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MOSICHUTEJIbHAS 3AIINCKA

Mporpamma Mo u3nke 6a30BOro YpoBHS Ha YPOBHe CpefiHEro 06LLero 06pa3oBaHus paspaboTaHa
Ha OCHOBE MOJIOXKEHWI 1 TPeboBaHWi K pe3y/ibTaTaM OCBOEHWSi OCHOBHOW 06pa3oBaTe/ibHOM Nporpammbl,
npeacTaeneHHbIXx B PrOC COO, a Takke ¢ YY4ETOM (heaepanbHO pabodeli nporpaMmbl BOCNUTAHNUS U
KOHUenuun npenofasaHns Yy4ye6Horo npegmetra «®usnka» B 006pas3oBaTe/ibHbIX OpraHU3aumsax
Poccuitckoi PefiepaLiu, peasinsyroLLmx 0CHOBHbIe 06pa3oBaTe/ibHble NPOrpamMmbl.

CofepxxaHve nporpammbl Mo ()M3MKe HanpasfieHO Ha (HOPMUPOBaHME €eCTECTBEHHO-HAYYHOM
KapTuHbl Mupa obydatowmxca 10-11 knaccoB npy 06yyeHun nx (n3nke Ha 6a30BOM YPOBHe Ha OCHOBE
CUCTEMHO-eATeIbHOCTHOIrO noaxoa. MNMporpaMma no usmnke cOOTBETCTBYET TpebosaHmsm ®rOC COO
K NAaHUPYEMbIM JIMYHOCTHBLIM, MPeAMETHbIM M MeTanpeaMeTHbIM pe3ynbTaTtaMm 00yudeHus, a Takke
YUUTbIBAET HEOOXOAMMOCTb pean3aumn MeXNPeaMeTHbIX CBSA3eN (M3MKM C eCTeCTBEHHO-Hay4YHbIMM
yyebHbIMK npeAMeTaMun. B Held onpefenstoTcs OCHOBHblE LieNn U3YHYeHWUs (PU3UKM Ha YPOBHE CPefHero
obwero o6pa3oBaHMsA, MIaHUPYEMble pe3y/nbTaTbl  OCBOEHWUSA  Kypca  (PU3MKW:  JIMYHOCTHbIE,
MeTanpeaMeTHbIe, NpeaMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no hr3mnKe BKIOYAET:

e NJiaHMpyeMble pe3ynbTaTbl OCBOEHMS Kypca (IM3MKM Ha 6a30BOM YPOBHe, B TOM u4uCE

npeaMeTHbIE pe3y/bTaTbl Mo rogam o00yyeHus;

e  coflepXKaHuve y4ebHoro npegmeta «dusnka» no rogam obyyeHms.

®Pu3nKa Kak Hayka O Hambosnee OOLLMX 3aKOHaX MPUPOAbI, BbICTyMas B KayecTse y4ebHOro
npeaMeTa B LUKOME, BHOCWUT CYLLECTBEHHbIM BKMaf B CUCTEMY 3HaHWA 06 OKpYXaroLem Mupe.
LLIKOMbHBIA Kypc (OM3MKM — CUCTEMOOOPA3yHOLWMIA ANs eCTECTBEHHO-HAYUHbIX Y4eOHbIX MpPesMeTos,
MOCKO/IbKY (IU3NYECKME 3aKOHbI 1IeXXAT B OCHOBE NPOLLECCOB U AB/EHNIA, M3yHaeMbIX XMMUER, GUoNoruei,
(hm3nyeckoli reorpadgueii n acTpoHomuel. cnonb3oBaHye U akTUBHOE NPUMEHEHME (N3NYECKMX 3HAHWT
onpefenseT xapakTep W pasBUTME pPa3HOOOpasHbIX TEXHONMOTMIA B Cepe 3HEepPreTuku, TPaHCMopTa,
OCBOEHUs KOCMOCa, MOJSTyYeHUsi HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMU W Apyrux. W3yyeHwe
(PU31KM BHOCUT OCHOBHOW BK/1aZ B (hOPMMPOBaHME eCTeCTBEHHO-HaYyYHON KapTUHbI MUpa 00yyatoLLmXCcs,
B (h)OPMUPOBaHME YMEHWUI MPUMEHSTb Hay4HbI METOZ MO3HaHWA MPY BbIMOAHEHUN UMK YYeOHbIX
nccnefoBaHuii.

B ocHoBY Kypca th13nKmn ans YpoBHS CPeAHEro 06LLero 06pa3oBaHnst MOMOXKEH pPAj, UaeR, KOTopble
MOXHO paccmaTpmBaTh Kak MPUHLMIMILI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBMM C HeW KypcC SBASETCA NOrMYECKM 3aBEpPLUEHHbIM, OH
COLEPXUT MaTepuas M3 BCEX pa3fenoB (PU3MKW, BK/IHOYAET KakK BOMPOCbI KIaCCUYECKOW, Tak W
COBPEMEHHON (h3MKMN.

Hoes zenepanuzayuu. B COOTBETCTBUM C Heil maTepuan Kypca (U3NKM OO6BLEAUHEH BOKPYrT
(hm3nyecknx Teopuwii. Begywym B Kypce SBNsSieTCS (JOPMMPOBaHME MPEACTaBNEHWUIA O CTPYKTYPHbIX
YPOBHSAX MaTepuu, BELLECTBE U NoJe.

Hoes eymanumapuzayuu. EE peanusauma npegnonaraeT UCMNonb3oBaHME TYMaHUTApHOro
noTeHumana Qu3n4ecKor HayKun, OCMbIC/IEHWE CBA3WN Pa3BUTUS (IU3UKK C pasBUTUEM OBLLECTBA, a TaKXe
C MUPOBO33PEHYECKMMU, HPABCTBEHHBLIMM 11 3KONOTMYECKMMU NPOo6iemamu.

Hoes npuxnaonou nanpasiennocmu. Kypc (Qy3nKn npegnonaraet 3HakoOMCTBO C LUMPOKUM KPYrom
TEXHUYECKMNX M TEXHOOMMYECKMX NMPUIOXKEHWNIA N3YYEHHbIX TEOPWIA N 3aKOHOB.

Hoes skonoeuzayuu Peann3yeTcs NnocpescTBOM BBEAEHNSA 3MIEMEHTOB COZLepXaHWs, NOCBALLEHHbIX
3KONOrMYeckM npobiemaM COBPEMEHHOCTW, KOTOPbIe CBSA3aHbI C Pa3BUTUEM TEXHWUKM U TEXHONOIWI, a
TaKXke 06CyXXAeHVs Npo6/ieM pauyoHabHOM0 NPUPOAOMNO0/b30BaHNS Y 3KONOrMYeckor 6e30MacHOCTM.

CTep>KHeBbIMM 3/1leMeHTaMM Kypca (PU3MKKN Ha ypOBHE CpeaHero obLuero obpa3oBaHus SBAAKOTCA
(hnsnyeckme Teopumn (hopmmpoBaHUE MPEeACTaBAEHUA O CTPYKTYpe MOCTPOEHWUA (DU3NYECKON Teopuu,
ponun hyHAaMEeHTa/IbHbIX 3aKOHOB W MPUHLMMOB B COBPEMEHHbLIX NPEeACTaBEHNAX 0 NPUpoe, rpaHmuax
NPUMEHUMOCTMN TEOPWUHA, 4115 OMUCAHUSA eCTECTBEHHO-HAYYHbIX SB/IEHWIA U MPOLECCOB).

CUCTEMHO-[eATENIbHOCTHBIN MOAX0A B Kypce (DU3MKM peain3yeTcs Mpexpae BCero 3a CYET
OpraHm3aummn aKCnepyMeHTaNbHOW AeATeNlbHOCTU 0byyatomxcs. A9 6a30B0ro ypoBHS Kypca ghunsnkm —



3TO MCNO/b30BaHNE CUCTEMbI (PPOHTASIbHBIX KPaTKOBPEMEHHbIX 3KCMEPUMEHTOB 1 flabopaTopHbIX paboT,
KOTOpble B Mporpamme Mo ¢m3nke 06beAUHEHbI B OOLLMIA CAMCOK YYEHWYECKMX MPaKTUYECKUX paborT.
BblgeneHve B yKa3aHHOM MepeyHe 1abopaTopHbIX PaboT, MPOBOAUMBIX [AJ1i KOHTPONA W OLEHKW,
OCYLLIECTBNSAETCS y4aCTHMKaMK 06pa3oBaTe/lbHOro npoLecca UCXoAs U3 0COBEHHOCTEN NiaHMpoBaHUsA U
OCHalleHVA KabuHeTa (m3mku. py 3TOM 06ecrneynBaeTca OBfafeHMe 00yYaloWUMNCH YMEHUAMM
NMPOBOAUTL KOCBEHHbIE M3MEPEHUs, UCCNef0BaHNS 3aBUCUMOCTEN (IM3NYECKUX BENIMYMH U MOCTAHOBKY
OMbITOB MO MPOBEPKE NPeLI0KEHHbIX rMNOTe3.

Bo/blUOe BHUMaHWE YLENAeTCs PeLleHU0 Pacy&THbIX U KavyecTBEHHbIX 3adady. Mpw atom Ang
PacyéTHbIX 3afad MNPUOPUTETOM ABNAKOTCA 334a4n C  SBHO 33faHHON (PM3UYECKOW MOZENbHo,
MO3BO/AKOLLME NMPUMEHATL U3YYeHHbIe 3aKOHbI M 3aKOHOMEPHOCTM Kak M3 OAHOro pasfena Kypca, Tak u
WHTErpupys 3HaHua U3 pasHbixX pasgenos. [ns KaueCTBEHHbIX 3aay NPUOPUTETOM SABMIAKOTCA 3afaHnA Ha
06bSACHEHVE NPOTEKAHMS (DU3NYECKMX SBNEHUMA W MPOLLECCOB B OKPY)KAOLLE >XM3HW, TpebdytoLyme
BblbOpa PM3MYECKO MOAENN ANs CUTYaLuUn NPaKTUKO-OPUEHTPOBAHHOTO XapaKTepa.

B cootBetcTBMM € TpeboBaHusmu PIrOC COO K maTepmanbHO-TEXHUYECKOMY 06ecneyvyeHnto
yyebHOro npovecca 6a30Bblil YpoBeHb Kypca (h13MKN Ha YPOBHE CpeaHero obLuero 06pasoBaHus 4O/MKEH
M3y4aTbCsi B YCNOBUSAX MPEAMETHOIO KabumHeTa (IM3NKWU UK B YCNOBUAX UHTErPUPOBaHHOIO KabuHeta
NpeiMETOB EeCTECTBEHHO-HAay4yHOro uUukna. B kabuHeTe (OM3MKM JO/MKHO ObiTb  Heobxoaumoe
nabopaTtopHoe 060pyfoOBaHMe /19 BbINOSHEHWS YKa3aHHbIX B Nporpamme Mo (uanke Yy4eHUYecKux
MPaKTUYECKMX PaboT 1 LEMOHCTPaLMOHHOE 060pYyLOBaHNE.

[leMoHCTpaLmoHHoe 060pyaoBaHNe (HOPMUPYETCA B COOTBETCTBUM C NPUHLMNOM MUHUMAIbHOW
[0CTAaTOYHOCTM M 06ecrneymBaeT MOCTAHOBKY MEPeYUCIEHHbIX B NporpamMMe Mo (PU3MKe K/HYeBbIX
AEMOHCTpauuMii  ANA  UCCNefOBaHUA  W3YYaeMbIX SBMEHWA U NPOLECCOB, 3MMUPUYECKMX W
(hyHZLAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHWIA.

JTabopaTtopHoe 060pynoOBaHMe NS YYEHUYECKUX MNPaKTUYECKUX paboT (opmMupyetcs B Buie
TEMaTUYeCKNUX KOMMIEKTOB U 06ecrneynBaeTcs B pacyére OLHOro KOMM/EKTa Ha ABYX 00y4atoLmXcs.
TemaTnyeckne KOMMNIEKTbl NabopaTopHOro 060py0BaHMS LO/MKHBI 6bITb MOCTPOEHbI HA KOMIMIEKCHOM
CNO/Ib30BaHNM aHAIOTOBbIX U LIM(POBbIX NMPUOOPOB, a TAKXKE KOMMbIOTEPHBIX N3MEPUTENbHBLIX CUCTEM B
BU/E LM(POBbLIX NabopaTopwmia.

OCHOBHbIMY LENSAMUN U3yYeHns (OM3NKK B 06LLLEM 06pa30BaHU ABMAKOTCA:

e (hOPMMPOBaHUE MHTEpeca W CTPEMJIEHMSI 0BYYatOLUMXCS K HayYHOMY W3YYEHWHO MPUPOAbI,

pasBUTHE NX UHTENNIEKTYa/IbHbIX Y TBOPYECKMX CMOCOBHOCTEN;

e pasBuUTME  NpeACTaBNeHWA O  Hay4yHOM  MeTode  MNO3HaHWs W (hOpMUpOBaHue
MCCNeL0BaTeIbCKOrO OTHOLLEHUS K OKPYXKAKOLLUM AB/IEHNAM;

e  (DOPMMPOBaHNE HAYYHOIO0 MMPOBO33PEHMUA KaK pe3y/nbTaTa U3y4eHns OCHOB CTPOEHUS MaTepum
M ()yHLAMEHTa/IbHbIX 3aKOHOB (PU3NKN;

e (hopmypoBaHMe YMEHWIA OOBACHATL ABMEHWA C WCMO/b30BAHWEM (U3NYECKUX 3HAHWIA 1
HayU4HbIX J0OKa3aTe/bCTB;

e (hOPMMPOBaHUE MPEACTaB/IEHWIA O PONIN (MU3NKK NS Pa3BUTUA APYTMX eCTECTBEHHbIX Hayk,
TEXHVIKN U TEXHONOT WA

[locTmkeHne 3TuX Leneit obecneynBaeTCs pelleHneM CnedyroLmnx 3ajad B npouecce n3y4veHus
Kypca (hM3nKM Ha YpOBHe cpefHero obLuero obpasoBaHus:

e NpuobpeTeHne CUCTEMbI 3HaHWUIA 06 06LLMX (PU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPUSX,
BK/OYAA MexXaHuKy, MOJEKYNAPHYIO (U3VKY, SMEKTPOAUHAMMKY, KBaHTOBYH) (DU3NKY WU
3/1leMeHTbI aCTPOPU3NKUY;

e (hopmypoBaHVe YMeHWA MPUMEHATb TEOPETUYECKMe 3HaHUA ANA O06BACHEHUS (U3NYECKMX
SIBMIEHWNIA B NPUPOSE W 41 MPUHATUS NPaKTUYECKMX PELLEHWI B MOBCEAHEBHOMN XM3HN;

e OCBOEHMEe Cnoco60B peLUeHVs pas/NYHbIX 3afad C ABHO 3afaHHON (M3MYECKOW MOJENbIo,
3afa4y, nofpasyMeBatOLLUMX CamMOCTOATENIbHOe CO34aHue (DM3NYECKO MOAenu, afeKBaTHOM
YCMOBUAM 3afauu;



e TMOHMMaHWe (U3NYECKMX OCHOB W MPUHUMMNOB AENCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHONOMMYECKUX MPOLLECCOB, UX BIMAHUA HA OKPYXXaKOLLYIO Cpesy;

e OBMlafieHMe MeTofaMu CaMOCTOSITENIbHOrO MIaHWPOBaHUA W MNPOBeAEHUS  (U3UYECKMX
9KCMEPUMEHTOB, aHanM3a W WHTepnpeTauuy WHGOpMaumn, OnpefeneHns LOCTOBEPHOCTM
MONTYYEHHOT0 pPe3ynbTaTa;

e CO3[aHWe YCNOBUWA [A/11 pa3BUTMS YMEHWUI MPOEKTHO-UCCNe[0BaTe/IbCKOM, TBOPYECKOW
[eATeNbHOCTH.

Ha mn3yueHne umsmku (6a30Bblii YPOBEHb) Ha YPOBHE CpPeaHEro o6Llero 06pasoBaHns OTBOANTCSA

136 yacos: B 10 Knacce — 68 yacoB (2 4aca B Hefiento), B 11 knacce — 68 4acoB (2 yaca B Heflento).

Mpeanaraemblin B MnporpaMMe No (U3MKe nepeveHb 1abopaToOpHbIX U NpaKTUYECKUX paboT

ABNAETCA PEKOMEHA0BaHHbIM, YUYUTeNb [enaeT BblOop MpoBefeHUs 1abopaTopHbIX paboT U OMbITOB C
YUYETOM NHAMBULYA/bHBIX OCOOEHHOCTE 06yYatoLLMXCA.

COJAEP)KAHUE OBYYEHMUSA
10 KJIACC
Paszpnen 1. ®u3uka u MeTOAbl HAYYHOI'O NIO3HAHUS
®du3vka — Hayka O npupofe. HayyHble MeToAbl MO3HaHUA OKpyXKawolero mwupa. Ponb

9KCMEPUMEHTA M TEOPUU B NPOLIECCE MO3HAHWUS MPUPO/bl. IKCMNEPUMEHT B (IU3MKE.

MogenupoBaHue n3NYECKMX SBNEHUIA N NPOLLECCOB. HayuHble rnoTesbl. PU3nNYecKmne 3aKoHbl 1
Teopun. MpaHULbl IPUMEHUMOCTU (U3NYECKMX 3aKOHOB. MPUHLMN COOTBETCTBYS.

Ponb 1 MecTo m3nKn B (POPMUPOBAHNI COBPEMEHHONM Hay4YHOW KapTWUHbI MIpPa, B NPaKTUYeCKOW
AEATENbHOCTY NOAEN.

Lemoncmpayuu

AHaI0roBbIE U LI,I/IprOBbIe N3MEPUTENIbHbIE I'Ipl/l60pb|, KOMMNbKOTEPHbIE AATHUKN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHn4yeckoe ABWXXEHNE. OTHOCUTENBHOCTb MEXaHUYECKOT 0O OBWXEHUSA. Cucrtema oOTCuéTa.
TpaeKkTopws.

MepemeLlLeHre, CKOPOCTb (CPeaHsst CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHVEe MaTepraibHO
TOYKWN, NX NMPOEKUNN Ha OCKN CUCTEMBI KOOPAWHAT. CnoxeHune nepemeu_\eva N CNnoXkeHne CKOpOCTEVI.

PaBHOMepHOE N paBHOYCKOpPEHHOE ﬂpﬂMOﬂl/lHGVIHOG [OBVDKEHNE. I'pachKM 3aBUCUMOCTU
KOOP/MHAT, CKOPOCTY, YCKOPEHUS!, NMYTU 1 NePeMELLIEHNS MaTEPUaNbHO TOUKU OT BPEMEHU.

CB060HOE NafeHne. Y CKopeHne cBO6OHOIO NafeHms.

Kpl/lBO!'II/IHEI7IHO€ ABWXEHNE. lﬂIBI/I)KeHI/Ie MaTepmaanon TOYKN MO OKPY>XXHOCTU C NMOCTOSIHHOW MO
MOAYN0 CKOPOCTbIO. Yr/noBasi CKOPOCTb, /IMHEHas CKOpocTb. [lepuog M 4acToTa 06palLeHus.
LIeHTpOoCTpeMnTENLHOE YCKOPEHME.

TeXHUYeCKMe YCTPOICTBA UM MNPAKTUYECKOE MPUMEHEHME: CMUAOMETP, [BVKEHUE CHaps/oB,
LieMHble N peMEHHbIE Mepeaayun.

Jemoncmpayuu

Mogenb cUCTeMbl OTCUETA, UNNKOCTPALUS KNHEMATUYECKUX XapaKTEPUCTUK ABUKEHMS.

I"Ipeo6pasoBaH|/|e ,U,BI/I)KeHVII\/lI C NCNOJIb30BaHMEM MPOCTbIX MEXaHU3MOB.

MaaeHne TeN B BO3AYXE M B Pa3pPEXXEHHOM NPOCTPAHCTBE.

HabntofeHve fBvKeHVS Tena, 6POLLEHHOTO Mo YIIOM K FOPU3OHTY 1 FOPU3OHTA/IBHO.

3mepeHne yCKOpeHUs CBOGOAHOI0 NafieHUsI.

HanpasneHne CKOPOCTY NPU ABUXXEHUN MO OKPYXKHOCTK.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

I/I3yqu|/|e HepaBHOMEPHOI o ABWMXXEHUA C LeNblo onpeaeneHns MrHOBEHHOIA CKOpPOCTW.

MCCﬂe,U,OBaHI/Ie COOTHOLUEHMA Mexay nNyTAMU, I'IpOI\/JI,quHbIMI/I TENOM 3a MnocnegoBaTesibHblIE
PaBHbIE MPOMEXYTKN BPEMEHW MPU PABHOYCKOPEHHOM [BVKEHUM C HayaslbHOW CKOPOCTbIO, PaBHON
HY/THO.



M3yueHune aBVXEHNS LIapuKa B BA3KOW XXULKOCTW.

W3yueHune aBmXeHNs Tena, 6POLLEHHOr0 rOpPU30OHTA/IbHO.

Tema 2. /lunamuxa

MpuHuun oTHocuTeNnbHOCTU [anunes. [MepBblii 3akOH HblOTOHA. HepumManbHble CUCTEMBI
OTCYéTA.

Macca Tena. Cuna. MpuHUMn cynepnosvuun cun. BTopoii 3akoH HbtoTOHa Ans MaTepuanbHOW
TOYKW. TPeTWii 3aKOH HbIOTOHA /15 MaTepuaibHbIX TOYEK.

3aKoH BceMMpHOro TAroteHus. Cuna TKecTu. MNepBas KOCMUYECKas CKOPOCTb.

Cwuna ynpyrocTu. 3akoH N'yka. Bec Tena.

TpeHve. Bugbl TpeHus (MOKOSA, CKOMbXEHUS, KadeHus). Cuna TpeHus. Cyxoe TpeHue. Cuna
TPEHWS CKOMbXXEHWSA U cua TpeHus nokos. KoapuumeHT TpeHns. Cuna conpoTUBNEHUSA MPU ABVKEHNN
Tena B XXUAKOCTU U rase.

MocTynartenbHOe 1 BpaLlaTebHOe ABUKEHME abCONOTHO TBEPAOrO Tefa.

MOMEHT cu/ibl OTHOCUTESIbHO OCY BpaLleHus. N1e4o cunbl. Y CnoBmsa paBHOBeCKS TBEPLOIo Tena.

TexHMYeckne yCTPOWCTBA W MPaKTUYECKOe  MPUMEHEHME:  MOALUMNHWKK,  ABMXKEHUe
NCKYCCTBEHHBIX CMYTHUKOB.

Lemoncmpayuu

FABneHne nHepunw.

CpaBHeHMe Macc B3aMMOAENCTBYHOLLMX TeN.

BTopoli 3aKoH HbtoTOHa.

M3mepeHue cu.

CnoxkeHwue cun.

3aBMCMMOCTb CW/Ibl YNPYroCTW OT fehopmauuu.

HesecomocTb. Bec Tena npy yCKOpeHHOM NoabéMe 1 nageHuun.

CpaBHeHWe C1N TPeHUS MOKOSA, KAUYEHWNA U CKOMbXEHUS.

Ycnoeusa paBHOBeCUs TBEPAOro Tena. Buabl paBHOBeCKS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3yueHune aBMXEHUA GpycKa NO HaKMOHHOM MI0CKOCTMK.

VccnenoBaHme 3aBUCUMOCTM CAN YNPYFOCTA, BO3HUKAIOLMX B NPY>KUHE N PE3MHOBOM 06pasLe, OT
nx aechopmaumu.

WccnepgoBaHme ycnoBuidi paBHOBECUS TBEPAOIO Tena, MMEIOLLLEr0 OCb BpaLLEeHWS.

Tema 3. 3axonnt COXPAHEHUA 6 MEXAHUKE

Vmnynbc mMaTtepuasbHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX ToYek. VMNynbC Ccusibl W
N3MEHeHVe UMMy/bca Tefla. 3aKOH COXPaHEHNA UMY /bCa. PeakTUBHOE [4BVKEHNE.

Pa6oTa cunbl. MOLHOCTb CUbI.

KrHeTnyeckas aHeprms matepmanbHO TOUKK. Teopema 06 M3MEHEHUM KUHETUYECKOI 3HEPT M.

MoTeHuManbHas 3Heprus. TloTeHUnasbHas 3Heprus ynpyro [AetOopMUPOBaHHON MPYXMHbI.
MoTeHYManbHas aHeprus Tena B6m3m NOBEPXHOCTU 3eMIN.

MoTeHUMa/IbHbIE Y HeMoTeHLMabHbIE CU/bl. CBA3b paboTbl HENOTEHUMABHBLIX CUM C U3MEHEHUEM
MEeXaH1YeCKOoM 3HepPrum CUCTEMbI Tesl. 3aKOH COXPaHeHUs MeXaHUYeCcKon aHepruu.

Ynpyrvie v Heynpyrue CTo/IKHOBEHUS.

TexHUYecKre YCTPOMCTBA U MPaKTUYeCKoe MPUMeHEHVE: BOAOMET, KONEp, MPYXXMHHBIA NUCTONET,
[BVKEHME paKerT.

Jemoncmpayuu

3aKoH coxpaHeHns nMnynbea.

PeakTUBHOE [B/KEHME.

Mepexop NOTEHLNa/IbHOM 3HEPTUN B KUHETUYECKYHO 1 06paTHO.

Yuenuueckuil sxcnepumenm, nabopamoprule pabomol

M3yueHune abCconoTHO HEYNPYroro yzaapa ¢ NoMOLLbH0 ABYX OAMHAKOBbLIX HATAHBIX MasTHUKOB.



WccneposaHue cBA3nM paboTbl CUSIbl C M3MEHEHWMEM MEXaHWYeCKOM 3Heprum Tena Ha npumvepe
PacTsHKEHUS PE3UHOBOI0 XKryTa.

Pa3nen 3. MojekynsipHas (pu3nKa 1 TepMOAUHAMAKA

Tema 1. Octosbt MONEKYNAPHO-KUHEMUYUECKOT MeopulU

OCHOBHbIE TOJIOXEHUA MOJIEKYNIAPHO-KUHETUYECKOA TEopUM M KX ONbITHOE 060CHOBaHME.
BpoyHoBCKOe [ABWXKeHMWe. Ouddysus. Xapaktep [ABWKeHUA W B3aVIMOAENCTBMA YacTWL, BelyecTsa.
Mogenu CTpoeHUs rasoB, XXWAKOCTel 1 TBEPAbLIX TeN N 06bSCHEHWE CBOMCTB BELLECTBA HA OCHOBE 3TUX
mofenein. Macca n pasmepbl Mofiekyn. KonmuecTso BelecTsa. NocTtosHHas ABOragpo.

Tennosoe paBHoBecKe. Temnepatypa v eé namepeHve. LLikana Temneparyp Lienbcus.

Mogenb wugeanbHoro raza. OCHOBHOE YpaBHEHME  MOJEKY/NIAPHO-KMHETUYECKON  Teopuu
naeasbHOro rasa. AGCONOTHas TemrnepaTypa Kak Mepa CpefHel KMHETUYECKOW 3Heprum TenaoBoro
OBWKeHNA vactuy rasa. Lkana temnepatyp KenbBuHa. [a30Bble 3aKOHbl. YpaBHeHWe MeHpeneesa—
KnaneipoHa. 3akoH [anbToHa. 130npouecchl B 1aeabHOM rase ¢ NOCTOSHHLIM KOIMYeCTBOM BELLECTBa.
I"padhyeckoe npeacTaBneHMe N30NPOLLECCOB: M30TepMa, 130X0pa, 13obapa.

TexHunYecKue yCTPONCTBa U NPaKTUYeCKoe NPpUMeHeHVe: TepMOMETP, 6apomeTp.

Lemoncmpayuu

OnbITbl, [JOKa3blBalOLLMe AUCKPETHOE CTPOEHMEe BELLECTBa, (POTOrpaumy MONEKYN OpraHUYecKmx
COeAVHEHWUIA.

OnbITbl N0 AUDDY3UM XKULKOCTEN U rasos.

Mogenb 6pOyHOBCKOTO [ABVKEHMS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3bIBaOLLME CYLLECTBOBAHME MEXMOEKYNSPHOIO B3aUMOAENCTBIS.

Mogenb, nnntocTpupytoLas Nprpoay AaBneHus rasa Ha CTEHKM cocyfa.

OnbITbl, UNNOCTPUPYIOLLIME YPaBHEHVE COCTOAHNSA UAEa/IbHOTO rasa, U30MpoLecchl.

Yuenuueckuii sxcnepumenm, rabopamophule pabomol

OnpefeneHne macchbl BO3flyxa B KAcCHOM KOMHATe Ha OCHOBE WM3MepeHMit 06bEMa KOMHATBI,
[aBeHna 1 TeMnepaTypbl BO3A4yXa B Heil.

VccnepoBaHme 3aBUCUMOCTY MeXY NapaMeTpamMuy COCTOSIHMA PaspeXXeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmoguHamuyeckas cuctema. BHYTpeHHSs aHeprus TepMOoAMHaMUYEeCKOW CUCTEMbI 1 CMOCO6bI
eé n3meHeHuns. KonmyecTso TensioTbl U paboTa. BHYTPEHHAS 3HepPrus 04HOaTOMHOrO MaeaibHOro rasa.
Buabl Tensionepesayn: TensonpoBOAHOCTb, KOHBEKLNWSA, U3NTyYeHNe. Y jenbHas Ten0éMKOCTb BeLlecTBa.
KonnuecTBo TennoTbl nNpy Tensonepegaye.

MoHaTMe 06 agmabaTHOM npouecce. [epBblli 3aKOH TepMOAMHAMUKW. [MpuMeHeHMe nepBoro
3aKOHa TepMOAMHaMUKN K n3onpoveccam. I"paduyeckas nHTepnpetauns paboThbl rasa.

BTopoii 3aKoH TepMoanMHamMuKKN. HeobpaTMocTb NPoLEeCCcoB B NMPUPOJe.

Tennosble MawuHbl. pUHUMNLI AEACTBUA TennoBbiX MawiuH. [Mpeobpa3oBaHUs 3Hepruy B
TennoBbIX MawmHax. KoapduumeHT Mone3Horo [LeicTBus TenJoBOW MalimHbl. Linkn KapHo u ero
KO3(h(hULMEHT NMOME3HOr0 AeNCTBMA. DKONOrMYeCcKme NPpo6aeMbl TENNOIHEPTETUKMN.

TexHUYecKne YCTPOCTBa W MNPaKTUYECKOe MPUMEHeHWe: [ABUraTe/lb BHYTPEHHEro CropaHus,
ObITOBOI XONOANNBHUK, KOHAULMOHEP.

Jlemoncmpayuu

3MeHeHne BHYTPEHHEW aHeprum Tena npu CoBepLUeHUM paboTbl: BbIIET NPOOKM 13 BYTbINKK NOZ
[eNCTBMEM  CXKaToro BO34yXa, HarpeBaHWe 3gwmpa B aTyHHON Tpybke MyTéM  TPeHus
(BnpoeogemoHCTpaums).

3MeHeHVe BHYTpeHHel aHeprum (TemnepaTypbl) Tena npv Tensionepesaye.

OnbIT No agnabaTHOMY paclUMpeHunto Bo3ayxa (OMbIT C BO3AYLUHbIM OFHUBOM).

Mogenvu napoBoii TypOuHbI, ABUraTeNsi BHyTPEHHEro CropaHns, PeakTUBHOIO ABUraTens.

Yuenuueckuii sxcnepumenm, rabopamophule padbomol

3mepeHwve yaenbHOV TenI0EMKOCTH.



Tema 3. Azpezamubte cCocCmoAaHUuA eeuiecmeda. Da3zoevie nepexoobt

Mapoobpa3oBaHWe W KOHAeHcaumsi. VcnapeHune u KuneHue. AOGCOMKOTHasd WM OTHOCMTeNbHas
BI@KHOCTb BO3AyXa. HacbllWeHHbI nap. YaenbHas Tenjota napoobpa3oBaHUs. 3aBUCMMOCTb
TemnepaTypbl KUMEHUS OT AaB/IEHNS.

Teéppoe Teno. Kpuctanmueckme n amopHble Tefia. AHU30TPONUS CBOMCTB KPUCTA/INIOB. XKuakune
KpucTannbl. CoBpeMeHHble mMaTepuanbl. MiasneHne n KpucTanamsauma. Y aenoHas Tennota niasieHus.
Cy6numaups.

YpaBHeHVe TeNN0BOro 6asaHca.

TexHU4YecKre YCTPOMCTBa MU NPaKTUYECKOe NPUMEHEHME: TUTPOMETP U NCUXPOMETP, Ka/lopUMET,
TEXHONOr 1M Nosy4eHNs COBPEMEHHbIX MaTepranos, B TOM YMC/e HaHOMaTePUasnos, U HAHOTEXHONOTUN.

Lemoncmpayuu

CBoOMCTBa HACbILLEHHbIX NapOoB.

KvneHve npy NOHWXEHHOM [aB/IEHUN.

Cnocobbl M3MepeHUs BNaXKHOCTW.

HabnogeHne HarpeBaHUsA 1 NaBleHNA KPUCTa/INIMYECKOr O BELLECTBA.

JeMoHcTpaumsa KpucTansos.

Yuenuueckuil sxcnepumenm, nabopamopruvle pabomul

3mepeHre 0THOCUTE/IbHO BNI&XKHOCTY BO3AyXa.

Pa3nen 4. dnekTponmHaMuKa

Tema 1. Inekmpocmamuxa

AnekTpu3aumua Ten. 3neKTpudeckuin 3apsd. [Ba BuAa 3NEKTPUYECKMX 3apsafgoB. [poBOAHMKM,
ON3NEKTPUKA 1 MOMYNPOBOAHUKN. 3aKOH COXPaHeHWs 3NeKTPUYECKOro 3apsa.

B3avmopeiicteue 3apagoB. 3akoH KysioHa. TOYEYHbI 3M1EKTPUYECKMIA 3apaf,. ONeKTpUYecKoe
none. HanpsXXEHHOCTb 3/1EKTPUYECKOro noss. MpUHLMN Cyneprno3nuLmmn 3eKTPUYeCcKUX nosei. JInHum
HanpsXX8HHOCTW 3MeKTPUYECKOrO MOoNS.

PaboTa cun anekTpocTaTnyeckoro nons. oTeHuman. Pa3HOCTb MOTeHUManoB. MPOBOAHWMKM U
OV3NEKTPUKN B 3/1eKTPOCTATMYECKOM None. [AnanekTpuyeckas npoHULAaeMoCTb.

ONeKTPoEMKOCTb.  KoHAeHcatop.  ONeKTPOEMKOCTb  M/IOCKOTO  KOHAeHcaTopa.  OHeprud
3apSXKEHHOr0 KOHAeHcaTopa.

TexHuyeckne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME:  3/IEKTPOCKOM,  3/IEKTPOMETP,
aNeKTpocTaTMyecKas 3alimTa, 3a3eM/IEHVE 3M1EKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBaIbHbIV anmnapar,
CTPYWHbIV NPUHTEP.

Lemoncmpayuu

YCTPOICTBO M NPUHLMN AENCTBUSA 3/1EKTPOMETpA.

B3avmogeincTeme HaaeKTPU30BaHHbIX TeN.

JNEKTPUYECKOe Noe 3apsXKeHHbIX TeN.

[MpOBOAHUKW B 3/1IEKTPOCTATUYECKOM MOJe.

dneKTpocTaTnyeckas 3alnra.

[N3NeKTpUKY B 3NeKTPOCTaTUUECKOM MOfe.

3aBMCUMOCTb 3/1eKTPOEMKOCTM MIOCKOT0 KOHAEHCATOpa OT N/IOLWaan NiacTuH, PacCTOAHMS MeXay
HUMM 1 AU3NEKTPUYECKOW MPOHMLIAEMOCTM.

OHeprus 3apsKEHHOro KOHAeHcaTopa.

Yuenuueckuil sxcnepumenm, nabopamoprule pabomul

3mepeHmne 3neKTPOEMKOCTH KOHAEeHcaTopa.

Tema 2. llocmoanunwiit 3n1exkmpuueckuii mox. Toxu é paznuunvix cpedax

SNeKTpUYeCKUiAi TOK. YCNoBUs CyLLEeCTBOBAHWS 3M1EKTPUYECKOro Toka. VcTouHuky Toka. Cuna
TOKa. MOCTOSAHHBIN TOK.

HanpsieHue. 3akoH OMa And yyacTKa Lenu.

ONeKTpUYecKoe COMPOTUMBNEHME. Y[enbHOe COMpoTMBAeHME BellecTBa. [locnefoBaTefbHOe,
napansesnibHoe, CMeLLiaHHOe CoeHeH e NPOBOAHMKOB.



PaboTa aneKTpuyeckoro Toka. 3akoH [pkoyns—/leHua. MOLHOCTb 3/1eKTPUYECKOr0 TOKa.

ANeKTPOABMXKYLLAA cuia U BHYTPEHHee CONpPOTMB/IEHE UCTOUYHMKA TOKa. 3akoH Oma A/1s MOHOW
(3aMKHYTOI1) 3N1eKTPUYECKOi1 Lienn. KOpoTKoe 3aMblKaHue.

ONeKTPOHHAA NPOBOAUMOCTb TBEPALIX METanoB. 3aBUCUMOCTb COMPOTWUBNAEHUA METa/IOB OT
Temnepatypbl. CBepXNpoBOAUMOCTb.

ANEeKTPUYECKNA TOK B Bakyyme. CBOINCTBA 3/IEKTPOHHBIX MYyYKOB.

MonynpoBofHMKK. CO6CTBEHHAsA U NPUMECHas NPOBOAMMOCTL MOJTyNPOBOAHNKOB. CBOICTBa p—n-
nepexoga. onynpoBogHMKOBbIE NPUGOPDI.

ANEeKTPUYECKUNIA TOK B pacTBOpax W pacnnaBax 3/1eKTPONTOB. SNEKTPONUTUYECKAS AUCCoLmalms.
dnekTposms.

ANeKTPUYeCKNin TOK B rasax. CamocCTOATeNlbHbIA UM HecaMOCTOSTEeNbHbIA paspag. MosnHus.
Mna3wma.

TexHnYeckne YCTPONCTBa M MPaKTUYECKOe MPUMEHEHME: amnepmeTp, BOMbTMETP, PeocTar,
MCTOYHUKM TOKa, 3NEKTPOHAarpeBaTe/lbHble MpUOOpPbI, 3M1EKTPOOCBETUTENbHbIE MPUOOPLI, TEPMOMETP
COMPOTMB/IEHUS, BaKYyMHbIA AMOA, TEPMUCTOPbI U (DOTOPE3UCTOPbLI, MOMYNPOBOAHWUKOBLIA  An0a,
raslbBaHuKa.

Lemoncmpayuu

M3mepeHune cusibl TOKa U HanpsKeHus.

3aBMCUMOCTb COMPOTMBIEHNA LUIUHAPUYECKMX NMPOBOAHWKOB OT A/IMHbI, MI0LWAAM NOMNepeyHoro
CeyeHWs U MaTepuana.

CwmeLLaHHoe coeavHeHe NPOBOAHWKOB.

MpsMoe n3MepeHve 3NeKTPOABKYLLEN Cuibl. KOPOTKOe 3amMblKaHWe rafbBaHUYECKOro afieMeHTa
1 OLIEHKa BHYTPEHHEr 0 CONPOTMBIIEHNS.

3aB1CMMOCTb COMPOTMB/IEHNS META/I/IOB OT TEMMNEPATYpbI.

[MpoBOAMMOCTb 3/1EKTPOJSINTOB.

VckpoBoit pa3pag v NPpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSASA NPOBOAMMOCTL AMO0Aa.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

V3yyeHve CMeLaHHOro CoeJMHeHNS Pe3NCTOPOB.

V3mepeHne aneKTpoaBUXKYLLEN CUMbl UCTOYHMKA TOKa U ero BHYTPEHHEro CONPOTUB/IEHNS.

HabntogeHune anekTponmsa.

Me)Rl'lpeZ[MeTHble CBA3U

M3yyeHne Kypca u3nkm 6a3oBoro YypoBHs B 10 Kiacce OCYLUECTBASETCA C  YYETOM
COAEepPXKaTeNbHbIX MEXMNPeAMETHbIX CBS3ei C KypcaMu MaTeMaTuKW, GUONMorum, XuMum, reorpaum n
TEXHOOT UK.

Meoscnpeomemnvie nonwsamusi, CBA3aHHbIE C M3YYEeHMEM METOAOB Hay4yHOro MO3HaHWA: ABMEHNE,
Hay4YHbIA (hakT, runoTesa, Qu3Myeckas BeNNYMHA, 3aKOH, Teopwusl, HabMIOLEHWME, 3KCMEPUMEHT,
MOJeNnpoBaHne, MOAeNb, U3MepeHue.

Mamemamuka: pelleHVe CUCTeMbl YpaBHEHWI, NMHeNHas (QyHKumsA, napabona, runepbona, ux
rpamky 1 CBOWCTBA, TPUrOHOMETPUYECKME (DYHKLMW: CUHYC, KOCUHYC, TaHTeHC, KOTaHreHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI Y UX NMPOEKLMN HA OCM KOOPAMHAT, CNOXEHWE BEKTOPOB.

Buonozusi: MEXaHWYECKOE [BWKEHWE B XXUBOW Mpupoge, anddysns, ocmoc, TenoobMeH XMBbIX
opraHv3mMoB (BMAbl Tennonepefayn, TeNI0BOe PaBHOBECKE), 3NIEKTPUYECKIME ABNEHUS B XXMBOI NPUPOJE.

Xumus: [WNCKPETHOE CTPOEHME BeLlecTBa, CTPOeHMe aTOMOB W MOMEKy/N, MOJfb BELLECTBa,
MOfIipHas Macca, TensioBble CBOWCTBa TBEPAbIX Tes, XWAKOCTEA W ra3oB, 3MEKTPUYECKMe CBOMCTBA
METa/1/10B, 3/IEKTPONIUTUYECKAA AUCCoUMaL s, raibBaHNKa.

Teocpacghusi: BNAKHOCTb BO3[YyXa, BETPbI, 6aPOMETP, TEPMOMETP.

Texnonozcus: NpPeobpasoBaHMe [BWKEHWIA C WCMOMb30BAaHWEM MEXaHM3MOB, YYET TPeHus B
TEXHVKE, MOALUMMHUKN, UCMOMb30BaHME 3aKOHa COXPaHeHWs MMMynbca B TEXHUKE (pakeTa, BOAOMET M
Apyrvie), ABurartenb BHYTPEHHEro CropaHus, napoBas TYpOuHa, ObITOBON XONOAWIbHUK, KOHAWULMOHEP,



TEXHONOMUW MOJYHYEHUS COBPEMEHHbIX MaTepuanoB, B TOM YMCNe HaHOMATEpPUanoB, U HAHOTEXHOOT UM,
3MeKTPOCTAaTUYECKas  3alliMTa, 3a3eM/IEHMe  3MeKTPOMNPUOOPOB, KCEPOKC, CTPYMHbIA  MPUHTEP,
3NeKTpOoHarpeBate/ibHble NPUOOPbI, 3NEKTPOOCBETUTE/bHbIE NPUOOPLI, Fa/lbBaHMKA.

11 KJIACC
Pasznen 4. dnekTpoaMmHAMHUKA

Tema 3. Macnummnoe none. IneKmpomazHumHaas UHOYKYUA

MOCTOSAHHbIE MarHuTbl. B3anMMopaeincTBre NOCTOSHHbIX MarHuToB. MarHuTHoe none. BekTtop
MarHUTHOM WHAYKUMW. TIpUHLMN CynepnosvuuMn MarHUTHbIX Mofieid. JIMHUM MarHUTHOW WHAYKUWW.
KapTuHa NMHWIA MarHUTHOW UHAYKLUMW NONS MNOCTOSAHHBIX MarHWTOB.

MarHuTHoe nosie NPOBOAHMKA C TOKOM. KapTuHa NMHWIA UHAYKLMWA MarHUTHOTO MNOJiSt 4JIMHHOTO
NPAMOro NPOBOAHMKA W 3aMKHYTOr0 KOJ/IbLEBOTO MPOBOAHMKA, KaTyLKW € TOKOM. OnbIT 3JpcTeja.
B3anmmopelicTB1e NPOBOAHMNKOB C TOKOM.

Cwuna Amnepa, eé MoayNnb 1 HanpasieHue.

Cuna JlopeHua, eé mMofy/nb W HanpasneHve. [BuKeHve 3apsXKeHHOM 4YacTulbl B OLHOPOAHOM
MarHUTHOM none. PaboTa cunbl JTopeHua.

fBNeHWe  3/1IEKTPOMArHUTHOM  MHAYKUMKW.  T1OTOK ~ BeKTOpa  MarHUTHOM  WHAYKUMW.
ANeKTPOABMXKYLLAA Cna UHAYKLMN. 3aKOH 3/1eKTpOMarHUTHOM MHAYKUMK Papajes.

BuxpeBoe anekTpuyeckoe nose. dNeKTPOABMXKYLLAA CUMa UHAYKLMW B MPOBOAHMKE, ABVXKYLLEMCS
nocTynaresibHo B 0fHOPOLHOM MarHUTHOM MoJie.

Mpasuno SleHua.

VHOYKTMBHOCTb. HBNEHNE cCaMOMHAYKLUMW. DNEKTPOABMXKYLLASA CNa CaMOVHAYKLUN.

SHeprus MarHUTHOrO NOJIS KaTyLUKM C TOKOM.

DNeKTpomarHUTHoe nore.

TexHUYeckne  yCTPOMCTBA M MPaKTUYECKOe  MNPUMEHeHWe:  MOCTOSHHble  MarHuTbl,
3N1eKTPOMArHUTbI, 31eKTPOABUraTelb, YCKOPUTENN 3/1EMEHTAPHbIX YacTUL, MHAYKLMOHHAS NeYb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTK/IOHEHWE 3/IeKTPOHHOTO NyYKa MarHUTHbLIM NOJEM.

JIVHUM HAYKUMX MarHUTHOTO MONS.

BsavmogeiicTaue AByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[LelicTBre cunbl JTOpeHLA Ha NOHbI 3NEKTPONTA.

$BNeHne aneKTpoMarHATHOW UHAYKLWN.

Mpasuno SleHua.

3aBMCMMOCTb 3/1EKTPOABWKYLLEN CUbI MHAYKLMN OT CKOPOCTN M3MEHEHMSI MarHUTHOIO MNOTOKa.

FBreHne caMoOVHAYKLMN.

Yuenuyeckuil sxcnepumenm, nabopamoprule pabomul

V3yueHne MarHUTHOIO NONS KaTyLIKW C TOKOM.

WccnepoBaHue feiiCTBMS MOCTOSHHOMO MarHMUTa Ha pamMKy C TOKOM.

VccnepgoBaHme ABNeHNS 31EKTPOMAr HATHOM MHAYKLMN.

Pa3znen 5. KosiebaHus 1 BOJIHBI

Tema 1. Mexanuueckue u IIEKMPOMAZHUMHblLE Konieoanusn

KonebartenbHas cuctema. CBOGOAHbIE MeXaHWYeCcKune KosnebaHus. MapMOHWUYEecKue KosebaHus.
Mepuoa, yacTtoTa, aMnamMTyda n dasa KonebaHuii. MpPyXXUHHbIA MasTHUK. MaTemaTuyecKuini MasTHUK.
YpaBHEHWE FapMOHMYECKNX KonebaHwii. MpeBpalleHme aHeprm Npy rapMoHNYECKUX KonebaHnsXx.

KonebatenibHbliAi  KOHTYp.  CBOOOAHbIE  3MEKTPOMArHWTHble — KonebaHns B WUAea/lbHOM
KonebaTeslbHOM KOHTYpe. AHa/IOrMA MeXAy MEXaHUYECKUMWU W 3NEKTPOMarHUTHLIMU KonebaHUAMM.
dopmyna ToMCOHa. 3aKOH COXpPaHeHUs IHEPT N B NAeaIbHOM KOJiebaTe/lbHOM KOHTYpE.



MpeactaBneHne 0  3aTyxatloWyx KonebaHWsX. BbIHYXeHHble MexaHW4eckue —KosiebaHus.
Pe30oHaHC. BbIHY)KAeHHbIE 3/1EKTPOMarHUTHbIE KONebaHus.

MepemeHHbIi TOK. CUHYCOMAaNbHbIA NEepeMeHHbI TOK. MOLHOCTb MEPeMEHHOr0  TOKa.
AMNNNTYLHOE W [eNCTBYHOLLEE 3HAYEHWE CUJTbl TOKA U HAMNPSHXKEHWS.

TpaHcdopmatop. [pon3BOACTBO, nepefjadya WM MOTPebNeHMe  3NEKTPUYECKON  3HEprun.
SKONOrMYecKre pUCKN Npw NPOU3BOACTBE 3NEKTPO3Heprun. KynbTypa UCrnonb30BaHWA 3/1eKTPOIHEPT M
B MOBCEAHEBHOW XXM3HM.

TexHn4eckmne YCTPONCTBA M NPAKTUYECKOE MPUMEHEHME: 3/M1EKTPUYECKUIA 3BOHOK, reHepaTop
NMepemMeHHOro TOKa, IMHWUW 31eKTponepesay.

Lemoncmpayuu

WccnepgosaHve napameTpoB  KosebaTenbHOM  CUCTeMbl  (MPY>KUHHBIA - UAK - MaTeMaTUYeCKUi
MasATHUK).

HabntoaeHmne 3aTyXatoWwmx KonebaHuii.

VccnenoBaHme CBOMCTB BbIHY)XXAEHHbLIX KONebaHIA.

HabnogeHne pe3oHaHca.

CB060HbIE 3NEKTPOMArHUTHbIE KONeGaHus.

Ocuunnorpammbl (3aBUCUMOCTM CUMbI TOKA W HaNPsXKeHWsi OT BPEMEHWN) A1 3NEKTPOMArHUTHbIX
KonebaHui.

Pe3oHaHC npu MocnefoBaTe/lbHOM COEAMHEHUM PE3UCTOpa, KaTyLKM WHAYKTUBHOCTM WY
KOHZeHcartopa.

Mogenb NMHUKM 3neKTponepesayn.

Yuenuueckuil sxcnepumenm, nabopamoprule pabomol

VccnepoBaHve 3aBUCMMOCTU Meproja MasibIX KonebaHuii rpysa Ha HATU OT [/IMHbI HATU U Macchbl
rpysa.

WccnepgoBaHve nepeMeHHOro ToKa B LEMU M3 MOC/ef0BaTeNlbHO COeAUHEHHBIX KOHAeHcaTopa,
KaTyLUKM 1 pe3uncTopa.

Tema 2. Mexanuueckue u IICKMPOMACHUMHbLE 601HbL

MexaHu4yeckve BOJIHbI, YCNOBUA pacnpocTpaHeHus. Mepuog. CKOPOCTb pPacrpocTpaHeHUs W
A/MHa BOMHbI. [lonepeyHble 1 NPOAO/bHbIE BOMHbI. VIHTEpgepeHUms 1 Andpakums MeXaHUYeCKX BOJH.

3BYK. CKOpOCTb 3BYKa. [POMKOCTb 3ByKa. BbicoTa TOHa. TeMbp 3BYKa.

ANeKTPOMarHWTHbIE  BOMHbL.  YCNOBUA  U3NYYEHWUS  3NIEKTPOMArHWTHbIX  BOSH.  B3avMHas
opvieHTauus BekTopoB E, B, V B 3neKTpoMarHUTHOW BonHe. CBOICTBA 3/1EKTPOMArHWUTHBIX BOJH:
OTPaXXeHWe, NpenomseHre, nonspusaums, audpakuus, nHtephepeHums. CKOpOCTb 31eKTPOMArHUTHBLIX
BOJH.

LLIkasia 3N1eKTPOMarHUTHbIX BOJH. MpUMeHeHMe 3/1eKTPOMarHUTHbIX BOJIH B TEXHUKE U ObITY.

MpVHUMNbI PagnocBA3v 1 TeNeBUAEHUA. Paanonokaums.

SneKTpoMarHWUTHOe 3arps3HeHne OKpYXXatoLLeli cpefbl.

TexHu4Yeckne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHMe: My3blKa/lbHble  WUHCTPYMEHTbI,
YNbTPa3BYKOBasA AMarHOCTMKA B TEXHUKE W MeAuLVHe, pajap, pagvonpuéMHWK, TeneBM30p, aHTEHHa,
TenethoH, CBY-neys.

Lemoncmpayuu

O6pasoBaHue 1 pacrnpocTpaHeHne NonepeyHbIX Y NPOAOSbHBIX BOJH.

KonebsoLueecs Teo Kak UCTOYHUK 3BYKa.

HabnogeHne oTpakeHNUs Y NPeioM/IEHNS MeXaHUYeCKNX BOJH.

HabnogeHne nHTepdepeHLmn 1 audpakumm MexaHM4ecKux BosH.

3BYKOBOW pe30HaHc.

HabnogeHne cBA3M rPOMKOCTY 3BYKa W BbICOTbI TOHA C aMN/IUTYA0M M 4aCTOTON KonebaHui.

VccnegoBaHme CBOWCTB 3MEKTPOMArHUTHBIX BOMH: OTPaXKEHWE, MpenomeHne, nonspusauuns,
Angpakums, nHTephepeHLms.

Tema 3. Onmuxka



"eomeTpuyeckas ontuka. MNpsMONMHeNHOe pacnpocTpaHeHWe CBeTa B O4HOPOAHOMW cpefde. Jlyy
cBeTa. TOYEUHbI MICTOYHMK CBeTa.

OTpaxeHue cBeTa. 3aKOHbI 0TPaXXeHUs cBeTa. MOCTPOoeHMe N306paXKEHNI B N/IOCKOM 3epKasie.

MpenomneHne ceeTa. 3aKOHbl NpeioMeHNs cBeTa. ABCOMIOTHBIA MoKasaTe/lb NPeioMIEHNS.
MonHoe BHYyTpeHHee oTpaxkeHwe. MpefenbHbli Yron NoHOro BHYTPEHHENO OTPXKEHNS.

[Avcnepcua ceeta. CNoxHblin cocTas 6esoro ceeta. LiBeT.

CobupatoLme 1 paccenBaroLLme NMH3bl. TOHKas MH3a. POKYCHOe pacCTosiHME U ONTUYecKas cuna
TOHKOW NNH3bI. MOCTpOeHMEe N306paXKEHNIN B COOMPAtOLLMX M paccenBatoLLMX NMH3ax. PopMmyna TOHKON
NMH3bl. YBeNNYeHne, 1aBaeMoe /IMH30N.

Mpeaenbl NPUMEHUMOCTI FEOMETPUYECKONV ONTUKMN.

BonHoBas onTuka. VIHTepdepeHums cBeTa. KorepeHTHble WCTOYHMKW. YCNOBUA HabnofeHus
MakCUMyMOB W MWHWMYMOB B WHTEP(EPEHLMOHHOW KapTUHE OT ABYX CUHMa3HbIX KOrepeHTHbIX
NCTOYHWNKOB.

Ondpakumsa ceeta. AndpakuUmMoHHas peLléTKa. Y Cnosue HabnoaeHNs rNaBHbIX MakCMMYyMOB Mpu
naZieHn MOHOXPOMAaTUYECKOr0O CBeTa Ha AUMPPAKLMOHHYO PELLETKY.

Monapusawmsa ceeta.

TexHUYeckne YCTPOMCTBA W MpaKTUYecKoe MNPUMEHEHWEe: O4YKW, nyna, oToannapar,
MPOEKUMOHHBIA annapar, MWKPOCKONM, Te/IeCKOM, BOMOKOHHas OMNTUKA, AWU(PakLUMOHHAA pPeLuéTka,
noNsipouA.

Jemoncmpayuu

MpAMONMHeliHOe pacnpoCTpaHeHve, OTPXKEHME 1 NpesioMieHre ceeTa. ONTuYeckue npuoopbl.

lMonHoe BHYTpeHHee oTpakeHne. Mofenb CBETOBOAA.

VccnenoBaHme CBOMCTB M306PaXKEHWIA B NNH3AX.

Mopgenn Myrkpockona, Teneckona.

HabnogeHne nHTepdepeHLmMmn cBeTa.

Hab6noaeHmne andpakuum ceeta.

HabnogeHne gucnepcun ceeta.

Mony4yeHve cnekTpa c NOMOLLbIO NPU3MBbI.

Mony4yeHre cnekTpa c NOMOLLbH AN(PaKLMOHHON PELLETKN.

HabnogeHne nonapusaumm ceeTa.

Yuenuyeckuil sxcnepumenm, 1abopamopruvie pabomul

V3mepeHne nokasatens npenomieHns cTekna.

VccnenoBaHme CBOMCTB M306PaXKEHWIA B NIMH3AX.

HabnogeHne gucnepcun ceeta.

Paznen 6. OcHOBBI crIEIUAJIBHOM TEOPHUU OTHOCUTEJIbHOCTH

[paHnUbl  NPUMEHMMOCTM  KNACCMYECKOM MexaHukwu. [locTynaTtbl  CneyuanbHON — Teopum
OTHOCWTENIbHOCTU: MHBapMaHTHOCTb MOZY/A CKOPOCTW CBeTa B BakKyyMe, MPUHLMN OTHOCUTENbHOCTU
JiiHWTelNHa.

OTHOCUTENIbHOCTbL OAAHOBPEMEHHOCTM. 3aMef/IeH e BPEMEHW U COKpaLLeHNe ANVHbI.

SHEPrus n UMMyNbC PeNATUBUCTCKOM HacTULLbI.

CB$I3b Macchbl C 3HEPru1ein 1 NMNyLCOM PENATUBUCTCKON YacTULbl. DHEPrvs MOKOS.

Paznen 7. KBanTtoBas ¢pusuka

Tema 1. Inemenmol K6aHMOBON ONRMUKU

®oTOHbI. ®opMyna MNnaHKa CBA3M 3Heprum HOTOHA C ero YacTOTON. DHeprus 1 UMNyIbLC POTOHA.

OTKpbITME W wnccneaoBaHme ¢oToadpekta. OnbiTbl A. . CTonetoBa. 3akoHbl (DOTO3(deKTa.
YpaBHeHVe DIiHLWTeNHa AN goToaddekTa. «KpacHas rpaHmua» hoToaggekTa.

[asneHwne ceeTta. OnbIThl M. H. Slebeaesa.

XMMUYecKoe AeincTBme CBeTa.

TexHMYecKne yCTpoCTBa U MPaKTUYeCKoe NPUMeHeHUe: POTO3EMEHT, (DOTOAATUMK, COTHEYHas
GaTapes, CBeTOAMOL,



Jlemoncmpayuu
P 0oTO3PMEKT HA YCTAHOBKE C LIMHKOBOW NIACTUHOM.
VccnepoBaHve 3aKOHOB BHELLHETO (DOTO3((EKTA.
CseToauon,
ConHeyHas 6aTapes.
Tema 2. Cmpoenue amoma
Mogenb atoma TomcoHa. OnbIThl Pesepthopda No paccesHUIO o -yactul. lMnaHeTapHas mMojenb
atoma. octynatbl bBopa. M3nyyeHne v normowleHre pOTOHOB MpW Mepexofe atoMa C O4HOr0 YPOBHA
3HEepruu Ha apyroi. Buabl cnektpos. CrneKkTp YpoBHel 3Heprum atoMa Bo4opoja.
BonHoBble cBolicTBa YacTul,. BonHbl fe bpoiins. KopnyckynspHO-BONHOBOW Lyain3M.
CNOHTaHHOE W BbIHYXEHHOE U3NYYeHNe.
TexHMYecKue YCTPOICTBA U MPaKTUYECKOe MPUMEHEHWE: CNeKTPa/ibHbI aHaim3 (CNekTpocKon),
nasep, KBaHTOBbIV KOMMNbIOTEP.
Lemoncmpayuu
Mogenb onbiTa Pesepdopa.
OnpegeneHne AnViHbI BO/HbI Nasepa.
HabntofeHne NMHeAYaTbIX CEKTPOB U3NYYeHUs.
Nazep.
Yuenuyeckuil sxcnepumenm, nabopamoprule pabomul
Hab6ntofeHne NMHeinvaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCNepUMEHTbI, [O0KasbIBalOLWME CMIOXKHOCTL CTPoeHusa fgpa. OTKpbITWME PagvoakTUBHOCTU.
OnbITbl Pe3eptopaa No onpeseneHno cocTaBa pagvoakTUBHONO usny4veHus. CBoiicTBa anbga-, 6eTa-,
raMmMa-n3nyyeHus. BnvsaHvie pagnoakTMBHOCTM Ha XXVBble OPraHn3mbl.
OTKpbITWE NPOTOHA U HeTPOHa. HyKkMoHHas mMogenb sapa IMeiiseH6epra—liBaHeHKo. 3apag, agpa.
Maccosoe yncno agpa. 3otonbl.
Anbha-pacnaf. ONEeKTPOHHbIA U MO3UTPOHHBLIM  6eTa-pacnaf. [aMMa-u3nyuyeHue. 3aKoH
pafinoakTBHOro pacnaga.
SHeprus ceA3v HYK/IOHOB B Afpe. HaepHble cusbl. JedeKT Macchl aapa.
AnepHble peakuun. [leneHne n cuHTes aaep.
ApepHbln peakTop. TepmosgepHbli cuHTe3. MpobnemMbl M NepCcrnekTVBbl SAEPHON 3HEPreTUKM.
SKONOrnyecKme acnekTbl AAepHOV 3HEPTETUKN.
AnemeHTapHble YacTuubl. OTKPbITME NO3UTPOHA.
MeTofbl HabNOAEHNA Y PETUCTPALLMMN 3/IEMEHTaPHBIX YacTuL,
®PyHAaMeHTa/IbHble B3aMMOLENCTBMA. EAVHCTBO (PU3NYECKON KapTHbI MUpa.

TexHU4YecKmne yCTpoCTBa M NPaKTUYeCKoe NPUMEHEHUE: LO3UMETP, kamepa BunbcoHa, a4epHbIii
peakTop, aTOMHas 6omba.

Lemoncmpayuu

CUYETUMK MOHM3MPYIOLLMX YacTuLL.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

VccnepoBaHue TpekoB YacTu, (Mo rotoebIM (hoTorpadmsam).

Pa3znen 8. DjieMeHTBHI ACTPOHOMHUM U ACTPOPUIUKH

JTarnbl paBUTKA acTpoHOMUK. pUKNagHOE N MUPOBO33PEHYECKOE 3HAYEHNE aCTPOHOMUM.

Bwup 3B&3aH0ro Heba. Co3Be3aus, ApKue 3BE34bl, NIaHEeTbI, X BUAVMOE ABUKEHME.

ConHeyHasa cuctema.

ConHue. CofiHeyHasd akTMBHOCTb. VCTOYHMK 3Heprum CosHua v 3B&34. 3BE3fbl, X OCHOBHbIE
XapakTepucTukn.  [AuarpaMma  «CMeKkTpa/ibHbIA  KMacC —  CBETUMOCTb».  3BE3Abl  [/1aBHOW
nocneaoBaTeNlbHOCTW. 3aBUCMMOCTb «Macca — CBETUMOCTb» [ 3BE3[ NMaBHON MOCNef0BaTe/lbHOCTM.

BHyTpeHHee cTpoeHune 3BE34. COBpeMeHHbIe NPeACTaB/IEHNA O NPOUCXOXAEHUN 1 3Boouun ConHua v
3BE37. JTanbl XU3HN 3BE34,.



MneuHblid MyTb — Hawa [anakTuka. MonoxeHwe n apwxeHne ConHua B anakTuke. Tunbl
ranakTuK. Pagmoranaktukm 1 KBasapbl. YépHble Ablpbl B A4pax raiakTuk.

BceneHHas. PacluvpeHve BceneHHoW. 3akoH Xab66na. PasberaHue ranaktuk. Teopus BonbLioro
B3pblBa. PeNMKTOBOE N3NyyeHMe.

MacwTabHasa cTpyKTypa BceneHHol. MeTaranakTumka.

HepeluéHHble Npob/iemMbl aCTPOHOMUMN.

Yuenuueckue nabniooenus

HabnogeHnss HeBOOPYXXEHHLIM TNa30M C MCMOMb30BaHVEM KOMIMbIOTEPHbLIX MPWIOXKEHWUA [N
onpegeneHns NonoXKeHNs HebGeCHbIX 06BEKTOB Ha KOHKPETHYHO [aTy: OCHOBHble c03Be3nsa CeBepHOro
nonyLuapus N apkune 3sé3apl.

Hab6ntoaeHunsa B Teneckon J1yHbl, NnaHeT, MneyHoro MyTw.

Oo0o0maromee NOBTOPeHUE

Ponb M3MKM M acCTPOHOMWUU B 3KOHOMWYECKOW, TEXHOOMMYECKON, COLMaNbHOM U 3TUYECKOW
cepax fesATeNnbHOCTU YenoBeKa, posib U MECTO (PU3MKMN 1 aCTPOHOMMMW B COBPEMEHHOM HAYUYHOW KapTuHe
MUMpa, Posb (M3NYECKOV Teopun B (HOPMUPOBaHUIN NPEACTaBNEHNIA O (IM3NYECKOW KapTHe MUpa, MecTo
(hM3nYecKor KapTWHbI MMpa B 06LLEM psay COBPEMEHHbLIX ECTECTBEHHO-HAay4YHbIX MPeLCTaB/ieHUn 0O
npupoge.

Me:knpeaMeTHbIE CBA3M

N3yueHne kypca ¢wm3Mkn 6a30BOro ypoBHS B 11 Kjacce OCYLUECTBASETCA C  Y4YETOM
cofiepXaTe/ibHbIX MeXMpPeAMETHbIX CBA3el C Kypcamy maTeMaTuku, 61onorumn, Xumuu, reorpaguu m
TEXHO/OTUN.

Mescnpeomemnvie nonwsamusi, CBA3aHHbIE C M3YYEeHMEM METOAOB Hay4yHOro MO3HaHWA: ABMiEHVE,
Hay4Hbld (hakT, runoTesa, (u3MYeckas BeMYMHAE, 3aKOH, Teopws, Hab/ofeHVe, 3KCMEPUMEHT,
MOZennpoBaHune, Mojenb, U3MepeHue.

Mamemamuxka: pelleHNe CUCTEMbI YPaBHEHWI, TPUTOHOMETPUYECKNE PYHKLMN: CUHYC, KOCUHYC,
TaHreHc, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M WX MPOEKLUMU Ha OCu
KOOpAWHAT, CNOXeHWe BEKTOPOB, MPOW3BOAHbIE 3/IEMEHTapHbIX (PYHKLUWIA, Npu3Haku nogobus
TPeyrosibHUKOB, OnpesesieHre Naowaau NIoCKMX puryp n o6véma Ten.

Buonoeus: 3NeKTPUYECKME SABMEHUS B XUBOW Npupofe, KonebaTe/bHble ABVKEHWS B HKUBOW
NpUpoe, ONTUYECKME AB/IEHNSA B XXUBOW NPUPOAE, AeCTBYE paguaLum Ha XX1Bble OpraHu3Mbl.

Xumus: CTPOEHWe aTOMOB W MOJEKYN, KPUCTIMYECKasa CTPYKTypa TBEPAbIX Tes, MeXaHU3Mmbl
06pa30BaHNs KPUCTaIMYECKON PELLETKN, CNEKTPabHbIA aHau3.

Teocpachusi:  MarHuUTHble ronoca 3eMnn, 3a1eXW MarHWTHbIX Py, (OTOCbEMKA 3eMHOWA
MOBEPXHOCTK, NpeAcKasaHne 3eMIeTPSCEHNIA.

Texnonoeuss: NUHWN  3NeKTponepefad, reHepaTtop MNepemMeHHOro TOKa, 3/1eKTPOLBUraTens,
WHOYKUVMOHHaA Meyb, pajap, PagvonpuéMHWK, TeneBm3op, aHTeHHa, TeneoH, CBY-meub,
NPOEKLMOHHBIV annapaTt, BOIOKOHHAsA ONTUKa, COMIHeYHas b6aTapes.

IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET' O OBLIEI'O OGPA3OBAHUA
OcBoeHMe yuyebHOro npeameta «®usnka» Ha YpoBHe cpeaHero obuiero obpasoBaHus (6a30Bblit
YPOBEHb) AO/MKHO 06ECneUnTb JOCTUMXKEHNE CNEAYHOLMX TMYHOCTHBIX, MeTanpeaMETHbIX U NpeaMeTHbIX
06pa3oBare/ibHbIX Pe3ynbTaToB.
JIMYHOCTHBIE PE3YJIbTATHBI
JInyHOCTHbIE pe3y/nbTaTbl OCBOEHWA YyebHOro npeametra «®dusmka» [JO/MKHbI OTpaXKaTb
FOTOBHOCTb M CMOCOOHOCTH 06YYarOLLIMXCSA PYKOBOACTBOBATHLCS CHOPMUPOBAHHOM BHYTPEHHEN MO3ULIMEN
NMYHOCTK,  CUCTEMOM  LEHHOCTHbIX  OpUEHTauMiA,  MO3UTUBHLIX  BHYTPEHHUX  YOEXAEHW,
COOTBETCTBYIOLUMX TPAAMLMOHHBIM LEHHOCTAM POCCUIACKOrO O6LLECTBA, PaCLUMPEHNE YKM3HEHHOTO
onbiTa U OnblTa AeATENbHOCTM B MPOLEcce peann3auyui OCHOBHbIX HarpaBieHU BOCMMUTATENbHOW
AEATENbHOCTH, B TOM YMC/E B YaCTU:



1) IrPpaKIaHCKOIr0 BOCIIMTAHUSA:

CthOPMMPOBAHHOCTb FPXXAAHCKOWA MO3ULMM 00Yy4aroLLerocs Kak akTMBHOMO WM OTBETCTBEHHOIO
u/ieHa POCCUIACKOro 06LLEeCTBa;

NPUHATUE TPAAULMOHHbBIX 06LLeYeN0BEYECKNX N'YMaHUCTUYECKMX N AEMOKPATUYECKMX LIEHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYH [edTe/lbHOCTb B MHTEpecax rpaxAaHCKoro o6LLecTBa,
y4acTBOBaTb B CamoynpasneHnn B 06pa3oBaTe/lbHOV OpraHu3aLmu;

YMeHVie B3alMOZECTBOBaTb C COLMaNbHbIMU MHCTUTYTamy B COOTBETCTBUM C X (YHKLMSMU W
Ha3HayYeHVeM,;

FOTOBHOCTb K IYMaHUTApPHOW 1 BONIOHTEPCKON AeATeNbHOCTH;

2) NaTPpUOTHYECKOT0 BOCIIUTAHMSI:

CthOPMMPOBAHHOCTb POCCUMCKON FPaXXAaHCKON MAEHTUYHOCTU, NAaTPUOTU3MA;

LIeHHOCTHOE OTHOLLEHWE K rocyJapCTBEHHbIM CUMBO/AM, LOCTMXKEHUAM POCCUMACKMX YYEHBIX B
06/1aCTVN (PU3NKM N TEXHUIKMN;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

CthOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOT 0 NOBEAEHUS;

CMOCOBGHOCTb OLEHMBATL CUTYaLMIO U MPUHUMATb OCO3HAHHbIE PELLEHWUs, OPUEHTUPYACh Ha
MOpP&/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM Y/C/Ie B JeATe/IbHOCTU YUYEHOTO;

0CO3HaHWe NMYHOTO BKNaZa B MOCTPOEHME YCTONUMBOIO ByayLLero;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

3CTETMYECKOe OTHOLLEHWE K MUpY, BK/KOYasA 3CTETUKY HayyHOro TBOPYECTBA, MPUCYLLEro
(hM3MYEeCKOli HaykKe;

5) TpyaoBOro BoCIUTAHUS:

VHTEpeC K pasnyHbIM cthepam NpodeccHoHanbHOW LeATenbHOCTW, B TOM YWCNE CBSA3aHHbIM C
(hM3MKOIN 1N TEXHWKOWM, YMEHMEe COBepLUaTb 0CO3HaHHbIV BbIOOp Gyaylueil npoteccun U peain3oBbIBaTb
COBCTBEHHbIE XXM3HEHHbIE MaHbl;

FrOTOBHOCTb WM CMOCOGHOCTb K 00pa3oBaHMIO M CamMo06pa3oBaHWO B 06/1acTU (PU3NKKM Ha
NPOTSHKEHUN BCEN XKN3HW;

6) 3K0JI0rM4eCKOro BOCIIUTAHUS

C(hOPMMPOBAHHOCTb  3KONIOFTMYECKOWA  KyNbTypbl,  OCO3HaHWe  rnobanbHOro  Xxapaktepa
9KO/IOrMYeCcKMX npobnem;

NNaHUPOBaHME W OCYLLECTB/IEHNE [EVCTBUI B OKPYXXAlOLEeid cpefe Ha OCHOBE 3HaHWs Lenei
YCTONYMBOr0 PasBUTUA Ye/IOBEYECTBE;

pacluMpeHne OnbiTa [eATe/IbHOCTW 3KONOTMMYECKOW HanpaBfeHHOCTV Ha OCHOBE MMEIOLLMXCS
3HaHWI Mo U3mKe;

7) HEHHOCTH HAYYHOTI'O MO3HAHHUS

C(hOPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUA
(hr3nmyecKoii HayKw;

0CO3HaHWe LEHHOCTWM Hay4HOW [AesATeNbHOCTW, TFOTOBHOCTb B MPOLECCE W3YYEHMst (I3UKM
OCYLLECTB/IATb NMPOEKTHYIO W UCCNE0BAaTENbCKYHO AeATe/IbHOCTb UHANBUAYANbHO W B Fpyne.

METAIIPE/METHBIE PE3YJIBTATHI
IMo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TeliCTBHA
ba3oBble JJoruuecKkue AJeCTBUA:
CaMOCTOSTENbHO (JOPMYNMPOBATL M aKTyanIM3MpoBaTh NPo6/eMy, pacCMaTpuBaTb €€ BCECTOPOHHE;
OnpefenaThb Lenun AeaTeNlbHOCTK, 33aBaTh NnapameTpbl U KPUTEPUN UX SOCTUMXKEHUS;
BbISBNATL 3aKOHOMEPHOCTM 1 NPOTUBOPEUMS B pacCMaTPUBaEMbIX (DU3NUECKNX ABMEHUAX;
pa3pa6aTb|BaTb nnaaH peLleHns I'Ip06ﬂeMbI C yl-IéTOM aHa/In3a MMeEKLWNXca MaTtepunasibHbIX U
HeMaTepuabHbIX PecypcoB;
BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb, OLUEHNBAaTb COOTBETCTBUE PE3Y/IbTATOB LENAM, OLUEHUBATb
PUCKN MOCNeACTBUIA AeSTENbHOCTY;



KOOPAMHMPOBAaTb W BbINOMHATL  paboTy B YCMOBUAX  PeaibHOro, BUPTYa&IbHOIO WU
KOMOWHMPOBAHHOTO B3aMMOAECTBUS;

pa3BuBaTb KPeaTVBHOE MbILLEHNE NMPU PELLIEHNM XXU3HEHHBIX NMPO6eM.

ba3oBble uccienoBaTebCcKHe AeCTBUS

B/lafleTb HAY4YHOW TEPMMHONOTUEN, K/OUYEBLIMW MOHATUSMW U METOLaMM (PU3NYECKOI Hay KM,

B/lafleTb HaBblKaMKn y4ebHO-UCCef0BaTeNlbCKON 1 NPOEKTHON feATeNbHOCTU B 061aCTU UMK,
CMOCOBHOCTLIO M FOTOBHOCTbKO K CaMOCTOSITE/IbHOMY MOMCKY METOAOB peLlueHust 3af4ady (hM3nMyeckoro
COZepXXaHus, MPUMEHEHMIO Pa3/INYHbIX METOL0B MO3HaHNS;

BMafeTb BuAaMW  [eATeNbHOCTM MO  MOSyYEHWKO HOBOIO 3HaHWsA, €ro WHTepnpetauumu,
npeobpasoBaHNI0 M MPUMEHEHWNIO B Pa3/IMYHbIX YYEOHbIX CUTyauusx, B TOM 4uCie Npu CO3[aHuM
y4YeOHbIX MPOEKTOB B 06/1aCTN PUINKN;

BbISIB/IATb NMPUUYNHHO-CNEACTBEHHbIE CBS3U M aKTyaiM3npoBaTb 3afadvy, BblABUraTb rmnotesy eé
peLleHns, HaxoAMTb apryMeHTbl A1 [OKa3aTeNbCTBa CBOWX YTBEPXKAEHWI, 3afjaBaTb MapaMeTpbl K
KpUTEPUN peLLEHNS;

aHasM3npoBaTb MO/MYYEHHbIE B XO4e PeLUeHWs 3afayn pesy/ibTaTbl, KPUTUYECKU OLEHMBATb UX
[0CTOBEPHOCTb, NMPOrHO3MPOBAThb M3MEHEHVE B HOBbIX YC/I0BUSIX;

CTaBUTb M (hOPMYNPOBaTb COBCTBEHHbIE 3aa4M B 06pa30BaTe/lbHOW AeATeNIbHOCTU, B TOM YuC/e
NPy N3y4eHnn PU3NKu;

[aBaTb OLeHKY HOBbIM CUTYaLMsAM, OLeHUBATb NPUOBPETEHHDIN ONbIT;

YMETb MePEHOCUTL 3HAHWA MO PU3MKE B NMPAKTUYECKYHO 06/1aCTb XN3HeLeATeIbHOCTY;

YMETb UHTErpupoBaTh 3HaHWA U3 PasHbIX NPeLMeTHbIX 06nacTel;

BblABMraTb HOBbIE MAEWN, NPeaiaraTb OPUrMHaNbHbIE MOAXOAbI N PELLEHNS;

CTaBUTb NPO6EMbI 1 331a4K, AOMNYCKatoLLMe albTEPHATUBHbIE PELLEHNS.

Padota ¢ nndopmanueii:

B/IaZleTb HaBbIKaMU MOyYeHUS MHAPOPMALMN (PU3NYECKOTO COLEPXKAHUS U3 UCTOYHMKOB PasHbIX
TUMOB, CaMOCTOSTENIbHO OCYLLECTB/ATL MOWCK, aHaaM3, CUCTeMaTM3auuio U MHTeprpeTauuto
MH(OPMaLMKN pa3NYHbIX BUAOB 1 OPM NpeacTaBneHms;

OLeHMBaTb OCTOBEPHOCTb MH(OpMaLMK;

1CNONMb30BaTb CPeAcTBa MHHOPMALMOHHBIX N KOMMYHWUKAUMOHHBLIX TEXHOMOIMWA B peLleHun
KOrHUTMBHBIX, KOMMYHMUKATMBHbIX W OpraHuW3auuoHHbIX 3aga4y € CcobnogeHneM  TpeboBaHWi
3PrOHOMUKM, TEXHUKN GE30MacHOCTW, FUTMEHbI, PecypcocOepexXeHns, npaBoBbIX U 3TUYECKMX HOPM,
HOPM MH(OPMaLMOHHOW 6e30NacHOCTY;

co34aBaTb TEKCTbl (PU3NYECKOrO COAEpXKaHusi B pasMyHbIX (hopmaTtax C YYETOM HazHaueHus
WH(OopMaLMK 1 LeNeBol ayanutopum, Bbibupas onTuManbHyo (hopMy NpeacTaBNeHNs 1 BU3yain3aunu.

KoMMyHuKaTHBHBIE YHHBEpPCcAJIbHbIE y4eOHbIe JeCTBHS:

OCYLLECTBNATL 00LLEHME HA YPOKax (PU3NKN N BO BHEYPOUHOIN AEATENbHOCTY;

pacno3HaBaTh MPeAnoCbIIKA KOH(MKTHBIX CUTYaLMi U CMArvaTh KOHGINKTbI;

pa3BEPHYTO M IOTUYHO M3/1araTb CBOK TOUKY 3PEHUS C UCMO/Ib30BaHNEM S3bIKOBbIX CPEACTB;

MOHUMATb M MCMOMb30BaTb NPeNMYLLECTBa KOMaHAHOW Y UHAMBUAYaIbHON paboTl;

BbIOMpaTb TEMATWKY W MeTOfAbl COBMECTHbIX [AENCTBMIA C YYETOM OOLUMX WHTEPECOB MU
BO3MOXHOCTEN KaXKA0ro YsieHa KOEKTUBa,;

NPUHUMATb LieNI COBMECTHOW LeATe/IbHOCTW, OPraH130BbIBaTb U KOOPAUHUPOBATb AENCTBUA NO eé
[OCTVDKEHUIO: COCTaBMsiTb NfaH AENCTBUIA, pacnpefensTb POAM C YYETOM MHEHWUI Y4YaCTHUKOB,
06CyXaaTb pesy/ibTaTbl COBMECTHOI paboThl;

OLeHMBaTb KayecTBO CBOEro BK/afa WM KaXKAOro y4yaCTHMKA KOMaHAbl B OOLMIA pe3ynbTaT Mo
pa3paboTaHHbIM KpUTEPUSIM;

npegfiaratb  HOBble MPOEKTbl, OUEHMBATb WAEW C MNO3MULMM  HOBU3HbI, OPUTMHASILHOCTM,
MPaKTUYECKOIN 3HAYMMOCTH;

OCYLLECTBNATL MO3UTUBHOE CTpaTermyeckoe MoBefeHUe B Pas/IMYHbIX CUTyauusx, MNposBsaTb
TBOPYECTBO U BOOOGPaXxKeHWE, BbITb UHULMATUBHBLIM.



Pel“y.]'lﬂTI/lBH])Ie YHUBEpPCAJIbHbIC y‘leﬁﬂble IleﬁCTBHﬂ
Camoopranuszanus:

CaMOCTOSITENIbHO ~ OCYLLECTB/ATL  MO3HABaTE/IbHYHO  [eATeNbHOCTb B 06nMacTv  (M3MKM 1
acTPOHOMMW, BbISBMIATL NPO6/1EMbI, CTaBUTL U POPMY/IMPOBATL COOCTBEHHbIE 3a4auK;

CaMOCTOSTENIbHO COCTaBMATb MMaH pelleHnss pacyéTHbIX W KayeCTBEHHbIX 3afad, naH
BbINOJIHEHUA MPAKTUYECKON paboTbl C YYETOM MMEIOLLMXCS PecypcoB, COOCTBEHHbLIX BO3MOXHOCTEW U
npeanoYTeHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaUMAM;

pacLmpsATL paMKu y4ebHOro npegmMeTa Ha OCHOBE SIMYHBIX NPeAnoYTeHWIA;

AenaTtb 0CO3HaHHbIN BbIOOP, apryMEHTMPOBAThL €ro, 6path Ha Ce6st OTBETCTBEHHOCTb 3a PeLLEHME;

OLeHMBaTb NPUOBPETEHHBIV ONbIT;

cnocobcTBOBaTL (POPMMPOBAHMIO U MPOSIBIEHWIO 3PYAMLMM B 061acTM (IM3MKK, MOCTOSHHO
NOBbILLIATL CBOV 06Pa30BaTe/bHbIN U KyNbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIH HHTEJJIEKT:

[iaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCWUTb KOPPEKTMBbI B [AeATeNbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/ibTaToB LeNsm;

BMafeTb HaBblKaMy MO3HaBaTeNbHOW PedIeKCMn Kak OCO3HaHWSi COBEepLUaeMbIX [AeiCTBUlA ©
MbIC/IUTENbHbIX NPOLECCOB, UX Pe3y/bTaTOB 1 OCHOBAHMWIA;

CNOMb30BaTh NPUEMbI pethNIeKCUn 419 OLEHKM CUTYyauun, Bbibopa BEPHOIO PeLLeHNs;

YMETb OLeHMBATb PUCKM 1 CBOEBPEMEHHO NPUHUMATL PELLEHNSA MO UX CHDKEHWIO;

NPUHUMATb MOTUBbI U apryMeHTbI APYTrUX NPU aHan3e pesy/ibTaToB AesTe/lbHOCTY;

NpUHUMaTbL cebs, MOHMMas CBOM HeLOCTaTKN U JOCTOMHCTBA;

NPUHUMATb MOTUBbI U apryMeHTbI ApYTrUX NPU aHan3e pesy/ibTaTtoB AesTeNlbHOCTY;

npu3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLUMOKW.

B npouecce JOCTUXEHMA NMMYHOCTHBIX Pe3y/bTaToB 0CBOEHUA NPOrpamMmmbl Mo n3nKe 41 YPOBHSA
CpenHero 00LIero 06pa3oBaHWs Yy 00Y4arOLLMXCS COBEPLUEHCTBYETCS 3MOLMOHAMbHbIA MHTENNEKT,
npegnonaratowmii chopMMpPOBaHHOCTb:

CaMOCO3HaHW$, BKIHOYAOLLEro Crnoco6HOCTb MOHUMMATb CBOE 3MOLMOHa/IbHOE COCTOsIHWE, BUAETb
Hanpas/fieHWs Pa3BUTNA COGCTBEHHON AMOLIMOHaNbHOW cthepbl, ObITb YBEPEHHBIM B CEOE;

caMoperysimpoBaHns, BK/IOYAKOLLEro CaMOKOHTPO/b, YMEeHWe MPUHMMaTb OTBETCTBEHHOCTbL 3a
CBOE MoBeAeHNe, CNOCOBHOCTL aAanTMPOBaTLCA K SMOLMOHAIbHBIM U3MEHEHUAM W NPOSABNATL TMOKOCTb,
ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHEN MOTMBALMK, BKIHOYAIOLWEN CTPEM/IEHNE K AOCTUXKEHUIO LesM 1 ycrexy, OnTUMU3M,
WNHULMATMBHOCTb, YMEHWE [eiiCTBOBaTb MCXOAS 13 CBOMX BO3MOXHOCTEN;

aMMaTuK, BK/KOYaKOLLE CNOCOOHOCTb NOHMMATb AMOLMOHA/IbHOE COCTOSIHUE APYTUX, YUUTbIBATb
ero nNpu oCyLeCTBNEHMN 06LLEHMS, CNOCOOHOCTb K COYYBCTBUIO 1 COMEPEXMBAHWIO;

CoLMasbHbIX HaBbIKOB, BKHOYAOLLMX CMOCOOHOCTb BbICTPaBaTh OTHOLLEHUS C APYTMMU NIO4bMU,
3a60TUTLCS, NPOABNATL MHTEPEC U paspeLuaTb KOHMINKTbI.

NMPEAMETHBIE PE3YJIbTATbBI

K KoHUy 06yyeHuns B 10 kiaacce NpPeAMETHbIE Pe3ynbTaTbl HA 6a30BOM YPOBHE [O/MKHbI OTpaXKaTb
ChopMMPOBAHHOCTb Y 06YYHaOLLMXCA YMEHMWIA:

AEMOHCTPMUPOBATL Ha MpMMepax Posib U MeCTO (DM3NKM B POPMMPOBAHNIN COBPEMEHHOW Hay4HOI
KapTUHbI MWpa, B PasBUTUN COBPEMEHHON TEXHUKW W TEXHONOTUWA, B NPAKTUYECKON [AeATesIbHOCTU
Noaei;

YUUTbIBaTb FpaHULbl MPUMEHEHNS M3YYEHHbIX (U3NYECKMX MOAENE: MaTepuanbHas TOuKa,
MHepuMaibHaa cucTeMa OTCYéTa, abCONOTHO TBEPAOE TeNo, MAealbHbIA ra3, MOAENN CTPOEHMS rasos,
YXMAKOCTEN 1 TBEPAbIX T/, TOYEUHbIV 3NEKTPUYECKUIA 3apAL, NPY PeLLeHN (hM3NYECKMX 3a4ay;

pacnosHaBaTtb (hu3nyeckune ABNeHNS (NPOLECChI) N OOBACHATL MX Ha OCHOBE 3aKOHOB MEXaHWKW,
MOJIEKYNAPHO-KMHETUYECKOM TEeopuM CTPOEHWUS BELLeCTBa W 371EKTPOAMHAMUKW:  PaBHOMEPHOE U



PaBHOYCKOPEHHOE MPAMOJINHEHOE [ABWXEHWe, CBOOOLHOE nafeHue Ten, LBWKEHUE MO OKPYXHOCTH,
NHepuwus, B3auMogencTeme Ten, anddysns, 6pOyHOBCKOE ABWXKEHWE, CTPOEHUE XMUAKOCTEN U TBEPAbIX
Ten, W3MeHeHve 06béma Ten npu HarpeBaHUW (OXNI&XKAEHUW), TErnaoBOE PaBHOBECWE, WCMapeHue,
KOHZEeHcaums, nnasfeHve, KpUCTaNIn3aums, KMNeHne, BNaXKHOCTb BO3AyXa, MOBbILIEHNE AaB/eHNs rasa
NPy ero HarpeBaHnn B 3aKPbITOM COCYfe, CBA3b MeXAy napameTpamy COCTOSHUA rasa B M30MpoLeccax,
aNeKTpuU3aums Ten, B3aMoeCcTBMe 3apsioB;

OMUCbIBaTb MEXaHWYeCcKoe [ABWKEeHMe, MCMOoMb3ys (PU3NYECKMe BEIMYMHBI: KOOPAMHATa, MyTb,
nepemeLLleHNe, CKOPOCTb, YCKOPeHWe, Macca Tena, Cwia, WMMNYMbC Tena, KWHETUYEecKas 3Heprus,
noTeHUManbHas aHeprus, MexaHuyeckas paboTa, MexaHU4eckas MOLLHOCTb; MPW OMUCaHUW NPaBWIbHO
TpakToBaTb (YU3NYECKWUIA CMbIC/T UCMOMb3YEMbIX BE/IMYUH, UX O0603HAYEHUS U eAWHWLbI, Haxo4uTb
(hopMy b, CBA3bIBAOLLME JAHHYHO (PU3NYECKYHO BENMYMHY C APYTMMU BETMHNHAMU;

ONMCbIBaTb M3YYeHHble TersioBble CBOMCTBA TeN W TEN/OBble SB/IEHUSA, UCMO/Mb3Ya (HU3NYeCcKue
BE/IMYVHbI: [aBfieHVe rasa, TeMnepaTypa, CPefHss KUHEeTUYecKas 3HEeprus XaoTUYeCKOro [ABVDKEHWS
MOJIEKY/1, CpeAHEeKBaPaTUUYHAsA CKOPOCTb MOJIEKY/], KOIMYECTBO TEMN/OTbI, BHYTPEHHAS 3HEprus, paboTa
rasa, KoaghpuuUMeHT Moae3HoOro AencTens Ten0BOro ABUraTens; npy OnNucaHUM NpaBuIbHO TPaKTOBaTb
(PU3NYECKNIA CMBICN WCMOMb3YEMbIX BE/IMYUH, UX OO03HAYEHUS W eAWMHULbI, HaXOAUTb (OPMYIbI,
CBA3bIBAIOLLVE AaHHYIO (PU3MYECKYHO BENMYWHY C APYTVMU BEIMYNHAM;

OMUCbIBaTb  M3YYeHHblE 3N1EKTPUYECKNE CBOWCTBa BeLLeCTBa W 3NIEKTPUYECKME  ABJIEHMS
(npoueccobl),  MCMoNb3ys  (U3NYECKNE BeNMYMHBL:  3NEKTPUYECKUIA  3apsf, 3MEKTPUYECKOoe MOe,
HanpsXKEHHOCTb NONA, NOTEeHUMan, Pa3sHOCTb MOTEHUMasIoB; MPU OMUCaHWW MpPaBUIbHO TPaKTOBaTb
(PU3NYECKNIA CMbIC/T WCMOJMb3YEMbIX BEMMYUH, UX 0603HaYeHUs U eAVHWLbI; YKa3blBaTb (HOpPMY/ibl,
CBA3bIBAIOLLVE JAHHYIO PU3MYECKYHO BENMYMHY C APYTMU BENIMYMHAMNA;

aHasM3npoBaTb r3nYeCcKne NPOLECChl N ABEHNS, UCMOMb3YS (PU3NYECKMe 3aKOHbI U MPUHLMUMBI:
3aKOH BceMupHOro TaroteHus, |, 11 v 111 3aKoHbl HbIOTOHa, 3aKOH COXPaHEHMS MeXaHUYeCKON aHepruu,
3aKOH COXpaHeHUs UMMy/bCa, NPUHLMM CYMNeprno3vumMy CU, MPUHUMN PaBHONPaBUA WHepLMa/IbHbIX
CUCTEM OTCYETA, MONEKY/NIAPHO-KMHETUYECKYO TEOPUID CTPOEHWS BELLECTBA, rasoBble 3aKOHbl, CBA3b
CpeaHei KMHETUYECKO 3Heprum TenoBOro ABVXXKEHWS MONEKYN C abCOMKOTHOM TeMnepaTypo, NepBsbiil
3aKOH TepMOUHAMUMKK, 3aKOH COXPaHeHWs 3/IeKTPUYECKOro 3apsaa, 3akoH Ky/ioHa, npy 3ToM pasnimyarb
C/IOBECHYIO (hOPMYNMPOBKY 3aKOHa, ero MaTeMaTU4yecKoe BbIpaXeHWe W ycnoBua (rpaHuLpbl, 061actu)
NPUMEHNMOCTW;

06BACHATb OCHOBHbIE MPUHUMMbLI AEACTBUA MallMH, NPUOOPOB N TEXHUYECKMX YCTPOWCTB;
pasfinyaTb YCnoBus Ux 6e30MacHOro MCnosb3oBaHUsA B NOBCEAHEBHOM XM3HY;

BbIMO/HATL  3KCNEPUMEHTbI MO UCCNESOBaHUIO  (U3NYECKUX  ABMIEHWIA M MPOLECcoB C
MCMONb30BaHNEM MPAMbIX U KOCBEHHbIX W3MEPEHWA, Npu 3TOM (HOpMy/MpoBaTb Npobemy/3afadvy u
rmnoTesy yuyebHOro aKcrnepumMeHTa, cobupatb YCTaHOBKY U3 NPeL/10XKeHHOro 060pyfoBaHns, NPOBOAUTb
OMbIT M POPMY/IMPOBATH BbIBOLbI;

OCYLLECTBNATL MPSAMbIE U KOCBEHHbIE W3MEPeHUs (PU3NYECKUX BEeNUYMH, MpU 3TOM BblOMpaTh
ONTUMa/IbHbIA  CNOCO6 M3MEPEHUS U UCMO/Mb30BaTb WM3BECTHbIE METOAbl OLEHKM MOrpeLIHOCTEN
N3MEpPEHNIA;

nccnefoBaTb 3aBUCMMOCTM MeXAY (U3NYECKUMWU BeMYMHAMK € UCMO/b30BaHUEM  MPAMbIX
M3MepeHniA, NPU 3TOM KOHCTPYMPOBATb YCTaHOBKY, (MKCUPOBAaTb pe3y/ibTaTbl NOMYHYEHHON 3aBUCUMOCTU
(hU3nYeCKNX BeNUUMH B Buie Tabnuy, 1 rpaukos, feNaTb BbIBOAbI M0 pe3y/bTatam UCCef0BaHus;

cobntogath npasuna 6e30nmacHOro Tpyda Npu NpPOBeAEHWUU WUCCefoBaHWIA B paMKkax Y4ye6HOro
3KCNeprMeHTa,  y4ebHO-UCCNefoBaTeNIbCKOM W MPOEKTHOM  AeATENIbHOCTM € MUCMOJ/Ib30BaHWEM
N3MepUTENbHbIX YCTPOIACTB 1 NabopaToOpPHOro 060pya0BaHNS;

pewwaTb pacyéTHble 3afayn C ABHO 3afaHHON (DU3MYECKON MOLENbio, UCMOMb3ys (PU3Myeckue
3aKOHbl M NPUHLMMbI, HA OCHOBE aHasiM3a YC/oBMA 3afaqn BbIoMpaTb PU3NYECKYH0 MOZENb, BblLeNATb
(hU3nYecKme BeIMUNHBI N (DOPMY/Ibl, HEOOXOAMMbIE AN eé peLUeHWs, NPOBOAUTL PacyéTbl U OLEHMBATb
peaslbHOCTb NOTYYEHHOTO 3HAYEHUS (P13NYECKON BESIMYUHBI;



pewwatb KayeCTBEHHble 33afayn: BbICTpavMBaTb JIOTUYECKU HENPOTMBOPEUMBYHO  LIEMOYKY
PacCyeHunin ¢ 0Nopowi Ha N3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKIME ABNEHUS;

CNOMb30BaThb MPU PELLeHNN YYeOHbIX 3afay COBPEMEHHbIE MH(OPMALMOHHbIE TEXHONOrMN Ans
MoucKa, CTPYKTYPUPOBaHWS, WHTepnpeTauum W MpeAcTaBneHns y4yebHOW U HayyYHO-MOMNYyNspHON
WH(OpMaLMK, MONYYEHHOW M3 PasMYHbIX WCTOYHUKOB, KPUTWMYECKW aHann3vnpoBaTb MNOMyYaemyto
NHHOPMaLNIO;

NPUBOAUTL MPUMEpPbI BKIaLa POCCUIACKMX U 3apyBeXKHbIX YUYEHbIX-(U3NKOB B PasBUTME HayKMU,
06BACHEHME NPOLLECCOB OKPYXKAIOLLEr0 MUPa, B Pa3BUTIE TEXHUKWN U TEXHOOTUIA;

1CNOMb30BaTb TEOPETUYECKME 3HaHWA MO (DM3UKe B MOBCEAHEBHOM >KU3HW AN 06ecneveHus
6e3onacHOCTM Mpu obpalieHnn € npubopaMnm M TEXHUYECKUMM YCTPOWCTBaMW, ANS COXPaHeHUs
30,0p0BbA 1 COB/IOAEHNS HOPM 3KO/IOTMYECKOr0 MOBeAEHNS B OKPY)XatOLLLei cpefe;

pabotaTb B rpynne C BbIMOSHEHWMEM pa3IMYHbIX COLUMANbHbIX PONel, NnaHupoBaTb pPaboTy
rpynnbl, pauuvoHasbHO pacnpefensTe 0653aHHOCTM WM MNNaHUPOBaTb AEATENbHOCTb B HECTAaHA4APTHbIX
CUTYaUWsIX, aleKBaTHO OLeHMBATb BKaZ KaXKAOro M3 YYaCTHUKOB rpynmbl B PeLleHre paccMaTprBaeMoii
npo6embl.

K KoHUy 06yyeHus B 11 kiacce NpeAMeTHbIE Pe3ynbTaTbl HA 6a30BOM YPOBHE LO/MKHbI OTpaXKaTb
CHOPMMPOBAHHOCTb Y 06YYAKOLLMXCA YMEHWIA:

[EMOHCTPMPOBATh Ha Npumepax posib U MecTo (PU3MKN B (POPMUPOBAHNN COBPEMEHHOIN HAy4HOM
KapTWHbl MUpa, B Pa3BUTUM COBPEMEHHOW TEXHWUKM W TEXHONMOrWIA, B MPaKTUYEeCKOW [AesTeIbHOCTM
NtOAei, LLeNOoCTHOCTb U eAMHCTBO (PU3NYECKON KapTUHBI MUPa;

YUUTLIBATb FPaHULbl NMPUMEHEHNS U3YUYEHHbIX (DU3NYECKMX MOZENe: TOYEUHbIA 3NEKTPUYECKUNIA
3apsg, Nyy CBeTa, TOYEYHbI UCTOYHMK CBETa, fAjepHas MOAeNb aToMa, HYK/IOHHas MOofeNb aTOMHOro
f4pa Npu peLeHnn PrU3nYecknx 3agau;

pacnosHaBaTb (u3nyeckne ABfeHUA (Mpoueccbl)) M OOBACHATb WX Ha OCHOBE 3aKOHOB
3NEKTPOAVMHAMUKN N KBAHTOBOW (PU3MKKN: 3/1IEKTPUYECKas MpPOBOAMMOCTb, TEM/I0BOE, CBETOBOE,
XUMUYECKOe, MarHUTHOe [eWCTBMS TOKa, B3aMMOAENCTBME MarHWTOB, 3M1EKTPOMArHUTHas WHLAYKLMA,
AeCTBME MAarHUTHOrO MNONS Ha MPOBOAHMK C TOKOM W [ABMXYLUMIACA 3apsd, 3NeKTPOMarHUTHble
KonebaHWs W BOMHbI, MPSMOJIMHEHOE pacnpoCcTpaHeHWe CBeTa, OTpPakeHue, MpenoM/IeHue,
nHTepdepeHumMs, Andpakuns 1 nonspusaums cBeTa, AWCMEpCUs CBeTa, (HOTO3MEKTPUYECKUIA I(deKT
(boTO3(hhekT), CBETOBOE [aBneHMe, BO3HWKHOBEHME JMHEMYATOro CreKTpa artoma BOAopoAa,
eCTecTBEHHas M UCKYCCTBEHHas PafnoaKTUBHOCTD;

ONMCbIBaTb  M3YYeHHble CBOMCTBA BellecTBa (3NEKTPUYECKMe, MarHUTHble, OMTUYECKUe,
3N1EKTPUYECKYIO NPOBOAMMOCTb Pas/INUHbIX CPes) U aeKTpoMarHUTHbIE AB/IeHMs (MPOLLECChI), UCNOb3yA
(hM3nYECKME BENNUMHBI: 3MIEKTPUYECKINIA 3apsj, Cuna TOKa, 3MEKTPUYECKOE HampshXKeHUe, 3NeKTpUYecKoe
COMNPOTUB/EHNE, PA3HOCTb MOTEHLUMANOB, 3/IEKTPOABMXKYLLAA CUia, paboTa TOKa, MHAYKLMA MarHATHOMO
nons, cuna Amnepa, cuna JlopeHua, UHAYKTUBHOCTb KaTyLUKW, 3HEPrMs 3NEKTPUYECKOTO 1 MarHUTHOIO
nonei, Nepuoj M 4yactoTa KonebaHWin B KosnebaTeNbHOM KOHTYpe, 3apsj W Cuna TOKa B npouecce
rapMOHUYECKUX 3/IEKTPOMArHUTHbIX KOoNebaHWiA, (hOKYCHOE PaccTosiHWe U ONTUYECKas CUia SIMH3bI, Npu
ONMCaHUM MPaBWIbHO TPaKTOBaTb (YM3MYECKMIA CMbIC/T WCMO/b3YEMbIX BEIMYMH, UX 0603HAYeHUs W
eMHMUBI, YKa3blBaTb (OPMYy/bl, CBA3bIBAOWME [aHHYID (DU3NYECKYKD BEIMYMHY C  APYrvMu
BENMYMHaMM;

OMUCbIBaTb M3YYeHHbIe KBAHTOBbIE AB/EHMA W MPOLECCHI, UCMOMb3ya (U3NYECKME BESIMYUHDI:
CKOPOCTb 3/1EKTPOMArHUTHbIX BOJH, A/IMHA BO/HbI U 4acTOTa CBETa, 3HEPrvs U UMMYbC (DOTOHA, NEPUOS,
nonypacnaga, 3Heprus cBa3v aTOMHbIX a4ep, NPy ONUCaHUM NPaBUIbHO TPAKTOBATb (PU3NYECKUIA CMbICT
NCNOMb3YEMbIX BE/IMYUH, X 0003HAYEHUS U eAMHULbI, YKa3blBaTb (OPMY/bl, CBA3bIBAOLLME AaHHYHO
(hM3NYECKYIO BEIMUUNHY C APYTMU BEIMYMHAMMU, BbIYUCAATL 3HAYEHNE (IU3NYECKON BENNYMHBI,

aHanmM3npoBaTb PU3nNYecKmne NPOLECCHl U ABMIEHNS, UCMONb3YS (DU3NYECKME 3aKOHbI U MPUHLMUIBI:
3aKoH OMa, 3aKOHbI MOC/e0BaTeNIbHOrO U Napanfie/lbHOro COeAMHEHNA NPOBOAHUKOB, 3aKOH [hKoyns—
JleHua, 3aKOH 3/1eKTPOMarHUTHOW MHAYKLUMMW, 3aKOH NPAMONVHENHOrO pacnpoCTpaHeHMs CBETa, 3aKOHb!
OTPaXEHWS1 CBETa, 3aKOHbl MPESIOMNEHUA CBETa, YpaBHeHWe JNHWTeNHa Ans (oTo3ddekTa, 3aKOH



COXPaHeHUs 3Heprum, 3aKOH COXPaHeHUs UMMy bCa, 3aKOH COXPaHEHWs 3NIeKTPUYECKOro 3apsasa, 3akoH
COXpaHeHMs MacCoBOro Yncna, NocTynartbl bopa, 3aKOH PagMoakTMBHOIO pacnaga, Npu 3ToOM pasimyatb
CNOBECHYIO (POPMY/IMPOBKY 3aKOHA, ero MaTeMaTU4yeCcKoe BbIpaXXeHWe 1 ycnosus (rpaHuupl, 061acti)
NPUMEHUMOCTW;

onpefensTb HanpaeNeHWe BeKTopa WHAYKUMW MarHUTHOrO Mons MPOBOAHUKA C TOKOM, CU/bl
AmMnepa 1 cunbl JlopeHua;

CTPOUTL ¥ ONUCLIBATb N306paXKeHMe, CO34aBaeMOe MI0CKUM 3epKasioM, TOHKOW JINH30IA;

BbIMOMHATL  3KCMEPUMEHTbI MO WCCNEAOBaHWIO  (DM3NYECKUX SBMEHWIA U MPOLECCOB C
1CNOMb30BaHNEM MPAMBIX MU KOCBEHHbLIX WM3MEPEHWIA: Mpy 3TOM (hopMynMpoBaTh Npob6remy/3agady u
rmnoTesy y4yebHOro aKCreprMeHTa, cobMpaTh YCTAHOBKY M3 NPeSJIOXKEHHOro 060pyA0BaHNS, MPOBOAUTb
OnbIT 1 POPMY/IMPOBATH BbIBOb;

OCYLLECTBNATL MPSAMbIE M KOCBEHHblE U3MEPEHUs (PU3NYECKUX BENYMH, MPU 3TOM BblIGMpaTb
ONTUMaNbHbIA  CNOCO6 M3MEPEHUS W WCMOMb30BaTb M3BECTHble METOAbl OLEHKM MOrpeLuHoCTel
N3MepeHNii;

nccneaoBaTb 3aBUCUMOCTM (PU3NYECKUX BEIMYMH C MCMOMb30BAHMEM MPSAMbIX M3MEPEHWiA: npu
3TOM KOHCTPYMpOBaTb YCTaHOBKY, (PMKCMPOBATb pe3y/bTaTbl MO/YyYEHHOW 3aBUCUMOCTU (PU3NYECKMX
BE/IMYMH B BuAe TabnuL, 1 rpadvkos, fenaTb BbIBOAbI MO pe3y/ibTaTam UCCefoBaHus;

cobnofatb npaswna 6e3onacHoOro Tpyda Npu NpoBeLeHWM UCCef0BaHWn B pamkax y4eOHOro
9KCMEPUMEHTa,  Y4YeOHO-MUCCNeaoBaTeIbCKOM U MPOEKTHOW  AeATeNbHOCTM € MUCMOJIb30BaHMEM
M3MepUTENbHBLIX YCTPOCTB M NabopaTOPHOro 060pyA0BaHNS;

pellatb pacyéTHble 3afayn C SIBHO 3afaHHON (DM3NYECKO MOAENbIO, WCMOb3ys (PU3NYECKME
3aKOHbl M MPUHLMMNbI, HA OCHOBE aHa/n3a YC/0BUS 3afa4un Bbl6MpaTb (IU3NYECKYIO MOZAENb, BblAENATb
(hn3nyeckme BeIMUNHBLI U (HOPMY/Ibl, HEOOXOAMMbIE ANA €€ peLUeHns, NPOBOANTb PacyéTbl U OLEHMBATb
peaslbHOCTb NMOJTYYEHHOT 0 3HAYEHUS (PU3NYECKON BENIMYUHBI;

pelatb KayeCTBEHHble 3afayn: BbICTpamMBaTb JIOTMYECKU HENPOTMBOPEUMBYHO  LIEMOYKY
PacCyeHunin ¢ 0Nnopowi Ha N3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKIME ABNEHUS;

1CNOMb30BaTh MPU PELLEHMN YYeOHbIX 3afay COBPEMEHHbIE MH(POPMALMOHHbIE TEXHONOMMN ANs
MoucKa, CTPYKTYPUpPOBaHWS, WHTepnpetauum W MpeAcTaBneHns y4yebHOM W Hay4yHO-MOMNyNsApHON
WH(OpMaLWK, MONYYEHHOW M3 PasMYHbIX WCTOYHUKOB, KPUTMYECKW aHann3vpoBaTb MNOMyYaemyto
NHHOPMaLNIO;

06BACHATL MPUHUMNLI AENCTBMA MaluWH, MPUOOPOB U TEXHWUYECKUX YCTPOMCTB, pasnmyarb
yCnoBuMa nx 6e30MacHOro MCnofb3oBaHUSA B MOBCEAHEBHOM YXU3HM;

NPYBOANTL NPUMEpPbI BKIaLa POCCUNCKMX M 3apyOeXHbIX YUYEHLIX-(DU3NKOB B pa3BUTUE HayKW, B
06BACHEHME NPOLLECCOB OKPYXKAIOLLEr0 MUPa, B Pa3BUTINE TEXHUKIN U TEXHOOMUIA;

1CNOMb30BaTb TEOPETUYECKME 3HaHWA MO (DM3UKe B MOBCEAHEBHON >KU3HW AN 06ecrneveHus
6e3onacHOCT nNpu obpalleHUn ¢ npubopamyv U TEXHUYECKUMWU YCTPOWCTBAMM, [J/11 COXPaHeHWs
300pOBbs U COONOAEHNS HOPM 3KONIOTMYECKOr0 MOBEAEHUS B OKPYXKAIOLLIEN cpese;

pabotaTb B rpynmne C BbIMOJHEHWEM pPa3/IMYHbIX COLUMaNbHbIX PONel, NnaHupoBaTb paboTy
rpynnbl, pauuvoHasbHO pacnpefensTe 0653aHHOCTY W NIaHWPOBaTb [eATe/IbHOCTb B HeCTaHAapTHbIX
CUTYaUWsX, aleKBaTHO OLeHMBATb BK/aZ KaXKAOro U3 YYaCTHUKOB rpynrbl B PeLleHre pacCMaTprBaeMoii
npo6nemsbl.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ni/m Hauwmerosanue pasiedos i rex Kontpoabnbie | Ilpaktuyeckue | (undposbie)
TporpamMmet Beero padoThI padoThI o0pa3oBaTeJibHbIE
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYYHOTI' O TTIO3HAHUS
11 ®dur3MKa 1 METOAbI HAYYHOr 0 Mo3HaHWs 2 bubnnorexa LIOK
https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnnotek K
21 KuremaTyka ° httgg://?néedascli)c.)ru/7f4lbf72
Bubnnoteka LLOK
2.2 AnHammka / mps://m.edslo-}).ru/7f41bf72
2.3 3aKOHbI COXpaHeHMs B MeEXaHUKe 6 1 1 ESQ%%%Z&)?:/H 11072
VIToro no pasgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBbI MONEKY/SIPHO-KUHETUYECKOI 9 1 bubnuoteka LIOK
TEopuK https://m.edsoo.ru/7f41bf72
bubnnoTtek K
3.2 OCHOBbI TEPMOAMHAMUKM 10 1 htts:://?n.eedascl)_:l)c.)ru/7f4lbf72
33 ArperatHble COCTOAHWSA BELLEeCTBa. 5 BubnnoTeka LLOK
da3oBble NePeXopl https://m.edso00.ru/7f41bf72
WToro no pasgeny 24
Paznen 4. JIEKTPOAUHAMMUKA
4.1 INeKTPOCTaTVKA 10 . %Sg:l;l/?r:?el(clilc)-:l)c.)r}:ﬂf4lbf72
49 MOCTOSHHbIN 3NEKTPUYECKNIA TOK. TOKM B 12 1 1 bubnuoteka LLOK
pas3iMyHbIX cpegax https://m.edso00.ru/7f41bf72
WToro no pasgeny 22
PesepBHoe Bpems 2 1
OBLLEE KOJIMYECTBO YACOB 110 NMPOIrPAMME 68 4 4
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11 KJIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB U TeM
Ne ni/m HpOrpaMMBI Beero Kontpoabnbie | Ilpaktuyeckne  (uuppoBbIe)
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
Paznen 1. QJEKTPOJIMHAMUKA
11 MarHuTHoe nose. SNeKTPOMarHUTHas 11 1 3 bubnuoteka LIOK
NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuyeckue 1 3N1EKTPOMarHUTHbIE 9 1 Bubnnoteka LLOK
KonebaHus https://m.edsoo0.ru/7f41c97c
29 MexaHn4ecKue 1 31IEKTPOMarHUTHbIe 5 1 Bubnnoteka LLOK
BOJIHbI https://m.edsoo.ru/7f41c97c
Bubnnoteka LLOK
2.3 Onmvka 10 3 mps://m.edslo-}).ru/7f41097c
VIToro no pasgeny 24

Pa3znen 3. OCHOBBI CHEHI/IAJII)HOI7I TEOPUU OTHOCHUTEJBHOCTH
31 OcHOBBI crieLuansHOn Teopum 4 1 bubnuoteka LIOK
' OTHOCUTE/NbHOCTM https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
N bnbnuoteka LIOK
4.1 OnemMeHTbl KBAHTOBOW ONTUKK 6 https://m.eds00.ru/7f41c97c
Bubnnoteka LLOK
4.2 CTpoeHme aToma 4 https://m.edsoo.ru/7f41c97c
Bbubnuoteka LIOK
4.3 ATOMHOE AAPO 5 https://m.edsoo.ru/7f41c97c
VIToro no pasgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bubnuoteka LIOK
51 DNeMeHTbI aCTPOHOMMUU U aCTPON3NKM 7 1 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
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Paznea 6. OGOBIIAIOIIEE IIOBTOPEHUE

bubnuoteka LLOK
6.1 O6obuatoujee nosTOpeHne 4 https://m.edS(I)-}).ru/7f41c97c
WToro no pasgeny 4
PesepBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

N Tema ypoka Kounectso yacos Jara DaeKTpoHHbIe HH(pPOBbHIE
n/n Bcero Kourpoabubie | IlpakTudeckue = H3ydeHus | obpa3oBaTebHbIe
padoTsl padoThl pecypcbi
1 dun3mKa — Hayka o npupoge. HayuHble 1 bubnnoteka LLOK
MeTO/bl MO3HaHNA OKPYXKaOLLEro Mmpa https://m.edsoo.ru/ff0c32e2
Posib 1 MecTo (m3nkn B OpMMpPOBaHIN
2 COBPEMEHHOM faquoﬁ K(zp'?VIHfI Mupa, B 1 bubnworexa LIOK
. . https://m.edsoo.ru/ff0c33e6
NPaKTUYECKON AeATENbHOCTW N0AEN
MexaHunueckoe asmxeHne. OTHOCUTENBHOCTb
3 MGX&HVILIECKOFOp,él,BI/I)KeHVIH. MepemeLeHye, 1 bub/morexa LIOK
https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUe
4 PaBHOMEepHOE NPSMOSIMHERHOE ABVKEHWE 1 bubnmoteka LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOe NPsSIMO/IMHEHOe 1 bubnmoteka LLOK
[BWKEHNE https://m.edsoo.ru/ff0c372e
6 CBo6oaHoe nafeHne. Y CKopeHne cB0O6OAHOIO 1 bubnmoteka LJOK
nageHuns https://m.edsoo.ru/ff0c39cc
7 KpvBonuHeliHoe gavxeHune. [BuxKeHme 1 Bubnuoteka LLOK
MaTepuanbHO TOUKU MO OKPYXKHOCTU https://m.edsoo.ru/ff0c3ada
[pyvHUMN oTHOCUTeNbLHOCTY ["anunes.
8 I/IiepLLl,l'maanble cucTeMbl oTcyeTa. MNep.biit 1 bubnmoteka LIOK
https://m.edsoo.ru/ff0c3be8
3aKOH HbtoToHa
Macca Tena. Cuna. MpuHUMN cynepnosnuum
9 cvn. BTopoit 3aKoH HprOTLcl;Ha ,u3/19| P ) 1 bubnmoteka LIOK
9 https://m.edsoo.ru/ff0c3be8
maTepuanbHOM TOUKK
10 TpeTwnit 3aKoH HbOTOHa /19 MaTepuaibHbIX 1 Bubnuoteka LLOK
TOYeK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUPHOro TaroteHns. Cuna 1 Bubnmoteka LLOK
TXKeCTW. MNepBas KOCMUYECKAsA CKOPOCTb https://m.edsoo.ru/ff0c3d00
bnbnuoteka LLOK
12 Cuna ynpyroctu. 3akoH N'yka. Bec Tena 1 https://m.edsoo.ru/f0c3e18
13 Cuna TpeHus. KoagduumeHT TpeHus. Cuna 1 Bubnmoteka LLOK



https://m.edsoo.ru/ff0c32e2
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COMPOTMBNIEHNA NPU ABUXXEHUN TENA B
XNOKOCTU NN rase

https://m.edsoo.ru/ff0c3f76

14

MocTynaTe/ibHOE U BpaLLaTelbHOE ABVXKEHE
abCosoTHO TBEPAOTO Tesla. MOMEHT CUfbI.
Mneyo cumbl. YCNOBUS PaBHOBECHS TBEPAOIO
Tena

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c41a6

15

|/|MI'Iy]'IbC MaTepmaanoﬁ TOYKWN, CUCTEMDI
MaTepna/ibHbIX TOYEK. |/|MI'IyJ'IbC CUbl. 3aKOH
COXpaHEHNA NMMynbCa. PeakTnBHOE
[OBVKEHnE

Bubnmoteka LLOK
https://m.edso0.ru/ff0c43d6

16

PaboTa 1 MOLWHOCTb Chbl. KUHETUYeCKas
3HEPrus MaTepuabHOIR ToUKK. Teopema 06
M3MEHEHNN KNHETUYECKOI aHeprum

bubnmoteka LLOK
https://m.edsoo.ru/ff0c4502

17

lNoTeHumanbHasa aHeprus. MNoteHynansHas
3Heprus ynpyro feopM1MpoBaHHON
NPY>XXWHbI. MoTeHUManbHasa sHeprus Tena
BO/IM3M NOBEPXHOCTU 3eMAun

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0c461a

18

MoTeHuManbHbIe N HENOTEHLMANbHbIE CUTbI.
CBs3b paboTbl HENOTEHLMAbHbBIX CU C
M3MEHEHNEM MEXAHWNYECKOW SHEPT U
cUCTeMb! Ten. 3aKOH COXpaHeHUst
MeXaHN4YeCKOM 3Heprum

Bbubnmoteka LLOK
https://m.edsoo.ru/ff0c478c

19

Na6opaTopHas paboTa «/ccnefoBaHne cBs3m
paboTbl CU/bI C M3MEHEHMEM MEXaHWNYECKO
3HEPruM Tena Ha NPUMepe pacTsHXKeHUs
PE3NHOBOTO XryTa»

20

KoHTposbHasA paboTa no Teme «KnHemarmka.
JnHamMurKa. 3aKOHbl COXpaHEeHNs B MeXaHUKe»

bubnmoteka LLOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€ MO/I0XKEHNS MOJIEKYNSIPHO-
KWHETUYECKOI Teopum. BpoyHOBCKOe
ABWxeHve. Anddysmns

bnénuoteka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABVXEHUS 1 B3aMMOAENCTBIS
yacTu, BelliecTsa. Mofien CTPOeHUs rasos,
XWIKOCTEN 1 TBEPABIX TeN



https://m.edsoo.ru/ff0c3f76
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Macca monekyn. Konnm4yecTso BeLLecTBa.

23 lNocTosAHHaa ABoragpo

24 TennoBoe paBHoBecue. Temneparypa u eé
n3vepexue. LLikana Temnepatyp Lenscus

25 VpeanbHblii ras 8 MKT. OcHoBHOe Bubnuoteka LLOK
ypasHeHne MKT https://m.edsoo.ru/ffOc4fde
ABCONOTHas TemnepaTypa Kak Mepa cpefHei

26 KWUHETNYECKOW SHQpEMY,quVI)KeHVIFIpMOII'IJEIfyﬂ. Bubnmoteka LIOK

o https://m.edsoo.ru/ff0c511e
YpaBHeHune MeHgeneeBa-KnaneripoHa

27 3akoH JanbToHa. Ma30Bble 3aKOHbI
JlabopatopHas paboTa «l/ccnefoBaHve

28 3aBMCMMOCTM MeXay napameTpamu
COCTOSIHWS Pa3pPeXXEeHHOr0 rasa»

29 M3onpouecchbl B aeaibHOM rase n nx bubnmoteka LLOK
rpadmyeckoe npeacTaBneHme https://m.edsoo.ru/ff0c570e
BHYTpeHHSAA 3Heprus TepMoLUHAMWNYECKOA

30 CUCTEMbI 1 CMOCOGbI €€ N3MEHEHMSI. bubnmoteka LLOK
KonnyecTBo TennoTbl 1 paboTa. BHYTpeHHss https://m.edsoo.ru/ff0c5952
3HEPrus 04HOATOMHOIO UAeabHOrO rasa

31 Buabl Tensionepesaum Bubnmoteka LIOK

https://m.edsoo.ru/ff0c5¢c36
YaenoHasa Tenn0EéMKOCTb BELLIECTBA.
32 KQI'IMLIECTBO TennoThbl Mpw T:ilnonepe,qaqe. Bubnoteka LIOK
< https://m.edsoo.ru/ff0c5¢c36
AnmnabaTHbIl npouecc

33 MepBbIii 3aKOH TEPMOANHAMUKM W €T0 Bubnuoteka LLOK
NPYMeHeHWe K 13orpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTnMoCTb NPOLLECCOB B MPUPOJE. Bubnuoteka LLOK
BTopoli 3aKOH TEPMOAMHAMUKM https://m.edsoo.ru/ff0c6230

35 MpuHumn aeicTeua n K, tennosoi Bubnuoteka LLOK
MaLUVHbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KA,

37 JKOJIOrnyeckume npobiemMbl TENIOIHEPreTUKM

38 O6ob6uarowuii ypok «MonekynspHas Bubnmoteka LLOK
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(hm3vka. OCHOBbI TEPMOANHAMUKI»

https://m.edsoo.ru/ff0c6938

KoHTposibHas paboTa no Teme

bubnmoteka LLOK

39 «MonekynsapHas (u3nka. OCHOBbI https://m.eds0o.ru/ff0c6a50
TEepPMOAVHAMUKIN
40 Mapoo6pasoBaHue 1 KOHAEH AL, Bubnmoteka LLOK
VcnapeHue 1 Kunexne https://m.edsoo.ru/ff0c63b6
A1 ABCONOTHaA N OTHOCUTENbHASA BIaXKHOCTb bnbnuoteka LLOK
BO34yxa. HacblleHHbI nap https://m.edsoo.ru/ff0c64d8
TBépLoe Teno. Kpuctanimyeckme n
42 amopdHble Tenla. AHU30TPOMMSA CBOCTB Bubnuoteka LLOK
KpucTannos. XKuakme Kpuctansbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHble MaTepuansl
43 [nasneHne n Kpuctannsaunsa. Y aenbHas Bbubnnoteka LLOK
TennoTa nnaeneHus. Cyenmmanms https://m.edsoo.ru/ff0c6708
bubnmoteka LLOK
44 YpaBHeHWe TennoBoro 6anaHca https.//m.eds00.ru/ff0c6820
45 DneKTpu3auns Ten. DNeKTPUYUECKNiA 3apsa,. bubnmoteka LLOK
[Ba B/aa 3NeKTPUYECKMX 3apsiaoB https://m.edsoo.ru/ff0c6bcc
MpOBOAHUKN, AU3NEKTPUKA 1
46 nc?nynpf"oao,quf"Km. 3aKCF))H COXpaHeHuns Bub/morexa LIOK
https://m.edsoo.ru/ffOc6bcc
3NEKTPUYECKOro 3apsaga
47 Bsanmopgeictaune 3apsaoB. 3akoH KynoHa. bubnmoteka LLOK
TOuUeUHbI 3NeKTPUYECKMiA 3apaf https://m.edsoo.ru/ff0c6ced
Hanps)kéHHOCTb 3N1eKTPUYECKOro rnons.
48 I'Ipmzu,mn cynepnosmuv?m 3NEKTPUYECKMX bubnmoteka LIOK
< ) https://m.edsoo.ru/ff0c6df2
nonei. JINHNM HanPsHKEHHOCTM
49 PaboTa cun aNeKTPOCTaTUYECKOTO MOSIA. Bubnnoteka LLOK
MoTeHupan. Pa3HOCTb MOTEHLMANOB https://m.edsoo.ru/ff0c6f00
MPOBOAHUKN U AN3NEKTPUKN B
50 aniKTpﬂCTaTMLlEiKOM noze. JunanekTpuyeckas bubnmoteka LIOK
https://m.edsoo.ru/ff0c7018
NPOHULIAEMOCTb
51 ONeKTPoEMKOCTb. KoHAeHcaTop Bubnmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

NEKTPOEMKOCTb MIOCKOT0 KOHAEHcaTopa.
SHeprus 3apsHKeHHOT0 KoHAeHcaTopa

Bbubnmoteka LLOK
https://m.edsoo.ru/ff0c72c0

53

54

NabopatopHas paboTa "M3mepeHne
3M1eKTPOEMKOCTIN KOHAeHcaTopa"

MpuHUMN AeiCTBUA 1 NPUMEHEHMWE
KOHZEHCaTOpOoB, KONMPOBa/IbHOIO annapara,
CTPYIHOrO NpuHTEpa. DneKTpocTaTmyeckas
3alMTa. 3a3eMeHmne 31eKTponprbopos

55

DNEeKTPUYECKMIA TOK, YCIOBUA €ro
cywecTBoBaHMA. MoCTOAHHBIV TOK. Crna
ToKa. HanpsxeHue. ConpoTvBneHve. 3aKoH
Owma ans yyactka uenu

56

MocnefoBaTenbHOE, NapaniensHoe,
CMeLLIaHHOe COeIUHEHNE MPOBOAHMKOB.
NabopaTopHas paboTa «/3yyeHne
CMELLIAHHOTO COeAMHEHUS PE3UCTOPOB»

0.5

Bbubnnoteka LJOK
https://m.edsoo.ru/ff0c74f0

57

Pab0oTa 1 MOLLHOCTb 3/1EKTPUYECKOr0 TOKA.
3akoH [pkoyna-SleHua

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Ans NoHoW (3aMKHYTOIR)

ANEKTPUYECKOI Lienun. KopoTKoe 3aMblKaHue.

NabopatopHas paboTa «M3mepeHne 34C
MCTOYHMKA TOKA 1 €r0 BHYTPEHHETO
COMPOTUB/IEHUS»

0.5

Bbubnnoteka LLOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTpoHHasa NPOBOANMOCTL TBEPAbIX
MeTasINI0B. 3aBUCYMOCTb CONPOTUBIIEHNSA
MeTasIfIoB 0T TeMnepartypbl.
CBepxnpoBoaYMOCTb

60

DneKTpuyecknii TOK B Bakyyme. CBOICTBa
3MEKTPOHHbIX MY4YKOB

61

MonynpoBOAHMKM, UX COBCTBEHHAS U
MpVUMecHas MPoBoAMMOCTb. CBOIMCTBa p—n-
nepexofa. MonynpoBoAHNKOBbIE NPUBOPBI

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPVYECKUIT TOK B pacTBOpax U
pacnnaBax 3/1eKTPOINTOB.

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c82ba
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3NeKTPONUTUYECKAA auccoLmama.
OneKkTposn3

DNEKTPUYECKMIA TOK B rasax.

o o bubnmoteka LJOK
63 CamoCTOATE/bHbIN M HECAMOCTOATE/IbHbIN 1
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. MNMnasma
AneKTpuyeckme NpubopbI 1 yCTPONCTBa U UX
64 npaKTle'-leCKoe npv?meHsHme.)I/'lpgsmna 1 Bubnmoteka LIOK
https://m.edsoo.ru/ff0c86fc
TEXHVKU 6e30MacHOCTU
. Bubnmoteka LLOK
65 O6o6LatoLWNIA YPOK «INEKTPOLNHAMUKA» 1 https://m.edsoo.ru/ffoc88be
KoHTponbHas paboTa no Teme
«3neKTpocTaTuka. MocToAHHbINA
66 3MIEKTPUYECKMIA TOK. TOKM B pas/INyHbIX 1 Bbubnuoteka LLOK
cpegax» /Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/ff0c8a8a
paboTa Npu NpoBeLeHUN Ha OYMaXKHOM
HocuTene
67 Pe3epBHbIil ypok. KoHTponbHas paboTta no 1 Bbubnuoteka LLOK
Teme "DneKTpoanHaMmKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIi ypoK. O606LLIat0LLMIA YPOK MO 1 bubnmoteka LLOK
Temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBLWEE KOMMYECTBO YACOB 10O NMPOrPAMME 68



https://m.edsoo.ru/ff0c84ae
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11 KJIIACC

Ne KoanyecTBo yacos Hata DJIeKTPpOHHBIe HU(POBBIE
Tema ypoka
n/n Bcero Kontpoabubie | Ilpaktnyeckue | HU3yYeHHsi = obpa3oBaTesibHBbIE
padoThI padoThl pecypcsl
MOCTOSAHHbIE MarHUTbI U UX
B3aumopgeincTeme. MarHutHoe none. Bektop bubnuoteka LLOK
1 < o 1
MarHUTHOM UHAYKUMWA. JTAHUN MarHUTHOW https://m.eds00.ru/ff0c9778
NHAYKLUMN
MarHuTHOe nosie NPOBOAHMKA C TOKOM.
2 OnbIT IpcTea. B:-;:MMOﬂeMCTBme 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MPOBOAHVKOB C TOKOM
NabopatopHas paboTta «M3yyeHne Bubnuoteka LLOK
3 1 1
MarHMTHOr O NONA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[elcTBMe MarHUTHOIO MO/ Ha MPOBOAHUK C
4 TokoM. Cunna Amnepa. JlabopaTtopHasi paboTa 1 1 bubnuoteka LIOK
«KMccnepoBaHue eACTBUS NOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha pamKy ¢ TOKOM»
e/iCTBME MarH1THOTrO Mons Ha
5 ﬁlsmkym,yroca 3apsykeHHyo yactumuy. Cuna 1 bubnmoteka LIOK
https://m.edsoo.ru/ff0c9df4
INopeHua. PaboTa cunbl JTopeHua
DneKTpoMarHmMTHasa MHAYKUms. MNoTok
6 BEKTOPa MarHUTHOM nHaykumn. 34C 1
VHAYKLMW. 3aKOH 3/1eKTPOMar HATHOM
NHAYKUMn dapages
7 Nab6opatopHas paboTa «MccnefosaHune 1 1 bubnuoteka LIOK
AB/IEHUSA 3NEKTPOMAr HUTHON MHAYKLMNY» https://m.edsoo.ru/ff0cal50
VHAYKTUBHOCTb. ABMIEHNE CAMOVHAYKLUNN.
3 3/AC camonHAYKUMN. DHEPrus MarHUTHOro 1 Bbubnuoteka LIOK
NoNA KaTyLKKN C TOKOM. DNeKTpomMarHUTHOe https://m.edsoo.ru/ff0ca600
nosne
9 TexHMYecKme yCTPOMCTBA U UX NPUMEHEHMUE: 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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NOCTOAHHbIE MarHUTLI, 3/TEKTPOMarHuTHlI,
ANEKTPOABUraTesib, YCKOPUTENN
ANIEMEHTAPHbIX YacTul, NHAYKLUMNOHHaA nevb

O6o6LatoLuin ypok «MarHuTHoe none.

bubnuoteka LIOK

10 ONeKTpoMarHUTHasa MHAYKLNSA» https://m.edsoo.ru/ff0cab82

1 KoHTponbHas paboTa no Teme «MarHuTHoe Bubnnoteka LLOK
nose. AneKTpoMarHUTHas UHAYKLMS» https://m.edsoo.ru/ff0cad58
CB060/Hble MeXaHNYecKune KonebaHus.

"apMoHMYecKmne KonebaHus. Y paBHeHne bubnuoteka LIOK

12 o
rapMoHUYeCKMX KonebaHuii. MpespalleHne https://m.edsoo.ru/ff0caf06
3Heprum
NabopatopHas paboTa «KccnefosaHue

13 3aBMCMMOCTM Meproa ManbiX KonedaHuii
rpy3a Ha HATW OT [/IMHbI HUTW U Macchbl
rpysa»

Koneb6atenbHblii KOHTYp. CBOGOAHbIE
3/IeKTpOMarH1UTHbIE KonebaHns B MAealbHOM

14 Kone621Tean0M KOHTYpe. AHaJ'IOFVIﬁ mexxay bumoteka LIOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU 1 3M1eKTPOMAr HATHLIMU
KonebaHuamMn
®opmyna ToMcoHa. 3aKOH CcoXpaHeHus
15 3HeF;))r3|/V| B naeasibHOM Kone6aTzan0M bubnmorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
MpeacTaBneHne 0 3aTyXaroLWwmx KonebaHusXx.

16 BbIHY>XeHHbIE MexaHUYecKune KonebaHus. Bubnnoteka LLOK
PesoHaHC. BbIHYXX/eHHbIe https://m.edsoo.ru/ff0cbb86
3/1EKTPOMArHUTHbIE KonebaHns
MepemeHHbI TOK. CHyconganbHbIl

17 NepeMeHHbIN TOK. MOLLIHOCTb NEPEMEHHOTO bubnuoteka LIOK

ToKa. AMNANUTYAHOE W AeCTBYHOLLEE
3HauyeHMe CU/bl TOKA M HanpsKeHWs

https://m.edsoo.ru/ffOcbd34
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TpaHcthopmartop. Mpon3BoACTBO, Nepeaada 1

18 noTpe6nieHne 3NeKTPUYECKON HEPrn
YCTPOWCTBO M NPaKTUYECKOe NPUMEHEHNE
19 snelprmquKorop3BOHKa reHepsTopa bubnmorexa LIOK
" https://m.edsoo.ru/ff0cc324
nepeMeHHOro TOKa, IMHUIA 3/1eKTponepesay
SKO/IOTNYECKNEe PUCKM MPK NPOU3BOACTBE
20 3NeKTpo3Heprmun. KynbTypa Ncnonb30BaHns
3NEKTPO3HEPT N B MOBCEAHEBHO XM3HU
MexaH14yecKune BOJHbI, YCOBUS
21 pacnpocTpaHeHus. MNeprog. CKopocTb bubnuoteka LIOK
pacnpocTpaHeHus U 4IMHa BOSHBI. https://m.edsoo.ru/ff0ccab4
MonepeuHble 1 NPOLO/bHbIE BOJHbI
3BYK. CKOpOCTb 3BYKa. [[POMKOCTb 3BYKa. bubnuoteka LLOK
22
BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
93 3NeKTPOMarHUTHbIE BOMHbI, UX CBOICTBA U bubnuoteka LIOK
CKOpOCTb. LLIKana 3nekTpomarHUTHbIX BOJH https://m.edsoo.ru/ffOccfe0
24 MpUHLMNBI pagnMoCcBA3N U TeNeBUAEHUS.
PasBuTre cpefcTs cBA3W. Pagmonokaums
bubnnoteka LIOK
25 KoHTpobHas paboTta «KonebaHus 1 BOMHbI» httos://m.edsoo.ru/ff0cc68
MpAMonuHeliHOe pacnpoCcTpaHeHve CBeTa B
26 O:HOpO,CI,HOVI cpe,qz. T(fqeqlfbm NCTOYHUK bubnmorexa LIOK
https://m.edsoo.ru/ff0cd350
cBeTa. Jlyd ceeta
OTpaxeHwue cBeTa. 3aKOHbl OTPaXKeHMS
27 cseﬁa. NocTpoeHwue |/|306pa>KeE||/||7| B M/IOCKOM bubnmoreka LIOK
https://m.edsoo.ru/ff0cd4e0
3epkane
MpenomneHue ceeta. NonHoe BHyTpeHHee
28 0TF|)oa>KeHv|e. MpenenbHbI yron nil)nrl)-loro bunmoteka LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEr0 OTpaXeHus
29 JNabopatopHas paboTa «3mepeHune bubnuoteka LIOK

nokKasarena npeoMeHnAa CTeKna»

https://m.edsoo.ru/ffOcd67a
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JIH3bI1. MoCTpoeHMe N306PAKEHNIA B NIMH3E.

bubnuoteka LIOK

30 dopmyna TOHKOM JIMH3bI. YBeNnyeHne https://m.edsoo.ru/ffocddle
NIAH3bI
31 JTabopatopHas pa6oTa «MccnegoBaHne
CBOWCTB M300paXXeHWNIA B /INH3aX»
Avcnepcuns ceeta. CNoXHbIN cocTaB 6e10ro
32 ceeTa. LiBeT. JlabopaTopHas pa6boTa
«HabnoaeHve gucnepcun ceeTax»
33 WHTepepeHums ceeTa. Angpakums ceeTa. Bubnnoteka LLOK
[vpakumoHHas peLuéTka https://m.edsoo.ru/ff0ced22
34 [NonepeyHOCTL CBETOBLIX BOJIH. Bbubnuoteka LIOK
Monspusawusa ceeTta https://m.edsoo.ru/ff0cf02e
35 OnTnyeckme Nprbopbl U YCTPOICTBA U
yCnoBus Ux 6e30MacHOro NpPUMeHeHus
I"paHnLbl NPUMEHNUMOCTH KacCUYecKom
36 MEX&HII;II'KI/I. |F1|OCTyI'IaTbI creumanbHo Teopum bunmoteka LIOK
https://m.edsoo.ru/ff0cf862
OTHOCWTE/IbHOCTY
37 OTHOCKTENLHOCTL OHOBPEMEHHOCTN. Bubnuoteka LIOK
3amef/1IeHMe BPEMEHN U COKpaLLEHME O/INHbI https://m.edsoo.ru/ffOcfa42
SHepruns n UMNyNbC PeNsTUBUCTCKOWA
38 qaCTpmu,bl. CBFIBI:yMaC(?bI C 3Heprven n bunmoteka LIOK
https://m.edsoo.ru/ff0cfc68
NMMNY/IbCOM. DHePrus Nokos
39 KoHTposnbHas pabota «OnTmka. OCHOBbI Bubnnoteka LLOK
creunanbHON Teopun OTHOCUTENIbHOCTUY https://m.edsoo.ru/ff0cf6f0
40 ®oToHbI. Popmyna MNMnaHka. SHeprus v Bubnnoteka LLOK
MUMNY/bC (POTOHA https://m.edsoo.ru/ff0cfel6
a1 OTKpbITME U UCCnefoBaHne PoTosdeKTa. bubnuoteka LIOK
OnbiTbl A. I'. CTonetosa https://m.edsoo.ru/ffOcffc4
42 3aKoHbI oTo3(heKTa. YpaBHeHNE bubnuoteka LIOK

AiHwWTeliHa ans hoToaddekTa. «KpacHas

https://m.edsoo.ru/ff0d015e
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rpaHuua» hoToaddekTa
[JaeneHwve ceeta. OnbIThl M. H. Slebesesa.

bnbnuoteka LIOK

43 XMMUYecKoe AeincTBme ceeta https://m.edsoo.ru/ff0d04a6
TexHU4YecKme yCTPOMCTBa M NPaKTNYecKoe

44 npyMeHeHne: (h0TO3NEMEHT, (DOTOAATHUK,

CO/HeYHas baTapes, CBeTOAMNOL

45 PelueHme 3a4a4 Mo TeMe «OIEMEHTbI bubnuoteka LIOK
KBaHTOBOW OMTUKUN» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThbI

46 Pesgpmop,qa Mo paccesHUO O-4acTul, bunmoteka LIOK

https://m.edsoo.ru/ff0d091a
MnaHeTapHas Mofens atoma
bubnuoteka LIOK

47 Mocrynarbi bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHune v nornoweHme HOTOHOB Npu

48 nepgxo,qe aroma c o,cul,-tHoro deOBHﬂ aHeErvm bunmoteka LIOK

o https://m.edsoo.ru/ff0dOafa
Ha apyroi. Bugbl cnekTpos
BonHoBble CBOICTBaA YacTuL,. BonHbl ae

49 Bpoiins. KopnyckynspHO-BOSHOBO Bubnnoteka LLOK
ayannam. CroHTaHHOE U BbIHYX/EHHOE https://m.edsoo.ru/ff0d0ca8
n3nyyeHve
OTKpbITHE MNOAKTUBHOCTU. OMbIThI

50 Peses)d)opngar?o onpegeneHno cocTasa bubnmorexa LIOK

https://m.edsoo.ru/ff0d0fd2
pagvoaKTUBHOIO U3/yYeHNs
CaolicTBa a/lb(ha-, 6eTa-, raMMa-m3ny4eHums.

51 BnnaHwe pagnoakTUBHOCTW Ha XUBbIe
OpraHu3msbl
OTKpbITVE MPOTOHA N HEWTPOHA. M130TOMbI.

59 Anbha-pacnag. DNeKTPOHHBIA 1 bubnuoteka LLOK
NO3UTPOHHbIN GeTa-pacnag. MaMma- https://m.edsoo.ru/ff0d1162
n3nyyeHve

53 JHeprua cBA3x HyK/OHOB B Aape. AnepHble bubnuoteka LIOK
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peakuuun. AaepHblii peaktop. Mpobnems,
MepcrneKTMBbI, IKOMOMMYECKIME aCneKTbl
ALEPHON 3HEepPreTuKM

https://m.edsoo.ru/ff0d1356

54

AnemeHTapHble YacTumubl. OTKpbITHE
no3uTpoHa. Metofbl HabNKAEHUA 1
pervucTpauum aneMeHTapHbIX YacTul,
Kpyrnbiii cton «®yHaaMeHTasbHble
B3aMMogeicTBMA. EANHCTBO (h13nYecKoit
KapTUHbI MUpa»

bubnuoteka LLOK
https://m.edsoo.ru/ff0d0e38

95

STanbl pa3BUTUS acTpoHOMUK. MpuKknagHoe
1 MMPOBO33PEHYECKOE 3HaYeHUe
acTpoHoMuu. Bupg 3BE34HOr0 Heba.
Co3Be3aus, apkue 3B83abl, NNaHeTbl, UX
BMAMMOe [BmxKeHue. ConHevHas cuctema

56

ConHue. ConHeyHasa akTMBHOCTb. ICTOYHMK
3Heprum ConHua v 3Bé3q,

57

3BE3/bl, X OCHOBHbIE XapaKTEPUCTUKN.
3Bé3bl rNaBHO NOCNEA0BaTENbHOCTY.
BHyTpeHHee cTpoeHme 38634, COBpPeMEHHbIE
NPeACTaB/IEHNA O NMPOUCXOXKAEHUN 1
3sonoumm CosHua v 3BE3g

58

MneuHblin MyTb — Halwa ManakTuKa.
lMonoxxeHve n asmkeHne ConHua B
ManakTuke. ManakTukun. YepHole abipbl B
Afpax ranakTmk

59

BceneHHas. PasberaHue ranaktuk. Teopus
BosbLioro B3pbiBa. PefIMKTOBOE M3NyYeHue.
MeTaranakTuka

60

HepeLueHHble NP06/1eMbl aCTPOHOMMK

61

KoHTposbHas paboTa «SneMeHTbl
aCTPOHOMUU N aCTPOU3NKIN»



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

62

O6o6uatomin ypok. Ponb gmsnkm n
aCTPOHOMMU B 3KOHOMUYECKOM,
TEXHO/IOTMYECKOA, COLMANbHOM 1 3TUYECKOWA
chepax AeATeNbHOCTY YeioBeka

63

O6o6LatoLmin ypok. Ponb 1 Mecto usnku
1 aCTPOHOMMM B COBPEMEHHOI Hay4HOI
KapTuHe mypa

64

O6o6LatoLumin ypok. Ponb gmsnyeckoi
Teopumn B (hopMM1POBaHMM NPeACTaBNEHNIA O
(hm13nYeCKoli KapTUHe Mupa

65

O6o6uatoLuin ypok. MecTo thrm3nyeckoii
KapTVHbI MMpa B 06LLEM psifly COBPEMEHHbIX
eCTeCTBEHHO-HayUHbIX NpeACcTaBNeHMNIA 0

npupogae

66

PesepBHbIit ypoK. MarHuTHoe none.
SneKTpomMarH1THas MHAyKuna

67

Pe3epBHbIli ypok. OnTuka. OCHOBbI
crneuyanbHON TeoprMn OTHOCUTENIbHOCTK

68

Pe3epHblli ypok. KBaHTOBas (hm3mka.
ANeMeHTbl aCTPOHOMMU M aCTPOU3NKN

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d1784

OBLEE KO/MMYECTBO YACOB IO
NMPOrPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECHHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

METOANYECKHUE MATEPHAJIBI U151 YUYUTEJIA

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






	a93742cf1ea8487dfd582ab2f6f95a2409b57b097d33f122e71eadff6cf180f6.pdf
	d9d3aabd3be253af7e7ff25249ad593db573c76114057dea0a0454ccbd6b8a8a.pdf

