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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo ¢usuke g 10-11 kiaaccoB OpuEHTHPOBAaHA HA peaTU3aIUI0
B lleHTpe 00pa30BaHWsl eCTECTBEHHOHAYYHOH M TeXHOJOIM4YecKOi HalpaBJeHHOCTel
«Touka pocta», cozmannoro Ha 06aze MBOY «BopoOwseBckas CIL» ¢ menpro pa3BUTHSA Y
o0OyJaromuxcss €CTeCTBEHHOHAYYHOH, MaTeMaTHYeCKOW, WH(POPMAIUOHHOW TI'PaMOTHOCTH,
(GbopMUpPOBaHHUA KPUTHYECKOTO W KPEATUBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHMS HABBIKOB
€CTECTBEHHOHAYYHOW M TEXHOJOTUYECKOW HANpABICHHOCTH, a TAaKXe JUIsl IPaKTUYECKOU
oTpaboTKH y4eOHOTO MaTepraa o yaueoHoMy npeamery «Dusukay.

Ha 0a3e nentpa «Touka pocrta» obecnieunBaeTcsi peanu3anus 00pa30BaTebHBIX
MIPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HANpaBICHHOCTEH, pa3paboOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHs M C Y4ETOM
pexkoMmenmanuii deaepanbHOro oneparopa yaeOHoro npeamera «Pusnkay. Padovas mporpamMmma
MO3BOJISIET MHTETPUPOBATh pealu3yeMble 37eCh IOAXOJbl, CTPYKTYpYy M COJAEpKaHHE Ipu
opram3anuu ydeOHoro mnpeamera «Dm3ukan 10-1lkaacc. Mcnosb3oBanne o0OpyIOBaHUS
ueHtpa «Touyka poctay Mo3BoJIsSET CO3/1aTh YCIOBHUS:

JUTSI pacIIUPEHUs COICPKAHUS ITKOJIBHOTO OMOJIOTHYECKOTO 000PYI0BAHNS;

11 TIOBBIIICHU S HOBH&B&TGHBHOﬁ AKTUBHOCTHU O6yanOIHHXC${ B eCTeCTBeHHOHayllHOﬁ
obOnactu;

JUIS Pa3BUTHS JTMYHOCTH IIKOJBHUKOB B IMpolriecce oOyueHus: OMOJIOTuu, ero CocoOHOCTEH,
(hopMHUpOBaHUS U YIOBJIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

JUTsl paObOTHI C OJIApEHHBIMU MTKOJIBHUKAMH, OPTaHU3AIMN X PAa3BUTHS B PA3JIMUHBIX 00JIaCTIX
00pa3zoBaTeIbHON, TBOPUECKOU JIEATETLHOCTH.

IIporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeJHEro ooOuiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHMM K pe3yapTaTaM OCBOEHHS OCHOBHOM
o0OpasoBartesbHOM nporpamMmbl, ipeactaBiieHHbIX B DI'OC COO, a Takxke ¢ yuétom deaepaabHOn
paloueii mporpaMMbl BOCIIUTaHUS U KOHLEMNIMHU NpenoaBanus yueOHoro npeamera «Ousuka» B
oOpa3oBaTeNbHBIX ~ OpraHu3anusax Poccuiickoit  @Denepanuu, peaau3yoIIMX OCHOBHbBIE
o0Opa3oBaTesibHble IPOTrPAMMBI.

Copnepxanue nporpaMMbel N0 (U3MKE HANpaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOydatouiuxcs 10—11 kmaccoB npu oOydeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IeTEIbHOCTHOTO nojaxo/a. [IporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusmM OI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM
pe3yibTataM OOy4eHHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peau3alMd MEXIPeIMETHBIX
cBsizell (M3UKM C €CTECTBEHHO-HAayYHbIMHM YUYeOHBIMH IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIM U3Y4eHUs (PU3MKU Ha YPOBHE CpeIHEro obuiero oOpazoBaHus, MIaHUPYEMbIe
pe3yabTaThl OCBOEHHS Kypca (pU3MKH: TMUYHOCTHBIE, METalpeIMETHBIE, TPeIMETHbIE (Ha 6a30BOM

yYpOBHE).
[Tporpamma no u3KKe BKIIOYACT:



® I[UIAHUpPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (PU3HKH HA 0a30BOM YpOBHE, B TOM UHUCIIE
MpPEeIMETHBIE PE3YJIbTAThI IO TOAaM O0yUYEeHHUS;

e cojnepxaHue yueOHOro nmpeamera «Pu3nKay Mo rogaM oOydeHuUs.

dwusmKa Kak Hayka 0 Hanbosee OO0IKX 3aKOHAX MPHUPOJIbL, BBICTYIAs B KAYeCTBE y4eOHOTO
IpeMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (U3UKHM — CHUCTEMOOOpA3yIOUIU s €CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XUMuUeH, ouosnorueid, guznyeckoi reorpadueil U acTpoHoMHel. Vcnoiap3oBaHWE M aKTHBHOE
npUMeHeHHe (GU3MUECKUX 3HAHUN ONpeIeIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT Ut
B cepe sHeEpreTwkH, TPAaHCHIOPTA, OCBOSHHS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpUaIOB C
3aJJaHHBIMM CBOICTBaMHM U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOH BKJIa/a B JOPMUPOBAHKE
€CTECTBEHHO-HAYyYHON KapTHHBI MuUpa oOyuaromuxcs, B (opMupoBaHue yYMEHUN NPUMEHSTH
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUH UMHU Y4€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uku ast ypoBHS CpeIHero oOIero o0pa3oBaHus MOJ0XKEH Psi UACH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3AeioB (PHU3MKH, BKIIOYAET KaK BOIMPOCHl KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM C HEMl MaTepuan Kypca (u3NKH 0ObeAUHEH BOKPYT
¢busznueckux Tteopuil. Benmymum B Kypce sBusercs (OPMHUPOBAHHME NPEJICTABICHUUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus NpeanosiaraeT UCHOJIb30BAHUE TYMaHUTapHOTO
NOTEHIMana (pU3nIecKol HayKH, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3UKHU C Pa3BUTHEM OOILECTBa, a
TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoui nanpasnennocmu. Kype GU3nku npeanonaraet 3HakoMCTBO C HIMPOKHM
KPYrOM TEXHUUYECKUX M TEXHOJIOTMYECKHUX MPHIIOKEHUH N3yUEHHBIX TEOPHH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEp KaHus,
MNOCBSIIIEHHBIX 3KOJIOIMYECKHMM IPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkxkKe 00CykIeH!s MpoOIIeM pallMOHAIbHOTO PUPOIOTIONIB30BaHUS U
9KOJIOTHYECKOH 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (M3UKM Ha YpOBHE CpeJHEro oOuero oOpa3oBaHUs
ABIIAIOTCS (u3nyeckue Teopuu (GopMHUpOBaHME IPEACTABICHUA O CTPYKType IOCTPOCHMS
¢u3nyeckoil TeopuH, poJu (PyHIAMEHTAJIbHBIX 3aKOHOB W IPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O IMPHUPOJIE, IPaHULAX NPUMEHUMOCTH TEOpUH, JUIs ONMMCAHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-JIeSTEIbHOCTHBIN MOJIX0A B Kypce (PU3UKU peanu3yeTcs Mpexae BCero 3a cuér
OpraHu3aluM 3KCIIEPUMEHTAIBHON JesATeIbHOCTH oOyuaromuxcs. s 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpble B Mporpamme Mo (usnke oObEAMHEHBI B OOLIUIl CHHUCOK
YUYCHMUYECKUX NMpaKTHUECKUX paboT. BrlaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
MPOBOJUMBIX JJISI KOHTPOJS U OLIEHKH, OCYLIECTBIIETCS y4YaCTHUKaMHU 00pa30BaTENbHOTO
nporecca UCX0/s U3 0COOEHHOCTEH MIaHUPOBaHMs U OCHalleHus kKabuHeTa ¢usuku. [Ipu sTom
oOecrieunBaeTcss OBJIAJEHHE OOYJalOIIMMUCS YMEHUSMHU HPOBOJUTH KOCBEHHBIE H3MEPEHUs,
UCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB 10 MpPOBEpPKE
IIPEJI0KEHHBIX TUIIOTES.



Bonbmoe BHUMaHuE yAETSeTCs PELICHUIO Pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUIsL pacu€THBIX 33/1a4 IPUOPUTETOM SIBJIIOTCS 3a[auu C SIBHO 3aJlaHHOM (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh H3y4eHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaK M MHTETPUPYS 3HAHUS W3 PA3HbIX pas3fenoB. s KadecTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TMPOTeKaHWs (U3NYECKUX SBICHUH M TPOIECCOB B
OKpYXKAroIlel >XU3HU, TpeOyrommue BbIOOpa (QU3MYecKOW MOAETH JJsl CUTYallUd IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrneueHnI0 yueOHOTo Mpolecca 0a30BbI YPOBEHB Kypca (DU3MKH HAa YPOBHE CPEIHETO 00IIEro
00pa3oBaHus JIOJDKEH M3y4daThCs B YCIOBHUSAX IPEAMETHOTO KaOMHETa (M3WKU WA B YCIOBHUSX
WHTETPUPOBAHHOTO KaOMHETa NMPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B kabuHere (usukm
JOJKHO OBbITh HeoOxoaumoe J1abopaTopHOE OOOpYyIOBaHHE Ui BBINOJIHEHMS] yKa3aHHBIX B
nporpamMme 1o pU3NKe YIeHHUECKUX MPAKTHIECKUX PadoT U IEMOHCTPAIIHOHHOE 000pyI0OBaHHE.

JlemoHcTpalioHHOe 000OpynoBaHue (QOpPMUPYETCS B COOTBETCTBHU C MPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH W 00ECTeUMBAET MOCTAHOBKY IEPEUUCIICHHBIX B MPOTpaMMe TI0
(Gu3NKe KITFOYEBBIX JEMOHCTpAIMN IS HMCCIEIOBAHUS HM3y9aeMbIX SIBJICHHH M IPOIECCOB,
AMITUPUYECKUX U PYHIaMEHTAIHHBIX 3aKOHOB, HX TEXHUUYECKUX MTPHUMEHEHHH.

JlaGoparopHoe oOopynoBaHUE ISl YYEHHMUECKHUX IMPAKTUYECKHX paboT Gopmupyercs B
BHJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECredMBaeTcss B pacdére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temarndyeckue KOMIUIEKTHI J1aDOPaTOpPHOTO 0OOPYAOBAaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIh30BaHUU AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPUIL.

OCHOBHBIMH TIEISIMU U3YYCHHS PUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaloIUXCS K HAaydyHOMY H3YYEHUIO

MIPUPOJIbI, PA3BUTHE UX NUHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE MPEJICTABICHUM O HaydHOM MeETOA€ MO3HaHUsA U (OpPMHUpPOBaAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yibTaTa U3y4E€HUS] OCHOB CTPOCHMS
MaTepuu U (QyHIAMEHTAIbHBIX 3aKOHOB (DM3UKHY;

e (opMupoBaHHE YMEHHUH OOBACHATDH SIBJICHMS C UCIOJIb30BaHUEM (DPU3UUYECKUX 3HAHUN U
Hay4HbIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHUE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTiwkeHne 3TUX Lenel oOecrneynBaeTcs pelleHHeM CIEAYHOIIMX 3aJad B Ipolecce

u3yudeHus Kypca GU3UMKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

e npuoOpeTeHue cUcTeMbl 3HaHUI 00 OOIIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKIIOUAs MEXaHUKY, MOJICKYISPHYIO (PU3HUKY, JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U BIIEMEHTHI acTPOPHU3UKY;

e (opMupoBaHME YMEHHUH TPUMEHATh TEOPETUYECKUE 3HaHUA I  OOBSICHEHUS
¢u3nYecKux SBIEHUM B MNpHUpoae U JUIsL TNPHHATUS NPAKTUYECKUX pElIeHUH B
MIOBCETHEBHOM JKU3HHU;

® OCBOEHHME CIOCOOOB pELICHUS pa3IMuYHBIX 337a4 C SBHO 3aJaHHON (Qu3nyecKon
MO/JIENbIO, 33/1a4, 110/Ipa3yMeBAIOIINX CAMOCTOSATENILHOE CO3/JaHNe (PU3NYECKON MOJIeINH,
aJIeKBaTHOM yCJIOBHAM 3a71a4H;

® [OHMMaHHE (PU3MUECKUX OCHOB W NPUHIUIIOB JEUCTBUS TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPENy;



® OBJIAJICHHE METOJAMH CaMOCTOSTENIFHOTO IUIAHMPOBAHUS M TMPOBENCHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAIM3a W  UHTEpIpeTaluu  UHPOpPMALUHU,  ONpEACICHUs
JOCTOBEPHOCTH IMOJyYEHHOTO Pe3ysIbTara;

® CO3/aHUE YCJOBHIA JJIs1 pa3BUTH YMEHHUI MPOEKTHO-NUCCIIEA0BATEIBCKOM, TBOPUECKOM
JeSATEITBbHOCTH.

Ha w3yuenue ¢usuku (06a30BBIi ypOBEHB) HAa ypOBHE CpeIHEro oOmero oOpa3oBaHUs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIETIIO).

[Ipemiaraemslii B mporpamme 1o (Gpu3uKe nepedeHb J1a00paTOPHBIX U MPAKTHYECKUX PadOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BHIOOp MpoBeAeHUs 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka 1 MeTOABI HAYYHOI0 O3HAHUSA
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTePUAIbHON TOYKN OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJIFO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA CKOPOCTh. [lepnoa u yactoTta
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckne ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: CIIUJIOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu
Mogenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK ABUKECHHUSL.
[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.
Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLICHUS MEXKY MYTSIMU, IPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATENbHbBIE
paBHbIE MPOMEKYTKM BPEMEHU IPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hbrotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHUpHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (1mokosi, CKoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuma cOnpoOTUBICHHS TPU
JBWKEHUU TeJIa B *KUAKOCTH HIIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y citoBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUE€HUS U CKOJILKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJibca. PEakTUBHOE IBUKEHHE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHepruss maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEHIMATBHOM YHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU U UX ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nBuxkenue. Auddysus. Xapakrep ABUKEHUS U B3aUMOAEHCTBUS YacTULl BELIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 00BSCHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosinaas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOpPHH
uaeanpHOoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABWKEHUS yacTul rasa. [Ilkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M30mpoiieccsl B HACATBHOM Tra3e C MOCTOSHHBIM
KOJIMYEeCTBOM BellecTBa. ['paduyeckoe mnpeacTaBieHHE M30MPOIIECCOB: M30TEpMa, H30X0pa,
n3zo0bapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JTUCKPETHOE CTPOEHME BeliecTBa, (GoTtorpaduu  MOJEKYI
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WIUTFOCTPUPYIOLIAsk IPUPOJLY NABJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3MeHeHus. KonmnyecTBo TerioTsl U pabota. BHyTpeHHsIsE HEpPTrUsi 0 JHOATOMHOTO
uJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
NEPBOTo 3aKOHA TEPMOJIMHAMUKH K H3ompoueccaM. I'paduueckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.

TennoBbie MamuHbL. [IpuHIUTIBL eiicTBUS TeMIOBBIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TeIuIoBbIX MamnHax. KoagduuuenT noneszxoro aeiictsus temiooit Mammisel. Lukn KapHo u ero
KO3 QUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEMIOIHEPTETUKH.

Texnuyeckne ycTpoWcTBa W IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEW SHEPrHMM Teja NMPH COBEPLUICHHH pabOThI: BBUIET MPOOKH M3
OYTBUIKM O] AEHCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JJIaTyHHOU TpyOKe MyTEM TpeHHs
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PaCIIMPEHHIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHCanus. Mcapenue u kunieHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXXKHOCTh BO31yxa. HacklieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJTYYEHHS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCIIe HAHOMATEepUasoB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crnioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

W3mepenne OTHOCUTEIBbHON BIAXKHOCTH BO3/yXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3ainusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[TIpoBOAHMKH, TUATIECKTPUKH U MOTYIPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

PaboTa cun anekTpocrarnueckoro nojist. [loreniman. PasHocts notennuanos. [IpoBoHUKH
U IUAJICKTPUKHU B JIEKTPOCTATUUECKOM TT0Jie. J{UanekTpuueckas mpoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBa M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllMTa, 3a3eMIICHHE SJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH [IJIACTUH, PACCTOSHUS
MEXy HUMH U TUAJIEKTPUUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwlit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOro TOKA. MICTOYHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNeKTpOABUKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIECHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHueE.

DneKTpOHHas TPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COTIPOTHUBIIEHUS] METAJIIIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonympoBoaauku. CoOCTBEHHass W TMPUMECHAs MPOBOJUMOCTH TOJIYIPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckne ycTpoicTBa U NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHHWE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHIIBI MICTOUHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIIECHUS.

Habmonenue snexrponusa.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3uyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHHH, THHEHas QyHKIus, mapaboia, rurnepboa,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUMHU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ, KUIAKOCTEW U Ta30B, JJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, U  HAHOTEXHOJOIMM,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAan UHOYKUUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHaAyKiuu. [I[puHIUI Cyneprno3uiiui MarHuTHBIX 1oJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E Moyie TPOBOJHUKA C TOKOM. KapThHa JIMHMA WMHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CHUJIAa HMHIAYKIUU B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



Texnuueckue ycTpoilcTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
AJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN JIEMEHTAPHBIX YAaCTHUILL, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY UHIYKIMY MAarHUTHOTO TOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

Paznea S. KonreOanust u BOJIHbBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHsle Ko1e0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
konebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHHUK. Y paBHEHHUE TapMOHUYECKHX Kosebanuid. [IpeBpaiienne sHepruu npu
TapMOHHYECKUX KOJICOAHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHWTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHbBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXA€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAIPSHKCHUS.

Tpancdhopmarop. IlpousBojacTBo, mepenadya W MOTPEeOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texnuueckne ycTpoilcTBa M NPAKTUUYECKOE MPUMEHEHHE: OJIIEKTPUYECKU 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU JIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHM)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JiuHa BOJHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B anexkrpomarautHoi BosiHe. CBOKWCTBA AIEKTPOMATrHUTHBIX BOJIH:
OTpaXEHHE, TIpeJioMJieHue, Tnojsapu3anus, audpakmus, wuHTepdeperus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHMNBI pagroCBs3U U TeNEeBUACHUS. Pagronokanusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIWLHHE, pajap, paguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmronenue otpaxxeHus U MpeaoMIIeHUSI MEXaHUYECKIX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIA  TOKa3aTeNb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



Cobuparomue ¥ paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOUHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIH arnmapart, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTNITHKA, TU(PpaKITHOHHAS pelIéTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUEe, OTPAKEHHE U TpejoMiieHHe cBeTta. OnTudeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ TOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNasnenue cera. Onbitel [1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YPOBHS dHEpPIruu Ha qpyroil. Bunel cnektpos. CrieKTp ypoBHEW 3HEPTUH aTOMa BOJIOPO/a.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOU Tyaanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTPOMCTBA W NPAKTUYECKOE INPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, I0KA3bIBAIOIINE CI0KHOCTh CTPOEHUS s1pa. OTKPBITHE PaMOAKTUBHOCTH.
OmneiTer Pe3epdopaa nmo onpeneaeHuIo cocTaBa paauoakTUBHOTO u3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkphITHE TIPOTOHA M HeHWTpoHA. HykimonHas moaens siapa ['eitzenOepra—lBanenko. 3apsi
sapa. MaccoBoe uuncio sapa. Mzoromnst.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepuble peakuuu. Jlenenvie u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHsiii cuHTe3. IlpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHnueckne ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpekoB 4acTuil (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BuTUs actpoHomMu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.



Bun 3Bé3ar0r0 Heba. Co3Be3ausi, spKue 3BE3/IbI, IUIAHETHI, NX BUANMOE JIBUKCHHE.

ConneuHnas cucrema.

Connue. ConneuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKH. JlnarpaMmMa «CIeKTPpaIbHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
[IOCJIEIOBATEIPHOCTA.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTbY» JUIsl  3BE3J  TJIaBHOM
nocienoBareabHocTU.  BHyTpenHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHILIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnua B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE OBIPHI B SAPAX rajJaKkTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYXEHHBIM IJ1a30M € MCHOJB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3wku w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
3THYECKOH cepax AesTeTbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckoil Teopun B (HOPMHPOBAHWU TPEACTABICHHUN O
(dbu3UYecCKOl KapTHHE MHpa, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢uzumku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIPEIMETHBIX CBSA3€M € KypcaMd MaTeMaTUKd, OHOJIOTUH, XHUMUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsamusi, CBA3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHrue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIEICHHE TUIOIAAN IIIOCKUX GUryp U o0bEMa Tel.

buonocus: anekrpudeckue IBJICHU B )KUBOU MPUPOIE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOM NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPIABIX Tel,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, NIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozus: TUHUU 3IEKTPOIIEpenay, FeHEPATOp MEPEMEHHOTO TOKA, AJIEKTPOJIBUTATENb,
WHIYKIIMOHHAS Te4yb, pajap, paJuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS y4eOHOTO mpeamera «Du3uka» OHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSAM  POCCHUUCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOydJaromerocs Kak akKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEPEC K Pa3IMYHBIM chepam MpoecCuOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh DKOJIOTHYECKOW KYIBTYPHI, OCO3HAHHE TIIOOAIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJTAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS TeNeh
YCTOWYHBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIMpeHue OMbITa JAEATEIHHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYIIIECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO JICSITEIBHOCTh HHINBHIyaTbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTEITHLHOCTH,

KOODAMHUPOBAaTh W BBIIOJIHATh PAadOTy B YCIOBUSAX PEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMN
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTh
(GU3UKH, CIOCOOHOCTHIO H TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJIOB PEIICHUS 3a/1a4d
(U3NIECKOTO COACPIKAaHMS, TPUMEHEHHUIO PA3IMYHbIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS, €0 HHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAILUSAX, B TOM YHCIIC TIPU CO3JJaHUN
y4eOHBIX MPOEKTOB B 00J1acTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI JUIs I0KA3aTeIbCTBA CBOMX YTBEPIXKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B XO/IE PEIICHHUS 3a/1a4H PE3YAbTaThl, KpUTHUECKU OIICHUBATH
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
quclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301IaCHOCTH, THTHEHBI, PECypcoCOepeKeHHsI, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaYeHUs MH(OPMALIMU U LI€JIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alluH.

KoMMmyHnKaTHUBHBIE YHUBEPCAIbHbIE YUueOHbI€ 1eliCTBUSA:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHAHON U UHIUBUIYaIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JEUCTBUSA 0 €€ TOCTUKEHUIO: COCTABIISITh TUIaH ACUCTBUM, paCIPEACIISITh POJIU C Y4ETOM MHEHHM
YYaCTHUKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATHh HICH C TMO3UIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKON paboThl ¢ Yy4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOIH30BaTh MPUEMBI peIeKCHH ISl OLEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHS CpellHero oOiiero oopa3oBaHusl y 0Oy4YarOIIMXCsS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATIBLHBIM U3MEHEHUAM U TPOSIBISATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, UHUIIUATUBHOCTh, yMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJsib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUHUaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WICANBHBIA Ta3, MOJIEIU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMOIeicTBHUE Tel, Tuddy3usi, OpOyHOBCKOE IBHKEHHUE,
CTpOEHUE KUAKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA TeN MPH HArpeBaHUU (OXJIAXICHUN),
TEIJIOBOE pPAaBHOBECHE, HCIIAPEHUE, KOHJIEHCAllWs, IUIABJICHHE, KPHUCTAJIM3ALMS, KUIIEHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEX]y IMapaMeTpaMu COCTOSIHUS ra3a B H3OIpoIeccax, AJIEKTpU3alus TeJl, B3auMOJECHCTBUE
3apsJI0B;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHAJbHAs SHEPrus, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
OTHMCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIb3YEMBIX BEJTHUUH, X 0003HAYCHUS
U €AMHHUILIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (U3NYECKYIO BEJIMYUHY C JIPYTrUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEIUIOBBIE SBJIECHUS, HCIOJIb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOA(PQPHUIMEHT MOJIE3HOTO ACUCTBHS TEIJIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BELIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3yeMbIX BEIUYMH, HUX OOO3HAUYEHHUS U €IWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HproTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruH, 3aKOH COXpAaHEHUS MUMITYJIbCA, TPUHLIUI CYHNEPIIO3UIINY CUJI, TTPUHLIUIT
paBHOMPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEII[ECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpPEAHENW KHWHETMYECKOW HHEPIHMHU TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCOIOTHOW TeMIMepaTypoi, TMEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOopMyIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BhIPAKEHUE M YCIOBUS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIBI JEHCTBUS MAlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyath yCIOBHS MX O€30M1aCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIENIOBAaHUIO (PU3MYECKHX SIBJICHUII M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpPMYIHPOBATH
npoOieMy/3aady v THIIOTE3y Y4eOHOTO AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAJI0KEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYILIECTBIISITh MPAMBIE U KOCBEHHBbIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs U HCIOJIb30BaTh H3BECTHBIE METOMBI OLIEHKU
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy GPU3NUYECKUMU BEIMUYMHAMU C UCIIOIB30BAHUEM MPAMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTAThl IMOJIY4YEHHOM
3aBUCHUMOCTH (PH3NYECKUX BEIMYUH B BUJIE Ta0IuIl U TpadUKOB, AeTaTh BHIBOJBI 110 pe3yJibTaTaM
UCCIIEIOBAHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1ab0OPaTOPHOT0 000PyIOBAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUEThl M OILICHUBATh PEAIbHOCTH MOyYSCHHOTO 3HAUeHUs! (PU3HUECKON BETMYMHBI;



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

WCIOJIb30BATh MPH PEIICHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTUU
IV TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MONYJISIPHOM MH(pOpPMaLUy, TOJYYEHHON U3 PA3INYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MOJIy4aeM Y10 HH(POPMALHUIO;

MPUBOANTH TPUMEPHI BKIIA/da POCCUUCKUX W 3apyOeKHBIX YYEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUUYECKHE 3HAHUS 10 (PU3HKE B IOBCEAHEBHOM KU3HU JUIsl 00eCIeUeHUs
0€301MacHOCTH TpU 00palIeHnH ¢ MPUOOPaMH U TEXHHYECKUMHU YCTPOUCTBAMH, JUISI COXPAHECHUS
3/10pOBbSI U COOTIOACHNS HOPM SKOJIOTUUECKOTO MOBEICHUS B OKpYXKaIoIeil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbI, pAlUOHAJIbHO pacHpenesiaTh OOf3aHHOCTH U IUJIAaHUPOBAaTh JESITEIBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS U3YyYEHHbIX (U3UUYECKUX MOJENeN: TOYeUHbII
ANEKTPUYECKUH 3apsi], JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IAEPHASI MOJEIb ATOMA, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelIeHUH (PU3NUECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHN U KBAHTOBOM (DU3MKHU: dJIEKTpUYECKass MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MArHUTHOTO MOJs Ha IMPOBOAHUK C TOKOM M JBWXKYIIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHASI U NCKYCCTBEHHAs PaJOAKTUBHOCTB;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTONIb3YS (U3MYECKUE BEIMYMHBI: DSJCKTPUUYECKUIM 3apsij, CHiIa TOKa, DJIEKTPUUYECKOE
HaIpsKEHUE, AIEKTPUUECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIMANIOB, JIEKTPOABUKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJa TOKa B MPOIECCe TApMOHHYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C APYTUMH BETMUNHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnaja, SHEPTus CBA3M ATOMHBIX SAep, MpPHU ONHUCAHHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCHONb3yd (DU3NYECKHe 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHUE DitHIITeHA 11 hoToddhPeKTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHUsS AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
ocTynatel bopa, 3akoH paJMOaKTUBHOIO pacnajza, IOpU 3TOM pas3jidyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKECHHUE M YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKaOM, TOHKOM JIMH30M;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobeMy/3agady ¥ TUIIOTE3Y YIEOHOTO IKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJIOK CHHOTO
000pynoBaHuUs, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHHUIA:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢buznyecKkux BEIWYMH B BHUAE TaOMUIl M TpaQuUKOB, JelaTh BBIBOABI MO pe3yibTaTaMm
HCCIEA0BaHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TpyAa MpU IPOBEICHHHM HCCIEIOBAaHMN B paMKax
y4eOHOTO HSKCIIepUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH  C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiath pacu€THble 3aJa4ydl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
(u3nueckue 3aKOHBI ¥ NMPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh GU3NYECKYIO
MOJIeNb, BBIACIATh (U3UYECKUE BEIUYUHBI M (OpPMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIIbHOCTH MOIYYEHHOTO 3HaYeHUs] PU3NUYECKON BEIHUMHBI,

pelaTh KaueCTBEHHbIE 3a/layd: BBICTPauMBaTh JIOTUYECKU HEMPOTHUBOPEUMBYIO LIETIOUKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCII0JIb30BATh MPH PEIICHUHU Y4eOHBIX 33]]a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHUPOBaHUsS, HUHTEPIPETAlMd W MPEICTaBICHUS Y4eOHOW U Hay4dHO-
MOMYJISIpHOM NH(GOPMaIIUU, TOTYYCHHON U3 PA3IIUYHBIX ICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;

OOBSACHSATH MIPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB, pa3inyaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIAAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B TOBCEJHEBHOM KU3HU JJ1s1 0OecTIeyeHUs
0€30MacHOCTH MpHu 00palleHnH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYNIbl, PAaUUOHAIBHO pacHpelessiTh OOA3aHHOCTM U IUJIAHUPOBATh JESATENIBHOCTb B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
1.1 ®dwusuka 1 METo ay4HOTO TI03HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edso0.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 h Epgﬁ;iﬁiilm 17§41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
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Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
[TocTosIHHBIN 3NIEKTpUYECKUI TOK. TOKHK bubnuorexa [JOK
4.2 12
B Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
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OBIIEE KOJIJMYECTBO YACOB I1O 68
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
MaruautHoe nose. DJeKTpoMarHUTHasI bubnnorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue U JIEKTPOMArHUTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHOW TEOpUHU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
A1 4
0 Obobmaroniee noBToperiite https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68
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