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ITIOACHUTEJIbBHASA 3AIINMCKA

[Mporpamma mo ¢usuke 6a30BOr0 ypOBHS Ha YPOBHE CpeHero O0O0Iero
obOpa3oBaHus pa3paboTaHa Ha OCHOBE ITOJIO’KeHUM W TpeOOBaHWM K pe3y/abTaTam
OCBOEHUsI OCHOBHOM 00pa3oBaTe/bHOM IPOrpamMMbl, MpezcTaBiaeHHBIX B PI'OC
COO, a Takke C yuéTtoMm (ezepanbHON paboueii mMporpaMmbl BOCIUTaHUS U
KOHIIEIUU TIperofiaBaHusi yuebHoro mpeamera «®Pusmka» B 00Opa3oBaTesbHBIX
OpraHu3aLysax Poccuiickoii denepauyy, peau3yronmx OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPAMMBI.

CopepxaHve mnporpaMMbl Mo (U3MKe HarpaBieHO Ha GopMHUpOBaHUe
eCTeCTBeHHO-Hay4yHOM KapTWHbl Mupa obOyuvatomuxcsi 10-11 kmaccoB mpu
00yueHnr ux gusnke Ha 6a30BOM ypOBHe Ha OCHOBE CHUCTEMHO-[eSITeJTbHOCTHOTO
nozaxoga. [Iporpamma 1o ¢usmke cootrBercTByeT TpeboBanusim ®I'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TpeIMETHBIM W MeTarpeAMeTHbIM pe3yJibTaTaM
o0yueHusi, a TaKKe YUYUThbIBaeT HeOOXOJWMOCTb peau3alliyd MeKITpeMeTHBIX
cBsized (U3MKU C eCTeCTBeHHO-HAayYHbIMM Yy4eOHbIMU TipegMeTamu. B Hel
OTIpeJIeJISIIOTCSl OCHOBHBIE Lle/ii M3yueHus (PU3MKU Ha YPOBHe CpefiHero o0Iiero
o0Opa3oBaHusl, TVIaHUPyeMble pe3y/bTaTbl OCBOEHHUsI Kypca (PU3MKHU: JTUUHOCTHBIE,
MeTarpeJMeTHbIe, MpeZiMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma no (u3rke BKJFOUAET:

e TJIaHUPYeMble pe3y/bTaThl 0CBOEHUS Kypca (pr3uku Ha 6a30BOM ypOBHe, B

TOM YKCJie TIpeJMeTHbIe pe3y/IbTaThl 110 rojjlaM 00yJeHus;

e cogep>kaHHe yueOHOro rnpeameta «PusrKa» 10 rojgaM 00yueHusl.

dusmka Kak Hayka O Haubojiee OOIMX 3aKOHax TPUPOABI, BBICTYIas B
KauecTBe yueOHOro rpeMeTa B IIIKOJIe, BHOCUT CYyI[eCTBeHHBIM BK/Ia/li B CUCTEMY
3HaHWM 00 oKpy»KaromieM mupe. LITKo/bHBIN Kypc GU3NKK — CUCTEMOOOPa3yIOIIHii
JJIsI eCTeCTBEHHO-HAayUHBIX YUeOHbIX TTpPeIMeTOB, TMTOCKOJIbKY (hH3nuecKre 3aKOHBI
7eXKaT B OCHOBE TIPOIIECCOB U SIBJIEHUM, W3y4YaeMbIX XHUMHeEM, OHOJIoTHheH,
¢dusrueckoi reorpadvier W acTpoHomued. Vcrmosib30oBaHWME UM aKTHUBHOeE
npuMeHeHrde  (U3UUECKUX 3HAHUM  OmpejensieT XapakTep M pa3BUTHe
pa3HOOOpa3HbIX TEXHOMOTMM B cdepe HSHEPreTHKH, TPAHCIIOPTa, OCBOEHHS
KOCMOCa, TO/yYyeHUs] HOBbIX MaTepuasoB C 3aJlaHHbIMA CBOMCTBAMH U APYTUX.
V3yueHue (QuU3MKM BHOCUT OCHOBHOW BK/aJ B (POpPMHpOBaHME eCTeCTBEHHO-
HayuyHOW KapTWHBI Mupa oOyuaroiuxcsi, B (OpMUpOBaHUe yMeHUU TIPUMEHSTb
HayUHBIM MeTO/] TI03HAHUS MPH BBIMTOTHEHUH UMH YUeOHBIX UCCIeJOBaHUM.

B ocHOBy Kypca (u3uky A YpoBHS cpeiHero o6iero obOpa3oBaHus
TOJIOXKEH psifi WJel, KOTOpble MOXKHO pacCMaTpuBaTh KaK TIPUHLUIBI €ro
MOCTPOEHHUSI.



Hoess yenocmHocmu. B COOTBETCTBUM C HeW KypC SIB/ISIETCS JIOTUYECKU
3aBepLIEHHBIM, OH COJIeP>KUT MaTepuasa U3 BceX pasfiesioB (DU3MKH, BKIHOYAeT KaK
BOIPOCHI K/ITACCUYECKOM, TaK U COBPEMEHHOM (DHU3UKHU.

Hoes eeHepanuzayuu. B cOOTBeTCTBMM C Hell MaTepuan Kypca (GU3MKU
00beIMHEH BOKPYT (H3WUYECKUX Teopuil. BefyiuM B Kypce SBJS€TCS
(opMupoBaHUe MpeACcTaBAeHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BellecTBe U
rnoJie.

Hoes eymaHumapusayuu. Eé peanusainusi mpejriosiaraeT MCIO/Ib30BaHUE
I'YMaHUTApHOTO TIOTeHIWana (PU3nueckoil HayKu, OCMbIC/IeHUE CBSI3U pa3BUTHS
¢bu3vku Cc pa3BuTHeM OOIecTBa, a TakKkKe C MHUPOBO33PeHUECKHMH,
HPABCTBEHHBIMH U 3KOJIOTHUeCKUMU MpobieMamu.

Hoess npuknaoHmoli HanpaeneHHocmu. Kypc &u3uKKA — Tipejrionaraet
3HAaKOMCTBO C IIIUPOKUM KPYTOM TeXHUUECKUX U TeXHOJOTUUYeCKUX TPUI0KeHUM
M3yUeHHbIX TeOpU 1 3aKOHOB.

Hoess sKonozuszayuu peanusyeTcsi TMOCPeACTBOM BBeJeHUsI 3JIeMEeHTOB
cofiep)KaHusi, TIOCBSIIIEHHBIX 9KOJIOTHYECKMM Tpo0sieMaM COBpeMEeHHOCTH,
KOTOpble CBSi3aHbl C pa3BUTHEM TeXHUKU U TEXHOJIOTMM, a Takke 00CYyXJeHus
1pobJieM parjioHaILHOTO TIPUPO/OTI0/IE30BaHUS U 9KOJIOTMUeCKoi 6e301acHOCTH.

CTep)KHEBLIMHM 3jIeMeHTaMH Kypca (pU3WMK{M Ha ypOBHe CpefHero o0iiero
oOpa3oBaHus SABSIOTCS (u3udeckre Teopud (hopMUpOBaHUe TpeACTaBAEHUIN O
CTPYKTYype MOCTpoeHust (Pu3nuecKor Teopuu, ponu GyHJaMeHTa/lIbHbIX 3aKOHOB U
TIPDUHIIMTIOB B COBPEMEHHBLIX TMpeJCTaB/AeHUsIX O TIpUpoJie, TPaHUIlAX
TPUMEHUMOCTH TeOpul, JJis OIWCaHWS eCTeCTBeHHO-HAayUHbIX SIBJIEHUW U
TMPOLIEeCCOB).

CHCTeMHO-/esITe/IbHOCTHBIM MOX0/] B Kypce (M3UKK peanu3yercs Mpexze
BCEro 3a CYéT OpraHv3aliiyd SKCIepHMeHTalbHON JesiTe/IbHOCTU 00YyuaroluXcsl.
Ins  6Ga3oBoro ypoBHS Kypca GU3MKA — 3TO UCIO/Ib30BaHUE CUCTEMBI
(bpoHTaNbHBIX KPAaTKOBPEMEHHBIX JKCTIEPUMEHTOB W JiabopaTOpHBIX pabor,
KOTOpbIe B TiporpamMme 1o (u3uKe o0beJrHEHbI B OOIUI CITUCOK yueHUYeCKUX
TpakTUUeCKUX paboT. BrijeneHne B yKa3aHHOM TepeuHe jgabopaTOpHBIX pador,
MPOBOJIUMBIX  ZIiT  KOHTPOJII M OLIeHKW, OCYIIeCTB/IseTcs y4aCTHUKaMU
obpa3oBaTe/bHOTO TIpollecca WCXOAs W3 0COOeHHOCTel T/IaHMPOBaHUSI U
ocHaileHuss KabuHeta ¢u3uku. [Ipu 3ToM obecrieuriBaeTcsi  OBaJieHUE
00yuarolMMHUCs YMeHUSIMA TIPOBOJWTH KOCBEHHbIe W3MepeHMs], HCCie/0BaHus
3aBUCUMOCTeN (DU3MUeCKMX BEJIWUMH U TI0CTAHOBKY OITBITOB TI10 TIPOBEPKe
Tpe/IJIoKeHHbIX TUTIOTe3.

bonbilloe BHUMaHUe Y/e/isieTCs pelleHU0 pacyéTHbIX W KaueCTBeHHBIX
3ajau. [Ipy 3TOM fj1 pacuyéTHbIX 3aau MPUOPUTETOM SIBJISIFOTCS 3aJauM C SIBHO
3a/laHHOM (DU3MYECKOUN MO/Ie/IbI0, MO3BOJISIOIIME TIPUMEHSITh U3yUeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KakK W3 OAHOTO pas3jiefia Kypca, TaK WM WHTerpupysl 3HaHUS U3
pa3HbIX pa3jenoB. [l KaueCTBeHHbIX 3a/lay MPUOPUTETOM SIB/ISIFOTCS 3aZlaHUs Ha
00bsICHEHWE TIPOTeKaHUs1 (PU3WUeCKUX SIBJIEHMM U TIPOIIeCCOB B OKpY’Karolei
JKWU3HH, TpeOyroiye BbiOOpa GH3UUECKOM MOJen [Jid CHUTyal[dd ITPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu D®I'OC COO K MaTepHabHO-
TeXHUYEeCKOMYy o0OecrieueHMI0 yueOHOTO Tipollecca 0a30BbIli ypOBeHb Kypca
(bU3MKKM Ha YPOBHE cpefiHero o011jero 06pa3oBaHus IO/DKEeH U3yUaThCs B YCIOBUSIX
rpeIMeTHOr0 KabuHeTa (DM3WKW WM B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOWHeTa
TIpeIMETOB eCTeCTBeHHO-HAayyHOro LWKaa. B KabuHeTe (PU3MKKA [JO/DKHO OBITH
HeoOxoauMoe abopaTopHoe 00O0pyZiOBaHWE [Js1 BBLITIOJIHEHUS YKa3aHHBIX B
rporpaMMe 1o ¢GHu3MKe YUeHHMUeCKUX MPaKTUUeCKUX paboT U JeMOHCTPAlHOHHOE
obopyioBaHMe.

IemoHcTpallioHHOe 0b6opyZoBaHue (OpMHUpPyeTCsS B COOTBETCTBUM C
MIPUHLIUTIOM MHUHUMAa/JbHOM /[IOCTAaTOYHOCTH U  obecrieurBaeT TIMOCTAaHOBKY
Tepeurc/ieHHbIX B TIporpaMMe 10 (u3MKe K/IOUeBbIX [eMOHCTpaluil Ajis
WCC/Te/JOBAaHUS  W3yYaeMbIX SIBJIEHWH M TIPOI[ECCOB, SMITMPUYECKUX U
(dbyH/IaMeHTabHBIX 3aKOHOB, X TEXHUUECKHUX IIPUMEHEHUH.

JlabopaTopHoe 00OpyA0BaHMe i YYeHWUeCKMX TIPAaKTHUYECKHUX padoT
dbopMurpyeTcsi B BHJIe TeMaTHYeCKUX KOMILIEKTOB M obOecrieunMBaeTCsl B pacuére
OJHOTO KOMIZIEKTa Ha [JBYyX oOyuaromuxcsa. TemaTHuecKue KOMIUIEKTHI
naboparopHoro 0060pyZOBaHUS [OJ/DKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCTI0/Tb30BaHMY AHAJIOTOBBIX U ITU(POBLIX MPHUOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BH/le 1[U(GPOBLIX 1abopaTopuid.

OCHOBHBIMH 11eJISIMU U3yueHus (JH3UKHU B 00111eM 00pa30oBaHUM SIB/ISIFOTCS:

e (dopMHpoBaHWe HWHTepeca U CTpPeM/IeHUs O00yuaroluxcsi K HayuHOMY
W3yUYeHUI0 TIPHUPOJbI, Pa3BUTHE WX HHTE/UIEKTYalbHBIX W TBOPUYECKHUX
CII0cOOHOCTe;

e pa3BUTHe TIPeJCTaBJeHUN O HAYYHOM MeTo/ie TI03HaHus U (opMUPOBaHKe
MCCJIe[J0BaTe/TbCKOTO OTHOILLIEHUSI K OKPY KalOIUM sIBJIEHUSIM;

e (opMHpOBaHHE HAyUHOTO MHPOBO33pEHHUSI KaK pe3y/jbTaTa W3yueHHUs
OCHOB CTPOeHUsI MaTepuH U (hyHAaMeHTaTbHBIX 3aKOHOB (PU3UKHY;

e (QopmupoBaHre yMeHHM OOBSCHATH SIBJI€HHWS C HCTOJb30BaHUEM
bu3MuecKrx 3HAaHUM U HayUHBIX I0Ka3aTe/bCTB;

e (opMUpoBaHUe TpeACTaBA€HUW O POaU (DU3UKU [/ Pa3BUTHUS APYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTiwkeHne 3TUX 1iesiell obecrieurBaeTcsi pellieHHeM CreyHIuX 3ajau B

ripoijecce U3yueHusi Kypca (Gh13MKU Ha ypOBHE cpeJHero o0iiero obpa3oBaHus:



e TIpHOOpeTeHHe  CUCTeMbl  3HaHMKM 00  o0mMX  (U3HYEeCKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TeopusiX, BKJIHOYast MeXaHUKY,
MOJIEKYJIIPHYIO (PU3KKY, 371eKTPOJIMHAMUKY, KBAHTOBYIO GU3UKYy U
3/1eMeHTbI aCTPO(PU3KKY;

e (¢dopMUpOBaHWe yMeHUM TNpPUMEHSTh TeOpeTUUecKue 3HaHUs IS
00bsicHeHUs] (U3MUeCKUX SIBJIEHUW B TpUpPOJe U [Jid TIPUHATHSA
MpaKTUUeCKUX pellleHu! B MOBCeHEeBHOW JKU3HU;

e OCBOEHHWE CIIOCOOOB pellleHHs Pa3IWYHBIX 3a/laud C $BHO 3alaHHOMN
du3nueckoil MoAeNbl0, 3a/lau, M0Apa3yMeBalollMX CaMOCTOsITeTbHOe
co3fjaHue (Pu3nUecKoi MozieNiu, aJleKBaTHOM YC/IOBUSM 3a/jaul;

e TIOHUMaHWe (PU3NUECKUX OCHOB W TMPUHLIUIOB JEeHCTBUS TeXHUUECKUX
YCTPONCTB U T€XHOJIOTUYECKUX TIPOLIeCCOB, UX BIAMSHUS Ha OKPY KaroI[yH0
Cpeany;

e OBJ/Ia/leHHe METO/IaMU CaMOCTOSITeJIbHOTO TIJITAHUPOBAHUS U TIPOBeIeHUs
(bur3nUeCcKuX 3KCIepUMEHTOB, aHaju3a M UHTepripeTaluu WHGOpMaLu,
orpe/iesieHUsi J0CTOBEPHOCTH TOJIyYeHHOT0 pe3y/ibTaTa;

e CO3/laHWe YCJIOBUU sl pa3BUTHSI YMeHHM MPOEeKTHO-UCC/Ie/J0BaTeTbCKOM,
TBOPUECKOU [1eATe/TbHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIM ypoOBeHb) Ha YPOBHE CpeAHEro o0IIero
obpa3oBanus otBoguTcsa 136 yacos: B 10 Knacce — 68 wacos (2 yaca B Hefiesnio), B
11 knacce — 68 yacoB (2 uaca B HefieJt0).

ITpennaraeMerii B TiporpamMme Mo (¢H3MKe TiepeueHb J1abDoOpaTOpPHBIX U
MIPAKTUUECKUX paboT sB/sSeTcss peKOMeH[OBaHHBIM, YUMTe/lb JefaeT BbIOOD
TpoBe/ieHUsT 1ab0paTOpHBIX pPabOT ¥ OIBITOB C YYETOM WHAUBUYa/TbHBIX
0COOeHHOCTeN 00yUaroIUXCs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®u3uKa ¥ MeTOABI HAYYHOI'0 ITO3HAHUSA

dusrka — Hayka 0 npupofe. HayuHble MeTOAbl NMO3HAaHHS OKPY’KaroIlero
mupa. Ponb 3KcrnepyMeHTa M TeOpuM B IIpoLiecCe IIO3HAHWS IIPUPOJBL.
OKCIepuMeHT B (PU3KKe.

MogenvupoBanue (U3MYeCKUX sIBJIeHMHA U TipoleccoB. HayuHble ruroressbl.
dusrueckre 3aKOHbI M TeopuM. ['paHULIBI NPUMEHUMOCTU (PU3UYECKHX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponb u mMecto ¢u3uKK B (hOPMUPOBAHWK COBPEMEHHOM HayUHON KapTHUHBI
MHpa, B PaKTUYECKOU [eATeIbHOCTH JIFOEM.

Llemoncmpayuu

AnHanoroBele ¥ 1U(pOBbIe H3MepUTe/bHbIE TIPUOOPHI, KOMITbIOTEPHbIE
JaTYMKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

Mexannyeckoe ABWKeHUEe. OTHOCUTE/IbBHOCTh MEeXaHWUYeCKOro [IBMKEeHUs.
Cucrema orcuéra. TpaekTopusi.

[TepemellleHHe, CKOpPOCTb (CpefiHsIE CKOpPOCTb, MIHOBEHHasi CKOPOCThb) W
yCKOpeHHe MaTepyaJibHOM TOUKHM, WX MPOEKI[MM Ha OCHA CUCTeMbl KOOp/WHAT.
CrioxkeHue repeMelleHU U CII0’KeHUe CKOPOCTel.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpsIMOMHeliHOoe [BWKeHHe. I'paduku
3aBUCUMOCTU KOOPAWHAT, CKOPOCTH, YCKOpDEeHMs, NYyTH W [epeMelleHus
MaTepHaJbHOM TOUKU OT BpeMeHH.

CBoOojiHOe TIafieHre. Y CKopeHHe CBOOOTHOTO TMa/[eHUSI.

KpuBonvHeniHOe  ABWKeHHe. [IBW)KeHMe MaTepuajbHOM TOYKM  TIO
OKPY>KHOCTHU C TIOCTOSIHHOM MO MOZYJIF0 CKOPOCTBIO. YT/I0Basi CKOPOCTh, TMHEUHast
ckopocThk. ITepros 1 yactoTta obpatrieHusi. LleHTpocTpeMuTe/IbHOE YCKOPEHHE.

TexHHUuecKue YCTpOMCTBA W TMpPAaKTUUeCKOe TMpUMeHeHHe: CIHWI0MeTp,
JIB)KeHUe CHAaps/I0B, LielHble U peMEHHbIe repejayu.

LlemoHcmpayuu

Mogenb cucTteMbl OTCUETa, WUTKOCTPALMSl KMHEMaTUUYeCKUX XapaKTepUCTHK
JIBHKEHHUSI.

ITpeoOpa3oBaHue ABW)KEHHH C UCITOIb30BAaHUEM ITPOCTLIX MEXaHH3MOB.

[TaseHue Tes B BO34yXe U B Pa3pesKeHHOM IIPOCTPAHCTBe.

Habmonenne nABWKeHWs Tesa, OpOIIEHHOTO II0f, YIJIOM K TOPHU30HTY H
TOPU30HTA/IBHO.



V3mepeHUe yCKOpeHHs CBOOOHOTO TIaZieHusl.

HamnpasieHre CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

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

WccnenoBaHre COOTHOLIEHUS MeXAY MOyTIMHU, IPOUJEHHBIMU TeoM 3a
rocJieloBaTe/IbHble  paBHble TIPOMEXYTKM BpPEMEHHW TIPU PaBHOYCKOPEHHOM
JIBIDKEHWY C Haua/TbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHue IBMKEHUS LIapUKa B BA3KOU >KUIKOCTH.

M3ydeHue ABM>KeHUs Tefa, OPOIIeHHOTO TOPHU30HTAIbHO.

Tema 2. /Junamuka

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

Macca Ttena. Cuna. IlpuHiun cynepno3uiuu cui. Bropou 3akoH HeroToHa
[IIS1 MaTepyaibHOW TOYKU. TpeTri 3akoH HbrOTOHA /151 MaTepraibHbIX TOUEK.

3aKoH BceMMpHOro TaroreHus. Cua TsoKecTd. llepBag Kocmuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (1OKOs1, CKOIbXKeHUs, kKaueHus1). Cuna tpeHus. Cyxoe
TpeHue. Cua TpeHUsl CKOMbXXeHUsT U cuiia TpeHus nokost. KosdduimeHT TpeHusl.
Cwuia cOnpoTUB/IEHUS TIPU IBM)KEHUU TeJla B XKUJKOCTH WJ/IY rase.

[MocTymaTesibHOE U BpalljaTebHOe JBIKeHre abCOTFOTHO TBEPZOrO TeJia.

MomeHT cuibl OTHOCHUTE/NIBHO OCU BpalleHus. Ilineyo cubl. Y cioBus
paBHOBeCHs TBEPAOTO TeJia.

TexHrWueCcKue yCTPOMCTBA M TMIPAaKTUUYECKOe TNPUMEHeHMe: TOIIMUITHHKHY,
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 Tesna ripu yCKOpeHHOM TI0bEMe U TaJleHUH.

CpaBHeHMe CUJT TPeHUS TIOKOST, KAaUeHUsI U CKOJIb)KEHUSsI.

YciioBUst paBHOBeCUst TBEPAOro Tesa. Bujbpl paBHOBecHs.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

M3yueHue ABM>KeHUst OpyCKa 10 HAaK/IOHHOM TJIOCKOCTH.



WccnenoBanre 3aBUCMMOCTA CUJI YIIPYTOCTH, BO3HUKAKOIMX B MPYXXUHE U
pe3nHoBOM o0pa3sije, OT UX AeopMariii.

VccnepmoBaHve yCIOBUM paBHOBECHs TBEDAOrO Tela, WMEIOLIEr0 0Ch
Bpall|eHUSl.

Tema 3. 3aKOoHbI COXpAHEHUS1 8 MEXAHUKe

NmnynbC MatepuanbHOW TOYKM (Tesa), CUCTeMbl MaTepUa/IbHbIX TOYEK.
MMnynbC cysibl M M3MEHeHue HMILy/bCa Tejla. 3aKOH COXPaHeHWs UMITYJIbCa.
PeakTrBHOe [IBU>KEHUeE.

Pabora cuibl. MOIIHOCTh CUJTBI.

KuHeTnyeckasi SHeprus MaTepuaqbHOW TOUKU. Teopema 00 W3MeHeHUU
KWHETUYEeCKOU SHEPIUH.

[ToTeHumanbHas SHEeprusl. [ToTeHuManbHast SHeprus yIIpyro
nehopMHUPOBaHHOK  TIPY)KMHBI.  [loTeHI[ManbHasi SHepPTUs Tejla  BOMM3H
TOBEPXHOCTU 3eMJIN.

[ToreHipanbHble W HeMNOTeHI[Wa/bHble  cWibl.  CBsi3b  paboThI
HeMoTeHMalbHbIX CWJI C U3MEHEeHWEeM MeXaHWYeCKOM SHEepPruM CUCTEeMbl TeJl.
3aKOH COXpaHeHUs] MeXaHUUeCKOW SHePryu.

Yrpyrve v Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTuBHOE IBUXKEHMe.

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

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3yyeHre abCOMIOTHO HEYNPYroro yapa C MOMOILIBI0 JBYX OJAWHAKOBBLIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisv paboThl CU/bI C M3MeHEeHHeM MeXaHUueCKOW 3Hepruu
Tesla Ha TIpUMepe PacTsUKeHUsT Pe3MHOBOIO JKI'yTa.

Pa3pen 3. MonekynsapHasi (pu3MKa ¥ TepMOJUHAMHUKA

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

OCHOBHBIE TI0JIOXKEHUS MOJIEKY/IIPHO-KUHETUYECKOM TEOPUU U UX OMNBITHOE
obocHoBaHue. bpoyHoBckoe aBwxeHue. [duddysus. Xapakrtep ABWKEHUS U
B3aUMOJZIEMCTBUSI 4YaCTUL] BeljecTBa. MoJenu CTpOeHUs] ra3oB, >XUAKOCTeU U
TBEP/BIX Tesl U 00bsICHeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoJjesieii. Macca u
pa3Mepsl MoJsiekys1. KonnuectBo Beljectsa. [locTositHHass ABorazpo.

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



Mogens upeanbHOoro rasa. (OCHOBHOe ypaBHeHUME  MOJIEKYJISIDHO-
KUHEeTUYeCKOW Teopud W/easibHOTO Tras3a. AOcCostoTHasi TemriepaTypa Kak mepa
cpefjHell KWHETMUeCKOW SHEepruu TeIyIOBOrO ABMXXeHUsl uacTul rasa. lllkana
TemriepaTyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHUe MeH[eneeBa—KamnerpoHa.
3akoH [lanbToHa. M3ompoljecckl B UfeasbHOM ra3e C MOCTOSIHHBIM KOJINYeCTBOM
BelllecTBa. ['padmueckoe Tipe/cTaB/ieHWe W30MPOLIECCOB: U30TepMa, M30X0pa,
r3o0apa.

TexHuueckrde yCTPOWCTBA M TIpaKTUUeCKoe TIpUMeHeHHe: TepMOMeTp,
OapomeTp.

LlemoHcmpayuu

OnbIThl, AOKa3bIBalolllMe [UCKPeTHOE CTpOeHHe BellecTBa, (ororpadun
MOJIEKYJT OpraHUUeCKUX COeJUHeHU.

OmnbIThI 10 JU(PY3UH )KUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO ABUKEHMS.

Mogerns ornbita ITepHa.

OMnbITHI, JIOKa3bIBalOIHe CylL[eCTBOBaHHE Me)XMOJIEKYJIIPHOT O
B3aUMO/IeHCTBUSI.

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

OnbIThl, WITIOCTPUPYIOILLYE ypaBHEHUWE COCTOSIHUS WJleaJbHOTO Trasa,
M30MPOLIeCCHI.

YueHuuecKuli 53kcnepumeHm, n1abopamopHble pabombl

OmnpejeneHre Macchl BO3[yXa B K/JIaCCHOM KOMHATe Ha OCHOBE M3MepeHUi
00bEéMa KOMHAThI, IaB/ieHUsI ¥ TeMIlepaTypbl BO3JlyXa B Hell.

VccnemoBaHue 3aBUCUMOCTH MeXX/ly TlapaMeTpaMy COCTOSTHUSI pa3peXkeHHOTro
rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepMmoauHaMuueckasi CUCTeMa. BHYTpeHHsisl SHeprusi TepMOJAWHaMUYeCKOU
CUCTeMbl U croco0bl eé u3meHeHus1. KomuecTBo TerioTsl U paboTa. BHyTpeHHsis
SHeprusi ~ OJHOATOMHOTO  WJeaJbHOrO  Ta3a. Bujel  Teruionepejauu:
TEeIJIONPOBOJAHOCTb, KOHBEKLIMS, M3J/lyueHue. Y ie/ibHas TeII08MKOCTh BelleCTBa.
KonnuecTBO TeMIOThI TIPU Terjionepejaye.

[Tousitue 06 aguabaTHoM mpotiecce. [lepBbii 3aKOH TepPMOAMHAMUKH.
[TpumeHeHVe TepPBOro 3aKOHAa TePMOJIMHAMUKHU K u3oripoiieccam. ['paduueckas
HMHTeprpeTanys paboThl rasa.

BTopoii 3akoH TepMoiiHaMUKWA. HeoOpaTUMOCTh MpOLiecCcoB B TIPUPO/Ie.

TerioBble  MaluHbL.  [IpUHLMINBI  [AEWCTBUS ~ TEIVIOBBIX  MallMH.
[Ipeobpa3oBaHusi SHEPrUM B TEIUVIOBBIX MalivHax. Ko3dduiyeHT mose3Horo
JelicTBus TeryioBoM MammHbl. Lukn KapHo u ero kKo3d@uieHT MoJie3HOro
JercTBUs. DKOJIOTUUecKre pob/ieMbl TeTIo9HepreTUKH.



TexHuueckue yCTPOWCTBA U TpaKTUUeCKOe TIpUMeHeHue: J[IBUraresib
BHYTPEHHET0 CrOpaHusi, ObITOBOW XOM0AWU/IbHUK, KOHAULIMOHED.

Lemoncmpayuu

M3MeHeHWe BHyTpeHHell SHeprud Tejia TIPU COBepIIeHHWU pPabOThI: BbUIET
npoOKy 13 OYTBUTKM TIOf, AEeWCTBUEM C)KaTOro BO3/yxXa, HarpeBaHwe 3dupa B
7aTyHHOU TPyOKe TyTéM TpeHus (BUZe0JeMOHCTPALIUS).

V3MeHeHWe BHYTpeHHEeW 3Hepruu (TeMriepaTyphbl) Tesa Mpy Terionepejaye.

OnbIT 10 aAuWabaTHOMYy pacCHIMpeHuI0 Bo3AyxXa (OMbIT C BO3ZAYLIHBIM
OTHUBOM).

Moienu rapoBoii TypOWHBI, ABUTaTe/si BHYyTPEHHEr0 CropaHusi, peakTUBHOT'O
JIBUTaTeSI.

YueHuuecKuli 53kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yieIbHOW TEIJIOEMKOCTH.

Tema 3. Aepezamubie cocmosiHus gewjecmea. Pazoeble nepexoobl

[Tapoobpa3oBaHue ¥ KoHAeHcalus. VicriapeHre u kumeHue. AOGCOMIOTHas U
OTHOCUTe/IbHasl BJI&XKHOCTh BO34yXa. HachllleHHbIM Map. Yze/lbHas TemuioTa
rapooOpa3oBaHus. 3aBUCUMOCTb TeMITepaTyphbl KUIEeHUs OT JIaB/IeHuUsl.

TBéppoe Teno. Kpucrammmueckre u aMopgHble Tena. AHU30TPONUS CBOMCTB
Kpucta/uioB. JKujakue Kpuctauibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpHUCTa/lIM3alusi. Y jenbHas Teryiora tuiaBieHusi. Cybmmariys.

YpaBHeHHe TerioBoro HanaHca.

TexHuueckre yCTPOMCTBA M TIpaKTHUUeCKoe TpUMeHeHWe: TUTPOMeTp W
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOTyYeHUs] COBPEMEHHbIX MaTeprasoB, B
TOM UHKCJie HAHOMaTepUasoB, U HAHOTEXHOJIOTUM.

Llemoncmpayuu

CBoiiCTBa HACBIILIEHHBIX TTapOB.

KureHue npy MOHWKEHHOM [JjaB/IeHUU.

Crioco0Obl U3MepeHus BJIaYKHOCTH.

Habtto/jeHre HarpeBaHUs U TI/IaB/IeHMsI KPHUCTa//TAUeCKOTO BellleCTBa.

emMoHCTpaLust KPUCTAIOB.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombil

V3mMepeHre OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3pgen 4. DneKTpoguHaMHUKa
Tema 1. dnekmpocmamuka
OJleKTpu3alds Tesl. OJIeKTpUUeCKUW 3apsifi. [IBa BuJa 3/IeKTpUUECKUX
3apsAnoB. [IpOBOJHWKYM, AWSMEKTPUKM M TIOMYNPOBOAHWKH. 3aKOH COXPaHEeHUSs
37IeKTPUYECKOro 3apsija.
B3aumoelictBue 3apsifjoB. 3akoH KysioHa. ToueuHbIN 3/1€KTpUUeCKui 3apsi/,.
OnekTpuueckoe rmoJsie. Hanpsok6HHOCTb — 3/IEKTPUUECKOro  Tmojsd.  IIpuHiun



CyNepro3vLMA 37eKTPUUYeCKUX Tosier. JIMHUM HanpsyKEHHOCTU 371eKTPUYeCKOro
T0JIS1.

Pabota cwn  smeKTpocTaThyeckoro  mons.  [loteHrnman.  PasHocTb
noteHUUanoB. [IpOBOJHUMKM W [JUINEKTPUKU B 3J€KTPOCTAaTUUECKOM  TIOJIe.
[vsnekTprueckasi MPOHUL[AeMOCTb.

DJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TJIOCKOTO KOHZEeHcaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHrWUuecKue YCTPOWCTBA M TPAaKTUUeCKOe TMpUMEeHeHUe: 3JIeKTPOCKOII,
3JIEKTPOMETp, 37eKTpOCTaThuecKass 3allfuTa, 3a3emJieHue 3J1eKTPOorpubopos,
KOH/IEHCAaTOp, KOMUPOBA/IbHBINA anmnaparT, CTPYHMHbIN TIPUHTEP.

Llemoncmpayuu

Y CTpOMCTBO ¥ NIPUHLIMIT [IeUCTBUS 3/1IEKTPOMeTpa.

B3anMo/ielicTBHe Ha3/1eKTPU30BaHHbIX Tel.

DJIeKTpUYeCKoe T10Jie 3apsiKeHHbIX TeJl.

[IpOBOAHUKH B 3/IEKTPOCTAaTUYECKOM I10JI€.

DJIeKTpoCTaTUYecKas 3alluTa.

W3/IeKTPUKY B 3/IEKTPOCTAaTUYECKOM TI0JI€.

3aBUCUMOCTb  JIEKTPOEMKOCTU TIJIOCKOTO KOHJeHcatopa OT IUIOLaAu
TJIAaCTHH, PACCTOSIHUSI MEXAY HUMU U JU3IEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apspKeHHOT0 KOHZeHcaTopa.

YueHuuecKuli 53kcnepumeHm, n1abopamopHble pabombl

N3MepeHue 3/1eKTPOEMKOCTH KOHZEHCATOopa.

Tema 2. ITocmosiHHbIll 31eKmpuyeckuli mok. Toku e pa3nuuHbIx cpedax

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

Harmpsokenue. 3akoH OMa /151 yyacCTKa Lieru.

DJIeKTpUYeCcKoe COMNpPOTUB/IEHUE. Y[leJlbHOe CONPOTUBJ/IEHUE BeleCTBa.
[TocniefoBaTenbHOR, Mapasie/ibHOe, CMelllaHHOe COeJMHeHKe IIPOBOJHUKOB.

Pabora »3nekTpuueckoro Toka. 3akoH [Dxoyns—/leHia. MoIHOCTb
37IeKTPUYECKOr0 TOKa.

ONeKTPOABWKYIlasi Ch/ia U BHYTPeHHee COMPOTUB/IEHHWE WCTOYHHKA TOKa.
3akoH OMa 17151 TIO/THOM (3aMKHYTOM) 3/1eKTpUuecKoi 1jernd. KopoTkoe 3aMbIKaHUe.

ONeKTpOHHas  MNPOBOJWMOCTb  TBEDABIX  MeETa/uiOB.  3aBUCHMMOCTH
CONPOTHBJIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJHUMOCTb.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeEKTPOHHBIX MTyYKOB.

[ToyripoOBOJHUKH. CobcTBeHHast u rprUMecHast TPOBOJAUMOCTh
MOJTyIpOBOIHHKOB. CBoticTBa p—N-repexoa. I1o/yrnpoBofHUKOBEIE TPUOOPHI.

ONeKTpUueCcKMid TOK B  pacTBOpax W  pacIiuylaBax  3JIeKTPOJIUTOB.
DJIeKTPOJIUTUYECKass JUCCOLUALIUSA. DIeKTPOIIU3.



OneKTpuueckud TOK B ras3ax. CamMOCTOSITeNIbHbIM W HECaMOCTOSITe/IbHbIN
paspsa. Monnus. [11a3ma.

TexHrWueckue YCTPOMCTBA UM TMpPAaKTAUYeCKOe TIpUMEHeHHe: amIiepMeTp,
BO/IbTMETP, PeOCTaT, WCTOYHWKH TOKa, 3JIeKTpPOHArpeBaTe/ibHbIe TIPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHI, TEPMOMETD COTIPOTHB/IEHHS], BaKyyMHbIN U0/,
TePMUCTOPHI U (POTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIN AUO/, raTbBaHUKA.

Llemoncmpayuu

V3mepeHre CUJIbI TOKA Y HalpsUKEeHUS.

3aBUCHMOCTb COTPOTHUBJIEHUS LIWIWNHADPAUYECKUX MPOBOJHUKOB OT [JIVHBI,
T/I0Laiy TIOTIePeYHOr0 CeueHrs U MaTepuarna.

CMelllaHHOE COeJJHeHHe TIPOBO/JHHKOB.

[IpsiMoe wu3MepeHHe 3JIeKTPOJBWXKYIed cuibl. KOpoTKoe 3aMbIKaHUe
rajbBaHUUECKOr0 3/IeMeHTa U OLIeHKa BHYTPEHHEr0 COMPOTUB/IEHUSI.

3aBHUCHMOCTb COMPOTHBJIEHUS] METAJIJIOB OT TeMITepaTyphl.

[TpoBOIUMOCTB 3/1IEKTPOIUTOB.

VickpoBoii pa3ps/ ¥ TPOBOJUMOCTh BO3JyXa.

OJHOCTOPOHHSISI TPOBOIMMOCTh AUO/IA.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

M3yueHue cMeIIaHHOTO COeJUHeHNsI pe3UCTOPOB.

V3mepeHrie 5/1eKTPOABWXKYLLEH CUbI UCTOUHMKA TOKAa W €ro BHYTPEHHero
COMNPOTHBJ/IEHUSI.

HabsnrojeHue s/1eKTpo/msa.

MexnpejMeTHbIEe CBA3N

N3yuenue Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIeCTBJISIETCS C
YU4ETOM COZiepKaTebHbIX MeXXIPeAMETHBIX CBSi3ed C KypCcaMU MaTeMaTHKH,
6buonoruu, XuMuH, reorpadyy ¥ TeXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIe C U3yYeHUWEM METO/I0B Hay4yHOTO
MO3HaHWUs: siBJieHWe, HayuyHbld (aKT, TUroTesa, (Pusrueckas BeIUUMHA, 3aKOH,
Teopusi, HabOZieHNe, YKCTIePUMEHT, MO/leTUpOBaHUe, MO/le/Th, U3MepeHue.

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

Buonoeusi: 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, TerJioBble CBOWCTBA TBEPABIX Tes, XKUAKOCTEN U



rasoB, 3JIeKTpUUECKHe CBOWCTBA METa/JIOB, 3JIEKTPOJIUTUUECKAsl AUCCOLMALIs,
rajibBaHUKa.

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

TexHono2us: TipeoOpa3oBaHUe [ABWKEHUN C HCIIOMb30BaHHEM MeXaHH3MOB,
y4éT TpeHusi B TeXHUKe, TMOJIIUINHUKA, MCI0J/Ib30BaHUEe 3aKOHAa COXpaHEeHUs
MMITy/lbCa B TexXHUKe (pakeTa, BOAOMET W JpYrue), JABUrare/ib BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, ObLITOBOM XOJIOAWILHUK, KOHAUIIMOHEP, TeXHOIOTHUH
MOJIyuyeHUs] COBPEMEHHbIX MaTepuajoB, B TOM UMC/e HaHOMaTepuasaoB, U
HaHOTEXHOJIOTHH, 3/IeKTpPOCTaTHuUecKasl 3all[uTa, 3a3em/ieHHe 3eKTPOrpubopoB,
KCEepOKC, CTPYHHBIN TIPUHTeEP, 3/IeKTpOHarpeBaTe/ibHbIe TIpUOOpHI,
3/IeKTPOOCBeTUTe/IbHbIe PUO0PHI, TabBaHUKA.

11 K/TACC

Pa3pen 4. DneKkTpoguHaMuKa

Tema 3. MazHumHoe nose. /1eKmpoMazHUMHAsi UHOyKYust

[locTosiHHBIe ~ MarHuUTBl.  B3aumopencTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MarauTtHoe T1i07e. BeKTOp MarHMTHOM WHAYKUWW. [IpyHUMO Cymnepro3uiyu
MarHuTHBIX Mojer. JIMHUM MarHUTHOM WHAYKUWMW. KapTuHa JIMHWKA MarHUTHOU
WHAYKLWU T0JIS1 TIOCTOSIHHBIX MarHWTOB.

MarauTtHoe T1I0JIe TIPOBOJHMKA C TOKOM. KapTuHa JIMHUA WHAYKLUA
MarHMTHOTO TOJIg JJIMHHOTO TIPSIMOrO TNPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBO/IHUKA, KAaTYILIKXA C TOKOM. OnbIT Jpcrena. BsaumogencTBre MPpOBOAHUKOB C
TOKOM.

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

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

fSIBneHue 5/IeKTPOMarHUTHOW WHAYKOUM. [lOTOK BeKkTopa MarHUTHOU
VHAYKLWW. OJIEKTPOABWXKYLLasl CWla MWHAYKLOUU. 3aKOH 3JIeKTPOMarHUTHOU
UHAYKUUU Papases.

BuxpeBoe 3/eKTpyUuyeckoe TMoJie. OJIEKTPOABWKYILass CWla WHAYKLUU B
MPOBOJHUKE, IBWKYILLIEMCS TTIOCTYNaTe/IbHO B OAHOPOAHOM MarHUTHOM I10JI€.

[IpaBuso JleHua.

VHAyKTUBHOCTL.  fIB/leHHWe  CaMOMHAYKLMU. OJIEKTPOABUWXKYLasg Cuia
CaMOMH/YKLIUU.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

DJIeKTPOMarHUTHOe T10J1e.

TexHuUecKue YCTPOMCTBA M TMpPaKTUUeCKOe TIIpUMEHEeHHe: TIOCTOSIHHbIe
MarHuThbl, 3/1eKTPOMarHWThl, 3/1eKTPOJBUraTe/b, YCKOPUTe/NU 3JIeMeHTapHbIX
YaCTUL|, UHAYKLMOHHA T1eUb.



Llemoncmpayuu

OneIT OpcTea.

OTK/IOHEeHHe 3/IeKTPOHHOI'0 yYKa MarHUTHBIM I10JIeM.

JIvHAY UHAYKLUY MarHUTHOTO T10JISL.

B3anmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cunbl JIopeH1ja Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3/1eKTPOMarHUTHOW MHAYKLWU.

[IpaBusno JleHua.

3aBUCHMOCTb 3JIEKTPOJBWXKYLLEW CHAJIbI UHAYKLAA OT CKOPOCTHM W3MEHEeHHs
MAarHUTHOI'O IOTOKa.

SIBneHrie CaMOWHAYKLMU.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

V3yuyeHre MarHUTHOIO I10J/1s1 KaTYLLIKU C TOKOM.

WccnenoBanue 1eUCTBYS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBaHue siBlIeHUS 3/IeKTPOMarHUTHOW MHAYKLWH.

Paspen 5. Ko1e0aHusa ¥ BoJIHbBI

Tema 1. MexaHuuecKue u 3/1eKmMpoMazHuUImHble Ko/s1e0aHus

KonebarenbHass  cuctemMa. CBoOojgHBIE — MeXaHMUecKWe — KoyiebaHMs.
I"apmoHnueckre Kosiebanus. Ilepuoz, yacTtoTa, aMIuiuTyia U (asa KosieOaHUH.
[Tpy>KWHHBbIN MasgTHUK. MaTeMaTUueCKUl MasiTHUK. YpaBHeHHEe rapMOHUYeCKUX
Konebanuii. [IpeBpaiiieHrie 3HepTUM MPU rapMOHUYECKUX KOoebaHuUsIX.

KonebarenbHbiii  KOHTYp. CB0OOZHBIE 3/I€KTPOMarHUTHbIE KOje0aHWS B
W7iea/lbHOM KoJiebaTe/TbHOM KOHType. AHaJIoOTHUSI MeXIy MeXaHHUYeCKUMH U
3/IEKTPOMAarHUTHBIMA  KosieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHeHHs
9Hepruy B Hjjea/lbHOM KoJyiebaTe/IlbHOM KOHTYPE.

[TpencTaBieHue 0 3aTyxaloluX KonebaHusx. BeIHYK/IeHHbIe MeXaHUUeCKUe
KosnebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1eKTPOMarHUTHbIe KoJsieOaHUs.

[TepemeHHbI TOK. CuHHycOWJaNbHBIM TepeMeHHbIi TOK. MOII[HOCTh
repeMeHHOTr0 TOKa. AMIUIMTY/THOe U [eUCTBylolllee 3HaueHWe CU/bl TOKa U
HaTIPSDKEeHHSI.

Tpancdopmarop. ITpon3BoAcTBO, Tiepefadya U noTpebeHre 37eKTPUYeCKOM
SHEepruy. JKOJIOTUUeCKHe PHUCKHU MpU TIPOU3BOZCTBE 3/1eKTposHepruu. KymbTypa
WCTI0/Tb30BaHUsl 37IEKTPOIHEPT UM B TIOBCEIHEBHOM JKH3HM.

TexHuueckre yCTpOMCTBA W TpaKTUUeCKOe TpUMeHeHHe: 3eKTPUUecKuid
3BOHOK, reHepaTop MepeMeHHOT0 TOKa, TMHUU 37IeKTporiepe/ay.

Lemoncmpayuu

ViccnenoBanre TapamMeTpoB Kojie0aTe/IbHOM CHUCTeMbI (TIPYKWUHHBIA WIN
MaTeMaTU4eCKui MasiTHUK).



HabJttojeHue 3aTyxaroIiux Koie6aHMi.

ViccnemoBaHre CBOMCTB BBIHYKZEHHBIX KOeOaHMA.

HabstojeHue pe3oHaHca.

CBoOOo/HBIE 3/IEKTPOMAarHUTHBIE KOTeOaHusI.

OcuuinorpaMmel (3aBUCMMOCTU CHJIBI TOKA U HANPSDKEHUsI OT BPEMEHH) [1Jis
3/IeKTPOMarHUTHBIX KOJieOaHUM.

Pe3oHaHC mipu TIOC/I€40OBAaTE/IbHOM COEAWHEHWH Ppe3nCTOpa, KaTyILIKU
WHAYKTUBHOCTH U KOH/IeHCaTopa.

Mogesib IMHUM 3/71eKTporepeayun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHue 3aBUCMMOCTHU Tepro/ia Masbix KosiebaHUWM rpy3a Ha HUTU OT
JUTAHBI HUTH U MacChl Tpy3a.

WccnepoBaHve TiepeMeHHOr0 TOKAa B LeNKd U3  MOC/Ie[0BaTe/IbHO
COeJMHEHHBIX KOHJIeHCaTopa, KaTyLIKWA U Pe3uCTopa.

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

MexaHuueckre BOJIHBI, YyCJIOBUSA pacripoctpaHenus. Ilepuoxa. CKOpoCThb
pacrpocTpaHeHuss W JjiMHa BOJHbL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
Nurtepdepenius U qudpakiiys MexaHu4eCKUX BOJIH.

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

ONeKTPOMarHWTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3aumMHasi opueHTaljus BeKTopoB E, B, V B asiekTpomarauTHoM BosHe. CBOMCTBA
5/IeKTPOMarHUTHBIX BOJIH: OTPa)KeHWe, TMpejioM/ieHue, noJisspyu3aliys, Audpakius,
vHTepdepeHiusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

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

[IpuHUMIIBI paUOCBS3U U TesleBUJeHus. Paguosiokarus.

DeKTPOMAarHMTHOeE 3arpsi3HeHUe OKPY’Karolller Cpe/ibl.

TexHHWUueCcKue yCTPOMCTBA W TpaKTUYeCKoe MpUMeHEeHHe: My3bIKaJbHbIe
MHCTPYMEHTHI, YyJbTPAa3BYKOBasi [JUAarHOCTMKA B TeXHUKE W MeAulMHe, pajap,
paZiMONpUEMHUK, TeJeBHU30p, aHTeHHa, TejieoH, CBU-meus.

Lemoncmpayuu

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

Koneb6mtoiieecst Tesi0 Kak NCTOUHUK 3ByKa.

Habto/jeHre oTpaykeHus U MpeioM/IeHUsI MeXaHUueCKUX BOJIH.

Habntopenue natepdeperiiyu U Audpakiiiy MeXaHHUeCKUX BOJTH.

3BYKOBOW pe30HaHC.

HabstofieHre CBA3M TPOMKOCTUA 3BYKa UM BBICOTHI TOHA C aMIUIUTYAON U
YyacToToU KosebaHui.



WccnegoBaHre  CBOMCTB  3/1EKTPOMAarHWTHBIX — BOJIH: OTpa’keHue,
rpesioM/ieHue, NoJsipusanys, AudpakLys, UHTepdepeHLusl.

Tema 3. Onmuka

'eomeTpuueckass ontuka. I[IpsiMonMHeNHOe pacrpoCcTpaHeHWe CBeTa B
oZHOpOoAHOU cpefe. JIyu cBeTa. ToueuyHbIM UCTOYHUK CBETA.

OTpakeHre cBeTa. 3aKOHbI OTpakeHUs1 cBeTa. [locTpoeHre n300pakeHU! B
TJIOCKOM 3epKarie.

[TpesomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHHsT CBeTa. AOCOMIOTHBIN TTOKa3aTeb
npenomyienusi. IlonHoe BHyTpeHHee oTpakeHue. [lpefenbHbIM Yroa MOJHOTO
BHYTPEHHEr0 OTPa’KeHUSI.

Mucniepcus ceeta. CroykHbIN cocTaB 6eoro ceta. LIger.

CobOuparomiie ¥ paccevBaroiye /nuH3bl. ToHKasgs mMH3a. PoKycHoe
paccTosiHUe W ONTHUYeCKass CHja TOHKOW nMH3bL [locTpoeHWe wu3o0pakeHHi B
coOuparoliX ¥ paccerBaroluX uH3axXx. DopMyra TOHKOW JIMH3bI. YBeJHUUeHue,
JlaBaeMoe JIMH30U.

[Tpenesibl NpUMEHUMOCTH F€OMETPUYECKOM ONTUKMU.

BosHoBass ontuka. WHTepdepeHimsi cBeta. KorepeHTHble HCTOUYHHKM.
YcnoBusi HabMOZIeHWST MakKCUMyMOB W MHHHUMYMOB B HMHTepGhepeHIIMOHHON
KapTHHE OT IBYX CMH(a3HbIX KOTePeHTHBIX HCTOUHUKOB.

Mubpakiys cBeta. [IudpakiMoHHas peléTka. YC/lIoBHe HabmogeHus
[JIaBHBIX ~MakCMMYMOB TIpU MaJeHUM MOHOXPOMAaTWU4ecKoro CBeTa Ha
IA(PPAKLIMOHHYIO PEILIETKY.

[Tonspusauus ceeta.

TexHrWueckue yCTPOMCTBA W TpakKTMYeCcKOoe TMpUMEHeHHe: OYKH, JIyIa,
(doToanmapar, TPOEKI[MOHHBIA arrapaT, MUKDPOCKOII, TeJecKor, BOJIOKOHHas
ONTHKA, AU(paKI[MOHHAs pelléTKa, MOoJSIpou/,.

Lemoncmpayuu

[IpsiMOIMHEHOe pacrpOCTpaHeHre, OTPaKeHWe W MpeioMJIeHHe CBeTa.
OnTuueckrie TIpUOOPHI.

[To/siHOe BHYTpeHHee oTpakeHUe. Moiesib CBeTOBOZA.

ViccnenoBadue CBONCTB M300paykeHUH B JTMH3aX.

Mojeni MUKPOCKOIIa, TeJleCKOIIa.

HabmtojeHre nHTepdepeHIuy CBeTa.

Habmopenne audpakiuu ceeTa.

HabntoseHue aucriepcyy cBeTa.

[TonyyeHue crieKTpa € TOMOLL[bBIO TIPHU3MBI.

[TosnyyeHue crieKTpa C MOMOIIIbIO AUGPAKIIMOHHON PeIIETKY.

HabJttojeHue mosipyu3aiiy CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl



V3mepeHue roKa3aTesisi pe/ioM/IeHUsI CTeKIIa.
ViccnemoBaHre CBOMCTB M300pakeHUH B TMH3aX.
HabstojeHue fucrepcuy cBeTa.

Pa3pen 6. OCHOBBI criel[Ua/IbHOM TeOPHH OTHOCUTE/TbHOCTH

['paHuibl  TIPUMEHUMOCTM  K/IacCMUYeCcKOW  MexaHuUKu.  [locTynaTel
CrelMa/JibHOM TeOpUM OTHOCUTE/NbHOCTU: WHBAapUAHTHOCTb MOAYJI CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEIbHOCTU JWHILTEUHA.

OTHOCUTETLHOCTb OZHOBPEMEHHOCTH. 3aMe/l/iIeHre BPeMEeHU U COKpallleHHe
JUTAHBI.

OHeprusi U UMIYJIbC PeIsiTUBUCTCKOW YaCTHULIBI.

CBsi3b MacChl C 3HepPruer U UMIyJIbCOM PeJIITUBMCTCKOW YaCTULIbl. DHEPrus
TTOKOS.

Pa3spgen 7. KBanToBas (pusmnka

Tema 1. D1emeHmMbl KBAHMOBOLI ONMUKU

®otonbl. Popmysa [1naHKa cBsizu sHepruu (OTOHA C ero 4YaCTOTOW. DHeprus
Y UMMYJIbC OTOHA.

OTkpbiTHe U uccnefopanre Gpoto3ddekra. OnbiThl A. I'. CTo/leTOBa. 3aKOHBI
(doTtoapdekra. YpaBHeHne OuHIUTeNHa A (GoTo3Pdekra. «KpacHas rpaHuviiar»
dboTtosddexra.

HaBnenue cBeta. OmnbiThl I1. H. JIeGezeBa.

XuMHUYeCKoe JIeMCTBHe CBeTa.

TexHrWuecKue yCTPOMCTBA M TIpaKTMUeckKoe TMpUMeHeHHe: (HOTO3/TeMEHT,
doToaTuuK, coHeuHasi OaTapesi, CBeTOIUO/.

Lemoncmpayuu

doTo3(pdeKT Ha yCTaHOBKE C LUHKOBOMW I/IaCTUHOM.

WccnenoBaHue 3aKOHOB BHellIHero (poTosddekra.

Ceeroguop,.

CosiHeuHasi 6aTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiThl Pe3epdopsa Mo paccesHHIO O -4acTHI].
[InanerapHas wmogens artoma. I[loctynatel bopa. M3nyueHuve W TiOr/ioleHUe
(hOTOHOB MpU Tiepexo/ie aToMa C OJHOTO YPOBHSI SHEPrUM Ha Apyrou. Buabl
cnieKTpoB. CIieKTp ypOBHeW 3Hepruu aroMma BOJ0poJa.

BosiHOBBIe cBoMcTBa yactul. Bonne! ge bponnsa. KopnyckynsipHO-BOJIHOBOU
JlyasmsM.

CIMOHTaHHOE U BLIHYK/IEHHO€ HU3/TyueHue.

TexHrWUuecKue YCTPOWCTBA W MPAKTUUYECKOe TMpHUMEHEeHUe: CIeKTpaabHbIN
aHa/m3 (CreKTPOCKOIT), 1a3ep, KBAaHTOBBIM KOMITBIOTEP.



Llemoncmpayuu

Mopgens onbita Pesepdopaa.

OripeziesieHre JIMHBI BOJIHBI J1a3epa.

HabJto/jeHue TMHeHYaThIX CTIeKTPOB U3/TyUeHHsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

Habsto/jeHue MHeRyaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIIepUMEHThI, [0Ka3blBarole CJI0KHOCTb CTpoeHusl spa. OTKpbITHE
paguoaktTuBHOCTH.  OmbiTel  Pe3epdopsa 1o ompejeneHU0  COCTaBa
pafiioakTUBHOTO wu3nyuyeHus. CBoiicTBa anbda-, 0OeTa-, ramma-u3nydyeHUsl.
BivisiHue painoaKTUBHOCTU Ha >KUBbI€ OPTraHU3MBbI.

OTKpbITHE  TIDOTOHA W HeWTpoHa. Hyk/oHHas  Mojenb  siApa
I'eit3enOepra—lBaHeHko. 3apsia sgpa. MaccoBoe unciIo sizipa. V30TorbI.

Anbda-pacrias. ONeKTPOHHBbIM U TIO3UTPOHHBIN OeTa-pacmaz. ['amma-
v3/1yuyeHre. 3aKOH paJJMOaKTUBHOIO pacriaja.

OHeprusi CBSI3U HYKJIOHOB B sifipe. inepHble cuibl. ledeKT Macchl sijpa.

AnepHble peakiuu. /lesieHue U CUHTe3 sfep.

SlmepHbiti peakTop. TepmosigepHbiii cuHTe3. [IpobGneMbl ¥ TEepPCTIEKTHUBEI
SIePHOM SHEPTreTUKU. DKOJIOTUUeCKHe acCIeKThl siZIePHOU SHepreTHUKHU.

O/ieMeHTapHble yacTULbl. OTKpBITHE TTO3UTPOHA.

MeTo/ibl Hab/Ir0/IeHUS U perUCTpaliviy 37ieMeHTapHbBIX YaCTHII.

dyHjaMeHTa/IbHbIe B3auMo/eicTBYs. EAUHCTBO (hr3nueckoi KapTUHbI MUDa.

TexHrUecKre yCTPOUCTBA U TPaKTUUeCKOe MpPUMeHeHue: 103UMeTp, Kamepa
BuibcoHa, sifiepHbIii peakTop, aToMHasi 6omo0a.

Lemoncmpayuu

CuéTUMK MOHU3UPYIOLIUX YaCTHLI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

VccnenoBaHue TpeKOB yacTul] (M0 TOTOBBIM (hoTOrpadusim).

Pa3pen 8. Dj1ieMeHTBI aCTPOHOMMH U aCTPO(PH3NKHU

JTanbl pa3BUTUS acCTpoHOMUU. [IpuK/iasiHOe 1 MUPOBO33peHUeCKOe 3HaueHre
aCTPOHOMMUH.

Bua 3Bé3gHoro Heba. Co3Be3qus, sipKue 3BE37bl, TJIaHEThbI, UX BUIUMOE
JIBIKEHHe.

CoJiHeuHasi cucreMa.

ConiHe. ConHeuHasts akTUBHOCTb. McTouHMK >Heprud ConHLl@a U 3BE3[.
3BE3/bl, X OCHOBHbIE XapAKTEPUCTHMKHU. [lmarpaMma «CHeKTpaJbHbIA K/IacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOW TM0C/e/J0BaTe/IbHOCTU. 3aBUCHMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3[ TJIaBHOW TMOC/e/l0BaTe/IbHOCTU. BHYTpeHHee CTpoeHue



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

Mneunsii [lyte — Hamia [Nanaktuka. ITonokenwe u gBwkeHue CosiHIa B
[anakTtuke. Tumnbl TasiakTUK. PasinoralakTUKU U KBa3apbl. YépHbIe IbIPHI B siZipax
rajiakTHK.

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

MaciurtabHas ctpykrypa BcenenHoii. MeTaranakTuka.

Hepeinénabie TTpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHust

Habsto/ieHusi HeBOOPYKEHHBIM TJ1a30M C MCIOb30BaHUEM KOMIIbIOTEPHBIX
TIPUJIOXKEHUH JIJis OTIpefiesieHysl T0I0)KeH!sT HebeCHbIX 00BheKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe co3Be3/us CeBepHOro noJiyiiapus U sipKue 3BE3/bl.

HabmozneHus B Teneckor JIyHbl, riiaHeT, Meunoro I[TyTu.

O06o0maromee MOBTOpeHUe

Ponb Gu3MKM W aCTPOHOMHUHM B SKOHOMHYECKOW, TeXHOJ0THUYeCKOow,
COLIMA/IbHOM U 3TMYeCKOU cepax [esTeTbHOCTU Ye0BeKa, POJib U MeCTO (PU3UKHU
Y aCTPOHOMUU B COBPEMEHHOM Hay4yHOM KapTUHe MUpa, po/b (hr3M4ecKoi Teopuu
B (oOpMUpOBaHUMU TIpeACTAaBJAEHUM O (QU3NUECKONW KapTUHe MHpa, MecTo
¢bur3nuecKoi KapTUHbI MUpPA B 00IleM psily COBPeMeHHBbIX eCTeCTBeHHO-HayUHbIX
Tripe/iCTaB/IeHUM O TPUPO/JIE.

MexnpeaMeTHbIe CBS3H

M3yuenue Kypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce OCYIIeCTBJISIETCS C
YU4E6TOM COZiepKaTebHbIX MeXXIpeAMEeTHbIX CBsi3ed C KypcaMU MaTeMaTHKU,
buonoruu, XMUMuUu, reorpadyy U TEXHOJIOTHH.

MedcnpeOmemHble noHssmusi, CBsI3aHHble C U3yyeHHWEM MeTO/I0B Hay4yHOrO
TO3HaHUs: siBJieHWe, HayuyHbId (akKT, ruroTesa, (Pusndueckas BeIUUMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIiepUMeHT, Mo/leTMPOBaHue, Mo/leflb, U3MepeHue.

Mamemamuka: pellieHWe CUCTeMbl ypaBHEHUM, TPUTOHOMeTpHUYEeCKUe
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOe
TOXJECTBO, BEKTOPbl U MX TIPOEKLIMM HAa OCU KOOPJAWHAT, CJI0)KeHWe BEeKTOPOB,
MIPOM3BO/HBbIE 3/IeMeHTapHBIX (YHKI[UH, TIPU3HAKW TI0I00UsST TPEeyro/IbHUKOB,
orpe/iesieHHe TJIO[AAN TJIOCKUX (UTryp v 00bEMa TeJl.

Buonoeus: 3/eKTpuUecKve siBJieHUSI B JKWBOM TpHUPOZe, KosebaTelbHbIe
JIBIDKEHUSI B )KUBOU TPHUPOJie, ONTUUEeCKHe SIBJIeHHs B )KUBOW MPUPO/e, JeHCTBUe
paiualiuM Ha >KHBble OpPraHU3MBl.

Xumusi: CTpoeHre aTOMOB U MOJIEKYJI, KPUCTa//IMUeCKasi CTPYKTypa TBEPAbIX
Tel, MeXaHW3Mbl 00pa30BaHUsS KPUCTA/UIMUECKOW PpeIéTKH, CIeKTpaJbHbIN
aHaus.



leoepacpus: MarHUTHbIE TIOMIOCAa 3eMJIM, 3a/ie)Kd MarHUTHBIX DY/,
(hboToChEMKa 3eMHOM MOBEPXHOCTH, TNpe/jCKa3aHue 3eM/IeTPsSICEHUM.

TexHono2us: J/MHUM SJIeKTporiepesiay, TeHepaTop TepeMeHHOr0 TOKa,
3/1eKTPO/iBUTraTe/lb, WHAYKI[MOHHAsi Tieub, pajiap, PaJMONpPUEMHUK, Te/IeBU30pP,
aHTeHHa, TesedoH, CBU-meub, MpOEKIMOHHBLIM armapaTr, BOJOKOHHAs OITHKa,
cosiHeuHas barapesi.



INTAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUSA IIPOI'PAMMBI IIO
®UN3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeaMera «@Pu3MKa» Ha YPOBHE CpeJHEro O0O0Iero
obpa3oBanHust (06a30BbIli YPOBEHb) /IO/DKHO 00eCIeUnTh JOCTIKEHHe CrielyHOIX
JTMYHOCTHBIX, METAINpeIMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUsST yuebHOTro rnpeaMera «Pu3nKa» TO/KHEI
OTpa)KaTb T'OTOBHOCTb M CHOCOOHOCTH OOYyUarol[UXCsl PYKOBOJCTBOBAThCS
chopMHUpOBaHHOM BHYTPeHHeM TMO3WlMel JIMUHOCTH, CHUCTEMOW I1IeHHOCTHBIX
OpUeHTallui, TIO3UTHUBHBIX BHYTPEHHUX  yOeX/AeHH{, COOTBETCTBYIOIIUX
TPaJIMLIMOHHBIM 1[€HHOCTSIM POCCHMCKOTO 00I1lecTBa, pacilidpeHue >XU3HEHHOTO
OMbITa Y OMbITA AESTeJIbHOCTUA B TIPOLIeCCe peann3aldd OCHOBHBIX HampaBjieHUH
BOCIUTATEIbHOU esITe/TbHOCTH, B TOM UMCJ/Ie B YaCTH:

1) rpa)K/JaHCKOro0 BOCIMTAHUA:

c(OpMUPOBAHHOCTb TPA’KJAHCKOM MO3ULIMK 00yYarolierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4jieHa POCCHUICKOro 00I11ecTBa;

MIPUHSATAE  TPAAWIIMOHHBIX  OOII[eUe/loBeUeCKMX TI'yMaHUCTUUECKUX |
JleMOKpaTUUYeCKUX 11eHHOCTel;

TFOTOBHOCTb BECTH COBMECTHYIO [1eSTe/IbHOCTb B HMHTepecax TpakKZaHCKOTo
o0111ecTBa, yuaCTBOBaTh B CAaMOYTIpaB/ieHUU B 00pa3oBaTeIbHOM OpraHy3aliuy;

yMeHHe B3aUMO/IeMCTBOBATh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
Ux QYHKIMSAMU U Ha3HaUeHUeM;

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

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBaHHOCTb POCCHUMCKOU rpaXKIaHCKOU WJIeHTUYHOCTH,
MaTpruoTU3Ma;

LICHHOCTHOE OTHOILIEHWe K TOCyJApCTBEHHbIM CHUMBOJIAM, [JOCTHIKEHUSM
POCCUNCKUX YUEHBIX B 00/1aCTH PU3KUKU U TEXHUKU;

3) AYXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOT'O CO3HAHUS, STUUECKOT0 NTOBe/IeHUS;

CrIocoOHOCTh OlIeHHMBaTh CUTYallMI0 W TIPUHUMAaTh OCO3HAHHBIE peIlleHus,
OPHEHTHPYSCh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U 1[eHHOCTU, B TOM UHC/e B
JeaTeIbHOCTH YYEHOI0;

0CO3HaHUe JIMYHOT'0 BKJ/IaJja B IOCTPOeHHe YCTOUUMBOTo OyAyIiero;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

5CTeTUYECKOe OTHOLLIEHWE K MUDPY, BK/IFOUasi 3CTETUKY HayYHOTO TBOPUYECTBa,
TIpUCYIIero (pu3nueckoi HayKe;



5) TPYAOBOro BOCIUTAHMSA:

HMHTepeC K pa3nuuHbiM cdepaM MpodeCcCUOHaNIbHOU [1esITebHOCTH, B TOM
yKC/ie CBSI3aHHbIM C (hDHM3UKOM U TEXHUKOU, yMeHHe COBepIllaTh 0CO3HAaHHBIM BbIOOD
Oyayeit mpodeccruy ¥ peann30BbIBaTL COOCTBEHHBIE KU3HEHHbBIE TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMO0O0Opa30BaHUIO B 00/1aCTH
(bM3UKHY Ha TIPOTSKEHUH BCeU JKU3HY;

6) 3K0/10rHUeCcKOoro BOCIIUTaHUSA:

c(OpMHPOBAHHOCTb 3KOJIOTUUECKOM KY/IbTYpPbl, OCO3HaHWE T100abHOTO
XapakTepa 3KOJI0ruuecKux mpobsem;

TJIAHUPOBaHUE W OCYIeCTB/IeHHE IeMCTBUM B OKpY»Karolllel cpejie Ha OCHOBE
3HaHUS L]e/led YCTOMUUBOT'O Pa3BUTHS Ue/I0BEUYEeCTBa;

paciivpeHre OIlbiTa [IeATeTbHOCTH SKOJIOTHUYeCKOW HarlpaB/eHHOCTH Ha
OCHOBE UMEHIIUXCS 3HaHUM 110 (QPU3UKE;

7) 1leHHOCTH HAayYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTL MHPOBO33PEHHs], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3UUECKON HayKU;

OCO3HaHMWe I[eHHOCTHM Hay4yHOW [lesiTeJIbHOCTH, TOTOBHOCTb B IIpoljecce
v3yueHusi (U3MKU  OCYIeCTB/SATb  TPOEKTHYHD UM  MCCJ/Ie/[0BaTeNbCKYIO
JlessTeTbHOCTh UHAUBUAYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBepCa/IbHbIe yueOHbIe /JeiCTBUSA
Bba3oBble jloruyecKue AeiCTBUA:
CaMOCTOSITe/ILHO ~ (JOPMy/MpOBaTh W aKTyaJu3upoBaTb  Tpobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
oripefieisiTh 1ieJM JlesiTe/IbHOCTH, 3aj/laBaTh TMapaMeTpbl U KPUTepUHd UX
JIOCTVDKEeHUS;
BBISIB/IATb ~ 3aKOHOMEPHOCTM W  TPOTHMBOpeurss B  pacCcMaTpUBaeMbIX
(bu3uUeCcKUX SBIEHUSX;
pa3pabaThiBaTh TUIaH pelieHys MpobemMbl C YUETOM aHaaM3a MMEIOL[UXCS
MaTepHabHbIX U HeMaTepraibHbIX peCypCOB;
BHOCHTb KOPPEKTHUBHI B IeSITeIbHOCTD, OI]eHUBaTh COOTBETCTBHE Pe3y/IbTaTOB
1]e/15iM, OlleHUBaTh PUCKU TOC/Ie[ICTBUM JiesiTeTbHOCTH;
KOODAWHUPOBaTbH M  BBIMIOJIHATE PAab0OTy B YCJIOBUSIX  peasibHOTO,
BUPTYaIbHOTO0 ¥ KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;
pa3BHBaTh KpeaTUBHOEe MbIILIJIEHUe TIPU pellleHUH KU3HeHHBIX npobJiem.
Ba3oBblie ucc/iejoBaTe/IbCKHe e CTBUSL:
BJ/IaZieTh HAyYHOW TEepPMHWHOJIOTHEN, KIHOUeBbIMU TOHSATUSAMU U MeToJlaMu
(bu3rueckKou HayKu;



BJIafleTb HaBbIKaMHU yueOHO-UMCC/IeloBaTeTbCKOW 1 TIPOEKTHOU JesiTe/IbHOCTH
B 00/1aCTV (PU3KKU, CTTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOUCKY
METO/IOB pellieHus1 3a/lau (hU3UUYeCcKOro cojiep>kaHusi, TIPUMEHEeHHUI0 pa3/InuHbIX
MeTO/IOB [T03HaHUS;

B/aZieTb BHUAAMU [IeITebHOCTA 10 TIOyYeHWIO HOBOTO 3HAHHS, €ro
VHTepIipeTaliiy, IpeoOpa30oBaHUI0 W TIPUMEHEeHUI0 B pa3/MUHbIX yuyeOHBIX
CUTYaI[USAX, B TOM UHCJIe TIPU CO37IaHUH YUeOHBIX IIPOEKTOB B 00/1aCTH (hHU3UKH;

BLISIB/IITH TIPUUMHHO-C/IEJICTBEHHBIE CBSI3M W aKTyaJW3WpOBaTh 3ajiauy,
BBIIBUTATh THUIIOTe3y e€ pellleHus, HaXOAWTh apryMeHTbl [ J0Ka3aTe/bCTBa
CBOUX YTBEP)K/€HUH, 3a/laBaTh MapaMeTphl ¥ KPUTEPUH PellieH s

aHa/IM3UpOBaTh TOAyueHHble B XOJleé pelLleHus 3aJaud pe3yJbTarThl,
KPUTHUYECKH OIIeHMBATh UX [JOCTOBEPHOCTD, IPOTHO3HMPOBATh W3MEHEHHE B HOBBIX
yCJIOBUSIX;

cTaBUTh W (OPMYy/IUpPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTenbHOMU
JesiTe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaL[MsIM, OLIeHUBaTh TIPUOOPeTEHHBIMN OTIbIT;

yMeTb TIePeHOCHTh 3HaHUsI 10 (HU3KMKe B TIPAaKTHUeCKyl0 00/acTb
JKU3He/lesITe/IbHOCTY;

yMeTb UHTeTPHUPOBATh 3HaHHUS 13 Pa3HBIX MPeMEeTHBIX 00/1acTel;

BBLIIBUTATh HOBbIE U/leH, TIpe/jiaraTh OPUTrHHaIbHbIE TIOAX0AbI U PellleHus;

CTaBUTb TTPOO/IEMBI U 3a/lauH, AOIyCKaoIIe aJibTePHAaTUBHBIE PellleHusl.

Pabora c uH(opmanmeii:

B/IaZleTh HaBbIKaMH TOTy4YeHUst WHMOpMalyd (GU3UUECKOT0 COZEepPXKaHUs U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYIeCTB/ISITh TIOMCK, aHaJIu3,
CUCTeMaTH3aldi0 M WHTepripeTalvio WHGOpMAalMK pa3/IMUHbIX BUAOB U (GopM
Tipe/iCTaB/IeHUS;

OLIeHMBAThb JOCTOBEPHOCTh UH(OPMALNH;

WCTI0/Ib30BaTh  CpeACcTBa  WHGOPMALMOHHBIX W KOMMYHHKAL[OHHBIX
TeXHOJIOTUMA B pellleHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpraHU3al[MOHHBIX
33jau C cobmozeHreM TpeOOBaHWM 3PrOHOMUKH, TeXHUKH 0e30IMacHOCTH,
TUTHEeHbI, pecypcocOepekeHHs, IIPaBOBbIX M  STUYECKUX HOPM, HOPM
vHpOpMaLMOHHOM 6e30macHOCTY;

Co3/laBaTh TEKCThl (DHM3UUECKOTO COZiep)KaHWsi B pa3MuUHbIX (dopMarax C
yu6TOM Ha3HaueHUst HHGOpPMalMK U 1ie/IeBOU ayJUTOPUM, BbIOMpast ONITUMAabHYIO
dhopmy TipeficTaBIeHUs U BU3ya/M3alliu.

KoMMyHHUKaTHBHbIE YHUBepCa/IbHbIe YueOHbIe AeliCTBUs:
OCYILLeCTB/ISATh 001l{eHNe Ha YPOKax (PU3UKK U BO BHEYPOUHOU JiesITe/TbHOCTY;
pacrno3HaBaTh MPEANOCbUIKM  KOH(MJIMKTHBIX CUTyallui W  CMSryaThb
KOH(JIUKTBI;



Pa3BEPHYTO U JIOTUUHO H3/laraTb CBOIO TOUKY 3peHHs C WCIOb30BaHUEM
SI3bIKOBBIX CPe/ICTB;

MMOHWMAaThb W MCIIOB30BaTh MPEUMYII[eCTBa KOMaHJHOW W WHAWBU/Ya/TbHOM
paboThI;

BLIOMpATh TEMAaTUKy W MeTO/bI COBMECTHBIX JeMCTBHM C YUYETOM OOIIUX
WHTEPeCOB U BO3MOKHOCTe Ka)K0ro ujieHa KOJI/IeKTHBa;

NMPUHWMATh [IeJId  COBMECTHOW  /IeATe/lbHOCTH, OpraHW30BbIBAaTH M
KOODAVHUPOBaTh [EWCTBUSL MO e€ JOCTW)KeHWIO: COCTaB/sATh TUIaH JelCTBU,
pacripeie/ifiTb PO C YUéTOM MHEHWM Y4YaCTHUKOB, OOCY)KJaTb pe3yJIbTaThbl
COBMECTHOM paboTHI;

OLIeHHWBaTh KaueCTBO CBOETO BKJIaZla M KaKOro ydaCTHUKA KOMaHZbl B
001111l pe3y/ibTaT 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejjiaraTh HOBBbIE TIPOEKTHI, OLEHWBAaThb WJE€W C TI03WI[MM HOBHU3HBI,
OPUTMHATBHOCTH, MPAaKTUYECKOW 3HAUNMOCTH;

OCYILIeCTB/ISITh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHWe B  Pa3/MUHBIX
CUTYaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

PerynisaTHBHBbIE YHUBepPCa/IbHbIe yueOHbIe JeiCTBHs
Camoopranusanmsa:

CAaMOCTOSITeJTbHO OCYIIeCTB/ISATh TI03HABATE/IbHYIO IeSITe/IbHOCTh B 00/1acTh
GU3MKKM W aCTPOHOMMHM, BBISIBJISITE TPOOJIEMBI, CTaBUTh W (OPMYJIHUPOBAThH
coOCTBeHHEbIE 33/]auM;

CAaMOCTOSITeJTbHO COCTaB/ISTh TUIAaH peIlleHds] PaCYeTHbIX U KadeCTBEHHBIX
3ajiay, T/IaH BBITIO/IHEHUSI TIPAKTHUeCKOoW paboThl C yUETOM UMEROIIUXCST PeCYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacLIMpsTh paMK{ yueOHOTo TipeiMeTa Ha OCHOBe JTMUHBIX TIPeITOUTeHHH;

JleaTh OCO3HAHHBIM BBIOOpP, apryMeHTUpPOBaThb ero, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a pellleHue;

OLIeHMBAaThb TTPUOOPETEHHBIN OITBIT;

criocobcTBoBaTh  (DOPMHUPOBAHWIO U TIPOSIBJIEHWIO 3pYAULIMA B 00acTu
(b13MKH, TIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTe/bHbBIN U KY/JIbTYPHBIA YPOBEHb.

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

JlaBaTh OLIEHKY HOBBLIM CHUTYaI[UsiM, BHOCUTb KOPPEKTHBBI B [I€SITEIbHOCTD,
OLIEHHBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

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

WICTI0/Tb30BaTh TPUEMBI PedIeKCHH [I/IS1 OLIEHKW CHUTYal[iH, BbIOOpa BEPHOIO
pelleHus;



yMeTb OLIeHWBaTh PUCKHM U CBOEBPEMEHHO TIPUHUMATh peIleHus 0 UX
CHW)KEHHUIO;

MPUHWMAaTh MOTHMBBI WM apryMeHTbl [PYTMX TIpU aHa/M3e pe3y/bTaToB
JesiITeIbHOCTH;

MIPUHUMATh Cebsi, IOHNUMasi CBOM HeIOCTaTKH U JJOCTOMHCTRA;

MPUHUMATh MOTHMBBI W aprymMeHTbl [PYIMX TIpA aHa/iv3e pe3y/bTaToB
J1esITeIbHOCTH;

TIpU3HaBaTh CBOE TTPABO U TIPABO APYTHUX HA OIMIMOKHU.

B mipoiiecce AOCTW>XeHUs JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUs MPOTPaMMBbI
no ¢u3MKe i YPOBHS cCpegHero oOImero o0pa3oBaHHs y OO0ydYarOmMXCS
COBepIIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJINIeKT, TIpe/ITo/iIaratoIuii
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUS, BK/TFOUAOIIEro CrToCOOHOCTh TOHUMAaTh CBOE 3MOIMOHATbHOe
COCTOSIHWe, BH/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW IMOI[MOHATLHOU Cdhepsl,
OBITH YBEPEHHBIM B ce0e;

CcaMoperyJ/iMpoBaHusl, BKJIFOUAIOIer0 CAaMOKOHTpPOJIb, yYMeHHe TIPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBeJIeHWe, CIIOCOOHOCTb  a/alTHPOBAaThCA K
IMOILIMOHA/IEHBIM U3MEHEHUSIM U TIPOSIBJIATH TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHel MOTHBALUY, BK/IIOUAIOI[el CTpeM/ieHre K JIOCTVPKEeHHUIO LIe/u U
yCriexy, OINTHMH3M, WHULIMATUBHOCTb, YMeHHe [elCTBOBaTh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

IMIATUH, BK/TFOUAOITeH CTTIOCOOHOCTh MOHUMAaTh 3MOIMOHATBHOE COCTOSTHHE
IPYTUX, YyUYWTHIBaTh €ro TP OCYIIeCTB/IeHWH OOIeHus, CIoCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

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

IMPEAMETHBIE PE3YJ/IbTATBI

K koHily obyuenus B 10 Kjacce mpeaMeTHbie pe3y/bTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPa)kaTh COPMHUPOBAHHOCTE ¥ 00YUArOII[UXCS] YMEHUM:

JIeMOHCTPUpPOBaTh Ha TpHMepax poJjib U MecTo (U3UMKU B (hOPMHPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHbI MHpa, B Pa3BUTHU COBPEMEHHOW TEXHUKU U
TEeXHOJIOTHH, B MPAKTUUYECKOU [1eITeIbHOCTH JIFOJEeH;

YUUTHIBATb TpaHULbl TIPUMEHEeHUs] W3yueHHbIX (U3UUeCKUX Mo/leseit:
MaTepHa/ibHasl TOUKa, MHepI[iabHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEPZ0e TeJO,
WJlea/ibHbIM ra3, MOJie/Td CTPOeHHsI T'a30B, XKUAKOCTeH W TBEP/bIX Tesl, TOUeUHbIU
37IeKTPUYECKUM 3apsi/i TIPY pellieHrur (PU3nuecKux 3ajjay;

pacrio3HaBath (pu3nueckue siBjieHUs (TIPOIECChl) U OOBACHATH WX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIeKY/ISIPHO-KUHETUUECKOM TeOpUM CTPOEHMs BelljeCTBa U



JIeKTPOAMHAMUKU:  paBHOMEpPHOE U  pPaBHOYCKOPeHHOe  IIPSIMOJIMHEKWHOe
[IBIDKeHUe, CBOOOJHOe TajieHue Tes, [BI)KeHHWe II0 OKPY)KHOCTH, HHepLus,
B3auMoieticTBue Ten, nudy3usi, OpOyHOBCKOe ABWKEHHWe, CTPOEHHEe >KUAKOCTeH
Y TBEPABIX Tesl, U3MeHeHre 00bEMa Tesl MPU HarpeBaHUU (OXJIaXKeHUN), TeTJIOBOe
paBHOBecHe, UCIlapeHWe, KOHJeHCalys, [UlaBjleHue, KpUCTaliv3alys, KulleHue,
BJI&)KHOCTb BO3/lyXa, NOBbIIIEHYE /1aB/IeHus ra3a Ipy ero HarpeBaHuu B 3aKPbITOM
cocyze, CBsA3b MeXAy [apaMeTpamMy COCTOSHUAS Tasa B U30IIpoLieccax,
3J1IeKTpU3aLisl Tesl, B3auMOZeUCTBUE 3apsi/iOB;

OTHKCBhIBaTh MeXaHWYecKoe ABW)KeHWe, WCI0/b3ysl (r3nuecKre BeTUUYUHBIL:
KOOpZUHaTa, IyTh, IepeMelljeHhe, CKOPOCTb, YCKOpeHWe, macca Teja, CHIa,
VMMIIYJIbC TeJja, KUHeThuYeckKas SHeprus, MOTeHLMasbHasd SHeprus, MexaHudeckas
paboTa, MexaHWuecKas MOIL[HOCTb; TIPU OMMCAHWW TPAaBWIbHO TPAKTOBATb
bu3nyecKuii CMBICJI UCIIO/Ib3YeMbIX BeIMUWH, WX 0003HAueHWs W eJUHMULIBI,
Haxo[uTb (hOPMyJIbl, CBS3bIBAIOIIME AAHHYIO (PU3WUYECKYI0 BEJIMUUHY C APYTUMHU
BeJINUMHAMUY;

OIKWChIBaTh H3y4YeHHbIe TeIIOBble CBOMCTBA Tel U TeIUIOBble SIBJIEHUS,
WCIONb3ysl (U3MUYecKre BeJWUMHBL: [JaBjeHWe rasa, TeMmIleparypa, CpefHss
KHUHeTUYeCKasl SHeprus XaoTUUeCKOoro [BMKeHUS MOJIeKYJI, CpeJHeKBaJpaThuHas
CKOPOCTb MOJIEKYJl, KOJIMYeCTBO TeIJIOThI, BHYTPEHHsisi SHeprus, paboTa rasa,
KO3 (ULMeHT T0/Ie3HOr0 JIeMCTBUSL TeIVIOBOrO JBMWraress; IPU OMNMCAHWUU
MpaBW/IbHO TPAaKTOBaTh (DU3MYECKUM CMBICJ MCIOJb3YEeMbIX BEJWUYWH, WX
o003HaueHUss W eAUHUI[Bl, HAXOAWUTb (OPMYJbI, CBSI3bIBAIOIIME [JJAHHYIO
($r3nUecKyro BeJIMUMHY C APYTMMHU BeJTMUKHAM;

OIKCHIBATh U3yUeHHbIe 3/IeKTPUYeCKHe CBOMCTBA BellleCTBa M JIeKTPUUeCKUe
siBJIeHUs (IIPOLIeCChl), UCIOb3Ysl (U3NUYeCKre BeJIMUYMHBI: 3/IeKTPUUeCKUN 3apsf,
3/7IeKTpUYeCcKoe IoJie, HarpsuykKEHHOCTD 11015, [OTeHLUal, pa3HOCTh ITOTeHI|1asloB;
MpU OMNUCAHWUM TIPABW/IBHO TPAKTOBAaTh (PU3UUECKUM CMBIC/I HCIIO0Ib3YeMBbIX
Be/IMUMH, WX 0003HaueHusi U eAUHULIbI; YKa3biBaThb (POPMYJbI, CBSI3bIBAIOLIME
JAHHYIO (PU3MYECKYI0 BeJIMYUHY C IPYTUMU BeJIMUYMHAMY;

aHa/IM3UpOBaTh (PU3MUYeCKHe IPOLIeCChl U SIBJIEHUS, UCIIONb3ys (pr3nueckue
3aKOHbI Y NIPUHIIUIILL: 3aKOH BceMUpHoOro taroteHusd, I, II u III 3akoHb! HbrOTOHa,
3aKOH COXpaHEeHUsl MeXaHWUYeCKOW SHepPruM, 3aKOH COXpPaHeHUs WMITYJIbCa,
TPUHLIUI CyNepro3vLIMi CUJ/, TIPUHLMII paBHONPAaBUs WHepPLMaAbHbIX CUCTEeM
OTCUéTa, MOJIeKY/IAPHO-KUHETUYEeCKYl0 TEeOpUI0 CTPOeHUs BellleCTBa, ra30Bble
3aKOHBI, CBSI3b CpeJHe KMHETUYEeCKOW SHEepPIUM TEryIOBOTO ABVKEHUST MOJIEKYJT C
abCoMOTHOM TeMIlepaTypoM, MepBblii 3aKOH TePMOJMHAMUKH, 3aKOH COXPaHeHHsI
/IEKTPUYECKOro 3apsja, 3akoH KysioHa, mpu 3TOM pasnvuarth CJIOBECHYIO
(OopMy/IMPOBKY 3aKOHa, €ro MaTeMaThuyeckoe BbIpDa)KeHHe M YC/I0BUs (TpaHULb,
00/1aCcTH) IPUMEHUMOCTH;



OOBSICHSITH ~OCHOBHbI@ TIPUHLIMIIBI  JEWCTBUSI  MallliH, TpUOOPOB U
TeXHUUYECKHUX YCTPOMCTB; pa3/MuaTh YCIOBUS WX 0€30MacHOTO UCIO/Ib30BaHUS B
TIOBCeJTHEBHOM >KU3HU;

BBITIOJIHSATh 9KCITIEPUMEHTHI 110 HCC/Ae[IOBaHUI0 (PU3NUECKUX SIBJeHUM U
TMPOLIECCOB C HCIO/b30BaHWEM TIPSIMBbIX U KOCBEHHBIX HW3MepeHUi, TpUu 3TOM
dbopMynvpoBath TipobsieMy/3ajjauy UM TUIOTe3y yueOHOro SKCIepPUMEHTa,
cobupaTh yCTaHOBKY W3 TMpeAJI0O)KeHHOTO O00O0pYy/0BaHUsl, MPOBOJAUTH OMbBIT U
(dhopmyIMpOBaTh BLIBO/IbI;

OCYIIeCTB/ISITh MpsIMble U KOCBEHHbIe W3MepeHUs] (PU3NUecKUX BeMUrH, TIpU
3TOM BBIOMpaTh OMTUMA/BLHBIM CIIOCOO W3MepeHHsT W MCIO/b30BaTh U3BECTHHIE
MeTO/Ibl OLeHKH MOTPelIHOCTeN U3MepeHUl;

WCCIeoBaTh  3aBUCUMOCTA  MeXAy  (U3WYeCKUMH  BeJMUYMHAMU  C
WCTIO/Ib30BaHWEM TIPSIMbIX W3MepeHUl, MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(uKcupoBaTh pe3y/abTaThl TMOTYUYEHHOM 3aBUCUMOCTU (PU3NUECKUX BeJUUMH B
BU/ie Tabmil U TpadrKOoB, Ae/iaTh BBIBOJBI IO pe3yibTaTaM UCC/Ie[JOBaHNUS;

cobmroiaTh mpaBria 0e30MacHOro TpyJa TpU TIPOBeJeHUM WCC/IeOBaHUM B
paMKax y4eOHOro SKCrepuMeHTa, yueOHO-HCCIe/[oBaTe/IbCKOM UM TMPOEKTHOM
JiesiTeJTbHOCTU C WCTO/b30BaHWeM H3MepPUTE/IbHBIX YCTPOMCTB U 71ab0paTOPHOTO
000pyI0BaHUS;

peliaTh pacuéTHble 3aZlauyd C $IBHO 3a/laHHOW (U3HMUeCKOW Mo/jiesblo,
WCI0Jb3ysl (pri3ruueckue 3aKOHbI U TPUHLIUIBI, HA OCHOBE aHa/u3a yCJI0BUS 3aJjaun
BbIOMpaTh (PU3NUECKYIO MOJe/b, BhIAENATh (U3NUeCcKre BeJMUUHBI U (OPMYJIBI,
HeoOXo/lMble [7Isi €€ pellleHus, TTPOBOJUTh PACUéThl U OLIEHWBaTh PeabHOCTb
MOJTy4YeHHOTr0 3HaueHus1 (r31UeCcKou BeJIMUKHbI;

pellaTh KaueCTBeHHbIE 33/laui: BbICTPAauBaTh JIOTUUECKU HEITPOTUBOPEUUBYHO
LIE[IOYKY PacCy>K/eHUuM C OIMOpOM Ha MW3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTH W
(du3uyeckue siB/IeHNS;

UCTIONb30BaTh  TMPU  pellleHud  y4eOHBIX  3alad  COBpPeMeHHbIe
MH(OpMal[MOHHbIe TEXHOJIOTUM [Jisl TIOWCKa, CTPYKTYPHUPOBAHUSI, UHTepIpeTalun
Y TIpe/iCTaB/IeHUs yueOHOW W Hay4YHO-TIONY/IIPHOM MHGMOPMAaI|H, MOyueHHOH 13
Pa3/IMUHBIX UCTOYHUKOB, KDUTHUYECKU aHA/TM3UPOBAaTh MojlyyaeMyto HH(GOpMaLIHIO;

TIPUBO/IUTH TIPUMEPHI BK/Ia/la POCCUNUCKUX U 3apy0OeXXHBIX YUEHBIX-(PU3UKOB B
pa3BuTHE HayKH, OObsCHeHHe TIPOL[eCCOB OKPY’Kalolllero MHpa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTHH;

WCII0/Ib30BaTh TeOpeTUUeCKre 3HaHWsl MO0 (PU3vKe B MOBCEJHEBHOW >KW3HU
nist obecrieueHus: 6e30macHOCTH TIpy oOpallieHny ¢ pUOOpaMy ¥ TEXHUUECKUMHU
yCTpPONCTBaMU, [jisi COXPAHEHUs 3[J0POBbsi U COO/IIO/IeHUSI HOPM 3KOJIOTMUeCKOro
TOBeJieHUs1 B OKPY Kalollleil cpe/ie;



paboTaThb B Tpymme C BBIMOJHEHWEM Pa3/IMUHBIX COLMATbHBIX POJIeH,
TJIAHUPOBaTh pabOTy TpyIbl, palMOHAJbHO pacripefiefisiTh 0053aHHOCTU U
T/IaHUPOBATh JlesiTeIbHOCTh B HeCTAaHJAaPTHBIX CUTYaIlUsiX, afleKBaTHO OI|eHWBAaThb
BKJIaJ] K&XX/IOT0 M3 YUaCTHUKOB T'PYIIIBI B pellieHre PacCMaTpUBaeMoi TTpo0IeMbI.

K koHily obyuenus B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a3oBOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YyUarOIUXCsl YMEeHUM:

JIeMOHCTPUPOBATh Ha TMpHMepax poJjib U MecTo GHU3UKKA B (OpPMUPOBAaHUU
COBpeMeHHOM HayyHOM KapTHWHBI MHpa, B pPa3BUTHH COBPEMEHHON TeXHUKU U
TEXHOJIOTMH, B TPAaKTUUeCKOM JesATeJIbHOCTH JIHOJed, 11eJIOCTHOCTb U e[QUHCTBO
(bu3ruecKoil KapTHHbI MHUPa;

YUUTBIBaTh TpaHULbl TIPUMEHEHUS] W3YUeHHbIX (U3UUeCKUX MOjesei:
TOUEUHBIM 3/IeKTPUUEeCKUl 3apsifi, Tyu CBeTa, TOUeUHbIM UCTOUHUK CBeTa, sifiepHast
MO/leJib aTOMa, HYK/JIOHHash MOJieJib aTOMHOI'O si/jpa TIpU pellleHuu (PUu3nuecKux
3az1ay;

pacro3HaBaTh (pu3nueckue siBjieHUs (TIPOLeCChl) U OOBACHATH WX Ha OCHOBe
3aKOHOB 3JIeKTPOJMHAaMHKHU U KBAHTOBOW (DM3UKU: 3/IeKTpUUYECKasi MPOBOJUMOCT,
TeTJI0OBOe, CBETOBOe, XWUMMUeCKoe, MarHUTHOe [eMCTBUSI TOKa, B3aUMO/leliCTBUe
MarHuTOB, 9J/IeKTPOMarHuTHasi WHAYKIWsA, [leliCTBUe MarHUTHOTO TI0si Ha
TIPOBOAHUK C TOKOM W JBVWKYIIWWCS 3aps[, 3/IeKTPOMarHUTHbIe KosjebaHus U
BOJIHBI, TIPSIMOJIMHEMHOE paclpoCTpaHeHWe CBeTa, OTpakeHue, MpeioMJIeHue,
vHTepdepeHIus, gudpakius U TO/sApU3alUsg  CBeTa, [JUCIIepCUs CBeTa,
(hoTtosnekTpruueckuit 3¢dekT (hoTo3((deKT), CBeTOBOE ZiaB/eHre, BOSHUKHOBEHHE
JUHEeNYaToro 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), MCMOJBb3ys (u3uUeckrie BeJUUMHbI:
3/IeKTPUUECKUM 3apsijl, CUia TOKa, JIeKTpUUeCKOoe HampsbKeHue, 3/IeKTpUuueckoe
COTIPOTHB/IEHWe, Pa3HOCTb TOTEHIIUAJIOB, 3/JIeKTPO/BIKYINas Chla, paboTa TOKa,
WHAYKLMS MarHUTHOrO MoJisi, cuga Ammnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTYIIIKA, SHeprusi 3/JeKTPUUYeCcKOro M MarHWUTHOTO TI07ieM, TepuoJ; U YacToTa
KonebaHuii B KosiebaTe/lbHOM KOHTYpe, 3apsii M CWia TOKa B Tporjecce
rapMOHMUYECKUX 3/IEKTDOMAarHUTHBIX ~KojiebaHuii, (OKyCHOe pacCTosiHue U
ONTUYEeCKasi CW/a JIMH3bl, MPUA OMUCAHUM TPaBWU/IbHO TPAaKTOBaThb (H3UUECKUM
CMBIC/ HCIIO/b3yeMbIX BeJWUMH, WX 0003HaueHWs UM eAWHMIIbI, YyKa3bIBaTh
dbopmysibl, CBs3bIBalolllie JlaHHYH (U3UUeCKYIH0 BeJIMUMHY C  JIPYTUMU
BeJIMUMHAMU;

OMUCHIBATb H3yueHHble KBAaHTOBbIE SIBJIEHUSI U TPOLIECChI, MCIOJIb3YS
(u3nyeckre BeMYUHBL: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, [AJIMHA BOJHBI U



yacToTa CBeTa, SHePrus U UMMYJIbC (POTOHA, Mepro/ MoJypacajia, SHeprusi CBSI3u
aTOMHBIX $i[jep, NpPU OINWCAHUW TPaBWIbHO TPaKTOBaTh (PU3UUECKUU CMBICI
WCIOJIb3yeMbIX BeJIMYMH, MX O00O03HaueHWss M eJUHMLIbI, yKa3blBaTb (POPMYJIbI,
CBSI3bIBAIOLME [AHHYI0 (U3WUYECKYH0 BeJWYMHY C [JPYTMMHM BeJMUMHAaMH,
BBIUMC/ISITh 3HaUeHue (h13UuecKoi BeJIMUMHbI;

aHa/M3MpoBaTh (pU3UUeCKUe MPOLECChl U SIBJIEHUs, WCIOb3ysl (pU3UUecKue
3aKOHBI U TIPUHLMIBL: 3aKOH OMa, 3aKOHBI 110C/Ie[JOBaTe/IbHOTO U MapaslieslbHOro
coeJMHEHUs] TIPOBOAHUKOB, 3aKoH J[koynsi—JleHIla, 3aKOH 3/eKTPOMarHUTHOMN
VHZYKLWW, 3aKOH MPSIMOJIMHENHOT0 pacripOCTPaHeHHsl CBeTa, 3aKOHbI OTPa’KeHHsI
CBeTa, 3aKOHbI TMpe/ioM/IeHHs CBeTa, ypaBHeHHe OiiHITeliHa A dhoTo3ddeKTa,
3aKOH COXpaHeHWs] 3HEepruu, 3aKOH COXPaHeHWs] MMITyJ/bCa, 3aKOH COXpaHEeHUs
3/IeKTPUYECKOro 3apsiia, 3aKOH COXpaHeHMsI MacCOBOI0 UwMc/a, MOoCTyaThl bopa,
3aKOH paIM0aKTMBHOIO pacraja, IpU 3TOM pa3/MuaTh CJI0BECHYIO (POPMYIUPOBKY
3aKOHA, ero MaTeMaThyeckoe BbIpDa)KeHHWe W yCIoBUsA (TpaHUIlpl, 06acTh)
MPUMEHHUMOCTH;

orpeJieNiITh HaripaBJeHWe BeKTOpa MHAYKLMM MarHWTHOTO TOJIsi TTIPOBOJHUKA
C TOKOM, CW/Ibl AMIiepa 1 cuibl JIopeH1ja;

CTPOWUTh U OIKChIBaTh U300pakeHHe, CO37aBaeMoOe TUIOCKHM 3epKasioM,
TOHKOMU JIMH30U;

BBITIOJIHATh 9KCIIEPUMEHTHI [0 HCC/Ae[0BaHUIO (PU3NUECKUX SIBJIEHUM U
TIPOL[eCCOB C HCIOJb30BaHHWEeM TPSMbIX U KOCBEHHBIX W3MepeHHi: TpU 3TOM
dopmymupoBath TipobneMy/3afiauy W TUMOTe3y yueOHOTO 3KCIIepUMEHTa,
cobupaTh YCTaHOBKY W3 TMpeAJ0KEeHHOTO 000py/ZoBaHUs, MPOBOAUTH OMBIT U
(hopmyIMpOBaTh BLIBO/IbI;

OCYLLIeCTB/ISITh MPsIMble U KOCBEHHbIE M3MePeHUs] (PU3NUYECKUX BeUUWH, TIPU
3TOM BbIOMpaTh ONTUMAJbHBIM CrOCO6 U3MepeHHsi U MCMO/b30BaTh U3BECTHbIE
METO/ibl OLIeHKH MOTrPeLIHOCTel u3MepeHUi;

VCCIe/0OBaTh 3aBUCUMMOCTH  (M3WYECKUMX BeJWYMH C UCIOIb30BaHUEM
MpSIMBIX UW3MEepeHul: MpU 5TOM KOHCTPYMPOBaTh YCTAaHOBKY, (UKCUPOBATh
pe3y/ibTaThl MOYyYeHHON 3aBUCUMOCTH (U3UUYeCKHUX BeJIMUWMH B BUje Tabiul U
rpaduvKoB, Jie/iaTh BBIBO/BI [0 pe3ybTaTaM UCC/Ie[JOBaHMUS;

cobsofaTh mpaBuia 6e30macHOro Tpy/a TMpU MPOBeleHU UCC/IeIoBaHUN B
paMKax yd4eOHOro 3KCriepuMeHTa, y4eOHO-HCCIe/[OBaTe/IbCKOW U MPOEKTHOMU
JesiTeIbHOCTU C UCII0/Ib30BaHUEM W3MepHUTeTbHBIX YCTPONCTB W J1abopaTOPHOTO
o0opy/i0BaHUS;

peliatb pacyéTHble 3aZlaud C SBHO 3aJaHHOU (PU3UUECKOW MOJEbIO,
WCIO0JIb3Y$1 (pri3nuecKue 3aKOHbI U MPUHLUIBI, HA OCHOBE aHaiu3a yCI0BUS 3aJaun
BLIOMpaTh (PU3NUYECKYI0 MOJe/ib, BIAeISITh (U3ndeckue BeJIMUUHBI U (OPMYJIBI,



HeoOxouMble [1/is1 eé pellleHUs], TPOBOJUTL PacuéTbl U OIleHWBaTh PeaibHOCTb
MOTyUeHHOT 0 3HaueHus (hHM3uuYecKol BeJIMUUHBI;

pelliaTh KaueCTBeHHbIE 3a/lauk: BLICTPAUBATh JIOTUUECKH HEPOTHBOPEUUBYIO
L[ETIOUKY pacCy>XZeHUd C OMOopod Ha H3yueHHble 3aKOHbl, 3aKOHOMEPHOCTH U
(dbusrueckue siBJIeHUS;

WCIO/b30BaTh  TPU  pellleHWd  yuyeOHBIX  3aad  COBpeMeHHbIe
WH(OPMAaILMOHHbIE TEeXHOJIOTUU [Ijisl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPeTal[uu
U TIpe/icTaB/ieHrs] yueOHOM U Hay4YHO-TIOMY/ISIPHOW MH(bOpMAaIUY, TIOTyYeHHOU 13
Pa3/IMYHbIX UCTOUHHUKOB, KDUTHUECKH aHAJTU3UPOBaTh 0J/TyuaeMyro WHPOPMaLUIO;

OOBSICHITH TIPUHLIAIIBI  J€MCTBUSI MaIllMH, TIPUOOPOB Y TeXHUYEeCKHUX
YCTPOMCTB, pa3inuaTh YCI0BUs UX 0€30MacHOTr0 UCMO/Ib30BaHUs B MMOBCeHEBHOM
YKU3HUY;

TIPUBOJUTH TIPUMEPHI BKJIa/la POCCUMCKUX U 3apyOe)KHBIX YUEHbIX-(DU3UKOB B
pa3BUTHe HayKu, B OOBsICHEHHE TIPOLIeCCOB OKDY’Kaloll[ero Mupa, B pa3BUTHe
TeXHUKU U TeXHOJIOTHi;

WCII0/Ib30BaTh TeopeTHYeckue 3HaHUs MO0 (HU3MKe B MOBCEAHEBHOW >KU3HU
[yt obecrieuenus: 6e30macHOCTH TIpy oOpallieHny ¢ TIPUOOpaMy ¥ TEXHUUECKUMHU
yCTpPONCTBaMU, [ijisi COXPAHEHUs 3[I0POBbsi U COO/IO/IeHUST HOPM 3KOJIOTMUeCKOTro
TIOBe/IeHYsI B OKPY Kalolliel cpefie;

paboTatb B Tpymme C BBIMOJHEHWEM Pa3/IMUHBIX COLMATbHBIX pOJIeH,
TJIAaHUPOBaTh paboOTy TpPYIbl, paLMOHAJbHO pacripefiefisiTh 0053aHHOCTU U
TJIaHUPOBaTh JIeATeIbHOCTh B HeCTaH/APTHBIX CUTYalUsiX, afleKBaTHO OL€HWBAThb
BKJIaZl K&KI0T0 U3 YYaCTHUKOB I'PYMIIbI B pellieHre pacCMaTpUBaeMou Mpob/ieMbl.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
KoiunyecTrBo yacos D/IeKTPOHHBIE
HaumenoBanue
Ne (yudposbie)
pas/iesioB U TeM KontponbHbie | IIpakTuueckue
n/n Bcero o0pa3oBarTe/IbHbIE
MPOrpaMMblI paboTsI padoThI
pecypchbl
Pazgen 1. PU3UKA 1 METO/JbI HAYUHOI'O I[TIO3HAHUSA
11 ®uUsrKa U MeTO/Tbl ’ Bbubnumoreka LIOK
) HAyYHOT'O TTO3HAHUS https://m.edsoo.ru/7f41bf72
Wtoro mo paszeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 5) Bubmmorexa TOK
https://m.edsoo.ru/7f41bf72
bubmioTeka 1IOK
2.2 7
Hluraniia https://m.edsoo.ru/7f41bf72
53 3aKOHbI COXPaHEHMUS B 6 1 1 Bbubnuoreka LIOK
) MeXaHUKe https://m.edso0.ru/7f41bf72
Ntoro no pa3peny 18

Paszpen 3. MOJIEKY/J/IAPHASA ®U3NKA U TEPMOJNHAMUMKA

OcHOBBI
3.1 MOJIeKYJISIpHO- 9 1 Bubmaorexa [JOK
' y2op . https://m.edsoo.ru/7f41bf72
KUHETUYeCKOU TeOpuu
30 OCHOBBI 10 1 Bubmioreka IIOK
) TepMOJUHAMUKU https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble 5 BubmoTeka [IOK



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

COCTOAAHUMA BelleCTBAa.
®da3oBbIe nepexoanbl

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

Wroro no pa3peny

24

Paszgen 4. 3JIEKTPOJUNHAMMKA

4.1 OJIeKTpoCTaTUKa 10 Bubmorea LOK
https://m.edsoo.ru/7f41bf72
[TocTosTHHBIM
40 3/1IeKTPUYECKUU TOK. 12 bubmioreka LIOK
' Toku B pa3nnuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Wroro no pa3peny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



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

11 K/TACC

KosmmuecTBO yacoB

J
Ne HaunmeHnoBaHue /ICKTPOHHbIE
n/ pas3jie/ioB U TeM Bcer KonTpo/sibH ITpakTHueck (wmposbie)
oOpa3oBare/bHbIE
1 NporpamMMsbI 0 ple padoThI ue padoThI
pecypchl
Pazpgen 1. 3JIEKTPOJUHAMUKA
MaruautHoe
Hoe bubmoreka LIOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f41
DJIEKTPOMarHuT
c97c
Hast UHA YKL
Wtoro no pa3peny 11
Pa3pgen 2. KOJIEBAHUA 1 BOJTHBI
MexaHuueckue
" bubmroreka LJOK
2.1 9 1 1 https://m.edsoo.ru/7f41
371eKTPOMarHuTH
c97c
ple KoJjie0aHus
MexaHuueckue
" bubmoteka LJOK
2.2 5 https://m.edsoo.ru/7f41
3/1eKTPOMAarHuTH
c97c
ble BOJIHBI
bubmoreka IIOK
2.3 OrnTuka 10 1 3 https://m.edsoo.ru/7f41
c97c
Wtoro no paspeny 24

Pazgen 3. OCHOBBI C

MEIUAJIbHOM TEOPUM OTHOCHUTEJ/IbHOCTH

OcHOBBI
crieL{MaabHON bubmiorteka LJOK
3.1 Teopuu 4 https://m.edsoo.ru/7f41
OTHOCUTE/ILHOCT c97c
u
Wtoro no paspeny 4

Pazpen 4. KBAHTOBASA ®PU3UNKA

OneMeHThI bubmioreka LJOK
4.1 KBaHTOBOU 6 https://m.edsoo.ru/7f41
OIITHUKU c97c
bubmoreka LJOK
4.2 CrtpoeHnue aToma 4 https://m.edsoo.ru/7f41
c97c
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4.3 ATOMHOe sipo

bubmoteka LIOK
https://m.edsoo.ru/7f41
c97c

Wtoro no paspeny

15

Pazpen 5. 3JIEMEHTBI ACTP

OHOMUMU N ACTPODPU3NKN

OneMeHThI bubmiorteka LJOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41
acTpopU3UKU c97c
Nroro nio pa3geny 7

Paszpen 6. OBOBIIAROIIEE IIOBTOPEHUE

bubmoreka LJOK
0606
6.1 obrarotee 4 https://m.edsoo.ru/7f41
MOBTOPEHUE
c97c
Wtoro no pa3peny 4
PesepBHOe Bpemst 3
OBLIEE
KOJIMYECTBO
68 4 7
YACOB IIO

I[TPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /11 YYHEHUKA

» ®dusuka, 10 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. oz
penakiueii [TapdpentbeBoii H.A., AkiioHepHoe 0011iecTBO «/31aTenbCTBO
«IIpocserieHue»

» ®u3suka, 11 knacc/ Makuiues I'.J1., byxosues b.b., Hapyrun B.M. noz
penakiueii [TapdentoeBoii H.A., AKiioHepHOe 00111ecTBO «/31aTenbCTBO

«IIpocseleHue»

METOINYECKUWUE MATEPUAJIBI V11 YUUTEJIA

1. ®wuswmka. 10 kmacc. YueOHUK /17151 0011Ie00pa3oBaT. opraHy3aluii ¢ py/.Ha
3/IeKTPOH. HocuTese: 0a30BbIi U podubHbIN ypoBHUW/ I'.5. Msikuiues,
b.b. ByxoBies, Corckuii H.H./ M.: TIpocgeitijenue, 2020.
2. Kynepiureiin FO.C. ®u3uka. [luddepeHijipoBaHHble KOHTPO/IbHbIE
paboTsl.7-11knacc.CI16.: 3a. dom «CeHTs6pb», 2015.
3. ®usuka. «KoHCTPYKTOP» CaMOCTOSITe/IbHBIX M KOHTPOJIbHBIX paboT. 10
— 11 kaccer: mocobue Ajis yuuTesieit obieobpa3oBat. yupexaenuit/ C.M.
AnppromeukuH, A.C. CiyxaeBckui.- M.: TIpocserenue, 2018.
4. CoopHuK 3a/1au 110 pusrke. 10-11 Knaccel (K yuebHvkam I'.41.
MsikuieBa u.zp.) — M.: Dk3ameH, 2019.
5. CbopHUK 3agau 110 pusuke Ay 10—11 Knacchl: mocobue Ajis yuarmxcs

ob1ieobpa3oBar. opraHu3arnuii: 6a30BbIii 1 ipodua. ypoBuu / H.A.



[TapdenTreBa.- 5-e uzg. M .: I1pocBelijenue, 2017 T.

6. ®u3nka. 3agaunuk. 10-11 ki1.: [Tocobue a1 06mmeo6pa3oBar.
yupexxgeHuii / PeimkeBuu A. I1. - M.: JIpoda, 2019.

7. TemMaTUueCcKue CaMOCTOSITe/TbHbIe U KOHTPOJIbHBIE pabOThI 10
¢usuke.10 knacc. / O.W. T'pomieBa.- M.: Dk3ameH, 2017.

8. A.TI. PeimkeBuu. COOpHUK 3azau o ¢usmke. MockBa, [Ipoda, 2017 r
9. ®poHTanbHbIe 1abopaTopHbie paboThl 1Mo dhu3mKe B 7-11 Knaccax
ob1ieobpa3oBareibHBIX yupexaeHusx: KH. s yuaurens / B.A. Bypos,
FO.U. vk, b.C. 3BopbIKUH U Ap.; 11of pex. B.A. byposa, I'.I'.
Huxkudoposa. - M.: IIpocsetriedue: Yueb, mur., 2015

10. KogudukaTop 3/1eMeHTOB COZiep>KaHUsI ¥ TpPeOOBaHHWM K YPOBHIO
TIOJITOTOBKU BBIMTYCKHUKOB 0011[e00pa30BaTe/IbHbIX YUPEXKIEHUN 151
ripoBezieHus B 2024 rogy eauHOr0 rocyapCTBEHHOr0 5K3aMeHa I10
OU3UKE.

11. JI. A. Kupuk. ®usuka 10. COOpHHUK CaMOCTOSTETbHBIX M KOHTPOIBHBIX
pabot. MockBa «Mnekca» 2019 r.

12. ®usuka. 10 Kacc: TeXHOIOrHUeCcKre KapThl YPOKOB 110 yueOHuKy I'.5.
MskuieBa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JIL.
[TenarertueHko.- Boarorpaz: Yuutens. 2019.

13. I'.B. Mapkuna ®u3uka 10 knacc. [ToypouHble miaHbl 110 yueOHUKY

['.{. Mskuiesa, b.b. byxosiesa. B.: Yuutesns, 2020.



14. COOpPHUK TeCTOBBIX 3a/laHUM [T TEeMaTUUeCKOTO U UTOT'OBOTO
KOHTpOJiA. Pu3uka 10 knacc. M.: «MuTemnekt-LenTp», 2019
HOUN®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI
CETU UHTEPHET

1. Bubmoreka LJOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



