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ITIOACHUTEJ/IbBHASA 3AITNCKA

[TporpamMMma 110 ¢u3MKe 6a30BOr0 ypOBHSI Ha ypOBHe CpejiHero o0Iijero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TI0JIOXKEHHM U TpeOOBaHHi K pe3ybTaTam
OCBOEHMsSI OCHOBHOM 00pa30BaTe/IbHOIM MporpaMMel, rpeacTtaBieHHbIX B PI'OC
COO, a Takxe c yuétoMm (enepasbHON paboueil MpoOrpaMMbl BOCITUTAHUS U
KOHI[ETIIUH TIperoziaBaHus yueOHoro mpeameTa «®dusmka» B 06pa3oBaTe/bHBIX
opranm3auusx  Poccuiickori ~ @Pepepaljud, — peajM3yrOIIMX  OCHOBHbIE
oOpa3oBaTe/ibHbIe MMPOrPaMMBI.

Cojiep>kaHre mporpaMMbl T0 (PU3MKe HampaBaeHO Ha (opMHpOBaHHe
eCTeCTBeHHO-HayuHOM KapTWHbI Mupa obyuvaromuxcs 10-11 kmaccoB mpu
oOyueHnn wux ¢u3rKe Ha 0a30BOM ypOBHE Ha OCHOBe CHCTEMHO-
JesiTeIbHOCTHOTO — moAxoza. IlporpaMma 1o (¢u3KMKe  COOTBETCTBYET
tpeboBaHussM PI'OC COO K MIaHAPYyeMbIM JMYHOCTHBLIM, TIPEAMETHBIM H
MeTarpeMeTHBIM pe3y/ibTaTaM 00yueHHs], @ TaK)Ke YUMThIBAeT He0OXOANMMOCTh
peanu3aliid MeXIpeJMeTHbIX CBs3ell (U3UKKU C eCcTeCTBeHHO-HayYHbIMU
yueOHBIMU TIpeMeTaMH. B Hel orpeiensifOTCSI OCHOBHBbIE I[e/TM W3yUeHUs
¢u13MKM Ha ypoBHe cpefiHero obiijero obpa3oBaHus, MylaHUPyeMble pe3y/IbTaThl
OCBOeHHUsI Kypca (DM3UKH: JMUHOCTHBLIE, MeTarpeAMeTHble, TpeAMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma 1o (pu3vKe BK/IHOUAET:

e TIJTAHUpYyeMble pe3y/bTaThl OCBOeHUsi Kypca (u3mkd Ha 06a30BOM

yPOBHE, B TOM UKCJIe TpeIMeTHbIe pe3yJIbTaThl 110 rojlaM 00yueHus;

e copeprkaHue yuebHoro rpeameTa «Pu3MKa» 10 rojaM 00yueHusl.

du3MKa Kak Hayka O Haubosiee OOIIMX 3aKOHAX MPHUPO/BI, BLICTyMas B
KauecTBe ydeOHOro mpeaMeTa B IIIKOJe, BHOCHT CYIIIeCTBEHHBIM BK/aZ B
cucteMy 3HaHud 00 okpykatoijem wmwupe. IIKOMBHBIA Kypc QU3UKA —
cucteMoobpasyromuii 711 eCTeCTBeHHO-HayUHBIX yueOHBIX TpeMeTOB,
MOCKOJIbKY (PU3MUecKre 3aKOHbI JieKaT B OCHOBe TIPOLIeCCOB W SIBJIEHUH,
M3yJyaeMbIX XUMHeH, Ouosiorueid, dhu3nueckoir reorpadueli ¥ acTpOHOMHEH.
Vcrionb3oBaHWe W aKTUBHOe TIpuMeHeHue (H3UUeCKMX 3HaHUW orpejenseT
XapakTep M pa3BUTHe pPa3HOOOpa3HbIX TEXHOJOTWM B cdepe >SHEPreTUKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOTy4YeHUs] HOBbIX MaTeprasoB C 3aZaHHbIMU
CBOMCTBaMU W Jpyrux. M3yuyeHue (U3NKKA BHOCHUT OCHOBHOW BK/aZ, B
¢bopMHpOBaHUe eCcTeCTBeHHO-Hay4YHOW KapTHUHbI Mupa o0Oydaromumxcs, B
dbopMupoBaHWe YMeHUM TIPUMEHSITb Hay4Hbld MeTOJ| TI03HaHUS TIpU
BBITIOJTHEHUM UMY yUeOHBIX UCC/Iel0BaHUH.



B ocHOBy Kypca ¢u3vKd [Jii ypOBHS cpefHero obiiero oOpa3oBaHus
MOJIOKEeH psifi Wjiel, KOTOpble MOKHO pacCMaTpuBaTh KakK IIPUHLIUAIBI €ro
MOCTPOEHMUSI.

Hoes yenocmHocmu. B CcOOTBeTCTBUM C Hel KypC SIB/ISIETCSI JIOTMUECKU
3aBepIIEHHbIM, OH COJEP)KUT MaTepuas M3 BCeX pa3zesioB (M3UKM, BK/IHOUAET
KaK BOIPOCHI KJIaCCUYECKOU, TaK ¥ COBPeMEeHHO! (DH3UKHU.

Hoes e2eHepanuzayuu. B cOOTBeTCTBUMM C Hel Martepuan Kypca (DHU3UKU
o0beiHEH BOKPYT (M3MUeCKUX Teopuil. Beayimm B Kypce sBJsieTCS
(¢hopMupoOBaHUe NpeJCTaBAeHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U
rnoJie.

Hoes eymaHumapusayuu. Eé peanusaiusi mipefrnosiaraer UCIOJb30BaHUe
r'YMaHUTApHOTO MOTeHLMana GrU3nUecKOr HayKu, OCMBIC/IEHUE CBSI3U pa3BUTUS
¢bu3Mku C pas3BuTHeM 00lecTBa, a Takke C MHPOBO33PEeHUYeCKHUMH,
HPABCTBEHHBIMU U IKOJIOTUUECKUMU TPoOIeMaMu.

Hoes npuknaoHoli HanpaeneHHocmu. Kypc @usukud rmipejrnosaraer
3HaKOMCTBO C IIMPOKMM KDYIOM TeXHMYEeCKMX M TeXHOJOTMUeCcKUx
TIPUJIO’KEHUM U3YUeHHBIX TEOPHUW U 3aKOHOB.

Hoes skonoeuzayuu peanv3yeTcss MOCPEACTBOM BBe/leHUsI 3/1€MEHTOB
cofiepKaHusl, TIOCBSAIIEHHBIX HKOJIOTUYeCKUM TIpobsieMaM COBPEeMEHHOCTH,
KOTOpbIe CBSi3aHbl C Pa3BUTHEM TEXHUKHM U TEXHOJIOTHM, a TakxXe 00CykIeHus
npobsieM  palMoOHAbHOTO  TPHUPOAOIIO/B30BaHUS U JKOJOTHUeCKOH
6e301acHOCTH.

Crep>KHEBBIMHU 37IeMeHTaMH Kypca (M3UKH Ha ypOBHe CpefHero 001ijero
obpa3oBaHus SBASIOTCS (hr3uyeckre Teopuu ((hopMrpoBaHUe Tpe/[CTaBIeHUM O
CTPYKTYype MOCTPOeHust PU3nuYecKoil Teopuu, posu GyHAaMeHTaIbHbIX 3aKOHOB
Y TPUHLMIOB B COBPEMEHHBbIX TIPeJCTaBleHUsX O TMpPUPOJe, TpaHULIAX
MIPUMEHVMOCTU TEeOpHWH, [J/s1 OIUCAaHUSI eCTeCTBEHHO-HAyYHbIX SIBJIEHWM U
TIPOLeCCOB).

CucTeMHO-JesiITe/IbHOCTHBIA  TIOIX0[, B Kypce (U3MKU peanu3yercs
Tpe)xJe BCero 3a CUéT OpraHu3alyy SKCMepUMeHTalbHON [fleaTebHOCTH
oOyuarommuxcs. st 6a30Boro ypoBHSI Kypca (U3MKA — 3TO UCIIOJ/Ib30BaHUe
cucTeMbl (PPOHTABbHBIX KpPaTKOBPEMEHHBIX 3KCIIePUMEHTOB M 1abopaTOPHbIX
paboT, KoTophle B TIporpaMmMe T0 (u3MKe O00BeJWHEHbI B OOIIWI CITHCOK
yueHWYeCcKuX TIpakKTUUecKux paboT. BeijeneHre B yKa3aHHOM TlepeuHe
nabopaTopHbIX paboT, MPOBOAUMBIX /IJIsi KOHTPOJISL U OLIEHKH, OCYIIeCTB/ISIeTCS
yuaCTHMKaMHd 00pa3oBaTenbHOTO Tpoljecca MCXoAs U3  0CcoOeHHOCTei
TJIaHUPOBaHUS M OCHaIleHusi KabuHeTta ¢usvku. [Ipu sTom obecrieuriBaeTcs
oBjlafieHVe OOYyUarol[MMUCS yYMEeHUSIMU TIPOBOJAUTb KOCBEHHble H3MepeHUs,



WCCIeJOBAaHUS 3aBUCUMOCTeN (PU3HMUeCKUX BETMUUH U TTOCTAHOBKY OIIBITOB TI0
TIPOBEePKe Tpe//I0KeHHBIX THUTIOTe3.

Bosbllloe BHUMaHWe yjensieTCsl pellleHHI0 PacCuéTHBIX M KaueCTBEHHBIX
3agau. [Ipu 3TOM /17151 paCUETHBIX 3a/]a4 TIPUOPUTETOM SIBJISIFOTCS 3a/lauM C SIBHO
3afjaHHOM (PM3UUYECKOW MO/Ie/iblo, TO3BOJISIFOILME TPUMEHSTb H3y4YeHHbIe
3aKOHbI M 3aKOHOMEPHOCTH KakK U3 OJJHOTO pasfiesia Kypca, Tak U WHTerpupys
3HaHUSI U3 pasHbIX pa3jenoB. [as KaueCTBeHHBIX 3a/lady TPUOPUTETOM
SBJIIIOTCS  3aZlaHUsI Ha OObBsSICHeHWe TpOTeKaHUus (U3NUYecKuX SBJeHUNd U
TIPOLIeCCOB B OKpY’Karollel »Ku3HU, TpeOyroiiue BeiOopa (pusnueckoii mMopeu
JJIs CUTYalluK TIPAaKTUKO-OPUEeHTUPOBAaHHOT O XapaKTepa.

B cootBerctBuu c TpeboBanusimu PrOC COO K MaTepHasbHO-
TeXHUYEeCKOMYy obecrieueHHI0 yueOHOro rporiecca 0a3oBbIi YpOBeHb Kypca
¢bu3MKu Ha YpOBHe cpeaHero oOIero oOpa3oBaHUs [O/DKEH H3ydaTbCs B
YCJIOBHUSIX TIPeIMETHOT0 KabuHeTa (hM3UKU UM B YCIOBUSIX WHTETPUPOBAHHOTO
KabuHeTa TMpeJMeTOB eCTeCTBeHHO-HAayYHOTo LMKaa. B kabuHere ¢(u3uku
JN0/DKHO ObITh HeoOxoJuMoe JjlabopaTOpHOe 00O0pyAOBaHHWE i BBITOTHEHUS
yKa3aHHbIX B TMpoOrpaMMme Mo (U3MKe yueHWUYecKuX TpaKTUYecKux paboT u
JeMOHCTpaLMOHHOe 060pyZi0BaHue.

HNemoHcTpaiiioHHoe 060pyaoBaHue (GOPMUPYeTCSI B COOTBETCTBUU C
TIPUHLIUIIOM MWHHMAa/bHOM [TOCTAaTOYHOCTH W 00ecreurBaeT ITOCTAHOBKY
Tepeurc/IieHHbIX B TIpOrpaMMe 10 (U3WKe KIHOUeBBIX JeMOHCTPALANA /s
WCCIeJOBaHUST M3yuaeMbIX sIBJIEHUW W  TIPOL[ECCOB, SMITUPUUECKUX U
dbyHIaMeHTabHbBIX 3aKOHOB, X TEXHAUECKUX TTPUMeHeHUH.

JlabopaTopHoe o6opyoBaHMe [/l YUeHUUYECKUX TPAKTHUUeCKUX pabor
dbopmupyeTcsi B BUJie TeMaTUUeCKUX KOMITIEKTOB U 00eCIieurBaeTcCsl B pacuére
OJJHOTO KOMIUIEKTa Ha [JByX oOyudatomumxcs. TeMaTuueckrde KOMILIEKTHI
nabopaTtopHOTO 000pYy/I0BaHUSI JO/DKHBI OBITH TIOCTPOEHbI Ha KOMIUIEKCHOM
WICTI0/Tb30BaHMY aHAJIOTOBBIX M I[U(MPOBBIX TTPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTEeM B BHjIe LIU(PPOBLIX JTaOopaTOPUiA.

OCHOBHBIMH TIeJIIMU W3ydeHust (U3UKH B 00ITIeM 00pa30BaHUH SBISIFOTCS:

o (¢opMupOBaHUe MHTEpeca W CTpeM/IeHHs 0OydarolMXcsi K HAyYHOMY
W3YUYeHUIO TPUPOJbI, Pa3BUTHE WX WHTE/JIEKTYaJbHBIX M TBOPUYECKHUX
CII0COOHOCTe;

e pa3BuUTHE TIpe/ICTaB/eHUM O HayyHOM MeToJe TIO3HaHUsi U
dbopmMupoBaHUe UCC/IeI0BaTE/IbCKOTO OTHOIIEHUSI K OKPY’KaroIuM
SIBJIEHUSIM;

o (¢dopMHupOBaHKe HAYUHOTO MHUPOBO33PEHUs] KaK pe3y/bTaTa U3y4yeHust
OCHOB CTPOEeHUsI MaTepuu U (PyHZaMeHTaIbHbIX 3aKOHOB (PU3UKY;



dbopMrpoBaHre yMeHUM OOBSICHSATHL SIBJEHUS C HCIIOJb30BaHUEM
(br3MUeCcKrX 3HaHUN U HayYUHBIX /0Ka3aTe/bCTB;

(dhopMHpoBaHue Mpe/CTaBAeHr 0 PO/ (PU3UKHU /1 Pa3BUTHS APYTUX
eCTeCTBeHHbIX HayK, TEXHUKH U TeXHOJIOTHH.

HocTkeHue 3TUX 1esiel o0ecrieunBaeTCs pellieHeM CeYIOLUX 3a/jau B
riporiecce u3yueHus Kypca (pU3MKuU Ha YPOBHe cpe/iHero o0iiiero obpa3oBaHUs:

npuobpeTeHHWe  CUCTEeMbI  3HaHMM 00 00X  dU3MUeCcKuX
3aKOHOMEPHOCTSIX,  3aKOHaX, TeopusiX, BK/HOYasi  MeXaHUKY,
MOJIEKYJIIPHYIO0 (DU3UKY, 3JIeKTPOAUMHAMUKY, KBAaHTOBYI (GHU3UKY U
3J1eMeHTbI aCTPO(PU3VKY;

dbopMupoBaHWe yMeHH TIPUMEHSTb TeOopeTUueckue 3HaHus s
00BsicHeHUs] (PU3MYEeCKUX SIBJIEHWM B TIpUPOJe U /ST TIPUHSATHS
MPAaKTUUECKUX pellleHUM B MOBCeIHEBHOW JKU3HU;

OocBoeHHe Croco00B peIlieHus] pa3/MUHbIX 33/au C SIBHO 3alaHHOMN
¢bu3nueckoil Mojienblo, 3aiay, Mo/pa3yMeBarolIMX CaMOCTOsTeTbHOe
co3flaHre (pU3nUecKOr MOZe M, aIeKBaTHOW YC/IOBHUSIM 3a/lauy;
NOHMMaHue (PU3NUeCKUX OCHOB U TIPUHLIUIOB J€MCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYeCKHMX TIPOLIeCCOB, WX BJ/WSHUS Ha
OKPY’KaroIllyto Cpeay;

OBJIa/leHre MeTOZIJaMH CaMOCTOSITe/TbHOTO TI/TaHUPOBAHUSI U TIPOBe/IeHUs
(hr3MUeCcKrX KCIIePUMEHTOB, aHa/Iu3a U UHTeprnpeTaLuu UH(POpMaLUH,
onpejeneHus: JOCTOBEPHOCTHU MOTyYEeHHOTO pe3yJ/IbTarTa;

CO3/laHue yC/IOBUU JIST pa3BUTUS yMeHUH MPOEKTHO-
HCCJie[J0BaTe/IbCKOM, TBOPUECKOM AesiTe/TbHOCTH.

Ha u3yuenue ¢usvku (0a30BBI YpPOBEHb) Ha YPOBHE CpeiHero o0Iiero
obpa3oBanus orBoguTcst 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B HeJlei0),
B 11 knacce — 68 uacoB (2 yaca B HefieJt0).

[Tpennaraemblii B miporpamMme Mo (u3uKe rMepedyeHb 1ab0OpaTOPHBIX U
IMMPAKTHUYECKHX pa60T ABJIAETCA pEeKOMEHOOBAHHBIM, YUYMWTE/Ib [OeJ/IdeT BBI60p
TIpoBeJieHUsT 1ab0paTOpHBIX PabOT W OMBITOB C YUETOM HHIWBUYATbHBIX
ocobeHHOCTeM 00yuaroImxcs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pgen 1. ®u3uka ¥ MeTObl HAYYHOI'0 II03HAHUSA

dusuka — Hayka o npupoge. HayuHble MeTOZbI TTO3HAHUS OKPY’KaroLL[ero
mupa. Posb 3KCrepyMeHTa M Teopud B IIpoLiecCe TI03HAHUS TPUPOJBI.
OKCIIepUMEeHT B (pu3UKe.

MogenvipoBaHue (pU3nMUeCcKUX sIBJIeHUM M NpoLieccoB. HayuHble runoressl.
dusnyeckre 3aKOHbl M TeOpud. ['paHMLIBI TNPUMEHUMOCTH (PH3UUECKUX
3aKOHOB. [IpyHIMIT COOTBETCTBHUS.

Ponb ¥ MecTO (pM3MKK B (DOPMUPOBAHUM COBPEMEHHOU Hay4YHOM KapTUHBI
MHpa, B IPAKTUYECKOU J1eATe/IbHOCTH JIFOZIEN.

Lemoncmpayuu

AnanoroBble U LM(pPOBble H3MepUTebHblE MPUOOPBI, KOMIIbIOTEPHbIE
JlaTYUKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nwkeHre. OTHOCHUTE/ILHOCTb MEXaHUYECKOTO [IBIKEHUSI.
Cucrema otcuéta. TpaekTopus.

[TepemellieHre, CKOpPOCTb (CpefiHsIsI CKOPOCTh, MCHOBEHHasi CKOPOCTb) M
yCKOpeHHe MaTepuasibHOW TOYKU, UX MPOEKI[MA Ha OCHU CUCTeMbl KOOPAUHAT.
Cro>keHue repeMellieHni U C/I0’KeHUe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKOpPEHHOe TpsIMOJIMHelHoe [BwxeHue. ['paduku
3aBUCMMOCTU KOODJAMWHAT, CKOPOCTH, YCKOpDeHMWs, MyTU U TepeMelleHus
MaTepuasibHOU TOUKU OT BpEMEHH.

CBobOojHOe TIazieHre. Y CKopeHre CBOOOIHOTO Ma/[eHHSI.

KpuBonvHeiHOe [BWXKeHWe. [IB>KeHMe MaTepyuaJibHOM TOYKUA 10
OKPY>XHOCTH C TIOCTOSIHHOM MO MOJY/IK CKOPOCTBIO. YTJIOBasg CKOPOCTb,
NMHeMHass CKOpocTh. Ileproa w1 yactoTa obpareHusi. LleHTpocTpeMuTenbHOe
yCKOpEeHuUe.

TexHrUueckue YCTPOMCTBA M MNPAKTAUECKOEe MNpPUMEHEeHHe: COUAOMETD,
JBWKeHUe CHaps/0B, LielHble U peMEHHbIe repejjaun.

Lemoncmpayuu

Mopenb CUCTEMbI OTCuéTa, W/UTKOCTpaLUs KUHeMaTU4eCKHUX
XapaKTepUCTUK JBUKEHUS.

[Tpeobpa3oBaHuie ABW)KeHUH C UCITOTb30BAaHUEM TTPOCTBIX MEXaHH3MOB.



[TazeHvie Tes B BO3JyXe U B pa3peskKeHHOM IIPOCTPaHCTBe.

HabsrojeHre ABWO>KeHUsI Tejla, OPOIIEHHOTO TI0/ YIJIOM K TOPU30HTY M
TOPU30HTAJILHO.

3mepeHue ycKopeHHsi CBOOOAHOTO Ta/leHusl.

HamnpagssieHre CKOpPOCTU NPU ABUKEHUHU 10 OKPY>KHOCTH.

YueHuueckull 3kcnepumerHm, n1abopamopHble pabombil

V3yyeHre HepaBHOMEPHOTO [JBWXKEHWS C Le/bl0  OompejeneHus
MTHOBEHHOUW CKOPOCTH.

WccnenoBaHre COOTHOIIEHUSI MeXIy MYTSIMH, TPOUAEHHBIMU TeJ0M 3a
roc/ieloBaTe/IbHble paBHble TIPOMEXYTKA BpeMeHU IIPph PaBHOYCKOPEHHOM
JIBWDKEHUY C HayaJlbHOM CKOPOCTBIO, PAaBHOU HY/JIIO.

V3yueHne IBWKeHUS LIapUKa B BA3KOU KUJKOCTH.

M3yueHue ABW>KeHUs Tesa, OpOIIeHHOTO TOPHU30HTA/IbHO.

Tema 2. lunamuka

[MpyHuyn oTHocuTenbHOCTHM ['amunesi. TlepBeii  3akoH HbRHOTOHAa.
WHepuuanbHble CUCTEMbI OTCYéTA.

Macca Tena. Cwna. IlpuHuun cyneprnosuuuud cuia. BTopor 3akoH
HetoTOHa 11 MaTepuasbHOM TOYKWA. Tpetn 3akoH HproToHa puis
MaTepHraJibHbIX TOUEK.

3aKkOH BceMUpHOro TsaroTeHus. Cuia TsokecTd. IlepBasi KocMmuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenuve. Bugpl TpeHusi (MOKOS, CKOJIb)KeHUs, KaueHus1). Cuina TpeHus.
Cyxoe Tpenue. Cuia TpeHUs CKOJIb)KEHUS U CUjia TpeHus okos. KosdduipeHt
TpeHusi. Cusia COMPOTUBIIEHUS TPU IBMKEHUU TeJla B XKUJKOCTU UK Tase.

[MocTymaTesibHOe U BpalljaTesbHOe JBIKeHHe abCOMF0THO TBEPZAOrO TeJia.

MomeHT cu/ibl OTHOCUTE/IbHO OCH BpalleHus. Ilnedo cumbl. YcioBud
paBHOBeCHs TBEPZOIO TeJsia.

TexHrueckue YCTpOMCTBA U TpaKTUUecKoe TMpPUMeHeHWe: MO/IIUITHUKU,
JIBWDKeHUE MCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

fABnenue vHepLyuU.

CpaBHeHMe MacC B3aMMOZEUCTBYIOLUX Tel.

BTtopoii 3akoH HetoTOHa.

V3mepeHue CuJL.

CrioxeHue CUJL.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT ZiehOpMalivu.

HeecomocTts. Bec Tesa ripu yCKOpeHHOM TO4bEMe U MaJjeHUH.



CpaBHeHMe CUJI TPeHUSs TOKOSI, KAaUeHUs U CKOJIb)KeHUSI.

YcsioBust paBHOBecUsi TBEpAOro Tesa. Bujbsl paBHOBeCHs.

Yuenuueckuli 3kcnepumeHm, 1abopamopHble pabombi

M3yueHue ABWKeHUsE OpycCKa 10 HaKJIOHHOM T/IOCKOCTH.

WccnenoBanye 3aBUCMMOCTU CUJT YIIPYTOCTH, BOSHUKAKOLLUX B MPY>KUHE U
pe3uHOBOM 06pa3iie, oT ux Aedopmariuu.

WccnenoBaHve yclOBUKM paBHOBeCHsi TBEPAOro Teja, HWMEOIIEro 0Ch
BpalLleHUs.

Tema 3. 3akoHbl COXpAHEHUSs1 8 MEXAHUKe

ViMny/ibC MaTepuasbHOM TOUYKM (Tesa), CUCTeMbl MaTepHalbHbIX TOYEK.
NMmnynibC CUIbl U U3MEHEeHWe HMITyJ/ibCa Tesia. 3aKOH COXpPaHeHUs UMITYJIbCa.
PeakTrBHOE [IB)KEHUe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnyeckasi SHeprusi MaTepHajbHON TOUkKH. Teopema 00 H3MeHeHUH
KUHETHUYeCKOU SHEepPruHu.

[ToreHLMaibHasA SHEepPrus. [ToreH1aibHas SHeprus YIIPYTO
nehOopMHUPOBAHHOM TIPY)KWHBL. [loTeHI[Ma/sbHAs SHepPTUs Tejia BOMU3U
TOBEPXHOCTH 3eMJIH.

[ToreHiManbHBle W HeMOTeHIMadbHble  CcWibl. CBsA3b  pabOTHI
HEeMOTeHLUaJbHbIX CAJI C U3MEHEeHWEeM MeXaHWYeCKOW SHepPruu CUCTeMbl TeJl.
3aKOH COXpaHeHUs] MeXaHUYeCKOU SHEepruu.

Yrpyruve v Heynpyrue CTOJIKHOBEHUS.

TexHruecKue yCTPOUCTBA U TIPaKTUYeCKOe NPUMeHeHre: BOAOMET, KOIIEp,
MPY>XKUHHBIN TUCTOJIET, IBU)KEHUE paKeT.

Lemoncmpayuu

3aKOH COXpaHeHus UMITYJIbCa.

PeakTuBHOe BUXKEHMe.

[Tepexo/; TOTeHI[HATLHON SHEPTUH B KWHETUUECKYHO U 00paTHO.

YueHuueckuli 3kcnepumenm, n1abopamopHble pabombil

M3yueHune abCO/IOTHO HEYNPYTOro yZiapa C MOMOIIIbIO ABYX OJAMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanne cBsi3u pabOThI CWIbI C HW3MeHEeHHeM MeXaHWUeCKOu
SHEpruu TeJia Ha TIpUMepe PacTsKeHUsl pe3MHOBOTrO JKI'yTa.

Pa3gen 3. MosieKy/isipHasi (pu3uka 4 TepMOAUHAMHUKA

Tema 1. OcHO6bI MO/1€KY/1IPHO-KUHemu4ecKoll meopuu

OcCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpuh W HUX
onbiTHOe oOocHOBaHWe. bpoyHoBckoe jBwkeHue. [Iuddy3us. Xapakrep



[IBIDKEHUSI M B3auMMOJEWCTBUSl YacCTUL| BellecTBa. Mozenu CTpoeHUs rasos,
YKUIKOCTel U TBEPABIX Tesl U 00BsiCHEeHHe CBOWCTB BellleCTBa Ha OCHOBE 3THX
Mojener. Macca u pa3mepsl MoJieky/. KosvuecTBo BellecTBa. ITocTosiHHas
ABorajpo.

TenmoBoe paBHOBecue. Temmnepatrypa u eé wusMepeHue. Illkana
Temreparyp Llenbcus.

Mogens wupeanbHOro ras3a. (OCHOBHOe ypaBHeHWE MOJIEKYJISIPHO-
KUHeTHYeCKOW Teopuu WjieasbHOTO rasa. AGCo/MoTHas TemrepaTypa Kak mepa
CpefHer KWHEeTUUeCKOM SHepryvy TeIyIOBOro JBMXKeHus yacTtul rasa. [llkana
Temriepatyp KeneBuHa. ['a3oBble 3akOHbL. YpaBHeHue MeH/eeeBa—
KnaneipoHa. 3akoH [aneToHa. M3ompolieccsl B uzieaibHOM Tra3e C MOCTOSIHHBIM
KOJMYEeCTBOM  BelllecTBa. ['padrueckoe TmpeAcTaB/ieHUE  H30IMPOLIECCOB:
130TepMa, U30X0pa, u3obapa.

TexHUUeCcKue YCTPOUWCTBA U TMpaKTUUeCKOe IIPUMEHEHHe: TepMOMeTp,
b6apomeTp.

Lemoncmpayuu

OnbIThl, JOKa3biBaloOIUe AUCKPETHOE CTpPOeHHe BellecTBa, (oTorpaduu
MOJIEKYJT OPTaHAUYeCKUX COeIMHEHUMN.

OnbIThI 110 AU(PY3UU XKUAKOCTEN U ra3oB.

Mogenis 6pOyHOBCKOTO [IBUKEHUSI.

Mopgess onbita ILTepHa.

OnbIThI, [IOKa3bIBaroIIAe CyLLleCTBOBaHUE MEeXMOJIEKYJ/ISIPHOTO
B3aUMO/IeHCTBUSI.

Mopesb, WITHOCTPUPYOLLIAsk IPUPO/Y AaB/ieHus ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLL[ME YpaBHEHUEe COCTOSIHUS HJeajlbHOro Trasa,
W30I1POL{eCChl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbi

OrnpesiesieHrie MacChl BO3/lyxa B KJIaCCHOM KOMHaTe Ha OCHOBE M3MepeHUHr
00bEMa KOMHATHI, IaBJIeHHs] ¥ TeMITePaTyphl BO3/lyXa B HeM.

WccnegoBaHve  3aBUCUMOCTH  MeXAy — [apamMeTpaMy  COCTOSIHUSA
pa3pe’KeHHOoro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoarHaMUuecKas cucreMma. BHyTpeHHss SHeprus
TePMOJVHAMUUECKOM cHUcTeMbl W Crocobbl eé wu3MeHeHusi. KosmuecTBo
TerUIOTbl U paboTa. BHyTpeHHsisi 3Heprus OJZHOAaTOMHOIO HZeaJbHOro rasa.
Buzpl Teruionepejauu: TeryIONpPOBOAHOCTb, KOHBEKLINS, U3/lyyeHue. Y JesbHast
TeIJIOEMKOCTh BelljecTBa. KosmyecTBo TerioTsl IIpU Terionepeaaye.



[Tousitne 06 amuabatHOM Tipoijecce. [lepBblii 3aKOH TepPMOAMHAMUKHU.
[TpumeHeHMe MepBOro 3aKOHa TePMO/IMHAMUKH K u3ompoljeccaM. I'padurueckas
VMHTeprpeTalys paboThl rasa.

BTopoii 3akoH TepMojuHaMUKH. Heo6paTMOCTh MpoLiecCcoB B IPHUPO/eE.

TernnoBble  MaluHbL.  [IpUHIMMOBI  AEUCTBUSI  TEIUIOBbIX  MallIWH.
[TpeoOpa3oBaHusi HePTUM B TEIUIOBBIX MalllMHaX. Ko3dduieHT mosie3Horo
JIeCTBUSI TeraoBoW MailvHbl. [lukn KapHo u ero kKo3@dbuiMeHT I0/1e3HOoro
JercTBUs. DKOIOTUuecKre pob/ieMbl Teri03HepreTUKY.

TexHWuecKrWe YCTPOWMCTBA W TIpaKTUUeCKoe TpHUMeHeHHWe: [BUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJI0JUIbHUK, KOHJUIJOHED.

Lemoncmpayuu

M3MeHeHVe BHYTpeHHel SHepruM TeJja TPU COBepIlieHUH paboThbl: BbUIET
npobkKy u3 OyTBUTKM TI0J AeMCTBUEM CXKATOTO BO3/yxa, HarpeBaHue 3(upa B
JIaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALUS).

V3meHeHue  BHYTpeHHeld  SHepruud  (TemriepaTypbl) Tefa  TpU
Teruionepezaue.

OnpIT 1O aArabaTHOMY pacIIMPeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenn T1apoBOM TypOWHBI, JBWraTesiss BHYTPEHHETO CropaHus,
pPeakTHBHOIO JIBUTATeIsl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbi

3mepeHue ye/bHOU TeTI/IOEMKOCTH.

Tema 3. Aepecamnble cocmosiHusi geujecmed. Pazoeble nepexoobl

[Tapoobpa3oBaHue ¥ KOHAeHcalys. VicrapeHue u kureHve. AOCoJFOTHas
Y OTHOCHUTeJIbHAsl B/IaXKHOCTh BO3/yXa. HachllljeHHbIN nap. Y/enbHas TersoTa
rapoobpa3oBaHusi. 3aBUCUMOCTb TeMIepaTyphbl KUTIEHUS OT /laB/IeHUS.

Teépaoe Teno. Kpucrammmueckue W amopdHble Teja. AHWU30TPONUS
CBOMCTB KpucTa/uioB. Kuzakue Kpuctaiibl. CoBpeMeHHble MaTepHuasbl.
[1naBneHye ¥ KpUCTa/UTA3ALMSA. Y le/IbHas TeTioTa ryiaBieHus. Cyommariysl.

YpaBHeHHe TeryIoBoro OanaHca.

TexHuueckue yCTPONCTBA U NpPAaKTUUYeCKOe TNpUMeHeHWe: TMTPDOMETp U
TICUXPOMETP, KaJIOpUMeTp, TEXHOJIOTUU T0JyUeHUs] COBDEMEHHBIX MaTepHaJsioB,
B TOM YMCJIe HAHOMaTepuaiioB, U HAHOTEXHOJIOTUM.

Lemoncmpayuu

CBoiicTBa HaChIIeHHBIX TTAPOB.

KurneHue npy MOHWKEHHOM JlaB/IeHUH.

Crioco0bI M3MepeHUs BITaKHOCTH.

HabtojeHre HarpeBaHUs U TiIaB/IeHMs] KpUCTA/I/TIMUeCKOro BelllecTBa.



JleMOHCTpaL¥s KPUCTAJIOB.
YueHuueckull 3kxcnepumeHm, n1abopamopHble pabombil
3MepeHHe OTHOCUTETBHOU BIQXKHOCTU BO3/yXa.

Pa3pgen 4. JneKTpoguHaMHuKa

Tema 1. Daekmpocmamuka

OneKTpusauys Tes. OJeKTpUYecKuMd 3apsf. /[lBa BUJa 3/1eKTPAUYECKUX
3apsAfoB. [IpoBOAHVKY, [UA/IEKTPUKY M MOJIYIIPOBOAHUKUA. 3aKOH COXPaHEeHUs
37IeKTPUYECKOro 3apsija.

B3aumogerictBue 3apsifioB. 3akOH KynoHa. ToueuHbIM 371€KTpUYECKUM
3apsf. DJieKTprueckoe roJie. HarpsskEéHHOCTD 3/1eKTpruecKoro mosist. [Ipuniurn
CyTieprio3uLu 37IeKTPUYECKUX ToJien. JIvnuun HaMpsPKEHHOCTH
3J1eKTPAYECKOTO MOJISL.

Pabora cun asekTpocratudyeckoro mons. IloreHiuan. Pa3HocTb
rnoreHyasoB. [IpOBOAHUMKM M [AU3JIEKTPUKU B 3JIEKTPOCTAaTUUYECKOM TIOJIe.
HusnekTprueckasi IpOHULIAEMOCTb.

DJIEKTPOEMKOCTb. Konpencarop. DJ/IeKTPOEMKOCTb TJIOCKOTO
KOH/IeHCaTopa. DHePrus 3apssKeHHOr0 KOHJeHcaTopa.

TexHrWueckue yCTPOUCTBA U MPAKTAUECKOE TIPUMEHEHMe: 3/1eKTPOCKOIL,
3JIEKTPOMETp, 3JIEKTPOCTaTHUeCKasi 3allldTa, 3a3eMJIeHHe 3JIeKTPOIprOO0pOB,
KOH/IeHCaTOp, KOMUPOBAJ/IbHBIN annapart, CTPYHHBIM TTPUHTEP.

LemoHcmpayuu

Y CTpOUCTBO M NIPUHLMIT JeUCTBUS 3/IEKTPOMeTpa.

B3anMoielicTBMe Ha31eKTPU30BaHHBIX TeJl.

DJIeKTpHUUeCKoe T10Jj1e 3apSHKeHHbBIX TeJl.

[IpOBOHUKHU B 3/IEKTPOCTAaTUUECKOM T10JI€.

OJIeKTpoCTaThUuecKasi 3allura.

[W3/1eKTPUKY B 3/IeKTPOCTaTUYECKOM T10J1€.

3aBUCUMOCTb 3/IEKTPOEMKOCTH TUJIOCKOTO KOHJleHCcaTopa OT IUIOLaAu
TJIaCTHH, PACCTOSIHUSI MeXXAY HUMH U [IU3JIeKTPUUECKOW MPOHUIIAeMOCTH.

OHeprus 3apspKeHHOr0 KOHAEeHcaTopa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbi

V3MmepeHue 3/1eKTPOEMKOCTH KOH/IeHcaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuyeckutl mok. Toku 6 pazauuHbIx cpeoax

ONeKTPUYEeCKMd TOK. YCOBMSI CyIeCTBOBAaHMSI 3JIEKTPUUECKOrO TOKaA.
Wcrounvku Toka. Cua Toka. [1oCcTOSHHBIN TOK.

Hanpsikenne. 3akoH OMa /11 yyacCTKa Lieru.



OneKTpUUYecKoe COMNpPOTUB/IEHHE. Y[elbHOe COTMpPOTHBJIEHUE BelleCTBa.
[TocnenoBarenbHOe, MapasienbHOe, CMelLllaHHOe COe/JMHeHNe MPOBOJHUKOB.

Pabota »3nekTpuyeckoro Toka. 3akoH JDkoyns—J/leHija. MOIIHOCTb
3JIEKTPUUECKOr0 TOKa.

ONeKTPOABWXKYIlas CU/a ¥ BHYTPEHHee COMPOTUB/IEHHEe UCTOUYHMKA TOKa.
3akoH Oma j1s9 To/HOM (3aMKHYTOM) 37eKTpudeckod nenu. Kopotkoe
3aMbIKaHUe.

ONeKTpOHHasi  MPOBOJMMOCTb  TBEDABIX  MeTa/uiIOB.  3aBUCUMOCTb
COMPOTHUB/IEHUSI METa/VIOB OT TeMrepaTypbl. CBepXIIPOBOJUMOCTb.

OneKTpUuYecKrii TOK B BaKkyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyUKOB.

[MonyripoBogHuku.  CobOcTBeHHass ¥ TIpUMecHas — TIPOBOAMMOCTD
T0JTyIpOBOIHUKOB. CBoOliCTBa p—N-Tiepexoa. [1o/yrnpoBofHUKOBEIE TIPUOODHI.

ONeKTpUYecKMid TOK B pacTBOpax U paciuiaBax 3JIeKTPOJUTOB.
OneKTpoMUTHYecKasi AUCCOLMALIUS. D/IeKTPOJIUS.

OnekTpuueckrui TOK B ras3ax. CaMOCTOSITe/IbHbIM U HEeCaMOCTOSITeTbHbIN
paspsa. MonHus. I11a3ma.

TexHuueckue yCTpPOWCTBAa U TIpaKTHYeCKoe MpUMeHeHUe: aMIiepMeTp,
BO/IbTMETP, PEOCTaT, WCTOUYHHWKU TOKa, 3JeKTpOHarpeBaTeslbHble TMPHOOPEHI,
3/IEKTPOOCBETUTE/IbHBIe TIPUOOPBI, TEPMOMETD COMPOTHB/IEHHS], BaKyyMHBIM
JW0Jl, TepPMUCTOPbl U  (POTOpPE3UCTOpbI,  TMOJJYNPOBOJHUKOBBIA  AUOA,
rajibBaHUKa.

LemoHcmpayuu

M3mepeHrie CUJTbI TOKA U HaTPSDKEHUSI.

3aBUCHMOCTb COTMIPOTUB/IEHUS] LIWIMHAPUUECKUX TTPOBOJHUKOB OT [I/TUHBI,
TIJIONIA/IM TIOTIepeUYHOro CeueHusi U MaTepuaiia.

CMel1aHHOe cOoeJUHEHUe MTPOBOJHUKOB.

[IpsiMoe w3MepeHHe >/€KTPOABIKYLLE cuibl. KopoTkoe 3amMblkaHue
ra/ibBaHAYeCKOro 3/ieMeHTa 1 OLleHKa BHYTPEHHero COMpPOTUBJIEHHSI.

3aBUCHMOCTb COMPOTUBJIEHUsI METaJI/IOB OT TeMIlepaTyphl.

[TpoBOAMMOCTB 3/1EKTPOJIUTOB.

VckpoBo¥ pa3psi/, ¥ NPOBOJMMOCTb BO3/yXa.

OZHOCTOPOHHSS MPOBOAUMOCTD AUOA.

YueHuueckull 3kcnepumeHm, n1abopamopHbie pabombl

M3yueHue cMeIIaHHOTO COeJUHEHUST PE3UCTOPOB.

3MepeHUe 3/1eKTPO/IBIKYILel CH/bl UCTOUHMKA TOKA U €r0 BHYTPEHHEero
COTIPOTHB/IEHUSI.

HabJttojeHue 3/1eKTpom3a.

MexnpeagMeTHbIe CBS3H



N3yuenue kypca ¢u3uku 6a3oBoro ypoBHsi B 10 Kjiacce OCYIIIeCTBIISIETCS C
YU4EéTOM COjieprKaTe/lbHbIX MeXIPeJMeTHbIX CBsi3eld C KypcaMd MaTeMaTHKH,
buonoruu, XUMUY, reorpadrv U TEXHOJIOTHH.

MescnpeOmemHble NOHSIMUSs1, CBsI3aHHBIE C W3yYeHUeM METOZ0B HayuyHOTo
T03HAHWS: sIBJieHWe, HayuyHbli (akT, runoresa, ¢hu3uueckasi BeJUUrHa, 3aKOH,
Teopusi, Hab/roleHre, SKCIIepUMeHT, MO/[eTMPOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pelieHde CUCTEMBbI YypaBHEHUW, JIMHeWHasi (PYyHKLIS,
napabosia, runepbona, WX TrpapUKA W CBOMCTBA, TPUTOHOMETpUUECKHe
byHKIUM: CUHYC, KOCHHYC, TaHTeHC, KOTaHTeHC, OCHOBHO€
TPUTOHOMETPUUECKOe TOK/IeCTBO, BEKTOPhI M UX MPOEKIIMU Ha OCH KOOp/MHaT,
C/1I0KeHUe BEeKTOPOB.

Bbuonozus: MexaHWUeCKOe [BW)KeHHe B JKMBOM mipupoje, auddysus,
OCMOC, TeIJIoOOOMeH >KMBBIX OpPraHU3MOB (BU/bI TerlIoTNepeauu, TerjIoBOe
paBHOBecHe), 3/IeKTpHUecKye sIBJIeHUsI B )KUBOM TIPUPO/Ie.

Xumus: OUCKpeTHOe CTpOeHUe BelleCcTBa, CTPOEHHEe aTOMOB U MOJEKYJI,
MOJIb BellleCTBa, MOJIIpHasi Macca, TeIJIOBble CBOMCTBA TBEPJBIX Tel,
JKUAKOCTel W Ta30B, 3/IeKTpPUUYECKHe CBONCTBA MeTasUIOB, 3/I€KTPOUTAYECKAsT
JUCCOLIMAlKS, TaTbBaHUKa.

I'eoepacpusi: BNaXXHOCTh BO3/lyXa, BeTPbI, DapoMeTp, TepMOMETD.

TexHonozus: mpeoOpa3oBaHue BMXKEHUH C UCI0/Ib30BaHUEM MeXaHHU3MOB,
yUéT TpeHHUsI B TeXHHUKe, TOJIIUITHUKH, WCI0/Ib30BaHHWEe 3aKOHa COXpaHeHUSs
UMITy/IbCa B TexXHWKe (pakeTa, BOJAOMET U JpPYyTrve), ABUTaTe/h BHYTPEHHETro
CropaHusi, TiapoBas TypOwHa, OBITOBOM XOJIOAWIBHUK, KOH/UI[MOHED,
TEeXHOJIOTUM  TIOJlyUeHUssT COBPEeMeHHbIX MaTepuajioB, B TOM UHCJIe
HaHOMAaTepuasoB, U  HAHOTEXHOJIOTHMH,  3J/IeKTpOCTaTHyecKas  3alluTa,
3a3emJieHue 3JIeKTPONPHUO0OPOB, KCepOKC, CTPYUHBIU TIPUHTED,
3/IeKTpOHarpeBaTe/ibHbie  TPUOOPBLI,  3/IEKTPOOCBETUTE/bHbIE  TMPUOOPHI,
rajibBaHUKa.

11 KJIACC

Pa3pgen 4. DneKTpoguHaMHUKa
Tema 3. MazHumHoe nosje. 3/1eKMpOMAZHUMHAsA UHOYKYU sl
[TocTosiHHBIE MarHUTBL. B3auMozenCTBUE TIOCTOSIHHBIX  MarHUTOB.
MarnuTtHoe mosie. BeKTOp MarHWTHOW WHAYKLUWW. [IpUHLUIT CyTieprio3uiiuu
MarHUTHbBIX MoJied. JIMHUY MarHUTHOM UHAYKUWMU. KapThHa JIMHUM MarHUTHOU
WHAYKLWU 1107151 TIOCTOSIHHBIX MarHUTOB.



MarHuTHOe TIO/le TPOBOAHMKA C TOKOM. KapTMHa /MHUKA WHIYKIUU
MarHWTHOIO IO/ JJIMHHOIO TPSIMOrO IIPOBOJHUKA U 3aMKHYTOI'O KOJIbLIEBOI'O
MPOBOAHMKA, KaTyllku C TokoM. OmnbeIT Opcrena. BsaumopeiicTBue
TPOBOJJHUKOB C TOKOM.

Cuna Amrnepa, eé MOZyJ/Ib U HallpaBJ/ieHUe.

Cuna JlopeHua, eé moAy/nb M Harpab/jeHue. [IBrKeHVe 3apspKeHHOU
YaCTULIbI B OJHOPOJHOM MarHUTHOM Tiojie. PaboTa cumbl JIopeHiia.

SIBneHue >/1€KTPOMarHUTHOM WHAYKUMU. [IOTOK BeKTOpa MarHUTHOM
VHIYKOUW. OJEeKTPOJABWXKYIAsi CWlIa WHAYKUWHW. 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKUUU Papazes.

BuxpeBoe ssieKTpuyeckoe Iojie. OJIGKTPOIBWKYLLas Cuia UHAYKLUWA B
TPOBOJHUKE, IBUKYLLEMCS MTOCTYNaTeIbHO B OAHOPOAHOM MarHMTHOM TI0JIe.

[IpaBuso JleHua.

VHOYyKTUBHOCTb. fIB/ieHVMe CaMOMHIYKLUMU. OJIeKTPOABUKYLas Cuia
CaMOVH/YKLIUU.

OHeprusi MarHUTHOT'O T0JISI KaTYLLIKH C TOKOM.

OJIeKTPOMAarHuTHoe T10J1e.

TexHrWueckue yCTPOWCTBA W MNPAKTAUECKOE TPUMEHEHMEe: TIOCTOSTHHbIe
MarHWThbl, 3/IeKTPOMAarHuThl, 3JIEKTPOJBUrarTe/b, YCKOPUTE/IH 3/1eMeHTapHbIX
YyaCTUL], UHOYKLMOHHAS T1eub.

LemoHcmpayuu

OneIT Opcrea.

OTK/IOHEeHHe 3JIEKTPOHHOTO MTyYKa MarHATHBIM T10JIEM.

JIVHUM VMHIYKLAU MarHUTHOTO TIOJISI.

B3aumopencTBre ABYX MPOBOJHUKOB C TOKOM.

Cua Amrmepa.

HevictBue cusbl JIopeH1]a Ha UOHBI 3JIEKTPOJIUTA.

SIByieHUe 3/1eKTPOMarHUTHOW UHAYKIAU.

[IpaBuo JleHua.

3aBUCUMOCTb  JIEKTPOZABIWKYILEd CWIbl MHAYKLOUM OT CKOPOCTH
HM3MeHeHHs] MarHUTHOTO TO0TOKa.

SAByeHre caMOUHAYKLVU.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

V3yueHre MarHUTHOTO T10J1S1 KATYLLKU C TOKOM.

VccnenoBaHre [1eliCTBHS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnemoBaHue sIBlieHUs 3JIEKTPOMarHUTHOW MHAYKLWU.

Pa3pen 5. Koe0auus ¥ BOJTHbBI



Tema 1. MexaHuuecKue u 3/1eKMpOMazHUIMHbIe KO/1e0aHUs1

KonebatenpbHasg cuctema. CBoOOmHBIE MeXaHWUeCKHe  KOje0aHUSI.
["apmoHuueckue KosiebaHus. [lepuog, yactoTta, aMrutyza U ¢dasa KonebaHuii.
[Ipy>KUHHBIM MasiTHUK. MaremaTu4eCcKuit MasiTHUK. YpaBHeHue
rapMOHMUECKUX KojiebaHuii. [IpeBpailjeHHe SHEPrUH TIPU TapMOHUUYECKUX
Kosie0aHUsIX.

KonebarenbHbiii KOHTYp. CBOOO/HBIE 3/71€KTPOMarHUTHBbIE KoJjieOaHHUSI B
uzieaibHOM KojiebaTeslbHOM KOHType. AHa/IOTUs MeXAy MeXaHUUeCKUMU U
3/IeKTPOMarHUTHbIMA KosiebaHusimu. dopmyna TomcoHa. 3aKOH COXpaHeHUs
9HEepPruM B H/iea/lbHOM K0Jyie0aTe/IbHOM KOHTYPE.

[TpencTaBneHre 0 3aTyXawIUX  KoseOaHWSX.  BeIHY>KIeHHBIe
MexaHUueckde KosiebaHus. Pe3oHaHC. BbIHyXeHHbIe 3/IeKTPOMAarHUTHbIE
KosebaHusl.

[TepemeHHbI TOK. CHHYCOMZANbHBI TepeMeHHbI TOK. MOIIHOCTD
riepeMeHHOT0 ToKa. AMIUIUTYJHOe U JeHCTBYlolllee 3HaueHue CU/bl TOKa U
HarpsbKeHusl.

Tpancdopmarop. IIpoussozcTBO, repezaua 15 roTpebeHune
3/IEKTPUUECKOW  SHEpPruu. OKOJIOTUUeCKWe PHUCKU Tpyh  TPOM3BO/CTBE
3/1eKTpOo3Heprun. Ky/ibTypa HCIo/ib30BaHUs 3/IeKTPOIHEPTHUU B TIOBCEIHEBHOU
JKW3HU.

TexHUUeckre yCTPOWCTBA U TpaKTUUYeCKOe MpUMeHeHHUe: 3/IeKTpPUUeCKUM
3BOHOK, F'eHepaTop MepeMeHHOr0 TOKa, IMHUU 3/1eKTporepe/iay.

LemoHcmpayuu

WccnenoBanre mapamMeTpoB KojiebaTenbHOW CHUCTeMbBI (TTPY’KUHHBIA WA
MaTeMaTu4eCKui MasiTHUK).

HabJttojeHue 3aTyxaroIux KoieOaHui.

W ccnenoBaHrie CBOMCTB BBIHYK/I€HHBIX KOJIeOaHMIA.

HabJtrojeHue pe3oHaHca.

CB00OO/IHBIE 7IEKTPOMArHUTHBIE KOIeOaHusI.

OcrnnorpaMMbl (3aBUCUMOCTH CUJIbI TOKA WM HaTPSDKEHUs] OT BpPeMeHM)
J7IS 37IeKTPOMarHUTHBIX KoiebaHui.

Pe3oHaHC mnipu mMoOC/e[OBaTe/IbHOM CO€JJMHEeHWH pe3uCTopa, KaTyLIKd
VHJYKTUBHOCTH M KOHZIeHCaTopa.

Mogenb TMHUM 5/1eKTpONepejau.

YueHuueckutl 3kcnepumeHm, n1abopamopHble pabombl

WccnenoBaHre 3aBUCHMOCTU TIepHO/ia MaslbIX KosieOaHU Tpy3a Ha HUTH
OT JI/IMHBI HUTHU Y MaccChl rpy3a.



WccrefoBaHre TepeMeHHOrO0 TOKa B Lield U3 [10C/Ie[0BaTe/bHO
COeMHEHHBIX KOH/IeHCaTopa, KaTyIIKU U pe3uCTopa.

Tema 2. MexaHuuecKue u 3/1eKmpoMazHUMmMHble 80/1Hbl

MexaHuueckre BOJIHBI, YCJI0BUsS pacnpoctpaHeHus. [lepuog. CKopocCTb
pacripoCcTpaHeHydss W JJjiMHa BOJHbL. [lomepeuHble U TPOJOJIbHBIE BOJIHBI.
WnuTepdepentys v Audpakiysi MexaHu4eCKUX BOJIH.

3Byk. CKOpoCTb 3ByKa. ' pOMKOCTb 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

OJIeKTPOMAarHUTHbIe BOJIHBI. YCJ/IOBUS W3/IyY€HHs 3/1€KTPOMAarHHUTHBIX
BOJIH. B3aumMHas opueHTauusi BeKTopoB E, B, V B 37eKTpOMarHutTHOM BOJIHE.
CBoliCcTBa 3/IeEKTPOMAarHUTHBIX BOJIH: OTpakeHHWe, MpeioMieHue, Tosipu3aliys,
nudpakuys, uaTepgpepeHiys. CKOPOCTb 37IeKTPOMarHUTHBIX BOJIH.

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

[IpyHLMIIBI paOCBS3U U TejieBUJeHus. Pafurosiokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHruecKue yCTpOMCTBA U TpaKTHUUeCKOe MpPUMEeHEeHUe: MY3bIKa/bHbie
VHCTPYMEHTHI, yJbTPa3BYKOBasi AUarHOCTHMKA B TEXHUKE W MeAuLMHe, pajap,
PaZIMOTIPUEMHIIK, Te/IeBU30p, aHTeHHa, TesiehoH, CBY-meub.

Lemoncmpayuu

OO0pa3oBaHue ¥ pacrpoCTpaHeHHe MOTIePEUHBIX W MPO/0/IbHBIX BOJIH.

Koneb6mtoreecst Teso Kak NCTOUHUK 3BYKa.

HabJttojeHue oTpaykeHus ¥ MpeioM/IeHHsI MeXaHUUeCKUX BOJIH.

HabtojeHme nHTepdepeHiy U Audpakdyd MeXaHAYeCKHUX BOJTH.

3BYKOBOW p€30HaHC.

HabJmro/jeHre CBSI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYZOW U
YacTOTOM Kosie0aHUi.

WccnegoBaHre  CBOWCTB — 3/IGKTDOMAarHUTHBIX — BOJIH:  OTPakKeHUe,
ripejioM/ieHue, NoJisipyu3alivs, Au(pakLys, UHTepQpepeHIys.

Tema 3. Onmuka

['eomeTpuueckass onTuka. [IpsiMo/iMHelHOe pacrpoCTpaHeHWe CBeTa B
ofHOpoaHoU cpefe. JIyu cBeta. ToueuHbIM UCTOYHUK CBeTA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3o00paykeHHH
B IVIOCKOM 3€epKajie.

[Tpenomnenue cBeTa. 3akOHBI TMpeioM/IeHUs CBeTa. AOGCOMIOTHBIM
TOKasaTesb npesiomsieHus. [losiHoe BHyTpeHHee oTpakeHue. [1penenbHbIN yrom
T0JIHOI'O BHYTPEHHET'0 OTPa’KeHUsl.

Hucniepcus cBeta. CioxHbIM cocTaB Gesioro ceeta. L|BeT.



Cobuparoiijue U paccerBaroliie /uH3bl. ToHKasi JsMH3a. DOKycHoe
paccTosiHAe W OMTUUecKasi CHjia TOHKOW JinH3bl. TlocTpoeHre n300paxkeHHH B
coOupamwIMX U pacceuBaroluX JMH3ax. dopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaemMoe JIMH30M.

[Ipeaenbl MPUMEHUMOCTH F€OMEeTPUYECKOW OMTHKM.

BonHoBasi onTtuka. VHTepdepeHiusi cBeta. KorepeHTHble HCTOUHUKHU.
YcioBusi HabmofieHWsT MakKCHMyMOB M MHUHUMYMOB B HHTep(epeHLMOHHON
KapTHHE OT IBYX CMH(a3HbIX KOrepeHTHbIX UCTOUHUKOB.

Oudpakius cBeta. [JudpakijMoHHas pelnéTka. YcCIoBUe HaOMIOAeHUs
[JIaBHBIX MaKCMMyMOB T[pU TaJeHUM MOHOXPOMAaTUuecKOro cBeTa Ha
AV(PaKLMOHHYIO PEIIETKY.

[Tonsspy3anus cBera.

TexHrWueckue yCTPOWCTBA W TMPAKTUYECKOe TMPUMEHEHHe: OUKH, JIyIia,
(oToanmapar, MPOEKL[MOHHbIA anmnapar, MUKPOCKOM, TeeCcKor, BOJOKOHHas
ONTHKA, AU(PPAKLMOHHAS PeLIETKa, TTOJISIPOU,.

Lemoncmpayuu

[IpsiMOIMHEHOe pacrpoCTpaHeHre, OTpaXkKeHHWe U TIpeJlOMJIeHWe CBeTa.
OnTuueckuie pubOPHI.

ITonHoe BHyTpeHHee oTpakeHUe. Moze/b CBETOBOZA.

HWccnenoBaHuie CBOMCTB M300paykeHUIA B JTMH3AX.

Mopeni MUKpPOCKOIIa, TejieCKoIIa.

HabstojeHune nHTepdepeHiuy CBeTa.

Habmonenne qudpakium cBeTa.

HabntoieHue [ucriepcuu CBeTa.

[TonyueHue crieKTpa C ITIOMOILBIO IPU3MBI.

[TosryueHue crieKTpa ¢ HOMOILIBIO AU(PAKLMOHHOMN PELETKY.

HabntoeHue nossipu3alyu CBeTa.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHue 1okasareJisi [pejioM/IeHUsl CTeK/1a.

WccnenoBaHrie CBOMCTB M300payKeHUIA B JTMH3AX.

Habmtomenue aucriepcru CBeTa.

Pa3pen 6. OcHOBBI criel{ua/IbHOU TEOPHH OTHOCUTE/IBHOCTH

['paHuibl NpPUMEHWMOCTA  KJ/IaCCUYECKOM  MexaHWKW. [locTysaTel
CrieLMaqbHOM TEeOPUM OTHOCHUTE/IbHOCTH: WHBApUAHTHOCTh MOJYJISI CKOPOCTH
CBeTa B BaKyyMe, IPUHLIUI OTHOCUTEbHOCTU DWHILTEUHA.

OTHOCUTENILHOCTh ~ OJHOBPEMEHHOCTU.  3aMej[lJleHhe  BpEeMEeHU U
COKpallleHUe [IJTUHBI.



OHeprusi U UMIyJ/IbC PeJIITUBUCTCKOM YaCTULIBI.

CBsI3b MacChl C SHeprued U UMITyJbCOM PEISSTUBUCTCKOM YaCTHLIbI.
OHeprus MoKosl.

Pa3pen 7. KBanToBas ¢u3unkKa

Tema 1. D1emeHmMbI KBAHMOBOLI ONMUKU

@®ortonbl. Popmyna IlnaHka cBsisu sHeprud (OTOHAa C €ro 4acTOTOM.
OHeprusi U UMMyJibC GOTOHA.

OTtkpeiTe U ucciaenoBaHue (oroaddekra. Omnbitel A. I'. Cronetosa.
3akoHbl (oto3ddekTa. YpaBHeHHe OviHIUTelHa 451 poTtosddekrta. «KpacHas
rpaHulia» GoTo3¢deKTa.

Hapnenue ceta. OnbiTel [1. H. JleGenesa.

XuMHUecKoe JIeliCTBHe CBeTa.

TexHuueckue yCTpPOWCTBa M MpaKTHUUeCKoe TMpuMeHeHHe: (OTO3/eMEHT,
doToaTuMK, coHeuHasi baTapesi, CBeTO[UO/.

Lemoncmpayuu

®0T03(deKT Ha YCTAaHOBKE C [IUHKOBOU IJIACTUHOM.

W ccnenoBaHue 3aKOHOB BHelllHero (oToaddekra.

Caetomuof,.

CosiHeuHasi 6aTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdop/ia 1o paccessHUIO & -4acCTHL].
[lnanerapHas mMogesb atoMa. lloctynatel bopa. M3nmyuyeHue u morsionjeHue
(OTOHOB TpHU Tepexojie aToMa C OAHOTO YPOBHSI SHEPrUW Ha JApyroul. Bujpi
criekTpoB. CIeKTp ypPOBHelW 3HepPruu aroMa BOJ0po/a.

BonHoBele cBoiictBa uactul. BosHel ge bpouns.  KopnyckyssipHo-
BOJIHOBOM Jlya/Iu3M.

CrioHTaHHOEe U BBIHY)X/eHHOe M3/Ty4YeHHe.

TexHUUeCKHe yCTPOMCTBA U TMpaKTAYECKOe MPUMEHEHUE: CIeKTpPaJbHbIU
aHanu3 (CeKTPOCKOIM), Jia3ep, KBAHTOBbIM KOMIBIOTEP.

Lemoncmpayuu

Mopens onbita Pesepdopza.

OrnpepiesieHrie yIMHBI BOJIHBI J1a3epa.

HabtojeHue MHeuaThIX ClIeKTPOB U3/TyueHUsl.

Jlazep.

YueHuueckuti 3kcnepumeHm, n1abopamopHble pabombl

HabmntoieHye TMHeMUaToro CriekTpa.

Tema 3. AmomHoe a0po



OKCIIepUMeHThI, [0Ka3bIBalolljye CJI0XKHOCTb CTpPoeHUs szapa. OTKpbITHe
pasvoakTUBHOCTA. OmbiTel  Pe3epdopia 1o  ompefeneHHW0  COCTaBa
pafinoakTUBHOTO u3nyueHusi. CpoiicTBa anbda-, OeTa-, ramma-u3aydyeHUs.
BivsiHue paiMOaKTUBHOCTH Ha KUBbIE OPraHKU3MBI.

OTKpbITHE TIPOTOHA U HelTpoHa. Hyk/ioHHasi Mogiesns sifpa ['efizeHOepra—
VBaneHKo. 3apsz aapa. MaccoBoe unciio sigpa. M30Toms!.

Anbba-pacnian. OJIEKTPOHHBIM M TO3UTPOHHBLIM OeTa-pacmaz. ['amma-
v3/1yuyeHre. 3aKOH paJjJMOaKTUBHOIO pacriaja.

OHeprusi CBsI3U HYKJIOHOB B sifipe. flnepHble cuibl. [JedekT macchl spa.

ApnepHble peakuyu. /lenieHue v CUHTe3 s/ep.

SlnepHbiii peakTop. TepmosimepHbiii cuHTe3. [Ipo6sieMbl U TIE€PCIIEeKTUBBI
SIIePHOM SHEPreTUKU. DKOJIOTUUeCKHe aCleKThl iIePHOU SHEPreTHKHU.

OJieMeHTapHble YacTULbl. OTKpBITHE TT03UTPOHA.

MeTo/ib1 Hab/IOZieHNsl U PeTUCTPALIMU 3/IeMeHTapHBIX YaCTHII.

@dyHaMeHTa/IbHble B3aUMOJeWCTBUS. ENWHCTBO (DU3MUYECKON KapTHHBI
MUpa.

TexHrWueckue yCTPOWCTBA W MNPAKTAUECKOE TIPUMEHEeHHe: [O03UMETD,
Kamepa BunbcoHa, sifiepHbIi peakTop, aToMHasi bomba.

Lemoncmpayuu

CuéTurK MOHU3UPYIOLLIUX YaCTHLI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbi

WccnenoBaHue TpeKOB YacTUL] (110 TOTOBBIM (poTorpadusim).

Pa3pgen 8. D/1ieMeHTbl aCTPOHOMUHM M acTPOPU3UKHU

JTanbl pa3BUTHUS acTpOHOMMM. [IpuK/agHOe U MHPOBO33pEHYEeCKoe
3HaueHue aCTPOHOMUU.

Bup 3Bé3mHOTO HebGa. Co3Be3fusi, sipKue 3BE37bl, TUIAaHEThl, UX BUANMOE
JIBDKEHHe.

CosHeuHas cuctema.

ConHue. CosHeyHass akTUBHOCTb. McTouHMK 3Hepruyd CosHLIA U 3BE3[.
3BE3/1bl, UX OCHOBHbIE€ XapaKTePUCTUKHU. /lMarpamMma «CIeKTpaJbHbIM KaacC —
CBETMMOCTb». 3BE37bl IJIaBHOM I10C/Ie/I0BaTe/IbHOCTU. 3aBUCMMOCTh «Macca —
CBETUMOCTb» [JI 3B€3[] TJIaBHOM TOC/Iei0BaTe/IbHOCTH. BHyTpeHHee CcTpoeHue
3B631. CoBpeMeHHbIe Mpe/CTaB/JIeHUs] O TIPOUCXOXKIEeHUH U 3BoJroLuU CoJiHLa
Y 3BE3/1. JTarlbl )KU3HU 3BE3.

Mneunsii [1yTe — Hama ['anaktvka. [Tosmoxxenue u aBvkeHve CoJiHLIA B
INanaktuke. Tunbl ramakTuk. PaguoranakTvky U KBasapbl. UEpHble [bIPHI B
sAapax rajakTUK.



Bcenennasi. Paciivpenve BcenenHoil. 3akoH Xa66sia. Pa3beranue
rasnakTuk. Teopus bosbiioro B3peiBa. PekToBoe u3nyueHue.

MacmrabHast cTpykTypa BeenenHoii. MeTarasakTuka.

HepeliéHHbie po6J/ieMbl aCTPOHOMUM.

YueHnuueckue HabmoOdeHust

Habmonenust HEBOOPYKEHHBIM r71a30M C WCT0JIb30BaHUEM
KOMITBIOTEDHBIX TIPWIOXKEHUW [ijis  OTipefiesieHusl TI0JIo)KeHUsi HebeCHBIX
00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHbIe co3Be3/usi CeBepHOro MoyIiapus U
sIpKHe 3BE3/bI.

HabmoieHust B Tesieckon JIyHbl, ruiaHeT, MieuHoro ITyTu.

O0o01aromiee NOBTOpPeHUE

Ponb (U3MKUM ¥ acCTPOHOMHM B SKOHOMHUYECKOM, TeXHOJIOIMYeCKOu,
COLIMA/IbHOM M 3TUUYeCKOW cdepax [JesiTelbHOCTU 4Yesl0BeKa, pOjib U MeCTO
¢U3MKM U acTPOHOMHWM B COBpE€MEHHOW HayuyHOW KapTMHe MWpa, poJib
(r3rueckor Teopur B (POPMUPOBAHUU TIPeCTaB/IeHUN O (PU3NUECKON KapTHUHE
MHUpa, MecTO (pU3MUecKod KapTWHbI MUpa B 0O0IeM psiy COBpPeMeHHbIX
eCTeCTBeHHO-HAYUHbIX Tpe/ICTaB/IeHU O IPUPOJE.

MexnpegMeTHbIe CBSI3H

N3yuenue Kypca ¢u3uku 6a30Boro ypoBHsi B 11 Kjiacce OCYIIIeCTBIISIETCS C
YUETOM COZiep>KaTe/IbHbIX MEXIIPeJAMETHbIX CBsi3ell C KypcaMh MaTeMaTHKH,
buonoruu, XMMuUH, reorpadyy ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHAMUS, CBsI3aHHbIE C U3yUeHWeM MeTO/I0B HayuHOT O
TO3HAHWS: sIBJieHWe, HayuyHbld (akT, TUIoTe3a, (pu3nueckas BeJMuMHa, 3aKOH,
Teopusi, Hab/roieHre, SKCIIePUMEeHT, MO/leTMPOBaHue, MO/e/Tb, U3MepeHHe.

Mamemamuka: pellleHHe CUCTeMbl ypaBHeHUMW, TPUTOHOMeTpUUeCcKUe
byHKLMM: CUHYC, KOCHHYC, TaHI'eHC, KOTaHT€eHC, OCHOBHOE€
TPUTOHOMETPHUYECKOe TOKJEeCTBO, BEKTOPhI M MX MPOEKLIMK Ha OCH KOOPJWHAT,
C/I0)KeHVe BEKTOpPOB, TNPOM3BOJHbIE 37eMEeHTapHbIX (PYHKLWK, TPU3HAKU
1o/j00usi TPeyro/JILHUKOB, OTpeZie/ieHHe TJIOaU TIOCKUX Guryp u obbéma
Tes.

Buonozus: snmeKTpUyeckue sIBJIeHUS B JKUBOM TIpUpOJe, KoJiebaTenbHble
[BIDKEHUS] B JKMBOW MpHUPOJE, ONTHYEeCKHe SIBJIeHWS B >KUBOW MPUPOJE,
JlefiCTBUe paZiualiiy Ha >KHBble OPraHK3Mbl.

Xumusi: CTpoeHMe aTOMOB W MOJIeKYJ, KpHUCTa/uIMueckasi CTPYKTypa
TBEPJBIX Tel, MeXaHu3Mbl 00pa30BaHUSI KPUCTA/JTIMUECKOW  PeLéTKH,
CIeKTpaIbHbIU aHa/In3.

l'eoepacpusi: MarHUTHbBIE TIO/OCA 3eM/M, 3a7eXd MarHUTHBIX pYZ,
(hoToChEMKa 3eMHOM MMOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPSICEHUM.



TexHon02uA: JTAHUM DJIeKTpoIriepejay, reHepaTop IepeMeHHOr0 TOKa,
3/1eKTPO/IBUraTe/ib, UHAYKLMOHHAs TeYb, pazap, paguonpuéMHUK, TeJIeBU30p,
aHTeHHa, TenedoH, CBY-neub, MpoeKI[MOHHbIN anrapaT, BOJIOKOHHAs OITHKa,
COTHeYHast Garapesi.



INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UNKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Pu3mka» Ha ypoBHe cpefiHero o0iiero
obpa3zoBaHuss (0a30BbIi  ypOBEeHb) [JIO/DKHO  00eCrieunTb  JOCTHDKEHHe
C/TeIyIOIIUX JIMYHOCTHBIX, MeTarpeIMeTHBIX U TIPeIMETHBIX 00pa30BaTe/TbHBIX
pe3y/bTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3y/bTaThl OCBOeHHs ydeOHOro mipegmeTta «®Pur3nKa»
JO/DKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTH  OOyYaroImMxcs
PYKOBOZCTBOBAaThCSI C(HOPMHUPOBAHHOW BHYTPEHHEM TMO3UL[Med JTMYHOCTH,
CUCTEMOH I1IeHHOCTHBIX OpHEHTalldi, TO3WUTHBHBIX BHYTPEHHHUX YOeXIeHUH,
COOTBETCTBYIOIIMX TPAJWIL[MOHHBIM 1IEHHOCTSIM DPOCCHUHCKOTO 0O0I1[eCTBa,
paciivpeHre >KA3HEHHOr0 OMbITa W ONbITa [eATeJbHOCTM B TMpOLecce
peanu3aliuM OCHOBHBIX HarpaB/IeHUM BOCHUTATeIbHOM [AesiTe/lbHOCTH, B TOM
yuc/ie B YacCTH:

1) rpakIaHCKOr0 BOCIIUTAHUSA:

chOpMHPOBAaHHOCTh ~ TPAKAAHCKOW  TIO3WI[MM  OOydJarorierocss  Kak
aKTHBHOTO Y OTBETCTBEHHOI'O WieHa POCCUIMCKOTO 00111eCTBa;

TIPUHSATAE TPAAWLMOHHBIX O0Ieue/IOBeUeCKUX TI'yMAHUCTHUECKHUX U
JIeMOKpaTU4eCKUX LIeHHOCTew;

TOTOBHOCTb BECTU COBMECTHYIO ZIesiTe/IbHOCTb B MHTEpecax IrPak/jaHCKOro
o0111ecTBa, yuacTBOBaTh B CAMOYTIpaB/eHUH B 00pa3oBaTelbHON OpraHU3aliuy;

yMeHWe  B3auMOJeMCTBOBaTb C  COL[MAJbHBIMA  WHCTUTyTaMU B
COOTBETCTBUM C UX PYHKLIUSIMU U Ha3HAUeHHEM;

TOTOBHOCTh K T'yMaHWTApHOM Y BOJIOHTEPCKOM JesiTe/IbHOCTH;

2) NaTpUOTU4YECKOr0 BOCIIUTAHUSA:

c(hopMHPOBAHHOCTh POCCHUUCKOU rpakJjJaHCKOH WUJIeHTUYHOCTY,
MaTprUOTH3Ma;

1IeHHOCTHOe OTHOIIIEHWe K TOCYy/lapCTBEHHBIM CUMBOJIaM, JOCT)KEHUSIM
POCCUNCKUX YUEHBIX B 00/1aCTH PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHWSI, STUUECKOT0 TIOBe/IeHUS;

CMOCOOHOCTh OLIEHWBATh CUTYALIMI0 U MPUHUMAaTh OCO3HaHHbIE pellieHus,
OPHEHTHPYSCh Ha MOPa/JIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YMCJIE B
JleTe/IbHOCTH YUEHOr0;



0CO3HaHUe JITMYHOTO BK/1a/la B IIOCTPOEHHe YCTOWUUBOTo Oy Ay1iiiero;

4) 3CTeTUYeCKOr0 BOCITUTAHUSA:

3CTeTUYeCKOe OTHOIIeHWe K MHpYy, BK/IOUasi 3CTeTUKY Hay4yHOTO
TBOPYECTBA, MPHUCYILEro (PU3NUeCKON HayKe;

5) TPYAOBOr0 BOCIIUTAHUSA:

VHTepeC K pa3nuuHbiM chepaM MpodeccuoHaNbHOM /1esITe/IbHOCTH, B TOM
ylnc/e CBSI3aHHBIM C (DM3MKOW M TEeXHUKOM, yMeHHe COBepIllaTb OCO3HaHHBIN
BbIOOp Oyayiieid mnpodeccid ¥ peann30BbIBaTh COOCTBEHHbIE >XM3HEHHBIE
TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTL K 00pa3oBaHWI0 U CamMo00Opa30BaHUIO B
obnactv (DM3MKHK Ha TTPOTSHKEHUM BCeM JKU3HHU;

6) 3K0/I0rMuUecKoro BOCIMTAHUA:

chOpMHPOBAHHOCThL KOJIOTUYECKOW KYJIBTYphl, OCO3HaHHWe TJi00a/IbHOTO
XapakTepa 3K0JIOrMuecKux mpobJiem;

IJIaHMPOBaHWe M OCYIIeCTB/eHHWe [IeUCTBUM B OKpYyXKarollled cpefie Ha
OCHOBe 3HaHUs 1]e/lel YCTOMUMBOro pa3BUTHS UeJI0BeueCTBa;

paciliipeHye OIbITa JesiTeTbHOCTH 3KOJ0TMUeCKOl HarpaB/eHHOCTH Ha
OCHOBe UMEFOIINXCS 3HaHUH 10 (HU3UKe;

7) IeHHOCTH HAayYHOT0 T03HAHMSA:

chOpMHPOBAaHHOCTL MHUPOBO33pEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3NUECKON HAyKU;

OCO3HaHWe I1[eHHOCTH HAay4HOM [eATelbHOCTH, TOTOBHOCTh B IIpoliecce
n3yyeHUss (PU3MKKA OCYIIECTB/ISATb TIPOEKTHYI0 UM  HCC/Ie[0BaTelbCKYHO
JlesITe/TbHOCTh UHAUBUYATLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueOHbIe [eHCTBUS
Bba3oBble /iornueckue JiefiCTBYS:
CaMOCTOSITe/IbHO  (POpMy/MpOBaTh U aKTyaJM3HWpoBaTh Ipobsemy,
paccMaTpyBaTh €6 BCeCTOPOHHE;
omnpeieNIsATh L|e/Id JeaTebHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTYDKEHHUSI;
BBISIB/ISIT 3aKOHOMEPHOCTM W TPOTHMBOpPeUMsi B pacCMaTpUBaeMbIX
(bU3MUeCcKUX SBIEHUSX;
pa3pabaThiBaTh TUIaH pelieHys TPo06/ieMbl C YUETOM aHa/IM3a UMEFOIXCS
MaTepUabHbIX YU HeMaTepUaibHbIX PECYPCOB;



BHOCUTb KOPPEKTMBBI B [JIeATEJIbHOCTb, OL[€HUBAaTb COOTBETCTBHE
pe3y/IbTaToB 1Ie/IsIM, OLIEHUBATh PUCKU MTOC/IICTBUI /1eATeTbHOCTH;

KOOD/IMHUPOBaTh W BBINOJHATH paboOTy B YC/IOBHUSX peasibHOrO,
BHUPTYa/IbHOTO Y KOMOMHMPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIIJIEHHE TIPH PEeIIIeHUH )KU3HEHHBIX TTP00/IeM.

Ba3oBble UCC/Ie/]0BaTe/IbCKHE AeHCTBUSL:

B/Ia/IeTh HAYYHOM TEPMHHOJIOTHEH, K/TFOUEBbIMU TOHATHUSIMH M MeTO/IaMHt
(bu3rueckKou HayKu;

B/IQ/IeTh ~ HaBbIKAMU  yueOHO-MCC/IeZIOBAaTeIbCKOM M TPOEKTHOU
JesITelbHOCTH B 00/7acTH  (PU3MKHM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITE/IbLHOMY ~ TIOMCKY  METOZIOB  pellleHusl  3ajau  (hU3HUecKoro
cofiep>KaHus1, IPUMEHEHHIO Pa3/IMYHbIX METO/IOB TI03HAHUS;

BIQ/IeTh BUJAMU [IeATeJLHOCTHA I10 TIOJYUYEeHWIO HOBOTO 3HAHUS, €ro
WHTeprpeTaryy, npeoOpa30BaHUI0 W TPUMEHEHHI0 B Pa3/IMUHbIX yueOHbIX
CUTYaIMsIX, B TOM UKCJ/Ie TIPH CO3/IaHUHN YUeOHBIX IMPOEKTOB B 00/1aCTH (DU3UKU;

BBISIB/IATh TTPUUMHHO-C/IEICTBEHHbIE CBSI3W U aKTyaJU3UpOBaTh 3ajauy,
BBIIBUraTh THUIIOTE3y €& peIlleHus,, HaXOAUTh apryMeHThI /JIs1 JoKa3aTe/lbCTBa
CBOUIX YTBEP)K/I€HUH, 3a/]aBaTh NTapaMeTpPbl U KDUTEPUH PELIeHMSI;

aHA/IM3UPOBaTh IIOJlyUeHHbIE B XOZie PpeIleHHs 3aJaud pe3yJ/bTaThl,
KPUTUUYECKU OL[eHMBATh KX [JOCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTb U (OPMY/IMpPOBATh COOCTBEHHBbIE 3a/aud B 00Opa3oBaTeIbHOM
JesITeJTbHOCTH, B TOM YHCJIe TIPU U3yUeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CHUTYal[{sIM, OLIeHUBATh PUOOPETEHHBIN OIIbIT;

yMeTb II€PeHOCHTb 3HaHHWsS 10 (u3MKe B MPAKTHUECKyH0 00/acThb
YKU3HEIeATeTbHOCTY;

yMeTb UHTEeIPHUPOBaTh 3HAHMS U3 Pa3HbIX MPeJMETHBIX 00/1acTel;

BBIIBUraTh HOBBIE W/IEH, TIPe/i/IaraTh OPUrHHa/IbHbIE TIOAXO/AbI U PeIleHNs;

CTaBUTH NPOOJIEMBI M 3a/]auH, JOMYCKAIOIIKe albTePHATUBHbBIE PEeIlIeHus.

Pabora c uadopmanueii:

B/Ia/IeTh HaBbIKaMH TMO/y4eHUs] MH(POPMAIUK (U3UUECKOT0 COZEP>KaHHUs
13 UCTOUYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIECTB/ISITh TIOWUCK, aHa/IU3,
CUCTeMaTHU3aLMI0 U WHTeprpeTariyio MHPOPMaLliy pa3InuyHbIX BUAOB U (opMm
TIpe/ICTaBJIeHMSI;

OLIEHWBATh JJOCTOBEPHOCTh MH(OPMAI[UH;

UCMO/b30BaTh CPeACTBAa MH(MOPMAI[MUOHHBIX M  KOMMYHMKALIMOHHBIX
TEeXHOJIOTUM B PElIeHMM  KOTHUTHMBHBIX, = KOMMYHUKaTHBHBIX U
OpraHU3al[MOHHBIX 3aJau C CoOJo/leHreM TpebOBaHMI PTOHOMUKH, T€XHUKU



0e30MacHOCTH, TUTHEHbBI, PeCYPCOCOEpPE)KeHUs, TTPABOBbIX U ITUUYECKHX HOPM,
HOpM HHGbOPMAaI[MOHHOM 6e301acHOCTH;

CO3[]aBaTh TEKCThl (M3MUECKOTO COJEPKAHUSI B PA3/IMUHBIX (hopmarax C
YyUéTOM Ha3HaueHWss WHGOpPMALIMM W  1[eJIeBOM  ayJUTOpUM, BbIOMpas
OTTHUMaJIbHYIO (hOopMy IpeICTaB/IeHUs U BU3yaInu3aliiu.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBUA:

OCyIlecTB/IsAITh OOIlleHWe Ha ypokKax ¢U3UKUM U BO BHEYPOUHOU
J1esITeTbHOCTY;

pacrno3HaBaTh TIPEANOCHUIKM KOH(/IMKTHBIX CUTyallUli W CMSr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTUUHO M3/laraTh CBOI TOUKY 3peHUsI C UCIIO0b30BaHUEM
SI3IKOBBIX CPE/ICTB;

NMOHMMaTb W WCIO/Jb30BaTh  [peUMMyIlecTBa  KOMaHAHOU U
VHAVBHUYaTbHON paboThI;

BbIOMpATh TEMAaTHKy W METO/bI COBMECTHBIX AEeMCTBUM C yUETOM OOIIHMX
VHTEPeCcoB U BO3MOYKHOCTe!N Ka)KJJ0ro ujieHa KOJ/IeKTUBRA;

MpUHUMATh 1[elM COBMECTHOW [leATe/lbHOCTU, OpraHyu30BbIBaThb W
KOOD/IMHUPOBATh JEWUCTBUS TI0 €€ NOCTHM)KeHWIO: COCTaB/SATh TJIaH [eMCTBUH,
pacrpeziesiitb pojid C YUY6TOM MHEHHH yYaCTHHUKOB, OOCYKZAaTb pe3y/bTaTbl
COBMeCTHOM paboThI;

OLIeHMBaThb KauyeCTBO CBOEro BK/a/la M Ka)K[JOro y4yacTHWKa KOMaH[bl B
o011ruii pe3yIbTar 1o pa3paboTaHHBIM KPUTEPHSIM;

rpe/ijiaraTh HOBble TPOEKThbI, OLeHWBAaTh WJEW C TO3ULHUHA HOBU3HBI,
OpUTMHaBHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYIIeCTB/ISITh TIO3UTHUBHOE CTpaTeruyeckoe TIIOBe/leHWe B Pa3/MYHbIX
CUTYaLUsIX, TIPOSIBJIATH TBOPUECTBO U BOOOpakeHue, ObITh NHUI[UATUBHBIM.

PeryiAaTHBHBIE YHHUBepPCa/IbHbIE yUeOHbIe el CTBUs
CamoopraHusanmsa:

CaMOCTOSITeJIbHO ~ OCYIIIeCTB/ISATH  T103HABAaTe/IbHYI0 JIesiTellbHOCTh B
obnactui (PU3MKA U aACTPOHOMHH, BBISBIATH MpOOIeMbl, CTaBUTh U
dhopMypoBaTh COOCTBEHHBIE 3a/1auH;

CaMOCTOSITe/IbHO COCTaB/ISATh MJIaH pellleHus] PaCUETHBIX U KaueCTBEeHHBIX
3ajja4, TJIaH BBITIOJIHEHUSI TIPaKTHMUeCcKoW paboThl C YU8TOM MMERIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTeH 1 Mpe/ITTOUTeHUH;

JlaBaTh OL|€HKY HOBBIM CUTYaLIUsIM;



pacliipsiTh paMKd yueOHOro TIpefMeTa Ha OCHOBe  JIMUHBIX
TIpeAroYTeHNM;

JleflaTh OCO3HAHHBIM BBIOOpD, aApryMeHTHpPOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TTPUOOPeTEHHBIM OITHIT;

criocoOCTBOBaTh ()OPMHUPOBAHUIO U TIPOSIBJIEHUIO 3PYAULIMM B 00Js1acTH
(GU3MKY, TIOCTOSIHHO TIOBBIIIATH CBOM 0OOpa3oBaTelbHBIA W KYJIbTYPHBIM
yPOBEHb.

CaMOKOHTPO/Ib, 3MOL[HOHA/IbHBIA HHTE/IJIEKT:

JlaBaTh OIIeHKY HOBLIM CUTYal[{sIM, BHOCUTh KOPPEKTHBEI B JIeSITE/IbHOCTD,
OLIeHHMBAThb COOTBETCTBHE Pe3y/IbTaTOB I[eJIIM;

B/a/leTb HaBbIKAMM TI03HABaTe/JIbHOM peduieKCMM KakK OCO3HaHUS
COBepIllaeMbIX [IeICTBUH W MBICUTENbHBIX TIPOL[ECCOB, WX pe3yJbTaTOB U
OCHOBAaHUM;

WCII0/Ib30BaTh TIpUEMBI  pedIeKCHH [II1 OLIEHKW CHUTyalldd, BbIOOpa
BEPHOI'0 pellleHus;

yMeThb OLleHWBAaTb PUCKU W CBOEBPEMEHHO TPHWHUMATh peIleHus 10 UX
CHWKEHHUIO;

MIPUHUMATb MOTWMBBI M apryMeHTbl ADYTHMX TIPU aHajM3e pe3y/bTaToB
JesITeTbHOCTH;

TIPUHUMATh Cebsi, TOHNUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

MIPUHUMATb MOTUBBI M apryMeHThbl ADYTHX TIPH aHajiu3e pe3y/bTaToB
JesiTeIbHOCTY;

TIpU3HaBaTh CBOE TTPABO U TIPABO APYTHX Ha OMIMOKHU.

B mipoijecce 1OCTH)KEeHUST TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHMSI IIPOTrPAMMBbI
no ¢usvke 75 YPOBHS cpegHero o6iero oOpa3oBaHUs Yy O0OyYaroImIMXCs

COBEPILIeHCTBYeTCS IMOLIMOHA/TbHBIN WHTe/I/IeKT, Tipe/iroJ/iaratoluil
c(hOpMHPOBAHHOCTh:
CaMOCO3HaHUS,  BK/IIOYAIOIIETO  CIOCOOHOCTb  MOHWMATh  CBOE

IMOLIMOHA/IbHOE COCTOsIHMe, BUJETb HarpaB/ieHusi pa3BUTHSI COOCTBEHHOU
IMOLIMOHA/ILHOU ceprl, ObITH YBepeHHBIM B cebe;

CamMOpery/avpOBaHUs, BK/IOUAIOIEro CaMOKOHTPOJIb, yMeHUe MPUHHMMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHHe, CIIOCOOHOCTh ajalTUPOBaThCs K
IMOLIMOHA/IbHBIM U3MEeHeHUsIM UM TIPOSIB/SITh TUOKOCTh, OBbITh OTKPBITHIM
HOBOMY;;

BHYTPEHHeN MOTHBALMY, BK/IIOUAOLLleld CTpeMJIeHHe K JOCTYDKEHUIO Lie/H
U yCrexy, ONTUMU3M, UHULMaTUBHOCTb, YMEHHE elCTBOBAaTh UCXO/s U3 CBOUX
BO3MOXKHOCTEH;



JMIIaTUM, BKJIIOUalomleldl CrmocoOHOCTh TIOHMMAThb  3MOLIMOHABHOE
COCTOSIHMEe [JpYTUX, VYUThIBaTb €ro Tpyd OCYIIeCTBJAeHUd OOlLeHuUs,
CO0COOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLMa/IbHBIX ~ HaBBIKOB, BK/IIOYAIOLIMX  CIIOCOOHOCTH  BBICTpPAaMBaTh
OTHOLLIEHUS C IPYTUMU JIFOJbMHU, 3a00TUTHCS, TIPOSIB/SITL UHTEPEC U pa3pellaThb
KOH(/TUKTBHI.

IMPEAMETHBIE PE3YJ/IBTATBI

K konily obyuenuss B 10 ksiacce ripeMeTHbie pe3yJibTaTbl Ha 0a30BOM
YPOBHe ZIO/KHBI OTpaykaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCS yMEeHHH:

JIeMOHCTPUPOBATh Ha TpuMepax poJib U MecTo (HU3UKK B (POPMHPOBaHUU
COBPEMEHHOW HAayYHOW KapTWHBbI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TeXHOJIOTHH, B TTPAKTUYECKOH JIesITeIbHOCTH JIFO/eH;

YUUTBIBaTh TPAHUIIbI TPUMEHEHUsI W3YUeHHbIX (U3UUYECKUX MOJeseu:
MaTepHaJ/ibHasi TOUKA, WHepIMajabHasi CUCTeMa OTCYéTa, abCO/IIOTHO TBEpPOe
Teso, WeaqbHbIM Tra3, MOZENU CTPOEHUsl ra3oB, >KUAKOCTed U TBEPABIX Tes,
TOUEUHBIN 3/IeKTPUUYECKUI 3apsi/] TIpU pelleHru (hr3nueckux 3aau;

pacrio3HaBaTh (pu3nueckue siBjieHUs1 (TIPOLIECChI) M OOBSCHATH WX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJ/IIPHO-KWHETUYECKOM TeOpHUU CTPOEeHUs
BellleCTBA W SJIKTPOJWHAMMKHU: PaBHOMEDHOE W  PaBHOYCKOPEHHOe
NIpSIMOJIMHEHOe ~ IBIDKeHUWe, CBOOOZHOe TiafieHWe Tes, [BIDKEHHe TI0
OKDY)KHOCTH, HWHepLUs, B3auMozencTeue Ten, Auddys3us, OpoOyHOBCKOe
[BIDKEHUE, CTPOeHHe YKUAKOCTel U TBEPABIX Tes, u3MeHeHHe 00bEMa Tes rpu
HarpeBaHuM (OXJI&)KJEHWM), TEIJIOBOe PaBHOBECHE, WCMapeHre, KOHAeHCalus,
I/IaB/ieHre, KPUCTA//IM3alys, KWIeHWe, BJI&KHOCTb BO3/yXa, IOBbILIEHVE
[laBJleHVs1 rasa IIpU ero HarpeBaHWd B 3aKpPbITOM COCYJe, CBSI3b MeXAy
rnapaMeTpamMM COCTOSIHMSI Tra3a B H30MpOLeccax, 3/7eKTpusauus TeJ,
B3aMMO/IEKICTBUE 3apsiZiOB;

OMUChIBAaTh MeXaHWYECKOe JBHWKEHHE, UCIO/b3Ysl (PU3NUeCKUe BeJTMUUHbI:
KOOpJYHATa, IyTh, IepeMeleHre, CKOPOCTb, YCKOpeHHe, Macca Teja, CWJa,
VMITy/IbC ~ Tejla, KUHETHYeCKass SHeprusi, I[OTeHLajbHasi  SHeprus,
MexaHUuecKass paboTa, MexaHHWyecKasi MOLL[HOCTb; MPW OMMCAHUU TPaBUIBHO
TPAKTOBaThb (DU3UUECKUI CMBIC/T MCTIO/b3yeMbIX BeJIMUMH, UX 0003HaueHus U
eIMHULIbI, HAXOAUTb (hOPMYJIbI, CBA3BIBAIOLLIME JAaHHYIO (M3NUYECKYHO BeJTMUHMHY
C APYTMMU BeJTMYUHAMU;

OMUCHIBATh U3yYeHHbIe TeIIOBble CBOWMCTBA TeJl U TeIIOBble SIBJIEHUS,
WCIOb3ysl (M3MUecKue BeJMUYMHBL [laB/ieHHWe rasa, TeMIiepaTypa, CpeAHss



KUHeTHYecKast SHeprust Xa0THUYeCKOro JBYDKEHUS MOJIEKYI,
CpeJHEeKBa/paTUUHasi CKOPOCTb MOJIEKYJ/l, KOJUUeCTBO TeI/IOThbl, BHYTPEHHSS
3Heprus, pabora ra3a, KO3(DUIMEHT TM0Je3HOT0 JEeNCTBUS TeTI0BOTO
JIBUTaTessi; TIPU OINWCAHWW T[PaBWJIbHO TPAaKTOBAaThb (PU3UUECKUM CMBIC/
UCTIONb3YeMbIX Be/IMUMH, UX 0003HaueHWs U eJUHULIbI, HaXOAUTb (POPMYIIbI,
CBsI3bIBaIOLLME JAHHYI0 (PM3UUECKYIO BeJIMUMHY C APYTMMU BeJTMUMHAM;

OMMUChIBaTh  U3yUeHHble  3I7eKTPUUECKHEe CBOMCTBAa BellleCTBA U
3/7IeKTprUUYecKue siBjieHUs: (MpoLlecChl), MCIONb3ys (Qu3NUecKrde BeUYUHBbI:
3JIeKTPUUECKUM 3apsif, 3J1IeKTPUUYeCcKOoe 1oJie, HalpsKEHHOCTD T10J1s1, MOTeHLral,
PasHOCTb TOTEHLMAsoB; MPU OMWCAHWU MPABUIBHO TPaKTOBaTb (PU3UUYECKUI
CMBIC/T WCTIONBb3yeMbIX BeJWYMH, UX 0003HaueHWss U eAUVHHI[bI; yKa3bIBaTb
(dbopmysibl, CBsI3BIBAIOIME [aHHYI (U3UUECKYH0 BeJWUMHY C [APYTUMH
BeJIMUYMHAMUY;

aHa/IM3UpOBaTh  (U3WUECKHWe TIpOLeCChl U SIB/IEHHWs, HCII0JIb3Yys
(r3nUecKre 3aKOHbI M TPUHLUIIBL: 3aKOH BCceMUpHOro tarotenus, I, 11 u III
3akOoHbl HBbIOTOHA, 3aKOH COXpaHeHHsI MeXaHWUYeCKOW SHeprud, 3aKoH
COXpaHeHUsl UMITYyJibCa, TIPUHLIUI CYTepPHo3UL[MK CUJI, TIPUHLIUI PaBHOIPAaBUs
VHepLUalbHbIX CUCTEM OTCY€Ta, MOJIEKY/ISIPHO-KUHETUUECKYI0 TeOpUI0
CTPOEeHUsI BellecTBa, ra30Bble 3aKOHbI, CBSI3b CpeJjHel KWHeTMUeCKOW SHepruu
TEeIIOBOTO [IBW)KEHUsI MOJIeKYJ1 C abCOJTFOTHOM TeMriepaTypou, MepBbiii 3aKOH
TePMO/IMHAMUKH, 3aKOH COXPaHeHHUs 3JIeKTPUUYEeCKOro 3apsija, 3akoH KyisioHa,
TIpU 3TOM pa3/uyaTh CJI0BECHYH (DOPMYJMPOBKY 3aKOHA, ero MaTeMaThyeckoe
BbIp@KEHUE U yCJIOBUS (TPaHULIbI, 00/1aCTH) PUMEHUMOCTH;

OOBSICHATL OCHOBHBbIE TPHUHLIAIILI AEWCTBUS MalllMH, TIPUOOPOB W
TeXHUYECKUX YCTPOMCTB; pa3nnyaTh yC/J0BUs UX 0€30MacHOro MCIO/b30BaHUS
B MOBCeJHEBHOM >KU3HU;

BBITIO/THATE 3KCMEPUMEHThI M0 MCCeJ0BaHUI0 (U3UUYeCKUX SIBJEHUWA U
TIPOLIECCOB C MCIMO/b30BaHUEM TPSMbIX U KOCBEHHbIX U3MepeHuM, TpU 3TOM
dbopmyMpoBaTh TpoOsieMy/3alady W TUTOTe3y YyueOHOro SKCIIepUMEHTa,
cobupaTh YCTAaHOBKY M3 IIPeJJIOKEHHOTO 00O0pY/OBaHMS, MPOBOJUTEL OMBIT U
(dhopmyIMpOBaTh BLIBO/IbI;

OCYILIeCTBJISITh TPSIMble M KOCBEHHbIe M3MepeHUs] (PU3NUYeCKUX BeJTMYHH,
MpU 3TOM BbIOMpATh ONTUMAJBHBIA CMOCOO W3MepeHHsT U HCIOJIb30BaTh
M3BeCTHbIe METO/Ibl OLIEHKHU MOrPeIIHOCTer U3MepeHUl;

VCCIe0BaTh  3aBUCMMOCTH MeXJy (U3MYeCKUMHU BeJMYMHaMH C
VICTI0/Ib30BaHMEM MPSIMBbIX M3MepeHUH, TIPU 3TOM KOHCTPYMPOBaTh yCTaHOBKY,
(¢uKCUpOBaTh pe3y/bTaThl MOJTyUeHHOW 3aBUCUMOCTH (PU3MYECKUX BeIUUMH B
BU/Jie Tab MLl U rpadyKoB, iesiaTh BbIBO/BI 10 pe3y/ibTaTaM MCC/ie[JOBaHUS;



cobsrofiaTh TipaBUIa 6e30MacHOro TpyAa TPy MPOBeleHUH HCCIIelOBaHUM
B paMKax y4eOHOro JKCIepuMeHTa, yueOHO-MCC/Ie0BaTe/IbCKOM U TIPOEKTHOM
[leiITeIbHOCTU € UCIOJIb30BaHUWEM  W3MepUTeNbHbIX  YCTPOMCTB U
nabopaTopHOTo 000pyJ0BaHUS;

pelllaTh pacuéTHble 3a/aud C SBHO 3a/laHHON (PU3WYECKOU MOJesblo,
WCIO0JIb3ysl (M3MUecKre 3aKOHbl W TIPUHLIMIIBI, Ha OCHOBE aHa/iv3a yC/IOBUS
3aZlauM BbIOMpaTh (M3NYECKyI0 Mo/jiefb, BbIAeNATh (pr3rueckue BeJMUYHUHBI U
¢dopmyibl, He0OX0AUMBIe /17151 eé pelleHUs], POBOAUTb PacuéThbl U OLEHUBATb
peasibHOCTh OJIyYeHHOT'0 3HaUeHUs (PU3nueCcKOor Be/TMUVHbI;

pellaTh KaueCTBeHHbIe 3a/jauu: BbICTpanBaTh JIOTUYeCKU
HENPOTHMBOPEUYMBYIO LIETIOUKY PACCY>XJEeHUH C OMOpOW Ha U3yueHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3hUecKyre sIBJIeHUS;

UCMOMb30BaTh  MPU  pellleHWd  y4eOHBIX  33Jau  COBpPeMeHHble
MH(bOpMalLlMOHHbIe  TEeXHOJIOTUM  [Js1  TIOMCKa,  CTPYKTYpHMPOBaHHUS,
WHTeprnpeTaliid U  T[pe/CTaBleHUs] yueOHOM UM  HAy4YHO-TIOIY/ISIPHOM
vHboOpMalMy, TIOJyUeHHOW W3 Ppa3MyHbIX MCTOYHUKOB, KPUTHUYECKU
aHa/IM3UPOBaTh MOTy4YaeMyto MH(OPMaLIMIO;

MIPUBOJUTL TIPUMeEPhbl BKJIaZila POCCUMCKMX U 3apyOeXHbIX YuéHbIX-
GU3MKOB B pa3BUTHE HAayKW, OOBSCHEHHe TPOLeCCOB OKPY’Karolllero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN;

VICTI0/Ib30BaTh TeOpeTUYeCKre 3HaHUS M0 (PU3MKe B NTOBCEJHEBHOM JKU3HU
nns  obecrieueHust 0Oe30macHOCTH TIpy oOparrieHMHM € npubopamMu U
TeXHUUeCKUMH yCTPONCTBaMU, [ijisi COXPaHeHHsl 3/J0POBbs U COOJII0jeHNsI HOPM
9K0JIOTMUUYEeCKOT0 TOBeJIeHUs B OKpY»Karolllel cpefe;

paboTaTh B TpyMre C BbIMOJHEHWEM pa3/MUHBIX COLMAIBHBIX POJIel,
TJIaHUPOBaTh pabOTy TpyMIbl, PaLMOHAIbHO pacrpefensTb 0053aHHOCTU U
M7IaHWPOBAaTh  [1eATeIbHOCTh B  HECTaHJAPTHBIX CUTyalUsiX, a/eKBaTHO
OLleHMBaThb  BKJ/aJ, KaKJOro U3 Y4YaCTHUKOB TPYIIbl B  pelleHue
paccMaTpUBaeMOM Mpob/ieMbl.

K koniy obyuenuss B 11 ksiacce ripegMeTHbIe pe3yJ/bTaThl Ha 0a30BOM
YPOBHe JIO/KHBI OTpa)kaTh C(HOPMHUPOBAHHOCTh Y 00yUaroIIMXCsl yMeHH:

JIeMOHCTPUPOBaTh Ha MpUMepax poJjib U MecTo (U3UKU B (POPMHPOBAHUHU
COBPEMEHHOW Hay4YHOM KapTHHbI MHpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTHH, B MIPAaKTUUYECKOU JlesiTe/TbHOCTH JTFO/leH, 11eJIOCTHOCTb U e/TUHCTBO
($u131UeCcKOi KapTHHBI MUPa;

YUWTBHIBaTh TPaHUL[bl TNPUMEHEHUs] U3YUeHHbIX (PU3NUECKUX MOJesei:
TOYEUYHBbIM 3/IeKTPUYEeCKUM 3apsifi, Jyd CBeTa, TOYEeUHbIM KCTOYHHUK CBeTa,



silepHasi MOJie/lb aTOMa, HYKJIOHHAasi Mojieflb aTOMHOTO sifipa MpU pellieHun
¢bu3nuecKrx 3asau;

pacrio3HaBaTh (H3MUeCKHe sB/IeHHs (MPOIecchl) U OOBSICHATH MX Ha
OCHOBe 3aKOHOB 3/IeKTPOJIMHAMUKU W KBAaHTOBOW (U3WKU: 3/IeKTpHUUecKasi
TIPOBO/IUMOCTh, TeIJIOBOe, CBETOBOE, XMMUUEeCKOe, MarHUTHOe [IeliCTBUS TOKa,
B3aUMO/IEMICTBME  MarHUTOB,  3JIeKTDOMarHUTHasi ~ WHAYKIUS,  JIelCTBUe
MarHUTHOTO TIO/IS Ha TIPOBOAHUK C TOKOM U /JABWKYIIMNCSA —3apsf,
3/IeKTPOMarHuTHbIe Ko0J/ieOaHUsI ¥ BOJIHBI, TIPSMOJIMHEHOe pacripoCTpaHeHue
CBeTa, OTpa)keHue, TipesiomyieHre, nHTepdepeHIys, AUPPaKLUS U TI0JIIpU3alus
CBeTa, Aucnepcusi cBeta, (oTosnekTpudeckut 3¢pdekT (hpoTtosddekT), cBeToBOE
JlaB/ieHWe, BO3HUKHOBEHMe JIMHeHYaToro CrieKTpa aroMa BOJOpOAa,
ecTeCTBeHHasl 1 UCKyCCTBeHHasi pafiIu0aKTHBHOCTh;

OTMMChIBaTh U3yueHHbIe CBOMCTBA BellleCTBa (3/1eKTpUUecKrie, MarHUTHbIE,
ONTUUECKHe,  37eKTPUUEeCKyH0  TPOBOJAUMOCTb  pa3/IMUHbIX  Cpefl) W
3/IeKTPOMAarHuTHbIe siBleHUs (TIPOLeCcChl), UCTIO/B3Ysl (PU3nUecKre Be/TAYMHbI:
3/IeKTPUYECKU 3apsifi, CKjia TOKa, 3/IeKTpUUeCcKoe HarpsbKeHue, 3/1IeKTpUuecKoe
COTIPOTHB/IEHWE, Pa3HOCTh IIOTEHILMAJ/IOB, 3JeKTPOABIDKYIas cusaa, paboTa
TOKa, WHAYKIMS MarHUTHOTO Tiojisi, cwiaa Awmrepa, cuia JlopeHiia,
VHJYKTUBHOCTb KAaTYIIIKW, SHEPIrUsl 3/IeKTPUUeCKOr0 U MarHUTHOTO TOJeH,
Tepyo/ U YacToTa KosiebaHui B KosiebaTesTlbHOM KOHTYPe, 3apsifi U CHjla TOKa B
rpoijecce TapMOHMUECKUX  37IeKTPOMAarHUTHBIX — KojebaHuii, (doKycHoe
pacCTOsTHUe U ONTUYeCKas CWa JIMH3bI, MPX OIMHMCAaHWM TIPaBUIbHO TPAKTOBATh
bu3nuecKuii CMBIC/T UCIIOb3yeMbIX BeJMUMH, MX 0003HaueHWs U eAVHMULIbI,
yKa3biBaTh (HOpPMYJIbl, CBSI3bIBalOIME MAHHYIO (DU3MUYECKYH0 BeJUUHUHY C
JIPYTUMH BeJTMUMHAMU;

OMUChIBaTh H3yueHHble KBAHTOBbIe $IBJIEHWS W TIPOLIECCHI, HMCIOJb3Ysi
(u3uUeckre BeMUYUHbBL: CKOPOCTh 3/IEKTPOMarHUTHBIX BOJIH, AJIMHA BOJIHBI U
YyacToTa CBeTa, SHeprusi U UMIy/JbC (OTOHA, TMEepUOJ TMOaypacraja, SHeprus
CBS3M aTOMHBIX sifiep, TIPM OINMCAHWM TIPaBUILHO TPAKTOBAaTh (PU3NUECKU
CMBIC/T WCIIONb3yeMbIX BeJWUMH, WX 0003HaueHWsi W eWHHIIbI, YKa3bIBaTb
dbopmysibl, CBs3BIBalOIME [aHHYI (U3UUECKYH0 BeJWUMHY C [APYTUMHU
BeJIMUMHAMHU, BBIUMC/ISTh 3HaueHre (pU3nuyecKoi BeJTMUKHbI;

aHa/M3MpoBaTh  (U3HMUecKHWe TPOIeCChl UM SBJIEHUS, MCIIOJIb3YS
¢du3nuecKre 3aKOHbI M TIPUHLIMIIBI: 3aKOH OMa, 3aKOHBI M0C/e/]0BaTe/IbHOTO U
rapasiie/ibHOTO  COeJJMHeHUs] TPOBOJHMKOB, 3akOoH [koyns—/leHlja, 3aKoH
3/IeKTPOMarHUTHOM WHAYKIMM, 3aKOH TMPSIMOJIMHEMHOT0 PaclpOCTPaHeHuUs
CBeTa, 3aKOHbI OTPa)KEHWsSl CBeTa, 3aKOHbI IPe/IOMJIEHHSl CBETa, ypaBHEHHe
OuiHIITeHa A1 GoTo3¢ddeKTa, 3aKOH COXpaHeHUsI SHepryH, 3aKOH COXpaHeHUsI



MMITy/IbCa, 3aKOH COXPaHeHHWs 3/IeKTPUUeCKOTO 3apsifia, 3aKOH COXpaHeHUs
MacCOBOT0 UMC/Ia, OCTyAaThl bopa, 3aKOH paIn0aKTUBHOTO pacrazia, Mpu 3TOM
pas3uMyaTth CJIOBECHYHO (DOpPMYJ/IMDOBKY 3aKOHa, €ro MaTeMaTh4yeckoe
BbIp@)KeHUe U yC/I0BUS (TPaHULIbI, 00/1aCTH) MPUMEHUMOCTH;

Ofpefie/isiTb  HarpaB/ieHWe BEeKTOpa HWHAYKLUM MAarHWTHOTO  TIOJIst
TPOBO/JIHUKA C TOKOM, CUIbl AMriepa U cuibl JIopeHLia;

CTPOUTH U ONUChIBaTb M300pakeHUe, CO3/laBaeMoe TIJIOCKUM 3epKasioM,
TOHKOU JIMH30U;

BBITIOJIHATh 3KCIIEPUMEHThI M0 WCC/IeJOBAaHUIO0 (PU3NUECKUX SIBJIECHUA U
TIPOLIECCOB C MCIMO/b30BaHUEM TMPSMbIX U KOCBEHHBIX U3MEPEHHH: MPU 3TOM
dbopmyrpoBaTh TpobsieMy/3alady W TUIOTe3y YyueOHOrO SKCIepUMEeHTa,
co0upaTh yCTaHOBKY W3 TIpPe[/I0XKeHHOTO0 000pY/0BaHUs], MPOBOJUTEL OMbBIT U
(hopMyIMpOBaTh BLIBO/IbI;

OCYILIeCTBJISITh TIPSIMble U KOCBeHHble M3MepeHUs] (PU3NUYeCKUX BeTMYMH,
MpU 3TOM BbIOMpATh ONTUMAJBHBIA CMOCOO W3MepeHHsT U HCIOJIb30BaThb
M3BECTHbIE METO/Ibl OLIEHKU MOTPeIIHOCTel U3MepeHuii;

WCCe0BaTh 3aBUCUMOCTU (PU3UUECKUX BEJUUMH C MCI0Jb30BaHUEM
MPSIMBIX U3MEpeHWM: TIpU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (PUKCHPOBaTh
pe3y/bTaThl TIOJTyYeHHOW 3aBUCUMOCTH (DM3UUYEeCKUX BeJIMUWH B BUAE TaO/IUI] U
rpauvKoB, iesiaTh BbIBO/bI 10 pe3yJsibTaTaM UCC/Ie[0BaHuSI;

cobmofaTh TipaBmia 6e30MacHOTO Tpy/ia TIpU TIPOBeleHUH UCC/iel0BaHUN
B paMKax y4eOHOro 3KCTepuMeHTa, yueOHO-HMCCeloBaTeIbCKOM U TPOeKTHOU
JeATeTbHOCTU  C  WUCIOJIb30BaHWEM  WU3MEpUTeNIbHbIX  YCTPOWMCTB U
nabopaTtopHOT0 000pY/I0BaHMS;

peliatb pacuéTHble 3aJaud C SIBHO 3a/laHHOM (PU3UYECKOM MOZEeJbIO,
VCTOJIb3ysl (pM3UUeCcKre 3aKOHbl W TIPUHLIMIIBI, Ha OCHOBE aHa/iv3a yC/I0BUS
3aZlaur BbIOMpaTh (U3NYECKYI0 Mojefb, BbIAeSITh (pr3rueckue BeJIMUUHBI U
dopmyibl, He0OXOAUMBIE /1/Is1 €€ pellleH s, POBOAUTb PacuéThl U OL[eHUBAThb
peabHOCTD MOTYUeHHOT0 3HaueHUs1 (PU3M4ecKor BeJTMUUHBI;

pellaTh KaueCTBeHHbIe 3a/jauu: BbICTpanBaTh JIOTUYeCKU
HENPOTUBOPEUYMBYHO LIEMIOUKY PACCY>XJEeHUM C OMOpPOW Ha U3yueHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3ruecKye sIBJIeHUS;

WCTIONb30BaTh  MPU  pellleHnd  y4eOHBIX  33Jjau  COBpPeMeHHbIe
vH(OpMalMOHHbIe ~ TeXHOJIOTUM [/ TIOMCKa,  CTPYKTYpPHMPOBaHMS,
WHTeprnpeTaliid U  T[peJCTaBleHUs] yueOHOM UM  HAY4YHO-TIOMY/ISPHOM
vH(boOpMalMy, TIOJyUeHHOW W3 Ppa3/IMyHbIX MCTOYHUKOB, KPUTHUYECKU
aHa/IM3UPOBaTh MOTy4YaeMyto HH(OPMaLIMIO;



OOBSICHSITE TIPUHLIAIIBI  IEMCTBUSI MallliH, TPUOOPOB U TEeXHUYECKHX
YCTPOMCTB, pa3iMuaTh yCJIOBUST WX 0e30MacHOr0  WCMONb30BaHUS B
TOBCeJHEeBHOM JKU3HU;

TIPUBOJUTL TIpMMeEpPbl BK/aZla POCCUMCKUX U 3apyO0eXHbIX YUEHbIX-
(GU3MKOB B pa3BUTHe HayKH, B 00bsCHEHHE TIPOI[eCCOB OKPY’KaroIllero Mupa, B
pa3BUTHE TEXHUKU U TeXHOJIOTHM;

WCTI0JIb30BaTh TeOpeTHUYeCcKre 3HaHUs 110 (U3UKe B TTOBCeHEBHOMN »KU3HU
nnsi  obecrieueHust Oe3omacHOCTM TIpy obpartieHMHM € npubopamMu U
TeXHUUECKUMH YCTPOMCTBAMMU, [/l COXPaHEeHUsI 3[J0POBbs U COO/IOZIeHUsT HOPM
9KO0JIOTUUECKOTO TTOBe/IeHHs B OKpY»Karolllel cpe/e;

paboTaTh B TpyIe C BBITIOJIHEHHEM Ppa3/IMUHBIX COIMA/IbHBIX DPOJIeH,
TJIAaHUPOBaTh PabOTy TpyMIbl, paljMoOHAIbHO pacIpefiesisiTh 00s3aHHOCTU U
TJIAHUPOBaTh  JIeATebHOCTh B  HECTAHJAPTHBIX CUTyallUsX, a/leKBaTHO
OLleHMBaThb  BK/aJ, KaXJOro W3 YYaCTHUKOB TPYINILI B  pelleHHe
paccMaTpUBaeMOM 1po6JieMbI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
HaumenoBauue KonunyecTrBo yacoB
Ne OnekTpoHHbIe (UG poBbIe)
pa3/ieJIoB U TeM KonTpoibHbie IIpakTyecKkue
n/n Bcero oOpa3oBaTe/bHbIE PeCypPChI
NporpaMmbl padoThI padoThI
Pazpen 1. PU3UKA 1 METO/IbIl HAYUHOI'O ITIO3HAHUSA
11 ®u3rKa U MeTO/IbI 9 bubmoreka LIOK
' HAyYHOI'O MO3HAHMS https://m.edso0.ru/7f41bf72
Wtoro no paspeny 2
Pazgen 2. MEXAHUKA
2.1 Kuvnematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
bubnuoreka IIOK
22 Huraniia 7 https://m.edsoo.ru/7f41bf72
3aKOHbI Bu6 LIOK
nbnmoreka
2.3 6 1 1
COXPAHEHMA B https://m.edsoo.ru/7f41bf72
MeXaHHKe
Wroro no pa3zeny 18
Pazpen 3. MOJIEKYJISIPHAA ®U3NKA U TEPMOJUHAMUKA
OcHOBBI
31 MOJIeKYJIIPHO- 9 1 bubmoreka LIOK
' KUHETUUECKOU https://m.edsoo.ru/7f41bf72

Teopuur




3.9 OCHOBBI 10 bubmuoreka LIOK
' TePMOJUHAMMKU https://m.edsoo.ru/7f41bf72
ArperarHsie
33 COCTOSTHUS c bubmoreka LIOK
' BeljecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
Tiepexo/ibl
Wtoro no paspeny 24

Paszpen 4. SJIEKTPOJMHAMMUMKA

4.1 DJIEKTPOCTaTUKA 10 Bubmorexa OK
https://m.edsoo.ru/7f41bf72
[TocTossHHBIN
4 3/1IeKTPUYECKUM TOK. 1 Bbubmoreka LIOK
Toku B pas3/MuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Ntoro no pa3zpeny 22
Pe3epBHOe Bpems 2
OBIIEE KOJIMYECTBO
YACOBIIO 68

I[TPOI'PAMME




11 KJIACC

HaumenoBanue

KosmmuecTBo uacoB

Ne OnekTpoHHbIe (U(POBHIE)
pa3/ieJIoB U TeM KonTpoibHbie IIpakTyecKkue
n/n Bcero oOpa3oBare/ibHbIE PecypChl
nporpaMmabI padoThI padoThI
Pazgen 1. 3JIEKTPOJNHAMMKA
MaruuTtHoe noJie. Eub OK
1.1 DJIeKTPOMAarHUTHast 11 1 3 nomorexa L
https://m.edsoo.ru/7f41c97c
WHIYKLUWS
Wtoro no paspeny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
MexaHuueckue u
bubmoreka LJOK
2.1 3/1eKTPOMarHUTHbIe 9 1
https://m.edsoo.ru/7f41c97c
KonebaHust
MexaHuueckue u
bubmorteka LJOK
2.2 3/IeKTPOMarHUTHbIe 5 1
https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 Onrtuka 10 3 Bubmaorexa OK
https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 24

Pa3gen 3. OCHOBBI CIIEITMAJTTbHOM TEOPUM OTHOCUTE/IbHOCTH

3.1

OCHOBBI CIieljuanbHOU
Teopuu
OTHOCUTE/IbHOCTU

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




Uroro nio pa3geny 4

Pa3zpen 4. KBAHTOBASA ®U3UKA

41 OneMeHTbI KBaHTOBOM 6 Bbubmoteka LIOK
' OITUKHU https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToMa 4 Bubmiorexa [JOK
https://m.edsoo.ru/7f41c97c
b K
4.3 ATOMHOe s7po 5 nbmorexa LO
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Paszgen 5. 3JIEMEHTBI ACTPOHOMUHU N1 ACTPODPU3UKNA

51 DJieMeHTbl aCTPOHOMUU 7 1 bubmmoreka LIOK
' 1 aCcTPO(PU3UKH https://m.edsoo.ru/7f41c97c
Wroro no paspeny 7
Pazgen 6. OBOBIIAIOIINEE ITIOBTOPEHUE
6.1 O6ob61aroriee 4 bubnuoreka IIOK
) MIOBTOpPEHHE https://m.edsoo.ru/7f41c97c
Ntoro no pa3zpeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4 ;
YACOB I10 [TPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHOI OBPA30BATE/ILHOI

ITPOT'PAMMBI

10 K/TACC

Kop nnpoeepsiemoro
pe3y/ibTara

IIpoBepsiemble MpeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero oouero oopa3oBaHusA

10.1

HeMoHCTpUpOBaTh Ha TpUMepax poib U MecTOo (M3UKM B (OPMUPOBAHUMM COBPEMEHHOW Hay4yHOU

KdpTUHbI MHUPd, B Pa3BUTUN COBpEMEHHOﬁ TeXHUKHU U TEXHOHOFHﬁ, B HpaKTHHECKOﬁ AedaTe/JIbHOCTH JII-O,Z[Eﬁ

10.2

YuuTbIBaTh rpaHUllbl TMPUMEHEHHA H3YUE€HHbBIX (bI/ISI/IIIECKI/IX MOAEHEﬁ: MaTepHa/ibHasd TOUKa,
HNHEpLHd/IbHasgd CUCTEMA OTCUéTa, abCoJIIOTHO TBép,ZLOE TeJI0, H,ILeaJ'ILHBIﬁ ra3; Moge/in CTPOeHHA I'd30B,

)KHAKOCTEﬁ n TBép,IU:IX TeJI, TOUEUHbIN BHEKTPI/I‘-IGCKI/Iﬁ 3apsda, — IIpy peleHnu d)HBquCKI/IX 3aia4d

10.3

Pacrnio3HaBaTh (hu3uuecKre siBjieHUs1 (MPOLECChl) U OOBSACHATHL WX HAa OCHOBE 3aKOHOB MeXaHHKH,
MOJIEKY/ISIPHO-KUHETHUeCKONW TeOpUM CTPOEHHWsSI Bel[eCTBAa U 3eKTPOJWHAMUKH: paBHOMEpHOe U
PABHOYCKOpPEHHOe TIPSIMOJTMHeHOe [BWKeHHe, CBOOOAHOe Ta/ieHue Tesl, [BWKeHHe T0 OKPY’>KHOCTH,
VMHepLYs, B3auMoielicTBue Ten; quddy3sus, OpoyHOBCKOe /IBU)KEHHE, CTPOeHHe XKUIKOCTeN U TBEPBIX
TeJl, U3MeHeHWe 00béMa Tesl TMPU HarpeBaHUM (OXJIaXKZEHWH), TeIrIOBOe paBHOBecHe, HCIapeHue,
KOH/IeHCal[s, TJIaB/ieHHe, KpUCTa/UIh3aliusi, KUTeHue, BIaXKHOCTb BO3/lyxa, TIOBBILIIeHHe JaB/leHus rasa
TIPY ero HarpeBaHWH B 3aKPBITOM COCYZe, CBSI3b MeXK/ly TlapaMeTpaMH COCTOSIHUSI Ta3a B U30MpOIieccax;

3/1IeKTpU3aL[usl Tesl, B3auMO/ieiicTBYe 3apsi/ioB

10.4

OnuceiBaTh MeXxaHMYeCKoe [IBIDKEHHe, WCMOob3ys (u3nueckde BeJWUYUHbI: KOOp/JWHaTa, MYyTh,
repemMelljeHle, CKOPOCTb, YCKOpDeHWe, Macca Teja, CWla, WMITYJbC Tejla, KWHeTHWYecKas SHeprus,
MOTeHILIMa/IbHasi SHeprusi, MexaHuueckass pabora, MexaHHUUeCKasl MOIL[HOCTb; TIPU OMUCAHWUHN MPaBUIBHO

TPAKTOBATb (i)I/I3I/I‘JECKI/II‘/JI CMBIC/T HCIIOJIB3YyEMBIX Be€/JIMUWMH, HUX 0003HaueHus | e/IMHUIbI, HAXOJWTb




(hopMyibl, CBSI3bIBAOLIME JAHHYIO (PU3MUYECKYIO BeJIMUUHY C IPYTUMU BeJIMYMHAMU

10.5

OrnuchiBaTh U3yUeHHble TerUIOBble CBOWCTBA Tel U TerJIOBble SIBJIEHUS, HWCIOb3ys (u3nueckue
BeJIMUMHBL: JlaBlieHWe Tras3a, TeMriepaTypa, CpeiHsisi KUHeTUuecKasi SHeprusi XaoTUYeCcKOro [BU)KeHUS
MOJIeKyJ, CpeJHeKBaJpaThUuHas CKOPOCTb MOJEKY/, KOJWYEeCTBO TeI/OTbl, BHYTPEHHsISI SHeprus,
paboTa raza, KO3(PUIMEHT IMOe3HOr0 /IEeHWCTBUSI TEIJIOBOTO [BUTATesIs; MPU OMKMCAHWU TPABUIBHO
TPAKTOBaTh (DU3MUECKUN CMBICJ MCIO/b3yeMbIX BEIWUMH, WX 0003HAUEHWsS U €JUHMIIBI, HaXOJUTh

(opMyJibl, CBA3BIBAIOLME JAHHYIO (DM3UUYECKYO0 BEJIMUMHY C IPYTUMH BeJIMUYMHAM

10.6

OrnuchiBaTh U3yueHHbIe 37IeKTpUYeCcKre CBOMCTBA BellecTBa W 3/eKTpUYecKue siBjieHusi (MpoLiecchl),
WCII0/1b3Ys1 (pr3nuecKye BeJMUMHBIL: 3/IeKTPUUYECKU 3apsiji, 3/1eKTpUUecKoe ToJie, HalpsyKEHHOCTD T0JIs,
MOTeHLIMaa, Pa3HOCTb T[IOTEHLMANOB; TPU OMNWCAHWK T[PaBUIbHO TPAKTOBAaTh (HHU3UUECKHUN CMBIC/
WCTO/Ib3YEeMbIX BEJIMUMH, WX 0003HAUEHWS W €UHMUIIbI, YKa3biBaTb (POPMYJIbI, CBSI3bIBAIOIIME AAHHYHO

CbI/I3I/IT—IECKy}O BEJIMUMHY C IPYTUMH BEJIMUMHAMU

10.7

aHa/M3UpoBaTh (H3UYecKre MPOLeCChl U SIBJeHUs], UCTIO0/b3Ysl (pU3nuyecKre 3aKOHbI U TIPUHLIUIBI: 3aKOH
BcemupHoro Tsarotenwus, I, II u III 3akoHbsl Hbl0TOHA, 3aKOH COXpaHeHUsI MeXaHUUYeCKOW SHepruu, 3aKOH
COXpaHeH!s1 UMITyJ/bCa, NPUHLIUI CYTEepPriO3ULIUM CUJ/, TIPUHLIUI PaBHOMNPABUS WHEPLUA/IbHBIX CUCTEM
OTCUéTa; MOJIEKY/ISIPHO-KUHETUUYECKYI0 TEOPUI0 CTPOEHUS BellleCTBa, ra30oBble 3aKOHbI, CBSI3b CpeJHeun
KUHEeTUYeCKOW SHePryuy TeTUIOBOTO JIBVDKEeHHs MOJIEKY/ C abCOJIIOTHOM TeMIiepaTypol, TepBblii 3aKOH
TepMOJVHAMUKM; 3aKOH COXPaHeHWs 3JIeKTPUUYECKOro 3apsifja, 3akoH KyJsioHa; Tpu 3TOM pas3ivyarh
CJIOBeCHYHO (pOPMY/IMPOBKY 3aKOHa, ero MaTeMaTH4eCKOe BhIpaKeHHe W yCJI0BUs (TPAHHUIIbI, 00JIaCTH)

NMpUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TIPUHLMIIBI JeCTBUS MAllWH, MPUOOPOB M TeXHWYECKUX YCTPOMCTB; pa3MyaTh

yQIoBUA UX 0e30I1aCHOr0 MCIT0/Ib30BaHMS B HOBCEAHEBHOﬁ JKHU3HU

10.9

BhINOMHATE 3KCIIEPUMEHTHI 10 MCC/Ie40BAHWIO Cl)I/IBI/ILIECKI/IX SIBJIEHUN U mponeccoB C HMCIIO/Ib30BAHHWEM

NIPSIMBIX ¥ KOCBEHHBIX W3MepeHUH; Mpy 3ToM (opMy/IMpoBath 1pobeMy (3aziauy) ¥ ruroresy yueGHOTo




JKCTIepUMeHTa, CcoOupaTh YCTaHOBKY U3 TIPeJJIOKeHHOr0 000py/AOBaHMs, IPOBOAUTH OMBIT WU

(hopMynMpoBaTh BbIBOZbI

10.10

Ocyl1ecTBiATh TIpsIMble W KOCBeHHble H3MepeHHs1 (U3WUYeCKUX BeJMYMH; TIPU 3TOM BbIOMpATh
OTTUMAJIbHBIA CTIOCO0 W3MepeHWsi U WCIO/b30BaTh W3BECTHbIE MeTO/bl OLIeHKU TOTPelTHOCTel

V3MepeHun

10.11

VccnenoBaTh 3aBUCMMOCTH MeXAY (PU3MUECKMMU BeJIMUMHAMU C MCII0/Ib30BaHUEM MPSIMBbIX U3MepeHU;
MpU  3TOM KOHCTPYMPOBaTb YCTAHOBKY, (DMKCHPOBaTh pe3y/bTaThbl [OJyUeHHOW 3aBUCHUMOCTH

(1)I/I3I/IT—IECKI/IX Be/IMYMH B BHU/e Ta6]’II/IL[ n Fpad)I/IKOB, AeJ/1IaTb BBIBOJbI I10 pe3yJ/ibTaTdM UCC/IeJOBAHUA

10.12

Cobmogate mpaBusia 0Oe30macHOrO Tpyja TP TPOBeJeHWH WCCAeJOBaHWK B paMKax yueOHOro
JKCIIepUMeHTa, y4eOHO-UCC/IeIOBaTeIbCKOW ¥ TIPOEKTHOW  JIeATeIbHOCTH C  WCII0/Ib30BaHUEM

H3MepUTe/TbHBIX YCTPOUCTB U J1abopaTOPHOTO 000PYZAOBaHUs

10.13

Pemiath pacuéTHble 3alaud C SIBHO 3aZlaHHOM (hU3MUecKoil MOJe/bio, UCTIOb3ys (r3nuecKre 3aKOHbI U
TIPUHIIUIIBI; HA OCHOBE aHa/li3a YC/IOBUS 3aJjaud BbIOMpATh PU3NUECKYI0 MOJe/Tb, BEIEATh (Gru3nueckue
Be/TMUMHBI U (OPMYJIbl, HEOOXOJUMBIe /IJIs1 €€ pelleHus], MPOBOAUTh PACUETHI M OL[eHWBATh PeabHOCTh

IMMOJIyU€HHOTI'O 3Ha4Y€HUA Q)HBHHECKOﬁ BeJIMUMHBI

10.14

Pemath KauecTBeHHbIe 33/lauM: BbICTPaWBaTh JIOTUUECKH HENPOTHBOPEUMBYHO LIEMOYKY PacCy’>KJeHUui C

OHOPOI‘;I Had U3yUY€HHBIE 3aKOHBbI, 3dKOHOMEPHOCTH U (1)1/13I/I‘JECKI/IQ ABJIEHUA

10.15

Vcronb30BaTh NpU pelieHr: yueOHBIX 3a[jau COBpeMeHHble HHPOPMAaI[MOHHbIE TeXHOIOTHH [JIs TIOMCKa,
CTPYKTYpPHMPOBAHUSI, UHTEPIIPETAIMM U TPeZCTaB/eHUs] yueOHOW W Hay4HO-TIONYJ/ISIpHOM WH(OpMaLUH,

HOJ'Iy‘-IEHHOﬁ N3 PA3/IMYHBIX HCTOUHHUKOB; KDUTHUUYECKHU dHA/IN3UPOBATH 10/ Iy4deMYHO I/IH(l)OpMaL[I/I}O

10.16

[IpyuBOAWTE TIpHMMepBbI BK/aZila POCCHUMCKUX U 3apyOeXXKHbIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH,

00BsICHeHHE MpOoLeCCOB OKPYXKAKOILEro M1Upd, B pa3BUTHE TEXHUKH U TeXHOJIOTUU

10.17

Hcnonb3oBaTh TeopeTuueCKre 3HdHUA TI0 (1)I/I3I/IKE B HOBCEAHEBHOﬁ JKU3HH [JId obecreueHus




6e3omacHOCTH TIpY 0OpallleHru ¢ TpUOopaMy U TEXHUUYECKUMHU yCTPONCTBAMH, [I7Isi COXPAHEHUS 37I0POBbsI

U co0/TI0IeHrst HOPM 3KOJIOTHUeCKOTO MOBe/IeHHsT B OKPY KarolLeit cpejie

10.18

PaboTraTk B TpyIire C BBIMOJHEHHWEM DPa3/IMYHbIX COL[MA/IbHBIX POJieid, TJIaHWpPOBaTh paboTy TpyMIibI,
paLMoHaNIbHO pacrpefessiTh 00s13aHHOCTH U TJIAHUPOBATh AesITeJlbHOCTb B HECTAH/JaPTHBIX CUTYALUsX,
aZleKBaTHO OLIeHMBAaTh BKJAJ[ KaXAOr0 W3 YUaCTHUKOB TpYyNNbl B pelleHHe pacCMaTpuBaeMou

MpoOJIEMBI

11 K/TACC

Kop npoBepsiemoro
pe3y/ibTara

IIpoBepsiemble MipeMeTHbIE pe3y/IbTaThl 0CBOEHHs OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero ooiero oopa3oBaHus

11.1

HeMOHCTpUpOBaTh Ha MpuUMepax poib U MecTo ¢U3MKU B (OPMHPOBAHWM COBPEMEHHON Hay4yHOMU
KapTUHbl MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU W TeXHOJIOTHM, B MPAKTUUYECKOMW [eATe/TbHOCTH

JFOJle!, 1{e/I0OCTHOCTD U eJUHCTBO (PU3MUYEeCKOW KapTUHBI MUpa

11.2

YuuThIBaTh T PaHULIbI IDUMEHEHWA U3YUEHHBIX (l)I/I3I/I‘—IECKI/IX MOAEHEﬁI TOUEUHBII BHEKTPI/I‘—IECKI/Iﬁ 3apdn,

sgAepHad MOoJe/Ib aTOMd, HYK/JIOHHAA MO/Je/Ib aTOMHOTI'O A/ijpa NPy pellieHnun (1)I/I3I/I‘—IECKI/IX 3a/ia4d

11.3

Pacrio3HaBaTh u3nueckue siBieHus (MpoLecchl) U 00bICHATh UX HA OCHOBE 3aKOHOB 3J/1eKTPOAUHAMUKHI
Y KBAaHTOBOM (PU3UKU: 3/1eKTpHUYecKasi MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOe, MarHUTHOe
JleMCTBUS TOKA, B3aMMO/leliCTBHe MarHUTOB, 371eKTPOMarHuTHasi UHAYKLYS, AeliCTBUe MarHUTHOTO T10JIs1
Ha TIPOBOJHWK C TOKOM W [BWKYIIWMNCS 3apsf, 3/IEKTPOMarHuUTHbIe Koje0aHWsS ¥ BOJIHBI,
MPSIMOJIMHEHOe PaclpoCTpaHeHHe CBeTa, OTpakeHue, MpesoMieHde, uHTepdepeHLUs, AUdpakLus U

rnossipy3aljysi CBeTa, JUCIepcusi cBeTa, ¢oTo3nekTpuueckui 3¢ dekt (porosddekT), cBeTOBOE

JaB/IeHre, BO3HUMKHOBEHUNEe JIMTHEeHYaToro CII€eKTpa 4TOMa BOAOpPOJd, €CTeCTBEHHAd W HWCKYCCTBEHHad




PaarO0aKTHUBHOCTb

11.4

OnuckiBaTh M3yueHHbIe CBOMCTBA BelllecTBa (371eKTpuUecKre, MarHUTHbIe, ONITUUECKHe, 3/1eKTPUUECKYIO
TPOBO/IMMOCTDb Pa3/IMUHBIX CpeJ)) W 3/eKTpOMarHUTHbIe siBjieHus (IIPOLiecChl), UCTO/b3ys (pU3rnuecKre
Be/IMUMHBI: JJIEKTPDUYECKUM 3apsi, CWla TOKa, »JJeKTpPUUecKoe HampsbkeHWe, 3JIeKTpUUYecKoe
COTMPOTHB/IEHWE, Pa3HOCTb ToTeHManoB, D/C, paboTa TOKa, WHAYKIMS MarHUTHOTO TIOJIsl, CHJIA
Awmnepa, cuna JlopeHla, UHAYKTUBHOCTh KaTYIIKH, SHEPrUsi 3/eKTPUUYeCKOr0 M MarHUTHOTO TOJiel,
Mepyuosi W YacToTa KosebaHuid B KosebaTeslbHOM KOHTYpe, 3apsii U CWla TOKa B Tiporiecce
rapMOHUYECKUX 3/IEKTPOMAarHUTHBIX KoseOaHui, (DOKyCHOe pacCTOsiHMe W ONTUYecKas CH/ia JIMH3bI;
TIPY OMTUCAHUM TTPABUJILHO TPAaKTOBaTh (PU3NYECKUI CMBIC/ UCTIO/Ib3YeMbIX BeJIMUMH, UX 0003HaUeHUs U
e/IMHULIbl; yKa3biBaTb (OpPMYy/bl, CBsI3bIBalOIIMe [aHHYI0 (U3NUYECKyI0 BeIUUMHY C JpyTUMH

Be/IMYrHaMN

11.5

OrnuchiBaTh H3yuyeHHble KBAHTOBBIE $IBJIEHUS W TIPOLIECCHI, MCMOJBL3Yys (U3NUecKre BeJTUUUHbI:
CKOPOCTb 3/IeKTPOMarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBeTa, SHEpPrusi U UMMYJbC (POTOHa,
rnepuoj, TojypacrnaZia, SHeprusi CBs3M aTOMHbIX SiZiep; TPU OMUCAHWK TPaBWU/IBHO TPAKTOBATh
(bU3MYeCcKUil CMBICT MCTIOJ/Ib3yeMbIX BeJMUMH, UX 0003HaueHUss U eUHULIbI; YKa3biBaThb (OPMYJIbI,
CBSI3bIBAIOIIME [IaHHYH (PU3UYECKYI0 BeJMUMHY C JPYTMMU BeJIMUMHAMM, BBIUMC/ATH 3HaueHue

(bu3rUecKou BeTMUMHBI

11.6

AnHanu3vpoBaTth (QU3MUecKue TPOLecChl U sIBJIeHUs, MCMO/b3ysi (U3nMuecKrde 3aKOHbI U TIPUHLUIIbL:
3ak0H OMa, 3aKOHBI TTOC/IeZ0BaTeIbHOTO U T1apajlie/IbHOTO COeJMHEeHHs IPOBOJHUKOB, 3aK0H [Koyrst —
JleH1ia, 3aKOH 3/IEKTPOMarHMTHOM MH/IYKIMH, 3aKOH TPSIMOJIMHEHOTO PAaCTipOCTPaHeHUsi CBeTa, 3aKOHBI
OTpa)kKeHUsI CBeTa, 3aKOHbI MPe/IOMJIEHUs] CBETa, ypaBHeHWe ODWHILUTeNHa [ ¢(oTo3¢¢eKra, 3aKoH
COXpaHeHUs] SHepPryH, 3aKOH COXpaHeHWsl WMITyJ/ibCa, 3aKOH COXpaHeHHWs 3/IeKTPUUYecKOro 3apsja,
3aKOH COXpaHeHHsI MaCCOBOTO YMCJ/a, MOCTyiaThl bopa, 3aKOH pa/[MO0aKTUBHOTO pacriaZa; Mpu 3TOM

pasnuuaTh C/I0BeCHYX (DOpPMYy/JHMPOBKY 3aKOHa, €ero mMaTeMaTHyecKoe BbIpakKeHWe U YCJIO0BUSA




(rpanuLlbl, 06/1aCTH) TPUMEHUMOCTH

11.7

OHPE,E[EHHTL HalipaB/IeHHe BeKTOPd MHAYKIIMY MAalrHUTHOT'O I10JId IIPOBO/IHHMKA C TOKOM, CHJIBI AMnepa n

cusbl JIopeHLja

11.8

CTpouTh U ONMChIBaTh M300pakeHNe, Co3/jaBaeMoe TVIOCKUM 3epKasioM, TOHKO JIMH30M

11.9

BBINOMHATE 5KCIIEPUMEHTBI TI0 UCC/IeIOBaHUI0 (PU3MUeCKUX sIBJIEHUH U MPOLIECCOB C MCII0/Ib30BaHUEM
TIPSIMBIX ¥ KOCBEHHBIX U3MePeHUH; TIPH 3ToM (hopmyMpoBaTth nipobiieMy (3afauy) U TUIoTe3y yueOGHOTo
JKCIIepUMeHTa, coOupaTh YCTaHOBKY U3 TIPeAJIOXKeHHOro 00O0pyZoBaHHMS, TPOBOJAUTH OMNBIT U

(hopMynMpoBaTh BbIBOZbI

11.10

Ocy1iecTBiATh TIpsIMble W KOCBEHHbIe H3MepeHHs (M3UUeCKMX BeJWYMH; IPH 3TOM BbIOMpATh
OTNTUMAaJIbHBIA Croco0 W3MepeHUsi W UCIO/b30BaTh WM3BECTHbIE MeTO/bl OLIeHKH TOTPEIHOCTeH

V3MepeHun

11.11

WccnenoBath 3aBUCUMOCTU (DU3MUECKUX BEJIMUMH C KCI0J/Ib30BaHHWEM MPSIMbIX U3MePeHUM; NPy 3TOM
KOHCTPYMPOBaTh YyCTaHOBKY, (UKCUPOBATh pe3yJ/bTaTbl [IOJYU€HHOM 3aBUCMMOCTH (PU3NUECKUX

Be/IMYMH B BHUJE Ta6J'II/IL[ u Fpaq)I/IKOB, Ae/1IaTb BBIBOJLI 10 pe3yJ/ibTaTdM UCC/IeJOBAHUA

11.12

Cobmroate mpaBwsia 6e30TMacHOTO TpyZAa TPU TMPOBeJeHWM HCCIe0BAaHUM B paMKax yueOHOTo
JKCTIepUMeHTa, y4eOHO-MCCIeJoBaTebCKOW UM TMPOEKTHOW [IeSITeTbHOCTH C  MCIOb30BaHUEM

W3MepUTE/IbHBIX YCTPONCTB U J1abopaTOPHOTO 000py10BaHUS

11.13

Pematb pacuéTHble 3a/iauM C SIBHO 3a[jaHHOW (PM3MYEeCKOW MOJeNbl0, UCTO/b3Ys (PU3MUeCcKre 3aKOHbI U
MPYHLWIBI; HA OCHOBE aHalM3a YCIOBUS 3afaud BblOMpaTh (DHU3WUECKYI0 MOJe/b, BBIJESATh
¢du3nueckre BeTMUMHBI U (HOPMYIIbI, HEOOXOJMMBIe /ISl e€ pelleHus, TPOBOANUTE PACUéThl ¥ OL|eHHUBaThb

p€aJIbHOCTH IMMOJIYUEHHOI'O 3HaUE€HUA (I)H3I/I‘HECKOI>1 Be/IMUMHBI

11.14

PemiaTh KauecTBeHHbIe 3a/lauM: BbICTPAWBaTh JIOTMUECKU HEITPOTUBOPEUMBYIO LIEMOYKY pacCyXJeHUH ¢

OHOpOﬁ Ha U3y4YeHHbI€ 3aKOHbI, 3dKOHOMEPDHOCTH U (1)H3I/I‘J€CKI/I€ ABJIEHUA




Wcronb3oBaTh TP pellieHUM Yy4yeOHBIX 3aZlau COBpeMeHHble WH(OpMaIMOHHBbIe TEXHOJIOTHU ISt

MOUCKA, CTPYKTYPUPOBAHUS, WHTEpIIpeTalii W TIpefCTaBleHUs yuyeOHOM W Hay4YHO-TIOMYJ/ISIPHOU

15 vHbopMalLMY, TOJYUYeHHOM M3 pas/MuHbIX MCTOUHUKOB; KPUTUUECKM aHaIM3MPOBaTh I0Iy4YaeMylo
rH(opMaL1io
e OOBSCHATH MPUHLUITBI I€MICTBUSI MALlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWCTB; Pa3/IMuaTh YC/IOBUS UX
' 0e301MacHOT0 MCIO/Ib30BAHUS B TTOBCEHEBHOM KU3HU
1117 [IpuBOAUTL TIPUMEpHLI BKJ/IaZla POCCUMCKUX U 3apyOeXHBIX YUYEHBIX-(OU3UKOB B Pa3BUTHe HAyKH, B
' 00BbsICHEHHE TIPOLIeCCOB OKPY)KAIOIIIero MUPa, B Pa3BUTHE TeXHUKH U TEXHOJIOTHIA
Wcronp30BaTh TeOpeTHUeCKWe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW >KU3HM MJisi obecrieueHus
11.18 Oe3oracHocTH TpU oOpareHuW ¢ MpubOpaMHd M TeXHUUECKWMMH YCTPOWCTBaMH, AJISI COXpaHEeHWUs
3[I0pPOBbsI U COO/TIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TOBeJIeHHs B OKPY»Karolleil cpefie
PaboTate B rpyrie C BBIIOJHEHHWEM pa3/MUHbIX COL[UAbHBIX pOJiel, TIaHUpOBaTh paboTy TpYIIIIbI,
11.19 pal[MOHA/IBHO pacIipefieisiTh 0053aHHOCTH U TIJIAHUPOBATh JeATeIbHOCTh B HECTaH/[aPTHBIX CUTYaLUsX,

a/IeKBaTHO OLIEHWBATh BKJIaZl K&XX/OT0 U3 YUaCTHUKOB TPYIITIBI B PellleHre PacCMaTpPUBaeMoi Mpo0/ieMbl




ITPOBEPAEMBIE 3/IEMEHTBI COAEPXKAHUSA

10 K/TACC

Kopa
pa3jena

Kop npoBepsiemoro
3/IeMeHTa

IIpoBepsieMble 3/IeMeHTBI CO/leP)KaHHUA

OU3NKA 1 METO/JbI HAYUYHOI'O IIO3HAHUA

1.1

dusrka — Hayka O mpupoge. HayuHble MeTOJbl MO3HaHUSI OKPY’KaloILero mMupa.
Ponb 3KcCriepyuMeHTa M Teopyud B MPOLiECCe TMO3HaHUSI MPUPOJbl. JKCIIEPUMEHT B

¢dusnke

1.2

MogenvpoBanue (GU3UUeCKUX sIBIEHUNW U TIpoljeccoB. HayuHble TUMOTe3bI.
dusnyeckre 3aKOHbl U TeOpyUu. I'paHULIbl IPUMEHUMOCTU (PU3MUECKUX 3aKOHOB.
[MpuHuun cootBeTcTBUsl. Posib ¥ MecTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOM

HayuYHOW KapTHUHBI MHPa, B NPAaKTUUeCKOM JiesiTeJIbHOCTHU JIofei

MEXAHUKA

2.1

##Part##KUIHEMATHKA

2.1.1

MexaHuueckoe ABHD)KEHHe. OTHOCUTENBHOCTD MeXaHHUYeCKOoro /JBH)KeHU:.

Cucrema orcuéra. Tpaekropus

2.1.2

[TepemernieHre, CKOpPOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPeHHe
MaTepuaJibHOW TOYKHW, MX TIPOEKLMM HAa OCH CUCTeMbI KoopawHaT. CiiokeHue

repeMellieH! U CJI0XKeHUe CKOpPOCTer




PaBHOMepHOe ¥ paBHOYCKOpDeHHOe TpsSMOJMHelHoe [BWkeHue. ['paduku

2.1.3 3aBUCMMOCTH KOODJWHAT, CKOPOCTH, YCKOPeHWs, TIIyTU U IepeMelleHUs
MaTepuaabHOW TOUKU OT BpeMeH!
2.1.4 CBobOogHoe niazieHne. Y cKopeHre CBOOOIHOTO Ma[eHus
KpuBonuHeliHoe [BWKeHUe. PaBHOMepHOe [BI)KEHHE MaTepualbHOM TOUKH T10
2.1.5 OKDY)KHOCTH. YTJIOBasi CKOPOCTb, JMHeWHasi CKopocTb. [lepuos u uyacTora.
LleHTpOoCTpeMHUTe/ILHOE YCKOPEHUe
)16 TexHHUuecKre yCTPOUCTBA: CIIMAOMETP, JBWKEHUE CHaps0B, LielTHble U peMeHHbIe
o nepezfauu
[TpakTHueckre paboThl. 3MepeHWe MrHOBEHHOH cKopocTH. VcciemoBaHue
COOTHOLIEHUs] MeXAy TMYTsSMH, MPOMJeHHbIMU TeJ0M 3a MO0c/efoBaTe/bHbIe
2.1.7 paBHbIe TMPOMEXYTKU BpPeMeHM TPU PaBHOYCKODEHHOM [JBW)KEHHWW C HauaabHOU
CKOPOCTbIO, PaBHOW Hy/w0. V3yueHue ABWKeHMS IIapUKa B BA3KOW >XKUIKOCTH.
V3yueHue qBW>KEHUS Tejia, OPOIIIEHHOTO FOPU30HTA/IbHO
#H##Par### IMHAMUKA
91 [MpuHuun otHocutensHOCTH ["anmunesi. TlepBoiii 3akoH HbroToHa. VHepLMaibHbIE
o CHCTeMbI OTCUéTa
2.2 2.2.2 Macca Tena. Cuna. IIpyHLUI Cynepro3suLuu CUi
553 Btopoii 3akoH HbroTOHa [1si MaTepyaibHOM TOUKM B WHEPLIMA/TIbHOW CHUCTeMe
o orcuéta (MCO). Tpetuii 3akoH Hbt0TOHa /17151 MaTepUa/ibHbIX TOUEK
2.2.4 3aKoH BceMupHOro taroreHus. Cuma TspkecTd. IlepBas KocMuueckass CKOpPOCTb.




Bec Tena

2.2.5 Cwuna ynipyroctu. 3akoH I'yka
Cuna tpenusi. Cyxoe TpeHue. Cuia TpPeHUsI CKOJIBXKEHUS U CU/la TPEeHMSs TOKOS.

2.2.6 Kosddurpent Tpenusa. Cusia COMPOTUB/IEHUSI TIPU JIBW)KEHHUU Tesa B >KUJKOCTH
VU Tase

2.2.7 [MocTymaTesibHOe U BpalllaTe/bHOe ABM)KeHHe aDCOMIOTHO TBEPZOTO Tesla

228 MoMeHT CUJIbl OTHOCUTETLHO OCU BpallleHust. [11euo cubl. Y C/T0BUSI paBHOBECUS

o TBéporo Tesna B 1ICO

2.2.9 TexHUYecKre yCTPOMCTBa: MOAILUIHUKY, ABMKEeHHEe UCKYCCTBEHHbIX CITYTHUKOB
[TpakTrueckure paboThbl. V3yueHue ABMKeHHs] OpycKa 1O HAK/JIOHHOW TJIOCKOCTH
MoJ, AeliCTBUeM HeCKOJbKUX Cui. VccienoBaHue 3aBUCMMOCTH CHUJ YTIPYTOCTH,

2.2.10 BO3HUKAIOIIUX B /1ehOPMUPYEMOM TIPY>KMHE U PE3UHOBOM 00pasiie, OT BeJTMUHHbI
ux fedopmaruu. VccienoBaHre yCI0BUM paBHOBeCHs] TBEPZAOIO Tesa, UMEHIero
OCb Bpall[eHHs

###Par###3AKOHBI COXPAHEHUA B MEXAHUKE
231 NMmynbc MaTepyanbHOM TOUKHM, CUCTEMbI MaTepUa/IbHBIX TOUYeK. VIMITy/ibC CHJTBI U
o V3MeHeHYe UMITy/Ibca Tejia
2.3 2.3.2 3akoH coxpaHeHus umiynabca B MCO. PeakTUBHOe [IBUKeHHe

2.3.3 Pabora cusbl

2.3.4 MOILIHOCTB CHJIBI

2.3.5 KuneTtnueckasi sHeprysi MaTepyaaibHOM TOUKU. TeopeMa 0 KWUHETUUeCKOU SHepruun




[ToteHuuanbHast sHeprusi. [loTeHUManbHasi SHeprusi ynpyro JehopMHPOBaHHOMN

235 npy>kuHbl. [ToTeHI[MabHas SHepPrys Tesa BOJIM3M MOBEPXHOCTU 3eMJTH
[MoTeHlMambHbIe W HeMOTeHLMaNbHble CHibl. CBsi3b paboThl HeNOTeHLMaTbHBIX
2.3.7 CUJ C U3MEeHeHHeM MeXaHWYeCKOW SHepPruu CUCTeMbl Tesl. 3aKOH COXpaHeHUs
MeXaHWYeCKOU 3Hepruu
2.3.8 Yripyrue v Heynipyrue CTOJIKHOBEHUs!
TexHWueckue YCTPOWCTBA: [BI)KEHHE pakeT, BOAOMET, Komep, IPY)KUHHbIN
239 IIUCTOJIET
53.10 [TpakTnueckure paboTel. V3yuyeHHe CBsI3M CKOpPOCTell Tesl MPU HEYIPYTOM yzape.
o WccnenoBaHue CBsI3W pabOTHI CUJTBI C UI3MEeHEeHHeM MeXaHUUYeCKOUW SHepruu Tesia
3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJINHAMUKA
###Par####OCHOBBI MOJIEKYJISPHO-KMHETUUYECKOM TEOPUU
311 OcCHOBHBIE TIOJIOKEHUST MOJIEKYJ/ISIDHO-KUHeTUYeCKOM Teopuu. bpoyHOBCKoOe
o nBwkenue. [lnddysus. XapakTep ABWKeHUs U B3aUMO/eMCTBYS YaCTUL] BellleCTBa
310 Mopenu CTpoeHUs ra30B, >XUAKOCTeH W TBEPABIX Tel U OOBSICHEHWe CBOWCTB
- o BellleCcTBa Ha OCHOBe 3TUX MOJe/en
. 3.1.3 Macca monekys1. Konnuectso BelectBa. [loctosiHHas ABoragpo
314 TernoBoe paBHOBecue. Temmeparypa u eé usmepenue. lllkana Temmeparyp
o Henbcus
315 Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO-KWMHeTUYeCKOW

TE€OPUH H/iea/IbHOI'O ra3d




AbcomtoTHasi Temriepatypa Kak Mepa cpeJjHeill KWHeTUUeCKON SHePruM TeTJIoBOro

516 JBKeHUs yactul] rasa. IlIkana temneparyp KenbBrHa
3.1.7 YpaBHenue KnaneiipoHa — MeHeneeBa. 3akoH /laibToHa
318 l'a30BbIe 3aKoHBI. M30MpoLieccsl B MJeaqlbHOM rase C MOCTOSIHHBIM KOJIMUeCTBOM
o BellleCcTBa: U30TepMa, U30X0pa, u3obapa
3.1.9 TexHUUeCKHe yCTPOUCTBa: TepMOMeTp, bapomeTp
3.1.10 [TpakThueckrie paboThl. l3MepeHWe MacChl BO3/yXa B KJIAaCCHOM KOMHarTe.
o WccnepoBanue 3aBUCUMOCTU MeXXy IlapaMeTpaMy COCTOSIHUS Pa3pesXeHHOro rasa
OCHOBbBI TEPMOJVUHAMUWKU
391 TepMopvHaMyueckass cucTemMa. BHyTpeHHsI1 SHeprusi TepMOJWUHAMUUECKON
o CHCTEMBI ¥ CITIOCOOBI €€ N3MeHeHHsT
390 KosmmuecTBo TerioThl U paboTa. BHyTpeHHsIs1 SHepPrusi 0[HOATOMHOTO H/1ea/TbHOTO
o rasa
Buppl Terionepesaun: TeI/I0MPOBOAHOCTb, KOHBEKLWs, W3/lyYeHue.
3.2 3.2.3 TernnoéMKOCTh Tesa. Yze/lbHass TeIJIOEMKOCTh BelljecTBa. Pacuér KoimyecTBa
TeIJIOThI [IPU Teruiornepeaaue
394 [TepBbIi1 3aKOH TepMOAguMHaMUKK. [IprMeHeHKe TTepBOro 3aKOHa TePMOJMHAMHUKH K
o u3omnpotieccam. I'padpuueckasi uaTepriperarysi paboThl rasa
TeryioBble MallMHbL. [IpUHLIMTIBL eHCTBUS TeryioBbIX MalivH. [Ipeobpa3oBaHust
3.2.5 SHepruM B TeIVIOBbIX MailrHax. Ko3dduiveHT mosie3Horo geiictBus (nanee —

KII[) tennoBoii mammnel. Lyukn KapHo v ero KIT/I




Bropoii 3akoH TepMoAMHaMHKH. HeoOpaTUMOCTh TMpOLECCOB B TIPUPOJE.

520 TerioBble ABUTaTe/N. DKOJOTHUECKHE TPOOIeMbI TEIJIOIHEPTeTUKU

307 TexHUUeCKHWe yCTPOWCTBA: /IBUraTe/lb BHYTPEHHEr0 CropaHusi, OBITOBOMU
o XOJIOJWIBHUK, KOHIWULIMOHED

3.2.8 [TpakTrueckue paboTel. Mi3MepeHUe yiebHOM TETIOEMKOCTH

##Par### AL PEI’ATHBIE COCTOAHMA BEIIECBA. ®A30BBIE IIEPEXO/IbI

[Tapoobpa3zoBanvie W KOHJeHcalus. VicmapeHWe W KWIleHHe. YzefbHas TeryioTa

3.3.1
napooOpa3oBaHusl. 3aBUCUMOCTh TeMITepaTyphbl KATIEHUs OT /laBJ/IeHusT
3.3.2 AGcosroTHast ¥ OTHOCHUTE/bHAS BJIA)KHOCTh BO3/lyXa. HackIlieHHbIH map
333 Teéppoe Teno. Kpucranmuueckue v amopdHble Tena. AHU30TPOIUSI CBOWCTB
KpucTasoB. Kuakue KpucTtawisl. CoBpeMeHHble MaTeprasbl
3.3
3.34 [TnaByieHre ¥ KpUCTa/UTA3aLUs. Y Je/ibHas TeTuioTa ryiaBiaeHus. CyoimmMariys
3.3.5 YpaBHeHHe TeryioBoro 6anaHca
TexHWuyeckue yCTpOWCTBA: TUTPOMETP U MCUXPOMETP, KaJOpPUMeTpP, TeXHOJIOTUU
3.3.6 IOJIyYeHUsI COBPEeMEHHbIX MaTepuasioB, B TOM UWC/JIe HaHOMAaTepuaaoB, U
HaHOTEXHOJIOTUU
3.3.7 [TpakTrueckuie paboTel. Mi3MepeHHe B/IaXKHOCTH BO3ZAyXa
4 SJIEKTPOAMHAMUKA
###Par###DJIEKTPOCTATUKA
4.1
4.1.1 OnekTpu3alys Tel. JNMeKTpuuecKuii 3apsifl. JIBa BUjia 3/1eKTpUUeCKUX 3apsiioB




4.1.2

[TpOBOAHUKM, JU3NEKTPUKU 1 TIOTYTIPOBOJHUKH

4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsia
4.1.4 B3aumogeiicTBre 3apsoB. 3akoH KysoHa
ALS OsnekTpyuueckoe 1oje. HarpsokéHHOCTE — 3/eKTpuyeckoro mnossd.  [IpuHomn
o CyIeprno3uLyy. JINHUY HanpsyKEHHOCTH J1EKTPUYeCKOro I0JIst
4.1.6 PaboTa cun 3/eKTpocTaTiueckoro noss. IToreHruan. Pa3HOCTb OTEHIUAIOB
il7 [IpoBOAHMKM ¥  [OU3JIEKTPUKA B  TIOCTOSSHHOM  3/IeKTPUUECKOM  TIOJIe.
o [JvsnekTpruyeckast IPOHULIAEMOCTb
418 ONEeKTPOEMKOCTh. KOHzeHcaTtop. JJIeKTPOEMKOCTh TIOCKOTO KOHZEeHCaTopa.
o OHeprus 3apsUKeHHOTr0 KOHZieHcaTopa
TexHUYeCcKrMe yCTPOWMCTBA: 3/€KTPOCKOM, 3JIEKTPOMETpP, 3/eKTpoCTaThuecKas
4.1.9 3aliMTa, 3a3eMJIeHWe 3JIeKTPOIPUOOPOB, KOH/|EHCATOp, KCEPOKC, CTPYHHbIM
TIPUHTED
4.1.10 [TpakTryeckue paboTel. Mi3mMepeHHe 31eKTPOEMKOCTH KOH/IeHCaTopa

4.2

HH#HPar##HITOCTOSHHBIN SJIEKTPUUYECKNI TOK. TOKM B PA3JIMYHBIX CPEJIAX

YcnoBus CylieCTBOBdAHHSA TMOCTOAHHOI'O 3J/IEKTPUUECKOr'O TOKaA. VICTOUHUKM TOKa.

42l Cuia Toka. [TocTosiHHBIN TOK

4.2.2 Hanpsokenuve. 3akoH Oma fij1s1 yuacTKa Liernu

4.2.3 DJIEKTPUYECKOe COTPOTHBIIeHHE. Y ie/lbHOe COTIPOTUBJ/IEHHE BelleCcTBa
4.2.4 [TocnepoBaresibHOe, MapasienbHOe, CMeLIaHHOe COeIMHEHHEe MPOBOJHUKOB




4.2.5 Pabora a/ekTpryeckoro Toka. 3akoH J[koyms — JleHija
4.2.6 MOUIHOCTB 3/1IeKTPUYECKOT0 TOKa
3/1eKTpoABWXKyIas cuia (panee — 3/1C) 1 BHyTpeHHee COMPOTHUB/IeHNEe UCTOYHMKA
4.2.7 ToKa. 3akoH OMa Jjisi MoJIHOM (3aMKHYTOW) 3/1eKTpuueckou Lenu. KopoTkoe
3aMblKaHue
428 OJIEKTPOHHAs1 MIPOBOAUMOCTb TBEDABIX MeTa/l/IoB. 3aBUCUMOCTb COMNPOTHBJIEHUS
o MeTaJIJIOB OT TeMIlepaTypbl. CBepXMnpoOBOLMMOCTb
4.2.9 OneKTpUUecKry TOK B BaKkyyMe. CBOMCTBA 3/1eKTPOHHBIX ITyUKOB
4210 [MonynpoBoaHuku. CoOCTBEeHHAsi U TIPUMeCHast TIPOBOJUMOCTD TIO/TyTIPOBOJHUKOB.
o CaoiicTBa p-n niepexoza. I1omympoBofHUKOBbIE IPHUOOPEI
4211 OJIeKTPUYECKUM TOK B  3JIEKTPOJIUTax. OJIEKTPOJUTHYECKas JUCCOLMALUSL.
o OJIEKTPOJIU3
4210 OJIeKTPUUYECKUM TOK B rasax. CamMOCTOSATe/bHbIA M HeCaMOCTOSATe/IbHbINA pa3psf,.
o PasznyuHble TUIIBI cCaMOCTOATe/ILHOT O paspszga. Monnus. [1nasma
TexHUuyecKue yCTPOMCTBA: aMIlepMeTp, BOJbTMETP, peocTaT, UCTOYHMKHU TOKa,
4213 3JIeKTPOHArpeBaresibHbIe TIPUOOPEI, 3/IEKTPOOCBETUTE IbHBIE TTPUOOPHI, TEPMOMETP
o COTIPOTMBJIEHUS,  BAaKyyMHbIA  JAMOJ, TEPMUCTOPbl U (POTOPE3UCTOPHI,
TMOJTYTIPOBO/IHUKOBBIN JUO/, Ta/JIbBaHUKA
[TpakTrueckue paboTel. M3yueHre CMeIaHHOTO COeITUHEHUSI Pe3UCTOPOB.
4.2.14 N3mepenne O[IC WCTOYHMKA TOKA U ero BHYTPEHHero COINPOTUBJIEHUS.

Habnromenue 3nekTposuisa




11 K/TACC

[ﬁggena Kopanposepsiemoro 3emeHTa IIpoBepsiemMble 3/1eMeHTHI CO/leP)KaHHUA
4 SJIEKTPOAMHAMUKA
##H#HPar#t##MATHUTHOE I1OJIE. SJIEKTPOMATHUTHAA MHAOAYKLUWA
4.3.1 [TocTostHHBIE MarHUTHI. B3anmo/ielicTBUe MOCTOSTHHBIX MarHUTOB
MarHuTHoe 1osie. BeKTop MarHUTHOM WHAYKUWU. [IpUHLUN CyreprosvLyu.
4.3.2 JIuHUYM MarHUTHOW MHAYKUMU. KapThHa NMHUN MarHUTHOW WMHIYKLUWW TIO/S
MOCTOSIHHBIX MarHUTOB
MarHuTHOe ToJie TIPOBOJHMKA C TOKOM. KapTWHa fMHMWI MoJsi JJWMHHOTO
4.3.3 MpsIMOr0 TPOBOJHUKA U 3aMKHYTOTO KOJIbLIEBOTO MPOBOJHMKA, KaTyLIKA C
4.3 ToKOM. OnbIT DpcTesa. B3aumo/eiicTBre MPOBOJHUKOB C TOKOM
4.3.4 Cuna Awmriepa, eé MOZyJIb Y HarpaBjieHue
Cuna JlopeHija, eé MOAY/Ib U HarpaB/ieHue. [IBrkKeHUe 3apsDKeHHOW YaCTHULbI
435 B OJHOPOZIHOM MarHUTHOM nojie. Pa6ora cunbl JIopeHiia
4.3.6 SIBneHne 371eKTPOMarHUTHOU UHAYKLIUH
4.3.7 IToTOK BeKTOpa MarHUTHOM UHAYKLIAN
4.3.8 O/1C uHAYKUMHU. 3aKOH 3JIeKTPOMarHUTHOM MHAYKLMK Dapazes
4.3.9 Buxpesoe snektpruueckoe mose. 3/JC WHAYKLMY B IIPOBOJHUKE, IBVKYILEMCS




MOCTyIIaTe/JIbHO B OJHOPOAHOM MAIrHUTHOM I10J1€

4.3.10 ITpaBusio JleHija
4.3.11 WHayKTUBHOCTL. fIBnenue camonHAyKumu. 31C caMOUHAYKLMU
4.3.12 OHeprusi MarHUTHOTO 0151 KaTYIIKK C TOKOM
4.3.13 O/eKTPOMarHuTHoe 1oJie
TexHuueckre  yCTPOMCTBA:  TOCTOSIHHbIE ~ MarHUTBI,  3JI€KTPOMarHUTHI,
4314 3J1IeKTPOZBUTraTe b, YCKOPUTEM 37IeMeHTapHbIX YaCTULl, UHAYKLIMOHHAs Tleub
[TpakTuueckue paboThl. V3yueHHe MAarHMTHOTO IIOJII KATYLIKA C TOKOM.
4.3.15 WccnenoBaHue [eHCTBUSL TIOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

I/ICCJ'Ie,Z[OBaHI/Ie ABJI€HUA BHEKTPOMBFHHTHOﬁ WHAYKIUN

KOJIEBAHNA 1 BOJIHBI

5.1

##HHPar#t##MEXAHNYECKUNE N DJIEKTPOMAT'HUTHBIE KOJIEBAHWA

5.1.1

KonebarenbHasi  cucrema. CpoOogHbie  KonebaHws.  ['apMOHMUecKue

Kosiebanust. [leprof, yactora, aMuiuTyja 1 ¢asa konebaHuit

5.1.2

[Ipy>KWHHBINA MasTHUK. MaTemMaTHyeCKUid MasiTHUK

5.1.3

YPaBHEHI/Ie rapMOHHUYECKHX Kosiebanmnii. KuHemMaTnueckoe u AWUHaMHU4yeCckoe

oIMcaHue KoaebaTebHOIro ABYOKeHHs

5.1.4

[TpeBpaijeHrie SHePrUU TIPH FapMOHUUECKUX KomebaHusx. CBsi3b aMIUIUTY/IbI
KosebaHUM MCXOHOM BeIMUMHBI C aMIUIUTYyJaMU KoJiebaHuii eé CKOPOCTH U

YCKOpeHUsI




KonebaTenbHbiii  KOHTYp. CBOOOJHBIE 3/IEKTPOMAarHUTHBIE KOJjieOaHUsS B

5.1.5 uziealbHOM KojiebaTesTbHOM KOHTYpe. AHAa/oTWs MeXAy MeXaHUYeCKUMU |
3JIeKTPOMAarHUTHBIMU KosiebanusiMmu. dopmyna TomcoHa
5.1.6 3aKOH COXpaHeHUsI SHePrUU B UiealbHOM Kojie0aTesTbHOM KOHTYype
BbIHYKZIeHHbIe MeXaHuueckue Kojebanus. Pe3oHaHc. Pe3oHaHCHasl KpHBasi.
>17 BBIHY>X/]eHHBIE 37IeKTPOMarHuTHbIE KOJIe0aHusl.
5.1.8 [TepemeHHbIi TOK. CUHYCOU/IaTbHBIN TepeMeHHbIN TOK.
MOIIIHOCTb TIepeMEHHOr0 TOKa. AMIUIMTYJHOe U [IeHCTBYIOIllee 3HaueHUe
>19 CHJ/TbI TOKA U HarpsUKeHHs
Tpancdopmarop. TIpon3BozacTBO, Tiepefaya U MOTpebieHWe 371eKTPUUYeCcKoi
5.1.10 SHepruy. JKOJIOTUUeCKUe PUCKU TPU MPOM3BO/ICTBE 37IeKTPUUYECKON SHEPIruu.
KynbTypa MCIi0/ib30BaHus 3/1eKTPO3HEPT YU B TTOBCEIHEBHOM >KU3HU
TexHuueckue ycTpoiicTBa: ceiicMorpad, 5/€KTPUYeCKU 3BOHOK, JIMHUHW
>1.11 7eKTporepesay
[MpakTuueckre paboThl. MccaemoBaHre 3aBUCMMOCTU TlepUOJAa  MasibIxX
KomebaHMI Tpy3a Ha HUTU OT [/IMHBI HATH W Macchl Tpy3a. VcciemoBaHue
>1.12 TIepeMeHHOr0 TOKa B Lielld U3 110C/1e/l0BaTe/IbHO COeZJMHEHHBIX KOH/IeHCaTopa,
KaTYLIKU U pe3ncTopa
###Par##H#MEX AHUUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI
5.2 - MexaHnueckrde BOJIHBI, YCJOBUS pacrnpoctpaHeHusi. Ilepuog. CKopocTb

pacrpocTpaHeHus U Ji/IMHa BOJIHbIL. [lonepeyuHsle ¥ PO/j0/IbHbIE BOTHbI




5.2.2 ####Par#H## VintepdepeHus v [udpakiys MexaHn4eCKuX BOH
5.2.3 3ByK. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TeM0Op 3ByKa
O/IeKTPOMarHyWTHbIE BOJIHBL. Y CJIOBUS U3J/lyuyeHUs 3/1eKTPOMarHUTHBIX BOJIH.
5.2.4 B3aumnas opueHTauusi BekTopoB E, B U v B 3/1eKTpOMarHuTHOW BOJIHE B
BaKyyMe
CpoiicTBa  3/IEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)keHWe,  IIpejlOMJ/IeHUe,
5.2.5 nosisipu3auusi, audpakuus, uHTepdepeHUs. CKOPOCTb 3/€KTPOMarHUTHBIX
BOJIH
[ITkana 371eKTpOMarHUTHbIX BOJH. [IpriMeHeHHe 3/71eKTPOMarHWTHBIX BOJH B
>-2.6 TeXHHKe U OBbITY
[TpyHLMIIBI pafivioCBs3U U TesneBUeHus. Paguosokanus. D1eKTpoMarHUTHOe
227 3arpsi3HeHHe OKpYJKarollell cpejibl
TexHuueckre yCTPOMCTBA: My3blKa/lbHble WHCTPYMEHTBI, YJ/IbTPa3ByKOBas
5.2.8 [IMarHOCTHKa B TeXHUKe U MeJULMHe, pajap, pajuONpUEMHUK, TeeBU30D,
aHTeHHa, TenedoH, CBU-neub
#HH#HPar##HOITTUKA
5.3.1 [TpsimonivHeliHOe pacpoCcTpaHeHKe CBeTa B OJHOPOAHOU cpefie. JIyu cBeta
£ 3 OTpakeHue cBeTa. 3aKOHbI OTpakeHHUsi cBeTa. [locTpoeHue M300pa’keHHI B
. >3:2 TUIOCKOM 3epKarie
£33 IlpenomsieHre cBeTa. 3aKOHBI TIpe/iOM/IEHHsST CBeTa. AOCOMIOTHBIA TIOKa3aTesb

TIpeIOMJIeHHST




[TorHoe BHyTpeHHee oTpakeHWe. IIpeJe/nbHBIM yron TOJHOTO BHYTPEHHEro

5.3.4
OTpa’KeHusl
5.3.5 Iucniepcust ceeta. CI0XKHBIN cocTaB 6enoro ceta. I[Bet
Cobupatoliie U paccerBarolye JUH3bL ToHKas MH3a. @OKYCHOE pacCTOSTHHEe
M ONTAYeCcKass CWia TOHKOW J/MH3bL. IlocTpoeHue wu300pakeHUN B
236 coOMparoMX W pacCceMBalOIIMX JMH3aX. dopmyna TOHKOW JIMH3BIL.
YBenuueHue, faBaeMoe JIMH30M
5.3.7 [Tpenenbl NPYUMEHUMOCTH FeOMEeTPUUECKOM ONTHUKU
WuTepdepenius cBeta. KorepeHTHbIe HCTOUHUKW. Y CJIOBHS HaOJIOeHUS
5.3.8 MakCUMyMOB U MHUHUMYMOB B WHTep(hepeHLIMOHHOW KapThUHe OT [ABYX
cuH$a3HbIX KOTepeHTHBIX NUCTOUHHUKOB
HOudpakiusi cBera. [JudpakivoHHass pemiéTka. YcjioBue HabOMOAeHUS
5.3.9 [JIaBHBIX MaKCMMyMOB TIpM TlaJJeHUM MOHOXPOMAaTHuYeCKOro CBeTa Ha
I(dpaKLMOHHYIO PelLlETKY
5.3.10 [Tonspu3saryis cseta
TexHuueckre yCTPONCTBAa: OYKHM, Jyma, QoToarnnapaT, IPOeKLWOHHbIN
5.3.11 armapaT, MMKPOCKOI, TeJleCKOIl, BOJIOKOHHasi ONTHKa, AudpaKLMOHHAas
peLléTKa, MoIApOn[,
£ 31 [TpakTryeckue paboTel. Mi3mepeHue roka3aTelisi pesiomsieHus. VicciienoBaHue

CBOWCTB M300pakeHui B TMH3aX. HabmoqeHre qUCIiepcru CBeTa

BJIEMEHTEI CIIEITUAJIBHOM TEOPYM OTHOCUTEJIBHOCTU




['paHuiibl NPUMEHHMMOCTHA KJlaCCMUeCKOM MexaHUKU. IlocTynaTel Teopum

6.1 OTHOCHTE/IbHOCTU: WHBAapUaHTHOCTb MOZY/S CKOPOCTH CBeTa B BaKyyMe,
TIPUHLMAIT OTHOCUTE/IbHOCTH OWHILITelHa
OTHOCHTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/l/ieHHe BpeMeHU U COKpallleHHe
62 JUIAHBI
6.3 OHeprusi U UMITY/IbC CBOOOAHOM YaCTUL[bI
CB#I3b MaccChl C Heprueil U UMITy/IbCOM CBOOOAHOU UaCTHUIIbI. DHEPTHsl TIOKOSI
04 CBOGOHOM YaCTHIIbI
7 KBAHTOBAS{ ®U3NKA
#i#Par###JIEMEHTBI KBAHTOBOW OITTUKA
@®oronbl. Popmyna I1naHka CBs3M SHepPryuy (GOTOHA C ero YaCTOTOW. DHeprusi
714 ¥ MMITy/IbC (JOTOHA
OtkpeiTHe U uccnegoBaHue ¢orosddekra. Onbitel A.I'. CToneTroBa. 3aKOHbI
712 dortoaddekTa
7.1 YpaBHenne OuHiTerHa g (oto3ddekra. «KpacHas  rpanHunar»
713 doTosddexra
7.1.4 HaBnenue ceeta. Ombitel I1.H. Jle6eseBa
7.1.5 XHWMHUUeCKOe [1eHiCTBUe CBeTa
TexHuueckre ycTpoictBa: (GoTo3neMeHT, (GOTOAATUMK, COMHeuHass OaTapes,
716 CBETO/O],
7.2 CTPOEHUE ATOMA




Mopenb atoma TomcoHa. OrnbiThl Pe3epdop/ja 1o ucciefjoBaHH0 CTPOEHUST

7.2 aToMa. IInanerapHas Mozenb aToMa

[MToctynatel bopa. M3nyuenue u norsoieHre (OTOHOB IPU Mepexo/ie aToMa C
7.2.2 OJJHOTO YypOBHSI 3HEpruM Ha JApyroi. Bupgel criektpoB. CHeKTp ypoBHeM

5HEepruM aTroma BoZopoja

BonHoBble cBoiicTBa yactvl. BosnHel ge bporinsg. KopnyckynsipHoO-BO/THOBOM
723 Ayamasm. JIudpakiys 37eKTPOHOB Ha KpUCTasiax

CrioHTaHHOe M BBIHY)KJEHHOe W3/yueHHe. Y CTPOWCTBO W TPUHLIMI PabOThI
7.2.4 nasepa

TexHuyeckre yCTPOWMCTBA: CIEKTpPadbHbIM aHanu3 (CreKTPOCKOIl), Jja3ep,
725 KBAaHTOBBIH KOMITLIOTED
7.2.6 [TpakTuyeckue paboTel. HabmomeHre MTMHEHYATOro CrieKTpa

ATOMHOE A4PO

7.3.1 MeTo/1b1 HAOJTIOZIEHUST U PETUCTPALMK IeMeHTapPHBIX YaCTHI]

OTkpbITHE pazroakTUBHOCTU. OmnbIThl Pe3epdopza mo oripesieieHUI0 COCTaBa
7.3.2 pajrioakTUBHOTO u3mydeHus. CoiicTBa anbda-, OeTa-, TaMMa-U3TyueHUs.

7.3 BiistHue pagri0akTUBHOCTU Ha )KUBbIe OpraHu3MBbl

OTkpbiTHe TpoTOHAa U HelTpoHa. HyknoHHass mogenb sigpa ['eiizeHOepra —
7:3:3 VBaHeHKo. 3apsy spa. Maccosoe 4ic/Io azpa. M30Tomnsl
34 Anbta-pacrias. O/IeKTPOHHBIA ¥ TIO3UTPOHHBIA  Oera-pacrias. ['amma-

H3/1ydeHHue. 3aKoH PaArOdKTHUBHOI'O pacCIiajid




7.3.5 OHeprus CBsI3U HYK/IOHOB B sifipe. AepHble cumbl. ledekT Macchl spa
7.3.6 AnepHeble peakuyu. [lesieHue U CUHTe3 s4ep
SinepHbiii peakTop. TepmosiiepHblii cuHTe3. [IpoOsieMbl W TIEPCIIEKTUBBI
737 SIZIePHOM SHEPreTUKU. DKOJIOrMYeCcKre acreKThl iJePHOW SHepPreTUKH
OJieMeHTapHble  4yacTuUbl. OTKpeiTHe TI03UTpOHa. DyHAameHTa/bHbIE
738 B3aUMO/[efiCTBUS
TexHuueckre yCTpOMCTBa: [03UMeTp, Kamepa BuibcoHa, sijepHbIli peakTop,
739 aTromHas 6omb6a
[Tpaktuueckue paboThl. MccinemoBaHue TPeKOB uacTwll (10 TOTOBBIM
7.3.10
doTorpacdusm)
SJIEMEHTHEI ACTPO®U3NKNU
Bupg 3Bé3gHoro Heba. Co3Be3fusi, sipKve 3BE3/bl, TUIAHETHI, WX BUAUMOE
81 JIBIDKEHHe
ConHeyHass cucrtema. [lnaHeTbl 3eMHOM Tpynmbl. [l1aHeTBI-TUraHTBI U WX
8.2 CMyTHUKHU, Kap/IMKOBbIE T7IaHeThl. Masbie Tena COTHEUHOM CUCTEMBI
8.3 Connue, dpotocdepa u atmocdepa. CosiHeuHasi aKTUBHOCTh
8.4 Wcrounuk sHepryuu CosiHLIa U 3BE3]
3BE31bl, WX OCHOBHblE XapaKTePUCTUKHW: Macca, CBETUMOCTb, Ppajuyc,
oc TemriepaTypa, WX B3aUMOCBs3b. JluarpaMma «CHeKTpaJbHbIM KaacC —

CBETUMOCTb». 3BE3bl TJIABHOM TIOC/IEI0BAaTe/IbHOCTA. 3aBUCUMOCTh «Macca —

CBETUMOCTb» [I71s 3BE3/] TJIaBHOM T0C/Ie[j0BaTeTbHOCTH




###Par###BHyTpeHHee cTpoeHue 3Bé31. CoBpeMeHHble TpPeJCTaBlIeHUs O

8.6 TIPOUCXOXKJEHNU U 3Bo/moLu COoJHLIA M 3BE3[]. DTarbl )KU3HU 3BE3]
Mneuneii Ilyte — Hama [amaktvka. CrivpanbHass CTpyKTypa l'anakTuikwy,
8.7 pacripefiesieHve 3Bé€371, rasa Y nbliv. [lonokeHue u aBwkeHue CoJiHLA B
[anakTtuke. [1n0ockas v chepuueckasi oCUCTeMbl ['alaKTUKU
Tunel ranakTuk. PaguoranakThku W KBasapbl. UépHble AbIpBI B sfpax
88 rajakTUK
Bcenennas. Pacimmipennie BcenenHoli. 3akoH Xa06sa. PazberaHue ranakTHK.
8.9 Bo3spact u paguyc BcenenHoid, Teopusi bonbiioro B3peiBa. Moge/b «ropsiyeit
BcenenHoli». PeukToBOE M3/yueHue
8.10 MacmrabHass  cTtpyktypa BcenenHoil. Mertaranaktvka. HepelnéHHbie

1po6JieMbl aCTPOHOMUU




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

» ®usuka. 10 knacc. Mskuies I'.., Byxosues b.b., Corckuii H.H.; nox
penakiueii [TapdpentbeBoii H.A. AkijoHepHoe o011iecTBo «/3maTenbCTBO
«ITpocBerieHue»

» ®u3uka. 11 knacc. Makuies I'.1., byxosues b.b., Hapyrun B.M.; niog,
penakiueii [TappentoeBoii H.A. AkijoHepHoe o011iecTBo «/3#aTenbCTBO

«IIpocselienue»

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

IMN®POBLIE OBPA30BATEJ/IBHBIE PECYPCBHI 1 PECYPCbHI CETU
MHTEPHET
bubmoreka LIOK

Poccuiickast 3/1eKTpOHHas 1IKO/1a
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