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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOr0 ypoBHS Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOEHMSI OCHOBHOI
oOpa3zoBaTenbHON mporpammsl, mpeacraBieHHbIx B PI'OC COO, a Takke ¢ ydérom
dbenepasibHON pabodveil MporpaMMbl BOCIHTAHHS W KOHICIIMHM TPENOJaBaHUs y4eOHOTO
npeamera «@us3uka» B oOpazoBaTenbHBIX —opraHuzanusax Poccuiickoit  deneparyu,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPAMMBI.

Conepkanue mnporpamMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4yHOM kapTuHBI Mupa oOyuaroumxcs 10—11 kmaccoB npu o6yueHun ux ¢uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeSITeIbHOCTHOTO noaxoa. [Iporpamma o gpusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K 1uIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeAMETHBIM
pesyabTataM OOYy4YeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh peaH3allMd MEXKIPEIMETHBIX
CBs3eM (PU3MKM C €CTeCTBEHHO-HAYYHBIMU Y4YeOHBIMH TmpeameramMu. B Hell ompenensiorcs
OCHOBHBIE IEJIM M3Y4YeHUsI (PU3MKH HA YpOBHE CPEAHEro oduiero odpa3oBaHus, IUIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpelIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pusmKe BKIIOYAET:

e [UIaHUpPyEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIBTAThI IO roJaM 00yUYeHUS;

e cojnepxkaHue yueOHOro npenMera « Du3nKay 1mo rojgaM 00ydeHusI.

du3nka Kak Hayka o HanboJsiee OOIUX 3aKOHaX MPUPO/IBI, BHICTYIAs B KaUeCTBE Y4eOHOTrO
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUU 00 OKpY’KalolleM MUpeE.
[konbHBIA Kypc (QHU3UKHM — CHUCTEMOOOpA3yIOMIMN JJsl €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB U SIBJICHUI, H3ydaeMbIX
XuUMuel, ouonoruei, ¢uznyeckoit reorpadueid u actpoHomuen. Vcnonap3oBaHHE W aKTUBHOE
NMpUMEHEeHHE (U3NYECKUX 3HAHUN OmNpenenseT XapakTep U pa3BUTHE Pa3HOOOpPa3ZHBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOCAa, MOJYYeHHs HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHune Gu3nku BHOCUT OCHOBHOM BKIIAJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa 00yJaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSATh Hay4HbIM METO/1 TO3HAHUS MPY BHIMOJIHEHUH UMHU YUEOHBIX UCCIIeI0OBAaHUI.

B ocHOBY Kkypca (hu3uKku JUIst YpOBHS CpeHero o01ero o0pa3oBaHus MOJOKEH psll UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCeX pa3lesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaKk U
COBPEMEHHON (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU € HEW MaTepHall Kypca GU3UKH 00BbEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisercs (OPMHPOBAHUE TMPEJCTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTe€pHHU, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npennojaraeT HCIoJb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta (pU3NIecKoil HayKu, OCMBICTICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOILECTBa,
a TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc Qu3uky npeanoyaraeT 3HakOMCTBO C ITUPOKUM
KpPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyercs MOCPEACTBOM BBEICHHUS SJIEMEHTOB COJIEepKaHUs,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHI, a Tak)Ke 00CyKJIeHHs MPoOIeM palliOHaIbHOTO MPUPOAOIIOJIb30BAHUS U
HKOJIOTHUECKON Oe30MacCHOCTH.

CrepXHEBBIMHU 2JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpeaHEero oOuiero odpazoBaHUS
ABIISIOTCS (pU3UUECKUEe Teopun ((POpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe MOCTPOCHUS
¢buznyeckoil Teopuu, poiau (PYHIAMEHTAIBHBIX 3aKOHOB W NPUHLUIOB B COBPEMEHHBIX



NPEJCTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPUH, JJIS ONMUCAHUS ECTECTBEHHO-
HayYHBIX SBJICHUH U TIPOIIECCOB).
CucTeMHO-esTeIbHOCTHBIN MOAX0/ B Kypce (GU3UKH peaTu3yeTcs MPeke BCEro 3a CuéT
OpTaHU3aIH SKCIIEPUMEHTAIBFHON JesTeNbHOCTH oOydJatommxcs. st 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
abopaTOpHBIX pabOT, KOTOpPBIE B MporpamMme Mo (usuke OOBEAMHEHBI B OOIIUH CIHUCOK
YUECHHUYECKUX MPAKTHUECKUX paboT. BriieneHne B yka3aHHOM IEpedyHe JIaOOpaTOpHBIX padorT,
MPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OO0pa30oBaTeIbHOTO
npoliecca UCXos U3 0COOEHHOCTEH IUIAaHUPOBAHUS M OCHAIIeHus kabuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJAZCHHE OOYYAIOIMIMMHUCS YMEHHUSMH TPOBOJHUTH KOCBEHHBIE W3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH U TIOCTAaHOBKY OIIBITOB MO IPOBEPKE
MIPEUIOKEHHBIX THITOTE3.
Bosbiioe BHUMaHuE yJenseTcs pelIeHHI0 pacuéTHBIX U KayeCTBEHHBIX 3aj1ad. [lpu sTom
IUTsL pacYE€THBIX 3a/1a4 TPUOPUTETOM SIBIISTFOTCS 33]]a9H C SIBHO 33JJaHHOH (DM3NYECKOI MOJIEIbIO,
MO3BOJISIOIINE MPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U UHTETPUPYS 3HAHUS W3 pa3HBIX pa3nenoB. s KadecTBEHHBIX 3a/1a4 PUOPUTETOM
ABIISIOTCSL 3aJaHusd Ha OOBSICHEHHE IMpOTeKaHWs (U3MUECKUX SBICHUH M NPOIECCOB B
OKpY’KaIoIe KU3HU, TpeOyronue BhIOOpa (HU3UYECKON MOJENH JUIsl CUTyallud TPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY
obecriedeHrio yyeOHOro mporecca 0a3oBBI ypOBeHb Kypca (PM3MKM Ha YPOBHE CpPEIHETO
obmrero oOpazoBaHHs JOJDKEH M3Y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWMHETa (U3UKU HIIH B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IMkia. B kabunere
¢bu3uKH  JOMKHO OBITh HeoOXxoammoe jgabopaTopHOE OOOpPYJAOBaHHME JUISI  BBITTOJTHCHHS
yKa3aHHbBIX B IPOrpaMMe Mo (U3UKE YICHHUECKUX MPAKTHUECKUX padoT M JIEMOHCTpPAIlMOHHOE
obopyoBaHue.
JleMoHCTpalmoHHOEe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH W OOECTICUYMBAET TMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpamMMme T10
¢u3uKe KIIOUEBBIX JIEMOHCTPALUil JUIsl WCCIEOBAaHUS M3Y4aeMbIX SBJICHUH M MPOIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATBLHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHH.
JlaGopaTtopHoe 00OpyJOBaHUE JJIS YYCHHMUYECKHX IMPaKTHYECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBACTCS B Pacdyére OJHOTO KOMIUICKTa Ha JBYX
oOyyaromuxcs. Temaruueckue KOMIUIEKTHl JaOOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMITICKCHOM HCIIOJIb30BAaHUH AaHAJIOTOBBIX M IM(POBBIX NMPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1EJISIMU U3y4€HUs (PU3UKHU B 00I11eM 00pa30BaHUM SIBIISIFOTCS:
e (QopmupoBaHUE HHTEpeca U CTpEeMJICHHS OOYyYaroIMXCS K HAyYHOMY H3yUEHUIO
MPUPOIBI, Pa3BUTHE WX WHTEIUIEKTYabHBIX U TBOPUECKUX CIOCOOHOCTEIH;

® pa3BUTHE TMPEICTABICHHA O HAYYHOM METOAC TIO3HaHWS U (OPMHpPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY/KAIOLUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH ABJICHUS C HCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIIbCTB;

e (QopmupoBaHUE NPECTABICHUN O poNu (DU3UKU AT Pa3BUTHS APYTUX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHA.

JlocTmkeHue 3Tux 1eneil oOecrieunBaeTcs peHIeHHEeM CIEAYIOUMX 3a/Jad B IPOLecce
M3yYeHHS Kypca QU3UKU HA YPOBHE CPEIHET0 00IIEro 00pa3oBaHHUs:



e MpuoOpeTeHrne CUCTEMBbl 3HAHHUI 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsI MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOJIUHAMUKY, KBAHTOBYIO
(U3HKY ¥ DJIEMEHTHI aCTPpO(DHU3UKH;

e (QopmupoBaHHWE YMEHHH MPUMEHATh TEOPETHUECKHE 3HAHUS JIs OObSICHEHUs
($bU3MYEeCKUX SBICHWW B TPHUPOAC W ISl TPUHATHS TMPAKTHUYECKUX PEIICHUNU B
MMOBCETHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3WYHBIX 33/7a4 C SBHO 33aJaHHON (HU3NYECKOM
MOJIETIbIO, 3aJad, TMOAPa3yMEBAIOIIUX CAMOCTOSITEIFHOE cO3JaHue (HU3HUECKO
MOJIEH, aJIEKBAaTHOM YCIIOBUSM 33]1a4H;

e TOHMMaHWE (PU3UYECKUX OCHOB W TMPHUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJIOTMUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

® OBJQJICHUE METOJAMH CaMOCTOSITCIILHOTO TUIAHUPOBAHUS M MPOBEICHUS (PH3UICSCKHIX
DKCIIEPUMEHTOB,  aHallu3a W  HUHTepIpeTanud  UHGOpMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH TOJIy4EHHOT'O pPe3yJIbTara;

® CO3/IaHME YCJIOBUH JJISI pa3BUTHSI YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM, TBOPUECKOMN
NEeSATEbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHMs
orBoautcsa 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacos (2
gaca B HEJICIIO).

[IpennaraemMsliii B mporpamme 1o (GU3NKE NepedeHb Ta0OPaTOPHBIX U MPAKTUIECKUX padbOT
SIBJSICTCS PEKOMEHJIOBAHHBIM, YYHMTENb JIeJIaeT BBIOOP TPOBENCHUS J1abOpaTOPHBIX paldOT u
OTIBITOB C YYETOM WHIUBUAYATBHBIX OCOOEHHOCTEH 00yJatomnuXCsl.

B3AVMMOCBS3b C IIPOTPAMMOM BOCITUTAHUSI

e licnosnib30BaHNE BOCTIUTATENHHBIX BO3ZMOXKHOCTEH collep kaHusl yueOHOTo mpenMera ( Kypca)
it (GOpMHUpPOBaHMA Yy OOYYAIOIIUXCS — TPAAMLIMOHHBIX  JTYXOBHO-HPAaBCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEM uepe3 moA00p COOTBETCTBYIOIIMX 3afad A pelleHus,
NpOoOJIEeMHBIX CUTyalui AJisl 00CYKICHHS B KJacce;

e BHIOOpP M HCHOJB30BAHHME HA YpPOKaX METOAOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOLIMX
BOCIUTATEIbHOE BO3JEHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIHUTATENbHBIM HJIEAJIOM,
LeJIbI0 U 3a/1a4aMH BOCIIUTaHMUS;

® IpUBJICYCHHE BHHUMAaHMs OOYyYaroIMXCs K IIEHHOCTHOMY AacCIeKTy H3ydaeMbIX Ha YpOKax
SABIICHUM, OpraHu3alMi0 HX paboThl C MOJy4YaeMoOll Ha YpOKE COLMAIBHO 3HAYMMOM
uHpopMaluell — MHULMUPOBAHME €€ OOCYXIEHMs, BBICKAa3bIBaHMsS OOYYAIOUIMMHUCSH CBOErO
MHEHHUS TI0 €€ MOBOJLY, BEIPAOOTKH CBOETO K HEll OTHOIICHUS;

® JIEMOHCTpAIMI0 00yYaroIMMCsl IPUMEPOB OTBETCTBEHHOI'O, TPa’KIaHCKOT'O TIOBEIEHUS,

HPOSIBJIIEHUS YEJIOBEKOIIOOMS U 10OPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB
JUIS YT€HHUS, 3a]1a4 JUIsl peIIeHUs, TPOOJIIEMHBIX CUTYyalui AJ1sl 00CYKIEHHS B KJ1acce;
® IPUMEHEHHE Ha YPOKAX MHTEPAKTUBHBIX ()OpM pabOThI C 00yHaIOLUIMMHUCS: UHTEIEKTYaIbHbIX
UTp, CTUMYJIMPYIOUIMX MO3HABATEIbHYI0 MOTHBALMIO OOYyYaromuXcs, AUIAKTUYECKOTO TeaTpa,
I7le OJYYEeHHbIe Ha ypOKE 3HaHMs OOBITPBIBAIOTCS B TE€ATPAJIbHBIX MOCTAHOBKAX, AUCKYCCHH,
KOTOpbIE JaloT OOy4arolMMCS BO3MOXKHOCTh HPUOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOTO
AMajora, rpynrnoBod paOoThl MM pabOThl B Mapax, KOTOpbIE yyaT 0Oy4YaroLIMXCsl KOMAaHIHON
paboTe U B3aMMOJIEHCTBUIO C IPYTMMHU 00YyYaOIUMUCS;
¢ MHUIUUPOBAHUE U MOJJAEPKKY HCCIEAOBATEIbCKON AESITEIbHOCTH OOYYaroIMXCs B paMKax
peanu3ald MMU WHAMBUIYAIbHBIX W TPYNIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO AACT
00y4aroImuMcsi BO3MOXXHOCTh TIPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS! TEOPETUIECKOM
po0JIeMbl, HaBbIK T€HEpUPOBaHUs U 4 0(hOpMIIEHUS] COOCTBEHHBIX MJI€H, HABBIK YBaXXUTEIHHOTO



OTHOLICHUA K YYXXUM HJCAM, O(I)OpMJICHHLIM B pa60Tax APyrux HCCHCHOBaTeHeﬁ, HaBBIK

MyOJIMYHOTO BBICTYIUICHUS Tepel] ay IMTOpHel, apryMEeHTHPOBAaHUS U OTCTAUBAHUS CBOEH TOUKH
3peHusl.

COJAEPKAHUE OBYYEHUA

10 KITACC

Paznen 1. ®Pu3znka u MeTOAbI HAYYHOT O IO3HAHUS
®usuka — Hayka o npupoge. Hayunele MeTonbl MO3HaHUS OKpyXKarowmero mupa. Pousb
HKCIEPUMEHTA U TEOPHH B IIPOILECCe TO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HUKE.
MopenupoBanue (U3NUECKUX SBICHUN M TpoueccoB. Hayunbie rumoresbl. Ousnueckue
3aKOHBI ¥ TeopuH. [ paHUIIBl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Poms u mecrto ¢usuku B (popMHUpOBAaHMHM COBPEMEHHOW HAY4YHOH KapTHHBI MHpa, B
MPAKTUYECKOU eI TETLHOCTH JIFOICH.

Jlemoncmpayuu
AHaoroBblie ¥ TUGPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX MPOEKIMHM Ha OCHU CUCTEMBbI KoopauHAT. CiokeHue nepeMeuieHuil 1
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBMXKEHHE. |'paduKku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENICHUS MaTEPUAIbHON TOYKU OT BPEMEHH.

CBobOogHOE TazieHne. Y CKOpeHue CBOOOHOTO MaICHUsI.

KpuBonuueiinoe nBuxeHue. J[[BukeHne MaTepUaJbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOopocThb. llepuon u
gactoTa oOpaiienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoiicTBa M IPaKTUYECKOE NPUMEHEHHE: CIUAOMETp, JBHKEHUE
CHaps/10B, LICTIHBIE U PEMEHHBIE NTEpEauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBUKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO34yXe U B pa3peKEHHOM POCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOIEeHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOTHOTO MaeHHUS.

HanpaBiieHue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3y4yeHne HepaBHOMEPHOIO JBUKEHHMS C LIENbIO OIPEIEIEHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMSI  MEXIYy  OYTAMH,  [POMJEHHBIMH  TEJIOM  3a
IIOCJIEZIOBATEIbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHU IIpU PAaBHOYCKOPEHHOM JBM)KEHHU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHune nBrKEHUS IAPUKA B BI3KOU KUIKOCTH.
W3yyenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka

[Tpuniun otHocurenbHocTH ["anuies. [lepBoiii 3akoH HetoToHa. HEpLManbHbIE CUCTEMBI
oTcuéTa.



Macca tena. Cuna. IlpuHnmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa mis
MaTtepHaibHOUN TOUKHU. TpeTuit 3akoH HploTOHA 119 MaTepHaibHBIX TOYEK.

3akoH BceMHUpHOTo TsaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenue. Bunel TpeHus (mokost, ckoibxeHHs, kadueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKeHHUs U cuia TpeHus nokos. Koadduuument tpenus. Cuna conpoTHBIIEHUS
IIPY IBUKEHUM Te€Ja B )KUAKOCTU WM rase.

[ToctynaTtenbHoe u BpamiareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCU BpauieHus. Ilnedo cunbl. YcenoBuss paBHOBeCHs
TBEPAOIO Tena.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE MPUMEHEHHUE: IOAIIUIIHUKY, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNEe MHEPIUH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

Crnoxenue cui.

3aBHCUMOCTh CHUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecoMocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHHSI U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

W3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmariim.

HccenenoBanue ycioBuil paBHOBECUs TBEPAOTO TEJIA, UMEIOILETO OCh BPAICHUS.

Tema 3. 3axonvl cCOXpaHeHusn 6 MexanHuKe

NMmynibec MaTepralbHOM TOUKHM (Te€da), CHCTEMBI MaTEpUANIbHBIX TOYEK. VIMITyJIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHMS UMITyJIbca. PEakTUBHOE NBUKEHUE.

Pabota cuibl. MOIITHOCTH CHJTBI.

Kunernyeckass sHeprus MmaTepuaibHOM TOYKU. TeopeMa 00 M3MEHEHHHM KHHETHYECKOU
JHEPIUH.

[TorenunansHast sHeprus. [loreHunanbHas 3HepTrUs ynpyro Ae(GopMUpoBaHHON MPYKUHBIL.
[TorennmanbHas SHEPrus Teja BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHble W HEMOTEHIMANbHBIE CUIbl. CBA3b pabOThl HEMOTEHLUAIBHBIX CHJI C
M3MEHEHUEM MEXaHNYECKOW SHEPIruU CUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED, NPy KUHHBINA
MACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABMKECHHE.

[lepexon moTeHIMATbHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa € IMOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBa3u pabOThl CUIBI C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pasnea 3. MosekynsipHas ¢pu3nka ¥ TepMOAUHAMHUKA



Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH U UX ONBITHOE 00OCHOBAHUE.
bpoyHnoBckoe aBwkenue. Juddysus. Xapaktep IBMKEHHUS M B3aUMOJCHCTBUS YaCTHUI
BemecTBa. MoOJeM CTPOEHHUs Ta30B, >KHAKOCTEH W TBEPABIX TeN W OOBSCHEHHE CBOWCTB
BEILIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmeprl Moiekys. KoaumdecTBo BemecTsa.
[TocrossnHas ABoraspo.

TeruoBoe paBHOBecue. Temneparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopene nneanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KHHETHYECKOW TEOPHH
uaealbHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIIOBOro JABWKEeHHMS dacTul ra3a. lllkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBHenne Menneneesa—Knaneiipona. 3akoH [lanbrona. M3omporneccsl B uaeaabHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. ['paduyeckoe npeacraBieHre U30MPOLECCOB: U30TEpMa,
u30xopa, u3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAaIOIIME JMCKPETHOE CTPOEHHE BellecTBa, Qororpaguu MOJEKYI
OpPraHUYECKUX COCIUHEHUN.

OnbITel 10 U Py3un KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JIBUKEHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMO/IEHCTBUS.

Mopenb, HUTFOCTpHUPYIOIIAs MPUPOLY IAaBJICHHS ra3a Ha CTEHKH COCYJa.

OnbIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUS UI€aIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

Omnpenenenue Macchl BO3QyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o0bEma
KOMHATBHI, IABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEK/y IIapaMeTpaMU COCTOSIHUS PAa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepMonnHamuyeckass cucreMa. BHYTpeHHsISI dHeprus TEPMOAMHAMUYECKOM CUCTEMBI U
criocoOb! e€ u3meHeHus. KonuuectBo TemioTsl U pabota. BHyTpeHHss sHEprusi 0lHOATOMHOTO
UJIeaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IIyYeHHE. Y IebHAas
TEIJIOEMKOCTH BelecTBa. KoandyecTBo TEIIOTHI ITPH TEIUIONEpeaaye.

[Tonsatue o0 anmabGatHoM mporecce. IlepBblii 3akoH TepMonuHaMuKH. [IpumeHeHue
MEepPBOTro 3aKOHA TEPMOAMHAMUKH K u3onpoieccaM. I paduyeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh Mpo1eccoB B IPUPOJIE.

TeruoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MammHax. Koadduuuent nonesnoro aerictBus temnoBoil mamuHbl. [{ukn Kapao u
ero Kod(PHUITMEHT TOJIE3HOTO NEUCTBHSI. DKOIOTHIECKUE MPOOIEMBI TETNIOIHEPTETHKH.

TexHuueckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHME: [BHUraTellb BHYTPEHHEIO
Cropanusi, ObITOBON XOJOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEW SHEpPruu Tejla MpU COBEPIIEHUH padOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ JIEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢Qupa B JIaTyHHOU TpyOKe MyTEM
TpeHUsI (BUICOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH dHEpruM (TeMIepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT 0 agabaTHOMY PACHIMPEHHUIO BO3IyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, IBUraTeNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O JIBUraTesl.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeujecmea. Pazoewvie nepexoovl



[TapooOpazoBanne wu KoHAeHcanws. Mcmapenne u  kureHue. AOCOmOTHasS U
OTHOCHUTEJbHAS BJIAXXHOCTHh BO3Ayxa. HaceimeHHbIit map. Y aenpHas TerioTa mapooOpa3oBaHus.
3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT JAABJICHHUSL.

Tépnoe Teno. Kpucranmmudyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuayibl. [lnaBneHue u Kpucramiuzanus. Y IeiabHas
terioTa miaBienus. CyOmumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHu4ecKkne yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTMU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUU.

Crioco06bI M3MEPEeHHsI BITAXKHOCTH.

HaGmronenne HarpeBaHusl ¥ MJIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenre OTHOCUTENBHON BIIAYKHOCTH BO3/TyXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpusanus Tel. OJNEeKTpUYecKud 3apsa. JIBa BuIa DSIEKTPUYECKHX  3apsi/iOB.
IIpoBOAHMKY, TUANEKTPUKH U NOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3aps/a.

B3anmopeiictBue 3apsimoB.  3akoH  Kymona. TouedHslid  3I€KTpUYECKH  3apsj.
Onextpuueckoe mnone. Hanpsx€HHOCTe snekTpudeckoro mnois. llpuHnun cynepnosunuu
ANEKTpUYECKUX MoJiel. JINHUU HanpsyKEHHOCTHU AJIEKTPHUUECKOTO MOJIS.

PabGora cun onektpocratmueckoro mond. [lorennuan. Pa3HOCTh NOTEHIMANOB.
[IpOBOAHUKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. JIuaaeKTpuyeckas MpoOHUIaeMOCTb.

OnektpoémkocTh. KoHneHcaTtop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPTus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPHUMEHEHHUE: D3JIEKTPOCKOI, AJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE D3JIEKTPONpHOOpPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
amnmnapar, CTpyUHBbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHLUIT JEHCTBUS DJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEeKTPU30BAHHBIX TEN.

DJIEKTPUUYECKOE T10JIE 3apsKEHHBIX TEII.

[IpoBOAHUKY B 3JIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTHYeCKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOW@AM IUIACTHUH,
paccTOsSHUS MEXy HUIMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuii mok. Toxu 6 paznuuneix cpeoax

DNEKTpUUYECKUN TOK. YCIIOBHS CYLIECTBOBAaHUS JJIEKTPUUECKOTO TOKa. McTouHMKM TOKa.
Cwuia Toka. I1oCTOSAHHBIN TOK.

Hanpsokenune. 3akon Oma 18 ydacTKa LIETH.

DJeKTpuyecKoe COTIPOTHBIICHHE. VY nensHOE COTIPOTHUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.



Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCT 37EKTPUYECKOTO TOKA.

DNeKTpOoABIKYIIasl CHJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH OMma s
MIOJTHOM (3aMKHYTOH) 2J1eKTpruecKkoil nenu. KopoTkoe 3amMbIKaHue.

DJeKTpoHHas IPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTHUBIICHUS METAJNIOB
oT Temneparypbl. CBEpXIPOBOJAUMOCTb.

DneKkTpu4YecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W MPHUMECHAs MPOBOJUMOCTb IOJYNPOBOJIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHIKOBBIE TPHUOOPHI.

DJNEeKTpUUYECKUH TOK B pacTBOpaXx M pacIulaBax »dJIEKTPOJMTOB. OJIEKTPOJIUTHUECKAS
JTUCCONUAIMS. DIEKTPOJIH3.

OnexTpuuecknil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psan. MoaHus.
[Ina3ma.

TexHuueckue ycCTpoilcTBa W IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, JJEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI,
MOJTyIPOBOJIHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa M HaMPsHKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUUYECKUX IPOBOJHMUKOB OT JUJIMHBI, IUIOLIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMeniaHHOE COETUHEHHNE TPOBOJHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KOpoTkoe 3amMbpIKaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMSL.

3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTh BO3AyXa.

OAHOCTOPOHHSAS IPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHne cMEIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne HNEKTpOABIKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHBJIICHUS.

Hab6mronenune snextponusa.

MexnpeamMeTrHblie CBA3U

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS C YUYETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKd, OWOJOTHH, XHMUH,
reorpaduu U TEXHOJOTHUHU.

Mescnpeomemusie nousmus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO IMO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, runoresza, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIEPUMEHT, MOJIEIIMPOBaHKUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl YypaBHEHMH, JMHeWHas (QyHKuusa, napabora,
runepOoia, uxX rpauKH U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU: CUHYC, KOCHHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIUU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mmexannueckoe ABMXKEHUE B JKUBOH mpupojae, auddysus, ocMoc, TeriooOMeH
KHMBBIX OPraHU3MOB (BH[bI TEIJIONEPEauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SBICHUS B
YKWBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeEJN, KHUAKOCTEH M Ta3oB, AJIEKTPUYECKHE
CBOMCTBA METAJIOB, dJIEKTPOIMTUYECKAS AUCCOLUALIVS, TaJIbBaHHKA.

l'eoepaghus: BNaXXHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETD.



Texnonoeus: npeoOpa3oBaHUE JABWKEHUN C MCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMITHUKH, HCIIOJIb30BAHHWE 3aKOHAa COXpPAHEHHsS UMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOJUJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUH MOJTyUYEHHUs! COBPEMEHHBIX MaTEpHUajoB, B TOM YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJIOTMM,  DJJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, dJIEKTpOHArpeBarejbHble MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TPHOOPHI, TabBAHUKA.

11 KJIACC

Pa3pnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUS

IlocTosiHHBIE MarHWTHL. B3auMopelcTBHE NOCTOSIHHBIX MAarHuTOB. MarHmTHOE IIOJIE.
Bekrop marautHON MHIyKUuK. [IprHIA Cynieprno3niny MarHUTHBIX NOJIeH. JIMHUM MarHuTHON
nHAyKIMKA. KapTuHa TUHUI MarHUTHON MHAYKLNHU 0JI HOCTOSTHHBIX MarHUTOB.

MarautHoe mojie IpOBOJAHMKA C TOKOM. KapTuHa nMHMIA MHIYKIUM MarHUTHOTO MOJIS
JUIMHHOTO TPSMOI0 IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO NPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaeiicTBue MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHue. [[B>keHue 3apspKEHHOM 4YacTUIBI B
OJTHOPOJHOM MarHuTHOM moje. Pabota cuinbl Jlopenna.

SBneHue HSIIEKTPOMarHUTHOM HMHIyKIMHA. [IOTOK BekTOpa MAarHWUTHOM WHAYKIUH.
DNEKTPOABMKYIIAs CUJIAa MHIYKIUHU. 3aKOH 2JIEKTPOMaraiuTHON uHaykuuu dapanes.

BuxpeBoe snexkrpuueckoe Tmose. OJIEKTPOJBHXKYIAs CUJa WHAYKIMA B MPOBOJHUKE,
JBUKYLIEMCSI IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIA CAMOMH Ty KIUH.

DHeprus MAarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoiicTBa W TPAKTUUYECKOE NPUMEHEHHE: IOCTOSHHbIE MAarHuThl,
AJIEKTPOMAarHUThl, AIEKTPOJIBUraTeNb, YCKOPUTEIHN DJIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM ITOJIEM.

JIuHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cunbl JIopeHIia Ha HOHBI SJIEKTPOJINATA.

SIBneHHE NIEKTPOMArHUTHONW MHAYKIIHH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHIIBI MHAYKIIMHA OT CKOPOCTU M3MEHEHMSI MAarHUTHOTO
MIOTOKa.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomol

N3y4eHre MarHUTHOTO NOJISl KaTyIIKHA C TOKOM.

WccnenoBanue neicTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS 2JIEKTPOMATHUTHON MHAYKIINU.

Pazgea 5. KoJjie0anus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHvle KOJ1e0aHus



Konebarenbnas cucrema. CBOOODHBIE MexaHMueckue Kojebanus. [apmMoHuUYeckue
koneOanus. Ilepuon, uacrora, amrmmryga U (daza konebanuil. IIpyKMHHBIM MasTHHK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHUYecKuX KoseOanuil. [IpeBpaieHue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebartenbubiii koHTYp. CBOOOJHBIC SJICKTPOMATHUTHBIE KOJIGOAHHSI B HICATHHOM
KoJeOaTelbHOM KOHType. AHAJIOTUA MEXKIYy MEXaHWYECKUMH W DJIEKTPOMAarHUTHBIMHU
konebanusimu. @opmyna Tomcona. 3akoH COXpaHEHHsI SHEPTUU B UACATHLHOM KOJIeOaTEIILHOM
KOHTYpE.

[IpencraBieHne o 3aTyxaromMX KojeOaHUsSX. BBIHYKICHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX)IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbIit Tok. CUHYCOUJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JICVCTBYIOIIECE 3HAUCHUE CUJIbI TOKA U HAINPSKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTpeOICHHE SIEKTPUUECKON JHEPTHUU.
OKOJIOTUYECKUE PHUCKH TIPU TPOU3BOJICTBE SJIEKTpOdHEpruu. KynbTypa HCHOJIB30BAHUS
3JIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: DJIEKTPUYECKHNA 3BOHOK,
TEHepaTop NEPEMEHHOIO TOKA, JUHUHU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJIeOATeNbHOM CUCTeMBI (TIPYKHHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

Habmtonenue 3atyxarommx KojaebaHuii.

HccnenoBanne cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HANpsDKEHHUS OT  BpPEMEHH)  JUIs
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJICHCATOpPA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJIEOaHHH Tpy3a Ha HUTH OT JAJIMHBI HUTU U
MAacChI Ipy3a.

HccnenoBanue mnepeMeHHOro TOKAa B LENM U3  IOCIHEAOBATEIbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 80IHbL

MexaHn4deckue BOJHBI, yCI0BUsA pacnpoctpaneHus. [lepuoa. CkopocTh pactpocTpaHEeHUs.
u panuHa BoNHBL [lomepedHble W TpooNbHBIE BONHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBHUS M3JIyYEHUS SJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtauus BektopoB E, B, V B snexrtpomaruutHoi BoiHe. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIOMJICHUE, ToJsapu3anus, audpakius, uHtepdepeHims. CKOpOCTh
3JE€KTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [IpUMEHEHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE WU
ObITY.

[TpuHIIMTIBI paAnOCBA3U U TeNeBUACHUS. Pagromokarusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEebl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTPA3BYyKOBasl JIMarHOCTHKA B TEXHUKE M MEAMIIMHE, pajap, paguonNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu



OO6pa3oBaHue U pacrpoCTpaHEHHUE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneobmromeecs Te10 Kak HICTOYHUK 3BYKa.

Habmtonenue oTpakeHus ¥ MpeoMIIeHNs MEXaHMUECKUX BOJIH.

Habmonienue nnrepdepeHny u AUPpakiuy MEXaHM4eCKUX BOJIH.

3BYKOBOI PE30HAHC.

Habntonienue cBA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUIUTYJOW M YacTOTOM
KoseOaHuil.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKCHHWE, MPEIIOMIICHHE,
noJsipuzanus, Tudpakuus, HHTepdepeHuus.

Tema 3. Onmuxka

I'eomeTprueckas ontuka. IIpsMonnHeliHOe paclipOCTpaHEHUE CBETA B OHOPOIHON Cpelie.
JIyd cBeta. ToueUyHBI UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHune n300pa’keHH B IJIOCKOM
3epKaje.

[Ipenominenue cBeta. 3aKOHBI MpEIOMJICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOTO BHYTPEHHETO
OTpa)KEHUSI.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro cBera. LIBer.

CoOupatonie u pacceuBaronye JuH3bL. ToHkasg nuH3a. DOKyCHOE pacCTOsHHE H
onTUYecKas cujla TOHKOM nuH3bl. [locTpoeHne nzobpaxkeHuil B COOMPAIONINX U pacCEeuBaAIOIIUX
nrH3ax. @opMyJiia TOHKOW JIMH3BI. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBast ontuka. HWuTepdepennus cBera. KorepeHTHble MCTOYHMKH. Y CIOBUS
HaOJI0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTep()EPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOT'€pEHTHBIX UCTOYHHUKOB.

Hudpakuus ceta. [QudpakumonHas pemérka. YcClIOBHE HAOMIOACHUS TJABHBIX
MaKCHUMYMOB IIpH MaICHUM MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsgpuzanusa ceera.

TexHuueckue ycTpoWcTBa M IpaKTHYECKOe NpPUMEHEHHE: OYKH, Jymna, QoToammapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(pakinOHHAas
peléTKa, NOIIPOnL.

Jlemoncmpayuu

IIpssmonuHeEiHOE paclpOCTpaHEHUE, OTPaKEHHWE M MpeloMieHHe cBeTa. Onruyeckue
puOOpHI.

ITosnHOE BHYTpEeHHEE OTpakeHue. Moienb cBeToBo1a.

UccnenoBanue CBONCTB M300paKeHHM B JIMH3AX.

Monenu MUKpOCKOIIa, TEIECKOIA.

HaGmronenue natepdepeHnmnm crera.

Habmtonenue nudpakuuu cera.

Hab6mronenue aqucnepcun ceta.

IlosydyeHune cekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

HabmtoneHue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomol

N3mepenne nokasaresns NpeJoMIIEHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKEHHM B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nea 6. OcHOBBI cieIHAJIBLHOMH TEOPHH OTHOCHTEIbHOCTH



['panuupl NpUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. llocTynarsl cnienuanbHOW TEOpUH
OTHOCUTEIBHOCTU: HWHBApUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMmMe, MPHHIUI
OTHOCUTEIBLHOCTH DHHINIITEHHA.

OTHOCHUTENIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHHUE JJIMHBI.

DHeprusi ¥ UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs3b MacChl C SHEPTHEH W UMITYJILCOM PEJISITUBUCTCKOW YaCTHUIIbI. DHEPIUS MMOKOSI.

Paszpnen 7. KanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronbl. ®opmyia [lnanka cBa3u 3HEPrUM (POTOHA C €ro YaCTOTON. DHEPIUsi U UMITYJIbC
¢doroHa.

OtkpeiTie u wuccnenoBanue ¢ortoddpdexra. Omeitet A. I'. CromeroBa. 3aKoHBI
¢dorospdekra. YpaBHenue DitHmreirina s porordpdexra. «KpacHas rpanuma» dporospdekra.

Hasnenue ceera. OmneiTel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHCTBA M MpakTHUECKOe NpUMEeHeHHe: (PoTo3neMeHT, (OTOAATUHK,
COJIHEYHas OaTapesi, CBETOAMOI.

Jlemoncmpayuu

®oTo3PeKT Ha YCTaHOBKE C IMHKOBOU MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHET0 GpoTodPdexra.

Ceeronuon.

Conneynas Garapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauio o -dactuil. [lmanerapnas
Mmojenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHne GOTOHOB NpU MEpexoje aroMa ¢
OJIHOTO ypOBHSI SHepruu Ha Jpyroid. Buapl cmexktpoB. CrexkTp ypoBHEH SHEpruM aroma
BOJOpOAA.

BonHoBbie cBolicTBa yactuil. BonHel ge bpoinsa. KoprycKyisspHO-BOJIHOBOW JTyaau3M.

CrIOHTaHHOE U BBIHYKJEHHOE U3IIyUYECHHE.

TexHuueckne yCTpPONCTBA W NPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHBbIM aHAIN3
(CIIeKTpOCKOII), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopaa.

OrnpeneneHne JUIMHBI BOJIHBI J1a3epa.

HabmtoneHue nuHeyaTbIX CEKTPOB U3ITyYSHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HalGmronenue nuHedaToro crekrpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOUIME  CJIOXKHOCTH  CTPOEHHUS  sijpa. OTtkpbiTHE
panuoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeaesnieHuio cocTaBa paJloakTUBHOTO U3TYUYECHHUS.
CoiicTBa anb(a-, 6era-, ramMmma-u3iydeHus. BiusHue paaroakTHBHOCTH HA dKUBbIE OPraHU3MBI.

OTkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas mozens snupa ['elizenGepra—lBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-usmydyeHue. 3aKoH
PaaMOAKTUBHOIO pacnajia.

DOHeprus CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

AnepHblie peakuuu. JlelieHne U CHHTE3 sIIEP.

Snepubiii  peakrop. TepmosiaepHblii cunTe3. IlpoOneMbl M NEPCHEKTHBBI  SAECPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI IEPHOIN SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.



Metobl HaOMIOJICHNS U PETUCTPALIMH YIEMEHTAPHBIX YaCTHII.

OdyHaameHTanbHble B3auMoeiicTBusl. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHME: 03UMETP, KaMmepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Paspnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranel pa3BuUTUS acTpoHoMuu. [lpukinazHoe M MHUPOBO33PEHYECKOE  3HAUEHHUE
aCTPOHOMMUM.

Bun 3Bé3aH0r0 Heba. Co3Be3nus, spKue 3BE3/bI, IUTAHETHl, X BUIUMOE JBHKEHHE.

Conneynas cuctema.

Connue. ConneuHass akTUBHOCTh. Mcrounmk sHeprum CosHua u 3BE3A. 3BE31BI, HX
OCHOBHBIEC XapaKTepUCTHKU. J[[narpamMma «CHEKTpaldbHBIA KJIACC — CBETUMOCTB». 3BE3JbI
IJIABHOM TI0CJIEIOBATEIBbHOCTH. 3aBHUCHMOCTh «Macca — CBETHMOCTB» MJIs 3BE3] TIJIABHOM
nocneaoBarenbHOCTH. BHyTpenHee crpoeHue 3BE3N. CoBpeMeHHbIE MpPEACTAaBICHUS O
IIPOUCXOXKAECHNH U 3Boonuu CoslHIA U 3BE311. DTanbl KU3HU 3BE3I.

Mneunsiii [IyTs — Hama ["amaktuka. [Tonoxxenue u amxenue Connna B ["anaktuke. Tums
rajiakTuk. PajuoranakTuku u kBazapel. UEpHbIE ABIPHI B siIpax TajlaKkTHK.

Bcenennas. Pacmmpenue Bceenennoiil. 3akon XaO6ma. Pazberanume ramaktuk. Teopus
bonbiioro B3peiBa. PennkTOBOE N3IyUYEHHE.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepemménnsie npobiaeMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HabmtoneHus: HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUI OTIpesieNIeHUs! MOJIOXKEeHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, ianer, Mneunoro Ilytu.

O0o0marniee noBTOpeHue

Pons ¢usukum m acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIBHON U
THYECKON cdepax [IesATETbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOW HAay4YHOM KapTUHE MHpa, posb (¢uU3NYecko Teopuu B (HOpMHpPOBAHUU
npecTaBiIeHut 0 PrU3NYecKoi KapTUHE MHUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUM O IPUpO/IE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usukm 6azoBoro ypoBHs B 11 Kkiacce oCymecTBISETCS ¢ y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKd, OWOJOTHH, XHMUH,
reorpaduu U TEXHOJOTHUHU.

Mescnpeomemnusie nousmus, CBA3aHHBIE C HM3YYEHHEM METO/O0B HAYYHOTIO IO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresza, Qusuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
9KCIIEPUMEHT, MOJIEIIMPOBaHHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHM, TPUTOHOMETpHUYECKHE (DYHKIHMU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOIHBIEC 3JEMEHTAPHBIX (DYHKIHUH,
NIPU3HAKU 000U TPEYTOJIbHUKOB, ONpeieeHNe TUIOMIAAN TUIOCKUX GUryp U 00bEMa Tell.

buonocus: snextpuueckue SBICHHS B >KMBOW NpUpOJE, KoseOaTelbHble IBUKEHHUS B
KUBOW TNPUPOJE, ONTUYECKHE SBICHHS B XXKUBOW NPUPOJE, ACUCTBHE paJMallid Ha JKUBBIC
OpraHU3MBI.



Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeIl,
MEXaHU3MbI 00pa30BaHMs KPUCTAJUIMUECKON PEIIETKH, CIEKTPATbHBIA aHAJN3.

T'eocpaghus: MarHUTHBIE TIONOCA 3eMJIM, 3aJIe)KM MArHUTHBIX pya, GOTOCHhEMKA 3€MHOU
MMOBEPXHOCTH, MPEJICKA3aHUE 3eMIIETPSICCHHIA.

Texnonocus: TMHAU DIEKTPONIEPENAY, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOJBUIATEND,
WHIYKIIMOHHASL TieYb, pagap, pPaauoONpUEMHUK, TEIeBU30p, aHTeHHAa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHas 6aTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHoro mpeamera «®dus3mka» Ha ypoBHE CpeIHETO 00Imero oOpa3oBaHUS
(6a30BBIl  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHKEHHE  CIEIYIOIMX  JIMYHOCTHBIX,
MCTAIMMPEAMETHBIX U TPECAMETHBIX O6pa3OBaTeHBHI)IX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE Pe3yNnbTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» MOHKHBI OTpPaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TMO3UTUBHBIX BHYTPEHHHUX
yOSXKICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IIEHHOCTSIM  POCCHHCKOrO  OOIIEecTBa,
pacuIMpeHre >KMU3HEHHOTO OMNbITa U OMbITa JAESITEIIbHOCTU B IMPOIECCE Pealu3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIFHOU NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMM  OOyYaroIMIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIEeCTBA;

MPUHATHE TPAJUIUOHHBIX OOIIEYETOBEUECKUX TYMAaHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIHHOCTh B WHTEpPEcax TPa)kKTaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3AIIHH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMH HMHCTUTYyTAMH B COOTBETCTBHU C UX
GYHKIUSMHI ¥ Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTApPHOW U BOJOHTEPCKOMN JEATEIHHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUNCKOMN TPakIaHCKOM MIEHTUYHOCTH, MaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSM POCCUMCKUX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO ITOBE/ICHNUS,

CIOCOOHOCTH OIICHMBATh CHUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSIChH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYAyIIEero;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY Hay4HOrO0 TBOPYECTBA, MPHUCYILETO
¢buznueckoil Hayke;

5) TPy10BOr0 BOCIIUTAHUA:

WHTEpPEC K pasnudHbiM cdepam TpodecCHOHaTbHON ACITENIBPHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp OymyIIeit
po()eCCUU U PeaTM30BbIBATh COOCTBEHHBIE KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa3oBaHUIO B 00nacTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0J10rMYEeCKOro BOCIIUTAHMS:



C(OPMHUPOBAHHOCTh HKOJIOTMUYECKONW KYJIBTYphl, OCO3HAHUE TJ00AJBHOTO Xapakrepa
AKOJIOTMYECKUX MPoOeMm;

IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUII B OKpY)KAIOIIEH CpeAe Ha OCHOBE 3HAHMS
LeJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (PU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

C(OPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NUECKON HAYKHU;

OCO3HaHUE IIEHHOCTH HAay4YHOU JesSTeIbHOCTH, TOTOBHOCTh B Ipoliecce U3yueHus: Gu3nKu
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENBCKYIO AEATEIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

IHo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornyeckue 1eMCTBUSA:

CaMOCTOSITENTbHO (OPMYJIMPOBAaTh W aKTyalU3upoBaTh NpoOjeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpeaeNsATh UENH IeITeTbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B paCCMAaTPUBAEMbIX (PU3NUYECKUX SBJICHUSX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOIEMbI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHabHBIX
1 HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE pPE3YJbTATOB LEISM,
OLIEHHBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMIONHATH Pa0OTy B YCJIOBHSIX pPEaTbHOTO, BUPTYalIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3zoBble uccienoBarebckme 1eiCTBUS:

BIIQICTh HAYYHOW TEPMHMHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU W MeToAamMH (pu3mdecKoi
HayKU;

BJIaJIeTh HAaBBIKAMM yUeOHO-MCCIIE0BATEILCKOM U MPOEKTHOM JesATeTbHOCTH B 00JacTH
(Gu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METO/IOB PELIeHUs 3a]a4
(bu3NUecKOro coepkaHusl, IPUMEHEHUIO PA3INYHBIX METO/I0B MTO3HAHMS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHMS, €ro HHTEpIpeTaluH,
MpeoOpa3oBaHMI0O M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM 4YHCIE MPHU
CO3/IaHUHU yYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBIIATh TMPUYUHHO-CIICICTBEHHbIE CBSI3W W aKTyaluM3UpOBaTh 3a/Jaydy, BbLABUTATH
TUMOTE3y €€ pelIeHHs, HAXOOUTh AapryMEHThl [UIsl JI0OKa3aTelbCTBA CBOUX YTBEPXKJIEHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJAE pEIIeHUs 3aJaud pe3yJbTaThl, KPUTHYECKH
OLIEHNBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh U (HOpPMYIHUPOBATH COOCTBEHHBIC 3a/Jlaud B OOpa30BaTEIIbHOW JESITEIHHOCTH, B
TOM YHUCIIE MIPU U3YUYSHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

YMETh NIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTUYECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIEC UJIEH, TTPEAJIaraTb OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTbH NMPOOJIEMBI U 337a4H, IOMYyCKAIOIINEe albTepHATUBHBIC PEILICHUSI.

Padora ¢ undopmanmueii:



BJIaJIeTh HaBBIKAMU MOJy4YeHHUsS MH(OpMAIUK (U3NUYECKOTO COJCpK AaHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBJISITH TMOMCK, AaHallW3, CHCTEMaTU3alli0 |
MHTEPIpETALNIO HHPOPMALIUU PA3TMYHBIX BUJIOB U ()OPM NpE/ICTaBIICHUS;

OLIEHHBATh JOCTOBEPHOCTh HHPOPMAIIHH;

UCMOJIb30BaTh CPEJACTBA MH(MOPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHHA B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOJIO/ICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

co3/laBaTh TEKCTHl (PU3UYECKOTO COJEpKaHWs B PA3IUYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: WHGOpPMalMKM M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJbHYIO (opMy
IIPEJICTaBICHNS U BU3YyaIU3al1H.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIIECTBJISTH OOIIEHNE Ha ypoKaX (DU3UKHU M BO BHEYPOUHOU JCATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYaIlMi U CMSATYATh KOH(QIHKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIOJI30BATh MPEUMYIIECTBA KOMAHHOW U WHIUBUyJIBHONU PaOOTHI;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX ACUCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LIEJIM COBMECTHOW JEATEIBbHOCTH, OPraHU30BBIBATbH M KOOPAWHUPOBATH
JNEUCTBUSL TO €€ JOCTHKEHHUIO: COCTAaBJATh IJIaH JACHCTBHM, paclpeleisiTh PO C Y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMaHbI B OOIIUHN pe3yabTaT
o pa3paboTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE TPOEKTHI, OLEHUBATh HMJEH C TMO3UIMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE IMIOBEICHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITMATUBHBIM.

PeryasiTuBHbIe yHUBepCcaJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzamnus:
CaMOCTOSITENIHO OCYIIECTBJIATh TMO3HABATENIBHYIO JEATENBHOCTh B OOJIACTH (PU3UKH H
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U OPMYITUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSATENIbHO COCTaBJIATh IJIaH PELIEHUs PAcCUETHBIX M KAaYeCTBEHHBIX 3ajad, IUIaH
BBINIOJTHEHUSI TMPaKTUYeCKo paboThl ¢ YYETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHUI;
JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacIupsaTh paMKH y4eOHOTO MPeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTESHUH;
JienaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLicHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYIUIMH B 00JacTH (PHU3MUKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIM U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHAJIbHbI MHTE/JIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCThH, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LETIAM;
BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUM KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUMN
Y MBICJIUTENIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;
MCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;
YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS IO UX CHUXKEHUIO;



MPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX MPU aHAIU3€E PE3YJIbTATOB JACATEIHHOCTH;

IMPpUHHUMATh CG6$I, IIOHHUMasi CBOM HEAOCTATKH U JOCTOUMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MPU aHAIU3€E PE3YJIbTATOB JACATEIHHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mpotiecce qocTKEHHUS THYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MPOTPAMMBI IO (DU3HKE s
YPOBHS cpefHero o0miero o0pa3oBaHusl y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonuii chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKITIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIMOHAIEHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM SYMOIMOHATBHOMN Cephl, OBITh YBEPEHHBIM B cebe;

CaMOperyJIMPOBaHUS, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
HU3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, OBITH OTKPBITBEIM HOBOMY,;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEeMIIEHHE K JOCTIKCHUIO I U YCIeXy,
OIITUMU3M, HHUIIUATUBHOCTh, YMCHUC JIeI\/’ICTBOBaTB HNCXO0Os N3 CBOUX BOSMO)KHOCTeﬁ;

SMMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHHMMATh 3MOIMOHANBLHOE COCTOSHHE IPYTHX,
YYUTBIBATH €0 IIpHU OCYIICCTBICHUU O6HI€HI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMATHHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTh BHICTPANBATh OTHOIICHUS C APYTUMU
JIIOJIbMU, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

IHNPEAMETHBIE PE3YJIBTATbBI

K xoniny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POjb U MEeCTO (PU3UKU B (POPMHUPOBAHUHM COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTHMM, B MPAKTUYECKOU
NeATEIIFHOCTH JIOJIEH;

YUUTBIBATh TPAHUIBl NPUMEHEHHs H3YYCHHBIX (U3MYECKHX MOJeNiell: MaTepHaibHas
TOYKa, MHEpUUaIbHasg CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPIAOE TENO, HICATbHBIA ra3, MOAEIU
CTPOEHMSI Ta30B, )KUJIKOCTEH M TBEPIABIX TEJ, TOUEUHBIN DJIEKTPUUECKUN 3apsij MPU PELICHUH
¢buznyeckux 3a1ay;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUH CTPOECHHUS BEIIECTBA M AJIEKTPOJUHAMHUKHU:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBM)KEHHE, CBOOOJHOE NaJeHHe Tell,
JBIDKEHHWE TI0 OKPY)XHOCTH, WHEpIWsA, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JBMKEHHE, CTPOEHHUE MXHUIKOCTeH M TBEPABIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJytaxeHnn), TeIIOBOE paBHOBECHE, UCIIapeHHe, KOHACH CAllus, TIaBJIeHHe, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]yXa, IOBBIIICHWE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
COCyJle, CBA3b MEXAYy IapaMeTpamMu COCTOSHHS ra3a B H30IPOLECcCax, AIEKTpHU3auus Ted,
B3aUMOJICHCTBUE 3apsI0B;

OIHCHIBATh MEXAaHWYECKOE JIBH)KEHUE, HCIONb3ysl (U3NYeCKUe BEIMYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIA, UMIYJbC Telld, KMHETUYeCKas
SHEprusi, MOTEHIMalbHas DSHEPIus, MexXaHHueckas paboTa, MeXaHM4YecKas MOIIHOCThb; IpPH
OMMCAaHUM TIPAaBHJIBHO TPAKTOBaTh (U3UUECKUH CMBICH HCIOJIB3YEMbIX BEJIMYUH, HX
0003HAYEHUS U €IUHUIIbI, HAXOIUTH (OPMYJIbI, CBSA3bIBAIOLINE JAaHHYIO (PU3MUYECKYIO BEIHMYUHY
C IpyTUMH BEJIMYMHAMY;

ONKCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCHOJb3Ys
¢u3nueckre BENWYMHBI: JaBJICHUE Tasza, TeMIlepaTypa, CpEeAHsAs KHUHETHYEeCcKash DSHEeprus
Xa0THYECKOr0 JIBMOKEHHMSI MOJIEKYJ, CPEIHEKBAJIpaTUYHAsI CKOPOCTbh MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHsSI dHEprusi, pabora rasza, Kod(pQHUIMEHT MOJEe3HOro AEHCTBUS TEIIOBOTO
JBUTATENS; IPYU OMHCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTIOIb3YyEMbIX BEIUYMH,



uX O00O3HAYeHHs] W EIWHMIBI, HAaXOMUTh (OPMYIBI, CBS3BIBAIOIIUE NaHHYI (QU3UIECKYIO
BEJIMYUHY C IPYTUMHU BEIINYUHAM;

ONMKCHIBaTh W3YUYEHHBIE 3JIEKTPUUYECKHUE CBOMCTBA BEUIECTBA M AJIEKTPUYECKUE SIBICHUS
(mporiecchl), UCNoNb3ysl (U3NYECKUE BEIMUYMHBL: AJIEKTPUUYECKUH 3apsijl, AJIEKTPUUECKOoe MoJe,
HaIMpsOKEHHOCTh MOJS,, MOTEHLHMAaJ, pa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM TPABUIBHO
TPaKkTOBaTh (U3MUECKHI CMBICT HCIOIB3YEMbIX BEJIUYHH, HX OOO3HAYCHHUS W CIUHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUUHY C IPYTHMMH BETUYHMHAMU;

aHATM3UPOBaTh (U3MYECKUE TPOIIECCHl W SIBJICHUSA, WCIONB3YS (DU3UYECKHUE 3aKOHBI U
MPUHLIMIIBL: 3aKOH BceMUpHOro taroreHus, I, II m III 3axkoHbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, TPUHIIAIT CYTIEPTIO3UIINN CHUJI, TIPUHITUTI
paBHOIpaBUs UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpPEJHEH KUHETUYECKOW HSHEPTUM TEIJIOBOTO JIBYKCHHS
MOJIEKYJT C aOCONIOTHOW TeMmrmepaTypoil, TepBhIi 3aKOH TEPMOJWHAMUKH, 3aKOH COXpaHCHHS
AJIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu ATOM pa3inyaTh CIOBECHYIO (HOpPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIOBUS (TPaHHMIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC PUHITUIIBI JCHCTBUS MAIIIUH, MPUOOPOB U TEXHUIECKUX YCTPONCTB;
pa3ianyaTh yCIOBHS X 0€30MAaCHOTO MCIIOIb30BAHUS B OBCEAHEBHON KU3HU;

BBITIOJTHTh JKCIEPUMEHTBI IO HCCIIEIOBAaHUIO (U3MUECKUX SIBJICHHH M TPOIECCOB C
UCIIONB30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH, TMpu dSToM  (HOPMYIHPOBATH
npobnemMy/3ajady W THUIOTE3y Y4eOHOTO DKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHUS, TPOBOAMUTH OMBIT U JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBJISATh TPSIMBIE W KOCBEHHBIC HW3MEPEHUS (PU3NYECKUX BEIUYHH, TMPH ITOM
BBIOMpATh ONTUMAIBHBIN CIOCO0 W3MEPEHHs] M HCIIOJb30BAaTh W3BECTHBIE METOIBI OIICHKH
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIHMYMHAMHU C HUCIHOJIb30BAaHUEM
MPSIMBIX W3MEPEHUN, TMPU H3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DHUKCHUPOBATH PE3YIbTAThI
MOJTy4YEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIWYHH B BUIEC TaOMHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJIbTaTaM UCCIEAOBAHUS;

coOMroaTh MpaBWiia OE30MacHOTO TpyAa MPH MPOBEACHUU HCCICIOBAHHA B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-MCCIEOBATEIbCKOH W  TPOEKTHOW JICSITEIIBHOCTH C
WCIIONIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1a0OPaTOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJaHHON (DHU3WYECKON MOCIBbIO, HCIOJIb3YsI
(bu3znyecKkre 3aKOHBI M MIPHUHIIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS 3314l BHIOMPATh (PU3UUECKYIO
MOJICJNIb, BBIICTATH (PU3NYECKHE BETUYMHBI W (OPMYJIBI, HEOOXOIUMBIE Il €€ perieHwus,
MIPOBOANTD PACUETHI U OIICHUBATH PEAIbHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBL,

peraTh KauyeCTBEHHBIE 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPECUUBYIO IIETIOUKY
pacCyXJICHUI ¢ OTIOPOi Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKUE SIBICHUS;

WCIIONIh30BaTh TMPU PEIICHHH YYEOHBIX 3aJad COBPEMEHHBbIC WH()OpPMaIMOHHBIC
TEXHOJOTHH JUIsl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAIMN MU TPEJICTaBICHUS Yy4eOHOU W
Hay4YHO-TIOMYJIIPHON HWHGOpPMAIMK, TOJYYCHHONW W3 Pa3IWYHBIX HCTOYHHKOB, KPUTHUYCCKHU
aHAIIM3UPOBAThH MOTyYaeMyI0 HH(OPMAIIUIO;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUHUCKHX W 3apyOeKHBIX YUEHBIX-(QU3UKOB B Pa3BHUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYIKAIONIETO MHUPA, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

WCIIOJIB30BaTh TEOPETHUYECKHUE 3HAHHWS 10 (U3WKE B TIOBCEIHEBHOW JKH3HU IS
obecrniedeHus: 6€30MacCHOCTH MPU OOPAIEHUH ¢ TPHOOPaMU U TEXHUYECKHUMHE YCTPONUCTBAMH, IS
COXpaHEHUS 3I0POBBS U COOJIOICHUS HOPM DKOJIOTHUECKOTO TIOBEICHHSI B OKPY KAIOIIEH CpeJie;

paboTaTh B TPYIMIE C BHIOTHEHUEM Pa3UYHBIX COIMAIBHBIX POJIeH, MIIaHUPOBATh PaboTy
TPYIIIbI, PAlMOHAIBHO PpACTpENeNsiTh OO0S3aHHOCTH MW IUIAHUPOBAaTh  JIEATEILHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJeKBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB TPYIIIbI B
perieHne paccMaTpruBaeMon MPOOIEMBI.



K xoniy oOyuenust B 11 kiacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha MPHUMEpax pojb U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOU
Hay4YHOU KApTUHBI MHpA, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTHYECKOU
NeSITeIbHOCTH JII0JIeH, EJIOCTHOCTh U €TUHCTBO (PM3UUECKON KaPTUHBI MUPA;

YUYUTHIBATh TPAaHUIBl TNPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TO4YeUHBIN
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SAEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTI'0 S/Jpa MPH pelleHnn GU3NYECcCKuX 3a/1ay;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHMTHOE JEMCTBHS TOKa, B3aUMOAECWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JACWCTBUE MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM M ABWXKYLIMMCS 3aps,
3JIEKTPOMAarHUTHbIE KOJICOAHUs U BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKEHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotornexkrpudeckuii 3¢ dext (porodddext), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOTO
CIIEKTpa aToOMa BOJI0PO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OIMCHIBATh M3YyYEHHBIE CBOICTBA BEIIECTBA (DJICKTPUUECKUE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U 3JEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCTIONB3Yysl (U3MYECKUE BEJIUYMHBL: JJIEKTPUYECKHH 3apsil, CuUja TOKa, OJIEKTPUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOe COMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, 3JEKTPOABMKYIIAs CHUIa,
paboTta TOKa, MHAYKIHS MarHUTHOTO TOJs, cwia Awmepa, cuna JlopeHila, WHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUECKOr0 M MAarHUTHOIO IMOJIeH, MEepUOoJl M 4YacToTa KosieOaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CUja TOKa B MPOILECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KosneOaHuii, (HOKyCcHOE pacCTOsSHHWE M ONTHUYecKas cuja JHMH3bL, NMPU OMHUCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJNB3YEMbIX BEIMYUH, WX OO003HAUEHUS M EIUHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETUUMHAMU;

ONMCHIBATh H3YyYEHHBbIC KBAHTOBBIC SBJICHHS M MPOLECCHI, HCIONB3YS (pusnyeckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, HYHEPrHUs U
uMIynbc (OTOHA, MEpPHOJ IoJypacraja, SHEpPrus CBSI3M ATOMHBIX s/€p, HPU OMUCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUH CMBICI MCIIOJIBb3YEMbIX BEJIWYUH, UX OOO3HAUYEHUsS U
€IMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTUMHU
BEJTMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAJTM3UPOBaTh (PU3NYECKHE TPOLECChl U SIBICHUS, UCMONb3Yys (U3NYECKHUE 3aKOHBI U
NpUHLIUIBLI: 3akoH OMa, 3aKOHBl TIOCJEJOBAaTENIbHOIO U  MapajljIeIbHOTO  COEIUHEHUS
IIPOBOAHMKOB, 3akoH Jlkoyns—JleHna, 3akoH 9JIEKTPOMArHUTHOW MHIYKIUHM, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHeHHME OHHIUTEHHAa I (oTordexTa, 3aKOH COXpAaHEHHS HHEPrHH, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHHUS DJJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MaccoBOI'0 4HCJa, MOCTyJaTel bopa, 3aKOH paJnOAaKTHUBHOIO pacmajna, MpU ITOM pPa3InyaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIIOBUS (TpaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpe/IeIATh HAIpPAaBJIEHUE BEKTOPAa MHIYKIMH MArHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOMTbH U OMHCHIBATh N300pakeHre, CO3/1aBaeMOE IIIOCKUM 3€PKaJIoM, TOHKOM JINH30M;

BBIMOJIHATh JKCIEPUMEHTHI IO HCCIIEAOBAHHIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHMi: TMpH 3TOM  (HOPMYyJIHpPOBAThH
npobnemy/3agayy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
MIPEI0KEHHOT0 000PYJ0BaHUSI, TPOBOAUTDH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYIIECTBISATh MpPsSMble M KOCBEHHbIE HU3MEpEHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMpATh ONTUMAJIBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIE METObl OLIEHKH
MOrPEIIHOCTEN U3MEPEHNUN;



HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIL:
IIPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCHUMOCTH
¢u3nueckux BeIMYUMH B BUAe Tabnuil W rpaduKoB, JenaThb BBIBOJABI IO pe3yJibTaTaMm
HCCIIEI0BAHMS,;

coOmoaTh MpaBuiaa 0€30MacHOro TpyJa NpH IPOBEJACHUM HCCIEIOBAaHUNH B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOM M TNPOEKTHOM JAESITEIbHOCTH C
MCTOJIb30BaHUEM M3MEPHUTENIBbHBIX YCTPOICTB U 1aOOpaTOpHOT0 000pYI0BAHUS;

pemats pacu€THble 3a/Jaddl C SIBHO 3a/JlaHHOM (U3NYECKOW MOJENbI0, HCIOIb3YS
¢u3nueckre 3aKOHBI U MIPUHIUIIBI, HA OCHOBE aHAIU3a YCIIOBHS 3a7auydl BHIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIEIATh (U3NYECKUE BEIMUMHBI U (QOPMYJIbI, HEOOXOIUMBIE sl €€ pelIeHHUs,
MIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOTO 3HaUeHUs (PU3UUECKON BETMYHHBI;

pelaTth KayeCTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HENPOTHUBOPEUYHMBYIO IIETIOUKY
paccyXJIeHUI ¢ ONOPOi Ha N3yUeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIONB30BaTh NPU pELIEHWH Y4YeOHBIX 3aJjad COBPEMEHHBblE HH(OPMAalMOHHbIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETAlMM U TPeJCTaBICHHUs y4eOHOH u
HAyYHO-TIOMYJISIPHON HMH(POpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HH(OpMAIHIo;

OOBSICHATH MPUHIUIIBI JEHCTBUS MallliH, IPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3indarh
yCIIOBHS UX O€30MaCHOTO MCIIOIB30BaHUS B TOBCEAHEBHOM KU3HM;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHWA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecriedeHus: 6€30MaCHOCTH MPU OOPALIEHUH C TPHOOpaAMH U TEXHUUYECKUMH YCTPOUCTBAMH, IS
COXPAHEHUS 3/I0POBbS U COOIIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHUSI B OKpY Kalollel cpefie;

paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJIeH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIbHO pacHpeleNiaTh O0S3aHHOCTH M IUIAHUPOBATH JIEATEIbHOCTh B
HECTaHJApPTHBIX CHUTyallUsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXKJ0TO M3 yYAaCTHUKOB TPYIIIBI B

pELICHUE paccMaTpUBAEMOil TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo 4acoB JIeKTPOHHbIE
Ne o/ HaunMeHoBaHHe pa3/iesioB U TeM K (uu¢possbIe)
B NPOrpamMMmbl Bcero onrpoabubie | Ipakrwieckn o0pa3oBaTe/bHbIC
padoThI e padoThI pecype
Paznen 1. DUZUKA U METOJIbI HAYYHOI'O ITO3HAHU S
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 Bubmorexa [IOK
. https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3nea 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunemarnka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamika 7 https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
2.3 3aKOHBI COXpAaHEHHS] B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Pasznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
] TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBbI TEPMOIMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bubmuotexa [{IOK
) @Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24

Paznea 4.

IAJIEKTPOJANMHAMUKA




bu6nmoreka [JOK

4.1 DJICKTPOCTaTHKA 10 https://m.edsoo.ru/7f41b£72
49 [TocTosiHHBIN 31EKTpUUECKUl TOK. TOkHM B 12 bubmunoreka IIOK
) pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KosanuecTBo yacoB DJICKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Ne n/n NPOrpaMmblI Bcero Konrpoanneie | - TpaxTuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Pa3nea 1. 9JIEKTPOJANMHAMMUKA
1.1 MarunuTHO€ 1oJje. INeKTPOMarHuTHas 11 1 3 bu6muoteka [IOK
) WHYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pa3nes 2. KOJIEBAHUSA 1 BOJIHBI
71 MexaHu4eCcKHe U 3JIEKTPOMArHuTHbIE 9 1 bu6muoteka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4yecKue 1 dJEKTPOMarHuTHhIE 5 1 bub6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIMAIBHON TEOPHUH 4 1 bubnuorexa [JOK
) OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmmoreka [JOK
4.1 DneMeHThI KBAHTOBOM ONTUKUA 6 https://m.edsoo.rw/7f41c97c
bubnuoreka [IOK
42 Crpoerme aroma 4 https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE PO 5 Enbmiorexa IIOK

https://m.edsoo.ru/7f41¢97¢




Uroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

bubnuoreka [JOK

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061aroiiee NOBTOPEHKE 4 ngﬁ;ﬁ:ﬁ;ggﬁ f11c07c
HWroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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