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IHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no (u3uke Ha ypoBEeHb CpeaHero odiero odpazoBanus MOY
«(T'MMHA3UA Ne58» pazpaboTaHa ¢ TOMOIIBI KOHCTPYKTOpa pabodmx MmporpaMm
(https://eds00.ru/) B cOOTBETCTBHH ¢ TPeOOBAaHUSAMMU:

*DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauum;

o IpUKaza MuHHCTEpCTBA oOpazoBaHus W Hayku Poccuiickoit depeparuu ot 17
anpens 2012 1. No 413 «0O6 yrBepxkaeHUU GeaepalibHOIO TOCYJapCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAApTa CPEIHETO OOIIETO 00pa30BaAHUSY,

o Ipukaza MunucrtepctBa npocsemienus Poccuiickorn @enepanun ot 12.08.2022 Ne
732 «O BHeceHMM H3MEHEHHMH B (enepanbHbIi TOCYTapCTBEHHBIN 00pa30BaTENbHBIN
CTaHJapT CPEAHETO 00IIero 00pa3oBaHUsIY;

o (penepanibHON 0Opa3oBaTEIBLHON MPOrpaMMbl  CpeAdHEro oOiiero o0Opa3oBaHuUs,
YTBEPKIACHHOU INpuKa3zoM MmunucrepcrBa npocsenienus Poccuiickonn ®enepanuu ot 18
mas 2023 r Ne 371;

enprka3a Munucrepcra npocsemenus Poccurickon @enepannn ot 22.03.2021 Ne
115 «O6 yrBepxnenun llopsnka opraHu3zalMM W OCYILECTBIEHHUS 00pa30BATEIbHOMN
JIESITETLHOCTH 10 OCHOBHBIM 00111€00pa30BaTeNbHBIM TMporpaMmMaM — 00pa3oBaTeIbHBIM
IporpaMMaM HadyajbHOTO 00ILEro, OCHOBHOTO OOILEro U CPEAHETO 001Iero o0pa3oBaHUs»;

*CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTHYECKHE TPEOOBAaHUS K OpraHU3alusIM
BOCIIUTaHUSA W OOy4YEHHs], OTIbIXa U O3/I0POBJICHUS JI€T€d U MOJIOJEKN», YTBEPKICHHBIX
MMOCTAHOBJIEHHEM TJIaBHOTO caHUTapHOro Bpayda ot 28.09.2020 Ne 28;

*CanlluH 1.2.3685-21 «I'urnennveckne HOpMATUBBI U TPEOOBAHMS K 00ECIICUCHUIO
o0e3zonacHocT M (W) OE3BPEAHOCTH Il 4eloBeKa (aKTOPOB Cpelbl OOUTaHUS,
YTBEPKIACHHBIX TOCTAHOBJIEHUEM IJIABHOTO CaHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

*Konuenuuu mnpenoaaBanust ¢usukun B Poccuiickoit ®Denepanuu (yTBepxkacHA
pacnopspxkenueM [IpaBurensctBa Poccuiickoit deneparuu ot 9 anpens 2016 r. Ne 637-p);

*y4eOHOro 1iaHa cpeaHero obmiero oopazoanuss MOY «I'MMHA3USA No58» (B
ctpykrype OOIT OOO;

*paboueii nporpammel Bocnutanuss MOY «'MIMHA3USA Ne58» (B crpykType OOIIL
000).

PabGouass mporpamma mo mnpeamery «®Pu3MKa» OpPUEHTHPOBAHA Ha CIEIYIONTNE
LI€JIEBbIE MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO PAa3BUTHUSA, BOCHUTAHUSA U COLUAIM3AIUU
oOyuaroruxcsi, copmynupoBanusie B I[Iporpamme Bocmutanus MOY «'MIMHA3UA
No58»:

- MaKCHMaJIbHO€ HCHOJb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COIEpIKaHUS
y4eOHBIX  MpeaAMeTOB  is  (QOpMHUpPOBaHUS Y  OOYyYaloIMXCS  POCCHMCKUX
TPaIUIIUOHHBIXYXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHUMCKOTO
UCTOPUYECKOTO  CO3HAHMS HA OCHOBE MCTOPUYECKOTO MPOCBEIIECHHUS; M0A00p
COOTBETCTBYIOIIETO COJEPKAHUSI YPOKOB, 3aJaHUM, BCIIOMOTaTENbHBIX MAaTEpUAIIOB,
pOOJIEMHBIX CUTYalUi AJisi 00CYKIEHUII;

- BKJIIOUCHUE YUUTEISIMHU B pabodre mporpaMMbl IO YIEOHBIM MTPEAMETaM IIEJICBBIX



https://edsoo.ru/

- BBIOOp METO/OB, METOAMK, TEXHOJIOTUH, OKAa3bIBAIOIIMX BOCIHUTATEILHOE
BO3JICMICTBUE HA JIMYHOCTb B COOTBETCTBHM C BOCIHUTATENBHBIM HJICATIOM, LEIBbIO U
3a1a4aMy BOCIIUTAHUS, LEJIEBBIMH OPUEHTUPAMH PE3YJIbTATOB BOCIUTAHUS;, PEATU3ALUIO
IPUOPUTETA BOCIIUTAHUS B yUeOHOM 1eATENbHOCTH;

- MPUBJICUCHHE BHUMaHMS OOYYAIOUIMXCS K IIEHHOCTHOMY acCIeKTy HM3y4aeMbIX Ha
ypOKax MPEeIMETOB, SIBICHUN M COOBITHN, MHUITMUPOBAHUE OOCYKICHUN, BHICKA3bIBAHHM
CBOETO MHEHUS, BHIPAOOTKHA CBOETO JIMYHOCTHOTO OTHOIICHHSI K M3y4aeMbIM COOBITHSM,
SIBJICHUSIM, JIUIIAM;

- TPUMEHEHUE WHTEPAKTUBHBIX (PopM y4eOHOW pPabOThI — HMHTEIUIEKTYaTbHBIX,
CTUMYJIUPYIOIIUX MO3HABATEIbHYIO MOTHUBAIMIO, UTPOBBIX METOJIMK, JUCKYCCHI, TaIOIUX
BO3MOXHOCTh MPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTUBHOTO JTUAJIOra; TPYHIOBOM paboThI,
KOTOpasi YYUT CTPOUTH OTHONIICHHUS U JCHCTBOBATH B KOMaHE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHUYECKOTO MBIIIJICHNUS,

- o0y /IeHre 00yJaronuxcsi co0JIt0/1aTh HOPMBI MTOBEJCHUS, MPAaBUIIA OOIICHHS CO
CBEPCTHUKAMH W TIeJaroram, COOTBETCTBYIOIIME YKIaay 00111e00pa3oBaTeIbHON
OpraHu3alliy, YCTAHOBIICHUE U TOJIEPKKY 100pOKEIaTeNIbHON aTMOC(EpHhI;

- Opra’u3aluio mepcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX O0YYAIONTUXCS HaJ
HEYCIICBAIOIUMHU OJHOKJIACCHUKAMH, B TOM 4YHCIEe C OCOObIMH 0Opa3oBaTeIbHBIMU
MOTPEOHOCTSIMU, JAIOIIET0 O0YYarOIUMCS COIIUATbHO 3HAUYUMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM IMOMOIIIH;

- UHUIIMUPOBAHUE U TOJJICPKKY UCCIETOBATEIbCKON JAEATEILHOCTH O0YyYarOIUXCs,
MJIAHUPOBAHKE U BBITIOJIHEHUE UHIUBUIYAJIbHBIX U TPYIIOBBIX MPOEKTOB BOCIIUTATEIbHOM
HANpaBJICHHOCTH.

Coneprkanve mporpaMmbl 1o (hU3MKE HAMpPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHUM ux (PU3MKE HA
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATENbHOCTHOrO moaxoda. Ilporpamma 1o
¢uzuke coorBeTcTBYeT TpeboBanusiM DPI'OC COO k MmIaHUPYEMBIM JTHUYHOCTHBIM,
NpeIMETHBIM U METAalpeJAMETHBIM pe3yjibTaTaM OOydYeHHs, a TakKe YUYUTHIBAET
HEOOXOJIMMOCTh peaTu3alliu MEXKIPEAMETHBIX CBsI3eM (PU3UKU C €CTECTBEHHO- HAYYHBIMU
y4eOHBIMU TIpenMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE €M WM3y4YeHUs (PU3UKU Ha
YpOBHE CpeaHero oOiiero oOpa3oBaHus, IUIAHUPYEMbIE pPeE3yJbTaThl OCBOEHHUS Kypca
(Y3UKU: TUYHOCTHBIE, METAPEIMETHBIC, MPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

TJIaHUPYEMBIE pe3yJIbTaThl OCBOSHUS Kypca (PU3uKu Ha 6a30BOM ypOBHE, B TOM YHCIIC
MpeMETHBIE PE3yJIbTaThI MO rojiamM 00y4YeHus;
conepkanue yueOHoro npeamera « Du3nkay 1o rojgam 00ydeHusl.

dusnka Kak Hayka O HaumboJiee OOIMX 3aKOHAX MPUPOIbI, BBHICTyINAs B KadyeCTBE
y4eOHOTO mpeaMeTa B IIKOJIe, BHOCUT CYIICCTBEHHBIM BKJIAJ, B CHUCTEMYy 3HaHUU 00
okpyxatomeM wmupe. IlkoneHbli Kypc  Qu3uku —  cHCTEMOOOpa3YIOIIM IJIst
€CTEeCTBEHHO-HAYYHBIX YYE€OHBIX TMPEIMETOB, MOCKOJbKY (DHU3UYECKHE 3aKOHBI JICKAT B
OCHOBE MPOILIECCOB U SIBJICHUH, U3yYaeMbIX XUMUEH, Onosioruen, puznueckoit reorpadueit
U actpoHomued. MHcnonb3oBaHWEe M AaKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUU
OMpeNeNsieT XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B cdepe HHEPreTUKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, I[IOJYYEHHS HOBBIX MAaTEPHAJIOBC 3aJaHHBIMU
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cBoiicTBAaMH U Apyrux. M3ydeHue  (u3MKM ~ BHOCHUT  OCHOBHOM  BKJIaJ B
dbopMupoBaHue €CTECTBEHHO-HAYYHOMH KapTHHBI MUpa oOyJaromuxcsi, B
dbopMUpoBaHHEe YMEHUN MPUMEHSATh HAYYHBI METOJl MO3HAHWS TPU BBINOJIHEHUH HMHU
y4eOHBIX UCCIICOBAaHUH.

B ocHOBY kypca ¢u3HMKH 1711 YPOBHS CPEIHETO O0Iero oO0pa3oBaHMs MOJIOKEH P
UJ1el, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €I0 OCTPOSHUSI.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBepUICHHBIM, OH COACPXKHUT MaTepuad M3 BCEX pasfenoB (U3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cooTBeTCTBHM ¢ HEil Marepuan Kypca (U3UKH O0O0beTUHEH
BOKpYT (hu3mueckux teopuid. Benymum B Kypce siBisieTcst GOpMUpPOBaHHUE MPEACTABICHUIN
O CTPYKTYPHBIX YPOBHSX MAaT€PHUH, BEIIECTBE U IOJIE.

Hoes  eymanumapusayuu. EE€  peaimszanus  NpeanojiaraeéT  UCHOJIb30BAaHUE
TYMaHUTapHOTO MOTEHIMada GU3NIECKON HAYKU, OCMBICICHHE CBSI3U Pa3BUTHUS (DU3HUKH C
pazBuTHeM oOIIecTBa, a TakKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITPOOIIeMaMu.

Hoes npuxnaomnoii nanpasnrennocmu. Kypc (pusumku mpenrnonaraer 3HaAKOMCTBO C
[IHPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN H3YyYEHHBIX TECOPUH U
3aKOHOB.

Hoes skonocuzayuu peamusyeTcsi MOCPEICTBOM BBEIACHUS 3JIEMEHTOB COJIEpKaHMUS,
MOCBSIIEHHBIX OSKOJIOTHUYECKHM TpoOJieMaM  COBPEMEHHOCTH, KOTOpBIE  CBS3aHBIC
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXKICHHsS MpoOIeM palruOHAIBLHOTO
MPUPOIOTIONB30BAHUS M IKOJIOTUIECKOW O€30MacHOCTH.

CrepXHEBBIMU  3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpEIHEro 0OIIero
oOpa3zoBaHust sBISItOTCA  (pusmyeckue Teopur (HOpMHUpPOBAHUE NPENCTABICHUN O
CTPYKType TOCTpOeHHUsi (U3UUYECKON Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB W
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOAE, T'PAaHULIAX NPUMEHHUMOCTHU
TEOPH, 151 OMIMCAHMS €CTECTBEHHO-HAYYHBIX SIBIEHUH U TIPOLIECCOB).

CuCcTeMHO-ACSATETLHOCTHBIN MOAX0J B Kypce (PM3UKHU peaiu3yeTcsl Mpexkae BCETro 3a
C4€T OpraHu3alMy SKCHEPUMEHTAIbHON JesTeNbHOCTH oOyvaromuxcs. s 6a3oBoro
YPOBHS Kypca (DU3UKH — 3TO HCIOIb30BAaHUE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPbIE B IporpaMme o (pu3nKe 0ObeIMHEHbI B
OOIIMI CHUCOK YYEHHYECKHX MPAKTUYECKUX paboT. BoljeneHue B ykazaHHOM IepeyHe
7abopaTopHbIX paboOT, MNPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYILECTBIAETCS
YYaCTHHUKaMU 00pa30BaTeNbHOTO MpoIEecca MCXOAS M3 OCOOCHHOCTEW IUIaHUPOBAHUS WU
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOecrieunBaeTcs OBIAJICHUE OOYYAFOITMMUCS
YMEHUSMH MPOBOJIUTHh KOCBEHHbIE M3MEPEHHUS, UCCIEAOBAHMS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH U MIOCTAHOBKY OIBITOB M0 IPOBEPKE MPEIIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yJEenseTcs PelIeHUI0 PacUETHBIX M KadeCTBEHHBIX 3anad. llpu
ATOM JUIsl pacU€THBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4H C SIBHO 33/IaHHOM (hHU3HUECKOM
MOJIENbI0, TO3BOJISIONIME MPUMEHATh W3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3
OIHOTO paszjielia Kypca, TaKk W MHTErpuUpys 3HAHMS W3 pasHbIX pasgenoB. Jlus
KayeCTBEHHBIX 3aJlad IMPUOPUTETOM SIBJIIOTCS 3aJaHUsl HAa OOBSCHEHHE IPOTEKAHMS
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¢u3nuecKux SABJIEHUH M NPOLECCOB B OKpPYXKAIOIIEW KHU3HU, TpeOyromue BbIOOpa
buznyecKoi MoAeu sl CUTyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanuamu PI'OC COO x maTepuasbHO-TEXHUYECKOMY
o0ecreyeHnIo0 yueOHOoro Inpolecca 6a30Bblii ypOBeHb Kypca (PU3MKHU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus TOJDKEH U3y4aThCsl B YCIOBUAX IPEIMETHOIO KaOuHeTa (U3UKHU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB E€CTECTBEHHO-HAYYHOIO LMKiIa. B
KaOuHeTe (U3MKKM JODKHO OBITh HeoOxonuMoe nabopaTtopHoe O0OpyIOBaHHE s
BBINOJIHEHNS YKa3aHHBIX B IIpOrpaMMe Mo (pU3MKe YYEHHUYECKUX MPAKTHUYECKUX padoT U
J€MOHCTpallMOHHOE 000pyI0BaHHUE.

JlemMoHcTpanMoHHOE 000pyaoBaHue (OPMUPYETCS B COOTBETCTBHUHU C IMPHUHLMIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTM M  OOECIEUYMBAET  IIOCTAHOBKY IE€PEUHUCIICHHBIX B
nporpamme 1o (pU3MKe KIFOUYEBBIX JEMOHCTPALUH JIJISl UCCIEI0BAHMS N3YYaeMbIX SIBJICHUN
U [POLECCOB, OSMIHUPUYECKMX M (PYHIAMEHTAJIBHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe 000py0BaHUE JUIsl YYEHUUYECKUX MPAKTUYECKUX PadboT popMuUpyercs
B BUJIE TEMATHYECKUX KOMIUIEKTOB U OOECIEYMBAETCA B pacuy€re OJHOIO KOMIUIEKTa Ha
ABYX oOydaromuxcsi. TemaTHueckue KOMIUIEKThI J1a00paTOpHOro 000pyIOBaHUS JOJIKHbI
OBITh IOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX U LIM(PPOBBIX NMPUOOPOB, a
TaK)XK€ KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LEJSIMH U3y4YeHUS (PU3UKHU B 001IEM 00pa30BaHUHU SIBIAIOTCS: (pOpMHUpPOBaHHE
MHTEpeca U CTPEMJICHHsI OOYyYarolMXCs K HayYHOMY H3YyUEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTaBICHUN O HAydHOM METOJAE TIO3HaHWs © (opMuUpOBaHHE
MCCJIEI0BATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHSI KaK pe3ybTaTa U3YYCHHUS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HKY;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C MCIOJIB30BaHHEM (PU3HUECKUX 3HAHUM
Y HAyYHBIX JI0KA3aTeIIbCTB;

dbopmupoBaHUEe MPEICTABICHUN O PO (DUBHMKH JIJIST PA3BUTHS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKA U TEXHOJOTHUH.

JlocTikeHne HJTHX T1ieyie  00ecTeunBaeTCsl pElIeHHEeM  CISAYIONMX — 3a7a4B
npol1iecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUs:

pUOOPETEHUE CUCTEMBI 3HAaHUHN 00 00MUX (PU3NUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpHsIX, BKIIIOYAsl MEXaHHUKY, MOJICKYJISIPHYIO (DU3UKY, DIEKTPOAMHAMHUKY, KBAHTOBYIO
(U3HUKY U 3JIE€MEHTHI aCTPOPU3HKH;

dbopMHpOBaHWE YMEHUN TPUMEHITh TEOPETHYCCKUE 3HAHUSA JUISI OOBSICHCHUS
bU3MYeCKUX SIBJICHUN B TPUPOAEC U JUIsl TPUHATAS TPAKTUYECKHX PEIICHUIB
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB pEMICHUS PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHON (u3ndeckoi
MOJICIIBbIO, 3a7a4, MOJIPa3yMEBAOIINX CAMOCTOSITEIHHOE CO3/IaHne (PU3UUECKOW MOJICIH,
aJICKBATHOM YCJIOBHSM 3a]1a4U;

NOHUMaHuEe (PU3NYECKUX OCHOB M NMPHUHILMUIOB JCUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIHSHUS HA OKPYXKAIOIILYIO CPEIY;



OBJIaJICHUE METOJIAMH CaMOCTOSITEIbHOTO MJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKHUX
HKCIIEPUMEHTOB, aHAJIM3a W WHTEpHpeTanuu UHHOPMAINH, ONPEASICHUS JOCTOBEPHOCTH
MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUU I pa3BUTHSI YMEHUHN MPOECKTHO-UCCIEN0BATEIBCKOW, TBOPUECKON
NEeSTETHLHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpeHEro 00IIero 0opa3oBaHus
orBoautcs 136 uwacoB: B 10 kmacce — 68 wacoB (2 ywaca B Henmenio),B 11 kiacce — 68
qacoB (2 yaca B HEJICITIO).

COJEPXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®usnka — Hayka O npupoje. HaydHple METOIBI MO3HAHUS OKPYKAIOWIETO MUPA.
Ponb skcnieprMeHTa ¥ TEOPUU B MPOLECCE MMO3HAHUS NPUPOJIBI. DKCIIEPUMEHT B (PUBHKE.

MopnenupoBanue (QU3NYECKUX SBJIEHUH U mpoueccoB. HayuHble runoressl.
dusnyeckre 3aKOHbI U TEOPUHU. ['paHMIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponbs u Mecto ¢uzuku B (HOpMUPOBAHUHM COBPEMEHHOW HAYYHOU KapTUHBI MUpA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanoroBble U HU(PPOBbIE U3MEPUTENIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexanunueckoe aBrxeHre. OTHOCUTEIBHOCTh MEXaHUUYECKOTo ABMkeHUA. Crucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHOW TOYKH, HMX TMPOEKUWH HA OCH CHUCTEMbl KoopauHatr. CloxeHue
[IEPEMELLEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE TMpsSMOJMHENWHOE JBWKeHHE. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U IIEPEMEILEHNUS] MaTEpUaIbHON
TOYKH OT BPEMEHH.

CBobOoiHOE TajzieHre. Y CKOpeHHE CBOOOTHOTO TTaICHUSI.

KpuBonuneiHoe nBuxkeHue. [[BUKeHuME MaTepUaIbHONM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTH, JIMHEHHAS CKOPOCTh. [lepuon
U yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHeE.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE NMPUMEHEHHUE: CIUAOMETD, IBUKCHUE
CHaps0B, LICTIHbIE U PEMEHHBIE NEPEIAYN.

Jlemoncmpayuu
Mopenp cucTeMBl OTCUY€Ta, WUIIOCTpAlUs KUHEMATUYECKUX XapaKTEPUCTHUK
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JIBUKEHUS.

[IpeoOpaszoBanne ABMKEHUH C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTRE.

HaGnronenue paBuxkeHUst Tena, OpOIIEHHOTO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

H3mepenue yckopeHHst CBOOOTHOTO MaCHHUSL.

HarmnpaBnenue ckopocTH npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHnne HEPaAaBHOMEpPHOIO [JBW)KEHHUS C LENBIO OIPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccrnenoBanne  COOTHOLIEHWS  MEXKIYy  IMYTAMHM, NPOWICHHBIMH  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKECHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3ydenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHocutensHOcTH ['anmuies. [lepsbiii 3akoH Herotona. MHepuunansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Brtopoil 3akoH HproToHa
JUIS. MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HpI0TOHA [1U11 MaTepUalibHBIX TOYEK.

3akoH BcemMupHOro Tarorenus. Cuna tsokectu. llepBas kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Bunbl Tpenus (mokosi, cKojibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuia TpeHust CKOJIbKEHUs U cuiia TpeHus nokos. Koadduunent tpenus. Cuna
COINPOTHUBIICHUS MPU ABUKECHUHU TEJA B KUJIKOCTH WUJIU rase.

[TocTynarensHOE 1 BpamaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcimoBus paBHOBECHS
TBEPIOIO Tea.

TexHnueckre yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINITHUKH, JBUKEHNE
VMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHepIuu.

CpaBHeHne Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€POpMalUu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MTAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUSI U CKOJIbKEHUSI.



VYcioBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yuenue nBmxeHus Opycka Mo HaKJIIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJ  YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
pPE3MHOBOM 00pasiie, OT uX aehopmariiu.

Hccnenosanue ycinoBuil paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.



Tema 3. 3akouvl coxpanenus 6 mexaHuke

NmMnynbc MaTepuanbHOM TOUKH (Tesia), CUCTEMbl MaTepHAIbHBIX TOYEeK. Mmysbe
CHUJIBI M WM3MEHEHME HMITyJbCca Tela. 3aKOH COXpaHEHWsI HMITyJbca. PeakTuBHOE
JIBUKCHHUE.

Pabota cuibl. MOITHOCTE CUJIBI.

Kunernyeckass osHeprus MaTepualpHOM TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOU YHEPTHUHU.

[lorenuuanbHas aHeprus. [loTeHManbHas SHEPrUs ynpyro aepopMHUpOBaHHON
npyxuHbl. [loTeHIIManbHAs SHEPTUs Tejla BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnManbHBIE U HEMOTEHIUAIbHBIEC CUJTBI. CBA3b paOOTHI HEMOTEHIIUAIBHBIX CHII
C UI3MEHECHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHCHUSI MEXAaHUYECKOMN
SHEPTUM.

Yupyrue v Heynpyrue CTOJIKHOBECHHUS.

TexHuyeckne yCTPOMCTBA M IPAKTHYECKOE TMPUMEHEHHE: BOIOMET, KOMED,
MIPY>KUHHBIN MTACTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexoa MOTEHIIMATBHON SHEPTUU B KHHETHUYECKYIO M 00OpaTHO.
Yuenuuecxuii sxcnepumenm, 1abopamopusie pabomoi

N3ydenune abCOMIOTHO HEYNPYTOTO yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOM YHEPruu Tena
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOIUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [duddys3us. Xapakrep ABMKEHUS U
B3aWMOJICVICTBHS YAaCTHUI BelleCcTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNieil. Macca u pa3Mepbl MOJIEKY L.
KommuectBo Bemectna. [Toctositnaas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO Tra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpelHel KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEeHUs 4dactull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akoH J[lansToHa. HM3omponecchl
B MJI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texauueckue yCTpocTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MOIEKy
OpPraHUYECKUX COCIUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Moaenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaeinb, WILTIOCTpUpYOLIas IPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHsAsI DJHEPrUs TEPMOJWHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHus. KomnuecTBo Temnotel U pabota. BHyTpeHHssS
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, U3JydEeHHE. YJelbHAas TEIUIOEMKOCTh BellecTBa. KoJMYECTBO TEIUIOTHI
IIPU TeIUIoneperaye.

[TonsiTue 06 agnadbataoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
IEPBOrO 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HHTEpHpeTarus
paboThI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TeruoBble MammHbl. [IpuHIMOBL HeWcTBUS TEmoBbIX MamuH. [IpeoOpa3zoBanus
HHEPTUU B TEIJIOBBIX MalHaxX. KoadduiimeHT noae3Horo 1eicTBrs TEIIOBOM MaITUHBI.
[Mukn KapHo u ero ko3d@dHIIMEHT MOJIE3HOTO JICUCTBHA. DKOJIOTHYECKHE IMPOOIEMBI
TEIJIO3HEPIETUKMU.

TexHHuecKre yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEUCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue s¢upa B JaTyHHOU TPyOKe
yTEM TPEHHUs (BUIEOAEMOHCTPALINSA).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OnbIT M0 aMabaTHOMY PACIIUPEHUIO BO3ayXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3mepenune yaenbHON TeIIOEMKOCTH.
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Tema 3. Acpezamnvie cocmoanusa eeujecmea. Dazosvie nepexoowvl

[TapooOpa3oBanne u koHmeHcamws. Mcmapenwe u kurenwe. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimeHHnblii map. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmdeckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctaioB. Kuakue kpucrtamibel. CoBpeMeHHble Matepuanbl. [lnaBnenue wu
KpUCTAIIM3aIus. Y IebHast TersoTa riasineHus. CyOmumarus.

VYpaBHeHre TETUIOBOTO OaaHca.

Texnuueckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TOJYyYEHHUS COBPEMEHHBIX MATE€pPHAIOB, B TOM YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy noHM>KEHHOM JTaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHYECKOTO BEIIECTBA.

JleMOoHCTpalus KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pa3znen 4. DnekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SJIEKTpUUYECKUN 3apsil.
DnekTpuueckoe noje. Hanpssk€HHOCTH 3nekTprudeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX NoJIeH. JIMHUKM HANTPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

PabGoTta cun anektpocratudeckoro modisi. [lorenmuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUPJEKTPUKKA B DJIEKTPOCTATHYECKOM TMoje. JludnekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTPOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP,  IJIEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.
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JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOpPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenune. 3akon OMa 711 y9acTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIIECHHUE.  YIEIBbHOE  CONPOTUBIECHHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIETBLHOE, CMENIAHHOE COEIUHEHHUE MPOBOJHUKOB.

Pabota anexTpudeckoro Toka. 3akoH [[xoyns—Jlenia. MOIHOCTh 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBIKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AnekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEeKTPOHHAS TPOBOJAUMOCTH TBEP/IBIX METAIIOB. 3aBUCUMOCTD COITPOTUBIICHUS
METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTH TTOJIYITPOBOTHUKOB.
CoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOIUTHUECKAS
JIACCOIMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIA pa3psil.
Monnus. [Ina3zma.

TexHuyeckue yCTpoHUCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIePMETP, BOJIBTMETD,
peocTaT, ICTOYHUKU TOKa, SJIEKTPOHATrPEBATENIbHBIC MPUOOPHI, FJIEKTPOOCBETUTEIIbHBIC
npuOOphl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(bhoTOpE3UCTOPHI, MOTYNPOBOITHUKOBBIN U0/, rajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIICHUS IUTUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILTOIAIH
MOINEPEYHOr0 CEYEHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHue  BIEKTpPOABMXKyLIEeW  cuiabl. KopoTkoe  3ambIkaHue
raJibBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB PIEKTPOTUTOB.

HckpoBoi paspsia v MPOBOAUMOCTD BO3AYXaA.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne SIEKTPOJBIKYIICH CHUIIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Hab6nronenue snexrposnusa.

Me:knpeameTHbie CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJIEP>KATENBHBIX MEXKIIPEJAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHHU, XUMHH,
reorpauu ¥ TEXHOJIOTHUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C UW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHMS: SIBJICHHUE, HAYYHBIH (PakT, rumoresa, pu3nueckas BEITUYHHA, 3aKOH, TEOPHS,
HAOJII0/IEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapaboia,
runepoosa, X rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXIAECTBO, BEKTOPHI M HX
MPOEKIIMU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUd, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBa, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJl, KMJIKOCTEH M Trasos,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, JIEKTPOJUTHYECKAS TUCCOLIMALINS, TaJbBAHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodOpazoBaHUE ABMXKEHUN C MCIOJB30BAHUEM MEXAHHU3MOB, YUET
TPeHHUsS] B TEXHUKE, MOAIIUIHUKK, HWCIOIb30BaHNE 3aKOHA COXPAHEHHS WMITYJIbca
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUTraTesb BHYTPEHHETO CropaHHs, MapoBas
TypOMHa, OBITOBON XOJIOAWIGHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYICHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOIHH, 3JEKTPOCTaTHUECKas
3alUTa,  3a3eMJICHHE  DJEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHATPEBATENbHBIC TPUOOPHI, TEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKMpOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3aumMoaelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosje. Bektop MarHUTHOW WHAYKUMH. [IpUHIMII Cyneprio3uuyy MarHUTHBIX I10JIEH.
JIvHuM MarHuTHOW MHAYKIUK. KapTrHa JIMHUI MarHUTHOW MHIYKIIUU TIOJISI ITIOCTOSIHHBIX
MarHuTOB.

MarauTtHoe nojie NpoBOJAHUKA C TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
TOJISL JNIMHHOTO TIPSAMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT OpcTtena. BzanmoaeincTBrue NpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOLyJIb U HaIllpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlIeHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cuibl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM HHIYKLIHH.
DNEeKTpOABIXKYIIAs CHJIa UHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW MHAyKuun Papajies.

BuxpeBoe nsnektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B ITIPOBOJAHUKE, IBHKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAaMOMHAYKUMH.  OJJEKTPOABHKYLIas  CHJIA
CaMOWHIYKIIHH.

DHEPrusi MArHUTHOTO MOJIA KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE I10JIE.

TexHHYeCcKre yCTpPOMCTBAa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
DIEKTPOMArHUThI,  JJEKTPOABUTATENb,  YCKOPUTENIH  JJIEMEHTAPHBIX  YaCTHL,
VWHIYKIIOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHATHOTO TOJIA.

B3aumopericTBre 1ByX IMTPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHOW MHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABWKYIIEW CHJIBI WHAYKUAH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOrO NOJIst KATYIIKHA C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHWTa HA PaAMKy C TOKOM.

UccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paznen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHus. ['apMoHnUecKre
kosjebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyXuHHBII MasgTHHK.
MaremaTtnyeckuii MasTHUK. YpaBHEHHUE TapMOHHUYECKHX Kosebanwmii. [IpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOAHUS B UCATHHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMU U DJIEKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHMS JHEPruu B HUIACATBHOM
K0JIe06aTeTbHOM KOHTYPE.
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[IpencraBnenne o 3aTyxamomMX KoyieOaHUSIX. BBIHYXIEHHbIE MEXaHHUUYECKHE
Kojiebanus. Pezonanc. BeiHyXIeHHbIE 2JIEKTPOMArHUTHbIE KOJIeOaHMUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBO, Tepemadya W MOTPEOICHHWE DIICKTPHUCCKOU
DHEPruM. OKOJIOTMYECKHE PUCKUM IIPpU IPOU3BOJCTBE 3eKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa U NPAKTUUYECKOE IPUMEHEHUE: DIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, IMHUU AJEKTpoIepeaay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KojeOaTeIbHONW CUCTEMBbI (NMPYKUHHBIA WU
MaTE€MaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu  mocCieOBaTENbHOM  COCAUHEHUM  PE3UCTOpPA,  KaTYLIKH
VWHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopeinb TMHUM 3JEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOAHUH Ipy3a HA HUTH OT JIJTUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue NepeMEeHHOT0 TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacrpocTpaHeHus U JiyinHa BoJiHbI. [lonepeunsie v mpo10bHbIe BOIHBL. HTepdepeH s
U AU pakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3ITYyUYECHUS! DSJIEKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, V B anektpomarnutHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpEJIOMJICHUE, ToJsapu3alus, Audpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama SJEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHuME SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsiI3HEHNUE OKPYKAIOILEN CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAs [IMArHOCTMKA B TEXHUKE W MEIULMHE, pajap,
panuonpuéMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-nieys.
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Llemoncmpayuu

OOpa3oBaHue U pacpoCTpaHEHHE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue nureppepeHunu u qudppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOU
KoJIe0aHMil.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMosinHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOHOM
cpene. Jlyd cBera. ToueuHbI UICTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHHs cBera. IlocTpoeHue wu300paxeHU
B IJTOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TMOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro cera. Lser.

Cobuparomye 1 pacceuBaronue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
ONnTHYECKas Cuila TOHKOW JMH3bL. [locTpoeHue wu300pakeHHil B cOOMparOIUX U
pacceuBaromyx JruH3ax. PopMyria TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Uutepdepennus cBera. KorepeHTHbIE UCTOUYHHMKHU. Y CIOBUS
HAOJII0JICHUS] MAaKCUMyMOB M MUHHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE OT JABYX
cUH(pa3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcnoBue HaOJIOJACHHS TIABHBIX
MaKCUMYMOB TIPH MaJICHU MOHOXPOMATHUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue ycTpoicTBa U MPAaKTHUECKOE MPUMEHEHHE: OUKH, JTyTa, oToanmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonMHEHOE  paclIpoOCTpaHEHHE, OTPAKEHUE W  MPEJOMIICHHE CBETA.
OnTuyeckue npuOopsI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Ha6nronenue narepdepeHimm crera.

Ha6nronenue nudpakimm crera.

Ha6nronenue nucniepcuu cBeTa.
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[Tomy4yeHue cnekTpa ¢ MOMOIIBIO IPU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIbIO TU(PPAKIMOHHON PEIIETKH.
Habutoienue nossipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300pa)KEHUI B JTMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BaKyyME,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHUM U COKpAIICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIbCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUS IOKOS.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u uccinenoBanue (ororddexra. Onbitet A.I'. CronmeroBa. 3aKOHBI
dotoapdexra. YpaBHenue OIiHmTEetHA 19 Portorddexra. «KpacHas rpaHuIa»
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOe IeHCTBHE CBETA.

TexHuueckue yCTpOMCTBA MW NPAKTUYECKOE NpUMEHEHUE: (HOTODIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®o10o3((hexT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHelTHero Gpororddekra.

Ceeroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornounieHue GOTOHOB NpU
IEepPEXO/IE ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyron. Bunel ciektpoB. CieKTp ypOBHEN
DHEpPrUU aTOMa BOJIOPOAA.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckynspHo-BOTHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYECHHE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIN aHAIU3
(CeKTpOCKOI), 1a3ep, KBAHTOBBIN KOMITBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeMYaThIX CIIEKTPOB U3ITyICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI,  JIOKA3bIBAIOIIME  CJOKHOCTh CTpOCHHS siapa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompenesieHHIo cocTaBa pagdOaKTUBHOIO
u3nydenus. CBoicTBa anb(a-, OeTa-, ramma-u3nydeHus. BivsHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wmognens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uuncio saapa. M30Tomnsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH PaJMOAKTUBHOIO pacnajia.

DOHeprus cBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl sapa.

Anepnsie peakuun. [lenenue u cuHTE3 AIEP.

Snepubiit peakrop. Tepmosinepubiii cuntes. [Ipo6iieMbl U MEPCIEKTUBHI SIACPHOM
HHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPIrEeTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWST M PETUCTPALMM  3JEMEHTApHBIX  YACTHII.

dyH1aMeHTalIbHBIE B3aUMOJICHCTBUA. EAMHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHHYecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: J03UMETp, Kamepa
Buinbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

Orarbl pa3BUTUA aCTPOHOMHUH. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro He6a. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBUKEHUE.

Conneunas cucrtema.

Counnne. ConiHeyHas akTUBHOCTh. MicTounnk sHeprun CosiHIa U 3BE3/1. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{narpaMmma «CIeKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW ITOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTb «MAacca — CBETUMOCTb) IS 3BE3]T IVIABHOU
NOCJIEOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE MNPEICTABICHUS
O MMPOUCXO0KIEHUH U 3BoMoLMU CoHIA U 3BE3/1. DTambl KU3HH 3BE3I.

Muneunsiii [1yTs — Hama ["anaktuka. [Tomoxenue u nerxkenue CosHua B I'anakTuke.
Tunel ranakTuk. Paguoranaktuky u kBasapsl. YEpHBIE AbIPHI B sAIpaxX FAJIAKTHK.
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Bcenennas. Pacmmipenue Bceenennoi. 3akon XaO6ma. Paz0eranme rajiakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE U31yYEHHE.

Macmrabnas cTtpykTypa Beenennoit. MetaranakTuka.

Hepeménnsie nmpoOaeMbl aCTPOHOMMUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TIJ1a30M C  HCTOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUHN TSl OTIPEICTICHUS TTOJI0KEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJYIIAPUS U APKHE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, muaner, Mieunoro I[lyTu.

O06o01maroniee NOBTOPEHNE

Ponb ¢u3uku u acCTpOHOMUM B YKOHOMUYECKOH, TEXHOJIOTUYECKOM, COIMaIbHON U
TUYECKON cdepax AesITeTbHOCTH 4YEJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, POjb (U3MUECKON TEOpUH B (POPMHUPOBAHUU
NPEACTABICHU O (PU3NYECKON KApTUHE MHpPA, MECTO (PU3NYECKON KAPTUHBI MHUPA
B OOIIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kjacce oCyIiecTBIsETCS ¢ yUETOM
CoJIep KaTeNIbHBIX MEXITPEJAMETHBIX CBsI3el C KypcaMu MaTeMaTHKU, OUOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, runoresa, pusnyeckas BeJIMUUHA, 3aKOH, TEOPHSs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: penmieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETPpUUECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HX MNPOEKUHUU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB, IPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKIIUH, TPU3HAKH MO00USI TPEYTOJILHUKOB, ONpeIeTeHUE TIOMAAN
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOM MPUPOJE, OINTUYECKUE SBJIECHUS B >KUBOM MPUPOAE, ACUCTBUE paAUALIUU
HA )KUBBIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX TE,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKY, CIEKTPaIbHbIN aHAIN3.

l'eoecpagus: mMarHUTHBIE TIONIOCA 3€MJIH, 3aJIeKH MAarHUTHBIX Py, PoTochEMKA
36MHOU [OBEPXHOCTH, NPEACKAZAHUE 3EMIICTPACCHUN.

Texnonoeus: JHAHUM  DJIEKTPONEpenad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS T1€4b, Paaap, PaAUONPUEMHHUK, TEIEBU30D, AaHTECHHA,
tenepon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «Ddus3mka» HaA YpPOBHE CpEOHETO OOIIETOo
oOpazoBaHus (0a30BbIi ypOBEHB) JIOJDKHO OOECHEUYUTh JOCTIKEHHE CJICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOJKHBI
OoTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUEHTAIIN, MO3UTUBHBIX BHYTPEHHUX YOCKIECHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, pacCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JESATEIbHOCTH B TPOLIECCE PEeANN3alMi OCHOBHBIX HAIPaBJICHUN BOCIHUTATEIBHOU
JESITETLHOCTH, B TOM YHCJIE B YaCTHU:

1) rpamxIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUNCKOI0 OOIECTBA;

MIPUHATHE TPagULIHOHHBIX 00IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 51
JNEMOKPATUYECKUX LIEHHOCTEH;

FOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B HHTEpPECAX IPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIPABIEHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMAJIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMHE ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyero Gu3n4eckoi Hayke;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (DHU3HKHU
Ha TPOTSHKEHUN BCCH JKHU3HU;

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOH KyIbTYpPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KaIOIIEH cpejie Ha OCHOBE
3HAHUS 1IeJIed yCTOMYNBOrO pa3BUTHUS YEIOBEYECTBA;

Pacmmipenue ombITa NesTENTPHOCTH 3KOJOTHYECKOW HAINPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKONU HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(GU3MKM  OCYIIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oru4yeckue A1eCTBUA:

CaMOCTOSTENbHO (GOPMYIHPOBATh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarpiBaTh IUIAH peELICHUs MNPOOJEeMbl C Y4ETOM aHaliU3a WMEKOIIMXCS
MaTepHAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTL, OLICHNUBATL COOTBCTCTBUC PC3YJILTATOB
oejaiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ JACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHUHN )KU3HCHHBIX HpO6J’I6M.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMH W METOJaMU
buznuecKoil HayKu;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH
B obOnactu (pU3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY

21



METOJIOB peIIeHU 3a/1a4 (PU3UIECKOTO COACPKAHMS, IPUMEHEHHIO PAa3IMYHBIX METOI0B
NO3HaHMS;

BJAaJE€Th BUJAMH JIEATEIbHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, IPE0OPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX,
B TOM YHCJIEC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 33/1a4y, BbIABUTATh
TUIIOTE3Yy €€ pelIeHNs, HAaXOJUTh ApIYMEHTHI ISl J0KA3aTeIbCTBA CBOMX YTBEPKACHUM,
3aJ]aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33aud pPe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpMYyJIUpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PUHKU;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA MO (QHU3MKE B  NPAKTUYECKYIO  00JIaCTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MOX0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanumeii:

BJa/IeTh HaBBIKAMH TOJY4YeHHs HHPOpPMAIMH  (PU3NIECKOTO  COACPIKAHUS
U3 MCTOYHHMKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOMCK, aHaJU3,
CUCTEMAaTH3allMI0 W HHTEpHpeTaluio HHQOpMAIMK pPa3IMYHBIX BHIOB U (GopM
MIPE/ICTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEUICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥  OpPTaHHU3AI[MOHHBIX 33734
Cc coOmojeHueM TpeOOBaHUM HJProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHMs B Pa3jMUHbIX (opMaTax ¢ y4€ToOM
Ha3HAuYeHUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKaTHMBHbBIE YHHBEpPCAJIbHbIE yUeOHbIE JCCTBUSA:
OCYIIECTBISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(PIUKTHBIX CUTYaIlMi U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBa KOMAaHAHON U MHIUBUAYAIbHON padOThI;
BBIOHMpATh TEMATUKY U METOJIbl COBMECTHBIX JEMCTBUI C yUETOM OOIIMX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)X0T'0 Y4JIEHA KOJIJIEKTUBA;
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, paCIPEAEsATh POJIH C YYETOM
MHEHUW Y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaratb HOBBIE IPOEKTHI, OLIEHWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusauus:

CaMOCTOSITEIIEHO OCYIIIECTBIIATH TO3HABATEIbHYIO ICSITEIIBHOCT B 001acTH (QU3UKU
U aCTPOHOMUH, BBISIBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC
3aJ1aui;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH PEUICHUS PACUYETHBIX U KAa4eCTBEHHBIX 3aj1ad,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacHIMpATh PAMKH y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHH;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO 3PYAUIMKA B 00JacTH (DU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIaJIETh HaBbIKAMH MO3HABATEILHON pedICKCHHM KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHAIIM3€E PE3YIbTATOB ICSITEILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B npouecce AOCTHMKEHUSI JMYHOCTHBIX PE3YJbTATOB OCBOCHHUS IMPOTPaAMMBbI
no Qusuke IS YpPOBHSA CPEIHET0 O00mero o0pa3oBaHUsS y OOYyYarOIIUXCS
COBEPIIECHCTBYETCS SMOIIMOHAILHBIN WHTEJUICKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH HOHUMATh CBOE HSMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHSI COOCTBEHHON AMOIMOHAILHOM cephl, OBITh
YBEPEHHBIM B Cce0¢;

CaMOpETYJIMPOBAaHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTh aaliTUPOBATHCS K AMOITMOHAIEHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllMH, BKIIOYAIOIIEH CTPEMIICHHME K JOCTIXKCHUIO LEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JCHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh HMOIIMOHAJIIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 Kjacce mpeJIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Yy 00YUYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh, Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUUTHIBATh  TPAHUIBI TNPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHUalbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
UJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TPOLIECChI) M OOBIACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUUECKOW TEOPUM CTPOCHUSI BEIIECTBA W
AIEKTPOJAVMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXEHUE,
CBOOO/IHOE TAJIeHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPIHS, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX T,
U3MEHEeHHEe O00bEMa Tell MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
WCIIApEHNE, KOHJEH CAlINsl, TJIaBJI€HNEe, KPUCTAIIN3alllsl, KUTIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIICHUE JTABJICHUS Tra3a MPHU €ro Harp€BaHWU B 3aKPHITOM COCYJIE€, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B H30MpPOLIECCaxX, JJIEKTPU3ALMSA TEJ, B3aUMOJEUCTBUE
3aps0B;

OTNHUCBHIBATh MEXAHWYECKOE JIBMIKEHUE, WUCMOJb3Yysl (U3NYECKUE BEJIMYUHBIL:
KOOpJWHATa, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca TEJa, CHIIA, UMITYJIbC
Tela, KWUHETUYECKas OJHEPrus, MOTCHIMATbHAS DJHEPrus, MeXaHwueckas padoTa,
MEXaHU4eCKass MOLUIHOCTb; P ONMHUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIOLIUE TAHHYIO0 (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIMYMHAMY;
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OTUCHIBaTh U3yYEHHBIEC TETJIOBBIE CBOICTBA TEN U TEIUIOBBIC SIBICHUS, UCTIONb3YS
dbu3nyUecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIepaTypa, CpeHss KUHETHUeCKash SHEePIUsl
Xa0TUYECKOTO  JBMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTH4YHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI dHEprus, padora rasza, K0d(QQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUUN
CMBICT UCHOJB3YEMBbIX BEIHYMH, WX O003HAUCHMS] M €AMHMIIBI, HAXOAUTH (hOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYHUHAM;

ONKCHIBATh HM3YYECHHBIE 3JEKTPUUYECKHE CBOWCTBA BELIECTBA U DBJIEKTPUUYECKUE
ABJIEHHUSI (TIPOLECChI), HMCHOJB3Yyd (U3HMUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
ANEKTPUUECKOE TO0JIe, HAMPSHKEHHOCTh MO, MOTEHIMaN, Pa3HOCTh MOTEHIIUAJIOB,;
P OMMCAHUH MTPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIB3YEMbIX BETUYHH, UX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE JAAHHYIO (PU3UUECKYIO
BEITMYMHY C IPYTUMH BEITMYUHAMH,

aHAJIU3UPOBATh (PU3MUYECKHE MPOIIECCHI U SIBJICHUS, UCTIOJb3YA (DU3NYECKUE 3AKOHBI
U TPUHIUIBL 3aKOH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPaHCHHS UMITYJIbCa, MPUHIIMII
CYNEpIO3ULIMA CHWJI, TPUHIIMII DPABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHEd KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBM)KEHHS MOJIEKYJI C aOCOJIOTHOM
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO
3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €TI0
MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX O€30IaCHOr0 HCIOJb30BaHUS B IOBCEAHEBHOM
KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3NIECKUX SBICHHUIA U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUU, MpU ITOM (opMyIupoBaTh
npobsieMy/3ajady W TUIOTE3y Y4YE€OHOro OKCIEPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 IPEIOAKEHHOTO 000y I0BaHUs, POBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOJBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMpATh ONTHMABHBIA CIMOCOO HM3MEPEHHsS] M WCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BEIMUMHAMU C HCIIOJIb30BAaHUEM
IPSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YyIbTAThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYMUH B BHUJE TaOMUIl U TpaduKoOB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0OBAHNUS,

coOmro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEICHNUN UCCIIEI0BAHUM B paMKax
y4e0HOTO 3KCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U MPOEKTHON AeATeIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbIC 3a/lauu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
(¢u3znyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 331a4u BEIOUPATh
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(u3NYECKYI0 MOJENb, BBIACIATh (U3NUECKUE BEIMUYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOAUTE PACUETHI M OLICHUBATh PEAILHOCTD NOJyYEHHOIO 3HAUCHMS
(U3UYECKON BEITMYNHEI;

pemarh KayeCTBEHHBIE 33Jayd: BBICTPAMBATH JIOTUYECKH HENPOTHBOPEUUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAUUUd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHOM HH(POPMAIIIH, TOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIAAa POCCUWCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B IOBCEIHEBHOM O KU3HU
UIsl obecriedeHus: 0e30MacHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0POBbSA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Trpynmbl, palMOHAIBHO pACHpPEAENATh OOS3aHHOCTM W IUIAHUPOBATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHWBAaTh BKJIAJ KaXKI0TO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOJIEMBI.

K xoniy oOyuenus B 11 Kjacce mpeaIMETHBIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpa, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTU JIFOAEH, LEJIOCTHOCTh WU E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS] U3YYEHHBIX (DU3UYECKUX MOJIEICH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siepHas MOJC/b aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MNP PEeIICHUH PU3NYECKUX 3a]1a4;

pacno3HaBath (uU3MUECKHe SBICHUS (TIPOIECCh) M OOBSCHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICICTBUE
MAarHMuTOB, 3JIEKTPOMArHUTHAsT UHAYKIUS, JEUCTBUE MArHUTHOIO MOJS HA MPOBOJHUK
C TOKOM M JBWXKYIIUWACS 3apsii, OSJIEKTPOMArHUTHbIE KoOJICOAHWSI U BOJIHBI,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPENIOMIIEHUE, HHTep(epeHns,
mudpakiuys U TOJApU3ALMs CBeTa, AUCHEpcHsl cBeTa, (HOTOINEKTpUUYecKUid 3¢pdeKT
(boToaddexT), cBeToBOE AaBiieHHWE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAs paINOAKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHBIC
ABJICHUSI (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij, cuiia
TOKa, JJEKTPUYECKOE HANpsUKEHHE, SJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTb
MOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUila, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIS, CUjla
Awmnepa, cuna JlopeHua, MHAYKTHBHOCTb KaTYyIIKH, SHEPIHUsl SJIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KoJeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TIPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHUM, (OKyCHOE
pacCTOsIHUE W ONTUYECKas CWJIA JIMH3bL, NPH ONHWCAHUM NPABWIBHO TPAKTOBAThH
(bu3MYEeCcKUil CMBICT HUCHOIB3YEMbIX BEJIMYUH, X O003HAYEHUSI U €IUHHUIIbI, YKA3bIBaTh
(bopMyIIbl, CBSA3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C APYTUMH BEIMYUHAMY;

ONKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJIEHUSI U NPOLIECCHI, HCTIOB3YA (pr3nyeckue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTHUS
U UMITYJIbC (POTOHA, IEPHUOJ] OTypacnaga, SHEPIHsl CBSI3U aTOMHBIX sJI€p, PU ONUCAHUU
IPABUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U
€IMHULbI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJINYUHY
C IpyTMMHU BEJIMYMHAMU, BBIYHMCIIATHh 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOJIB3YS (PU3NUYECKUE 3aKOHBI
U NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MAPAUIEIbHOTO COEAMHEHUS
IPOBOJTHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIUHU, 3aKOH
NPSIMOJIMHEMHOIO  PACIpPOCTPAHEHMSI CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHA s (oTodddexTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCAa, 3aKOH COXPAaHEHHUs JIIEKTPHUUYECKOrO 3apsja,
3aKOH COXpaHEHUs! MaCcCOBOI0 YHCIIa, MOCTYyaThl bopa, 3aKk0H paJlnoakTUBHOIO pacnaja,
OpyU 3TOM pa3iuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOPA WHAYKLUMM MAarHUTHOIO IIOJI IPOBOJHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTH M OINMUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH301;

BBINIOJIHATH HKCIIEPUMEHTHI 110 MCCIIEOBAHUIO (DU3NUECKUX ABJICHUI U MPOIECCOB
C HCMOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEpEHUil: mpH 3TOM (OpPMYIHUPOBATH
npoOiemy/3aaqy W THIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUsL, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISAThH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU I3TOM
BbIOMpaTh ONTHUMAJbHBIA CIOCOO HM3MEPEHHs] M HCIOJIb30BaTh HM3BECTHBIE METObI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

HCCJIEIOBaTh 3aBUCUMOCTU (U3UYECKUX BEIUYMH C HUCIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: TpU O3TOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATH PpPE3YJIbTATHI
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3MUECKUX BEIMYMH B BUJAE TAOJIUIl U TpaduKOB, 1enaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;
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coOmro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPHU MPOBEICHNN UCCIISIOBAHUMA B paMKax
y49e0HOTO SKCIEPUMEHTa, YYEOHO-MCCIENOBATEILCKOM M TMPOEKTHON JESTEIHHOCTH
C HCTIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTRB | JTAOOPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOJIB3YS
bu3NYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAlM3a YCJOBHUS 3a/Jadd BBHIOMPATH
(U3UYECKYIO MOJIEITb, BBIACIATh (PU3NYECKHUE BETMYMHBI U (hOPMYJIBI, HEOOXOIUMBIE JIJIsI
e€ pelleHus, TPOBOAUTh PACUETHl U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYIECKON BEITMYHNHBI,

pelllaTh KAa4yeCTBEHHBIC 3a/1a4M: BBICTPAaMBaTh JIOTUYECKHA HENPOTHBOPEUUBYIO
LIETIOYKY PpACCYXKJACHHUM C ONOpPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYECKHE SBICHNUS,

UCIIOJIb30BaTh IMPU PEIICHHH YYeOHBIX 3a7a4 COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU [IJIl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAIUU W TPEACTABICHUS
y4eOHOU U HAyYHO-TIONYJIIPHON MHGOPMAITUH, TIOJIYYSHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJTydaeMyr0 HH(POpMAIIHIO;

OOBSICHATDh TPHUHITUIIBI JEHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3inyaTh yCIOBUS UX 0€30MMaCHOTO UCIIOIb30BAHUS B MOBCEHEBHOM KU3HMU;

MPUBOJUTHh MPUMEPHI BKJAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAYKH, B OOBICHEHHUE ITPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 1O (PU3MKE B IMOBCEAHEBHOM IKHU3HU
I obecriedeHUss 0€30MacHOCTH TPU OOpaIlleHHH C TPUOOpaMH M TEXHUYCCKUMH
YCTPOMCTBAMH, JJIsi COXpaHEHUsI 3J0POBbsI U COOJIIOACHUS HOPM DKOJOTHYECKOTrO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIMOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TIpyNmbl, palMOHAIBHO paclpeneisaTh O00S3aHHOCTH U IJIAHUPOBATH
JIeSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAIMSX, aJCKBATHO OIICHUBATh BKJAJ Ka)KJIOTO
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoabubie  IIpakTuyeckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
[ToBTOpEHNE OCHOBHBIX MOHATUN, U3YUYCHHBIX B
|l D | B 10K
' TpodopuerT pI([)B aHH};{ BKITA] YICHBIX- https://m.edsoo.ru/7f41bf72
(U3HMKOB B HAYYHOE MO3HAHHUE MUDA.
Kparkoe 060011ieHne moBTOpEHHOTO HA
1.2 IpeABIIyIeM ypoKe MaTepraa, Bolnmoanenmne 1 1
BXOJAILEr0 KOHTPOJIS.
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
21 Kimemaritka > Efffsﬂmeeéig Sﬁmmz
22 Auramika ! }r?tptlgsﬂ/P/Ir?]Tee;s%g 8/1§f41bf72
[Ipodopuentupoanue: Pons ¢pusuku B
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KOHCTPYKTOP, KOCMOHABT). https://m.edsoo.ru/7f41bf72
3aKOHBI COXPAHEHHUS B MEXAHUKE
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmnoreka [JOK
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3.2 OCHOBBI TEpPMOAMHAMUKHI 10 2 Egggﬁ;ﬁﬁ)gﬁﬁ f410f72
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https://m.edsoo.ru/7f41bf72

Hroro no pazueny 24
Paznea 4. JIEKTPOJAMHAMUKA
bu6mmoreka [IOK
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