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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3y/nbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4YéTOM (pefepasibHO paboyeirt nporpammbl BOCAUTaAHMSA W
KOHLENUMM npenogasBaHns yyebHoro npeametra «Pusmka» B 06pa3oBaTe/ibHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpammbl Mo (PM3MKe Hampas/feHO Ha (HOpMMpPOBaHME
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00y4yeHun nx gusmke Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIrO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
NNaHUPYEMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeAMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMn. B Held
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUSA Kypca (DU3MKK: NIMYHOCTHbIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3nKe BKIOYAET:

e MNaHMpyemble pe3y/bTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmC/ie NpPeaMeTHble pe3y/bTaTbl MO rogam 00yyeHus;

e COAepXaHue yyebHoro npeameta «Pur3nka» No rogam 06yyeHus.

®du3nKa Kak Hayka O Hambosnee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXXatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A1 eCTECTBEHHO-HAYYHbIX Y4eBOHbIX NPeAMETOB, MOCKO/bKY (PU3MYECKME 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(hm3nyeckoin reorpaduein M acTpoHOMME. VIcnonb3oBaHWME WU aKTUMBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHONOMMn B cepe 3HEPreTMKM, TpaHCropTa, OCBOEHUS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaAMW W LPYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWUA NPW BbINOHEHUM UMW YUYeBHbIX UCCeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [ns YPOBHA CpeAaHero o6Liero obpa3oBaHMA
MONMOXKEeH psA WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBIM, OH COAEPXUT MaTepuas U3 BCEX Pas3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3Myeckux Teopuil. Bepywmm B Kypce sBfseTCA
(hopmMmnpoBaHMe NPeACTaBEHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLLECTBe U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbLIMU N 3KOMOTMYECKUMI NPo6iemamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMOrMYeCKMM npobsieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHMSAX O  MNpUpogde,  rpaHuLax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLieccos).

CUNCTeMHO-[esATeNIbHOCTHbIA NOAX04 B Kypce (M3VNKW peannsyeTcs npexnie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
()pOHTa/IbHbIX KPaTKOBPEMEHHbLIX 3KCMEPMMEHTOB W 1labopaTOpHbIX Pabor,
KOTOpble B MporpaMme no (u3snke o6beAnHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTU4eckmx paboT. BblgeneHve B yKazaHHOM MepeyHe f1abopaTtopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONAS W OUEHKM, OCYLLECTBMISETCA Yy4aCTHMUKaMU
06pa3oBaTe/IbHOro npouecca MCXofs W3 OCOGEHHOCTEN NIaHUPOBaHUA W
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAenseTcAd PeLeHu0 PacYETHbIX U KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLIX 3afavy NMPUOPUTETOM SABAKOTCA 3a4ayun C ABHO
3afjaHHON P3NYECKON MOAENbHO, MO3BONAIOLLME NPUMEHATb U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaKk U WHTErpupys 3HaHus 13
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (U3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusMum DIrOC COO K MarepuasnbHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpaUnoHHoe 060pyaoBaHMe (OPMUPYETCA B COOTBETCTBUM C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06o0pyaoBaHWe [N YYEHUYECKMX MPaKTUYecKUx paboT
(hopmupyeTcs B BUAE TemMaTMUECKUX KOMMJEKTOB M 06ecrneyvnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopatopHoro o06opyaoBaHuA [OO/MKHbI ObITb MOCTPOEHbI Ha KOMMIEKCHOM
MCNONb30BaHUM aHaNIoroBbIX M LUMDPOBLIX NPMOOPOB, a TakkKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHUs (In3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
N3YYEHUIO MPUPOAbLI, PasBUTUE WX WHTENNEKTYaNlbHbIX WU TBOPYECKUX
CMOCOGHOCTEN;

e pasBuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAe NMO3HaHMS U POPMUpPOBaHME
MCCnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SAB/IEHUSM;

o (hOPMMPOBAHME HAYYHOrO0 MMWPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHUA MaTepun 1 hyHAaMeHTa/IbHbIX 3aKOHOB (PU3VKMK;

o (opMupoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/b30BaHWEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

[ocTKeHne 3aTUX Lieneil 06ecnevnmBaeTcsl pelleHeM Cnefyowmx 3afaqy B

npoLiecce NU3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3myeckor Mofenbio, 3adad, MoApasymeBaloLMX CaMOCTOATE/IbHOe
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUSA TEXHUYECKUX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPYXKatoLLYHO
Cpedy,

o OB/aJeHMe MeTofaMN CaMOCTOATE/IbHOIO MaHMPOBaHWUSA U MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHWe YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTe/TbCKON,
TBOPYECKOWN [eSATENIbHOCTH.

Ha wn3yyeHve u3nkn (6a30Bblii YPOBEHb) Ha YPOBHE CpefHero oo6uiero
o6bpasoBaHua oteoauTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpepnaraemMblit B nporpaMme Mo ()M3nMKe nepeveHb /1a60PaTOPHbIX |
MPaKTUYECKUX paboT ABMSETCA PEKOMEeHAOBaHHbIM, Y4UTeNb [enaeT BbI6OP
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METOAbl MO3HAHWUA OKPYXKatoLLEero
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nYecKne 3akoHbl U Teopnn. rpaHI/ILI,bI NMPUMEHNMOCTU CbI/I3I/I‘—IECKI/IX 3aKOHOB.
[MpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (M3nMKn B (DOPMMPOBAHUN COBPEMEHHOM Hay4YHON KapTWHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U LLI/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

MepeMelLeHne, CKOPOCTb (CPeAHsst CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMM Ha OCU CMUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTU U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvbkeHue.  [BWKeHWE  MaTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM MO MOAY/0 CKOPOCTbIO. YT/10Bast CKOPOCTb, /IMHENHasA
ckopocTb. Mepuoa 1 yacTtoTa obpalleHns. LIeHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
ABWKEHWE CHapA0B, LIEMHbIe 1 PeMEHHBIE Nepefadn.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabntofeHne ABvKeHWUS Tena, OPOLUEHHOr0 MOA4 YINIOM K TFOPU3OHTY U
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBWXKeHNA Tena, 6poLLeHHOro ropn3oHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes. [lepBblii  3akKOH  HblOTOHa.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBad KOCMUYecCKas
CKOPOCTb.

Cwuna ynpyroctu. 3akoH ['yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cua TPeHUs NMoKosA. KosppuumneHT TpeHus.
Cwnna conpoTUBIeHUs NPW ABUXKEHWUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe ¥ BpaLlaTesibHoe ABWKeHWe abCoMoTHO TBEPAOro Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECKA TBEPLOIO Tena.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALUNMHUKN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NOAbEME U NafeHNN.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBUCMMOCTU CU YMPYroCTU, BO3HMKAKOLWUX B NPYXUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cunbl U M3MEHEHME WMMNY/SbCa Tena. 3aKOH COXPaHeHWs MMMybCa.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEeHUU
KWHETMYECKOWN 3HEeprum.

MoTeHumanbHasa 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOPMUPOBAHHOW  MPYXWHbI.  [loTeHUManbHas  sHeprus  Tena  BOGAU3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMA/IbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHN4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: BOAOMET, KONEp,
MPY>KUHHbIA MUCTONET, ABUXXEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHns UmnynbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa C MoOMOLLbHO [ABYX OAMHAKOBbLIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3N paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOMOXEHNA MOﬂeKyﬂHpHO—KMHETMHeCKOM Teopn N nX OnbITHOE
060CcHOBaHVe. BbpoyHOBCKOe [ABMKeHWe. [Aunddysus. Xapaktep [LBUKEHUA U
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeNl N 0O6BbACHEHME CBOWCTB BeLLLECTBa Ha OCHOBE 3TUX Mogeneit. Macca 1
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

TennoBoe paBHOBecue. TemnepaTypa 1 eé n3mepeHue. LLikana Temnepartyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun wnpeanbHOro rasa. AOGCONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmuyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [UCKPETHOe CTPOeHWe BeLlecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl N0 AUDDY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUPYoLLas NPMPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHWE COCTOSHUS WAea/lbHOrO  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/1aCCHOM KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY napamMeTpammn COCTOSHUA paspedxxeHHOoro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPeHHSAS 3Heprus TepMoAMHaMUYECKOWA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y eNnbHas Ternn0éMKOCTb BELLECTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepPMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoit 3akoH TepMoAMHaMUKN. HeobpaTUMOCTb MPOLLECCOB B MPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHU4YeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [ABWratefb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOIN Tpy6Ke NyTéM TpeHus (BUAEOLEMOHCTPaLMS).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT No aavabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHBIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
ABuraresns.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHast BMAaXKHOCTb BO3fyxa. HacbIWweHHbIA nap. YAenbHad TensoTa
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckme v amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHasa Tennota nnasneHms. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKre YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npu NoOHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apAfoB. [pOBOAHUKW, AU3ANEKTPUKU W NOMYNPOBOAHUKM. 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsaa.
B3aumogeicTeme 3apanoB. 3akoH KynoHa. ToyeyHbI 31eKTPUYECKnA 3apsif.
AnekTpuyeckoe nose. HanpsaXEHHOCTb 3NEKTPUYECKoro nond.  [puHumn



Cyneprosnumnn 3NeKTPUYECKUX Nonei. JIMHAM HanpsHXKEHHOCTU 3/1eKTPUYECKOro
nons.

Pabota cun  anekTtpoctaTuyeckoro  nons.  lloTeHuman.  Pas3HOCTb
noTeHumnanos. [1pOBOAHUKM W [OU3INEKTPUKM B 3/IEKTPOCTATUYECKOM MOJe.
[AnanekTpnyeckaa NpoHULLAEMOCTDb.

ANeKTPoEéMKOCTb. KoHAeHcaTop. 31eKTPOEMKOCTL M/IOCKOr0 KOHAeHcaTopa.
SHeprung 3aps>KeHHOro KoHAeHcaTopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3NIEKTPOMETP, 3/IEKTPOCTATUYECKas 3aluTa, 3a3eM/IEHME  3/1eKTPOonprbopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOICTBO W NPUHLMN AEACTBUS 3/1eKTPOMeTpa.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNeKTpuyecKoe nose 3apsaXeHHbIX Ten.

[MPOBOAHWKM B 3/1IEKTPOCTATMHECKOM MOJ1e.

AneKTpocTaTnyeckas salnTa.

[N3NeKTPUKM B 3MEKTPOCTATMYECKOM MOSIe.

3aBMCUMOCTb  3M1eKTPOEMKOCTM M/IOCKOr0  KOHZEeHcaTopa OT NnJoLlaam
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NeKTPUYECKON NMPOHULLAEMOCTW.

SHepruns 3apsKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

I3mepeHre 3N1eKTPOEMKOCTM KOHAeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHnKM Toka. Cuna Toka. MoCTOSAHHBIN TOK.

Hanps»keHue. 3akoH OMa An14 yyacTka Lenu.

SNeKTpUYecKoe CONPOTUB/EHWe. Y[Ae/lbHOe COMpOTUB/IEHWE BeLLecTBa.
MocnefoBaTenbHOe, NapasinesibHoe, CMeLIaHHOe CoeAnHeHe NPOBOAHMKOB.

PaboTa anekTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3N1eKTPNYECKOT0 TOKa.

ANeKTpoABMXKYLLAA CuNa U BHYTPEHHEE COMPOTMB/IEHWE WCTOYHMKA TOKA.
3akoH Oma AN NONHOM (3aMKHYTOM) 3NeKTpUYeckoi Lenu. KopoTkoe 3aMblKaHue.

ONeKTpOHHas  MPOBOAMMOCTL  TBEPAbIX  METa/IoB.  3aBUCMMOCTb
COMPOTMB/IEHNS METa/INI0B OT TeMnepaTtypbl. CBEPXNPOBOANMOCTb.

ANEKTPUYECKMIA TOK B BaKyyme. CBOMCTBA 3M1EKTPOHHBIX MYYKOB.

MonynpoBOAHNKMN. CobcTBeHHas 7 npuMecHas NPOBOAMMOCTb
nonynpoBogHnKoB. CBOCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPUGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
DNeKTPOIMTHYECKasa guccounauns. INeKTposus.



AneKkTpnyeckmMin TOK B razax. CamOCTOATE/NIbHbIA N HecaMOCTOSATE bHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEepPMUCTOPbI 1 (DOTOPE3NCTOPDI, NOMYNPOBOLHUKOBLIN AN0[, Fa/lbBAHMKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
nnowasmn rnonepeyHoro ceveHns N marepuana.

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsmMoe M3MepeHWe 3MIEKTPOABMKYLLEA Ccubl. KOpPOTKOe 3aMblkaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W ero BHYTPEHHero
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHune Kypca (m3nkmn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBSETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHNEM METOAOB Hay4yHOro
MO3HaHMS: SBIEHWE, Hay4yHbIA (hakT, runoTesa, (U3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCUHYC, TaHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/AECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumust: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BeLecTBa, MONApHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTEH U



rasoB, 3MEKTPUYECKNE CBOWCTBA METaN/NOB, 3MEKTPONUTUYECKAs AMccoLMaLmS,
ra/lbBaHUKa.

Teozpaghus: BNAXKHOCTb BO3AyXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, naposast TYpPOWHa, ObITOBOI XONOAUNBHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPUBOPBI, Fa/IbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[MOCTOSHHbIE ~ MarHUTbl.  B3aumopgencTBME  MOCTOSHHbIX ~ MarHWTOB.
MarHuTHoe none. BeKTOp MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX MOMieln. JIMHUA MarHUTHOM WHAYKUMKW. KapTuUHa NIMHUIA MarHUTHON
NHAYKLUNW NONSA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rosie NPOBOAHMKA C TOKOM. KapTvHa NUHWA  MHAYKUMK
MarHUTHOro nons AJIMHHOro MPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOrO
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTefa. B3avmoaencTemne npoBOAHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAy/b U HanpaseHue.

Cuna JlopeHua, eé Moay b 1 HanpasfeHne. [ABMKeHNe 3apsXKeHHOR YacTuLbl
B O4HOPOAHOM MarHMTHOM nosie. PaboTa cunbl JTopeHua.

FBNeHNe 3MEKTPOMArHUTHOM WHAYKUMW. T1OTOK BekTopa MarHUTHOW
VUHAYKLUMW.  DNEKTPOABMXKYLLAA Cuna WHAYKUMW. 3aKOH  3M1eKTPOMarHUTHOM
NHAYKUMK Papajges.

BuxpeBoe 3MeKTpMYECKoe rofe. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHWKE, ABUXYLLEMCA NOCTYNaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJse.

Npaswnno JleHua.

WMHOYKTUBHOCTL.  SABNEeHWe CaMOMHAYKUWMW.  ONeKTPOoABMXKYLLaa  cuna
CaMONHAYKLUNN.

SHEPrna MarHUTHOr O NoNA KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.



TexHU4YeckMe YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NeKTPOMarHUTbI, 3MEKTPOABUraTeNlb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.

Jlemoncmpayuu

OnbIT JpcTea.

OTK/TOHEeHWe 3/IEKTPOHHOI0 Ny4yka MarHUTHbLIM NOJIEM.

JINHUM MHAYKUUW MarHUTHOIO Mons.

B3anmopgeincteme 4BYx NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eiicTere cunbl JTOpeHUa Ha NOHbI 3N1EKTPONNTA.

FABNeHVE 31eKTPOMArHMTHON NHAYKLUNN.

Npaswnno JleHua.

3aBMCUMOCTb 3MEKTPOABVKYLLEN CUMbI MHAYKUMM OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoToKa.

#BNeHne caMonHAYKUnN,

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3yyeHne MarHMTHOI 0 Nons KaTyLLKN C TOKOM.

WccnepoBaHve AeNCTBUSA NOCTOAHHOIO MarH1UTa Ha paMKy ¢ TOKOM.

WccnepoBaHve ABIEHNSA 3/1eKTPOMArHUTHON MHAYKUNN.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebatenoHas  cuctema. CBOOOAHble ~ MexaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKne KonebaHms. Mepuod, 4acTtoTa, amnauTyda u asa KoniebaHui,
MMPY>XXUHHBIA MasaTHUK. MaTeMaTU4ecKnii MasTHUK. YpaBHEHME rapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum npu rapMoHNYeCKNX KonebaHmsix.

Kone6aTenbHblii KOHTYP. CBO6GOAHbIE 3MEKTPOMArHUTHbIE KOonebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHa/OTUs MeXAy MexXaHUYeCKUmMu W
3N1EKTPOMArHMTHbIMU  KonebaHusMn, dopmyna ToMcOHa. 3aKOH COXpaHeHWs
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpe.

MpencTaBneHne 0 3aTyxaroLWmx KonebaHuaxX. BbIHYX/4eHHbIe MeXaHUYecKue
KonebaHwsi. Pe3oHaHC. BbIHY>XAeHHbIE 3/1eKTPOMAarHUTHbIE KONlebaHus.

MepemeHHbIA  TOK. CuHycoMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MePeMeHHOro Toka. AMMNIMTYAHOE W [eACTBYIOLLEE 3HayeHWe Cuibl TOKa W
HanpsHKeHUs.

TpaHcthopmaTop. Mpon3BoaCcTBO, Nepedada 1 NOTPeG/eHNe 3NEKTPUYECKONA
3Heprun. JKOJIOTUYECKME PUCKM MPU MPOU3BOACTBE 3/1EKTPO3Heprun. Kynbtypa
MCMO/b30BaHWNA 3M1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HM,

TexHN4Yeckne YCTPONCTBA W MPaKTUYECKOe MPUMEHEHNE: 3EKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUW 31eKTponepeaay.



Llemoncmpayuu

VccnegoBaHve napameTpoB KosiebaTenlbHOM CUCTeMbl  (MPYXXUHHBIA U
MaTeMaTUYeCKNin MasTHUK).

HabnogeHne 3aTyxaroLmx KonebaHuia,

VccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONebaHWiA.

HabnofeHne pe3oHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KO/iebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HaNPSXXeHUA OT BPEMEHN) AnA
3/1EKTPOMAarHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUW Pe3nCTopa, KaTyLUKu
WNHAOYKTUBHOCTU W KOHAEHcaTopa.

Mogenb NMHWUK 3N1eKTponepesaudn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

VccnepoBaHve 3aBUCUMOCTM Neprofda MasibiX KonebaHuin rpysa Ha HATU OT
AJIVHbI HUTK W MaccChbl rpy3a.

VccnegoBaHve MepeMeHHOro Toka B LEenuM M3 Moc/efoBaTeslbHO
COeAMHEHHbIX KOHAEHCATOopa, KaTyLKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60JIHbL

MexaHn4yeckne BOJHbI, YCNoOBUA pacnpocTpaHeHus. [lepnod. CKOpPOCTb
pacnpocTpaHeHMss W AJvHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE  BOJIHBI.
VHTepthepeHUMs 1 Andpakums MeXaHUYeCKUX BOJH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYKa.

ONEeKTPOMAarHUTHbIE BOJIHbI. YC/IOBUS U3/TyYeHUS 3MIEKTPOMArHUTHbBIX BOJH.
B3aumHas opueHTaumst BeKTopos E, B, V B aneKTpomarHUTHON BonHe. CBOWCTBa
3N1EKTPOMArHUTHbLIX BOJH: OTPaXKeHWe, NpesiomMsieHne, nongapusauns, avppaxkums,
NHTEpdepeHUMs. CKOPOCTb 3M1IEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MpUMeHeHMe 3M1eKTPOMArHUTHbIX BOSIH B
TEXHUKE U BbITY.

MpUHUMMNbI PagnoCcBA3N 1 TeneBuaeHus. Pagmonokaums.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPYXKatoLLen cpefbl.

TexHN4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas [AUArHOCTMKA B TEXHUKE W MeauLuuMHe, pajap,
pPagnonpuEMHNK, TeNeBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHKe NnornepeYHbIX 1 NPOAOSbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne 0TpaXKeHUs 1 NPeNoMIeHNS MeXaHUYECKMX BOJTH.

HabnofeHne nHTepdepeHumnn 1 audpakuum MexaHMyecKnx BosH.

3BYKOBOW pe30HaHc.



HabnogeHne cBA3M FPOMKOCTM 3BYKA W BbICOTbI TOHA C aMMvTy[ou U
4acTOTOM Ko/ebaHui.

WccnegoBaHve ~ CBOWCTB  3/IEKTPOMArHUTHBIX  BOSIH:  OTPaXKEHMUe,
npenomseHve, nonapusaums, audpakums, UHTepgepeHuLms.

Tema 3. Onmuka

eomeTpuyeckad onTtuka. [IpAMONMHEIHOE pacnpocTpaHeHWe CcBeTa B
0fHOPOAHOI cpefe. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBeTa.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUs cBeTa. MocTpoeHne n306paXkeHNiA B
M/I0CKOM 3epKaJie.

MpenomneHne ceeTa. 3aKOHbI NpeniomeHns ceeta. AGCOMKOTHLIN NoKasaTesb
npenomneHns. lonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbIA Yron MosHOro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6en10ro ceeTa. LiBeT.

CobOupatowime U paccevBatollMe JIMH3bl. TOHKasd /fvMH3a.  POKyCcHoe
paccTosiHMe U ONTMYecKas cuia TOHKOW JIMH3bl. [10CTPOEHME W300paXeHNn B
cobuparoLLMxX 1 paccemBaromMX IMH3aX. PopmMyna TOHKON NNH3bI. YBeNNYeHue,
[1aBaeMOE JIMH30MA.

Mpegenbl NPUMEHUMOCTI FeOMETPUYECKOA ONTUKMN.

BonHoBas onTtuka. VIHTeptepeHumMs cBeTa. KorepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUs MakCMMyMOB W MWHMMYMOB B WHTepgepeHUMOHHON
KapTMHE OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Onpakumsa ceeta. [udpakuyMoHHas pelléTtka. Ycnosume HabnogeHUs
rMaBHbIX  MakCUMyMOB MpW  MajgeHU  MOHOXPOMATMYECKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Mongpusauma ceeTa.

TexHU4YeckMe YCTPOMCTBA W MNPaKTUYECKOE MPUMEHEHME: OYKM, Jyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWUKPOCKOM, Tefeckor, BOJIOKOHHas
ONTUKA, AU(paKLMOHHAsA peLléTKa, NoNapons.

Jlemoncmpayuu

MpsAMONNHENHOE pacnpoCcTpaHeHWe, OTpaXKeHWe W MNpenoM/IeEHNe CBeTa.
OnTunyeckne npnbopsl.

MonHoe BHyTpeHHee oTpaxeHue. Mojenb CBeTOBOA.

VccnepoBaHve CBOMCTB M306PaXKEHWIA B NIH3AX.

Mopgenu MMKpocKona, Teneckona.

HabntogeHve nHTepepeHLUMn ceeTa.

HabnofeHve andpakumm ceeta.

HabntogeHve agucnepcum ceeta.

MonyyeHue cnekTpa ¢ NOMOLLLI NPU3MbI.

[Mony4yeHne crnekTpa ¢ NOMOLBH ANKDPaKLUMOHHON PELLETKN.



HabntogeHne nonspusaumm ceeta.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
13mepeHune nokasartens NpenoMaeHns CTekna.
VccnenoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntogeHve gucnepcum ceeta.

Pa3znesn 6. OcHOBBI CIeUAIBHON TEOPHUH OTHOCHUTEILHOCTH

["paHULbI NPUMEHUMOCTU KNacCUYeCKOM  MEXaHUKMW. MocTynaTthl
crneunanbHO Teopun OTHOCUTE/IbHOCTW: WHBapPMaHTHOCTb MOAYNS CKOPOCTU
CBETa B BaKyyMe, NMPUHLMN OTHOCUTENbHOCTN DMHLUTENHA.

OTHOCMKTENIbHOCTb OAHOBPEMEHHOCTU. 3amMef/IeHNe BPeMeHU N COKpallleHue
[ANTVHBI.

SHeprusa n UMNynbC PeNSITUBUCTCKON YacTuLbI.

CBA3b MacChl C 3HEPrnen U NMMynbLCOM PENATUBUCTCKOM YacTuLbl. DHEPTUS
NMOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmot K6AHM OGO ONMUKU

doToHbI. Popmyna MNMnaHKa CBA3M 3HEPrMN POTOHA C €ro YaCTOTON. IHepPrus
N UMMY/bC (DOTOHA.

OTKpbITHE U uccneaosaHne potoaddekTa. OnbiTbl A. I'. CToNeToBa. 3aKOHbI
(hoToa(hpekTa. YpaBHEHNE IMHLUTENHA ANA (POTo3ddekTa. «KpacHas rpaHuLa»
hoTo3(hdhekTa.

[aeneHne ceeta. OnbIThl 1. H. Jlebeaesa.

XUMUYECKOoe AeCTBME CBETA.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKOe MpUMEHeHVE: (POTO3/IEMEHT,
(hoToAATUMK, CONHEeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

P0oTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

VccnenoBaHme 3aKOHOB BHELLHETO (DOTO3(h(eKTa.

CeToanog.

CosnHeyHas 6arapes.

Tema 2. Cmpoenue amoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTuu,.
lNnaHeTapHas mogfenb atoma. [locTtynatbl bopa. WV3nydeHwe u nornoileHue
()oTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
cnekTpoB. CMNeKTP YPOBHEeW 3Hepruy atToMa Bogopoaa.

BonHoBble cBolicTBa YacTuy. BonHbl ge bpoins. KopnycKynspHO-BO/IHOBOWA
Ayannsm.

CnOHTaHHOE W BbIHYXX/EHHOE U3/Ty4eHme.



TexHn4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNeKTPa/IbHbIN
aHaM3 (CNeKTPOCKOM), na3ep, KBaHTOBbIN KOMMbIOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpeneneHve 4MHbI BONHbI 1asepa.

HabnofeHne NMHeNYaTbIX CNEeKTPOB MU3NTyUYeHNS.

Naszep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabntofeHne nMHenyaToro cnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepUMeHTbl, [O0Ka3blBaloLWMe C/0XKHOCTb CTpoeHusa fgpa. OTKpbITUe
pagnoaktMBHocT.  OnbiTbl  Pesepdopga Mo OnpefeneHuWo  cocraea
PafMoaKTMBHOrO U3nyyeHmsi. CBoicTBa anb(a-, 6eTa-, ramMma-usnyveHus.
BrvsHue paanMoakTBHOCTY Ha XXUBbIE OPraHn3Mbl.

OTKpbITME MPOTOHA M HelTpoHa. HykoHHas mogenb agpa [eiiseH6epra—
BaHeHKo. 3apsag agpa. Maccosoe uncho agpa. 3otonsl.

Anb(a-pacnag. ONeKTPOHHbIA W  MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
n3ny4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

SHeprus cBA3W HYKIOHOB B aApe. AfepHble cubl. [eheKT Macchl aapa.

AnepHble peakumun. JeneHve n CUHTe3 agep.

AnepHblil peakTop. TepMmosfepHbIA cuHTe3. [pobnembl M NepcnekTUBbI
AAEPHON 3HePreTUKN. KOOTNYECKINE aCMeKTbI SAEPHON SHEPTETUKN.

AnemMeHTapHble YacTuubl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAaMeHTa/lbHble B3aUMOAENCTBUS. EANHCTBO (DU3NYECKOM KapTUHbI MUpa.

TexHU4YecKme yCTpOoMCTBa U NpaKTUYECKoe NMPUMeHeHNe: L03UMeTp, Kamepa
BunbcoHa, aaepHbIin peakTop, aToMHas 6om6a.

Jlemoncmpayuu

CUETUMK NOHU3UPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomol

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (hOTOrpadumsam).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

JTanbl pasBuUTUA acTPOHOMUK. MNpuKnagHoe N MUPOBO33PEHYECKOE 3HaUYeHne
acTpoHOMUW.

Bug 3BésgHoro Heba. Cos3Be3fusi, ApkKue 3BE34bl, NMaHETbl, UX BUAMMOE
[BV>KEeHNe.

ConHeyHasa cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3N.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbIA Knacc —



CBETUMOCTb». 3BE34bl [/1TAaBHOW NOCNef0BaTebHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3B&3[ rN1aBHOWM NOCnefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue
3BE34. CoBpeMeHHble NPeACcTaBeHNs 0 NPoUCXoxXaeHnn n asontoumm ConHua n
3BE€3[. JTanbl XXWU3HW 3BE3,.

MneuHblin MyTb — Hawa anaktuka. MonoxeHne u asmxkeHne ConHua B
[anakTuke. Tunbl ranakTuK. Pagnoranaktnku U Keasapbl. YepHbIe Ablpbl B A4pax
raNakTuK.

BceneHHas. PaclumpeHune BeeneHHol. 3akoH Xab6na. PasberaHue ranakTuk.
Teopws bonbLuoro B3pbiBa. PennMKTOBOE N3NyYeHue.,

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMONb30BaHWEM KOMMbIOTEPHbIX
MPUNOXEHNIA ANA onpeaeneHns NnonoXKeHNs HebecHbIX 06BEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besbl.

HabntoaeHns B Teneckon J1yHel, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Pofb  (M3MKM ¥ aCTPOHOMWM B  3KOHOMWYECKOM, TEXHOOrMYECKOMN,
COLMaNbHON N 3TUYECKOW cihepax AedATe/IbHOCTU YenioBeka, posb 1 MeCcTo PU3NKN
N aCTPOHOMMM B COBPEMEHHOI HAY4YHOI KapTUHE MUPa, PO/ib (PU3NYECKON TEOPUU
B (DOPMUPOBAHWWN MpPEACTaBMIEHNA O (U3NYECKON KapTUHE Mupa, MeCTO
(h13nYeCcKoin KapTUHBbI MMpa B O6LLEM PSAAY COBPEMEHHBLIX eCTECTBEHHO-HAY4YHbIX
NpefcTaBNEHNIA O NPUPOJE.

MesxknpeaMeTHble CBA3H

3yyeHne Kypca m3nkm 6a30B0ro ypoBHs B 11 Knacce OCYLLeCTBAAETCH C
YUYETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
oronornm, XMMmnmu, reorpagmm N TEXHONOTUMN.

Meocnpeomemuvie nonsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB HayyHOro
MO3HAHWA: ABMIEHME, Hay4HbIA (aKT, runoTesa, (PU3NYECKass BeNIMYMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUE
(bYHKUMM: CMHYC, KOCUHYC, TAHTEHC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPbl M MX MPOEKLUUN HA OCU KOOPAWMHAT, CNOXEeHWe BEeKTOpOB,
MPOV3BOAHBbIE 3/1EMEHTAPHbIX (YHKUWIA, NPU3HaKM MOA00MA TpPeyrosibHUKOB,
ornpeeneHne naowaam naocknx puryp n ooéma Ten.

Buonoaus: 3NeKTpUYECKMEe SBNEHUS B XXMBOW npupoge, KonebatesibHble
ABWKEHWS B XXMBOW NPUPOAE, ONTUYECKME ABMIEHNSA B XXMBOW NpUpoAe, AencTBume
pajnaLmmn Ha XX1Bble OpraHn3Mbl.



Xumus: CTPOEHNE aTOMOB W MOMEKY/1, KpUCTa/IINYeCcKas CTPYKTypa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHMSt KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanns.

l'eocpagpusa: MarHUTHble nNoOMOCa 3eMNN, 3a1eXU  MArHUTHLIX  PYL,
(hoTOCHLEMKA 3eMHOI NOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonocusi: NVHWW  3NEKTponepefad, TreHepaTop MepemMeHHOro TOKa,
3NeKTpoABuraTeslb, WHAYKUWOHHasA Meyb, pajap, PaguonpuémHuK, TeneBusop,
aHTeHHa, TenedoH, CBY-neub, NPOEKUMOHHbLIA annapart, BOIOKOHHAas OMNTUKa,
CONIHeYHas b6aTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoeHMe yyebHOro npeamMeTta «duU3nkKa» Ha ypoBHe cpefHero obuiero obpasoBaHus (6a30Bblil YPOBEHb) LO/HKHO
06ecrneynTb AOCTVKEHME CNEeAYHOLNX MTMYHOCTHBIX, METanpeAMETHbIX U NPeAMETHbIX 06pa3oBaTe/lbHbIX Pe3y/1bTaToB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI y4yebHOro npeameTa «Pusmka» A0MKHbI OTpaKaTb FOTOBHOCTb M CMOCOBHOCTb
06yyaloLMXCcAa PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHE MO3UUMEN JIMYHOCTW, CUCTEMOM LEHHOCTHbIX
OpVEHTaLMA, MO3UTUBHLIX BHYTPEHHUX YOEXAEHWUA, COOTBETCTBYIOWMX TPaAULMOHHLIM LIEHHOCTAM POCCUICKOro
06LLeCcTBa, pacluMpeHne XXNM3HEHHOIO OfMbiTa U OnbiTa AesATeNlbHOCTM B MPOLecce pean3alumMm OCHOBHBIX HanpaBieHWiA
BOCNUTATE/IbHON AeATe/IbHOCTU, B TOM YIC/e B YaCTW:

1) rpasKaaHCKOro BOCIMTAHUA:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3nUmMM 00y4atoLLErocs Kak akTMBHOIO M OTBETCTBEHHOIO Y/leHa POCCUINCKOro
006LLecTBa;

MPUHATUE TPAAULMOHHBIX 06LLEYEN0BEYECKNX MYMAHNUCTUYECKUX N EMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYH [eATeNbHOCTb B WHTEpecax rpaX4aHCKOro oo6uiectsa, Yy4yacTBoBaTb B
camoynpas/ieHnn B 06pa3oBaTe/IbHOM OpraHmn3aumuy;

YMeHMe B3aMMOZeiCTBOBAaTL C COLMaIbHbIMU UHCTUTYTaMK B COOTBETCTBUM C UX (DYHKLUMSMUN U Ha3HAUYEHUEM;

FOTOBHOCTb K N'YMaHWUTapHO 1 BOIOHTEPCKOW AeATeNbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

ChopMMPOBAHHOCTb POCCUICKON paXKAaHCKON MAEHTUYHOCTW, NAaTPUOTU3MA;

LIEHHOCTHOE OTHOLLUEHME K roCyAapCTBEHHbIM CMMBOJ/IaM, JOCTUXKEHUAM POCCUACKUX YUYEHBbIX B 06/1aCTV (IU3NKUN U
TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

chopMmMpPOBaHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 MOBEAEHNS;



CMOCOOHOCTb  OLEHMBATb CUTYyaUMO W MPUHUMATb OCO3HaHHblE pPeLUeHWs, OPUEHTMPYACb Ha MOpasibHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YUC/e B AeATeNbHOCTU YYEHOTO;

0CO3HaHWe IMYHOrO0 BK/aa B MOCTPOEHWE YCTONYMBOIO Oy ayLLero;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/IHOYasA 3CTETUKY HAYYHOr0 TBOPYECTBA, NPUCYLLEr0 (M3NYECKON HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEPEC K pa3IMYHbIM cthepam NPoecCUOHaIbHON AeATeIbHOCTM, B TOM YMC/IE CBA3AHHBIM C (PU3NKOM M TEXHUKOWA,
YMeHMe COBepLLAaTb 0CO3HaHHbIN BbIGOP ByayLei Mpodeccnin 1 peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE M/1aHbl;

FOTOBHOCTb M CMOCOBHOCTbL K 06pa30BaHNIO 1 caMo0bpa3oBaHuIO B 061aCTU PU3NKN Ha NPOTSXKEHUWN BCEM XU3HMU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

CPOPMMPOBAHHOCTb 3KOJIOTMYECKOM KY/bTYpPbl, 0CO3HAHME rN06a/1bHOro XapakTepa 3KO0rMyeckmx npobnem;

MNaHMPOBaHME M OCYLLIECTB/IEHME AENCTBUIA B OKPY)KAOLLIEW Cpefle Ha OCHOBE 3HaHWS Liefeil YCTOMYMBOro pasBuTmS
4esI0BeYeCTBa;

pacLUMpeHyie onbiTa 4eaTe/IbHOCTU 3KO/IOMMYECKO HanpaBieHHOCT Ha OCHOBE MMEKOLLMXCA 3HaHWUIA MO0 (IU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

chopMmMpPOBaHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLET0 COBPEMEHHOMY YPOBHIO Pa3BUTUS PU3NYECKOI HAYKN;

0CO3HaHWe LEeHHOCTWN Hay4HOW AesATeIbHOCTM, FOTOBHOCTb B MPOLECCe N3YUYeHUs (PU3NKN OCYLLECTBIATL NPOEKTHYHO
N UCCnefoBaTe/IbCKy0 AeATeNIbHOCTb MHAVMBUAYANIbHO U B rpynne.

METANPEAMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue aeicTBuA:
CaMOCTOATEJIbHO d)OpMyﬂI/IDOBaTb N aKTya/IN3npoBaTb npo6nemy, pacCMaTpuBaTb eé BCECTOPOHHE,
OnpeaensaTb Len AeaTeNlbHOCTU, 3aaBaTb NapaMeTpbl U KPUTEPUM NX LOCTUXKEHUS;
BbIABIATb 3aKOHOMEPHOCTU 1N NPOTUBOPEYNA B PpacCMaTpmBaeMbIX (*JI/I3I/I‘-I€CKI/IX ABJTIEHUSAX,
paspabaTbiBaTb MNfaH PELLUEHWUA MPO6MAEMbl C YYETOM aHaM3a MMEKOLMXCS MaTepuasibHbIX M HemaTepuabHbIX
PECYPCOB;



BHOCUTb KOPPEKTUBbI B AeATENbHOCTb, OLEHMBATb COOTBETCTBME pPe3yNbTaTOB LENAM, OLEHMBATb PUCKM
MocneAcTBU AeATeIbHOCTH;

KOOPAMHUPOBaTb W BLIMOMHATL PaboTy B YC/OBWSAX peaslbHOro, BUPTYa/IbHOTO W KOMOGWMHMPOBaHHOIO
B3aMMO/ENCTBUS;

pa3BMBaTb KPeaTMBHOE MbILLIEHNE MPU PELLEHNN XKN3HEHHBIX NPo6eMm.

ba3oBhbie HCCICA0BaATCIbCKHUEC IleﬁCTBHH:

B/1aeTb HAYYHON TEPMUHONOIMEN, KNKOYEBBIMU MOHATUAMM U METOAAMU (PU3NYECKON HaYKMW;

BflafeTb HaBblKaMWN Y4eBHO-MCCeA0BaTEeIbCKON U NMPOEKTHON AeATeNbHOCTU B 061aCTU (IM3MKK, CMOCOBHOCTLIO U
FOTOBHOCTbKO K CaMOCTOSATE/IbHOMY MOUCKY METOA0B pelleHnst 3afdad (hM3MYECKOro CcofepXKaHus, MNPUMEHEHUIO
Pa3NNYHbIX METO/0B MO3HAHUS;

BfageTb BUAAMM [eATeNbHOCTU MO MOMYYEHUHO HOBOMO 3HaHWA, €ero uHTepripetayuun, npeobpasoBaHUIO U
MPYMEHEHMIO B Pa3/INUHbIX YYEOHbIX CUTYaLMsX, B TOM YMC/IEe NPK CO34aHNM YUYeOHbIX NPOEKTOB B 061aCTU (IU3UKU;

BbISIBNISITb NPUUYNHHO-CNEACTBEHHbIE CBS3M U aKTyanM3npoBaTh 3afady, BblABUraTb rMNoTe3y eé peLleHns, HaxoanTb
apryMeHTbl AN [oKa3aTeNbCTBa CBOUX YTBEPXKAEHWI, 3alaBaTb NapameTpbl U KPUTEPUN PELLIEHUS;

aHaM3MpoBaTb MOJYYEHHbIE B XOAe PelleHns 3a4ayn pe3ynbTaTbl, KPUTUYECKM OLEHMBATb MX AOCTOBEPHOCTS,
MPOrHO31poBaTh N3MEHEHWE B HOBbIX YC0BUAX;

CTaBUTb M (HOPMYNMPOBaTb COOBCTBEHHbIE 3afa4yn B 06pa3oBaTe/IbHOW AeATeNbHOCTU, B TOM YuCe NpU U3yyYeHUu
(hn3nKn;

AaBaTb OLLEHKY HOBbIM CUTYaLUAM, OLIEHMBATb MPUOBPETEHHDIA OMbIT;

YMETb NePeHOCUTb 3HaHWA NO (M3MKe B NPaKTUYECKYHO 061aCTb XU3HEAEATENbHOCTY;

YMETb MHTErPMPOBaTh 3HAHNSA U3 PasHbIX NPeAMETHbIX 06/1acTe;

BblABWIaTb HOBbIE NAEW, NpeanaraTb OPUrMHaIbHbIE NOAXOAbI Y PELLEHUS;

CTaBMTb NPOGEMbI M 3aauu, LOMyCKatoLye a/ibTepHaTUBHbIE PeLLeHNs.

Pabora c nundopmanueii:

BNafieTb HaBblkaMy MONYYeHUs WHGOPMaLMN  (U3NYECKOrO COAEPXaHMS M3  MCTOYHMKOB pasHbIX TWMOB,
CaMOCTOSATE/IbHO OCYLLECTB/SATb MOUCK, aHa/In3, CUCTEMATU3aLUMI0 1 UHTEPMpeTauuo MHGopMaLUmMm pasninyHbIX BULOB U
(hopm npeacTaBieHUs;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;



MCMONb30BaThb CPEACTBA WMH(OPMALMOHHBIX N KOMMYHUKAUMOHHBIX TEXHOMOTUA B PELUEHUN KOFHUTUBHBIX,
KOMMYHUKATVBHbIX W OPraHu3alMOHHbIX 3a4ady C Co6MtoJeHMeM TPeGOBaHWUIA 3PrOHOMUKM, TEXHWKM Ge30MacHOCTH,
FUreHbl, PeCypcocOepeXXeHms, NPaBoBbIX N 3TUYECKMX HOPM, HOPM MHOPMALIMOHHO 6e30MacHOCTY;

co3/jaBaTb TEKCTbl (IM3NYECKOr0 COAEPXKaHWS B Pas3/MuHbIX (opMaTax C YYETOM HasHaueHUs MHgopMmauun u
LileneBoli ayanMTopuK, Bblbnpast onTuMasbHY0 opMy NpeacTaBNeHUs U BU3yanm3auuu.

KOMMyHl/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBI/ISI:

OCYLLECTBNATbL 06LLEHNE HA YPOKaX (PU3NKN 1 BO BHEYPOUHOW AEATENbHOCTY;

pacno3HaBaTb NPeAnoChIKN KOHMINKTHBIX CUTYaUNUA U CMArvaTb KOH(INKTDI;

Pa3BEPHYTO U IOFMYHO M3n1araTb CBOK TOUKY 3PEHUS C UCMO/b30BaHNEM S3bIKOBbIX CPEACTB;

MOHUMaTb 1 UCMO/b30BaTb NPENMYLLIECTBA KOMaHAHOW U NHAMBMAYabHOW PaboThbl;

BbIOMpaTb TEMATUKY M METOAbl COBMECTHbIX AEACTBUIA C YUETOM OOLLMX MHTEPECOB U BO3MOXHOCTEN KaXKA0ro YneHa
KONNEKTMBA;

MPUHMMATL LEM COBMECTHOM AesTeNbHOCTU, OPraHM30BbIBaTb M KOOPAMHUPOBATb AEUCTBUS MO €€ AOCTUXKEHMIO:
COCTaB/MIsATb NaH AENCTBWUIA, pacnpenensTb POAn C YY4ETOM MHEHWMIA YYaCTHWUKOB, 00CYXXAaTb pe3y/bTaTbl COBMECTHOM
paboThbl;

OLEHMBAaTb Ka4yecTBO CBOEro BKMala WU KaXAoro y4yacTHMKa KOMaHfbl B 0OLWIMIA pe3ynbTaT Mo paspaboTaHHbIM
KpUTEPUSM;

npeanaratb HOBbIE NMPOEKTHI, OLEHNBATL UAEN C MO3ULMN HOBWU3HbI, OPUTMHANBHOCTM, MPAKTUUYECKOWN 3HAYMMOCTU;

OCYLLECTB/IATL MO3UTUBHOE CTpaTermyeckoe MoBefeHNe B Pas3/IMyHbIX CUTyaumsax, MPOsSBASATb TBOPYECTBO U
BOOGOpaXKeHWe, 6bITb MHULNATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEC Y4eOHbIE 1elCTBUS
Camoopranusanus:
CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HABATENIbHYHO [AeATe/IbHOCTb B 06/1aCTU (pM3UKM U aCTPOHOMUM, BbISIBNATb
npobnembl, CTaBUTb 1 HOPMYNNPOBaTL COOCTBEHHbIE 3adauMn;
CaMOCTOSATE/IbHO COCTaB/SATb M/iaH PELUEHUs PACUETHBLIX M KaueCTBEHHbIX 3a4ay, niaH BbIMNOMHEHUA NPaKTUYECKOA
paboThbl C YYETOM MMEIOLLIMXCA PecypcoB, COBCTBEHHBLIX BO3MOXXHOCTEN U NPEAMNOUTEHWNA;



[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLuMpATb PaMKn y4ebHOro npeameTa Ha OCHOBe JIMYHbIX MPeAnoYTeHN;

[enaTb 0CO3HaHHbIV BbIOOP, aprymMeHTMpOoBaTh ero, 6parb Ha ce6s OTBETCTBEHHOCTD 3a PELLEHUE;

OLeHMBaTb MPUOBPETEHHBI OMbIT;

Cnoco6CcTBOBaTb (HOPMUPOBAHUIO U MPOSIBNEHUIO 3pyauUMKM B 06M1aCcTU (PU3UKK, MOCTOSIHHO MOBbILWATL CBOM
06pasoBaTe/ibHbIV U Ky/NbTYPHbIA YPOBEHD.

CaMOKOHTpOJIb, 3MOIII/IOH3JIBHLII71 HHTCJJICKT:

[aBaTb OLEHKY HOBbIM CUTYaLMsiM, BHOCUTb KOPPEKTMBbI B AeATENIbHOCTb, OLeHNBaTb COOTBETCTBME Pe3y/bTaToB
Lenam;

B/lafleTb HaBblkaMW MO3HABATE/IbHOW PeqiIeKCUN KaK OCO3HAHWSA COBEpLUAEMbIX [ENCTBUA M MbICIIUTEbHBLIX
MpOoLeccoB, UX pe3yNbTaToB M OCHOBAHWUM;

MCMOo/b30BaTh MNPUEMBI pediieKCUM N5 OLEHKU CUTYaL MK, BbiGopa BEPHOIO PeLLeHNs;

YMETb OLLeHMBATb PUCKM N CBOEBPEMEHHO MPUHMMATL PELLEHUSA MO UX CHUXKEHWIO;

MPUHUMATb MOTVBbI U apryMeHTbl APYrvX Npy aHan3e pe3ynbTaToB 4eaTe/IbHOCTH;

NpYHMMaTb cebs, NOHMMas CBOW HeAOCTAaTKM U [OCTOMHCTBA,;

MPUHMMATL MOTUBbI 1 aprymMeHTbl ApYruX NPy aHasimse pesybTaToB AesaTeNbHOCTY;

NMpu3HaBaTb CBOE NpPaBo 1 NpaBo APYrnx Ha OLLIMOKM.

B npouecce AOCTMXXEHUA TMYHOCTHBIX Pe3y/ibTaToB OCBOEHWSA MPOrpaMMbl Mo YU3nKe 415 YPOBHA CpefHero obLLero
06pa3oBaHmns y 00y4atoLLMXCA COBEPLUEHCTBYETCA IMOLMOHA/bHBIA MHTENNEKT, NpeAnoararoLmin chopMmMpoBaHHOCTb:

CaMOCO3HaHWA, BK/IOYAIOLLEr0 CMOCOOHOCTL MOHUMATL CBOE 3MOLMOHa/IbHOE COCTOSIHME, BWAETb Harpas/ieHus
pasBUTUS COOCTBEHHOW 3MOLMOHANBHOW Chepbl, ObITb YBEPEHHbLIM B CEOE;

CamMOoperynMpoBaHns, BKIHOYAOLWEro CaMOKOHTPO/b, YMeHWE NPUHMMAaTb OTBETCTBEHHOCTb 3a CBOE MMOBEAEHME,
CMOCOBHOCTL afanTUPOBaTLCA K IMOLMOHA/IbHBIM U3MEHEHUAM U MPOSAB/IATL TMOKOCTb, ObITb OTKPLITLIM HOBOMY;

BHYTPEHHEN MOTMBaLUN, BKKOYAIOLLENA CTPEMIEHME K AOCTVMDKEHUIO LeNM U ycnexy, onTUMU3M, MHULMATUBHOCTD,
YMeHMWe [eCTBOBaTb NCXOAS U3 CBOMX BO3MOXKHOCTEN;

aMnaTuy, BKJKOYaroLWeld CrnocoOHOCTb MOHUMAaTb 3MOLMOHa/IbHOE COCTOSHWE [APYruX, Y4YuUTbIBATb €ro npu
OCYLLLeCTB/IEHUN 0BLLIEHUA, CMIOCOOHOCTb K COYYBCTBUIO 1 COMEPEXMBaHUIO;



CoLMabHbIX HaBbIKOB, BK/IOYAOLLMX CMOCOBHOCTb BbICTPaMBaTb OTHOLLEHMS C APYrMMW NOAbMK, 3a60TUTbLCS,
NPOSBNATL MHTEPEC 1 pa3peLlaTb KOHMINKTbI.

INPEAMETHBIE PE3YJIBTATBI

K KOHUy o06ydyeHns B 10 kuacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/MKHbI  OTpaXkaTb
COPMMPOBAHHOCTb Y 0BYHAIOLLMXCA YMEHWIA:

[AEMOHCTPMPOBATb Ha NpMMepax posib U MeCcTo (IM3UKN B (DOPMUPOBAHUM COBPEMEHHOIN HAYUYHOWN KapTWUHbI MUpa, B
Pa3BUTUN COBPEMEHHOM TEXHUKWN U TEXHOJOMUNIA, B MPAKTUYECKON AesATeIbHOCTM NOAEN;

YUNTbIBATbL FPaHULbI MPUMEHEHUA U3YYEHHbIX (IU3NYECKUX MOJeNel: MmaTepuaibHas ToUKa, MHepuuaibHas cuctema
OTc4YéTa, abCONOTHO TBEPAOE Teno, NAeasbHbIN ras, MOLENM CTPOEHWUA Ta30B, XXMUAKOCTEW W TBEPAbIX Tes, TOYEUHbIA
3NIEKTPUYECKINIA 3apag, NPU peLleHnn PrU3nYecKnx 3agay;

pacno3HaBatb (m3nyeckune aBneHUs (MPoLecchbl) U OOBACHATb MX Ha OCHOBE 3aKOHOB MeXaHWKW, MOJIEKY/NSPHO-
KWHETMYECKON TEopuWM CTPOEHMUSI BELLECTBA WM 3/IEKTPOAMHAMUKMN: PaBHOMEPHOE U PaBHOYCKOPEHHOe MNPSMOJIMHENHOe
ABWXeHWe, CBOOOAHOe MafieHre Tes, ABMXKEHME N0 OKPY>KHOCTU, MHEPLMS, B3auMOAencTBme Ten, Angdy3ns, 6poyHOBCKoe
[BWKEHWE, CTPOEHME XMUAKOCTeA U TBEPALIX Tes, M3MeHeHWe 06bEMa Ten Mpu HarpeBaHuWM (OXNaXKAeHWUW), TensoBoe
paBHOBeCWe, WCNapeHue, KOHAeHcauus, nnaBfeHne, KpUCTaN3aUns, KWUMeHWe, BaXXHOCTb BO34yXa, MOBbILLEHME
[aBfieHNs rasa npy ero HarpeBaHUM B 3aKPbITOM COCYZe, CBS3b MEXAy napameTpaMu COCTOSIHMA rasa B M30MpoLeccax,
3NIeKTpU3aLna Tes, B3aMOLENCTBUe 3apaLoB;

OMMCbIBATb MEXaHWYECKOe [ABWKEHME, WUCMOMb3yA (PU3NYECKME BEIMUYUHBLI: KOOPAMHATA, MNyTb, MNepeMeLLeHue,
CKOPOCTb, YCKOPeHWe, Macca Tena, Cuna, UMMysbe Tena, KUHETUYeCKas 3Heprus, noTeHUmaibHas 3HePrus, MexaHn4yeckas
paboTa, MexaHM4eckast MOLLHOCTb; MpW OMMUCaHUM NPaBUIbHO TPaKTOBaTb (DU3NYECKUIA CMbICT UCMOSb3YEMbIX BEIMYMH,
MX 0603HaYeHUs W eduHMUbI, HaxoauTb (OPMY/bl, CBA3bIBAOLWIME AaHHYIO (U3NYECKYID BEIMUMHY C  ApYTrMMU
Be/IMYMHaMU;

ONUCbIBaTb M3YYeHHbIe TEMN/IOBLIE CBOMCTBA T/ U TEMNJIOBbIE ABMIEHNSA, CMO/b3YS PU3NYECKME BENNYNHDI: [aBeHne
rasa, Temrneparypa, CpeaHsas KMHETMYeCKas 3Heprnsa XaoTMUeCcKOoro ABWKEHUS MOJeKY/, CpefHeKBapaTuyHas CKOpoCTb
MOJIEKY/I, KONMYECTBO TEN/IOTbl, BHYTPEHHAS 3HEprus, paboTa rasa, KoIpPULMEHT MO0se3HOro AenNCTBUSA TenaoBOro



ABuUratens; npy OnucaHuWM NpPaBU/IbHO TPaKTOBaTb (DM3MYECKWUIA CMbICNT UCMOMb3YEMbIX BE/IMYMH, UX 0603HAYEHUS U
eQNHNLbI, HAXOANTb (DOPMY/Ibl, CBA3bIBAIOLLME AAHHYIO (DM3NYECKYIO BENMYMNHY C APYTUMW BeNINYMHAM;

OMUCbIBaTb WN3YYEHHble 3MEKTPUYECKME CBOMCTBA BELLECTBA W 3MIEKTPUYECKME ABMEHMA (NPOLECCHI), UCMONb3YA
(hM3MUeCKMe BENMUNHBI: 3NEKTPUUECKUIA 3apsaf, 3MeKTPUYECKOe Mose, HanpsKEHHOCTb MONs, NOTeHUMan, pasHOCTb
MOTEHLMANO0B; NPV ONMMUcaHU NPaBU/IbHO TPaKToOBaTb (IU3NYECKUIA CMbIC/T UCMONb3YEMbIX BENMYMH, UX 0603HAYEHNS U
eANHNLbI; YKa3blBaTb (JOPMY/ibl, CBA3bIBAIOLME AAHHYIO PU3NYECKYIO BENNYUHY C APYTUMW BENIMYMHAMM;

aHanM3MpoBaTb IM3NYECKME NPOLLECCHI U ABMEHMSA, UCMOMNb3YA (DU3NYECKMEe 3aKOHbI U MPUHLUMMbI: 3aKOH BCEMUPHOIO
TaroteHus, I, 1l n 11l 3aKoHbl HbKOTOHA, 3aKOH COXPaHEHMS MEXaHWYECKOW 3HEepruun, 3akOH COXPaHEHWUS MMMNY/bCa,
NPUHUUN CYynepnosvunn cui, NpUHUMN paBHOMPaBMA WHEPUMAIbHBLIX CUCTEM OTCYETa, MOJSIEKYNAPHO-KUHETUYECKYHO
TEOpuo CTPOEHNS BELLLECTBA, ra30Bble 3aKOHbI, CBSI3b CPEAHEN KMHETUYECKOW 3HEPruv TENSI0BOro ABUXKEHWUS MOJMEKYN C
abCONOTHOM TEMMEPATYpPOil, NePBbIN 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHUS 3MIEKTPUYECKOrO 3apsa/a, 3aKoH KyroHa,
MNPy 3TOM pasfinyaTb C/IOBECHYH (DOPMY/IMPOBKY 3aKOHA, ero MareMaTu4yecKoe BblpaXKeHue M ycnoBusa (rpaHuubl,
061acTn) NPMMEHUMOCTU;

06BACHATb OCHOBHbIE MPUHLIMMBI AEACTBUS MALLVH, NPUO0OPOB U TEXHUYECKUX YCTPOWCTB; pasnnyaTb YCNOBUS UX
6e30MacHOro UCNo/b30BaHNS B NOBCEAHEBHOM YKN3HM;

BbIMOMHATb 3KCMEPUMEHTbI MO MUCCNeA0BaHNIO (IM3NYECKMX SBMEHWUA M MPOLECCOB C MUCMO/b30BAHMEM MPAMbIX U
KOCBEHHbIX M3MEPEHWIA, NPy 3TOM (DOPMYNMPOBaTb Npobiemy/3agady n runoTesy yyebHOro 3KCnepuMeHTa, cobupatb
YCTaHOBKY U3 NpenoXeHHOro 060pyaoBaHns, NPOBOAUTL OMbIT 1 (POPMY/NPOBATL BbIBOAbI;

OCYLLECTBNSATbL MPSAMbIE U KOCBEHHbIE 3MEPEHNS (IM3NYECKMX BENNYMH, NPU 3TOM BblOGMPaTb ONTUMa/bHBIA CNOCO6
N3MEPEHNSA 1 UCMOMNb30BaTb N3BECTHbIE METO/bl OLIEHKM NOrPELUHOCTEN U3MEPEHWIA;

nccnefoBaTb 3aBUCUMOCTU MeXAy (PU3NYECKMMU BETMYMHAMW C UCMOMb30BaHMEM MPAMbIX U3MEPEHWNA, MPU 3TOM
KOHCTPYMpOBaTb YCTaHOBKY, ()MKCMPOBaTb pe3y/bTaTbl MOMYyYEeHHOW 3aBUCMMOCTN (IU3NYECKMX BE/IMUMH B BMAE TabnnL, 1
rpadmkoB, Aenatb BbIBOAbI MO pe3y/bTaraMm UCCNef0BaHNs;

cobnoaatb npasuna 6e30MacHOro Tpyda Npv MPOBEAEHWM WCCNeAOBaHMIA B pamKax Y4eBHOro 3KCrepuvMEHTa,
y4eOHO-MCCNefoBaTeIbCKOM U NPOEKTHOW  [AeATeIbHOCTM € UCMO/Ib30BaHMEM  U3MEPUTENbHBLIX  YCTPOMCTB U
nabopatopHOro 060pyLoBaHUS;

pewaTb pacyéTHble 3aayn C ABHO 3aaHHOW (PM3NYECKON MOAE/bIO, UCMOMb3YS (IU3NYECKME 3aKOHbI U NMPUHLMIbI,
Ha OCHOBe aHa/M3a YCMoBUA 3afayn BbloMpaTb (U3NYECKYHD MOAENb, BbIAENSATb (DU3NYECKME BENMUUHLI U (POPMYIbI,



HeobXoAMMble AN €€ peLleHus, NPOBOAMTb PacuéTbl U OLEHMBATb PeasibHOCTb MOMYYEHHOro 3HAYeHWUs (HU3NYECKON
BE/IMUYMHBI;

pellaTh KaueCTBEHHbIE 3afaui: BbICTPaMBaTh /IOrMYECKM HEMPOTUBOPEUMBYIO LIEMOYKY PacCy>XAeHWiA ¢ onopoli Ha
M3yUeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IN3NYECKINE IBNEHNS;

MCMONb30BaTb MPW  PeLUeHM Y4YeBHbIX 3afay COBPEMEHHble WH(OPMAaLMOHHbIE TEXHOMOTUW ANs  MOWCKa,
CTPYKTYPVPOBaHNS, MHTEPMNpeTaUuy U NpeacTaB/ieHns YYeOHOW M Hay4YHO-NONYNSAPHOWA MHGOopMaUUK, MoayYeHHOR K3
Pa3/INYHbIX MCTOYHUKOB, KPUTUYECKM aHANN31POBaTh NOMyYaeMyto MHDOPMALIMIO;

NPVMBOAMTL MNPUMEPbI BKNaJa POCCUMACKUX U 3apYOEXHbIX YUYEHbIX-(DM3UKOB B Pa3BUTME HayKW, OOBACHEHUE
MPOLLECCOB OKPY)KAIOLLEro MI1Pa, B PasBUTME TEXHWUKMN U TEXHOMOTUA;

MCNONb30BaTb TEOPETMYECKME 3HAHWS MO (DM3NKE B MOBCEAHEBHON XM3HWM ANs oGecrieyveHUs Ge30nacHOCTM Mpu
oOpalllegHMn ¢ npubopamMn M TEXHWUYECKMMW YCTPOCTBaMMK, [ANS COXPaHEHWst 3[0pPOBbS U COGMIOAEHWS HOPM
3KO/I0rMYeCKoro rnoBefIeHN B OKPY>KatOLLIEN cpeae;

paboTaTb B rpynne C BbIMOMHEHWEM Pa3/IMUYHbIX COLMaNbHbIX POMEN, NNaHMPoBaTb PaboTy rpynnbl, paLMoHanibHO
pacrnpefensitb 0653aHHOCTV W NNaHUPOBATb AEATENbHOCTb B HECTAHAAPTHbIX CUTyaLMsX, afieKBaTHO OLEHMBaTb BKMaf
KaXX[,0r0 13 y4aCTHUKOB rpynribl B peLleHne paccMaTpruBaemolii Npo6emsi.

K KoHUy o006y4yeHumss B 11 kjacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM  YPOBHE [O/MKHbI  OTpaXaTb
ChOpMMPOBAHHOCTb Y 00YHaOLLNXCA YMEHWIA:

[AEMOHCTPUPOBaTb Ha NpUMepax posib U MecTo (U3NKN B (DOPMUPOBAHUM COBPEMEHHON Hay4HOW KapTWHbI MUPa, B
Pa3BUTUM COBPEMEHHON TEXHWKM W TEXHOMOIWIA, B MPaKTUYECKON [AesTeNbHOCTW MOAei, LeNoCTHOCTb U eAUHCTBO
(h13nyecKoi KapTuHbI MUPa;

YUUTbIBATb FPaHULLbl MPUMEHEHUS N3YUEHHBIX (M3UYECKNX MOENEN: TOUEUHbIA 3/IEKTPUYECKUNIA 3apsif, Nyd CBETa,
TOYEYHbI UCTOYHMK CBETA, AAepHas MOAe/Nb aToMa, HYKNOHHas MOAe/b aTOMHOI0 apa Npy peLleHnn M3nyecknx 3agavd;

pacno3HaBaTb n3nyeckme SBneHns (MPOLECChl) M 06BACHATb UX HA OCHOBE 3aKOHOB 3M1EKTPOANHAMUKN U KBAHTOBOWA
(hM3nKK: 3NeKTpruyeckas NPOBOAMMOCTb, TEM0BOE, CBETOBOE, XMMNYECKOE, MarHUTHOE AENCTBUSA TOKa, B3aMMOeCcTBMe
MarH1TOB, 3/1eKTPOMarHNUTHasA UHAYKUMA, AEACTBME MarHUTHOIO MOSA Ha MPOBOAHMK C TOKOM W ABWXKYLLMIACA 3apsg,
3NEKTPOMAarHUTHblEe KO/ebaHUs W BOJHbI, NPAMOSIMHENHOE pPacnpoCTpaHeHWe CBeTa, OTPAXEHWe, MpPesioM/IeHNe,
NHTEpMepeHUMs, Andpakums 1 nonspusaums CBeTa, AMCNEepcust CBeTa, (POTO3NeKTpuveckuini agdekT (hoToahekr),



CBETOBOE [aB/fieHMe, BO3HWUKHOBEHWE JIMHENYaToro CrekTpa aromMa BOAOPOAA, ECTeCTBEHHas W WCKYCCTBEHHas
PagnoaKTUBHOCTD;

OMnCbIBaTb M3Y4YeHHble CBOMCTBA BellecTBa (3NEKTPUYECKME, MarHUTHble, ONTUYECKME, 3NEKTPUYECKYHO
MPOBOAMMOCTb Pa3/INYHbIX Cped) W 3NeKTPOMarHUTHble ABMIEHUA (MPOLECChl), WMCMOMb3ysa (U3NYECKNe BeIMYUHDI:
3NIEKTPUYECKNIA 3apsaj, Cuna TOKa, 3MIEKTPUYECKOe HarpshKeHre, 3/IEKTPUYECKOe CONMPOTMBI/IEHNE, Pa3HOCTb NMOTEHLNANOB,
ANEKTPOABMKYLLAA CWna, paboTa ToKa, MHAYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, VHAYKTUBHOCTb
KaTYLLKW, 3HEPTUSA 3/IEKTPUYECKOrO U MarHUTHOTO MOJIei, Nepros 1 YacToTa KonebaHnin B KonebaTeNnbHOM KOHTYpe, 3apsj
M CMNa TOKa B NPOLECCE rapMOHMYECKMX 3/IEKTPOMArHUTHBLIX KonebaHWuii, (hOKYCHOe pacCcTOsiHMe WM OMTMYecKas cuna
NINH3bI, NPW ONMUCaHNK NPaBU/bHO TPAKTOBaTb (PU3NYECKUIA CMbIC/T MCMOJb3YEMbIX BE/IMYMH, X 00603HaYeHUs N eanHNLbI,
yKa3blBaTb (DOPMY/ibl, CBA3bIBAOLLME JAHHYHO (DU3NYECKYHO BENINMYNHY C APYTMU BEIMUYNHAMMU,

OMUCbIBaTb W3YYEHHble KBAaHTOBble HABMIEHMA W MPOLECChl, WCMOMb3yAa (U3NYECKMe Be/IMUMHBI: CKOPOCTb
3M1IEKTPOMArHUTHbIX BOJH, AMHA BOMIHbI W YacTOTa CBETA, 3HepPrna U UMMynbC (POTOHA, Nepuos nosypacnajga, Heprus
CBA3N aTOMHbIX SAep, NPU ONUCaHWM MNPaBUIbHO TPaKTOBaTb (U3NYECKUA CMbIC/T WUCMOMb3YEMbIX BEIMYMH, WX
0603HaYeHNsA N eAUHNLbI, YKa3blBaTb POPMY/Ibl, CBA3bIBAOLLME AaHHYIO (PU3NYECKYHO BEMYMHY C APYTVMU BENNYUHAMMU,
BbIUYMCNATbL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHa/IM3npoBaTb (PU3MYECKMe MPOLECChl U ABNEHWUSA, WUCMOMb3yA (PU3MYECKMe 3aKOHbl M NPUHUMMBL: 3aKOH OMma,
3aKOHbl  MOC/efoBaTe/IbHOr0 WM NapaifefibHoro  COeAMHEHMs  MPOBOAHWMKOB, 3akKOoH  [hkoyna-/SleHua, 3aKoH
3/IEKTPOMArHUTHON WHAYKUMW, 3aKOH MPSAMOSIMHEAHOIO PacnpoCTpaHeHus CBeTa, 3aKOHbl OTPaXKeHWsi CBETa, 3aKOHbI
MPeNoM/IEHNA CBETa, YpaBHeHWe JMHLWTeWHa ANs (POTOIPMEKTa, 3aKOH COXPAHEHMS| 3HEPrnK, 3aKOH COXPaHeHWUs
MMMY/bCa, 3aKOH COXPaHEHWA 3MeKTPUYECKOro 3apsfa, 3aKOH COXpaHeHWs MaccoBOro 4mcna, noctynartbl bopa, 3akoH
pPagnmoakTMBHOIO pacnaga, npv 3TOM pasnnyaTtb CMI0BECHYHO (hOPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4ecKoe BbIpaXeHue U
ycnosus (rpaHuLbl, 061acT) NPUMEHNUMOCTH;

OnpesensaTb HanpaB/eHne BeKTopa WHAYKUMM MArHUTHOrO Mons MpoOBOAHMKA C TOKOM, CW/bl AMMepa W CWfbl
JopeHuga;

CTPOUTb M ONKCbIBATL N306paXKEHNE, CO3aBaeMOe MNIOCKMM 3epKasioM, TOHKOW JIMH30M;

BbIMNO/HATL 3KCMNEPUMEHTbI MO MCCNEA0BAHNIO (DU3NYECKMX SBMIEHUIA M MPOLECCOB C UCMO/b30BaHMEM MPAMbIX U
KOCBEHHbIX M3MepeHWiA: npyu 3TOM (hopMynpoBaTb Npobsiemy/3agady v runoTtesy y4yebHOro aKCrepumeHTa, cobupatb
YCTaHOBKY 13 NPeAJ/IoKeHHOro 060pya0BaHMs, MPOBOAUTL OMbIT U POPMY/IMPOBATL BbIBOABI;



OCYLLECTBNATb MPAMbIE N KOCBEHHbIE N3MEPEHNS PU3NYECKNX BENMUMH, NPU 3TOM BblOMpPaTh ONTUMasbHbIA CNOCO6
N3MEPEHNS 1 UCMOMb30BaTh U3BECTHbIE METO/bl OLIEHKM NOrPELLUHOCTEN N3MEPEHUIA;

nccnefoBatb  3aBUCMMOCTUM  (DU3NYECKUX BEMMYMH C  WUCMOMb30BAaHWEM MPAMbIX  WU3MEPEHWIA: NpU  3TOM
KOHCTPYMpPOBaTb YCTaHOBKY, (WMKCUPOBATb Pe3y/nbTaTbl NOMYYEHHON 3aBUCMMOCTY (hM3NYECKNX BENMUMH B BUE Tabnuu, 1
rpadmKoB, AenaTb BbIBO/bI MO Pe3ynbTaTam UCCef0BaHus;

cobnogatb npaBuia 6e30MacHOro Tpyda Npv NPOBeAeHWM MCCNefoBaHUMI B paMKax Y4yeOGHOro 3KCMNepuMMEHTa,
y4ebHO-1CCNefoBaTeNIbCKOM M NPOEKTHOM  [AeATeNbHOCTM C  UCMO/Ib30BAHMEM  U3MEPUTENbHBLIX  YCTPOMCTB U
NnabopaTopHOro 060pyA0BaHUS;

peLlaTb PacyYETHbIE 3aa4m C SBHO 3a[aHHON (PU3NYECKON MOAENbIO, NCNONb3yst PU3NYECKNE 3aKOHbI U MPUHLMMBI,
Ha OCHOBE aHa/M3a YCnoBus 3afayn BbIOMPaTb (M3NYECKYID MOAENb, BbiAENSATb PU3NYECKNE BENMUMHBLI U HOPMYIbI,
HeobXoauMble AN eé peLleHnsi, NPOBOAMTbL PacyéTbl M OLEHMBATb PEasIbHOCTb MOIYYEHHOTO 3HAYeHUst (PU3NYECKON
BE/IMYUHBbI;

pelaTb Ka4yecTBEHHbIE 3afayn: BbICTPaMBaTh NIOMMYECKN HEMPOTMBOPEUMBYIO LIEMOYKY PACCY>KAEHMIA C ONOPOI Ha
N3YyYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 PU3NYECKIE SBNEHUS;

NCMONb30BaTb MPU  PELLUEHNM Y4YeOHbIX 3alay COBPEMEHHbIE WH(OPMALMOHHbIE TEXHOMOrMM ANs  MOWUCKa,
CTPYKTYPMPOBaHUS, UHTEPNpeTauun 1 NpeacTaBNeHns yyebHOM U Hay4yHO-MOMNYNSPHOM WUHGOPMaUMK, NONYYEHHOW U3
Pa3NNYHbIX UCTOYHUKOB, KPUTUYECKWN aHANIM3MPOBATb NOMyYaeMyt NHDOPMALWIO;

0OBACHATb MPUHLUMUMBI AEACTBMS MaLLIMH, MPUOOPOB M TEXHNYECKNX YCTPOWCTB, pa3nnyatb YC/0BMS UX 6e30MacHoro
CMONb30BaHUSA B MOBCEAHEBHOMN YXU3HY;

NPMBOANTL MPUMEPbI BKMafa POCCUMACKMX W 3apyBEXHbIX YYEHLIX-(DU3MKOB B pa3BMTME HayKW, B OOBSCHEHME
MPOLECCOB OKPY>KAKOLLLEr0 MMPa, B Pa3BUTME TEXHUKMN 1 TEXHOMOT WA

NCNONb30BaTh TEOPETUYECKME 3HAHUA MO (M3MKE B MOBCEAHEBHOIN XXM3HM ANA 0becneyeHMs 6€30MacHOCTU Npwu
obpalleHum ¢ npubopamm M TEXHUYECKMMW YCTPOWMCTBaMK, ANS COXPaHeHWs 3[40pOBbS W COGMOAEHUS HOPM
3K0/0rMYeCKOro noBeAeHns B OKPY>KatoLLEen cpese;

paboTaTb B Fpymnmne C BbIMNOHEHNEM Pa3/IMUHbIX COLMaNIbHbLIX PONEl, NNaHNpoBaTh PaboTy rpynmnbl, pauMoHasbHO
pacnpefenstb 0683aHHOCTM U MNaHMPOBATb AESTENbHOCTb B HECTaHAAPTHBLIX CUTYyaUMsX, afeKBaTHO OLEHMBaTb BKNaf
KaXX0ro U3 y4aCTHMKOB FPynnbl B PELLUEHME pacCMaTp1BaeMOoin Npo6nembl.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m
MPOrpamMmmbl

KoJgnuyecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

Paznean 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

IIpakTH4eckune
padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypcebl

bnbnuoteka LIOK

11 Pur3nKa n MetTobl HayYHOro NO3HaHNA 2 https://m.edso00.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bnbnuoteka LIOK
2.1 K
MremaTka > https://m.edsoo.ru/7f41bf72
29 [MHammKa 7 bubnunoteka LIOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

2.3 3aKOHbI COXpaHeHNs B MeXaHNKe

WToro no pasgeny

18

Bubnunoteka LLOK
https://m.edsoo.ru/7f41bf72

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OcHoBebI MOﬂeKyﬂﬂpHO-KMHETI/ILIECKOVI

Bubnunoteka LLOK

3.1 Teopuun d https://m.edso0o.ru/7f41bf72
bnbnmoteka LLOK
32 OCHOBLI TEPMOAVHAMMKY 10 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSAHNSA BeLLeCcTBa. 5 bnbnuoteka LLOK
' ®a30Bble Nepexoapbl https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bubnunoteka LIOK
41 SneKTpocTaTika 10 https://m.edso0o.ru/7f41bf72
42 MOCTOSAHHBIN 3M1EKTPUYECKMNIA TOK. TOKM B 12 Bubnuoteka LIOK
' pasNMYHbIX cpeaax https://m.edso0o.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHuTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCWUTENIbHOCTK https://m.edsoo.ru/7f41¢c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoteka LLOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 bubnunoteka LIOK



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

Bubnunoteka LLOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Eg'fg;g:{;(;ic:/}; £41007¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusmka, 10 knacc/ Msaknwes I'.A., byxoBues b.b., CoTckuin H.H.; noa
pepakument MapgeHTbeBoit H.A. AKUMOHepPHOE 00LLEeCTBO «13aaTenbCTBO

«['pocBeLyeHme»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. ®dusmka. 10 Knacc. YUebHuK ans o6eobpasoBaT. opraHm3aLuia ¢ npun.Ha
3NIEKTPOH. HOocuTeNe: 6a30Bblil M NPoQUIbHLINA ypoBHU/ I".A. MsKuLwes, b.b.
Byxosues, Cotckuit H.H./ M.: MNpoceeLeHune, 2020.

2. KynepwTeinH HO.C. ®dusnka. AndhepeHUMpPoBaHHbIE KOHTPO/IbHbIE PaboThbl.7-
11knacc.Cro.: N3a. Aom «CeHTA6pb», 2015.

3. ®un3mkKa. «KOHCTPYKTOP» CaMOCTOATENbHBLIX Y KOHTPO/IbHBIX paboT. 10 — 11
Knaccbl: nocobue ans yuntenei obuieobpasosart. yupexaeHunii/ C.M.
AHpptoweyknH, A.C. CnyxaeBckuid.- M.: MpoceewyeHne, 2018.

4. CoopHMK 3ada4y no guanke. 10-11 knaccol (K yyebHukam IM.A. MskuLwesa
n.ap.) — M.: 3k3ameH, 2019.

5. CéopHMK 3a8a4 no gmsnke gna 10-11 knaccbl: nocobue 4ns yyalmxcs
06LLe06pa3oBat. opraHm3auuii: 6a3oBblil 1 Npodun. yposHu / H.A.
MapdgeHTbeBa.- 5-e n3a. M .: MpocselyeHune, 2017 T.

6. dusmka. 3agavHuk. 10-11 kn.: Mocobue ans o6LLeobpa3oBar. yupexaeHuii /



PbiMkesuy A. . - M.: Opoda, 2019.

7. TemaTyecKme camoCToATe/IbHble M KOHTPO/IbHbIE paboTbl Mo gunsmke.10
knacc. / O.W. 'pomuesa.- M.: 3k3ameH, 2017.

8. A.T1. PbimkeBun4y. C60pHUK 3aga4 no msmke. Mocksa, Opoa, 2017 r

9. ®poHTasbHbIE NabopaTopHble PaboThkl Mo Pu3mnke B 7-11 Knaccax
06Leobpas3oBaTe/bHbIX yupexaeHusax: KH. ans yuntens / B.A. bypos, FO.W.
Ank, 6.C. 3BopbIKNH 1 Ap.; nog pea. B.A. byposa, I".I". Hukudoposa. - M.
[MpocBeLleHne: Yueb, nut., 2015

10. KoanhmkaTtop 3N1emMeHTOB COEPXXaHUA 1 TPe60BaHUI K YPOBHIO NOAr0TOBKM
BbIMYCKHMKOB 06LLIe06pa3oBaTe/IbHbIX YUpeXxaeHnin Ana nposeaeHns B 2024
rogy

eMHOro rocyaapcTeeHHoOro aksameHa no PUISNKE.

11. 1. A. Kupuk. ®unsmnka 10. CO0pHNK CamMOCTOATE/TbHbIX U KOHTPO/IbHbIX
paboT. Mocksa «Wnekca» 2019 .

12. ®du3mka. 10 Knacc: TeEXHOIOrMYecKne KapTbl YPOKOB Mo y4ebHMKY [M.4.
Msiknwesa, b.6. byxosuesa, H.H. CoTckoro/ aBT.-cocT. H.J1. INenareiyeHKo.-
Bonrorpaa: Yuutens. 2019.

13. I".B. MapkunHa ®usmuka 10 knacc. MoypoyHble nnaHbl No y4ebHuky .4,
Msakunwesa, b.b. byxoBueBsa. B.: Yuntens, 2020.

14. C60pHUK TECTOBbIX 3afaHni NS TEMaTUYECKOro U MTOrOBOr0 KOHTPOSIS.

dusnka 10 knacc. M.: «HTennekT-LeHTp», 2019



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnmoteka LIOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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