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INIOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3vke 6a30BOro ypoBHsI Ha YpPOBHe cpeJHero oOIiero
oOpa3oBaHUs pa3paboTaHa Ha OCHOBe T10JI0’KeHUM 1 TpeOOoBaHUM K pe3y/ibTaTaM
OCBOEHHsI OCHOBHOM 00pa30oBaTe/ibHOM MPOrpaMMel, mpeficTaBieHHbIX B @T'OC
COO, a takxke ¢ yuétoM (eaepanbHOM paboueii MporpaMMbl BOCTIMTAHUSI U
KOHIIEIL[UU TIpero/iaBaHusi yueOHOro rpegmera «Pusnka» B 00pa3oBaTebHbIX
opranmsauusax  Poccuiickon — ®Pepepauyu, — peajM3yOLIMX  OCHOBHbIE
oOpa3oBaTesibHbIe POTPaMMBI.

CoziepkaHue TMpOrpammbl 10 (U3MKe HarpaBieHO Ha ()OPMHUPOBaHHE
ecTeCTBeHHO-HayuUHOW KapTuHbl Mupa oOyuaromuxcs 10—11 kmaccoB mipu
oOyueHnd wux ¢u3mke Ha 0a30BOM ypOBHe Ha OCHOBe CHUCTEeMHO-
JlesiTebHOCTHOrO  moaxoga. [Iporpamma 10 (Qu3KMKe  COOTBETCTBYET
tpeboBanusim ®I'OC COO K TmylaHUPyeMbIM JIAYHOCTHBIM, TIPeAMETHBIM U
MeTaripe[IMeTHbIM pe3yJibTaTaM 00yueHusi, a Tak)Ke YUUThIBaeT He0OX0IUMOCTh
peaqM3alii MeXNpPeJMeTHbIX CBs3el (PU3NKKM C eCTeCTBeHHO-HayUHbIMHU
yueOHbIMU TIpe]MeTaMU. B Hell orpefie/slFOTCS OCHOBHbBbIE 1€/ U3YyUeHHsI
¢u3MKY Ha ypoBHe cpeJHero o0ilero oopa3oBaHusl, JIAHUPYeMble pe3yJbTaThl
OCBOeHHs Kypca (DM3MKU: JIMUHOCTHBIE, MeTarpeJMeTHbIe, TpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma no (pu3vKe BK/IFOYAET:

e TIJIaHMpyeMble pe3yJbTaThl OCBOeHUs Kypca ¢GU3MKA Ha 06a30BOM

YPOBHE, B TOM UHCJIe TIpeIMEeTHBIE Pe3y/IbTaThl 0 To/laM 00yUeHMUs;

e cojep)kaHue yueOHOTO rpeaMeTa «Du3nka» 10 rofiaM 00yueHuUsl.

Du3rKa Kak Hayka o Haubosee OOL[MX 3aKOHAX MPUPO/bI, BHICTYTas B
KauecTe yueOHOro TmpeJMeTa B ILUKOJIe, BHOCUT CYIIECTBEHHbIA BK/Iaj B
cucteMy 3HaHUM 00 oOkpyxkawijem wwupe. IlIkonbHbIM Kypc (u3nku —
CHCTeMOOOpasyroIMid  /i/isl  €CTeCTBEHHO-HAYYHBIX ~ Y4YeOHbIX —MPeJMeTOB,
TMIOCKOJIBKY (U3MYECKHe 3aKOHbI JIe)KaT B OCHOBE MPOLIECCOB M SIB/IEHHUH,
M3yuaeMbIX XUMHel, Ouonorvel, ¢gusnueckoi reorpadueil U acTpOHOMUEM.
Vcrionb3oBaHve W akTUBHOE TIpUMEHeHWe (PU3NYeCKUX 3HaHWW Orpejesiser
XapakTep W pa3BUTHe pPa3HOOOpa3HbIX TEXHOJIOTHMM B cdepe SHEPreTHKH,
TPaHCIOPTa, OCBOEHHS KOCMOCA, TTOJIyYeHHUs] HOBBIX MaTepHUaJiOB C 3a/JaHHbIMHU
CBOMCTBaMM U Jpyrux. M3yueHue (QU3MKM BHOCUT OCHOBHOW BK/aJ B
dopMHpOBaHUe eCTeCTBeHHO-HAayYHOM KapTHHbI MHpa O0ydYarol[uxcs, B
(opMHpOBaHHWE YMEHWW TPUMEHATb HayuyHbIM MeTOZ, TIO3HaHUS TMpHU
BBITTOJTHEHUU MU YueOHBIX UCC/Ie/JOBaHUMH.

B ocHOBy Kypca (U3MKd [jii YPOBHSI CcpefHero o0iiero oOpa3oBaHUS
MOJIOXKEH DSl UJel, KOTOpble MOXKHO pacCMaTpyBaTh KakK MPUHLIUIBI €ro
MOCTPOEHMUSI.

Hoes yenocmHocmu. B COOTBETCTBUM C Hel KypC SIBJISIETCS JIOTUUECKH
3aBEpILUEHHBIM, OH COZIEP)KUT MaTepHaa U3 BCeX pasfenoB (M3MKH, BK/IHOYAET
KaK BOTIPOCHI K/TACCHYECKOH, TaK U COBPEMEHHOH (U3MKH.

Hoes cenepanuszayuu. B cOOTBeTCTBUM C Hell Marepuan Kypca (PU3MKH
00beMHEH BOKpPYr (u3nueckux Teopuil. BeaymmMm B Kypce SIBISeTCS
(opMHpOBaHKe Mpe/CTaBIeHU O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes 2ymanumapusayuu. E€ peanusainus rpejriosnaraeT UCIIO/Ib30BaHKe
I'YMaHUTApHOI'O MOTeHLMana (pU3u4eCKOr HayKl, OCMBIC/IEHUE CBSI3U Pa3BUTUS
¢usuku C pa3ButheM OOIecTBa, a TakKKe C MHUPOBO33PeHUYECKUMU,
HPaBCTBEHHBIMU U IKOJIOTUUECKUMU TIPOOIeMaMu.



Hoess npuknaoHoli HanpaeneHHocmu. Kypc @usuku rmipejrnosaraer
3HaKOMCTBO C IIHPOKMM KPYrOM TeXHUUECKUX U  TeXHOJIOTMUeCcKUx
TIPU/IO’KEHHI M3yUeHHBIX TeOPUM U 3aKOHOB.

Hoes 3konozuzayuu peanv3yeTcsi TOCPEACTBOM BBeJEHUSI 3/IeMEHTOB
COZlep>KaHUsi, TIOCBSIIIEHHBIX JKOJOTMUeCKUM TipobsieMaM COBPeMEHHOCTH,
KOTOpbIe CBsi3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takxe 00CYy>KJeHuUs
npobsieM  palMOHaIbHOTO  TPHUPOZOIO/B30BaHUS U 9KOJOTMUeCKOn
6e3omacHOCTH.

Crep>XHeBbIMM 3j/IeMeHTaMH Kypca (DM3MKU Ha YpOBHe cpefiHero obirero
oOpa3oBaHus SBJISIOTCS (hr3nyeckre Teopuu ((hopMUpOBaHUe Mpe/iCTaBIeHUH O
CTPYKTYpe MOCTPOeHHs1 (PU3nUeCcKol TeopyH, poiu (yHJaMeHTalbHbIX 3aKOHOB
Y TPUHLUIIOB B COBPEMEHHbIX TIPeJCTaBleHUsX O TpPUpPOJe, TPaHULIAX
MPUMEHVMOCTU TeOpHWM, [/s1 OINMUCAHUSI eCTeCTBEHHO-HAyUHbIX SIBJEHUA U
MPOLeCCOB).

CucTeMHO-/IeSITeJIbHOCTHBIM  TIOAX0J, B Kypce (U3MKHA peann3yeTcs
Tpe)xJe BCero 3a CuéT OpraHu3alyy SKCIepUMeHTarbHOW /leaTebHOCTH
obyuaromuxcs. st 6a30Boro ypoBHSI Kypca (DM3WKA — 3TO HCIOJIb30BaHUE
CUCTeMbl (DPOHTA/ILHBIX KPAaTKOBPEMEHHBIX JKCTIePUMEHTOB U J1ab0paTOPHBIX
pabot, KoTophie B mporpamMme 1o (usvke oObeAWHEHbI B OOIUM CITHUCOK
yUeHUUeCKUX TIPaKTHYeCKUX paboT. BeigesieHne B yKa3aHHOM TiepeyHe
nabopaTopHbIX paboT, TIPOBOJUMBIX /it KOHTPOJISI U OLIEHKU, OCYIIeCTB/ISIeTCS
yuaCTHMKaMHd 00pa3oBaTeNbHOTO TIpoLjecca UCXofsi U3  0cobeHHOCTeM
TJIaHUPOBaHUSI M OCHaIlleHus1 KabuHeTa ¢wusuku. [Ipu 3TOoM obecrieunBaeTcs
OBJlajieHre OO0YyYaroIIMMUCS YMEHUSIMH TIPOBOJUTbH KOCBEHHbIe H3MepeHUs,
WCC/Ie[JOBaHUs 3aBUCMMOCTel (PU3MUeCKUX BeTMUMH M MOCTAHOBKY OIBITOB IO
TIpOBepKe Tpe//I0)KeHHbIX TUTIOTe3.

bosnbllloe BHUMaHWe y[iesieTCsl pelleHHI0 PACuéTHBIX U KaueCTBeHHBIX
3agau. [Ipu 3TOM [/151 paCUETHBIX 3a[jau MPUOPUTETOM SIBJISIFOTCS 3aZjauu C SIBHO
3a/laHHOM (PM3UUeCKOW MOJEe/bI0, TI03BOJISIFOLIME TIPUMEHSTh HW3Yy4YeHHbIe
3aKOHBbI M 3aKOHOMEPHOCTM KakK M3 OJHOTO pa3jieia Kypca, Tak U UHTerpupys
3HaHUSI U3 pasHbIX pa3/esioB. ,ZLJI;[ KaueCTBeHHbIX 3a/jad MPUOPUTETOM
SIBJISIFOTCSL  3a/laHUsT Ha OOBsICHEHWe TIPOTeKaHWsl (PU3NUeCKUX SIBJIEHUM U
MPOLIeCCOB B OKPY’KaroLeil XKU3HHU, Tpe ytoiye Bbibopa (r3nueckod Mozenu
ISl CUTyalUy NPaKTUKO-OPUEeHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM c TpeboBanusmu PI'OC COO K MmarepuasbHO-
TEeXHUUEeCKOMY o0ecrieueHH0 yuebHOro mporjecca 06a30Bblii ypoBeHb Kypca
¢u3uKM Ha ypoBHe cpefHero oOiero o0Opa3oBaHUs [JO/DKEH H3y4daThCsl B
yCJIOBUSIX TIPEIMETHOTO KabuHeTa (pU3NKKU WK B YCIOBUSX MHTEIPUPOBAHHOTO
KabuHeTa TMpeJMeTOB eCTeCTBEHHO-HAyYHOTO LWKaa. B KabuHeTe ¢Gu3MKu
JO/DKHO OBITh HeoOXozuMoe JjlabopaTopHOe 000pyJoBaHWE /il BBITTOJTHEHHUS
yKa3aHHBIX B Mporpamme Mo (U3rKe yueHWUUeCKUX IpaKTHUuecKux pabor u
JeMOHCTpaIMOHHOe 000py/J0BaHKe.

[leMoHCTpaLMoHHOe  0060py/i0BaHe (OPMHUPYETCS B COOTBETCTBUM C
MPUHLUIIOM MUHMMAaJIbHOM [I0CTaTOUHOCTH U 0becrieurBaeT MOCTAHOBKY
TIePEUNCIEHHbIX B TMPOrpaMMe 10 (U3WKe KIIFOUEBBIX [€MOHCTPALi [iist
WCC/e[JOBaHUSI M3yuyaeMbIX sIBIEHUM W  TIPOLeCCOB, SMIIMPUUECKUX U
(dyH1aMeHTa/IbHbIX 3aKOHOB, UX TEXHUUYECKUX NTPUMEHEeHHUH.

JIabopaTopHoe o6opy/:[013aH1/Ie [JIs yUeHUUeCKUX TPaKTUYeCKUx paboT
dbopmupyeTcsi B BUZie TeMaTHUeCKUX KOMIIEKTOB U 00ecrieurBaeTcsi B pacuéTe
OJHOTO KOMIUIeKTa Ha [BYyX oOyuawomuxcs. TemaThueckue KOMITIEKThI
nabopaTopHOTr0 00OPYZOBaHUSI IOJ/DKHBI OBITH TMOCTPOEHBI Ha KOMILIEKCHOM



WCTIO/Ib30BAaHMU aHAIOTOBBIX U LIU(PPOBBIX TIPUOOPOB, a TAK)Ke KOMITbIOTEPHBIX
M3MepUTe/TbHBIX CUCTeM B BU/le LIU(POBLIX TabopaTopuil.
OCHOBHBIMU LIe/ISIMU U3y4eHUs1 PU3MKHU B 0011[eM 00pa30BaHUM SIBJISTFOTCS:

(dopMHpOBaHNEe HHTEpeca W CTPeMJIeHHs O0yuaroIIUXCs K HayuyHOMY
W3yUeHHWIO TPUPO/IbI, Pa3BUTHE UX WMHTE/JIEKTYalbHbIX U TBOPUYECKUX
CII0COOHOCTe;

pa3BUTHE TIPeJCTaB/eHWM O HAyyHOM MeTOJe TIO3HaHUSA U
(opMHpOBaHNWEe WCC/IeIOBATEIbCKOTO OTHOILIEHUS K OKPY’KarOIUM
SIBJICHUSIM;

(opMHpOBaHWE HAayuHOIO0 MHMPOBO33DEHHUS KaK pe3ysbTaTa W3y4eHHus
OCHOB CTPOEHHSI MaTep1H U (QyH/IAMEHTa/IbHbIX 3aKOHOB (PU3HKH;
cdopMHpOBaHUe YMEHHH 06}’LHCHHTL AB/IEHUS C UCIIO/b30BaHUeM
(bU3HMUeCKUX 3HAHUIH W HayUHbBIX [[0KA3aTe/bCTB;

(opMHpOBaHUe TIpeZCTaB/IeHU 0 PO (PU3MKM [i7isi Pa3BUTHSI JPYTUX
eCTeCTBEHHBIX HayK, TEXHUKU M TeXHOJIOTHH.

HocTkeHe 3TUX 1ieJielt oOecrieurBaeTCs pellleHreM CieAyIOIINX 3a/1ay B
TMpOL{eCCe U3yUeHus Kypca GU3MKK Ha yPOBHE CpeJHero o01ero 06pasoBaHus:

npuoOpeTeHWe  CUCTeMBI  3HaHMM 00  0o0mUX  (PU3HUUeCcKUX
3aKOHOMEpDHOCTSIX,  3aKOHaX, TeOopHusiX, BK/HOUasi  MeXaHUKY,
MOJIEKYJIIPHYIO (U3UKY, 2/IeKTPOJUHAMUKY, KBaHTOBYH GHU3UKY U
3JIeMEHTBI aCTPO(U3UKY;

dbopMUpoBaHre yMeHUl TIpUMEHSITb TeopeTUueCKue 3HaHus [/
00bsiCHeHUsT (PU3MUEeCKUX SBJEHWA B TIpPUPOJe W [Jis TIPUHATHS
TIPaKTUYECKUX PellleHWi B IMOBCe[HeBHOM YKU3HU;

OCBOeHHe CIoCcOOOB peIlieHus pa3/MUHbIX 33/au C SBHO 3aZlaHHOMN
du3nueckoil Mojlenblo, 3afiay, IMO/pa3yMeBalolUX CaMOCTOSITe/IbHOe
co3ziaHue (pu3nUeCcKoi MOJiesiy, aZileKBaTHOM yC/IOBUSIM 3a/lauu;
MOHUMaHue (PU3NUYeCKUX OCHOB U TIPUHIIUIOB ZEMCTBUSI TEXHUUECKUX
YCTPOMCTB UM  TEeXHOJIOTUUECKUX TIPOLIeCCOB, WX BJIUSIHUASA Ha
OKpY’KaroLlyto Cpefy;

OBJIajleHre MeTO/IaMU CaMOCTOSITe/TbHOTO TIJITAHUPOBaHUSI U TIPOBeieHUs
bur3nUecKuX 3KCIepUMeHTOB, aHa/v3a U MHTepripeTalid WH(popMalluy,
oripe/iesieHUsl I0OCTOBEPHOCTH TI0/IyYeHHOT'0 pe3y/bTaTa;

co3flaHue yCJIOBUM [T pa3sBUTUS ~ yYMEeHUM  TIPOEKTHO-
WCCJIe[J0OBaTe/TbCKOU, TBOPUECKOU /IesiTeTbHOCTH.

Ha u3yuenue ¢u3uku (06a30BbIii ypOBeHb) Ha ypOBHe CpeJHero oobirero
obpazoBanus otBoauTcs 136 wacoB: B 10 kmacce — 68 uacoB (2 yaca B HeJleio),
B 11 knacce — 68 uacoB (2 yaca B HeZieJt0).

[Tpenaraemblii B TiporpaMMe Ti0 (U3MKe TepedyeHb /1abopaTOpHBIX U
MPAKTUUECKUX pabOT sIBJ/ISETCS pPEKOMEHJOBAaHHBLIM, YUUTe/b [efaeT BbIOOp
TpoBe/ieHUsT 1abopaTOpHBIX pabOT ¥ OMBITOB C YUYETOM WHAWBUYA/TbHBIX
ocobeHHOCTel 00yUaroImxcs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®u3uKa ¥ MeTOALI HAYYHOI'0 ITO3HAHUSA

dusrka — HayKa o0 npupofie. HayuHble MeTOZbI TTO3HAHUS OKPY>KarOLEero
mupa. Posb 3KcrieppMeHTa M TeOpMM B TIpOLleCCe TI03HAaHUS TPUPOJBI.
OKCIIepUMEHT B (PU3MKe.

MogenvupoBanue ¢py3nueCcKUX SBJAeHUN U npoLeccoB. HayuHble runoressl.
dusrueckre 3aKOHbl W TeopuH. ['paHULIBI TIPUMEHUMOCTH (PU3UUECKUX
3aKOHOB. [IpyHLIMIT COOTBETCTBUS.

Ponb ¥ MecTo (pu3MKM B (POPMUPOBAHUM COBPEMEHHOW Hay4YHOM KapTUHBI
MUpa, B IPaKTUUECKOU [1eATe/TbHOCTH JIFOJIeH.

Lemoncmpayuu

AmnasoroBble ¥ LM(POBbIe H3MepUTesbHbIe TPUOOPHI, KOMITbIOTEPHbIE
JlaTYUKHU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHnueckoe ABwkeHHe. OTHOCUTE/IbHOCTb MeXaHUUeCKOr0 JIBUKEHUSI.
Cucrema orcuéra. TpaekTopusi.

[TepeMellieHne, CKOpPOCTh (CpefiHSIsI CKOPOCTb, MCHOBEHHAsi CKOPOCTb) UM
YCKOpeHHe MaTepuasibHOW TOYKH, WX MPOEKI[MM Ha OCU CUCTeMbI KOOp/IMHAT.
CrioxkeHue TiepeMellieHUN U CJI0)KeHe CKOPOCTEM.

PaBHOMEpHOe ¥ paBHOYCKOPEHHOe MpsIMOJIMHeNHoe JBwkeHue. ['paduku
3aBUCUMOCTU KOODJMWHAT, CKOPOCTH, YCKOpeHUs, TyTAU U [epeMelleHus
MaTepraJbHOM TOYKH OT BPEMEHU.

CBobOogiHOE TIafieHre. Y CKopeHHe CBOOOTHOTO Ma/[eHusl.

KpuBonvHeliHOe [BWKeHUe. [IB>KeHMe MaTepuaJbHOM TOYKUA 10
OKPDY>KHOCTU C TIOCTOSTHHOM IO MO/Jy/JH0 CKOPOCTbIO. YTJ/IOBasi CKOPOCTb,
NMVHeMHass cKoOpocTh. Ileproa u yactota obpaijeHus. LleHTpocTpeMuTebHOE
YCKOpeHue.

TexHrUueckue YCTPOWMCTBA W MPAKTUUYECKOe TMpHUMeHeHue: CIUI0MeT,
JIBU)KeHUe CHaps/I0B, LielHble U peMEHHbIe repejau.

Lemoncmpayuu

Mogenb CHUCTEMBI OTCUéTa, WTFOCTPALs KMHeMaTHUYeCKHX
XapaKTePUCTUK JBKEHUS.

ITpeoOpa3oBaHue ABW)KEHHH C UCITO/Ib30BAaHUEM TTPOCTBIX MEXaHH3MOB.

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

Habsmto/ieHre ABWOKeHUs Tejla, OPOIIEHHOTO IO/ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

Vi3MepeHHe yCKOpeHHsT CBOOOHOTO TafIeHHsI.

Hamnpas/ieHre CKOpPOCTU NPU ABUXKEHUHU 110 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, niabopamopHble pabombl

N3yyeHre HepaBHOMEDHOTO [JBWXKEHHWS C LeJbl0  OrpejeseHus
MTHOBEHHOW CKOPOCTH.

WccnenoBaHre COOTHOIIEHUSI MeXy MYTSIMH, TPOUJEHHBIMU TeJOM 3a
rocJieloBaTe/IbHble paBHble TIPOMEXYTKA BPEMEHM TIpU PaBHOYCKOPEHHOM
JIBIDKEHUY C HayaJlbHOM CKOPOCTBIO, PABHOU HY/JIIO.

N3yueHue IBM>KeHUS 1IapHKa B BI3KOU >KUIKOCTH.

V3yueHue ABW>KeHUs Tesla, OpPOIIEHHOTO TOPU30HTAIbHO.



Tema 2. Junamuka

[Mpunuun otHOcuTenbHOCTHM ['anuies.  [lepBbii  3akoH  HbroTOHa.
VHepLaibHble CUCTEMBbI OTCUBTA.

Macca Tena. Cuma. IlpuHLmMN cynepriosuiuu cui. Bropod 3akoH
HeroTOHa [ MarepuanbHOM TOYKWA. Tpetut 3akoH HperoToHa Juid
MaTeprasbHbIX TOUEK.

3aKkOH BceMUpHOro TtAroteHus. Cuma TsbKecTu. IlepBas Kocmuueckas
CKOPOCTb.

Cuia yripyroctu. 3akoH ['yka. Bec Tena.

Tpenuve. Bugbsl TpeHusi (MOKOS, CKOJb)KeHUs, KaueHus). Cuia TpeHUs.
Cyxoe TpeHue. Cria TpeHUs CKOJTbXKEHHUS U cua TpeHust 1okos. KoadduimeHt
TpeHus. Cua CONpOTHBIIeHUS TIPU [ABWKEHUU TeJla B )KUAKOCTY WU/ rase.

[MocTymaTesibHOe U BpalljaTesbHOe [BIKeHre abCOTFOTHO TBEPZOTO TeJia.

MoMeHT cu/ibl OTHOCWTE/IbHO OCH BpaleHus. llnedo cusbl. YcioBus
paBHOBeCHUS TBEPAOIO TeJjia.

TexHUueckue YCTPOWCTBA U TpaKTUUYeCKOe TMPUMEeHeHWe: MOALLIUITHUKU,
JIBUKeHUE UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBneHvie HepLIUMU.

CpaBHeHHe MacC B3aUMO/IEUCTBYIOIIUX Tel.

Bropoti 3akoH HeroToHa.

V3mepeHue CuJl.

CrioxeHue CuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Zie(hOpMaLvH.

HeBecomocTs. Bec Tesa rnpu yCKOpeHHOM MOAbEMe U MaJleHUH.

CpaBHeHUe CUJT TPeHUs IT0KOs, KaUeHUsl U CKOJIbKeHUSI.

YcroBust paBHOBeCHsi TBEPAOro Tena. Buapbl paBHOBeCHs!.

YueHuuyecKull Kkcnepumerm, 1abopamopHbie pabomsi

N3yueHue nBr>KeHUs1 OpyCKa 1o HaK/IOHHOM TIIOCKOCTH.

WccnenoBaHue 3aBUCMMOCTU CUJT YIIPYTOCTH, BO3HUKAKOLUX B NIPYKUHE U
pe3uHOBOM o0pastie, OT uX AepopMaLuy.

VccnemoBaHre yclIOBUM paBHOBeCHsI TBEPZOro Teja, HWMEROIIEro OcCh
BpalL[eHHs.

Tema 3. 3aKoHbI COXpaAHeHUs1 8 MeXaHUKe

VMnynbC MaTepuasbHOM TOYKH (Tesla), CUCTEMbI MaTepUa/IbHBIX TOUEK.
VIMIy/ibC CU/IBI M M3MEHeHWe UMITy/bCa Tejla. 3aKOH COXPaHeHUsl WMILYJibCa.
PeakTyBHOe [IBIKeHUe.

Pabora cuibl. MOIIIHOCTD CHJTBL.

KuHeTnueckasi SHeprusi MaTepuajbHONW TOUKU. Teopema 00 U3MeHEHUU
KUHETHUYeCKOU SHEepPruHu.

[ToTeHumanbHas SHeprus. IToTeHanbHas SHeprus YIIPyTO
nedopMUpPOBAaHHOW TMpYKUHBI. [loTeHIMambHasi JHepPrusi Teia BOIM3U
TIOBEPXHOCTU 3eMJIN.

[MoTeHManbHBIE W HeMOTeHI[Ma/lbHbie  Cwibl.  CBsi3b  pabOTHI
HeIOTeHLMaIbHbIX CWJI C U3MEeHeHHWeM MeXaHWUYeCKOM SHEePruy CHUCTEMBI Tell.
3aKOH COXpaHeHUs MeXaHUUeCKOU SHePTUu.

Yripyrue 1 Heynpyrue CTOJIKHOBEHUS.

TexHUUeCcKre yCTPONCTBA U MPAKTUYeCKOe TIPUMEHEHUE: BOJOMET, KOMED,
MPY>XUHHBIN MTUCTOJIET, IBU)KEHUE paKeT.

Lemoncmpayuu

3aKOH COXpaHeHUs] UMITYJIbCa.



PeakTUBHOe /IBI)KEHUE.

[Tepexo/ TIOTeHI[MATbHON SHEPTUU B KWHETUUECKYI0 M 00paTHO.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3yueHrie abCOMIOTHO HEYTPYTOTO y/japa C MOMOIIbIO ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanve CBsi3W pabOThI CWIBI C HW3MEHEHHEM MeXaHMUeCKOH
SHEepruu Tejla Ha MpUMepe PacTsyKeHUs pe3UHOBOI0 JKI'yTa.

Paspgen 3. MonekyispHas (pu3uka v TepMoiMHAMHUKa

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHeMUYecKoll meopuu

OCHOBHBIE TIO/IOJKEHUSI MOJIEKYJ/IIPHO-KUHETUYECKOM TEeOpUM M UX
onbiTHOe oOocHOBaHUWe. BpoyHoBckoe gBwkenuwe. [duddysusa. Xapaxrep
ABIDKEHUS] U B3aMMO/EMCTBUsI 4acTHL] BelljecTBa. Mojenu CTpoeHUsl rasos,
KUJIKOCTeH U TBEPABIX Tesl U OObsICHEHME CBOWCTB BEILECTBAa Ha OCHOBE STHX
Mogzenield. Macca U pa3mepbl MosieKy/. KommuectBo BemjectBa. IlocTtosiHHas
Asorazpo.

TerioBoe paBHOBecue. Temriepatrypa U eé wusMepenue. Illkana
Temreparyp Llenbcus.

Mopens wupeanbHoro rasa. (OCHOBHOe ypaBHeHHE MOJIEKYJISIPHO-
KUHETUUeCKOW TeOpuH HjeanbHOro ras3a. AGCo/oTHas TeMriepatypa Kak Mepa
CpefjHeld KVMHETMYEeCKOM SHEepPruM TeIyIOBOro ABMXKeHMsl uacTul rasa. Illkana
Temriepatyp KeneBuHa. ['a3oBble 3akKoHbL. YpaBHeHue MeH/jeneeBa—
KnanenpoHa. 3akoH [laneToHa. M30ompoliecckl B uieaabHOM Ta3e C MOCTOSIHHBIM
KOJIMYeCTBOM  BelljecTBa. ['paduueckoe mpejCcTaB/IeHHE  H30IMPOLIECCOB:
130TepMa, U30X0pa, u3obapa.

TexHuYecKue YCTPOUCTBA U TMpaKTUUeCKOe TIPUMEHEHHe: TepMOMeTp,
G6apomeTp.

Lemoncmpayuu

OmnbIThI, JOKa3bIBaKOIIMe AUCKPETHOE CTPOEHHe BelecTBa, (hoTorpapuu
MOJIEKYJI OPraHUYeCKUX COeMHEeHHUH.

OmnbIThI 110 AU PY3UU XKUAKOCTEN U ra3oB.

Mozens 6pOyHOBCKOTO [IBHKEHUSI.

Mogens ornbita IllTepHa.

OrnbITHI, [l0OKasbIBarolye CyllleCTBOBaHUe MeKMOJIEKYJIIPHOI'O
B3aUMO/IeHCTBHSI.

Mopens, WITIOCTpUpYOLLIas NPUPOAY JaBjieHus ra3a Ha CTeHKU COCyZa.

OnbITel, WUIIOCTPUPYIOLLUE ypaBHEHWe COCTOSIHUS WZeasbHOrO rasa,
M30I1POLIeCChI.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

OmnpeziesileHre MacChl BO3/lyxa B KJIaCCHOM KOMHATe Ha OCHOBE M3MepeHuHr
00bEMa KOMHAThI, IaB/ieHUst ¥ TeMITepaTyphl BO3/lyXa B Hell.

WccnenoBaHre  3aBUCUMOCTM  MeXAy — [apamMeTpaMyd  COCTOSIHUS
pa3peKeHHOro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepMoavHaMUueckast cucrema. BHyTpeHHss SHeprus
TEePMOJMHAMUUECKOW CHUCTeMbl UM CrHocobObl e€é u3MeHeHMs. KosmuecTBo
TeTUIOTbl U paboTa. BHyTpeHHsisi SHeprust OZHOATOMHOIO H/eaJbHOTrO rasa.
Buzpl Teruionepejaun: TeryIONpPOBOAHOCTb, KOHBEKLIWS, U3/lydeHue. Y JebHas
TeIJIOEMKOCTH BelljecTBa. KosmmuecTBo TernioThl IIpH Terionepeaaye.



[ToussTie 06 azmwabatHOM TIpoiiecce. IlepBbiii 3aKOH TepMOAWHAMUKHU.
[IprMeHeHMe MEPBOT0O 3aKOHa TEPMOJIWHAMUKU K U3orporieccaM. ['paduueckas
VHTepIIpeTanys paboThI rasa.

Bropoii 3ak0H TepMoiHaMUKA. Heo6paTMOCTh MPO1IeCCOB B TIPUPO/IE.

TerioBble  MaivHbl.  [IpUHLUNBI  A€MCTBUST  TEMJIOBBIX  MAILWH.
[TpeoOpa3oBaHusi HEPTUM B TEIUIOBBIX MalliMHaX. Ko3dduimeHT mone3Horo
JIeWCTBUSL TerioBoW MailvHbl. Llukn KapHo U ero Ko3(@QULIMEHT MO/e3HOro
JeNCTBUSL. DKOJIOTUUECKHE TIPO0/IeMBI TeT/I09HEPTeTHKH.

TexHuueckue yCTPOWCTBA W MPAKTAUECKOe TIPUMEHEeHUWe: [JBUraresib
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOJUIbHUK, KOHAUIUOHED.

Lemoncmpayuu

Vi3MeHeHVe BHYTpeHHEH HEPruM TeJja MPH COBEpIIIeHUH pabOThI: BBLIET
NpoOKK W3 OYTBIIKM TI0[| /IeliCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3¢dupa B
JIAaTyHHOU TPyOKe TyTéM TpeHus (BHUAEeO0ZeMOHCTpALIYs).

W3meHeHWe  BHyTpeHHeW  5SHeprud  (TemmepaTypbl) Tefa  TIpU
Terviorepezaye.

OnpIT 10 aAriabaTHOMY PpACITUPEHHI0 BO3/yXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mojenu TIapoBOM TypOWHBI, [BWUTraTe/id BHYTPEHHETO CropaHus,
PeaKTHUBHOTIO [IBUraTe/Isl.

YueHuuecKuli 3kcnepumeHm, naabopamopHble pabombl

N3mepeHue yaiebHOM TEMI0EMKOCTH.

Tema 3. Azpezamubie cocmosiHusi geujecmea. Pazoebie nepexoobl

[Tapoobpa3oBaHue W KOHAeHcalus. VicnapeHue v KureHue. AOCOMFOTHas
Y OTHOCHUTEJIbHAs BJIa&)KHOCTb BO3/Ayxa. HackIlleHHbIM nap. YjeabHas TernoTa
napoobpa3oBaHus. 3aBUCUMOCTb TeMIIEPATyPhbl KUTIEHHS OT /IaB/IeHUS.

TBéppoe Tteno. Kpucraumueckue M aMmopgHble Tena. AHWU30TPOINHUS
CBOMCTB KpUCTA/UIOB. JKugkue Kpucta/sibl. CoBpeMeHHble MaTepHualbl.
[TnaByieHye ¥ KpUCTaTM3allMsA. Y ie/ibHast TervioTa TiiasieHus. Cybmmariys.

YpaBHeHHe TeTuIoBOro banmaHca.

TexHrWueckue yCTPOMCTBA U TIpaKTUUeCKOe TpHUMeHeHue: TUTPOMEeTp U
TICUXPOMETP, KaJIOPUMeTP, TEXHOJIOTHUU T10/lyYeHHs] COBPEMEHHbIX MaTepUuaslos,
B TOM YMCJ/le HAHOMaTepraJioB, U HAHOTEXHOJIOTUMU.

Lemoncmpayuu

CBOWICTBA HACHII[EHHbIX MapOB.

KurieHue 1ipy MOHW>KEHHOM [1aB/IEHUH.

CriocoObl U3MepeHHs B/IayKHOCTH.

HabJtto/ieHre HarpeBaHUs U TI7IaB/IeHUsST KPUCTA/I/TMUECKOTO BeITlecTBa.

HeMoHCTpalyst KpHCTaI/IOB.

YueHuuecKull 5Kkcnepumenm, nabopamopHble pabombl

M3mepeHrie OTHOCUTETLHOM BJI&KHOCTH BO3AyXa.

Pa3pen 4. DnekTpoguHaMHKa

Tema 1. dnekmpocmamuka

OnekTpu3alus Tea. JJeKTpUYecKuu 3apsi. [IBa BUJa 31€KTpUUeCKUX
3apsoB. [IpoBOAHVKY, NW3/I€KTPUKWA W TIOYTIPOBOAHUKU. 3aKOH COXPaHEHUs
37IEKTPUYECKOr0 3apsi/a.

B3aumogerictBue 3apsiioB. 3akoH KysnoHa. ToueuHbIM 37€KTpUYeCKUM
3apsi. DJeKTpruueckoe mosie. HarmpspkEHHOCTb 3/1eKTPHUecKOoro nosist. IIpuHImn
Cyneprno3uLun 3/IeKTPUUYECKUX ToJIen. Jlunuun HarpspKEHHOCTU
37IeKTPUYECKOT0 TOJIS.



Pabota cun  aseKTpocTtaTHdeckoro mons. Iloreniuan. Pa3HocTb
rnoreHyasoB. [IpOBOAHMKM M [AU3IEKTPUKU B 3JI€KTPOCTAaTUUYECKOM TIOJIe.
HvsekTpruueckas MpOHUL[AeMOCTb.

O/1eKTPOEMKOCTb. Konpencarop. OJIEKTPOEMKOCTh TJIOCKOTO
KOH/ZIeHCaTopa. JHeprus 3apsyKeHHOr0 KOHIeHcaTopa.

TexHrUueckue yCTPOUCTBA U MPAKTAUECKOe TIPUMEHEHMEe: 3/1eKTPOCKOIT,
9JIEKTPOMETp, 3JIEKTPOCTAaTHUecKasi 3allldTa, 3a3eMJieHHe 37eKTPOnpubOopoB,
KOH/IeHCaTOp, KOMUPOBA/IbHBIN annapar, CTPYHHBIN TTPUHTEP.

Lemoncmpayuu

Y CTpOUCTBO ¥ NIPUHLIUI [IeWCTBUS 3/IEKTPOMETPa.

B3auMo/ielicTBue Ha3/1eKTPU30BaHHbIX Tel.

DJIeKTpUYeCKoe TI0Jie 3apsi’KeHHbIX TeJl.

[IpOBOJHUKHU B 3/1EKTPOCTAaTUUYECKOM TI0JI€.

OJIeKTpOoCTaTAuUeCKas 3alljuTa.

[r3/IeKTPUKU B 3JIEKTPOCTAaTUUYECKOM TI0J1€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH TUJIOCKOTO KOHJeHcaTopa OT IUIOLIaAu
MJIaCTHH, PaCCTOSIHUS MEXAY HUMU U AU3JIEeKTPUUYECKOW MMPOHULIAEMOCTH.

OHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

YueHuuecKuli 3kcnepumeHm, naabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. ITocmosiHHbIl 31eKmpuyeckuli mok. ToKu é pa3auuHbIx cpedax

ONeKTpUUeCKU TOK. YC/JOBUSI CYIeCTBOBAHUSI 3J/IEKTPUUECKOTO TOKa.
Nctounuku Toka. Cusa Toka. [1oCTOSSHHBIN TOK.

Hanpsiokenue. 3akoH OMa [i/1s1 yyaCTKa Lieru.

OJIeKTPUYeCKOe COTpPOTHBI/IEHWE. YleJibHOe COINpPOTHBIIEHHE BelleCTBa.
[TocsiegoBaTenbHOeE, Mapasie/ibHOE, CMelLllaHHOe COeJMHeHVe TPOBOJHUKOB.

Pabora »sjekTpuueckoro Toka. 3akoH J[koyns—J/leHila. MOIIHOCTh
3/IEKTPUYECKOTr0 TOKaA.

OJIeKTPOABWKYLL[ast CUjla U BHYTPEHHee COIPOTHBJ/IEHME UCTOUHUKA TOKa.
3akoH Owma Jisi MOoAHOM (3aMKHYTOM) 3jeKTpuueckou uenu. KopoTkoe
3aMbIKaHUe.

OJ/IeKTPOHHAass  MPOBOAUMOCTH  TBEpPABIX  MeTa/VIOB.  3aBUCHUMOCTb
COTIPOTUBJIEHUSI META/IJIOB OT TeMriepaTypbl. CBepXIPOBOAUMOCTb.

DneKTpuueCcKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[ToyripoBOJHUKM. 6}éTBeHHa;[ M  TIpUMecHas  TPOBOJUMOCTb
TOJIyTIPOBOJHUKOB. CBof/iCTBa p—n-niepexoza. [To/ynpoBoIHUKOBEIE PHOOPBI.

ONeKTpUueCKuid TOK B pacTBOpax U paciilaBaX 3JeKTPOJIMTOB.
DJIeKTPOJIUTHYEeCKast IUCCOLALUA. DIeKTPOJIU3.

OneKTpuueckui TOK B ra3ax. CamoCTOSITeNbHbIM U HECaMOCTOSITe/IbHbIN
paspsaa. Momnnus. [1nasma.

TexHUuecKue YCTPOMCTBAa U TMpaKTHUYeCKoe TIPUMEHeHUue: aMIlepMeTp,
BO/IbTMETP, PEOCTaT, WCTOUHWUKUA TOKa, 3JeKTpOHAarpeBaTe/lbHble IPHOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPLI, TEPMOMETDP COIPOTHB/IEHUS, BaKyyMHbIN
M0, TEepMUCTOpPbl W  (OTOPE3UCTOPbI,  TOMYMNPOBOJHUKOBBIM O/,
rajbBaHHUKa.

Lemoncmpayuu

N3MepeHMe CUJIbI TOKA U HalpsKEHUs.

3aBUCUMOCTb COTIPOTUBJIEHUS] LIUWJIMHAPUYECKUX TIPOBOJHUKOB OT [JIUHBI,
TJIOLay TOTIePeYHOro CeueHusi U MmaTepyaria.

CwmelaHHOe coeZiMHeHe TIPOBOJHUKOB.



[IpsiMmoe wu3MepeHHe 3/1eKTPOABWXKYLLer cubl. KoOpoTKoe 3aMblKaHue
raJibBaHMYeCKOr0 3jIeMeHTa U OLleHKAa BHYTPEHHETO COMPOTUB/IEHUSI.

3aBUCUMOCTb COTMPOTUBJIEHHS] METAJIJIOB OT TeMITepaTyphl.

[IpoBOAYMMOCTB 3/IEKTPOJIUTOB.

VickpoBoi1 pa3psz ¥ TPOBOJYMMOCTE BO3JyXa.

OZHOCTOPOHHSIA MPOBOAUMOCTD JUO/A.

YueHuueckuli 5KcnepumeHm, 1abopamopHble pabombl

V3yueHune cMeIIaHHOrO COeZJUHEHUST Pe3UCTOPOB.

V3mepeHue 5/1eKTPOABWKYILLEH CUJIbI UCTOUHMKA TOKA U €r0 BHYTPEHHET O
COTPOTUB/IEHUS.

HabsnrofieHre 31eKTponu3a.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢u3uku 6a3oBoro ypoBHs B 10 Kjiacce OCyIIIeCTBISIETCS C
YUYETOM COZlep>KaTelbHbIX MeXIpeJMeTHbIX CBsi3ed C KypcaMd MaTeMaTHKH,
Ouosiorum, XuMuM, reorpadyu U TeXHOJIOTHH.

Mesicnpedmemmble noHsasmusi, CBA3aHHbIE C U3yUeHWEM METOJI0B HayYHOTO
MO3HaHWA: SIBJIeHWe, Hay4YHbld (aKT, TUIoTe3a, (u3nueckas BeJMYMHa, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMeHT, MO/[e/TMPOBaHue, MO/le/ib, U3MepeHHe.

Mamemamuka: pellleHWe CHUCTeMbl YpaBHEHWW, JMHeWHasd (QyHKLOUS,
napabomna, runepbosia, ux rpadUKAd U CBOWCTBA, TPUTOHOMETPUYECKUe
(GYHKLINN: CUHYC, KOCHHYC, TaHI'eHC, KOTaHTeHC, OCHOBHOE
TPUTOHOMETPUUYECKOEe TOXKJECTBO, BEKTOPBI M UX MPOEKLIMU Ha OCH KOOpPJUHAT,
CJI0KEHUE BEKTOPOB.

Buonoeusni: MexaHWyeckoe [BWXKEHHME B >KABOW mNpupofe, Aupdysus,
OCMOC, TerIoOOMeH JKMBbIX OPraHW3MOB (BU/bI TEIUIOTepeauy, TerioBoe
paBHOBeCHe) 5JIEKTPUYECKHE SIBJIEHUS B )KUBOU MPUPO/Je.

Xumusi: IUCKpPETHOe CTpPOeHMe BelllecTBa, CTPOEHHEe aTOMOB M MOJIEKY,
MOJIb BelecTBa, MOJISIpHasi Macca, TeIyIOBble CBOWCTBA TBEPABIX Tel,
JKAJKOCTEN W ra3oB, 3JIeKTPUUYECKHWe CBOMCTBA METAasUIOB, 3JIEKTPOIUTHUECKAs
Jcconpanus, rajbBaHuKa.

I'eozpacpusi: BNAXKHOCTb BO3/lyXa, BETPbl, 6apoMeTp, TepMOMETD.

TexHonozus: mpeoOpa3oBaHue BIKEHUH C UCIIO/Ib30BaHUEM MeXaHWU3MOB,
YYET TPeHMs] B TeXHMKe, MOJLIMIHMKY, HCII0/b30BaHMWE 3aKOHA COXPaHeHWsl
VMITy/IbCa B TeXHUKE (paKeTa BOZIOMET W JIpyTHe), JBUrareb BHYTPEHHErO
cropaHuisi, TiapoBasi TypOuWHa, OBITOBOWM XOJIOAWIBHUK, KOHAWI[HMOHED,
TEeXHOJIOTUA TIOyUYeHHsT COBPEMEHHbIX MaTephajioB, B TOM  UHCJe
HaHOMaTepuasoB, W  HAHOTEXHOJIOTHMH,  3JeKTPOCTaThyecKas  3alluTa,
3a3eMJ/ieHHe 3JIEKTPOTIPHUOOPOB, KCepOKC, CTPYMWHBIN TIDUHTED,
3/IeKTpOHAarpeBaresibHble  TMPUOOPBI,  3/IEKTPOOCBETUTE/bHbIE  TPUOOPHI,
rajibBaHUKa.

11 KJTACC

Pa3pen 4. DnekTpoguHaMHKa

Tema 3. MazHumHoe noJie. 3/1eKmpoMazHUMHAsi UHOyKYust

[TocTosiHHbIe ~MarHUTBL. B3aumopencTBhe TOCTOSTHHBIX ~ MarHUTOB.
MarnuTtHoe mnoJsie. BeKTop MarHWUTHOM WHAYKUWW. [IpUHLUI Cynepno3vuyu
MarHUTHBIX MoJied. JIMHUYM MarHUTHOM UHAYKUMW. KapThHa JTMHUA MarHUTHOU
WHAYKLWU T0JIS1 TIOCTOSIHHBIX MarHWTOB.

MarHuTHoe TIO/le MPOBOJHMKA C TOKOM. KapTWHa /JWMHUKA WHIYKLIWU
MAarHUTHOT'O TIOJISl JJIMHHOTO MPSIMOr0 TPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO



MPOBOJIHMKA, KaTyllKu C TOKOM. OmnbIT Opcresa. BsaumopgelictBue
TPOBO/JHUKOB C TOKOM.

Cuta AMmnepa, eé MOZy/Ib U HarlpaBJieHue.

Cuna JlopeHua, eé moAy/nb M Harpas/jeHue. [IBrKeHue 3apspKeHHOU
YaCTUIlbl B OJHOPOAHOM MarHUTHOM TioJie. Pabora cusbl JIopeHria.

fIBneHWe >7eKTPOMarHUTHOM WHAYKLWU. [IOTOK BeKTopa MarHUTHOW
VHAYKLWW. OJIEKTPOABWKYILAs CWia WHAYKLOUM. 3aKOH 3J1eKTPOMAarHUTHOU
nHAYKLMY Papajes.

BuxpeBoe ssieKTpuyeckoe Iojie. OJIEKTPOIABWKYILLAs Cuia WUHAYKLWUA B
IPOBOJIHUKE, IBUWXKYILEMCS ITOCTYNaTe/IbHO B OZJHOPOJAHOM MarHMTHOM II0JIe.

IIpaBuno JleHra.

VHAyKTUBHOCTD. fIB/leHMe CaMOMHIYKLMU. OJEeKTPOABWKYIAs Cula
CaMOMH/YKLIUU.

OHeprusi MarHUTHOTO 10JI1 KaTyIIKHA C TOKOM.

O/NeKTpOMarHuTHOe I10J1e.

TexHUUecKue yCTpOMCTBA W TMpakTUUeCKOe TpPUMEHEeHHe: TMOCTOSTHHbIe
MarHuThl, 3JIEKTPOMAarHUThbl, 3/I€KTPOJBUraTe/b, YCKOPUTEIU 3JIeMeHTapHbIX
YyacTuLl, UHAYKLMOHHAS T1eyYb.

Lemoncmpayuu

OrnbIT Opcrefa.

OTK/IOHeHUe 3/IeKTPOHHOI0 yYKa MarHUTHBIM I10JIeM.

JIvHWY WHAYKLMY MarHUTHOI'O T10JIS1.

B3aumopelicTBre IBYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cunbl JIopeHIja Ha MOHBI 3/IEKTPOJIUTA.

SIBneHue 3/1eKTPOMarHUTHOM MHAYKLUU.

IIpaBuno JleHra.

3aBUCUMOCTb  3JIEKTPOJBWKYILEW CHIbl MHAYKLUUM OT CKOPOCTH
M3MEeHeHUs] MarHUTHOT'O [TI0TOKa.

SIBneHvie CaMOUHAYKLVH.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3yueHrie MarHUTHOTO T10J1s1 KATYLLIKU C TOKOM.

VccnenoBaHue [1eliCTBYS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

ViccnemoBaHue siBleHUs 3/IeKTPOMarHUTHOW UHIYKLIWU.

Pa3pen 5. Koie0auus ¥ BOJIHbBI

Tema 1. MexanuuecKue u 3/1eKmpomazHuUmHble Ko/1eoaHus

KonebatenpHast cuctemMa. CBOOOAHBIE MeXaHMUECKHE KOjiebaHus.
'apMoHuueckue Kojebanus. ITepros, yacToTa, aMIUTUTyZa U ¢a3a KojaebaHHH.
TTpy>KUHHBIN MAasITHUK. MareMaThuecKui MasITHUK. YpaBHeHHe
rapMOHUYECKUX KosiebaHui. IIpeBpailjeHHWe SHEPrUd IIPU TapMOHMUYECKHX
KOJ1e0aHUsX.

KonebarenbHblii KOHTYp. CBOOO/HBIE 3/1€KTPOMAarHUTHBIE KOJieOaHUS B
uziealbHOM KojiebaTeslbHOM KOHType. AHA/IOTHS MEeXIy MeXaHHUeCKUMHU WU
3/IEKTPOMAarHUTHBIMU KojiebanussMu. dopMysa TomcoHa. 3aKOH COXpaHeHHs
SHEPryu B H/lea/IbHOM KojiebaTe/lbHOM KOHTYpe.

IlpencraBieHre 0  3aTyXaloIMX  KoJebaHUsAX.  BBIHY)KIeHHbIE
MeXxaHuueckue KosebOaHus. Pe3oHaHC. BBIHYXKIE€HHbIE 37€KTPOMAarHUTHbIE
KOJ1e0aHus.



[TepemenHbli TOK. CHHYCOWJAMbHBIM T[E€peMEHHbIM TOK. MOIHOCTh
repeMeHHOr0 TOKa. AMIUVIUTYJHOe Y [eHCTBYIOIlee 3HaueHWe CU/bl TOKAa U
HanpsKeHUsl.

Tpaucdopmarop. [Ipou3BoO/CTBO, repezaua U notTpeb/ieHue
S/IEKTPUYECKOW  SHEPrud. OJKOJOTMUeCKMe PUCKM T[pU  MNPOU3BOJCTBE
57eKTpo3Heprun. KyabTypa HCIO/b30BaHusl 3/IEKTPOSHEPTHUA B MOBCEJHEBHOU
JKU3HM.

TexHrUueckue yCTPOMCTBA M MPAKTUUYECKOe MPUMEHEHUE: 3/1eKTpUUeCKui
3BOHOK, 'eHepaTop NepeMeHHOr0 TOKa, JIMHUU 3JIeKTporiepeay.

Lemoncmpayuu

ViccenoBaHre mapamMeTpoB KojiebaTenbHOW CUCTeMBI (TTPY>KUHHBIA WITH
MaTeMaTU4eCKUil MasiTHUK).

HabmoeHue 3aTyXaroLnx KOJIe0aHHH.

ViccenoBaHre CBOMCTB BBIHY)K/I€HHBIX KOJIeOaHWM.

HabJto/jeHue pe3oHaHca.

CB0OO/IHBIE 3/IEKTPOMAarHUTHBIE KOTeOaHUS.

OcuuinorpaMMbl (3aBUCMMOCTH CUJTbI TOKA M HarpspKeHUs OT BPEMEHM)
JUTS 37IEKTPOMarHUTHBIX KOiebaHui.

Pe3oHaHC npu mnoc/efoBaTe/IbHOM COEIUHEHUM pe3UCTOpa, KaTyLIKU
WHAYKTUBHOCTH U KOH/IeHCaTopa.

Mogenb JIMHUM 371eKTporiepeauu.

YueHuuecKuli 3kcnepumeHm, niabopamopHble pabombl

ViccienoBaHe 3aBUCHMOCTU TIEpHO/ia MaslbIX KoJjieOaHUM Tpy3a Ha HUTH
OT JJIWHBbI HUTH U MacChl Tpy3a.

WccnemoBaHve 1mnepeMeHHOr0 TOKa B LeNd U3 MOC/Ie[0BaTe/bHO
COeIMHEHHBIX KOHJIeHCAaToPa, KaTYyILIKA U Pe3UCTopa.

Tema 2. MexaHuyecKue u 3/1eKmpomMazHUmMHble 60/IHbl

MexaHuyeckue BOJIHbI, YCJIOBUSI pacrnpoctpaHeHus. Ilepuog. CKOpOCTb
pacrpoCcTpaHeHruss W JJjiMHa BOJHbL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
Wurtepdepenius U qudpakijys MexaHu4eCcKUX BOJTH.

3ByK. CKOpoCTb 3BYyKa. [ pOMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIeKTPOMarHWTHbIEe BOJIHBI. Y CJIOBUSI HW3/IyUYeHUsl 3/1eKTPOMarHUTHbBIX
BOJIH. B3auMHas opueHTauusi BeKTopoB E, B, V B 371eKTpOMarHuTHOW BOJIHE.
CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJTH: OTpa)kKeHue, TpesioM/ieHue, MoJisspyu3aliys,
nudpakuys, uHTepgepeHiys. CKOPOCTb 371eKTPOMarHUTHBIX BOJIH.

[ITkana 3/IeKTPOMarHUTHBIX BOJIH. [IpMeHeHre 3/1eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHLMIIBI paJyOCBSI3U U TejieBUJeHus. Pafunosiokanus.

DNeKTPOMAarHMTHOe 3arpsi3HeHre OKPY Karoller Cpe/ibl.

TexHrWuecKue yCTPOMCTBA U TIPaKTUUeCKOe MpUMEHEeHUe: MY3bIKaTbHbIe
WHCTPYMEHTHI, y/IbTPa3BYKOBasi AUAarHOCTHMKA B TeXHUWKe W MeAuLWHe, pazap,
pPaJiMONPUEMHUK, TeJeBU30p, aHTeHHa, TesiepoH, CBU-meus.

Lemoncmpayuu

OO6pa3oBaHue ¥ pacIpOCTpaHeHHe MTOTIePEeYHBIX U IMPO/I0/IbHBIX BOJIH.

Koneb6mtoiieecst Tei0 Kak NCTOUHHUK 3BYKa.

HabJtto/jeHre oTpaykeHHUs ¥ PeIoM/IeHUsT MeXaHUUeCKUX BOJTH.

HabumoieHure nHTepdepeHIy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HaHC.

HabJtto/ieHre CBsI3W TPOMKOCTU 3BYKAa U BBICOTHI TOHA C aMIUIMTYZON U
YacTOTOM KojeOaHMH.



WccnenoBaHre  CBOWCTB — 3/IGKTPOMAarHUTHBIX —~ BOJIH:  OTpakKeHUe,
rpe/ioM/IeHue, MoJiIpyu3alus, IU(ppakuys, UHTep(pepeHLs.

Tema 3. Onmuka

'eomeTpuueckass onTuka. [IpsiMo/iMHelHOe pacripoCcTpaHeHue CBeTa B
oIHOpo/HOU cpefie. JIyu cBeTa. ToueUyHbIM UCTOUHUK CBETa.

OTtpaxkeHHe cBeTa. 3aKOHBI OTpa)keHUsI cBeTa. [locTpoeHue n300paskeHUH
B [VIOCKOM 3€epKajie.

[TpesomsieHre cBeTa. 3aKOHBI TIpeJIOMJIEHWS CBeTa. AOCOMIOTHBIN
roKasareJsib npeyiomsieHus. [TonHoe BHyTpeHHee oTpaxkeHue. [Ipese/bHbIN yrom
TOJTHOT0 BHYTPEHHETO OTPayKeHUsl.

Mucniepcust cBeta. Crio>KHBIM cocTaB 6enoro cBeta. LIBer.

Cobuparorriie W pacceuBaroiifie JuH3bl. ToHKasg /wmH3a. POKycHoe
paccTosiHUe U OINTHYecKas CHjla TOHKOW JMH3bI. [TocTpoeHWe m300pakeHU B
coOMparoliX ¢ paccewBarolUMX JuH3aX. PopMysa TOHKOW  JIUH3BI.
YBenuueHue, faBaeMoe JTMH30M.

[Ipeaenbl MpUMEHUMOCTH FeOMEeTPUYECKOW OMTHKHU.

BonHoBas ontvka. UHTepdepenius cBeta. KorepeHTHble WCTOUHUKHU.
YcioBusi HabmOleHWsT MaKCUMYMOB M MHHHUMYMOB B WHTep(depeHI[MOHHOM
KapTUHE OT [IBYX CUH(a3HbIX KOT€PEeHTHbIX UCTOUHUKOB.

Iudpakius cBeta. [IudpakioHHas periéTka. YC/IoBHe HaOmoAeHus
[JIaBHBIX MakKCMMyMOB TMpU MaJeHUM MOHOXPOMaThueCcKoro cBeTa Ha
IA(PPAKLMOHHYIO PELIETKY.

[Tonapusanusa ceera.

TexHUueckue yCTPOWCTBA W MPAKTUUYECKOe MPUMEHEHWe: OUKM, JIyIa,
doToanmapaT, MPOEKIIMOHHBIM arrapar, MUKPOCKOM, Te/eCKOM, BOJOKOHHas
ONTUKA, AU(PaKI[MOHHAs PelléTKa, MOJISIPOU/,.

Lemoncmpayuu

[IpsiMoMHEelHOe paclpoCTpaHeHWe, OTpakeHWe U MpesioM/IeHue CBeTa.
OnTuueckrie IpUOOPHI.

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

ViccienoBaHre CBONCTB M300pa>keHUH B JTMH3aX.

Mojeni MUKpPOCKOTIa, TeJileCKOoIIa.

HaOJmoieHre nHTepdhepeHiy CBeTa.

Habmoienue audpakiiyiy cBeTa.

HabJto/jeHue [ucrepcuy CBeTa.

[TonyyeHure crieKTpa € TIOMOLLBIO TIPHU3MBI.

[TonyueHue crieKTpa C IOMOIIbIO JUPPAKLIMOHHOW PEIIETKU.

HabJtiojeHue mosipy3aliiy CBeTa.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

N3MepeHue riokasaTesisi IpejioM/IeHUs CTeK/Ia.

ViccienoBaHe CBONCTB M300pa>keHU B JTMH3aX.

HabJto/ieHue grcrepcuy CBeTa.

Pa3pen 6. OcHOBBI criel{ua/TIbHOU TEOPHH OTHOCUTE/IbHOCTH
I'paHuibl  TPUMEHMMOCTH K/IaCCMYecKoM  MexaHWKW. [locTynaTel
CrelMaJibHOM TeOPUM OTHOCUTEBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBeTa B BaKyyMe, MMPUHLIUI OTHOCUTE/IbHOCTU DWHILTEHHA.
OTHOCUTENILHOCTL ~ OJHOBPEMEHHOCTU.  3amejjieHre  BpeMeHUu U
COKpallleHue J/TUHBI.
OHeprusi U UMIYJIbC PeIsITUBUCTCKOW YaCTHULIbI.



CBsi3b MacChbl C SHeprued W UMITYJIbCOM PeJISTUBHCTCKOM YaCTHULbI.
OHeprus ToKosl.

Paspgen 7. KBanToBas ¢usuka

Tema 1. Dn1emeHmMbl KBAHMOGOU ONMUKU

@®otroHbl. Popmyna [lnaHka cBsi3u 3Heprud (POTOHA C €ro YacCTOTOM.
OHeprus U UMITyJ/IbC (POTOHA.

OTkpeiTvie U uccienoBande (ortos3ddekra. Ombitel A. I'. Croserosa.
3akoHbI (PoTto3dekra. YpaBHeHUe JMHILITeWHA A/s1 poTodPdekTa. «KpacHas
rpaHulia» GoTo3ddeKTa.

Nasnenvie cBeta. OmbiTel [1. H. JleGenesa.

XrUMHUYecKoe JieliCTBUe CBeTa.

TexHUYeckue yCTpPOWCTBA M MPaKTHUUECKOe TpUMeHeHue: (POTO3/IEMEHT,
doTosaTurK, comHeuHast 6aTapesi, CBeTOUO/,.

Lemoncmpayuu

®0oT03((eKT Ha yCTaHOBKEe C LIMHKOBOW IJIACTUHOM.

WccnenoBanue 3akOHOB BHelllHero (GoTo3(deKTa.

Cetoauof,.

CostHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopa 1o pacCessHUIO O -4aCTHLI.
[TnanetapHasg mogens atoma. Iloctynatel bopa. M3nydyenwe um morsoiieHue
(OTOHOB TpHU Tepexofie atoMa C OJHOrO YPOBHSI SHEPruu Ha Apyrou. Buabl
cnekTpoB. CIieKTp ypOBHEeH 3HepPruy aroma BOA0poJa.

BosHoBble cBouicTBa uactull. BoaHbel ge bpounsa.  KopnyckysnsipHo-
BOJTHOBOU Jlya/iv3M.

CrOHTaHHOEe U BbIHY)KJEHHOE H3/Ty4YeHHe.

TexHUYeCKHe yCTpOMCTBA Y TNpaKTAYECKOe TPUMEHEHUE: CIeKTpaIbHbIU
aHa/m3 (CMeKTPOCKOIT), Ja3ep, KBAHTOBbIM KOMITbIOTEP.

Lemoncmpayuu

Mogens onbita Pe3epdoppa.

OmnpepeneHyve JIMHbI BOJIHBI J1a3epa.

HabmntoieHue TMHeMUaThIX CTIEKTPOB U3/TyUeHUs..

Jlazep.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombi

HabtoieHre TMHEMYaTOro CIieKTpa.

Tema 3. AmomHoe 510po

OKCIep¥MEeHTHI, [I0Ka3bIBarolllie CJI0KHOCTb CTpoeHust sifpa. OTKpbITHe
pasroakTUBHOCTH.  OmbiTel  Pe3epdopfa 1Mo OmnpefiesieHHI0  COCTaBa
paJiMoakTUBHOrO wu3nyueHusi. CBoiicTBa anbda-, OeTa-, raMMma-u3nyueHUs.
BivsiHve paiMOakKTUBHOCTH Ha »KHBbIe OpPraHU3MBbl.

OTKphITHE MPOTOHA U HelTpoHa. HykoHHasi Mogenb siapa ['etizeHOepra—
VBaHeHKo. 3apsy sgapa. MaccoBoe unciio sigpa. 3otomnel.

Anbda-pacriasi. ONMeKTPOHHBIM WM TO3UTPOHHBINM OeTa-pacraz. ['amma-
v3/lyyeHue. 3aKOH PaIMOaKTUBHOIO pacriaza.

OHeprus CBsI3W HYKJIOHOB B siipe. fepHble cuibl. [ledekT Maccel sgpa.

AnepHsble peakiuu. /lesieHue U CUHTe3 s/ep.

SnepHbiii peakTop. TepMosiiepHbiii cuHTe3. [IpobsemMbl U TiepCIEKTUBbI
11lePHOW SHEPreTUKU. JKOJIOTUYECKHe acIleKThl SjePHOW SHePreTHUKH.

OnemMeHTapHble YacTULIbl. OTKpPBITUE MO3UTPOHaA.

MeTo1b1 HaO/IOJeHNs U PeTUCTPALIUU 3/IeMeHTapHBIX YaCTHLI.



dyHAaMeHTa/bHble B3auMOJIeUCTBUs. ENUHCTBO (DHU3MUECKOW KapTHHBI
MHpa.

TexHUueckue yCTPOMCTBA U NPAKTAUECKOe TIPUMEHEHUe: [O03UMETp,
KaMmepa BunbcoHa, sifiepHbIi peakTop, aToMHasi 6omba.

Lemoncmpayuu

CuéTUMK MOHU3UPYIOLIUX YaCTHL].

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

WccnenoBanue TpeKoB yacTul] (TI0 TOTOBBIM (poTOrpadusim).

Paspgen 8. DsiemeHTbI aCTPOHOMMH M acTPO(PuU3UKU

Oranbl pa3sBUTHUS aCTPOHOMUM. lIpuKiazHOe ¥ MHPOBO33peHUYecKoe
3HaueHHe aCTPOHOMUH.

Bup 3Bé3mH0r0 HebGa. Co3Be3fusi, sipKuUe 3BE37bI, TUIAHEThl, X BUANMOE
JIBUKEHUe.

CoJsiHeuHasi cucrema.

ConHue. CosHeuHasi akTUBHOCTb. McTounuk sHeprun CosHLA U 3BE3[.
3BE3/1bl, X OCHOBHBbIE XapaKTEPUCTHKH. [larpamMma «CreKTpasibHbIA K1acc —
CBETUMOCTb». 3BE3/bl IJIaBHOW MOC/eJ0BaTe/bHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTb» [/l 3BE37], TJIaBHOW MOC/Ie/I0BaTe/IbHOCTU. BHyTpeHHee CTpoeHue
3B6371. CoBpeMeHHbIe TIpeJCTaB/IeHHs] O TIPOUCXOXKAEHUU U 3BO/roLMKA Co/HLa
Y 3B€3/]. DTarlbl JKU3HU 3BE3].

Mneunsiii [1yTe — Hama ["anaktvka. [Tonoxkenue u apwxkeHve ComHIA B
lNanaktuke. Turnbl rajakTvk. PaguoranakTWKA U KBa3apbl. UEpHble ObIPbI B
si/ipax rajakTUK.

BcenenHasi. Paciipenue BcenenHoil. 3akoH Xa66sa. Pa3beranue
rajiakTUk. Teopus bosibIIoro B3peiBa. Pe/iMKTOBOE HU3/lyueHue.

MacmrabHas cTpyktypa BecenenHol. MetaranakTuvka.

HepeitnéHnabie TTpo6/ieMbI aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsmoieHust HEBOOPYKEHHBIM r/1a30M C VICI10J/Ib30BaHUEM
KOMITBIOTEPHBIX  TPWIOXKEHUW Ui OTpeZie/ieH|s] TIOJIOXKeHUsI HebeCHBIX
00BEKTOB Ha KOHKPETHYIO /]aTy: OCHOBHbIE co3Be3ziusi CeBepPHOTO TOJTyIIapysl U
sIpKUe 3BE3/bl.

Habmtoenust B Tesieckon JIyHbl, rtaHeT, MieuHoro ITyTu.

O0o01aroniee NOBTOPeHUE

Ponb ¢GuU3MKM U acTpOHOMUHM B 5KOHOMUUECKOM, TEXHOJOTUUeCKOM,
COLIMa/IbHOM W 3TUUYeCKOM cdepax [AesTeTbHOCTH Ye/iOBeKa, POJib U MeCTO
(GU3MKM W aCTPOHOMUM B COBPEMEHHOW HAayuHOW KapTUHE MHpa, pOJib
(u3MUYecKor Teopuu B (JOPMUPOBAHUY MPECTaBIeHUN 0 (PU3NUECKOM KapTHHE
MHpa, MecTo (u3nUeckol KapTHMHBI MHpa B 0O0IIeM psily COBpeMEHHBIX
eCTeCTBeHHO-HAayUHbIX MPe/ICTaB/IeHUH O IPUpO/Ie.

MexnpegMeTHbIe CBA3H

M3yueHue Kypca ¢pu3uky 6a30Boro ypoBHs B 11 Kacce OCYII[eCTBIISIETCS C
YUYETOM COJlepKaTe/IbHbIX MeKIIPeJMEeTHbIX CBsSI3ed C KypcaMu MaTeMaTHKH,
ouonoruu, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpedmemHble noHsimusi, CBsi3aHHbIE C U3yYeHUeM MeTO/0B HayuHOI0
MO3HaHUS: SIBJIEeHWe, HayuyHbIM (DakT, runoresa, (puanueckasi BeJIMUMHA, 3aKOH,
Teopusi, HabrOZieHNe, YKCTIEPUMEHT, MO/IeTMPOBaHNe, MO/Ie/Th, U3MepeHHe.

Mamemamuka: pellleHUe CUCTeMbl ypaBHEHUM, TPUTOHOMETPUUYeCKHe
byHKIUU: CUHYC, KOCHUHYC, TaHTeHC, KOTaHTeHC, OCHOBHOE
TPUTOHOMETPUYECKOe TOXKeCTBO, BEKTOPbI Y UX MPOEKLUU Ha OCU KOOPJAUHAT,



CJIOKEHWEe BEKTOPOB, MPOM3BOJHbIE 3JIEMEHTAapHbIX (PYHKLMM, TMPHU3HAKU
1o/jo0usi TPeyro/JbHUKOB, OMpezesieHe IJIOMIaU TUIOCKUX (Guryp u oObéMa
TeJl.

buonoeusi: 3/eKTpUYeCcKUe sIBJIEHUS] B JKUBOM TIpHUpoOZe, KojebaTe/bHbie
[BIDKEHUsST B JKUMBOM TMPUPOJie, ONTHYEeCKHe SIBJIeHHWS B JKMBOM MpHUPOJE,
[leMiCTBHEe paZiualiiM Ha >KHBble OpPraHu3MBl.

Xumus: CTpoeHHe aTOMOB M MOJIEKYJ/, KpUCTa/ulMueckasi CTPYKTypa
TBEDABIX Tel, MeXaHu3Mbl 00pa30BaHUS KPUCTA//TMUECKOW  PeléTKH,
CHeKTpa/bHbIA aHa/ 3.

I'eoepacpusi: MarHuTHBIEe TIO/MOCA 3€M/M, 3a/le)KM MAarHWTHBIX DY/,
(hOoTOCBEMKA 3€MHOM [TOBEPXHOCTH, Mpe/iCKa3aHre 3eM/IeTPSICeHUN.

Texnonoeusi: JIMHUU 3JIEKTpOIiepefad, TeHepaTop I[epeMeHHOro TOKa,
3/1eKTPOABHIaTe/b, UHAYKLOHHAS Teub, Pajap, pafMONpUEMHIK, TeleBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOeKIMOHHBIMA anmnapart, BOJIOKOHHAsl OINTHKA,
cosHeuHasi GaTapes.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
®UN3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenue yueOHoro mpezmera «®PH3HKa» Ha YpOBHE CpeJHEro oOIIero
obpa3oBaHuss  (0a30BBIi  yYpOBEHb) [JJO/DKHO 6%CH€‘—II/ITI: JOCTIKEHHE
C/IeIYIOIIMX JIMUHOCTHBIX, METANpeMeTHBIX U MpeJAMeTHbIX 00pa30BaTe/IbHbIX
pe3yJIbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOeHHs1 ydeOHOro TmipegmeTra «®Pu3nKa»
JO/DKHBI ~ OTpakaTb ~ TOTOBHOCTb W CIHOCOOHOCTH  OOyuarommxcs
PYKOBOJICTBOBAaThCS C(HOPMHUPOBAHHOW BHYTPEHHeW TMO3ul[ield JMUYHOCTH,
CUCTEMOM 1[€HHOCTHBIX OPHWEHTAILMM, TIO3UTHUBHBLIX BHYTPEHHUX YOeXIeHUH,
COOTBETCTBYIOL[UX TPAJUIMOHHBIM LIEHHOCTSM DOCCHMCKOTO 0O0li[ecTBa,
pacillipeHre >KA3HEHHOr0 OMbiTa K ONbITa [eATeJbHOCTM B MpOLecce
peanu3ali OCHOBHBIX HaripaB/€HUM BOCIUTATENbHOM [1eATeTbHOCTU, B TOM
yKCJie B YaCTH:

1) rpaXkIaHCKOT0 BOCIMTAHUSA:

c(OpMUPOBAHHOCTb ~ TPaXKAAHCKOW  TIO3ULMM  0Oydaroierocs  Kak
aKTHMBHOTO U OTBETCTBEHHOI'O UjieHa POCCUICKOTr0 00111eCTBa;

MIPUHSATAE TPAJWLIMOHHBIX O00llleuesioBeYeCKUX T'yMaHUCTUUYECKUX U
JleMOKpaTUUYeCKHX LIEHHOCTeW;

TOTOBHOCTb BECTU COBMECTHYIO ZIeSITE/IbHOCTb B MHTEPeCaX rPak/jaHCKOro
o0I11lecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 00pa3oBaTe/IbHOM OpraHu3alvy;

yMeHUe  B3auMOJEWCTBOBaTb C  COLUAaJbHbIMA  UHCTUTYyTaMHd B
COOTBETCTBUU C UX (PYHKLIUSMU U Ha3HAUEHUEM;

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

2) IaTPUOTHUYECKOT0 BOCTIMTAHUS:

chOopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIEeHTUYHOCTH,
MaTpuoTHU3Ma;

LIeHHOCTHOE OTHOLIEHWE K TOCyZapCTBEHHbIM CHUMBOJAM, AOCTHKEHHUSM
POCCUNCKUX YUEHBIX B 00/1aCTH PU3NKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOr0 BOCIIUTAHMSA:

c(hOpMUPOBaHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOT0 MOBE/IeHNS;

CoCcOOHOCTh OL|eHWBATh CUTYAL[MIO0 U TPUHUMAThb OCO3HAHHbIE pelleHUs,
OPUEHTHUPYSCh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UUCJ/Ie B
JeaTe/IbHOCTH YYEHOI0;

OCO3HaHUe JIMYHOTO BKJIaJia B IOCTPOeHHe YCTOMUMBOTO OyAyIIiero;

4) 3cTeTHUeCKOro BOCIIUTAHMSA:

3CTeTh4YeCKoe OTHOIlIeHWe K MHDPY, BK/IKOYadA 3CTETUKY HaAy4HOr'o
TBOPUYECTBA, MPUCYILEro PU3NYecKor HayKe;

5) TPY/I0BOr0 BOCIIMTAHMSI:

MHTEPeC K Pas/IMuHbIM Cepam MpoeCcCHoHANbHON /esTeNbHOCTH, B TOM
yuc/ie CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHe COBepllaThb OCO3HAHHBIMU
BbIOOp Oyayiiei mpodeccud W pear30BbIBAaTh COOCTBEHHBIE >KM3HEHHBIE
T/1aHbL;

TOTOBHOCTb M CIOCOOHOCTH K 0Opa3oBaHMIO M CaM0O00pa30BaHUIO B
obnacty (HU3UKKU Ha TPOTSHKEHUM BCel yKU3HHU;

6) 3K0/10rHuecKoro BOCIIUTAaHHUSA:



c)OpPMUPOBAHHOCTL IKOJIOTHUECKOM KYJIBTYPbI, OCO3HaHKE TJI00aJbHOTO
XapakTepa 3KOJI0rMueckux mpobsem;

MJIaHWPOBaHUE W OCYIeCTB/eHHEe [eUCTBUM B OKpYyXKarolllel cpefe Ha
OCHOBe 3HaHWUs 1]eJlell yCTOMUMBOIO pa3BUTHS Ue/IoBeUeCTBa;

pacilivpeHre OMbiTa JesiTeJbHOCTA 3KOJ0rMYecKoM HarpaB/ieHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) IeHHOCTH HAayYHOT'0 MO3HAHUSA:

cchOpMUPOBAaHHOCTh MUPOBO33DEHUsI, COOTBETCTBYIOIETO0 COBPEMEHHOMY
YPOBHIO pa3BUTHs (DU3NUECKOM HayKW;

OCO3HaHUWe 11eHHOCTU HayYHOM JesiTe/IbHOCTH, TOTOBHOCTh B TIpoljecce
v3yueHusi (PU3MKU OCYIIECTBISTh TIPOEKTHYHO U HCCIeI0BaTebCKYI0
JlesiTeTbHOCTh UHAUBUYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS
Bba3oBble jioruuecKue AeNCTBUSA:

camMoCTosITeTlbHO  (OPMYJIUPOBaTh W aKTyaJM3UpOBaTh  IpoOsieMy,
paccMaTpuBaTh e€ BCECTOPOHHE;

OTipefieIsiTh 1ieJU [leATebHOCTH, 3a/laBaTh TlapaMeTphl U KPUTEPUM HX
JOCTYKEHMS;

BLISIB/IITH  3aKOHOMEPHOCTH W TIPOTMBOpPEUMsT B pacCMaTpPHBaeMbIX
(bu3MUeCKUX SAB/IEHUSX;

pa3pabaThiBaTh TIaH pellieHus MpobsieMbl C yUETOM aHa/M3a UMEROIIUXCS
MaTepHaIbHBIX U HeMaTepHUaabHBIX PeCypCOB;

BHOCUTh KODDEKTHBbI B [leATebHOCTb, OLIEHWBATb COOTBETCTBHE
pe3y/IbTaTOB 1Ie/IsiM, OL[eHUBATh PUCKU TTOC/Ie[ICTBUM [lesTeTbHOCTH;

KOODAWHUPOBaTb U BBIMOMHATH paboTy B  yCIOBUSX peasnbHOTO,
BUPTYa/bHOTO 1 KOMOMHUPOBAHHOTO B3aUMOZEUCTBYSI;

pa3BHBaTh KpeaTMBHOE MBIILIJIEHHe TIPYU pellieHnH XKU3HeHHBIX pobieMm.

Bba3oBble uccieoBaTe/IbCKHe AeNCTBUS:

BJIafleTb HayYHON TepPMUHOJIOTHUEN, K/TFOUeBbIMHU TIOHATHUSIMA U MeTO/aMu
bu3rMuecKoil HayKu;

B/afieTb  HaBbIKaMU  yueOHO-MCCeoBaTeNbCKOM U TIPOEKTHOU
JIesiTeIbHOCTU B 00/1aCT (PM3WKM, CTIOCOOHOCTBIO W TOTOBHOCTBIO K
CAMOCTOSITEJTLHOMY ~ TIOMCKY METOJIOB  pellleHHs 3afiau  (PU3NYecKoro
cofiepyKaHusl, MPUMeHEeHHUI0 Pa3/InyHbIX MeTOZ0B TT03HAHMUS;

B/afieTb BUAAMU JeSTeJbHOCTA TIO TIOJyUeHWI0 HOBOTO 3HAHWS, €ro
VHTepIIpeTaly, TpeoOpa30BaHUI0 W TIPMMEHEHHWI0 B pa3/MYHbIX yueOHBIX
CUTYyaIUsiX, B TOM YHCJIe TIPU CO3ZaHUU yueOHBIX TIPOEKTOB B 00/1aCTH (DU3UKU;

BLISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3W M aKTya/IM3UpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTe3y e€ pellleHHs], HAXOJWUTb apryMeHThI AJis J0oKa3aTe/bCTBa
CBOUX YTBEP)K/I€HUH, 3a/laBaTh MapaMeTphbl U KPUTEPHH PellleHNs;

aHa/IM3UPOBaTh IIO/TyYeHHble B XO/le peIlleHusl 3aZilaud pe3y/IbTaThl,
KPUTHYECKU OLIeHWBaTh WX [IOCTOBEPHOCTb, ITPOTHO3UPOBAaTh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

CTaBUTb U (OpMYIHUpOBaTh COOCTBEeHHBIE 3aflaud B 00Opa30BaTebHOM
JesiTeJIbHOCTH, B TOM UHMCJIe TIPU U3YUeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAl[UsIM, OLleHUBaTh IPUOOPETEHHBIH OIIBIT;



yMeTb TI€PeHOCUTh 3HaHWsA TI0 (GH3MKe B TPAKTUUECKyH0 00J1acTh
JKU3He lesITe/IbHOCTH;

yMeTb UHTeTPHUPOBAaTh 3HAHUS U3 Pa3HBIX MPeMETHBIX 00/1acTel;

BbIZIBUTaTh HOBbIE W/IeH, TIpe/ijlaraTb OPUTrHHA/IbHbIE MOAX0/bl U pellleHus;

CTaBUTH MMPOOIEMBI U 3a/IaUH, OMYCKAIOIIe abTePHATUBHbBIE PeIlleHHs.

Pabora c uHopmanmeii:

BJIa/IeTh HaBbIKAMU MOyueHuss UHGOpMaliu (pU3NUeCKOT0 COJiep>KaHuUs
13 MCTOUYHUKOB pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIEeCTB/ISThL MOWCK, aHa/IU3,
CUCTeMaTu3allii0 U MHTepIipeTalii0 WH(OPMaI[MK pa3/inuHbIX BUIOB U (opM
Tipe/iCTaB/IeHUS];

OlleHUBaTh I0CTOBEPHOCTb MH(OpMaI[UY;

WCIO/b30BaTh CpeAcTBa UWHGOPMALIMOHHBIX UM KOMMYHHUKAI[MOHHBIX
TeXHOJIOTUA B pelleHWd  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a/lau C COO/Mo/ieHreM TpebOBaHH 3PrOHOMUKH, TEXHUKH
6e301acHOCTH, TUTHEHBI, pecypcocOepesKeHus], MPaBOBBIX U 3THUECKUX HOPM,
HOpM HH(MOPMAaI[MOHHOM 6e301MacHOCTH;

co3/laBaTh TEKCThI (hPHM3UUECKOT0 COJIep)KaHWs B pa3/iMuHbIX (hopmaTax C
yu4éTOM Ha3HaueHWss UWHGOpMAI[Md W IIeJIeBOM  ayJWTOpPWH, BbIOMpast
OINTUMaJIbHYIO (POpMY MpeicTaB/IeHUs] U BU3YyaTu3alivu.

KoMMyHHKaTHBHbIE YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS:

OCYLIEeCTB/ISITH O0LjeHWe Ha ypokKax (U3NKUM U BO BHEYPOUHOU
JesITe/IbHOCTY;

pacro3HaBaTh TNPEATNOCHUIKM KOH(GIMKTHBIX CUTyallMd M CMsryaTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOIO TOUKY 3PEHUsI C MCI0J/Ib30BaHUEM
13bIKOBBIX CPE/ICTB;

MOHUMAaTb W MCHOMb30BaThb  MpeUMYyLecTBa  KOMaHJHOM U
WH/IUBU/yabHOUM paboThi;

BLIOMPATh TeMaTUKy U MeTO[bl COBMECTHBIX [IeHCTBUN C YUETOM OOIIMX
VHTEpPeCcOB U BO3MOXKHOCTel Ka)k/[0ro u/ieHa KOJ/IeKTUBa;

NMPUHUMAThb LjeId COBMECTHOM [leATeNbHOCTH, OpraHu30BbIBaThb U
KOOPAVHUPOBaTh JEWCTBUS IO €€ [OCTU)KEHUIO: COCTABJATh IJIaH [1eHCTBUH,
pacripeie/iiTb POJIM C YYETOM MHEHHH Y4aCTHUKOB, OOCYX[aTh pe3y/bTaThl
COBMECTHOM paboThi;

OLIeHMBaTh KaueCTBO CBOEro BK/a/Ja U KaXKJOr0 yuaCTHMKa KOMaH/bl B
00111l pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBble TIPOEKTHI, OLIEHHWBaTh W/eHW C TO3ULMU HOBU3HBHI,
OPUTMHANBHOCTH, MPaKTUYeCKOW 3HAUMMOCTH;

OCYILeCTB/ISITh TIO3UTHMBHOE CTpaTeruueckoe TOBeJleHue B Pa3IUuHbIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

PeryniaTUBHBIE YHUBEpPCA/IbHbIE yUeOHbIe AeliCTBUS
CamoopraHuszanus:

CaMOCTOSITeJTbHO ~ OCYILeCTB/IATb ~ TO3HABATe/IbHYI  JIeSITeIbHOCTh B
obmacti (U3MKKM ¥ aCTPOHOMHHM, BBISIBJISITH IPOOJIEMBbI, CTaBUTb M
dbopmympoBaTh COOCTBEHHbBIE 3a/aul;

CaMOCTOSITe/TbHO COCTaBJISATh TIJIaH PeIleHUs] PaCUETHBIX U KaueCTBEeHHbIX
3aja4, T/IaH BBITIOJIHEHUSI TIPAKTHYeCKOW paboThl C YUéTOM WMMERIIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTe! 1 TIPeATIOUTeHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;



paciiipsTh ~paMKd yueOHOro TipeiMeTa Ha OCHOBE  JIMUHBIX
NpeArnoYTeHU;

JleniaTb OCO3HAHHBIA BBIOOpD, apryMeHTHpPOBaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pelleHuE;

OLIeHHBAaTh TTPUOOPETEHHBIM OITBIT;

criocobcTBOBaTh (DOPMUPOBAHUIO W TIPOSIBJIEHUIO 3PYAWLIMHA B 00/1aCTH
(GU3MKKW, TIOCTOSSHHO TIOBBIIATh CBOW 00Opa3oBaTe/NbHBIM W KYJIBTYPHBINA
YPOBEHb.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIA UHTE/JIeKT:

JlaBaTh OL[€HKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTUBHI B I€SIT€/TbHOCTD,
OLIeHMBaTh COOTBETCTBHE Pe3Y/IbTATOB LIeJIsSIM;

B/Ia/leTb HAaBbIKAMM [I03HABAaTe/JIbHOW pe(UieKCMU KaK OCO3HaHUS
COBEpIIIAaeMbIX [JeUCTBUM U MBIC/IUTENBHBIX MPOLECCOB, WX pe3y/bTaTOB U
OCHOBAHUM;

WCTI0/Tb30BaTh TIPUEMBbI pedIeKCHH 11 OLIEHKW CHUTyalldd, BbIOOpa
BEPHOI0 pelleHuUs;

yMeTb OL|eHHMBaThb PUCKA UM CBOEBPEMEHHO MPHHHWMAaTh PELIeHUs] M0 UX
CHIDKEHUIO;

MPUHAMAaTh MOTHMBBI W apryMeHThl [DYTUX MpPU aHajlv3e pe3y/bTaTOB
JlesiTeTbHOCTY;

MIPUHUMATh Ce0sl, TIOHNUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI W apryMeHThl [PYyTUX MpPU aHa/vi3e pe3y/bTaTOB
JlesiTeTbHOCTY;

MpU3HaBaTh CBOE TTPABO U TIPABO APYTHX Ha OMIMOKHU.

B nporiecce 10CTHKeHUSI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IPOrPaMMbI
no ¢usMKe [ YPOBHS cpeAHero o6iero oOpa3oBaHus y O00yYarOmUXCs

COBEpIIIeHCTBYeTCS IMOLIMOHATBLHBIN VHTeJJIeKT, Tipe/iro/iararoIiuii
c(hOpMHUPOBAaHHOCTb:
CAMOCO3HAHUS,  BK/IIOUAIOL[ETO  CMOCOOHOCTH  TMOHMMATh  CBOE

IMOL[MOHAILHOE COCTOSIHMe, BHU/IeTh HarpaBeHHs Pa3BUTUS COOCTBEHHOMU
IMOL[MOHATLHOU c(hepbl, ObITh YBePEHHBIM B cebe;

CaMOperyJ/IMpOBaHMs, BK/IFOYAIOLEr0 CaMOKOHTPO/Ib, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE T[IOBe/ieHHe, CIIOCOOHOCTb aJanTHpOBaThCs K
IMOL[MOHA/ILHBIM W3MEHEHUsIM U TIPOSIBNISITb TUOKOCThb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHMBAaLMY, BK/IIOUAIOILel CTPeMJIeHHe K JOCTYIKEHUIO Le/H
Y yCIiexy, ONTUMHU3M, UHULMaTUBHOCTb, YMEHHe [1elCTBOBATb UCXO/S U3 CBOMX
BO3MO>KHOCTe;

IMIIaTUM, BK/IIOUalOIIell CIOCOOHOCTh TIOHMMAThb  AMOLMOHATBbHOE
COCTOSIHMEe [pYTuX, VYWAThIBAaTH €ro TpuU OCYIIeCTBJAeHWH OOIeHus,
CIMOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COL[MA/IbHBIX ~ HABBIKOB, BK/IFOYAIOIIUX CMOCOOHOCTH  BBICTpaMBATh
OTHOIIIeHUsI C IPYTUMU JIFOAbMU, 3a00TUTHCS, TIPOSIB/IATL UHTEpeC U pa3pelaTh
KOH(JIUKTBI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHIy oOyuenusi B 10 K/1acce rpeaMeTHbIe pe3y/bTaThl Ha 0a30BOM
YPOBHE /I0JDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y 00YUArOIIUXCST YMEHUH:



JIeMOHCTPUPOBAaTh Ha NpuUMepax poJib U MeCTO (M3UKU B (DOPMUPOBAHUU
COBpPEMEHHOM HayYHOM KapTWHbI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TeXHOJIOTHH, B TIPAKTUUYECKOM JIeSITeIbHOCTH JIFOJeH;

YUUTHIBaTh T'PaHULIbl TNPYMEHEHUs W3YUeHHBbIX (U3NUYECKUX MOJeein:
MaTepua/ibHasi TOUKa, WHepLMajbHas CUCTeMa OTCuéTa, abCOJ/IFOTHO TBEpOe
Tesno, WJeaqbHbIM ra3, MOJENU CTPOEHUSl ra3oB, KUAKOCTeW W TBEPABIX Tel,
TOUEUHBIU 3/IEKTPUYECKUH 3apsi[ TIPU pelleHr (r3nUecKuX 3a/au;

pacrio3HaBaTh (u3nueckue siBjeHUsi (TPOLIeCChl) M OOBSICHATH WX Ha
OCHOBe 3aKOHOB MEXaHWKH, MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEHHs
BellleCTBA U 3JIGKTPOJWHAMMKU: PaBHOMEpHOe U  paBHOYCKOpPeHHOe
NIpSIMOJIMHENHOe ~ /IBIDKeHWe, CBOOOJHOe TajieHre Tesl, [IBIKeHWe TIo
OKDY)KHOCTH, WHepIusi, B3aumojeiictBue Ten, auddysusi, OpoyHOBCKOe
[BIDKEHUE, CTPOeHHe KUAKOCTel U TBEPABIX Tesl, u3MeHeHWe 00bEMa Ten rpu
HarpeBaHuM (OXJI&XKJ€HMM), TEIJIOBOe pPaBHOBeCHe, WCMapeHre, KOHZeHCalus,
I/IaBjieHWe, KPUCTa/uIU3alLys, KUIleHWe, BJIa)KHOCTb BO3/yXa, IIOBbILLIEHUE
JlaBjleHUs1 rasa IIpU ero HarpeBaHWW B 3aKPbITOM COCYZe, CBSI3b MeXAy
rapaMeTpaMM COCTOSIHUSI Tra3a B U30MpOLieccax, 9SJIeKTpusalus —Tell,
B3aUMO/IENCTBHE 3apsifiOB;

OIMKCHIBATH MEXaHUUECKOe JBWKEHUE, UCTIONb3ys (PU3NUYecKre BeTMUMHBIL:
KOOpZMHaTa, IyThb, IepeMelljeHhe, CKOPOCTb, YCKOpeHMWe, macca Teja, CHUIa,
MMIIYJIbC ~ Tejla, KWHeTHYecKas  SHeprus, IIOTeHLMa/lbHasi  SHeprus,
MexaHuuecKasi pabota, MexaHUUeCKasi MOIHOCTb; TIPH OINMUCAHUW TIPABUIHLHO
TPaKTOBaTh (PU3UUECKUM CMBIC/T UCIOJIb3yeMbIX BeIMUMH, UX 0003HaueHUs U
eIMHULIbI, HAXOAWUTb (POPMYJIbI, CBSI3bIBAIOLLME JaHHYIO (PU3UUECKYI0 BeJTUUUHY
C pyTUMU BeJIMUMHaAMU;

OIMKCHIBATh W3yUEHHbIE TEIUIOBble CBOMCTBA Te/l M TEIUIOBbIE SIBJIEHWS,
WCIIONb3ysl (M3UYeCKre BeWYMHBL [laB/ieHue rasa, TeMmIiepaTypa, CpelHss
KUHeTHUYecKast SHeprus Xa0TUYeCKOro JBIKeHUs MOJIeKY/1,
CpefHeKBa/lpaTUUHasi CKOPOCTb MOJIeKYJl, KOJIMUeCTBO TeIUIOThbl, BHYTPEeHHSs
3Heprus, paborta Trasza, KoO3hOUIMEHT II0/Ie3HOT0 MAEeWCTBUS TETUIOBOTO
JilBATaTess; TIPU OINWCAHWW TPaBWIBHO TPAaKTOBAaTh (PU3UUYECKUM CMBIC/
WCTIONb3yeMbIX BeJIMUMH, UX 0003HaueHUWs U eJUHULIbI, HaXOAUTb (POpMYJIbI,
CBSI3bIBAIOILME TAHHYIO (PU3UUYECKYIO BEJIMUMHY C [PYTMMHU BeJIMUMHAM;

OMUCHIBATH  U3yUEHHbIE  3JIEKTPUUECKWe CBOMCTBA  BelecTBa U
3JIeKTpUUeCKHe sBJeHUs (MPOLIecChbl), MCHOJb3Yysd (U3MYEeCKre BeTUUYUHBIL:
3JIEKTPUUECKHUM 3apsii, 3/1eKTPUUYEeCcKOoe 1oJie, HalPsDKEHHOCTD T10J1s, MOTeHLral,
Pa3sHOCTb MOTEHLIMAJIOB; TIPU OMUCAaHWM TPABWU/IBHO TPAKTOBAaTh (PH3UUECKUMI
CMBICJI UCTIONb3yeMbIX BeJIMUMH, UX 0003HaueHWs W eJUVHUIIbI; YyKa3bIBaTh
(GopMynbl, CBSI3bIBAIOIME [JAHHYH (U3WUYECKYI0 BeJUYMHY C [JPYTUMHU
BeJINUMHaAMUY;

aHa/M3MpoBaTh  (U3MUYEeCKHWe TPOLEeCChl M SIBJIEHUS, MCIOJIb3Ys
(v3nuecKre 3aKOHbl M TIPUHLMIBL: 3aKOH BCceMUpHOro tsrotenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUsI MeXaHWYeCKOM 5SHEeprud, 3aKOoH
COXpaHeHUs] UMITyJ/IbCa, NPUHLUIT CYIepro3ULIMU CUJI, TIPUHLIUII paBHOIIPaBUs
VHEpLMa/IbHBIX ~ CUCTEM  OTCU€TA, MOJIEKY/ISIPHO-KUHETUYECKYIO — TeOPHIO
CTPOEHWMSI BeLeCTBa, ra30Bble 3aKOHBI, CBSI3b CPeJHeH KMHETHUYECKOW SHepruu
TeIJIOBOI'O [BW)KEHUSI MOJIEKYJI C a6COMOTHOM TeMIlepaTypOH, TMepBbIid 3aKOH
TepMOJMHAMUKH, 3aKOH COXPaHeHUsl 3JIeKTPUUeCKOro 3apsza, 3akoH KyJioHa,
MPU 5TOM pPa3/MyaTh CJI0BECHYH (POPMY/IMPOBKY 3aKOHa, ero MaTeMaTH4ecKoe
BbIpa)kKeHHe U yC/IoBUs (TpaHULIbl, 00/1aCTH) IPUMEHUMOCTH;



OOBSICHSITb OCHOBHBbIE TPUHLIUAILI I€WCTBUS MalllMH, TIpUOOPOB WU
TEeXHUUECKUX YCTPOMCTB; pa3inyaTh yCJ0BUS WX 0€30MacHOro MCIOJb30BaHUS
B MTOBCE/IHEBHOM >KW3HU;

BBITIO/THATE SKCMEPUMEHThI 10 MCC/IeJO0BaHUI0 (U3WYECKUX SIBIeHUN U
npoueCCOB C UCMO/b30BaHUEM TMPSMbIX U KOCBEHHBIX U3MepeHUM, TIPU 3TOM

OpMY/IMpOBaTh TMpo0JieMy/3ajjauy ¥ TUMOTe3y y4eOHOro SKCIepUMeHTa,
o0MpaTh YCTAaHOBKY W3 TPeJJIOXKEHHOr0 000pyAOBaHUs, MPOBOJAUTEL OIBIT U
(bOpMYJ'II/IpOBaTI: BBIBO/IbI;

OCYILIeCTB/ISITh MPsIMble U KOCBEHHble U3MepeHHsi (U3UUeCKUX BeUuuH,
MpU 3TOM BbIOMpATh ONTUMAJBHBINA CMOCO0 HW3MepeHHsT U HCIOJIb30BaTh
M3BeCTHbIE MeTO/bl OLIEHKU MOTPeLHOCTel N3MepeHuis;

WCCIeoBaTh  3aBUCMMOCTH  MeXJy (GU3MYeCcKUMU BeMUYMHaMH C
WICI0JIb30BaHMEeM TMPSIMBbIX HM3MepeHMi, NP 3TOM KOHCTPYUPOBaTh yCTaHOBKY,
¢uKCHpOBaTh pe3y/bTaThbl MOAYYEHHOM 3aBUCMMOCTU (DH3UUECKHUX BEJMYUH B
BU/ie Tab/uI] ¥ TpaUKOB, ZiesiaTh BHIBO/IBI TIO Pe3y/IbTaTaM UCC/Ie/[OBaHNS;

cob/roaTh npasu/ia 6e30MacHOro Tpy/a Npy NPOBEJEHUH UCCTIe[0BaHUH
B PaMKax y4eOHOro 9KCrepMMeHTa, yueOHO-MCC/Ie/J0BaTe/IbCKON U TIPOEKTHOM
JesITeIbHOCTU  C  UCTOJIb30BaHWEM  W3MEpUTe/NbHbIX  YCTPOMCTB U
n1abopaTopHOro 060py AOBaHMS;

peliatb pacuyéTHble 3aZjaud C SIBHO 3a/jlaHHOM (DU3MYECKOU MOJeJIbIo,
WCIoJb3ysl (r3nuecKre 3aKOHbl M TIPUHLIMIIBI, Ha OCHOBE aHajiu3a yCJIOBUS
3a/iaun BbIOMPaTh (PU3MUECKYIO MO/Ie/b, BbIAE/ATH (U3MUECKHE BETMUMHBI U
dbopmybl, HeoOXoAUMbBIe /IS €€ pellleHus], TIPOBO/IUTh PACUETHI U OI|eHUBATh
peasibHOCTh TMOJIyYeHHOT0 3HaueHusl (pr3nuecKoil BeJTMUMHbI;

pellaThb KaueCTBeHHbIe 3a/jauu: BBICTpauBaTh JIOTUUeCKU
HENPOTUBOPEUYMBYIO 1IeMIOUKY PACCY>K/E€HUI C OMOpOW Ha U3yueHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (hr3ruecKyre siBJIeHUs;

UCTIONb30BaTh  IMPU  pellleHWd  y4eOHBIX  3aZlau  COBpeMeHHbIe
vH(bOpMalL[MOHHbIe ~ TEeXHOJIOTMM [ TOMCKa,  CTPYKTYPUPOBaHUS,
VUHTeprnpeTaliid U  Tpe/CTaBleHUs1 yueOHOM U  HAy4YHO-TIOMY/ISIPHOU
vHboOpMalLMy, TIOJyUeHHOW W3 Ppa3/MyHbIX MCTOYHUKOB, KPUTHYECKHU
aHa/IM3MpOoBaTh MOJIyvyaeMyro WH(POpPMaLHIO;

MIPUBO/IUTL TIPUMEPHhI BKJ/IaZld POCCUMCKUX W 3apy0e)KHBIX YUYEHBIX-
(U3MKOB B pa3BUTHe HayKH, OOBsSICHEHUEe TIPOIIeCCOB OKPY’Karollero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

WCII0/Ib30BaTh TEOPETUYECKHE 3HAHUS 10 g)mm{e B TIOBCE/JHEBHOU YKU3HU
st obecrieueHus 6e3omacHOCTM TpU obOpaileHuu C  npubopamMu U
TeXHUUEeCKUMH yCTPOMCTBAMM, [IJisi COXPaHEHHsI 3[0POBbs M COOJIIO/IeHUSI HOPM
5KOJIOTMYECKOro MOBe/IeHUs B OKPY>KaroLLel cpejie;

paboTaTh B Tpyme C BbITIOJHEHWEM pa3/IMUHbIX COLIMATBHBIX pOJiel,
TJIaHUPOBaTh PabOTy TpyMIbI, PALMOHAIBHO pacrpefensTb 00s3aHHOCTH U
MJIaHUPOBAaTh  /leATeNIbHOCTh B  HECTaHZAPTHBIX CUTyalUsiX, a/eKBaTHO
OLIeHMBaThb BKJIQJ KaXJOro W3 YYaCTHUKOB TPYIIbl B  pelleHue
paccMaTpuBaemMoi pobieMbl.

K koniy obyueHuss B 11 k/acce rpegmMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCS YMEeHHUH:

JIeMOHCTPUPOBaTh Ha MpUMepax posib U MecTo (pu3nKu B (HOPMHUPOBAHUU
COBpEMEHHOW HayyHOW KapTWHbI MUpa, B Pa3BUTHUM COBPEMEHHOM TeXHUKU U
TeXHOJIOTUM, B TIPAKTUUECKOHN JesTeTbHOCTH JI0fei, 1{eJIOCTHOCTb U e/IMHCTBO
(r3UUeCcKor KapTUHbI MUPa;



YUWTBHIBaTb TpaHULlbl TNPHMEHEHUs U3yueHHbIX (U3UUECKUX MOZesiei:
TOUEYHbIN 3/eKTPUUYECKUI 3aps], JAyd CBeTa, TOUEUHbIM MCTOUYHMK CBETa,
siilepHasl MOJieJib aToOMa, HYK/JOHHAas MOZe/b aTOMHOIO sijpa MpH pellieHun
(r3nUecKux 3azay;

pacrio3HaBaTh (u3nueckue siBjeHUs1 (TPoLleCChl) M OOBSICHATH WX Ha
OCHOBE 3aKOHOB 3/IeKTPOJJMHAMUKKA M KBAHTOBOW (U3UKHU: 3jeKTpUuecKas
MPOBOAUMOCTb, TEMJIOBOe, CBETOBOE, XMMUUeCKOe, MarHUTHOe [1eHCTBUSI TOKa,
B3aUMO/IEMICTBE  MarHUTOB, 3JIKTDOMAarHUTHasi ~ UHAYKLUS,, JlelCTBHe
MarHATHOTO TI0JiA HAa TIPOBOJAHMK C TOKOM U [JBWKYLIUHCS 3apsf,
3/IeKTPOMarHuTHbIe Koje0aHUWsh M BOJIHBI, TPSIMOJIMHEMHOe pacrpocTpaHeHue
CBeTa, OTPa’keHue, TpesioMieHue, uHTepdepeHLys, AudpaKkLys U NOspr3aLiys
CBeTa, IUCIepcusi cBeta, (oTodmeKTpuuecku 3@ ekt (hoToaddeKT), cBeToBOE
JlaB7ieHWe, BO3HUKHOBEHMe JIMHEWYaToro CreKTpa aToMa BOJOpOJa,
eCTeCTBEeHHasl ¥ UCKYCCTBEeHHasl Pa/IM0aKTUBHOCTb;

OTKChIBaTh U3yuYeHHbIe CBOMCTBA BelleCTBa (37eKTpUUYecKre, MarHUTHbIE,
ONTHUYeCKHe,  5/IeKTPUUECKYI0  TMPOBOJWMOCTb  pa3/lWyHbIX  Cpel) U
3/IeKTPOMAarHuTHbIe siBJIeHUs (TIPOLeCChl), UCTIONb3Ysl (hr3UUecKre BeTUUMHBI:
3/IeKTPUYECKU 3apsii, CK/a TOKa, 3JeKTpUUYecKoe HarpsbkeHUe, 37eKTpryeckKoe
COTIPOTUB/IEHWE, DPA3HOCTb TIOTEHIMAJIOB, 3JIEKTPOABIIKYIasi Cuaa, pabora
TOKa, WHAYKOUA MarHUuTHOro T1osd, cwia Awmrmepa, cuna JlopeHig,
VHAYKTUBHOCTh KaTyILIKW, SHEPrusi 3/IeKTPUYeCKOr0 W MarHUTHOTO TI0JieH,
Tepyo/ U UyacToTa KosiebaHui B KosiebaTelbHOM KOHTYPe, 3apsifi U CUjla TOKa B
rporjecce  TapMOHHUYECKUX  3/IEKTPOMAarHUTHBIX — KojeOaHWi,  (OKycHOe
paccTosiHue U ONTUYecKasl CUia JIMH3bI, MPY OTMKCaHUM MPaBUIbHO TPAKTOBaTh
(u3nUecKnuii CMBIC/I UCTIO/Mb3yeMbIX BeJUUMH, UX 0003HAueHUsl U eJVHULIBI,
yKasbiBaTb (DOpPMyJibl, CBSI3bIBalOLMe [aHHYH (DU3UUECKYI0 BeJUUYUHY C
JPYTMMU BeJTMUMHAaMUY;

OTHMChIBaTh H3yUYeHHble KBAHTOBbIE $SIBJIEHUSI W TMPOLIECCHI, MCIOJb3Ys
¢u3rueckre BeJUUYMHBL: CKOPOCTh 3/IEKTPOMarHUTHBIX BOJH, JJIMHA BOJIHBI U
yacToTa CBeTa, SHEPrusi U UMITy/IbC (POTOHA, MEeproJ Moaypacrajia, SHeprus
CBSI3W aTOMHBIX $i[iep, NMPU OMNMCAHWK TPAaBWIbHO TPAKTOBAThb (DU3MUeCKUi
CMBICJI WCTIONb3yeMbIX BEJIMUMH, MX 0003HAueHWs] U e[WHUIIbI, yKa3bIBaTh
(dopMy/ibl, CBsI3bIBalOLMe [JAHHYI (U3WYECKYH) BeIUUMHY C JPYTUMHU
Be/IMUMHAMU, BBIUMC/IATH 3HaUeHue (U3n4ecKoi BeJTMUMHbI;

aHa/lM3UpoBaTh  (U3NUeCKHWe TIpOLeCcChl U SIBJIEHHUS, HCIIOJIb3Yys
¢u3rueckre 3aKOHbI U MPUHLMIMBL 3aKOH OMa, 3aKOHBI TI0C/Ie[0BaTeIbHOTO U
rapajyle/lbHOrO COeZIMHEHUs] TIPOBOJHUKOB, 3aKOH /[Ikoyss—JleHrja, 3aKoH
3/IeKTPOMAarHUTHOW HWHAYKLUM, 3aKOH TMPSIMOJIMHEMHOrO0 pachpoCTpaHeHUst
CBeTa, 3aKOHbl OTPaKeHWsI CBeTa, 3aKOHbI TpPe/IOM/eHUs] CBeTa, ypaBHEHUe
OWHIITeNHA 1711 POoTo3((eKTa, 3aKOH COXPaHeHHWsI SHePTUH, 3aKOH COXPaHEeHUs
VMITy/IbCa, 3aKOH COXPaHeHHWs >3/IeKTPUUeCKOTO 3apsiia, 3aKOH COXpaHeHUs
MaCcCOBOT0 YMCJIa, MOCTYJIaThl bopa, 3aKOH pafiMOaKTUBHOTO pacnaja, Mpy 3TOM
pas3nMyarth CJIOBECHYH (OpPMYJIMDOBKY 3aKOHa, €ro maTeMaTH4yecKoe
BbIpa)keHHe U yCIoBUs (TpaHULIbl, 00/1aCTH) IPUMEHUMOCTH;

orpefie/isiTh ~ HalipaB/ieHWe BeKTOpa WHAYKLUMA MarHUTHOTO  TOJst
TIPOBOZHUKA C TOKOM, CU/Ibl Amriepa U cuiibl JIopeHlia;

CTPOMTh M ONHMChIBaTh H300pa)keHHe, CO3JaBaeMoe IUIOCKMM 3epKajioMm,
TOHKOW JTMH301;

BBITIO/THATE SKCMEPUMEHThI 10 MCC/IeJO0BaHUI0 (U3WYECKUX SIBIeHUN U
TMIPOLIECCOB C MCIMO/b30BaHUEM TMPSMbIX U KOCBEHHBIX U3MEPEHHUM: MpPU 3TOM
dopmympoBats TpobsiemMy/3ajauy UM TUMOTe3y y4eOHOro SKCIeprUMeHTa,



coOMpaTh YCTAaHOBKY W3 TIPe/JIOKEHHOro 000py/0BaHMUs, MTPOBOJUTH OIBIT U
(bopMyIMpOBaTh BLIBO/IbI;

OCYIECTB/ISATh TPSIMbIe U KOCBEHHbIE W3MEpPeHUs] (U3UUECKHX BeJTUUMH,
IpY 5TOM BBIOMpAaTh ONTHUMAaJbHBIA CHOCOO H3MepeHHsT U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OI|eHKH MOTPeITHOCTeH H3MepeHuH;

HCC/IeIoBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMUMH C HCIO/Ib30BAHHUEM
MpSIMbIX W3MEPEHUH: TMPH 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (DMKCUPOBAThb
pe3y/bTaThl MOIYUYEHHOM 3aBUCUMOCTH (DHM3MUYECKUX BEJIMUUH B BUE TaO/IUI] U
rpadHKOB, [ie/1aTh BEIBO/IBI 110 Pe3y/ibTaTaM MCC/ieJOBaHMS;

cob/roaTh mpaeuia 6€30MacHOro TPy/1a MpU MPOBE/IEHUH UCC/IeJ0BAHUH
B PaMKax yueOHOro 9KCIIePUMEHTa, yueOHO-HUCC/Ie/|0BaTe/IbCKOW U MPOEKTHOM
JeSITeIbHOCTM  C  WCIOJb30BaHWEM  W3MEPUTEe/IbHbIX ~ YCTPOHCTB M
n1abopaTopHOro 060py AOBaHHS;

pelllaTh pacuéTHble 3aaud C SIBHO 3aJlaHHON (DHU3UUYECKOH MOJesibio,
UCTO/b3ysd (U3MUYeCcKre 3aKOHbl W TIPUHLIMIBI, HA OCHOBE aHa/lv3a YC/IOBHUS
3a/aui BbIOMPATh (U3MUECKYH0 MO/Ie/Ib, BIEIATh (U3MUECKUe BeJTMUMHbI U
bopmybl, HeoOXOAUMbBIE /ISl €€ pellleHus], POBOAUTL PACUETHI U OL|eHUBATh
peasibHOCTh MOJ/TyUeHHOT'0 3HAUeHUsI (PU3UUECKOM BeJTMUNHBI;

pelaTh KaueCTBEHHbIE 3a/IauM: BBICTPAMBATh JIOTUYECKU
HEMPOTHBOPEUMBYIO 1IETIOUKY PAaCCY>KAEHHIH C OMOPOM Ha M3y4YeHHbIe 3aKOHbI,
3aKOHOMEPHOCTU U (U3UUECKHe SIBI€HUS;

UCMO/b30BaTh  MPU  pellleHnd  yuyeOHBIX  3a7lau  COBPEMEHHBIe
WHGOPMALIMOHHbIE ~ TEXHOJIOTMM /11 TIOMCKa,  CTPYKTypHPOBaHUS,
UHTEprpeTalid Y  MpeJACTaBJeHUsT yuyeOHOW W  HAy4YHO-TIOMY/ISIPHOM
uHbOpMalMM, TIOMYyYeHHOM U3 Pa3/IMUYHbIX HCTOUHHUKOB, KPUTHUECKU
aHa/IM3UPOBaTh MOJTyYaeMYt0 UHPOPMAIHIO;

OOBSICHSIT TIPUHIUIBI JAEWCTBUS MaIllMH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3/iuuaTh yCJOBUS WX 0e30MacHOTO  WCMOJIb30BaHUSI B
TIOBCEJTHEBHOM >KU3HU;

MIPUBOJIUTL TIPUMEPBbI BK/IaZila POCCUMCKMX M 3apyOeXKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKH, B 00BSICHEHHE MPOLeCCOB OKPY’KaloI[ero Mypa, B
pa3BUTHE TEXHUKU U TeXHOJIOTHH;

HCTI0/Ib30BaTh TEOPETUUECKHE 3HAHUS T10 g)mm{e B TOBCEIHEBHOM >KU3HU
s obecrieueHust 6e30MacHOCTH TpU  oOpailjeHWd C  mpubopaMu U
TEeXHUUEeCKUMH yCTPOHMCTBAMM, [I/isi COXPAHEHHsI 3J0POBbsSl U COOJTIO/IeHHUS] HOPM
9KOJIOTUYECKOTO TIOBEZIEHUS B OKPY>KaroIlel cpefie;

paboTaTh B TpymMme C BBIOJHEHWEM pa3/IMUHbIX COLIMABHBIX pOJIeH,
MIaHUPOBaTh PabOTy TpyMMbl, PalMOHAIBHO pacrpeensaTb 00sS3aHHOCTH U
I/IaHUPOBaTh  [IeAITEIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, a/eKBaTHO
OL[EHMBATb BK/IaJ, Ka&KIOr0 M3 YUYaCTHUKOB TPYMNIbl B  peIIeHHe
paccMaTpuBaeMol Mpob/ieMsl.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJZTACC
HaumeHoBaHue KosimuecTBO uacoB
No dnekTpoHHbIe (UG poBbIe)
pa3jejioB U TeM KoHTpo/ibHBIE IIpakTHUecKkue
n/n Bcero oOpa3oBaTe/bHbIE PeCypPChI
pOrpamMmmsl padoTnI padoTnI
Pazpen 1. PU3UKA 1 METO/JIbI HAYUHOI'O IIO3HAHUSA
11 ®u3uKa U MeTo/Ibl 5 bubmioreka LJOK
’ HAYYHOI'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 2
Pa3zgen 2. MEXAHUKA
bubmioreka LIOK
21 Kuremariia > https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2.2 AnHammka 7 https://m.edsoo.ru/7f41bf72
3aKOHbI But6 LIOK
nbnmoTeka
2.3 COXPAHEHUA B 6 1 1 https://m.edsoo.ru/7f41bf72
MeXaHHUKe
Wtoro no pa3peny 18
Pazgen 3. MOJIEKYJ/ISAPHAS ®U3UKA U TEPMOJJUHAMUKA
OcHOBBI
3.1 MOJIEKYJISIPHO- 9 1 bubmioreka LJOK
' KUHEeTHYeCKOI https://m.edsoo.ru/7f41bf72
TeOpUU




3.2 OCHOBBI 10 bubmoreka LIOK
' TePMO/JMHAMUKH https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSTHUSI . bubmoreka LIOK
' BemjecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
riepexo/ibl
Wtoro no pa3peny 24

Paszpen 4. JJIEKTPOJJUHAMUKA

4.1 OJIeKTpoCTaTUKa 10 Bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM
40 3/IeKTPUUECKUM TOK. > bubmoreka IIOK
Toku B pa3/MuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Wtoro no pasgeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO
YACOB IT1O 68

I[TPOI'PAMME




11 K/TACC

HaumMmeHnoBaHue

KoauuecTBO 4acoB

No OnekTpoHHbIe (UG poBHIe)
pa3/iejioB H TeM KoHTpo/ibHBIE IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
POrpaMmblI paboTbI paboThI
Pazpgen 1. JJIEKTPOJJUHAMUKA
MarHuTHOe T110J1€. Eu6 LOK
nomoTeKa
11 IMEKTPOMArHHTHAs! 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKLHS
Wroro no paspeny 11
Pa3pen 2. KOJIEBAHUSA 1 BOJTHBI
MexaHuueckue 1
2.1 3/IEKTPOMAarHUTHLIE 9 1 Bubmorexa LIOK
) p https://m.edsoo.ru/7f41c97c
KoJiebaHus
MexaHunueckue U
2.2 5/IEKTPOMAarHUTHbIE 5 1 Eubmzorexa [IOK
’ p https://m.edsoo.ru/7f41c97c
BOJIHEI
bubmmoreka ITOK
2.
3 Onrriika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no paspeny 24

Pa3gen 3. OCHOBBI CIIEIITIAJTIbHOW TEOPUM OTHOCUTE/IbHOCTH

3.1

OCHOBBI crielja/IbHOM
TeOpUu
OTHOCUTE/IbHOCTH

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




Wtoro no pa3peny 4

Paspen 4. KBAHTOBASA ®U3NKA

41 OneMeHTbl KBaHTOBOM 6 Bubmioreka IIOK
' OTTHKU https://m.edsoo.ru/7f41c97¢
bubmmoreka IIOK
4.2 Crpoernue atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka ITOK
4.3 ATOMHO® 7/pO > https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 15
Pa3pen 5. 9JIEMEHTBI ACTPOHOMMU N1 ACTPOPU3NKN
51 O/1eMeHTbl aCTPOHOMUU - 1 Bubmioreka LIOK
' U acTPOPU3UKU https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 7
Pa3pen 6. OBOBIIIAKOIIEE IIOBTOPEHUE
6.1 Ob6oo0ratoree 4 bubmmoreka IIOK
' [IOBTOpEeHUe https://m.edsoo.ru/7f41c97¢
Nroro no pa3geny 4
Pe3sepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 ;
YACOB I10 TTPOT'PAMME










