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ITIOACHUTEJIbBHASA 3AIINCKA

[Mporpamma mo ¢usuke 6a30BOr0 ypOBHS Ha YPOBHE Cpe/Hero O0O0Iero
obOpa3oBaHus pa3paboTaHa Ha OCHOBE ITOJIO’KeHUM W TpeOOBaHHI K pe3y/bTaTam
OCBOEHUsI OCHOBHOM 00Opa3oBaTebHOMW IpOrpamMMbl, MpezcTaBiaeHHBIX B PI'OC
COO, a Takxke c yuéTtoMm (ezepanbHON paboueii MporpaMmbl BOCIUTaHUS U
KOHIIEIUU TIperofiaBaHusi yuebHoro mpeamera «®Pusmka» B 0Opa3oBaTe/bHBIX
OpraHu3aLysax Poccuiickoii denepauyy, peau3yronmx OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPAMMBI.

CopepxaHve mnporpaMMbl Mo (U3MKe HarpaBieHO Ha GopMHUpOBaHUe
ecTeCTBeHHO-Hay4YHOU KapTuHbI MUpa oOyuatoiuxcst 10—11 KiaccoB ripu o0yueHun
ux (usrke Ha 6a30BOM ypOBHe Ha OCHOBE CUCTEMHO-/IeATeJIbHOCTHOTO IMO/AX0/a.
[Tporpamma mo ¢u3srke cootBeTcTBYeT TpeboBaHussM PI'OC COO K riaHUpyeMbIM
JIMYHOCTHBIM, TIpeIMETHBIM U MeTarpeJMeTHbIM pe3y/bTaTaM 00yueHUs, a Takxe
yUWThIBaeT HeOOXOAWMOCTh peanu3aliii MEeXXIIpeJAMeTHbIX CBs3eil (U3MKU C
ecTeCTBeHHO-HayUHbIMU yueOHbIMU MpeiMeTaMU. B Hell oripeie/isiFoTCst OCHOBHbBIE
1esid M3yueHusi GU3MKW Ha YPOBHe cpejiHero obiiero obpa3oBaHusi, rylaHUpyeMble
pe3y/ibTaTbl OCBOEHUSI Kypca (U3MKU: JIMUHOCTHbIE, MeTarpeJMeTHbIe,
ripeMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no (u3vke BKJIFOUAET:

e TJIaHUPYeMble pe3y/bTaThl 0CBOEHUS Kypca (hr3uku Ha 6a30BOM ypOBHe, B

TOM YKCJie TIpe]MeTHbIe pe3y/IbTaThl 110 rojjlaM 00yJeHus;

e cogep>kaHHe yueOHOro rnpeameta «Pu3rKa» 1o rojgaM 00yUueHusl.

dusmka Kak Hayka O Haubojiee OOIMX 3aKOHax TPUPOAbI, BBICTYIas B
KauecTBe yueOHOro rpeMeTa B IIIKOJIe, BHOCUT CYyI[eCTBeHHBIM BK/IaZl B CUCTEMY
3HaHWM 00 oKpy»KatomieM mupe. LITKo/bHBIN Kypc GPU3NKK — CUCTEMOOOPa3yIOIIHii
JJIsl eCTeCTBEHHO-HAayUHBIX YUeOHbIX TTPeIMeTOB, TTOCKOJIBbKY (hH3nuecKre 3aKOHBI
7eXKaT B OCHOBE TIPOIIECCOB U SIBJIEHUM, W3y4YaeMbIX XUMHeEM, OHOJIoTHheH,
¢dusrueckol reorpadvierd W acTpoHomued. Mcmosib3oBaHWME UM aKTHUBHOeE
npuMeHeHde (U3UUECKUX 3HAHWM  OmpejiensieT  XapakTep M pa3BUTHe
pa3HO00Opa3HbIX TEXHOOTUM B c(hepe SHePreTUKH, TPaHCTIOPTa, 0CBOeHUsI KOCMOCa,
MOJTyyeHUs HOBbIX MaTepuasioB C 3a/laHHbIMKA CBOWMCTBAaMU U JIpyrux. M3yueHue
(bM3UKM BHOCUT OCHOBHOM BK/1aZ, B (()OPMUPOBaHUe eCTeCTBEHHO-HAayUHOM KapTUHbI
Mupa obOyuvaromuxcsi, B (OpMUpOBaHME YMeHWM TPUMEHSTh Hay4yHbId MeTO[
T03HAHWS MPY BBIMOTHEHUH UMH YUeOHBIX HCCIeJOBaHUM.

B ocHOByY Kypca (¢hu3HKH 715 YPOBHSI CpejHero o011iero 06pa3oBaHus M0JI0KeH
psiZi Uzield, KOTOpble MOYKHO PacCMaTpYBaTh KakK MPUHLUIIBI er0 MOCTPOEeHMUS.

Hoes yenocmHocmu. B COOTBeTCTBMM C Hell KypC SIB/SIETCS JIOTUUeCKU
3aBepIIEHHBIM, OH CO/IEP>KUT MaTepuas M3 BCex pasfienioB (GU3MKU, BK/IOUaeT Kak
BOIPOCHI K/ITACCUYECKOM, TaK U COBPEMEHHOM (PHU3UKHU.



Hoes 2eHepanuzayuu. B coOTBeTCTBUM C Hel Marepuan Kypca (U3UKU
00belMHEH BOKPYr (U3WUYeCKUX Teopuil. BefyiiumM B Kypce sBJsieTCS
dbopmupoBaHUe MpejcTaBAeHUN O CTPYKTYPHBIX YPOBHSIX MaTepHuH, BelljecTBe U
rnoJie.

Hoess eymaHumapuzayuu. Eé peanusaius TmpeArosaraer WCI0/Ib30BaHUe
r'YMaHUTApHOTO TIOTeHIWana (PU3N4YecKord HayKu, OCMbIC/EHME CBSI3U pPa3BUTHS
(u13MKM C pa3BUTHEM 0011[eCTBa, a TakK)Ke C MUPOBO33peHUYeCKMMU, HPaBCTBEHHBIMU
Y 3KOJIOTMUeCKUMH TTpo0b/ieMaMu.

Hodest npuknadHoli HanpasneHHocmu. Kypc gpu3vku ripefiriosiaraeT 3HakOMCTBO
C LIMPOKUM KPYTOM TeXHUYECKUX U TeXHOJIOTMUeCKUX TPUI0KEeHUN U3yYeHHbIX
TEOPHUU U 3aKOHOB.

Hoes sKono2u3ayuu peanusyercss TOCPeACTBOM BBeJeHUs 3JIeMEHTOB
CoZlep>KaHusl, TIOCBAIIEHHBIX 9SKOJIOTUYeCKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpble CBfI3aHbI C Pa3BUTHEM TEeXHUKU U TEXHOJIOTHM, a TakKe 00CYXeHUs
rpo6JieM paljioHabHOTO TIPUPO/IOTIOIH30BaHUS U 9KOJI0THUeCKOol 6e30MacHOCTH.

CTep)KHEBbIMM 3/IeMeHTaMu Kypca (pU3MK{M Ha ypOBHe cCpejHero o0iiero
oOpa3oBaHus SBASAIOTCA (pusnueckue Teopud (hopMHpOBaHUE TIpe/[CTaB/IEHUM O
CTPYKTYpe MOCTpOoeHusi (U3NYecKoi Teopru, poyv (yHJaMeHTalbHbIX 3aKOHOB U
TIPUHIMIIOB B COBPEMEHHBIX TIpe/ICTaB/IeHUsIX O MPUPO/ie, FPAaHULIAX MPUMEHUMOCTH
TeOpUH, J/1s OTIMCaHWsl eCTeCTBeHHO-HayUHbIX SIBJIEHUM U MPOLIECCOB).

CUCTeMHO-/lesiITe/TbHOCTHBIM TIOAX0J, B Kypce (PU3UKK peanu3yeTcs Mpexie
BCETO 3a CUET OpraHu3aly SKCIIePUMEHTA/JIbHOU [1esTe/IbHOCTH 00yuaroImxcs.
st 6a30BOro ypoBHs Kypca (pU3UKHU — 3TO UCTI0/Ib30BaHUe CUCTeMbI ()POHTATBHBIX
KpaTKOBPeMeHHBIX YKCIIePUMEHTOB U 1abopaTopHBIX paboT, KOTOPbIe B IPOrpaMMe
1o ¢usrke o0beAWHEHbI B OOIIMM CIHMCOK yUeHUUECKUX TPAKTHUeCKHUX palor.
BbifieieHe B yKa3aHHOM T[epeyHe JjabopaTOpHBIX paboT, MPOBOAWMBIX /ISt
KOHTPOJISI U OLIeHKU, OCYIL[eCTBJISIeTCS] y9aCTHUKaMu 0Opa3oBaTelbHOTO Tpoliecca
UCXOZsT U3 0COOeHHOCTeM TIaHUPOBaHWS U OCHalljeHus KabuHeta (usuku. [Ipu
3TOM obecreunBaeTCsi OB/afieHHe OO0yYaroIUMUCS YMEHUsSMU TIPOBOJWTH
KOCBEHHbIe M3MepeHUsl, UCC/Ie[JOBaHUsl 3aBUCUMOCTeld (H3UUEeCKUX BeJUYUH U
MOCTAHOBKY OIILITOB T0 MPOBEPKe Tpe/JI0’KeHHBIX TUTIOTe3.

Bosnbliioe BHUMaHWe y/ie/sieTCsl pellieHrI0 PaCUSTHBIX U KaueCTBeHHBIX 3a/jau.
[Tpu 3TOM /17151 paCUETHBIX 3a/]ay TIPUOPUTETOM SIBJISIFOTCS 3aJjauM C SIBHO 3a/laHHOM
(u3uUeckor MojieNblo, TI03BOJISIFOLLME TPUMEHSTb U3yueHHble 3aKOHbl U
3aKOHOMEpPHOCTU KakK M3 OJHOr0 pasjiesa Kypca, TaK U WHTerpupysi 3HaHUs U3
pasHbIX pa3jenoB. [l KaueCTBeHHbIX 3a/lay MPUOPUTETOM SIB/ISIFOTCS 3aJjaHUsI Ha
oObsicHeHHe TIpOTeKaHUsi (U3NUeCKUX SIBJIeHWH U TIPOLIECCOB B OKpY’Karollleid
)KU3HH, Tpebytoiue BbibOpa GH3WUECKOW MoOJen [jis CUTyal[dd TPaKTHKO-
OpPHEHTHMPOBAHHOI'O XapaKTepa.



B cooTtBerctBHM ¢ TpeboBaHusaMu PI'OC COO K MaTepua/bHO-TEXHUUECKOMY
obecrieueHnt0 yueOHOro mpoijecca 0a30BbIli ypOBeHb Kypca (M3MKK Ha YPOBHE
cpeaHero o0Iero oOpa3oBaHUsl [O/DKEH H3y4yaTbCs B YCIOBUAX IPEAMETHOTO
KabuHeTa (HU3MKM WIK B YCJIOBUSIX WHTEIPUPOBAHHOTO KabWHETa TpeaMeTOB
eCTeCTBeHHO-HAy4YHOro I[UK/ia. B KaOuHeTe GU3MKKU AO/DKHO OBITH HEOOXOgHUMOe
naboparopHoe o0opy/oBaHHe [Jisi BBITIOJTHEHUS] YKa3aHHBIX B TIporpamme TI0
(bu3MKe yUeHHUeCKUX MPaKTUUeCKHUX paboT U IeMOHCTpAI[MOHHOe 000pY/JOBaHHE.

IleMoHCTpallMoHHOe  0bOopyZioBaHue (OpPMHUpPyeTCS B COOTBETCTBHM C
MIPUHLIUTIOM MHHUMAa/JbHOM  /OCTaTOYHOCTH U obecrieurBaeT IMOCTaHOBKY
TepeurcieHHbIX B TIporpaMMe 10 (U3WKe K/IIOUeBbIX [eMOHCTpaluil Ajis
WCC/IeJOBaHUST  W3ydyaeMbIX SIBJIEHWA U TIPOL[ECCOB, SMITMPUYECKUX U
(dbyH/IaMeHTaTbHBIX 3aKOHOB, X TEXHUUECKHUX IIPUMEHEHHH.

JlaboparopHoe o6opyzoBaHve [Isi yUYeHWUYeCKHX TNPaKTUUeCKHX paboT
dbopMupyeTcsi B BHZIe TeMaTHUeCKUX KOMIUIEKTOB M 00ecrieunMBaeTCsi B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOydaroiuxcs. TemaTuueckue KOMIUIEKTHI
nabopaTopHOTro 000py/0BaHUS JO/DKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCTI0/Tb30BaHHY AHAJIOTOBBIX M ITU(POBLIX MPHUOOPOB, a TAaK)Ke KOMIIBIOTEPHBIX
W3MepHUTe/IbHBIX CUCTEM B BH/Ie 1[U(MPOBLIX 1ab0paTOpuUii.

OCHOBHBIMH 11e/IIMU M3y4deHus (GH3UKHU B 00111eM 00pa30BaHUM SB/ISIFOTCS:

e (QopmupoBaHHe WHTepeca W CTpemJyieHHs OOyuarol[uXxcs K HayuyHOMY
W3yUEeHUI0 TMPHUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHUX
CII0COOHOCTel;

e pa3BUTHe TIPeJCTaBJIeHU 0 HAYYHOM MeTo/ie TI03HaHUs U (OpMUPOBaH1e
MCCJIe[J0BaTe/TbCKOTO OTHOILIEHHUS K OKPY KAIOIIUM SIBJIEHUSIM;

e (opMHUpOBaHKe HAyUHOTO MHUPOBO33PeHHsI KaK pe3yibTara u3yueHHsi OCHOB
CTPOeHMsI MaTepUH U (hyHIaMeHTaIbHBIX 3aKOHOB (DU3UKUY;

e (QopmupoBaHre yMeHUM OOBSICHATL SIBJI€HHS C HCTIOJb30BaHUEM
bU3MUeCKUX 3HAHUM Y HayUHBIX I0Ka3aTe/bCTB;

e (QopmupoBaHUe TIpeACTaB/leHHWN O POaU (UIUKU [Jisi Pa3sBUTHSA APYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

locTkeHWe 3THX Ijefied o0ecIieurBaeTCsl pellleHreM CreAyroInX 3ajad B
Tripoijecce U3yueHusi Kypca (hH3UKH Ha YPOBHE CpeJHero o01iero obpa3oBaHus:

e TIpHOOpeTeHHe CUCTEMBI 3HaHUM 00 00ImMX PU3NUeCKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TeOpHsX, BK/IIOYass MeXaHWKy, MOJIEKY/SIDHYI0 (U3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37IeMEHThI aCTPO(U3UKY;

e (QopMHpOBaHHE yMEHHH TIPUMEHSTh TeOpeTHUeCKWe 3HaHUs /IS
00bsicHeHUs] (U3NUeCKUX SBJAEHUA B TPUPOJEe U [Jid TIPUHATHSA
MPaKTUUYeCKHX pelleHUM B MOBCeJHEBHOW KU3HU;



e OCBOEHMe CII0COOOB pellleHHs Pa3/IMYHBIX 3a/lau C $BHO 3aZlaHHOMN
dbu3nueckol MoJenblo, 3aZiad, To/ipa3yMeBarolMX CaMOCTOSITe/TbHOe
co3faHue (PU3nUecKord MOJeN, aZleKBaTHOM yCJIOBUSIM 3a/lauu;

e TIOHUMaHUe (PU3NUeCKUX OCHOB U TIPUHIIUIOB JeHCTBUS TeXHUUEeCKUX
YCTPONCTB U TEXHOJOTUUYECKUX TPOLIECCOB, UX BIAUSHUSL HA OKPY KarOI[yH0
cpeny;

e OBJIaJIeHMe METO/laMU CaMOCTOSITEJILHOTO TIJIAHUPOBAaHUS W TIPOBEJEeHHUS
(U3MUeCKUX SKCMIEePUMEHTOB, aHa/li3a W WHTepripeTalyud WH(pOpMallvHy,
orpe/iesieHHsl JOCTOBEPHOCTH TTOJIyYeHHOT0 pe3y/ibTaTa;

e CO3JaHue yCJOBUU JJisi Pa3BUTUSI YMEeHUH MPOEKTHO-UCCIe[0BaTe/IbCKOU,
TBOPUYECKOU JIesITe/TbHOCTH.

Ha usyuenue ¢u3uku (6a30Bblli ypoBeHb) Ha YpDOBHe cpejiHero ob6iiero
obpa3oBanust otBoAMTCs 136 wacos: B 10 Kmacce — 68 wacoB (2 yaca B HeJjeni0), B
11 knacce — 68 yacoB (2 yaca B HeJieJit0).

[Mpennaraemeiii B TiporpamMMme Mo ¢u3MKe TiepeueHb JiabopaTOpPHBIX U
MPaKTUUeCKUX paboT sB/sieTCsl peKOMeHJ0BaHHbIM, YUMTesb [efaeT BbIOOD
TIpOBe/ieHUs1 J1abopaTOpHBIX pPabOT M OMBITOB C YYETOM HWHAWBUYATBHBIX
ocobeHHOCTel 00yUaroImxcs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®u3uKa ¥ MeTOABI HAYYHOI'0 ITO3HAHUSA

dusrka — Hayka 0 npupofe. HayuHble MeTOAbl NO3HAaHHS OKPY’KaroILlero
mupa. Posb 3KcriepuMeHTa ¥ TeOpUM B IpoLjecce MO3HaHUs IIPUPO/bl. DKCIIepUMEHT
B (pusuike.

MogenvupoBanue (U3MYeCcKUX sIBJIeHMHA U TipoleccoB. HayuyHble rurnoressbl.
dusrueckre 3aKOHbI M TeopuM. ['paHULIBI NPUMEHUMOCTU (PU3UYECKHX 3aKOHOB.
[TpuHLMIT COOTBETCTBHUS.

Ponb u mMecto ¢u3uKM B (DOPMUPOBAHWK COBPEMEHHOM HayUHON KapTHUHBI
MHpa, B MPaKTUYECKOU [eATeIbHOCTH JIFOEM.

Llemoncmpayuu

AnasoroBele ¥ 1U(pOBbIe H3MepUTe/bHbIE TIPUOOPHI, KOMITbIOTEPHbBIE
JlaTYMKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe gBuwkeHue. OTHOCUTE/ILHOCTb MeXaHWUeCKOro /BUKEHUS.
Cucrema orcuéra. TpaekTopusi.

[TepemeliieHne, CKOpPOCThb (CpefiHSISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) M
yCKOpeHHe MaTepHaJibHOM TOUKHM, WX MPOEKI[MM Ha OCHA CUCTeMbl KOOp/WHAT.
CrioxkeHue repeMelleHU U CII0’KeHUe CKOPOCTel.

PaBHOMepHOe W paBHOYCKOPeHHOe TMpsIMOJIMHeWHoe ABWKeHue. ['paduku
3aBUCMMOCTU KOODJWHAT, CKOPOCTH, YCKOpeHus, IIyTU U [epeMelleHus
MaTepHaJbHOM TOUKU OT BpeMeHH.

CBobOofiHOe TIafieHre. Y CKopeHHe CBOOOTHOTO Ma/[eHuSI.

KpuBonnHeliHOe AB>KeHUe. [IBryKeHre MaTepuaibHOU TOUKY MO OKPY>KHOCTU
C MOCTOSSHHOU MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHast CKOPOCTb.
[Tepuop v yactoTta obpartrieHus. LleHTpocTpeMuTe/IbHOE YCKOPEHHME.

TexHrWueckue YCTPOMCTBA W TMpaKTUUeCKoe TMpHUMeHeHHe: CIHUI0MeTp,
JIBI)KeHUe CHaps/I0B, LielHble U peMEHHbIe repejauu.

LlemoHcmpayuu

Mopenb cucteMbl OTCU€TA, WITHOCTPALUS KUHEMAaTUUeCKUX XapaKTePUCTUK
JBIDKEHUSL.

ITpeoOpa3oBaHue ABM)KEHHI C UCITOTb30BAaHUEM ITPOCTLIX MEXaHH3MOB.

[TaseHue Tes B BO34yXe U B Pa3pe’KeHHOM IIPOCTPAHCTBe.

HabsofieHre [BW)KeHUsI Teja, OpOIIEHHOTO TIOJ] YI7IOM K TOPU30HTY U
TOPU30HTA/IBHO.



M3mepeHue yCKOpeHHs CBOOOHOTO TlaZieHus.

HamnpasieHre CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

M3yueHre HepaBHOMEPHOTO [BW)KEHHUS C 1e/Ibl0 OrpejeneHrss MTHOBEHHOU
CKOPOCTH.

WccnenoBaHre COOTHOLIEHUS MeXAY MOyTIMHU, IPOUAEHHBIMU TeoM 3a
rocJieloBaTe/IbHble  paBHblE TIPOMEXYTKM BpPEMEHHW TIPU PaBHOYCKOPEHHOM
JIBIDKEHUY C Haua/bHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBM>KEHUS LIapUKa B BA3KOU >KUIKOCTH.

M3yueHue ABM>KeHUs Tesa, OpOIIEHHOTO TOPHU30HTAIbHO.

Tema 2. /Junamuka

[MpyHuyn  otHocuTenbHOCTHM  [anunesi. IlepBbii  3akoH  HbrOTOHa.
NHepuuanbHble CUCTEMBbI OTCYéTA.

Macca Ttena. Cuna. IlpuHiun cynepno3uiuu cui. Bropou 3akoH HeroToHa
[IIS1 MaTepyaibHOW TOUYKU. TpeTrid 3akoH HbrOTOHA /151 MaTeprasibHbIX TOUEK.

3aKkoH BceMMpHOro TaroreHus. Cuna TsoKecTd. llepBag Kocmuueckas
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (1OKOs, CKOIbKeHUs, kKaueHus1). Cuna tpeHus. Cyxoe
TpeHue. Cua TpeHUsl CKOMbXXeHUsT U cuiia TpeHus nokost. KoadduimeHT TpeHusi.
Cwuia conpoTUBJIEHUS TIPU IBM)KEHUU TeJla B XKUJKOCTH WJ/IU rase.

[MocTymaTesibHOE U BpalljaTe/bHOe JBIKeHre abCOTFOTHO TBEPZOTO TeJia.

MomeHT cuibl OTHOCUTE/NBHO OCU BpalleHus. Ilineyo cuibl. Y cioBuUs
paBHOBeCHs TBEPAOTO TeJia.

TexHWUuecKre yCTPOMCTBA M TMPaKTUUYECKOe TNPUMEHEHMe: TMO/IIMUITHHKHY,
JIBMDKeHUE UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

ABnenvie uHepLyun.

CpaBHeHVe MacC B3aUMOJeUCTBYIOLINX TeJl.

BTtopoii 3akoH HeroTOHa.

V3mepeHue cuJl.

Crio)keHue CuJl.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT ZiehopMaLivu.

HeBecomocTts. Bec Tesa ripu yCKOpeHHOM TI0bEMe U TaJleHU!.

CpaBHeHMe CUJT TPeHUS TIOKOST, KAaUeHUsI U CKOJIb)KEHUSsI.

YcioBUst paBHOBeCUs TBEPAOro Tesa. Bujbsl paBHOBecHs.

YueHuuecKuli 3kcnepumeHm, a1abopamopHble pabombl

M3yueHue ABMKeHUst OpycKa 10 HAaK/IOHHOM TJIOCKOCTH.



WccnenoBanre 3aBUCMMOCTA CUJ YIIPYTOCTH, BO3HUKAKOIMX B MPYXKUHE U
pe3nHoBOM o0pa3sije, OT UX AeopMariii.

VccnemoBaHve yCnOBUM paBHOBECHs TBEDAOrO Tesla, WMEIOLEro 0Ch
Bpall|eHUSsI.

Tema 3. 3aKOoHbI COXpAHEHUS1 8 MEXAHUKe

NmnynbC MatepuanbHOW TOYKM (Tesa), CUCTeMbl MaTepUa/IbHbIX TOYEK.
MMmnynbC cyibl M M3MEHeHue HMILy/bCa Tejla. 3aKOH COXPaHeHWs UMITYJIbCa.
PeakTHBHOe [IBU>KeEHUeE.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnyeckasi SHeprus MaTepuaqbHOW TOUKU. Teopema 00 W3MeHeHUU
KWHETUYEeCKOU SHEPIUH.

[ToTeHumanbHas SHEeprusl. [ToTeHuManbHast SHeprus yIIpyro
nehopMHUPOBAHHOM MPYKUHBL. [ToTeHI[MabHAast SHEPTHs Tejla BO/M3U MTOBEPXHOCTH
3emiIu.

[ToTreHuManbHble W HeMNOTeHI[Ma/bHble  cuibl.  CBsi3b  paboThI
HeToTeHLMaIbHbIX CUJ C U3BMEHEeHHEeM MeXaHU4YeCKOW SHEPTrUY CUCTEMBI TeJl. 3aKOH
COXpaHeHMs] MeXaHUUeCKOW SHePruu.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHHWUeCcKue yCTpOMCTBA W TpPaKTUUeCKOe MpPUMEHEeHHe: BOJOMET, KOIEp,
TMPY>KUHHBIN MTUCTOJIET, IBUKEHWE PaKeT.

Llemoncmpayuu

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTuBHOeE IBUXKEHMe.

[Tepexo/ TIoTeHI[MaTbHON YHEPTUM B KWHETUUECKYHO ¥ 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3yyeHre abCOMIOTHO HEYMPYroro yapa C MOMOILIbI0 [BYX OJAWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisv paboThl CU/bI C W3MeHEeHHeM MeXaHUueCKOW 3Hepruu
Tesla Ha TIpUMepe PacTsUKeHUsT Pe3MHOBOIO JKI'yTa.

Pa3pen 3. MonekynspHasi pu3MKa ¥ TepMOJUHAMHUKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHemMu4ecKoli meopuu

OCHOBHBIE TI0JIOXKEHUSI MOJIEKY/IIPHO-KUHETUYECKOM TEOPUU U UX OMNBITHOE
obocHoBaHue. bpoyHoBckoe aBwxeHue. [duddysus. Xapakrep ABWKEHUS U
B3aMMOJZIEMCTBUSl 4YaCTUL] BelecTBa. MoJenu CTpOeHUs] ra3oB, >XUAKOCTeU U
TBEP/BIX Tesl U 00bsICHeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoJesieii. Macca u
pa3mepsl Mosiekys1. KonnuectBo Berectsa. [locTositHHass ABorazpo.

TermoBoe paBHOBecue. Temriepatypa U eé usmepenue. lllkana TemrepaTtyp
Lenbcus.



Mogens wupeanbHoro rasa. (OCHOBHOe ypaBHeHUE  MOJIEKYJISIDHO-
KUHEeTUYeCKOW Teopud H/easbHOTO ra3a. AOCo/oTHasi TemriepaTypa Kak mepa
cpefjHell KWHETMUEeCKOW SHEepruu TeIyIOBOTO ABWXXeHUsl uacTul rasa. lllkana
TemriepaTyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHUe MeHeneeBa—KamnerpoHa.
3akoH [lanbToHa. M3ompolecckl B UeasbHOM ra3e C MOCTOSIHHBIM KOJINUeCTBOM
BelllecTBa. ['padmueckoe Tipe/cTaB/ieHWe W30MPOLIECCOB: U30TepMa, M30X0pa,
r3o0apa.

TexHuueckre yCTPOWCTBA M TIpakKTUUeCKoe TIpUMeHeHHe: TepMOMeTp,
OapomeTp.

LlemoHcmpayuu

OnbIThl, AOKa3bIBalolllMe [UCKPeTHOE CTpOeHHe BelllecTBa, (ororpadun
MOJIEKYJ/T OpraHUUeCKUX COeJUHeHU.

OmnbIThI IO JU(PY3UH )KUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO ABMKEHMS.

Mogens onbita ITepHa.

OMnbITHI, JlOKa3bIBalOI1e CylL[eCTBOBaHHe Me)XMOJIEKYJIIPHOT O
B3aUMO/IeHCTBUSI.

Mogenb, WoCTpUpytoLiasi MPUPOAY AaB/eHus ra3a Ha CTeHKU COCY/Za.

OnbIThl, WITIOCTPUPYIOLIYE ypaBHEHUWE COCTOSIHUS —WJlealbHOTO rasa,
M30IPOLIeCCHI.

YueHuuecKuli 53kcnepumeHm, 1abopamopHble pabombl

OmnpejesneHre Macchl BO3[lyXa B K/JIaCCHOM KOMHATe Ha OCHOBe W3MepeHUi
00bEéMa KOMHAThI, IaB/ieHUsI ¥ TeMIIepaTypbl BO3J[yXa B Hell.

VccnemoBaHue 3aBUCUMOCTH MeXX/y TlapaMeTpaMy COCTOSTHUSI pa3peXkeHHOTro
rasa.

Tema 2. OcHo8bI MepMOOUHAMUKU

TepMmoauHaMuueckasi cCUCTeMa. BHYTpeHHsisl SHeprusi TepMOJAWHaMUYeCKOU
CUCTeMbI U CrIoco0bl eé u3meHeHus1. KomuecTBo TerioThl U paboTa. BHyTpeHHsis
SHeprusi  OJHOATOMHOTO  WJeaJbHOrO  Ta3a. Buiel  Teruionepejauu:
TEeIJIONPOBOJHOCTb, KOHBEKLIUS, M3J/lyueHue. Y ie/ibHas TelI08MKOCTh BelleCTBa.
KonnuecTBO TeIIOThI TIPU Terjionepejaye.

[Tousitue 06 aguabaTHoM mpotiecce. [lepBbii 3aKOH TepPMOAMHAMUKH.
[TpumeHeHVe TepBOro 3aKOHAa TepPMO/JIMHAMUKHK K u3oripoiieccam. ['paduueckas
HMHTeprpeTanys paboThl rasa.

BTopoii 3akoH TepMoiuHaMUKUA. HeoOpaTUMOCTh MpoLiecCcoB B IPUPO/Ie.

TerioBble  MallMHbL.  [IpUHLMINBI  [AEWCTBUS ~ TEIUVIOBBIX  MallMH.
[Ipeobpa3oBaHusi SHEPrUM B TEIUVIOBBIX MamiuvHax. Ko3dduiyeHT mose3Horo
JelicTBus TeruioBoM MammHbl. Lukn KapHo U ero kKo3d@uiMeHT mMoJie3HOro
JercTBUs. DKOJIoTUUecKre pob/ieMbl TeTsIo9HepreTUKH.



TexHuueckue yCTPOWCTBA U TpaKTUUeCKOe TIpUMeHeHWe: JIBUraresib
BHYTPEHHET0 CropaHusi, ObITOBOM XOM0AWU/IbHUK, KOHAULIMOHED.

Lemoncmpayuu

i3MeHeHre BHYTpeHHEH YHEpruM Tejla TIPU COBepPIeHHWH pPabOTHI: BHIIET
npoOKy 13 OyTBUTKMA TIOf, AEeWCTBUEM C)KaTOro BO3/yxXa, HarpeBaHwe 3dupa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0JeMOHCTPALIUS).

V3MeHeHWe BHYyTpeHHeW 3Hepruu (TeMriepaTyphbl) Tesa Npy Terionepejaye.

OnbIT Mo a/iabaTHOMY pacIIMpeHUI0 Bo3/1yXa (OIbIT C BO3/[yIIIHBIM OTHUBOM).

Moienu rapoBoii TypOWHBI, ABUTaTe/ sl BHYyTPEHHEr0 CropaHusi, peaKTUBHOT'O
JIBUTATeISI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yielbHOM TEMI0EMKOCTH.

Tema 3. Azpezamnbie cocmosiHus éewjecmed. Pazoeble nepexoobl

[TapooOpa3oBanue W KoHjeHcalys. VicriapeHue u KureHue. AOCOMIOTHas U
OTHOCHUTe/IbHasi BJI&XKHOCTb BO3AyXa. HachlllleHHbIM TMap. Yge/bHas TemuoTa
napoobpa3oBaHusi. 3aBUCUMOCTb TeMIlepaTypbl KUTIEHUsI OT /iaB/ieHusl.

TBépaoe Teno. Kpucranivueckue U aMmopgHbie Tesa. AHU30TPONUSI CBOWCTB
KpUCTa/vioB. JKugkuve Kpucta/uibl. CoBpemeHHble MaTepuanbl. [lnaBneHue u
KpHUCTa/ITM3alys. Y jenbHas Teryiora TuiaBieHusi. Cybmmariys.

YpaBHeHHe TeTuIoBoro OanaHca.

TexHrueckue YCTpOMCTBA W TIpaKTUUeCKOe TMpUMeHeHHe: TUTPOMeTp |
MCUXPOMETP, KaJIOPUMETpP, TeXHOJIOTHUHU MOJydYeHUs] COBPEMEHHbIX MaTepuasoB, B
TOM UMCJIe HAHOMaTeprasa0B, U HAHOTEeXHOJIOTUH.

LlemoHcmpayuu

CBOKMCTBa HaCBIIEHHBIX MTApOB.

KuneHue rpy noHWKeHHOM [1aB/IeHUH.

CriocoObI U3MepeHUsT BIayKHOCTH.

Habtto/jeHre HarpeBaHUs U TI/IaB/IeHUsT KPHUCTA/IJTAUEeCKOTO BellleCTBa.

[JeMOHCTpaLys KpUCTaIoB.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3mepeHrie OTHOCUTETLHOM B/Ia)KHOCTH BO3ZyXa.

Pa3pgen 4. DneKTpoguHaMHUKa
Tema 1. Dnekmpocmamuka
DneKTpu3alys Tel. JaeKTpuueckui 3apsi. JIBa Buzia s371eKTPUYeCKUX 3apsi/i0B.
[IpoBOAHWKH,  AWSMEKTPUKM U TIOAYNPOBOJHUKU. 3aKOH  COXpaHEeHUs
37IeKTPUYECKOro 3apsija.
B3aumopgerictBre 3apsifioB. 3aKOH KysioHa. TodyeuHbIM 3/1eKTpUYeCKHN 3apsi,.
DnekTpuueckoe Tiosie. HarpsykéHHOCTH  37eKTpyuueckoro rmons.  [IpuHimn



CyNepro3vLMA 37eKTPUUYeCKuX Tosier. JIMHUM HanpsyKEHHOCTU 3/71eKTPUUYeCKOro
TOJIS1.

PaboTa cut 3/1eKTpoCcTaTHUecKoro 1oJisi. [ToteHruan. Pa3HoCThb TTOTeHIHAMOB.
[IpOBOAHUKN U [USJEKTPUKKA B 3JI€KTPOCTAaTUUECKOM TioJie. [lvaneKkTprueckast
MPOHUL[AEMOCTb.

DJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZJEeHcaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHHUueckue YCTPOWMCTBA M TIPAaKTUUeCKOe TMpPUMEHEeHUe: 3JIeKTPOCKOII,
3JIEKTPOMETp, 37eKTpOCTaThuecKass 3allfuTa, 3a3emJieHue 3J1eKTPOorpubopos,
KOH/IeHCaTOp, KOMUPOBA/IbHBINA annaparT, CTPYHMHbIN TIPUHTEP.

Llemoncmpayuu

Y CTpOMCTBO Y TIPUHLIUIT [IeUCTBUS 3/1IEKTPOMETpa.

B3avMo/ielicTBre Ha3/1eKTPU30BaHHbIX Tel.

DJIeKTpUYeCKoe T10Jie 3apsiKeHHbIX TeJl.

[IpOBOAHUKH B 3/IEKTPOCTAaTUUYECKOM I10JI€.

DJIeKTpoCTaTUYecKas 3alluTa.

W3/IeKTPUKY B 3JIEKTPOCTAaTUYECKOM TI0JI€.

3aBUCUMOCTb  JIEKTPOEMKOCTU TIJIOCKOTO KOHJEeHcatopa OT IUIOLaAu
TJIAaCTHH, PACCTOSIHUSI MEXXAY HUMU U JU3IEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apspKeHHOT0 KOHZeHcaTopa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3mMepeHue 3/1eKTPOEMKOCTH KOHZEHCATOopa.

Tema 2. ITocmosiHHbIll 31eKkmpuyeckuti mok. Toku e paznuuHbIx cpedax

ONeKTpUUeCKUM TOK. YC/IOBUS CYLeCTBOBAHUS 3/1€KTPUUECKOrO TOKa.
Nctounuku Toka. Cusa Toka. [1I0CTOSIHHBIN TOK.

Harmpsokenue. 3akoH OMa /151 yyacTKa Lieru.

DJIeKTpUUYeCcKoe COMNpPOTUB/IEHUE. Y[leJibHOe CONPOTUBJ/IEHUE BeLeCTBa.
[TocsiefoBaTenbHOR, Mapasie/ibHOe, CMelllaHHOe COeJMHeHKe IIPOBOJHUKOB.

Pabora »3nekTpuueckoro Toka. 3akoH [Dxoysns—/leHia. MoIHOCTb
3JIeKTPUYECKOr0 TOKa.

ONeKTPOABWKYIlasi Chja U BHYTPeHHee COMPOTUBJIEHHWE WCTOYHHKA TOKa.
3akoH OMa 17151 TTIO/THOM (3aMKHYTOM) 3/1eKTpUuecKoi 1jernu. KopoTkoe 3aMbIKaHUe.

ONeKTpOHHAas  MNPOBOJWMOCTb  TBEDABIX  MeETa/uiOB.  3aBUCHMMOCTb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DneKTpuueckuii TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyUYKOB.

[ToyripoOBOHUKH. CobcTBeHHas u rprUMecHast TPOBOAUMOCTh
MOJTyIIpOBOJHHKOB. CBoticTBa p—N-repexoa. I1o/yrnpoBofHUKOBEIE TIPUOOPHI.

OneKTpUueCcKMid TOK B  pacTBOpaXx W  paciulaBax  3JIeKTPOJIUTOB.
DJIEKTPOJIUTUYECKAass JUCCOLUALIUSA. DIeKTPOIIU3.



OneKTpuueckud TOK B ras3ax. CaMOCTOSITeNTbHbIM W HEeCaMOCTOSITe/IbHbIN
paspsa. Monnus. [11a3ma.

TexHrWuecKue yCTPOMCTBA UM MpPAKTHUYeCKOe TIpUMeHeHHe: amIiepMeTp,
BO/IbTMETP, PeOCTaT, WCTOYHWKU TOKa, 3JIeKTpPOHArpeBaTe/ibHbIe TIPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHI, TEPMOMETD COTIPOTHB/IEHHS], BaKyyMHbIN U0/,
TePMUCTOPHI U (POTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIN AUO/, raTbBaHUKA.

Lemoncmpayuu

V3mepeHre CUJIbI TOKA Y HallpsUKeHUS.

3aBUCHMOCTb COTPOTHUBJIEHUS] LIWIWNHADPAUYECKUX MPOBOJHUKOB OT [JIVHBI,
T/I0L[aiy TIOTIePeYHOr0 CeueHrs U MaTepuara.

CMelllaHHOE COeJJHeHHe TIPOBO/JHHKOB.

[IpsiMoe wW3MepeHHe 3/IeKTPOJBWXKYIed cuibl. KOpOTKoe 3aMbIKaHUe
rajbBaHUUECKOr0 3/IeMeHTa U OLIeHKa BHYTPEHHEro COMPOTUB/IEHUSI.

3aBHMCHMOCTb COMPOTHBJIEHUS] METAJIJIOB OT TeMITepaTyphl.

[TpoBOIUMOCTB 3/1IEKTPOIUTOB.

VickpoBoii pa3psi/ ¥ TPOBOJMMOCTh BO3JyXa.

OJHOCTOPOHHSISI TPOBOIUMOCTh AUO/IA.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

M3yueHue cMeIIaHHOTO COeJUHeHNsI pe3UCTOPOB.

V3mepeHrie 5/1eKTPOABWXKYILLEH CUbI UCTOUHMKA TOKAa W €ro BHYTPEHHero
COMNPOTHB/IEHUSI.

HabstoieHue s/1eKTpousa.

MexnpejMeTHbIEe CBA3N

W3yuenue Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIeCTBJISIETCS C
YU4ETOM COZIepKaTebHbIX MeXXIIPeAMETHBIX CBSi3ed C KypCaMU MaTeMaTHKH,
buonoruy, XuMuH, reorpadyy ¥ TeXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIe C U3yY€HUWEM METO/I0B Hay4yHOrO
MO3HaHWUs: siBJieHWe, HayuyHbld (aKT, TUroTesa, (Pusnueckas BeIUUMHA, 3aKOH,
Teopusi, HabOZieHe, YKCTIePUMEHT, MO/IeTUpOBaHUe, MO/le/Th, U3MepeHue.

Mamemamuka: pellleHMe CUCTeMbl YypaBHEHUW, JWHeWHas QyHKLuS,
napabosia, runep0Oosia, X rpadMKy U CBOMCTBA, TPUTOHOMETpUUECKHe (PYHKIIU:
CUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOe TOXECTBO,
BEKTOPBI U UX TIPOEKIIMM Ha OCH KOOP/IMHAT, C/I0)KeHHe BeKTOPOB.

Buonozusi: MexaHnueckoe [BWKeHUe B >XUBOW Tipupoge, auddysus, ocmoc,
TeT/I000MeH KUBBIX OpraHW3MOB (BHbI TeIUIOTepeiaul, TeTJIOBOe paBHOBECHE),
37IeKTPUYECKUE SIBJIEHUS B YKUBOU TIPUPOJIE.

Xumusi: JUCKpeTHOe CTPOeHMe BelleCcTBa, CTPOeHHe aTOMOB Y MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIpHAsi Macca, TeryiIoBble CBOMCTBA TBEPABIX TeJl, )KUJIKOCTel U ra3os,



j/IeKTpUUeCKre  CBOWMCTBA  MeTas/uiOB,  SJIEKTPOJIUTUUECKasi  [JUCCOLMalus,
rajibBaHUKa.

Ieoepacpusi: BNaKHOCTb BO3/lyXa, BETPbI, OapoMeTp, TepMOMETP.

TexHonozus: TipeoOpa3oBaHUe [BWKEHUN C HCIIOMb30BaHHEM MeXaHH3MOB,
y4éT TpeHusi B TeXHUKe, TMOJIIUINHUKA, MCI0/Ib30BaHUEe 3aKOHAa COXpaHeHUs
MMITy/lbCa B TexXHUKe (pakeTa, BOAOMET W JpPYrue), [ABUrarejib BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OLITOBOIM XOJIOAWILHUK, KOHAUIIMOHEP, TeXHOIOTHUH
MOJIyuyeHUs] COBPEMEHHbIX MaTepuajoB, B TOM 4MC/Je HaHOMAaTepuasaoB, U
HaHOTEXHOJIOTHH, 3/IeKTPOCTaTHUecKasl 3all[uTa, 3a3em/ieHHe 3eKTPOrnpubopoB,
KCEepOKC, CTPYHHBIN TIPUHTeEP, 3/IeKTpOHarpeBaTe/ibHbIe TIpUOOpHI,
3/IeKTPOOCBETUTe/IbHbIE PUO0PHI, TabBaHUKA.

11 K/TACC

Pa3pen 4. DneKkTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOyKyust

[TocTosiHHBIE MarHUTBI. B3arMo/1eliCTBMe MOCTOSHHBIX MarHUTOB. MarHuTHoe
riosie. BeKTOp MarHUTHOW MHAYKUWU. [IpUHIUIT CyTIeprio3ULiMM MarHUTHBIX TT0JIEN.
JIVHUY MarHUTHOW WHAYKIMU. KapTWHa /JWMHUAW MAarHUTHOW HWHAYKIMW TOJIS
TOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/ie TIPOBOAHMKA C TOKOM. KapTwuHa /MHUM WHAYKUAU
MarHWTHOTO TOJIg JJIMHHOTO TIPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBO/IHUKA, KaTYLIKXA C TOKOM. OnbIT Jpcrena. BaumogercTBre MPOBOAHUKOB C
TOKOM.

Cuia Amrnepa, eé MOZyJ/Ib Y HarlpaBJ/leHUe.

Cwua JlopeHija, eé MOZy/Ib Y HarpaByieHue. [IBrKeHUe 3apsyKeHHOW YaCTULbI
B OZJHOPO/IHOM MarHUTHOM moJie. Pabora cunbl JlopeHiia.

fIBneHre 95/IeKTPOMarHUTHOM UWHAYKIMMU. [IOTOK BeKTOpa MarHUTHOM
WHYKOUK. OJIEKTPOJBWXKYILAs CWla HWHJAYKIUU. 3aKOH 3JIeKTPOMarHUTHOU
vHAYKUUU Papazes.

BuxpeBoe 3/eKTpruuyeckoe TMoJie. OJIEKTPOABWKYLass Cula WHAYKLUU B
MPOBOJHUKE, IBWKYILLIEMCS TTIOCTYNaTe/IbHO B OAHOPOAHOM MarHUTHOM I10JI€.

[IpaBuso JleHua.

NHAYKTUBHOCTb. fIB/eHWe CaMOWHAYKLUMU. OJIeKTPOABWIKYLLAS  CUJa
CaMOUHYKLIUHU.

OHeprusi MarHUTHOTO MOJI KaTyIIKKA C TOKOM.

DJIeKTPOMarHUTHOe T10J1e.

TexHrWueckue YCTPOWCTBA M TMpaKTUUeCKOe TMpUMEeHeHUe: TOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIEKTPOJBUraTe/lb, YCKOPUTE/NH 3jIeMeHTapHbIX
YyacCTHLl, UHAYKLUOHHAS TeYb.



Llemoncmpayuu

OneIT OpcTea.

OTK/IOHEeHHe 3/IeKTPOHHOI'0 yYKa MarHUTHBIM I10JIEM.

JIvHAY UHAYKLUYA MarHUTHOTO T10JISL.

B3anmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cunbl JIopeH1ja Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3/1eKTPOMarHUTHOW MHAYKLWH.

[IpaBusno JleHua.

3aBUCHUMOCTb 3JIEKTPOJBWXKYLLEW CHAJIbI UHAYKLIAA OT CKOPOCTHM W3MEHEeHHs
MAarHUTHOI'O IOTOKa.

SIBneHre CaMOWHAYKLMU.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3yuyeHre MarHUTHOIO I10J/1s1 KATYLLIKH C TOKOM.

WccnenoBanue 1eUCTBYS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBaHue siBlIeHUSs 3/1eKTPOMarHUTHOW UHAYKLWH.

Paspen 5. Ko1e6aHusa v BoJIHbBI

Tema 1. MexaHuuecKue u 3/1eKMpoMazHuUImHble Ko/1e0aHus

KonebarenbHass  cuctemMa. CBoOOogHBIE — MeXaHMUecKWe — KoyiebaHMs.
I"apmoHuueckre Kosiebanws. Ilepuoz, yacTtoTa, aMIuiuTyia ¥ (asa KosieOaHUH.
[Tpy>KWHHBIN MasgTHUK. MaTeMaTUueCKUl MasiTHUK. YpaBHeHHEe rapMOHUYeCKUX
Konebanuii. [IpeBpaiiieHrie 3HepTUM MPU rapMOHUYECKUX KOoebaHuUsIX.

KonebarenbHbiii  KOHTYp. CB0OOJHBIE 3/1€KTPOMarHUTHbIE KOje0aHWS B
U7iea/lbHOM KoJiebaTe/TbHOM KOHType. AHAaJIOTHUSI MeXIy MeXaHHUYeCKUMH U
3/IEKTPOMAarHUTHBIMA  KosieOaHusiMi. Dopmysna TomcoHa. 3aKOH COXpaHeHHs
SHEepruy B Hjjea/lbHOM KoJyiebaTe/IlbHOM KOHTYPE.

[TpencraBieHue 0 3aTyxaloluX KojnebaHusx. BeIHYX/IeHHbIe MeXxaHUueCKUe
KosnebaHusi. Pe3oHaHC. BbIHYX/IeHHbIe 3/1eKTPOMarHUTHbIe KoJsieOaHUs.

[TepemeHHbI TOK. CHHyCOWJaNbHBIM TepeMeHHbIi TOK. MOII[HOCTh
repeMeHHOT0 TOKa. AMIUIMTY/THOe U [eUCTBylolllee 3HaueHWe CU/bl TOKa U
HaTIPSDKeHHSI.

Tpancdopmarop. I[Tpon3BoAcTBO, Tiepefadya U noTpebeHre 371eKTPUYeCKOM
SHEepruy. JKOJIOTUUeCKHe PHUCKHU MpU TIPOU3BOZCTBE 3/1eKTposHepruu. KymbTypa
WCTI0/Tb30BaHUsI 37IEKTPOIHEPT UM B TIOBCEIHEBHOM YKM3HM.

TexHuueckre yCTPOMCTBA W TpaKTUUeCKOe TpUMeHeHHe: 3eKTPUUecKuid
3BOHOK, FreHepaTop MepeMeHHOT0 TOKa, TMHUU 37IeKTporepe/ay.

Lemoncmpayuu

ViccnenoBaHre TapamMeTpoB KoJie0aTe/IbHOM CHUCTeMbI (TIPYKWUHHBIA WIH
MaTeMaTU4eCKui MasiTHUK).



HabJttojeHue 3aTyxaroIux Koyie6aHMi.

ViccnemoBaHre CBOMCTB BBIHYKZEHHBIX KOeOaHMA.

Habsto/jeHue pe3oHaHca.

CBo0OO/HBIE 3/IEKTPOMArHUTHBIE KOTeOaHusI.

OcuuinorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HANPSDKEHUSI OT BPEMEHU) [IJis
3/IeKTPOMarHUTHBIX KOJleOaHUM.

Pe3oHaHC 1mipy TIOC/I€40OBAaTE/IbHOM COEAWHEHWH Ppe3nCTOpa, KaTyILIKU
WHAYKTUBHOCTU U KOH/IeHCaTopa.

Mogesib IMHUM 3/71eKTporepeayn.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

WccnenoBaHue 3aBUCMMOCTU Tepro/ia Masbix KosiebaHUM Tpy3a Ha HUTU OT
JUTAHBI HUTH U MacChl Tpy3a.

WccnenoBanue nepeMeHHOTO TOKA B LU U3 TTOC/1ej0BaTe/IbHO COeIMHEHHBIX
KOH/ZIeHCaTOopa, KaTyLLUKU U pe3ucTopa.

Tema 2. MexaHuuyecKue u 3/1eKmpomMazHUmMHble 80/IHbl

MexaHuueckre BOJIHBI, yCJIOBUSA pacripoctpaHenus. Ilepuoxa. CKOpoCThb
pacrpocTpaHeHuss W JjiMHa BOJHBL. [lomepeuHble W TPOJO/bHBIE BOJIHBI.
Nurtepdepenius U qudpakiiyvs MexaHu4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMarHWTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUS] 3/IEKTPOMAarHUTHBIX BOJIH.
B3aumMHasi opueHTaljus BeKTopoB E, B, V B asiekTpomarauTHoOM BoiHe. CBOMCTBA
57IeKTPOMarHUTHBIX BOJIH: OTPa’KeHWe, TMpejioM/ieHue, noJisspyu3aliys, Audpakius,
vHTepdepeHiusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkana 3/1eKTPOMAarHUTHBIX BOJH. [IprMeHeHue 3/1eKTPOMarHUTHBIX BOJH B
TeXHUKE U OBITY.

[IpyuHUMIIBI paJUOCBS3U U TesleBUJeHus. Paguosiokarus.

DeKTPOMAarHMTHOe 3arpsi3HeHUe OKPY Karolller Cpe/ibl.

TexHWUeCcKue yCTPOMCTBA M TpPaKTUYeCKoe MNpUMeHEeHHe: My3bIKaJbHbIe
MHCTPYMEHTHI, YyJbTPAa3BYKOBasi [JUAarHOCTMKA B TeXHUKE W MeJulMHe, pajap,
paZiMONPUEMHUK, TeJeBHU30p, aHTeHHa, TejieoH, CBU-meus.

Lemoncmpayuu

Ob6pa3oBaHue ¥ paCIpOCTPaHeHHe TTOTIePEUHBIX U IMPO/I0/IbHBIX BOJIH.

Koneb6mtotieecst Tesi0 Kak NCTOUHUK 3BYKa.

Habtto/jeHre oTpaykeHus U MpeioM/IeHUsI MeXaHUueCKUX BOJIH.

Habntopenue natepdeperiiyu U Audpakiiiv MeXaHUUeCKUX BOJTH.

3BYKOBOW pe30HaHC.

HabstofieHre CBA3M TPOMKOCTUA 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U
4yacToTOU KonebaHui.



WccnenoBaHre CBOMCTB 3/IEKTPOMAarHUTHBIX BOJTH: OTpakeHue, TIpeIoMIIeHHe,
ronsipusanus, Audpakiusi, HTepdepeHIusl.

Tema 3. Onmuka

'eomeTpuueckass onTuka. I[IpsiMonMHeNHOe pacrpocTpaHeHWe CBeTa B
OoZHOpOAHOU cpefe. JIyu cBeTa. ToueuyHbIM UCTOYHUK CBETA.

OTpakeHre cBeTa. 3aKOHbI OTpakeHUs1 cBeTa. [locTpoeHre n300paXkeHU! B
TJIOCKOM 3epKarie.

[TpenomeHue cBeta. 3aKOHbBI TIpe/IOMIeHHUs CBeTa. AOCOJIIOTHBIN TTOKa3aTe/b
npenomsienusi. IlonHoe BHyTpeHHee oTpakeHue. [lpefenbHbIM Yroa MOJHOTO
BHYTPEHHEr0 OTPa’KeHUSI.

Mucniepcus ceeta. CroykHbIN cocTaB 6esoro ceta. LIger.

Cobupatroriye ¥ paccerBatoliye JUH3bl. ToHKas ivH3a. @OKyCcHOe pacCTosiHUe
Y OINTHYeCKasl CWjia TOHKOW MMH3bI. [TocTpoeHue M300pa)keHWH B COOMpArOIUX U
paccenBaroLUX MMH3ax. PopMysia TOHKOM JIMH3bL. Y Be/lnueHue, aBaeMoe JTMH30M.

[Ipenensl MPUMEHUMOCTH FeOMEeTPUYECKOW OITHKHU.

BosHoBass onTuka. WHTepdepeHiusi cBeTa. KorepeHTHble HCTOUYHHKH.
YcnoBuss Hab/to/leHHss MakKCMMYMOB W MHWHUMYMOB B UWHTepdepeHI[MOHHOM
KapTUHE OT /IBYX CUH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Oudpakius ceta. [JudpakiioHHass pemiéTka. YcjaoBue HabOmrozeHUs
[JIaBHBIX ~MakKCMMyMOB TIpM TaJleHWd MOHOXPOMAaTHMYeCKOro CBeTa Ha
IV(PaKLMOHHYIO PEIIETKY.

[TonAapusanus cBera.

TexHWUueCcKue yCTPOMCTBA W TpakTUYeCcKoe MpUMEHeHWe: OYKH, JIyTa,
(doToanmapar, TPOEKI[MOHHBIA arrapaT, MUKDPOCKOII, TejeCcKOor, BOJIOKOHHAas
OITHKA, NU(PPaKIMOHHAs PelléTKa, OISIPOU,.

Lemoncmpayuu

[IpsiMo/IMHElHOe pacrpoCTpaHeHWe, OTPaKeHWe | MpeioMJIeHHWe CBeTa.
OnTuueckrie IpUOOPHI.

[ToHOe BHyTpeHHee oTpakeHue. Mo/ie/ib CBeTOBO/A.

ViccnemoBaHre CBOMCTB M300pakeHUH B TMH3aX.

Mopenu MUKpPOCKOIIa, TejiecKorna.

HabntoneHue nHrepdepeHiLIvy CBeTa.

Habmonenne gudpakiuu ceeTa.

Habntomenne aucriepcyy cBeTa.

[TonyyeHue crieKTpa € TOMOLLBIO TIPHU3MBI.

[TonyueHue cnieKTpa C IOMOIIbLIO0 AU(PPAKLIMOHHOW PeIIETKHU.

HabntomeHue mossipu3aljiu CBeTa.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

V3mepeHue rokasareJis pejioOM/IeHUs CTeK/Ia.



WccnenoBaHue CBONCTB n300pa>keHU B JTMH3aX.
Habntomenue aucriepcyy cBeTa.

Pa3pen 6. OcHOBBI Crielida/IbHON TeOPHUHM OTHOCUTE/IbHOCTH

['paHuLIbI NPUMEHUMOCTHU K/IaCCMUYeCKOM MexaHUKU. [ToCTynaThl crieriuaabHOU
TEOPHUU OTHOCUTEbHOCTU: UHBAPUAHTHOCTh MOAYJIA CKOPOCTH CBeTa B BaKyyMe,
MPUHLIUN OTHOCUTE/IbHOCTU DWHILTeHHA.

OTHOCUTETLHOCTb OZJHOBPEMEHHOCTH. 3aMe/l/lIeHre BPeMEeHU U COKpallleHue
JUTVHBI.

OHeprusi U UMNYJibC PEISITUBUCTCKOM YaCTULBI.

CBs13b MacChl C SHepruel U UMIyJIbCOM PeJIITUBUCTCKOW UaCTULIbl. DHEPTrHs
MOKOS.

Paspgen 7. KBanToBas ¢pu3uka

Tema 1. DnemeHmMbI KBAHMOBOLI ONMUKU

®otonbl. PopmyJia [11aHKa cBsizu 3Hepruu GOTOHA C ero YaCTOTOM. JHeprus
Y UMITyJ/IbC (POTOHA.

OTkpbiTHe U uccnefoBanre Gpoto3ddekra. OnbiThl A. I'. CTo/leToBa. 3aKOHBI
dboToaddekra. YpaBHeHue DuHIITeMHa A7 (oTod(pdekTa. «KpacHasi rpaHuiia»
dboTrosddexra.

Haenenue ceeta. OmbiThl I1. H. JleGezera.

XUMHUecKoe JelCTBYe CBeTa.

TexHuueckue yCTpONCTBAa U MpakTHUeCKoe NpUMeHeHHe: (HOTO3/IeMeHT,
dhoToIaTUMK, CoiHeuHast baTapesi, CBETO/IUO/.

Lemoncmpayuu

®oT03¢(deKT Ha yCTaHOBKe C LIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelliHero ¢hoTo3ddeKTa.

Ceeroguop,.

CosiHeuHast baTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OrnbiTel Pe3epdopga Mo paccessHUIO O -yacCTHL].
[InanerapHas wmogens aroma. [loctynatel bopa. M3nyueHuve U TiOrJioljeHue
(hOTOHOB MpU Tiepexo/ie aToMa C OJHOTO YPOBHSI 3HEPrUM Ha JApyrou. Buabl
crieKTpoB. CIieKTp ypOBHEeW SHepruy aToMa BoJ0po/ia.

BosHOBBIe cBoMcTBa yacTtul]. Bonnel ge bporinsa. KopnyckynsipHO-BOJTHOBOU
Jlyasmu3M.

CrioHTaHHOe U BBIHYK/IEHHOE HU3/TyueHue.

TexHrueckue YCTPOWCTBA M MpPAaKTUUYECKOe TpHUMeHeHHe: CIeKTpabHbIN
aHa/m3 (CeKTPOCKOIT), ia3ep, KBAaHTOBBIM KOMITBIOTEP.

Lemoncmpayuu



Mogens onbita Pe3epdopga.

OrnpezienieHre JJIMHBI BOJIHBI J1a3epa.

Habsto/jeHue iMHevaThIX ClIeKTPOB HU3/yUeHusl.

Jlasep.

YueHuuecKuli 3kcnepumeHnm, aabopamopHble pabombi

Habsto/jeHue IMHeHYaToro creKkTpa.

Tema 3. AmomHoe s10po

OKCIIepUMeHTHI, [0Kas3blBarolllie CJI0KHOCTb CTpoeHUs sifgpa. OTKpbiTHe
pazaroakTuBHOCTU. OnbIThl Pe3epdopa 1o onpezesneHuto CoCTaBa paJju0aKTUBHOTO
usnyuenusi.  CBoiictBa  anb(a-, Oera-, ramMma-usayueHus.  BrmsHue
PaZiIMOAaKTUBHOCTH Ha >KVBbIe OPraHU3MBL.

OTKpeITE  TIPOTOHA W HeUTpoHa. HykjoHHass  Mogenb  siApa
Ietizenbepra—/BaHeHKO. 3aps/ siipa. MaccoBoe UMCIIOo siipa. M30TOMbL.

Anbda-pacriasi. OJ/IeKTPOHHBIA U TO3UTPOHHBIM OeTa-pacraz. ['amma-
W3/1yuyeHre. 3aKOH paJJMO0aKTUBHOIO pacraja.

OHeprusi CBSI3U HYKJIOHOB B sifipe. finepHble cuibl. [ledeKT Macchl sifjpa.

AnepHble peakiuu. /lesieHue ¥ CUHTe3 s/ep.

SlmepHbiii peakTop. TepmosigepHbiii cuHTe3. I[IpobGseMbl ¥ TEepPCTIEKTHUBEI
SIePHOM SHEPTreTUKU. DKOJIOTUUeCKHe acleKThl siZIePHOU SHepreTHUKHU.

DJieMeHTapHble 4acTULlbl. OTKpPBITUE TI03UTPOHA.

MeTogpbl Hab/rOJeHUST U perUCTPaLUU 37ieMeHTapHbIX UaCTHLI.

dyHaMeHTabHbIe B3aUMO/eUCTBUS. EAMHCTBO (pr3rueCcKour KapTUHbI MUPA.

TexHUUeCcKue yCTPOMCTBa U MpPaKTHUYeCKoe NpUMeHeHue: [03MMeTp, KaMmepa
BubCcoHa, siiepHbIid peakTop, aToMHasi 6omo0a.

Llemoncmpayuu

CUéTurK MOHU3UPYIOLMX YaCTHUL].

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (M0 TOTOBBIM oTorpadusim).

Pa3pgen 8. DieMeHTbI aCTPOHOMMH M acTPO(PU3UKU

OTarnbl pa3BUTHSL aCTpPOHOMUU. [IprKiasHOe ¥ MUPOBO33peHYeCKOe 3HaueHue
aCTPOHOMUM.

Bup 3Bé3nHoro Heba. Co3Be3gus, sipKve 3BE3/bl, IJIaHEeTbl, UX BUIUMOE
JIBIDKEHHE.

CosHeuHas cucreMa.

ConHue. ConHeuHast akTUBHOCTb. McTouHuK 3Hepruu Co/HIla U 3BE3[.
3BE3Jbl, UX OCHOBHbIe XapaKTepUCTHMKHU. [luarpaMma «CIeKTpa/bHbIA KjacC —
CBETUMOCTb». 3BE83[bl T[/IaBHOW I10C/Ie[0BAaTe/JbHOCTA. 3aBUCUMOCTb «Macca —
CBETUMOCTb» JI/I1 3BE37] IJIaBHOW I10C/Ie[0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue



3B€3/. CoBpeMeHHbIe MpeJCTaB/AeHUsI O MPOUCXOXKAEeHUU U 3Bositoluu CosHIa U
3B€371. OTaribl )KU3HU 3BE3/.

Mneunsii [lyte — Hamia [Nanaktvka. ITonokenue u nBwkeHue CosiHIa B
[anakTtuke. Turnbl TaslakTUK. PasinoraiakTUKU U KBa3apbl. YépHbIe IbIPHI B siZipax
rajiakTHK.

Bcenennas. Paciimpenne BcenenHoil. 3akoH Xa006sa. Pa3beranuve rajakTvk.
Teopus bosbliioro B3peiBa. PelMkTOBOE U3lyueHue.

MaciurabHas ctpykrypa BcenenHoil. MeTaranakTuka.

HepeilnéHnabie TTpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHust

HabstoieHusi HeBOOPYKEHHBIM TJ1a30M C MCIOb30BaHUEM KOMIIbIOTEPHBIX
TIPUJIOXKEHUH /ISl oTIpefiesieHysl T0/I0)KeH!sT HebeCHbIX 00BheKTOB Ha KOHKDPETHYIO
JlaTy: OCHOBHbIe co3Be3/iusi CeBepPHOro MOJTyLlapus U sipKre 3BE3/bl.

HabmozneHus B Teneckor JIyHbl, raHeT, Meunoro [TyTu.

O0o0maromee MOBTOpeHUe

Ponb Gu3MKM W aCTPOHOMHMHM B SKOHOMHYECKOW, TeXHOJ0ThuYeCcKOow,
COLIMA/IbHOM U 3TUYeCKOU cdepax [esATeTbHOCTU Ye0BeKa, POJib U MeCTO (PU3UKHU
Y aCTPOHOMUU B COBPEMEHHOU HayuyHOM KapTUHe MUpa, po/b (hr3MUecKoi Teopun
B hOpMHPOBaHUH Mpe/ICTaBIeHN 0 pU3nUeCcKol KapTUHe MUpa, MecTo (hU3uUeCKou
KapTUHBI MHpa B O0O0IIeM psay COBPeMeHHbIX eCTeCTBeHHO-HayUHbIX
ripe/iCTaB/IeHUM O TPUPOJIE.

MeXxnpeaMeTHbIe CBS3H

M3yuenue Kypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce OCYIIeCTB/ISIETCS C
YU4ETOM COZiep)KaTebHbIX MeXXIpeAMEeTHBIX CBsi3ed C KypcaMU MaTeMaTHKU,
buonoruu, XUMuUu, reorpadyy U TEXHOJIOTHH.

MedicnpeOmemHble noOHAMuUS, CBSi3aHHbIE C W3yue€HHeM MeTO/I0B Hay4yHOI'O
TO3HaHUs: siBJieHWe, HayuyHbId (akKT, TuroTesa, (Pusnueckas BeIUUMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIiepUMeHT, MO/leTMPOBaHue, MO/leflb, U3MepeHue.

Mamemamuka: pellieHWe CHUCTeMbl ypaBHEHUM, TPUTOHOMeTpHUYeCKUe
(yHKUMU: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETpPHUYECKOe
TOXK/IeCTBO, BEKTOPbI U WX TPOEKIIMM Ha OCH KOOpJMHAT, CI0)KeHUe BEeKTOPOB,
MIPOM3BO/HBbIE 3/IeMeHTapHBIX (YHKI[UH, TIPU3HAKW TI0/I00UsST TPEeYyro/IbHUKOB,
orpe/iesieHHe TJIO[AAN TJIOCKUX (UTyp ¥ 00bEMa TeJl.

Buonoeusi: 3/eKTpuUecKve siBJieHUSI B JKUBOUM TpHUPOZe, KosebaTelbHbIe
JIBIDKEHUSI B )KUBOU TPHUPOJie, ONTUUeCKHe SIBJIeHHs B JKUBOW MPUPO/e, JeHCTBUe
paivaliuu Ha >KHBble OpPraHU3MBbl.

Xumusi: CTpoeHUe aTOMOB U MOJIeKYJI, KPUCTa/I/IMuecKasi CTPYKTypa TBEPAbIX
TeJ, MeXaHU3MbI 00pa30BaHUsI KPUCTA/UTAUECKOU PeIIETKH, CTIeKTPa/IbHbINA aHaH3.



leoepacpus: MarHuUTHbIE TIOMIOCA 3eMJIM, 3ajie)Kd MarHuUTHBIX DY/,
(hboToChEMKa 3eMHOM MOBEPXHOCTH, Tpe/jCKa3aHue 3eM/IeTPsSICEeHUM.

TexHono2us: J/MHUM SJIeKTporiepesiay, TeHepaTop TepeMeHHOr0 TOKa,
3/IeKTPO/iBUTraTe/ b, WHAYKI[MOHHAsi Teub, pajiap, PaJlMONPUEMHUK, Te/IeBU30p,
aHTeHHa, TesedoH, CBU-meub, MpOEKIMOHHBLIM armapaTr, BOJOKOHHAs OITHKa,
coJiHeuHas barapesi.



INTAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUSA IIPOI'PAMMBI IIO
®UN3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpeaMera «@PH3MKa» Ha YPOBHE CpeJHEro O0OIero
obpa3oBanust (06a30BbIli YPOBEHb) /IO/DKHO 00eCIeUnTh JOCTIKEHHe CrielyFOIX
JTMYHOCTHBIX, METAINpPeIMETHBIX U MIPeJIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToR.

JINUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3y/IbTaTbl 0OCBOEHUs yuebHOro Tipeamera «PU3NKa» 10JDKHbI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYarIIUXCsS PYKOBO/CTBOBATHCS
chopMHUpOBaHHOM BHYTPeHHeM TMO3WlMel JIMUHOCTH, CHUCTEMOW I1IeHHOCTHBIX
OpUeHTallui, TIO3UTHUBHBIX BHYTPEHHUX  yOeX/AeHH{, COOTBeTCTBYIOIIUX
TPAJIUL[MOHHBIM 1[€eHHOCTSIM POCCHMMCKOro 00llecTBa, pacClIMpeHue >XU3HEeHHOTO
OIbITa U OMbITa JeqITe/JIbHOCTH B MpOLiecce peanu3aliid OCHOBHBIX HaripaBjeHUMN
BOCITMTaTe/IbHOU [1eATe/IbHOCTH, B TOM YMCJIe B YaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTb IPA’KJAHCKOM MO3ULIMK 00yUarolierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4jieHa POCCUICKOro 0bI1iecTBa;

TIDUHSTHE  TPAJWIMOHHBIX  OO0IleYe/sloBeUeCKUX TIYMaHUCTUYECKUX U
JleMOKpaTUUYeCKHX 11eHHOCTel;

TFOTOBHOCTb BECTH COBMECTHYIO [1eSTe/IbHOCTb B HMHTepecax TpaKZaHCKOTO
o0111ecTBa, yuaCcTBOBaTh B CAaMOYIIpaB/ieHUU B 00pa3oBaTeIbHOM OpraHy3aliuy;

yMeHHe B3aUMO/IelCTBOBATh C COLMaTbHBIMA UHCTUTYTaMU B COOTBETCTBUU C
vx QYHKIUSAMU U Ha3HaUeHUeM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [leTe/IbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUKMCKOU IPakFaHCKOW UAEHTUUHOCTH, TaTPUOTHU3Ma;

LIEHHOCTHOe OTHOIIIeHWe K TOCYyJapCTBEHHbIM CHMBOJAM, JOCTHXKEHUSIM
POCCUMCKUX YUYEHBIX B 00/1aCcTH (PU3UKU U TEXHUKWY;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HDABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHMUS;

CMOCOOHOCTh OLIeHWBAaTh CUTYAlMI0 U TIPUHMMAaTh OCO3HAHHbIE pellleHus],
OpPUEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMBI Y L|EHHOCTHU, B TOM UHCJ/IEe B
JeaTeIbHOCTH YUYEHOI0;

0CO3HaHUe JIMYHOT'0 BKJ/IaJja B IIOCTPOeHHe YCTOUUMBOTO OyAyIiiero;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

5CTETUYECKOe OTHOLIEHWE K MUPY, BK/IH0Yasl 3CTETUKY Hay4HOIO0 TBOPYECTBa,
rpucyiilero puanueckoi HayKe;

5) TPYAOBOro BOCIUTAHMSA:



HMHTepeC K pa3nuuHbiM cdepaM MpodecCMOoHaNIbHOW [1eSITebHOCTH, B TOM
YKCIe CBSI3aHHBIM C (DHM3UKOM M TEXHUKOW, yMeHHe COBepIlaTh 0CO3HAHHBIM BBIOOD
Oyayie mpodeccuy U peaTM30BbIBAaTL COOCTBEHHBIE KHU3HEHHBIE T1/1aHbl;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO M caM000pa30oBaHHIO0 B 00/1aCTH
(bU3MKKU Ha TIPOTSDKEHHH BCel »KU3HU;

6) 3K0/1I0rHYeCcKOro BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh 3KOJIOTUUECKOM KY/bTYPhbl, OCO3HaHHE TI100ambHOTO
XapakTepa 3K0JIOrHUYeCcKHUX Tpob/iem;

TJIaHUPOBaHUE U OCYILL[eCTB/IEHUE JeMCTBUM B OKPYKalolllel Ccpejie Ha OCHOBE
3HaHUS 1je/led YCTOMUUBOTO Pa3BUTHS Ue/I0BeUYeCTBa;

paciiMpeHve OMbITa JesiTeJIbHOCTA 5KOJOTUUeCKOM HamnpaBAeHHOCTH Ha
OCHOBe MMEIOIIUXCS 3HaHUM M0 (PU3KKE;

7) 1leHHOCTH HAay4YHOT'0 MO3HAHUA:

chOpMUPOBAHHOCTL MHPOBO33peHHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (GH3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTW Hay4yHOW [lesATe/IbHOCTU, TOTOBHOCTh B IIpoljecce
r3yueHus1 GU3UKH OCYIEeCTB/ISATh MPOEKTHYIO U UCCIIe/0BaTeNbCKYIO JesiTeTbHOCTD
VH/JVBU/Tya/IbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

ITo3HaBaTe/IbHbIE YHUBepCa/IbHbIE YueOHbIe AeliCTBUS
Ba3oBbie j1oruyecKue elCcTBHA:
caMmocTosiTe/IbHO  (OpMy/nMpoOBaTb W aKTyalW3upoBaTb  Mpobiemy,
paccMaTpuBaTh eé BCeCTOPOHHE;
OTpefiesiATh Lie/IM JleATeNbHOCTH, 3a/laBaTh TapaMeTpbl U KpPUTEpUU UX
JOCTIDKEHUS;
BBISIB/ISITh ~ 3aKOHOMEPDHOCTM UM TIPOTHMBOpeYMsi B  pacCcMaTpUBaeMbIX
(br3MUeCKUX SIBJIEHUSX;
pa3pabatbiBaTh IJ1aH pellieHusi MpobieMbl C YUTOM aHaliW3a UMEIOIUXCS
MaTepUabHbIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTHUBHI B [1eSITE/IbHOCTh, OL|eHUBATh COOTBETCTBUE Pe3y/IbTaTOB
1e/IsIM, OLIeHUBaTh PUCKH TIOC/IeICTBUN JesITe/IbHOCTH;
KOOP/IMHUPOBATh Y BBITIO/HATE PAOOTY B yC/IOBUSIX peajibHOTO, BUPTYaJbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJENCTBYS;
pa3BUBaTh KpeaTUBHOE MbIILIJIeHHe TIPY pellleHrH >KU3HeHHbIX MpobsieM.
Ba3oBble ncciejoBaTe/IbCKHe AeiiCTBHUSL:
B/afleTb HAy4YHOM TEePMUHOJIOTHEM, KIH0UYeBbIMUA TOHSATUSIMA U MeTO[aMU
(bur3rueCcKoil HayKu;



BJIaZIeTh HaBbIKaMU y4eOHO-MCCIe[oBaTeIbCKON M MPOEKTHON AesTeTbHOCTH
B 00/actv pu3MKM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITe/TbHOMY TTOHCKY
METO/IOB pellleHHs 3aziau (HU3MUECKOTO CO/IeP’KaHus, TIPUMEHEHHIO Pa3/TMUHbIX
METO/IOB TTO3HAHUS;

B/IaZIeTh BHUAAMH [IeATeJIbHOCTH II0 TIIOJIyUeHHI0O HOBOTO 3HAHUSA, €ro
MHTEeprpeTaliiy, TpeoOpa30oBaHHI0 W TPUMEHEHHI0 B Pa3MUHbIX yueOHBIX
CUTYaI[USAX, B TOM UHCJIe TIPU CO37ZIaHUH YUeOHBIX TIPOEKTOB B 00/1aCTH (hHU3UKH;

BLISIB/ISITh TIPUUMHHO-C/IeJICTBEHHBIE CBSI3M W aKTyaJW3UpOBaTh 3ajiauy,
BBIIBUTATh TUTIOTE3Y €& pellleHus, HAXOJUTh apTyMeHTHI /IS I0Ka3aTe/TbCTBa CBOMX
YTBEP)KIeHUH, 3a/1aBaTh MTapaMeTphbl U KPUTEPHH PEIleHHsT;

aHa/IM3MPOBaTh TIO/IyUeHHbIe B X0/l peIleHus 3aJauyd  pe3y/bTaThl,
KPUTHYECKH OIIeHMBAaTh UX [JOCTOBEPHOCTD, IPOTHO3HMPOBATh M3MEHEHHE B HOBBIX
yCJIOBUSIX;

CTaBUTh W (OPMYy/IUpPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTenbHOMU
JlesITe/TbHOCTH, B TOM UHCJIe TIPH U3YUeHUH (H3UKY;

JlaBaTh OI[€HKY HOBBLIM CUTYaLlUsIM, OI[€HUBaTh IMPHUOOPETEHHBIH OIbIT;

yMeTb TIePeHOCHTh 3HaHUSI 10 (HU3KMKe B TIPAaKTHUeCKyl0 00/acTb
JKU3HEeJesATe/IbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPeIMETHBLIX 00/1acTel;

BBIZIBUTaTh HOBBIE W/IEH, TIpe/jjlaraTb OpUrhHaIbHbIE TOAX0/bI U PEeIIeHM s

CTaBUTH MPOOIEMBI U 3a/IauH, JOMYCKAOIIIe albTepHATUBHBIE PEIIeHUS.

Pabora c uH(opmanmeii:

B/IafieTh HaBbIKaMH TTOTy4deHUst WHMOpMalyd (GU3NUECKOT0 COZEep>KaHUs U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIeCTBJISATh TIOMCK, aHajIu3,
CHUCTeMaTH3alluI0 U HMHTEpIIpeTaljiio WHGOPMAIUM pa3MyHbIX BHAOB W (opm
TIpe/ICTaBJIeHUST;

OLIeHHBATh JOCTOBEPHOCTh MH(OPMALNH;

WCTI0/Ib30BaTh  CpeACcTBa  WHGMOPMALMOHHBIX W KOMMYHHKAL[OHHBIX
TE€XHOJIOTUMA B PelleHNHd KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OpPraHW3al[MOHHBIX
3a/1au ¢ cobmoieHreM TpebOBaHUM PrOHOMUKH, TEXHUKY 6€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHHs], TMPaBOBbIX K 3THUYECKMX HOPM, HOPM HWH(MOPMAaIMOHHON
0e30r1acHOCTY;

CO3/laBaTh TEKCThl (PM3NUECKOr0 COZEepKaHHsS B Pa3HUHBIX (opMarax C
y4E6TOM Ha3zHaueHWs] MHGOpMALUU U 1[e/IeBOM ayIUTOPHH, BbIOMpast ONTTUMAaJIbHYIO
dhopMy mpezicTaB/IeHUsT ¥ BU3ya/TH3aLIUH.

KoMMyHUKaTHBHbIE YHUBepCa/IbHbIe YueOHbIe AeliCTBUs:
OCYILLeCTB/ISAT 001{eHNe Ha YPOKax (PU3UKK U BO BHEYPOUHOU JieSITe/TbHOCTY;
pacro3HaBaTh MPEJNOCbUIKM  KOH(MJIMKTHBIX CUTyallui W  CMSryaThb
KOH(JIUKTBI;



Pa3BEPHYTO U JIOTUYHO W3/laraTh CBOIO TOUKY 3PEHHUsI C HCIOb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

TOHMMaTh ¥ WCII0J/Ib30BaTh MPEeUMYyIeCTBa KOMaHJHOW W WHAWBU/YaTbHON
paboThI;

BbIOMpATh TEMATHKYy W METO[bl COBMECTHBIX AEHCTBHUH C Yy4ETOM OOIMX
WHTEPEeCOB U BO3MOXXHOCTEH KaXK/I0T0 UieHa KOJUIeKTHBA;

MpUHUMAaTh  1[eIM  COBMECTHOM  /IeATe/IbHOCTH, OpraHWU30BbIBaTbH U
KOOD/IMHUPOBaTh [IeMCTBUs TI0 €€ [OCTI)KeHUIO: COCTaB/SThb TJIaH JAeWCTBUM,
pacripefie/iiTb PO C YUuéTOM MHEHMM Y4YaCTHUKOB, OOCYKJaTb pe3y/IbTaThbl
COBMECTHOM paboTHI;

OLI€HMBATh KaUeCTBO CBOEro BK/Ia/la M KaXK/I0TO yUaCTHUKA KOMaH/IbI B OOIIHM
pe3y/bTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBBIE TIPOEKThI, OLIEHWBaTh U/e€W C TIO3ULMA HOBU3HBHI,
OpPUTMHA/ILHOCTH, MPAKTUYeCKOW 3HaUUMOCTH;

OCYLIECTB/ISITh TIO3UTUBHOE CTpaTernyeckoe TIOBeJileHHe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHHe, ObITh MHULMATUBHBIM.

PeryniAaTHBHBIE YHHUBepPCa/IbHbIE yUeOHbIe JeiCTBHs
CamoopraHusanmsa:

CAaMOCTOSITeJTbHO OCYIIeCTB/ISATh TI03HABATE/bHYIO IeSITe/IbHOCTh B 00/acTh
GU3MKM W aCTPOHOMMHM, BBISIBJISITH TIPOOJIEMBI, CTaBUTh W (OPMYJTHUPOBAThH
coOCTBeHHEbIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/SATh TUIAaH peIlleHds] PaCYéTHbIX U KadeCTBEHHBIX
3ajay, T/IaH BBITIO/IHEHUSI TIPAKTHUeCKOW paboThl C yUETOM UMEROIIUXCST PeCYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacLIMpsTh paMK{ yueOHOTo TipeiMeTa Ha OCHOBe JTMUHBIX TIPeITOUTeHUH;

JleaTh OCO3HAHHBIM BBIOOpP, apryMeHTUpPOBaTb ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TTPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh  (DOPMHUPOBAHWIO W TPOSIBJIEHWIO 3pYAULIMA B 00macTu
(bu13UKH, TIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTe/bHbBIN U KY/JIbTYPHBIA YPOBEHB.

CaMOKOHTPO/Ib, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBLIM CHUTYyaI[UsiM, BHOCUTb KOPPEKTHBBI B [I€SIT€TbHOCTD,
OLIEHHBATh COOTBETCTBHE Pe3y/IbTaTOB I[eJIsIM;

B/afieTb ~ HaBbIKAMU  TI03HaBaTelbHOW  peduieKCMM  KaK  OCO3HAHUS
COBepIllaeMbIX [JeNCTBUM U MBIC/IUTENbHBIX TIPOLIECCOB, WX pe3yJbTaTOB U
OCHOBAHUU;

HICTI0/Tb30BaTh TPUEMBI PedIeKCHH /11 OLIEHKW CHUTYal[iH, BbIOOpa BEPHOIO
pelleHus;



yMeTb OLIeHWBaTh PUCKHM W CBOEBPEMEHHO TIPUHUMATh peIleHus 0 WX
CHW)KEHHUIO;

NMPUHUMAaTh MOTHMBBI W apryMeHTbl [JPYTMX TIpU aHa/M3e pe3y/bTaToB
JesiTeIbHOCTH;

MIPUHUMATh Cebsi, TIOHNUMasi CBOM HeIOCTaTKH U JJOCTOMHCTRA;

MPUHUMATh MOTHMBBI W apryMeHTbl [PYIMX TIpA aHa/iv3e pe3y/bTaTOB
J1esITeIbHOCTH;

TpU3HaBaTh CBOE TTPABO U TIPAaBO APYTHUX HA OMIMOKHU.

B miporjecce OCTWKEHUS IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IIPOTPaMMBbI T10
bu3MKe s YpPOBHA cCpemHero o0miero o0Opa3oBaHus Y 00ydarOmUXCs
COBepIIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJIIeKT, TIpe/Iro/IaratoIuii
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUS, BK/TFOUAOIIEro CrTocOOHOCTh MTOHUMAaTh CBOE 3MOIMOHATBbHOe
COCTOSIHWe, BH/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW 3MOIL[MOHATLHOU Cdepsl,
OBITH YBEPEHHBIM B ce0e;

camMoperyJ/iMpoBaHusl, BKJIIOUAIOI[ero CaMOKOHTpPOJb, yMeHHe TIPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIIOBeJIeHWe, CIIOCOOHOCTb  a/lalTHPOBAaThCA K
IMOILIMOHA/IEHBIM U3MEHEeHUSIM U TIPOSIBJIATH TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeH MOTHBAlLUY, BK/IIOUAIOIel CTpeM/ieHre K JOCTVPKEeHHUIO 1Ie/Tu U
yCriexy, OINTHMH3M, WHULIMAaTUBHOCTb, YMeHHe [elCTBOBaTh HCXOJAS W3 CBOMX
BO3MO>KHOCTE;

IMIIATUH, BK/IFOUAOITe CTTIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOe COCTOSTHHE
OPYTUX, YyUYWTHIBAaTh €ro TP OCYIIeCTB/IeHWH OOIeHus, CIoCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

CoLlMaTbHBIX HaBBIKOB, BK/IFOUAIOIIMX CITIOCOOHOCTh BBICTpauBaTh OTHOILIEHHS
C IPYTHMH JIIOJbMH, 3a00THTBCS, TTPOSIB/ISITh MHTEPEC U pa3pelaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJ/IbTATBI

K xoHI1y o6yuenusi B 10 K/1acce ripeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM YPOBHe
JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00yJarOIIUXCsT YMeHUH:

JIeMOHCTPUPOBaTh Ha MpHMMepax poJib U MecTo (U3UKKA B (hOPMUPOBaHUHU
COBpeMeHHOW HayyHOM KapTHWHBI MHpa, B pPa3BUTHH COBPEMEHHOW TeXHUKU U
TEeXHOJIOTHH, B MPAKTUYECKOU [IeITeIbHOCTH JIFOJEeH;

YUUTHIBATb TpaHULbl TIPUMEHEeHUs] W3yueHHbIX (U3UUeCKUX Mo/leseil:
MaTepuasbHasi TOUKa, MHepljaibHas CUCTeMa OTCUYéTa, abCOJIFOTHO TBEPAOe Tero,
W/ieanbHbIA ra3, MOJe/Id CTPOEHUs ra30B, )KUJKOCTeH W TBEPABIX Tes, TOYEUYHbIN
37IeKTPUYECKUM 3apsi/i TIPY pellieHrr (PU3nuecKux 3ajjay;

pacrio3HaBath (pu3nueckue siBjieHUs (TIPOIeCChl) U OOBACHATH WX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIEKY/IIPHO-KMHEeTUUYECKOM TeOopHUH CTPOeHUs BellecTBa U



3JIeKTPOAMHAMUKU: paBHOMEPHOe ¥ PaBHOYCKOPEHHOe IPSIMOJIMHENHOe [IBU)KeHNe,
cBoboJHOe MajieHre Tes, JBW)KeHHe 0 OKPY)KHOCTH, MHepLsi, B3auMO/eiicTBHe
Tes1, auddy3usi, OpOYHOBCKOe /IBWKEHHWe, CTPOeHHe KUAKOCTel W TBEPABbIX Tel,
n3MeHeHre 00BEMa Tesl TPU HarpeBaHWU (OXJIaX/eHUM), TEIJIOBOe paBHOBeCHe,
ycriapeHye, KOHJeHcalus, IUIaBjeHue, KpUCTa/lyiv3alys, KUIleHue, BJIaKHOCTb
BO3/lyXa, IOBbIIIEHNWe [aB/IeHUs rasa [pU ero HarpeBaHuM B 3aKpPbITOM COCY/7e,
CBS3b MEXy IapaMeTpaMU COCTOsSIHUSA rasa B M30mpoLeccax, 3J1eKTpusaLus Tel,
B3aUMO/IEICTBUE 3apsi/iOB;

OMNHKCBhIBaTh MeXaHWYecKoe ABW)KeHWe, WCI0/b3ysl (r3nuecKre BeTUUYUHBIL:
KOOpZUHaTa, IyTh, IepeMelljeHhe, CKOPOCTb, YCKOpeHWe, macca Teja, CHIa,
VMMIIYJIbC TeJja, KUHeThuYecKas SHeprus, MOTeHLasbHasd SHeprus, MexaHudeckas
paboTa, MexaHWuecKas MOIL[HOCTb; TIPU OMMCAHWWA TPAaBWIbHO TPAKTOBATb
bu3nyecKuii CMBICJI UCIIO/Ib3YeMBIX BeIMUWH, WX 0003HaueHWs W eJUHMULIBI,
HaxoAuTb (hOPMyJibl, CBS3bIBAIOIIME AAHHYIO (PU3WUYECKYH0 BEJIMUUHY C APYTUMHU
BeJINUMHAMUY;

OMKWChIBaTh H3y4YeHHbIe TeIIOBble CBOMCTBA Tel U TeIUIOBble SIBJIEHUS,
WCIONb3ysl (U3MYecKre BeJWUMHBL: [JaBjeHWe rasa, TeMmIleparypa, CpejHss
KHUHeTUYeCKasl SHeprus XaoTUUeCKOoro [BMKeHUS MOJIeKYJI, CpeJHeKBaJpaThyuHas
CKOPOCTb MOJIEKYJl, KOJIMYeCTBO TeIJIOTbI, BHYTPEHHsisi SHeprus, paboTa rasa,
KO3 (ULMeHT T10/Ie3HOr0 JIeMCTBUSL TeIUIOBOrO JBUraress; IPU OMNMCAHUU
MpaBW/IbHO TPAaKTOBaTh (DU3MYECKUM CMBICJ MCIOJb3YEeMbIX BEJWYWH, WX
o003HaueHUWss W eAUHUI[Bl, HAXOAWUTb (OPMYJbI, CBSI3bIBAIOIIME [JAHHYIO
(br3nuecKyro BeJIMUMHY C APYTMMU BeJTMUKHAM;

OIMCHIBATh U3yUeHHbIe 3/IeKTPUYeCKHe CBOMCTBA BellleCTBa M 3JIeKTPUUeCKUe
siBJIeHUs (IIPOLIeCChl), UCIOJIb3Ysl (U3NUYeCKre BeJIMUYMHBI: 3JIeKTPUUeCKUN 3apsf,
3/7IeKTpUYeCcKoe IoJie, HarpsuyKEHHOCTD 11015, [OTeHLUal, pa3HOCTh ITOTeHI|1asloB;
NP OMNUCAHWUM TIPABU/IBHO TPAKTOBAaTh (PU3UUECKUM CMBIC/I HCIIO0Ib3yeMBbIX
Be/IMUMH, WX 0003HaueHWs: U eAUHULIbI; YKa3biBaThb (POPMYJbI, CBSI3bIBAIOLIME
J@HHYIO (PU3MYECKYI0 BeJIMUUHY C IPYTUMU BeIMUYMHAMY;

aHa/IM3UpOBaTh (PU3MUeCKHe IPOLIeCChl U SIBJIEHUS, UCIIONb3ys (pr3nueckue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BceMUpHoOro taroteHus, I, II u III 3akoHb! HbrOTOHa,
3aKOH COXpaHEeHUsl MeXaHWUYeCKOW SHepPruM, 3aKOH COXpPaHeHUs WMITYJIbCa,
MPUHLIUI CyNepro3vLIi CUJ/I, TIPUHLMII paBHONPAaBUs WHepPLMaIbHbIX CUCTEeM
OTCUéTa, MOJIeKY/IAPHO-KUHETUYeCKYyl0 TEeOpUI0 CTPOeHUs BellleCTBa, ra30Bble
3aKOHBI, CBSI3b CpeJHe KMHETUYEeCKOW SHEPIUM TelIOBOrO ABW)KEHUS MOJIEKYJT C
abCoMOTHOM TeMIlepaTypoM, MepBblii 3aKOH TePMOJMHAMUKH, 3aKOH COXPaHeHHsI
9/IEKTPUYECKOro 3apsja, 3akoH KysoHa, mpu 3TOM pasnvuarth CJIOBECHYIO
(OpMy/IMPOBKY 3aKOHA, €ro MaTeMaThuyeckoe BbIpDa)KeHHe M YCI0BUs (TpaHULb,
00/1aCcTH) PUMEHUMOCTH;



00BSICHSITH OCHOBHBIE TTPUHLIUIIBI IeMCTBUS MaIlIH, TIPUOOPOB Y TEXHUYECKUX
yCTPOMCTB; pa3/vuaTh YCI0BUS WX 0€30MacHOr0 MCMO/b30BaHUs B MMOBCeHEBHOM
JKU3HY;

BBITIOJIHSATh 9KCIIEPUMEHTHI T10 HCC/Ae[IOBaHUI0 (PU3NUECKUX SIBJeHUM U
TPOLIECCOB C HCIO/b30BaHWEM TIPSIMbIX U KOCBEHHBIX HW3MepeHUi, TpUu 3TOM
dbopmypoBaTh Mpob/ieMy/3aiauy v TUIIOTe3y yuebHOro SKCcreprMeHTa, cobupaTh
YCTaHOBKY U3 MPe/I/I0)KeHHOTO 000pyZI0BaHUS, IPOBOIUTD OTBIT U (hOPMYTMPOBATh
BBIBO/IbI;

OCYIIIeCTB/ISITh MpsIMble U KOCBEHHbIe M3MepeHUs] (PU3NUecKUX BeMUrH, TIpU
3TOM BBIOMpaTh OMTUMA/LHBIM CIIOCOO W3MepeHHsT W MCIO/Ib30BaTh U3BECTHHIE
MeTO/Ibl OLIeHKH MOTPeILIHOCTeN U3MepeHUl;

HCCNeioBaTh  3aBUCUMOCTA  MeXJy  GU3MUeCKUMH  BeJMUMHaAMU  C
WCTIO/Ib30BaHWEM TIPSIMbIX W3MepeHUl, MpU 3TOM KOHCTPYUPOBaTh YCTAHOBKY,
(buKcupoBaTh pe3yabTaThl MOyYeHHOU 3aBUCUMOCTH (hH3UUeCKUX BeJIMUKH B BU/Ie
Tab/U1] ¥ TPAaUKOB, [leflaTh BLIBO/BI 110 pe3y/bTaTaM HUCCe/JOBaHUS;

cobmroiaTh MpaBr/ia 6e30MacHOro TPyJa TpU TIPOBeJeHUM UCC/IeOBaHUM B
pamMKax yueOHOTO 3KCIlepUMeHTa, yueOHO-UCC/ie[JoBaTebCKOM UM TIPOeKTHOM
JesiITeIbHOCTH C UCIIO/Ib30BaHUEM W3MepHUTEeNbHBIX YCTPOWCTB W J1abopaTOPHOTO
000py0BaHUS;

peliaTh pacuéTHble 3aZlauyd C $IBHO 3a/laHHOW (hU3HUUeCKOW MOo/jie/blo,
WCII0Nb3ys (hr3nUecKre 3aKOHbI ¥ TIPUHIIUIBI, HA OCHOBE aHa/ii3a YCJI0BHS 3a/iaud
BbIOMpaTh (PU3NUYECKYIO MOJe/b, BhIAENATh (U3NUecKHe BeJMUUHBI U (OPMYJIBI,
HeoOXouMble /171 eé pellleHus], TIPOBOJUTL PacUéThbl M OIleHWBaTh PeasibHOCTb
MOJTy4YeHHOTr0 3HaueHus1 (r31ueCcKou BeJIMUMHbI;

pellaTh KaueCTBEHHbIE 33/laui: BbICTPAaUBaTh JIOTUUECKU HEITPOTUBOPEUUBYHO
LIE[IOYKY PacCy>K/leHUuM C OMOpOM Ha MW3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTH W
(du3uyeckue siB/IeHNS;

WICTI0/Tb30BaTh TPH PellieHNH YuebHbIX 3a/lau COBpeMeHHbIe THPOPMaI[MOHHbIe
TeXHOJIOTUU [i/Isl TIOUCKa, CTPYKTYPUPOBaHWS, UHTEPIIPeTaliuy U MpeJ|CTaB/IeHus
yueOHOW ¥ Hay4yHO-TIONYJ/IAPHOM WHGMOPMAaLK, TIOyYeHHOW W3 pa3/InyHbIX
HMCTOUYHUKOB, KpUTUUECKH aHa/IM3MPOBaTh MOJyuyaeMyto UH(POpMaLI1Io;

TIPUBO/IUTH TIPUMEPHI BK/Ia/la POCCUNCKUX U 3apy0OeXXHBIX YUEHBIX-(PU3UKOB B
pa3BUTHe HayKH, 00bsiICHEHMe MPOLIeCCOB OKPY KaloI[ero MUPa, B pa3BUTHe TEXHUKU
U TeXHOJIOTHM;

HCII0/Th30BaTh TeOpeTHUYeCKHe 3HaHUS M0 (hH3UKe B TIOBCeHEBHOM »KU3HU /IJIs1
obecrieueHrsi 0e30MacCHOCTH TIPH OOpalljeHuH C TpubopaMu U TeXHAUYECKUMH
yCTPOMCTBAMH, [I/Isi COXPAaHEHHs 3/I0POBbsSi U COOJMIO/IEHHST HOPM 3KOJIOTHYeCKOT0
TOBeJieHUs1 B OKPY Kalolllei cpe/ie;



paboTaThb B Tpymme C BBIMOJHEHWEM Pa3/IMUHBIX COLMATbHBIX pOJIeH,
TJIAHUPOBaTh paboOTy TpYIbl, palMOHAJbHO pacripefiefisiTh 0053aHHOCTU U
T/IaHUPOBATh JlesiTeIbHOCTb B HeCTAaHJaPTHBIX CUTYaIlUsiX, afleKBaTHO OI|eHWBAaThb
BKJIaJ] K&XK/IOTO M3 YUaCTHUKOB T'PYIIIBI B pellieHre PacCMaTpUBaeMoi TTpo0IeMbI.

K xoHI11y o0yuenusi B 11 K/1acce ripeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM YPOBHe
JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00yYarOIIUXCST YMeHUH:

JIeMOHCTPUPOBATh Ha TMpHMepax poJjib U MecTo GU3UKKA B (hOpPMUPOBAaHUU
COBpeMeHHOM HayyHOM KapTHHBI MHpa, B pPa3BUTHH COBPEMEHHOW TeXHUKU U
TEXHOJIOTMH, B TMPaKTUUYeCKOM JesATeJIbHOCTH JIHOJeH, 11eJIOCTHOCTb U e[QUHCTBO
(bu3ruecKo KapTHHbI MHUPa;

YUUTHIBATh TpaHULbl TIPUMEHEHUS] W3YUeHHbIX (U3UUEeCKUX MOojesei:
TOUEUHBIM 37IeKTPUUEeCKUl 3apsifi, Tyu CBeTa, TOUeUHbIi UCTOUHUK CBeTa, sifiepHast
MO/leJib aTOMa, HYK/JIOHHasi MOJieJib aTOMHOI'O sijpa TIpU pellleHur (PU3nyecKux
3az1auy;

pacro3HaBaTh (pu3nueckue siBjieHUs (TIPOLeCChl) U OOBACHATH WX Ha OCHOBe
3aKOHOB 3/IeKTPOJMHAMHKHU U KBAHTOBOW (DM3UKU: 3/IeKTpUUYECKasi MPOBOJIUMOCT,
TeTJI0OBOe, CBETOBOe, XWUMHMUeCKOoe, MarHUTHOe [eMCTBUSI TOKa, B3aUMO/leliCTBUe
MarHuTOB, 9J/IeKTPOMarHuTHasi WHAYKIWsA, [leliCTBUe MarHUTHOTO TIOsi Ha
TIPOBOAHUK C TOKOM W JBVWKYIIWWCS 3aps[, 3JIeKTPOMarHUTHbIe KosjebaHus U
BOJIHBI, TIPSIMOJIMHEMHOE paclpoCTpaHeHWe CBeTa, OTpakeHue, MpeioMJIeHue,
vHTepdepeHIus, gudpakius U TO/sApU3alUsg  CBeTa, [JUCIepCUs CBeTa,
(hoTtosnekTpruueckuit 3¢dekT (hoTo3((deKT), CBeTOBOE JaB/eHre, BOSHUKHOBEHHE
JIVHeNYaToro CrekTpa aToMa BOJIOpPOJia, €CTeCTBeHHas U UCKYCCTBeHHast
PaZiIM0aKTUBHOCTh;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelecTBa (3/1€KTpUYeCKre, MarHWUTHBIE,
ONTUYECKHe,  3JIeKTPUUYECKYyl0  TMPOBOAMMOCTb  pa3IUuHbIX  Cpel) |
3/IeKTPOMAarHuTHbIe siBjieHUsl (TIPOL[eCChI), MCMOJb3ys (u3uUeckre BeJUUMHbI:
3/IeKTPUUECKUM 3apsijl, CUia TOKa, JIeKTPUUeCKOoe HampsbKeHue, 3/1IeKTphueckoe
COTIPOTHB/IEHWe, Pa3HOCTb TOTEHIIUAJIOB, 3/JIeKTPO/BIKYINas Cr/la, paboTa TOKa,
WHAYKLMS MarHUTHOrO MOoJisi, cuia Awmmnepa, cuia JlopeHua, WHAYKTUBHOCTb
KaTYIIIKWA, SHeprusi 3/JeKTPUUYeCcKOro M MarHWUTHOTO TI07ieM, TepuoJ; U YacToTa
KonebaHuii B KosiebaTe/lbHOM KOHTYpe, 3apsii M CWia TOKa B Tporjecce
rapMOHMUECKUX 3/IEKTPOMAarHUTHBIX ~KojiebaHui, (OKyCHOe pacCTosiHue U
ONTUYEeCKasi CW/a JIMH3bl, MPUA OMUCAHUM TPaBWU/IbHO TPAKTOBaThb (H3UUECKUM
CMBIC/T HCIIO/Ib3yeMbIX BeJWUMH, WX 0003HaueHWs UM eAWHMIIbI, yKa3bIBaTh
(dhopmyJibl, CBSI3bIBAIOIIIME TAaHHYIO (hH3UUeCKY0 BeJITMUMHY C IpDYTUMU BeTMUUHAMY;

OMUCHIBAaTb H3yueHHble KBAaHTOBbIE SIBJIEHUSI U TIPOLIECChl, MCIOJIb3YS
(u3uyeckre BeIMUUHBI: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, [AJIMHA BOJHBI U
yacToTa CBeTa, SHePrus U UMMYJIbC (POTOHA, Mepro/, MoJypacajia, SHePrusi CBSI3U



aTOMHBIX siJiep, TIPU OIKWCAHWW TIPABWIBHO TPAKTOBaTh (U3UUECKUM CMBIC/
WCIO/Ib3yeMbIX BeJIMYMH, MX O00O03HaueHWss U eJUHMIIbI, yKa3biBaTb (POPMYJIbI,
CBsI3bIBAIOIIME [laHHYH (U3UUeCKYH0 BeJWYMHY C JPYTUMU BeJIMUMHAMH,
BBIUMC/ISITh 3HaUeHue (h13UuecKoil BeJIMUMHbI;

aHa/IM3UPOBaTh (PU3NUeCKHe TPOLeCChl U SIBJIEHUS, UCIIONb3ys (hu3nueckue
3aKOHBI U TIPUHIUIBL: 3aKOH OMa, 3aKOHBI 110C/Ie/JOBaTe/IbHOTO U MapaslielbHOT0
coe/lHeHUs TIPOBOJHUKOB, 3aKOH J[[Koynsi—/IeHIla, 3aKOH 37€KTPOMarHUTHOMN
VHJYKIMW, 3aKOH TIPSIMOJIMHEMHOT0 pacIripoCTpaHeHusl CBeTa, 3aKOHbI OTpaKeHUsI
CBeTa, 3aKOHbI TpesiOMJIeHHsI CBeTa, ypaBHeHUe OUHIITeiHa s doTo3ddekTa,
3aKOH COXPaHeHUs SHEePryu, 3aKOH COXPaHeHHs WMITyJ/ibCa, 3aKOH COXPaHeHHs
3/IeKTPUYECKOro 3apsifia, 3aKOH COXpaHeHUsI MaCCOBOT0 UHMC/a, MOCTy/aThl bopa,
3aKOH paIM0aKTHBHOIO pacrajia, TPy 3TOM pa3/iMuaTh CJI0BECHYIO (POPMYIUPOBKY
3aKOHa, ero MaTeMaThyeckoe BbIpDA)KeHHWE W yCaoBUsA (TpaHUIlpl, 06acTh)
TPUMEHHUMOCTH;

oTpe/ie/isiTh HallpaB/ieHHe BeKTOpa MHAYKIMYM MarHUTHOTO T10Jisi [IPOBOJHUKA
C TOKOM, CUIbl AMriepa U Ccyjibl JIopeHL|a;

CTPOWUTh U OIKCHIBaTh U300paXkeHHe, CO37aBaeMoOe TUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBLITIOJTHATE 9KCIIEPUMEHTHI TI0 WCC/Ie[0OBaHUI0 (DU3NUYECKUX SIBJEHUM W
TIPOL[ECCOB C WCIOJb30BaHHWEM TPSMbIX W KOCBEHHBIX W3MepeHHi: TIpU 3TOM
dbopmypoBaTth MpobJieMy/3a/iauy v TUTOTe3y yuebHOro 3KcrieprMeHTa, cobupaTh
YCTaHOBKY M3 MPeIJIOKEHHOTO 000PY/J0BaHMSI, TIPOBOUTD OIBIT U (hOPMY/TMPOBAThH
BLIBO/IbI;

OCYIIIeCTB/ISITh MPsIMble ¥ KOCBeHHbIe U3MepeHust (H3UUeCcKUX BeJTUUUH, TIpU
3TOM BBIOMpaTh OMTUMAJBHBIM CrIOCOO U3MepeHHsi UM MCIO/b30BaTh U3BECTHbIE
MeTO/IbI OLIeHKH TOTPeIIHOCTe U3MepeHUl;

HCCeloBaTh 3aBUCUMOCTH (hH3MUeCKUX BeJIMUMH C UCTI0/Ib30BaHUEeM TTPSIMbIX
V3MepeHU: TIpU 3TOM KOHCTPYMPOBaTh YCTaHOBKY, (DUKCHMPOBAaTh pe3y/bTaTbl
M0J/IyUeHHOM 3aBUCUMOCTH (M3UUECKUX BeIUUWH B BUZe Tabmmil U rpadukos,
JleniaTh BBIBO/IBI 110 pe3y/bTaTaM HCCie/JOBaHus;

cobsrofaTh mpaBuia 6e30macHOro Tpy/a MpU MPOBeleHUH UCC/IeIoBaHUNA B
paMKax yd4eOHOro 3KCIiepuMeHTa, y4eOHO-HCCIe/OBaTe/IbCKOW U TPOEKTHOM
JesiTeIbHOCTH C UCIIO/Ib30BaHUEM W3MepHUTeTbHBIX YCTPONCTB W J1abopaTOPHOTO
o0opyoBaHUS;

peliatb pacyéTHble 3aZlaud C SBHO 3aJaHHOW (PU3UUECKOW MOJEesblo,
WCII0/b3ysl (hr3nyecKre 3aKOHbI U TIPUHIIUIBI, HA OCHOBE aHa/iM3a YCJI0BUS 3a/ilaud
BbIOMpaTh (PU3NUECKYI0 MOJe/b, BbIAeNSITh (U3nUeckue BeJIMUUHBI U (OPMYJIBI,
HeoOXouMble /i1 eé pellleHUs], TIPOBOJUTL PacuéTbl M OI[eHWBaTh PeasbHOCTb
T0J/yUeHHOT0 3HaueHust (U31UecKol BeJTMUNHbI;



pelllaTh KaueCTBeHHbIE 33/laui: BbICTPAaUBaTh JIOTUUECKU HEIIPOTUBOPEUUBYIHO
LIe[I0YKY pacCy’K[eHUM C OMOpOM Ha M3yueHHble 3aKOHbI, 3aKOHOMEDHOCTH U
(dbu3uyeckue sIB/IeHNS;

WICTI0/Tb30BaTh TTPH PellieHNH YueOHbIX 3a/lau COBpeMeHHbIe HH(POPMaI[MOHHbIe
TeXHOJIOTUU [i/Isl TIOUCKa, CTPYKTYPUPOBAHWS, UHTEPIIPeTaliui U MpeJiCTaB/IeHus
yueOHOM ¥ Hay4YHO-TIONYJ/IAPHOM WHGMOPMAaLMK, TIOYUYeHHOW W3 pa3/InuHBIX
HMCTOYHUKOB, KDUTHUECKHU aHA/TM3UPOBaTh Mo/ydyaeMyro UH(GOpPMaLIUIo;

OOBSICHATh TIPUHLIUITBI  J€MCTBUS MaIllMH, TIpUOOPOB U TeXHHUUEeCKHUX
YCTPOMCTB, pa3nuuaTh YCIOBUS WX 0€30MacHOTO MCTIOIh30BaHUS B ITOBCEAHEBHOM
JKW3HY;

TIPUBO/IUTH TIPUMEPhI BK/Ia/la POCCUNCKUX U 3apy0eXXHbIX YUEHBIX-(PU3UKOB B
pa3BUTHe HayKd, B OObSICHEHHe TIPOIIeCCOB OKPY’Kalolllero Mupa, B pPa3BUTHE
TeXHUKU U TeXHOJIOTU;

WCII0/Ib30BaTh TeOpeTHUYeCKre 3HaHUs 10 (hr3UKe B TTIOBCeHEBHOM >KU3HU [1JIs1
obecrieueHnsi 6€30MaCHOCTH TpU OOpalljeHud C TIpubopaMH M TeXHUUeCKHUMH
yCTPOMCTBAMH, [I/Isi COXPAaHEHHs 3/10POBbsi U COOJIIO/IeHHsI HOPM 3KOJIOTHYeCKOro
MOBe/IeHUs1 B OKPY KarolLlel cpe/ie;

paboTatb B Tpymme C BBIMOJHEHWEM Pa3/IMUHBIX COLMATBHBIX POJIeH,
TJIAHUPOBaTh pabOTy TpyIbl, pAlMOHAJbHO pacripefiefisiTh 005S3aHHOCTU U
MJIaHUPOBATh ZesITeIbHOCTh B HeCTaHJAPTHBIX CUTYyalUsiX, afleKBaTHO OL|€HWBAThb
BKJIa/l K&XK/IOT0 M3 YYaCTHUKOB TPYTITIBLI B pellieHHe pacCMaTprUBaeMoi Mpob/ieMbl.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
KoinyecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBanue
Ne (yudposbie)
pas/iesioB U TeM KontponbHbie | IIpakTuueckue
n/n Bcero o0pa3oBarTe/IbHbIE
MPOrpaMMblI paboThI padoThI
pecypchbl
Pazgen 1. PU3UKA 1 METO/JbI HAYUHOI'O ITIO3HAHUSA
11 ®uUsrKa U MeTO/TbI 9 bubnuoreka LIOK
’ HAyYHOT'O TIO3HAHHS https://m.edsoo.ru/7f41bf72
Wtoro mno paszeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka ) bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 7
Huraniia https://m.edsoo.ru/7f41bf72
23 3aKOHbI COXPaHEHUS B 6 1 1 bubnuoreka LIOK
' MeXaHHUKe https://m.edso0.ru/7f41bf72
Wtoro no pa3peny 18

Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJNHAMMKA

OCHOBBI
3.1 MOJIEKYJISIPHO- 9 1 Bubmiorexa [JOK
' Yo . https://m.edsoo.ru/7f41bf72
KUHETUYeCKOU TeOpum
30 OcHoOBBI 10 1 bubmoreka [IOK
' TepMOAUHAMUKU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie 5 bubnmoreka LJOK



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

COCTOSAHMA BelleCTBa.
®a30BbIe rnepexobl

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

Wtoro no pa3peny 24
Paszpen 4. 9JIEKTPOJUHAMMKA
4.1 DJIEKTPOCTaTHKaA 10 Brbmiorexa LOK
https://m.edsoo.ru/7f41bf72
[TocTosIHHBIM
49 3/IeKTPUYECKUU TOK. 12 bubmoreka LIOK
' Toku B pa3nmuuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Wtoro no pa3peny 22
PezepBHOe Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



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

11 K/TACC

KoauuecTBO 4acoB

JJIEKTPOHHBIe
Ne HaumeHoBaHue pa3/je/ioB Kontpobabie | TIpakTHueckue (uudpossbie)
n/n | ¥ TeM IPOrpamMMbl Bcero obpa3oBare/bHbIE
padoThI paboTbI
pecypchl
Paspen 1. JIEKTPOJUHAMMKA
MaruuTHoe 1oJ1e. Euf OK
1.1 OeKTpoOMarHUTHas 11 1 3 nomorexa L
https://m.edsoo.ru/7f41c97c
WHI YKL
Nroro nio pasgeny 11
Pazgen 2. KOJIEBAHUSA U BOJ/IHBI
MexaHnueckue v
bubmioreka LJOK
2.1 3/1eKTPOMAarHUTHbIE 9 1
https://m.edsoo.ru/7f41c97c
Kosie6aHUs
29 MexaHuyeckue u 5 1 bubmoteka LIOK
' 3/IeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 Orntvka 10 3 Bubmorexa [JOK
https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 24

Pasaen 3. OCHOBBI CITIEITMA/TBHOM TEOPUM OTHOCUTEJIbHOCTHU

31 OCHOBBI Criel[MaJbHOU 4 1 bubmoreka LIOK
' TEOPUH OTHOCHUTETLHOCTH https://m.edsoo.ru/7f41c97¢c
Nroro nio pa3geny 4
Pazgen 4. KBAHTOBASA ®U3UKA

4.1 OneMeHThbI KBaHTOBOM 6 bubmioTeka LJOK



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

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

bub OK

4.2 CtpoeHue aToma 4 ubsmorexa I
https://m.edsoo.ru/7f41c97c
b K

4.3 ATOMHOE 571p0 5 ubnmorexa I10
https://m.edsoo.ru/7f41c97c

Wroro no pa3peny 15

Paspen 5. 9JIEMEHTBI ACTPOHOMMU 1 ACTPODPU3UKN

51 OJ1eMeHThI aCTPOHOMUU U y 1 bubmoteka LIOK
' acTpo(U3UKU https://m.edsoo.ru/7f41c97¢c
Wtoro no paspeny 7
Paszgen 6. ObOBIIAIOIIEE IIOBTOPEHUE
bubmoteka LIOK
6.1 Obobmaiousee nosTopere 4 https://m.edsoo.ru/7f41c97¢c
Wtoro no paspeny 4
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 I[TPOI'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

KacesHoB, B. A. ®usuka. ba3oBeiii ypoBeHb. 10—11 kmaccel : pabouast

nporpamma K muHun YMK B. A. KacbsiHoBa - M.:, JIpoda, 2017

METOINYECKUWE MATEPUAJIBI V11 YUUTEJIA
1. B.A.KacpaHoB ®usrka TemaTtrueckoe U oypoyHoe ruiaHuposanue 10-11

knacc.»/Ipoga»2017 rog.

2. KacesinoB B.A. ®u3umka. 10-11 k1. :YueOH. a1 00111eo0pa3oBaT. yupekaeHui

— M.: Ipoda, 2014.

3. KacesHoB B.A. , KopoBuH B.A. ®u3uka. 10 -11 ki1.: TeTtpaas ais

nabopaTopHbIX paboT (6a30BbIi ypoBeHb)— M.: Ipoda, 2017.

4. PoivkeBuu A.T1. 3agaunvk o ¢usuke a5 10-11 k1. obirjeoOpa3oBaTebHBIX

yupexxaeHuii. — M.: [Ipoda, 2014.

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU
NHTEPHET

1.Poccuiickast 37ieKTpOHHas 1IKOJ1a

2.ENVHAA KOJUIEKIINA HAPPOBBIX ObPA3OBATEJIBHBIX



PECYPCOB http://school-collection.edu.ru/

3. «Pemry EI'O» - o6pa3oBare/ibHbBIN TTOPTas AJ1s IOATOTOBKH K 3K3aMeHaM
http://phys.reshuege.ru/about

4.«/IHTepHeT - YpOK»

http://interneturok.ru/ru/school/physics/10-klass






