaUBaTh JIOTUYECKU HEIIPOTUBOPEUHBYIO LIETIOUKY
paccy>k/ileHul C ONTOPOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NYeCcKHe SIB/IeHHS;

VICTI0/1b30BaTh NPU PellleHNH yueOHbIX 33/lau COBpeMeHHbIe MH(OpMalOHHbIe
TeXHOJIOTHU [IJ1s1 TIOMCKA, CTPYKTYPHUPOBaHKs1, UHTepIpeTalyy 1 NpeZcTaB/ieHus yueOHO 1
Hay4HO-MONY/ISIPHOM MH(OPMaL1K, NT0JyUYeHHON U3 pa3/InYHbIX UCTOUHUKOB, KpUTUUECKH
aHa/IM3UPOBAaTh N0IyYaeMyro UH(OpMaLHLIo;

TIPUBOJUTE TIPUMEPHI BK/Ia/la POCCUICKUX M 3aPYOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKu, 00bsICHEeHHe MPOLIeCCOB OKPYIKAIOIIero MUPa, B pa3BUTHE TeXHUKHU U TEXHOJIOTH;

VICTI0JIb30BaTh TEOPeTUUeCKHe 3HaHWS 110 (PU3MKe B TIOBCEJHEBHOM KWU3HU /IS
obecrieueHust 6e30MaCHOCTH TIpY 0OpallieHru C TpUbopaMu U TEXHUUECKUMU yCTPONUCTBaMU, /ISt
COXpaHeHMsI 37J0pPOBbsI U COOMIO/IeHNsI HOPM 9KOJIOTMUEeCKOro I0BeJieHHs B OKpYsKatolliel cpefie;

paboTatk B rpyIire C BHIIOTHEHUEM pa3/uyHbIX COLMAIbHBIX POJIel, IJIaHWPOBaTh paboTy
TPYIITbI, PAL{MOHAIBEHO pacIipe/iesisiTb 00513aHHOCTH Y TIJIAHWPOBATh JIeSITe/TbHOCT B



HeCTaHZAPTHBIX CUTYalUsX, aZleKBaTHO OI[eHUBATh BKJ/IA/| KaKJJOT0 U3 YUaCTHUKOB I'PYTIIHI B
pelieHre pacCMaTpHUBaeMoi IPoOJIeMBbl.

K koHI1y 00yuenus B 11 K/1acce npejMeTHbIe pe3y/IbTaThl HA 0@30BOM YPOBHE [JO/KHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh Y 00YUarOIUXCST YMEHUI:

JIeMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (GU3UKK B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHUHbI MUPa, B Pa3BUTHUH COBPEMEHHOUW TeXHUKU U TEXHOJIOTUM, B IPAaKTUUYeCKOM
JlesITeTbHOCTH JIFO/Iel, 11eJIOCTHOCTb U eIMHCTBO (h131ueCcKor KapTUHbI MHUPa;

YUUTBHIBaTh TPAHULIbI IPUMEHEeHUsT U3yUeHHbIX (U3UUeCKUX MOoJesieii: TOUeuHbIi
3JIEKTPUYECKUN 3apsifl, Iyu CBeTa, TOUeUYHbIM NCTOYHUK CBETa, si/iepHasi MO/ie/Tb aTOMa,
HYKJ/IOHHAs1 MO/leJIb aTOMHOTO s/ipa TIpY peLleHrny (pU3NuecKux 3ajau;

pacrno3HaBaTh (u3nUecKye siBjieHus (MTPOLeCChl) U OOBSICHATE UX Ha OCHOBE 3aKOHOB
3/IeKTPOAMHAMUKY U KBAHTOBOW (PU3UKU: 3/1eKTpHUUecKasi IPOBOJUMOCTb, TEIJIOBOe, CBeTOBOE,
XUMUYEeCKoe, MarHUTHOe JeHiCTBUSI TOKa, B3aUMO/IeHiCTBYe MarHUTOB, 3/IEKTPOMarHUTHast
WH/IYKLUs, IeMCTBHe MarHUTHOTO TI0JIs1 Ha TIPOBOJHUK C TOKOM M JBVDKYILANCS 3apsif,
3JIeKTPOMarHuTHbIe Kosie0aHUsI U BOJTHBI, TIPSIMOJTMHEIHOEe pacTipoCTpaHeHHe CBeTa, OTPaykeHHe,
nipesioMsieHue, UHTepdepeHIys, AudpaKiys U TO/spr3alis CBeTa, JUCTIePCHS CBeTa,
dotoanektpuyeckuii 3pdexT (hoToadhdekT), cBeTOBOE AaB/IeHNe, BOSHUKHOBEHUe TMHeNuaToro
CrieKTpa aToMa BO/|0pO/ja, eCTeCTBeHHasi U MCKYCCTBEHHasl Pa/jJM0aKTUBHOCTh;

OTHMChIBaTh U3yUYeHHbIe CBOWCTBA BelljeCTBa (3/1eKTpUUecKre, MarHUTHbIE, ONITHUeCKUe,
3/IeKTPUYECKYIO TTPOBOJUMOCTh Pa3/IMUHbIX CPeJ]) U 3/IeKTPOMarHUTHBIE siBJIeHHsI (TTPOL{eCChI),
UCToMb3ysl U3nUecKre BeJIMUUHBI: S7IeKTPUUeCKUi 3apsifi, ChJla TOKa, 37IeKTpHUUecKoe
HarpsbKeHHe, 37IeKTpPUUecKoe COTIPOTHBIIEHHE, PA3HOCTh MOTEHIUAJIOB, 3/1eKTPO/ABIKYIIast CHIa,
paboTa ToKa, UHAYKLIYS MarHUTHOTO TT0JIs1, CUjla AMriepa, cuia JIopeHija, UHAYKTUBHOCTh
KaTYIIKH, SHEPTHsI 37IEKTPUUECKOT0 ¥ MAarHUTHOTO T0JIeH, TIePHUO/] ¥ YacToTa KosiebaHui B
KosiebaTesTbHOM KOHTYPe, 3apsi/i ¥ CHJ/Ia TOKA B TIPOIiecce rapMOHUUYECKUX 3/IEKTPOMAarHUTHBIX
KosiebaHMi, POKyCHOe pacCTOsTHHE U OTITUUeCKasi CUJla JIMH3bI, TIPY OMMCAHUY TIPAaBUIBHO
TPaKTOBaTh (PU3NUECKUI CMBIC/T UCIOIb3YeMbIX BeJMUWH, MX 0003HAUEHHUS U eITUHULIBI,
yKa3bIBaTb (GOPMY/IbI, CBSI3bIBaIOLIIME JaHHYIO (PHM3UUYECKYIO BeJTMUYMHY C APYTUMH BeJTMUMHAMU;

OTMChIBAaTh U3yUYeHHbIe KBAHTOBLIE sSIBJIEHUS U TIPOLIeCChI, UCII0/b3YsT (PU3nuecKue
BeJTMYMHBI: CKOPOCTh 37IeKTPOMAarHUTHBIX BOJIH, [I/TMHA BOJTHBI M YaCTOTA CBETA, SHEPTHUs U
uMMnybC (HOTOHA, TIePUO/], TIOTypacTia/ia, SHEPTHsl CBSA3U aTOMHBIX siJiep, TIPH OMTUCAHUHN
TIPaBU/IbHO TPAKTOBaTh (PM3UUECKUI CMBIC/T UCIT0/Ib3yeMbIX BeJIMUMH, UX 0003HaUeHUs U
e/IMHUIIBI, YKa3bIBaTh (hOPMY/JIbI, CBSI3bIBAIOIIHE AAHHYIO (PU3NUECKYIO BeJTMUHHY C JPYTUMH
Be/IMUMHAMU, BBIUMC/IATh 3HaUeHue PU3nuyeckoil BeJTMUMHbI;

aHaIM3UPOBaTh (hr3rUYecKUe TIPOLIeCChl U SIBIeHUS], UCIO/b3Ys (Pri3rueckure 3aKOHbI U
NIPUHLUIBL: 3aKOH OMa, 3aKOHbI TI0C/Ie[J0BaTeIbHOTO 1 Tlapasijie/IbHOrO COeIMHeHUsT
TIPOBO/THUKOB, 3aKOH [I)Koy/si—JIeHL]a, 3aKOH 3/IEKTPOMarHUTHOW WHAYKLWH, 3aKOH
TIPSIMOJIMHEMHOTO pacrpoCTPaHeHUsI CBeTa, 3aKOHbI OTPayKeHUsI CBeTa, 3aKOHbI TIPeIOMJIeHUST
CBeTa, ypaBHeHHe DWHIITeNHa A1 poTo3ddeKTa, 3aKOH COXpaHEHUsI SHEPryH, 3aKOH
COXpaHeHHUsI UMITYJ/IbCa, 3aKOH COXPaHeHUsI YJIeKTPUUECKOT0 3apsi/ia, 3aKOH COXpaHeHHsT
MacCOBOT0 YKCJ/Ia, TIOCTY/IaThl Bopa, 3aKOH paIMOaKTUBHOTO pacriaZia, Py 3TOM pa3ndaTth
CJIOBECHYI0 (JOPMYJ/IMPOBKY 3aKOHa, ero MaTeMaTH4ecKoe BbIpakeHre U yC/I0BUS (TPaHHULIbI,
00/1aCTH) IPUMEHHUMOCTHY;

oTipejieJisATh HarlpaB/ieHUe BeKTOpa UHYKLIMKA MarHUTHOTO 1107151 IPOBOJHUKA C TOKOM,
cubl AMIiiepa v cuibl JIopeHLa;

CTPOUTH U OTUCKIBATh M300pakeHNe, CO3/jlaBaeMoe TJIOCKHUM 3epKajioM, TOHKOW JTUH301;

BBITOJTHSTE SKCIIEPUMEHTHI 110 UCC/Ie/JOBaHMI0 (PM3UUeCKUX SIBJIEHUM U TIPOLIECCOB C
WCT0JIb30BaHKeM MPSIMbIX Y KOCBEHHBIX U3MePeHUM: TIPU 3TOM (pOpMyIMpOBaTh



npobJsieMy/3aziauy ¥ TUToTe3y yueOHOT0 3KCIIepUMeHTa, COOMpaTh YCTaHOBKY U3
TIPe/IJIOKEHHOTO 000PY/I0BaHUSI, TPOBO/IUTE OMBIT ¥ (HOPMYJTUPOBATh BLIBO/Ib;

OCYIIIeCTBJISITh MIPSIMbIe ¥ KOCBEHHBIe W3MepeHus: GU3NUecKruX BeJTMUUH, TIPU TOM
BbIOMpAaTh ONTUMa/IbHBIN C11I0COO M3MepeHus U UCTO/Ib30BaTh U3BECTHbIE METO/Ibl OLeHKU
MOTPeIIHOCTel U3MepeHu;

WCCIIeIoBaTh 3aBUCHMOCTH (PM3HUUeCKUX BeJTMUMH C UCII0/Ib30BaHUEM TPSIMbIX U3MepeHH:
TIPY 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3y/IbTaThl IMOJTyueHHON 3aBUCUMOCTU
(bu3nMUeCKUX BeJTMUWH B BU/Ie TaO/UI] U TpadUKOB, ZiesiaTh BHIBO/BI TI0 Pe3y/IbTaTaM
WCCIIeIOBaHMS;

cobsroz1aTh TpaBMsia 6e301acHOro Tpy/ja MU NPOBeJeHNUH UCC/IeJOBaHUM B paMKax
yueOHOT0 IKCIIepUMeHTa, Y4eOHO-HCCIIe/[0BaTe/TbCKON U TIPOEKTHOM JIeSITelTbHOCTH C
WCII0/Tb30BaHUEM U3MEPUTE/IbHBIX YCTPOUCTB 1 JIabopaTOpHOT0 000pY/10BaHMUS;

pelliaTh pacuéTHbIe 3a/lauu C SIBHO 3a/laHHOM (DU3MUEeCKOi MO/Ie/bI0, UCTIOMb3Ys
¢du3nueckrie 3aKOHbI U TIPUHLIUIIBI, HA OCHOBE aHa/Ik3a YC/IOBUS 3a/laui BEIOMpPATh (PU3HUUeCKYHO
MO/IeJIb, BBIZIEJISITE (Pr3nuecKre BeJTMUMHbBI U (POPMYJIbl, HeOOXO[UMbIe [I7Isl €€ pelleHus],
TIPOBO/TUTh PACUETHI U OLIEHWBATh PeabHOCTh IMTOJTyUeHHOT0 3HaueHus1 (PU3nuecKoi BeTMUMHbI;

pelliaTh KaueCTBEHHbBIE 3a/IaUM: BLICTPAUBATh JIOTUYECKU HETIPOTHBOPEUUBYIO IIETIOUKY
paccy»x/ieHul ¢ OropoM Ha M3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBIeHusI;

WCII0/Tb30BAaTh MPU PeIIeHNH yueOHbBIX 3a/lay COBpeMeHHbIe MH(OpMaIMOHHbIe
TeXHOJIOTHH [I/Isl TIOUCKA, CTPYKTYPHUPOBaHHMsI, UHTEPIPETALIMU U TTPeCTaB/IeHUsT yueOHOU 1
HayUYHO-TIONY/IIPHON MH(OPMAaI|H, TT0JTyYeHHOW U3 Pa3/IMUHbIX HCTOUHUKOB, KDUTUUECKH
aHaIM3UPOBATh T0yYaeMyro UH(OpPMaIHIo;

0OBSICHATH MPUHLIUTIBI ZIEMUCTBUS MAllI|H, TTPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB, pa3iuuaTh
yCJIOBUSI UX O€30T1aCHOT0 MCIT0/Ib30BaHMSI B TIOBCEJHEBHOM JKU3HMY;

TIPUBO/IUTH MIPUMEPHI BK/Ia/la POCCUHCKUX U 3apy0eXXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE TTPOLIeCCOB OKPY)KAIOIIero MUPa, B Pa3BUTHE TeXHUKHU 1 TEXHOJIOTHH;

WCTIO0/Tb30BaTh TeOpeTHUeCKre 3HaHuWs 10 (u3MKe B MOBCeHEeBHOW XXKU3HU /151
obecrieueHust 6€30MacHOCTY TPU 00OpaIleH|H ¢ TPUOOPaMU Y TEXHUYECKUMU YCTPOUCTBAMHU, /151
COXpaHeHHs1 3[J0POBbsI U COOJTIOZIeHHsI HOPM 9KO0JIOTMUeCKOT0 TOBe/leHUs B OKPY»Karoliel cpefie;

paboTaTh B IpyTIIe C BBITIOJTHEHHWEM pa3/IMYHbIX COLIMAbHBIX POJIeH, TIJIaHupOBaTh paboTy
TPYIIIBI, PAl{MOHATBHO pacrpe/iesiTb 0053aHHOCTH U TUIAaHUPOBATh JeSITe/TbHOCTh B
HeCTaHZAPTHBIX CUTYalUsX, aZleKBaTHO OI[eHUBAaTh BK/IA/| KaKJOT0 U3 YUaCTHUKOB I'PYTIIIHI B
pellieHre pacCMaTPUBaeMOMU MPOOJIEMBI.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosimuecTBo uacoB O/1eKTpoHHbIE
HaunmMeHoBaHMe pa3/jie/ioB U TeM (yudpoBbIe)
Ne n/m KontponbHble | TIpakTHueckue
NMpOrpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI pecypesI
Pa3pen 1. PUU3UKA 1 METOJbI HAYYHOI'O ITIO3HAHUSA
bubmioTeka LIOK
1.1 du3rKa U METO/bl HAYUHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Wroro nio pasgeny 2
Pazpen 2. MEXAHHUKA
bubmoreka LIOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41bf7
2
bubmmoreka LIOK
2.2 [Junamuka 7 https://m.edsoo.ru/7f41bf7
2
bubmioTeka LIOK
2.3 3aKOHbI COXpaHEeHUs B MeXaHUKe 6 1 1 https://m.edsoo.ru/7f41bf7
2
Wtoro no pa3zpeny 18
Pazpen 3. MOJIEKYJISIPHAA ®U3NKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOUN 9 1 bubmoreka [IOK
TeOpuun https://m.edsoo.ru/7f41bf7



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

2

bubmuoreka IIOK

3.2 OCHOBBI TEPMOAVUHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
ArperaTHble COCTOSTHHSI BeIllecTBa Bubmorexa LIOK
3.3 P B ) 5 https://m.edsoo.ru/7f41bf7
da30Bble nepexo/ibl )
Wtoro no paspeny 24
Pazpgen 4. 3JIEKTPOANUHAMUKA
bubmioreka LIOK
4.1 OneKTpocTaThKa 10 https://m.edsoo.ru/7f41bf7
2
[TOCTOSIHHBIH 3/1IEKTPUUECKUH TOK. TOKH B Bubmorexa LIOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Pa3IMUHBIX Cpefiax 5
Wtoro no pasgeny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 K/ITACC

KosimuecTBo uyacoB O/1eKTpOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne /i KoHTpo/1bHBI IIpakTHyeckue
MPOrpaMMbI Bcero oOpa3oBare/ibHbIE
e padoTbI pPadoThI
pecypchbl
Pa3pen 1. JJIEKTPOJUHAMUKA
MarHuTHoe 11oJie. DJIeKTPOMarHUTHast Bubmorexa LIOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c97
VUHAYKLUS .
Wtoro no pa3peny 11
Pa3pen 2. KOJIEBAHUS 1 BOJ/THBI
MexaHWUeCKHe U 3/IeKTPOMarHUTHbIE Bubmorexa LIOK
2.1 P 9 1 https://m.edsoo.ru/741c97
KojiebaHust .
MexaHWUeCKHe U 3/IeKTPOMarHUTHbIE Bubmorexa LIOK
2.2 P 5 1 https://m.eds00.ru/741c97
BOJIHBI
C
bubmioTeka LIOK
2.3 OnTHrka 10 3 https://m.edsoo.ru/7f41c97
Cc
Wroro nio pasgeny 24

Pasaen 3. OCHOBBI CITEITUA/TBHOM TEOPUY OTHOCUTE/IbHOCTHU

3.1

OcCHOBBI crieljaabHOM Teopuun
OTHOCHTE/IbHOCTH

bubmmoreka IIOK
https://m.edsoo.ru/7f41c97
C



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Wroro nio pasgeny

Pazpen 4. KBAHTOBASA ®PU3NKA

bubmmoreka IIOK

4.1 O/1eMeHThbl KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97
C
bubmmoreka LIOK

4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f41c97
C
bubmoreka 1IOK

4.3 AToMHOe spo 5 https://m.edsoo.ru/7f41c97
Cc

Nroro nio pasgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPOPU3UKH

bubmmoreka IIOK
5.1 DneMeHTbl aCTPOHOMUM U acTPOMU3UKU 7 https://m.edsoo.ru/7f41c97
C
Wtoro no paspeny 7
Pazpgen 6. OBOBINIAOIIEE ITOBTOPEHUE
bubmioTeka [IOK
6.1 Ob6ob011atoliee MOBTOPeHKE 4 https://m.edsoo.ru/7f41c97
Cc
WUtoro 1o pasgeny 4
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
N KosmmuecTBo yacos Nara J/1IeKTpOHHBIE HU(PPOBbIE
- Tema YpPoOKa KOHTpO JIbBHBI HpaKTqucxue 06pa3OBaTEJIbeIe
n/n Bcero U3y4YeHUs
e padoThbI padoThI pecypchbl
dusrKa — HayKa 0 pHpo/Je.
1 Hayunsie METZAI:I HO?[;)H;)HI/'IHH 1 05.09.202 Bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KarolLlero mupa 3
Ponb 1 MecTo yr3vKu B

9 q)opMI/IpUOBaHI/II/I COBpEMEHHOU 1 07.09.202 bubnuoreka LIOK
Hay4yHOU Kap"iI/IHbI MUpa, B ) 3 https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOH JeaTe/TbHOCTH JTI0/ler
MexaHUuecKoe JBIKeHHe.

3 OTHOCUTENIBHOCTL MeXaHUUYeCKOIo 1 bubmoteka LIOK
JBwKkenusi. [TepemelrieHue, https://m.edsoo.ru/ff0c3508
CKOpOCTh, YCKOpeHUe

4 PaBHOMepHOe NpsIMO/IMHEeHOoe 1 bubmoreka LIOK
JIBIDKEHUe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpsIMOJIMHeHHOe 1 bubmoreka [IOK
JIBIKEeHHe https://m.edsoo.ru/ff0c372e

5 CBobo/iHOe TIaZieHre. Y CKOpeHre 1 bubmoTeka [IOK
CBOOO/IHOTO TIaJIeHUSs https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKEHUE.

7 ,Z[EI/I)KEHI/IE MaTepiaanoi/’I TOUKHU T10 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

8 [IpyHLMIT OTHOCUTETLHOCTH 1 bubnuoreka IIOK

Tanunesi. IHepLiaibHble CUCTE@MBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

otcueta. [TepBbIit 3akoH HbtoTOHA

Macca Tena. Cuna. [IpuHuun

9 Cyneprio3uLuu cui. Bropoii 3akoH Bubmmorexa LOK
N https://m.edsoo.ru/ff0c3be8
HetoToHa /151 MaTepyanbHOM TOUKH

10 Tpetwuii 3akoH HprOTOHA [1j71s1 bubmoreka IIOK
MaTepHa/bHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMHUpHOro taroreHus. Cuia

11 TSDKEeCTH. He[I))BaH KOCMHYeCKast Bubnworexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

1 Cwua ynpyroctu. 3akoH I'yka. Bec bubmoTeka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia Tpenusi. KoagduimeHt

13 TpeHus. Crsa CONPOTUBJIEHUS TIPU bubmoreka LJOK
JIBU)KEHUU Tejla B XKUAKOCTU UIH https://m.edsoo.ru/ff0c3f76
rase
[MocTynarenbHOe U BpaljaTebHOe

14 JIBIKeHWe abCOJTIOTHO TBEPZAOTO bubmorteka LJOK
Tesila. MoMeHT cusibl. [1y1euo cusbl. https://m.edsoo.ru/ff0c41a6
YcoBusi paBHOBecHsl TBEPZOrO Tesa
Vimnyibc MaTepuaibHON TOUKH,

15 CUCTeMbI MaTepUaIbHbIX TOYEK. Bbubmoteka LIOK
Vimnynbe cusibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
UMMy/bca. PeakTUBHOe [IBU)KeHHe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 Kunertnueckast sHeprus bubmioreka LIOK
MaTtepuanbHON Touku. Teopema 06 https://m.edsoo.ru/ff0c4502
M3MeHeHUH KWHeTHUYeCKOW SHepruu

17 [ToTeH1anbHas SHEPrus. bubmoreka LIOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

[MoTeH1ManbHast SHEPTUs yIpyro
JebopMHUPOBaHHOU MPY>KUHBI.
[MoTeH1ManbHast SHEPTUs TeJia
BOJIM31 TIOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

18

[ToTeH1anbHBIE U
HeroTeHI[MabHble CU/ibl. CBS3b
paboThl HEMIOTEHI[UATbHBIX CUJT C
V3MeHeHreM MeXaHU4YeCKou
SHEepPruM CUCTEMBI Tesl. 3aKOH
COXpaHEeHHsl MeXaHUUeCKOM SHepruu

bubmoreka LJOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHast paboTa
«MccnepoBanue CBs3U pPabOThI CHITBI
C U3MEHEeHUEM MeXaHHUUeCKOU
SHEPryu Tejla Ha MpUMepe
PaCTsDKEHUsT Pe3UHOBOTO JKI'yTax»

20

KoHntposibHast paboTa 1o Teme
«Kunemaruka. /JvHaMuka. 3akOHbI
COXPaHEeHHsI B MeXaHUKe»

bubmioreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE 0JIOKEeHUS
MOJIEKY/IIPHO-KHHETUYEeCKOU
Teopuu. BpoyHOBCKOe IBI>KeHUe.

Ouddysus

bubmoreka LIOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep JBUKeHUS U
B3aWMO/IeNCTBUS YaCTHI] BellleCTBa.
Mogenu cTpoeHus rasos,
JKUJKOCTeN Y TBEPABIX TeJl

23

Macca monekys. Komuectso
BeliectBa. [loctosgsHHasa ABorazspo



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a

TeruioBoe paBHOBecCHE.

24 TewmriepaTypa u eé usaMepeHue.
[ITkana temmneparyp Llenbcus

75 Npeanbhbiii ra3 B MKT. OcHoBHOe bubnuoreka IIOK
ypaBHeHre MKT https://m.edsoo.ru/ffOc4fde
AbGcosnoTHasi Temriepatypa Kak Mepa
Cpe/iHell KWHeTUYeCKOW SHeprum bubnmoreka IIOK

26
JIBIDKEHUST MOJIeKy/1. Y paBHeHHe https://m.edsoo.ru/ff0c511e
MengeneeBa-KnarnelipoHa

27 3akoH [JanbToHa. ['a30Bbie 3aKOHBI
JlabopaTopHasi paboTa

)8 «MccnenoBanre 3aBUCMMOCTH
MeX/ly apaMeTpaMy COCTOSTHUS
pa3pe’KeHHOro rasa»

79 N3omnpouiecce! B vjeanbHOM rase u bubmoreka IIOK
ux rpaduueckoe rpe/cTaB/ieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3Heprus
TePMOANHAMUUECKON CUCTeMBI U

30 CI0CO0BI € U3MEeHEeHHUS. bubmmoreka [IOK
KosmmuecTBo TerioTs! ¥ paboTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHss 3Heprus
0/THOAaTOMHOT'0 H/iea/IbHOTO Ta3a

bubnmoreka LJOK

31 Buppt Tenonepesatn https://m.edsoo.ru/ff0c5c36
Y nenbHasi TEMI0EMKOCTD Bell|eCTBa.

19 KonuuecTtBo TerioTel npu bubmoreka LJOK

Teruionepegave. AzrabaTHBIN
Tpo1iecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

[TepBbIit 3aKOH TePMOAMHAMUKH U

bubmoreka LJOK

33
ero NprUMeHeHue K U301poLeccam https://m.edsoo.ru/ff0c5efc
Heob6
o | e oecon
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TepPMOIUHAMUKHU
35 [Mpunuun gevicteus u KIT/Q bubmoreka IIOK
TEeTJIOBOM MallIiHBI https://m.edsoo.ru/ff0c600a
36 Dukn Kapxo u ero KII/I
37 OKooruyeckyre rmpob/eMsl
TeI/I03HEePreTUKHU
0606 7
38 M(())JI?:(J)ITH:aZI(f:;HKa OcHOBBI Bubmorexa LOK
« .
YAp https://m.edsoo.ru/ff0c6938
TepPMOAVUHAMUKI»
K 0
| e
« .
Y/Ap https://m.edsoo.ru/ff0c6a50
TepPMOJAVHAMUKI»
40 ITapoobpa3oBaHue ¥ KOHJeHCALUS. bubmoreka LJOK
Wcmnapenue u KureHue https://m.edsoo.ru/ff0c63b6
A6
| i
AyXa. B https://m.edsoo.ru/ff0c64d8
rnap
TBépnoe Tesno. Kpucramiueckue u
A
2| coohus sprerason Hongci Brnorera LIOK
P A https://m.edsoo.ru/ff0c65f0
KpucTtasibl. CoBpeMeHHbIe
Marepuasbl
43 [1naBeHye ¥ KpUcCTa//IA3aLUA. bubmoreka LIOK

Y,ELEJILHEIH TerjoTa I1/1aB/IeHusd.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c5efc

Cyb6iumariust

44 YpaBHeHMe TerioBOro bajsaHca Bubmmorexa [IOK
P https://m.edsoo.ru/ff0c6820
C) .0 7
o | e S
apsp. J1Ba BUAA SEKTp https://m.edsoo.ru/ff0c6bcc
3apsi/ioB
II
6 | nonynposomsmn daxon BuGmorera LIOK
yHpoBOA ) https://m.edsoo.ru/ff0c6bcc
COXPaHEeHHMs 3/IeKTPHUUECKOro 3apsijia
B 7 .3
47 | Kynowm, Toueussi snexmpuseci BuGnworexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsj
HanpspkEHHOCTD 3/1IEKTPUUYECKOTO
48 niosig. [TpyHLUN cyneprio3uuumn bubmoreka LJOK
9JIEKTPUUECKHX TToJ1eH. JTUHUN https://m.edsoo.ru/ff0c6df2
HaTpsKEHHOCTH
Pab
I
) Hua. https://m.edsoo.ru/ff0c6£00
MTOTEHLIAA/IOB
I1
50 | onexrpocramuecrow none, BuGaworexa LIOK
p ) https://m.edsoo.ru/ff0c7018
TnanekTpruyecKast IpOHUIIAEMOCTh
bubmoreka IIOK
51 JJIEKTPOEMKOCTE. KOHIeHcaTo
/IEKTPOEMKOCTL HAeHcaTop https://m.edsoo.ru/ff0c7126
3 N
I o T
A pa. p https://m.edsoo.ru/ff0c72c0
3apsDKeHHOT0 KOH/ZIeHCaTopa
53 JlaboparopHast paboTta "Vi3mepeHue



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3/1IeKTPOEMKOCTU KOHieHcaTopa"

54

[TpuHLMN JeiCTBUS U TPUMeHeHue
KOH/IeHCAaTOPOB, KOMTUPOBA/IbHOT'O
arrapara, CTpyHHOro rpuHTepa.
OneKTpocTaThyeckas 3alura.
3asemsieHue 371eKTponprubopoB

55

ONeKTPUUYeCKU TOK, YCJIOBUS €ro
cyliecTtBoBaHUsl. [10CTOSIHHBIN TOK.
Cwuia Toka. HamnpsokeHue.
Conporurienue. 3akoH Oma zj1st
ydacTKa Lernu

56

[TocnenoBarenbHOe, TapaiesibHOE,
CMellaHHOe COeJJUHeHre
TIPOBOAHUKOB. JlabopaTopHast
pabota «/3yueHre CMeIIaHHOTO
CoeZIMHeHUsI pe3UCTOPOB»

0.5

bubmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa ¥ MOIITHOCTh
3/IEKTPAYECKOr0 TOKa. 3aKOH
[xoyns-Jlenua

bubnmorteka LJOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma f1y1s1 MOJIHOU
(3aMKHYTOM) 3/1IeKTPUUECKOH LIerH.
KopoTtkoe 3aMbIKaHue.
JlaboparopHnas paborta «/3mepenue
3/ C ucTtoyHuKa ToKa v ero
BHYTPEHHET0 COIPOTHBJIEHUS»

0.5

bubnmorteka LJOK
https://m.edsoo.ru/ff0c7ae0

59

O/1eKTpOHHasi IPOBOUMOCTh
TBEP/bIX METa/I/IOB. 3aBUCUMOCTb
COIPOTUBJIEHUS] META/I/IOB OT
Temrneparypbl. CBepXIIpoOBOJUMOCTb



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

ONeKTpUuecKuii TOK B BaKyyMe.

60 .
CBolicTBa 3/1eKTPOHHBIX ITyUKOB
[ToynpoBOAHUKH, MX COOCTBEHHAast
Y TIpUMecCHasi IIPOBOJMMOCTb. Bbubmoteka LIOK

61 .
CaolicTBa p—n-Tiepexoja. https://m.edsoo.ru/ff0c84ae
[TosyTipoBOTHUKOBBIE TIPUOOPEI
OneKTpUYeCcKul TOK B pacTBopax 1
pacruiaBax 3J/IeKTPOJIUTOB. bubmuoreka IIOK

62
ONeKTpo/IUTAYeCKas JUCCOLAaLUs. https://m.edsoo.ru/ff0c82ba
O/eKTpoJIv3
O/NeKTpUYeCcKu! TOK B rasax.

63 CamocTosiTennbHbIN 1 bubmioreka LIOK
HEeCaMOCTOSITe/TbHbIN pa3psifl. https://m.edsoo.ru/ff0c84ae
Mounnus. I1nasma
OnekTpuuecKue MpruOOpsI U

64 YCTPOMCTBA U UX MPAaKTUYeCKoe bubmoreka IIOK
npuMeHeHue. I1paBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
6e3omacHoCcTH

65 O6o01aro1uit ypoK bubnmoreka LJOK
«DJIeKTPOJUHAMUKa» https://m.edsoo.ru/ff0c88be
KonTponbHasi paboTa 1o Teme
«DnekTpocTaTuka. IlocTosiHHBIN
3/1eKTpUUecKuil ToK. Toku B

66 pa3JII/IE)IHbIX cpemax» Bubmorexa LIOK

. https://m.edsoo.ru/ff0c8a8a

/Bcepoccrnckasi mpoBepoyHas
paboTa Irpu MpoBeieHUH Ha
OyMa)KHOM HOCHUTese

67 Pe3epBHbIi ypok. KoHTponbHast bubmoreka LJOK



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

paboTa 1o Teme

https://m.edsoo.ru/ff0c8c56

"OneKkTpogruHaMHUKa"
68 PesepBHbIii ypok. O6001matommii 1 Bbubmoteka LIOK
ypoK 10 TeMam 10 Kiacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB ITO 68 10

I[TPOI'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 K/ITACC

KoiuuecTBO 4acoB

OneKkTpoHHbIE HU(pPOBbIE

Ne n/m Tema YPOKa KOHTpO JIbHBIE HpaKanec]{ne ﬂaTa 06pa30BaTEJII:HbIe
Bcero HU3yYeHUs
padoThI padoThI pecypchbl

[TocTostHHBIE MarHUTBI U UX

1 B3auMo/ieiicTBHe. MarHuTHoe 1osie. BekTop 1 bubmioreka LIOK
MarHuTHOM UHAYKLUU. JINHUA MarHUTHOMN https://m.edsoo.ru/ff0c9778
WUHAYKLUH
MarHuTHOe 110J1e TIPOBOJHUKA C TOKOM.

2 OmnbIT Dpcrena. B3511)HM02e171CTBI/1e 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe

TIPOBOZIHUKOB C TOKOM

3 JIabopatopHasi pabota «/3yueHne 1 1 bubmoreka IIOK
MarHMTHOT'O TOJIsI KaTyLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBHE MarHUTHOTO TI0JIS1 HAa TIPOBOJHUK

4 ¢ TokoM. Cuna Amnepa. JlaboparopHast 1 1 bubmoreka [IOK
pabora «VccemoBaHue qeicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM»

eMCTBHe MarHUTHOTO TI0JIS1 Ha
5) §BI/I)KYH_WIOCH 3apspKeHHyro vactuly. Cuna 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuset JIopeHiia
DJIeKTpOMaruuTHas MHAYKOusA. [1oTok

6 BeKTOpa MarHUTHOM uHAyKUuu. 31C 1
WH/IYKI[UH. 3aKOH 3/IeKTPOMarHUTHOU
nHAyKuuy Papazes

7 JTaboparopHasi paborta «/ccienoBaHue 1 1 bubnuoreka LIOK
SIBJIEHUST 9JIEKTPOMArHUTHOM UHAYKLIM» https://m.edsoo.ru/ff0cal50

8 NHAYyKTUBHOCTL. ABIeHWe CaMOUHAYKLUH. 1 bubmioreka LIOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

I C caMOMHIYKLIMU. DHEPrysi MarHUTHOTO
T0J1s1 KATYLIKHU C TOKOM. DJIEKTPOMarHUTHOe
nose

https://m.edsoo.ru/ff0ca600

TexHHUuyecKue yCTpONCTBa U UX
NpUMeHeHte: TTOCTOSIHHbIe MarHUTHI,
3/IeKTPOMAarHuThl, 3/1eKTPO/|BUTraTe/b,
YCKOPHUTENN 37IeMeHTapHbIX YaCTHULI,
VH/IYKL[MOHHAs [1eYb

10

O60611aroIIHi ypoK «MarHuTHoe TioJie.
DJIeKTPOMarHUTHast UHAYKIIUS»

bubmuoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonrposnbHast paboTa 1o Teme «MarHuTHoe
roJie. J7IeKTpOMarHUTHask UHAYKLIWS»

bubmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0bo/iHBIE MEXaHUUECKHe KoieOaHws.
['apMoHuueckue KosiebaHus. Y paBHeHHEe
rapMOHUYeCKUX KosiebaHuii. [IpeBpartieHne
HEPTUU

bubmmoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHast paboTa «VcciegoBanue
3aBUCHUMOCTH ITePUO/Ia MaJIbIX KoJiebaHui
rpy3a Ha HUTH OT JIJTMHBI HUTH U MacCChI
rpy3sa»

14

KonebatenbHblii KOHTYP. CBOOOIHBIE
3/IeKTPOMarHUTHbIE KOJie0aHus B
u/leaibHOM Kojie0aTeIbHOM KOHTYpE.
AHasnorusi MeXxay MexaHu4eCKUMH U
3/IEKTPOMarHUTHBIMHU KOJIe0aHUSAMU

bubmioreka LIOK
https://m.edsoo.ru/ff0cb820

15

dopmysia TomcoHa. 3aKOH cOXpaHeHust
SHEpruu B UJiealbHOM KoJiebaTelbHOM
KOHTYype

bubmioreka LIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600

[IpencrapsieHue 0 3aTyXaroIIUX
KosiebaHusIX. BbIHYX/leHHbIe MeXaHUYecKue

bubmioreka LIOK

16 KonebaHusi. Pe3oHaHC. BbIHYKIeHHBIE https://m.edsoo.ru/ff0cbb86
3/IEKTPOMarHUTHbIe KoieOaHust
[TepemenHbIli TOK. CHUHYCOUAA/IBHBIN

17 repeMeHHbIN TOK. MOIIHOCTb TTepeMeHHOT0 bubnuoreka LIOK
TOKa. AMIUTUTYZHOE U JelCTBYIoLI[ee https://m.edsoo.ru/ffOcbd34
3HaueHue CUJIbl TOKa U HarpspKeHUst

18 Tpancdopmarop. [IpousBojcTBO, epesaua
Y rioTpebJieHe 3/1eKTPUUeCcKol SHeprun

) Y CTpOICTBO M MpakTUUecKoe MpUMeHeHre Bubmiorexa LIOK

9 3/IEKTPUYECKOT 0 3BOHKa, EeHepaTopa hittps-//m.edsoo.ru/ff0cc324

repeMeHHOTr0 TOKa, TMHUM 3/IeKTporepesay
JKoioruueckre pUCKu npy MpOU3BO/CTBe

20 3/1eKTpOo3Hepruu. KyssTypa UCrob30BaHus
3/IeKTPO3HEPTHH B TIOBCEITHEBHOM >KU3HU
MexaHuuecKre BOJIHBI, yC/I0BUS

71 pacnpoctpaHenus. [lepuog. CkopocTh bubmoreka LIOK
pacrpocTpaHeHus U JIMHa BOJIHBI. https://m.edsoo.ru/ff0cca54
[ToniepeuHblie U MPO/I0J/IbHBIE BOTHbI

2 3ByK. CKOpPOCTb 3ByKa. ' DOMKOCTH 3BYKa. bubmioreka LIOK
Bricora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc

73 OneKTpoMarHUTHbIE BOJTHBI, UX CBOMCTBA U bubnuoreka LIOK
ckopocTb. [1Ikana 3/1eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0

94 [IpyUHLUMBI paZOCBSI3U U TeeBU/EHNSI.
PasBuTHe cpeJCcTB CBsA3U. Pasnonokariys

9e KontponbHas pabora «Konebanus u Bbubmoteka LIOK

BOJIHBD»

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0ccc0c

[IpsiMosiMHeHOe pacrpocTpaHeHNe CBeTa B

26 OJJHOPOZIHO# cpefie. ToueuHbI UCTOUHUK Bubamorexa LIOK
https://m.edsoo.ru/ff0cd350
ceeta. JIyu cBeta
OTpakeHue cBeTa. 3aKOHbI OTPa’KEeHUsI
27 CBePTa. ITocTpoenue 1/13o6pa>1<ei1/1171 B Bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKaiie
[Ipenomnenue cBeta. [TosiHOe BHyTpeHHee
28 OTIi)a)KeHI/Ie. [IpenenbHbIN yron n};[l){oro Bubmorexa LIOK
https://m.edsoo.ru/ff0cd7£6
BHYTPEHHEeT 0 OTpakeHHsl
59 JlaboparopHnas paborta «/3mepenue bubmoteka LIOK
TOKa3aTesisi IPeJIOMJIEHUsI CTeK/1a» https://m.edsoo.ru/ff0cd67a
JIun3el. [TocTpoeHue u300pa>keHui B JTUH3E.
30 ®opmyia TOHII)<0171 JIMH3BIL. SP’BeJH/IquI/Ie Bubamorexa LIOK
https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JTaboparopHasi pabota «VccienoBaHue
CBOMCTB M300payKeHHUH B JIMH3aX»
HOucniepcust cBeTa. CloxHBIN cocTaB 6eoro
32 cBeta. LIBet. JTabopaTopHasi pabora
«HabmozeHue fucriepcuu cBeTa»
13 Wutepdepeniys ceeta. JAudpaxius ceta. Bubmoteka LIOK
JudpakiimoHHas peiéTka https://m.edsoo.ru/ffOced22
4 ITorepeyHOCTH CBETOBBIX BOJIH. bubmoteka LIOK
[Tonspusarus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckuie TPUOOPHI ¥ YCTPOWCTBA U
yCJI0BUSI X 0€301acHOTO MPUMEHEeHUsT
I'paHULIBI TPUMEHUMOCTH Knaccnqecu}(on Bu6miorexa LOK
36 MexaHUKU. [TocTyathl crieliaibHOM

T€OpHKU OTHOCUTE/IbHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

OTHOCHUTE/NBHOCTD OQHOBPEMEHHOCTH.

bubmioreka LIOK

37 3ame/iyieHe BpeMeHU U COKpalljeHue [IJIMHbI https://m.edsoo.ru/ff0cfa42
OHeprusi ¥ UMITyJIbC PeITUBUCTCKON
38 ‘—IaCTI:/ILlBI. CBﬂ3byMac£bl C SHeprueu u Bubworexa LIOK
https://m.edsoo.ru/ffOcfc68
WMITY/IbCOM. DHEePrusi MTOKOS
39 KonrposbHast paboTa «OnTrka. OCHOBBI Bbubmoteka LIOK
crieLiasbHOM TeOPUU OTHOCUTETbHOCTH» https://m.edsoo.ru/ff0cf6£0
40 ®otoHbl. ®opmyiia [1n1aHka. DHeprus u bubmuoreka LIOK
uMnybC GOoToHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITHE U UCCieoBaHre (HoTodddeKTa. bubmioreka LIOK
Omnpitel A. I'. CTosieToBa https://m.edsoo.ru/ffOcffc4
3akoHb! QoTo3(PdeKTa. YpaBHEHHUE
42 BﬁHMTegHa ,Z[J'qu){q)q)OTOB(b(;@)eKTa. «KpacHas Bubamorexa LIOK
https://m.edsoo.ru/ff0d015e
rpaHuiia» poroaddekTa
43 Haenenue ceeta. Onwitel I1. H. JlebeneBa. bubnuoreka LIOK
XuMuyeckoe ZieliCTBUe CBeTa https://m.edsoo.ru/ff0d04a6
TexHUUecKre yCTpOWCTBa U MPaKTUYeCcKoe
44 npuMeHeHue: GOTO3/1eMeHT, (POTOJATUHK,
conHeuHasi OaTapesi, CBeTOAUO/
PelieHue 3a7au 1o TeMe «3J/1eMEHTHI Bubmorexa LIOK
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOU OTTHUKW» 5
Mogens aroma ToMmcoHa. OnbIThI
46 Peagp(bop,qa T10 paCcCessHUIO o-YaCTUL]. Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InaHetapHas Mozesib aToma
47 IToctynaTel bopa Bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e

W3nyuenue u riorsoieHre GOTOHOB MpU

bubmioreka LIOK

48 nepexo,qeuaTOMa C OZJHOT'O YPOBHS SHeprumn hitps-//m.edsoo.ru/ff0d0afa
Ha Jipyroi. Buzpl criekTpoB
BosiHOBBIe cBoMiCTBa uyacTull. BosHel e

49 Bpotins. Kopnycky/sipHO-BOJTHOBOM bubmioreka LIOK
nyanusM. CrIoHTaHHOE U BBIHYKJJeHHOe https://m.edsoo.ru/ff0d0ca8
n3jiyyeHue
OTKpbITHE MOAKTUBHOCTHU. OMBITHI

50 Pe3eli)d)op/:[za1fo orpezie/IeHUI0 COCTaBa Bubmorexa LIOK

https://m.edsoo.ru/ff0d0fd2

PaZIMOaKTUBHOTO U3/TyUYeHUst
CaoiicTBa anb(a-, beta-, raMMa-U3TydeHusl.

51 BiustHue pasyi0akTUBHOCTY Ha JKUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. MI30TOMBL.
Anbgja-pacngg. BHeKTpOHHP;Iﬁ u Bubamorexa LIOK

52 M https://m.edsoo.ru/ff0d116
MO3UTPOHHBIN OeTa-pacra. ["aMma- )
H3jlyyeHue
OJHepPrus CBs3U Hyf]IOHOB B sifipe. AnepHbie Bu6miotexa LIOK

53 peaKtyun. S1AepHbIA peaxTop. Ipobnem, https://m.edsoo.ru/ff0d135
MepCIeKTUBbI, IKOJIOTUYECKHEe aCIleKThI 5
sIIePHOM SHEepreTUKU -
JJieMeHTapHbIe YacTULbl. OTKpbITHE
ro3uTpoHa. MeTozbl HaO/MO[eHus U

54 PerucTpaLyu 371eMeHTapHbIX YaCTHL]. bubmioreka LIOK
Kpyrnbiii cton «@yH/jaMeHTa/lbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoO/ZieMcTBUsA. EAMHCTBO usnueckoi
KapTHUHBI MUPa»

55 JTanbl pa3BUTUS acTpOHOMUU. [IprKiagHoe



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa

Y MUPOBO33peHYecKoe 3HaueHHue
acTpoHOMUH. Buj 3Bé31HOTO Heba.
Co3Be3aust, SIpKHe 3BE3/Ibl, IJITAaHEThI, UX
BUMMOe aBrkKeHHe. ColHeuHasi CUCTeMa

56

Connije. ComHeuHasl akTUBHOCTb. VICTOUHUK
sHeprum CoJiHLIa U 3BE3]

57

3BEé3/1bl, X OCHOBHBIE XapaKTePUCTHKH.
3BEé3/1bI TIABHOM TIOC/IE/I0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3BE371. CoBpeMeHHbIe
TIPe/ICTaB/IeHUsI O TIPOUCXOXKAECHUN U
sposmtoiur COJTHIIA U 3BE3]

58

Mneunslii [1yte — Hama I'anakTuka.
[Tonoxxenve u gerxenve CosHLA B
INanakTuke. I'anakTuky. YépHble AbIPLI B
sipax raJakTuK

59

BcenenHas. Paszberanue ranaktuk. Teopus
Bbosbiioro B3peiBa. Pe/mMkTOBOE U3/TyUueHue.
MertaranakTuka

60

HepelieHHbie Mpo6/ieMbl aCTPOHOMHUU

61

KoHTpospHast paboTa «DeMeHThI
aCTPOHOMHH U aCTPOPUIUKI»

62

O6ob6maromuii ypok. Ponb pusuku u
aCTPOHOMHH B SKOHOMHUYECKOH,
TEeXHOJIOTUUECKOH, COI[HaTbHOM U
3TUYeCKOU cepax esaTelbHOCTH YeioBeKa

63

O6ob6maroiuii ypok. Ponb v Mecto pusmku
1 aCTPOHOMHHY B COBpeMEHHOMN HayuHOMH
KapThHe MHpa




O6ob6maroiuii ypok. Ponb pusnyeckoit

64 TeopuH B (POPMUPOBaHWY MPeJCTaB/IEeHUM O 1
(br3MyecKoi KapTuHe MUpa
O6o01atoruii ypok. MecTto hu3nueckoi
65 KapTUHBI MUpa B 0011]eM psiZly COBPEMeHHBIX 1
eCTeCTBeHHO-HayUHbIX pe/ICTaB/IeHUH 0
nipyupoze
66 Pe3epBHbIil ypok. MarHvTtHoe rose. 1
OneKTpoMarHuTHast UHAYKLUS
67 Pe3epBHbIi ypok. OnTrKa. OCHOBBI 1
CcrieLiMasbHOW TeOPUU OTHOCHUTE/IEHOCTH
PesepHriii ypok. KBaHTOBast pusmka. Bubmorexa LIOK
68 1 https://m.edsoo.ru/ff0d178
DneMeHTbl aCTPOHOMUU U acTPO(MH3UKU 4
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

METOJUYECKUWUE MATEPUAJIBI /11 YUUTEJIA

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET






