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[Tporpamma 10 (hu3vKe 0a30BOTO YPOBHS Ha ypOBHe cpefiHero o0Iero oOpa3oBaHUsS
pa3paboTaHa Ha OCHOBe TIOJIO)KEHHWM ¥ TpeOOBaHWM K pe3ysibTaTaM OCBOEHHS OCHOBHOMN
obpa3oBaTe/ibHOM Tporpammbl, TmpeActaBieHHbix B ®I'OC COO, a Takke C YYETOM
denepanbHON paboueil TporpaMMbl BOCIUTAHWS W KOHLEMLMW TIperojiaBaHusi yuebHOTro
npeaivera «®usuka» B oOpa3oBaTenbHBIX —opraHusanusx —Poccuiickoit  degepaiuy,
peanr3yoLMX OCHOBHbIE 00pa3oBaTe/bHbIe POrPaMMBl.

CopepkaHuve mnporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (POpMHpOBaHHe eCcTeCTBEHHO-
Hay4YHOUM KapTHHBI MUpa oOyuaromuxcs 10-11 kmaccoB rpu o0ydyeHun ux ¢Gusvke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/esITe/IbHOCTHOr0 nozaxoza. [Iporpamma ro usuke COOTBETCTBYET
tpeboBanusm PI'OC COO K mlaHUPyeMbIM JTMYHOCTHBIM, TIPeAMETHBIM M MeTarpeMeTHbIM
pe3ysibTataM OOyueHMs], a TaK)Ke YUYUThIBAeT HEOOXOJMMOCTb peayu3alii MeXKIPeJMeTHBIX
CBsizell (U3MKM C eCTeCTBeHHO-HayUHbIMU YyueOHbIMU TipeZiMeTaMH. B Hell ompezesnsitoTcst
OCHOBHbIE 1]eJI1 U3yuyeHusi (U3MKU Ha YpOBHe cpefiHero obiero obpasoBaHus, M1aHUPyeMble
pe3y/bTaTbl OCBOEHUsI Kypca (PU3MKHU: JIMYHOCTHBbIe, MeTarnpeiMeTHble, IpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

® [JIaHUpPyeMble pe3yJ/bTaThl OCBOEHUs Kypca (r3vKy Ha 0a30BOM ypOBHE, B TOM UHCIIe

TipeIMeTHbIE Pe3y/IbTaThl TI0 To/jaM 00yUeHus;

* cojep>xaHue yueOHOTO rpeameTa «Pu3uKa» 10 roJjaM 00yJdeHus..

du3MKa Kak HayKa o HanboJsiee 001X 3aKOHAaX MPUPO/LI, BHICTYTAast B KauecTBe yueOHOTOo
npe/iMeTa B IIIKOJIe, BHOCUT CYILeCTBEHHbIM BK/aj, B CUCTEMY 3HaHUI 00 OKpy’KarolljeM MUpe.
HIkonbHBIA Kypc GHM3MKM — CHUCTeMOOOpasyroIyii /il eCTeCTBEHHO-HAyUHbIX y4yeOHbIX
1IpeJiMeTOB, ITOCKO/IbKY (pr3ruecKure 3aKOHBI Jie)KaT B OCHOBe IIPOLIECCOB U IBJIEHUM, U3yuaeMbIX
xuMuel, 6uonoruvel, ¢usnyeckoil reorpadureit u actpoHomuei. Vcronp30BaHHe U aKTUBHOE
npuMeHeHWe (U3MUECKNX 3HAHWW OfpeZesseT XapakTep W pa3BUTHe pPa3HOOOpa3HbBIX
TeXHOJIOTUI B cdepe SHEPreTWKW, TPAHCIIOPTa, OCBOEHMs KOCMOCA, TOMy4YeHHsI HOBBIX
MaTepHasIoB C 33/laHHBIMU CBOMCTBaMM U Apyrux. MsyueHne pU3MKU BHOCUT OCHOBHOM BKJIaJ B
¢dopmHpoBaHKe ecTeCTBEHHO-HayUHOW KapTUHBI MUpa 00yJarouuxcsi, B GOpMUpOBaHHe YMeHUI
NIPUMEHSTh Hay4YHbIN MeTo/| T03HaHUs [PY BINOJIHEHUH MU Y4eOHbIX MCCIel0BaHUI.

B ocHoBY Kypca ¢u3uKu 11 yPOBHS CcpefiHero obiijero o6pa3oBaHusi M0JI0OXKeH psif, ujei,
KOTOpbIe MO>KHO pacCMaTpYBaTh KaK MPUHLIMIIBI €r0 TOCTPOeHUS.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hell KypC SIB/SIeTCSl IOTUUECKU 3aBepLIEHHBIM, OH
COZIep>)KUT MaTepHuas U3 BcexX pas3fiesioB (pr3MKH, BK/IOUaeT KaK BOIPOCH! KJIaCCUYECKOH, TaK U
COBpeMeHHOU (hU3HKHU.

Hoes eeHepanuzayuu. B cOOTBeTCTBUM C Held MaTepuan Kypca Gu3vKu 00beJUHEH BOKPYT
¢usmueckux Teopuil. BeaymuMm B Kypce siBiseTcsi (opMHpOBaHHe TIpeJCTaB/ieHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJle.

Noes 2ymaHumapusayuu. Eé peanusanys npejosaraeT UCI0/Jb30BaHNe 'YMaHUTapHOIO
noTeHI[Mana (GU3NUeCKOi HayKH, OCMbIC/IEHUe CBSI3W Pa3BUTHUS (PU3UKHU C Pa3BUTHEM 0OIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKMMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMHU ITpobieMaMu.

Hdes npuknadHoli HanpaeaeHHocmu. Kypc ¢pusuku ripe/inosaraeT 3HakOMCTBO C LIIUPOKUM
KPYI'OM TeXHUUECKUX U TeXHOJIOTHYeCKUX MPUI0’KeHUN N3yueHHbIX TeOPUM 1 3aKOHOB.

Hoes sKkonoeuzayuu peanusyeTcsi TOCPeJCTBOM BBe/leHUs] 3/IEMEHTOB COJlepyKaHUs,
TIOCBAIIEHHBIX 9KOJIOTHYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM



TeXHUKU ¥ TeXHOJIOTHH, a TaKKe 00CyKieHus1 MpoOieM palfioHaIbHOTO TTPUPO/IOTIO/Ib30BaHUS U
9KOJIOTHYeCKOi 6e301MacHOCTH.

CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YPOBHe cpejHero o0Iiero obpa3oBaHUs
ABJISIIOTCSL  (pr3nueckre TeopuH ((OpPMUPOBaHME TIPeJCTaBJIeHUM O CTPYKTYpe TOCTPOEHHS
¢u3ruecko TeopuM, poM (PyHJAMEHTATbHBIX 3aKOHOB W TMPUHIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPOJie, TPaHULIaX MPUMEHWMOCTH TeOpWH, /ISl OMHCAHHWSI eCcTeCTBEeHHO-
HayUHbIX SIBJIEHUI 1 TIPOL|ECCOB).

CucTeMHO-/eSITeTbHOCTHBIM TIOJXO0/ B Kypce (GM3UKH pean3yeTcs TPesK/e BCero 3a CUéT
OpraHu3alvy KCIIepUMEHTATBbHON AesaTenbHOCTH obOyuatoruxcs. [Iis 6a30Boro ypoBHsI Kypca
¢U3MKK — 3TO WCIO/b30BaHWE CUCTeMbl ()POHTATLHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme 1o (u3uKe 00beAWHEHbI B OOIIMH CITUCOK
yUeHHYeCKUX TMPAaKTUUYeCcKuX paboT. BeijesneHue B yka3aHHOM TiepeuHe jlabopaTOpHBIX pabor,
TIPOBO/IUMBIX [I/Ii KOHTPOJII W OLEHKH, OCYLIECTB/ISI€TCS yYaCTHUKaMU 00pa30BaTesbHOrO
Triporiecca UCXofs U3 0cobeHHOCTel TUIaHUPOBaHUsL U OCHallleHus1 KabuHeTa ¢usuku. [Ipu 3TOM
obecrieurBaeTcsi OBJiafieHHe OOYUYarOIIMMUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbIE H3MepeHwUs,
WCC/IeIOBAaHUS 3aBUCUMOCTeH (PU3MUECKUX BEeJIMYMH U TIOCTAaHOBKY OITBITOB TIO TIPOBEpKe
TIPe/IJI0O’KEHHBIX TUITOTE3.

Bosbiioe BHUIMaHMe y[esisieTcsl pelieHn0 PaCuETHBIX M KaueCTBeHHBIX 3ajau. [Ipu aTom
JJIsl PACUYETHBIX 3a/jau TIPUOPUTETOM SIBJISTFOTCS 3a/jauyl C SIBHO 3aIaHHOM (hM3UUeCcKOol MOJesbio,
TI03BOJISIIOIIME TIDUMEHSITh M3yueHHbIe 3aKOHbI M 3aKOHOMEDHOCTHM KaK W3 OJHOTO pa3szena
KypCa, TaK U UHTETPUPYS 3HaHUsI U3 pa3HbIX pa3/esioB. [Iis KaueCTBeHHBIX 3a/lau IPUOPUTETOM
SIBJISTIOTCSL  3aJjaHUsi Ha OOBSICHeHWe TIPOTeKaHWsi (U3NUeCKUX SIBJIeHWH W TPOLIeCCOB B
OKpY>KaroIllel >KU3HH, TpeOyrolque BbIOOpa (M3MUECKOH MOAeNH sl CUTYal[dd ITPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsiMu PI'OC COO K MaTepHasbHO-TEXHHUUECKOMY
obecrieueHn0 yueOHOro mporjecca 0a30BbIli ypOBeHb Kypca (M3MKM Ha ypPOBHE CpPeJHEro
obujero oOpa3oBaHUs JO/DKEH M3y4yaThCsl B YCIOBHUSIX MpeJMeTHOro KabuHeTa (M3UKU WU B
YC/IOBUSIX UHTEIPUPOBAHHOTO KaOMHeTa TIpeIMETOB eCTeCTBEeHHO-HAyUHOro LMK/Ia. B kabuHere
¢u3MKK JO/DKHO OBbITh HeoOXoauMoe JjabopaTopHOoe 000pyZOBaHWE /ISl BBITIOJIHEHUS
yKa3aHHbBIX B TIpOrpaMMe 1o ¢u3vKe yuyeHUYeCKUX MpakTHUeCKHUX paboT U [eMOHCTpalMOHHOe
obopy/loBaHue.

HeMoHCTpalioHHOe 0060py/ioBaHWe (OPMHUPYETCSI B COOTBETCTBUU C TIPHUHIUIIOM
MUHMMA/IbHOM JI0CTaTOUHOCTH U 00ecrieurBaeT MOCTAaHOBKY MEPEeUrC/IeHHBIX B TIPOTPaMMe 10
¢u3MKe KIHOUEBBIX AEMOHCTpALWN [ WCCIe[OBaHUsS HM3y4yaeMbIX SIBJIEHHM U TIPOLeCCOB,
IMITUPUYECKUX U (QyHAMEHTAaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMeHeHHH.

JlabopaTopHoe o0OopyJoBaHMe /il YUYEeHUYeCKUX MPAaKTHUeCKWX paboT (opmupyercs B
BU/Ie TEMAaTHUECKMX KOMIUIEKTOB M 00ecreurBaeTcsi B pacyéTe OJHOTO KOMIUIEKTA Ha JIBYX
obyuaroiuxcs. TeMaTHueckHe KOMIUIEKTHI jabopaTopHOro 000pyAOBaHUSI [O/DKHBI OBITH
TIOCTPOEHbI Ha KOMITJIEKCHOM HCIT0/Ib30BaHUM aHATOTOBBIX W LU(POBLIX NMPUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEPUTETbHBIX CUCTEM B BU/ie LIM(POBBIX J1ab0PaTOPHiA.

OCHOBHBIMU LIe/IIMU U3yueHus: PU3rKH B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

* (dopmupoBaHWe WHTepeca W CTpeM/IeHUs OOYYalOUIMXCS K HAyYHOMY HW3yUeHUIO

TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/lbHBIX ¥ TBOPUECKHUX CITIOCOOHOCTEH;
® pa3BUTHe TMpeJCTAaBJIeHUH O HAyuHOM MeToJie T[I03HaHUS W (popMHUpOBaHUe
WCC/Ie[JOBaTe/TbCKOTO OTHOLIEHUS K OKPY>KaIOIL[UM SIBJIEHUSIM;



dbopMrpOBaHre HayYHOT0 MHUPOBO33peHHsI KaK pe3y/ibTaTa U3yueHusi OCHOB CTPOEHUs
MaTepuH U GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKWY;

(dopMrpoBaHre yMeHUI 00BSICHSITH SIBJIEHUS C MCIO/Ib30BaHUEM (PU3NUYeCKUX 3HAaHUN U
HayUHbIX /10Ka3aTe/bCTB;

(opMrpoBaHUe Tpe/CTaBAeHU O PO (PU3UKH [Jis1 Pa3BUTHSL JPYTUX eCTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

HocTiwkeHue 3TUX Iieell obecrieunBaeTCsl pellleHHeM C/eJYIOIUX 3aJauy B TpoLjecce
M3yueHus Kypca pU3MK1 Ha ypOBHe CpeZiHero obirero obpa3oBaHus:

npuobpeTeHre CUCTeMbI 3HaHUM 00 00IUX (PU3MUeCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeOpUsIX, BK/IIOUasi MeXaHUKY, MOJIEKY/SIpHYIO (PH3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYHO
(GU3MKy 1 3/1eMeHTbI aCTPOPU3UKY;

dopMUpOBaHHE YMEeHWH TIPUMEHSITh TeOpeTWYeCKWe 3HaHUSI [ OObsSCHEeHUs
Gu3MueCKUx sIBJIEHUH B TIPUPOZle W [/l TIDUHSATHS TPAaKTHUECKWX pelleHud B
TOBCEeIHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB peIlleHrsT Pa3/MuyHbIX 33/au C SBHO 3aJ[aHHOM (DHU3UUECKOU
MO/Ie/IbIO, 3ajau, TIOApa3yMeBalolUX CaMOCTOSITEIbHOEe CO3/iaHue (hDU3NUeCKOM
MO/Ie/TH, a/IeKBaTHOW YCIOBUSIM 3a/1auM;

MOHMMaHWe (PY3UYeCKMX OCHOB M TPUHLIUIIOB JIeHCTBUS TeXHUUYECKUX YCTPOMCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BIUSHUS Ha OKPY’KaloLLyl0 Cpesy;

OBJIaJleHMe MeTOZaMH CaMOCTOSITe/TbHOTO TJIAHWPOBaHUs U TPOBeJieHUsl (PU3NUeCcKrx
9KCTIepUMEHTOB,  aHajiu3a W  MWHTeprnpeTauuud  uHGOpMAlUM,  OIpe/e/ieHUs
JIOCTOBEPHOCTH TI0JTyUYeHHOTO pe3y/ibTara;

Co3/laHWe YCJOBUH /11 Pa3BUTUSI YMEHUM TIPOeKTHO-UCC/Ie[JoOBaTeIbCKOM, TBOPUECKOM
JesITe/TbHOCTH.

Ha u3yuenue ¢u3uku (0a30BBI ypOBEHb) Ha YPOBHe cpefHero obiero oOpa3oBaHUs
otBoAuTCsA 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Heziento), B 11 Kinacce — 68 uacoB (2
yaca B HeJleJio).

[TpepasiaraeMelii B IporpamMmme 1o (Gusrke rnepeueHb 1abOpaTOPHBIX U TMIPAKTUUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/h fieJlaeT BLIOOD TpoBeZieHUst 1abopaTOpHBIX paboT u
OTTBITOB C YUETOM WHAWBHAYATbHBIX 0COOEHHOCTe 00yUarouXCsl.

COJEPXAHUE OBYYEHUSA

10 K/TACC

Pazpgen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHUSA
dusrka — Hayka O rpupoge. HayuHble MeTozbl M0O3HaHUS OKpyKaroliero mupa. Posb
9KCIepUMeHTa U TEOPUHU B TpoLiecce NM03HaHUS PUPOAbI. DKCIIePUMEHT B (hU3UKe.
MogenvpoBaHue (u3nuecKUx siBleHWH U TpoleccoB. HayuHble runoresbl. @usnueckue
3aKOHBI U Teopru. ['paHuULIbI MPUMEHUMOCTH (H3UUeCKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pomb u mecto gusuku B (OpMUPOBAHHMK COBpEMEHHOW Hay4yHOW KapTWHbI MUpa, B
NIPaKTUYeCKOM eaTe/TbHOCTH JTI0/IeN.
LemoHcmpayuu
AHanoroBbie ¥ LIU(PPOBBIE W3MepHUTe/IbHbIE PUOOPHI, KOMITbIOTEPHBIE JaTUUKH.



Pa3pgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe [JBKeHHe. OTHOCHUTETBHOCTh MeXaHW4YeCcKoro JBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemelijeHre, CKOpOCTb (CpeiHsIsI CKOPOCTb, MIHOBEHHasi CKOPOCTb) U yCKOpeHUe
MaTepuaJbHOW TOYKM, UX MPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue nepeMeleHnid U
C/I0)KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKODEHHOe TIpSIMOJIMHeHoe ABrkeHUe. ['pauku 3aBUCUMOCTH
KOODP/ZIMHAT, CKOPOCTH, YCKOPEHUsI, MyTH U NlepeMelljeH!s1 MaTepUaJibHOM TOUKU OT BPEMEHH.

CBo6o/iHOE TIajieHue. Y CKopeHre CBOOOJHOTO Ta/IeHHs.

KpuBonuHeliHoe [BwkeHWe. [IBW)KeHHWe MaTepuaJibHOM TOUKM 10 OKPY)KHOCTH C
MOCTOSIHHOW 0 MOJYJ/II0 CKOPOCTBIO. YT/IOBasg CKOPOCTb, JIMHelHasi CKOpocTb. [lepuog wu
yacrora obpaitieHusi. LleHTpocTpeMUTe/IbHOE YCKOPEHHe.

TexHuueckue yCTpOMCTBA U TMpaKTUYeCKOe TpHMeHEeHWe: CIUJOMEeTD, [BWKeHHe
CHaps/I0B, LielHbIe U peMEHHbIe Iepe/lauu.

LemoHcmpayuu

Mopenb cucTeMbl OTCU8Ta, UTFOCTPALS KUHEMaTHUYeCKUX XapaKTEePUCTUK JBMKEHUSI.

[Tpeo6Gpa3oBaHue BMXEHUH C UCTIOIb30BAHHUEM MPOCTHIX MEXAHH3MOB.

ITazeHvie Tes1 B BO3JyXe U B pa3peXeHHOM ITIPOCTPaHCTBe.

HabnroeHue Br>KeHust Tesla, OpOLLIEHHOTO M0/, YT7I0M K TOPU30HTY Y TOPHU30HTA/IBHO.

V3mepeHue yckopeHUst CBOOOIHOTO Ta/IeHUsI.

HaripaBieHvie CKOpOCTH NpY JBVKEHUY T10 OKPYKHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHrie HepaBHOMEPHOIO IBW)KEHHUSI C LieJIbI0 OTpe/ie/ieHUs MTHOBEHHOW CKOPOCTH.

WccnenoBanme  COOTHOLLIEHWS — MeXJy  MOyTAMH,  TPOWJEHHBIMA  TeJIOM  3a
roc/ieloBaTe/lbHble paBHble TIPOMEXYTKU BpEMEHM TIpH DPaBHOYCKOPEHHOM [BW)KEHUH C
HayajbHOW CKOPOCTBIO, PaBHOM HYJIIO.

N3yueHue ABMKeHUs 1IapUKa B BI3KOW XKUJKOCTH.

V3yueHue JBM>KeHUs Tesa, OPOLIIEHHOTO FOPU30HTAIBHO.

Tema 2. Tunamuka

[Mpuniun otHocuTenbHOCTH ["anuses. [TepBbiii 3aKkoH HetoTOHA. VIHepLMaibHbIe CUCTEMBI
OoTCuéTa.

Macca Tena. Cuna. IlpuHuun cynepnosuuyu cwi. Btopor 3akoH HbrooTOHa fis
MarepuaabHOU TOUKHU. TpeTuii 3aKkOH HbIOTOHA /17151 MaTepUabHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna Tsbkectd. [lepas kocMuueckast CKOpPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tesa.

Tpenue. Buzabl TpeHus (MOKoOsi, CKOJib)KeHUsl, KaueHus1). Cuna TpeHusi. Cyxoe TpeHUe.
Cuna TpeHUs CKOJIb)KeHUSI U cua TpeHus 1okosi. KosdduiuenT tpenus. Crna conpoTUBIeHUs
TIpU IBW)KEHUM TeJla B JKUJKOCTH WUJ/IU rase.

[MTocTymnaTe/ibHOE U BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO TBEP/OTO Tea.

MoOMeHT Cu/Ibl OTHOCUTENBHO OCv BpalleHus. [lnedo cusibl. YC/IOBUST paBHOBECHS
TBEPZOrO Tesa.

TexHuyeckre yCTpOMCTBA W TIPAKTUYeCKOe TpPUMeHeHWe: TIOJLUWITHUKY, [IBU)KEeHUe
HCKYCCTBEHHbBIX CITyTHUKOB.

Llemoncmpayuu

fABnenvie uHepLUM.



CpaBHeHMe MacC B3aMO/eHCTBYIOLUX TeJl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxxeHue CUJL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JehOpMaLivy.

HegecomocTs. Bec Tesa rnpu yCKOpeHHOM TMOAbEME U MaJeHUMU.

CpaBHeHMe CUJT TPeHUS TIOKOSI, KAUeHUS U CKOJTbKeHUS.

YcnoBus paBHOBecus TBEpZAOro Tesa. Buabl paBHOBeCUs.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

W3yueHue nBrkeHUst OpycKa 10 HaKJIOHHOM TIJIOCKOCTH.

VccnenoBanve 3aBUCHMOCTU CWJI YIIPYTOCTH, BO3HUKAKOIIUX B NPY)XUHE U Pe3UHOBOM
obOpastie, OT Ux JedopMariyu.

ViccnenoBanue ycioBri paBHOBeCHsI TBEPZOrO Tesla, UMEIOLLero OCh BpallleHuUs.

Tema 3. 3aKoHbI COXpaHeHUsl 8 MeXAHUKe

VmMnynibc MaTepuanbHOM TOUKH (Tesa), CUCTeMbl MaTepuaibHbIX TOUeK. VIMIy/IbC CUJTBbI U
V3MeHeHUe UMITyJibCa Tejla. 3aKOH COXPaHeHUs] UMITyJibca. PeakTUBHOe IBM)KeHUe.

Pab6ota cunbl. MOIITHOCTH CHJTBI.

KuHeTnueckasi Heprusi MaTepuasbHOM TOukd. Teopema 00 M3MeHEeHMH KUHETUYECKOU
SHEepruM.

[ToteHuuyanbHas sHeprus. [loTeHLManbHas sHepryst ynpyro Ae(opMUpOBaHHOMW MDY KUHBI.
[MoreH1ManbHast SHepPrys Tesia BOIM3U MOBEPXHOCTU 3eMJIH.

[ToreHIManbHBIE U HeMOTeHLWMalbHble CUIbl. CBsi3b PabOThI HEMOTeHLMaTbHBIX CUT C
V3MeHeHreM MeXaHW4YeCKOW SHepruu CUCTeMbI Te/l. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepruu.

Yrpyruve v Heynpyrue CTOJIKHOBEHUS.

TexHUUeCKre yCTPOMCTBA U MpaKTUUeCKOoe MPUMEHeHUe: BOJOMET, KOMEp, MpY>XKUHHBIN
MIUCTOJIET, JBYD)KEHUEe pakKerT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMILYJIbCa.

PeakTrBHOe /IBIKeHUe.

[Tepexop MoTeHIATBHON SHEPTMU B KUHETHUECKYI0 U 00paTHO.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

V3yuenne abCOMIOTHO HeYNpPyroro yZapa C TOMOIIBI) [BYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

WccnenoBanve cBs3W pabOThl CH/BI C W3MEHEHHWEM MeXaHMUeCcKOW SHeprud Tesa Ha
TIpUMepe pacTshHKeHUs] pe3MHOBOTO JKI'yTa.

Pa3pen 3. MonekynspHas (pu3MKa ¥ TepMo/JUHAMHUKA

Tema 1. OcHO8bI MO/1EKYASPHO-KUHeMUYeCcKoli meopuu

OCHOBHBI€ TIOJIOXKEeHHsT MOJIEKY/IIPHO-KUHeTUUeCKOW TeOPUU U UX OTBITHOe 000CHOBaHUe.
bpoyHoBckoe paBwkeHue. [duddys3us. XapakTep [ABWKEHUSI U B3aUMOJEMCTBUSI UaCTHUL]
BellectBa. Mojiled CTPOEHHsI Ta30B, >KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BellleCTBA Ha OCHOBe 3TUX Mofesneid. Macca u pasmepbl Morekyn. KomvuecTBo BellecTBa.
[TocrosinHast ABorazpo.

TernioBoe paBHOBecue. Temrniepatypa u eé usmepenue. Illkana Temrneparyp Llenbcus.

Mogens ujeansHoro rasa. OCHOBHOe ypaBHeHUE MOJIeKY/ISIPHO-KUHEeTHUeCKON Teopuu
uzleanbHOTO ras3a. AOcCo/OTHasi Temriepatypa Kak Mepa cpefHell KUHeTHUeCKOW 3Hepruu



TeIJIOBOrO [JBWKeHUs uvactul rasa. Illkana temneparyp KesnbBuHa. ['a3oBble 3aKOHBI.
YpaBHeHue MenpeneeBa—Knaneiipona. 3akoH [anbToHa. M3omporieccel B HWjjeaJbHOM rase C
TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['padrueckoe mpescTaBieHue W30MPOLIECCOB: U30TEpMa,
130xo0pa, n3obapa.

TexHUUecKre yCTPOUMCTBa U MPaKTUUYeCcKoe IpUMeHeHre: TepMoMeTp, OapomeTp.

Llemoncmpayuu

OnbIThl, [0Ka3blBaroOllMe [UCKPeTHOe CTpOeHWe BelllecTBa, ¢ororpaduy MoJeKys
OpraHUYeCcKUX COeJMHEeHUN.

OnbITb N0 AW Y3UM KUAKOCTEN U ra3oB.

Mo/esib GPOYHOBCKOTO JIBHXKEHUSI.

Mopgens onbita lTepHa.

OnbIThl, JOKa3bIBaloLIMe CylLlleCTBOBaHUE MeKMOJIEKY/ISIPHOTO B3aMO/IeHCTBUSI.

Mogensb, WTIOCTPUPYIOLAs MPUPOAY JaB/eHus ra3a Ha CTeHKH COCy/Za.

OmnbITh], UUTIOCTPUPYIOLIME YPaBHEeHNe COCTOSTHUS U/lea/lbHOrO ra3a, U30IpoLIecChl.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

OrmpefiesieHe Macchbl BO3ZlyXa B K/IACCHOM KOMHAaTe Ha OCHOBe H3MepeHMH o0béma
KOMHATBI, 1aBJIeHUsI U TeMITepaTypbl BO3ZlyXa B HeH.

VccnenoBanue 3aBUCMMOCTY MeX/ly ITapaMeTpaMy COCTOSIHUS pa3pe)keHHOro rasa.

Tema 2. OcH08bI MepMOOUHAMUKU

TepMoprHaMHUueckasi cCUCTeMa. BHYTpeHHsIsl SHeprvsi TepMOJAWHaMHUYeCKOW CUCTeMbl U
crioco6bl eé u3MeHeHusi. KonuuectBo TernioTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
y/lea/IbHOro rasa. Bujpl Teruionepeaun: TeIIONPOBOAHOCTb, KOHBEKLUS, U3/lydeHue. Y Je/ibHast
TeIJIOEMKOCTb BelllecTBa. KoMuecTBo TeruioTel IIPY TeIuionepesaye.

[Tonsitue 06 apuabatHoM miporjecce. IlepBhiii 3aKOH TepMOJMHAaMHKH. [IprMeHeHue
TIepBOro 3aKOHA TePMOJMHAMUKH K M3orporieccaM. I'paduueckast mHTepripeTalysi paboThs rasa.

Bropoii 3akoH TepMosiHaMUKU. HeoOpaTUMOCTh MPO1IeCCOB B TIPUPO/IE.

TennoBbie MamyHbBL. [IpUHIUITBEL I€HCTBYS TETUIOBBIX MalvH. [Ipeobpa3oBaHus SHEpryuy B
TeI/IOBbIX MallvMHax. Kos@uuueHT nonesHoro AelcTBUs TeryioBold mawvHbl. Llukn KapHo u
ero Ko3(ULIMeHT M0JIe3HOTO0 JeNCTBHUS. DKOJ/IorHuecKre mpobsieMbl TeryIo3HepreTHKY.

TexHuueckue YCTPOMCTBA U IpaKTHUUeCKOe IIPUMeHeHHWe: JBUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHAULIMOHEP.

LemoHcmpayuu

Vi3meHeHWe BHYTpeHHell 3HEPruUM Tejia TIPH COBepIIeHWH PabOTHI: BBIIET TPOOKH U3
OyTBUIKM TIO[, JeliCTBHEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MmyTém
TpeHUs (BUJE0/eMOHCTpALUs).

V3MeHeHVie BHYyTpeHHeH 3Hepryu (TeMriepaTypbl) Tejla py Teryionepezaue.

OnbIT 110 aArabaTHOMY pacCIIMpeHUt0 BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTaTe/Isi BHYTPEHHEr0 CrOpaHusl, peaKTHBHOI'O [IBUraTeJIsl.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yie/IbHOU TeNI08MKOCTH.

Tema 3. Aepezamuble cocmosiHus 8ewjecmea. Pazoenbie nepexoobl

[Tapoobpa3oBaHre W KOHAeHcarus. VicriapeHue U KumneHue. AOCOMIOTHas W
OTHOCHTe/IbHas BI&XXHOCTh BO3Zyxa. HacblleHHbIN Map. YenbHasi TeryioTa napoobpa3oBaHusl.
3aBUCHMOCTb TeMIlepaTypbl KUIMIEHHUS OT [aBJIeHUs.



TBépgoe Teno. Kpucranimueckue U amopgHble Tesia. AHU30TPOIHUS CBOWCTB KPUCTAJIIOB.
Xugkue kpucramwibl. CoBpemeHHble MaTepuasbl. I[lnaBieHue U KpucTta/usanus. Y JebHas
TerioTa riaBiaeHus. Cybnumanysi.

YpaBHeHUe TernoBoro banaHca.

TexHWuyeckue YCTPOWCTBA M IIPaKTUUeCKOe NpHMeHeHUe: TWUIPOMEeTpP U TCHUXPOMETP,
Ka/JIOpUMeTp, TexXHOJIOTMM  IIOJIyYeHUsl COBpPeMeHHbIX MaTepuasioB, B TOM  4YUC/Ie
HaHOMAaTepuasoB, U HAHOTEXHOJIOTUU.

LemoHcmpayuu

CBOMCTBa HACHIIIEHHBIX T1aPOB.

Kunenue npu oHWKeHHOM JlaBJIeHUU.

Crnioco0Obl U3MepeHHst BIaXKHOCTH.

HabntoeHre HarpeBaHUs Y TIaB/IeHMs] KPUCTA/LJTMUeCKOTro BelllecTBa.

JeMOHCTparus KpUCTaIIoB.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

VI3MepeHye OTHOCUTeIbHOM B/IaXKHOCTH BO3ZyXa.

Paspen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3alysa Tesl. OJIeKTpUUeCKUWA 3apsz. [IBa BHza 371eKTPUUECKUX —3apsifioB.
[TpoBOAHMKY, IV31EKTPUKU Y TIOJIYTIPOBOJHUKN. 3aKOH COXPAaHEHHs 31IeKTPUYEeCKOro 3aps/a.

B3aumopeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld 3/1eKTpUUYeCKUM  3apsif.
Onektpuyeckoe Tiosie. HanpspkEHHOCTb SyieKTpyruyeckoro mnossd. [IpyHLWIT  Cyrepriosuuyu
3/1eKTPUYeCKUX Mosiel. JIMHUY HanpsHKEHHOCTH 3/1IeKTPUUECKOro TOJIS.

Pabora cum  3MeKTpocTaTUUecKoro Tiojisi. I[loTeHiman. Pa3HOCTH — TIOTEHI[HAIOB.
[TpoBOHMKY M IU3/IEKTPHKH B 3JIEKTPOCTaTUUYECKOM ToJie. Jlns/ieKTprueckasi IpOHUL[aeMOCTb.

O/1eKTpOEMKOCTb. KoHJeHcaTop. OneKTPOEMKOCTh IUIOCKOTO KOHZeHCaTtopa. JHeprus
3apsDKeHHOI 0 KOHZleHcaTopa.

TexHWUyecKye yCTpPOMCTBAa M MpaKTUYecKoe IpPUMeHeHHe: 3/IeEKTPOCKOIl, 371eKTPOMETP,
3/IeKTPOCTaTHUeCcKasl 3alljuTa, 3a3eM/IeHHe 3JIeKTPOrNpuOOpOB, KOHZEHCATOp, KOMUPOBA/IbHBIN
ammapar, CTpPyWHbIN TIPUHTED.

Lemoncmpayuu

Y CTpPOMCTBO Y TIPUHIIUIT ZIEMCTBUS 37IeKTPOMeTpa.

B3anMogeiicTBre Ha31eKTPU30BaHHBIX TeJl.

OJIeKTpUYeCcKoe I10J1e 3apsyKeHHBIX TeJl.

[TpoBOAHMKM B 3/1EKTPOCTaTHUECKOM TI0JI€.

OneKTpocTaThyecKas 3aljuTa.

[V5/1eKTPUKY B 3/1eKTPOCTaTUYECKOM T10JIe.

3aBUCUMOCTb  3JIKTPOEMKOCTH IIJIOCKOTO KOHZeHcatopa OT IUIOL[aJu IUIACTHH,
PaCCTOSTHUSI MEXKJY HUMH U IU371IeKTPUYECKOU MPOHML[aeMOCTH.

OHeprus 3apspKeHHOr0 KOH/IeHcaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3mepeHue 5/1eKTPOEMKOCTH KOH/eHCaTopa.

Tema 2. ITocmosiHHbIli 31eKmpudeckull mok. Toku 6 pas3AuuHbIX cpedax

ONeKTpUYeCcKu TOK. Y CJIOBUS CyILeCTBOBAHMS 3JIEKTPUUYECKOro TOKa. VICTOUHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK.

Harnpspkenve. 3akoH Oma /1711 y4yacTKa Lielu.



DneKTpruyecKoe COTIPOTHBJ/IEHUE. Y nensHoe COTIPOTHBJIEHUE BellleCcTBa.
[TocnenoBarenbHOe, NapasienbHOe, CMeLIaHHOe COe/IMHeHNe MPOBOJHUKOB.

Pab6oTa 3nekTprueckoro Toka. 3akoH /xoyssi—JIeHiia. MOIIHOCTb 3/IEKTPUUYECKOT0 TOKa.

DNeKTPOBWXKYILasi Chjla U BHyTPEeHHee COTPOTUB/IEHME WCTOUHMKA TOKA. 3akoH Oma Jjist
TOJTHOM (3aMKHYTOM) 3/1eKTpuueckoit ierm. KopoTkoe 3aMbIKaHUe.

OneKTpOHHAas MPOBOJUMOCTb TBEP/bIX METa/JIOB. 3aBUCUMOCTb COMPOTUBJIEHUSI META/I/IOB
oT TemnepaTtypbl. CBepXIpOBOUMOCTb.

OneKTprUuecKuii TOK B BakyyMe. CBOMCTBA 37IeKTPOHHBIX MMyYKOB.

[MonyripoBogHuku. CoOCTBeHHass W TPUMeCHasi TPOBOAMMOCTb  TOJTYTIPOBO/IHUKOB.
CaoiicTBa p—n-niepexo/ia. [1oynpoBOHUKOBbIE TIPUOOPBI.

ONeKTpUYecKMd TOK B pacTBOpax M pacillaBaxX 3JIeKTPOJMUTOB. OJIEKTPOIUTUUECKast
Juccouyanys. JneKTpoJIn3.

OneKTpruUecKri TOK B ra3ax. CaMoCTOSITe/TbHbIM ¥ HeCAaMOCTOSITe/TbHBIN pa3psii. Mo/Husl.
I1na3ma.

TexHUuecKkye yCTPOMCTBA W TMpaKTAYeCKoe TIpUMEHeHHe: aMIlepMeTp, BOJbTMETP,
peocTtat, HWCTOYHUKM TOKAa, 3JeKTpOHAarpeBaTe/bHbie TIPUOOPBI, 3T€KTPOOCBETHUTE/IbHBIE
NpUOOPBI, TEPMOMETP COTIPOTHBJIEHHUS], BAKYYMHBIM [JUOJ, TEPMHUCTOPbI U (DOTOPE3UCTOPHI,
TI0/TyTIPOBO/THUKOBBIM [TUO/I, TaTbBaHUKA.

LemoHcmpayuu

V3mepeHue CU/TbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTh COTIPOTHB/IEHUS LWIMHAPUYECKUX TTPOBOJHUKOB OT [JIUHBI, TIOL[AZH
TIOTIepeYHOr0 CeueHusl U MaTepuaia.

CMel1aHHOe coeJUHeHe MTPOBOJHUKOB.

[Ipsimoe u3MepeHHe >3/eKTPOABIKYLLeN cuibl. KOpOTKOe 3aMblKaHHe rajbBaHUUeCKOro
3/IeMeHTa U OLleHKa BHYTPeHHero COMpOTUB/IEHMUS.

3aBUCUMOCTb COMPOTUB/IEHUSI META/VIOB OT TEMIEePaTyphbl.

[IpoBOAYMOCTB 3J/IEKTPOJIUTOB.

WckpoBoti pa3psifi 1 NpOBOAUMOCTb BO3ZyXa.

OAHOCTOPOHHSISI TPOBOAMMOCTh AUO/A.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

W3yyeHne cMeIIaHHOTO COeJUHEHUSI PE3HCTOPOB.

W3mepeHue 3/1eKTPOJABWXKYIIeH CWUMbI MCTOYHMKA TOKAa W ero BHYTPEHHero
COTIPOTHBJIEHUSI.

HabsroeHue 3nekTpostu3a.

MesxnpeaMeTHbIe CBSI3U

N3yuenne Kypca ¢usukyd 6a3oBoro ypoBHsS B 10 Kjacce OCYIECTB/ISIETCS C YUYETOM
CoJlepKaTe/IbHbIX MEXKIIPeIMETHBIX CBsi3eld C KypcaMd MaTeMaTHK{, OWONoTvM, XUMHH,
reorpaduy U TeXHOJIOTHUH.

MescnpeOmemHble noHAMusl, CBsi3aHHble C M3yuyeHHWEM MeTO/0B HAay4YHOIO I03HaHUS:
siBJIeHWe, Hay4HbIM (akt, Turortesa, (u3nWyecKas BeIMUWHA, 3aKOH, Teopusi, HabsofeHwe,
9KCTMepUMeHT, MO/ie/IMpOBaHue, Mo/le/Tb, U3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHeHUM, JMHeWHas GyHKIOWs, Tmapabora,
ruriepboJia, ux rpauKu ¥ CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIIMU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHI'eHC, OCHOBHOE TPUTOHOMETPUUeCKOe TOXAEeCTBO, BEKTOPbl M WX TMPOEKIMA Ha OCHU
KOOD/IMHAT, C/I0’KeHHWe BEKTOPOB.



Buonozus: MexaHnueckoe [BIDKEHHe B JKUBOW Tipupofe, auddysus, ocMmoc, TerioodbmeH
JKUBBIX OPraHU3MOB (BH/bI TeIlioNepesauy, TeIJI0OBOe paBHOBeCHE), 37eKTpUYeCKue SIBJIeHNs B
JKUBOU TIpUpOJe.

Xumusi: IACKpPeTHOe CTpPOeHHe BellleCTBa, CTPOeHHe aTOMOB U MOJIeKYJl, MOJIb Bell|eCTBa,
MOJISIpHasi Macca, TeruloBble CBOMCTBA TBEDABIX Tes, XUAKOCTEH M ra3oB, 3JIeKTpUYecKHue
CBOMCTBA MeTaJI/IOB, 3/IeKTPOJIMTUYEeCKas JUCCOLMALYsl, FalbBaHUKa.

I'eoepacpus: Bna>xHOCTh BO3/lyXa, BeTPbl, DapoMeTp, TepMOMETP.

TexHonozus: ipeoOpa3oBaHue IBI)KEHUN C WCTIO/Ib30BaHMEM MeXaHH3MOB, YUET TPeHUs B
TeXHUKe, TOJLUIUMHUKY, HCIO/Ib30BaHME 3aKOHAa COXpaHeHWs] MMITy/ibCa B TexHHKe (pakera,
BOJIOMET W [Jpyrue), JBWraTelb BHYTPEHHETO CropaHus, TrapoBas TypOWHa, OBITOBOM
XOJIOAWBHUK, KOHJULIMOHEP, TeXHOJIOTUU T0JyUYeHHs COBPeMEeHHbIX MaTepuasoB, B TOM UHUC/Ie
HaHOMAaTepualoB, W  HAHOTEXHOJIOTHMM,  3JIeKTpOCTaTUuecKass  3alljuTa,  3a3eM/leHue
3/1IeKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TPUHTEp, 3JIeKTPOHAarpeBaTesbHble TPUOOPHI,
3/1IeEKTPOOCBETHUTE/bHbIE TPUOOPBI, T'aIbBaHUKaA.

11 K/IACC

Paspen 4. DiekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHasi UHOyKYust

[TocTosiHHBIe MarHWThHL. B3anMopelicTBHe NOCTOSHHBIX MarHuTOB. MarHutHoe Iiojie.
BekTop maruuTHOM MHAYKUMU. [IpUHLIUI CyTIeprIO3ULIMA MarHUTHBIX ToJied. JIMHUYM MarHUTHOM
VHAYKUMYA. KapTuHa TMHUM MarHUTHOM MHAYKLWH T10J151 TOCTOSTHHBIX MarHUTOB.

MarHuTtHoe moJjie TIPOBOJHMKA C TOKOM. KapTuHa MHUNA WHAYKLUM MarHUTHOTO TIOJIs
J/IMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOI'O KOJIbLIEBOTO TPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcresa. BzaumopaencTBre MPOBOJHUKOB C TOKOM.

Cuia AMriepa, eé MOAy/b U HarlpaB/ieHue.

Cuna JlopeHuja, eé MOAy/Ib U Harpab/jeHue. [IB)KeHWe 3apsbkKeHHOW YacTULlbl B
OJJHOPOZIHOM MarHUTHOM Tioj1e. PaboTa cusbl JIopeHiia.

SIBneHue 95/IeKTPOMarHUTHOM HWHAYKUMU. [IOTOK BeKTOpa MAarHATHOW WHAYKLUU.
ONeKTPOABWXKYILast CK/a UHAYKIMU. 3aKOH 3/1IeKTpPOMarHuTHOM UHAyKLuu dapazes.

BuxpeBoe 3sekTpuueckoe rmoje. ONeKTPOABWKYLAs Cula UHAYKLUM B IIPOBOJHUKE,
JBIDKYIEMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHUTHOM I10JIe.

ITpaBuio JleHua.

NHyKTUBHOCTE. SIBNeHHe CaMOUHAYKLMU. DJIEKTPOABIKYIIIAs CUIa CAMOMHAYKIWH.

OHeprus MarHUTHOI'O I10JIs1 KaTYIIKU C TOKOM.

ONeKTpOMarHuTHoe IoJie.

TexHUuyeckue yCTPOMCTBA M IpakKTHYeCKOe IpUMEHeHHWe: TIOCTOSIHHble MarHUTBhI,
3/7IeKTPOMAarHUThl, 3/IeKTPO/IBUTaTe b, yCKOPUTEe/IM 3/IeMeHTapHbIX YaCTHLl, UHAYKL[MOHHAS I1eYb.

Llemoncmpayuu

OneIT OpcTepa.

OTK/IOHEHMEe 3JIEKTPOHHOTO ITyYyKa MarHUTHBIM T0JIeM.

JIHWY VHAYKLMM MarHUTHOTO MOJIS.

BsaumogencTsue ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cusbl JIopeHLia Ha MOHBI 3/1EKTPOJIUTA.

SIBneHye 371eKTPOMAarHUTHOM MHAYKLIUH.
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IIpaBuio JleHua.

3aBUCHMOCTh 3/1eKTPO/IBWXKYILEH CUIbl MHAYKLMM OT CKOPOCTH HM3MeHeHHsl MarHWTHOIO
IIOTOKaA.

SABneHve caMOUHAYKLMU.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

W3y4yeHrie MarHUTHOT'O T0JIs1 KATYLLIKHA C TOKOM.

ViccnepoBanue [eliCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siB/IeHUS 3/1eKTPOMarHUTHOM MHAYKLIWU.

Pa3jen 5. Kosebanus 1 BOJIHBI

Tema 1. MexaHuuecKue u 3/1eKmpomMazHUmMHble Ko/1e0aHus

KosnebaTenbHasi cucrema. CBoOoAHbIe MexaHWYecKHWe KosiebaHus. ['apMoHHuUecKue
Kosnebanusi. Ilepuoj, uacTtoTa, aMruidtyjga M ¢as3a KosebaHuil. [Ipy>kKMHHBIM MasiTHUK.
Maremaruueckuii MasiTHUK. YpaBHeHHe TapMOHHYecKuX KosiebaHui. [IpeBpairieHue sHepruu
TIpY FapMOHUUECKUX KOoeOaHUsIX.

KonebaTenbHelii KOHTYp. CBOOO/HBIE 371eKTPOMarHUTHbIE Kose0aHHS B H/jeabHOM
KosiebaTelbHOM KOHType. AHa/lOTHsl MeXJy MeXaHWYeCKUMH ¢ 371eKTPOMarHUTHBIMU
kosebanussMu. @opmymna ToMcoHa. 3aKOH COXpaHeHUs! YHEPIMU B H/ealbHOM KosiebaTelbHOM
KOHTYpe.

[IpencraBneHue o 3aTyxaroluX KojebaHUsX. BbIHYyX/eHHble MexaHUuecKue KosiebaHusl.
Pe3oHaHC. BbiHyXIeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepemenHbIi1 TOK. CHHYCOWJA/IbHBIMA MepeMeHHbId TOK. MOIHOCTb [epeMeHHOIr0 TOKa.
AMIIUTYJHOE U [JeUCTBYIOIIlee 3HaUeHUe CUJIbl TOKa U HalpsDKeHUsl.

Tpanchopmarop. IlpousBozcTBO, Tepefaya W TOTpebeHHe 3/1€KTPUUECKOW SHEepruu.
OKOJIOTMUeCKHe PpHUCKHM TIpM TPOU3BOJCTBE 37eKTpo3Hepruu. KysbTypa HCIOIb30BaHUSA
3/1eKTPO3HEPryy B IMOBCEHEBHOMW >KU3HU.

TexHuueckye yCTPONCTBA M IIpaKTHYeCKOe TpUMeHeHHWe: S/eKTPUUYeCKUd 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3/1eKTporepeay.

Llemoncmpayuu

VWccnenoBaHue rapamMeTpoB KosiebaTebHOM crcTeMbl (IPY)KUHHBINA WM MaTeMaTH4ecKuit
MasiTHUK).

HabnromeHue 3aTyxaroiux KosebaHui.

VccnemoBanyie CBOMCTB BBIHYKJIEHHBIX KOJIeOaHUM.

HabsrozeHue pe3oHaHca.

CB0OO/HBIE 3/IeKTPOMarHUTHbIE KOJie0aHusl.

OcuyiorpaMMel — (3aBUCUMOCTA  CUJIbl  TOKA U HalpsDKeHUsi OT BpeMeHH) [Jist
3JIeKTPOMarHUTHBIX KoyieOaHuH.

Pe3onaHC npu nocsiefjoBaTe/IbHOM COeJUHEHUM pPe3UCTOpa, KaTYLIKW WHAYKTUBHOCTH U
KOH/leHcaTopa.

Mogjenb TMHUM 371€KTporiepeaun.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnenoBaHvie 3aBUCUMOCTH TTePUOZA MasTbIX KoyieOaHMii Tpy3a Ha HUTH OT JJTMHBI HUTH U
Macchl Ipy3a.

VccnenoBanve TmepeMeHHOIO TOKa B LieMd U3 I0C/e[0BaTeNbHO COeJUHEHHBIX
KOH/ZIeHCaTopa, KaTyLLIK/A U pe3uCTopa.

Tema 2. MexaHu4ecKue U 3/1eKINpOMazHUmMHble 60/1Hbl
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MexaHuyeckye BOJIHBI, YC/I0BUs pacripoctpaHenus. Ilepuos. CKOpoCTs pacripoCcTpaHeHUs
UM JvHa BojHbl. [lomepeuHble YW TIpOZO/IbHBIE BOJIHBL. VHTepdepeHLuss U AudpaxLus
MeXaHUYeCKHX BOJIH.

3BykK. CKOpoCTh 3ByKa. ' pOMKOCTB 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONeKTpOMarHWTHbIE BOJIHBL. Y CJIOBUSI U3My4YeHUs 3J1IeKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTals BekTopoB E, B, V B s/ekTpomarHuTHOM BO/He. CBOWCTBA 3/1€KTPOMAarHUTHBIX
BOJIH: OTpakeHHe, IIpeJioM/ieHHe, Moysipu3auysi, Audpakuys, HHTepdepeHLys. CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 371€KTPOMarHUTHBIX BOJIH. IIpYMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B TeXHUKE U
ObITY.

[TpuHLMIIBI paOCBA3U U TeneBuAeHus. Paguonokanys.

ONeKTPOMarHWTHOe 3arpsi3HeHUe OKpY Karollel Cpefbl.

TexHUUyecKre yCTPOMCTBA M MpPAaKTUYeCKOe MpPUMEeHEHHe: My3bIKalbHble MHCTPYMEHTHI,
y/AbTPa3sByKOBasl AUAarHOCTHKA B TeXHUKe W MeJWLIMHe, pajap, pajuONpUEMHUK, TeJIeBU30p,
aHTeHHa, TesieoH, CBU-reus.

LemoHcmpayuu

O6pa3oBaHye 1 pacrpoCTpaHeHHe TIOTIepeyuHbIX U MTPO/I0J/IBHBIX BOJTH.

Kosnebmolrieecst Teno Kak UCTOUHHK 3BYKa.

HabrofeHue oTpakeHus1 U TpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmonenue natepdepeHiuu U Audpakiiii MeXxaHu4eCKHUX BOJTH.

3BYKOBOI pe30HaHC.

HabmofeHre cBS3M TPOMKOCTM 3BYKAa M BBICOTBl TOHa C aMIUIMTYJOM M 4acTOTOU
KosieOaHuH.

WccnenoBanue  CBOWCTB — 3/IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe,  IpeIOMJIeHHe,
noJisipy3anus, Judpakuys, UHTepdepeHLus.

Tema 3. Onmuka

I'eomeTprueckas ontuka. [IpsmMonrHeriHOe pacripocTpaHeHre CBeTa B OZHOPOJHOM cpefie.
Jlyu cBeTa. ToueuHbIli ICTOYHUK CBeTA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue u300pa)keHUN B TIIOCKOM
3epkKasie.

[lpenomnenue cBera. 3akoHbl TIpeflomJieHHs1 CBeTa. AOCOMIOTHBIA  TOKasaTesb
npesiomsieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesibHBIM yros IOJHOTO BHYTPEHHEro
OTPa’KeHUSl.

Iucnepcus cBeta. CoxHBIN cocTaB bemoro ceera. L[BeT.

Cobuparonjie ¥ pacceuBaroiiye JiMH3bL. TOHKas smH3a. POKyCHOe paccTosiHue U
OTNTUYeCKasl CUjia TOHKOM /MH3bI. [TocTpoeHre n300pakeHU B COOMPArOIUX W PaCCEeUBAFOIUX
muH3ax. PopMysia TOHKOM JIMH3bL. Y Be/IMYeHue, jaBaemMoe JTMH30M.

ITpenesbl IPUMEHUMOCTH FeOMeTPUUeCKOU ONTHKU.

BonHoBasi omntuka. VHTepdepeHiusi cBeTa. KorepeHTHble WCTOUHUKU. Y CJIOBUS
Hab/MojeHnsT MaKCMMYMOB M MMHMMYMOB B MHTep(epeHIIMOHHOW KapTHHE OT JBYX CHH(Aa3HbIX
KOT'epeHTHbIX UCTOYHHKOB.

Mudpakumsi cBera. [udpakiuroHHasi peméTka. YcioBue HAOMIOJEHUST TJIaBHBIX
MaKCHMMYMOB TpU TMaJleHUu MOHOXPOMAaTHUeCKOro CBeTa Ha AM(PaKLIMOHHYIO PeLIETKY.

[Tonspusanys ceera.
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TexHUuecKkre YCTpPOWCTBA W TIPaKTUUeCKOoe TMpUMEHeHWe: OUKW, Jyra, doToarnmapar,
NPOEKLIMOHHBbIN ~ arrapar, MUKDPOCKOI, TeJeCKOM, BOJIOKOHHAasi ONTHKa, AU(paKioHHas
perIéTka, oIApoOus,

LemoHcmpayuu

[IpsiMosivHelHOe pacnpoCTpaHeHue, OTpakeHHWe U TipesiomyieHHe cBeTa. OmNTUYecKue
TIpUOOpHI.

[TomHOe BHyTpeHHee oTpakeHUe. Moziesib CBeTOBO/A.

WccnenoBaHuie CBOMCTB M300pa’keHUH B JIMH3AX.

Mopenu MUKPOCKOIIa, TeJIeCKoIIa.

Habmtogenve naTepdepeHLn CBeTa.

Habsmomenuve audpakiyy cBeTa.

HabmopeHue fucnepcuu cBeTa.

[TosyueHue crieKTpa C TIOMOLL[bIO TIPHU3MBI.

[TonyueHue crieKTpa ¢ OMOI[bIO0 AUPPAKI[MOHHON PeIIETKH.

HabsrozeHue nossipu3auy CBeTa.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabomni

N3mepeHue nokasareJisi IpesioM/IeHUs CTeKIa.

VccnenoBaHve CBOMCTB M300paykeHNH B JIMH3AX.

HabrozeHue fucnepcun cBeTa.

Pa3pgen 6. OcHOBBI crieljMa/IbHOM TeOPUHM OTHOCUTE/TbHOCTH
I'paHulIbl TIPUMEHHMMOCTH KJ/IaCCUYeCKOW MeXaHUKM. [locTynaThl CIieliiajJibHON Teopuu
OTHOCHUTE/TbHOCTH: HHBAPUAHTHOCTb MOJYJid CKOPOCTM CBeTa B BaKyyme, TIPUHLMUI
OTHOCHUTEeILHOCTH DWHIIITeHa.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/ijieHre BpeMeHU 1 COKpalljeHUe [I/TUHBI.
OHeprusi U UMNyJibC PeJIITUBUCTCKON YaCTULIBL.
CBsi3b MaCChl C 3HEPryer ¥ UMITY/IbCOM PeISITUBUCTCKOW YaCTHUL[bl. DHEPTHsl MOKOSI.

Pa3pen 7. KBanroBas ¢pusuka

Tema 1. Dn1emeHmMbl KBAHMOB0OU ONMUKU

dotonbl. Popmya [lnaHka cBsi3u SHepruu (HOTOHA C ero YaCTOTOM. DHEepPrusi U UMIYJIbC
dboToHa.

OtkpeiTe U wucciaefoBaHve (otospdekra. Omnbitel A. [. CroneroBa. 3akoOHBI
doroaddekra. YpaBHeHue DitHIITelHA A1 PoTosddexTa. «KpacHas rpaHunia» gportosddekra.

Haenenue ceeta. Omneite I1. H. JlebeneBa.

XrMUUeCKoe [IeliCTBUe CBeTa.

TexHUuyecKue yCTPOMCTBA U TpaKTUUeCKOe IpUMeHeHHe: (OTO3/eMeHT, (OTOAATUMK,
conHeyHast 6aTapesi, CBETOAUO/I.

Llemoncmpayuu

®oT03(peKT Ha YCTAHOBKE C LUHKOBOMU IJIACTUHOM.

ViccnepoBaHue 3aKOHOB BHelllHero ¢oto3gddekra.

Ceeroauos.

ConneyHas baTapes.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OnbiThl Pe3epdopza mo paccesHuto o -yactuy. [lnaHetapHas
Mozienb atoMa. [Toctynatel bopa. V3nyueHue v norsoijeHre (pOTOHOB MpH Iepexojie aroma C
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OJJHOTO YpPOBHSI SHepruu Ha [Jpyroi. Bupbl criektpoB. CrieKTp ypOBHell >SHepruu aToma
BOZIOPOJaA.

BosHoBgIe cBoiicTBa uactull. BosHel fe bBpoiins. KopryckyasipHO-BO/THOBOM [1yaU3M.

CrioHTaHHOEe U BbIHY>XJ|EHHOE U3/TyueHue.

TexHWuyeckue yCTpPOMCTBA U TNPaKTUUeCKOe T[PUMEHEeHHWe: CIIeKTpa/JbHbIM aHaau3
(cekTpockom), na3ep, KBAHTOBbIY KOMITbIOTED.

Llemoucmpayuu

Mogens oneita Pesepdopga.

OmnpefeneHye AJMHBI BOJHBI Jla3epa.

HabmtoeHre TMHeHYATHIX CIIEKTPOB U3y YeHHUs.

Jlazep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

HabromeHue muHeyaToro CriekTpa.

Tema 3. AmomHoe s10po

OKCIIepUMeHThI,  [IOKa3blBaloOIlle  CJIOKHOCTb  CTPOEHusi  sjpa. OTKpbITHE
paaroakTuBHOCTU. OrnbIThl Pe3epdopa 1o onpeziesieHNt0 cOCTaBa PaJM0OAKTUBHOTO U3TyUYeHUSI.
CoiicTBa anbta-, beta-, raMMa-u3nyueHusi. BiusiHYe paJu0aKTUBHOCTH Ha >KUBbIe OPTaHN3MBbI.

OTKpbITHE TIDOTOHA W HelTpoHa. HyknoHHas mopenb siipa ['eitsenOepra—lIBaHeHKO.
3apsap aapa. MaccoBoe uuncio sapa. M30Tomsl.

Anbba-pacriazi. DNeKTPOHHbINA U TIO3UTPOHHBINM OeTa-pacmaz. ["amMma-u3nyueHue. 3aKoH
Pa/IM0aKTUBHOIO pacrasja.

OHeprusi CBsI3U HyKJIOHOB B siipe. fAnepHbie cumbl. [JedekT Maccel sfpa.

AnepHbie peakiuu. [leneHre u CUHTE3 sifiep.

SnepHbiii peaktop. TepmosiiepHbiii cuHTe3. IIpobsieMbl W TepCIIEKTHBBI  siZiePHOM
SHepPreTUKU. DKOJIOTHUYeCKHe acleKThl siZilepHOUM SHepreTHKU.

OneMeHTapHble YacTulpl. OTKpbITHE TO3UTPOHA.

MeTo/bp1 HAO/TIOAEHUS ¥ PETUCTPALIMK JIeMeHTapHBIX YaCTHL].

dyHaameHTa/IbHble B3auMoZencTBus. EAMHCTBO (pM31uecKoi KapTHHBI MUpa.

TexHWUyecKue YCTPOWMCTBa U MpaKTUuUecKoe MpUMeHeHHe: /103MMeTp, Kamepa BuibcoHa,
s/IePHBIN peakTop, aToMHast boM0a.

Llemoucmpayuu

CuéTurK MOHU3UPYIOL[UX YaCTHULI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

WccnenoBanuie TpeKOB UacTul] (1o roToBbIM oTorpadusim).

Pa3jen 8. D/1eMeHTHI aCTPOHOMMH M aCTPO(PU3UKH

Orarnbl pas3BuTHs  acTpoHoMuM. [IpukiasHoe UM MHUPOBO33peHYecKOoe 3HaueHue
aCTPOHOMUH.

Bug 3Bé3gHoro Heba. Co3Be3usi, ipKue 3BE3/bI, MIaHeThl, UX BUUMOE JBKEHHUE.

CoJsiHeuHas cucreMa.

CosHue. CosHeyHasi akTUBHOCTb. VcTouHMK 3Heprur CosHua W 3BE37. 3BE3[bl, UX
OCHOBHbIE XapaKTepUCTUKHU. [lyarpaMma «CHeKTpaibHbIM K/IacC — CBETUMOCTb». 3BE3[bI
[JIaBHOW TI0C/IeI0BAaTe/IbHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTb» [Jisi 3BE37 T/IaBHOM
10C/IelOBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble IIpe/iCTaB/lIeHUs O
TIPOUCXOXKAeHUU U 3Bo/roLK CoJiHLa Y 3BE3[]. DTarlbl )KU3HU 3BE3].
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Mneunsiti [TyTe — Hawa ["anaktuka. [Tonoxxenuve v aBxenue ConHia B ['anaktuke. Tumsl
rasakTvk. PaguoranakTvku v kBasapbl. YEpHbIe [bIPBI B s/ipaxX rajJakTHK.

Bcenennasi. Pacumpenue BcenenHoli. 3akoH Xa06ma. Pasberanue ramaktuk. Teopus
Bosbioro B3peiBa. PesiMkTOBOE U3/TyUueHue.

MaciurrabHasi cTpykTypa BeenenHoil. MeTtaranakTHka.

HepeiiénHble npo6sieMbl aCTPOHOMUM.

YueHnuueckue HabmoO0eHust

HabmtofeHnsi HeBOOPYKEHHBIM T71a30M C MCII0/Ib30BaHHEM KOMITBIOTEPHBIX MPUIOXKEHUH
JJIs1 oTIpe/iesieHUsI TI0JI0)KeHHs1 HeOeCHbIX 00BeKTOB Ha KOHKPETHYHO IaTy: OCHOBHbBIE CO3Be3[Hs
CeBepHOro MoJjyiapus 1 ipKue 3Bé3/bl.

Habsroenusi B Tesieckor JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O0o0m1aroIee MOBTOPeHUE

Ponb ¢u3MKM M acTpOHOMMM B SKOHOMMUECKOM, TEXHOJOTMUeCKOM, COLMaJbHOU U
9THUeCcKOM cdepax [JesiTeTbHOCTU ueoBeKa, pPOJb W MeCcTO (PU3MKM M aCTPOHOMMM B
COBpEMEHHOW HayyHOM KapTMHE MHpa, pojib (U3NYecKol Teopud B (HOPMUPOBAHUU
Tnipe/icTaB/ieHni 0 (hU3UYecKol KapTHHe MUpPa, MecTo (pr3nuecKoi KapTUHBI MUpPa B 00IIeM psTy
COBpPEMEHHBIX eCTeCTBeHHO-Hay4HbIX Npe/ICTaB/IeHUH O IIPUPOJeE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usvku 0a3oBoro ypoBHsi B 11 Kjacce OCYIIECTBIISIETCS C yUETOM
COZlepKaTe/IbHbIX MEXXIPeJIMETHBIX CBsi3ell C KypcaMH MaTeMaTHUK{, OWOJIOTHH, XWUMWH,
reorpavy ¥ TEXHOJIOTHH.

MescnpeOomemHble noHsimusi, CBsi3aHHble C HM3y4YeHUEM MeTO/I0B HAyYHOIO IO3HaHUSI:
sIBJleHUe, HayuHbld (akT, rumnoTes3a, ¢u3Mueckas BeJWYMHA, 3aKOH, Teopws, HabmrofeHue,
3KCIIePUMEHT, MOJe/IMpOBaHNe, MOJie/lb, U3MepeHue.

Mamemamuka: pellleHue CUCTeMbl YpaBHEHHH, TPUTOHOMeTpUUecKue (YHKLMU: CHHYC,
KOCHHYC, TaHIeHC, KOTaHTeHC, OCHOBHOe TPHUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl U MX
MPOeKIIMM Ha OCU KOOpP/WHAT, CJIO)KeHWe BEeKTOPOB, NMPOM3BOJHbIE 37eMeHTapHbIX (YHKLWH,
TIPU3HAKW T10Jj00UsI TPeYTO/IbHUKOB, OTIpe/ie/ieHre TUIOIIaN TVIOCKUX (GUryp v 00bEMa Tert.

Buosnoeus: snekTpuyecKue siBlieHUs B JKMBOW TMpupojie, KosiebaTenbHble ABWKEHUS B
)KUBOW TIpHUpOJie, ONTHYeCKHe sIBJIEHWs B J>KUBOW IPUpOJe, [eHCTBUe pajyaliid Ha J>KUBbIe
OpraHU3MBl.

Xumusi: CTpoeHHe aTOMOB M MOJIEKYJ, KPUCTa//IMuecKass CTPYKTypa TBEpABIX Tell,
MeXaHHU3Mbl 00pa30BaHus KPUCTA//TMYECKOUW PeIIETKH, CTIeKTPa/IbHBINA aHa/u3.

Teoepacpusa: mMarHUTHBIE TOMIOCa 3eMIH, 3a/1e)KU MarHUTHBIX py[, GOTOChEMKA 3eMHOMN
TIOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTpSICeHUM.

TexHon02usA: MTUHUU 3JIEKTpOIepesiay, reHepaTop MepeMeHHOr0 TOKa, 3/1eKTPO/BUraresb,
VH/YKLMOHHAs Teuyb, pajiap, paJWONpHUEMHUK, TejleBU30p, aHTeHHa, Tene¢doH, CBU-neus,
TIPOEKLIMOHHBIH anrapar, BOJIOKOHHasl ONTHKA, CoHeuHast 6arapest.
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IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yuebHoro npeameTra «®Pu3nKa» Ha ypOBHe CpefiHero o0Iero obpa3oBaHMS
(ba3oBbIi  ypOBeHb) [O/DKHO  00ecreunTb  JOCTHXKeHWe — C/IeAYHOIIUX  JIMUYHOCTHBIX,
MeTaripeIMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/bTaToB.

JINMYHOCTHBIE PE3YJ/IBTATHBI

JINYHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOro mpegmera «®PU3MKa» [JO/DKHBI OTPakaTh
TOTOBHOCTb U CIOCOOHOCTh 00yUaroMXcsi PyKOBOACTBOBAThCs C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UL[MeNl JMUHOCTH, CUCTEeMON LIEHHOCTHBIX OpHWEeHTAluii, TIO3UTUBHBIX BHYTPEHHUX
yOeXXIeHni, COOTBETCTBYIOLIMX TPAJWMLIMOHHBIM  LEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacipeHye >XU3HEHHOTO OMbITa M OIbITa JeATeNlbHOCTH B TpOLiecce peanr3aljid OCHOBHBIX
HarpaB/IeHUI BOCIIUTATeIbHOU JIeTe/TbHOCTH, B TOM YHC/Ie B YaCTH:

1) rpa)k/JaHCKOro BOCIIUTAHUA:

cOPMUPOBAHHOCTb ~ TPAXKJAHCKOW TO3WLMM  OOyuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YjieHa POCCUICKOro 00IIecTBa;

TIPUHSITHE TPAAULIMOHHBIX OO0IIeuesIoBeUeCKUX TYMAHUCTHUECKUX W JeMOKPAaTUYeCKUX
LIeHHOCTel;

TOTOBHOCTb BeCTH COBMECTHYIO [eSiTe/TbHOCTh B WHTepecax TPaKJaHCKOTO O0OIecTBa,
y4acTBOBATh B CaMOYIIPaBJIeHUH B 00pa30BaTe/IbHOM OpraHu3aliy;

yMeHue B3aMMO/IeMCTBOBaTb C COLIMAJbHBIMM MHCTUTYTaMU B COOTBETCTBUM C HUX
GYHKI[USIMU ¥ Ha3HaueHUEeM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOMW J1esiITe/IbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOM U/IeHTUYHOCTH, NaTPUOTHU3MA;

L[EHHOCTHOE OTHOIlIeHWe K TOCYyJapCTBEHHBIM CHUMBOJIaM, AOCTM)KEHUSIM POCCUMCKUX
yUuéHbIX B 00/1aCTH (GM3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

c(opMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSsI, 3STUUYECKOTO MOBe/IeHUS;

CTIIOCOOHOCTH OLeHWBAThb CUTYAL[UI0 W MPUHKMMAaTh OCO3HAHHBIE pelleHHs], OPUeHTUPYSCh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YMUCJIE B 1eATe/IbHOCTH YUEHOr0;

0CO3HaHWe JIMYHOTO BKJIaZla B TIOCTPOEHKUEe YCTOMUMBOTO OyAyIiero;

4) 3cTeTUYEeCKOro BOCIIUTAHMSA:

3CTeTHYeCKOe OTHOILIeHHe K MUPY, BK/ItOUasi 3CTeTUKY HayuHOTO TBOPUYECTBA, TIPUCYILIEro
¢u3nUecKoil HayKe;

5) TPy/I0BOTr'0 BOCIIUTAHUSA:

VMHTepeC K pa3iuuHbiM cdepaM MpodeccuoHaNbHOW JeATeNbHOCTH, B TOM UHMCIIe
CBSI3aHHBIM C (U3UKOH U TEeXHUKOH, yMeHHe COBepIllaTb OCO3HaHHBI BbIOOp Oymyieit
nipodeccry U peasu30BbIBaTh COOCTBEHHbIE KU3HEHHbIe TI/IaHbI;

TOTOBHOCTb U CITOCOOHOCTb K 00pa30BaHUIO0 U camMoobOpa3oBaHHWIO B 00acTy (pU3MKK Ha
MPOTSPKEHUU BCEU >KU3HUY;

6) 3K0/I0rMUeCcKoro BOCIIHUTAHUSA:

cOpMUPOBAHHOCTb IKOJIOTUYECKOW KY/IbTYpPhbl, OCO3HaHWE TII00a/bHOTO XapakTepa
9KOJIOTUYeCKUX Tpobsiem;
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MJIaHUPOBAaHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarollleld cpejle HA OCHOBE 3HaHUS
1je/leld yCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa;

pacivpeHve OMbITa [JesSTebHOCTU SKOJIOTMYEeCKOM HarpaB/eHHOCTM Ha OCHOBE
MMEIOIIUXCS 3HaHUM 10 (PU3KKe;

7) HeHHOCTH HayYHOI'0 NO3HAHHUSA:

C(POPMHUPOBAHHOCTb MMPOBO33D€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs GU3NUECKON HAYKU;

OCO3HaHUe LIeHHOCTH HayuyHOM [iesiTe/IbHOCTH, TOTOBHOCTh B IpOLiecce U3yueHUs GU3MKU
OCYILL[eCTBJISITh POEKTHYIO 1 UCC/Ie/]0BaTeNbCKYIO JeaTebHOCTb UHAMBUYa/IbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBbIE YHHBepPCaIbHbIe yUeOHbIe e CTBUS
Ba3oBbie jlornueckue JelMCTBUA:

CaMOCTOSITE/TIbHO (POPMY/IMPOBaTh W aKTya/lM3UpOBaTh MpoO/eMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpeJIeJISATh LIeJTH JIesITe/TbHOCTH, 3a/laBaTh TlapaMeTphl M KPUTEPUH UX JOCTHKEHHS;

BBISIBJ/ISITH 3AKOHOMEDHOCTH U TIPOTUBOPEUHSI B PACCMaTPUBaeMbIX (hM3UUeCKUX SIBJIEHUSIX;

pa3pabaTkIBaTh IJIaH pelieHus Tpob/ieMbl C YUETOM aHa/IM3a UMEIOIUXCST MaTepHUa/TbHBIX
Y HeMaTepHa/IbHbIX PeCYPCOB;

BHOCUTb KODPEKTHUBBI B JIeIT€/IbHOCTb, OLIEHWBaTh COOTBETCTBHE pe3yJIbTATOB IIEJIsiM,
OLIEHUBATb PUCKHU TIOC/IEICTBUH JeITe/TbHOCTH;

KOOP/IMHUPOBaTb U BBIMOJHATL PAabOTy B YC/IOBUSIX pealbHOr0, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJEeNCTBYS;

pa3BUBaThb KpeaTHBHOe MbIIIIEHHE TTPU PellleHUH )KU3HEeHHBIX MpobsieM.

Ba3oBble ncc/iejoBaTe/IbCKHE JeHCTBHA:

B/IQ/IeTh HAayYHOW TEePMUHOJIOTHEM, K/TFOUEBBIMU TIOHSATHSIMUA W MeTOZaMu (HU3UUeCKOU
HayKU;

B/Ia/IeTh HaBbIKAMU yueOHO-MCC/IeZI0BaTe/IbCKOM M TIPOEKTHOM JesTe/TbHOCTH B 00/1aCTH
(bu3MKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TTOMCKY METO/ZIOB PellleHus 3a/1au
(bU3HUUECKOro COo/iep>KaHus, TPUMEHEHUIO PA3/IMUHbIX METO/I0B MO3HAHUS;

Ba/leTh BHU/aMH [IeTeJIbHOCTU TI0 TIOJyUYeHUI0 HOBOTO 3HAHHS, €ro WHTepIipeTalu,
npeoOpa3oBaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX YyueOHBIX CHUTyalUsX, B TOM 4YHCJe TIpU
CO3/]aHNU yueOHBIX MPOEKTOB B 00/1aCTh (hU3UKY;

BBISIBJIATh  IPUUMHHO-CJ/IE/ICTBEHHBIE CBSI3M W aKTya/M3WpOBaTh 3a/lauy, BbIABUraTh
TUTIOTe3y e€ pellleHWs, HaXOJUTh apryMeHThl [JIsl J/l0OKa3aTe/JbCTBa CBOMX YTBEPKIEHWUH,
3a/laBaTh NlapaMeTpbl U KPUTEPUU PeIIeHus;

aHa/IM3UPOBaTh TIOJyUeHHble B XO/le PpeIleHUsl 3a/laud  pe3y/bTaThl, KPUTHUECKU
OLIEHUBATb UX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

cTaBUTh U (HOpMYJIMPOBaTh COOCTBeHHbIE 3aZlaul B 00pa30BaTe/IbHOW [IesITe/TbHOCTH, B
TOM YKCJIe TIPU U3yueHUH (HU3NKU;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OL[eHUBATh TIPUOOPETEHHBIH OTIBIT;

yMeTb TIepeHOCUTh 3HaHUS 10 (GU3UKe B MPAKTHUECKYH 00/1aCThb )KU3HeAesITeTbHOCTH;

yMeTb UHTEeIPUPOBaTh 3HAHHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBI/[BUTATh HOBbIE UIeH, Mpe/ijlaraTh OPUrMHAJIbHbIE TTOJX0bI U PELIeHMUs;

CTaBUTb MPOOIEMBI U 3a/IauH, Z0IyCKAIOII[1e albTePHAaTHBHbBIE PEIIeHUSI.
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Pa6ora c uadopmanueii:

B/IaJIeTh HaBbIKAMU TO/TyYeHUs1 MH(popMayy (HU3NUeCcKoro Cofiep>KaHUsi U3 UCTOYHHKOB
Pa3HBIX THWIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TIOMCK, aHa/lu3, CHUCTeMaTU3alui0 W
WHTEePITPeTaLMI0 HH(OPMALUK PAa3/TUUHBIX BUIOB U )OPM Tpe/|CTaB/IeHus;

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpMaLY;

UCIIO/b30BaTh CpeACTBA HWH(OPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEeXHOJIOTWH B
peIlleHWH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHU3alMOHHBIX 3ajau C CoOmoJeHreM
TpeboBaHMI SPrOHOMUKH, TeXHUKU 0e30MacHOCTH, TUTHEHBI, pecypcochepeskeHus, MPaBOBbIX U
3THUECKUX HOPM, HOPM MH(OPMAL[MOHHO! 6e30macHOCTY;

CO37aBaTh TEKCThI (DU3UUECKOTO COJlep>KaHWsl B Ppa3lMUHBIX (opmarax C Y4ETOM
Ha3HaueHus: WHGOpPMALMM U L[eJIeBOM  ayJAWTOPHUM, BBIOMpas ONTHUMAabHYH (opmy
TIpe/ICTaB/IeHNs] U BU3ya/TU3aL|H.

KoMMyHUKaTHBHbIEe YHHBepCa/ibHbIe yueOHbIe /[eHCTBUA:

OCYILeCTBJISITH 001I[eHe Ha ypoKaX (\M3UKK U BO BHEYDPOUHOMU J1eITe/TbHOCTH;

pacro3HaBaTh MPeANOCHIUTKM KOHGIMKTHBIX CUTYalUi U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO W371araTb CBOI TOUKY 3PEeHHsI C HWCIOJb30BAHHUEM SI3bIKOBBIX
Cpe/CTB;

TIOHUMAaTh U UCIT0J/Ib30BaTh MPEUMYIIeCTBAa KOMaH/IHOW U UHUBUYaTbHON pabOThI;

BbIOMpATh TEMAaTUKy M METO/bl COBMECTHBIX AEWCTBHM C YUYETOM OOIUX HWHTEPECOB U
BO3MOYKHOCTeM KaXK/I0T0 usieHa KOJI/IeKTHBa;

NIPUHUMATL 1IeJId COBMECTHOW JleATeNIbHOCTH, OpPraHW30BbIBAaTb W KOOPAWHUDPOBATh
JIeliCTBUSI TIO €& [OCTH)KeHHWIO: COCTaB/AThL I/IaH [IeCTBUM, pacrpefensTb pPOJd C yUETOM
MHEeHUN Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOM paboThi;

OLIEHWBATb KaueCTBO CBOETO BKJ/IAZla M KaK/IOTO yUaCTHUKA KOMaH/IbI B 00U pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

ripejijlaraTh HOBbIE TIPOEKTHI, OLIEHWBAThb W€ C TIO3WI[MM HOBW3HBI, OPUTMHAILHOCTH,
MPAKTUUeCKON 3HaUMMOCTH;

OCYIIIeCTBJISITh TTO3UTHBHOE CTpAaTerMuyeckoe TIIOBeJieHHMe B Ppa3/IMuUHbIX CHUTYaLUsX,
TIPOSIB/IATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMAaTUBHBIM.

Pery/1siTHBHBIE YHHBepPCa/IbHbIE yueOHbIe efiCTBUSA
Camoopranusanus:
CaMOCTOSITE/TEHO OCYIIeCTB/ISITh TMO3HABaTeNbHYI0 [eSTeNbHOCTh B 00macT (U3UKH U
aCTPOHOMMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/jau;
CaMOCTOSITE/TBHO COCTAB/ISATh TJIAH pellleHHs] PACYETHBIX W KaueCTBEHHBIX 3ajiay, TIaH
BBITIOJTHEHUS] TIPAKTMUECKOH paboThl C  YUYETOM UMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U Npe/iNouTeHn ;
[laBaTh OLIeHKY HOBBbIM CUTYaL[UsIM;
pacIupsATh paMK{ y4eGHOT 0 rpeZiMeTa Ha OCHOBe JIMYHBIX IpeJTIouTeHNH;
JleJlaTh OCO3HaHHBIN BBIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
peleHue;
OL|eHMBaTh MPUOOPETEHHBIH OTIBIT;
crocobcTBOBaTh ()OPMUPOBAHMIO W TIPOSIBJIEHHIO SPYAWLMU B 007acTH  (QU3MKH,
TIOCTOSTHHO TOBBILLIATh CBOM 00pa30BaTe/bHbIN U KYJIbTYPHBINA YDPOBEHb.
CaMOKOHTPO/Ib, 3MOL{MOHA/IbHbBII MHTE/VIEKT:
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JlaBaThb OLI€HKY HOBBIM CHUTYallWsiM, BHOCHUTb KODPPEKTUBbLI B [IeSTEIbHOCTh, OLIEHHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

B/Ia/leTh HaBbIKaMU T03HaBaTe/bHOM pedieKCUM KaK 0CO3HAHUS COBepIaeMbIX JeHCTBUMN
Y MBIC/TUTEJTLHBIX TIPOIIECCOB, MX Pe3y/IbTaTOB U OCHOBaHUM;

WCTI0/Tb30BaTh TIPUEMBI ped/IeKCHH [I/1s1 OLIeHKU CUTYallUd, BEIOOpa BEPHOTO pellleHus;

yMeTb OLIeHUBaTh PUCKU U CBO@BPEMEHHO TIPUHUMATD PelleHHUs TI0 UX CHIYKeHUIO;

TIPUHUMATb MOTHBBI U apT'yMeHThI JPYTHX TIPU aHa/lu3e pe3yJibTaToB /IeATeIbHOCTH;

TIPUHUMATD Cebs1, TOHUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

TIPUHUMATb MOTHBBI U apT'YMEHTHI PYTHX TIPU aHa/TU3e Pe3yJIbTaToB /IeATeIbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIMIUOKH.

B mipotiecce AoCTHXeHUsI TUUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrpaMMBI 10 Ghr3UKe /s
YPOBHSI CpefiHero o01ero obpa3oBaHus y 0OydaroIUXCsi COBEPIIEHCTBYETCS 3MOL[MOHATBHBIN
VHTe//IeKT, Ipe/iroJiarariiyuii c)opMrUPOBaHHOCTD:

CaMOCO3HaHUsI, BK/IFOYAOIL[ET0 CII0COOHOCTb TIOHUMATh CBOE IMOLIMOHA/IbHOE COCTOSIHUE,
BU/IETh HalpaBJ/IeHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBLHOM cepbl, ObITH YBepeHHBIM B cebe;

CaMOperyMpOBaHus, BKJTIOYAIOII[ETO CAMOKOHTDO/Tb, yMeHHe TIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTUPOBaThCS K 3SMOLIMOHATBHBIM
W3MEHEeHUsIM U TIPOSIBJISITh THOKOCTD, ObITh OTKPBITEIM HOBOMY;

BHYTpeHHell MOTMBALUM, BK/IHOYAOIlell CTpemyieHHe K JOCTMXKeHUIO 1eId U YCIiexy,
OITHMHM3M, UHUI[MATUBHOCTh, YMeHHe eiCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTeH;

SMIMATUM, BK/IIOUAIOIeM CrOCOOHOCTh TOHHMMAaTh 3MOI[MOHATBLHOE COCTOSTHHE [JPYTHX,
YUWTBIBATh €ro TIPY OCYIL[eCTB/IeHUH 00I1IeHHs], ClIOCOOHOCTb K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COL[MAJ/IbHBIX HABBLIKOB, BKJTFOYAIOIIUX CMIOCOOHOCTH BBHICTPAUBAaTh OTHOILEHUS C APYTHMU
JIFOIbMU, 3a00TUTBCS, TIPOSIBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJMETHBIE PE3YJ/IBTATbBI

K koHn1y obyuenus B 10 K/iacce mpeZiMeTHbIe pe3y/bTaThl HA 6@30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHUIA:

JIeMOHCTPUPOBAThb Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOU
HayYHOW KapTWHbI MHMpa, B Pa3BUTHMU COBPEMEHHOM TEXHUKH U TeXHOJIOTMM, B MPaKTUYECKOU
LesaTe/IbHOCTH JII0/lel;

YUWTBIBaTb TPaHULIbl TPUMEHEHUs] M3yUeHHbIX (PU3MUeCKUX MoJeseld: MaTepua/bHast
TOYKa, WHepIMasbHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEpJOe Teso, W/eanbHbIN ras, Mofenu
CTPOEHMs ra30B, XUAKOCTeW Y TBEPJBIX TeJ, TOYEUHBbIM 3/IeKTPUUYeCKUU 3apsifi NPU pelleHnur
¢bu3nueckux 3azay;

pacrno3HaBaTh (u3nyecKre siBjeHus: (TIPOLeCChl) U OOBSCHATH UX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJeKYJ/ISIPHO-KMHeTUYeCKOM TeOpUM CTPOEeHMs BelllecTBa W 3/1eKTPOJAWHAaMUKU:
paBHOMEpHOe U DPaBHOYCKODEHHOe IpSMOJIMHeNHOe [JBWKeHWe, CBOOOJHOe TajieHue TeTl,
JBIWKeHe 110 OKDY)KHOCTH, WHepLUs, B3auMogeiictBue Ten, aupdysus, OpoyHOBCKoe
JBIKEHUe, CTpOeHHe >KUJKOCTel U TBEPAbIX Tes, W3MeHeHUMe 00bEMa Tes TNMpH HarpeBaHUU
(oxn1aKeHnn), TerjioBoe paBHOBeCHe, MUCIapeHre, KOHZeH calys, TlaBieHre, KpUcTas3aLus,
KWIIeHYe, BJI&KHOCTb BO3/lyXa, MOBBIIIEHME /aBJIeHUs ras3a IPU ero HarpeBaHWM B 3aKPbITOM
cocypie, CBSI3b MeXJy IlapaMeTpaMM COCTOSIHUSI Tas3a B M30Ipolleccax, 3JIeKTpy3alys Tell,
B3aUMO/eUCTBUe 3apsJOB;
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OIUChIBaTh MeXaHWYecKoe [BIKeHUe, UCMO/b3ys (u3nueckre BeUUMHBI: KOOPAWHATA,
MyTh, TepeMellleHre, CKOPOCTb, YCKOPeHWe, Macca Tesa, CWia, UMMYJIbC Teja, KUHeTUuecKas
SHeprus, TIOTeHIMajbHas HSHEpPrus, MexaHuueckas paboTa, MeXaHWUecKasi MOIIHOCTb; TIIpH
OMMCAaHUM TPaBWIbHO TPAKTOBaThb (PU3WUYECKUM CMBICA HCIO/b3yeMbIX BeIWYUH, UX
0003HaueHUst U eJUHUIIbI, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DHU3UUECKYIO BETMUUHY
C IpyTMMH BeJIMYMHAMU;

OTMHWCHhIBaTh M3yUeHHble TeI/IOBble CBOMCTBA Tel W TEIIOBbIe $SIB/IEHUS, WCMO/b3Ys
¢u3nueckre BeIUUMHBI: JlaB/ieHUWe Tas3a, TeMIlepaTypa, CpeAHsisi KWHeTUuecKas SHeprus
XaOTHUYEeCKOr0 [IBW)KEHUWSI MOJIeKyJ, CpefHeKBaJpaTWyHas CKOPOCTb MOJIeKY/, KOJIMUeCcTBO
TETJIOThl, BHYTPEHHsIs Heprusi, pabora rasa, KO3(pQULHMEeHT TOJe3HOro [eMCTBHUS TeIIOBOTO
JIBUTATeJIs; TIPU OMUCAHUU TPaBUIbHO TPAKTOBATh (YU3UUECKUN CMBIC/T UCTIOb3yeMbIX BeJTUUKH,
X 0003HaueHWss U eAVHULIbI, HAaxXOJUTh (OPMYJIbI, CBSI3bIBAIOIME [JaHHYIO (PU3NUECKYIO
Be/TMUMHY C JPYTUMU BeJTMUMHAM;

OTHUChIBaTh M3y4YeHHble 3/7eKTPUYEeCKHe CBOMCTBA BeLeCTBa W 3/€KTPUUECKHe SIBIEeHUS
(mpotiecchl), UCMOB3ysl GU3NUECKHEe BEJIWYMHbBI: 3JIeKTPUUYECKUI 3aps[], 3JeKTpUueckoe rfore,
HampsUKEHHOCTb  T10JIs, TIOTEeHLWaja, pPa3sHOCTb TOTeHLMaJoB; TPU OMUCAHUM TIPABUJIBHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T HCIIOMb3yeMbIX BEJIMUYMH, WX O0O3HAUeHUs W eJUHMIIbI;
yKa3biBaTh (hOpPMYJIbl, CBSI3bIBaOIIIME JAaHHYIO (DU3UUeCKYI0 BeJIMUMHY C IPYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCKHe TIPOLIeCChl U SIBJIEHUS], UCTIONb3ys (u3nueckre 3aKOHbI U
TIPUHLIUIBIL: 3aKOH BceMUpHOro Tsarotenus, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHeHus
MeXaHWUeCKOW SHepruu, 3aKOH COXpaHeHHs UMITy/IbCa, MPUHLIUI CyTeprio3UL[MK CUJI, TIPUHLUIT
PaBHOIpaBUsi UHEePLMaJbHBIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUUECKYIO0 TEOPUI0 CTPOEHUS
Bell|eCTBa, Ia30Bble 3aKOHbI, CBSI3b CpeJHEeN KWHETUUeCKOW SHepPruy TeryioOBOro JBMXKEHHUs
MOJIEKYJT C abCOIOTHOM TeMIlepaTypoM, TepBbIi 3aKOH TepMOJWHAMUKH, 3aKOH COXPAHEHUs
3/IeKTPUUECKOr0 3apsifia, 3akoH KysioHa, Mpu 3TOM pasiuyarh CJIOBEeCHYH (HOPMY/IUPOBKY
3aKOHa, er0 MaTeMaTU4YeCcKOoe BhIDAKEHHE U YC/IOBUS (TpaHMIIbI, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUIIBLI JEMCTBHUST MAIllMH, PUOOPOB ¥ TEXHUUYECKUX YCTPOUCTB;
pa3uuaTh YCI0BUS UX 6e30racHOro MCIo/ib30BaHus B TIOBCeHEBHOM >KU3HY;

BBITIOJIHSATh 3KCIIEPUMEHThI T10 MCC/Ie/JOBaHUI0 (PU3UUeCKUX $SIBJIEHWA W TIPOLIeCCOB C
WCIO/Ib30BaHMEM TPSIMBIX M KOCBEHHbIX UW3MepeHWH, TIIpu 3ToM  (OpMyJIUpOBATh
npobsiemMy/3afiauy UM TUMOTe3y y4eOHOrO JKCMepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/IJI0’KeHHOTO 000PYI0BaHUsI, TPOBOIUTE OMBIT U (HOPMYJTUPOBATh BHIBO/B;

OCYILIeCTBJISITh TIpPsIMble ¥ KOCBEeHHble H3MepeHUusi (PU3NUYecKuX BeJUUWH, TIPU 3TOM
BbIOMpATh OMNTHUMA/IBHBINA CIIOCOO W3MEpEeHUs] M HCIO/b30BaTh W3BECTHbIE METO/bl OL€HKU
MOTPeLIHOCTeN U3MepeHu;

WCC/e0BaTh 3aBUCMMOCTH MeXJy (GU3MUeCKMMH BeJIMUMHAMU C HCIO/Ib30BaHHUEM
MPSIMBIX M3MEPeHUi, TIPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (HUKCUPOBAaTh pe3y/bTaThbl
TIOJTy4YeHHOM 3aBUCUMOCTH (PM3UUYeCKUX BeMUYMH B BHUje Tabiuil U rpaduKoB, /jenaTh BbIBOZbI
T0 pe3yJbTaTaM UCC/e[J0BaHuSI;

cobsofaTh TIpaBUIa 0e30TacHOTO Tpy/Ja IMPHU TPOBeJEHWH WCCIeOBaHWN B paMKax
yueOHOTO 3JKCIepuMeHTa, YyueOHO-MCCelOBaTeIbCKOM ¥ TIPOEKTHON  JIeSTeTbHOCTH  C
WCTIO/Tb30BaHUEM M3MEPUTE/TbHBIX YCTPOMCTB U J1ab0paTOpHOTr0 000PY/I0BaHUS;

pelllaTh pacuéTHble 3aJjaud C sBHO 3aJaHHON (DU3NUeCKON MO/ieNbio, UCIOIb3ys
(bu3nuecKye 3aKOHbI ¥ TIPUHIUIBI, HA OCHOBE aHa/iM3a yCJIOBUs 3a/lauM BbIOMpPATh (DHU3UUECKYIO
MoO/iesTb, BBIJIENATh (U3NUeckue BeMUUUHBI U (POpMYy/ibl, HeoOXoguMble [/si e€ pelleHus,
MIPOBO/IUTH PaCUéThl M OLIEHWBATh PEaIbHOCTD MOJIyYeHHOT 0 3HaueHusl (pr3UuecKol BeJTUUMHbL;
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peliaTth KayeCTBEHHBbIE 33/|aui: BBICTPAWBaThb JIOTHUECKH HENPOTHBOPEUMBYIO IEITOUKY
paccy>x/ieHul C OropoM Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBlIeHus;

WCII0/Ib30BaTh TIPM  pellleHMW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TeXHOJIOTUM [ijisl TIOMCKa, CTPYKTYPUPOBAHUS, WHTEpIpeTaliud M TpejCcTaB/ieHUs yueOHOU U
Hay4YHO-TIONY/SIpHOM HMH(OpMaL[UK, TIOTYYeHHOM M3 pa3/MuHbIX HCTOYHHUKOB, KPUTHUECKH
aHa/M3MpoBaTh MO/yyaeMyto HH(POPMALHIO;

TIPUBOJUTE TIPUMeEPHI BK/IaJda POCCUHCKUX U 3apyOeXXKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKu, 00bsICHEeHHe TTPOLIeCCOB OKPYIKAIOIero MUpa, B pa3BUTHE TeXHUKH 1 TEXHOJIOTHH;

WCII0/Tb30BaTh TEOPeTHUecKre 3HaHUs 10 (U3WKe B TIOBCEAHEBHOW JKM3HU [iIs
obecrieueHust 6e30MacHOCTY TP 00OpaIleH!H ¢ MPUOOPaMU ¥ TEXHUYeCKUMU YCTPOMCTBAMHU, JJ1s1
COXpaHEeHWUsI 37I0POBbsI U COOTIO/IeHNsI HOPM 9KOJIOTHUEeCKOT0 TTOBeJIeH s B OKPY KaroLLel cpejie;

paboTaTh B rpyIire C BbIMOJHEHUEM pa3/IMYHbIX COLMANbHBIX poJiel, M1aHUpoBaTh paboTy
TPYIIbl, paLMOHAALHO pacrpefeniiTh 0053aHHOCTM W IUIAHUPOBATh  /IeSITeIbHOCTb B
HeCTaHJapTHbIX CHUTYalUsiX, a/|leKBaTHO OLIeHMBATh BK/IAJ, Ka)X[Oro W3 yYaCTHUKOB TPYMIIbl B
pellieHre paccMaTprBaeMou poOJIeMBbl.

K koniy obyuenuss B 11 Kj1acce mpeZiMeTHbIe pe3y/bTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(hOPMUPOBAHHOCTH ¥ 00YUarOIUXCsT YMEHUI:

JIeMOHCTPUPOBAThb Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUHU COBPEMEHHOU
Hay4yHOM KapTWHbI MHUpa, B Pa3BUTHUU COBPEMEHHOIN TeXHUKU U TeXHOJOTWH, B MPaKTHUeCKOU
JiesiTeNTbHOCTHU JTH0/Iel, LIe/IOCTHOCTb U eJUHCTBO (PM3MUeCKOM KapTUHbI MUDa;

YUUTBIBaTh TPAHULbl TPUMEHeHUs] M3yueHHbIX (QU3NUeCKUX MoOjie/ieil: TOUeUHbIH
3/IeKTPUUECKUN 3apsifl, JIyd CBeTa, TOYEYHbIM MCTOYHMK CBeTa, sJiepHas MoJenb aToMa,
HYKJIOHHasl MOZle/lb aTOMHOTO $iipa NPy pellieHnr GU3NUecKrx 3azay;

pacrnosHaBaTh (u3nyecKre siBjeHUs1 (TIPOL[eCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
3JIEKTPOAVHAMUKA 1 KBAaHTOBOW (DM3WKU: 3/IeKTPHUeCKasi IPOBOJMMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOe, MarHUTHOe J[eWCTBUSI TOKa, B3aUMO/IeHiCTBMe MarHuTOB, 3/€KTPOMAarHUTHas
WH/YKLMs, [eHdCTBUe MarHUTHOTO TIO/si Ha TPOBOJHMK C TOKOM M JBWXKYLIUICS 3apsf,
3/IeKTPOMarHuTHbIe KoJjiebaHusi U BOJHBI, MPSIMOJIMHEHOe pacripoCcTpaHeHWe CBeTa, OTpaXkeHue,
nipesiomsieHue, uHTepdepeHLus, JudpakUys W TONsSpU3alusi CBeTa, /AWCIIepCUsi CBeTa,
doToanekrpruueckuii 3¢dekT (hoTo3ddeKT), cBeTOBOe JaB/eHre, BOSHUKHOBEHUe TMHeHYaToro
CIIeKTpa aToMa BOZI0pO/ia, eCTeCTBeHHas M UCKYCCTBEHHas! pa/[M0aKTUBHOCTh;

OTMCBHIBATh M3yueHHbIe CBOWMCTBA BeljecTBa (97eKTpUUYeCKHe, MarHUTHbIE, ONTHYeCKUe,
3JIEKTPUUECKYIO TTPOBOAMMOCTh Pa3/IMUHbIX CPeZ) W 3MeKTPOMarHWTHbIe siB/ieHUsT (TIPOLIeCChI),
uCronb3yss (¢Gu3nMUecKde BeJWUMHBL: 3/1IeKTPUUECKUM 3apsifi, Cujla TOKa, 3J/IeKTpUYecKoe
HarpsbKeHre, 37IeKTpUUecKoe COTIPOTUBIIeHHe, pa3HOCTh MOTEHLIMA/NIO0B, 3/IeKTPO/IBIIKYILask CUa,
pabora TOKa, WHAYKLMS MarHMTHOTO ToJisi, cuia Awmrepa, cuna JIopeHlla, WHAYKTUBHOCTh
KaTyIIK{, SHeprusi 3JIeKTPUYecKoro M MarHMWTHOTO Tojield, Mepuosi M uacToTa KosiebaHui B
KoJsiebaTesTbHOM KOHTYPe, 3apsifi M Cuja TOKa B MpOLiecce FapMOHMUYECKUX 3/1eKTPOMarHUTHBIX
KosiebaHui, (OKyCHOe pacCTOsiHMe W ONTHuYecKas CW/a JMH3bIL, TNPU OMWCAaHWU TPaBUIBHO
TPaKTOBaTh (PM3WUYECKUI CMBIC/T HCIONb3YeMbIX BeJUUMH, MX 0003HaueHWs W eAUHHILIbI,
yKa3bIBaTb ()OPMYJIbI, CBSI3bIBAIOLHE AAHHYIO (PM3MUECKYIO BeJIMUMHY C IPYTHMH BeTHYiHAMUY;

OTHMChIBaTh H3yUeHHble KBAHTOBbIE SIBJIEHUS M TIPOLIECChI, MCIIO/B3ys (r3UUYecKue
Be/IMYMHBI: CKOPOCTb 3JIeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M UacTOTa CBeTa, SHEPrusi U
umnynbC (OTOHA, Tepuoj, ToJypacraja, SHeprusi CBsi3M aTOMHBIX sifiep, TpPU OMUCAHUU
NPaBUILHO TPAKTOBaTh (PU3MUECKUIM CMBIC/I HCIOMb3yeMbIX BeIWUWH, UX 0003HaueHUs WU
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e/IMHUIIBI, yYKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3UUYECKYIO0 BEJUUHMHY C APYTHMH
Be/TMYMHAMH, BBIUUC/IATH 3HaUeHue (PU3nueckol BeJTMYUHbI;

aHa/IM3UpOBaTh (hM3MYecKre TPOLIeCChl M sIB/IEHUS], UCMO/b3ysl (U3MuecKre 3aKOHbI U
NpUHLMMBL:  3aKOH OMa, 3aKOHbI T[10C/IeloBaTe/IbHOTO U Tapasiie/lbHOro COoeAMHeHUs!
MIPOBOJJHUKOB, 3aKoH [koyns—J/leHlla, 3aKOH 37eKTPOMarHUTHOW WHAYKIUM, 3aKOH
TIPSIMOJIMHEMHOTO PACIPOCTPaHeHHsl CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa, 3aKOHBI TPeIoMJIeHUs
CBeTa, ypaBHeHHe OuHIITeMHa Aas GoTo3(deKra, 3aKOH COXpPaHEHWs SHEPruM, 3aKOH
COXpaHeHUsI UMIIy/IbCa, 3aKOH COXPaHEHWs JJIeKTPUUECKOr0 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO 4YMCJ/Ia, TIOCTy/aThl bopa, 3aKOH paJ[MOaKTUBHOTO pacrazia, MpPH 3TOM pa3/uyaTh
C/IOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, ero maTreMaTHueckoe BbIpa)KeHHe U YCI0BHUsSl (IpaHMLIbI,
00/1aCTH) IPUMEHHUMOCTHY;

OTipejie/isATh HarpaB/ieHHue BeKTOpa WMHAYKLWAM MarHUTHOTO T0Jis TIPOBOJHUKA C TOKOM,
cubl AMIiiepa v cuibl JIopeHLa;

CTPOUTH U OTUCHIBATh M300pakeHNe, CO3/jaBaeMoe TJIOCKAM 3epKajioM, TOHKOW JTMH301;

BBITOJIHSTE JKCIEPUMEHTHI 110 HWCC/Ie0BaHUI0 (DM3UUYECKUX SIBIEHUMM W TIPOL[ECCOB C
WCTIONb30BaHWEM TIPSMBIX W KOCBEHHBIX W3MEpPeHWM: TIpu 3ToM  (OpMy/IHMpOBaTh
npobsieMy/3afiauy YW TUMOTe3y y4eOHOrO SKCIepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/I/IOKeHHOTO 000py/I0BaHMsI, POBOJUTH OTIBIT U (POPMYJ/TUPOBATh BHIBOBI;

OCYLL[eCTB/ISITh TPsIMble M KOCBeHHble Hu3MepeHusl (M3WYeCKUX BeIMUWH, TPU 3TOM
BBIOMpATh ONTUMAa/IbHBIA CMOCOO W3MepeHWsT M WCI0J/Ib30BaTh W3BECTHbIE METO/bl OLIeHKU
MOTPeIIHOCTel U3MepeHu;

WCCJIeIoBaTh 3aBUCUMOCTH (DM3UUYeCKUX BeJIMUMH C MCII0/Ib30BaHUEM TIPSIMbIX M3MepeHUit:
TpA 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThl MOJyueHHOW 3aBUCHMOCTH
¢busnueckux BenWUMH B BUAe Tabmmil W rpaduKOB, Je/naTh BLIBOABI T0 pe3yJ/bTaTaM
WCCIIe/IOBaHMS;

cobroiaTh TipaBWsia 0Oe30macHOro TpyZJa TpW TPOBeIeHWH WCCIeAO0BaHWN B paMKax
yueOHOTO 3KCIepUMeHTa, y4uyeOHO-UCC/IeIOBaTeIbCKOW U TPOEKTHOM  /IesiTeTbHOCTH  C
WCII0/Tb30BaHUEM U3MEPUTE/IbHBIX YCTPOUCTB 1 J1abopaTOpHOT0 000pY/10BaHMUS;

pelllaTb pACyéTHble 3aJaud C SIBHO 3a/laHHOM (M3WYeCKON MO/Je/nblo, HWCIO/b3Ys
¢du3nueckre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBe aHa/iM3a yCJIOBUsS 3a/lauM BbIOMpaTh (GH3UUYEeCKYIO
MO/Ie/ib, BBIJENATh (U3NUeCKWe BeMWYMHbI U (POpMyJibl, HEeoOXOAWMbIe [jisi €€ pelleHus,
TIPOBO/TUTh PACUETHI U OLIEHWBATh PeabHOCTh IMOJTyUeHHOTO 3HaueHus1 (PU3ruecKoi BeJTMUMHbI;

pelllaTh KaueCTBEHHbIE 3a/laUud: BBICTPAMBAThH JIOTUUYECKHA HENPOTHBOPEUUBYHO LIETIOUKY
paccy»x/ieHul C OropoU Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBIeHus;

WCII0/Ib30BaTh TIPM  pellleHMW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TeXHOJIOTUM [ TIOMCKa, CTPYKTYPUPOBaHUS, WHTEpIpeTaliud W TpeJCcTaB/ieHUs yueOHOU U
Hay4YHO-TIONY/SIpHONM MH(OpMaL[UK, TIOTYYeHHOW M3 pa3/MuHbIX HCTOYHHUKOB, KPUTHUECKHU
aHaIM3UPOBATh T0yYaeMyro UH(OpPMaIHIo;

0OBSICHATH TIPUHLIUTIBI IEMCTBYS MAILIMH, IPUOOPOB Y TEXHUUECKUX YCTPOWCTB, pa3nyaTh
yCJIOBUSI UX O€3011aCHOT0 MCIT0/Ib30BaHMsI B TIOBCEJHEBHOM JKU3HMU;

TIPUBO/IUTh TIPUMEPhI BK/Ia/la POCCUMCKUX W 3apyOe)KHBIX yU€HBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE TTPOLIeCCOB OKPY)KAIOIIero MUPa, B Pa3BUTHE TeXHUKH 1 TeXHOJIOTH;

WCTO/b30BaTh TeOpeTHuUecKue 3HaHUSl 10 (U3MKe B TIOBCEJHEBHOW JKWU3HU JI/IsS
obecrieueHust 6€30MacHOCTY TPU 00OpaIleH|H ¢ TPUOOPaMU Y TEXHUYECKUMU YCTPOUCTBAMH, 7151
COXpaHeHHsl 3[J0POBbsI U COOJTIOZIeHHsI HOPM 9KO0JIOTHUeCKOT0 TOBe/leHUs B OKPY Karoliel cpe/ie;
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paboTatk B rpyTIe C BHIMOJHEHWEM pa3/IMUHbIX COLMAIbHBIX POJIeH, TIaHUPOBaTh paboTy
TPYIMbI, PALMOHA/JLHO PpacrpefiesiiTh O00sf3aHHOCTH U IJIAHUPOBATh  JIeITETbHOCTH B
HeCTaHZJAPTHBIX CUTYyalUsiX, aZleKBaTHO OLIeHMBATh BKJ/AJ, Ka)K[JOr0 M3 YYaCTHUKOB TDYMIbI B
pellleHHe paccMaTpUBaeMoii 1pobsieMbl.
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TEMATHNYECKOE IVNTAHNPOBAHUE

JleATeTbHOCTD YUYHTE/Isl C y4eTOM padoueid MpPorpaMMbl BOCITUTAHUA:

c(OopMUPOBAHHOCTh TPAXKAAHCKOM MO3ULIMK 00yUaroIlerocsi Kak akTHUBHOTO U OTBETCTBEHHOT'O UjleHa POCCUMCKOTO 0b11iecTBa;

TIPUHSITHE TPAJULIMOHHBIX 00I1leue/oBeueCKUX TYMAaHUCTUUECKUX U IeMOKpaTHUeCKUX 1[eHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO [IeSiTe/IbHOCTh B WHTEpecaxX TIpaKJaHCKOro oOIecTBa, yd4acTBOBaTb B CAMOYIIDAaB/IeHUUA B
oOpa3oBaTe/bHOM OpraHU3alvu;

yMeHUe B3auMO/1efiCTBOBAaTh C COLIMATbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLIMSAMU U Ha3HAUeHUEM;

TOTOBHOCTb K T'YMaHWUTapHOM U BOJIOHTEPCKOMN JiesiTe/IbHOCTH;

cchOopMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKON UIeHTUYHOCTH, TaTPUOTHU3MA;

1[eHHOCTHOe OTHOIIIeHHe K TOCYZapCTBeHHBIM CUMBOJIaM, JOCTXEHUSIM POCCUMCKUX YUEHBIX B 00/1acTH (DM3UKHU U TeXHUKW;

c(opMHUPOBAHHOCTL HPABCTBEHHOT'O CO3HAHUSI, 3STUUECKOTO MOBe/IeHNS;

CTMOCOOHOCThL OLIeHMBaTh CUTYAl[MI0 U TIPUHUMATh OCO3HAHHBIE peIlleHHs, OPUeHTUPYsCh Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMBI U
1[eHHOCTH, B TOM UHCJIe B [IeSITeJTbHOCTH YUEHOTO;

0CO3HaHWe JIMYHOTO BKJIaJla B TIOCTPOEHKWE YCTOMUMBOTO Oy/AyIIero;

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IFOUast 3CTETUKY HayuHOTO TBOPUeCTBa, MPHUCYyIlero (Gr3nueckoi Hayke;

WHTepeC K pa3MuHbIM cdepaM rpodecCcroHaNIbHOM eATeTbHOCTH, B TOM UKC/ie CBs3aHHBIM C (PM3UKOM U TeXHHUKOMN, yMeHHe COBepIlaTh
0CO3HaHHBINM BLIOOp OyayIiieli mpodeccuu U peanu30BbIBAaTE COOCTBEHHbBIE )KU3HEHHbIE TI/IaHb;

TOTOBHOCTB ¥ CIOCOOHOCTH K 00pa30BaHMI0 M caM000pa30oBaHuio B 06/1acTh (PU3MKHK Ha MPOTSPKEHUH BCEM >KHU3HU;

c(OpMUPOBAHHOCTh 3KOJIOTUUYECKOM KYJIbTYDPbI, 0CO3HaHHe I7100a/bHOT0 XapaKTepa 3K0J0rMueckux mpobiem;

TJIaHUPOBaHUeE U OCYIIleCTBIeHUe /1eliCTBUM B OKpYyKatolllell cpe/ie Ha OCHOBe 3HaHUS 1iejiel yCTOMUMBOIO pa3BUTHS Ue/IOBeUeCTBa;

pacIIvpeHue OTbITa JAeATeTbHOCTH KOJI0TMUeCcKo HarpaB/IeHHOCTH Ha OCHOBE UMEROIUXCsl 3HaHUM 110 (DH3UKe;

c(OpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOII[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (hr3UUeCcKOl HayKy,

OCO3HaHWe I[IeHHOCTW Hay4yHOW [JesiTe/IbHOCTH, TOTOBHOCTH B Tipollecce u3yueHUsi (U3UKK OCYIIeCTB/ATb TMPOEKTHYIO U
WCCIe[IOBATe/bCKYIO JiesiTe/IbHOCTb MHAUBUAYAIbHO U B TPYIIIIe.
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10 K/TACC

KosnuecTBo uacos JJ/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/nm KontposbHbie | IIpakTHyecku
NMporpaMmsbI Bcero obpa3oBare/ibHbIE
padoThI e paboTsI
pecypchbl
Pa3pen 1. PUUI3UKA 1 METO/JbI HAYUHOI'O I[TIO3HAHUSA
1.1 ®ui3MKa U MeTO/ibl HAyYHOI'0 [IO3HAHUS 2 Bubmiotexa IOK
' a e https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pa3pen 2. MEXAHUKA
bubmioreka LIOK
. 1 1
21 Kunemarika 7 https://m.edsoo.ru/7f41bf72
bubmioTeka LJOK
2.2 Huramika 7 https://m.edso0.ru/7f41bf72
2.3 3aKOHbBI COXpaHeHUs B MeXaHUKe 6 1 1 Bubmiotexa IOK
https://m.edsoo.ru/7f41bf72
Wroro no pa3geny 20
Pa3pen 3. MOJIEKYJ/IIPHASA ®U3NKA U TEPMOJUHAMUNUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOU 9 1 1 bubmoreka IIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
3.2 OCHOBLI TePMOAHHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS Bell[eCTBa. 5 1 bubmoreka [IOK
' da3oBbIe MTEPEX0/IbI https://m.edsoo.ru/7f41bf72
Ntoro no pa3peny 24
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Paspen 4. DJIEKTPOJJUHAMUKA

bubmoreka IIOK
4.1 OIeKTPOCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 [TocTOsIHHBIN 31eKTprUYecKuii TOK. TOKH B 10 bubmoreka LIOK
' pasIMUHBIX Cpejax https://m.edsoo.ru/7f41bf72
Ntoro no pa3peny 20
PesepBHoe Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 K/TACC

Ko/muecTBo yacos JJIeKTPOHHBIe
HanmMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne i/ Konrponbnsie | IIpakTnueckue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
padoThI paboThI
pecypchl
Pazpgen 1. DJIEKTPO/IUHAMUKA
11 MaruutHoe 1osie. 3/1eKTpOMarHUTHast 1 1 3 Bbubmoteka LIOK
' UHYKLHST https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 11
Pa3pen 2. KOJIEBAHUSA 1 BO/THbBI
21 MexaHuueckre U 3/IeKTPOMarHuTHbIe 9 1 bubmoreka LIOK
’ Kos1e6aHust https://m.edsoo.ru/7f41c97c
59 MexaHnuecKue 1 3/IeKTPOMarHUTHbIE 5 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka LJOK
2.3 Oniika 10 3 https://m.edsoo.ru/7f41c97c¢
Wtoro no pazpeny 24

Pa3znen 3. OCHOBBI CITEITAJIbHOW TEOPYN OTHOCHUTE/IbHOCTH

31 OCHOBBI crieljabHOW TeOpUn 4 1 bubmoreka IIOK
OTHOCUTETLHOCTHU https://m.edsoo.ru/7f41c97c
Nroro no pa3peny 4
Pa3pen 4. KBAHTOBASI ®U3NKA
4.1 OneMeHThbl KBaHTOBOM ONTUKU 6 Bubmiorexa OK

https://m.edsoo.ru/7f41c97c
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bubmioreka LJOK
4.2 Crpoerine atroma 4 https://m.edsoo.ru/7f41c97c
bubmoreka LJOK
4.3 ATOMHOE 51p0 > https://m.edsoo.ru/7f41c97c¢
Wtoro no paspeny 15

Pa3pen 5. 9JIEMEHTBI ACTPOHOMMHU 1 ACTPODPU3SNKHN

5.1 DJleMeHThI aCTPOHOMUH U aCTPODU3UKH 7 Bubmiorexa LIOK
) p p https://m.edsoo.ru/7f41c97c
HToro 1o paszeny 7

Paszpen 6. OBOBIIAROIIEE IIOBTOPEHUE

6.1 O6o061aroriee MOBTOPeHHE 4 E:f:g;i?:;igg}; £41c97¢
Wtoro no pa3zeny 4
PesepsHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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CnHCOK TMTepaTypbl, HHTEPHET-PeCcypChl, MaTepHa/IbHO-TeXHHYECKOe oDecrieyeHne
dusuka. Paboune nporpammsbl. [IpeameTHasi MMHUs YueOHUKOB cepuu «Kaccuueckuit
Kypc». 10-11 kmaccer: yueb. mocobue st obijeobpa3oBar. opraHu3anuii: 0a30BbI U
yriy6s. ypoBau / A.B. IllatanuHa. - M.: TIpocBelijeHue.

dusuka. 10 kmacc: yueOHWK gyt obreoOpa3oBaTeibHbIX OpraHu3aiuil  (6a30BbIi
ypoBedb) / TI.f. Mskuwie, Bb.b. ByxoBueB, H.H. Corckuii; moa peg. H.A.
[MTapdenTreBoii. — M.: ITpocselieHue.

dusmka. 11 kmacc: yueOHWK gyt oOrrieoOpa3oBaTelbHBIX OpraHu3aiuil  (6a30BbIi
ypoBedb) / TI'.fI. Mskuies, b.b. byxoBues, B.M. Yapyrun; noa pen. H.A.
[TapgenTtbeBoii. — M.: IIpocBeleHue.

T'ogoBa U.B. KonTposbHbie paboTsl B HOBOM (opmare. - M,: VHTemiekT-LieHTp.
®usuka. 11 knacc: gugaktuyeckue marepuasnsl / A.E. Mapon, E.A. MapoH. - 4-e u3p.,
crepeoturl. - M.: [Ipoda.

dwusuka : 10—11 k1. : moypou. IJlaHUpOBaHKe: TTocobue AJisi yuuTesneit obiieobpa3oBar.
opranusatmi/ B. @. IlIunos. —M. : [Ipocserenue.

®usvka. IToypounsie pa3pabotku. 10 kmacc : yueb. mocobue s oOrieobpa3oBar.
oprannsaumii / FO. A. Caypos. — M. : Ilpocseenue.

®usvka. IToypounsie pa3pabotku. 11 kmacc : yueb. mocobue s oOieobpa3oBar.
opraHu3anuii : 6a3oBbiii u yray6s. yposau / FO. A. Caypos. — M. : IIpocBeljeHue
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