MyHunMnajgbHoe Ka3eHHoe 001eo0pa3oBaTeibHOE YUpesKIeHne
«Cpennss o61meodpa3oBareabHas mkoJaa Ne6 um. M.IO JlepMoHTOBa»
r. bakcana

TOUKA \"pocm

Pabouan npozcpamma

C UCNOJIb308AHUEM 000PYO0BAHUA UEHMPA
«Touka pocmay

Ecmecmeennvile nayku

(oOpa3oBatelbHas 00J1aCTh)

dusuka

( HamMeHoBaHMe YIeOHOTO IIPeIMETa, Kypca)

Cpeonee oouee oopazosanue

(ypoBeHb 00pa30BaHMs)

2025-2026 yuebnwtii 200

(cpox peanuzanyuy MporpamMmesl)

2025 r.



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha ypOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU W TPEeOOBaHUM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOM Mporpammsl, mnpeacTtaBieHHbIx B OI'OC

COO, a Takke ¢ y4eroM (emepanbHON paboueil mporpaMmbl BOCIHTAHHSA U

KOHILEMIUU TpernojiaBanusi yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OopraHu3anusix Poccuiickon Penepanuu, peAU3YIOIINX OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3MKE HaMpaBiIeHO Ha (QopMHUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnn ux ¢usnke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTEIHLHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer Tpeboanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANpPEIMETHBIM pPE3yJIbTaTaM
oOyueHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh peallM3allud MEXKIPEAMETHBIX
CBs3€ll (PU3MKU C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMH mpeaMeramu. B Hel
OTIPEJICIISIIOTCS OCHOBHBIC 1I€NTM M3Yy4YeHUsl (DU3MKU Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTalnpeaMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIOYAET:

e IUIAHHpPYEMBbIE pe3yJbTaThl OCBOCHHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCII€ IPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

e cojzepkaHue yueOHoro npeamera «Ou3rka» mo rojaaM oOy4eHuUs.

dusznka kak Hayka O HauOojiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpyskaroriem Mupe. [IkonbHbIN Kype GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SIBJICHUHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEMH,
dbu3udeckoii reorpadue W acTpoHOMHeH. Vcmonb3oBaHME W aKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTe€pUaioB C 3aJaHHbIMH CBOMCTBAMH U JIPYTHUX.
N3yuyenne ¢u3MKu BHOCHUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHME €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydaromuxcs, B (HOpMHUpPOBaAHHE YMEHHH MPUMEHSThH
HAyYHBIN METO]I MO3HAHUS NP BHITIOJIHEHUHA UMU YU€OHBIX HCCIIEOBAaHUM.

B ocHOBy Kypca ¢u3MKH IJI1 ypPOBHS CPEOHEro OOIIero oOpa3oBaHMS
MOJIOKEH pAI HUJEW, KOTOpPbIE MOXKHO paccMaTpuBaTh KakK HPUHUUIIBI €ro
MTOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKH

3aBEPIIEHHBIM, OH COIEPXKHUT MAaTepPHANl U3 BCEX Pas3jesioB (PU3MKH, BKIIIOYACT KaK
BOIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.
Hoes cenepanusayuu. B COOTBETCTBMM € HEW maTepuan Kypca (pu3uku

OOBEIMHEH BOKPYTr (HM3MYECKHX TEOpHil. Bemymmm B Kypce sBISETCS
dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJe.

Hoess cymanumapuzayuu. E€ peanmsaims TpearonaraeT HCIOIb30BaHUE
TYMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKONW HAyKH, OCMBICICHUE CBS3U PA3BUTHUS
bu3ukn ¢ pa3BuTHEeM O0O0IIEecTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess  npuxnaowoii  umanpasiennocmu. Kypc (usukum mpeamoaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHMUYECKHX M TE€XHOJOTHYECKHUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEICHHS 3IJIEMEHTOB
COJCPIKAHMUS, TOCBAIMEHHBIX OKOJOTHYECKUM TPOOJIEMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXICHUS
po0JIeM palMoOHATBLHOTO MPUPOIOOIB30BAHUS U IKOJIOTHIYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HopMUpOBaHHME NPENCTABICHUNA O
CTPYKTYype MOCTPOCHHS (PU3MUECKOU TEOpHUH, poiii (yHAAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOpPUH, MJIS OIKUCAHUS ECTECTBEHHO-HAyYHBIX SIBICHUUA U
IIPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIA TOAX0J B Kypce (U3UKH peanu3yercs Mpexkie
BCErO 3a CYET OpPraHM3allMy SKCIIEPUMEHTAIBHON JEATETbHOCTH O0YJaroIInuXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKH — OTO HCIOJIL30BAaHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (pusuke oObeAMHEHbI B OOIIMNA CIHUCOK YYCHHYECKUX
MpaKTUYECKUX padoT. BolaeneHue B ykazaHHOM NEpeuHe J1abopaTOpHBIX padoT,
MPOBOIUMBIX IS KOHTPOJS ¥ OICHKH, OCYIICCTBISCTCS YYaCTHUKAMH
0o0pa3oBaTEIBLHOIO Mpollecca MCXON M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpu sToM  obOecreynBaeTCs  OBJIAJCHHUC
OOyYarOIIMMHUCS YMEHUSIMUA TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIEOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPEIJIOKEHHBIX TUTTOTES.

bonpiioe BHHUMaHHE YACICTCA PCHICHUTIO paC‘{éTHBIX N Ka4CCTBCHHBIX

3ama4. IIpy 3TOM A PacUETHBIX 3a1a4 IMPHOPUTETOM SBIIAIOTCS 3ala4d C SABHO
3aIaHHON (PU3HYECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaK U UHTCTPUPYS 3HAHHS U3
pa3HbBIX pasnesoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJaHHS Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MYECKUX SBJICHWA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BbIOOpa (U3MYECKON MOJENH ISl CHUTyallud TPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecrnedyeHu0 YyueOHOro mpoliecca 0a30BbI YPOBEHb Kypca
(GbU3UKH HA YPOBHE CPEHEro O0IIero o0pa3oBaHus I0HKEH U3YUaThCsl B YCIOBUSIX
MpeIMETHOTO0 KaOWHeTa (U3WKKA WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOrO IMKia. B kabunere (GU3HKK TOJDKHO OBITH
HeoOXoauMoe JIabopaTopHOe OOOpyAOBaHUE JUIsl BBIMIOJIHEHHUS] YKa3aHHBIX B
nporpamMme 1o GU3NKE YICHHYECKUX MPAKTHICCKUX pabOT M JECMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCTpanmonHoe obopyaoBanue (GopMUPYETCsI B COOTBETCTBUH C
OPUHIIUIIOM MHUHUMAJIBHOM  JIOCTaTOYHOCTH M 00ECIEeYnMBAaeT TOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe MO (HU3MKE KIIOUEBBIX JEMOHCTPALMM IS
UCCJICIOBAHMSI  M3yYaeMbIX  SBIIGHUA W  TIPOIECCOB, OMIMPUYCCKUX M|
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopatopHoe 0O0OpyJIOBaHHE [Jisi YYEHUYECKUX MPAKTHUYECKUX pabdoT
GopMupyeTcs B BHIE TEMATHYECKMX KOMIUIEKTOB M OOECIICUMBAETCSA B PACUETE
OTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaThdecKre KOMIUICKTHI
7a00paTopHOTO OO0OPYIOBAHUS JOMKHBI OBITH TIOCTPOSHBI Ha KOMILICKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CHCTEM B BHJIC TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMU LIETSIMU U3YUYEHUS (PU3UKU B 00I1IEM 00pa30BaAHUHU SBISIFOTCS:

e (dopMHpOBaHHE WHTEpPECA W CTPEMIJICHHSI OOYYAIOIMUXCS K HAYYHOMY
U3YYCHUIO TMPHUPOJIbI, PA3BUTHE HMX HHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pPa3BUTHEC NPEJCTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (POPMUPOBAHHE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIONTUM SBIICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKHU;

e (¢dopMHpOBaHHE YMEHUN OOBSICHATH SBICHUA C HCIOJb30BaHUEM
bu3rYecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTENbCTB;

e (GopMHpOBaHHUE TIPEACTABICHUN O PO (HU3UKHA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne STUX Tesield 00ecTieunBaeTCsl PEIICHUEM CIEAYIONNX 3a/1a4d B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



npuoopeTeHue CUCTEMBl  3HAHUU 00 001mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPOPU3UKH;

dbopMHupOBaHWEe YMEHUN TPUMEHITh TEOPETUYECKHUE 3HAHUS IS
0o0bsACHeHHs] (PU3NYECKUX SBICHUW B TMPUPOJAE U IS TPHUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3IMYHBIX 33/Jad C SIBHO 3aJIaHHOM
dbu3nmYecko MOJENbl0, 3a7ad, IMOJpa3yMEBAIOIIUX CaMOCTOSTEILHOE
co3ganue GU3NIECKON MOJICNH, aJICKBAaTHON YCIIOBHSIM 3a]1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB U MPHUHIIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOILIYIO
cpeny,

OBJIQJICHUE METOJAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIN3a W HMHTEpIpeTanuu uHbOopMaIiy,
onpeereHus: JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUU JIJISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenune ¢usuku (06a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEeTro
oOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEl0), B
11 kimacce — 68 4yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mnporpamMme 1o ¢GuU3MKE TNEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PpabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEJIacT BBIOOD

IpoBe/ieHHs JTabOpaTOPHBIX pPadOT W OMBITOB C YYETOM HHAWBHIYaTbHBIX

0COOCHHOCTEN 00yJaroIUXCs.

COAEPKAHUE OBYYEHMUSA

10 KVIACC

Paznen 1. ®Pu3uka u MeTOAbl HAYYHOI'O MIO3HAHUS
®usuka — Hayka o0 mpupoae. HayuHble MeTOABI MO3HAHUS OKPYXKAKOUIETO

MUpa.

Ponp okcnepuMeHTa M TEOPUM B NOPOLIECCE IO3HAHUS PUPOJBI.

DKCIEpUMEHT B (PU3HUKE.
MonenupoBanue (U3MUECKUX SIBJICHUN U mpoueccoB. HayuyHble rumoressl.
duznyeckre 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

[IpyHIMT COOTBETCTBUA.
Pons u mecro ¢usuku B (HOPMUPOBAHMH COBPEMEHHOW HAyYHOW KapTUHBI

MHPa, B IPAKTUYECKON AEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
AHasoroBele M IUGPOBBIC H3MEPUTEIBHBIC TPHOOPHI, KOMIIBLIOTCPHBIC

JaTYUKH.



Pasznena 2. Mexanuka
Tema 1. Kunemamuka
Mexaanueckoe aBrkeHre. OTHOCUTEIHLHOCTh MEXAHMYECKOTO JIBUKECHUS.

Cucrema orcuera. TpaekTopus.

[lepemerienrie, CKOpOCTh (CpefHsIE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBbHOW TOYKH, UX MPOEKIMM HA OCU CUCTEMBbI KOOPJHMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEl.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJIUHEHHOe nBrkeHue. [paduku
3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, IYyTH W TEPEMELICHUS
MaTepUaIbHOW TOUYKU OT BPEMEHHU.

CBoOoaHOE maieane. Y CKOpeHUe CBOOOHOTO TIaICHHUS.

KpuBonuneitHoe  aBwxkeHue. JIBM)KEHHE  MATEpUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSHHOU IO MOIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETP,

JBWKEHHE CHAPSAJOB, LIEMHBIE U PEMEHHEIE IIEPEIAUH.

Llemoncmpayuu

Moyzenb CUCTEMBI OTCYETa, MIUTIOCTPALUS KHUHEMATUUECKHX XapaKTEPHCTHK
JIBUKCHUSL.

[IpeoOpazoBanue NBUKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3AyX€ U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

Habmronenne naBMKEHHS Teja, OPOIICHHOrO IOJ YIioM K TOPHU30HTY H
TOPU30HTAIBHO.

H3mepeHne yckopeHusi CBOOOHOTO MaeHHUs.

Hanpasnenue ckopocT py ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne HEPABHOMEPHOIO JABHMKEHMS C LIEJIBIO ONPENEICHUs] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY IyTAMH, NPOWICHHBIMH TEJIOM 3a
IIOCJIEA0OBATENBHBIE PAaBHBIE MPOMEKYTKH BpPEMEHM IIPU PABHOYCKOPEHHOM
JBWKCHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenue nBUKEHUS IAPHUKA B BA3KOM KUIAKOCTH.

W3yuyenue NBUKEHUS Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutensHOcTH  [aymmnies.  lIlepBeii  3akoH  HproroHa.
MHepruaibHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HproToHa
JUISl MaTepUaIbHOM TOUYKU. TpeTuil 3akoH HproToOHA 111 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuna Tsbkectu. llepBag kocmumueckas
CKOPOCTSb.



Cuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (1mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koaduiment tpenus.
Cuita conpoOTUBIIEHUS MPU IBUXKEHUU TEJa B AKUJKOCTH WIIU ra3e.

[MTocTynaresHOE U BpaIlaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPIOTO TeIa.

MOMEHT CcHJIbI OTHOCHTENIbHO Ocu BpamieHus. [lnedo cunbl. YcnoBus
paBHOBECHSI TBEPJIOTO TEJa.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHue uHEPIUH.

CpaBHEeHUE MacC B3aUMOICHCTBYIOIINX TE.

Bropoii 3akon HerotoHna.

Nsmepenne cun.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HeBecomocTts. Bec Tena IIpu YCKOPCHHOM HO,Z[’I)éMG " IMaJCHUHN.
CpaBHeHI/Ie CHJI TPCHHUS ITOKOA, KAUCHUA U CKOJIbKCHUS.

YcnoBus PaBHOBCCHUA TBép,Z[OFO TCJa. BI/II[BI PaBHOBCCHAI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Nzydenne nuxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3UHOBOM 00pasiie, OT uX AehopMariiu.

HccnenoBanue yclIOBUM paBHOBECUS TBEPAOrO Tela, HMEIONIEr0 OCh
BpAILICHHUS.

Tema 3. 3aKkonwvl coxpanenus é mexanuke

Nmnynbc matepuaibHOM TOYKM (T€na), CHUCTEMbl MaTepUAlbHBIX TOYEK.
NMnynbec CHIIBI M1 U3MEHEHUE UMITYJbCa Tela. 3aKOH COXPAHEHHs] HMITYJbCa.
PeakTuBHOE IBMKEHUE.

Pabota criibl. MOIIHOCTE CHJIEL.

Kunetnueckass sHeprus MarepuaibHOM TO4KkW. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[TorenuuanbHas SHEprusl. [TorenuuanbHas SHEprus YIPYyTO
nepopMupoBaHHoOi  TpykuHbl.  [loTeHuManbHast 2Heprust Tena  BOIU3H
MOBEPXHOCTH 3€MIIH.

[loreHunanbHple W HENOTCHUHUAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HHEPIHMH CHUCTEMBI TEI.
3aKOH COXpAHEHHUS] MEXaHUYECKON IHEPTUH.

Ynpyrue v Heynpyrue CTOIKHOBEHUSL.

TexHuyecKre yCTPOWCTBA M IPAKTUYECKOE NPHMEHEHHUE: BOJAOMET, KOIEP,



MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKECHHUE.

[Tepexoa MoTeHIMAIBHON SHEPTUH B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii oxcnepumenm, 1abopamopuvle pabomol

N3ydenune abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KI'yTa.

Pa3znes 3. Mogiekyasipaasi pu3suka 1 TepMOAHHAMMKA

Tema 1. Ocro6vl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJECHCTBUS YacTULl BemiectBa. Moaenu CTpOEHHs Ta30B, KUIAKOCTEH U

TBEPIBIX TEJI U 00LACHEHUE CBOMCTB BEILECTBA HA OCHOBE DTUX Mojeleil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

Temnosoe paBHoBecue. Temmneparypa u e€ m3mepenue. [llkana temmeparyp
Llenscus.

Mogens  wuaeanbHoro ra3za. (OCHOBHOE€  YpaBHEHHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HACATBHOTO raza. AOCONIOTHas TeMIieparypa Kak mepa
CpeIHEl KWHETHYECKON SHEpPruu TEIUIOBOro JBMKEHUs dacTull rasza. Illkana
temrepatyp KenbBuHa. ['a30Bble 3ak0oHBI. YpaBHeHUEe MenaeneeBa—Kimanerpona.
3akoH JlanpToHa. M3ompoliecchl B UACaTbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe TMpeacTaBlICHHE H3O0MPOILIECCOB: HM30TEpMa, H30XO0pa,
nu3o0apa.

TexHuyeckre yCTpPOICTBA W NPAKTUUECKOE TMPUMEHEHUE: TEPMOMETP,
OapoMmeTp.

Llemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUII.

OmnpiTel 1O AUGPGY3UH KUAKOCTEHN U ra30B.

Monens OpOyHOBCKOTO ABUKEHUSL.

Mogens onbita IITepHa.

OnbIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Monens, WUTIOCTpUpPYIOIIas MPUPOAy JaBICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIUE YypPaBHEHUE COCTOSHUS UJCAIBHOIO rasa,
M30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, nabopamophsie pabonol



rasa

Omnpenenenre mMacchl BO3yXa B KJIAaCCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMI
00BEMa KOMHATBI, TaBJICHUS M TEMIIEPATYPHI BO3/1yXa B HEM.
WccnenoBanue 3aBUCHUMOCTH MEXIY TTapaMeTPaMU COCTOSIHUS pa3peKEeHHOTO

Tema 2. Ocrnosvt mepmoouHamuku
TepMoauHamuueckas cucrteMa. BHYTpeHHsAsI dHEPrust TEPMOIAMHAMUYECKOU

CHCTEMEI M CIIOCOOKI €€ u3MeHnenus. Konnyectso Temnorsl 1 padora. BHyTpeHHss
SHEpPrusg  OJHOATOMHOrO  MJAECAJbHOrO  rasa. Buasl  Temionepenadu:
TEIIONPOBOAHOCTh, KOHBEKLUS, H3IydeHue. Y IelabHas TEII0OEMKOCTh BEIIECTBA.
KonndecTBo TemnoThl pu Tenjaonepeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHKU.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMHUKH K H3omporeccam. ['padudeckas
HHTEpIIpeTanus padboThl rasa.

Btopoit 3akoH TepmMoamHamMukd. HeoOpaTUMOCTh MpOIECCOB B IPHUPO/IEC.

TermnoBble  MamuHbl.  [IpUHUMNBI  AEHCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIJIOBBIX MainHaX. KodapduimeHT mnoiae3Horo
nericTBus TeruioBod MammHbl. [{ukn KapHo m ero ko3¢ @GHUIHMEHT I0JIE3HOTO
JENUCTBUA. DKOJIOTHUECKUE TMPOOJIEMbI TEIIOIHEPTETUKH.

TexHUuecKkue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPHU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJA JEUCTBHEM CXKATOTO BO3/yXa, HarpeBanwe 3¢upa B
JIATYHHOM TPyOKe IyTeM TpeHHUs (BHIECOIEMOHCTPAIHSA).

N3MeHeHne BHYTpeHHEN 3HEPruu (TeMIIepaTyphbl) Teja MpyU TEIIonepeaaye.

OnpIT 1Mo aanabaTHOMY pPaCHIMPEHUI0 BO3Ayxa (ONBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JIBUTATEIISL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

W3Mepenue yaeabHON TEMI0EMKOCTH.

Tema 3. Azpezamuvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue u xureHue. AOCONIOTHAS U
OTHOCHUTENIbHAsl BIAXXHOCTh BO3Ayxa. HacelllleHHBIM map. YAenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Teeépuoe teno. Kpucrammnueckre u aMopdHBIE Teaa. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue xpuctambl. CoBpemeHHble Martepuansl. [lnaBienue wu
KpUcCTaJIM3anus. Y ieapHas TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TeIIoBOro OanaHca.

TexHu4yeckre yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H



MICUXPOMETP, KAUTOPUMETP, TEXHOJOTUU MOJYUYEHHUSI COBPEMEHHBIX MaT€pHUasioB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu NOHUKEHHOM J1aBJICHUM.

CnocoObl U3MEpEeHUS BIIaKHOCTH.

Habnronenue HarpeBaHus U MIaBJIeHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIoB.

Vuenuueckuii oxcnepumenm, 1abopamopuule pabonvl

H3mepenune 0THOCUTENIbHOM BIIAXKHOCTH BO3AyXa.

Pa3znen 4. DuexkrpoauHamMuka
Tema 1. Inekmpocmamuka
DneKTpu3aluus Tel. OJJNEeKTpUuYecKud 3apsn. JIBa BuJa 3IEKTPUYECKHUX
3apsiAoB. [IpOBONHMKH, OUAIEKTPUKA WU TOJYNPOBOJHHMKUA. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3aumopneiictBue 3apsanoB. 3akoH Kynona. ToueuHbI 2JIEKTpUUECKUAN 3apsI.

DnekTpuueckoe mojie. Hampspk€HHOCTh  3JIEKTPUYECKOro Moy,  IIpuHImI

CYIIEPIIO3MIIUK DIICKTPHUYECKUX MO, JIMHUKM HaNpsHKEHHOCTH DJIEKTPHYECKOTO
TOJIS.

Pabora cun  anekrpocratmueckoro  mojis.  [lorenmuman.  PasHocTh
noTeHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKUM B DIEKTPOCTATUYECKOM IIOJIE.
JndnexTpuyeckas NpOHUIAEMOCTb.

DnekrpoeMkocTh. KoHgeHcaTop. DIEeKTPOEMKOCTh IIOCKOIO KOHIECHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHu4yecknue yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUUECKAsl 3allluTa, 3a3€MJIEHUE BJIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI IEUCTBUS JJIEKTPOMETPA.

BzauMojeiicTBrE HA3IEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATHYECKOM ITOJIE.

DJIEeKTpOCTaTUYECKasl 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaropa OT ILIOIIAAn
MJIACTUH, PACCTOSHUS MEXITY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii oxcnepumenm, 1abopamopuwle pabomol

H3Mmepenue 371eKTPOEMKOCTH KOHIEHCATOopa.

Tema 2. Ilocmosannbstii 3nekmpuyeckuit mok. Toku 6 paznuunvix cpeoax



DJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [TocTosITHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTKa LETH.

DIJIEKTPUYECKOE COMPOTHUBJIEHUE. YIEIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIebHOE, CMEILIAHHOE COEAUHEHNE TPOBOJHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyns—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DIEKTPOJBIXKYILAs CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA.
3akod Oma Jy1st TOJTHOM (3aMKHYTOM) AJIeKTpUUecKoi 1enu. KopoTkoe 3aMbIkaHueE.

DIIEKTPOHHAsE ~ TPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHAS u pUMECHast MIPOBOJIUMOCTh
noJIynpoBOHUKOB. CBoiicTBa p—n-nepexo/ia. [1onynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHi TOK B pacTBOpax M  paciuiaBaXx  AJIEKTPOJIUTOB.
DJIEKTPOIUTUYECKAS TUCCOIMALIMS. DIEKTPOIIU3.

OnekTpudeckuii TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BaKYYMHBIN U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOJTHUKOBBIN AHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS HWJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CmenianHoO€ COeIMHEHUE POBOAHUKOB.

[IpssMoe wu3MepeHue >IeKTpOoABWKYILIEH cuibl. KopoTkoe 3ambIKaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUSI.

3aBUCUMOCTb COPOTHUBIICHUSI METAJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTH BO3yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yyeHne cMemaHHoro COeAUHEHUS PE3UCTOPOB.

N3MepeHne 37eKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue snexkrponmsa.

MexknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs €

YYETOM COJEPXKATEIBHBIX MEKIPEAMETHBIX CBS3€l € KypcaMH MaTeMaTHKH,
OHOJIOTMU, XUMHUH, Treorpaduu U TEXHOJIOTUH.



Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHHE, HAay4YHBIM (pakT, rumore3a, Quanueckas BeIWYMHA, 3aKOH,
TEeopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEb, U3BMEPECHHUE.

Mamemamuka: pelnieHWe CHUCTEMbl YpaBHEHHWH, JIMHEHHas (QyHKIIUS,
napabosa, runep0oia, ux rpad@uKd ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHUE B XKUBOUW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEayuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SBJICHUS B dKUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb

BEILECTBA, MOJSIPHAS Macca, TEIUIOBLIE CBOWMCTBA TBEPIBIX TEJ, KUIAKOCTEH W

ra3oB, JJCKTPUUYECKHE CBOMCTBA METAJIOB, JJICKTPOIUTHYECKAs IHCCOIUAIINS,
raJlbBaHUKA.

l'eoepaghus: BNaXXHOCTh BO3/TyXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBMIKEHUN C HMCIOJIB30BAHHEM MEXaHU3MOB,

y‘-IéT TPCHUA B TCXHHKC, IIOAINHUIITHUKH, HCIIOJIB30BAHHC 3dKOHA COXPaHCHUA

UMITyJbCA B TEXHHMKE (pakeTa, BOAOMET M JApPYIHE), ABUTaTedb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOAMJIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
[IOJy4€HUsT COBPEMEHHBIX MAaTEPUAIOB, B TOM YHUCIE€ HAHOMATepUAIOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTAaTUYECKAsl 3alllMTa, 3a3eMJICHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
AIIEKTPOOCBETUTEIHHBIE MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe noie. InNeKmpoMazZHUMHAA UHOYKUUS

[TocrosiHHBIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSHHBIX  MArHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM HMHAYKUMM. lIpuHmmn cyneprno3uuuu
MAarHuTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUMH. KapThHa JWHHWI MarHUTHOM
WHIYKUUU TOJISA TIOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10Jie TPOBOJHMKA C TOKOM. KapTwmHa JMHUN WHIYKIUU
MarHuTHOrO TOJISI JJIMHHOTO MPSMOr0 MPOBOJHUKA M 3aMKHYTOTI'O KOJIBIIEBOTO
MIPOBOJHMUKA, KaTyIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoneicTeue npoBOIHUKOB C
TOKOM.

Cuta AMnepa, €€ MOIyJIb U HallpaBIICHHE.

Cuna Jlopenna, €€ MOIyJ/Ib U HalpaBieHUe. [[BUKEHHE 3apSIKEHHOM YaCTUIII
B OJHOPOJITHOM MarHuTHOM Mojie. Pabota cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MarHUTHOM
MHAYKUWAH. OJIEKTPOABMXKYIAS CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU



uHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe ImoJie. OJIEKTPOABIXKYINAS Cuia HHAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTB.  SIBIIECHME CaMOMHIAYKIMHU. OJIEKTPOABMXKYIAS  CHJA
CaMOMHAYKLUY.

DHepruss MarHUTHOTO TOJIS KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME. ITOCTOSHHBIE
MAarHuThbl, D3JEKTPOMArHUTHI, JJIEKTPOIABUraTellb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL], UHAYKIIMOHHAsSI TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMATHUTHOW UHAYKIHUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOABHMXKYILEH CUJIbI HHAYKIHU OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHre MaraHuTHOTO MOJISI KATYILIKH C TOKOM.

HccnenoBanue AeCTBUA MOCTOSIHHOIO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHIYKIIHUH.

Paszpnesn S. KoreOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KO1e0aHUus

KonebarenbHast  cucrema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrumryga u (aza xoseOaHUI.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YECKU MasTHUK. Y PAaBHCHUE TapMOHUYECKHUX
kosnebanuii. [IpeBpanieHue sHepruu Npu rapMOHMYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJICAUTPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKUMU U
AJIEKTPOMarHuTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJEATBHOM KOJIeOATEIHbHOM KOHTYE.

[IpeacraBnenue o 3aTyxarolux KoneOaHUsX. BoIHyK/IeHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BoiHy)AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

Ilepemennbpii  TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MONIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U



HaANPSHKEHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepegavya U MOTPEOIEHUE IEKTPUUECKOU
JHEPrur. DKOJOTHMYECKHE PUCKH MPU MPOU3BOACTBE AIEKTposHepruu. KynpTypa
WCIOJIb30BAHUS DJIEKTPOIHEPTUU B MOBCETHEBHON KU3HHU.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: AJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH 3JIEKTpOnepeiay.

Llemoncmpayuu

UccnenoBanne mapameTpoB KoJieOaTENbHOW CHCTEMbl (TIPYKWHHBINA WIIH
MaTeMaTU4eCKHI MasiTHUK).

Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanue cBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE JIEKTPOMArHUTHBIE KOJICOaHMUSI.

OcuumnorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSKEHUsI OT BPEMEHU) s
3IIEKTPOMATHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oOCIENOBATENIBHOM COEOUHEHMM DPE3UCTOpA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUM 3JIEKTPONEPEIAYH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPUO/a MabIX KoJeOaHWN rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

UccnenoBanne mNEepeMEHHOr0 TOKa B LENM U3  MOCIEAOBATEIbHO
COEMHEHHBIX KOHJICHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAHUNHbBLE 60TIHbL

Mexannueckue BOJHBI, ycinoBusa pacnpoctpaneHusd. Ilepuon. Ckopocth
pacrpocTpaHeHuss M JUiMHa BOJIHBL. [lomepedHble W TPONOIBHBIE  BOJIHBIL.
HUuTtepdepenius u udpaxius MEXaHUIeCKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocth 3Byka. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3JIYyUYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtauus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJTOMIICHHE, NOJIApU3alus, Tudpakims,
unTepdepenius. CKOpoCcTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3M€KTPOMArHUTHBIX BOJIH. [I[puMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IprHIMIBI paIuOCBsI3U U TeleBUAeHUA. Pagnonokamusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPELBI.

TexHu4yeckrue yCTPOWCTBA M IPAKTUYECKOE IPHUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,

PaaMONIPUEMHHK, TEIEBU30D, aHnTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu
OGpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOI0JIHHBIX BOJIH.



Koneobmroieecs Te10 Kak MCTOYHHK 3BYKa.

HaGnronenue otpakeHus: M IPETOMIICHHS] MEXaHHYECKUX BOJTH.

Ha6nronenue unrepdepenimm u mudpakiini MEXaHUISCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBS3uM TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOW U
4aCTOTOM KOJICOaHUIA.



UccnenoBanne  CBOMCTB ~ 3JIEKTPOMATHUTHBIX  BOJIH: OTpakeHUe,
npesioMJIeHue, nojaspu3auus, qudpakuus, uHTephepeHus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne M300pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelhb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOrO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro cBeta. L[Ber.

CobOuparoriie u  pacceuBarouiue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE W ONTHYecKas cuiia TOHKOW JMH3blL. [locTpoeHne u3oOpakeHui B
coOuparomux U paccerBarolux guH3ax. Gopmysa TOHKOW JIUH3BI. YBelWYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHUHHUMYMOB B UHTEpP(EpPEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakioHHas penieTka. YCIoBHE HaOIIOACHUS
[JIaBHBIX ~MAakKCUMyMOB TMpU  MAaJ€HUM MOHOXPOMATHYECKOr0 CBETa Ha
AU(PPAKIHOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIna,
doToamnmapaT, TPOEKIIMOHHBIA almapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, IM()PAKIMOHHAS PEMIETKA, OISPOUI.

Llemoncmpayuu

[IpssMOnMHENHOE paACIPOCTPAHEHUE, OTPAXKEHUE M IPEJIOMIICHHE CBETA.
OnTuveckue mprudopHI.

[TomHoe BHYTpEeHHEE oTpaxeHune. Moesb CBETOBOIA.

UccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue nnrepdepeniiuu cpera.

HaGnronenue nudpaxiuu ceera.

Ha6nronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ IOMOUIBIO TPU3MBI.

[MosyueHue CeKTpa ¢ MOMOIIBIO JU(PPAKIIMOHHOMN PEIETKH.

HaGnronenue nosnsipuzaiuu cBeTa.
Yuenuueckuii oxcnepumenm, nabopamopmsie pabonvl



N3mepenune nokaszaresns npeioMIICHUs CTEKIIA.
Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.
Habnronenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI clelIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH
I'pannupl  OPUMEHUMOCTHM  KJIACCHYECKOM  MexaHukd.  IlocTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJIS CKOPOCTH
CBETa B BAKYyyM€, IPUHLIMI OTHOCUTEIIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUTVHBI.
DHEprus U UMITYJIbC PEISITUBUCTCKONM YACTHUIIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEIIITUBUCTCKOM YAaCTULBI. DHEPTHS
IIOKOSI.

Paznen 7. KBanToBasi pusnka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBs3u 3Heprur GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienopanne porodddexra. Onbiter A. I'. CToneToBa. 3aK0HbBI
dboroaddekra. Ypapuenue DiHmTeiHa 1 doToddderra. «KpacHas rpanuia»
dbotorpdexra.

Hasnenue ceera. OnbiTel I1. H. JIebenena.

XUMHUYECKOE JIEVICTBUE CBETA.

TexHuyeckue yCTpoOWCTBA U MPAKTHUUECKOE MPUMEHEHHEe: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAasi OaTapes, CBETOIUO/I.

Llemoncmpayuu

®oT0o3¢(DHeKT Ha yCTAaHOBKE C IMHKOBOW TUTACTHHOM.

HccnenoBanne 3akoHOB BHeENTHET0 (hoToddekTa.

Ceeroauo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIl.
[ImanerapHas Mmognenbs aroma. Ilocrymarsl bopa. M3nyuenwe u mornouieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOTO YpPOBHS 3HEPruuM Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOJIA.

BosnnHoBelie cBoiicTBa yactul. Bonnbl ae bpoiina. KopnyckyiisipHO-BOJTHOBOM
Ty aTu3M.

CHoHTaHHOE U BBIHYXJIEHHOE U3TyUYCHUE.

TexHu4yeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIM
aHau3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopna.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
Habnronenue nuHeRvaTsix CIEKTPOB U3TyUYEHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopmsie pabomol
HaGnronenue nuneiyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JIOKa3bIBAKOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pezepdopna mno  ompeneneHHro  cocTaBa
paauoakTuBHOTO wu3nmy4deHus. CpoiicTBa anb(a-, OeTa-, TraMMa-U3IydeHUS.
BisiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHEe npoTOHAa W HelTpoHa. HyknonHas mopens snpa IeiizenOepra—
NBanenko. 3apsan saapa. MaccoBoe uncio aapa. M30Tomnsl.
Anbsda-pacnan. OIEKTPOHHBIM U TO3WUTPOHHBIM Oeta-pacnan. [amma-
U3Jly4yeHue. 3aKOH paJuoaKkTUBHOTO pacra/jia.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepext macchl siapa.
SAnepnsbie peakuuu. Jlenenue u CUHTE3 sSaEp.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. [IpoOreMbl U MEPCHEKTUBHI
AIEPHOM SHEPTETHKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHKHU.
DneMeHTapHble YacTULbl. OTKPBITUE MO3UTPOHA.
Mertoabl HAOTIOIEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyH1aMeHTaabHble B3auMOAeCcTBUSA. ENMHCTBO (hU3nMUecKoil KapTUHBI MUpA.
TexHu4yeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: JO3UMETpP, KaMmepa
Bunbcona, snepHbIil peakTop, aToMHast 0omoa.
Llemoncmpayuu
CYETYNK HOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol
UccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3zpnes 8. DiieMeHTbI aCTPOHOMMHU M ACTPOPU3UKHU

Dransl pa3BUTHS acTpoHOMUU. [IpuKiIaqHOe 1 MEUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bupa 3Bésgnoro neba. Co3Be3nus, spKHE 3BE3bl, IUIAHETHI, UX BUIAUMOE
JIBIDKEHHUE.
CoJsiHeuHas cucreMa.

Connne. Conneunas akTUBHOCTh. Mcrounumk sHepruu ConHIa U 3BE3JI.
3BE31bl, UX OCHOBHEIE XapaKTEPUCTUKU. JlparpamMma «CIEKTPadbHBIM Kilace —
CBETHMOCTB». 3BE3JIbI TJIABHOM IMOCIIE0BATEIBHOCTH. 3aBHCUMOCTh «Macca —

CBCTHUMOCTDL» OJIsA 3Bé3,ZI rJIaBHOM IMOCJICAOBAaTCIBHOCTH. BHYTpeHHGG CTPOCHUC



38e€31. CoBpeMEHHBIE MPEICTABIEHUS O MPOUCXOXKIAECHUH U 3Bomonud CojHLa u

3BE3J1. DTaIlbl JKU3HH 3BE3]I.

Mueunsiii [Tyte — Hama ['amaktuka. [lomoxenwe w naewxeHue ConHIA B
TanakTrke. THIBl ragakTukK. PaguoraiakTHKy ¥ KBasapsl. YEpHBIE JBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06:ma. PazOeranue raiakTuk.
Teopus bosbioro B3peiBa. PETUKTOBOE U3ITyUECHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepem€Hubie mpo0ieMbl aCTPOHOMHMHU.

Yuenuuecxue nabnrooenus

HalunroieHust HEBOOPYKEHHBIM IJ1a30M C MCIOJIB30BAHUEM KOMITBFOTEPHBIX
IPUIIOKEHUH ISl OTpeieNIeHuUs] TOJI0KEHUsI HeOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
J1aTy: OCHOBHBIE COo3Be3uss CEeBEPHOTO MOIYNIAPUS U IPKHE 3BE3IBI.

Hab6nronenus B reneckon JIynsl, mnanet, Maeunoro [lyTu.

O06o0maoIee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTenbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MHUpPA, POJb (PU3NYECKON TEOPHUH
B (OpPMHUPOBAHUM TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHpaA, MECTO
¢u3nyeckoil KapTUHBI MUpPa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAyYHbIX
MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyyenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C
YYETOM COJEPXKATEIbHBIX MEKIPEAMETHBIX CBA3€H C KypcaMd MareMaTHKH,
OuoNoruu, XMMHUH, Teorpadu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAay4YHbIM (hakT, runoresa, (u3nyeckas BEIUUYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, IKCIIEPUMEHT, MOJCIHUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(yHKUIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIMU HA OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKKA MOJ00US TPEYroJbHUKOB,

OnpeieNIeHHe IUIOIAMU IIOCKUX QUryp U 00BEMA TEL.

buonocus: >nexTpudeckre SBIECHUS B KUBOW TMpUpOJE, KoyieOaTelbHbIC
JIBUKEHUS B KUBOM MPUPOAE, ONTUUECKUE SIBJIICHUS B KMBOM MPUPOAE, NEHUCTBUE
paavannu Ha )KUBBIE OPTraHU3MBI.

Xumusi: CTpPOEHHUE aTOMOB U MOJIEKYJI, KPHUCTAIIHYECKAS CTPYKTYpa TBEPIBIX

TEJ, MEXaHU3Mbl O00pa3oBaHMs KPUCTAUIMYECKOW PEMIeTKH, CIEKTPaTbHBIN
aHAJIN3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(GOTOCHEMKA 3eMHO# TOBEPXHOCTH, TPEACKa3aHUe 3€MICTPSICEHHMIA.

Texnonocua: JHMHUM DJJIEKTpONEpenad, TEHEPATOp IEPEMEHHOI0 TOKa,
3JIEKTPOJBHIaTE b, HWHIYKIMOHHAS MeYb, pajaap, PaJdONPHEMHHK, TEIEBU30D,

anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA I[NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOro mnpeamera «®Pusnka» Ha YpPOBHE CpeIHEro oOIlero
oOpa3oBanus (0a30BbIi YPOBEHB) MOJDKHO OOECIEYHUTH TOCTHKCHHE CIIETYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeamera «Ou3nka» JOJMKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTHU, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B IMPOLECCE PEANM3alNH OCHOBHBIX HalpaBJICHUN
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOr0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3ULMU 00YyYarOIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJ€HA POCCUHUCKOrO OOIIECTBa;

NPUHATHE  TPAJAUIUOHHBIX  OOIEYETIOBEYECKHMX  T'YMAaHUCTHUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO NIEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTH K T'yMaHUTAPHOM ¥ BOJOHTEPCKOM JEATENLHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH POCCUNCKOMN TPAXIAHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILICHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHXEHUIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh OIICHMUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYACH HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCIIEC B

JEATEILHOCTH YUEHOIO;



OCO3HAHME JJUYHOTO BKJIaJla B TOCTPOCHUE YCTOMUYHUBOTO OyAyIIEro;

4) 3cTETH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MUPY, BKJIIOYasi 3CTETUKY HAy4YHOTO TBOPUYECTBA,
MPUCYIIETo (PU3NUECKON HayKe;

5) Tpy10BOIr0 BOCIIUTAHUS:

UHTEPEC K pa3IMyHbIM cdepam npodhecCUOHATBHOU NeATEeIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (DU3UKON M TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHbIC ILJIAHbL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEU KU3HH,

6) 3K0J10rHYeCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTUYECKOM KYJIBTYpbl, OCO3HAHHE TJ100AIBHOTO
XapaKTepa SKOJOTUUECKHUX MPOoOIeMm;

IUIAHUPOBAHUE U OCYLLIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEUECTBA;

pacuIMpeHre OmbITa JEATEIbHOCTH SKOJOTUYECKOM HAalpaBICHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HaAHUH Mo (PU3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTHM HAYYHOW JEATENBHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOEKTHYID M HCCIIENOBATEIBCKYIO
NeATEeIbHOCTh MHANBUIYATIbLHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBUSA
ba3oBbie JJornyeckue aeiicTBUA:
CaMOCTOSITENIbHO  (hopMyNIUpoBaTH M aKTyallM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ACATEIBbHOCTH, 33JaBaTh MapaMETpbl U KPUTEPUHU HUX
JTOCTHIKCHUS,
BBISIBIIATH ~ 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B  PaACCMaTPUBAECMbBIX
(bUBUYECKHUX SBICHUSAX;
pa3pabaTeiBaTh IUIAH PEIlEHMs MPOOIEMBI ¢ YYETOM aHAIM3a MMEIOIINXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B ICATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbie uccieaoBaTeIbCKHe JAeliCTBUS:



BJIA/IETh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU MOHSATUSIMU U METOAAMH
(u3HYeCcKOi HayKH;

OBJNAJICTh ~ HABBIKAMH  y4eOHO-WCCIICOBATEILCKOM U TPOSKTHOU
NEeSATeIbHOCTH B 00JacTH  (PU3HUKH, CIOCOOHOCTbIO M TOTOBHOCTBHIO K
CaMOCTOSATETLHOMY TOMCKY METOJIOB PEIICHHS 3a7a4 (PU3MUECKOro COJAEpKaHUS,
MPUMEHEHUIO PA3IMIHBIX METOJIOB ITO3HAHMS,

BJIAJCTh BHJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANHA, TPEOOPa30BaHUI0O M TPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX
CUTYalHsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUIaTh TUIIOTE3y €€ pEIICHHs, HaXOAUTh apryMEHTHl [jis JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHNUS,

aHAIM3UPOBATh TOJIYYEHHbIE B XOJI€ pEHICHUS 3aJauyd  pe3yJIbTaThl,
KPUTHYCCKHA OIICHUBATH WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MECHCHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B O0Opa30BaATEIBHOU
JESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

J1aBaTh OLIEHKY HOBBIM CHTYAIMsIM, OLEHUBATEH IPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (QU3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUrHHAIBHBIC TOAXOAbI U PEIICHHUS,;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

Pab6ora ¢ undgopmanueii:

BJIAJICTh HABBIKAMHU TOJNyYeHHs] MHPOpMauu (HU3UIECKOTO COJCPIKAHUS W3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IIOUCK, aHaju3,
CUCTEMATH3alMI0 U HMHTEpPIpeTanuio UHGOPMAIMU Pa3IuYHBIX BHAOB U (opm
NpeJICTaBICHHUS;

OIICHUBATH IOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIB30BaTh  CpEACTBA  WH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX
3amad ¢ coOmrofeHueM TpeOOBaHWM SPrOHOMHUKH, TEXHUKHA O€30MacHOCTH,
THTUCHBI, pecypcocOepeKeHHusi, TPaBOBBIX M  JTUYECKHUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEP)KaHUS B pa3IMYHBIX (opmarax ¢

y4ETOM Ha3HaYeHHst HHPOPMAIIUH U [EJIEBOM ayIUTOPHH, BHIOUPAs ONTHMAIBHYIO
(dbopMy IIpenCcTaBlICHNs U BU3yaJIU3alUu.

KoMMmyHuKaTHBHbBIE yHUBEPCAJIbHbIE YUeOHbIE IeiicTBUS:
OCYILIECTBIIATH OOIIEHUE HA ypOoKaxX (PU3NKU U BO BHEYPOUHOH JI€ATEIbHOCTH;



pacno3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyalldd W CMsT4ath
KOH(JIUKTBL;

Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

IOHUMATh U HCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHIMBHIYaTbHON
paboThI;

BBI6I/IpaTI> TCMATHUKY W MCTOJAbI COBMCCTHBIX ,Z[CﬁCTBPIﬁ C y‘{éTOM O6HII/IX
HHTCPECOB U BO3MOYXHOCTEH KaXXJ0ro 4J€Ha KOJIJICKTHUBA,
IIPUHUMATDb OeiIn COBMECTHOU ACATCIIBHOCTH, OpraHU30BbIBATb n

KOOPAMHHUPOBATL [IEHCTBHSA 10 €€ JIOCTUKEHMIO: COCTAaBIATH IUIAH IEHCTBUMA,

pacnpeneNnsaTh poid ¢ Y4€TOM MHEHMH YYacTHHMKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAaJa M KaXJOr0 YyYaCTHUKAa KOMAaHIbI B
o0IIMiA pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh WJE€U C TMO3UIMH HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTyaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS
Camoopranuzanms:
CaMOCTOSATENIbHO OCYIIECTBISATh MMO3HABATEIBHYIO ACSATENBHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHUH, BBISIBISATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCIICHHA pvaéTHBIX N Ka4CCTBCHHBIX

3a/1a4, TJIaH BBITIOJIHEHUS PAKTHUECKON paboThI ¢ yYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacipsaTh paMKd y4eOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEeHUM;

JieNlaTh  OCO3HAaHHBIM BBIOOp, AapryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OLICHHBATH MPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIUMU B 00JacTH
(U3HKHU, TOCTOSHHO MOBBIILIATE CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVICKT:

JaBaTh OLEHKY HOBBIM CHTyalusIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  MO3HABATENbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HX pE3YyJbTaTOB U
OCHOBaHMI;



HCII0JIb30BaTh MPUEMBI pePIEKCHH I OLEHKH CUTYalluH, BEIOOpa BEPHOIO
peleHus;

YMETh OLICHUBATh PUCKA M CBOEBPEMEHHO MNPUHUMATh PEUICHUA IO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHThl APYrMX NpPH aHAJIU3E€ pPe3yIbTaTOB
JIEATEIIbHOCTH;

NPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

MpUHAMAaTh MOTHUBBI M apryMEHThl JPYTUX MpPHU aHAJIW3€ pPe3yJIbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE IIPABO M IPABO APYIHX HA OLINOKH.

B mportecce moCTMKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3MKe i1 YPOBHS CpeaHEero ooOmero oOpa3oBaHUs y OO0ydYaromMXCs
COBEpPIIICHCTBYETCS AIMOIIMOHAITbHBIH WHTEIUJICKT, IpeIoJIarafoIui
c(OpPMHUPOBAHHOCTH:

CaMOCO3HAHHMs, BKIIFOUAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE HMOIIMOHAIBLHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHUS, BKIIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IOBEIEHHE, CIOCOOHOCTh aJalnTHPOBAThCI K
HYMOIIMOHAILHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JIOCTHKCHHUIO LIETU U
yCIexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIFOYAOIICH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTDH BBHICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATHBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMepax poiib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIOIEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHHMsS] M3YyUYEHHBIX (U3MUECKUX MOJeNeil:

MarepuajbHas TOUKa, HHEPIHAIbHAs CHCTEMA OTCUETa, abCOIOTHO TBEPIOE TENIO,

MJICaIbHBIA Ta3, MOJIEIU CTPOEHUS Ta30B, KUIKOCTEW U TBEPIABIX TEll, TOYSUHBIH
AIIEKTPUUECKUH 3apsij] MPU PeIIeHUH (PU3NYECKUX 3a]1a4;



pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MNPSIMOJMHENHOE
JIBIDKCHHE, CBOOOJTHOE TMaJCHUE TEJ, JBHXKEHHUE II0 OKPYXKHOCTH, HWHEPIIHS,
B3auMoJielicTBue Tel, nuddy3us, OPOYHOBCKOE JIBHKEHUE, CTPOCHHUE KHUIKOCTEH
¥ TBEpABIX Tell, U3MEHEHHEe O0bLEMa Tel NpU HarpeBaHud (OXJIAXKIECHUU),
TEIUIOBOE PaBHOBECHUE, MCIIAPEHUE, KOHAEHCAIUA, IUIABJICHHUE, KPUCTAUIM3ALUA,
KUIICHHUE, BJIAXXHOCTh BO3/1yXa, MTOBBIIICHUE JABIICHUS ra3a MPU €ro HarpeBaHUM B
3aKpBITOM COCYJE, CBSI3b MEXIY MapaMeTpamMy COCTOSHUS ra3a B M30IMPOLECCaXx,
AJIEKTpHU3ALUA TEJ, B3aUMO/JICCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JBIKCHHUE, HCTONB3YS (U3HUCCKUE BEITUYHHBL:
KOOpJIMHATA, IYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tella, CHIIA,
MMIYJIbC T€JIa, KHHETUYECKasl SHEPrus, MOTEHUMAIbHAsI SHEPrus, MEXaHU4ecKas
paboTa, MexaHW4YecKass MOIIHOCTh;, MPU OIKUCAHUU TPABWIBHO TPAKTOBATh
(UBUYECKUIT CMBICT MCIHOJIb3YEMbIX BEJIWYUH, WX OOO3HAYEHUS U €IAUHUIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DH3UYECKYIO BETUYUHY C JAPYTUMH
BEJIMYMHAMU,

ONKMCHIBATh M3YUYCHHBIC TEIUIOBHIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHHUS,
UCTIONB3YsS (U3WUYECKUEe BEJIMYMHBI: JIABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKAsI YHEPrUs XaOTUYECKOrO JBUKEHUS MOJIEKYJ, CPEIHEKBApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHss SHeprus, padora rasa,
KOd(pPUIIMEHT TMOJIe3HOTO JCHCTBHS TEIJIOBOTO JBUTATENS; IPU OIMHUCAHHUH
NPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICT HCIHOJIB3YEMbIX BEIWMYHMH, HX
0o0O3Ha4YeHUsT U EIUHUIBI, HAXOAUTh (QOPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUYNHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SBIICHUS (TIPOIIECCHI), UCIONB3Ys (PU3MUECKHEe BEIWYMHBI: AJICKTPUUSCKUIN 3apsi,
SIEKTPUUECKOE TI0JIE, HANPSHKEHHOCTD I10JIsA, MIOTEHIMAJ, PA3HOCTh IIOTEHIUATIOB;
Py ONHCAHWHM TPABHJIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, UX OO0O3HAYCHMS W E€IWHMUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIHE
JTAHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3MUECKUE TPOIECCHl W SIBICHUS, HCTOIL3Ys (pu3ndeckue
3aKOHBI ¥ MPUHIHUNBL: 3aKOH BceMupHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUS MEXaHWYECKOW OHHEPruM, 3aKOH COXpPAHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIMHA CUJI, MPUHUUAN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYIAPHO-KUHETUYECKYI) TEOPUIO CTPOEHHS BEIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON YHEPrUU TEIIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3iauyarh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPHUHIUIBI JIEWCTBHS  MAIIUMH, NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCIOBHUS MX OC30IaCHOTO HMCIIOJIL30BAHHS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCICAOBAHUIO (PU3WUYECKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBath MpobiieMy/3aiadyy M TUIOTE3Y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJI0KEHHOTO OO0OpYyJOBaHMS, TPOBOAUTH OMBIT H
bopMyIHpPOBaTH BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (PM3UUECKUX BEIUYUH, MPU
TOM BBIOMpATh ONTUMAJBHBIA CHOCOO0 M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIICIOBATh  3aBUCHUMOCTH  MEXKIYy  (U3MYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
buKcUpoBaTh pe3yibTaThl MOTYYECHHOM 3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B
BU/JIe TAONIUII U TpaUKOB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOJro1aTh TpaBMiIa OE30MacHOTO TPY/Ja NPH MPOBEICHUH WCCIICIOBAHHHA B
pamMKkax yd4eOHOTO OJKCIIEpUMEHTa, Y4YeOHO-MCCIICIOBATEIHCKOH W IMPOCKTHOM
JESATETPHOCTH C HMCIOJIB30BAaHUEM H3MEPUTETBHBIX YCTPOWUCTB M J1a0OPATOPHOTO
000pyIOBaHUS;

peliaTh pPacuy€THbIE 3aJaYd C SBHO 3aJaHHOM (PU3HYECKOH MOJIENbIO,

UCTOJB3Ys (hU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7auu
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACHATh (U3HMUECKUE BEIUYUHBI U (HOPMYJIBI,

HEOOXOJUMBIE JJIsl €€ pEIICHUs, POBOUTh PACUEThl U OIEHUBATH PEATbHOCTH
MOJIYYEHHOT0 3HAYeHUS] (PU3HUECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUH C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHNUS,

UCIIOJIb30BaTh OpU  pelieHud  Y4YyeOHbIX  337ady  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TIPEICTAaBIICHUS y4eOHOU U HAYYHO-TOMYJISIPHOM MH(pOpMAaIiK, TOTy4YeHHOU 13

Pa3IMYHbIX UICTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJTydaeMyto HHPOPMAIIHUIO;
[PUBOIUTE IPUMEPBI BKJIAIa POCCUMCKUX U 3apYOEKHBIX YUECHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;
UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Ui obecriedeHust 0e30MacHOCTH IpU 00paIlIeHn ¢ MPUOOpaMu ¥ TEXHUYECKUMHU



YCTPOUCTBAMM, JJISI COXPAHEHUS 37I0POBbSI U COOJIOJICHUSI HOPM SKOJIOTMYECKOTO
MIOBEICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpYIIE C BBIOJHEHUEM Ppa3JIMYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, palMOHAIBLHO paclpenesTh OO0S3aHHOCTH W
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH:
TOYECUHBIA AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sfipa MPU pPemeHur (U3HIECKUX
3azay;

pacro3HaBath (puU3MUECKHe SBICHUS (IIPOLECChl) U OOBSCHATh UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMarHuTHAas WHAYKUUS, JCHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIE KOJICOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHUE,
uHtepdepennus, audpakius W OoJSpuU3alds  CBETa, JAUCHEPCUS CBETa,
dbotoanexTpuueckuit 3gdext (hoToadPdexT), cBEeTOBOE AaBlIEHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aroMa BOJIOPOJAa, €CTECTBEHHass M HCKYCCTBEHHAs
PaaOAKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTh  pa3IMYHBIX  Cpel) U
DJICKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), WCTIOJB3Yysl (DU3UYECKHE BETUYHHBIL:
AIEKTPUUYECKUIN 3apsijl, CHJIAa TOKAa, JJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJis, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTH
KATYIIIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ W 4YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpE, 3apsii W CHiIa ToKa B IIpolecce
TapMOHUYECKUX AJICKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKAs] CHUJIa JIMH3bI, NPU OMHCAHUU TMPABWILHO TPAKTOBATH (DU3MUYECKUI
CMBICJT HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYECHUSI U CJAUHUIIBI, YyKa3bIBaTh
dbopmyIibl, CBSI3bIBAIONIME JAHHYIO (U3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBJICHUS U IIPOIECCHI, HCIOJIB3YS
dbu3uYecKre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, MIEPUOJ TTOJIypactama, YHEPTUs CBSI3H
aTOMHBIX SI7IEpP, TPU OINMCAHUU TPABHIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAUYECHMsS] U E€AUHUIIBI, YKa3blBaTh (DOPMYIIbI,
CBS3BIBAIOUIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIYUCIISITh 3HAaUCHUE (PU3NUECKON BETUUUHBI;

aHaJIM3UpPOBaTh (PU3NYECKUE MPOILIECCHl U SIBICHUSI, HUCIOJIb3Ysl (DU3NUECKue
3aKOHBI U MPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapalieIbHOTO
COCOUMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSAMOJMHENHOrO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUS
CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHe ODWHINTeHHa s (oTodddekra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOT0 4HWciia, MOCTyJatel bopa,
3aKOH PaJMOAKTUBHOTO pacraja, Ipu 3TOM Pa3inydaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JacTH)
MPUMEHUMOCTH;

OMPEICIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOUTh W ONHUCHIBaTh H300paXKEHUE, CO3aBAEMOE IUIOCKUM 3EPKaIOM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI IO MCCIIEAOBaHUI0 (PU3NUECKUX SBICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPHU 3TOM
dbopMmynupoBaTh MpobOieMy/3amadyy ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTaHOBKY U3 MPEJI0KEHHOTO O00O0pYyIOBaHUS, MPOBOAHUTH OIBIT WU
(bopMyIUpPOBATH BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W WCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIIOJIB30BAHUEM
OpSIMBIX HM3MEPEHUH: TMPU HSTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJIUIl U
rpaduKoB, JeJIaTh BBIBOBI 10 PE3yIbTaTaM HCCIICI0BAHUS;

cobroaaTh npaBuiaa 0€30MacHOTrO TPyJla IPHU MPOBEICHUN HCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEPUMEHTa, Y4YeOHO-HCCIIEeNOBATEIbCKOW W IMPOEKTHOM
NESTEIBHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pyIOBaHUS;

peliaTh pacuy€THhIE 3alayd C SBHO 3aJaHHOM (PU3HYECKON MOJENbIO,
UCIOJIb3Ysl (PU3MUECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uu



BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (U3HMUECKUE BEIUYUHBI U (HOPMYJIbI,

HEOOXOJMMBIE JJIsl €€ PEIICHUs, IPOBOJUTh PACUETHl U OIEHUBATH PEaTbHOCTH
MIOJTy4YE€HHOTO 3HaUCHUs (PU3MUECKON BEIIUYUHBL

peliaTh KaueCTBEHHBIC 33JaU: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
HENOYKY PacCyX JACHUU C OMOpPONM Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SBICHNUS,

UCMONb30BaTh  MPU  pPEUIeHMH  y4yeOHbIX  3aJjad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUY JIJISl IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMU
Y MPEJCTABIICHUS yUeOHON U HAYYHO-IOMYJIIPHON HH(OPMALIUY, TIOTYUYEHHON U3

pa3IMYHBIX HICTOYHUKOB, KpUTHYECKH aHATH3UPOBATH MOTyYaeMyto HH(OpMaInio;

OOBSICHATH TMPHUHLUIBI JEHCTBUS MAalIMH, NPUOOPOB W TEXHUYECKHX

YCTPOMCTB, pa3iuyaTh yCIOBHs WX O€30MACHOTO MCIIOJIb30BaHMSI B TIOBCEAHEBHOM
KU3HU,

IPUBOUTE IPUMEPHI BKJIa/1a POCCHHUCKUX U 3apyOeKHBIX yUCHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIET0O MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;,

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HH
Uit o0ecrieyeHust 6€30MacHOCTH MpU OOpALEHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 310pPOBbS M COONIIOIEHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUA B OKPY>KaIOIIEH Cpee;

paboTaThb B TIpyNIE C BBIIOJHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PAMOHAIBHO paclpenesaTh OOS3aHHOCTH W
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CHUTYyAIlUsX, aJleKBaTHO OIICHHWBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHNUE PACCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos JIEeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabusie | IIpakrtnyeckue (mucpp )
MPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O TIO3HAHUSA
1.1 ®u3uKa U METOJIbI HAYYHOTO TTO3HAHMS 2 bubmmorexa [HOK
' A Y https://m.edsoo.ru/7f41b£72
Htoro mo paznemy 2
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
21 Kuiiematitka > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
22 Hlemamica / https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
23 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/ €4 1bf72
Uroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON 9 | bubnmoreka [IOK
’ TEOpUn https://m.eds00.ru/7f41b£72
bubmuoreka [IOK
32 10 1
OCHOBEI TepMOZHAMIKIL https:/m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnuoreka [IOK

®da3oBrIe IePexXoabl

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



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

Hroro no pasneny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmuoreka [{OK

4+ MEKTPOCTATHIA 10 https:/m.edsoo.ru/7f41bf72
49 [TocTostHHBIN AnekTpruecKkuit TOK. Toku B 12 bubnmnorexa [IOK

' pa3IMYHBIX cperax https://m.edsoo.ru/7f41b{72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KITACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoabnsie | IIpakrnueckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JJIEKTPOJANHAMUKA
L1 MarnuTHoe noJie. DJIeKTpOMarHuTHas 1 1 ) bubnuoreka [IOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbI
21 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 9 1 bubmuoteka [IOK
' KoseOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6nmoreka [IOK
2. 1 4
3 Orrmika 0 https://m.edsoo.ru/7f41c¢97¢c
Hroro no pazneny 24

Paszen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUU OTHOCHUTEJIIBHOCTH

31 OCHOBBI CIELIUATIBHOM TEOPUH 4 1 bubmmorexa [IOK
’ OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nean 4. KBAHTOBAS ®PU3UKA
bu6nmoreka [IOK
4.1 ) 7| 6
JICMCHTLT KBAHTOBOM OTITHKH https://m.edsoo.ru/7f41¢97¢
4.2 Ctpoenue aroma 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41¢97¢

4.3

ATOMHOE SApO

bu6nunoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Uroro no pazneny

15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTBI aCTPOHOMMUH M aCTPOYU3UKU 7 bubnuorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

61 Obobuwatowee nosToperiie 4 Etptlti?/l/dn(;fd};i;—.[rg/ff4lc97c
Hroro no pasneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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