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INIOACHUTEJ/IBHASA 3AIINCKA

[TporpamMa 110 ¢u3MKe 6a30BOr0 ypOBHSI Ha ypOBHE CpejHero o0Iiero
obpa3oBaHus pa3paboTaHa Ha OCHOBE IT0JIOXKEeHHH U TPeOOBaHHUH K pe3y/ibTaTam
OCBOEHUSI OCHOBHOM O6paBOBaTEJ'[bHOI/I Tporpammel, rpejcrabieHHbIX B PI'OC
COO, a takxke c yuétoMm (egepaspbHOM paboueil TTpOrpaMMbl BOCIIUTAHUS U
KOHI[eTIIIUM TIperoZiaBaHus yueOHoro mpeameTa «®Du3mka» B 0Opa3oBaTeTbHBIX
opranusauusx  Poccuiickoi — @epepany, — peaqu3ylOL[MX  OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve TMporpaMMbl 10 (u3vKe HarpaB/ieHO Ha (opMHUpOBaHUe
eCTeCTBeHHO-HayYHOW KapTuHbl Mupa oOyuatoiuxcs 10-11 kmaccoB mipu
oOyueHun wux (¢uU3MKe Ha 0a30BOM ypOBHe Ha OCHOBE CHCTEMHO-
JlesiTeTbHOCTHOrO — moaxoza. [lporpaMmmMa 10  (u3MKe  COOTBETCTBYET
tpeboBanusM PI'OC COO K TIaHUPYeMbIM JUYHOCTHBIM, TPEJMETHBIM U
MeTarpeMeTHbIM pe3y/IbTaTaM 00yueHMs], a TakKe yUHUThIBaeT He0OX0JUMOCTD
peanu3aliii MeXIpPeJMeTHbIX CBsi3eil (PU3MKU C ecTeCTBeHHO-HayYHbIMU
yueOHBIMU TIpeIMeTaMH. B Hell orpefieNIsSFOTCS OCHOBHBIE 1€/ U3yueHUs
¢u3MKKN Ha ypoBHE cpefiHero obiriero obpa3oBaHus, TIJIAHUPYeMbIe Pe3y/IbTaThl
OCBOeHUsI Kypca (DU3MKU: JIMUHOCTHBIe, MeTarpeJMeTHbIe, TIpeJiMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma mo (pu3vKe BK/IHOUAET:

® [UIAaHUpyeMble pe3yabTaTbl OCBOEHUs Kypca GHU3MKM Ha 0a30BOM

yPOBHE, B TOM UKCJIe IpeIMeTHbIe Pe3yJIbTaThl 110 rojlaM 00yueHus;

® copepxaHue yueOHOro rnpeamera «dusmka» 110 rogam 00ydeHusl.

®u3rKa Kak Hayka o Haubosiee OOL[MX 3aKOHAX MPUPO/bI, BHICTYTAs B
KauecTe yueOHOro TpeJAMeTa B IUKOJIe, BHOCHT CYLIECTBEHHbIA BK/Iaj B
cucTeMy 3HaHUW 00 oOkpyxkaromieM wupe. IIIKombHBIM Kypc GU3NKH —
CHCTeMOOOpasyroIMi ~ /i/isl  eCTEeCTBEHHO-HAYYHBIX  YUYeOHbIX —MPeJMeTOB,
TIOCKO/IbKY  (pM3MYECKHe 3aKOHBI JIe)KAT B OCHOBE TIPOLIECCOB M SIBJIEHHH,
M3ydyaeMbIX XuUMHeH, OGuosiorueld, du3nueckoi reorpadueii ¥ acTpOHOMHEH.
Vcrionb3oBaHre U aKTUBHOe TIpUMeHeHue (PU3NUeCKUX 3HAHWMW oripejiesisieT
XapakTep Y pa3BUTHE pa3HO0Opa3HbIX TeXHO/IOTUNA B cdepe >SHEPreTHKH,
TPAHCIIOPTa, OCBOEHUsI KOCMOCA, T0/Iy4eHUs] HOBbIX MaTepUasioB C 3aJlaHHbIMU
CBOMCTBAaMHU U Jpyrux. WM3yueHue (PU3MKUM BHOCUT OCHOBHOW BK/AJ B
cdopMUpOBaHHEe eCTeCTBeHHO-HAyUYHOW KapTUHbI MHpa O0O0ydJarommxcsi, B
copMUpOBaHHe yMeHWM TpPUMEHSTh HayuyHbId MeTOJ TI03HAHUS TIpH
BBLITIOJTHEHUH MU yUeOHBIX UCC/IeJ0BaHUH.

B ocHoOBy Kypca (pu3uKy [y YpOBHS cpejHero obOiiero obpa3oBaHUs
MOJIOXKEeH Psifi U/leid, KOTOpble MOKHO pacCMaTpHBaTh KakK MPUHLIUIMBI €ro
MOCTPOEHMUSI.

Hoes yenocmHocmu. B COOTBETCTBUM C HeW KypC SIBJISIETCSI JIOTUUECKU
3aBepIlEHHBIM, OH COZIEP)KUT MaTepyana M3 BCeX pasjie/ioB (PU3MKM, BK/IHOUAeT
KaK BOTPOCHI K/TaCCUUeCKOU, TaK U COBPEMEHHOM (hM3UKHU.

Hoes eeHepanuzayuu. B cOOTBeTCTBUM C Hell MaTepuan Kypca (U3UKU
00beIUHEH BOKPYT GU3NUECKWX Teopuil. BeaymuM B Kypce SIBISeTCA
dbopMUpoBaHue Tpe/iCTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJe.

Hoes eymaHumapusayuu. E€ peanusaiusi npejrnosiaraeT UCIO/JIb30BaHUe
I'YMaHUTApHOT'O TMOTeHIMana (Gr3uUecKoll HayKu, OCMbIC/IEHHE CBSI3U Pa3BUTUS
GU3MKM C pa3BUTHEM OOI[eCcTBa, a TakKke C MHPOBO33peHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTHUECKUMH ITpobIieMaMi.



Hoess npuknaoHoli HanpageneHHocmu. Kypc &usuku mnpejrosaraeT
3HAaKOMCTBO C IIMPOKHUM KDPYIOM TeXHWUUYECKMX W TeXHOJIOTMUeCKUX
TPU/I0’KEHUM U3YUEHHbIX TEOPUU U 3aKOHOB.

Hoes 3Kon02u3ayuu peanv3yeTcsi TIOCPEICTBOM BBeJEeHHS 3/IeMEHTOB
cofiep)KaHusl, TIOCBSIEHHBIX SKOJIOTUUECKAM Tpo0sieMaM COBPEMEeHHOCTH,
KOTOpbIe CBSI3aHbI C Pa3BUTHEM TEXHHUKU U TEXHOJIOTHM, a Takke 00Cy»KIeHUs
npobsieM  paljMoHANbHOTO  TPUPOZOIIO/B30BaHUS U JKOJOTHMUeCKOH
6e301acHOCTH.

CTep)KHEBLIMH 3jIeMeHTaMH Kypca (M3UKU Ha YPOBHe cpefiHero oOIrero
oOpa3oBaHus SIBSIOTCS u3nyeckue Teopun ((hopMUpoBaHUe MpefCTaB/IeHHH O
CTPYKTYpe TIOCTpOeHusT PU3nUecKoil Teopru, Poiu GhyHJaMeHTaIbHbIX 3aKOHOB
Y TIPUHIUIIOB B COBPEMEHHBIX TIPEJCTABJE€HUSAX O TIPUpPOZie, T'PAHUIIAX
MIPUMEHUMOCTH TeOpHWi, [/ OIHMCAaHWS eCTeCTBeHHO-HAayUHBbIX SIBJIEHUM U
TMPOLeCCOB).

CucTeMHO-ZIeSITe/IbHOCTHBIM TIOAXOZ, B Kypce (U3MKKA peayn3yeTcs
Tpe)kJe BCero 3a CUéT OpraHu3aliyd SKCTIepUMEeHTAlbHON [1eATeTbHOCTH
oOyuatoruxcs. [l 6a30Boro ypoBHsS Kypca (DM3WKH — 3TO KCIIO/Ib30BaHUE
crCTeMbl (DPOHTAbHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTabOPaTOPHBIX
paboT, KoTophie B TIporpamMme mo ¢Gu3nMke 00beJuHEHBI B OOIMMUA CITHCOK
yUeHHYeCKUX TIPaKTHUUeCKUX paboT. BeigeneHre B yKa3aHHOM IiepeyHe
nabopaTopHBIX paboT, MPOBOUMBIX /11 KOHTPOJISI U OLIEHKH, OCYIIeCTB/ISI€TCS
yuyacTHMKaMy o0pa3oBaTeNbHOrO TIpOIjecca HCXOAsS W3  OCOOeHHOCTeH
TJITAHUPOBAHUS U OCHallleHus1 KabwHeta ¢u3uku. IIpu 3TOM 0bOecrieunBaeTcs
oBJ/laZieHre OO0yJaroIUMHUCS YMEeHUsMU TIPOBOJWTH KOCBEHHbIe HW3MepeHWs,
WCC/Ie[JOBaHUS 3aBUCUMOCTeN (pU3nUeCcKUX BeTMUKH W TIOCTAHOBKY OITBITOB 10
TIPOBEpKe TIPe/I/I0KeHHBIX THUTIOTE3.

bonbilloe BHUMaHWe Y[elsieTCs PeIleHHI0 PACUETHBIX U KaueCTBEHHBIX
3agau. [Ipu 3TOM /151 pacCUéTHBIX 3a7jau MPUOPUTETOM SIBJITIOTCS 3ajauid C SIBHO
33/laHHOM  (PM3UUeCKOW MO/e/ibl0, TI03BOJISIFOIIME TIPUMEHSITh U3y4yeHHbIe
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OFHOTO pa3/ieia Kypca, Tak U UHTerpUpys
3HaHUSI W3 pasHbIX pa3jenoB. [ KaueCTBeHHBIX 3a/j[ad TIPUOPUTETOM
ABJITIOTCSA 3a/laHUsl Ha OOBsSCHEHWEe TIPOTeKaHUsl (U3NUeCKUX SIBJIEHUM WU
TIPOLIeCCOB B OKpY’Karollel Ku3Hu, TpeOyroliue BbiOOpa (pusmueckoii Mozenu
JTSI CUTyalU TIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM C TpeboBaHusmMu PI'OC COO K MaTepuaabHO-
TeXHAUECKOMY obecrieueHr0 yueOHOro Tipoijecca 0a30BbIM ypOBEHb Kypca
¢u3MKM Ha ypOBHe cpefHero o0iero o0Opa3oBaHUsI [O/DKEH H3yuaThCs B
YCJIOBHUSIX TIPe]METHOT0 KabuHeTa (DM3MKHU WU B YCIOBUSAX WHTETPHPOBAHHOTO
KabuHeTa TIpeJIMEeTOB eCTeCTBeHHO-HAayuyHOTO IMK/ia. B kabuHere GU3MKU
JIO/DKHO OBbITh HeoOXoAuMmoe JjlabopaTopHOoe 000pyJoBaHWe /ISl BBITIOJTHEHUS
yKa3aHHbIX B TpOrpamMMme Mo (u3MKe yueHWYeCKHX IpaKTHUecKuX paboT u
J€EMOHCTpPAIMOHHOe 060pyZi0BaHue.

IlemoHCTpalioHHOe 00opyoBaHue (HOPMUPYeTCs B COOTBETCTBUU C
TIPUHLIUTIOM MWHUMAbHOW [IOCTAaTOYHOCTH U 00ecreuruBaeT I1OCTAHOBKY
TepPeurCc/IeHHbIX B TIPpOrpaMMe 10 (U3MKe KIIUeBBIX JAeMOHCTPALANA /s
WCC/Te/JOBAaHUS W3yYaeMbIX SIBJIEHHH U TIPOL[ECCOB, SMITUDUUECKUX U
byHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKHUX TTPUMeHeHUH.

JlaboparopHoe o0060pyJoBaHWe [Ji yUYeHHUYeCKHUX ITPAKTHUeCKUX paboT
cdopmMuUpyeTcs B BUJje TeMaTHUYeCKMX KOMILIEKTOB U 00ecrieurBaeTcsi B pacuére
OJHOTO KOMIUIeKTa Ha /[AByx oOyuaromuxcs. TemaTthueckrde KOMITIEKTBI
naboparopHOro 000py/OBaHUSI JO/DKHBI OBITH TTOCTPOEHbI Ha KOMIUIEKCHOM



HCTI0/Tb30BaHUY aHAJIOTOBBIX U I[UGPOBLIX TTPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BH/Ie ITU(POBLIX TabopaTopuii.
OCHOBHBIMH 11e/IIMU HU3y4ueHus (DU3UKHU B 00111eM 06pa30BaHUM SIB/ISIFOTCS:

(dbopMHpOBaHMe WHTEpeca W CTPeMJIEHHS] O0yuaroIuXxcsi K HayuHOMY
W3yUEHWIO MPHUPO/IbI, Pa3BUTHE WX WHTE/IEKTYa/JbHbIX M TBOPUYECKHX
CII0COOHOCTeN;

pa3BUTHE TIPeJCTABJIEHUH O HAyuyHOM MeTo/e TIO3HaHUA W
(bopMHpOBaHNE UCC/IeI0BATE/ILCKOTO OTHOILEHUS K OKPY)KAlOIUM
SBJICHUSIM;

(bopMHpOBaHWE HAyuyHOrO0 MHMPOBO33DEHHUS KaK pe3y/bTaTa H3y4eHHUs
OCHOB CTPOEHHSI MaTepUH U (yH/IAMEHTA/IbHbIX 3aKOHOB (U3KKH;
(dbopMHpoBaHre YMEHHH 06)';HCHHTI> SABJICHUSI C WCIIO/Ib30BaHUEeM
(bU3HMUeCKUX 3HAHWIH M HayUHbBIX [JOKA3aTe/bCTB;

(hopMHpoOBaHUe TIpeZCTaB/eHU 0 PO (PU3MKH [I/Is Pa3BUTHS IPYTUX
eCTeCTBEHHBIX HayK, TEXHUKH M TeXHOJIOTHH.

MocTxeHNe 3TUX 1iefie obecrieurBaeTCs pellieHueM C/IeAYIOIUX 3aiau B
npouecce u3yuyeHust Kypca QU3MKU Ha ypOBHE CpeiHero o0uero obpasoBaHus:

npuobpeTeHWe  CUCTeMbI  3HaHMM 00  o0uUX  (pU3MUeCcKUx
3aKOHOMEpHOCTSIX,  3aKOHaX, TeOopusiX, BK/HOYasi  MeXaHUKY,
MOJIEKYJIIPHYIO (DU3UKY, 3/IeKTPOJAUHAMUKY, KBAaHTOBYH (GU3UKY U
3/1eMeHTbl aCTPO(PU3UKY;

dbopMUpoBaHHe yMeHUW TIPUMEHSITb TeopeTUueCcKue 3HaHus [/
00bsicHeHUsT (PU3MUeCKUX SBJGHWA B TIPUPOJe W [IS TIPUHATHS
MpaKTUUYeCKHX pellleHUM B IMOBCeJHEBHOM JKU3HY;

OCBOeHHe CITOCOOOB peIlleHus] pa3MUHbIX 33/ad C $BHO 3aJlaHHOMN
bu3nueckoil Mojienblo, 3aZiay, MOApa3yMeBarolUX CaMOCTOSITe/IbHOe
co3fiaHue pu3nuecKoi MoJiesd, aZileKBaTHOW yC/IOBUSIM 3a/lauu;
MOHUMaHue (PU3NUeCKUX OCHOB U TPUHLIUIOB JIeNCTBUS TeXHUUECKUX
YCTPOUCTB UM TEXHOJIOTMUEeCKUMX TIpOLleCCOB, UX BJIMSHUS Ha
OKpY’KatoLlyto Cpefy,

OBJIa/leHre MeTO/laMU CaMOCTOSITe/TbHOTO TJIAHUPOBAHKS U MPOBeIeHUsT
bur3nUeckux 3KCIepUMeHTOB, aHa/lM3a U UHTepIipeTaliyd WH(pOopMalluy,
orpe/ie/ieHHs JOCTOBEPHOCTH MOTYUYeHHOTO pe3y bTaTa;

co3JjaHue YCJIOBUM I8 pa3BUTUSL ~ yMEHUW  TPOEKTHO-
HCCJle/IoBaTe/IbCKOM, TBOPUECKOU JlesiTe TbHOCTH.

Ha u3yuenue ¢usvku (0a30BbIi YpOBEHb) Ha YPOBHE CpefHero o0Iijero
obpa3oBanus otBoauTcs 136 yacos: B 10 kmacce — 68 uacoB (2 yaca B HeJleJr0),
B 11 kiacce — 68 uacoB (2 yaca B HeJle/i0).

[Tpennaraemelii B TiporpamMMe Tio (u3MKe repedeHb 1abOpaTOpHBIX U
MPAKTUUECKUX pabOT sBJSETCS PEKOMEHIOBAaHHBIM, YUMTe/b [efaeT BbIOOp
rpoBe/ieHUs1 1ab0paTOpHBIX pabOT W OMBITOB C YUETOM WHWBUAYATbHBIX
ocobeHHOCTel 00yUaroIuxcs.



COJEPXAHUE OBbYUEHUSA
10 K/TACC

Paszpen 1. ®usvka 1 MeTOABLI HAYYHOI'0 NIO3HAHUSA

Pdusnka — HayKa o Inpupoge. HayuHble MeTOAbI [IO3HAHUS OKPY’KaroL|ero
mupa. Ponp 3KcrnepyumeHTa YW TeOpUM B IIpoliecce II03HAaHWA [PUPOJBI.
OKCIepuMeHT B (pU3uKe.

MogenvpoBaHue Gpu3nyeckux siBjieHUH U TpoLjeccoB. HayuHble runoressl.
dusnueckre 3aKOHbI U TeOpWH. ['paHULIbI MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB. [IpUHLIUIT COOTBETCTBUS.

Ponb 1 MecTo pu3nku B (POPMUPOBAHMM COBPEMEHHOUW HAayUHOUW KapTUHbI
MUpa, B IPaKTUUECKOU [1eATe/IbHOCTH JIFOJIeH.

LlemoHcmpayuu

AnasnoroBble ¥ LM(GPOBbIe H3MepUTesbHbIe TPUOOPHI, KOMIbIOTEPHbIE
JaTuUUKU.

Pa3pen 2. MexaHuKa

Tema 1. KuHemamuka

MexaHuueckoe JBwkeHHe. OTHOCHUTeTbHOCTh MeXaHUUeCKOTO JBHKEeHMUS.
Cucrema orcuéra. TpaekTopusi.

[TepemelileHre, CKOPOCTb (CpefiHsSIsi CKOPOCTb, MCHOBEHHasi CKOPOCTb) M
yCKOpeHUe MaTepuajbHOW TOUKHM, UX MPOEKIIMU Ha OCU CHUCTeMbl KOODAUHAT.
C/i0)keHMe TiepeMelleHUM U C/I0)KeHHe CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpDEHHOe TIpsiMOJIMHelHoe JBikeHue. ['paduku
3aBUCUMOCTU KOOD/IMHAT, CKOPOCTH, YCKOpEeHHUs, MNYyTU U [epeMelleHus
MaTepHaJbHOM TOUKH OT BpeMeHH.

CBo0Oo/iHOe TIafieHre. Y CKopeHre CBOOOHOTO TaZieHus.

KpuBonvHeliHoe [BWKeHUe. [IBIDKeHHMe MaTepuaJbHOM TOUKU I10
OKDY>KHOCTU C TIOCTOSIHHOM TI0 MO/JIy/IF0 CKOPOCTbIO. YTJIOBasi CKOPOCTb,
NMUHeNHasi cKkopocTh. Ileproa u yactora obpamienus. LleHTpocTpeMuTeIbHOE
yCKOpeHUe.

TexHuueckue yCTPOWCTBAa U TIpaKTHUYeCKOe TMpUMeHeHUe: CIUIOMeTD,
JIBIDKEHHe CHapsiJIOB, 1jeTlHble ¥ peMEHHbIe TepejauH.

LlemoHcmpayuu

Mopenb CHUCTEMbI OTCUéTa, WTIOCTpalUsl ~ KUHeMaTUueCKUX
XapaKTepUCTUK JBKEHMS.

ITpeobpa3oBaHue ABMKEHUI C UCTI0/Ib30BAHUEM IIPOCTHIX MEXAaHHU3MOB.

[TageHue Tesl B BO3/lyXe U B pa3pe)KeHHOM MPOCTPAHCTRe.

HabstofjeHre ABWOKEeHUs Teja, OPOIIEHHOTO TIO/ YIJIOM K TOPU30HTY M
TOPU30HTABHO.

M3mepeHHe yCcKOpeHHsi CBOOOAHOTO Ta/IeHHsI.

HaripaBneHue CKOpPOCTH TIPU JIBUYKEHUU T10 OKPY>KHOCTH.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

V3yueHne HepaBHOMEDHOTO /[BWXEHUSI C 1ieJibl0  OmpejieseHust
MTHOBEHHOW CKOPOCTH.

VccnenoBaHve COOTHOIIEHUSI MEXAY MYTSIMU, TPOWIeHHbIMU TeJIOM 3a
rocsie/joBaTe/lbHble paBHble TMPOMEXYTKHM BpEMEeHU IpH PABHOYCKOPEHHOM
JIBU)KEHUHU C Haya/IbHOM CKOPOCTbIO, PABHOW HYJIIO.

N3yueHue ABM>KeHUS 11apYKa B BSI3KOM >KUIKOCTH.

V3ydeHue ABMO>KeHUs Tesa, OpOIIeHHOTO TOPU30HTAIbHO.



Tema 2. /Junamuka

[Tpuniun  otHocutenbHOCTU ['anmues. IlepBbii  3akoH  HbroToHa.
WHepuuanbHble CUCTEMbI OTCYETA.

Macca Ttena. Cwuna. [lpuHuun cynepno3uuud cuil. BTopod 3akoH
HbtoToHa [ MarepuaibHOM TOYKW. TpeTud 3akoH HbrooTOoHa [id
MaTepuabHbIX TOYEK.

3aKOH BCceMUpHOro TtaroteHus. Cuia TsokecTd. llepBasi Kocmuueckas
CKOpOCTb.

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

Tpenuve. Bugbsl TpeHusi (MOKOS, CKOJIb>KeHUs, KaueHus1). Cuia TpeHUS.
Cyxoe Tpenue. Cra TpeHUsl CKOJIb)KeHHUsI U CUJla TpeHUs okosi. KoadduieHt
TpeHusi. Cusia CONPOTUBIIEHUS TIPU ABW)KEHUU TeJla B XKUAKOCTHU WJ/IU rase.

[ToctynaTtenbHOe 1 BpaillaTebHOE ABW)KeHHe abCOMIOTHO TBEP/IOTO TeJla.

MomeHT cuibl OTHOCUTE/IbHO OCU BpallleHus. Ilmedo cuiel. YcimoBus
paBHOBeCHs TBEpPAOro TeJia.

TexHrueckue yCTPOMCTBA U TPaKTHYeCKOe MPUMEHEHWe: MO/IIUITHUKHY,
JIBMKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

ABnenvie uHepLU.

CpaBHeHMe MacC B3aUMO/IEUCTBYIOLLIUX TeJl.

Brtopoii 3akoH HeroTOHa.

N3mepeHue cuil.

CriokeHue cuJl.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT AechopMariui.

Hesecomocts. Bec Tesa 1pu yCKOpeHHOM MOABEMe U MaJ|eHUU.

CpaBHeHUe CWJI TPeHUS TI0KOSI, KaueHUsI U CKOJIb)KeHUSI.

YcsioBus paBHOBecUsi TBEPAOro Tesa. Buabsl paBHOBecHs.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

M3yueHue ABW>KeHUsI OpyCKa 10 HaKJIOHHOM TJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTU CUJT YIIPYTOCTH, BOSHUKAIOLLIUX B MIPY>KUHE U
pe3uHOBOM 06pa3sije, OT uX AedopMariui.

WccnenoBanve yCa0BUKM paBHOBECHSI TBEDJOrO Teja, WMEIOIIEro 0Ch
BpallleHus.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe

NMnysnbc MaTepuaabHOM TOYKM (Tesa), CUCTeMbl MaTepUalbHBIX TOUEK.
NMnynbC CUibl U U3MEHeHUe KMITy/ibCa Teja. 3aKOH COXPaHeHWs MMITYJIbCa.
PeakTuBHOE nBUXEHUe.

Pabora cusibl. MOIIHOCTD CHJTBL.

KuHeTnyeckasi 3Heprusi MaTepuasbHOM TOUkKH. Teopema 00 M3MeHeHUH
KMHETUYeCKOU SHePIuHu.

[ToreHuanbHas SHeprus. [ToreHianbHas SHeprus YIIPYTO
nehOopMHUPOBaHHOM TIPY)KWHBL.  [loTeHIMa/ibHAs SHepPrus Tejia BOMM3U
TOBEPXHOCTHU 3eMJIH.

[ToreHivanbHBle W  HeMOTeHIMa/sbHblie  cuibl. CBsA3b  pabOTHI
HEMOTeHLUAJbHBbIX CAJ C U3MEHEHWEeM MeXaHWYeCKOW SHEepPruu CUCTEMBI TeJl.
3aKOH COXpaHEeHUs] MeXaHUUYeCKOU SHEepruu.

Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

TexHrUueCcKue yCTPOUCTBA U TIPAKTUUECKOe TIPUMEHeHUe: BOJOMET, KOTEp,
MPY>XUHHBIN MTUCTOJIET, IBUXKEHUE paKeT.

LlemoHcmpayuu

3aKOH COXpaHeHUs1 UMITyJIbCa.



PeakTuBHOE BUXKEHUe.

[Tepexoy MOTeHI[MA/ILHON SHEPTUH B KHHETUUYECKYIO U 00paTHO.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

M3ydeHre abCOMIOTHO HEYMPYTOro yJapa C TOMOIIbIO ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

ViccnemoBaHve CBA3HM pabOTBI CUIBI C WU3MEHEHHEM MeXaHWUeCKOH
SHEPryU Tejla Ha IIPUMepe PacTsHKEHUS pe3UHOBOI0 XK'y Ta.

Pazpgen 3. Moneky/isipHasi pu3uKa ¥ TepMOAMHAMHUKA

Tema 1. OcHo8bI MO/1EKYISIPHO-KUHeMu4YecKol meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KUHETUYECKOM Teopuu U UX
ornbITHOe oOocHOBaHue. BpoyHoBckoe gBwkenue. [duddys3us. Xapakrtep
JIBIDKEHUSI U B3aWMOJIEWCTBUSI 4YaCTWL] BeljecTBa. Mojend CTPOeHUsI ra3os,
JKUAKOCTeH U TBEPABIX Tesl U 0ObsSICHEHHEe CBOWMCTB BeIeCTBA Ha OCHOBE 3THUX
Mozener. Macca u pasMmepbl MosieKysn. KommdectBo BeljectBa. [locTossHHas
ABorajpo.

TermoBoe paBHOBecue. Temmnepatypa u eé wusMepenue. lllkana
Temriepatyp Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOe ypaBHEHHE MOJIEKYJISIDHO-
KUHEeTHUYEeCKOW Teopuu WjeanbHOTO Ta3a. AGCOMOTHas TeMriepaTypa Kak Mepa
CpelHeM KWHETUUeCKOW 3HepPruu TervioBOro JBWXeHusl dactul rasa. Lllkana
Temriepatyp KesnbBuHa. ['a3oBble  3akKOHBL.  YpaBHeHue MeHzeneeBa—
KnanetripoHa. 3akoH [danbToHa. M3ompoliecchl B UeaabHOM rase C NoCTOSTHHbIM
KOJMYEeCTBOM  BelllecTBa. ['padnueckoe TipefiCTaB/eHUe HW30IPOLIECCOB:
130TepMa, M30Xopa, u3obapa.

TexHWueckue YCTPOMCTBA W MPAKTHUYECKOe TMpHUMEHEeHHe: TepMOMeETP,
bapomeTp.

LlemoHcmpayuu

OrnbIThl, A0OKa3biBalollle AUCKPETHOe CTPOeHHe BelllecTBa, ¢oTorpaduu
MOJIEKYJ/T OPraHUYeCKUX COeJMHEHUM.

OnbIThI TI0 UM PY3UU XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO ABMKEHMUS.

Mopesis ornibita IITepHa.

OnbITHI, JIOKa3bIBaroIIe CyILleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aMMO/IeNCTBUSI.

Mopgenb, WITHOCTPUPYIOLLIAsi NPUPOJY JaBJIeHUs Fa3a Ha CTEHKU COCy/a.

OnbIThl, WUIFOCTPUPYIOIME yPaBHEHWE COCTOSIHUS WZeaJbHOTO rasa,
H30MPOLIECCHI.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

OrnpefiesieHMe MacChbl BO3/lyXa B KJIJaCCHOM KOMHAaTe Ha OCHOBE U3MepeHUU
00BbEMa KOMHATHI, ZIAB/IEHUS U TeMIIepaTyphl BO3/[yXa B HeM.

WccnegoBaHre  3aBUCHUMOCTH  MeXJy  [apaMeTpamMu  COCTOSIHUSI
pa3pe’KeHHOro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepMoarHaMUuecKas cucrema. BryTpeHHsis SHeprus
TePMOAVMHAMUUECKOW CHUCTeMbI W cCrocobbl eé wu3MeHeHus. KommuecTBo
TeTUIOThl U pabora. BHyTpeHHss 3Heprysi OAHOATOMHOTO W/eaJlbHOTO Trasa.
Buppl Terionepefauu: TerJIONPOBOAHOCTb, KOHBEKLIUS, U3/lydeHue. Y jenbHas
TeIJIOEMKOCTH BelljeCcTBa. KommuecTBo TenoThI TP Terionepeaauve.



[MonssTe 06 azwabatHOM Tipoiiecce. IlepBbIM 3aKOH TepPMOJWHAMHKHU.
[TprMeHeHre MepBOTO 3aKOHA TePMOAWHAMUKH K H3o0Tmpoljeccam. I'padudeckas
VHTepIIpeTarys paboThI rasa.

BTopoii 3aKk0H TepMoAMHAMUKNA. HeoOpaTHMOCTh ITPOLIECCOB B ITPHPO/IE.

TeruioBble  MamvHbL.  [IpUHIUINBI  A€MCTBUS  TEIUVIOBBIX  MAIIIHH.
[TpeoOpa3oBaHusi HePTUM B TeIUIOBBIX MamnHaxX. Ko3dduimeHT mome3Horo
JIeMCTBHUSI TeroBOoM MailvHbl. LIukn KapHo M ero Ko3(bHIIMEHT I10/e3HOro
JeNCTBUS. DKOIOTUUeCKHe TIPO0/IeMbI TeT/I09HEPTeTHKH.

TexHUUeCcKHWe YCTPOWCTBA W TIPAaKTUUECKOe TIPUMeHeHHe: [BUTaTeslb
BHYTPEHHETO CTOPaHusi, ObITOBOW XOJI0JUIbHUK, KOHAUIUOHED.

LlemoHcmpayuu

Vi3MeHeHre BHYTpeHHEeH SHEPruu TeJa MPHU COBepIeHNH paboThI: BbLIET
npoOKy u3 OYTBIIKK TIO[| eHiCTBHEM C)KaTOro BO3[yXa, HarpeBaHwe 3¢upa B
JaTyHHOU TPyOKe TyTéM TpeHus (BHUAEO0ZAeMOHCTpALIs).

V3meHeHWe  BHYTpeHHeW  5SHeprud  (TemmepaTypbl) Tejaa  IIpU
TeruioTnepeave.

OnpIT 10 aAriabaTHOMY PpACIIUPEHHI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mojienn TlapoBO¥M  TypOWHBI, /[BWraTesiss BHYTPEHHETO CropaHus,
PEeaKTUBHOTO JIBUTATEJIS.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

Vi3mepeHHe yze/TbHOU TETITIOEMKOCTH.

Tema 3. Aepecamubie cocmosiHus gewjecmea. Pazoebie nepexoobl

[TapooOpa3oBanue 1 KoHjeHcalys. VicrapeHue u KurieHue. AOCOMIOTHAs
Y OTHOCHUTeJIbHAsI BJI&XKHOCTh BO3AyXa. HachllieHHbIN Tlap. Ye/bHas TerioTa
napoobpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUS OT /laB/IeHUS.

TBéppoe Teno. Kpucrammueckue M aMopgHble Tena. AHU30TPONUs
CBOMCTB KpucTa/uioB. JKujakwe Kpuctauibl. CoBpeMeHHble MaTepHalibl.
[TnaByieHye ¥ KpUCTasUIM3alvsA. Y ie/bHast Teryiora TiasieHus. Cybaumariys.

YpaBHeHHe TerioBOro 6anaHca.

TexHUUeCKHe YCTPOWCTBA U TPAKTUUeCKOe TPUMeHeHUe: TUTPOMeTp U
TICUXPOMETp, KaJIOpUMETP, TeXHOJIOTUH TI0/TyueHHs] COBPEMEHHbIX MaTepPHaJioB,
B TOM UHCJIe HAHOMAaTepPHUaiOB, U HAHOTEXHOJIOTHH.

LlemoHcmpayuu

CBoiiCTBa HACHIIIEHHbIX TTApOB.

KurieHve nipy TIOHWKEHHOM JIaB/IeHUU.

Cr1oco0Obl U3MepeHus B/Ia)KHOCTH.

HabJtto/ieHre HarpeBaHUs U TI7IaB/IeHUsT KPUCTA/I/TMUECKOTO BeIllecTBa.

IeMoHCTpalLYst KPHUCTAJIIOB.

YueHuuecKkull 3kcnepumeHm, n1abopamopHble pabombi

Vi3mMepeHWe OTHOCHTEbHOMN BIaKHOCTU BO3/yXa.

Pa3pgen 4. DeKTpoguHaMHUKa

Tema 1. Dnekmpocmamuka

OJleKTpu3alds Tel. OJIeKTpUUeCKUM 3apsii. [IBa BHJA 3J/IeKTPHUUYECKHX
3apsAaoB. [IpoBOAHVKY, NU3/EKTPUKKA U TOJIYTIPOBOAHUKU. 3aKOH COXPaHEHUSs
371eKTPUYECKOro 3aps/a.

B3aumogerictBue 3apsizioB. 3akOH KysnoHa. ToueuHbIM 37€KTpUYECKUM
3apsifi. DyieKTpruueckoe roJie. Hanpsok€HHOCTD 3/1eKTprueckoro mnoss. [Tpuniun
Cyneprno3vLyu 371eKTPUUEeCKUX ToJIeu. JIuanun HanpsLKEHHOCTU
371eKTPUYECKOr0 TI0/ISl.



Pabora cun snekTpoctathueckoro mojs. Iloreniuan. Pa3HOCTb
noTeHUUanoB. [IpOBOAHUMKM U [U3MEKTPUKUM B 3JIEKTPOCTAaTUUYECKOM TIOJI€.
[vsnekTprueckasi IPOHUL[A€MOCTb.

DJIEKTPOEMKOCTb. KonpgeHcarop. DJIEKTPOEMKOCTh TIJIOCKOTO
KOH/IeHCaTopa. DHePrus 3apssKeHHOr0 KOHJeHcaTopa.

TexHrueckue yCTPOWCTBA U MPAKTAUYECKOe MPUMEHEHUe: 3J1eKTPOCKOTI,
3JIEKTPOMETp, 3JIeKTpOCTaTHUecKasi 3allldTa, 3a3eMJieHue 37eKTPOnpubopoB,
KOH/IEHCAaTOp, KOMUPOBA/IbHBIW annapar, CTPYHUHBIN TTPUHTEP.

LlemoHcmpayuu

Y CTpOWCTBO Y TIPUHLIUII J]eUCTBUS S71€KTPOMeTpa.

B3avMo/ielicTBMe Ha3/1eKTPU30BaHHBIX TeJl.

DeKTprUUeCcKoe moJie 3apsiKeHHBIX TeJl.

[IpOBOAHUKHU B 3/IEKTPOCTAaTUYECKOM I10JI€.

DeKTpoCcTaTAueCcKas 3alluTa.

IV3N1eKTpUKYU B 37IEKTPOCTaTUYECKOM MOJIe.

3aBUCHMOCTh 3JIEKTPOEMKOCTA TUIOCKOTO KOHJeHcaTopa OT IUIoLaJu
TJIAaCTHH, PACCTOSIHUS MEXXAY HUMU U U3JIEKTPUUYECKOW MTPOHULIaeMOCTH.

OHeprus 3apsKeHHOT0 KOHIeHCaTopa.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

V3MmepeHue 3/1eKTPOEMKOCTH KOH/IeHcaTopa.

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

ONeKTPUUeCKUM TOK. YCJIOBUSI CYLECTBOBAHUS 3JIEKTPUUECKOTO TOKa.
Nctounuku Toka. Cusia Toka. IToCTOSHHBIM TOK.

Hanpsikenue. 3akoH Oma /151 yyacCTKa Lieru.

DeKTpUUecKoe COMpPOTHB/IEHWE. YelbHOEe COMpPOTHBIIEHWE BelleCTBa.
[TocnenoBaTenbHOE, Mapasie/ibHOe, CMELIaHHOe COeJMHEHUe MPOBOIHUKOB.

Pabora »sjekTpuueckoro Toka. 3akoH J[koyns—J/leHila. MOIIHOCTb
37IeKTPUYECKOr0 TOKaA.

ONeKTPOABWIKYIAsi C/la U BHyTPEHHee COMPOTUB/IEHME MCTOYHUKA TOKA.
3akoH Owma s MOoaHOM (3aMKHYTOM) 3jeKTpuueckou uenu. KopoTkoe
3aMbIKaHUe.

ONEeKTPOHHasg  MPOBOAUMOCTb  TBEDABIX  METa//IOB.  3aBUCHMMOCTb
COMNPOTHBJIEHUSI META/IJIOB OT TemriepaTypbl. CBePXIPOBOIUMOCTb.

DeKTpUUeCcKul TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku.  CoOcCTBeHHass U TIpUMeCHass  TNIPOBOAUMOCTb
MOJTyIpOBOIHUKOB. CBolCTBa p—Nn-1iepexo/a. I1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMid TOK B pacTBOpax W pacivlaBaX 3JeKTPOJIUTOB.
ONeKTpOMUTHUYeCKasi AUCCOLMaLs. DIeKTPOJIN3.

OJleKTpUUYeCcKrUd TOK B ra3ax. CaMoCTOsITe/IbHbIM M HeCaMOCTOSTe/bHbIN
pa3psaj. Momnuus. [1na3ma.

TexHrWueckue YCTPOMCTBAa U TMpPAKTUUYECKOe TIPUMEHEeHue: aMIlepMeTp,
BO/IbTMETP, PE0CTaT, WCTOUHWKUA TOKa, 3JIeKTpOHarpeBaTe/ibHbIe TPUOODHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHLI, TEPMOMETD COIPOTHB/IEHUS, BaKyyMHbIH
IMOZl, TepPMUCTOPbl U  (POTOPE3UCTOPbI,  TOMYIIPOBOJAHUKOBBIA MO/,
rajbBaHUKA.

LlemoHcmpayuu

V3mepeHure CUJIbI TOKA Y HallpsUKEeHUS.

3aBUCHMOCTb COMPOTHUBJIEHUS LATUHPUYECKUX TTPOBOAHUKOB OT [IJTUHBI,
TJIOLA/IU TIOTIEPEUHOr0 CeUeHUsI U MaTepuara.

CwMell1aHHOe CcOoeIMHEHMe TIPOBOJHUKOB.



[TpsiMmoe wu3MepeHHe 31eKTPO/BWXKYIIeN cuibl. KopoTkoe 3aMbiKaHue
rajibBaHMUeCKOro 3jieMeHTa U OlleHKa BHYTPEHHET 0 CONPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTUBJIEHUS] METAJIJIOB OT TeMIlepaTyphl.

[TpoBOIUMOCTH 3/1IEKTPOSIUTOB.

VickpoBoii pa3psiji ¥ TIPOBOIMMOCTh BO3/yXa.

OAHOCTOPOHHSISI MPOBOIMMOCTD JIMO/IA.

YueHuuecKull 3KkcnepumeHm, 1abopamopHble pabombl

V3yueHue cMeIlIaHHOTO COeJIJUHEHUs] Pe3HCTOPOB.

V3mepeHue 3/1eKTPOABMKYILeN CUJTbI MCTOUHMKA TOKA U €er0 BHYTPeHHEero
COTIPOTUB/IEHUS.

Habmtomenue 3/1eKTpoms3a.

MexnpeaMeTHbIe CBA3H

M3yueHue Kypca pusuku 6a30Boro ypoBHs B 10 Kacce OCYIIeCTBIISIETCS C
YUETOM COjlepyKaTesbHbIX MeXIpPeJMeTHbIX CBsi3ed C KypcaMd MaTeMaTHKW,
buonoruu, XuMuu, reorpadry ¥ TEXHOJIOTHH.

MesicnpedmemHble noHssMusi, CBsi3aHHbIEe C W3yUeHHWeM MeTO/I0B HayUHOTO
TO3HAaHUS: sIBJieHWe, HayuyHbld (akT, ruroTesa, Gpusnueckas BeJIMUMHA, 3aKOH,
Teopusi, HaboieHre, YKCTIePUMEHT, MOZIe/IMPOBaHUe, MO/Ie/Tb, U3MepeHHe.

Mamemamuka: pelleHWe CUCTeMbl YpaBHEHUM, JIMHEeWHas (QYHKLYS,
rnapabosa, runepbosa, WX TrpadUKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKLIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXKJeCTBO, BEKTOPhI U UX MPOEKIIMU Ha OCU KOOP/MHaT,
C/I0KeHHe BeKTOPOB.

Buonozusi: MexaHWYeckoe [BWXeHUE B >KUBOW Tmpupoje, Auddysus,
0CMOC, Terio00MeH >XMBBIX OpPraHM3MOB (BHBI TeTuIoTiepeJaud, TeryiOBOe
paBHOBECHE), 3JIEKTPUYECKHe SIBJIEHUS B )KUBOM TIPUPO/IE.

Xumusi: IUCKpPeTHOe CTPOeHUe BellleCTBa, CTPOEHWe aTOMOB M MOJIEKYJI,
MOJIb BeIlllecTBa, MOJISIpHasi Macca, TelJIoBble CBOWCTBA TBEPABIX Tell,
JKUJKOCTeN U ra3oB, 3/IeKTpUUeCKUe CBOWCTBA METasIOB, 3/IeKTPOJUTUUECKAast
Jiccolualius, rajibBaHuKa.

Ieoepacpus: BMayKHOCTb BO3/[yXa, BETPbI, OapoMeTp, TepMOMETp.

TexHonoeus: mpeobpa3oBaHue JIBWKEHHUH C UCITOb30BaHUEM MeXaHU3MOB,
yU4éT TpeHusi B TeXHUKe, MO/IIUIMTHUKUA, WCIO0/Ib30BaHKWe 3aKOHAa COXpaHeHUs
MMITy/IbCa B TexHUKe (pakeTa, BOJOMET U ApPYyTUe), ABUraTe/lb BHYTPEHHEro
CcropaHusi, TiapoBasi TypOWHa, OBITOBOM XOJIOAWUIBHUK, KOH/UI[MOHEP,
TEeXHOJIOTUA  TIOJyUeHHsT COBPEMEHHbIX MaTepuajioB, B TOM UHUCJe
HaHOMaTepuajioB, W  HAHOTEXHOJIOTUW,  3JeKTpoCTaThuecKas  3all[uTa,
3a3emJieHue 3JIeKTPOTIPHOOPOB, KCEPOKC, CTPYUHBIU TIPUHTED,
3/IeKTpOHarpeBare/ibHble  TPUOOPBLI,  3/IEKTPOOCBETUTE/IbHBIE  TPUOOPHI,
rajibBaHUKa.

11 K/TACC

Pa3pgen 4. DeKTpoguHaMHUKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAsi UHOYKYust

[TocTosiHHbIe MarHUThL. B3aumoJencTBHe TMOCTOSHHBIX MAarHUTOB.
MarnutHoe nosie. BeKTOp MarHUTHOM WHAYKUWW. [IpuHUMN Cynepno3vuyu
MarHUTHBIX MOJied. JIMHUM MarHUTHOM UHAYKLMW. KapThHa JTMHUA MarHUTHOU
WHAYKLWU 1107151 TIOCTOSIHHBIX MarHWTOB.

MarHuTHOe TI0/Ie TMPOBOJHMKA C TOKOM. KapTMHa /nMHUKA WHIYKLWU
MAarHUTHOI'O TIOJISl JJIMHHOTO MPSIMOr0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO



MPOBOJHWKA, KaTrylwku ¢ ToKoM. OmnbeiT Opcrega. BsaumopeinicTBue
TPOBOJHUKOB C TOKOM.

Cua Amnepa, eé MOAYJIb U HarpaBJ/IeHUe.

Cuna JlopeHua, eé MoAy/nb W HarpaB/jieHue. [IBr)KeHUe 3aps>KeHHOU
YaCTHI[bI B OHOPOJIHOM MarHUTHOM 11oj1e. Pabota cunbl JlopeHria.

fIBneHre 53/EKTPOMarHUTHOM WHAYKLMU. [IOTOK BeKTOpa MarHUTHOM
WHYKOUU. OJEKTPOABWXKYIAsi CWlIa WHAYKUWW. 3aKOH 3J/IeKTPOMarHUTHOU
nHAYKUUU Papazes.

BuxpeBoe »sjieKTprUueckoe riojie. DeKTPOABMWKYILas Cula WHAYKLUU B
TPOBOJIHUKeE, [IBMKYLLEMCS TTIOCTYIaTe/IbHO B OJHOPOAHOM MarHUTHOM I10JIe.

[IpaBusno JleHua.

NHAYKTUBHOCTb. fIB/IeHMe CaMOUHAYKLMU. OJIeKTPOABWXKYILAsA CUJia
CaMOWHAYKLIUHU.

OHeprvsi MarHUTHOTO T10JI KaTYLLIKU C TOKOM.

DJIEKTPOMarHuTHOe MoJIe.

TexHrWueckue yCTPOWCTBA W MNPAKTAUYECKOEe MPUMEHEHUe: TTOCTOSTHHbIe
MAarHUuThl, 3JIEKTPOMAarHUThI, 3JIeKTPOJBUraTe/lb, YCKOPUTEJU 3JIeMeHTapHbBIX
YaCTUL], THAYKLMOHHAS T1eUb.

LlemoHcmpayuu

OrnbIT JpcTeja.

OTKJ/I0HEHHe 3/IeKTPOHHOI'O Ty4YKa MarHATHBIM TTIOJIEM.

JIMHUM VHOYKLA MarHUTHOTO TI0JISI.

B3anmMo/ielicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cumbl JIopeHila Ha MOHBI 3/IEKTPOJ/IUTA.

fIBneHre 3/1eKTPOMarHUTHOM UHTYKLIWU.

[IpaBusno JleHua.

3aBUCHMOCTh  37IEKTPOABWKYIIEM CWIbl WHAYKLUA OT CKOPOCTH
W3MeHeHHs] MarHUTHOTO T0TOKa.

SABjieHMe cCaMOUHAYKLIUU.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

N3yyeHrie MarHUTHOIO T10J151 KATYIIKU C TOKOM.

WccnenoBanue 1eUCTBYS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siB/ieHUs 3/IEKTPOMAarHUTHOW UHAYKLUU.

Pa3pen 5. Koe0anusa ¥ BOJIHbBI

Tema 1. MexaHuuecKue U 3/1eKMpomMazHuimHble Ko/e0aHus

KonebatenbHast cuctema. CBoOoAHBIE MexXaHUUeCKHe KosebaHus.
["apmoHuueckue Kosebanus. [Teprof, yacToTa, aMIiMTyAa 1 ¢asa KoiebaHW.
[Tpy>KvHHBIM MasiTHUK. MaremaTnueckui MasITHUK. YpaBHeHUe
rapMOHMUeCKUX Kojebanuii. [IpeBpailjeHHe SHEPrUu TP TapMOHUUECKUX
KosieOaHUsIX.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBbIE KoieOaHUs B
uziea/lbHOM KojiebaTesTlbHOM KOHType. AHa/lOTUS MEXAY MeXaHWUYeCKUMU U
3JIEKTPOMAarHUTHbIMA KosiebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs
SHEepruM B H/jealbHOM KoJyie0aTe/IbHOM KOHTYPE.

[MpencraBneHrie 0  3aryXawludx  KoseOaHWsSX.  BbIHY»KIeHHBIe
MexaHnueckue KojebaHusa. Pe3oHaHc. BbeIHY)K[eHHBIe 3/IEKTPOMarHUTHBIE
KosieGaHusl.



[Tepemennbli TOK. CHHYCOWJATbHBIM TEPEMEHHBbIM TOK. MOIHOCTh
MepeMeHHOr0 TOKa. AMIUVIUTYJHOe Y JeHCTBYIOIee 3HAaueHWe CU/bl TOKAa U
HarpsoKeHUsI.

Tpancdopmarop. IIpousBojcCTBO, repezava 51 notpeb/ieHue
S7IEKTPUYECKOW  SHEPruv. OJKOJOTHUYeCKHMe DPUCKU TpU  MNPOU3BOJCTBE
57eKTpo3Heprun. KyabTypa HCMO/b30BaHUs 3JIEKTPO3HEPTUU B MOBCEJHEBHOU
JKA3HU.

TexHrUeCcKue yCTPOMCTBA U MPaKTUUYECKOe NMPUMEHEHHe: 371eKTPUYeCKU
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUY 3/71eKTporepe/ay.

LlemoHcmpayuu

VccnenoBadvie mapaMeTpoB KojiebaTenbHOW CHUCTeMbI (TIPYKUHHBIA WU
MaTeMaTU4eCKUU MasiTHUK).

HabJtto/jeHue 3aTyxarommx KoieOaHuii.

VccnenoBaHe CBOMCTB BBIHY>K/I€HHBIX KOJIeOaHHM.

Habmonenne pe3oHaHca.

CBoOo/HBIE 3/IEKTPOMarHUTHbBIE KOJIe0aHMS.

OcuuinorpaMMsl (3aBUCMMOCTH CWJIbI TOKA WM HarpsUKeHUs OT BPEMEHH)
JTSI 37IeKTPOMarHUTHBIX KOlebaHuiA.

Pe3oHaHC npu TmioCiefoBaTeIbHOM COEJIWHEHUM pe3UCTOpPa, KaTyLLKU
WH/IYKTUBHOCTHY Y KOHJIeHCaTopa.

Mopenb TMHUM 371eKTpOnepeaun.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

VccnenoBaHe 3aBUCMMOCTU TIepHO/ia MaslbIX KosieOaHW Tpy3a Ha HUTH
OT JI/TMHbI HUTH Y MacChl Ipy3a.

WccnenoBaHre TMepeMeHHOTO TOKa B IL[eMd M3  [0OC/Ae[0BaTe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIKXA U Pe3UCTOpa.

Tema 2. MexaHuuecKue u 3/1eKmMpomMazHuUMmHble 60/IHbl

MexaHrueckue BOJIHBI, YCJIOBUS pacrnpoctpaHeHus. Ilepuoa. CKOpocCThb
pacripocTpaHeHusi W JJjvHa BOJIHBL. [lomepeuHble W TPOJO/BHBIE BOJIHBI.
WuTepdepenius u Audpakiys MexaHuueCKUX BOJIH.

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

OeKTPOMAarHuTHbIe BOJIHBL. Y C/IOBUSL M3JIyY€HUs 37€KTPOMarHUTHBIX
BOJIH. B3aumMHas opueHTauusi BeKTopoB E, B, V B 371eKTpoMarHuTHOM BOJIHE.
CBOUCTBA 3/1EKTPOMAarHATHBIX BOJTH: OTPa)KeHUe, TpeoMIeHUe, MoJisipyu3aliys,
nmudpakiys, uHtepdepeHiys. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJTH.

[ITkana 3/1eKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3/1eKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHLMIIBI paiMOCBA3U U Te/leBUAeHus. Paayosiokarys.

D1eKTPOMAarHMTHOE 3arpsi3HeHUe OKPY’Karollen Cpe/ibl.

TexHrWueckue yCTPOMCTBA U TpPaKTUUeCKOe MPUMEHEHWe: MY3bIKaJbHbIe
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUarHOCTUKA B TE€XHUKe U MeAULMHe, pazap,
paZiuoNpuEMHUK, TeJleBU30p, aHTeHHa, TejieoH, CBU-meub.

LlemoHcmpayuu

Ob6pa3oBaHue U pacipOCTpaHeHHe IMOTePeYHBIX U MPO/[0/IbHBIX BOJIH.

Koebiitorieecst Tesio Kak MCTOYHUK 3BYKa.

HabJtto/jeHre oTpaykeHHs U IPeIoM/IeHUsI MeXaHUUeCKHUX BOJTH.

HabmtoieHue nHTepdepeHiiy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HaHC.

Habsto/ieHre CBsi3W TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYZOW U
YyacToToU KonebaHui.



VccnemoBaHve  CBOMCTB — 3/IEKTPOMArHWMTHBIX — BOJIH:  OTpakeHUe,
ripesioM/ieHue, noJsipu3sanys, gudpakiiys, uHTepdepeHIus.

Tema 3. Onmuka

'eomeTpuueckass onTuka. [IpsiMOMHENHOe pacrpoCTpaHeHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuHbIM UCTOYHUK CBETA.

OTtpaxkeHHe cBeTa. 3aKOHBI OTpa)keHUsI cBeTa. [locTpoeHue n300parkeHUH
B IJIOCKOM 3epKarie.

[Tpenomnenue cBeta. 3akKOHBI IIpeJIOMJIEHHS CBeTa. AOCOMIOTHBIN
roKasaTesib npesiomsieHus. [1o/iHoe BHyTpeHHee oTpakeHue. [1pefie/ibHbIl yro
TOJTHOT'O BHYTPEHHET0 OTPayKeHUsl.

Hucniepcust ceeta. CrioXKHBIN cocTaB b6enoro cBeta. LIBer.

Cobuparorriie ¥ pacceuBaroiifie JuH3bl. ToHKasg JmH3a. POKycHoe
pacCcTosTHUE W ONTHYecKas CHjla TOHKOW JIMH3bI. [TocTpoeHne n3obpaykeHuii B
coOuparoliXx ¢ paccewBarolMX JuH3aX. PopMyna TOHKOW  JIUH3BI.
YBenuueHue, JaBaeMoe JTMH30M.

[Tpenesibl NPUMEHUMOCTH T€OMeTPUUYECKOM ONTUKHU.

BonHoBasi ontuka. MHTepdepeHiysi cBeta. KorepeHTHble HCTOUHUKM.
YciioBusi HabmofieHWsT MaKCUMYMOB WM MUHUMYMOB B WHTep(depeHI[MOHHOM
KapTHHE OT [IBYX CMH(a3HbIX KOTePEeHTHbIX UCTOUHUKOB.

Mudpakiys cBeta. JudpakijioHHass peIéTKa. Y C/IoBHe Hab/II0JeHus
[JIaBHBIX MAaKCMMyMOB TIpM TMa/lecHUM MOHOXPOMAaTUUeCKOro CBeTa Ha
I(dPaKIIMOHHYIO PeIIETKY.

[Tongpusanus ceerta.

TexHuueckue YyCTPOMCTBA M TPAKTHUeCKOoe NpUMeHeHWe: OUKU, JIyra,
doToarirapaT, NPOeKI[MOHHbIM anmapar, MUKPOCKOI, TeJieCKOIl, BOJIOKOHHas
OITHKA, AU(PPaKIIMOHHAs PelléTKa, TOJISIPOUI.

LlemoHcmpayuu

[IpsiMmo/iviHeliHOe pacrnpoCTpaHeHue, OTpaKeHWe U TpeioM/ieHHWe CBeTa.
OnTuueckrie IPUOOPHI.

[TosiHOe BHyTpeHHee OTpa)keHUe. Mojie/ib CBeTOBO/IA.

ViccnenoBaHue CBONCTB n300pa>keHUH B JTMH3aX.

Mogenu MUKPOCKOIIA, TeJIeCKora.

HabmtojeHure nHTepdepeHiiy CBeTa.

Habsoienue qudpakiiyy cBeTa.

Habtto/ieHue qrcriepcuy CBeTa.

[TosiyueHue crieKTpa C MOMOILIbIO TIPU3MBI.

[TosyueHue crieKTpa C MOMOIIIbIO AUGPAKIIMOHHOM PeIIETKY.

HabJttoieHue mosipy3aiiyiy CBeTa.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

V3mepeHue roKa3aTesisi pesioM/IeHrs CTeK/Ia.

VccnenoBaHue CBONCTB n300pa>keHn B TMH3aX.

HabJtto/ieHue qrcrepcuy CBeTa.

Pa3pen 6. OcHOBBI Crielida/IbHON TeOPHUH OTHOCHUTE/IbHOCTH
['paHuiibl  OPUMEHMMOCTA  K/JIaCCUYeCKOW  MexaHuku. [locTysatel
CreLyaJbHOM TeOPUM OTHOCUTEBHOCTH: WHBAPUAHTHOCTb MOAYJII CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTE/IbHOCTU DWHILTEHHA.
OTHOCUTENBHOCThL ~ OJHOBPEMEHHOCTU.  3ame[jieHWe  BpeMeHu U
COKpallleHue [I/TMHBI.
OHeprusi ¥ UMIYJIbC PeISITUBUCTCKOW YaCTHULIBI.



CBsi3b MacChbl C 3HEpPruerd W HMMOYJbCOM PEeSTUBUCTCKOU YaCTULbI.
OHeprus noKos.

Pa3pgen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KBAHMOBOLI ONMUKU

@®oronbl. Popmyna [lnaHka CBsi3u SHepPruv (POTOHA C €ro YacCTOTOM.
OHeprusi U UMITyJibC (POTOHA.

OTtkpeiTvie U uccnenoBanve dotodpdekra. Ombithl A. I'. CroseToBa.
3akoHbl (oTto3ddekTa. YpaBHeHUe OiiHiiTeliHa A1 PoTtosddekTta. «KpacHas
rpanuiia» dhoTo3ddekra.

MNaenenue cBeta. OmbiThl [1. H. JleGezmeBa.

XUMHUeckKoe JieliCTBHe CBeTa.

TexHuueckue yCTpPOWMCTBA W MpaKTUUeCKoe TpUMeHeHHe: (OTO3/eMeHT,
doTomaTumk, comHeuHasi 6aTapesi, CBeTOAUOZ,

LlemoHcmpayuu

®oT103¢deKT Ha yCTaHOBKE C IIUHKOBOM IJIACTUHOM.

WccnenoBaHue 3akOHOB BHelliHero ¢hoTo3ddekTa.

CseToauof,.

CosiHeuHast GaTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OrnbiTel Pe3epdop/a Mo paccesiHHIO O -UaCTHI].
[InanetrapHasg Mopgens atoMa. [loctynatel bopa. M3nyueHue U mMoOrJoLeHHe
(GOTOHOB TpU Tiepexofie aToMa C OJHOT0 YPOBHSI HEPruu Ha Apyrou. Bupbl
crieKTpoB. CIIeKTp YPOBHEH 3HEePruu aToMa BOZOpO/a.

BosHoBble cBoucTBa uactull. Boanel ge bpounsa. KopnyckynspHo-
BOJIHOBOU Jlya/Iu3M.

CHOHTaHHOE U BBIHY)K/IEHHOE U3/TyueHuUe.

TexHruecKue yCTPOWCTBA Y TMpaKTUYecKoe NMpPUMeHeHUe: CIeKTpaibHbIN
aHa/m3 (CeKTPOCKOIT), Ja3ep, KBAHTOBbIM KOMITbIOTEP.

LlemoHcmpayuu

Mopgens onbita Pesepdop/a.

OrnipefienieHre AJIMHBI BOJIHBI J1a3epa.

HabJttojeHue TMHeNYaThIX CTIEKTPOB HU3/TyUeHUs.

Jlasep.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

HabJttojeHue TMHeNYaToro CrieKTpa.

Tema 3. AmomHoe 10po

OKCIePUMEHTHI, [JOKa3bIBaoIIUe CA0XKHOCTh CTpoeHust siapa. OTKpbITHE
paguoakTuBHOCTU.  OmbiThl  Pe3epdopfila 1O omnpefiesieHHI0  COCTaBa
paiioakTUBHOTO u3myueHus. CBoiicTBa anbda-, Oera-, TaMMa-U3/TyueHUS.
BivisiHue paiMOaKTHBHOCTU Ha >KUBbIE OPraHU3MBI.

OTKpbITHE TPOTOHA U HelTpoHa. HyknoHHast mogienb spa ['eitseHbepra—
NBaneHko. 3apsj sigpa. MaccoBoe uncio sijpa. M30Tomnsl.

Anbda-pacriasi. OeKTPOHHBIM W TIO3UTPOHHBbIN OeTa-pacrmaz. ['amma-
r31yueHre. 3aKOH paJJM0aKTUBHOIO pacriajia.

DOHeprus CBsi3W HYKJIOHOB B sifipe. A/iepHbie cu/bl. ledeKT Macchl siipa.

AnepHeie peakuuu. [esieHue U cCUHTe3 szep.

SinepHbii peakTop. TepmosimepHbl cuHTe3. [Ipo0/ieMbl U MepPCIIeKTUBBI
SIePHOM SHEePreTUKU. DKOJIOTUUeCKHe aCleKThl siZIePHOU SHePreTHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MMO3UTPOHA.

MeTozp! HaO/TIO/IeHUST ¥ PETUCTPALUM 37IeMeHTapHBIX UYaCTHI].



dyHaamMeHTaIbHBIe B3auMoJencTBUs. EAWHCTBO (M3MUeCKON KapTUHBI
MUDa.

TexHUUeCKHWe YCTPOWMCTBA W TPAaKTUUECKOe TIPUMeHeHHe: [[03UMEeT,
Kamepa BuibcoHa, si7iepHbIi peakTop, aToMHas 6oM0a.

LlemoHcmpayuu

CuéTurK NOHU3UPYIOIUX YaCTHII.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

VccnenoBaHue TpeKOB yacTuI] (10 TOTOBLIM (hoTOrpadusim).

Pa3pgen 8. D/1ieMeHTbI aCTPOHOMMH M acTPOPU3UKU

Oranbl pa3sBUTHA aCTPOHOMUU. lIpuKiazHOe ¥ MHPOBO33peHuUecKoe
3HaueHre aCTPOHOMHUHU.

Bup 3Bé3mHOor0 Heba. Co3Be3fusi, sipKuie 3BE37bI, IUIaHEThl, UX BUANMOE
JIBUKEHUe.

CoJiHeuHas cucreMa.

CosiHie. ConHeuyHass akTUBHOCTb. McTouHuK 3Hepruu CosiHLA M 3BE3[.
3BE3/1bl, UX OCHOBHbIE XapAaKTEePUCTHKU. [lharpaMma «CIeKTpaJbHbIM KIacC —
CBETUMOCTb». 3BE3/bl IJIaBHOW MOC/Ie0OBATEe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» [IJI1 3BE37], TJIaBHOW MOC/IeJ0BaTe/IbHOCTU. BHyTpeHHee CcTpoeHue
3B8371. CoBpeMeHHbIe Tpe/CTaB/eHrs O IPOUCXOXKAEeHUH U 3Bo/oLur CoHLa
Y 3BE3]1. JTarlbl )KU3HU 3BE3/I.

Mneunsiit [1yTe — Hama ["anaktvka. [Tonokenue u apwxkeHve CosHIA B
lanaktvke. Tumnel ranaktuk. PaguvorasakTuku U KBasapbl. UEpHble JbIpHI B
s/lpax rajakTuK.

BcenenHas. Pacmmpenue BcenenHoil. 3akoH Xa66ma. Pa3s6eranue
rajiakTuk. Teopus bosbioro B3peiBa. PelMKTOBOE HU3/1yuyeHue.

MaciitabHas cTpyktypa BcenenHoii. MeTaranakTuyka.

HepeinéHHbie TTp06/ieMbI aCTPOHOMHUH.

YueHuueckue Haba0O0eHust

Habsmoenust HEeBOOPYKEHHBIM r71a30M C VICII0J/Ib30BaHUEM
KOMITBIOTEDHBIX TIPWIOXKEHUW [Ji  OfpeZie/ieHUs] TIONoKeHUs HebeCHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHbIe co3Be3zust CeBepHOTO TO/TyIIapust U
sIpKue 3BE3/bl.

Habstoienust B Tesieckorn JIyHbl, riaHeT, MaeuHoro ITyTu.

OO06o0mIaromee NOBTOpeHUe

Ponb (u3MKM ¥ acTPOHOMUM B SKOHOMHUYECKOW, TeXHOJIOrMUeCKOu,
COLIMA/ILHOM M 3THUYeCKOW cdepax [AesTeJIbHOCTH Ue/ioBeKa, POJb U MeCTO
GU3UKKM M aCTPOHOMMM B COBPEMEHHOM HayuHOW KapTUHe Mupa, pOJib
(r3rnueckoil Teopur B (pOpMUPOBAHUH TIpe/ICTaBAeHU 0 (PU3UUeCKOM KapTUHe
MHUpa, MecTo (U3MUeCKOl KapTWMHbI MHpa B 0O0I[eM psly COBpeMeHHBIX
eCTeCTBeHHO-HAaYUHbIX Mpe/ICTaB/IeHUN 0 IPUPOJE.

MexnpeaMeTHbIe CBA3H

M3yueHue Kypca pusuku 6a30Boro ypoBHs B 11 Kacce OCyIIeCTBIISIETCS C
YYETOM COJlepKaTe/IbHbIX MeXKIIPeJMEeTHbIX CBS3ed C KypCcaMu MaTeMaTHKH,
buonoruu, XMMuu, reorpadyv ¥ TEXHOJIOTHH.

MesicnpedmemHble noHsiMusi, CBsi3aHHbIEe C M3yUeHHWeM MeTO/I0B HayUHOro
TO3HaHUS: sIBJieHWe, HayuyHbld (akT, ruroTesa, pusnueckas BeJIMUMHA, 3aKOH,
Teopusi, HaboieHre, YKCTIePUMEHT, MOZIe/IMPOBaHUe, MO/Ie/Tb, U3MepeHHe.

Mamemamuka: pellleHue CUCTeMbl ypPaBHEHWW, TPUTOHOMETPUUYECKHe
byHKLIUU: CUHYC, KOCHUHYC, TaHT'eHC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMEeTPUYECKOe TOXKJeCTBO, BEKTOPbI U UX IMPOEKLMU Ha OCU KOOPJWHAT,



C/IO)KeHUe BeKTODOB, TPOM3BO/IHbIE 3/IeMEHTApHbIX (DYHKIMM, MpU3HaKU
1o/Iobust TPeYro/IbHUKOB, OIpejiefieHre TUIONaAN TUIOCKUX GUryp u obbéma
TeJl.

Buonozus: 3nmeKTpUuecKyde sIBJIeHUs B >KUBOH TIpUpoOfe, KosiebaTesbHbIe
[IBIDKEHUSI B JKABOU TIpUPOJle, ONTUUYECKHEe SIBJIEHWS B >KUBOM MPUPOJE,
JIeCTBYE paZiuallvy Ha JKWBbIe OPraHU3MBbI.

Xumus: CTpoeHME aTOMOB W MOJIEKY/, KpPUCTa//IdueckKasi CTPYKTypa
TBEPABIX Tel, MeXaHW3Mbl 00pa30BaHUSl KPHUCTA//IMUECKON  PeIETKH,
CTMEeKTPaJIbHbIA aHAJIN3.

l'eoepachusi: MarHuTHBIE TIO/tOCA 3eM/M, 3a/ie)KM MarHWUTHBIX DY/,
dboToChEMKA 3€MHOM TOBEPXHOCTH, Tpeficka3aHue 3eM/IeTPSICeHU.

Texronoeusi: JIMHUU 3JIEKTpOIiepefiad, reHepaTop MepeMeHHOro TOKa,
3/1eKTPOABHraTe/lb, HHAYKLOHHAS Teub, pajap, pafiMONpUEMHIK, TeleBH30p,
aHTeHHa, TenedoH, CBY-neub, NMpoeKI[MOHHBIN anmnapart, BOJIOKOHHasl OITHKa,
conHeuHasi OaTapesi.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA IIPOI'PAMMBI 11O
OUN3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenue yueOHOro mpezamera «®Pu3nKa» Ha YPOBHE CpeiHero oOIiero
obpa3oBaHust (0a30BBIM  ypOBEHb) [O/DKHO 00eCreunTb  [JOCTHKEHHe
CJIeIYIOIIUX JTMUHOCTHBIX, METAMpeJAMEeTHBIX U MPeJIMEeTHBIX 00pa30BaTe/IbHbIX
pe3y/bTaToB.

JINUHOCTHBIE PE3YJ/IBTATDI

JInuHOCTHBIE pe3y/ibTaTbl OCBOeHUss yuyeOHOro TipegMeTa «®PuH3UKa»
AO/DKHBl ~ OTP&XaTb  TOTOBHOCTB M CIOCOOHOCTH  O0ydaroLyXCst
PYKOBOACTBOBaTbCsl  C(HOPMMPOBAHHOW ~BHYTPEHHEW TO3ULeH JIMYHOCTH,
CHCTEeMOHW LIeHHOCTHBIX OPHEHTALUH, MO3MTUBHBIX BHYTPEHHHX y6e>K,qu1/H/1
COOTBETCTBYIOL[UX TPAJUIMOHHBIM L[€HHOCTSM pOCCHMCKOro 0OIIecTBa,
paciliipeHWe >KM3HEHHOTO OfbITa W OMbITa JesTeJbHOCTA B TIpoliecce
peasiM3allid OCHOBHBIX HarlpaB/IeHHWM BOCIIMTATe/NbHON [esiTe/IbHOCTU, B TOM
yKc/ie B 4acTu:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

chOpMUPOBAHHOCTh ~ TPAKIAHCKOW  TIO3WI[MKM  OOydJaroierocs Kak
aKTHMBHOTO U OTBETCTBEHHOI'O UJieHa POCCUMCKOro 0011[eCTBa;

MIPUHSATHE TPAJWULIMOHHBIX O00IlleuesioBeYeCKMX T'yMaHUCTUUYECKUX U
JleMOKpaTUYeCKHX LIeHHOCTeW;

TOTOBHOCTb BECTU COBMECTHYIO JeSITeJIbHOCTb B MHTEpeCax Irpa’kJaHCKOro
o0I11lecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 00pa30oBaTe/IbHOM OpraHu3alvy;

yMEHMEe  B3aUMOJEWCTBOBaTb C  COLMAJbHBIMA  WHCTATyTaMU B
COOTBETCTBUHU C UX (QYHKLIUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/TbHOCTH;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUSA:

c(hopMHUPOBaHHOCTh POCCUHCKOU IPaK/1aHCKOM W/JIeHTUYHOCTH,
MaTpuoTHU3Ma;

LIEHHOCTHOE OTHOLIEHWE K TOCyZapCTBEHHbIM CUMBOJIAM, JOCTWIKEHUSIM
POCCUMCKHUX YUEHBIX B 00/1aCTH (DM3UKH U TEXHUKH;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOT0 ITOBE/IeHHSI;

CoCcOOHOCTh OL|eHMBATh CUTYALMI0 U TPUHUMAaTh OCO3HAHHbIE pellieHus,
OPUEHTHUPYSCh Ha MOPA/IbHO-HPABCTBEHHbIE HOPMBI Y LIEHHOCTH, B TOM UHUCJ/Ie B
JeaTeIbHOCTH YYEHOI0;

0CO3HaHUe JIMYHOT'0 BK/IaZia B OCTPOeHUe YCTOMUMBOTO OyAyIlero;

4) 3cTeTUYeCKOro BOCIIUTAHHSA:

3CTeTh4YeCKoe OTHOIIeHrWe K MMDYy, BK/IHOYasd SCTETUKY HAy4dHOI'oO
TBOPYECTBA, MPHUCYIIero (PU3NUeCcKor HayKe;

5) TPY/10BOr0 BOCIIMTAHMSA:

HMHTepecC K pa3iMuHbIM cdepaM MpodecCuoHalbHON /lesiTeIbHOCTH, B TOM
yluc/ae CBSI3aHHBIM C (PM3MKOW U TeXHUKOW, YyMeHHe COBeplllaTb OCO3HAHHbIN
BbIOOp Oymymieid mpodeccud W pear30BbIBaTb COOCTBEHHBIE >KU3HEHHBIE
T/1aHbL;

TOTOBHOCTb M CIOCOOHOCTH K 00Opa3oBaHHMIO M CaM0O00pa30BaHHWIO B
obnacTy GU3MKK Ha MPOTSHKEHUH BCel XKU3HU;

6) 3K0/10rH4ecKoro BOCIIUTAHUSA:



c(OpMHUPOBAHHOCTb 3KOJIOTUYECKOW KY/IbTYPhl, OCO3HAaHUE T100a/IbHOTO
XapakTepa 3K0JIOTHUYeCKUX TTpobsiem;

[JIaHUPOBaHUE M OCYIeCTB/EHHE [eUCTBMM B OKpYXKarolled cpefie Ha
OCHOBe 3HaHWUs 1]eJiell yCTOMUMBOIO pa3BUTHS Ue/I0BeUeCTBa;

pacIIipeHye OfbITa [esTelbHOCTH KOJ0TAYeCKOW HarpaBAeHHOCTH Ha
OCHOBe UMEIOIIUXCS 3HaHUM 110 QH3UKe;

7) 1leHHOCTH HAay4YHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33DEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOMN HaYKWU;

OCO3HaHUWe 1IeHHOCTU HAy4YHOM JesiTeJIbHOCTH, TOTOBHOCTh B Mpoljecce
v3yueHusi (PU3MKU OCYIIECTB/SThH TIPOEKTHYH) UM  HCCIeI0BaTe/bCKYI0
JlessTeTbHOCTh UHAUBUAYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBbIE YHHBepPCa/IbHbIE YUeOHbIe ieHCTBHUS
Ba3oBble joruyeckue AeNiCTBHA:

caMoCTOsiITe/IbHO (D OpMy/IMpOBaTHL U aKTyalu3upoBaTh TMpobiemy,
paccMaTpuBaTh eé BCeCTOPOHHE;

OTpeJie/iATh Lie/I JesTeTbHOCTH, 3aZlaBaTh TapamMeTpbl U KPUTEPUM HX
JOCTHDKEHUS;

BBISIB/IATE  3aKOHOMEPHOCTM U TPOTHMBOpEUMsi B pacCMaTpHBaeMbIX
bU3nUeCKUX sIB/IeHUSX;

pa3pabatbIBaTh MJiaH peliieHyst MPo0eMbl C YUETOM aHa/iv3a UMEIOIXCS
MaTepUabHbIX ¥ HeMaTepuasbHbIX PeCypCOB;

BHOCHUTb KODDEKTHBbI B [IeSiTeJIbHOCTb, OLIeHUBAaTh COOTBETCTBUE
pe3y/bTaToB Lie/IsiM, OLIeHUBaTh PUCKU TOC/Ie/ICTBUH [1esiTe/IbHOCTH;

KOODJIMHUPOBaTb M BBIMOMHATHL paboTy B  YCIOBUSIX peasbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMO/IeHICTBUSI;

pa3BUBaTh KpeaTUBHOE MbIILIJIeHHe TIPU PellieHNH )KU3HeHHbIX TTPobieMm.
Ba3oBblie ucciejoBaTe/IbCKHe JeiCTBYSA:

B/aJleTh HAyUHOW TePMUHOJIOTHEN, K/IIOUeBbIMU TOHSATUSIMU U METO/JaMU
(bur3nUecKol HayKu;

BMaJieTh ~ HaBblKaMM  yueOHO-UCCe/0BaTelbCKOM M TPOEKTHOM
JesaTebHOCTM B 00/1acTd  (PU3MKM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITE/ILHOMY ~ TIOMCKY  MeTOZIOB  pellieHWs 3aad  (U3UUeCKOro
CoZiep>KaHusi, IPUMEeHeHUI0 Pa3/TMUHbIX MeTO/[OB ITO3HAHMUS;

BMaJileTh BUJAMHU [IeSiTeJIbHOCTU 10 TIOMYy4YeHHWI0 HOBOTO 3HAHUs, €ro
MHTeprpeTalyy, npeoOpa30BaHUI0 U TMPUMEHEHUI0 B DPa3/IMUHbIX YyueOHBIX
CUTyaLMsIX, B TOM YKCJ/Ie TIPU CO3/laHUM yueOHbIX MTPOeKTOB B 001aCTH (PU3UKY;

BBISIB/IIT TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3M M aKTya/IM3UpOBaThb 3ajauvy,
BBI/JBUTATh TUTIOTe3y eé pellleHUs, HaXOJUTh apryMeHThl [/Isi Jl0Ka3aTelbCTBa
CBOUMX yTBepXK/€HUM, 3a/laBaTh TlapaMeTpbl U KPUTEPUH PeLleHus;

aHa/IM3UpOBaTh TI0/iyueHHble B XOJie pelLleHUs 3aJaud pe3yJbTaThl,
KPUTUYEeCKU OLleHWBaTh WX JOCTOBEPHOCThb, IPOrHO3MPOBaTh H3MeHeHHe B
HOBBIX yCJIOBUSIX;

CTaBUTh M (OpPMy/nHUpOBaTh COOCTBeHHbIe 3ajaud B 00pa3oBaTe/bHOU
JiesiTeJTbHOCTH, B TOM UHKCJIe TIpYU U3yueHuH (pr3UKu;

[laBaTh OLIeHKY HOBBIM CUTYalUsiM, OLIeHUBaTh PUOOPETEHHBI OTIbIT;



yMeTb TI€PEHOCUTh 3HaHUsA MO0 (U3MKe B IIPAKTUUYECKYI0 00J1acTh
JKHU3HEeIesITe/IbHOCTH;

yMeTb UHTEIPHUPOBaTh 3HAHMS U3 Pa3HbIX MPeJMETHBIX 00/1acTek;

BBLIJIBUTaTh HOBBIE U/IeH, Ipe/jiaraTh OPUrHHa/IbHbIE TIOAXO0bI U PEIeHNs;

CTaBUThb MPOOIEMBI U 3a7lauM, JOIYCKAOIIMe a/TbTePHATUBHbIE PEILeHHS.

Pabora c undopmanmeii:

B/Ia/IeTh HaBbIKaMH TO/y4eHUs] UH(POPMALUU (U3UUECKOT0 CO/EeP>KaHUs
13 UCTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIECTB/ISITh TTIOUCK, aHa/U3,
CUCTEeMAaTH3alii0 U MHTEepPIIpeTalyio MHGOOPMAaLMKA pa3/MyHbIX BUZOB U (hopMm
TIpe/ICTaB/IeHNSI;

OLIeHHBATh JJOCTOBEPHOCTb MH(OPMALIUK;

WCMO/Ib30BaTh CPeACTBAa MHMOPMAI[UOHHBIX M  KOMMYHHKALIMOHHBIX
TEXHOJIOTUM B PElIeHWM  KOTHUTHUBHBIX, = KOMMYHUKaTHBHBIX M
OpraHM3aLMOHHBIX 3a/lau C COO/MOAeHreM TpeOOBaHUl SPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTUEHbBI, PeCYPCOCOEPEXKEHUs], TIPABOBBIX U ITUUECKMX HOPM,
HOPM MH(OPMALIMOHHOM 6e30I1acCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOI'0 COJEepKaHUS B pa3/IMyHbIX (hopmarax C
yuéTOM Ha3HaueHUs1 UWHbOpPMAllMM W 1eJIeBOM  ayJuTOpuH, BbIOMpas
ONTUMaJIbHYIO (hOPMY TIpe/ICTaB/IeHHS U BU3ya/TU3al[|H.

KoMMyHHUKaTHBHbIE YHUBEPCAa/TbHbIe YueOHbIe /JeHCTBHUS:

OCYyIIIeCTBISATL OOIleHWe Ha YypoKax (U3MKA ¥ BO BHEYPOUHOU
JleATeIbHOCTY;

pacro3HaBaTh TIPEANOCHUIKM KOH(IMKTHBIX CUTyalluid W CMsTuaTh
KOH(IUKTBI;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOK) TOYKY 3PEHMSI C UCMO0JIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMAaTb W MCIO/Jb30BaTh  TpPEMMYLeCTBAa  KOMaHAHOU U
VHWUBU/Tya/IbHON PabOThI;

BLIOMpATh TEMATUKy M METO/bI COBMECTHBIX AeWCTBUN C YUETOM OOIIMX
HWHTEPeCOB Y BO3MOKHOCTEH KaXKI0r0 U/jieHa KOJIJIEKTUBA;

MPUHAMAaTh LleJId COBMECTHOM [eATeJIbHOCTH, OpraHu30BbIBaTb U
KOOp/IMHUPOBATh JeWCTBUS 110 €€ NOCTH)KeHUIO: COCTaB/STh MJjaH J1eUCTBUM,
pacrpeziesiitTb poJid C yUY6TOM MHEHHM y4aCTHUKOB, 0OCY)XJaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/IaZlda M KaKJOr0 y4yaCTHHMKA KOMaH/bl B
OOIIMiA pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

rpejjaratb HOBbIe TPOEKTHI, OLIEHWBAaThb HJEeW C TIO3WLIMM HOBU3HBI,
OPWUTMHAJIbHOCTHU, MPAaKTUYECKOW 3HAUMMOCTH;

OCYLLeCTB/ISITh TO3UTUBHOE CTpAaTeruuyeckoe MOBeJieHWe B pa3/IMuHbIX
CUTYAI[UsX, TIPOSIBJISATH TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

PerynisaTuBHBIe YHHUBEpPCA/IbHbIE yUeOHbIe el CTBUSA
CamoopraHu3anusa:

CaMOCTOSITe/TbHO ~ OCYLLeCTBJ/ISITh  MO3HABAaTe/bHYK [JeATeJIbHOCTh B
obmacty GU3MKKM W aCTPOHOMHH, BBIAB/IATH IIPOOJEMBI, CTaBUTh U
copMyipoBaTh COOCTBEHHBIE 3a/]aUM;

CaMOCTOSITe/TbHO COCTaB/ISATh IJIaH pellleHHs PaCYETHBIX U KaueCTBEeHHbIX
3aja4, TI7IaH BBITIOJIHEHUSI TIPAKTHYeCKOW paboThl C yUETOM MMEROIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHHI;

[laBaThb OLIEHKY HOBBIM CUTYaLUsIM;



paciiipsiTh ~paMKd yueOHOro TIpefMeTa Ha OCHOBe  JIMUHBIX
rpeArnouYTeHu ;

JleniaTb 0CO3HaHHBIA BBIOOpD, aprymMeHTUpPOBaTh e€ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLlIeHHBAaTh TTPUOOPETEHHBIM OITbIT;

criocobcTBOBaTh (hOPMHUPOBAHUIO M TIPOSIBJIEHUIO 3PYAWLIMHA B 00/1aCcTH
¢u3MKY, TIOCTOSIHHO TIOBBIIATh CBOM 0Opa3oBaTesibHBIM U KYJIbTYPHbIN
yYPOBEHb.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IEKT:

JlaBaTh OIIeHKY HOBBIM CHUTYAl[{siM, BHOCUTb KOPPEKTHUBHEI B JIeSITe/TbHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

B/Ia/ileTh HaBbIKaMU T[I03HaBaTe/bHOW pedieKCMM KakK OCO3HaHUs
CoBeplllaeMbIX [IeCTBUM U MBICJIUTENbHBIX ITIPOLIECCOB, WX pe3y/bTaTOB U
OCHOBAaHUI;

WCTI0/Ib30BaTh TIpUEMBI  ped/IeKCUU [T OLeHKA CHUTYyalldd, BbIOOpa
BEPHOTO pellieHus;

yMeTb OLIeHWBAaTb PUCKH W CBOEBPEMEHHO TPHWHUMATh PeIlleHHs 10 UX
CHW)KEHUIO;

MPUHUMATh MOTUBBI M apryMeHThbl JAPYTUX TIPU aHajau3e pe3ysbTaToB
JlesiTeTbHOCTY;

MIPUHUMATh Ce0si, IOHMUMasi CBOM HeIOCTaTKH U JOCTOMHCTRA;

MPUHUMAaTh MOTUBBI M apryMeHThbl JADYTHX TIPU aHajau3e pe3ysbTaToB
JlesiTeTbHOCTY;

TIpU3HaBaTh CBOE TTPABO U TIPABO APYTHX Ha OMIMOKH.

B mnipotiecce f0oCTHXeHUs IMUHOCTHBIX pPe3y/IbTaTOB OCBOEHUs IPOrPaMMbl
no ¢usvKe [ YPOBHS cpefgHero o6iero oOpa3oBaHUs Yy O00yYarommMxcs
COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN VHTeJJIeKT, Tipe/iro/iaratoIuii
chOpMHPOBaHHOCTb:

CAMOCO3HaHWS,  BK/IIOUAIOIETO0  CHOCOOHOCTH  TOHWMATh  CBOE
IMOILIMOHA/IbHOe COCTOSTHWE, BHUETb HarpaB/ieHWs pPa3BUTHS COOCTBEHHOM
IMOLIMOHA/ILHOU c(ephl, ObITH YBepEeHHBIM B cebe;

CcamMOperyJ/iMpoBaHusi, BK/IHOUAIOI[Er0 CaMOKOHTPO/Ib, YMeHUe TPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIoCOOHOCTh a/anTHPOBaThCA K
IMOILMOHA/IbHBIM HM3MEHEHUsIM U TIPOSIBJISITh TUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEM MOTHBAL[MH, BK/IHOUAIOLLEe CTpeM/IeHHE K JOCTYXKEHUIO Lie/in
Y yCriexy, ONTHMU3M, UHUIIMaTUBHOCTb, YMeHHe /1eiCTBOBATh UCXO/s U3 CBOUX
BO3MOXKHOCTEH;

IMIMATUM, BK/IIOUAMOIel CMOCOOHOCTh TIOHMMAaTh  3MOIMOHATbHOE
COCTOSIHWe [pPYTUX, YyUWAThIBaTh €ro TIpU OCYIIEeCTBJIeHWUH OOIIeHwus,
CrIoCcOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMATbHBIX ~ HABBIKOB, BKJIIOUAIOIIMX  CIIOCOOHOCTb  BBICTPAMBATh
OTHOILIEHUS C IPYTUMHU JFOABMHU, 3a00TUTHCS, TIPOSIB/ISITE UHTEPeC U pa3peliaThb
KOH(JIUKTBHI.

ITPE/IMETHBIE PE3YJIbTATDBI

K koHily obyuenuss B 10 kjiacce mpeameTHble pe3y/abTaThl Ha 6a30BOM
YPOBHE /I0J/DKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUArOIIUXCST YMEHUH:



JIeMOHCTPUPOBATh Ha TIpUMepax poJib U MeCcTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOW KapTHUHbI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JIesiTe/IbHOCTH JTHO/IeM;

YUUTHIBAaTh TPaHULIbl TPUMEHEeHUs] W3yueHHbIX (U3MUYeCKUX MO/esei:
MaTepuasbHasi TOYKa, WHEpIMajbHasi CHUCTeMa OTCUYéTa, abCOMIOTHO TBEpAOEe
TeJI0, WUJeaabHbIM ra3, MOJEIU CTPOEHUs Ta30B, >KUAKOCTEHM U TBEDJbIX Tes,
TOUEUHBIN 3/IeKTPUUECKUI 3apsi/| TIpU pellieHu Ghr3nueckKux 3a/au;

pacrio3HaBaTh (u3nyeckue SBAeHUs (MPOLecChl) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHWUKH, MOJIEKY/ISIPHO-KUHETUYECKOM TeOpUM CTPOEeHUSs
BellleCTBA U 5JIKTPOJWHAMUKMU: DaBHOMEDHOE U  PaBHOYCKOPEHHOe
NpSIMOJIMHEeHOe  IBIDKeHWe, CBOOOAHOe TiaieHWe Tesl, [JBWKeHWe TI0
OKPY>KHOCTH, WHepLUs, B3auMofeiicTBue Tes, auddysus, OpoyHOBCKOe
JBIDKeHWe, CTPOeHHe >KUJKOCTeN W TBEPABIX Tesl, U3MeHeHre 00bEéMa Tes MpHu
HarpeBaHuM (OXJaXK[JeHUM), TEIJI0BOe pPaBHOBecHe, UCTlapeHue, KOH/leHCallus,
TJIaB/ieHWe, KPUCTa/uIU3alysi, KUIeHWe, BJaXHOCTh BO3/lyXd, MOBbBILLIEHUE
JlaBJieHUs1 Ta3a MpUA €ero HarpeBaHWM B 3aKPbITOM COCYyZe, CBSI3b MEXIY
rapaMeTpaMM COCTOSIHMSI Tra3a B  W30MpoLieccax, SJIeKTpU3alus — Tesl,
B3aMMO/IeHMCTBUE 3apsi/IOB;

OIMUCHIBAaTh MeXaHUUECKOe ABMXeHUe, UCT0Jb3ys (hu3ndecKre BeJIUUrHbI:
KOOpJMHAaTa, IyThb, IepeMelleHre, CKOPOCTb, YCKOPEeHHWe, macca Tesa, CHUia,
WMIYJbC  Tejla, KWHEeTWYeckKas  SHeprusi, IOTeHUWa/JbHasi  SHeprus,
MexaHnuyeckasi paboTa, MexaHWUecKasl MOIIJHOCTb; TIPH OIMMCAHWHW TIPAaBUILHO
TPAKTOBaTh (DU3MUECKUM CMBIC/T HCTIONb3YEMbBIX BEIMUMH, UX 0003HaueHus U
eIMHULIbI, HAXO/IUTb (POPMY/JIbl, CBSI3bIBAIOLIME JAHHYIO (PU3UUECKYI0 BeTUUUHY
C APYTUMH BeJIMUMHAMUY;

OMUCBIBaTh W3yYeHHbIE TEIJIOBble CBOMCTBA TeJ U TEIJIOBbIE SIBJIEHUS,
WCIonb3ysi (u3uyeckre BeJIMUMHBI: [laBjieHHWe rasa, TeMIilepaTypa, CpeaHsist
KUHEeTHUYeCKast SHEepPrus Xa0TUYeCKOro JIBIDKEHUST MOJIEKY/T,
CpeIHEeKBaIpaTUUHAsi CKOPOCTh MOJIEKYJI, KOJIAUECTBO TeIUIOThbl, BHYTPEHHSIS
3Heprus, paborta Taza, Ko03hGUIMEHT TI0/Ie3HOTO /IeWCTBUSA  TErIOBOrO
JIBUTATessi; TIPU OINWCAHWU TPaBUJILHO TpPaKTOBaTh (DU3UUECKUM CMBIC/
WCTIO/Ib3YEMBIX BeJMUMH, WX 0003HaUeHUs U eJUHUI[bI, HaXOJUTh (HOPMYIIbI,
CBsI3bIBAOIIIME IaHHYIO (PU3NUECKYIO BeJIMUMHY C JPYTMMU BeJTMUMHAaM;

OMMUCHIBaTh  U3yY€HHbIe  3/IeEKTPUUeCKMe CBOWCTBA  BelleCcTBa U
j/IeKTpUUeckue siBjieHusi (MPOLeCChl), MCMOJb3Yys (PU3nuecKre Be/MUMHbI:
3/7IeKTPUYECKUM 3apsi/l, 37IEKTPUUeCKOe M0Jie, HalpsUKEHHOCTh MOJIsA, MOTeHLUal,
Pa3HOCTh TOTEHLIUA/IOB; TIPU OMUCAHWK TPABU/IBHO TPAKTOBaTh (hH3UUeCKUit
CMBIC/T UCITO/Ib3yeMbIX BeJWUMH, WX 0003HAueHWs W eAWHHIIbI; YKa3bIBaTb
dbopMy/ibl, CBsi3bIBAIOIME [JaHHYH (U3NUECKYI0 BeJWUMHY C [JIPYrUMU
BeJINUMHAMUY;

aHa/M3MpoBaTh  (U3MUecKrWe TIPOLlecChl U SIBJIEHHUS, UCIMO/Ib3Yys
¢du3nueckre 3aKOHbI W TIPUHIUIIBLL: 3aKOH BCceMMpHOro Ttsarotenus, I, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI MeXaHWYeCKOW SHeprud, 3aKOH
COXpaHEeHUs] UMITy/IbCa, MPUHLMIT CYyTepPrO3ULIMM CUJI, TIPUHLIUI PaBHOMNPABUS
VHEpLUA/IbHBIX CHUCTEM OTCUéTa, MOJIEKY/ISIPHO-KUHETUYECKYI0 TeOpHHI0
CTPOEHMUsI BeIleCTBa, ra30Bble 3aKOHbI, CBSI3b CpeJHeM KUHETUUeCKOM SHepruv
TETUIOBOTO [IBWKEHUSI MOJIEKYJl C abCOFOTHOW TemIiepaTypOu, TepBbiii 3aKOH
TepPMOJVHAMUKH, 3aKOH COXPAaHEHUsl 3/IeKTPUUeCKOro 3apsifia, 3akoH KyoHa,
MpU 3TOM pa3/MyaTh CA0BECHYI0 (JOpPMY/MPOBKY 3aKOHa, ero MaTemMaThUuecKoe
BbIpaKEHHe U yCJIOBHS (TPaHULIbI, 00/1aCTH) IPUMEHUMOCTH;



OOBSICHITH OCHOBHbIE TIPUHIMIBI [eWCTBUS MallliH, TPUOOPOB U
TeXHUUECKHUX YCTPONCTB; pa3nuaTh YCAOBUS MX 0€30MacHOTO MCTIO/Ib30BaHUS
B ITOBCeJHEBHOM >KU3HU;

BBITIOJIHATh SKCIIEPUMEHThI M0 WCCAe[0BaHUIO (DU3NUECKUX SIBJIEHUN U
MPOLIECCOB C MCIO/b30BaHUEM MPSIMBbIX M KOCBEHHBIX W3MEPEeHUH, MPU 3TOM
dopmysvpoBath TMpobeMy/3ajauy W THUIOTe3y y4deOHOro SKCIepUMeHTa,
coOupaTh YCTAaHOBKY W3 TIPeJJIOKeHHOTO 000pyZioBaHUs, TPOBOAUTH OIBIT U
dbopMyMpoBaTh BHIBO/bI;

OCYILIEeCTB/ISITh TPsSIMble U KOCBEHHble M3MepeHUsi (hH3UUeCKUX BeUUMH,
MpU 3TOM BBIOMpATh OMTUMAJ/IbHBIM CTHIOCOO W3MepeHUs M HCIO0Jb30BaTh
M3BECTHbIE METO/Ibl OLIEHKH MOrPEIHOCTeN U3MepeHUl;

WCCNeIoBaThb  3aBUCUMOCTU MeXAY (PU3NUeCKUMM BeJIMUMHaMU C
WCII0/Ib30BaHMEM TIPSIMBIX W3MEPEHWM, TIPU 3TOM KOHCTPYMPOBaTh YCTAHOBKY,
(buKCUpoBaTh pe3y/bTaThl MOJYUeHHON 3aBUCUMOCTU (DU3NUECKHUX BEeJUUMH B
BU/ie TabMIl U TpadvKOoB, [ie/laTh BBIBO/BI TT0 pe3y/IbTaTaM UCC/IeZI0BAHNS;

cobmoziaTh TIpaBW/ia 06e301acHOro Tpy/ia TpY TIPOBeJeHUH UCC/eI0BaHU
B paMKax y4eOHOro 3KCTepuMeHTa, yueOHO-HCC/Ie0BaTe/TbCKOM U TPOEKTHOMN
JleATeJIbHOCTU  C  WCMOJIb30BaHWEM  U3MEDUTENIbHBIX ~ YCTPOWCTB U
naboparopHOT0 000py/10BaHUS;

pelllaTb pacuéTHble 3aJaud C SIBHO 3a/laHHOM (DU3MYeCcKOW Mojiesblo,
WCIob3ysi ¢r3uueckue 3aKOHbl W TPUHIIWIBI, HA OCHOBE aHajau3a yC/IOBUS
3a/laun BbIOMPATh (U3MUECKYIO MO/E/b, BbIAE/ATh (U3MUECKHe BEIUYHHBI U
dopMyibl, HeOOXOANMBIe IS €€ pellleHus], IPOBOAUTh PACUETHI U OLIeHHWBATh
peasibHOCTb TMO/TyYeHHOT0 3HaueHus (hr3uueCcKoul BeJIMUKHbI;

peliaTh KaueCTBeHHbIe 3a/1auu: BbICTparBaTh JIOTUYEeCKU
HEMPOTHMBOPEUYMBYIO LIETIOYKY PAaCCYKJE€HHUU C OMOPOW Ha U3yYeHHbIe 3aKOHBI,
3aKOHOMEPHOCTU U (PU3nUecKue siBIeHUS;

WCTO/Ib30BaTh  TPA  pellleHWH  y4eOHBIX  3aflau  COBpeMeHHbIe
vH(OpMal[MOHHbIe  TeXHOJIOTUM I8 TIOMCKa, CTPYKTYPUPOBaHWUS,
VHTEepIIpeTaliii W  TIpe/iCTaB/eHuss yuyeOHOW W HAyUHO-TIOMYJ/ISPHOMN
vH(opMalMy, TIOly4YeHHOWM U3 pa3/iMuHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh MOJyuyaeMyt0 UH(POpPMaLIUIO;

MIPUBOJIUTh TIpUMEPhI BK/aZla POCCUMCKMX U 3apyOeXKHBIX YUEHBIX-
(GHU3MKOB B pa3BUTHe HayKH, OObSCHEHHe IIPOL[eCCOB OKPY’Karoll[ero MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUM;

WCII0/1b30BaTh TeOpeTHYeCcKre 3HaHUs 10 (U3MKe B MOBCEAHEBHOM )KU3HU
onsi  obecriedeHusi 6e30mMacHOCTH TIpU  oOpailjeHWM C  TipubopamMu U
TeXHUUECKHMH YCTPOMCTBAMH, [I/I1 COXPaHEeHUs 37I0POBbs U COB/TFOZIeHUs] HOPM
5KOJIOTUUECKOT0 TIOBEJIeHUS B OKPY>Katoller CpeJie;

paboTatb B TpyIMe C BBHITIOJHEHHWEM pa3/MUHbIX COLMAIBHBIX PpOJIeH,
TJIAHUPOBaTh pabOTy TPyMIbl, palfMOHAIBHO paCIpefie/isiTh 00s3aHHOCTU U
IJIaHUPOBaTh  JIeITeJIbHOCTb B HECTaHJApTHbIX CUTyalusX, aJeKBaTHO
OLIeHMBaTh BK/aJ, KaXJOro W3 YUYaCTHUKOB TPYyIIbl B  pelleHue
paccMaTpUBaeMOM Mpo0/IeMbI.

K koHily obyuenus B 11 kjiacce mpeameTHble pe3y/abTaThl Ha 6a30BOM
YPOBHE /I0J/DKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCST YMEHUH:

JIeMOHCTPUPOBATh Ha TIpUMepax poJib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOW KapTHUHbI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B TPAaKTUUECKOM esATeIbHOCTH JIHOZieH, 11eJIOCTHOCTb U eIUHCTBO
(bur3uUecKoil KapTUHbI MUPa;



YUUTHIBaTh TPaHUlIbl TPUMEHEeHUs] W3yueHHbIX (HU3MUEeCKUX MO/esei:
TOYEUHbIA 3/1€KTPUYECKUM 3apsil, Jilyd CBeTa, TOUEUHbIM MCTOUYHUK CBeTa,
s/lepHasi MOJZieJib aTOMa, HYKJ/IOHHasi MOJie/lb aTOMHOIO sifipa MpU pelleHun
bur3nueckux 3azau;

pacrio3HaBath (H3UUeCKHe sBjIeHUs (MPOLecChl) U OOBIACHATL MX Ha
OCHOBe 3aKOHOB 9J/IEKTPOJIMHAMHUKM M KBAHTOBOM (U3MKHU: 3eKTphueckasi
TPOBOIUMOCTD, TEIJIOBOe, CBETOBOE, XMMHUUeCKOe, MalrHUTHOe JeliCTBUSI TOKa,
B3aUMO/IEICTBME  MarHUTOB, 3/IeKTDOMAarHUTHas  WHAYKLUS,  JIelCTBUe
MarHUTHOTO TIO/II Ha TIPOBOJHUK C TOKOM MW JIBWKYIIUMCS  3apsij,
3/IeKTPOMAarHUTHbIE KOJIe0aHWS M BOJIHBI, ITPIMOJIMHEMHOEe pacIpoCTpaHeHue
CBeTa, OTpakeHue, TpesioM/ieHue, HHTepdepeHLUs, JUdpakiys 1 M0/spr3alus
CBeTa, JIUCIiepcUs cBeTa, poTo3nekrpuueckuii 3pdekTt (hoTo3adpdekT), cBeToBOE
JlaBjieHMe, BO3HMKHOBEHMe JIMHeMYaToro CreKTpa aroMa BOJOpO/a,
ecTeCTBeHHasl U UCKyCCTBEeHHasl paZ[u0AaKTUBHOCTh;

OIMUCHIBATh M3yUueHHbIe CBOMCTBA BelllecTBa (3/IeKTpUUecKrie, MarHUTHBbIE,
ONTUYECKUe,  JIEKTPUUECKYI0  TIPOBOJJUMOCTh  pa3/iMuHbIX  Cpel]) U
3/IeKTPOMAarHuTHbIe siBleHUs (TPOLIeCChl), UCTIO/b3Ys (PU3nueckre BeTMUUHbI:
37IeKTPUUECKUI 3apsifi, CKjla TOKa, 3/IeKTpUUeCcKoe HarlpsbkeHHe, 371eKTpHuYecKoe
COTIPOTHB/IEHWe, Pa3HOCTb TIOTEHIIMAIOB, 3JIeKTPOJABIIKYIIas Ccuia, paboTa
TOKa, WHJYKIMs MarHUTHOrO TmoJjsi, cuna Awrmepa, cuna JlopeHiia,
VH/JYKTUBHOCTb KAaTYIIKU, SHEPrusi 3JIeKTPUUeCKOr0 U MarHUTHOIO TOJieH,
TepUoz, U yacToTa KojebaHuii B KomebaTe/lbHOM KOHTYPE, 3apsifi ¥ CHjia TOKa B
rpoijecce TAapMOHMUYECKUX  3IeKTPOMAarHUTHBIX  KojebaHul, (oKycHoe
pacCcTosiHie U ONTHYecKasi CH/a JIMH3bI, P OMHMCAHUM MPaBUIbHO TPAKTOBATh
(U3MUeCKU CMBICT WCIOJ/Ib3YeMbIX BeMUMH, MX 0003HaueHUs U eIUHULIBI,
yKa3biBaThb (OpPMYJ/ibl, CBsI3bIBalOIllMe [JaHHYI0 (U3UUECKYI0 BeIUUYUHY C
JIPyTUMU BeJTMUMHAMY;

OMUCHIBAaTb H3yuyeHHble KBAHTOBbIEe SIBJIEHUSI W TIPOLIECChI, UCIMO/b3Ys
bu3nueckre BeTUUMHBI: CKOPOCTh 371€KTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI U
yacToTa CBeTa, SHePrus U UMMY/IbC (POTOHA, Mepuoj, MoJypacriajia, SHeprus
CBSI3M aTOMHBIX Si/iep, MPU OIMCAHWK IIPaBWIbHO TPaKTOBaTh (PU3MUeCKuii
CMBIC/T WCITO/b3yeMbIX BeJIMUMH, WX 0003HaueHHs W e[WHUIIbI, YKa3bIBaTb
dbopMy/bl, CBsi3bIBAIOIME JaHHYH (U3NUECKYI0 BeJWUMHY C [JIpyrUMU
BeJIMUMHAMH, BEIUMC/ISITH 3HaueHue (hU3uuecKoi BeJTMUUHBI;

aHa/M3uMpoBaTh  (U3MUecKrWe TIPOLeCcChl U SIBJIEHHUS, UCMOJb3Yys
dbu3nueckre 3aKOHbI M TIPUHLIUIBL: 3akKOH OMa, 3aKOHBI 110C/Ie/[0BaTe/IbHOI0 1
rapajjielbHOTO COe[IUHeHUs TPOBOJAHUKOB, 3akKoH /[Ikoyss—JleHila, 3aKoH
3/IEKTPOMarHUTHOM WHAYKIMM, 3aKOH TMPSIMOJIMHEMHOT0 pPaclpOCTpaHeHuUs
CBeTa, 3aKOHbl OTPa’KeHUsI CBeTa, 3aKOHbI TIPeJIOMJIEHUs] CBeTa, ypaBHeHUe
OnHIITelHa A1 PpoToaddekTa, 3aKOH COXpaHeHHsI SHePTUU, 3aKOH COXpaHeHUs
HMMITy/IbCa, 3aKOH COXPAaHEeHUs 3JIEKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO UMCJIa, MOCTYJIaThl bopa, 3aKOH paiIM0aKTUBHOTO pacrajia, Mpu 3TOM
pa3uMyaTth CJOBECHYIHO (DOPMYJIMDOBKY 3aKOHa, €ro maTeMaTHyecKoe
BhIp@KEHHE U yCJIOBUS (TPaHULIbI, 00/1aCTH) TPUMEHUMOCTH;

oripe/ie/iiTh ~ HarpaB/ieHWe BEeKTOpa WHAYKIMM MarHUTHOTO  TOJist
MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa U CWJ/ibl JIopeHI|a;

CTPOUTb W OMHUChIBaTh M300pa)keHHe, CO3[jaBaeMoe TUIOCKAM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATD SKCIIEPUMEHThI 10 MCCAe[lOBaHUI0 (DU3UUECKUX SIBJIEHUM U
TIPOL[eCCOB C MCIIO/b30BaHHWEM MPSMbIX M KOCBEHHBIX HW3MepeHHi: MpU 3TOM
dopMmyspoBath TpobeMy/3aadyy W THUMOTe3y ydeOHOro SKCIiepUMeHTa,



cobupaTh YCTAaHOBKY W3 TIPeJJIOKeHHOTO 000pyZioBaHUs, MPOBOAUTH OIBIT U
(dbopMyMpoBaTh BHIBOJbI;

OCYILIEeCTB/ISITh TPsSIMble U KOCBEHHble M3MepeHUsi (hH3UUeCKUX BeUUMH,
MpU 3TOM BBIOMPATh OMTUMA/ILHBIM CTIOCOO W3MepeHUs W HCIO0Jb30BaTh
M3BECTHbIE METO/Ibl OLIEHKHU MOrPEIIHOCTeN U3MepeHUl;

WCCNeIoBaTh 3aBUCUMOCTUA (PU3NUYECKUX BeJMUMH C HCIOIb30BaHUEM
MpSIMBIX W3MEPeHUi: TIPU 3TOM KOHCTPYMPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3y/IbTaThl TIOYUeHHOW 3aBUCUMOCTU (hH3UUeCKHX BEJTMUMH B BHje TaOIMI] U
rpa(uKoB, iesiaTh BbIBO/BI 110 pe3y/ibTaTaM UCC/iel0BaHMUS;

cobmoziaTh TIpaBWIa 6e301acHOro Tpy/a TpY TIPOBeJeHUH UCC/IeI0BaHUI
B paMKax y4eOHOro 3KCTepuMeHTa, yueOHO-HCC/Ie0BaTe/TbCKOM U TPOEKTHON
JleITeTbHOCTU ~ C  WCMOJIb30BaHWEM  U3MEePUTE/IbHbIX  YCTPOWCTB U
naboparopHOTo 000py/10BaHUS;

pelllaTb pacuéTHble 3aZaud C SIBHO 3a/laHHOM (DU3MYeCcKOW Mojiesblo,
WCIoNb3ysi ¢r3uueckue 3aKOHbl W TPUHIIWIBI, HA OCHOBE aHajau3a yC/IOBUS
3a/laud BbIOMPATh (U3MUECKYIO MO/E/b, BbIAE/ATh (U3MUECKHUe BEITUYHHBI U
dopMyibl, HeOOXOANMBIe IS €€ pellleHus], IPOBOAUTh PACUEThI U OLIeHHWBATh
peasibHOCTb TMOTyYeHHOT0 3HaueHus (hr3uuecKoul BeJIMUMHbI;

peliaThb KaueCTBeHHbIe 3a/laum: BbICTPAUBaTh JIOTUYeCKU
HEeTpPOTUBOPEUUBYIO 1IeTIOUKY pacCy’K/|eHHUM C OMopoi Ha M3yuyeHHble 3aKOHbI,
3aKOHOMEPHOCTU U (PU3nUecKue siBIeHUS;

WCTO/Ib30BaTh  TPA  pellleHWH  y4eOHBIX  3aflau  COBpeMeHHbIe
vH(OpMal[MOHHbIe  TeXHOJIOTUM [T TIOMCKa, CTPYKTYPUPOBaHUs,
VHTEepIIpeTaliii W  TIpe/iCTaB/eHUss yuyeOHOW W HAyUHO-TIOMYJ/ISPHOMN
vH(opMalMy, TIOlyYeHHOM U3 pa3/iMuHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh MOJyuyaeMyr0 UH(POpPMALIUIO;

OOBSICHITh TIPUHLIMIIBI I€UCTBUS MallliH, TIPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3nuuaTh yCJIOBUST WX 0e30MacHOr0  WCMOMb30BaHUS B
TOBCeIHEBHOM >KU3HHU;

MIPUBOJIUTh TIPUMEPhI BK/IaZla POCCUMCKMX U 3apyOeXKHBIX YUEHbIX-
(GHU3MKOB B pa3BUTHE HayKW, B 00BsSICHEHHE MPOLIECCOB OKPY)KAIOIIero Mypa, B
pa3BUTUE TEXHUKU U TeXHOJIOTUM;

WCI0/Ib30BaTh TeOpeTHYeCcKre 3HaHUs 10 (U3MKe B MOBCEAHEBHOM )KU3HU
onsi  obecrieueHusi 0e30mMacHOCTH  TIpU  oOpailjeHMM C  TipubopamMu U
TeXHUUECKUMH YCTPOMCTBAMH, [I/I1 COXPaHEeHUs 37J0POBbs U COO/TFOZIeHUs] HOPM
9KO0JIOTMYeCKOTro TOoBe/IeHUs B OKpYyKatollleli cpejie;

paboTatb B TpyIMe C BbHITIOJHEHHWEM pa3/MUHbIX COLMAIBHBIX PpOJIe,
TJIAHUPOBaTh pabOTy TPyMIbl, palfMOHAIBHO paCIpefie/isiTh 00s3aHHOCTU U
M7IaHUPOBATh  JIeSiTeJIbHOCTb B HECTaHZAPTHBIX CUTyalUsiX, aJleKBaTHO
OlleHWBaThb BK/aJi KaXJOro M3 Y4YaCTHUKOB TpYyMMbl B  pellleHUe
paccMaTpUBaeMOM Mpo0/IeMbI.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJIACC
HauMeHoBaHHe KoinyecTrBo yacos
No JekTpoHHbIE (HH(ppoBHIe)
Pa3jie/I0B H TeM KoutponbHbie IIpakTHUeckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
nporpamMmmsbl paboThI paboTsI
Pazfen 1. PIBNKA 1 METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®dui3uKa U MeTO/Ibl 5 bubmoteka LIOK
’ HAyYHOTO TIO3HAHUSI https://m.edsoo.ru/7f41bf72
Nroro no pa3peny 2
Pa3fen 2. MEXAHUKA
bubmmoreka LJOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
22 Huraniia 7 https://m.edsoo.ru/7f41bf72
3aKOoHBbI Bub HOK
nbnoreka
2.
3 COXPAHEHIBLE 6 1 1 https://m.edsoo.ru/7f41bf72
MeXxaHUKe
Uroro no pa3geny 18
Pa3pen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
OcCHOBBI
31 MOJIeKYJISIPHO- 9 1 bubnuoreka LIOK
' KUHEeTHUeCKOH https://m.edsoo.ru/7f41bf72

TeOpUHn



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

39 OcHoBBI 10 bubnuoreka LIOK
’ TepMOJVHAMUKU https://m.edsoo.ru/7f41bf72
ArperatHblie
33 COCTOSIHHSI . bubmoreka IIOK
' BeijectBa. ®a3oBbie https://m.edsoo.ru/7f41bf72
repexo/ibl
Uroro nio pasgeny 24

Pazpen 4. DJIEKTPOJJUHAMUKA

bubmoreka IIOK
4.1 3
JIeKTpOCTaTHRa 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN
4 5/IeKTPUYECKUU TOK. 1 bubnuoreka LIOK
' TOKM B pa3/IMuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Wtoro no paspeny 22
Pe3epBHOe Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

I[TPOI'PAMME



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

11 K/TACC

HaumMmenoBaHue KosmuecTBO yacoB
No OneKTpoHHbIe (H(POBEHIE)
Pas3jie/10B H TeEM KoutpoibHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCYPChI
NporpamMmsbI padoThI padoThI
Pazpgen 1. DJIEKTPOIJUHAMUKA
MaruHurtHoe T1oJ1e. i LIOK
nbmMoTeka
11 IMeKTPOMArHHTHAS = 1 3 https://m.edsoo.ru/7f41c97¢
VHJYKLHS
Ntoro no pa3zpeny 11
Pa3pen 2. KOJIEBAHUS 1 BOJIHbBI
MexaHuueckue u
bubmmoreka IIOK
2.1 3/1IeKTPOMAarHUuTHbIE 9 1
https://m.edsoo.ru/7f41c97c
KosebaHust
MexaHuueckue u
bubmioTeka 1IOK
2.2 3/1eKTPOMarHUTHbIe 5 1
https://m.edsoo.ru/7f41c97¢
BOJIHBI
bubmmoreka IIOK
2.3 0]
frriKa 10 3 https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pa3sen 3. OCHOBBI CITEIIAJIbHON TEOPYUN OTHOCHUTE/IbHOCTH

3.1

OCHOBBI CrielfaaIbHOM
TEeOpHUH
OTHOCHUTE/IbHOCTU

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



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

Wtoro no paspeny 4

Pa3pen 4. KBAHTOBASA ®PU3NKA

41 OnemMeHThbI KBaHTOBOM 5 bubmmoreka LIOK
' OINTHKU https://m.edsoo.ru/7f41c97¢c
bubmmoreka IIOK
4.2 Ctpoenue ato
TPOeHHE aToMa 4 https://m.edsoo.ru/7f41c97c
bubmoTeka LIOK
4.3 A
TOMHO® 2P0 > https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHN U ACTPO®PU3NUKHA

51 OneMeHTbl aCTPOHOMUHU ; | Bubmioreka IIOK
’ 1 aCTPOU3UKH https://m.edsoo.ru/7f41c97¢
Uroro nio pasgeny 7
Pa3pen 6. OBOBIIAIOIIIEE ITIOBTOPEHUE
6.1 Oo6obimaroree 4 bubmmoreka IIOK
' TIOBTOPEHNEe https://m.edsoo.ru/7f41¢97c
Uroro nio pasgeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO ca 4 ;
YACOB I10 [TPOTPAMME



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




IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/IACC
Ne Ko/muecTBO yacos
JJIEKTPOHHBIe
Jara nM(poBbIe
n | Tema ypoka KonTpo/ibHbIe IIpakTHueckue
Bcero HU3yueHusl oOpa3oBare/bHbIe
/ paboThI paboThI
pecypchl
n
@ur3rKa — HayKa 0 TIpupoje. Bubmoreka IIOK
1 HayuHble MeTOABI TO3HAHUS 1 02.09 https://m.edsoo.ru/ff0c32e
OKpY’KaroIllero Mupa 2
Posib 1 MecTo pU3MKM B
OPMUPOBaHUHU
opuitp . . Bubmoreka LIOK
COBpPeMeHHOW Hay4YyHOU
2 1 04.09 https://m.edsoo.ruw/ff0c33e
KapTHHBI MUDa, B 5
MpaKTUYeCKOM JesiTelTbHOCTU .
Jofien
MexaHHWuUecKoe JIBUKEHUE.
OTHOCHUTENBHOCTh bubmmoreka IIOK
3 MeXaHUUeCKOro JBUKeHUS. 1 09.09 https://m.edsoo.ru/ff0c350
[MepemeirieHre, CKOPOCTb, 8
yCKOpeHue
bubmioTeka LIOK
PaBHOMepHOE
4 o 1 11.09 https://m.edsoo.ru/ff0c362
NIPSIMOJIMHENHOE [IBHKeHHe 0
5 PaBHOyCKOpeHHOE 1 17.09 bubmoTeka LIOK
MIPSIMOJIMHENHOE JIBU)KeHVe https://m.edsoo.ru/ff0c372



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

€

CBo0o/1HOE TIa/IEHHE.

6 YckopeHue CBOOOHOTO 19.09 Bubmmorexa LIOK
P A ' https://m.edsoo.ru/ff0c39cc
najieHust
KpuBonnHeliHOe JBrOKeHUe.
7 [Br>KeHHe MaTepraIbHOU 24.09 Bubamorexa LIOK
P ' https://m.edsoo.ru/ff0c3ada
TOUKM T10 OKPY>KHOCTH
[TpUHLIUIT OTHOCUTEBHOCTH
bubmioTeka LIOK
lNanvnes. MuepuuanbHble
8 . 26.09 https://m.edsoo.ru/ff0c3be
CHUCTEeMBI OTCcueTa. [lepBbii 3
3aK0H HbloTOHa a
Macca Tena. Cuna. [IpuHiun
N bubmmoreka IIOK
CyneprosvLuu cui. Bropoi
9 01.10 https://m.edsoo.ru/ffOc3be
3akoH HbroToHa fy1st g
MaTrepuaabHOU TOUKH B
. Bubmoreka IIOK
Tperuii 3akoH HeroToHa /1
10 03.10 https://m.edsoo.ru/ff0c3be
MaTepuabHbIX TOUEeK 3
3aKOH BCEMHPHOI0
bubmioTeka LIOK
TaroteHusi. Cuma TsHKeCTH.
11 08.10 https://m.edsoo.ru/ff0c3d0
[TepBast KocMUuecKast 0
CKOpPOCTb B
bubmmoreka IIOK
Cuna yripyroctu. 3akoH
12 10.10 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8
13 | Cuna Tpenusi. KoadpduimeHt 15.10 bubmmoreka LIOK

TpeHusa. Cuia

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

COTIpOTHUBJIEHHS TIPU
ABIM)XEHHH TeJld B )KUJAKOCTH
WJIK ra3e

[ToctymnaresibHOe U
BpalllaTe/ibHOe [IBUKeHHe
abCoIOTHO TBEPAOTO Tea.

bubmmoreka IIOK

14 17.10 https://m.edsoo.ru/ff0c41a
MowmeHT cuibl. [11edo cumbl. 6
YcoBus paBHOBeCUst B
TBEpJOro Tesa
Nmnynec maTepuanbHOU
TOUKH, CUCTEMBI
bubmmoreka LIOK
MaTepuabHbIX TOYEK.
15 22.10 https://m.edsoo.ru/ff0c43d
Vmiynbc cusbl. 3aKOH 6
COXPaHeHHsl UMITYJIbCa. -
PeakTrBHOe AiBH)XeHUe
PaboTa ¥ MOIIJHOCTb CHUJIBI.
KuneTtnueckast sHeprus Bubmoreka IIOK
16 | maTepua/sbHOW TOUKH. 24.10 https://m.edsoo.ru/ff0c450
TeopeMa 00 U3MEeHEHUH 2
KWUHETUYeCKOW SHeprumn
[ToTeHlManbHas SHEPTHSI.
[ToTeHIMabHAs SHEPTUS
yIipyro ge(opMrUpoBaHHOM Bnbmaoreka HOK
17 05.11 https://m.edsoo.ru/ff0c461
npy>kuHbl. [loTeH1ManbHas .
SHeprus Teja BOIU3U -
TOBEPXHOCTH 3eMJIr
18 | IloreHumanbHbIe U 07.11 Bubmorteka IIOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

HeroTeHIUaTbHbIe CHJTbI.
CBs13b pabOoTHI
HeIroTeHIUaTbHBIX CHUJI C
M3MeHeHHeM MeXaHUUeCKOon
JHEPIUM CHCTEMBI TeJl. 3aKOH
COXpaHEeHUs MeXaHUYeCKOU
SHepruu

https://m.edsoo.ru/ff0c478

19

JlabopaTopHast pabota
«H/ccnenoBaHue CBSI3U
paboThI CUJIBI C U3MEHEeHHeM
MeXaHUUYeCKOW SHepruu Teja
Ha [IpUMepe PaCTsKeHHUsT
Pe3MHOBOI0 JKI'yTa»

12.11

20

KonrposeHast pabota o
Teme «KrHemaTuKa.
[JvHaMuyKka. 3aKOHBbI
COXpaHeHUsI B MeXaHHKe»

14.11

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE [10JI0’KeHUs
MOJIEKY/IIPHO-KMHETUUeCKOU
Teopuu. bpoyHoBCKOe
nBwkenue. Inuddysus

19.11

bubmioreka LIOK
https://m.edsoo.ru/ff0c4dc
2

22

XapakTep ABWKeHUs U
B3aUMO/IeMCTBUS YaCTUL]
BewecTBa. Mogenu
CTPOEHUsI ra30B, KUAKOCTeM
Y TBEPIBIX TeJl

21.11

23

Macca mosnekyin.

26.11



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

KosmmuecTBo Beliectsa.
[TocrosiHHasi ABorazipo

24

TersioBoe paBHOBecuHe.
Temnepatypa u eé
u3smepenue. Illkana
TeMrieparyp Llenbcus

28.11

25

WneanbHenii raz 8 MKT.
OcHoBHoe ypaBHeHre MKT

03.12

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

Ab6contoTHasi TeMriepatypa
KaK Mepa cpeJiHei
KUHEeTUUeCKOW SHepruu
JBU)KEHUS MOJIEKY/I.
YpaBHeHue MeHieneeBa-
KnarnetipoHa

05.12

bubmoreka LIOK
https://m.edsoo.ru/ff0c511
e

27

3akoH [anbToHa. ['a3oBbie
3aKOHBI

10.12

28

JlaboparopHast paboTa
«ccnepoBanme
3aBUCUMOCTH MEXIy
rapaMeTpamM# COCTOSTHUS
pa3peXXeHHOT0 ra3a»

12.12

29

V3ompotiecchl B U/jeaibHOM
rase u ux rpaduueckoe
Tipe/iCTaB/ieHre

17.12

bubmioreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BHyTpeHHsist S3Heprus
TepMOJMHAMHUUEeCKON

19.12

bubmmoreka IIOK
https://m.edsoo.ru/ff0c595



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

CHACTeMBI U CITIOCO0BI eé
ysMeHeHus1. KoymuecTBo
TEeTUIOTHI U pabora.

2
BHyTpeHHsis sHeprus =
0/IHOaTOMHOT0 U/lea/IbHOTO
rasa
bubmmoreka IIOK
31 Buppl Teruionepenauu 24.12 https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TeI0EMKOCTb
BelljecTBa. KommyecTtso Bbubmioteka LIOK
32 TeIIOThI TIpU 26.12 https://m.edsoo.ru/ff0c5¢3
Teruionepeayve. 6
ApmabaTHbIH TIporiecc
[TepBbIii 3aKOH
TEePMOAVHAMUKHU U €ro bubmmoreka LIOK
33 14.01
MpUMeHeHue K https://m.edsoo.ru/ff0c5efc
v3oriporieccam
HeobpaTiMoCTh po1jeccoB bubmmoreka IIOK
34 B rpupo/ie. Bropoli 3akoH 16.01 https://m.edsoo.ru/ff0c623
TepMOIMHAMUKHA 0
. Bubmioreka IIOK
ITpunumn gericteus u KI1
35 prd . A A 21.01 https://m.edsoo.ru/ff0c600
TeIJIOBOU MalllVHbI .
36 | Lukn KapHo u ero KII/] 23.01
OKosiornuyeckre mpobeMsbl
37 P 28.01

TeTJI09HEePreTUKU



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952

O6o011atoIHi YPOK bubmmoreka IIOK
38 | «MonekynspHas ¢hr3MKa. 30.01 https://m.edsoo.ru/ff0c693
OCHOBBI TEpMOIUHAMUKI» 8
KonTtposnbHast pabora o
bubmoreka LIOK
Teme «MoviekysipHas
39 04.02 https://m.edsoo.ru/ff0c6a5
¢u3rka. OCHOBBI 0
TePMOJUHAMUKN» =
[Tapoobpa3oBaHue u Bubnuoreka IJOK
40 KOHZleHcalus. VicnapeHuve u 06.02 https://m.edsoo.ru/ff0c63b
KUTIeHHe 6
AbcomtoTHas 1 bubmmoreka IIOK
41 OTHOCHUTE/IbHAs1 BJIAXKHOCTh 11.02 https://m.edsoo.ru/ff0c64d
BO3Ayxa. HacklIlleHHBIH rap 8
TBéppoe Tejo.
Kpucrannueckue u
amopHbIe Tena.
42 AHI/IPBCST Onusi CBOMCTB 13.02 Bubmorexa LIOK
P ' https://m.edsoo.ru/ff0c65f0
KpUcCTa/uioB. XKuakue
KpucTaiabl. CoBpeMeHHbIe
MaTepuarbl
[lnaBnenue u
bubmioreka LIOK
KpUCTasUTU3alys. Y ienbHast
43 18.02 https://m.edsoo.ru/ff0c670
TEeTUI0Ta TUIaB/IeHNsI. 3
Cybmmariust B
bubmoTeka LIOK
YpaBHeHuUe TeTIOBOTO
44 20.02 https://m.edsoo.ru/ff0c682

basaHca

0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

OnekTpu3alys TeJl.
OnekTtpuueckuii 3apsiz. [IBa

bubnuoreka LIOK

45 .
BU/IA 3JIEKTPUYECKUX 25.02 https://m.edsoo.ru/ff0c6bcc
3apsiioB
[TpoBOAHUKY, IU3/TEKTPHUKHU
Y TI0JIYIIPOBOJHUKU. 3aKOH Bubmioreka LIOK
46 27.02
COXpaHeHUs 3JIeKTPUUeCKOro https://m.edsoo.ru/ff0c6bcc
3apsza
B3aumogeiicTBue 3apsi/oB.
47 | 3akoH qu JIOHA Torlsqlfblﬁ 04.03 Bubmorexa LIOK
y N : https://m.edsoo.ru/ffO0c6ce4
371eKTPUYeCKUH 3apsif
HanpskéHHocTh
371eKTPUUECKOT0 T0JIsL.
48 [IpuHUMD CcyTieprio3vLiuu 06.03 Bubmmorexa T[OK
pHHL yrep EI ) https://m.edsoo.ru/ff0c6df2
371eKTPUYeCKUX MoJiel.
JIvHyY HarpsHKEHHOCTU
Pabora cun
49 3/IeKTPOCTaTUUeCKOr O I10JIA. 11.03 Bubmoreka IIOK
[Totenuman. PasHOCTh ' https://m.edsoo.ru/ff0c6f00
MOTEeHI[MaJIOB
[TIpoBOHUKM U IU3/IEKTPUKU
P P bubmioreka LIOK
B 3/IEKTPOCTAaTUUECKOM I10J1€.
50 13.03 https://m.edsoo.ru/ff0c701
[uanekTpuueckas 3
TIPOHULIAEMOCTb a
n bubmioTeka LIOK
OJIEKTPOEMKOCTb.
51 18.03 https://m.edsoo.ru/ff0c712
Kongencarop

6



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

52

ONeKTPOEMKOCTb I1/IOCKOT0
KOH/leHCaTopa. DHeprus
3apsDKeHHOI'0 KOH/leHcaTopa

20.03

bubnuoreka LIOK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTopHast paboTa
"N3mepeHue
3/IeKTPOEMKOCTU
KOHZleHcaTopa"

01.04

54

[IpuHLMIT AefCTBYS U
TIpUMeHeHHe
KOH/IEHCaTOpOB,
KOIMPOBAa/IbLHOIO arrapara,
CTPYWHOrO TIpUHTEpa.
OJIeKTpoCTaTUyecKas
3auTa. 3a3eM/ieHue
3JIEKTPONPHUOOPOB

03.04

55

ONeKTpUUeCcKUm TOK,
yCJIOBUS €70
CyLL|eCTBOBaHMSI.
[TocTosiHHBIN TOK. CHila
ToKa. HarpsikeHue.
CornpotuBienue. 3akoH Oma
JJ1s1 y4acTKa Lienu

08.04

56

[MocnemoBarensHOe,
TriapaJiie/lbHOe, CMelllaHHOe
COeIMHEHUE TTPOBO/IHUKOB.
JlaboparopHas paboTa
«/I3yueHre cMeIIaHHOTO

0.5

10.04

bubnuoreka LIOK
https://m.edsoo.ru/ff0c74£0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

COeJMHEeHUs pe3’CTOPOB»

57

PaboTa 1 MOII[HOCTB
3/IEKTPHUUECKOT0 TOKA. 3aKOH
[xoynsa-JleHna

15.04

bubmmoreka IIOK
https://m.edsoo.ru/ff0c783
8

58

3akoH Oma /1/1s IOJTIHOM
(3aMKHYTOM) 2/1eEKTPUUECKOM
uenv. KopoTkoe 3ambIKaHue.
JlaboparopHas paboTa
«3mepenue D/1C
WCTOYHUKA TOKA U ero
BHYTPEHHET 0
COTIPOTHBJIEHUSI»

0.5

17.04

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OJIeKTPOHHAs TIPOBOAUMOCTh
TBEPJBIX MeTa/l/IOB.
3aBUCUMOCTb
COTIPOTUBJ/IEHHS MeTajl/IoB OT
TemriepaTypsbl.
CBepxInpoBoAUMOCTb

22.04

60

OJIeKTPUYECKUM TOK B
Bakyyme. CBOICTBa
3JIeKTPOHHBIX MyUKOB

24.04

61

[TonynpoBoAHUKH, UX
coOCTBeHHas ¥ TIpUMeCHast
npoBoAuMocTb. CBOUCTBA p
—n-Tepexoja.
[TonyripoBOiHUKOBBIE
npruOOopBI

29.04

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

OJIeKTPUYECKUU TOK B
pacTBopax M pacriiaBax

bubmmoreka IIOK

62 | D3/IeKTPOJIUTOB. 06.05 https://m.edsoo.ru/ff0c82b
DJIEKTPOJIUTUYECKast a
JuccoLanusi. DJIeKTPOJIn3
ONeKTpUYeCKry TOK B rasax.

63 CamocTosITe/bHBIN U 08.05 Bubnuoreka IIOK
HEeCaMOCTOSITe/IbHBIN paspsif. ’ https://m.edsoo.ru/ff0c84ae
Monnus. I1lna3sma
OnekTpuuecKre IpUOOpLI U
YCTPOICTBA U UX

64 | mnpakTUUecKoe IpUMeHeHue 13.05 Bubamorexa LIOK

P P ) ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKU
6e3omacHoCTU
. bubmioTeka [IOK
O60011aroLuil ypok

65 HHEOTH P 15.05 https://m.edsoo.ru/ff0c88b
«3DJIeKTPOAUHAMHUKa» o
KonrposeHast pabota o
Teme «DJIeKTPOCTaTUKa.

66 | IloCTOSHHBIN 3/1€KTPUUECKUN 20.05 Bubamoreka LIOK

P ' https://m.edsoo.ru/ff0c8a8a
TOK. TOKM B pa3/nyHbIX
cpegax»
Pe3epBHbIi1 ypOK. Bubmoreka IIOK

67 | KoHTtponbHas pabora o 22.05 https://m.edsoo.ru/ff0c8c5
Teme "DIeKTPOAUHAMUKA" 6

68 | Pe3epBHbI ypOK. 27.05 bubmioTeka [IOK

O06o061arolri YPoK 10

https://m.edsoo.ru/ff0c8f6¢c



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

TemaMm 10 Kacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 K/TACC

Ne KoiuuecTBo yacoB
JJIeKTPOHHBIE
Jara nu¢poBbIe
n | Tema ypoka KonTpo/sibHbIe IIpakTHyeckue
Bcero U3ydeHusl oOpa3oBarTe/bHbIE
/ paboThI paboThI
pecypchl
n
[TocTosiHHBIE MATHUTBI U UX
B3aMMO/IeNCTBYeE.
bubmoreka LJOK
MarnsuTHoe nosie. Bektop
1 . 1 05.09 https://m.edsoo.ru/ff0c977
MarHMUTHOU UHAYKLIAU. 3
JIMHWY MarHUTHOM B
WHAYKLWA
MaruuTtHoe noJie
MPOBOJHHUKA C TOKOM. OmnbIT bubmoreka LJOK
2 . 1 06.09
Jpcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
TPOBO/IHUKOB C TOKOM
JlaboparopHas pabota
3 «3 EeHI/IE_ MaFl;){I/ITHOFO 1 1 12.09 Bubmiorexa LIOK
y ' https://m.edsoo.ru/ff0c98fe
TIOJ1s1 KaTyIIKU C TOKOM»
[elicTBYie MarHUTHOTO TIOJISI
Ha MPOBO/IHUK C TOKOM.
Cunma Amrepa.
4 JlaboparopHast pabota 1 1 13.09 Bubmiorexa LOK
paTop p - ) https://m.edsoo.ru/ff0c9ac0
«WccnepnoBanue JeWCTBUAS
MOCTOSIHHOTO MarHviTa Ha
PaMKy C TOKOM»



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

[lelicTBHE MarHUTHOTO TIOJISt
Ha JIBIDKYIIYOCS
3apspKeHHY0 yactuily. Cusa
Jlopentia. Pabora cusbl
JlopeHija

16.09

bubmoreka LJOK
https://m.edsoo.ru/ff0c9df4

O/1eKTpOMarHUTHas
nHAykLus. [1IoTok BekTOpa
MarHuTHOM uHAyKouu. 31C
WHAYKLUA. 3aKOH
3/71eKTPOMAarHUTHOMN
nHAykuun dapages

17.09

JlaboparopHast pabota
«HccmenoBaHue SIB€HUS
3/71eKTPOMAarHUTHON

VHYKLIAW»

23.09

bubmoreka IIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTL. ABNEeHKe
camouHAaykiuu. 31C
CaMOMHAYKLMU. DHeprus
MarHUTHOTO M0JIs1 KaTYLLIKU
C TOKOM.
DJIEKTPOMarHUTHOE TIoJj1e

24.09

BubmoTeka [IOK
https://m.edsoo.ru/ff0ca600

TexHUUECKHE YCTPOUCTBA U
WX TIPUMEHEHHUE:
MOCTOSIHHbIE MarHUTBHI,
3/IEKTPOMArHuTHI,
3/IeKTPO/JBUTaTe b,
YCKOPUTEIU 3JIeMeHTapHbIX

30.09



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4

YyacTUL], UHAYKLMOHHAsI
reyb

10

O6o6maromuii ypok
«MarnurHoe noJe.
OJIeKTPOMarHUTHast

VH/YKLIUSI»

01.10

bubmmoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHast paboTa 1o
TeMe «MarHuTHoe 1oJie.
OJIeKTpOMarHuTHas

VHYKLIUS»

07.10

bubnmroreka LJOK
https://m.edsoo.ru/ff0cad58

12

CBobOofiHBIE MEXaHUUECKHE
KonebaHus1. "'apMoHUUeCcKue
KosiebaHus1. YpaBHeHHe
rapMOHWYECKUX KOJie0aHHUM.
IIpeBpallienie 3HeprUn

08.10

bubmoTeka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHasi paboTa
«MccnepnoBanue
3aBUCUMOCTH TIepHo/a
MaJibIX KojiebaHui rpy3a Ha
HUTH OT JJIUHBI HUTH 1
MaccChl Tpy3a»

14.10

14

KosiebaTebHbIN KOHTYP.
CBobo/iHBIE
3/IeKTPOMarHUTHbIE
KosiebaHus B UlealbHOM
KosiebaTesTbHOM KOHTYPe.
AHaJIOrUss MeXxay

15.10

bubmoreka [IOK
https://m.edsoo.ru/ff0cb82
0



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

MeXaHUYeCKUMHU U
3JIEKTPOMarHUTHBIMHU
KoJ1ebaHusIMU

15

®opmyna TomcoHa. 3akKoH
COXpaHEeHUsl SHEPTUU B
H/lealbHOM Kosie0aTeslbHOM
KOHTYype

21.10

bubmmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXarIuX KosebaHusIX.
BreiHyXjeHHbIe
MeXaHU4yecKre KomebaHusl.
Pe3onanc. BeiHyXieHHbIe
3/1eKTPOMarHUTHbIE
KosiebaHus

22.10

bubnroreka LJOK
https://m.edsoo.ru/ff0cbb8
6

17

[TepeMeHHBIH TOK.
CuHycouianbHbIN
riepeMeHHbIH TOK.
MOLIHOCTE MepeEMeHHOT0
TOKa. AMIUIUTYHOe U
JIeACTBYOLLlee 3HaUeHHe
CUJIbI TOKA Y HaMpsDKeHUst

05.11

bubmoTeka [IOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[Tpou3Bo/CTBO, Mepeaya u
rotpebsieHre
3/71eKTPUUeCKOUN SHepruun

11.11

19

YcrpolicTBo U
TpaKTHUUeCKoe NpUMeHeHne

12.11

bubmoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4

3/71eKTPUUECKOT0 3BOHKa,
reHepaTopa nepeMeHHOro
TOKa, TUHUHN
37eKTporiepejay

20

JKOJIOTUYeCKUe PUCKU IpU
TIPOM3BO/CTBE
71ekTpo3Hepruu. Kysbstypa
WICITI0J/Ib30BaHUS
3/IeKTPO3HEPryy B
MOBCe/JHeBHOM YKU3HU

18.11

21

MexaHuueckKye BOJIHbBI,
yCJI0BUS paclpoOCTpaHeHuUs.
[Tepuoa. CkopocTb
pacripocTpaHeHus U JjIMHa
BOJIHBL. [Tonepeunsle u
TNIPO/I0/IbHbIE BOJIHBI

19.11

bubmmoreka IIOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpPOCTb 3BYKa.
I'pomMKoOCTS 3BYKa. BricoTa
ToHa. TeMOp 3ByKa

25.11

bubmoreka IIOK
https://m.edsoo.ru/ff0cccOc

23

OeKTpOMarHUTHbIE BOJTHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkana 3/1eKTpOMarHUTHBIX
BOJHH

26.11

bubmoreka LJOK
https://m.edsoo.ru/ff0ccfe0

24

[IpyHLMIIBI pafXOCBS3U U
TesieBUieHUs. Pa3Butre
Cpe/iCTB CBSI3U.
Pagnonokanus

02.12



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54

KoHTpospHast pabota

bubnuoreka IIOK

25 .
«Konebanust 1 BOJTHBI» 03.12 https://m.edsoo.ru/ff0cc6f8
[IpsiMmonuHenHOe
pacripocTpaHeHue CBeTa B bubmoteka LIOK
26 OJIHOPOJIHOM Cpefie. 09.12 https://m.edsoo.ru/ff0cd35
ToueuHbI!t ICTOYHUK CBeTA. 0
JIyu cBeTa
OtpakeHHe cBeTa. 3aKOHBI
57 | OTP@KeHH CBeTa. 10.12 Bbubmmoreka LIOK
[TocTpoeHue M300pa>keHUI ' https://m.edsoo.ru/ff0cd4e0
B [JIOCKOM 3€epKaJie
[TpenomsieHue cBerta.
[TosnHOe BHyTpeHHee
28 OT ameHHeyl'I[) eZleJIbHbIN 16.12 Bubmmorexa LIOK
P - P ’ https://m.edsoo.ru/ff0cd7f6
YT'OJ1 IOJTHOTO BHYTPEHHET 0
OTpa’keHHUs
JlabopaTopHasi paboTa
29 I/I3MIZ EH[I)/IE HOpKaBaTEJIH 17.12 Bubmmorexa LIOK
«
P ' https://m.edsoo.ru/ff0cd67a
TpeIOMJIeHHsI CTeKJIa»
JInnsel. [TocTpoeHue
M300paykeHuH B JIMH3E. bubmoreka LIOK
30 . 23.12
®opmysia TOHKOM JIMH3bI. https://m.edsoo.ru/ff0cddle
YBeniueHue JIMH3bI
JlaboparopHasi pabota
31 «/ccnenoBaHye CBOMCTB 24.12

1300pa’keHUM B JTMH3aX»



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8

Hduvcnepcus ceera.
CnoxHblii coctaB 6enoro

32 cBeta. [IBet. JlabopaTopHas 30.12
pabora «HabsrozeHue
JIACTIePCUU CBeTa»
NHurtepdepenyys cBeta.

o P;CIE Em ?BETa 1301 BbubmoTeka LIOK

Pty N ' https://m.edsoo.ru/ff0ced22

NudpakioHHas peléTKa

34 IToniepeyHOCTEL CBETOBBIX 14.01 Bbubmmoreka LIOK
BoJiH. [lonsipy3ariis ceeta ' https://m.edsoo.ru/ff0cf02e
OnTuueckue MpUOOPHI U

35 | yCTpOWCTBA U YCIOBUS UX 20.01
6e30mMacHOr0 MPUMEHEeHHSI
['paHuLIbl TPUMEHHUMOCTU

36 K/IaCCUYeCKO MeXaHUKHU. 2101 bubmmoreka IIOK
[TocTynaTel cielanbHOU ' https://m.edsoo.ru/ff0cf862
TeOpPUU OTHOCUTETbHOCTH
OTHOCUTENBHOCTD

37 OZHOBPEMEHHOCTH. 27.01 Bbubmmoreka IIOK
3ame/jieHe BpeMeHU 1 ' https://m.edsoo.ru/ffOcfa42
COKpalljeHUe JJTMHbI
OHeprusi ¥ UMITyJIbC

38 PeNIATHBUCTCKOM YaCTHULIbI. 28.01 bubmoteka LIOK
CBsi3b Macchbl € SHepruen u ' https://m.edsoo.ru/ffOcfc68
HIMITyJ/IbCOM. DHeprus MoKost

39 KoHTposbHast paboTa 03.02 bubmoreka IIOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22

«Ontuka. OCHOBBI
CrieljaIbHOU Teopyu
OTHOCUTEILHOCTU»

https://m.edsoo.ru/ff0cf6£0

®otoHbl. ®opmyiia [11aHKa.

bubmmoreka IIOK

40 .
OHeprusi ¥ UMIMYyJIbC POTOHA 04.02 https://m.edsoo.ru/ff0cfel16
OTKpBbITHE U UCCIel0BaHNe Bub 1OK

nbMoTeka

41 oto3(¢ekta. OnbiThl A. I'. .
¢ bd 10.02 https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHsI poTo3ddekTa.

@ Uq)q) N bubnuoreka IIOK

YpaBHeHue DUHILITEeHA IS

42 11.02 https://m.edsoo.ru/ff0d015
dboTtosrddekra. «KpacHast .
rpaHuiia» poTtoaddekTa -
[Hasnenue ceera. OmbiTsl I1. bubmoreka LIOK

43 | H.JlebemeBa. XvuMHueckoe 17.02 https://m.edsoo.ru/ff0d04a
JIeMCTBHYe CBEeTa 6
TexHUuecKre yCTPOWCTBA U
MpaKTHU4ecKoe TpUMeHeHue:

44 | doto3nemeHT, GOTOAATUMK, 18.02
conHeuHast OaTapes,
CBeTO/INO]]
Perienue 3azau 1o reme bubnuoreka LIOK

45 «3DJ/1IeMeHTbl KBAaHTOBOU 24.02 https://m.edsoo.ru/ff0d030
OTITHKH» 2

46 | Mogens atoma ToMcoHa. 25.02 bubmoreka LIOK

OnsiThl Pesepdopga mo
paccesiHUIO K-YaCTHL].

https://m.edsoo.ru/ff0d091
a



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0

H]IaHETapHaH MOJeJ/Ib aTOMa

47

ITocrynate! bopa

03.03

BubmoTeka [IOK
https://m.edsoo.ru/ff0dOafa

48

W3nyueHue u norsionjeHye
(hoTOHOB NpH Nepexozie
aToMma C OJJHOrO YPOBHS
5HepruM Ha Apyrou. Buzbl
CIIEKTPOB

04.03

bubnmoreka IIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBbIe cBOlCTBa
yacTul]. BonHsl fie Bpoitns.
KopnyckynsspHO-BO/IHOBOM
fyamsM. CrioHTaHHOe U
BBIHY)K/|EHHOE U3/lyueHHe

10.03

bubmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
Pa/In0aKTUBHOCTU. OMBITHI
Pesepdopga no
orpe/ie/ieHUI0 COCTaBa
Pa/IM0aKTUBHOTO U3Ty4YeHUs

11.03

bubmoTeka [IOK
https://m.edsoo.ru/ff0d0fd?2

51

CaoiicTBa anbda-, beta-,
raMMa-usnyueHus. BiusHue
Pa/IMOaKTUBHOCTH Ha
JKUBBIE OPTaHU3MbI

17.03

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TOnsL.
Anbda-pacniaz,.
ONeKTPOHHBIN U
TIO3UTPOHHBIN OeTa-pacmaf,.

18.03

bubmoreka IIOK
https://m.edsoo.ru/ff0d116
2



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

['amMma-u3nyueHue

53

OHeprus CBsI3U HYKJ/IOHOB B
afpe. fSinepHble peakLUy.
SlnepHbIV peakTop.
[TpobieMbl, TEPCIIEKTHBHI,
5KO0JIOTUUeCKUe aCIeKThl
SlePHOM SHepreTHKU

31.03

BubmoTeka IIOK
https://m.edsoo.ru/ff0d135
6

54

OneMeHTapHble YaCTUL[bL.
OTKpBITHE MO3UTPOHA.
MeTobl HaO/MIOAEHUS U
perucrparyu
3/1eMeHTapHbIX YaCTHL].
Kpyrbiit cron
«DyHiameHTa/IbHbIe
B3auMo/ielicTBUs. EMHCTBO
(br31uecKoi KapTHUHBI
MHDa»

01.04

BubmoTeka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

JTanbl pa3BUTHS
actpoHomuu. [IpuknagHoe u
MHPOBO33peHYeCcKoe
3HaueHue acTpOHOMUU. B
3Bé3gHOro Heba. Co3Be3aus,
sIpKUe 3BE3/1bl, TUIaHeThl, UX
BU/IMOE JIBIJKEHHe.
CoJsiHeuHas cucrema

07.04

56

Connije. ConmHeuHast
aKTUBHOCTb. VICTOUHMK

08.04



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

sHepruu CoJiHLIa U 3BE3]

57

3BE3/1bl, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/bl
TJIaBHOM
110C/1e[J0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHue
3B€37. CoBpeMeHHbIe
rpe/iCTaB/IeHUs O
TIPOUCXOXKAEHUU U
sBosmroLuy CosHIIa U 3BE3],

14.04

58

Mneunsiii [TyTs — Hatia
lNanakTtyka. [TonoxxeHue v
aBrkeHre CoJsHIIA B
lNanakTuke. ['anakTUKY.
UépHble AbIPHI B ipax
rajakTUK

15.04

59

Bcenennas. Pa3beranue
rajiaktuk. Teopust
Bosnbiioro B3peiBa.
PenuvikToBoe usnyueHue.
MertaranakTvka

21.04

60

HepeiuieHHbie pobieMsl
aCTPOHOMUU

22.04

61

KoHTponbHast paboTa
«D/1eMeHTbl aCTPOHOMUU U
acTpodu3UKu»

28.04

62

O6ob6matomuii ypok. Posb

29.04




(b13UKM U aCTPOHOMUH B
SKOHOMUUYECKOH,
TeXHOIOTUUeCKOMH,
COIL[MaJIbHOM U 3TUUeCKOM
chepax eAaTelbHOCTH
yesioBeKa

63

O6o6matomuii ypok. Posb
1 MecTO (pU3UKU U
aCTPOHOMHU B
COBPEMEHHOU Hay4YHOU
KapTHHe MHUpa

05.05

64

O6o6maromuii ypok. Posb
(ur3nueckoil Teopuu B
(opmMupoBaHUU
Trpe/iCTaB/IeHUH O
¢u3nyeckoii KapTUHe MUpa

06.05

65

O06ob6matomuii ypok. Mecto
(bu3nUecKoi KapTUHbI MUpa
B 0011IeM psAOY
COBpPEMEeHHBIX eCTeCTBeHHO-
HaYYHBIX TIPe/ICTaB/IeHUN O

npypo/ie

12.05

66

Pe3epBHbIN yPOK.
MaruutHoe 1oJ1e.
OJIeKTpPOMarHuTHast
VHAYKLUS

13.05

67

Pe3epBHbIi ypok. OnTHKa.

19.05




OCHOBBI crieljuaIbHOU
TeOPUU OTHOCUTETBHOCTU

Pe3epnsbili ypok. KBanToBas

bubmoreka LIOK

68 | ¢u3mKa. DieMeHTbI 1 20.05 https://m.edsoo.ru/ff0d178
aCTPOHOMMH U acTPOGU3UKHU 4
OBIIEE KOJIMYECTBO 68

YACOB II10 ITIPOI'PAMME



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




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» dusuka, 10 knacc/ Msikuiies I'.51., Byxosues b.b., Corckuii H.H.; nozx
penakiueii [Tapdpentberoii H.A. AkijoHepHoe o0iriecTBo «/37aTeibCcTBO
«IIpocserienue»

» ®usuka, 11 knacc/ Makuiues I'.J1., byxosues b.b., Hapyrun B.M.; o,
penakiueii [Tapdentberoii H.A. AkijoHepHoe o61riecTBo «/37aTeibCcTBO

«IIpocserieHue»

METOANYECKHNE MATEPHUAJIbI V11 YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET






