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ITIOACHUTEJ/IbBHASA 3AIITMCKA

[Mporpamma 10 ¢u3uKe 0a30BOr0 YpOBHS Ha YPOBHEe CpeAHero oO0Iero o0bpa3oBaHUS
pa3paboTaHa Ha OCHOBe TI0JIO)KeHUM U TpeOoBaHMN K pe3ysbTaTaM OCBOEHHSI OCHOBHOU
obpa3oBaTe/bHOM Mporpammebl, nipefctaBieHHbIx B @T'OC COO, a Takxke C yuéTtoMm denepasbHON
paboueii rporpamMmbl BOCITUTAHWSI M KOHLIETLIMM TIpero/iaBaHus yueOHOro npeamMera «®dusnka» B
oOpasoBaresibHBIX ~ OpraHu3almsax  Poccuiickoit ~ defepauyy, — peasM3yOUMX  OCHOBHBIE
oOpa3oBaTe/ibHbIe TIPOrPaMMBbI.

Copziep>kaHue MporpamMmsbl 1o (U3MKe Harpas/eHO Ha (pOpMHpOBaHHe eCcTeCTBEHHO-Hay4YHOU
KapTuHbl Mupa obyuatrommuxcst 10—11 kmaccoB npu oOyueHud ux ¢usvke Ha 6a30BOM YpOBHe Ha
OCHOBE CHCTEMHO-IeSITe/IbHOCTHOTO 1ogxoza. [Iporpamma 1o ¢u3rke cOOTBETCTBYeT TpeGOBaHUSM
®I'OC COO K 1nnaHUpyeMbIM JIMYHOCTHBIM, IIpeJMEeTHbIM M MeTarpeJMeTHbIM pe3ysbTaTam
o0yJeHusi, a TaKKe yYWTHIBaeT HEOOXOJUMOCTb pean3al[ii MeXKIPeJMeTHBIX CBs3el (DU3MKU C
eCTeCTBeHHO-HayuHbIMU yueOHBIMU TpeiMeTaMU. B Heli orpefienisitoTCsi OCHOBHbBIE LeJId W3yUeHUst
¢usMKM Ha ypoBHe cpefHero o0miero oOpa3oBaHUs, IMJIAHUPyeMble pe3y/IbTaThl OCBOEHHS Kypca
(bu3MKU: TMYHOCTHBIE, MeTaripeJMeTHbIe, TIpefiMeTHbIe (Ha 6a30BOM ypoBHe).

[Tporpamma no ¢u3vKe BK/IHOYAET:

® [yIaHUpyeMble pe3yJsibTaTbl OCBOEHMs Kypca ¢u3MKM Ha 0a30BOM ypOBHe, B TOM 4HCJe
rpeIMeTHbIE Pe3yJIbTaThI TI0 ro/jaM 00yUeHus;

® cofiep>kaHue yueOHoro npeaMeta «Pu3snka» 10 rojiaM o0yuyeHusl.

du3rKa Kak HayKa O Haubojiee OOIMX 3aKOHAX TPHPO/IbI, BBICTYIAsi B KaueCcTBe y4eOHOTO
rpegMeTa B ILIKOJe, BHOCUT CYIL[eCTBEHHBIM BK/aJi B CUCTeMYy 3HaHUM 00 OKpYy’KarolleM MHpe.
HIKonbHBINA KypC (GU3NKA — CUCTeMOOOPAa3yrOIIMii AJIs1 eCTeCTBeHHO-HayUHbIX YUeOHBIX MpeMeTOB,
MOCKOJIbKY (PU3MYecKre 3aKOHbI JieKaT B OCHOBE IIPOLIeCCOB W SIBJIEHUW, U3y4YaeMbIX XUMHEM,
buonorueit, ¢usnveckoii reorpadueil u actpoHoMmuel. Vcrosnb30BaHHe W aKTHBHOE TIPUMeHEeHUe
¢bu3nyeckUx 3HAHUM OIpejiesisieT XapakTep M pa3BUTHe pPa3HOOOpa3HbIX TeXHOJOTU B cdepe
SHepPreTHKH, TPAHCIIOPTa, OCBOEHMSI KOCMOCA, TOAy4YeHHsI HOBBIX MaTepuasioB C 3a/laHHbIMHU
CBOMCTBaMHU U fpyrux. Vi3yueHue (pU3MKM BHOCUT OCHOBHOW BKJIaJ, B (JOPMHPOBaHUE eCTeCTBEHHO-
Hay4YHOW KapTWHBI MUpA O00ydYaromyxcs, B (pOPMHUPOBaHHE yMEeHWH TNPUMEHSTh HayuyHbIA MeTo[
TM03HAHKSI TIPU BBITIOJTHEHWH UMY yueOHBIX UCC/Ie/JOBaHUM.

B ocHOBy Kypca (UM3MKH [/ YPOBHSI CpefiHero obijero oOpa3oBaHUs TIONOXKEH psifi Wfew,
KOTOpbIe MOXKHO pacCMaTpUBaTh KaK MPHHLUITEI €r0 TOCTPOEHHUSI.

Hoes yenocmHocmu. B cOOTBETCTBUM C Heil KypC SIB/ISIeTCS JIOTUYECKU 3aBepLIEHHBIM, OH
COJIep’KUT MaTepvan U3 BCeX pas3fiesioB (M3MKH, BK/IIOUaeT KakK BOIPOCHI K/IaCCUYECKOW, Tak U
COBpeMeHHOM (PU3UKHU.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca (pu3vku o00beJUHEH BOKPYT
¢usnyeckux Teopuii. Bepyium B Kypce siBasieTcs (GOpMUpPOBaHUe TpeJCTaB/lIeHU O CTPYKTYPHBIX
YPOBHSIX MaTepUH, Bell|eCTBe U T0JIe.

Hoesa eymanHumapusayuu. EE peanusanus mpejriojaraeT HCIOMAb30BaHUE T'YMaHUTapHOTO
roteHIMasa (U3MYeCcKol HayKH, OCMBIC/IeHHWe CBSI3M Pa3BUTUsl GU3MKU C pa3BUTHEM 0OIlecTBa, a
TaK)Ke C MUPOBO33DPeHUYeCKUMU, HDABCTBEHHBIMHU U 9KOJIOTUYeCKUMU TIPOOIeMaMHu.

Hodes npukaaoHoti HanpaseneHHocmu. Kypc ¢bu3uKu TipefrosiaraeT 3HaKOMCTBO C IIHPOKUM
KPYIOM TeXHUUECKUX U TeXHOJIOTMYeCKUX MPUI0’KEHUHN N3yUeHHbIX TeOPUM 1 3aKOHOB.

Hoesa »skonoecusayuu peanu3yeTcs IOCPeJCTBOM BBeJleHHWs 3/1eMeHTOB  COJeprKaHus,
TMOCBSIIEHHBIX IKOJIOTHYeCKUM TIpoO/ieMaM COBPEMEHHOCTH, KOTOPbIe CBSI3aHbI C Pa3BUTHEM
TEeXHUKW M TEeXHOJIOTHH, a Takke 00CY)X[eHUs TpobJieM paljoHa/JbHOTO TPUPO/OII0/Ib30BaHUs 1
9KOJIOTUUeCKor 6e301macHOCTH.

Crep)KHeBbIMM 37IeMeHTaMU Kypca (U3MKUM Ha YpOBHe cpefHero obOiero obpa3oBaHus
ABJISIFOTCS  (pu3nueckue Teopun (opMUpOBaHUWe TIpe/CTaBeHWH O CTPYKType IOCTPOEHUs
¢u3nueckoil TeopuM, poiv (yHAAMEHTalbHbIX 3aKOHOB M TIPUHLIMIIOB B COBPEMEHHBIX



TIPe/ICTaB/IeHNsIX O TPUpPOZie, TPAHUIAX TIPUMEHHUMOCTH TEeOpHH, [/ OMHCAaHWsS eCTeCTBEHHO-
HayYHBIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-[eITeTbHOCTHBIM TIOAXOJ, B Kypce (DM3MKH pean3yeTcsl Mpek/ie BCero 3a CUéeT
OpraHu3aluM SKCIIepIMeHTalbHON JlesiTenlbHOCTH obyuvaromuxcsi. [nss 6a3oBoro ypoBHSI Kypca
¢U3MKM — 3TO WCIIO/b30BaHWE CHUCTEMBbI (PPOHTA/BHBIX KPAaTKOBPEMEHHBIX SKCTIEPUMEHTOB U
nmabopaTopHeIX paboT, KOTOphble B TporpaMme 1o ¢Gu3uke 00beAWHEHbI B OOLWIA CITHCOK
yUeHWYeCKHUX TpakTHuecKux paboT. BrijeneHre B yKa3aHHOM IiepeuHe JiabopaTOpHBIX PpaboT,
TIPOBOAMMBIX /ISl KOHTPOJISI U OLIEHKH, OCYIIIeCTBJISIETCS YYaCTHUKaMK 00pa30BaTe/IbHOTO TpolLiecca
UCcxoAsh W3 O0CODOEHHOCTeH TJIAHMPOBAHUS W OCHalleHWs KabuHera ¢u3uku. [Ipu sTOoM
obecrieunBaeTcsi OBJaJieHUe OOYYaNOLIMMHUCT YMEHUSMH TIPOBO/IMUTh KOCBEHHbIE W3MEepeHwUs,
WCC/Ie/JOBaHUSI 3aBUCUMOCTe (M3MUECKUX BeIWYMH W TIOCTAHOBKY OIBITOB TI0 TIPOBEpPKe
TIPe/IJIOXKEHHBIX THUTIOTE3.

Bosbiioe BHUMaHMe y[ie/isieTCsl PelieHNI0 PACYETHBIX M KaueCTBeHHbIX 3azad. [Ipu stom asist
PaCUETHBIX 3a/jau TPUOPUTETOM SIBJISIFOTCS 3aJaud C $BHO 3a/laHHOW (U3MUECKOH MOZesbo,
TI03BOJISIIOIIIYE TIPUMEHSITh U3yUYeHHbIe 3aKOHbI U 3aKOHOMEPHOCTH KaK 13 OJJHOTO pa3jiena Kypca, TakK
Y VHTErpUpys 3HAHUS W3 pasHbIX paszienoB. sl KaueCTBEHHBIX 3a/lay TIPUOPUTETOM SIBJISFOTCSI
3a/laHus] Ha OOBsICHEHHe TPOTeKaHWs (U3MUeCKUX SBIEHWM W TPOLIECCOB B OKPYIKAIOLIel >KU3HH,
Tpebyrolue BbIOOpa (U3MUECKON MO/IeH [i/Isi CUTYal[uK TIPAaKTUKO-OPUEeHTHPOBAHHOTO XapaKTepa.

B cootBetcTBuu ¢ TpeboBaHusmMu ®T'OC COO K MaTepHa/lbHO-TEXHUUECKOMY 00eCcrieueHH o
yueOGHOro mporjecca 6a30BbIli ypoBeHb Kypca (M3MKH Ha ypOBHe cpefjHero obiero obGpa3oBaHHs
JO/DKeH M3yuaThCsl B yCIOBUSIX TIPeIMETHOTO KabrHeTa (pr3MKK WM B YCIOBHUSX UHTETPUPOBAHHOTO
KabWHeTa TIpeJIMETOB eCTeCTBEHHO-HAay4YHOro IMkja. B KabuHeTe (GU3MKM [JO/DKHO OBITh
HeoOxoamMoe labopaTopHOe 000py/J0BaHMe /ISl BBITIOJIHEHMSI YKa3aHHBIX B ITPOTrpaMMe To (HU3HKe
yUeHUYeCKUX TIPaKTHUeCKUX paboT U IEMOHCTPALIMOHHOE 000py/J0BaHHe.

NemoHcTpauioHHoe — oOopyzoBaHue  (opMHpPyeTCS B COOTBETCTBUM C  TIPUHLMIIOM
MMHUMAaJIbHOM /I0CTaTOYHOCTH W 00ecrieurBaeT TIOCTAHOBKY II€PEUYMC/IEHHBIX B TPOrpaMMe TI0
¢u3MKe K/IIOUYEBBIX JIEMOHCTpPALMN [/ HWCC/IeI0BaHUS M3y4YaeMbIX SIBJIEHMH U TIPOLIeCCOB,
IMITUPUYECKUX U (DYHAAMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEeHUH.

JlabopaTtopHoe 00oOpyJoOBaHUe [jii YUEHUUeCKUX TMPAKTUUeCKUX paboT dhopmMupyeTcsi B BUfe
TeMaTHUeCKUX KOMILIEKTOB U 00eCrieurBaeTcsl B pacyéTe OJHOrO KOMIUIEKTA Ha JBYX 00YyUarOLXCsl.
TemaTnueckre KOMIUIEKTbI J/1abopaTOpHOro 00Opy/0BaHUS MAOJDKHBI OBbITH TIOCTPOEHBI Ha
KOMIT/IEKCHOM HCITI0/Ib30BaHUM aHAJIOTOBBIX W IM(POBBIX TMPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepHUTe/bHBIX CUCTEM B BUjle [U(POBBIX 1ab0paTopuii.

OCHOBHBIMU LIe/ISIMU M3y4eHust HGU3UKH B 00111eM 00pa30BaHUM SIBJISTFOTCS:

* popMupoBaHMe WHTepeca W CTPeMJIEHHS] 00yuaroIuXcsi K HAyYHOMY HM3Y4YeHHIO TPUPOJBI,
Pa3BUTHE UX UHTEJITIEKTYaIbHbIX U TBOPUYECKHX CTIOCOOHOCTEH;

® pa3BUTHE TIPe/CTaB/eHWH O HAyYHOM MeTOZe TI03HaHUS U  (opmHUpoBaHHe
WCCJIe/IOBaTe/TbCKOTO OTHOLIEHHS K OKPY>KatOIL[UM SIBJIEHUSIM;

® popMupoBaHMe HAyYHOTO MHPOBO33DeHHsS KaK pe3ysibTaTa W3y4YeHHs OCHOB CTPOEHHS
MaTepyu U QyHAaMeHTalbHbIX 3aKOHOB (DH3UKY;

® popMupoBaHue yMeHUH OOBSCHATH SIBJI€HHWS C WCIOIb30BaHWEM (HM3UUYECKUX 3HAaHUU U
HayYHBIX JJOKa3aTe/bCTB;

* popmMupoBaHue TMpeJCTaBIeHUA 0 poiu (GU3UKU /IS Pa3BUTHS IPYTUX eCTeCTBEHHBIX HayK,
TEXHUKU U TeXHOJIOTHH.

HocTrkeHHe 3THX Liesiell 00ecrieurBaeTCs pellieHueM CIeAYIOIMX 33/lad B MPOLiecce N3yueHust
Kypca GU3MKH Ha ypOBHe cpejjHero ob1jero obpa3oBaHus:

® puoOpeTeHre CUCTeMbl 3HaHUK 00 oOmMX (U3NUecKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsIX, BK/IIOYAss MeXaHUKY, MOJIEKY/SPHYIO (PU3MKY, 3/IeKTPOJUHAMUKY, KBAHTOBYIO (PU3MKY U
3/1eMeHThI acTPOhU3UKY;

* popMupOBaHHEe YMeHWH TIPUMEHSITh TEOPETUYeCKHe 3HAHUS /sl OOBbSICHEHUS (U3NUeCKUX
SIBJIEHUH B TIPUPO/Ie U /ISl IPUHSTHS TIPAKTUYECKHX PeIIeHNH B TIOBCeJHEBHOM JKH3HHY;



® OCBOEHMe CTIOCOOOB pellleHHs] Pa3IMUHbIX 33/lady C SIBHO 3a/laHHOM (DH3MUecKol MOZenbio,
3a/jay, Mo/ipa3yMeBaroLuX CaMOCTOATe/IbHOE COo3/jaHue (hr31uecKor MoJiesiv, a/leKBaTHOM yC/I0BUSIM
3ajiauy;

® IOHMMaHve (U3UUeCKMX OCHOB M TPUHLMIOB [JeHMCTBUSI TEXHUYECKUMX YCTPOUCTB U
TeXHOJIOTMUeCKHX MPOLIeCCOB, UX BJIUSHUS Ha OKPY)KaloILlyl0 Cpesly;

® OB/IaJleHUMEe MeTOJlaMU CaMOCTOSITe/IbHOIO TUIAaHMPOBAaHWSI M TPOBeJleHUsl (PU3NUYeCcKuX
5KCTIepUMEHTOB, aHa/lvM3a W MHTeprpeTraluu WH(OpMaLuM, Orpejie/ieHHsl JO0CTOBEPHOCTU
T0JIy4YeHHOTO pe3y/bTara;

® co3JjaHMe YCJIOBUW [Jis1 Pa3BUTHSL yMEHUM NPOEKTHO-KUCC/Ie0BaTe/IbCKOW, TBOPYECKOMN
JlesiITeIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIii ypOBeHb) Ha YpOBHE Cpe/Hero o0ijero oOpa3oBaHUs
otBoauTcs 136 yacos: B 10 kacce — 68 yacoB (2 yaca B Heziesto), B 11 knacce — 68 uacoB (2 yaca B
HeJerto).

[peasiaraemMelii B mporpaMme 1o (u3uKe TepedyeHb 1abOpaTOPHBIX M TMPaKTUUeCKuX paboT
SIBJISIETCS] pEKOMEH/[0BaHHBIM, YUHUTe/b JiesiaeT BbIOOP TIPOBeieHHs 7abopaTOpHBIX paboT M OMBITOB C
yuéTOM UHUBUYa/IbHBIX 0COOEHHOCTel 00yJaroIuXCsl.



COJEPXAHUE OBYYEHUSA
10 K/ITACC

Pa3pen 1. ®u3uka 1 MeTo/ibl HAyYHOI'0 O3HAHMS

®usmka — Hayka O Tmipupofe. HayuHble MeTOAbl MO3HaHUSI OKpY’Karollero mwupa. Posib
9KCIepyMeHTa U TeOpUHU B TIpoLiecce M03HaHUs PUPO/Ibl. DKCIIePUMEHT B (r3UKe.

MopenvpoBaHue ¢Gu3MUecKux siBJeHUM U TripoiljeccoB. HayuHble rumnoTesbl. Pusmyeckue
3aKOHBI U Teopuu. ['paHuULIbI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUS.

Ponb u mecto (u3vku B (OpPMMPOBAaHUM COBPEMEHHOM Hay4yHOW KapTUHbI MHpa, B
MPaKTUUeCKOU JeITe/TbHOCTH JIFOJIeN.

Llemoucmpayuu

Amnasioroble u UG POBBIE U3MePUTe/TbHBIE PUOOPHI, KOMITbIOTEPHBIE aTUHKH.

Pa3pgen 2. MexanukKa

Tema 1. Kunemamuka

Mexannueckoe aBwkeHre. OTHOCHTEBHOCTb MeXaHW4eCcKoro AswkeHus. Cucrema OTCYéTa.
TpaekTopus.

[TepemeljeHre, CKOpPOCTb (CpefiHsIsEI CKOpPOCTb, MIHOBEHHas CKOpPOCTb) U YCKOpeHHe
MaTepyanbHOM TOUKHM, UX TPOEKLMW Ha OCU CUCTeMbl KoopAuHaT. CroXKeHWe TMepeMelleHud U
CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe U paBHOYCKOpDEHHOE TMpsSIMOJIMHelHOoe [BikeHWe. ['padvku 3aBUCMMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U IepeMellleHHs MaTephaJlbHOW TOUKA OT BpEMEeHH.

CBobosiHOe TiafieHue. Y cKkopeHUe CBOOOIHOTO Ta/leHUs.

KpuBonvHeliHoe fBrkeHHe. [IBrbkeHHe MaTepuaJbHOM TOYKU II0 OKPY’KHOCTU C ITOCTOSIHHOU
10 MOJYJ/IF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHelHasi CKOpoCTbh. Ilepuoj ¥ yacToTa oOpalijeHusl.
IleHTpOCTpEMUTE/IBHOE YCKOPEHHE.

TexHUuecKre yCTPOMCTBA M MpaKTUYeCKoe MpHUMEHEeHuWe: CIHWJOMeTp, ABW)KeHHe CHapsi/ioB,
Lle[THble ¥ peMEHHbIe NTepesjaui.

Llemoucmpayuu

Mogenb cucteMsl OTCUETa, WUTFOCTPALUsl KUHEMaTHUYeCKUX XapaKTePUCTHK [IBKEHUS.

[Tpeobpa3oBaHue JBMXEHHUH C UCTIOIb30BaHKEM MPOCTHIX MeXaHHU3MOB.

[TapmeHue Ten B BO3/jyXe U B pa3pekXeHHOM IPOCTPaHCTBe.

HabntoieHue BU>XeHUs Tesla, OPOLLIEHHOTO 10/ YT7I0M K TOPU30HTY U TOPHU30HTA/IBHO.

M3mepenye yckopeHUsi CBOOOHOTO Ta/IeHVs.

HaripaBsieHue CKOPOCTH IpY ABMKEHUU T10 OKPYKHOCTH.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3yyeHre HEpPaBHOMEPHOTI'O JBM)KEHHS C LIeJ/IbI0 OMpe/ie/ieHHsi MTHOBEHHOM CKOPOCTH.

VccnenoBaHve COOTHOLLIEHUSI MeXZAY IMYTSMH, NPOWJEHHBIMUA TeJIOM 3a I0C/efloBaTesbHbIe
paBHble IPOMEXXYTKH BPEMEHHU MPY PaBHOYCKOPEHHOM /IB)KEHHH C HadyaJbHOW CKOPOCTBIO, paBHOU
HYJIIO.

V3yyeHure ABWKeHUs 11apYKa B BA3KOM >KUJKOCTH.

W3yueHue OBIKeHUs Tesa, OPOILIEHHOT0 TOPHU30HTA/TBHO.

Tema 2. Tlunamuka

[TpuHmn otHOcuTenbHOCTU I'ammiies. IlepBeiii 3akoH HbroTOHA. MHepryanbHble CUCTEMBI
oTcuéra.

Macca tena. Cuna. IlpyuHiun cynepniosunuu cuil. Bropoin 3akoH HeroToHa [19 MaTepranbHON
TOukU. TpeTnii 3akoH Hbl0TOHA /11 MaTepUabHbIX TOYEK.

3aK0H BceMUpHOro taroteHus. Cuia tsokecTu. IlepBas KocMuUueckass CKOpPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec tera.



Tpenue. Buzpbl TpeHust (110Kos, CKObKeHUs], KaueHus1). Cuna tpeHusi. Cyxoe Tpenue. Cuna
TPeHUs CKOJIbXXKeHUsI U cuna TpeHus nokosi. KosdduiyeHT TpeHusi. Cusa COMPOTHB/IEHUSI TIPU
JIBIDKEHUH TeJjla B )KUJKOCTH WU rase.

[MocTymaTesibHOE U BpalllaTe/IbHOe JBM)KeHHe abCOTFOTHO TBEP/OTO Teia.

MoOMeHT Cu/Ibl OTHOCHTENBHO OCH BpalleHus. Ilneyo cuibl. YCnoBUS paBHOBeCHUs TBEPAOIO
Tesa.

TexHnueckre yCTPOMCTBA M IIPaKTHUUeCKOe IIPUMeHeHWe: IIOZLIWITHUKY, [BIDKeHHUe
WICKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SABneHue UHepLIUU.

CpaBHeHue MacC B3aUMO/eMCTBYIOIMX TeJl.

Bropoii 3akoH HetoToHa.

W3mepenue cUil.

CrioxxeHue CUJL.

3aBHCUMMOCTb CHJIbI YIIPYTOCTH OT flehopMaryu.

HesecomocTs. Bec Tesa rpu yCKOpeHHOM MOABEME U Ma[eHUH.

CpaBHeHMe CUJI TPeHUS MOKOsI, KaYeHUs U CKOJIb)KEeHUSI.

YcnoBus paBHOBecus: TBEPZAOro Tesa. Byubpl paBHOBeCHs.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

W3yueHue ABr>KeHUsi OpycKa 10 HaKJIOHHOM TIJIOCKOCTH.

VccnenoBanve 3aBUCMMOCTM CWI  YIPYTOCTH, BO3HMKAKOUMX B IPYKUHE W Pe3MHOBOM
obpas3tie, oT ux JehopMaruu.

ViccnepnoBanue yC10BUM paBHOBeCHUS TBEPZOTO Tesla, UMEIOLLero OCh BpallleHHUs.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

VmnynbCc maTepuanbHOM TOUKW (Tena), CUCTeMbl MaTepUa/bHbIX TOueK. VIMOy/nbC CU/IBI U
M3MeHeHVe UMITyJbCa TeJjla. 3aKOH COXpaHeHUs! UMITyJibca. PeakTUBHOe ABMKeHUe.

PaboTa cuibl. MOITHOCTD CUJIBI.

KuHeTnueckasi 3Heprusi mMarepydanbHOM Touku. TeopemMa 00 W3MeHEHHWM KHWHETUUECKOW
SHepruu.

[ToreHuyanbHas 3Heprusi. [loTeHUManbHas 3Heprusi ynpyro Je¢OopMHPOBAHHOM TMPYKUHBIL.
[NoTeHiabHas SHEPrys Teaa BOIM3M MOBEPXHOCTH 3eMJTH.

[MoTeHIManbHbIe M HeMOTeHLWanbHble CUibl. CBsI3b pabOThI HENOTeHLUANbHBIX CUJT C
V3MeHeHHeM MeXaHWYeCKOU 3Hepruu CUCTEeMBI Tejl. 3aKOH COXPaHeHUsI MeXaHUYeCKOU SHepruu.

Ynpyrue u Heynipyrue CTOJIKHOBEHUS.

TexHWueckre YCTPOWCTBA M IIPAKTHUUECKOe IIPUMEHEeHUe: BOJOMET, KOIEp, IpY>KWHHBINA
MMCTOJIeT, JBWKeHYe pakKerT.

Lemoncmpayuu

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe JiBU)XeHUe.

[Mepexop roTeHIMaILHON SHEPrUM B KUHETUUECKYH U 00paTHO.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

W3yueHure abCO/IFOTHO HEYTIPYTOTO yZapa C TIOMOIL[bIO IBYX OIMHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3M pabOThI CU/IBI C M3MEHEeHHeM MeXaHWUeCKOW SHepruu Tesa Ha MprMepe
pacTsKeHUs] Pe3MHOBOIO XKI'yTa.

Pa3pen 3. MonekynsipHasi pu3nka ¥ TepMo/jUHaMHUKa

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

OcCHOBHbBIE TIOJIOXKEHHUsI MOJIEKY/ISIPHO-KMHEeTUUeCKOW TeOpuM W UX OIMbITHOe 00O0CHOBaHUe.
BpoyHoBckoe fBwkeHue. [uddysus. Xapakrep [JBW)KeHUS U B3aUMOJEWCTBUSI YaCTUL] BellecTBa.
Mogenu cTpoeHus Ta30B, KUAKOCTeN U TBEPAbIX Tesl U 00BbsiCHEHHe CBOWCTB BellleCTBa Ha OCHOBE
3TUX Mogeneld. Macca u pasmeps! Mosekys1. Kommuectso Bewectsa. [TocrosiHHass ABorazpo.



TernioBoe paBHOBecue. TeMriepatypa U eé usMmepenue. Illkana remneparyp Llenbcus.

Mogenb wupeanbHoro ras3a. OCHOBHOe YypaBHeHHE MOJIEKY/ISIDHO-KMHETUUECKON Teopuu
u/leasibHOTO ra3a. AGCO/OTHAsE TeMriepaTypa Kak Mepa CpeiHel KWHeTHUeCKON SHepruu TeryioBOro
JBwKeHus yactuy rasa. [llkana temnepatyp KenbBrHa. I'a30Bble 3aKOHBI. Y paBHeHVe MeHeneeBa—
Knaneipona. 3akoH [anbToHa. M3omporeccel B uzieaJibHOM Tras3e C IOCTOSIHHBIM KOJIMYeCTBOM
BelllecTBa. ['padrueckoe rpe/icraBieHe U30IPOLIECCOB: U30TepMa, U30X0pa, u3obapa.

TexHUYECKHe yCTPOICTBA U TIPAKTHUeCKoe IpUMeHeHHe: TepMoMeTp, bapomeTp.

Llemoucmpayuu

OnbIThl, /lOKasbplBalolljMe [UCKPeTHOe CTpOeHHe BellecTBa, (oTtorpadum  MoseKys
OpraHUYeCcKHUX COeJUHEeHHUH.

OnbITh! N0 AU dY3UM )KUAKOCTEN 1 ra3oB.

Mogeib 6POYHOBCKOTO JBMXKEHUSI.

Moges oneita IlITepHa.

OnbIThl, JOKa3bIBaKOLMe CyIleCTBOBAHUE MEXMOJIEKY/ISIPHOTO B3aUMOZ,eCTBUS.

Mogenb, UTIOCTPUpYIOLas IPUPOAY AaB/IeHUs ra3a Ha CTeHKU COCyAa.

OrbIThI, WUTFOCTPUPYIOLLME YpaBHeHUe COCTOSIHUS W/ealbHOro ras3a, U30MpoL[ecChl.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

OnpezeneHrie Macchl Bo3/lyXa B K/JIaCCHOW KOMHAaTe Ha OCHOBe M3MepeHUN 00BhEMa KOMHAThI,
JlaB/IeHHs U TeMIlepaTyphl BO3/lyXa B Hel.

WccnepnoBanue 3aBUCUMOCTUA MeXXy IapaMeTpaMy COCTOSIHUSI pa3pe)KeHHOr o rasa.

Tema 2. OcHO8bl MEpMOOUHAMUKU

TepmoguHaMuueckass cucrteMa. BHyTpeHHsi1 SHeprusi TepMOJUHAMHUECKOW CHUCTeMbl W
crocobbl eé m3MeHeHWs1. KomruecTBo TeryioThl ¥ paboTa. BHyTpeHHsisi SHeprvsi OZHOATOMHOTO
WjeanbHOro rasa. Buzbl Teruiornepesauu: TeIIONPOBOAHOCTb, KOHBEKLMsl, M3J/lyuyeHue. Y JesbHas
TeIUI0EMKOCTb BelljeCcTBa. Ko/imuecTBo TerioTsl Ipy Terionepezave.

[Mousitue 06 aguabaTHOM rmiporiecce. I1epBblii 3aKOH TepMOAWHAMUKH. [IprMeHeHHe TepBOro
3aKOHAa TePMO/MHAMHKH K H3orporieccam. I'pacduueckast vHTepripeTarusi paboThI rasa.

Bropoti 3aK0H TepMoivHaMUKK. HeoGpaTuMOCTh MpoL{eccoB B MIPUPO/Ie.

TersioBble MauMHbL. [IpUHIMITEI J€ICTBUST TEIIOBBIX MallivH. I[IpeoOpa3oBaHUs SHEpPruu B
TeIUIOBbIX MallMHax. KoadduuueHT nonesHoro AelcTBus TernyioBod mamuHbl. Lluka KapHo u ero
K03((HUIMEHT M0JIe3HOTO AeHCTBUsA. DKOIOTHUYeCKre MpobeMbl TerI03HepreTHKH.

TexHUuecKre yCTPOMCTBa U NpaKTUUeCKoe NMpUMEHeHUe: [BUraTe/b BHYTPEHHEro CropaHus,
OBITOBO XOMOAUIEHUK, KOHJULIOHED.

Llemoucmpayuu

V3meHeHe BHYTpeHHEH SHePruM Tejla TIPH COBEpIIeHHWH PabOThI: BbUIET POOKU M3 OyTHUTKH
1oJ| [JeiCcTBHeM CXKaToro BO3/yXa, HarpeBaHuhe »3¢upa B JIaTyHHOW TpyOKe T™yTéM TpeHHs
(BUAeomeMOHCTpaLus).

V3MeHeHVe BHYTpeHHeN 3Hepruu (TeMrieparypsl) Teja IpH Telvionepesaayve.

OmbIT 110 af1abaTHOMY PaCIIMPEHHI0 BO3/yXa (OIBIT C BO3/YLIHBIM OTHUBOM).

Mogenu mapoBoi TypOUHBI, ABUraTesIsi BHyTPeHHEro CropaHusi, peaKTUBHOT'O /IBUTATeIs.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

V3mepeHue yzie/IbHOU Tera0éMKOCTH.

Tema 3. Azpezamuble cocmosiHus gewjecmea. Pazoeble nepexoobl

[Tapoobpa3oBaHre U KOHAeHcalys. VicriapeHne W KureHue. AOCOMIOTHAasE U OTHOCHUTe/bHAs
BJI&KHOCTb BO3Ayxa. HaceblmjeHHbI map. YJenbHas TeIuioTa Mapoobpa3oBaHus. 3aBHCHMOCTb
TeMIlepaTypbl KATIeHUs OT JaB/IeHUSI.

Teéppoe Teno. Kpucranmmueckve 1 amop¢Hble Tesa. AHM30TPONHUS CBOWCTB KPHUCTAJIOB.
Kuzkue kpucrainbl. CoBpeMeHHble MaTepuassl. [11aBieHre u Kpuctaimsanys. Y ge/ibHas TerioTa
ruiaBnenust. Cyommumarusi.

YpaBHeHHMe TersioBoro banaHca.



TexHWueckyre yCTPOWCTBA W IPaKTHYeCKOe IIPUMeHeHHe: TMIPOMeTp M TICUXPOMeTD,
KaJIOpUMeTP, TeXHOJIOTUU T10/IyUeHHsI COBPeMEeHHBIX MaTepuasjoB, B TOM YKC/le HaHOMaTepuasoB, U
HaHOTEXHOJIOTHUH.

Llemoucmpayuu

CBoriCTBa HaCBIIEeHHBIX [1apPOB.

Kurienue npy rnoHWXKeHHOM JlaB/IeHUM.

Crioco6bl U3MepeHust BIaKHOCTH.

HabntoieHre HarpeBaHUs Y T/IaB/IeHUs] KPUCTa/I/TMUECKOro BelllecTBa.

[JeMoHCTpaLys KpUCTaIIOB.

YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombl

V3mMepeHre OTHOCHTEIBHOM BIa)KHOCTH BO3/yXa.

Pa3pen 4. dnekTpojHaMHKa

Tema 1. Daekmpocmamuka

OnekTpu3anysa Tesl. JNeKTpUUYeCKU! 3apsf. [lBa BUja 371eKTpyUuecKux 3apsfoB. IIpoBogHUKH,
[I3/IEKTPUKHU U TTOJTYTIPOBOJHUKU. 3aKOH COXPaHeHUs 3JIeKTPUUYeCKOro 3apsja.

B3aumogeiicteue 3apsaoB. 3akoH KysnoHa. ToueuHbll 37eKTpUYecKum 3apsifi. DJIeKTpUYecKoe
nosie. Hanpspk€HHOCTB 371eKTpryeckoro Tmosisi. [IpuHIMN Cyneprno3vLMM 3/1eKTPUYEeCKUX TOJIei.
JInHUM HaNPsDKEHHOCTU 37IeKTPUYECKOTO 0TS,

Pabota cus anekTpoctatuueckoro rosisi. [ToteHiuan. PasHocTs noteHiuanos. [IpoBoJHUKY U
[3JIEKTPUKHU B JIEKTPOCTaTUYECKOM Ioste. [luaeKTpruuecKast IpOHUL[aeMOCTb.

OneKTpoéMKocTb. KoHzeHcaTtop. DJ/IeKTPOEMKOCTb IIJIOCKOTO KOHJeHcaTtopa. OJOHeprus
3apsDKeHHOT0 KOH/IeHCaTopa.

TexHUueckre yCTPOWCTBA W TMPAaKTUYeCKOe TPUMEHeHHe: 3/1eKTPOCKOM, 3J/eKTPOMETP,
3/IEKTPOCTaTHUeCKasi 3allliTa, 3a3eMJieHHe 3/1eKTPOrnprOOopoB, KOH/EHCATOp, KOMHUPOBAIbHBINA
anmnapar, CTPYWHBIN PUHTEP.

Lemoncmpayuu

YCTpOUCTBO M NPUHLMI IeHCTBUS 31eKTPOMeTpa.

B3aumogencTBre Ha3/1eKTpU30BaHHbIX Tel.

OJIeKTpUYeCcKoe 110J1e 3apsUKeHHBIX TeJl.

ITpOBOAHMKM B 3/1€KTPOCTaTUUECKOM TI0JI€.

O/1eKTpoCcTaTUuecKas 3alura.

I13/1eKTPUKY B 3/IEKTPOCTaTUYECKOM T10JI€e.

3aBUCUMOCTb 3/1EKTPOEMKOCTH IIJIOCKOIO KOHZeHCaTopa OT IUIOLaAW IJIaCTUH, PacCTOSHUS
MeXly HUMH U JU3JIeKTPUUeCKOM IPOHULIaeMOCTH.

OHeprus 3apsKeHHOr0 KOHZieHcaTopa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

W3mepeHune 3/1eKTPOEMKOCTH KOHZEHCATOopa.

Tema 2. ITocmosiHHbIlI 31eKmpuyeckuli mok. ToKu 6 pa3AuuHbIX cpedax

OneKTpUYecKri TOK. Y CI0BUS CYLLeCTBOBAHUS 3/IeKTPUUECKOro Toka. Microunuku Toka. Crna
TOKa. [I0CTOSIHHBIN TOK.

Hanpspokenuve. 3akoH Oma fij1s yuacTKa Liernu.

OJIeKTpUYecKoe CONPOTHUB/IEHHe. Ye/lbHOe CONpOTHBJeHUe BeljecTBa. [lociemoBaresbHoe,
TrapasuiejibHOe, CMelllaHHOe COoeIMHeHue [POBOHUKOB.

Pabora 3nekTpuyeckoro Toka. 3akoH /xoyns—/Ienija. MOIIHOCTE 371eKTPUYECKOr0 TOKa.

ONeKTPOJABWXKYLLasl CHUja U BHYTPeHHee COIIPOTHB/IEHWe WCTOYHMKA TOKa. 3akoH Oma zid
TOJTHOM (3aMKHYTOI) 3/71eKTpruecKoi 1jeny. KopoTkoe 3aMbIKaHKe.

O/IeKTPOHHAs TIPOBOAYMMOCTb TBEP/bIX MeTa/uIOB. 3aBUCUMOCTb COIPOTUBI/IEHUS] METaslJIOB OT
Temnepatypbl. CBepXIIPOBOAUMOCTD.

OneKTpUYecKrii TOK B BaKyyMe. CBOMCTBA 3/1IEKTPOHHBIX MTYUYKOB.



[MonynpoBoguuku. CobCTBeHHasi ¥ TIPUMeCHasi TTPOBOAMMOCTE TIOYTIPOBOIHUKOB. CBOMCTBa
p—n-riepexoza. ITomyrpoBofHUKOBbBIE TIPUOOPHI.

ONeKTpUYecKUd TOK B pacTBOpax M paciulaBax 3/eKTPOJMTOB. OJIEKTPOJIUTHYeCKast
Jycconuanysi. DJIeKTPOJIU3.

OnekTpruyeckui TOK B rasax. CamMOCTOSITe/IbHBIM M HeCaMOCTOSITeJIbHBIM paspsiz. MosHus.
I1na3ma.

TexHUueckre yCTPOMCTBA M IpaKTUYeCKOe IPUMEHeHue: amIiepMeTp, BOJIbTMETp, PeocTar,
HCTOYHMKU TOKA, 37IeKTpOHAarpeBaTe/ibHble NPUOO0PHI, 37IeKTPOOCBETUTE/IbHBIE TIPUOOPLI, TEPMOMETD
COTIPOTUB/IEHUS], BaKyyMHbIN [M0J, TEPMHUCTOPbI M (POTOPE3UCTOPHI, MOMYNPOBOJHUKOBBLIN AUOJ,
rajbBaHuKa.

Lemoncmpayuu

V3mepeHne CUJIbI TOKA U HalIPSKEHUS.

3aBUCHMOCTb  COMPOTUBJ/IEHUSl LWIMHAPWYECKUX IIPOBOJHUKOB OT /UIMHBI, IUIOLIAJU
TI0IIePevyHOro CeyeHusl U MaTepuaria.

CMmeriaHHOe coejMHeHUe NTPOBOJHUKOB.

[Ipsimoe w3MepeHHWe 31eKTPOABWXKYLIeM cuabl. KOpoTKoe 3amblkaHWe TraJbBaHUUECKOTo
3/IeMeHTa U OL|eHKa BHYTPEHHEro CONPOTUB/IEHMUS.

3aBUCUMOCTb COTIPOTUBJ/IEHUS] META/VIOB OT TeMIlepaTyphbl.

ITpoBOAMMOCTE 3/1€EKTPOJIUTOB.

VickpoBo¥i pa3ps/ ¥ NpOBOJMMOCTb BO3/yXa.

OpAHOCTOPOHHSS TPOBOAUMOCTD AUO/A.

YueHuueckuli s3kcnepumeHm, nabopamopHble pabombl

V3y4yeHne CMeIIaHHOTO COeJUHEHUs pe3UCTOPOB.

V3mepeHue 371eKTPOABIKYILeN CH/bl MCTOYHUKA TOKA M €r0 BHYTPEHHEr0 COMPOTUBIIEHHUS.

HabsmrofeHure 3meKkTposusa.

MexnpeaMeTHbIe CBA3H

W3yuenne Kypca ¢wusukud 6a3oBoro ypoBHS B 10 Kjmacce OCYIECTB/SETCS C YUYETOM
coJiep>KaTebHbIX MEXXITPeJMETHBIX CBsi3el C KypcaMu MaTeMaTHUKH, O10/Ioruu, XMMuM, reorpaduu u
TeXHOJIOTUH.

MesicnpeomemHble noHsamusi, CB3aHHbIe C U3yYeHUEM METO/I0B HAyYHOI'O [T03HaHUS: sSIBJIeHKeE,
HayuHbId (pakT, ruroresa, ¢u3MuecKas BeJMUMHA, 3aKOH, TeopHs, HaO/ofieHHe, SKCIIepHUMEHT,
MO/le/IMpOBaHue, MoJie/lb, U3MepeHue.

Mamemamuka: pelieHre CUCTeMbl ypaBHeHUH, MHelHas GyHKUus, napabosa, rumnepbona, ux
rpa@yki ¥ CBOWCTBA, TPUTOHOMeTpUUecKHe (QYHKLUM: CHUHYC, KOCHMHYC, TaHI'€HC, KOTaHTeHC,
OCHOBHOE TPUI'OHOMETPHUYECKOe TOX/eCTBO, BEKTOPHI U UX NMPOEKLIMA Ha OCHA KOOPJWHAT, CJI0KeHHe
BEKTOPOB.

Buonoeusi: mMexaHWYeCcKOe [BIDKeHHe B JXMBOM Tipupofe, Auddy3us, ocMoc, TerioobmMeH
JKUBBIX OpraHM3MOB (BU/bl Terionepe/iaud, TeIJIOBOE DaBHOBECHE), 3TeKTPUYECKUe SIBJIEHUSI B
JKUBOM MIpUPOJeE.

Xumus: [WACKpeTHOe CTpOeHHe BellleCTBa, CTPOeHHWe aTOMOB M MOJEeKYJ, MOJIb BelecTBa,
MOJISIpHasi Macca, TeIyIoBble CBOMCTBA TBEDZBIX TeJl, )KUJKOCTeN U ra3oB, JIeKTpUYeCKHe CBOKWCTBA
MeTaJsuIoB, 3/1eKTPOIMTHYeCKast JUCCOLaLus, rajibBaHuKa.

T'eoepacpus: Bna>xHOCTH BO371yXa, BeTPhI, DapoOMeTp, TepMOMETP.

TexHonoeus: mpeobpa3oBaHUe JBW)KEHUM C HCIOIb30BaHKWEM MeXaHW3MOB, YUYET TpeHHUsl B
TeXHUKe, MOJIINITHAKH, UCII0/Ib30BaHNe 3aKOHa COXPaHeHUsl UMITy/IbCa B TeXHUKe (pakeTa, BOLOMET
U [pyrue), JABWUraTejb BHYTDPEHHEro CropaHusi, TrapoBasi TypOuHa, OBITOBOW XOJIOAWIBbHUK,
KOH/IMLIMOHED, TeXHOJIOTUU M0/TyYeHUs] COBPeMEeHHbBIX MaTeprasioB, B TOM 4YKC/le HAHOMaTepHuasos, U
HaHOTEXHOJIOTHH, /IeKTPOCTaTUUecKasi 3alljuTa, 3a3emM/ieHre 3/1eKTPOrprubopoB, KCePOKC, CTPYUHBIM
TIPUHTED, 3/IeKTPOHArpeBaTe/ibHbIe IPUOOPHI, 37IEKTPOOCBETUTE/TbHBIE TTPUOOPHI, Ta/TbBaHUKA.

11 K/ITACC



Pa3pen 4. DneKTpojHaMHKa

Tema 3. MazHumHoe nose. 3/1eKMpOMazZHUMHAasi UHOYKYus

[TocTosiHHBIEe MarHUTHL. B3auMozeicTBUe MOCTOSIHHBIX MarHUTOB. MarHuTHoe mosie. BekTop
MarHMTHOM MHAYKUMH. [IpUHIMIT Cyriepno3uiMi MarHUTHBIX 1oJe. JIMHMM MarHUTHOM MHIYKLMH.
KapTuHa 1MHUI MarHUTHOM MHAYKLIMH T10JI51 TOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 10/ MPOBOJHMKA C TOKOM. KapTwHa /MHMM MHAYKLUMMA MarHUTHOIO IIOJIS
JJIMHHOTO TIPSIMOr'O MPOBOJHMKA U 3aMKHYTOI'O KOJIbLIEBOI'O IPOBOJHMKA, KaTyIIKU C TOKOM. OIbIT
Jpcrena. BsanmogerncTBre NMPOBOJHUKOB C TOKOM.

Cuia Amriepa, eé MOZly/Ib U HallpaBJieHue.

Cuna JlopeHua, eé MoZy/Ib M Harpas/jieHue. [IBikeHNe 3apsUKeHHOW YaCTULIBI B OJJHOPOJHOM
MaTHUTHOM T10o/ie. Pabora cusibl JIopeHiia.

fIBneHre  3MEKTPOMAarHWTHOW MHAYKUMM. IIOTOK BeKropa MarHWTHOM  WMHZAYKLMH.
ONeKTpOABWXKYIIas Cr/la UHAYKLMKU. 3aKOH 3/1eKTPOMarHuTHOM UHAyKLuK dapazes.

BuxpeBoe »3seKTpuyeckoe TI0sle. OJEKTPOABWXKYIAs CWla WHIAYKLUMU B TIPOBOJHUKeE,
JIBIDKYL|EMCS TIOCTYIIaTe/IbHO B OJHOPOJHOM MarHUTHOM I10J1€.

IIpaBuso JleHua.

VHAyKTUBHOCTSG. fIB/IeHHe CaMOMHYKLUN. DJIeKTPOBIKYILast Chjla CAMOUHAYKLIMH.

OHeprusi MarHATHOTO I10JI KaTYLIKU C TOKOM.

O/1eKTpOMarHUTHOe T10JIe.

TexHnueckre yCTPOWCTBA W  TNPaKTMUYeCKOe TpMMEeHeHWe: TIO0CTOSHHble  MAarHWThI,
3/1eKTPOMAarHuThl, 3/1IeKTPO/IBUraTe/b, YCKOPUTE/IU 3/IeMeHTapHbIX YaCTuL], MHAYKLMOHHAs 11eYb.

Lemoncmpayuu

OrneIT OpcTepa.

OTK/10HEHVe 3/IeKTPOHHOTO ITyYKa MarHUTHBIM T0JIEM.

JIMHUY MHAYKLMYU MarHUTHOTO T10JIS.

B3aumogencTsue ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cunbl JIopeH1la Ha MOHBI 3/IEKTPOJINATA.

fIBneHvie 371eKTPOMarHUTHOM MHAYKLIWH.

IIpaBuso JleHua.

3aBUCHMOCTb 3/1eKTPO/IBWKYILEH CUIbl MHAYKLUMKA OT CKOPOCTM W3MEHEeHWs] MarHUTHOTO
MOTOKaA.

SfBneHne caMOUHAYKLUU.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

W3yueHyie MarHUTHOTO M0JISI KATYLIKU C TOKOM.

VccnenoBanue [erCTBUS IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

VccnepnoBanue siB/ieHUS 3/1eKTPOMarHUTHOM MHAYKLIWH.

Pa3pen 5. Kosiedauus ¥ BOJIHbBI

Tema 1. MexaHuuecKue u 3/1eKmMpOMazHuImHble K0s1e6aHus

KosnebarenbHasi cuctrema. CBo60/iHbIe MexaHUUYeckre Kojiebanus. ['apMoHrnyeckue KonebaHMs.
[leprios, uactoTta, amrudTyAa u (asza kKosmebanuid. IIpy>KMHHBI MasiTHUK. MaTeMaTUuyeCKUi
MasiTHUK. YDaBHeHWe rapMOHWUYeckux KosebaHui. [IpeBpailjeHre SHepruyd TpPU TapMOHUYECKUX
Ko/iebaHMsIX.

KonebarenbHelii  KOHTYyp. CBOOOJHBIE 3/7€KTPOMarHWTHbie KojebaHUsT B H/eaJbHOM
KosiebaTesTbHOM KOHTYpe. AHAJIOTHsl MEXy MeXaHMUeCKUMH U 3/IeKTPOMarHUTHBIMH KOJie0aHUsMH.
®opmysia TomcoHa. 3aKOH COXpaHeHHsl SHePTryu B W/iealbHOM KoJiebaTeslbHOM KOHTYPe.

[IpesncTaBieHre O 3aTyxarwomuxXx KosiebaHUsAX. BBIHYXeHHbIe MexaHWueckwe KojeOaHus.
Pe3oHaHC. BbIHYKX/IeHHbBIe 3/IeKTPOMarHUTHbIe KosieOaHusl.



[TepemenHb1 TOK. CHHYCOMZA/IBHBIA II€PEMEHHBIM TOK. MOIIHOCTH IepeMeHHOIro TOKa.
AMIIUTYZHOE U [IeHCTBYIOIIlee 3HaUeHUe CUJIbl TOKa U HallpshKeHMUs.

Tpanchopmarop. IIpomsBoacTBo, Tmepefaua U mTOTpebIeHHe 3T€KTPUUYECKOW 3SHEPrHM.
OKOoloruueckre PpUCKM TIpU  TPOM3BOACTBE  3/1eKTpo3Heprud. KysbTypa  HCI0/Ib30BaHUs
3JIEKTPO3HEPryy B NTOBCEIHEBHOM >KU3HU.

TexHUuecKre yCTPOMCTBA U MPaKTUUeCKOe MPUMEHEeHMe: 3JIeKTPUUYEeCKU 3BOHOK, reHepaTop
TepeMeHHOTr' 0 TOKa, JIMHUU JIeKTporepezay.

Llemoucmpayuu

VccnemoBanrie TlapaMeTpoB KosebOaTenbHON CHUCTeMbl (TIPY>KUHHBIA WM MaTeMaTHUYeCKHUM
MasITHUK).

HabnroieHue 3aTyxarommx KojiebaHui.

WccnenoBaHe CBOMCTB BBIHYKEHHBIX KOJieOaHMIA.

HabsmrogeHue pe3oHaHca.

CB0bo/iHBIE 3/1eKTPOMarHUTHbIE Koie0aHUs.

OcuywinorpaMMsl — (3aBUCMMOCTM  CU/IBI  TOKA W HANpsUKeHUsT OT  BpeMeHW) [JId
3/IEKTPOMAarHUTHBIX KOJiebaHui.

Pe3oHaHC mnpy mnocsefoBaTeslbHOM COeJMHEHWM Ppe3UCTOpa, KaTyLIKW WHIAYKTUBHOCTH U
KOH/IeHcaTopa.

Mogenb TMHUM 3/1eKTpOIepejaui.

YueHuueckuli s3kcnepumeHm, nabopamopHble pabombl

WccnenoBaHne 3aBUCMMOCTH TIepHO/ia MajbIX KojeOaHWI rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchbl Tpy3a.

VccnenoBanue repeMeHHOIO TOKA B LieNU M3 M0C/Ie/l0BaTeIbHO COeUHEHHBIX KOHJEeHCaTopa,
KaTyIIKU U pe3ncTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoMazHUMHble 80/THbL

MexaHrueckue BOJIHBI, yC/I0BUSI pacripoctpaHeHus. [lepuog. CKOpOCTh pacripoCcTpaHeHHUsl U
JUIMHa BoJiHBL. [TorepeuHble W Mpo/i0/ibHBIE BOMHBL. VIHTepdepeHLus U AU(paKLus MeXxaHUUecKux
BOJTH.

3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTta ToHa. TeMOp 3ByKa.

ONeKTpOMarHWTHble BOJIHBL. Y (C/IOBHSI HW3/yueHUsl 37eKTPOMAarHWTHBIX BOJIH. B3aumHas
opuenTaims BekTopos E, B, V B snekrpomarHuTHON BosiHe. CBOMCTBA 3/1eKTPOMAarHUTHBIX BOJIH:
OTpakeHWe,  TpeJioMJIIeHue, nossipusauusi,  Audpakuus, — HMHTep@epeHLus. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkamna 371eKTpOMarHUTHLIX BOJH. [IpriMeHeHMe 3/1eKTPOMarHUTHBIX BOJIH B TeEXHUKE U OBITY.

[TpyHLMIIBI paZiMOCBA3U U TeneBUAeHUs. Paaronokanys.

ONeKTpOMarHUTHOe 3arpsi3HeHUe OKpY Karolliel CcpeJbl.

TexHWueckre YCTPOWCTBA W IIPAKTHUYECKOe TIPUMEHEeHWe: My3blKa/JbHble WHCTPYMEHTHI,
yJIbTPa3ByKOBasi ;MAarHOCTHKA B TEXHUKEe U MeJIULIVHE, paJiap, paAUONpPUEMHUK, Te/leBU30p, aHTeHHa,
tesneoH, CBU-neus.

Llemoucmpayuu

O6pa3oBaHye 1 pacrpoCTpaHeHHe TIOTMePeuHbIX U MPOA0JIEHBIX BOJH.

Kosnebiitorieecsi Tesio Kak MCTOYHKMK 3BYKa.

HabsmrofeHre oTpaykeHus ¥ TIPeIOMJIEHHST MeXaHUUeCKUX BOJTH.

Habnonenue natepdepeHLuu U AU(pakLi MeXaHUUeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabntoieHre CBsI3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMITIUTY/I0M M YaCTOTOM KoJieOaHu.

VccnenoBaHve CBOMCTB 3/1IEKTPOMAarHUTHBIX BOJIH: OTpakeHWe, Ipe/IOMJIeHHe, TMOoJsipu3aLys,
Ivbpakius, UHTepgepeHLHsI.

Tema 3. Onmuka

I'eomeTprueckasi ontuka. [IpsiMosivHeliHOe pacnipocTpaHeHUe CBeTa B OJHOPO/IHOM cpefe. JIyu
cBeTa. TOUeUHbIM UCTOYHUK CBeTa.



OtpaskeHre cBeTa. 3aKOHBI OTpakKeHHs1 cBeTa. [locTpoeHne n300pa’keHNH B IIJIOCKOM 3epKaJie.

[Mpenomnenue cBeTa. 3aKOHbI TpesioM/IeHHs1 cBeTa. AOCO/IOTHBIN MOKa3aTesb MpeioMIeHHs.
ITosHOe BHyTpeHHee oTpakeHHe. IIpesebHBIN yro/1 MOTHOIO BHYTPEHHET 0 OTPayKeHUSI.

Hucnepcus ceeta. CoxxHbIN cocTaB besoro cgeta. LIgeT.

Cobwuparorue 1 paccerBarolye MMH3bL. TOHKas MH3a. POKYCHOe pacCTOsIHUE U ONTHYecKast
cuna TOHKOW sMH3bL. [locTpoeHue wu300pakeHWH B COOMpAmOIMX W pacCerBarOLIUX JIMH3aX.
@dopmyJia TOHKOM JIMH3bI. YBe/IMyeHue, flaBaeMoe JIMH30U.

[Tpenensl NpUMEHMMOCTH FeOMeTPUUeCKOM ONTHKU.

BosnHoBas ontuka. UHTepdepennus cBeta. KorepeHTHbIe MCTOUHUKU. Y CJIOBUSI HaO/MIOeHUS
MakKCHMyMOB M MHMHUMYMOB B WHTep(epeHLMOHHOM KapTHMHE OT JBYX CHH(a3HbIX KOTepeHTHBIX
VICTOYHUKOB.

HOudpakius cBeta. JudpakioHHast peliéTka. Y cioBue Hab/ro/ieHus T/IaBHBIX MaKCUMYMOB
TpY Na/leHUM MOHOXPOMAaTHUeCKOro CBeTa Ha AU(PaKLIMOHHYIO PELIETKY.

ITonsgpu3sanus ceera.

TexHuueckrve YyCTpOWMCTBa M TMpakTHUUecKoe IIpUMeHeHWe: OuKH, JIyna, QoToanmnapar,
MPOEKLIMOHHBIM afrapaT, MUKPOCKOII, TeeCKOIl, BOJOKOHHAsl ONTHKa, AU(PAKLMOHHAsl peLIETKa,
TIOJISIPOU,

Llemoucmpayuu

[IpsimonrHeliHOe pacripoCTpaHeHue, OTPa)KeHHe U rpesiomsieHre cBeta. OnTuueckie MprubopkI.

[TosiHOe BHyTpeHHee oTpaxkeHUe. MoJe/b CBeTOBO/A.

VWccnenoBaHue CBOMCTB M300pa’keHUH B JIMH3AX.

Mogen MUKpPOCKOIIa, TeJIeCcKOoIa.

Hab6smrogenue naTepdepeHLyy CBeTa.

Habmoznenue qudpakuyy ceera.

HabnroeHue qucrepcuu CBeTa.

[TonyuyeHue crieKTpa € [IOMOLBIO [TPU3MBI.

[TonyuyeHue crieKTpa € NOMOLbIO AU(PAKLIMOHHOM PeléTKY.

HabsntofieHue rosisipusalivy cBeTa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

M3mepeHue rokKasare/isi [Ipe/IOM/IeHUs! CTeKJIa.

WccnenoBaHue CBOMCTB M300paykeHUH B JIMH3AX.

HabsrofeHue aucnepcu ceeta.

Pa3zgen 6. OcHOBBI crielja/IbHOM TeOPUH OTHOCHUTE/TbHOCTH

['paHvLIbl TPUMEHUMOCTH KJ/IaCCUUeCKOW MexaHWKW. [locTysaTel CrieldasbHOM Teopuu
OTHOCUTE/IbHOCTH: MHBAPHUAHTHOCTh MO/IY/Isl CKODOCTU CBeTa B BaKyyMe, TIPUHLUIT OTHOCHUTETbHOCTH
OMHILITeMHA.

OTHOCUTENBHOCTb OZJHOBPEMEHHOCTU. 3amMe/ljieHre BpeMeHU U COKpalljeHue JJIUHBI.

OHEeprusi U UMMyJIbC PeISTUBUCTCKOM YaCTULbL.

CBsi3b MacCChl C SHEPryuel U UMITYy/IbCOM Pe/IITUBUCTCKOM UaCTHULbl. DHEPTHUsl MIOKOs.

Pa3pen 7. KBantoBas pusuka

Tema 1. D1emeHmbl K8AHMOBOL ONMUKU

@®otoHbl. Popmysna IlnaHka cBs3M 3Hepruu (OTOHA C €ro YacTOTOM. DHeprus U UMITYJbC
¢doTtoHa.

OtkpeiTHe U uccnenoBanue (otospdekra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTo3¢ddeKTa.
YpaBHeHue JiiHIUTeiHA 47151 poTo3ddekra. «KpacHas rpanuiia» GoTosddexTa.

Hasnenue ceeta. OnbiThl I1. H. Jlebenera.

XHWMHUUeCKoe [1eCTBHUE CBeTa.

TexHuueckrde YCTPOMCTBAa W TIpaKTUYeCKoe TpUMeHeHHe: (OTo37eMeHT, (OToAaTUMK,
ConHeuHast baTapest, CBETOAUO/I.



Lemoncmpayuu
®oTo3(dPeKT Ha yCTaHOBKE C LMHKOBOM TJIAaCTUHOM.
WccnefoBaHye 3aKOHOB BHelllHero oTo3¢dekra.
Caetoauof,.
CosnHeyHas baTapesi.
Tema 2. CmpoeHue amoma
Mogens atoma TomcoHa. OnbiThl Pesepdop/a no paccesiHuro o -uactull. [1naHeTapHast Mozienb
atoma. [Toctynatel Bopa. W3nyueHne u morsoujeHue (OTOHOB MpH Iepexofie aToMa C OJHOT0
YPOBHS 3Hepruu Ha Apyrou. Buzel criekTpoB. CrieKTp ypoBHelM SHepruu atoma BoJ0poJa.
BonHoBble cBoricTBa uactul. Bosnel ge Bporinsg. KopnyckynsipHo-BO/THOBOM Ayanu3m.
CrioHTaHHOEe U BBIHYXX/|EHHO€ H3JlyueHue.
TexHUueckre yCTpPOMCTBA M TNpakTUUeCKOe TIpUMEHeHHe: CIeKTpaJbHbIi  aHa/lu3
(ciekTpoCkom), 1a3ep, KBAHTOBBIA KOMITBIOTEP.
Llemoucmpayuu
Mogensb onbita Pesepdopza.
OripepiesieHye J/IMHBI BOJHBI J1a3epa.
HabsmrofeHre mHeuaThIX CIIEKTPOB U3TyUeHMUsI.
Jlazep.
YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal
HabntoieHue TMHeHYaToro CrieKTpa.
Tema 3. AmomHoe s10po
OKCIIepUMEHTHI, [J0Ka3bIBaloLe CA0KHOCTb CTpoeHus s7pa. OTKpbITHE paju0aKTUBHOCTH.
OnbiTel Pesepdopga mo omnpefeneHUt0 COCTaBa paiMOAKTUBHOrO u3nyueHus.. CBOMCTBa asb(da-,
beTa-, raMMa-u3yueHus. BivsiHye paiioaKTUBHOCTU Ha JKUBbIe OPraHU3MBbI.
OTKphITHE TIPOTOHAa U HeWTpoHa. HyknoHHas Mogens sizpa I'eiizenOepra—lBaneHko. 3apsif
anpa. Maccosoe uncio sgpa. M30Tomnsl.
Anbta-pacria. DNeKTPOHHBIA M TIO3UTPOHHBIN OeTa-pacmaj. ['amma-m3nyueHue. 3akoH
PaZiM0aKTUBHOIO pacrazja.
OHeprus CBsI3U HYKJ/IOHOB B s/ipe. S1iepHble cusbl. [JedeKT Macchl sipa.
ApnepHble peakuuu. [lesieHue U CUHTe3 saep.
SlnepHbiii peakTop. TepMmosiepHbIii cuHTe3. [1po6sieMbl U MepCreKTHBEI S/jePHON SHepPreTUKH.
JKOI0ruuecKye acrneKThl JepPHOM SHEePreTHKHU.
OneMeHTapHble YyacTULbl. OTKpbITHE ITO3UTPOHA.
MeTo/1b1 HabJTIOZIEHHSI U pETUCTPALUU /1eMeHTapHbIX YaCTHLI.
dyHaMeHTabHble B3auMogelcTBus. EAMHCTBO (hM3ryecKoi KapTUHBI MUpa.
TexHuueckre yCTpPOWCTBA W IIpaKTHMUeCKOe TIpUMeHeHue: [03UMeTp, Kamepa BuibcoHa,
siIepHbIN peakTop, aToMHasi bom0a.
Llemoucmpayuu
CuéTurK MOHM3MPYIOLLMX YaCTHL].
YueHuueckuli 3KkcnepumeHm, nabopamopHble pabombl
WccnenoBaHue TpeKOB yacTuly (110 TOTOBBIM doTorpadusm).

Pa3pen 8. Dy1eMeHTHI aCTPOHOMMH U acTpPO(PU3UKU

JTaribl pa3BUTHsL aCTPOHOMUU. [IpuKIiajHOe 1 MUPOBO33peHUeCKoe 3HaueHre aCTpPOHOMMH.

Bup 3Bé3gHoro Heba. Co3Be3us, SIpKre 3BE3/Ibl, TI/IAHEThI, X BUIUMOE JIBIKEHHE.

ConHeyHas cucrema.

CousHue. ConHeyHasi akTUBHOCTb. VIcToOuHUK 3Hepruu CoJsiHLa U 3BE37. 3BE3/bl, UX OCHOBHbIE
XapakTepuCTUKU. [JluarpaMMa «CIeKTpaJbHbIM K/acC — CBETUMOCTb». 3BE3[bl TJIaBHOU
MOC/Iel0BaTe/IbHOCTH.  3aBUCMMOCTb ~ «Macca —  CBETUMOCTb»  [Js1  3BE37  TJIaBHOU
10C/IeloBaTe/IbHOCTH.  BHyTpeHHee  cTpoeHue  3B€34. CoBpeMeHHble  [pefCTaB/ieHHs O
TPOMCXOXKAeHUH 1 3800y CoJiHLIA U 3BE3[]. DTarlbl )KU3HU 3BE3/.



Mneunsii I1yTe — Hama Iamaktuka. [Tonoxxenue u apwkenne CosHua B ['anaktvke. Turbl
rasakTuk. PagyoranakTiky v KBa3apel. YépHbIe AbIPHI B siipax rajaakTHK.

Bcenennasi. Pacmmipenne BcenenHoii. 3akoH Xa66sa. Pasberanue ramaktuk. Teopus
bosslioro B3peiBa. PesiMkTOBOE M3/1yueHue.

MacmrabHast ctpykrypa BeenenHoii. MeTtaranakTuka.

Hepeiuéxnubie mpobieMbl aCTPOHOMUM.

YueHuueckue Hab100eHust

HabntoieHusi HeBOOPYKEHHBIM T'71a30M C MCII0JIb30BaHUEM KOMIBbIOTEPHBIX TPUIOXKeHUN JJist
oripeZiesieHUs] TIONO)KeHWsT HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3Be3Zs
CeBepHOro MosyIiapus U ipKue 3BE3/pbl.

Hab6mrogenus B Teneckon JIyHsl, rnaHet, Mneunoro ITyTw.

O0o0maroniee NOBTOpPeHUE

Posib ¢M3UKM U aCTPOHOMUU B SKOHOMUUYECKOM, TeXHOJOTMUeCKOM, COL[MaJbHOM U 3TUUeCKOn
cdepax /edaTebHOCTH YesioBeKa, pojib U MeCTO (PM3WKM U aCTPOHOMMU B COBPEMEHHOM Hay4yHOM
KapTUHe MUpa, poJib pU3nyeckoil Teopuu B (POPMUPOBAHUM TIPe|CTaBIeHU 0 PU3NUeCcKol KapTHHe
MHpa, MecTOo (U3MUecKoW KapTHMHbI MHpa B 0O0IeM psily COBPeMEHHBIX eCTeCTBEeHHO-HayuHbIX
TIpeiCTaB/IeHUH O TIPUPOJeE.

MexnpeaMeTHbIe CBSI3U

W3yuenne Kypca ¢wusukud 06a3oBoro ypoBHS B 11 Kjacce OCYIECTB/SIETCS C YUYETOM
coJiep>KaTebHbIX MEXXITPeJMEeTHBIX CBsi3el C KypcaMu MaTeMaTHUKH, OM0/Ioruu, XMMuM, reorpaduu u
TeXHOJIOTUH.

MesicnpeomemHble noHsamusi, CB3aHHbIe C U3yYeHUEM METO/I0B HAyYHOI'O [T03HaHUS: sSIBJIeHKeE,
HayuHbId (pakT, ruroresa, ¢u3MuecKkas BeJMUMHA, 3aKOH, TeopHs, HaO/ofeHHe, SKCIIepUMEHT,
Mo/leTMpOBaHKe, MO/le/ib, U3MepeHue.

Mamemamuka: pelleHrde CUCTeMbl YypaBHEHWM, TPUIOHOMETpHUYeCcKhe (QYHKLUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTaHT'eHC, OCHOBHOE TPUIOHOMETPHUYECKOEe TOX/IeCTBO, BEKTOPbI U UX MPOEKLIUU
Ha OCM KOOpJMHAT, CJIOKeHHe BEeKTOpPOB, IPOM3BO/HbIE 3/1eMeHTapHbIX (YHKLMW, MpU3HaKU
1o/j00usi TPeyTroIbHUKOB, OMpeZiesieHre TUIOLLaAu TUIOCKUX (GUryp u oobéma Ter.

Buonoeus: 3neKTpuuecKye siBJIeHUs B JKMBOM TNPUpPOJe, KosiebaTe/bHbIE ABIKEHUS] B JKUBOU
MpUpO/ie, ONITHYECKUE SIBJIeHUsI B )KUBOU MPUPOJe, AeUCTBUe pa/ivaliiy Ha JKMBble OPraHu3MBbl.

Xumus: CTpoeHHe aTOMOB U MOJIEKYJI, KPUCTa/UTMUeCKast CTPYKTypa TBEPAbIX TeJsl, MeXaHU3Mbl
00pa3oBaHUs KPUCTA/UTMYeCKOM PelIéTKH, CIIeKTPaIbHbIN aHaIu3.

Teoepacpusa: MarHuTHble TOMOCa 3eM/M, 3a7eXU MarHUTHBIX pyZ, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, Mpe/icKa3aHre 3eMJ/IeTPSICeHUH.

TexHon02usi: JIMHUM 3JIEKTpOIlepesiay, reHepaTOp IepeMeHHOr0 TOKa, 3/eKTPOJBUrare/b,
VHAYKLUOHHAsi Teuyb, pajap, PpaJUONpPUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-neus,
MIPOEKLIMOHHBIN armapar, BOJIOKOHHas OTITHKA, COHeuHasi Oarapesi.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUSA

OcBoenue yuebHOro npeaMeta «dusnka» Ha ypoBHe cpeaHero obiero oopa3oBanus (6a30BbIit
YPOBEHb) [O/DKHO O00eCTeunTh JOCTYD)KEHWe CIeAYIOIUX JIMYHOCTHBIX, METamnpeJIMEeTHBIX W
TpeIMeTHLIX 00pa30BaTebHBIX Pe3y/IbTaToB.

JIMYHOCTHBIE PE3YJ/IBTATBI

JInyHOCTHBIE pe3y/bTaThl OCBOEHUs yuyeOHOro rmpeamera «®usmka» [JAO/DKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIMXCsi PYKOBO/CTBOBAThCsS C(HOPMUPOBAHHOW BHYTpPEHHEH
Mo3uLivel JIMYHOCTH, CUCTEMOMN LIeHHOCTHBIX OpUeHTAlUM, MO3UTUBHBIX BHYTPEHHHUX yOexieHui,
COOTBETCTBYIOIUINX TPAJMLMOHHBIM LIEHHOCTSIM POCCUMCKOTO OOIIeCTBa, paciivpeHue >KU3HEeHHOTO
OMbITa W OMbITa JEeSTeJbHOCTU B MPOLIECCe peanv3alldd OCHOBHBIX HarpaB/ieHW BOCHUTATeIbHOU
JlesITeJIbHOCTH, B TOM UHMC/Ie B UaCTU:

1) rpa)xjaHCKOro BOCIIUTAHUSA:

c(OpMHPOBAHHOCTH TPAXK/IAHCKOM TO3WLMM 00YUaroIerocst Kak akTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHMCKOro o0I1{ecTBa;

MIPUHSATHE TPAAWLMOHHBIX O0OIeyesloBeUeCKMX TyMaHUCTUYECKUX U JeMOKpaTUYeCKHX
LIeHHOCTel;

TOTOBHOCTb BEeCTH COBMECTHYIO [esiTe/IbHOCTh B HWHTepecax TPaKJaHCKOTO OOIecTBa,
yuacTBOBaTh B cCaMOyTIpaB/ieHUH B 0Opa3oBaTe/lbHOM OpraHU3aliuy;

yMeHHe B3aUMO/IeHiCTBOBATh C COLMa/JIbHBIMA UHCTUTYTaMU B COOTBETCTBUU C UX (QYHKLUSAMU
Y Ha3HaueHHeM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM [J1esiTe/IbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOW UAEHTUYHOCTH, MaTPUOTH3Ma;

LIeHHOCTHOE OTHOLLIeHUE K FOCy/lapCTBEHHbIM CUMBOJIaM, JOCTMXKEHUSIM POCCUMCKUX YUEHBIX B
o6sacty PU3NKA ¥ TEXHUKH;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHMsI, STUUYECKOT' 0 TIOBeZleHN;

CNOCOOHOCTh OL|eHMBAThb CUTYal[MI0 U MPUHMMaTh OCO3HAHHbIE pellleHUs, OPUeHTHUDPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI 1 [JEeHHOCTH, B TOM YMCJIe B [1eSITeJIbHOCTU yUéHOrO;

0CO3HaHMe JIMYHOTO BK/aJja B IOCTPOEHUe yCTONUMBOro Oy ylero;

4) 3CTeTHYeCKOro BOCIIMTAHHUSA:

3CTeTUYECKOe OTHOLLIEeHVWEe K MHpPY, BK/IKOYas 3CTETHKY HayuHOTrO TBOPYECTBA, MPUCYILETO
(bu3nuecKkoil HayKe;

5) TPyAOBOro BOCIIUTAHUS:

VHTepecC K pas3/MuHbIM cepam npodeccruoHaabHON [1esTeJIbHOCTH, B TOM YWC/Ie CBSI3aHHBIM C
¢bu3MKOM U TEeXHUKOW, yMeHHe COBepIlaTb OCO3HaHHbIM BbIOOD Oyayiieil mnpodeccud u
peany30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00Opa3oBaHMI0 U camooOpa3oBaHMIO B oOsiacTy (M3MKM Ha
MPOTSDKEHUH BCEM JKU3HU;

6) 3K0/10rMuUecKoro BOCIIUTAHHUSA:

cOPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  Ky/IbTYpbl, OCO3HaHWe TJ00aqbHOrO  Xapakrepa
9K0JIOTMYecKuX npobsiem;

TJIaHMPOBAaHUE W OCYIeCTBIeHUe [IeMCTBUM B OKPY’KaroLler Cpefie Ha OCHOBe 3HaHUs Liesiel
YCTOMYMBOTO Pa3BUTHS UeJI0OBEUECTBa;

paclvpeHHe OIbITa JesiTeIbHOCTH 3KOJIOTMUeCKOW HarpaB/leHHOCTH Ha OCHOBE HMMEROIIHUXCS
3HaHUWU MO (PU3UKeE;

7) leHHOCTH Hay4YHOI'0 NO3HAHUSA:



c(OpMHPOBAHHOCTE MUPOBO33pEHMs], COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO Pa3BUTUS
(h131UeCcKoil HayKu;

OCO3HaHWEe LIEHHOCTU HAay4YHOM [esiTe/IbHOCTH, TOTOBHOCTh B IpoLiecce H3ydeHus: (pU3MKU
OCYILIeCTBJISITh IPOEKTHYIO U UCC/Ie/I0BaTE/NbCKYIO JesiTe/IbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHHBEPCA/IbHbIE yUeOHbIe /1efiCTBUS

Ba3oBble 10ruuecKue /[efiCTBHUA:

caMocTosiTesibHO  ()OPMYy/IMPOBaTh W aKTya/lM3WpOBaTh MpoOsieMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

OTIpeZiesISITh 1Ie/IN AeATeIbHOCTH, 3a/]aBaTh ITapAMETPhl M KDUTEPUU UX JOCTKEHUS;

BBISIB/IATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B PACCMATPHUBAEMbBIX (PM3UUYECKUX SIBIIEHUSX;

pa3pabaTbIBaTh IJIaH pellleHusi MPOo0JeMbl C YUETOM aHa/IM3a UMEIOIIUXCS MaTepUaIbHbIX U
HeMaTepHaTbHbIX PeCypCOB;

BHOCUTb KODDEKTHBBI B [IeATEbHOCTb, OLIeHWBaTb COOTBETCTBUE pe3yJbTAaTOB I[eJIsIM,
OLIeHUBATh PUCKU TOC/Ie/ICTBUH JeATe/TbHOCTY,;

KOODJUHUDOBATb U BBINOJHATH paboTy B YC/IOBHSAX peasbHOTO, BUPTYaJlbHOIO U
KOMOWHHMPOBAHHOTO B3aUMO/IeHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHHE TTPU PEIIeHUH )KU3HEHHBIX MPO0J/IeM.

Ba3oBrble ncciieoBaTe/1bCKue JefCTBHA:

BJIaJIeTh HAyUHOH TePMUHOJIOTHEMN, K/TIOUEBBIMHU MTOHATUSIMUA U METO/IaMU (PU3UUeCKON HayKH;

B/IaleTh HAaBbIKAaMK Y4eOHO-MCC/Ie/JOBAaTeIbCKONH W TPOEKTHOW [esITeIbHOCTH B 00/1acTh
¢U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY TOMCKY METO/IOB pelleHHusl 3ajau
bu3MYeCKOro Co/iep>KaHus, IPUMEHEHHIO Pa3/IMUHbIX METO/IOB TIO3HAHWUS;

BJaJieTh BUJAMHU [IeITE€JIbHOCTH TI0 TIOJIyUeHHWI0 HOBOTO 3HAaHWs, €ro WHTeprpeTaluy,
npeoOpa30BaHUI0 U MPUMEHEHUI0 B Pa3/MUHBIX yueOHBIX CHTyalUsiX, B TOM YHC/Ie TPU CO3JAHUU
yueOHBIX TIPOEKTOB B 00/1aCTH (PU3UKY;

BBISIB/IATh TIPUUNHHO-CJIeZICTBEHHBIE CBSI3W U aKTYa/IM3UPOBATh 3a/jauy, BbIIBUraTh TUIIOTE3Y eé
pelleHus], HaXOJUTh apryMeHThI [IJisl I0Ka3aTe/lbCTBa CBOMX YTBEPXKIEHWH, 3a[jaBaTh TIapaMeTphl U
KPUTEPUH peLIeHVSs;

aHa/IM3UPOBATh TOJTyYeHHbIE B XO/le PelleHUs 3a[jau Pe3y/bTaThl, KPUTHUECKH OL[eHWBaTh MX
JOCTOBEPHOCTb, POTHO3UPOBaTh U3MEHEHHE B HOBBIX YC/IOBUSIX;

CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a/laud B 00Opa3oBaTe/bHOM [1eITeIbHOCTH, B TOM
Yucsie TIPU U3yYeHUH QU3VKY;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM, OLIeHUBaTh MPUOOPETEHHBIN OTIBIT;

YMeTb MIePEHOCUTH 3HAHUS M0 (PU3KKE B TIPAKTUUECKYIO 00/1aCThb KU3HEAeSITeIbHOCTY;

yYMeTh MHTEIPUPOBATh 3HaHUSI U3 Pa3HBIX MPeJAMETHBIX 00/1acTel;

BBIZIBUraTh HOBBIE WJI€H, TIpe/|jlaraTb OPUTHHAIbHBIE TIOAXO/bI U PELIeHNUS,

CTaBUTh NIPOOIEMBI M 3a/IaUM, /IOMYCKAIOIIUEe a/TbTEPHATUBHBIE PEIIeHMSI.

Pa6ota c uadopmanueii:

B/IaJieTh HaBBbIKAMM T0JyYeHUs] WH(OpPMALMK (U3MUECKOTO CO/IePXKaHUSI W3 WCTOUHHMKOB
Pa3HbBIX THIIOB, CAMOCTOSITE/IHO OCYILECTBJIATh MMOUCK, aHA/IM3, CUCTEMATH3aLUI0 U UHTEPITIPETaLI0
WH(OpPMAaIUK pa3MYHbIX BUZOB U (DOPM TIPE/ICTaB/IeHNUS;

OLIeHUBATh JOCTOBEPHOCTh UH(OPMAIUY;

WCII0J/Ib30BaTh CPe/CTBa WH(OPMAIIMOHHBIX YU KOMMYHHKAIIMOHHBIX TE€XHOJIOTUN B peIleHUd
KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX W OpPraHU3allMOHHBIX 3a7au C CoO/rojeHueM TpeboBaHUM
IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepeXeHus, MPaBOBbIX U ITUUECKUX HODM,
HOPM MH(OPMAaLIMOHHOW 6e30MacHOCTY;



Co3/laBaTh TEKCTbI ()M3UUECKOT0 COJiep>KaHHsl B pas/MuHbIX (popmarax C YYETOM Ha3HaueHUs
vHbopMaLlMd U 1le/ieBOM  ay/AMTOPUM, BbIOMpas ONTHUMa/ibHYH ¢GOpMy Tpe/CTaBleHUus U
BH3ya/IM3aLum.

KoMMyHHKaTHBHbIe yHUBepPCa/IbHbIE YUeOHbIe JeHCTBHA:

OCYILeCTB/ISITh 001[eHNe Ha YpoKaxX (G)M3KKW U BO BHEYDOUHOM JiesiTe/TbHOCTH;

pacrio3HaBaTh MPeANnoChIKA KOHPIUKTHBIX CUTyallUi U CMSITUaTh KOH(IUKTHI;

Pa3BEpPHYTO U JIOTUUHO U3/1araTh CBOIO TOUKY 3PEHMSI C UCI10/Ib30BAHHUEM S13bIKOBBIX CPEJICTB;

TOHMMAaTh U UCIT0/Ib30BaTh MPENMYIIeCTBa KOMaH/IHOW U MHUBUya/TbHOW pabOThI;

BbIOMpATh TEMAaTWKy W METOZAbl COBMECTHBIX [eHCTBUNM C y46TOM OOLIUX HHTEpecoB Hu
BO3MOXXHOCTEM Ka)k/[0T0 usieHa KOJIIeKTHBa;

TIPUHUMATh L€/l COBMECTHOW JledTe/lbHOCTH, OPraHU30BbIBaThb U KOOPJVMHUPOBAaTh [1eHCTBUS
T0 eé JOCTV)KeHUIO: COCTaBJISATh TJIaH JIeMCTBUM, pacrpe/iesiaiTh POJU C YYETOM MHEHUM YYaCTHHUKOB,
00Cy»X/1aTh pe3y/ibTaTbl COBMECTHOU PabOThI;

OLIEHMBAaTh KaueCTBO CBOEro BK/IaZla M KaKIOTO YYaCTHHUKA KOMaHbl B OOIIMi pe3y/bTaT To
pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBbIe TPOEKThl, OLIEHWBATb W€ C TIO3UL[MM HOBU3HBI, OPUTMHA/ILHOCTH,
MpaKTUYeCKOM 3HAYMMOCTH;

OCYIIIeCTB/ISITh TO3UTHUBHOE CTpaTernueckoe rMoBefieHre B Pa3/IMUHBbIX CHUTYaLUsX, TIPOSIBIISTh
TBOPYECTBO 1 BOOOpa)keHue, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIe yHHBepca/ibHbIe yueOHbIe JeiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO OCYILEeCTB/IATh TI03HABaTe/NbHYI) [IesiTe/IbHOCTE B 00slacT¥  (U3UKU U
aCTPOHOMMH, BBISIB/ISITH TTPOO/IEMBI, CTaBUTh U ()OPMYIMPOBATh COOCTBEHHBIE 33/jauy;

CaMOCTOSITE/IbHO COCTaB/IsITh IUIAaH peIleHHs] pacyéTHbIX M KaueCTBEHHBbIX 3ajay, IJlaH
BBITIOJTHEHUSI TIPAKTHUECKO paboThI ¢ yUETOM MMEIOIIMXCSl peCypCOB, COOCTBEHHBIX BO3MOXKHOCTEMH
Y TIpeJTIOUTeHUH;

[laBaTh OLIeHKY HOBBIM CUTYaLUsIM;

pacIIMpsITh paMKH yueOHOTo rpeiMeTa Ha OCHOBe JIMYHBIX MTPeJTIoUTeHN;

JlelaTh OCO3HAHHBIA BHIOOpP, apryMeHTHPOBaTh ero, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a
pellieHue;

OLIeHUBAaTh NTPUOOPETEHHBIN OTIBIT;

criocoO6cTBOBaTh ()OPMHUPOBAHMIO U TIPOSIBJIEHHIO 3DYAULIMM B 001acTH (U3UKH, TIOCTOSIHHO
TIOBBIIIATE CBOM 00pa30BaTebHbIN U Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/1b, 3MOL{HOHA/IbHbIA HHTE//IEKT:

JlaBaTb OL|eHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B [eSTe/bHOCTb, OL|eHHWBaTh
COOTBETCTBUE Pe3y/bTaToB LIeJIsIM;

B/Ia/leTh HaBbIKaMM I103HaBaTe/bHON pedieKCMM KaK OCO3HaHUsI COBepllIaeMbIX JelCTBUN U
MBIC/IUTE/IbHBIX TIPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHMIA;

WCII0/Tb30BaTh MPUEMBI pedIeKCHH /IS OLIeHKH CUTYalu, BbIOOpa BEPHOTO PeIIeHHs;

yMeTb OL|eHMBaTh PUCKUA ¥ CBOEBPEMEHHO IMPUHUMATh pellleHus [0 UX CHUKEHUIO;

MIPUHUMAaTb MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/lu3e pe3y/bTaToB JlesATebHOCTH;

MpUHUMATH Cebsl, TOHUMast CBOM HeIOCTaTKX U JJOCTOUHCTBA;

MIPUHUMAaTb MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/lu3e pe3y/bTaToB JlesATebHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO APYTHX Ha OLIMOKH.

B mporjecce [OCTM)XeHUSI TMUHOCTHBIX pe3y/bTaTOB OCBOEHMSI MPOrpaMMel Mo (pU3vKe [7is
yPOBHsI cpeziHero obiero obpa3oBaHUsi y 0OOyuaroIMXCsS COBEpIIEHCTBYeTCsS SMOLMOHAbHBIN
VIHTeJUIEKT, Mpe/io/iarawiii chopMUpOBaHHOCTE:

CaMOCO3HaHUsl, BKJ/IHOUAIOIIEro Cr0COOHOCTb TOHMMAaTh CBOE SMOLIMOHATBbHOE COCTOSHUE,
BU/IeTh HarlpaB/ieHUsI Pa3BUTHsI COOCTBEHHOW IMOIMOHANBbHOM C(epbl, ObITH YBepeHHBIM B cele;



CaMOperyJTMpOBaHus], BK/IIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHe MPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TIOBeJieHHe, CIIOCOOHOCTh afaNTUPOBAThCS K SMOLMOHABHBIM WM3MEHEHUSM U TPOSIBIIAThH
TMOKOCTb, ObITb OTKPBITEIM HOBOMY;

BHYTPEHHell MOTMBAl|VM, BKJIIOYAIOIIEeH CTpeM/IEHHe K [OCTIDKEHUIO IIeIM W yCIIexy,
OTNITHMM3M, MHULIUATHBHOCTb, YMEHHE [IeMCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

IMIIATUHM, BKJIIOYAIOIIeHd CrIoCOOHOCTh TOHWUMATh SMOLMOHA/TBHOE COCTOSIHUE [JPYTHX,
YUMTBIBATh €r0 MPU OCYILeCTBIeHUH 00ILeHNs], CTOCOOHOCT K COUYBCTBHIO U COTIEPEKMBAHHMIO;

COLIMA/IbHBIX HABBIKOB, BK/IFOUAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C APYTMMH
OIbMHU, 3a00TUTHCS, TIPOSIB/ISATH MHTEPEC U pa3perlaTb KOH(IUKTHL

INMPEJMETHBIE PE3YJ/IBTATHBI

K koniy obyuenuss B 10 k/acce mpeameTHble pe3y/bTaThl Ha 0a30BOM YpPOBHE [O/DKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIIUXCsl YMEeHUH:

JIeMOHCTPUPOBaTh Ha IpUMepax PoOJib U MeCTO (U3MKU B (DOPMHPOBaHMM COBPEMEHHOMU
HayuyHOU KapTHHbl MHMpa, B Pa3BUTHMM COBPEMEHHOM TEeXHUKHW U TEeXHOJOTWH, B MpPaKTUYECKOU
JlesiTeTbHOCTH JTFO/Iel;

YUUTBIBaTh TPaHULIbl NIPUMEHEHHsI U3YUYeHHbIX (M3WUYECKUX MOJesiel: MaTephajbHasi TOUKa,
VMHepLyasbHasi CUCTeMa OTCYéTa, abCOMIOTHO TBEPZAOE Teslo, WeanbHbIM ra3, MOZEIN CTPOeHHS
rasoB, >XU/KOCTeH U TBEPJBIX Tes, TOUEYHbIN 3/IeKTPUUYECKWM 3apsf MpU pelleHnd (U3NYecKuX
3ajay;

pacrio3HaBaTh (y3uyeckue siBjieHUs (TIPOLieCChl) UM OOBSCHATH WX Ha OCHOBE 3aKOHOB
MEeXaHWKH, MOJIEKY/IIPHO-KUHeTUYeCKOM TeOpUM CTPOeHMs BellecTBa M VIEKTPOJAWHAMUKHU:
paBHOMEpPHOe U PaBHOYCKOPEHHOe TIPSIMOJIMHeHOe BIKeHWe, CBOOO/IHOe TafieHre Tell, BWKeHHe
10 OKPY>KHOCTH, WHEpIUs, B3auMogelcTBue Tes, Auddysus, OPOyHOBCKOe IBIIKEHUE, CTPOeHHe
JKUJIKOCTel M TBEPABIX Tes, M3MeHeHHWe 00b&Ma Tesl TIPM HarpeBaHUM (OXJIaXKIE€HUM), TEeIJIoBOe
paBHOBeCHe, UCIIapeHre, KOH/IeHcalys, T1aB/leHue, KPUCTa/UIh3aLys, KUlleHne, BJIaXKHOCTb BO3/yXa,
TIOBBIIIIEHUe [jaB/IeHus ra3a Ipu ero HarpeBaHUM B 3aKPbITOM COCyJe, CBSI3b MeXK[Jy IlapameTpamu
COCTOSIHMS ra3a B M30IIpoLieccax, 3JIeKTpr3aLys TeJl, B3aUMO/JelCTBHe 3apsifioB;

OMKCHIBAaTh MeXaHWYeCKOe [BIDKEHHE, UCI0/b3ysl (pr3nuecKre BeJUUYMHBbI: KOOpAWHATA, MyTh,
repeMeljeHle, CKOPOCTb, yCKOpeHHe, Macca Teja, CWIa, UMITYy/IbC Tejla, KUHeTUYeCKash SHeprus,
MoTeHIMa bHasi SHeprusi, MexaHWyeckKas paboTa, MexaHWuecKass MOILHOCTb; TIPU OIHCAHUU
MPaBWILHO TPAKTOBATh (PM3MUECKUN CMBIC/ MCIIO/Ib3yeMbIX BeWYMH, UX 0003HAaUeHUs U eUHULIbI,
HaxoJuTb (POPMY/JIbl, CBSI3bIBAIOLME JaHHYI0 (PM3UUYECKYI0 BEJIMUMHY C IPYTUMU BeTUUYMHAMY;

OTKMChIBaTh M3yUeHHbIe TEerJIOBble CBOWCTBA TeJ U TeIIOBbIe SB/IEHUS, UCIO0/Ib3ys (hU3nuUecKre
BeJIMUMHBIL: [laB/leHre ras3a, TeMreparypa, CpeiHssl KMHeThYecKass SHeprusi Xa0TU4eCKOro BUKeHUs!
MOJIEKYJI, Cpe/IHeKBaJipaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIMUECTBO TeIUIOThbl, BHYTPEHHSS 3Heprus,
pabora ra3a, K03(ppuLMeHT 10/1e3HOr0 JeNCTBUSI TEIJIOBOTO [IBUTATEIs; TIPU OTMMCAHUM TPABUIbHO
TPaKTOBaTh (PM3MUECKUN CMBIC/I WCTIOb3yeMbIX BeMWYMH, MX 0003HaUeHUs M eWHULIbI, HAXOJUTh
(hopMyibl, CBSI3bIBAOLIME JAHHYIO (PU3MUECKYI0 BeJIMUMHY C JPYTUMU BeJIMUMHAM;

OMKCHIBAaTh H3y4YeHHbIE 3JIeKTPUUECKHWe CBOWCTBA BellleCTBA M 3IEKTpUYEeCKue SIBJIeHUS
(mpouecchbl), MCHOAB3ysl (PU3MYECKHe BeJUYMHBL: 3/1eKTPUUECKWM 3apsj, >3/eKTpUueckoe I10Je,
HaIPsDKEHHOCTD 110151, TTOTeHLMa, pa3sHOCTh MOTeHLIMAa/I0B; IIPU ONKCAaHUM NPaBWIBHO TPAaKTOBAThb
¢bu3nyecKuii CMBIC/ WCTOMb3YeMbIX BeJIMUMH, UX 0003HaueHUs U eJUHULIbI; yKa3biBaTb (POpMYyJIbI,
CBsI3bIBAOLL{Me [JaHHYIO (PM3UUECKYH0 BeJIMUMHY C IPYTUMU BelTMYMHaMU;

aHa/IM3UpOBaTh (PU3NUeCKWe TPOLeCChl U SIBJIEHUS, MCIO/b3ys (PU3MUecKre 3aKOHbl U
TIPUHLUIILL. 3aKOH BcemupHoro TtaroreHus, I, II u III 3akoHbl HbBIOTOHA, 3aKOH COXpaHeHUs
MeXaHWYeCKOW SHepPruy, 3aKOH COXpaHeHWs] MMITYJIbCa, MPHHLUI CYNeprno3uLUU CUJ, TIPUHLIMII
PaBHOIpaBUSl WHEPLIMA/IbHBIX CUCTEM OTCUETa, MOJIEeKYJIIPHO-KWHEeTUYeCKYI0 TEeOPUI0 CTPOeHHs
Bell|eCTBA, Fa30Bble 3aKOHBI, CBSI3b CPe/iHe KMHEeTUUeCKON SHePrUU TeIlJIOBOT0 ABU)KEHHSI MOJIEKY C
abCOJTIOTHOW TeMIlepaTypoM, TepBblii 3aKOH TePMOJAWHAMHKH, 3aKOH COXPAHEHHS 3JIeKTPUUYeCKOTO



3apsiia, 3akoH KysoHa, mpu S5TOM pas3nuyaTth C/I0BeCHYH (OpPMY/IMPOBKY 3aKOHa, €ro
MaTeMaTHueCcKoe BbIpa)kKeHue U yCI0BUs (TPaHuLibl, 006/1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHLIMIBI JEMCTBHUS MalllMH, NMPUOOPOB M TEXHHUECKUX YCTPOUCTB;
pa3/inyaTth yCI0BuUsi X 6€30MacHOr0 UCIO/Ib30BaHMs B TIOBCEAHEBHOU XKU3HM;

BBIMO/IHATE 3KCIIEPUMEHThI 10 HCC/IefloBaHUI0 (U3MUECKUX SIBJIEHUM M TIPOLIeCCOB C
WCTI0/Ib30BaHKEM TIPSIMBIX M KOCBEHHBIX M3MepeHUH, TIpy 3ToM (hopMyiupoBaTh npobsieMy/3aauy v
rurnore3y yueOHOrO SKCIepUMeHTa, COOMpaTh YCTAaHOBKY W3 TIPeAJIOXKeHHOro 000py/0BaHus,
MIPOBO/IUTH OMBIT U (HOPMYJTUPOBATh BHIBO/bI;

OCYIIeCTBJISATh TIPsIMble ¥ KOCBeHHbIE M3MepeHHs (pU3NYeCKUX BeTWYMH, TIPH 3TOM BBIOMPATh
OTTUMAJIbHBINA Croco® u3MepeHUss M UCIO/Ib30BaTh W3BECTHbIE METO/bl OLIeHKU TIOTpelHOCTei
H3MepeHNl;

WCC/IeloBaTh 3aBUCHMOCTH MeXy (M3WYeCKUMH BeJIMUMHAMM C KCII0Jb30BaHWEM TIPSIMbIX
V3MepeHul, TMpU 3TOM KOHCTPYHMPOBaTb YCTaHOBKY, (PUKCHPOBaThb pe3y/bTaTbl TOTy4YeHHOU
3aBUCUMOCTH (U3MUeCKUX BeJIMUMH B BUZe Tabsul U rpadvKoB, AenaTb BbIBOJBI 10 pe3yJibTaTaM
WCCIIefloBaHMs;

cobsroziaTh TpaBusia 6e3omacHoro Tpyza rpu NpoBeJieHUH UCC/Iej0BaHUN B paMKax yueGHOro
JKCIIePUMeHTa, y4eOHO-MCCejoBaTebCKOM ¢ TPOEKTHOM /1esITe/IbHOCTH C  HCIOJIb30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U JlabopaTopHOT0 060pyZ0BaHUs;

pellaTh pacuéTHbIe 3a/lauM C SIBHO 3aJlaHHOM (PM3MYeCKON MOJesblo, UCHoMb3ys (prsnueckue
3aKOHbl W TIDUHLUIBI, Ha OCHOBe aHa/lv3a YCJIOBUS 33lauM BbIOMpaTh (U3WUECKYH MO/ielb,
BBIZIE/ISATh (pr3rdecKre BeJTMUMHBI M POPMYJIbl, HeOOXOAUMBIe /I7IsI e€ pellieHus], TPOBOJUTH PACUETHI
Y OL|eHMBATb PeaslbHOCTb TOJYYeHHOT0 3HaueHUst (pr3nyecKol BeJIMUMHbI;

pellaTh KaueCTBeHHble 3a/layd: BbICTpauBaThb JIOTMUECKHM HENPOTHBOPEUMBYHO LIEMIOYKY
pacCy’kJieHHl C OTIopoii Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hr3nyecKUe sSBJIeHNS;

WCII0/Ib30BaTh TIPM DeIIeHNH yueOHBIX 3a/lau COBpeMeHHble MH(OPMALMOHHBIE TEeXHOJIOTHU
JUIsI TIOUCKA, CTPYKTYPUPOBaHUsl, MUHTEePIPeTaliuy U TNpe/iCTaB/ieHus yueOHOW U HayuHO-TIOMYJ/IIPHOM
MH(pOpMaLMK, MOJyYeHHOM U3 pa3/MuHbIX MCTOYHHMKOB, KDUTUUECKU aHa/lIM3MpOBaTh I0JyYyaeMyro
VH(pOpMaLHIO;

MIPUBOJUTH TIPUMeEpPHI BK/Ia/ja POCCUMCKUX 1 3apyOeXXHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00bsICHeHHe TIPOL[eCCOB OKPY KaroIllero MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

HCII0/Ib30BaTh TEOPeTHUeCKre 3HaHUs Mo (r3vKe B TMOBCEJHEBHOW JKU3HU /s obecrieueHust
6e3omacHoCcTH Mpu obpailieHny C mnpubopaMu U TeXHWYeCKUMH YCTPOWMCTBaMH, [Jisi COXpaHEeHUs
370POBbSI U CODOIO/IeHNsT HOPM 9KOJIOTHUECKOT0 TTOBeIeHHs B OKPY KaroILei cpefie;

paboTaTh B rpymre C BbITIOJHEHWEM DPa3/IMUHbIX COLMATbHBIX pOJiel, MIaHHpOoBaTh paboTy
TPYIIBI, PAalIOHAIBHO pacrpe/iesisiTh 00s13aHHOCTH M T/IAHWPOBATh [JIeSITeTbHOCTh B HECTaH/IapTHBIX
CUTyallUsIX, a/leKBaTHO OLleHWBaTh BK/aJ, KaXJOr0 W3 YYaCTHUKOB TPYIIIbl B pelleHHe
paccMarprBaeMou po0IeMbl.

K koHily obyuenuss B 11 k/acce mpeimeTHble pe3y/bTaThl Ha 0a30BOM ypDOBHE [IO/KHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y 00YYAIOIIMXCSl YMEHHI:

JIEMOHCTPUPOBaTh Ha IpUMepax poOJib U MeCcTo (GU3MKUM B (POPMHPOBAHUM COBPEMEHHOMU
Hay4yHOW KapTHMHbI MHpa, B Pa3BUTHM COBPEMEHHOM TEeXHUKU W TEXHOJIOTHMH, B MPAKTUYECKOU
JlesiTe/TbHOCTH JTE0/Iel, 1L1eJIOCTHOCTh Y eIMHCTBO (PM3MUeCKOM KapTUHBI MUDa;

YUUTBIBaTh TpaHULbl TMPUMEHEHUs U3YYeHHBIX (PU3MUECKUMX MoOJesieil:  TOUeYHbIH
3/IeKTPUYECKUN 3apsif, Tyd CBeTa, TOUeUHbI MCTOUHHK CBeTa, si/lepHasi Mo/jeJib aTOMa, HYKJIOHHAast
Mo/ie/b aTOMHOT'O sifipa MpH pellieHUH (Hr3UYecKUx 3a/1ay;

pacrio3HaBaTh (u3uyeckue siBjieHUs (TIPOLieCChl) UM OOBSCHATH WX Ha OCHOBE 3aKOHOB
3/1eEKTPO/IMHAMUKM M KBaHTOBOW (DU3MKU: 3/eKTpuueckass IMPOBOJUMOCTb, TeIUIOBOe, CBETOBOE,
XUMHUYeCKoe, MarHUTHOe JIeHCTBUSI TOKa, B3aUMOZelHCTBHe MarHUTOB, 3/IeKTPOMarHUTHasi MHAYKLUS,
JleliCTBHe MarHWTHOTO MO/ Ha MPOBOJHUK C TOKOM M JIBWKYLIMMCS 3apsf, 3/1eKTPOMarHUTHBIE
KosiebaHWsi Y BOJIHBI, TPSMOJIMHENHOe paclpoCTpaHeHWe CBeTa, OTpakKeHWe, IIpeloMJIeHue,
vHTepdepeHLus, AudpaKiUs U MOoaspU3alLivs CBeTa, AUCTepcus cBeTa, (oTo3/ieKTpruueckuil s¢ ekt



(dboToadpdext), cBeTOBOE [aBieHHWe, BO3HWKHOBEHHE JIMHEMUaTOro CreKTpa aroma BOJOpPOAQ,
ecTeCTBeHHasl U UCKYCCTBeHHasi paZiJu0aKTUBHOCTh;

OTUCHIBATh M3y4YeHHbIE CBOWCTBA BeIllecTBa (S/7€KTpUYeCKHWe, MarHUTHBIE, OITHUEeCKHe,
3/IEKTPUYECKYIO0 TIPOBO/IMMOCTb DPA3/IMYHbIX CpeJ])) U S/eKTPOMarHUTHbIe siBjieHUs (IIPOLIeCChI),
WCTIO/B3YysT (PU3MUeCKe BeJIMUMHBL: 3/IeKTPUUeCKUi 3apsifi, CHla TOKa, eKTPUYecKoe HarpsDKeHue,
3/IeKTPUUECKOe COTPOTHBJIEHHE, Pa3HOCTb TOTEHLMAasIoB, 3/1eKTPOJBIKYIasi cuia, paboTa TOKa,
WH/YKLUYS MarHUTHOTO TIONisl, cwia Awmmepa, cuna JIopeHija, MHAYKTUBHOCTb KATyIIKH, SHEPTHS
3/IEKTPUYECKOT0 U MarHUTHOTO TIOJIel, TIeproj, U uacToTa KosiebaHui B KosiebaTellbHOM KOHTYDE,
3apsf, M CUAa TOKA B TIPOL[eCCeé TapMOHWUYECKMX 3/IeKTPOMAarHUTHBIX KosebaHui, (okycHoe
paccTosiHUe U OINTHYecKasl CUia JIMH3bI, PU OMMCAHUM TPABUJIBHO TPAaKTOBAaTh (U3MUECKUN CMBICIT
WCII0/Ib3yeMbIX BeJIMUYMH, UX 0003HaUeHUs 1 eJUHULIbI, YKa3bIBaTh (YOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO
(bu3MYecKyro BeJIMUKMHY C IPYTUMU BelTMUYMHAMU;

OTUCHIBATh M3y4YeHHbIe KBAHTOBBIE SIBJIEHUS U TPOLIECCHI, CIO/B3Ys (U3MUeCcKre BeJTUUHHbI:
CKOpOCTb 3/IeKTPOMarHUTHBIX BOJIH, [JIMHA BOJIHBI M 4acTOTa CBeTa, SHEPrUs U UMIMY/bC (OTOHa,
Mepuoy, TI0/Iypacrazia, SHeprysi CBsi3M aTOMHBIX sifiep, TMPHU OMHWCAaHWM TIPaBWJIBHO TPAKTOBAaThb
¢bu3nyecKkuii CMBIC/ KCTIONMb3yeMbIX BeTMUMH, UX 0003HaueHusi U e[UHULIbI, YKa3biBaTb (OPMYJIbI,
CBSI3BIBAIOIME /IaHHYIO (HU3MUECKYI0 BeJMYMHY C APYIMMH BeJIWYMHAMH, BBIYUCIATH 3HaueHUe
(bu31YeCcKoil BeJTMUKHBI;

aHaM3upoBaTh (Pr3MYecKre TIPOLeCCHI U sIBJIEHHUS, WCIOb3ysl (U3MUeckre 3aKOHBI U
MIPUHLUMBL: 3aKOH OMa, 3aKOHBI 10C/Ie/I0BaTe/IbHOTO U Tapasiie/lbHOr0 COeJJMHeHHs! TIPOBOJHUKOB,
3akoH [Dxoyns—/leHlla, 3aKOH S5/eKTPOMAarHUTHOW WHAYKIWH, 3aKOH TIPSIMOJIMHEHOTO
pacripocTpaHeHusi CBeTa, 3aKOHbl OTpPakKeHHsl CBeTa, 3aKOHbI TIpPeJIOMJIeHHs CBeTa, ypaBHeHHe
OnHIITeliHA 17151 PoTo3deKTa, 3aKOH COXPaHEeHHUsI YHEPruM, 3aKOH COXPaHeHUs UMIY/bCa, 3aKOH
COXpaHeHUs 3/1eKTPUUECKOro 3apsi/ia, 3aKOH COXpaHeHHUsl MacCOBOr0 UMc/a, ocTynaThl bopa, 3akoH
PaJMOaKTUBHOTO pacraja, TpPH STOM pa3nnyaTh CAOBECHYH (OPMY/IMPOBKY 3aKOHA, ero
MaTeMaTHueCcKoe BbIpa)kKeHue U yCI0BUs (TPaHuULibl, 00/1aCT) MPUMEHUMOCTH;

oTipeZieIsiTh HarpaB/ieHWe BEKTOpa WHYKLWMU MarHUTHOTO TIOJIsl TIPOBOAHUKA C TOKOM, CHJIBI
Awmrnepa v cunsl JlopeHLa;

CTPOUTD U OTIMCHIBATh M300pakeHHe, CO3/jaBaeMoe MJIOCKUM 3ePKaJioM, TOHKOU JTMH30H;

BBITIO/THATE 9KCTIEPUMEHTBHI 110 HUCC/IeloBaHUI0 (U3MUECKUX SIB€HWH U TIPOLIeCCOB C
WCII0/Tb30BaHUEM TIPSIMBIX 1 KOCBEHHBIX M3MepeHHii: Ipy 3ToM (HopMyIMpoBaTth npobiemy/3afauy u
runoresy yueOHOro SKCIepUMeHTa, COOMpaTh YCTaHOBKY W3 IIpeJJIOXKeHHOro 060py/oBaHus,
MIPOBOAWTE OTIBIT ¥ (POPMY/TMPOBATh BHIBO/IBI;

OCYILIeCTBJISITh TIPSIMble ¥ KOCBEHHbIe U3MepeHUs (pU3NueckKuxX BeMUMH, TPU 3TOM BbIOMpATh
ONTUMAbHBINA CIIOCOO W3MepeHHs M WCIO/b30BaTh HM3BECTHbIE MeTObl OLIEHKH IOTPelIHOCTei
V3MepeHul;

MCCJIe/]0BaTh 3aBUCUMOCTH (PM3NUECKIX BEJTMUMH C UCTIO0/Ib30BAHUEM TPSMBIX U3MEPEHHM: TPy
3TOM KOHCTPYMPOBaThb YCTaHOBKY, (UKCUpPOBAaThb pe3y/bTaThl TOTyYeHHOW 3aBUCHMOCTH
¢u3rUeCcKUX BeJIMUYMH B BUJe Tabmui] v TpadyKoB, Zies1aTh BBIBOBI 10 pe3y/IbTaTaM MCCIe0BaHus;

cobsroziaTh npaBusia 6e3omacHoOro Tpyza rpu NpoBeJieHUH UCC/Iej0BaHUN B paMKax yueGHOro
JKCIIePUMeHTa, y4eOHO-MCCejoBaTebCKOM ¢ TPOEKTHOM /1esITe/IbHOCTH C  HCIOJIb30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U JlabopaTopHOT0 060pyZ0BaHUS;

pelaTh pacuéTHbIE 3aJaudl C SIBHO 33JaHHOW (DHM3MUeCKOW MOJesbl0, WCTIONb3ys (pu3ndyecKre
3aKOHbl W TIDUHLUIBI, Ha OCHOBe aHa/lv3a YCJIOBUS 33lauM BbIOMpaTh (U3WUECKYH MO/ieb,
BBIZIE/ISATh (pr3rdecKre BeJTMUMHBI M POPMYJIbl, HeOOXOAUMBIe /I7IsI e€ pellieHus], TPOBOJUTH PACUETHI
Y OL|eHMBATb PeaslbHOCTD TOJyYeHHOT0 3HaueHUst (r3nuecKol BeJIMUMHbI;

pelaTh KaueCTBeHHbIE 33/|aud: BBICTPAMBATh JIOTMUECKW HEIPOTHUBOPEUMBYH) LIETIOUKY
pacCy’kJieHul C OTI0poii Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hr3uUecKUe sSBJIeHuSs];

WCII0/Ib30BaTh TIPH DeIIeHNH yueOHBIX 3a/lau COBpeMeHHble MH(OPMALMOHHBIE TEeXHOJIOTHU
JUIsl TIOUCKA, CTPYKTYPUPOBaHUsl, MUHTePIIPeTaliuy U TNpe/iCTaB/ieHus yueOHOW U HayuHO-TIOMYJ/ISIPHOM



uH(pOpMaIyy, TOTyYeHHON M3 Pa3/MUHBIX MCTOYHHUKOB, KPUTUUYECKHA aHA/IM3UPOBATH TMOIYYaeMyIO
VMH(pOpMaLHIO;

OOBSICHATH TIPUHLAIBI /I€HCTBUSI MAIllWH, NMPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3nyaTh
yC/I0BUSI X 6€30MaCHOT0 MCIO/Ib30BaHUs B IIOBCEJHEBHOMW >KU3HM;

MIPUBOJUTH TIPUMeEpPHI BK/Ia/ja POCCUMCKUX 1 3apyOeXXHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
B 00bsICHEHHE TTPOLIeCCOB OKPY)KAIOIIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCII0/Ib30BaTh TEOPeTHUeCKre 3HaHUs Mo (r3vKe B TMOBCEJHEBHOW JKU3HU /s obecrieueHust
Oe3oracHOCTH TIpy oOpalieHur ¢ MpubopaMy M TeXHUUECKMMH YCTPOMCTBAMH, AJISI COXPaHEHUS
370pOBbSI U COOIO/IeHNsT HOPM 9KOJIOTHUECKOT0 TTOBeIeHHs B OKPY KaroILei cpeie;

paboTaTh B TpyIie C BBITOJHEHWEM DPa3/IMUYHbIX COL[UAIBHBIX POJIEH, MIaHUPOBaTh paboTy
TPYIIBI, PAalIOHAIBHO pacrpe/iesisiTh 00s13aHHOCTH M T/IAHWPOBATh [JIeSITeTbHOCTh B HECTaH/IapTHBIX
CUTyalUsiX, aJeKBaTHO OILIEHWBAThb BK/IAJ Ka)KIOr0 W3 YYaCTHUKOB TPYMIbI B pelleHue
paccMarprBaeMou po0IeMbl.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
Ko/mmuecTBo yacoB JJIEKTPOHHBIE
Ne o/ HanmMeHoBaHMe pa3je/ioB U TeM (uudposBbie)
) MporpaMMbl Bcero Koutposbuerie | IpaxTuyeckue obpa3oBare/ibHbIE
padoThI padoThI pecypcoi
Pazgen 1. PU3NUKA 1 METO/IBI HAYUYHOTI'O ITO3HAHUSA
1.1 ®ui3uKa U MeTO/ibl HAyYHOI'0 [I03HAHUS 2 Bubmorexa [TOK
] https://m.edsoo.ru/7f41bf72
Wtoro no pazpeny 2
Paszgen 2. MEXAHUKA
bubmioreka LIOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bubmuoreka IIOK
2.2 HuHaMuKa 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUs B MeXaHUKe 6 1 1 Eﬁgﬁﬁeﬁiﬂﬁn (4172
Wtoro no pa3peny 18
Pazgen 3. MOJIEKYJISIPHASI ®UU3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYeCKOM 9 1 bubmioreka LIOK
) TeOpUHn https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
3.2 OCHOBBI TEPMOUHAMHKH 10 ! https://m.edS(])_E).ru/7f41bf72
33 ArperaTHble COCTOSIHHS BelecTBa. 5 bubmioreka LIOK
' da30Bble NIEPEXO/IbI https://m.edsoo.ru/7f41bf72
VToro no paszeny 24
Pazgen 4. JIEKTPO/IMHAMUKA
bubmoreka IIOK
4.1 IeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 371eKTpHUUeCcKrid TOK. TOKHU B 12 1 1 bubmioreka [JOK
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pa3UuHBIX Cpejax https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 22
Pe3epBHOe Bpemsi 2
OBILIEE KOJIMYECTBO YACOB I10 68 4 4
[TPO'PAMME
ITIOYPOUYHOE IIJTAHUPOBAHUWE
10 KJIACC
No KosmmuecTBo yacos Jlata JnekTpoHHBIE U (ppOBLIE
n/n Tema ypoka Beero Kontp | IIpakTnu uayuenns o0pa3oBare/IbHbIE
paboThl | padoThI pecypchbl
1 dusrka — Hayka o rnpupoge. HayuHble MeTO/bI ITI0O3HAHUS 1 bubmioteka LIOK
OKDY>KaloIllero Mupa 02.09.2025 | https://m.edsoo.ru/ff0c32e2
2 |enof apmines sipn  npaaecios semenmocr | 1 05.09.2025 | BHOmoTera LIOK
YHH P pa, BT A A https://m.edsoo.ru/ff0c33e6
JIOfen
MexaHuueckoe BrxkeHre. OTHOCHUTeTbHOCTh
3 MeXaHUUeCKOro JBIKeHus. [lepemerrieHre, CKOPOCThb 1 09.09.2025 | brbmorexa HOK
) ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 PaBHOMepHOe NpsIMOJ/IMHEHOe JBH)KEHHe 1 bub/morexa LOK
p p A 12.09.2025 | https://m.edsoo.ru/ff0c3620
5) PaBHOYCKOpeHHOe TIPSIMO/IMHENHOe IBU)KeHHe 1 Bubmmorexa [OK
YCKOp P A 16.09.2025 | https://m.edsoo.ru/ff0c372e
bubmioreka LJOK
6 CBo0o/iHOE TIajieHue. Y CKopeHre CBOOOJHOTO Ta/[eHUSI 1 19.09.2025 | https:/m.edsoo.ru/ff0c39cc
v KpuBonvHeliHoe gBrkeHUe. [IBIyKeHHe MaTepranbHOM 1 Bbubmoteka LIOK
TOYKH I10 OKPYKHOCTH 23.09.2025 | https://m.edsoo.ru/ff0c3ada
8 [TpuHumn otHOCHUTEeBLHOCTU ['anunesi. THepLnaibHbIe 1 bubmiorteka LIOK
cuctembl otcueTta. [1epBblii 3akoH Hbl0TOHa 26.09.2025 | https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cui. Bropoi 1 bubmioreka LJOK
3aKOH HBIOTOHA JI/Isl MaTepHUaIbHOM TOUKK 30.09.2025 | https://m.edsoo.ru/ff0c3be8
10 TpeTuii 3akoH HbIOTOHA /1/151 MaTepuaIbHBIX TOUEK 1 bubmoreka LJOK
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03.10.2025 | https://m.edsoo.ru/ff0c3be8
11 3aKOH BCeMHUPHOro Tarotenusi. Cuia tskectu. [1epBast bubmioreka LJOK
KOCMMUECKasi CKOPOCTh 07.10.2025 | https://m.edsoo.ru/ff0c3d00
bubmoreka IIOK
12 Cuna ynipyroctu. 3akoH I'yka. Bec tena 10.10.2025 | https:/m.edsoo.ru/ff0c3e18
13 Cua Tpenusi. KoadduumeHnt tpenus. Cuna bubmiorteka LJOK
COMPOTHBJIEHUSI TIPU IBUXKEHUH TeJla B )KUJJKOCTU WK Ta3e 14.10.2025 | https://m.edsoo.ru/ff0c3f76
[MocTynaresnsHOe U BpaliaTe/bHOE JBYKEHNEe abCOTIOTHO
< bubmoreka LIOK
17.10.2025
14 TBEPAOr0 TEHa."MOMEHT cuibl. [1neyo cumel. YcnoBus https:/m.edsoo.rw/ff0c41a6
paBHOBeCHsI TBEPAOTO TeJia
15| zoue Vv i, Sakon coxpanent manymeca, 21.10.2025 | Bubmorexa LIOK
: Y : P ybea. o https://m.edsoo.ru/ff0c43d6
PeakTHBHOE /IBIDKEHHE
16| warepmamaolt owses. Teopens o6 maverernt 24,10.2025 | BuOmoTera LOK
P " - ~€0p o https://m.edsoo.ru/ff0c4502
KWHEeTUUeCKOW SHeprun
17| ebopmnposamiot npytn. Horentamat weprin 07.11.2025 | BHOmoTera LIOK
ACPOPMHUP by ' H P o https://m.edsoo.ru/ff0c461a
Tesia BOJIM3U MOBEPXHOCTH 3eM/H
[MoTeHIMa/TbHBIE U HETIOTEHI[MATbHbIe CH/Tbl. CBSI3b pabOThI
18 HEIOTeHI[UA/IbHBIX CHJT C U3MEHeHHeM MeXaHUUeCKOM 11.11.2025 | bubimoreka [JOK
SHEepPruM CUCTeMbI Tesl. 3aKOH COXpaHeHUs] MeXaHU4eCKOU https://m.edsoo.ru/ff0c478c
SHEPruu
JlabopaTopHasi pabota «VcciemoBaHre CBsI3U PaOOThI CHIIBI
19 C U3MeHeHHeM MeXaHUYeCKOW SHepruy Tejla Ha IipuMepe 14.11.2025
PacTsKeHHs] Pe3UHOBOTO JKI'yTa»
20 KonTtponbHas pabora no Teme «KuHemaTvka. JluHamuKa. bubmioteka LIOK
3aKOHbI COXpaHeHHs! B MeXaHUKe» 18.11.2025 | https://m.edsoo.ru/ff0c4b74
71 OCHOBHBI€ TIOJIO>KEHUsT MOJIEKYIIPHO-KUHETHUeCKOH Bubmoteka LIOK
Teopuu. bpoyHoBckoe nmwkenue. [Inddysus 21.11.2025 | https://m.edsoo.ru/ff0c4dc2
22 XapakTtep ABWKEHUs] ¥ B3aUMO/IeCTBUS YaCTUL] BellleCTBa.
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Mo/ieni CTpOeHUsI Ta30B, KUAKOCTeH U TBEP/BIX Tesl

25.11.2025

Macca monekyJs. Konvuectso Bemjectsa. [locTosiHHas

23 ABorajpo 28.11.2025
24 TerioBoe paBHOBecue. Temriepatypa U eé usmepeHue.
[IIkana remneparyp Llenbcus 02.12.2025
N bubmiorteka LJOK
25 WNpeansueiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT 05.12.2025 | https://m.edsoo.ru/ff0c4fde
AbcosmoTHast TemIepaTypa Kak Mepa cpejiHeil Bumotexa [IOK
26 KUHEeTHUeCKOM SHePrUH JBIDKeHUs MOJIEKY/L. Y paBHeHHe 09.12.2025
. https://m.edsoo.ru/ff0c511e
MenpeneeBa-KaneipoHa
27 3akoH [lampToHa. ['a30Bble 3aKOHBI 12.12.2025
78 JlaboparopHas paboTta «VccieqoBaHue 3aBUCMOCTH
MeXKAy napaMeTpaMU COCTOSIHUS pa3peKeHHOro rasa» 16.12.2025
29 M3ompotiecchl B UjealbHOM ra3e U UX rpauueckoe Bbubmoteka LIOK
Tpe/iCTaB/IeHNe 19.12.2025 | https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 5Heprusi TepMOJMHaMUYeCKOM CUCTeMbI U
30 criocoOr1 eé n3meHeHust. KomuecTBO TeryioTel U paboTa. 23.12.2025 Bubmorexa [OK
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIsl 3Heprusi 0JHOaTOMHOI0 HZleaJbHOro rasa
31 Bugel Tenionepegauu Bub/morexa LOK
i pen 26.12.2025 | hitps://m.edsoo.ru/ff0c5c36
30 Y penbHast TEIUVI0EMKOCTH BelllecTBa. KoMuecTBO TerioTh bubnuoreka LIOK
TIpH Terutorepesiade. AabaTHbIi POIjecc 30.12.2025 | https://m.edsoo.ru/ff0c5¢36
33 [TepBbIit 3aKOH TePMOIMHAMMKH 1 €0 TIpUMeHeHHe K bubmoreka LIOK
M30MpoLieccam 09.01.2026 | https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs TpoljeccoB B npupo/ie. BTopoii 3akoH bubnuoreka LIOK
TePMOJUHAMUKHI 13.01.2026 | https://m.edsoo.ru/ff0c6230
. . bubmoreka LIOK
35 [Tpunuwmn gerictBust U KIT/1 TermoBou MalliHbI 16.01.2026 | https://m.edsoo.ruw/ff0c600a
36 Iukn Kapxo u ero KII/I

20.01.2026
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37 OKosoruyeckyre rpob/eMbl TEIJIOHEPreTHKH 23.01.2026
38 O6o6miaromuil ypok «MosiekyisipHasi pusuka. OCHOBBI bubmoreka LIOK
TepPMO/IMHAMUKI» 27.01.2026 | https://m.edsoo.ru/ff0c6938
39 KontponbHast pabora o Teme «MoJieKyJ/isipHasi pu3mKa. bubnuoreka LIOK
OCHOBBI TepMOJVHAMUKM» 30.01.2026 | https://m.edsoo.ru/ff0c6a50
40 [Tapoobpa3oBaHue U KoHZeHcalus. VicnapeHue 1 KureHre Bubmmorexa [OK
poobp i} usl. p 03.02.2026 | https://m.edsoo.ru/ff0c63b6
a1 A6contoTHasi 1 OTHOCUTeTbHAs BIaXKHOCTh BO3JyXa. bubnuoreka LIOK
HachbIiieHHbIN map 06.02.2026 | https://m.edsoo.ru/ff0c64d8
12 | Aromponm couficrs xpmcrannon. Kot oo 10.02.2026 | budmorexa LIOK
P P - ARHR P ' o https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIe MaTepuaJbl
43 [1naBneHue v KpucTa/MsaLuys. Y ge/ibHas TerioTa bubmoreka IIOK
rinapyieHust. Cybmumariyst 13.02.2026 | https://m.edsoo.ru/ff0c6708
44 YpaBHeHue TeruioBOro 6anaHca Bubmorexa [IOK
p 17.02.2026 | https://m.edsoo.ru/ff0c6820
45 OneKTpu3aLus Tesl. DJIeKTpUUeCKuil 3apsiz. [Isa Buza bubmoreka IIOK
3JIEKTPUUECKUX 3apS/IOB 20.02.2026 | https://m.edsoo.ru/ff0c6bcc
46 [IpoBOHUKM, IU3IEKTPUKU U MTOMYTIPOBOJAHUKU. 3aKOH bubmuoreka LIOK
COXpaHeHMsI 3/IeKTPUUECKOro 3apsijia 24.02.2026 | https://m.edsoo.ru/ffO0c6bcc
47 B3aumogeiicTBue 3apsoB. 3akoH KysoHa. ToueuHblii bubmioreka LJOK
3JIEKTPUUECKHIA 3apsifj 27.02.2026 | https://m.edsoo.ru/ff0c6ce4
48 Ic{a;ep;[ﬁ?g:;ﬁl{fﬁeiﬁs ;zg:gﬂhggﬁgunn 03.03.2026 | BubmioTexa LIOK
YTepTIosH P ‘ T https://m.edsoo.ru/ff0c6df2
HaMNpPsKEHHOCTH
49 Pabora cun sneKTpocTaTiueckoro nosist. [loreHmumarn. Bbubmoteka LIOK
Pa3HOCThL MOTEHIMA/IOB 06.03.2026 | https://m.edsoo.ru/ff0c6f00
50 [TpoBOAHUKY U AU3JIEKTPUKU B 3/IEKTPOCTaTUUECKOM TI0JIe. bubnuoreka LIOK
[ysiekTpryeckast IPOHUI[AEMOCTD 10.03.2026 | https://m.edsoo.ru/ff0c7018
51 OneKTpoéMKoCcTb. KoHeHcaTop bubmoreka LIOK
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13.03.2026

https://m.edsoo.ru/ff0c7126

52

OneKTpoEMKOCTD TJIOCKOT0 KOH/leHcaTopa. DHeprust
3apsDKeHHOT0 KOHZeHcaTopa

17.03.2026

bubmioreka LJOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHast paborta "Vi3MepeHue 371eKTPOEMKOCTH
KOHJleHcaTopa"

20.03.2026

54

[TpuHLMI JeCTBUS U IPUMeHeHKe KOHZeHCaTOPOB,
KOIMMPOBAJILHOI'O arrapara, CTPyHHOro IprUHTepa.
OJIEKTPOCTaTHUeCKast 3alluTa. 3a3eM/IeHue
3/IeKTPONPUO0pOB

24.03.2026

55

ONIeKTPUYECKUN TOK, YCJIOBUS €ro CYLeCTBOBAHUS.
[TocTosiHHBIN TOK. Cuila ToKa. HaripsbkeHue.
CornpoTuBieHre. 3aKk0H OMa /1J1 yyacTKa Leru

27.03.2026

56

[MocnepoBarenbHOe, MapanieTbHOe, CMeIIaHHOe
coeMHEHHe TTPOBOAHHUKOB. JTabopaTopHast paboTa
«/3yueHre cMelIaHHOTO COe/IMHEHUS DE3UCTOPOB»

0.5

07.04.2026

bubmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTb 3/IEKTPUUECKOT0 TOKA. 3aKOH [[KoyJisi-
JleHnia

10.04.2026

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

58

3akoH OMa /17151 TO/THOM (3aMKHYTOM) 9/1eKTPUUeCKOH LIerH.
KopoTkoe 3ambikanue. JlabopaTtopHasi pabota «/3mepeHue
O/JC MCTOYHUKA TOKA U er0 BHYTPEHHero COMPOTUB/IEHNS»

0.5

14.04.2026

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

59

PesepBHblit ypok. KoHTposibHast paboTa no Teme
"DnekTpoauHamuKa'" / Bcepoccuiickas mpoBepoyHast
pabora

17.04.2026

bubmioreka LJOK
https://m.edsoo.ru/ff0c8c56

60

O600611jaroIIHH YPOK «DJIEKTPOAMHAMUKA» /
Bcepoccuiickas mpoBepouHasi pabora

21.04.2026

bubmoreka LIOK
https://m.edsoo.ru/ff0c88be

61

OneKTpOHHAasi NPOBOJVMMOCTb TBEP/bIX MeTasl/IoB.
3aBUCUMOCTb COTIPOTHB/IEHUSI METasJIOB OT TeMIepaTyphbl.
CBepXIIpOBOJMMOCTb

24.04.2026

62

OneKTpUUYecKri TOK B BaKkyyMe. CBOMCTBA 3/1EKTPOHHBIX
TTyYKOB

28.04.2026

63

[TonynpoBOAHUKH, MX COOCTBEHHAs! U PUMeCHast

bubsmoreka [IOK
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MPOBOAMMOCTb. CBOMCTBa p—N-Mepexo/a. 05.05.2026 https://m.edsoo.ru/ff0c84ae
[TosTyTIpOBOTHUKOBBIE IPHUOODEI
O/IeKTPUYECKUW TOK B paCTBOPaxX M pacriaBax
bubmoreka LIOK
08.05.2026
64 37IEKTPO/IMTOB. DJIEKTPOJIUTUYECKAs AUCCOLALIUS. 1 https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
65 OneKTpUuyecKri TOK B razax. CamoCTOSTe/IbHbIA U 1 bubmoteka LIOK
HecaMOoCTOsITe/IbHbIN pa3psiji. MosHus. [1na3ma 12.05.2026 | https://m.edsoo.ru/ff0c84ae
OnekTpuueckue MpUOOPHI U YCTPOMCTBA U UX
bubmioreka LJOK
15.05.2026
66 NpakTUueckoe rpuMeHeHue. [IpaBuia TeXHUKU 1 https://m.edsoo.ru/ff0c86fc
6e30macHOCTU
67 ggﬁﬁiﬁﬁfﬁ fnaeiﬁggcﬁ;e;;in?rgﬁ b pasIHbIX 1 19.05.2026 | brbmaoTexa LOK
P ’ P T https://m.edsoo.ru/ff0c8a8a
cpefax»
. N bubmoreka LIOK
68 Pe3epBHbIil ypok. O606mIaroiumii ypok no Temam 10 kmacca 1 22.05.2026 | https://m.edsoo.ru/ffOc86C
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

IMPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHNA OCHOBHOI
OBPA30BATEJ/IbHOM ITPOI'PAMMBI

10 K/ITACC

Kopg
NpoBepseMoro
pe3yJbTarTa

IIpoBepsiemble NpeMeTHBIE Pe3y/ILTAaThl 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOM
NMporpaMMbI Cpe/Hero oo1ero 00pa3oBaHusA

10.1

[leMOHCTPUPOBATH Ha TIpUMepax PoJib U MecTO PU3UKHU B (HOPMUPOBAHUK COBPEMEHHOM
HayyHOW KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHWUKH W TEXHOJIOTHH, B
TIPaKTUYeCKO JlesiTe/IbHOCTH JIFofien

10.2

YuuThIBaTh TpaHUL]bl NIPUMEHEHUs] U3yueHHbIX (M3UUeCcKUX Mojeseil: MaTepuabHast
TOUKa, WHepI[ha/ibHas CUCTeMa OTCUéTa, abCOMIOTHO TBEpJOE Teso, WieanbHbIN Ta3;
MO/Ie/I1 CTPOEHHSI T'a30B, KUAKOCTeN 1 TBEP/BIX TeJl, TOUEUHBIM 3/1IeKTPUUeCKUN 3apsif, —
TIpU pellieHny (Hr3NUecKux 3azau

10.3

Pacrnio3HaBaTh (pu3uueckuie siBJIeHUS (TIPOLIECCHI) U OOBSICHATbH UX Ha OCHOBE 3aKOHOB
MeXaHUKH,  MOJEeKYy/ISIpHO-KMHEeTUYeCKONM  Teopud  CTPOEHMs  BeljecTBa U
371eKTPOAUHAMUKH: PABHOMEPHOE W PaBHOYCKOPEHHOE TMpPsSIMOJIMHENHOe ABWKEHUe,
cB0obOO/IHOE TajieHue TeJl, ABW)KeHHE 10 OKPY>KHOCTU, UHepLUs, B3auMO/[efiCTBUe TeT;
muddy3usi, GpOyHOBCKOE ABW>KEHUE, CTPOEHHE KUAKOCTeH U TBEPBIX TeJl, U3MeHeHue
o0BéMa Tenm TIpU HarpeBaHuWW (OXJIaKIEHWU), TeIVIOBOe paBHOBeCcHe, HCIapeHue,
KOHJIeHCallysl, TJIaB/ieHHWe, KpUCTa//IM3alusi, KUIleHWe, BJIA)KHOCTb BO3[yXa,
TOBBILLIEHME [aBJEeHUs ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEeXAY
rapamMeTpamMM COCTOSIHMS ra3a B M30MpOLieccax; 37eKTpu3alys Tesl, B3auMOJenCTBHe
3apsi/i0B

10.4

OmnuceIBaTL MeXaHUUeCKoe ABYDKEeHHE, NCII0J/Ib3Yys (I)I/I3I/I‘-IECKI/IE BE€/IMUMHBI: KOOpAWHATA,
ImyTh, TII€epeMelleHrue, CKOpPOCThb, YCKOpeHHe, MacCCa Tejd, CW/Id, HWMITYJIBC TeJad,
KHHeTrn4YeCKas SHeprus, MnoTeHLa/JIbHasa SHeprus, MeXaHn4yeckasd pa60Ta,
MeXdHUUEeCKdsd MOIIHOCTB; IIPpU OITIMCAHWU TIDABUJIBHO TPAKTOBATH Q)H3HHGCKHﬁ CMBICJI
HCIOJIb3yEMBIX Be€/IMYMH, HX 0003HaueHUs U eJWHULIbI, HaXOAWUTb q)OpMyJH:I,
CBA3bIBAOIIME NAHHYHO Cl)I/IBI/IlIECKy'I-O BE/IMUMHY C IDYT'YMH B&JIMUMHAMHA

10.5

OnuchiBaTh M3y4Y€HHbIE TeIJIOBble CBOMCTBA TeJ U TeIJIOBbIe SIBJIEHUSs, UCIO/b3Ys
(u3nueckue BeJMUWHBI: [JaBjeHWe rasa, Temreparypa, CpejHss KUHeTUueckas
SHEprusi Xa0TUYeCKOro JBW)KEHUs] MOJIeKYJl, Cpe/IHeKBaipaTUUHasi CKOPOCTb MOJIEKY /I,
KOJTMUeCTBO TeIJIOThl, BHYTPeHHSs1 dHeprusi, paboTa rasza, KO3QHUIMEHT 10J/iIe3HOTO
JefCTBYS TErIOBOTO ABUTaTesIsi; TIPU OMUCAHUM TPABUIbHO TPAaKTOBAaThb (pU3UUeCKUI
CMBIC/T WCI0/Ib3yeMbIX BeJIMUMH, WX 0003HaUeHHs U eJUHMIIbI, HaX0JuTh (HOPMYIIbI,
CBsI3bIBAIOIMe NAHHYI0 PU3NUECKYIO BEJIMUMHY C IPYTUMU BeJTMUMHAM

10.6

OnuchiBaTh U3yUeHHbIe /IeKTpUUeCcKre CBONCTBA BeIlleCTBA U 3/IeKTpUUeCKre SiBJIeHUs
(Tpotiecchl), UCTIONb3ys HU3NUECKre BeJIMUUHBI: 37IeKTPUUECKUN 3apsi], 3/1eKTpruyecKoe
roJie, HarpsDKEHHOCTh TI0/IsI, TIOTEHL[Mad, Pa3HOCTb TOTEHI[Ma/JIOB; TPH OINHMCAaHUU
MPaBUILHO TPAKTOBaTh (PM3MUECKUN CMBIC/ MCII0/Ib3YeMbIX BeTMUMH, X 0003HaUeHUs
Y eUHUILIbI; yKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIIMe JaHHYIO (H3UUECKYH0 BeTUUHHY C
JPYTUMH BeJTMUMHAMU

10.7

aHa/IM3UpOBaTh (M3MYecKre TMPOLeCcChl U SBJIeHUS, UCI0/b3ys (pr3hUYecKre 3aKOHbI U
TPUHLMIIBL: 3aKOH BceMmupHoro TtsaroteHus, I, II w III 3akonbl HbloTOHA, 3aKOH
COXpaHeHHWsT MeXaHUUeCcKOW SHepruM, 3aKOH COXpaHeHWs MMITy/bCa, IPUHLMI
CyNepriosuljuM CWI, T[IPUHLMII pPaBHOINpPaBUs WHepLMaJbHbIX CUCTEeM OTCUéTa;
MOJIEKY/IIPHO-KUHETUUeCKYH0 TEOPUI0 CTPOeHMs BellleCTBa, ra30Bble 3aKOHBI, CBSI3b
cpefiHel KMHETUYEeCKOW SHEepPruu TeIUIOBOTO /IBID)KEHHSI MOJIEKYJ C abCOJTFOTHOM




TeMIlepaTypoi, MepBbli 3aKOH TepPMOJMHAMMKH; 3aKOH COXpaHeHUs 3/1IeKTPUUecKoro
3apsfa, 3akoH KysioHa; Mpy 3TOM pas/MuaTh C/I0BEeCHYIO (YOPMY/IHMPOBKY 3aKOHa, €ro
MaTeMaTHyuecKoe BbIpaKeHHe U YCJI0BUs (TpaHuLibl, 0671aCTH) MPUMEHUMOCTH

10.8

OOBSICHATL OCHOBHbIE TIPUHLIUTIBI JIeWCTBUSI MalllMH, TMPUOOPOB M TeXHUUECKUX
YCTPOKWCTB; pa3nvuaTh YCJIOBUS UX 0€30MacHOr0 HWCMOIb30BaHUSI B TIOBCEHEBHOU
YKU3HU

10.9

BBINOHATL 3KCIIEPUMEHTBI TI0 UCC/IeJOBaHHUI0 (DHU3MUECKUX SIBJIEHWM U TIPOLIECCOB C
WCTO/Ib30BaHUEM TIPSIMBIX M KOCBEHHBIX W3MEpeHWi; TpU 3ToM (HOpMYJ/TUPOBATh
npobsieMy (3aZiauy) W THIOTe3y yueOHOro 3KCrieprMeHTa, COOHMpaTh YCTAHOBKY U3
TIpe//IOXKEHHOT0 000PY/J0BaHUsI, TPOBO/IUTH OTBIT ¥ (HOPMYJTUPOBATh BHIBO/IbI

10.10

Ocyl1ecTBiATh TIPsSIMble M KOCBEHHble M3MepeHus] (PU3MUecKuX BeIUYMH; TMPU 3TOM
BbIOMpATh OMNTUMAalbHBIA CrOCOO H3MepeHHsi U MCII0b30BaTh W3BECTHbIE METO/bI
OLIeHKM [TOTPelIHOCTeN U3MepeHnH

10.11

WccnenoBaTh 3aBUCUMOCTA MeXAY (DU3MUECKUMU BeJIMUYMHAMU C UCIIO/b30BaHUEM
MIPSIMBIX M3MepeHUi; MPU 3TOM KOHCTPYHMPOBAThb YCTaHOBKY, (PUKCUPOBATh pe3y/bTaThl
TOJTyUeHHOM 3aBUCUMOCTH (U3UUECKUX BEJIMUMH B BUZe Tabmuvi| U rpaduKoB, AenaThb
BBIBO/IbI 110 pe3y/ibTaTaM UCC/IeJOBaHUsI

10.12

CobmoiaTh TipaBUIa 6e30rMacHOTO TPyZa IPH TPOBeJeHUU WCCIe[0BaHUM B PaMKax
yueOHOTO 3KCrieprMeHTa, yueOHO-UCCIIeI0BaTeIbCKOW U TIPOEKTHOU [1eSITeTbHOCTH C
WCTI0/Th30BaHHEM U3MEPUTEe/IbHBIX YCTPOMCTB 1 1abopaTopHOro 000py/[0BaHKSsI

10.13

Pemath pacuéTHble 3ajjaud C SIBHO 3aJaHHOW (U3UUYECKOW MOJesblo, UCMOMb3Ysi
(u3nueckre 3aKOHbI W TIPDUHLIMITBI; Ha OCHOBE aHa/lv3a YC/IOBUs 3a/laud BbIOUpATh
(bu3nyecKyro Mojienb, BbIENSTh (U3NUeCKre BeTMuuHbl U (HOpMyJibl, He0OXOAUMBbIe
IJ1s1 eé pellieHusl, TIPOBOAUTL PaCUEThl U OL[eHHUBATh PeaJbHOCTh MOyYeHHOTO 3HaUeHUsI
(bu3HUecKom BeTMUNHbI

10.14

Pemmath KauecTBeHHbIe 3a/lauM: BbICTPaUBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccyXieHhid C OropoiMl Ha W3y4eHHble 3aKOHBI, 3aKOHOMEPHOCTH U (QU3nUecKue
sIBJIEHUST

10.15

Wcrionp30BaTh TIPM  pellleHMM Yy4yeOHbIX 3aJau CoBpeMeHHble HH(OpPMAaLMOHHbIE
TEeXHOJIOTUM [/Is1 TIOMCKa, CTPYKTYPUPOBaHHWS, WHTepIpeTalid M Mpe/CcTaB/eHus
yueOHOM ¥ HAy4YHO-TIOMy/sipHOW WHGOpMaIvu, TIOJiyUeHHOH W3  pas/IMuHbIX
VICTOYHUKOB; KDUTUUECKU aHa/IM3UPOBaTh M0JyvyaeMyro UHQOpMaL1io

10.16

[TpuBOAUTEL TIPUMEPHI BK/Ia/la POCCUHMCKUX U 3apy0eXXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKW, OOBsICHEHWe TIPOLIeCCOB OKPYJKAlOIIero MHpPa, B pa3BUTHE TEXHUKU W
TeXHOJIOTUH

10.17

Wcronb30BaTh TeOpeTUYECKHWEe 3HAHUS TI0 (U3MKe B TIOBCEJHEBHOW J>KU3HU /IS
obecrieueHust 6e30MacCHOCTH TpPH OOpallleHud C npubopaMu W TeXHUUYeCKUMU
YCTPOMCTBaMHU, AJISI COXPAHEHWs 370pOBbs U COOMIO/IeHNsT HOPM 3KOJIOTHUECKOTO
TIOBE/IeHHsI B OKPY>KarolleH cpejie

10.18

PaboTtaTe B rpyIme C BHITIOJTHEHWEM pa3/UUHbIX COIMA/IbHBIX POJIeH, TJIaHUPOBATh
paboTy TpyImmbl, palMoOHaJbHO pacrpejensaTb 00s3aHHOCTM W TJIaHMPOBATh
JesiTeNTbHOCTh B HECTAHJaPTHBIX CUTYalLUsiX, aleKBaTHO OLIeHUBATh BK/aJ KaXKJ0ro 13
YUaCTHUKOB T'PYIINBI B pellieHre pacCMaTpuBaeMoi npobJiembl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kopg, Kopg
pasje | mpoBepsaeMoro IIpoBepsiemMble 3/1eMeHTHI COAepP)KaHUSs
a 3/IeMeHTa
OU3NKA 1 METOJJbI HAYUHOI'O [TO3HAHUA
®dusuka — Hayka O mnpupoze. HayuHble MeTo[bl MO3HaHHS OKPY’KaroLero
1.1 Mupa. Posib 5KCrieppMeHTa W TeOpUM B IIpoLiecce TI03HaHWS TMPUPO/BI.
1 JKcrepuMeHT B (U3KKe
MogenupoBaHue (r3MYeCKUX SIBI€HUM U TpoLjeccoB. HayuHble ruroresbl.
12 dusnyeckre 3aKOHbl W TeOpUW. ['paHULIbI TPUMEHUMOCTU (U3UUECKUX
' 3aKoHOB. [IpuHimn cootBetcTBUs. Posib 1 MecTo QU3MKU B (hOPMHPOBaHUU
COBpPeMeHHOW HayyHOM KapTUHBI MUpPAa, B TPAKTUUYECKOH iesiTeTbHOCTH JTH0Jiel
2 MEXAHUKA
KMHEMATUKA
211 Mexanuueckoe JBrwKeHHe. OTHOCHUTEBHOCTb MEXaHWYeCKOI'O [IBH)KEeHUS.
o Cucrema orcuéta. Tpaekropus
[TepemeltjeHne, CKOpPOCTb (CpefHsII CKOPOCTb, MI'HOBEHHasi CKOPOCTb) U
2.1.2 yCKOpeHre MaTepuanbHON TOUKH, UX TIPOEKLMKA Ha OCHA CHUCTeMbl KOOpDZAMHAT.
CrnoykeHue nepeMellleHUH U CJI0KeHHe CKOPOCTe!
PaBHOMepHOe U paBHOYCKOpEHHOe IMpsIMOJIMHEeNHOe [BWXKeHUe. ['paduku
2.1.3 3aBUCUMOCTH KOOPJUWHAT, CKOPOCTH, YCKOPEHHUs, IIyTU U IIepeMeleHus
MaTepuaabHOW TOUKH OT BpeMEeHU
21 2.1.4 CB060/1HOE TIajieHre. Y CKopeHWe CBOOOTHOTO Ma/[eHHsI
KpuBonvHeliHoe ABWwKeHre. PaBHOMepHOe [BI)KeHHe MaTepuaibHOW TOYKH
2.1.5 110 OKPY>KHOCTH. YTJ/I0Basi CKOPOCTb, JIMHeHHasi CKOpOCThb. Ileprop v vacrora.
LleHTpOCTpeMHUTEIbHOE YCKOPEHHE
216 TexHWuyecKue yCTpOMCTBA: CHUOMETP, [JBW)KEHWe CHapsJoB, LenHble U
o peMeHHbIe repejjauun
[TpakTrueckure paboTel. V3mMepeHHe MrHOBEHHOUM CKOpOCTU. VccienoBaHue
COOTHOLIEHUS] MeXJy MYTsSMH, NMPOHJEeHHbIMU TeJ0M 3a MOC/e/l0BaTe/bHbIe
2.1.7 paBHbIe IIPOMEXYTKM BpeMeHU IIpH PaBHOYCKOPEHHOM [BIDKEHUU C
Haya/IbHOW CKOPOCTBIO, paBHOU HY/MI0. V3yueHure ABW)KeHUs 11apyKa B BA3KOMN
JKUAKOCTH. VI3yueHue ABW)KeHUs Tesa, OPOIIIeHHOT0 TOPU30HTA/IbHO
OVNHAMUKA
291 [Mpunuyun  otHocutenbHOcTM  [anunesi.  IlepBeii  3akoH  HbrOTOHa.
o WHepLmanbHble cCUCTeMBbI OTCUETA
2.2.2 Macca tena. Cusa. [IpyHLMI Cyneprno3uLiuu CU
293 BTtopoii 3akoH HbloTOHa /1711 MaTepya/bHOM TOUKU B MHEpLUAIbHOM CUCTeMe
2.2 o orcuéra (MCO). Tpetuii 3akoH HbIOTOHA /17151 MaTepyaIbHbIX TOUEK
294 3akoH BcemupHoro Ttarotenus. Cuna Tsokectd. [lepBas Kocmuueckas
o cKopocTb. Bec Tena
2.2.5 Cwuia yripyroctu. 3akoH I'yka
296 Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbXKEHUS U CWjla TPeHus
o nokosi. KosdduuyenT tpenusi. Cuia cONpoTHB/EHUs] TIPU JBW)KEHUM TeJla B




JKUAKOCTH WK I'a3e

2.2.7 ITocTynaTe/ibHOE U BpaljaTeabHOe ABM>KeHHe abCOMI0THO TBEPIOTO Tejia

228 MomeHT Ccu/ibl OTHOCUTEBHO OCHA BpaljeHus. [lneuo cunbl. YcioBus
paBHOBecus TBépaoro Tesna B ICO

299 TexHuueckue yCTpOMCTBA: TMOAIIWIHUKH, [JBWKEHUWE  MCKYCCTBEHHbBIX
CITyTHUKOB
[TpakTnueckrie paboThl. M3yueHWe [ABWKeHUs OpycKa I10 HAaKJIOHHOM
TJIOCKOCTU TO/I IeMCTBHEM HeCKO/bKUX cuil. MicciemoBaHre 3aBUCMMOCTH CUJT

2.2.10 YIIPYrOCTH, BO3HUKAIOIMX B JedopMupyeMol TMpyXUHe W pPe3WHOBOM
obpaslie, OT BeJIMUMHBI UX Jedopmanuu. ViccienoBaHue yCaoBUN paBHOBECHUS
TBEP/IOTO TeJla, UMEIOILero 0Cb BpallleHUsl

3AKOHBI COXPAHEHINSA B MEXAHUWKE

231 Vmnynbc MaTepranbHOM TOUYKH, CUCTEMbl MaTepua/bHBIX ToueK. Mmmysbc
CUJIbl ¥ UI3MEeHeHWe UMIYJIbCa Tesla

2.3.2 3akoH coxpaHeHus umrysbca B MICO. PeakTHBHOe /IBUKeHHe

2.3.3 PaboTa cusibl

2.3.4 MOILLHOCTb CHJIBI

235 KuneTnueckasi sHeprusi MarepuajbHOW TOUKU. TeopemMa O KUHETUUeCKOU
SHepruu
[ToreH1ManbHas SHeprusl. [ToreH1manbHas SHeprus yrIpyro

23 2.3.6 nehopMHUPOBaHHOM TIpYKWHBL. [loTeHIMa/bHAsi SHEprusi Tejaa BOMU3M

TI0BePXHOCTH 3eMJ/iv
[ToTeHLMabHBIE % HeroTeHI[Ma/IbHbIe CUJIBI. CBs13b paboTEI

2.3.7 HeroTeHI[Ma/lbHbIX CU/J C U3MeHeHWeM MeXaHUUeCKOW SHepruM CUCTeMbI Tell.
3aKOH COXpaHeHMs1 MeXaHUUeCKOU SHeprumn

2.3.8 Yrpyrue v Heyripyrue CTOJIKHOBEHUsI

239 TexHuUecKre yCTPOUMCTBA: ABWKEHUE pPaKeT, BOJOMET, Komep, MPY>KUHHBIN
MMUCTOJIET
[TpakTnueckrie paboThl. V3yueHHe CBSI3M CKOPOCTEM Tel TP HEYIpPyrom

2.3.10 yaape. VccnenoBanue CBsi3U pabOTBI CU/IbI C WM3MEHEHMEM MeXaHWYeCKOH
JSHEpPruu Tesa

3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVUHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUU
OCHOBHbIE TI0JIOKEHHsI MOJIeKY/ISIpHO-KUHeTHYeCcKol Teopuu. BpoyHOBCkoe

3.1.1 nBkeHue. uddysus. Xapakrep [BWKEHUS W B3aUMOJENCTBUS YaCTHI]
BellleCTBa

312 Mopgenu CcTpoeHHs ras3os, mn,qKocuTeﬁ U TBEPABIX Tel U 00BSICHEHWE CBOMCTB
Bell[eCTBAa Ha OCHOBE 3TUX MOJesiel

3.1 3.1.3 Macca monekyn. KonmuectBo BeiectBa. [loctossHHasi ABorazipo

314 TennoBoe paBHOBecue. TemrmepaTypa U eé usMmepenue. lllkana TemmepaTyp
Lenbcus

315 Mopenb nyeansHOro raza. OCHOBHOe ypaBHeHHe MOJIeKY/ISIPHO-KUHETUYeCKON
TeOpUM UJleaJTbHOTO Ta3a

316 AbcomtoTHasi Temrepatypa Kak Mepa Cpe/iHell KWHeTU4YeCKOW 3Hepruu

TeIJIOBOIo /IBMKeHus yactuly rasa. Illkana temneparyp KenbsBuHa




3.1.7

YpaBHenue KrnanelipoHa — MeHjieneeBa. 3akoH [lanbToHa

I'a30Bble  3aKOHBI. MBOHDOL{GCCBI B HAea/IbHOM Tad3e C II0CTOAHHBIM

3.18 KOJINUeCTBOM BeIIleCTBa: M30TepPMa, U30X0pa, M300apa
3.1.9 TexHHUYecKre yCTPOMCTBa: TepMOMeTp, HapoMeTp
[TpakTueckre paboThl. M3MepeHWe Macchl BO3/lyXa B K/IaCCHOW KOMHare.
3.1.10 UccnegoBanve 3aBUCMMOCTH MeXY TapamMeTpaMy COCTOSIHUSL Pa3peXKeHHOr0
rasa
OCHOBBI TEPMOJIMHAMUKNM
391 TepmogrHaMuueckasi cucteMa. BHyTpeHHsisl 3Heprusi TepMOJAWHAMUUeCKOU
o CHCTeMbI M CTIOCOObI eé M3MeHeHus!
390 KosmyectBo TeroTel W pabora. BHyTpeHHsii 3Heprusi OJHOATOMHOTO
YJleaJIbHOr O rasa
Buzabl  TermnonepefauM:  TeMJIONPOBOAHOCTb, KOHBEKLWs,  U3/yuyeHHe.
3.2.3 TennoéMKOCTh Tesa. Y/e/ibHasi TeIIOEMKOCTE BelllecTBa. PacuéT kosmuecTBa
TeIJIOThI TIPU Teryionepesaue
3 394 [TepBbIii  3aKOH  TepMOAWHaMUKU. [IpuMeHeHMe  TIepBOTO  3aKOHa
TePMOJIMHAMUKH K n3onporieccam. I'paduueckast mHTepripeTalys paboTkl ra3a
TennoBele  MamwHbl.  [IpUHUWNBI  JeMCTBHUA — TEIUIOBBIX  MAlIMH.
3.2.5 [Tpeobpa3oBaHust YHEPrUM B TEIVIOBBIX MallliHaX. KoaduiueHT 1osie3HOro
peictBus (ganee — KIT/1) TerioBoit MamrHel. Lvikn Kapso u ero KIT/J
376 Bropoii 3akoH TepmoaMHaMUKHA. HeoOpaTUMOCTh TIPOIIECCOB B TPHUPO/E.
TernioBble ABUTATEN. DKOJIOTHUECKHe MP06/ieMbl TeTI09HEePTreTUKH
397 TexHUUuecKHWe YCTPOWCTBA: [JBUTATe/h BHYTPEHHEro CropaHusi, ObITOBOM
XOJIOAWIBHUK, KOHULIMOHED
3.2.8 I[TpakTrueckue paboTel. Mi3mMepeHue ye/IbHOM TeT/I0EMKOCTH
AT'PEI'ATHBIE COCTOAHWA BEHHIECBA. ®A30BBIE ITEPEXO/IbI
33.1 [Tapoobpa3oBaHue u KoHzeHcalysi. VicmapeHue W KurieHWe. Y iefbHasi TerioTa
) riapoobpa3oBaHusl. 3aBUCMMOCTb TeMITepaTypbl KATIEHHsI OT JJaBJ/IeHUsI
3.3.2 A6cComoTHasI 1 OTHOCHUTe bHAsl BJIa)KHOCTh BO3/iyxa. HachlleHHbIN nlap
333 TBépaoe Teno. Kpucrannmueckve u amopdHble Tesa. AHW30TPOMNUSI CBOMCTB
33 KpucCTa/ioB. XKnikue KpucTaaibl. CoOBpeMeHHbIe MaTepraJlbl
' 3.3.4 [TnaBneHye W KpUCTA/UTM3ALUS. Y ie/ibHasl TeTioTa TiasaeHus. CybmmMariust
3.3.5 YpaBHeHue TerioBOro 6anaHca
TexHuyeckrue yCTPOWCTBA: TUTPOMETP U  TICUXPOMETP, KaJopUMeTp,
3.3.6 TeXHOJIOTUU TIOJyYeHUs] COBPEMEHHbIX MaTepuajoB, B TOM YHUC/e
HaHOMaTepHuaJioB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuueckue paboTel. MI3MepeHMe B/IaXKHOCTH BO3/lyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
4.1.1 OneKTpu3alysi Tesl. eKTpuuecKri 3apsijl. JIBa BUja 31IeKTPUUeCKUX 3apsi/ioB
41 4.1.2 ITpOBOJHYKY, AMINEKTPUKY U TTOTYNIPOBOIHUKU
’ 4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsijia
414 B3aumozieiicTBure 3apsioB. 3akoH KyoHa
4.1.5 JjieKTpuyeckoe mosie. HanpsokEHHOCTb 3/IeKTpUYecKoro mnoJjs. [lpuHuun




CyInepIrio3svuiuu. JInHuu HaHPH)KéHHOCTI/I 3JIEKTPHUYECKOI'O IMOJIA

4.1.6 PaboTa cus 3s1eKTpocTatiyeckoro noist. IloteHiyan. Pa3HOCTh MOTeHLIMAaNIoB

417 [IpoBOAHMKM W [JU3JIEKTPUKM B TIIOCTOSIHHOM  3JIeKTPUYECKOM  TIOJIe.
[vaiekTpruyeckasi IpOHULIAeMOCTh

418 OJIeKTPOEMKOCTb. KoHzeHcaTop. DeKTPOEMKOCTh IJIOCKOTO KOHZeHcaTopa.

o DHeprus 3apsyKeHHOr0 KOHJIeHCcaTopa

4.1.9 TexHUUeCcKre yCTPONCTBA: 3/IeKTPOCKOII, 371eKTPOMETp, 3/7eKTpoCcTaThuuecKas
3aIMTa, 3a3eMJieHWe 3/IeKTPONpUOOpOB, KOH/EHCATOp, KCEPOKC, CTPYHHBIM
TIDUHTED

4.1.10 ITpakTrueckue paboTel. MI3MepeHHe 371eKTPOEMKOCTH KOHZIEHCATOpa

4.2

TIOCTOSAHHEBIV SJTEKTPUMUECKUN TOK. TOKU B PA3JIMUHBIX CPEJAX

YcnoBus CylieCTBOBaHHUSA TIOCTOAHHOI'O 3JJIEKTPUYECKOI'0 TOKd. NcTtouHuku

4.2.1 o
ToKa. Cua Toka. [ToCTOSHHBIN TOK

4.2.2 Hanpspokenuve. 3akoH Oma Jij1s1 yuacTKa Lenu

4.2.3 OneKTpUYecKoe CONMPOTUBIEHKE. Y 1eJIbHOe COMPOTHBIIEHUE BelllecTBa

4.2.4 [TocieoBaTenbHOe, NapasielbHOE, CMElllaHHOe COe/IMHeHVe POBO/IHUKOB

4.2.5 PaboTa snekTpuueckoro Toka. 3akoH /xoyssi — JleHia

4.2.6 MOUIHOCTB 3/1IEKTPUUECKOT0 TOKa
3MeKTpo/BWXKylllass cuna (fanee — 3/IC) ¥ BHYTpeHHee CONPOTUBJ/IEHHE

4.2.7 VCTOYHMKA TOKa. 3akoH OMa [i/1s1 OJIHOM (3aMKHYTOM) 3/IEKTPUYECKOM LIeTTu.
KopoTtkoe 3amMbIkaHue

428 OJIeKTPOHHAs MPOBOJUMOCTb TBEp/bIX MeTaJslIOoB. 3aBUCUMOCTb
COTIPOTHMBJ/IEHUS] MeTa/UI0B OT TeMnepatypbl. CBepXIIPOBOAUMOCTb

4.2.9 ONeKTpUYeCcKri TOK B BakyyMe. CBOMCTBA 3/1eKTPOHHBIX TYYKOB

42.10 [TonynpoBOAHUKH. Cob6cTBeHHast " NpUMecCHast MPOBOJUMOCTh

o 110/TyIpOBOTHUKOB. CBOMCTBA p-n niepexo/ia. [1oyrpoBoJHUKOBBIE TTPUOOPHI

4211 ONeKTpUUYeCKWH TOK B 3/1eKTPOJIMTaxX. JOJeKTPOJMTHYecKas [JUCCOLaLusl.
DJIEKTPOJIN3

4212 OneKTpuuyeckKud TOK B Tras3ax. CaMOCTOSTe/NbHbIM W HeCaMOCTOSITebHbBIN
pa3psij. PasyiruHble THIBI CaMOCTOSTeNTLHOTO pa3psga. Monnus. [1nasma
TexHHWUecKue yCTPOWCTBA: aMriepMeTp, BOJIbTMeTpP, PeocTaTt, NCTOUHUKHU TOKa,

4213 3/IeKTpOHarpeBare/ibHble  TIPUOOPHI, 5/eKTPOOCBETHTE/IbHbIe TIprUOOPHI,
TepMOMETD  COMNPOTHBJ/IEHWs,  BaKyyMHbIM  [HWOJ,  TEPMHUCTOPbl M
(hoTOpe3UCTOPSI, MOJYIIPOBOJAHUKOBBIN /IM0/]], Ta/IbBaHUKA
[MpakTryeckue paboTkl. M3yueHre CMellIaHHOTO COe/IMHEHUsI Pe3UCTOPOB.

4.2.14 N3mepenne OJIC MCTOYHMKA TOKa U €ro BHYTPEHHEro COIPOTUBJICHUS.

HabsroieHure 31eKTposin3a
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