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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPEOOBAHMI K pe3ysibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, ®OIl COO, a Takxke c yuétoMm deaepalbHOll paboueil MporpamMMmel
BOCIIUTAaHUS W KOHLEINUMU IMpenojaBaHus yudeOHoro mnpenmera «dusuka» B
oOpa3oBareibHbBIX opranuzauusx Poccuiickoit @exnepauuu, peanu3yrolUX
OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiiaccoB npu o0yueHuun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3ysibTaTaM O0y4YeHHUs, a TaK¥kKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXIPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH yYeOHBIMU TIpeiMeTaMu. B Hell onpenenstoTcs OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YyJbTAThl OCBOCHUS Kypca (GU3NKU HAa 6a30BOM YpPOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
dbu3mdeckoii reorpadueid um acTtpoHomueid. Mcmonp3oBaHWE M aKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOy4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pPSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KAaK MPUHUUIIBI €70 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Mmarepuan Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojara€T HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMANa (PU3UUECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM pallMOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJISOTCA (u3HUeckue Teopuu (PopMUpOBaHUE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTAITHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Boigenenne B yka3aHHOM TiepeyHe J1ab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISL U OLICHKH, OCYLIECTBJISETCS yYaCTHUKaMU 00pa30BaTeIbHOro Mpouecca
UCXO/sI U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJECHUE OOYyYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEJI0KEHHBIX TUIIOTES.

Bonbioe BHUMaHue yensieTcs peleHnIo pacu€éTHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPHUOPUTETOM SBISIIOTCS 33aJ]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TaK U UHTErpupys 3HAHUS W3
pa3HbIX pasnesoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUsI (PU3MYECKUX SIBJICHUH M MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BblOOpa (U3MYECKOW MoJenu sl CUTyallud MpPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuaabHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOIiero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MNpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LMKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAaLUM is
UCCJICIOBAaHUS  MU3Y4YaeMbIX SIBICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe o0OOpyaOoBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTPEMJICHHA OOy4YalolUXcs K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysbTaTa U3yuyeHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Liejeld 00ecrneunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHHUKY, MOJEKYJSIpHYI0 (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



OCBOCHHE CIOCOOOB pEIICHHs] pa3IMYHbIX 3a7a4y C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIH, aIEKBAaTHON yCIOBUSAM 33aa4H;
NOHMMaHUe (QPU3NYECKUX OCHOB M TNPUHLMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO
cpeny;

OBJIaJICHUE METOJIaMHU CaMOCTOATEIbHOTO IUIAHMPOBAHUS U MPOBEACHUS
(¢u3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HMHTEpHpeTaluu HH(OopMmanuu,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

CO37laHu€e YCJIOBUH I pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

®opMmbl yueTa padouyeil nporpaMMbl BOCIIUTAHUA .

PabGouas mporpamMMa BOCIIUTAHUS pEaTU3yeTCs B TOM YHUCIE W Yepe3
UCITOJIb30BaHUE BOCIIUTATEIILHOTO TTOTCHI[MAIA YPOKOB (DU3UKH.

Orta paboTa ocyuiecTBisieTcss B cieayromux ¢gopmax: [loOyxnenue
oOydaromuxcs coOJI0aTh Ha YpOKe OOLIEMPUHATHIE HOPMBI MOBEJICHUS,
npaBwia OOIIEHHUS CO CTApUIMMHU (TE€arornYecKuMHU pabOTHUKAMH) U
CBEepCTHUKaMU (OOy4YarOIIUMHUCS), MPUHIUIB Y4eOHON IUCUMIUTUHBI U
CaMOOpraHU3alUH.

[IpuBnedyeHre BHUMaHUSA OOYYAIOIIMXCSA K IIEHHOCTHOMY AacCIEKTy
U3y4aeMbIX Ha YpPOKax TNPEJMETOB, SBICHHUW, COOBITMA uepe3: —
JEMOHCTPAIMIO0 00yYaIOUMCS IPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO
MOBE/ICHUSI, TIPOSBICHUS YETOBEKOIIOOUS H J00pPOCEepACUYHOCTH —
oOpalieHrie BHUMAaHHs Ha HPAaBCTBEHHBIC ACMEKTHl HAYYHBIX OTKPBITUMH,
KOTOPBIE M3YYalOTCA B JaHHBII MOMEHT Ha YpPOKE; Ha SIPKUX JesTeeu
KYJIbTYpPbl, YYEHBIX, MOJUTUKOB, CBSI3aHHBIX C M3y4a€MbIMU B JaHHBII
MOMEHT TEMAMH, HA TOT BKJIaJ, KOTOPbI OHM BHECIW B Pa3BUTHE HaIIEH
CTpaHbl M MHUpa, Ha JOCTOWHBIE MOJpa)KaHUS NPUMEPBI MX KWU3HU, Ha
MOTHBBI WX TIOCTYIIKOB, — WCIIOJIb30BaHHWE Ha ypoKax HHGOpMAIINH,
3aTparuBarOlle BaXHbIE COLMAJIBHBIE, HPABCTBEHHBIE, JSTUYECKUE
BOIIPOCHI.

Hcnonp3oBaHue  BOCHUTATENBHBIX  BO3MOXXHOCTEW  COJEpKAHUS
yaeOHOro mpenmera s (GOPMHUPOBAHUS y OOYYAIOIIUXCS POCCUUCKUX
TPAAULIMOHHBIX JYXOBHOHPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEU
yepe3 moaA0Op COOTBETCTBYIOIIMX TEKCTOB JJISI UYTEHHUS, MPOOJIEMHBIX
cuTyanui st oOcyxkjaeHuss B kiacce MHunuupoBaHue O0OCYXKICHH,
BBICKA3bIBAHUII CBOETO MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOTO



OTHOIIIEHUSI K M3y4aeMbIM COOBITHSIM, SIBICHHSIM, JWIaM. BkiiodeHue B
YPOK WIPOBBIX MPOLEAYp, KOTOPbIE MOMOTAIOT MOAJAEPKATh MOTHUBALUIO
oOydaromuxcs K TMOJYYEHUIO 3HAHUN, HATAKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHWH B KJacce, MOMOTalT YCTaHOBJIEHUIO
no0poskenaTesbHON aTMOc(hepbl BO BpEMS ypoKa.

[IpumeHenne Ha  ypoKe  HMHTEPAaKTHUBHBIX  (opM  paboThl,
CTUMYJUPYIOIIMX  [O3HABATEJIbHYIO  MOTHMBALHMIO  OOYYarOMIMXCA.
[Ipumenenue rpynmnoBoi paboThl WM pabOThl B TMapax, KOTOpbIE
CIIOCOOCTBYIOT ~ pa3BUTHIO  HABBIKOB  KOMaHIHOM  paboThl U
B3aMMOJICHCTBUIO C IPYTUMH 00YYaIOIUMHUCS.

Br16op u ncnonb3oBaHue Ha ypoKax METOJI0B, METOAMK, TEXHOJIOTHI
,OKa3bIBAIOLIMX  BOCHHUTATENbHOE  BO3JEWCTBHUE HA  JIMYHOCTh B
COOTBETCTBMM C BOCIHUTATEIbHBIM HJCAJIOM, LEJIbl0 U 3aJadyaMu
BocnuTaHus. MHumuupoBaHnue ¢ MOJACPKKA  HCCIEIOBATEIIBCKOM
JESTENFHOCTH MIKOJPHUKOB B (OopMe BKIIOUYCHHS B YPOK pPa3IMUHBIX
UCCIIEJIOBATEIbCKUX 3aJaHui, YTO JAeT BO3MOXHOCTh OOYy4YaroUIUMCs
OpUOOpPECTH HABBIKM  CAMOCTOSITEIBHOTO  PEIICHUS  TEOPETHUYECKOU
npoOsieMbl, T€HEpUpOBaHUS U O(OpPMIIEHHS COOCTBEHHBIX THIIOTE3,
YBa)KUTEIBHOI'O OTHOIICHUS K YYXUM HJ€SM, IyOJINYHOIO BBICTYIUICHHUS,
apryMEHTUPOBAHUS U OTCTAMBaHUS CBOEH TOUKU 3PEHHUSL.

VYCTaHOBJEHHE YBA)XKUTENBHBIX, JAOBEPUTEIBHBIX, HE()OPMaIbHBIX
OTHOLIEHUN MEXIy Y4YUTEIeM U YYEHHKaMH, CO3JaHHE€ Ha YpOKax
HMOLIMOHAIEHO-KOM(OPTHOMN CPEe/IbI.

MecTo npeaMeTa B y4eOHOM ILIaHe.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHBb) Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamMme Mo (¢U3MKE TMepeyeHb JabopaTOpPHBIX U
MPAKTUYECKUX paboOT SBIACTCS PEKOMEHJOBAaHHBIM, YYHUTENb JelaeT BBHIOOD
MpoOBeNeHUS JTa0OPAaTOPHBIX PAbOT W OMBITOB € YYETOM HHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTbh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)keHue nepeMenieHil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U THEpeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmueitHoe neuxenue. JBrmkeHne MaTepuaibHOM TOYKH MO OKPY>KHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMTHBIE U PEMEHHBIE NTEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne aBukeHusi Tena, OpOIIEHHOTO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMmnynbC cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM Touku. Teopema 00 H3MEHECHHH
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToreniuanbHas SHEprus yIpyro
nedopMupoBaHHOM NPYKkUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[TorenmuanbHble WM HEMNOTECHIMAJIBbHBIE  CHJIBIL. CBsi3b  paboThI
HEMOTEHIUAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnpiThl 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECCTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
NEeNUCTBUS. DKOJIIOrMYECKHE MPOOIEMbI TETIO3HEPTETUKH.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3meHeHre BHYTpPEHHEW SHEpruu Teia MpPH COBEPLIEHUU pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MabaTHOMY PAaCIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATEN BHYTPEHHEIO CrOPaHUs, pEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbId map. YaelbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAKHOCTU BO3AYyXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPIIO3ULIMU DJIEKTPUYECKUX TMOJIeU. JIMHUKM HANPsKEHHOCTU JJIEKTPUYECKOTO
TOJISL.

Pabota cun anekTpocratudeckoro noss. [loreniuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOHMKM W AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKU TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKASA TUCCOUUALMA. DIEKTPOIIN3S.



DJIEKTpUYECKU TOK B ra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN [TONIEPEYHOr0 CEYEHUS U MaTepHUaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsal U IpOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduku U CBONCTBA, TPUTOHOMETpHUUYECKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUyH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHASI Macca, TeIJIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKHE  CBOMCTBA  METAUIOB,  JJEKTPOJMTHYECKAs  JMCCOLMALNS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anmMoneiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMU. [[pUHIMI CynepHIOo3UIIMM MarHUTHBIX TOJIEH.
JluHMM MarHuTHOM WHAYKUOUHM. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO MOJIs JJIMHHOTO MPSIMOTO IPOBOJHUKA W 3aMKHYTOTO KOJBLEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cwibl JIopeHIia Ha HOHBI 3JIEKTPOJIATA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne neiCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasnen S. KonneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KoyieOaHUSIX. BBIHYK/IEHHbIE MEXaHUYECKHUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CWJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomel

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJeHCATOpa, KaTyIIKH U pe3uCcTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpOMarHuTHHIX BOJH. [I[puMeHeHne >7IeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKHUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, uHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yroja MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHbIi cocTaB Oenoro ceera. L{ger.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas muH3a. DoKycHOe paccTosiHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0Opa)keHuil B COOMPAIONIUX U
paccenBaroluX JUH3aX. PopMysia TOHKON JIMH3bL. Y BEJIMUECHHE, 1aBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuuecknue ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszaen 6. OcHOBBI CIeMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKPAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u dHEPTHM (HOTOHA C €T0 YACTOTON. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHBI

doToaddexra. YpaBHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a rno onpenenaeHnto coctaBa paJuoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uzinydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio sigpa. M30Torsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. I[IpoOiieMbl W TEPCHEKTHBEI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EMHCTBO hrzndeckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMmepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI aCTPOHOMUM U ACTPOPUINKHN

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoiHila U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKAECHUU U dBomonnu ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUM I ONpe/ieNieHus MOJIOKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cepax NesaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PU3HKHU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpOBaHUY MPEACTABICHUIN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B O00OIIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHHUS B JKUBOW MPUPOJE, KOJieOaTEITbHBIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CTIEKTPaIbHbBIN aHAJU3.



l'eocpaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPANAp, PATAUONPUEMHHK, TEIEBU3OD,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpakaTb T'OTOBHOCTh U CIOCOOHOCTH OOYyYaromIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peau3allMi OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K PA3NMUHBIM cdepam npodecCUOHANbHONU IeATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caM000pa3oBaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUMN JACATEIBHOCTH;
KOOPJMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKue eiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-UCCIIEIOBATEIBCKOW U MPOCKTHOHN AEATEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIICHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apTyMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHYECKYIO 00JacTh
KU3ZHEEATETHHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJyuYeHUs WH(oOpManuu (U3HUECKOro COAEp>KaHUs U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W HMHTEPIpPETAlui0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPE/ICTAaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa  HMHMOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 C COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(DOpPMAIMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU ESTEIBLHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHUsS C HCIOJb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAJIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENbHYIO JCSITENBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHMUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIW3E pPe3yIbTaTOB
NESATEHHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATETHPHOCTH;

NpU3HABATh CBOE MPABO W MPABO APYTHX HA OMIMOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalTHPOBATBCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peniaTb KOH(IUKTHI.

B denepaabHbIX U perHOHANBHBIX MPOIECAYpax OLEHKH KauyecTBa 00pa30BaHUS
UCIIOJIB3yeTCsl  mepedyeHb  (KOAU(PHUKATOP) MPOBEpSICMBIX  TpeOOBaHMH K
MeTaIpeJIMETHBIM pe3y/IbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbI
CpeaHero o01Iero 0opa3oBaHus.



Ilepeyens (koaudurkaTop) NpoBepsieMbIX TPeOOBAHUH K MeTaNpeAMEeTHbIM
pe3ybTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro

001ero od0pa3oBaHus

Ko
DoBE si[eMor [TpoBepsiembie TpeOOBaHMS K METAIIPEIMETHBIM Pe3yJbTaTaM
P I()) OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO
ob1rero oOpazoBaHus
TpeboBaHUs
1 [To3HaBaTenbHBIC YHUBEpCAIbHbIC YUcOHBIC ACHCTBUS (Janee -
YY)
1.1 ba3oBrbie nornueckue aeUCTBUA
111 VYcTaHaBIuBaTh CYIIECTBCHHBIM MPU3HAK WJIM OCHOBAHUS IS
o cpaBHEHMUsI, KiIaccuukanuu u 0000IIeHUS
112 BBIABIATE 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B
o paccMaTpUBAEMBIX SIBICHUSX
CamocTtosTenbHo  (GopMynupoBaTh | aKTyaJM3UpPOBAThH
nmpo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
1.1.3
OTIPENENIATh 1IeNM JICATEIBLHOCTH, 3aJaBaTh IapaMeTphl U
KPUTEPUHU UX JOCTHKCHUS
BHOCHTBE KOPPEKTUBHI B IEATEIBHOCTD, OIICHUBATh COOTBETCTBUC
1.14 pe3yibTaTOB  LEJSM,  OLCHUBATh  PHUCKU  MOCJEICTBHM
NEeSITENLHOCTH
115 Pa3BuBaTh KpeaTHBHOE MBIIUICHUE NMPU PEIICHUH YXU3HCHHBIX
o npooyiem
1.2 bazoBrie ncciaenoBaTenbCKUE ICHCTBUSA
121 Brnanets HaBbIKaMu y4eOHO-MCCIEIOBATEIHLCKONM M MPOCKTHOM

ACATCIbHOCTH, HABBIKAMM Pa3pCIICHUA HpO6HeM




1.2.2

OpnageHne BUAAMU JEATEIBHOCTH 10 IOJIYYEHHIO HOBOIO
3HAHMSI, €T0 UHTEPHPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B
pa3IUYHBIX Y4€OHBIX CUTyalUsAX, B TOM YHUCJIE MPHU CO3TAaHUU
y4€OHBIX U COLIMATIBHBIX MPOEKTOB

1.2.3

@OopMHUPOBAHNE HAYYHOI'O TUIIA MBIIUIEHUS, BIAJECHUE HAYYHOU
TEPMUHOJIOTUEN, KITHOYEBBIMH MOHATUAMHA U METOIAMHU

1.2.4

BBIABASATE TPUYMHHO-CIIEICTBEHHBIE CBA3U W aKTyaJIU3HpPOBATH
3a/1a4y, BbIABUTaTh TUIIOTE3Y €€ PEUIEHUs, HAXOJAUTh apTyMEHTBI
JUISl OKA3aTeNNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh HapameTphbl
Y KpUTEPUU PELIEHUS

1.25

AHaJII/IBI/IpOBaTB IMOJYYCHHBIC B XOAC PCHICHUA 3aJa4H
PE3yjabTaThbl, KPUTHYCCKH OLCHHBATH HNX OOCTOBCPHOCTD,
IMPOTrHO3HUPOBATH U3MCHCHHNC B HOBBIX YCJIOBUAX

1.2.6

YMeThb IMNEPCHOCUTDL 3HAHUA B ITO3HABATCIIbHYIO U IIPAKTUYCCKYTO
obacTu KU3HCOACATCIIBHOCTHU,

YMETh HMHTCTPUPOBATh 3HAHWUSA W3 Pa3HBIX IPEIMETHBIX
obiacrei;

OCYIIECTBIIATH IEJICHANIPABICHHBIN MOWCK MEePeHOCa CPEICTB U
Croco00B JIEUCTBUS B MPO(HECCHOHATBHYIO CPEY

1.2.7

CrnocoOHOCT, W TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOUCKY
METOJIOB  pELICHUS IPAKTUYECKUX  3a/1a4, [PUMEHECHUIO
Pa3IMYHBIX METOAOB IMO3HAHUS;

CTaBUTh W  (QopMynmupoBaTh COOCTBEHHBIE  3aJa4dl B
o0pa3oBaTeIbHON IEATETbHOCTH U KU3HEHHBIX CUTYaIUAX;

CTaBUTHh MPOOJEMBI U 3aJlaud, JOMYCKAIOIIUE albTEepPHATUBHbBIC
pelieHus;

BBIIBUTATh HOBBIC HJICH, TPEJjIaraTh OPUTHHAIBHBIC TTOAXOAbI U
pelieHus;




pa3pabaThiBaTh IUIaH PEIICHHUs] MPOOJIeMbl C y4ETOM aHaln3a
UMEIOIINXCSI MaTePUATIbHBIX U HEMaTEepUATbHBIX PECYPCOB

1.3

Pa6ota ¢ undopmanuei

131

Bnagetes HaBbiKaMu mnostydeHUs MHGOPMAIMU U3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH MOMCK, AHAJIN3,
CUCTEMATH3alMI0 U MHTEPIPETANI0 UHPOPMALUUA Pa3TUYHBIX
BUJIOB M (pOPM TIPEACTABICHHUS

1.3.2

Co3znaBath TEKCTHI B pa3IMYHBIX (popMaTax ¢ yu€ToM Ha3HAUYCHHUS
uHbOpMAaIMM U LEJIEBON ayauTOpUHU, BbIOMpas ONTHUMAIbHYIO
(dbopMy npesicTaBIECHUs U BU3yaTU3alNH

1.3.3

OIIGHI/IBaTB AOCTOBCPHOCTDL, JICTUTHUMHOCTD I/IH(bOpMaIlI/II/I, ec
COOTBCTCTBHC IIPABOBBIM H MOPAJIbHO-9TUYCCKNM HOPMaM

1.3.4

Hcnons3oBaTh cpencTBa UH(OPMAITMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX ¥ OpTaHU3aI[MOHHBIX 33724 C COOJIFOICHUEM
TpeOOBaHMIA JPTOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepeKeHHs, TPAaBOBBIX W JTHYECKUX HOPM, HOPM
uH()OPMaIIMOHHON 0€301MacHOCTH

1.35

Bnamerp HaBbIKaMU paclio3HaBaHUS W 3aIIUTHl WH(OPMAIWH,
nH()OpPMaIIMOHHON 0€30MaCHOCTH JIMYHOCTH

KommyHnukatusubie YV /]

2.1

OO01enne

2.1.1

OcymiecTBIATh KOMMYHHKAITUH BO BCeX cepax KU3HH; BIAJIETh
Pa3IMYHBIMU cIocOOaMu OOIIEHHS U B3aUMOACHCTBUS

2.1.2

Pa3zBépHyTO M JOTMYHO H37araTb CBOK TOYKY 3PEHHS C
VICTIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB

2.1.3

ApryMEHTUPOBAHHO BECTH JUAJIOT

PerynsaruBubie YV /I




3.1

Camoopranuzanus

3.1.1

CaMoCTOsATENBHO OCYIIECTBIISTh M03HABATEIIHLHYO
NeSATENBHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH
COOCTBEHHBIE 3aJaud B OOpa3oBaTEIBLHON JEATEIBHOCTH U
KU3HCHHBIX CHTYaIUsX;

AaBaThb OLCHKY HOBLIM CUTYallUAM

3.1.2

CaMOCTOSITENIbHO COCTaBJATh IUIAH pEHIeHUs MPOOJEMBI C
y4€TOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOMXHOCTEH U
NPEeANoYTeHU; J1e1aTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATH
€ro, OpaThb OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO IMIUPOKOU
IPYIULIMH B Pa3HBIX 00JACTAX 3HAHUHN

3.2

CaMOKOHTPOJIb

3.2.1

I[aBaTB OOCHKY HOBBIM CHTyallUsIM, BHOCUTb KOPPCKTUBBI B
ACATCIIbHOCTDb, OLCHNBATL COOTBCTCTBHUC PC3YJIbTATOB LCIIAAM

3.2.2

Braners HaBbIKaMU MMO3HABATEIBHOU peIeKCUM KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUH U MBICIHUTEIBHBIX IPOLECCOB, HX
pE3yJIbTaTOB U OCHOBAHHI;

UCIIOJIb30BaTh MPUEMBI pedieKcHu Il OIEHKH CUTYaIlHH,
BBIOOpA BEPHOTO PEIICHHUS;

YMCTb OLICHUBATb PUCKHU N CBOCBPCMCHHO IIPUMHUMATDL PCIICHUA
10 NX CHHKCHHUTIO

3.3

OMOILMOHATbHBIA WHTEJJICKT, Mpeanoararonii
c(hOpPMHUPOBAHHOCTH:  CaMOPETYJMPOBAHUS,  BKIFOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE MNPUHHUMATh OTBETCTBEHHOCTHh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh AJaNTHPOBATHCA K AMOIMOHATLHBIM
W3MEHEHUSM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;




BHYTPEHHEH  MOTHUBAllMM, BKIIOYAIOIIEH  CTPEMIICHHUE K
JOCTHKEHUIO LEId WU YCHexXy, ONTUMHU3M, WHUIHUATUBHOCT,
YMEHUE IEMCTBOBATh, UCXOA U3 CBOUX BO3MOYKHOCTEU

NPEAMETHBIE PE3YJIBTATBI

K konity o6yuenust B 10 kiaacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPaHUIIBl TNPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
MarepuagbHas TOYKa, MHEPIMaIbHas cucTeMa oTcuéTa, abCOMIOTHO TBEPAOE TEO,
UJICAJIbHBIN ra3, MOJEIM CTPOCHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOYCUHBIN
ANIEKTPUUYECKUM 3apsi]l IPU pelieHUuU HU3NIECKUX 3a1a4;

pacno3HaBaTh (pu3nMyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSIPHO-KUHETUUYECKON TEOpUHM CTPOCHHMS BEIIECTBA U
ANEKTPOIVMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHOE IBUKEHHUE,
CBOOOJIHOE TAZIEHUE TeJ, JBUKEHUE MO OKPYKHOCTU, MHEPLHUS, B3aUMOJIEHCTBHE
ten, nuddysus, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
U3MEHEHHE 00BhEMa TeN MpU HArpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHAECHCALUs, IUIaBJICHUE, KPUCTAJUIM3ALMs, KHUIIEHHUE, BIAXXHOCTh
BO3J/lyXa, MOBBIIICHUE HABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAY IapamMeTpaMu COCTOSHHS ra3a B M30IMpOLECcCaX, IEKTpU3ALHUs Te,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIOJIb3Ys (U3HUECKHE BEIUYUHBI:
KOOpAWHATA, IyTh, IEPEMELICHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIIa,
MMITYJIbC T€Jla, KMHETUYECKasl SHEPTUs, IMOTCHIMAJIbHAs 3HEPIUs, MEXaHUYECKas
pabora, MexaHWuYecKas MOIIHOCTh; TPU ONUCAHWUU TIPABHIBHO TPAKTOBATH
(du3nUecKuii CMBICT MCIOIB3YEMBIX BEIIMYWH, WX OOO3HAYCHHS W CIWHHIIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYMHAMM;

ONMUCHIBATh H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCTIONIB3Ys (M3MYECKHE BEIWYWHBI: JAaBJICHHWE Tas3a, TeMIlepaTypa, CpemHsst
KMHETUYECKAs] YHEPIrUsi XaOTUUECKOTO JIBUKEHHS MOJEKYJ, CPEIHEKBaAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI »HEprusi, paboTta rasa,
KO3(pUUHMEHT TMOJE3HOro JACHCTBUS TEIUIOBOIO JIBUTATelNs; MHpH ONUCAHUU



NPaBWIBHO TPAKTOBAaTh (U3MYECKUH CMBICT UCHOJB3yeMbIX BEIUYHMH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOLUIME JIAHHYIO
(Gu3NIECKy0 BEIUNINHY C APYTUMHU BEINYUHAM;

OMKCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUECKHUE BEIUYMHBI: HJIEKTPUUECKUN 3aps/l,
ANEKTPUUECKOE T0JIe, HAPSKEHHOCTD MMOJIsI, TOTEHLMAJ, Pa3HOCTh MOTEHIIMAIOB;
OpU ONHCAHWM TPABWIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIB3YEMBIX
BEJIMYMH, X OOO3HAYCHHS W EIAMHHMIIBI; YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHAIM3UPOBATH (PU3MUYECKHUE TMPOILECCHl U SBJICHUSA, UCIIONb3Ys (PU3NYECKHE
3aKOHBI M MPUHIUIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAHEHHUs HMITyJbCa,
NPUHIUI CYMEPIO3UIMKA CUJI, TPUHIUI PAaBHOMIPABUS WHEPIHAIBHBIX CHUCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOEHHUS BEILEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHS MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypoil, MEePBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu 3TOM pa3inuyaTh CIOBECHYIO
(opMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IPaHULBL,
o01acTn) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI JCHCTBHSI MAllIMH, TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3jinyaTh YCJIOBUS X O€30M1aCHOTO UCIIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

BBINOJIHATD OJKCIEPUMEHTBHl 10 HCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IPOLIECCOB C HCMOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEpPEHHI, NpH 3TOM
dbopmynupoBaTh MpodIeMy/3a1ady ¥ TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 NPEAJIOKEHHOT0 000pYA0BaHUS, TPOBOIUTH OIBIT U (POPMYJIUPOBATH
BBIBO/IBI;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBHUCHUMOCTH  MEXAYy  (U3MUeCKMMHM  BEIMYMHAMU  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEpPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcupoBaTH pe3yabTATHI MOIYYCHHON 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B BUJIE
TaOIUI] ¥ rpaUKOB, EaTh BRIBOBI IO pe3yJIbTaTaM MCCIIEIOBAHNUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyAa MpH NMPOBEICHUH HCCIIECJOBAHUI B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON M MPOECKTHOU
AESITENFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyI0BaHMS;



pemiarb pacy€THhIE 3aJaud C SBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4n
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXoIUMbIe Uil €€ pEeIlIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATbHOCTD
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHM C ONOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
buzndecKue sIBICHUS;

UCIIOJIH30BaTh MIPH PEIICHNUN YUEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIC
TEXHOJIOTHU JJI1 TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U TPEIACTABICHUS
y4eOHOW U HAyYHO-TIOMYJISIPHOW WH(POpPMAIUU, TOJIYYEHHOW U3 Pa3TUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOJIYyHaeMYI0 HH(POPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCITIOJIH30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHON KU3HU JIJIs
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

pabotaTh B TpylNIle C BBHIIOJHEHUEM pPAa3IUYHBIX COILHUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHIPENEIsITh OOS3aHHOCTH H
IUIAaHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aICKBATHO OLICHUBATH
BKJIAJ] KQXKJOTO U3 YYaCTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM PO OIEMBI.

K koniy o6yuenus B 11 kiacce npeamMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJOTHH, B NMPAKTUYECKOW AECATEIIBHOCTU JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKkoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYECYHBbI UCTOYHUK CBETA, sIACPHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO s/ipa MpU pemeHur (U3HIECKUX
3a;ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HKU: DIIEKTPUUECKAS MTPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aWUMOJECHUCTBUE
MAarHuToOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJsA Ha
MPOBOJHUK C TOKOM W JIBMOXKYLIMUCS 3apsiji, JJIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPAacIpOCTpPAaHEHUE CBETa, OTPaXEHUEe, IMPETOMIICHUE,



unrtepdepennus, audpakuus W OOJApU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMUCHIBATh W3YYEHHBIE CBOMCTBA BeIlIeCTBA (DJIEKTPUYECKHUE, MAarHUTHEHIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YAd (PU3NUecKue BEITUYUHBI:
AIEKTPUYECKUI 3apsij, CUjla TOKa, SJEKTPUUECKOE HANMPSIKEHUE, DJIEKTPUUECKOEe
COTNPOTHUBJIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOBIKYIAs CHJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrepa, cwia JlopeHila, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusi JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TMEepHuoa M YacToTa
KojeOaHul B KojeOaTeJbHOM KOHTYpe, 3apsji W CWia TOKa B TIpoliecce
FapMOHUYECKUX JJEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHWJIa JIMH3bI, NPH OINMHUCAHWHM TMPABWIHHO TPAKTOBATh (HHU3UUYCCKHIA
CMBICI HCIIOJIB3YEMBbIX BEJIMYWH, HMX OO0O3HAYCHUsS W CIUHMIIBI, YKa3bIBaTh
(hopMyIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C JPYTUMU BETUIMHAMU;

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOIb3YS
¢dusznyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, PHEPTHUsl U UMITYJIbC (DOTOHA, IEPHUO/I MOTypacnaaa, YHEPTUs CBSA3H
aTOMHBIX SIIEP, MPU OINUCAHWU TPABUIBHO TPAKTOBaTh (DUIUUECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYUH, MX O0O3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCTISITH 3HaUYCHNUE (PU3NYECKON BEJIMUNHBI;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCTIEA0BATENHFHOTO U MapauIeIbHOTO
COCIMHEHUSI MNPOBOJHMKOB, 3aKOoH J[oyna—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
MHIYKIHWH, 3aKOH MPSMOJUHEHHOIO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIITeHa mist GorodddexTa,
3aKOH COXPAaHEHUSl SHEPruH, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOEe BBIPAXKEHWE W YCIOBUA (TpaHMIIBI, 00JIaCTH)
MIPUMEHHUMOCTH;

ONpENENATh HAMIPaBIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJIsi IPOBOHHUKA
C TOKOM, cujibl Amnepa u cuibl Jlopeniia;

CTPOUTh M ONHUCHIBaTh H300pa)KEHUE, CO3/ABAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JINH30M;

BBIMIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO0 (PU3UYECKUX SIBICHUU U
MPOILIECCOB C HCMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpPU 3TOM



dbopmynupoBaTh MpodemMy/3aauy U TUIIOTE3y YI4EOHOr0 IKCIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYy10BaHUs, TPOBOUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEI0OBATh 3aBUCUMOCTH (PU3HUECKUX BEJIIMUMH C UCTIOIB30BAaHUEM MPSIMBIX
W3MEPEHUN: TpPU 3TOM KOHCTPYHUPOBATHh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUAC TaONHI] U TPa(uUKOB,
JienaTh BIBOIBI 110 PE3yJIbTaTaM MCCIICI0BAHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000py10BaHMS;

pemare pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOil Ha HM3yYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIICHNN YU€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIPETALUU U MPEICTABICHUS
y4eOHOW M HAyYHO-TIOMYJSApHOW HWH(pOpPMAIMH, TONYYECHHOH U3 Pa3IuIHBIX
MUCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX O€30MACHOTO HCIONIH30BAHUS B MMOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOIIOJIEHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYINE C BBIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYHIbl, PalUMOHAIBHO pACHpPENesaTh OOS3aHHOCTH U



IJJTAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJE€KBAaTHO OLIEHHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYMIIbI B PELIEHUE pacCMATPUBAEMOM TPOOIEMBI.

B ¢denepanbHBIX U pErvoHANBHBIX MpPOLEAYpax OIEHKH KadecTBa
o0pa3oBaHUsl HCHOJB3YETCS TMepedeHb (Koau(ukaTop) pachpelesieHHbIX II0
KJlaccaM TPOBEPSEMbIX TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTelbHOM MNPOrpaMMbl CpEeJHEro oOIero o0pa3oBaHUST U BJIEMEHTOB
cojiepKaHusl o (pU3HKeE.

IIpoBepsiemble  Tpe0OBaHHI K  pe3yjbTaram OCBOCHHSA OCHOBHOM
o0pa3oBaTtesibHOI mporpammsl 10 (ki1acc)

HpOBepHQMBIe NpeCaAMCTHBIC PC3YJIbTAThI OCBOCHM:A OCHOBHOM

Kon
00pa3oBaTeILHOM IPOrpaMMBI CPETHETO 00IIETO 00pa30BaHUS
IIPOBEPSEMOTO
pe3yibpTara
10.1 JleMoHCTpUpOBaTh Ha TMpUMEpax poib U MECTO (UMK B

dbopMHUpOBaHUU COBPEMEHHOIN HAYYHOW KapTHUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHHUKM M  TEXHOJOTHH, B  MpaKTUYECKOH
NEeSTETHbHOCTH JTI0JeH

10.2 YYuThIBaTh TPAHULBI TMPUMEHEHUS M3YYEHHBIX (DU3UYECKUX
MoJIeNiel: MaTepuaabHas TOYKa, WHEPIMAlIbHAsg CHUCTeMa OTCYETa,
a0COIOTHO TBEPIIOE TEJNO, UCANBHBIN T'a3; MOJEIN CTPOCHHS Ta30B,
JKHUJIKOCTEN Y TBEPJIBIX TEJ, TOUYCUHBIN JIEKTPUUECCKUMN 3apsl - MPU
perieHny puU3nIecKux 3a1a4d

10.3 Pacnio3naBath husnyeckue ssBIeHHS (IIPOIECCHI) M OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKON TEOpHHu
CTPOCHMSI BEIIeCTBA M AJIIEKTPOJAMHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHUE, CBOOOIHOE Ta/ICHHE
T€J, JABUKEHUE IO OKPYKHOCTU, WHEPLHUS, B3aUMOJCHCTBUE TEI;
mubdy3us, OpPOYHOBCKOE [BIKEHHE, CTPOCHUE JKUIKOCTEH U
TBEPABIX TeJl, U3MEHEeHHe oO0bEéMa Teld TMpPU HArpeBaHUU
(OXJaXKJIeHNM), TEIUIOBOE paBHOBECHE, HCHapeHHe, KOHJCHCAIMs,
IJIaBJI€HUE, KpUCTAJUIM3alusl, KUIIEHHE, BIIAXXHOCTh BO3/yXa,
MOBBIIICHUE JIABJICHUS Fa3a MPU €ro HarpeBaHUU B 3aKPbITOM COCY/IE,
CBS3b MEXIYy DlapaMeTpaMH COCTOSIHUSI Ta3a B H30Ipolieccax;
AJIEKTPU3AIUs TEJl, B3aUMOJCHCTBUE 3aps 0B

10.4 OnuchiBaTh MEXaHWYECKOE JBUKEHUE, HCHONb3Yysl (U3UUYECKUE
BEJIMYUHBI: KOOPJIMHATA, Ty Th, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, Cuila, HUMIYJIbC Tejla, KUHETHYeCKas JHEprus,




NOTEHLIMANIbHASL SHEPrusi, MexaHudeckas paboTa, MeXaHU4yecKas
MOILIHOCTh; MPHU OMNHCAHUM NPABUIBHO TPAKTOBATh (U3HUECKUI
CMBIC]T HMCHOJB3YEMbIX BEJIMYHMH, WUX OOO3HAYEHUS U E€IUHULBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUUUHY
C APYTMMU BEJIMYUHAMU

10.5

OnuceIBaTh HN3YyUYCHHBIC TCILIOBLIC CBOMCTBA T€I M TEIJIOBBIC
SIBJICHUA, HCIIOJb3Yys (1)I/I3I/I‘ICCKI/IC BCJIMYMWHBI. OAaBJICHHC Ta3a,
TCMIICpaTypa, CPCAHAA KHHCTHUYCCKAd OHCPrud XaoTHYCCKOI'O
ABMIKCHUA MOJICKYJ, CPCAHCKBaApaTUdHasd CKOPOCTb MOJICKYII,
KOJIMYCCTBO  TCIUIOTHI, BHYTPCHHAA  SHCPIUA, pa60Ta ra3sa,
KOB(I)(I)I/IL[I/ICHT IIOJIC3HOT'O HCﬁCTBHH TCILJIOBOT'O ABUTATCIIA, IIPpU
OIIMCaHUH IMpaBHIIBHO TPAKTOBATH (I)I/ISI/I‘IeCKI/Iﬁ CMBICJI
HCIIOJIb3YCMbIX BCJIIMYWH, UX 0003HAUYECHHUS U CAWHUIIBI, HAXOAUTH
(bOpMyJ'IBI, CBA3BIBAOIIUC OAHHYRO (1)I/I3I/IquKy}O BCIIMYHUHY C
APYTUMHU BCIIMIHNHAM

10.6

OnuchiBaTh HM3Y4YCHHBIC DJJICKTPUYECKUE CBOWMCTBA BEIECTBA M
ANIEKTPUUYECKUE SBJICHUS (MPOIECCHI), HUCMONB3YS (puznueckue
BEJIMYMHBI:  DJEKTPUUYECKUN  3apsifi,  DJIEKTPUYECKOE  TOoJe,
HaIpPsHKEHHOCTD TOJIs, TOTEHIIMA, PA3HOCTh IOTEHIHAJIOB; MPH
ONMMCAHUM  TPaBUJIBHO  TPaKTOBaThb  (U3UYECKUH  CMBICT
UCIIOJIb3YEeMbIX BEITWYMH, WX 0003HAUCHUS W €IMHHUIIBI; YKa3bIBaTh
dbopMyInbl, CBA3BIBAIONIME JaHHYIO (U3UYECKYIO BEIUYUHY C
JPYTUMH BEJIMUYMHAMHU

10.7

aHAJM3UPOBaTh (PU3MUECKHE TIPOIECChl U SBICHHS, HCIOIb3YsI
dbr3uYecKre 3aKOHBI U TPUHITUIIBI: 3aKOH BCEMHPHOTO TATOTEHMS, |,
I u Il 3akonbpl HplOTOHA, 3aKOH COXpaHECHHUS MEXAHUYECKOMU
SHEPruU, 3aKOH COXPAHEHMS HMIYJIbCA, MPUHIUIT CYNEPHO3UIUU
CWJI, MPUHIMII PABHOMPABUS HHEPIUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJISIPHOKMHETUUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CpPE€IHEW KHHETHYECKOM DSHEPTUU TEIIOBOIO
JIBWOKEHHUSI MOJIEKYJ C aOCOJIIOTHOM TeMIIepaTypoM, MEepBBIM 3aKOH
TEPMOAUHAMHUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOTr0 3apsaa, 3aKOH
Kynona; mpu 3TOM pa3nudaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOE BBIpaXCHUE M YCIOBUS (TPaHHUIIBI, 00JIaCTH)
MPUMEHNUMOCTH

10.8

OOBICHATH, OCHOBHBIC TPHUHITUIBI JACHCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCJIOBUA HUX 0€30MacHOro
VICTIOJI30BAHUS B IOBCETHEBHOM )KU3HU

10.9

BBITIOJTHATH SKCTIEPUMEHTHI TIO UCCIICTOBAHUIO (DU3UUECKUX SIBJICHUHN
U MPOLECCOB C UCIOIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
npu 3ToM GOpMyJIUPOBATH MPoOJIeMY (3a7auy) U TUIIOTE3y Y4eOHOT 0
AKCHEPUMEHTa, CcOOUpaTh  YCTAaHOBKY W3  MPEIJI0KEHHOTO
000py1I0BaHMS!, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOIBI




10.10

OcyliecTBisATh MpsSIMbIE W KOCBEHHBbIE H3MEPEHHsS (HU3MUECKUX
BEJIMYMH; MPU ITOM BBIOMPATH ONTUMAJIbHBIN COCOO M3MEpPEHUS U
UCIIOJB30BaTh  U3BECTHBIE  METOABl  OLEHKU  IIOIrPELIHOCTEH
U3MEpPEHUIN

10.11

UccnenoBaTth 3aBUCUMOCTH MEXAY (PU3MYECKUMH BETUYUHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX MU3MEPEHUI; TPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH
bu3UYeCKUX BEJIWYMH B BUAE TaOJUIl U TpadUKOB, Je1aTh BbIBOIBI
10 pe3yJIbTaTaM UCCIIEOBAHUS

10.12

CobOmonarh mpaBuia 0€30MAaCHOTO Tpylda NpH  MPOBEACHUU
UCCJIEIOBAaHUNA B paMKax Y4ueOHOro »JKCHepHUMeHTa, Yy4eOHO-
MCCIIeI0BATEIbCKON U MPOCKTHOM JIEATEILHOCTH C MCIIOIB30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBAHMUS

10.13

Pemiath pacuérHblie 3a1aun ¢ SIBHO 33JIaHHON (PU3MUECKON MOJIEIIbIO,
UCTIONB3Ysl (hU3MUYECKUe 3aKOHBI U TPHUHITUIIBI; HA OCHOBE aHallU3a
YCJIOBHS 3a/Jlaud  BBIOUpaATh (PU3UUECKYI0 MOJEIb, BBIACIAThH
bu3uvecKre BEIUYUHBI U (POPMYIThI, HEOOXOIUMBIE JIJIS €€ PEIICHHUS,
NPOBOAUTH pPAcu€Tbl W OILIEHWBATh PEATBHOCTh TMOJYUYEHHOTO
3Ha4YCHUS (DU3NUECKON BEITUUMHBI

10.14

Pemate  kauecTBeHHBbIE  3aJaud:  BBICTPAUBATh  JIOTHYECKHU
HENPOTUBOPEUMBYIO LIEMTOYKY PACCYKACHHI C OMOPOI HAa U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3ndecKue sBICHUs

10.15

Hcnonb3oBaTh mNpU pelIEHUH Y4eOHBIX 3a/lad COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHUH [JIsl TOWCKa, CTPYKTYPUPOBAHHUS,
UHTEPIPETAIMU U TIPEACTABICHUS YYEOHOM U HAYYHO-TIOMYJISIPHON
uH(GOpPMAIINH, TTOJIYYCHHON U3 PA3TMYHBIX HCTOYHUKOB; KPUTHUYECKHU
aHAIM3UPOBATH MOJTYyYaEMYyI0 HH()OPMAIUIO

10.16

[TpuBOAMTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOEHKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA

10.17

Hcnonb3oBaTh TeOpeTUUYECKHUE 3HAHUS MO (PU3HUKE B MOBCETHEBHOMN
KU3HM JUIl  o0ecrieueHHus Oe30MacHOCTH TMPH  OOpaIleHUuu C
npuOopaMi ¥ TEXHUYECKUMH YCTPONCTBAMHU, MJIsi COXpPaHCHUS
3II0POBbsI M COOJIOJIEHUS HOPM DKOJIOTHYECKOTO TIOBEICHHS B
OKPY’KAIOIIEN CpeJie

10.18

PaGoTath B rpyI1ime ¢ BBIMOJTHEHHEM PA3IMYHBIX COMMMABHBIX POJICH,
IJIaHUPOBaTh  pabOTy TPYINbl, PalMOHAIBHO  PACHPENEIATh
00SI3aHHOCTH U TIUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX
CUTyalMsX, aJ€KBaTHO OLECHUBATH BKJIAJ KaXKJIOTO U3 YYACTHUKOB
TPYIIIBI B pEHIEHHUE pacCMaTPpUBAEMOM TPOOIEeMbl




IIpoBepsiembie 31emMeHThI conepxanus (10 kiacc)

Kon Kon [IpoBepsieMble 2TIEMEHTHI COAECPIKAHUS
pazzena | npoBepsieMoro
AIeMEeHTa
1 OU3NKA U METOJIbI HAYYHOI'O ITO3HAHU A
1.1 dusznka - Hayka o npupoae. Hayunesle meToABI
NO3HAHUS OKpY>Karoliero Mupa. Ponb skcniepuMenTa u
TEOPHUH B MPOIIECCE MO3HAHUS TPUPObL. DKCIIEPUMEHT
B (hu3uke
1.2 MopenupoBanue (HU3NUECKUX SIBICHUI U MPOIIECCOB.
Hayunbie runoressl. dusndeckue 3aKOHBI U TEOPUHU.
['panuiel  NPpUMEHHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Mpunuun cootBetcTBUA. Ponbs u Mecto (usuku B
dbopMUpPOBaHUN COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpa, B MPAKTHYECKOMN JESATETbHOCTH JIIOJICH
2 MEXAHUKA
2.1 KMMHEMATHUKA
2.1.1 MexaHunueckoe IBUKEHHE. OTHOCUTEIBHOCTD
MEXaHW4YecKoro JnBrxkeHus. Cucrema  oTcuéra.
Tpaexropus
2.1.2 [lepememienre, CKOpOCTh  (CpemHSIsI  CKOPOCTb,
MTHOBEHHAsI CKOPOCTb) U YCKOPEHUE MaTepuajbHOU
TOYKH, UX NPOEKLIUH HA OCH CUCTEMBl KOOpIMHAT.
Ciio)keHHe TTepeMENICHUN 1 CII0KEHUE CKOPOCTEH
2.1.3 PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHEHHOE
newxkeHue. ['paduxu  3aBUCMMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpEHHS, IMyTH U [epeMelleHus
MaTepuaJbHON TOUYKU OT BPEMEHU
2.1.4 CBobGogHoe mazeHHE. YCKOpeHHE  CBOOOIHOTO
naJICHUs
2.1.5 KpuBonuHueiiHoe neuxeHne. PaBHOMEpHOE ABUKEHUE
MaTepUaIbHOM TOYKH II0 OKPYKHOCTH. YTJoBasd
CKOpOCTb, JMHEWHas CKOpocTh. llepmon m wacrora.
LIeHTpOCTPEMUTENIBHOE YCKOPEHHE
2.1.6 TexHuueckre yCTpOMCTBA: CHUIOMETP, ABUKEHUE
CHapsJI0B, LICMIHBIE U PEMEHHbIE MTepeauu
2.1.7 [IpakTyeckue paboThl. l3MepeHne MTrHOBEHHOMU

ckopoctu. HccienoBaHue  COOTHOIIEHHS  MEXKIY
MyTSMH, NPOUJICHHBIMU TEJIOM 3a MOCJIEI0BATEIbHbBIC
paBHBIE NPOMEKYTKH BPEMEHU ITPU PABHOYCKOPEHHOM




IBW)XCHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yyeHue nBUKEHUs IIAPUKA B BA3KOM KUIKOCTH.
Nzyyenue JIBUKCHUS Tena, OpoILIEHHOTO
TOPU30HTAJILHO

2.2

JMHAMUKA

2.2.1

[IpuHuun otHocurenvHOCTH [Namuies. IlepBoiil 3aK0H
HprotoHa. lHepumanpHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. llpuHimn cynepno3sunum cuil

2.2.3

Bropoii 3akoH HproToHa 111 MaTepuagbHOM TOYKU B
uHepruansHoit cucteme otcuéta (MCO). Tperuit
3aKOH HproTOHA 1711 MaTepUaIbHbIX TOYEK

2.2.4

3aKoH BCCMUPHOT'O TATOTCHUA. Cuna TSKeCTH. HepBa;I
KOCMHMYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusi. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJBXKEHUsI U cujia TpeHus mokos. Koadduiument
TpeHus. Cujaa COMPOTUBIICHUS MPHU JIBIXKCHUU Teja B
YKUJIKOCTH WJTU Ta3e

2.2.7

HOCTYHaTeJ'IBHOG 151 BpalIaTCJIIbHOC JABHKCHHC
a0COJIFOTHO TBép,ZIOFO TCJI1a

2.2.8

MOoOMEHT cuibl OTHOCUTENBHO OcH BpamieHus. [lnedo
cuwibl. YcinoBus paBHoBecus TBEpaoro Tena B MCO

2.2.9

Texunueckue yCTpOﬁCTBa: IIOAIIHUITHNKH, IBHXKXCHHC
HNCKYCCTBCHHBLIX CITYTHHKOB

2.2.10

[IpakTyeckue padotel. M3ydenne nBukeHus Opycka
10 HAKJIOHHOM IJTIOCKOCTH II0JI J€MCTBUEM HECKOJIBKUX
cuin. HMccnemoBaHue 3aBUCHMOCTH CHII  YIPYTOCTH,
BOZHUKAIONIMX B JAeQopMuUpyeMod TMpyXHHE U
pe3uHOBOM oO0pasIle, OT BEIMYMHBI MX JedopMariuu.
HccnenoBanue ycinoBuUl paBHOBECHs TBEPAOrO Tela,
MMEIOIIET0 OCh BPallICHUS

2.3

3AKOHbI COXPAHEHIMS B MEXAHUKE

2.3.1 Nmiynse MaTepuaIbHON TOYKH, CUCTEMBI
MaTEPHAIBHBIX TOYeK. VIMITyJIbC CHIIBI U M3MEHEHUE
UMITyJIbCa Tea

2.3.2 3akoH coxpaHeHuss umnyibca B MCO. PeakTuBHOE
JIBUKCHUE

2.3.3 PaGoTa cuib

2.3.4 MOIIHOCTb CUIIBI

2.3.5 Kunernueckass sHeprusi  maTepuaibHOM  TOYKH.
TeopeMa 0 KHHETHYECKOW YHEPTUU

2.3.6 [TorenunanbHast sHeprusa. I[loTeHuuanbHast >HEPrUs

yIpyro nedopMupoBaHHON MPY>KUHBI.




[ToTenuumanbHast sHeprus Tena BOJM3U MOBEPXHOCTHU
3eMiu

2.3.7 [loTeHunanbHble W HENMOTEHIMANbHbIE CHIBL. CBA3b
pabOThl HEMOTEHUUATBHBIX CHUJI C HW3MEHEHHEM
MEXaHUYECKOW HSHEpPruh CUCTEMbl Tell. 3aKOH
COXpaHEHUs] MEXaHUYECKOU SHEPTUU

2.3.8 Yrpyrue 1 HEynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckne ycTpoMCTBa: IBUKEHUE PAKET, BOJTOMET,
KONep, NPY>KUHHBIA TUCTOJIET

2.3.10 [Ipaktuueckue padotel. M3yyeHue cBsizu cKopocTen

Tel mnpu HeynpyroMm yaape. HccnegoBanue CBsI3H
paboThl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW IHEPTUH
Tena

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOW TEOPHUU

3.1.1

OCHOBHBIE TIOJIOKEHUSA MOJEKYISPHO-KUHETHUYECKOU
teopur.  bpoyHoBckoe  nBmwxkeHue. uddysus.
Xapaktep JABWKEHMSI M B3aWUMOJACHCTBUSA YacCTHII
BEILIECTBA

3.1.2

Mojenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPBIX TEI U
0OBSICHEHHE CBOWMCTB BeEIIECTBA Ha OCHOBE DTUX
MO eJIen

3.1.3

Macca monekyin. KonnuectBo BemectBa. [locTtosiHHas
ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temriepatypa U €€ U3MEPEHHUE.
[ITxana Temnepatyp Llenbcus

3.15

Mogens wuneanpHoro ra3za. OCHOBHOE YypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOI TEOPUHU UIEATBbHOTO ra3a

3.1.6

AOcomoTHast  TeMmrepaTypa Kak Mepa CpeaHe
KUHETUYECKON SHEPTUU TETUIOBOTO JBHKEHHUS YACTHULL
ra3a. lllkana remneparyp KenbBruna

3.1.7

VpaBuenne Kunanelipona - MenneneeBa. 3akoH
JlanbToHa

3.1.8

["a30BbIC 3aKOHBI. M30mporiecchl B UACATBHOM Ta3e C
MMOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HM30TEPMA,
n30xopa, n3obapa

3.1.9

TexHuyeckue yCTpoucTBa: TEPMOMETP, OApOMETP

3.1.10

[MpakTuyeckue paboTel. M3MepeHnne Maccel BO3ayXa B
KJIaCCHOM KOMHate. MccimenoBanue 3aBHCHUMOCTH
MEXKIy TapaMeTPaMH COCTOSIHHS Pa3peKEHHOT0 ra3a

OCHOBbI TEPMOJIMHAMUNKI




3.2

3.2.1

TepMonuHamuueckas cucrema. BHyTpeHHss dHeprus
TEPMOJMHAMUYECKOW CHCTEMBl M  CHOCOOBI €€
V3MEHEHUS

3.2.2

KonuuectBo TemnoTsl u pabota. BHyTpeHHsIs sHEprus
0JIHOATOMHOI'0 UJEAJIBHOIO rasa

3.2.3

Bugsr TEIUIONEPEIaAuH: TEIJIONPOBOIHOCT,
KOHBEKIUs,  H3IydyeHue. TemnoéMKOCTh  Tena.
Y nenpHas TEILIOEMKOCTh BEIIIECTBA. Pacuér
KOJINYECTBA TEIUIOTHI MPU TETUIONEpEaye

3.2.4

[lepBblii  3ak0OH  TepMOoaWHaMuKu. [IpumeHeHne
MEPBOTO 3aKOHA TEPMOJAWHAMUKH K H30IPOLECCAM.
I'paduueckas untepnpetaius paboThl raza

3.2.5

TennoBbie MaluHbL. [[pUHIMIIBEI JEUCTBUS TETLIOBBIX
MmamiH. [IpeoOpa3oBaHusi HSHEPrUM B  TEIUIOBBIX
mamHax. KoaddunmeHT nonesnoro necTeus (aiee
- KTIJT) renioBoit Mmammusbl. [ukn Kapuao u ero KI1J]

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOGpaTtumocThb
MpoOIECCOB B TMpupoae. TermioBble JBUTATENU.
DKOJIOTHYECKHE MPOOIEMbI TETIOIHEPTETUKHU

3.2.7

Texunueckue YCTpOﬁCTBai ABUTAaTCJIb BHYTPCHHCTO
CroOpaHu, OBITOBOM XOJIOOWJIBHUK, KOHOIUITUOHED

3.2.8

[IpakTdyeckue paborel. M3mepeHue  ynenbHOU
TEIUIOEMKOCTH

3.3 AI'PET’ATHBIE COCTOAHNA BEHLIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpaszoBanne u koHjaeHcaiusa. Vcnapenue wu
KATICHWE. YenbHas TemioTa MapooO0pa30oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JABJICHUS
3.3.2 AOGcCoOTHAas U OTHOCUTEIbHAS BJIAXXHOCTH BO3AyXa.
Haceiennsiii nap
3.3.3 Teépnoe teno. Kpucramnmuyeckue u amopdHbie Tena.
AHM30TpONHST  CBOWMCTB  KpucTaymioB.  JKugkue
kpuctauibl. COBpeMEHHBIC MaTEPUAITBI
3.34 [[naBieHue W KpuUcCTaUIM3alus. YAelbHas TEIIOTa
wianenus. Cyonumanus
3.3.5 VYpaBHeHUE TETI0BOTrO OajgaHca
3.3.6 TexHu4eckne yCTpoMcTBa: TUTPOMETP U TICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTHUU TOITYYEHUS COBPEMEHHBIX
MaTepHaioB, B TOM 4HCIIE HAHOMATEepUaJOB, U
HAHOTEXHOJIOTHH
3.3.7 [IpakTyeckue pabotel. M3MmepeHue BIIAXKHOCTU
BO3/TyXa
4 OJIEKTPOAIMHAMUKA

OJIEKTPOCTATHUKA




4.1 4.1.1 DneKTpu3anus Ten. JIEKTpUuYecKui 3apsa. JBa Buna

ANEKTPUUECKUX 3apsJI0B

4.1.2 [IpOBOAHUKH, TUDIIEKTPUKHU U MMOTYNIPOBOJHUKHU

4.1.3 3aKOH COXpaHEHUs JICKTPUUECKOTO 3apsa

414 B3aumopericrBue 3apsanoB. 3akoH Kynona

4.1.5 DIIEKTPUYECKOE ToJIE. Hanpsx€HHOCTB
anekTpuueckoro mnois. [lpuHmun cyneprno3unuu.
JIvHMK HANIPSXKEHHOCTH DJIEKTPUUECKOTO IOJIS

4.1.6 Pabora cun snexrpoctarudeckoro nosis. [loteHuuar.
Pa3HocTh nmoTeHImanon

4.1.7 [IpoBOoAHMKM W  JOUPJEKTPUKA B  IOCTOSSHHOM
ANEKTPUUECKOM noJe. JusnexkTpuyeckas
IPOHUIIAEMOCTh

4.1.8 DNeKTpoeMKOCTh. KoHaeHcaTop. JIEKTPOEMKOCTh
IUIOCKOTO  KOHJEHCaTopa. OHEprus 3apsyKeHHOTO
KOHJIeHCaTopa

4.1.9 TexHuueckue YCTPOWCTBA: AIEKTPOCKOIL,
AIEKTPOMETD, AIIEKTPOCTaTHYECKAs 3alluTa,
3a3eMJICHUE ANIEKTPONPUOOPOB, KOHJIEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10 [TpakTueckue pabotel. M3MepeHue 351eKTpoEMKOCTH
KOHJIEHCaTopa

4.2 [HOCTOAHHBIN SJIEKTPUYECKHNHU TOK. TOKU B PA3JIMYHBIX
CPEJIAX
4.2.1 YcnoBusa CYIIECTBOBAHUS MMOCTOSSHHOTO

AIEKTpUYeCcKoro Toka. Mcrounuku toka. Cuia Toka.
TloCTOSIHHEBII TOK

4.2.2 Hanpsixxenne. 3akon OMa i1 yyacTka 1enu

4.2.3 DIEKTPUUECKOE CONPOTUBJICHUE. VY nensHoe
CONPOTHBIICHHE BEIIECTBA

4.2.4 [TocienoBarenpHOE,  MAPALICIBHOE,  CMEIIAHHOE
COCIMHEHNE MMPOBOTHUKOB

4.2.5 Pabora snexrpuyeckoro Toka. 3akoH oy - JIlenna

4.2.6 MOUTHOCTB JIEKTPUYECKOTO TOKA

4.2.7 aneKTpoaABMKYyIas cuia (ganee - 3/{C) u BHyTpeHHEe

CONPOTHUBIICHUE HCTOYHHUKA TOKa. 3akoH Owma s
MOJIHOW (3aMKHYTOM) 3nekTpudeckoi nenu. Kopotkoe
3aMBIKAHUE

4.2.8 DNEKTPOHHAsI MPOBOAUMOCTh TBEPABIX METAJIOB.
3aBUCUMOCTh  COTNPOTHBIICHHS ~ METAJIOB  OT
temiepaTypbl. CBEpXIIPOBOIUMOCTh




4.2.9

OneKkTpuueckuid  TOK B Bakyyme. CBoiicTBa
AIEKTPOHHBIX IYYKOB

4.2.10

[TonynpoBoguuku. CoOCTBeHHass U  NIpUMECHas
MPOBOAMMOCTh TOJYNPOBOAHUKOB. (CBoOMCTBa p-II
nepexoja. [1oaynpoBogHUKOBBIE TPUOOPEI

4.2.11

DIEKTPUYECKUN TOK B JJIEKTPOJIUTAX.
DJIEKTPOIUTHYECKAS JUCCONUAIMUA. DIECKTPOJIN3

4.2.12

DIIEKTpUYECKU TOK B Ta3zax. CaMOCTOATENbHBIA U
HECAMOCTOSITENIBHBIN  pa3psd.  Pasnuunble  TUIBI
CaMOCTOSITENBHOrO pa3psana. Monnus. Ilnazma

4.2.13

TexHuueckne yCTpPOMCTBA: aMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHMKH TOKA, 3JIEKTPOHATPEBATEIIbHBIC
pudopBHl, AIEKTPOOCBETUTEIBHBIE npuoopHl,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBId JUOJ,
TEPMHUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIHI
O/, TaJIbBAHUKA

4.2.14

[Ipaktuueckue pabotTel. M3ydeHue CMEIIaHHOTO

COEIMHEHHUS PE3UCTOPOB.
Nzmepenne 3/1C uCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpoTuBieHus. Habmronenne snexkTponansa

IIpoBepsiemble TPeOOBAHUSA K Pe3yJibTATAM OCBOCHHUSI OCHOBHOI

o0pa3oBaTtesqbHOI mporpammsl (11 kiaacc)

Kon

IPOBEPSIEMOTO
pe3yibpTarta

[IpoBepsiembie IpeIMETHBIC PE3yIbTATHl OCBOSHUS OCHOBHOU
00pa3oBaTeILHOM IPOrpaMMBI CPETHETO 0OIIETO 00pa30BaHUS

111

JleMOHCTpUpPOBaTh Ha MPUMEPaAX POJIb U MECTO (PU3HUKHU B
dbopMHUpOBaHUY COBPEMEHHOW Hay4YHOW KapTUHBI MUPA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B
IIPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH, HEITOCTHOCTh U €IUHCTBO
dbu3nuecKor KapTUHBI MUpa

11.2

YYuTHIBaTh TPAHUIIBI TPUMEHEHUS U3yYEHHBIX (DH3UIECKUX
MOJIEJICH: TOUYCUHBIN JJICKTPUUECKUN 3aps, siAepHast MOJEIb
aToMa, HYKJIOHHAas MOJEIb AaTOMHOIO S/Ipa MPU PEIICHUU
bu3uIeCKUX 3a1a4

11.3

Pacno3naBath ¢uzndeckue siBneHus (Mpouecchl) U 00bSICHATH
UX Ha OCHOBE 3aKOHOB 3JIEKTPOJIMHAMUKH U KBAaHTOBOUN (U3UKHU:
AJIEKTpUYECcKasi MPOBOJIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JIEUCTBUS TOKA, B3AUMOJICIICTBUE




MarHUTOB, JICKTPOMArHUTHAs WHAYKLUSA, JCHCTBHE
MarHUTHOTO TOJI Ha IPOBOJHUK C TOKOM U JBHKYIIHHICS
3apsl, AIEKTPOMAarHUTHbIE KOJIEOAHMS U BOJIHBI,
OPSIMOJIMHENHOE paclpOCTPaHEHUE CBETA, OTPAKEHUE,
npesioMiieHne, uHTepPepeHIus, Tudpakuus 1 noJsipu3alus
CBETa, AUCHepcUs cBeTa, PoTodIeKTpuIecKuit apdpexr
(potoadekr), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CreKkTpa aToMa BoJI0pojia, €CTECTBEHHAs U
HCKYCCTBEHHAs PaIHOaKTUBHOCTD

11.4

OnuchIBaTh U3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE,
MarHuTHBIE, ONTHYECKUE, DTEKTPUUECKYIO TPOBOUMOCTh
Pa3IMYHBIXCPE]T) U AJIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NUECKHE BEIMUMHBI: dJICKTPUUCCKUHN 3apsij, CHUiia
TOKa, AJICKTPUUECKOE HANPsHKEHUE, AIIEKTPUUECKOE
COTNPOTHUBJICHHUE, pa3HOCTh MoTeHIInanoB, DJIC, pabora Toka,
WHTyKIIUSI MAaTHUTHOTO T0J1s1, cujia Amriepa, cuina Jlopenia,
WHYKTUBHOCTh KaTYIIKH, SHEPTUS dJISKTPUUECKOTO U
MarHuTHOTO TOJIeH, IEPUOJI U YacTOTa KoJeOaHui B
KoJIe0aTeTbHOM KOHTYPE, 3apsi/l U CHJia TOKa B MPOIECCe
rapMOHUYECKUX JIEKTPOMArHUTHBIX KoyieOaHuii, pokycHoe
PACCTOSIHME W ONTUYECKasl CUJIa JIMH3BL, PU OMIHMCAHUH
IPAaBWIBHO TPAKTOBAThH (PU3UUECKUI CMBICI UCIIOJIb3yEMbIX
BEJIMYMH, UX 0003HAYCHUS U €AMHUIIBI; YKA3bIBATh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU
BEJIMYMHAMU

11.5

OnuchIBaTh U3YYEHHBIE KBAHTOBBIE SIBIICHUS U MPOLECCHI,
UCTIOJNIBb3Ys (PU3NYECKHE BEIMYUHBI: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTA CBETA,
SHEPTUs U UMITYJIbC (POTOHA, IEPUOJ] TIOTypacIaia, YHEPTUs
CBSI3M aTOMHBIX SIJI€p; IPU ONMCAHUU IIPABUIBHO TPAKTOBATH
(bu3HUECKHI CMBICT UCTIONB3YEMbIX BEJIMUMH, UX 0003HAYCHUS
U CIMHHUIIBL; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE IAHHYIO
(bu3MUeCKyI0 BEIMUMUHY C IPYTUMU BETUYNHAMU, BEIYUCTISATH
3HaUeHUEe (PU3NIECKOIN BEITMUUHBI

11.6

Ananu3upoBaTh (U3UUECKUE TPOIECCHI U SBICHUS, UCTIONH3YS
(du3nyueckre 3aKOHBI U MMPUHITUIIBL: 3aKOH OMa, 3aKOHBI
MIOCJIEIOBATEIILHOTO U NAPAJUIEbHOIO COEAUHECHUS
MPOBOJIHUKOB, 3aK0H J[>koyiis - JIeHna, 3aKkoH
AIIEKTPOMArHUTHON MHAYKINH, 3aKOH MPSIMOJIUHEHHOTO
pacnpoCTpaHEHUs CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI
MIPEJIOMJIEHHS CBETA, YPABHEHUE DUHIITEWHA IS
dboToaddexTa, 3aK0OH COXpaHEHUSI IHEPTUH, 3aKOH COXPAHEHUS
VMITYJIbCA, 3A4KOH COXPAHECHUS 3JIEKTPUUYECKOTO 3aps/ia, 3aKOH




COXpaHEHHUsI MacCOBOI'0 YMca, IOCTYNaThl bopa, 3aKoH
paZiOaKTUBHOIO paclaja; Mpu 3TOM pa3andaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA, €r0 MATEMATHUYECKOE BHIPAKEHHUE U
ycJIoBUs (TpaHulibl, 00JaCTH) IPUMEHUMOCTH

11.7

OnpenensaTe HapaBJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO
10JIs1 POBOJHUKA C TOKOM, CHJIbI AMniepa 1 cuiibl JIopeHna

11.8

CtpouTh 1 ONUCHIBATH U300PAKEHHE, CO3]]aBAEMOE TNIOCKUM
3epKajgoM, TOHKOU JIMH30M1

11.9

BBITIOJTHATE 3KCIEPUMEHTBI 110 UCCIICTOBAHHUIO (PU3HUECKIX
SIBJICHUH U TTPOIIECCOB C UCIOJIb30BAHUEM MIPSIMBIX U KOCBEHHBIX
U3MEpPEHU; Mpu AToM GOpPMYyIUPOBATH MPOOIEMY (3a1a4y) U
TUIO0TE3y Y4eOHOTO DKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
NPEIJI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U
(GOpMYJIHPOBATH BBHIBOJIBI

11.10

Ocy1ecTBIsATh MPsIMbIE U KOCBEHHBIE U3MEPEHUS (PHU3HUUECKUX
BEJIMYMH; MPU ATOM BBIOUPATH ONTUMAIBHBIN CIOCO0
WU3MEPEHHUS U UCTO0JIb30BaTh U3BECTHBIE METO/IbI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEJTUUHH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUM; IPU ITOM
KOHCTPYHUPOBaTh YCTAaHOBKY, (DUKCUPOBATH PE3yIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUUYHMH B BUE TaOIHUIL
U TpaUKOB, JIeTIaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS

11.12

Cobumonath npaBuiia 6€30MacHOro Tpyia MPU MPOBEIECHUN
UCCJIEIOBAaHUN B paMKax y4eOHOI0 3KCIIEpUMEHTa, Y4eOHO-
HCCJIEOBATEIBCKON U MMPOCKTHOM AESITEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOTO
000pyTI0BaHUS

11.13

Pemate pacu€rHblie 3a1auu ¢ SIBHO 3aJIaHHON (PU3MUECKOM
MOJIEIIBIO, UCTIONB3Ys (PU3MUECKUE 3aKOHBI ¥ TIPUHIINIIBE; Ha
OCHOBE aHaJIM3a YCJIOBHS 33J]a4H BHIOMPATh (U3HUECKYIO
MOJIEITb, BBIICTATh (DU3NUECKUE BETUIHHBI U (DOPMYJIBI,
HEOOXOIMMBIE /IS €€ PEIICHHs], POBOIUTH PACUETHI U
OIICHUBATh PEATTLHOCTH MOJYYEHHOTO 3HAYCHHS (PU3HUECKON
BEJINYHHBI

11.14

PemaTe kauecTBEHHBIE 3a/1a4l: BBICTPAUBATD JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKAECHUM C OOPOU Ha
W3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBICHUS

11.15

Hcnonp30BaTh Mpu pelieHur y4eOHbIX 3a/1ad COBPEMEHHbIE
MH(OpMaIIMOHHbIE TEXHOJIOTUH JIJIsl IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU U MIPEICTABICHUS yueOHOU
Y HAYYHO-MOMYJISIPHON MH(GOpMAIIUU, TOTYYSHHOU U3




Pa3TUYHBIX UCTOYHUKOB; KPUTHUECKH aHATM3UPOBATH
NoJIy4aeMyro HHGOPMAIUIO

11.16

OOBSACHATH MPUHIUIIBI 1€UCTBUS MAIINH, IPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyaTh yCIOBUS UX 0€30MaCHOTO
VICIIOJIb30BAHMS B IOBCEAHEBHOMN KU3HU

11.17

[IpuBOAMTH IPUMEPHI BKJIaAa POCCUICKUX U 3apyOexKHBIX
yu€HbIX- (DU3UKOB B pa3BUTHE HAYKH, B O0OBSICHEHUE MTPOLIECCOB
OKPYXAaIOIIEro MUPa, B PA3BUTUE TEXHUKU U TEXHOJIOTUHI

11.18

Hcnonb3oBaTh TeOpEeTUUYECKUE 3HAHMS IO (PU3UKE B
MOBCEIHEBHOM JKU3HM 117151 oOecreueHrs 0e30MacHOCTH Mpu
oOpalieHnu ¢ npuodopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JJIst
COXpaHEHUS 3/I0POBbs U COOIOACHHUS] HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOUIEN cpefie

11.19

PaGoTarh B rpymnie ¢ BHIITOJIHCHHEM Pa3IMYHBIX COITMATBHBIX
poJiel, TUTAaHUPOBATh PAOOTY TPYIIIBI, PAIIMOHATBEHO
pacnpenensaTh 00s13aHHOCTH | IIAHUPOBATh JICSITCILHOCTD B
HECTaHIAPTHBIX CUTYAIUAX, aJICKBATHO OICHUBATH BKJIA]I
Ka)KJIOTO M3 YYACTHUKOB I'PYIIITHI B PEIICHHE pacCMaTPUBAECMOM
pOOJIEMBbI

IIpoBepsiemble 31eMeHTHI copep:xanuda (11 kaacc)

Kon Kox [IpoBepsiemMbie AIEMEHTHI COIEPKAHUS
paszena | IPOBEPSEMOro
AIeMEeHTa
4 OJIEKTPOAMHAMUKA
4.3 MAI'HUTHOE IIOJIE. OJIEKTPOMAI'HUTHA A MHAYKIWA

43.1

[TocTostnabIe MarHuTEl. B3anMoieiicteue
MMOCTOSHHBIX MAarHUTOB

4.3.2

MarnautHoe nosne. BekTop MarHuTHOM UHAYKIIVH.
[IpyuHIMn cyneprno3nuuu. JIMHUM MarHUTHON
vHAYKIuY. KapTruHa TMHUN MarHuTHOW WHIYKIIUU
IIOJIS1 IOCTOSIHHBIX MAarHUTOB

4.3.3

MaruauTHoe 1os€e MpoBOJHKKA ¢ TOKOM. KapTuHa
JIMHUUN MO JJIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYLIKH C
TokoM. OnbIT OpcTena. BzaumoenicTeue
ITPOBOJHUKOB C TOKOM

4.3.4

Cuna AMnepa, €€ MOJIyJIb U HaPaBJICHUE




4.3.5

Cuna Jlopenna, €€ MOIyJb U HAIIPaBJICHUE.
JIBrKeHue 3apsKEHHOM YaCTULIBI B OHOPOIHOM
MarHuTHOM nosie. PaGota cubl Jlopeniia

4.3.6 SIBneHue PIEKTPOMArHUTHOW UHTYKIINU

4.3.7 IToTok BeKTOpa MarHMTHON MHIYKIIUH

4.3.8 OJIC maaykunn. 3aKOH 3JIEKTPOMAarHUTHON
unnykuun Gapanes

4.3.9 Buxpesoe anekrpuueckoe nose. IJIC uHaykuuu B
IPOBOJAHUKE, IBUKYILIEMCS IOCTYNATEbHO B
OJIHOPOJTHOM MarHMTHOM I0JIe

4.3.10 ITpaBuno Jlenua

4.3.11 NunyxtuBHOCTD. SBeHue camounaykiuu. I/C
CaMOMHAYKIIMH

4.3.12 OHeprus MarHUTHOTO TOJII KATYIIKHA C TOKOM

4.3.13 DJIEKTPOMArHUTHOE T10JIE

4.3.14 TexHu4eckue ycTpoicTBa: MOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, SJIEKTPOJIBUTaTENb, YCKOPUTEIN
AJIEeMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS MeYb

4.3.15 [Ipaktuueckue padbotel. MI3yueHre MarHuTHOTO MOJIst
KaTyLIKU ¢ TOKoM. MccnenoBanue aecTBus
IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBIeHUS 3JI€KTPOMAarHUTHON
UHAYKLUU

5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensuasg cucrema. CBoOOIHEIE KOIcOaHUS.
IMapmonundeckue konebanus. Ilepuon, yacrora,
aMIuuTyAa U ¢as3a KojaebaHui

5.1.2

[IpyxuHHBIN MassTHUK. MaTeMaTHYECKUI MasiTHUK

5.1.3

YpaBHEHUE TAPMOHUYECKUX KOJICOAHUH.
Kunemarnueckoe U TMHAMUYECKOE ONTUCAHUE
K0J1€0aTeITbHOTO JIBMKCHHUSI

5.1.4

[IpeBparenre SHepruu MPU TAPMOHHIESCKUX
kojeOanuax. CBsA3b aMILTUTYAbI KOJIGOAHWH UCXOTHOM
BEJIMYMHBI C aMILTUTyAaMH1 KoJieOaHUH €€ CKOPOCTH U
YCKOPEHUS

5.1.5

KonebarensHbiii koHTYp. CBOOOIHEIC
AIIEKTPOMArHUTHBIC KOJICOaHMS B UACATHEHOM
K01e0aTeThbHOM KOHTYpe. AHATIOTHUS MEXKIY
MEXaHHYECKUMU 1 3JIEKTPOMArHUTHBIMU
kosnebanusamu. ®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUS SHEPTUH B UICAUTHHOM
KoJIe0aTeIbHOM KOHTYPE




5.1.7

Boeinyx/1eHHbIE MeXxaHHuecKue Koyiebanus. Pesonanc.
Pe3onancHas kpuBas. BeiHyK/1eHHBIE
AJIEKTPOMArHUTHBIE KoJieOaHusl.

5.1.8

[Iepemennslii TOk. CHHYCOUANBHBIN IEPEMEHHBIN
TOK.

5.1.9

MomHOCTb INEPEMCHHOT'O TOKaA. AMHJ’II/ITYI[HOC )51
I[eﬁCTBYIOH_ICe SHAYCHUC CHUJIbI TOKA W HAIIPSIIKCHUA

5.1.10

Tpanchopmatop. [IpousBoacTBo, nepeaava u
NoTpeOJIeHUE IEKTPUUECKON SJHEPTHUH.
DKOJIOTUYECKHUE PUCKH ITPU ITPOU3BOJICTBE
anexTpuuyeckoi sHeprun. Kynprypa ucnonbs3oBanus
AJIEKTPOIHEPT UM B IOBCEHEBHOM JKU3HU

5.1.11

TexHuueckue ycTporcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUM JIEKTPOIIepenay

5.1.12

[Ipaktruueckue pabotsl. MccnenoBanue 3aBUCUMOCTH
neproja Majblx KojieOaHUM Tpy3a Ha HUTH OT JIJTMHBI
HUTH U Maccel rpysa. MccnegoBanue nepeMeHHoro
TOKA B LIEMH U3 NIOCJIEA0BATEIIBHO COCAUHEHHBIX
KOH/ICHCATOpa, KATYIIKHA U PE3UCTOPA

5.2

MEXAHUYECKHNE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHndeckue BOJIHBI, YCIOBHS PACTIPOCTPAHECHHUS.
[lepuon. CxopocTh pacpocTpaHEeHUs U JJIMHA
BOJIHBI. [lonepeynsie U nMpo10IbHBIE BOJTHBI

5.2.2

WNuTtepdepeniys n nudpakims MEXaHMYECKUX BOJTH

5.2.3

3Byk. CxopocTs 3ByKa. ' poMKocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

5.2.4

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IIYyUYEHUS
AJIIEKTPOMAarHUTHBIX BOJIH. B3anMmHas opreHTanus
BEKTOpOB E, B 1 1 B 3JIEKTpOMarHuTHOM BOJIHE B

BAKyyMe€

5.2.5

CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH: OTPaKECHHE,
peIOMIICHHE, TTOIsIpU3aIus, Tudpakius,
uaTepdepennsi. CKOpoCTh SJEKTPOMATHUTHBIX BOJTH

5.2.6

[IIxanma 351eKTPOMarHuTHHIX BOJIH. [[puMeHenne
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIHUIBI PATUOCBS3H U TEJICBUICHUS.
Paamonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEIbI

5.2.8

TexHnueckne yCTpOUCTBA: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBask TUATHOCTUKA B
TEXHHUKE U MEIULINHE, pajap, paauoONpUEMHUK,
TeJIeBU30p, aHTeHHa, TesnedoH, CBU-neup

OIITHUKA




5.3

5.3.1

[IpsAmonnHelHOE pacpoCTpaHEHUE CBETa B
ofgHOpoaHou cpene. JIyd ceera

5.3.2

Otpaxenue cBeTa. 3aKOHBI OTPaKEHUS CBETA.
ITocTpoeHne n300paxeHUi B IIIOCKOM 3epKaje

5.3.3

IIpenomnenue cBeTa. 3aKOHBI IPEIOMIICHHSI CBETA.
AOCONIOTHBIN NIOKA3aTeNb IPEIOMIICHUS

5.3.4

[TommHoe BHYyTpeHHEE OoTpakeHue. [IpenenpHbIii yrou
MIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

5.3.5

Hucnepcus cseta. ClI0KHBIN cOCTaB 0€10r0 CBETa.

Ilser

5.3.6

Cobuparomue 1 paccenBaroye JuH3bl. ToHKas
nvH3a. DOKYyCHOE PacCTOSHUE U ONITUYECKAs CUJIa
TOHKOM JInH3BL. [locTpoenue nzobpakeHuii B
coOuparoux 1 paccenBaromux Jun3ax. opmyna
TOHKOM JTUH3BI. YBEJIMUYCHHUE, JaBaEMOE JIMH30H1

5.3.7

Hpe)lenm IMPUMCHUMOCTH FGOMCTquCCKOﬁ OIITUKH

5.3.8

Nurepdepenius cera. KorepeHTHbIE HCTOYHUKU.
VYcnoBust HAOMIOIEHNS MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHOMN KapTHUHE OT ABYX CHH(]a3HBIX
KOI'€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus csera. Judpakunonnas pemerka.
YcnoBue HaOIIOEHUS TJIABHBIX MAKCUMYMOB TIPH
naJeHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY

5.3.10

[Mossipusanus ceera

5.3.11

TexHu4eckne ycTpoicTBa: OUKH, JIyma, (poroarnrapar,
MPOEKIMOHHBIN almapar, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU T

5.3.12

[Mpaktuyeckue pabotsl. I3mMepenne moka3arens
npenomiieHus. MccnenoBanue CBOMCTB N300paskeHUN
B tnH3ax. Habmonenue aucnepcun cBeta

OJIEMEHTHEI CII

EIIMAJIBHOU TEOPMM OTHOCHUTEJIBHOCTH

6.1

['panuLIBbl MPUMEHUMOCTH KJIIACCUYECKON MEXaHUKH.
[locTynaTel TEOpUU OTHOCUTEIBHOCTH:
VHBApUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BAKyyME,
MIPUHIIMI OTHOCUTEILHOCTH JWHINITEITHA

6.2

OTHOCHUTEIBLHOCTH OTHOBPEMEHHOCTHU. 3aMeJICHIE
BPEMEHHU U COKpAIEHUE JJTMHBI

6.3

DHEPrusi ¥ UMIYJIHC CBOOOTHON YaCTHIIBI

6.4

CBs13b Macchl C PHEPTHUEH U UMITYJILCOM CBOOOTHOM
YaCTHUIIbl. DHEPrus MOKOsI CBOOOIHON YaCTHUIIbI

KBAHTOBAS ®U3MKA




71 DJIEMEHTBI KBAHTOBOW OIITUKU
7.1.1 ®oronsl. Popmyna Ilnanka cBsizu s3HEeprun GoToHa C
€ro YaCTOTOW. DHEPTHsl U UMITYJILC (DOTOHA
7.1.2 OtkpeiTHE U UccaeaoBanue Gorordpdexra. OnbIThI
A.I'. CtoneroBa. 3akoHbl poTorhPekra
7.1.3 VYpaBuenue DitHireitHa 11t hotoaddexra. «KpacHas
rpanuna» ¢potodrpdexra
7.14 Jasnenue ceera. OnwiTel [1.H. JleGenera
7.1.5 XUMUYECKOE JEUCTBUE CBETA
7.1.6 [Ipaktuueckue padotel. Habmoaenue nuHeituaToro
CIIEKTpa
7.2 CTPOEHUE ATOMA
7.2.1 Mogens atoma Tomcona. OnwiTel Pezepdopaa mo
UCCJIeIOBAHUIO CTpOoeHUs aToMa. [InanerapHas
MOJIeNIb aTOMa
7.2.2 [Toctynatel bopa. M3nyyeHue u norioiieHue
(GhOTOHOB IIPH MEPEXOie aToMa C OJTHOTO YPOBHS
SHEpruu Ha Apyrou. Buasl cnektpoB. CriekTp
YPOBHEH YHEPrUuM aToMa BOJIOPOJIa
7.2.3 BonHoBbie cBocTBa yacTull. BomHsl ne bpoitns.
KopnyckynspHo-BoiHOBOM ayanusm. dudpakius
AJIEKTPOHOB Ha KPUCTAJIaX
7.2.4 CnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHUE.
YcTpoHCTBO U IPUHIKI pabOTHI Jia3zepa
7.2.5 TexHuueckue yCTpOUCTBa: CIIEKTPaIbHbINA aHATU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED
7.2.6 [TpakTrdeckue padoTel. Habmronenne IMHEHIATOrO
CIIEKTpa
7.3 ATOMHOE A/1PO
7.3.1 Mertop1 HAOIIOACHUS U PETUCTPAITUHN DJIIEMEHTAPHBIX
YacTUIL
7.3.2 OTtkpeiTHEe paguoakTuBHOCTH. OmbITHI Pezepdopa mo
OMPENICICHUIO COCTaBa PAJUOAKTUBHOTO U3TyUCHHUS.
CgoiicTBa anb(da-, 6eTa-, raMMa-u3nyueHnus. Biusane
PaMOAKTUBHOCTHU HA KUBbIE OPraHU3MBbl
7.3.3 OTtkpbITHE IPOTOHA U HENUTpoHA. HykioHHas MOJeb
snapa ['eiizenOepra - UBanenko. 3apsig sapa.
MaccoBoe uyucio sijpa. M30Tonsl
7.3.4 Anbda-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaz. ['amMa-uznydeHune. 3aKOH paguOaKTUBHOTO
pacraja
7.3.5 DHEPrus CBSI3U HYKIIOHOB B siJIpe. SInepHbIE CHUIIBL.
HedekT macchl sapa




7.3.6

SnepHble peakuuu. JleneHue U CUHTE3 A1ep

7.3.7

SnepHbiii peakTop. TepmosaepHbI CUHTES.
[IpoGnemsbl ¥ epCHEKTUBBI AIEPHONU SHEPTETUKH.
OKOJIOTUYECKHE ACTIEKTHI SICPHON IHEPTETUKU

7.3.8

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
DyHIaMEHTaJIbHbIE B3aUMOJICUCTBUSA

7.3.9

TexHu4yecKkne yCTpOUCTBA: TO3UMETP, KaMmepa
Bunbcona, siiepHbIil peakTop, aToMHasg Oomba

7.3.10

[Ipaktuueckue pabotel. MccnenoBanue TpekoB
yacTHIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTHI AC

TPOOU3UKU

8.1

Bun 38€31H0T0 HebGa. Co3Be3ausi, ApKUe 3BE3IbI,
IJIAHETHI, X BUJIUMOE JIBMDKCHHUE

8.2

Conneunas cuctema. [lnaneTsl 3eMHOU TPyTIIBI.
[InaHeThI- TMTaHTBI U UX CYTHUKH, KApIUKOBBIE
miaHeTel. Manble Tena COJTHEYHON CUCTEMBI

8.3

Comnue, porochepa u armochepa. ConHeunas
AKTUBHOCTD

8.4

Ncrouynuk sneprun CoJiHIA U 3BE3]

8.5

3Bé3I[BI, HNX OCHOBHBIC XapaKTCPUCTUKU: MACCa,
CBCTUMOCTD, paanycC, TCMIICPpATYpPa, UX B3aAUMOCBA3b.
I[HarpaMMa ((CHGKTpaHLHLIﬁ KJIaCC - CBCTUMOCTDB».
3Bé3I[BI rJIaBHOU IMOCJICIOBATCIBHOCTH. 3aBUCHUMOCTh
«Macca - CBeTUMOCTbY IJISl 3BE3]] rJIaBHOMU
IIOCJIICOOBATCIIBHOCTHU

8.6

BuayTtpennee ctpoenue 38€371. COBpeMEHHbIC
IIPEACTABICHHUS O MIPOUCXOKISHUH U IBOJTIOIIUU
CoJtHna ¥ 3B€31. DTalbl )KU3HU 3BE3]]

8.7

Muieunsiii [1yTs - Hama ["anaktuka. CrniupanbHas
cTpykTypa ["amaktuku, pacnpeaeaeHue 3B€311, ra3a u
nbuH. [lonoxxenue u aBkenue CoiHia B ["aakTuke.
ITnockas u chepruyeckas moJACUCTEMBI | aTaKTHKH

8.8

Tunsl ranakTuk. Paguoranaktuku u kBasapbl. YEpHbIE
JBIPHI B A/Ipax rajlaKTUK

8.9

Bcenennas. Pacmupenne Beenennoii. 3akon Xab66ma.
Pazb6eranue ramaktuk. Bo3pacT u pagunyc Beenennoi,
Teopus bonpmoro B3peiBa. Moenp «ropsiaen
Bcenennoii». PenukroBoe n3nydenue

8.10

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.
Hepemnueie mpobieMbl aCTPOHOMUU




Jlist mpoBeAeHUsT €IUHOr0 rOCyJapCTBEHHOTO 3K3amMeHa Ho (usuke (naiee -
EI'D mno ¢usuke) wucnonb3yercs mnepeyeHb (KOAMPUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTPaMMBbI
CpeaHero oo1ero 06pa3oBaHusl U DJIEMEHTOB COJICPKAHUS.

IIpoBepsiembie Ha EI'D no ¢pu3zuke Tped0BaHUsA K pe3yabTaTaM OCBOCHMS
OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbI CpeIHero o01ero 00pa3oBaHust

Ko
HbOBE ;IIIeMor [TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yibTaTaM
p I()) OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO
ob1ero oopazoBaHus
TpeOoBaHUs
ChopMUpOBaHHOCT, ~ YMEHHUM  pacro3HaBaTh  (PUBHYECKHUE
1 sBIeHUsT (TIPOIIECChI) U OOBSICHATh MX HAa OCHOBE H3YUYEHHBIX
3aKOHOB
2 Brnanenne ocHoBomoJjararomuMu (HU3NYECKUMU TOHATHAMU |

BCIIMYMHAMH, XaPaAKTCPUIYIOIIUMHU (1)I/I3I/ILICCKI/I€ IMPOICCChI

ChopmMupoBaHHOCTH YMEHUH MTPUMEHSTHh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJICKYJISIpHOW (PHU3UKK W  TEPMOJIUHAMUKH,
AJIEKTPOJIMHAMUKH, KBAaHTOBOH (UW3MKU JUIA aHauu3a u
OOBSICHEHUsI SBJICHHA MHKPOMHpA, MaKpOMHpa M MeraMupa,
3 pa3nmuath yciaoBHs (TpaHUIBl, 00JacTH) TPUMEHUMOCTH
bu3UYeCKUX  3aKOHOB, IIOHMMAaTh  BCEOOIIMH  XapakTep
(dbyHIaMEHTaTbHBIX 3aKOHOB U OTPAHUYCHHOCTh HCIIOIH30BAHUS
YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (PU3UYECKHUE TMPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS, 3aKOHBI 1 3aKOHOMEPHOCTH

CdopmupoBaHHOCTH YMEHUS paznnyaTh yCIIOBUS
4 NPUMEHUMOCTA MOJelel (U3MYECKUX TeI H TMPOIECCOB
(s1BJIEHU)

CdopMUpOBaHHOCTh YMEHUS PEIIaTh PacuETHBIC 3a/1a9U C SIBHO
3aJJaHHOM M HESIBHO 3aJlaHHOM (U3MYECKOM MOJEIbI0: Ha
3) OCHOBaHUHU aHaliM3a YCIOBUSI BBIOUpATh (PU3MUECKUE MOMACIH,
OoTBeYarolue TpeOOBaHUSIM 3aJaud, NPUMEHATH (POPMYIIbI,
3aKOHBI,




3aKOHOMEPHOCTH UM TMOCTYJAaThl (PU3NYECKUX TEOpPUMl MpHU
UCITOJIb30BAHUM MaTEMAaTHYECKUX METOJNOB peElIeHus 3ajaad,
IPOBOJIUTh PACYETHl HA OCHOBAHMM WMEIOIINUXCA JAHHBIX,
AHAJM3UPOBATH PE3YIBTATHI U KOPPEKTUPOBATH METO Bl PELICHNUS
C Y4ETOM ITOJIYYEHHBIX PE3YIbTATOB

Pemrath kauecTBEeHHBIE 3a7]a4H, TPEOYIONINE MPUMEHEHUS 3HAHUM
U3 Ppa3HbIX pa3eioB NIKOJIBHOTO Kypca (HU3MKH, a TaKkxKe
MHTETPaLluU 3HAHUU U3 IPYTUX MpEeIMETOB
€CTECTBEHHOHAaYYHOI0  I[MKJA: BBICTPAMBATH  JIOTHYECKYIO
LENOYKY PACCYXKJICHUU C OINOPOM HA U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE SBJICHUS

BJ'IaJIGHI/Ie OCHOBHBIMH METOAaAMHU HAay4YHOTI'O ITO3HaHUA,
HCIIOJIb3YCMbIMU B (1)1/131/11(6: IMPOBOAUTL IPAMBIC U KOCBCHHBLIC
HN3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYHH, BBI6I/Ipa$I ONTUMAaJIbHBIN
crnoco0 N3MCPCHUA W HCIIOJIB3YS HU3BCCTHBIC MCTOIbI OIICHKH
HOI‘pGIIIHOCTGI‘/JI PISMGpGHHﬁ, IMpOBOAUTD HCCIICA0OBAaHHUC
3aBUCHUMOCTEH (i)I/I?)I/I‘{eCKI/IX BCJIMYHNH C UCITOJIb30BAHUCM IIPAMBIX

U3MEPCHH, OOBSICHATH IOJYYCHHBIC PE3YNIBTAThI, HCIOIB3YS
(GuU3NYECKUEe TEOpHH, 3aKOHBI M TOHSTHS, W JIeJaTh BHIBOJIBI;
coOnroaTh TpaBuia O€30MacHOrO0 TpyAa MPHU TMPOBEIACHUN
UCCJIEIOBAaHUN B paMKax ydeOHOTro SKCIEPUMEHTa M Yy4eOHO-
UCCIICJIOBATEIILCKOM  JIEATEIBPHOCTH  C  HCIOJIB30BAaHUEM
IU(QPOBBIX HU3MEPUTEIBHBIX YCTPOMCTB U  JIaOOpPaTOPHOTO
000opy10BaHUS

ChopMUPOBaHHOCT, YMEHUM aHAIM3UPOBATh M OIICHUBATH
MOCJICICTBUSL OBITOBOM M TPOU3BOJCTBEHHON JEATCIBHOCTH
YeJIOBEKa, CBA3aHHON ¢ (PU3MUECKUMHU IPOIIECCaMU, C TO3UIIHMA
AKOJIOTHYECKOM 0€30MacHOCTH; MPEICTABICHUHN O PAITMOHATBHOM
MPUPOJIONOJIB30BAHUN, A TAKXKE PA3yMHOM HCIOJIb30BaHUU
JOCTVKEHUN HAYKH M TEXHOJOTMU I JAJTbHEUIETO Pa3BUTHUS
YeJIOBEUECKOro 00IIecTBa

OBnazeHne pa3nUYHBIMU criocobamu paboThl ¢ MHPOpPMAIHEH
(GU3MUECKOTO COAEPKaHUS C WCIOJIb30BAHUEM COBPEMEHHBIX
MH(}OpPMaIMOHHBIX TE€XHOJIOTUH; pa3BUTHE YMEHUH
KPUTHUUYECKOTO aHajdu3a U OLUEHKHU JTOCTOBEPHOCTU MOIyYaeMOu
uHdopManuu




CdopMUpOBaHHOCTh YMEHUN NPUMEHSTh OCHOBOIIOJATAIOIIHNE
ACTPOHOMMYECKHE TOHATHUSA, TEOPUM M 3aKOHBI JUIS aHAIU3a U
10 OOBACHEHHS (PUBHYECKHX MPOLECCOB, MPOUCXOIAIIUX Ha
3BE€3/1aX, B 3BE3JIHBIX CUCTEMAX, B MEXKIAUIAKTUYECKOU CpEJE;
JIBIDKCHHST HEOECHBIX TEJI, DBOJIIOIMH 3BE3]1 U BeenenHoi

IlepedeHb 3J1eMEHTOB coaep:xkaHus, nposepsiembIX Ha EI'D o ¢pusuke

Kon
pasnen | Kon
a/ 31eMeH ITpoBepsieMblii 37IeMEHT CoIepKaHUS
Ta
TEeMBI
1 MEXAHUKA
1.1 KMHEMATHUKA
111 | Mexanmaeckoe JIBHKEHHE. OTHOCHUTENBHOCTD

MCXaHUYCCKOI'O ABHMKCHUA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ panuyc-BekTop:

1.1.2 | rpaekropus,

IICPCMCIICHUC!

yTb.

CrnoxxeHue nepeMeIeHUi:




1.1.3 | CxopocTh MaTepraIbHON TOUKHU:

, QHAJIOTUYHO :

CrnoxxeHue CKOpOCTeN:

Brluncnenne nepemMenieHus U MyTH MaTepUalbHONW TOYKH
OpU NPSIMOJIMHEHHOM JBM)KEHUH BAOJb OCH MO rpaguky

3aBUCHUMOCTH

VY ckopeHne MaTepuagbHON TOYKH:

1.14 |-

AHAJIOTHUYHO )

1.1.5 | PaBHOMEpHOE NPSIMOIMHEMHOE JBUKEHUE:

PaBHOYCKOpEHHOE MTPAMOIIMHEWHOE IBUKECHUE:
1.1.6




HpI/I ABHKCHUU B OJJHOM HAIIPABJICHUU ITYTh

1.1.7 CBoboaHOe nasieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.
JIBi>keHue Tena, OPOIICHHOTO MO YIiioM
K TOPU3O0HTY:
118 KpuBonuneinHoe naBmxkeHue. JIBukeHHE MaTepUaIbHOU

TOYKH II0 OKPYIKHOCTH.




YrinoBasgs U JMHEHWHAsA CKOPOCTb TOYKM: . Ilpn

PAaBHOMCPHOM ABWKCHUHN TOYKH I10 OKPYKHOCTHU

LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOYKH:
[TomHOE yCKOpEHHE MATEPUAIBHOM TOUKH

Teépnoe teno. [locTynarenbHOE M BpaIIATEIIBHOE IBUKEHUE

1.1.9 .
TBEPAOTO TENA
1.2 JANHAMUKA
121 Nueprmaneubie cucteMbl otcuéra. [lepsbiit 3akoH HeroToHa.
o [TpuHuun otHocutensHOCTH ["anunes
1.2.2
Macca temna. [notHOCTH BewecTsa:
123 | Cuna. [IpyHIMIT CynIepno3uLIUKU CHJL:
194 Bropoii 3akon HeroToHa: ajist matepuanbHoit Touku B UCO
o ; mpu = const
Tperuit 3akoH HprooToHa 14
1925 | MAaTepHATBbHBIX TOYEK:
3aKOH BCEMUPHOTO TATOTEHUS: CHJIBI NMPUTSKEHUS MEXIY
1.2.6

TOYCYHBIMH MaCCaMM PAaBHBI

Cuna tsokectu. LleHTp TskecTH Tenna. 3aBUCHMOCTh CHIIBI
TSOKECTH OT BBICOTBI h Haa MOBEPXHOCTHIO IIJIAHETHI

paguycom




1.2.7

Cwia ynpyroctu. 3akoH ['yka:

1.2.8

Cuia tpenns. Cyxoe TpeHue.

Cuna TpeHUs CKOJIbKEHUSA:

Cuita TpeHus NOKOSL:

Koadbunuent tpenus

1.2.9

JlaBnenue:

1.3

CTATHUKA

1.3.1

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpAILICHUA

=Fl, rne 1 - mnedo cuisl
OTHOCHUTEJIBHO OCH, MPOXOJSIIEH
yepe3 TOuky O mNepneHIuKyJISIpHO

PUCYHKY

1.3.2

enTp Macc Ttema. LleHTp macc cucTemMbl MaTepHaJIbHBIX
TOYEK:

. B omHOpOIHOM MoMIe TsKeCTH (

LOCHTP MacCC TCJa COBIIAAAacT C €ro HCHTPOM TAKECTH




1.3.3

VYcnous paBHoBecus TBEpaoro tena B MCO:

1.34 3akoH Ilackais

135 JlaBnenue B xxuaKocTy, nokosiieiics B MCO:
3akoH Apxumena: ,

1.3.6
€CJIH TEJIO0 U XKHUJIKOCTh nmokosTcsa B MCO, To
YcoBue miiaBaHUs Tel

1.4 3AKOHbI COXPAHEHIMS B MEXAHUKE

141 | NMnynsc MaTepranabHOM TOUKH:

1.4.2 NMnynbC cUCTEMBI TEN:
3aKOH U3MEHEHHUS U COXPAHCHUS UMITYJIbCA:
B UCO

1.4.3
B CO , €CIIU
PeaxTtuBHOE IBIDKEHHNE
Pabora cuibel Ha MajIoM IIEpeMEIIeHNH

144
MOIIIHOCTE CHJIBI:

1.45

ecim  3a  BpeMs paboTa  CHIIbI
U3MEHSETCS HA |, TO MOITHOCTh CHJIbI




Kunernueckas 9HCPIrusi MaTepHaanoﬁ TOYKH:

14,6
3aKOH W3MEHEHUS KUHETUYECKOW DJHEPTHUH  CHUCTEMBI
MarepuaiabHbIX Touek: B UCO
[ToTennuanbHass YHEPTHSL:
JUTSL TOTEHITUATBHBIX CHIT
[loTeHunanbHass  SHEPrus  MAaTEPUAIBHOM  TOYKH B
OJTHOPOJHOM TIOJIE TSKECTH:
1.4.7
[loTennuanbHast SHEPrUs ynpyro AepoOpMUPOBAHHOTO TeNa:
3aKOH U3MEHEHHUS U COXPAHEHUS MEXAHUYECKOW SHEPTIUU:
1.4.8
B NCO
B ICO , €CIIU
1.5 MEXAHUNYECKHNE KOJIEFAHUA 1 BOJIHBI
lapmonudeckue  koneOaHusi ~ MaTE€pUAIbHOM  TOYKHU.
151 | AMmuryna u  ¢aza konebanuii. Kunematuueckoe

OIMNCaHHuC:




, A€ X - CMCIICHHC U3
ITOJIOKCHUS PaBHOBCCHA.

JInHaMHU4eCcKOe ONHUCaHUE:

, e . DTO 3HAYUT, YTO

DHepreTuyeckoe OTHCaHUE (3aKoH COXpaHCHHS
MEXaHUUYECKOM SHEPTHUH ):

CBsi3p aMIUIMTYJBl KOJEOAHWM CMEIEeHUsT MaTepHUalbHOM
TOYKM C AaMIUIUTyJaMu KojeOaHuii e€ CKOpocTH U
YCKOPEHHUS:

1.5.2

[Tepuon u wacTora KoJIeOaHMIA:

ITepron ManbIx CBOOOJHBIX KOJICOAHMM MAaTeMaTHYECKOTO

MasiTHHKA:

[lepron cBOOOIHBIX KOIEOAHMI MPY>KHHHOTO MasiTHUKA'




1.5.3

Breinyxnennsle koneOanud. Pesonanc. PezonancHas kpusas

Ilonepeuynpie u  mpomodabHble  BOJHBL.  CKOPOCTH

1.5.4 | pacnpocrpaHeHus U AIMHA BOJHbL:
WNurtepdpepentus u nudpakius BOJIH

1.5.5 | 3Byk. CkopocTh 3ByKa

2 MOJIEKYJIAPHAS ®U3NKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA

Mojenu CTpoeHUs Ta30B, KUIKOCTEH U TBEPABIX Tel. [TycTh
TEPMOJIMHAMHUYECKAss cucTeMa (Teno) cocTouT u3 No
OJIMHAKOBBIX MoOJIEKyJl. Torma KoOJIM4YecTBO BelllecTBa

21.1
rae - yuciao ABOrajapo, m - Macca CUCTEMHI (Tena), = -
MOJIIpHAsi Macca BeIlecTBa

2.1.2 TemnnoBoe ABMKEHHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 BzaumoneiicTBre yacTHIL BEIIECTBA

2.1.4 | duddy3us. bpoyHoBckoe ABUKEHUE

2.1.5 Mogpens uneanssoro raza B MKT
CBsi3b  MeXAy JaBICHUEM M CpeOHEW KUHETUYECKOU

2.1.6 | sHeprueu mocTynaTeaIpHOrO TEIJIOBOTO ABMIKEHUS MOJIEKYI

ujeanbHOro raza (ocHoBHoe ypaBHenue MKT):




, TIe - Macca OJHOH
MOJIEKYJIBI,

- KOHIIEHTpAIUs MOJICKYJI

2.1.7 | AGcomtotHas Temneparypa: T =1°+ 273 K
CBsi3p  TeMIlEpaTypbl Tra3a CcO CpeJHeH KHHETHYECKOM
SHEPrue MOCTYMaTeIbHOTO TETUIOBOTO JBHKCHHUS €ro
MOJIEKYIT:

2.1.8

2.1.9 | YpaBuenue p = nkT
Mogens ueanbHOro ra3a B TepMOJAMHAMUKE:

2.1.10

VYpaBuenne MenneneeBa - KnamneiipoHa (IIpUMEHUMBIE
¢dbopMBbI 3amucn):

BrlpaxkeHne s BHYTPEHHEW DSHEPIUM  OJHOATOMHOIO
UJeaIbHOTO ra3a (MPUMEHUMbIE (POPMBI 3aIUCH):




3aKoH I[&HBTOH& IJI 1aBJICHUSA CMECH Pa3pCiKCHHBIX I'a30B!:

2.1.11
N3omporiecchl B pa3pe:KEHHOM Ta3e C MOCTOSTHHBIM YHCIIOM
MoJiekyJsT N (C MOCTOSHHBIM KOJTMYECTBOM BEIIECTBA ):
uzorepma (T = const): :
2.1.12
nzoxopa (V = const): :
uzobapa (p = const):
I'padpuaeckoe mpepcraBieHrne u3onpoieccos Ha pV-, pT- u
VT-nuarpammax.
OOBeIMHEHHBIA Ta30BbIA 3aKOH:
JUISL TIOCTOSTHHOTO KOJTMYECTBA BEIICCTBA
Hacpimmennble ¥ HEHAchIIGHHBIC Tapbl. KadecTBeHHas
9113 | 3aBHCHMOCTD IUIOTHOCTH 1 JABJICHUA HACHILICHHOTO Mapa OT
o TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT 00bhEMA HACKIIIIEHHOTO
napa
BnaxHocTe Bo3myxa.
2.1.14

OTHOCHUTENbHAS BJIAXKHOCTb:




H3meHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: UCIIAPEHUE U

2.1.15
KOH/JICHCAIIMS, KUTICHUE YKUJIKOCTU
2116 H3MmeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABJIIEHUE U
o KPUCTAJUIA3ALUS
2.1.17 | [Ipeobpa3oBaHue 3HEepruur B PazoBhIX MEpPexoax
2.2 TEPMOJANHAMUKA
2.2.1 | TenmoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 | BuytpeHHss sHeprus
Terionepenaya kak cnocod HW3MEHEHUS BHYTpPEHHEH
2.2.3 |oHeprun  0e3  coBepuieHusi  paborel.  KoHBekuws,
TEIUIONPOBOIHOCTh, U3yUEHUE
KonuuecTBo TEmaoThI.
2.2.4
VY nenbHas TEIIOEMKOCTD BEIIECTBA C:
VY nenbHas TemnoTa mapooOpa3zoBanus L:
2.2.5
VY nenpHas TemioTa MiaBJIeHUS
VY nenpHas TemioTa CropaHus TOILIUBA
DOneMeHTapHass paboTa B  TEpPMOJUHAMUKE:
2.2.6 | Boluucienue pabotel mo rpadMKy mpolecca Ha pV-
auarpaMmme
2.2.7 | IlepBblii 3aKOH TEPMOAMHAMUKH




Anma0ara;:

0
2.2.8 | Bropoii 3akoH TepmoauHaMuku. HeoGpaTumebie nporecco
[Tpunnuns! aectBus TenaoBbix MamuH. KIT/:
2.2.9
MaxkcumanbsHoe 3Hauenune KIIJI. [ukmn Kapro:
2.2.10
2.2.11 | VpasreHue TemnoBoro 6anasca:
3 OJIEKTPOJMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
DneKkTpu3anus Tell U €€ NPOSBICHUSA. DIEKTPUUECKUN 3apsia.
3.1.1 | JIra Buaa 3apsma. DJIEMCHTApPHBIA DICKTPUUYCCKHN 3apsi.
3aKOH COXpaHEHHUS IEKTPUUYECKOrO 3apsijia
B3aumopeiictBue 3apsaaoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJTHOPOJHOM BEILIECTBE C JTHADIIEKTPUYECKON
312 | TMPOHHIAEMOCTBIO
313 DnekTpuueckoe 1mone. Ero paeicTBue Ha 3IEKTPUYECKHUE

3apsIbl




Hanpsx€HHOCTB 371E€KTPUYECKOTO 10JIA:

3.1.4 :
[Tose Toueynoro 3apsna: :
OJHOPOAHOE moJie: = const
Kaptunsl nuHni HAaNpsHKEHHOCTH ATUX MOJIEH
[ToTeHManbHOCTh IIEKTPOCTATUYECKOIO TOJIS.
3.1.5

Pa3noctn IMOTCHIUAJIOB 1 HAIIPAKCHUC!

HOT@HHI/IaJIBHa}I OHCPIHUA 3apsia B 3JICKTPOCTATUUCCKOM ITOJIC:

HOTGHI_II/IaJ'I QJICKTPOCTATUICCKOI'O ITOJIA:

CBs3p HaHpH)KéHHOCTI/I IIOJII U PAa3HOCTH IMOTCHIHAJIOB IJIA
OJHOPOAHOI'O JICKTPOCTATUYCCKOI'O ITIOJIA:

[IpuHIMI CynIepnO3ULINY ATEKTPUYECKUX TTOJIEH:

3.1.6




HpOBOI[HI/IKI/I B JJICKTPOCTATHYCCKOM  IIOJIC.

Ycnosue

3.1.7 | paBHOBeCHS 3apAI0B: BHYTPH IPOBOJHUKA , BHYTPH H
Ha OBEPXHOCTH MPOBOJHMKA ~ = CONSt

318 JI3IIeKTpUKu B ANEKTPOCTATUYECKOM noJe.

o JluanekTpuyeckas NPOHUIIAEMOCTD BEILIECTBA

31.9 | Konxencarop. DnekTpo€MKOCTb KOHIEHCATOPA!
DneKTPOEMKOCTH TIOCKOTO KOHIEHCATOpA:
[NapannenbHOE cOeAMHEHNE KOHIEHCATOPOB:

3.1.10 , ,
ITocienoBaTenbHOE COEAMHEHUE KOHIEHCATOPOB:

3.1.11
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa:

3.2 3AKOHBI [IOCTOAHHOI'O TOKA
3.2.1 | Cuma Toxa: . ITocTositHHBIN TOK: = = cOnst

JI711 mOCTOSTHHOTO TOKa




YcnoBus CymCCTBOBAHUA SJICKTPHUYCCKOI'O TOKA.

3.2.2
Hanpsxenane U u OJIC E
3.2.3
3akoH OMa 1 y4acTKa LETH:
DneKkTpudecKoe COMPOTHUBJICHHE. 3aBUCUMOCTD
394 | CONPOTHBICHHS OJHOPOLHOrO MPOBOIHAKA OT €ro JUIMHBI U
cedeHwusl. Y 1ebHOE COMPOTUBIICHUE BEILIECTBA.
3.2.5 | Ucrounuku Toka. JIC UCTOUHMKA TOKA:
BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA
3akoH OMa [Jig MOJHOW (3aMKHYTOM)
326 AIEKTPUUYECKON 1ETH: , OTKyJ1a
[TapamienbHOE COEIUHEHUE IPOBOIHUKOB:
3.2.7
1 1
ITocnenoBaTenbHOE COEAMHEHUE POBOIHUKOB:
Pabora anekTprueckoro Toka:
3.2.8

3akoH [[xoyns - Jlenua:




Ha pesuctope

3.2.9
MOIIHOCTB JIEKTPUUECKOTO TOKA:
TenmoBass ~ MOIIHOCTH,  BBIAENSEMass Ha  PE3UCTOPE:
MOoOIIHOCTh UICTOYHHKA TOKA:
CBoOOJHBIE  HOCUTENM  DJIGKTPUYECKUX  3apsAJIOB B
3210 MPOBOJIHUKAX.  MeXaHU3Mbl  TPOBOJMMOCTH  TBEPIBIX
o METAJJIOB, PAacTBOPOB W PACIUIABOB 3JIEKTPOJIMTOB, Ta30B.
[TomynpoBoguuky. [10TyIIpOBOAHUKOBBIN IO
3.3 MATI'HUTHOE IIOJIE
Mexanndeckoe B3auMOJIEMCTBHE MAarHUTOB. MarHuTHOE MOJIE.
Bekrtop MarnutHOM wuHayknuu. lIpuHioun cyneprno3umnuu
MarHUTHBIX IIOJICH:
3.3.1
JlvHMM WMHAYKIMH MarHuTHoro mnons. KaptuHa nuHUN
WHTYKITUH MarHUTHOT'O MOJIs IM0JIOCOBOT'O u
IOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB
OneiT Opcrena. MarHuTtHOE mOJIE TPOBOAHUKA C TOKOM.
339 KaptuHa nuHUM HHIYKIUM MarHUTHOTO TIOJS JUIMHHOTO
o OpsSMOr0  MPOBOJHMKA M 3aMKHYTOTO  KOJBLEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amnepa, e€ HanpaBJICHUE U BEJIUYMUHA!
3.3.3

,TJI€ - Yroja MeXIy HalpaBJICHUEM TPOBOJHUKA
Y BEKTOPOM




3.3.4

Cuia Jlopenua, €€ HanpaBJlIeHUE U BEIMYHMHA!

TAC - YyroJI MEXIY BEKTOpaMu U . JIBUKEHUE 3apsiKEHHOU
YaCTULBI B OJHOPOJHOM MAarHUTHOM IT0JIE

3.4

OJIEKTPOMAT'HUTHASA UHAYKIIA

34.1

[ToTox BEKTOpa
MAarHUTHOU MHIYKIIUU:

3.4.2

SBnenue snekTpoMaraiuTHo uHAYKIUU. IC uHAyKINN

3.4.3

3aKoH AeKTpoMarHuTHoN uuaykuuu dapanes:

3.4.4

OJIC uHAYKIMHU B IPSIMOM
MPOBOAHUKE JJUHOW 1,
JIBIDKYIIIEMCSI co

CKOPOCTBIO B
OJTHOPOJTHOM MarHUTHOM
moJie B:

, TIe - yromu
MEXJy BEeKTopoM B wu
HOPMAJIBI0 K

IIJIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPBI H , €Clin u

, TO

3.4.5

[Ipasuiio Jlenna




3.4.6

NHAyKTUBHOCTS: , MJIN

Camounnykuuda. 3/JC caMOMHAYKIHH:

3.4.7

BHGPFI/I}I MAaroiuTHOTO IMOJIA KaTYIIKH C TOKOM:

3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHMA 1 BOJIHBI

35.1

Koneb6arenbubrit KOHTYD.
CB00OOIHBIC AJICKTPOMAarHUTHBIC
Kose0aHus B UICAILHOM
KoJie0aTeIbHOM KOHTYpE:

®opmyiia TomcoHa: , OTKyJa

CB43b aMIUTUTY/BI 3apsijia KOHJIEHCATOpa C aMIUIUTY 10 CUJIbI
TOKa TMPU CBOOOJHBIX SJICKTPOMATHUTHBIX KOJCOAHUAX B

UjeaIbHOM KOJIeOaTeIbHOM KOHTYPE:

3.5.2

3aKOH COXpaHCHHS DHEPTHMH B HACAILHOM KOJICOATSIHLHOM
KOHTYpeE:

3.5.3

BoiHyX€HHBIE AIeKTpOMarHuTHbIE Kojebanus. Pezonanc




3.5.4

Ilepemennslii Tok. [Ipon3BoacTBO, nepeaaya u NoTpedIeHUE

3JIEKTPUYECKON IHEPIUU

3.5.5 | CgoiicTBa 371€KTPOMarHUTHHIX BOJIH. B3anMHasi opueHTanus
BEKTOPOB B 3JICKTPOMArHUTHOU BOJTHE B BaKyyMe:

3.5.6 | llIkxana snexkTpoMarHUTHBIX BOJH. [Ipumenenue
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE B OBITY

3.6 OIITHUKA

36.1 [IpssMonmuHEHOE PACOPOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. Toyeunblid CTOYHMK. JIyd cBeTa

3.6.2 | 3akoHBI OTpakEeHHUS CBETA,

3.6.3 | [locTpoenue n300pa>keHuii B MIOCKOM 3epKajie

264 3aKOHBI IPEJIOMJICHHUS CBETA.

[Ipenomnenue CBETa:




AOCONIOTHBIN NIOKA3aTENb IPETOMIICHUS:

OTHOCHUTENBbHBIN TOKA3aTeNb MPETIOMICHUS:

X0 JIy4er B IPU3ME.

CoOTHOIIIEHHE YacTOT M COOTHOIICHWE JJIMH BOJH TpH
nepexoie MOHOXPOMATHYECKOIO CBETa 4Yepe3 TPaHHILY
pazjziena AByX ONTUYECKUX CPEI:

3.6.5

[TonnHOE BHYTpEHHEE OTpaKEHHUE.

[IpenenpHbIi  yTrOJ  MOJIHOTO
BHYTPEHHET'0 OTPAKEHUS:

3.6.6

ColOuparomme W pacceUBAOIIUME JUH3BI. TOHKas JWH3A.
DOKYCHOE PacCTOSIHUE W ONTHYECKas CUjia TOHKOW JIMH3BI:




3.6.7

dopMyJia TOHKOM JIMH3BL:

VYBenuueHue,  J1aBaeMoe
JIMH30M:

B cnyuae pacceuBaroiieit JMH3bI:

3.6.8

Xop ny4a, IpOLEIUIEro JUH3Y MOJ IPOU3BOJIBHBIM YIIIOM K
e€ rTmaBHOM onTudeckod ocu. I[locTpoeHue wu3z00pakeHUH
TOYKH U OTpe3Ka MPAMON B COOMPAIONIMX U PAaCCEUBAIOIINX
JMH3aX U UX CUCTEMAX

3.6.9

doToamnmapat Kak OonTHYeCKUM nmpudop. I'1a3 kak onTudeckas
cucrema

3.6.10

Nurtepdepennus ceera. KorepeHTHbIE UCTOYHUKU. Y CIOBHS
HAOJTIOICHMUSI MaKCUMYMOB u MHUHHMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT JBYX CHH(pa3HBIX
KOT'€PEHTHBIX UCTOYHUKOB:

MAaKCHUMYMBI - )

MHUHHUMYMBHI - )




Hudpakuusa cera. JudpakuuonHas peméTka. YcloBUe
HAOJIIOIEHHsI TJIABHBIX MAaKCUMYyMOB MpU HOpPMajibHOM
najeHUM MOHOXPOMAaTUYECKOIO CBETAa C JUIMHOW BOJHBI  Ha

3.6.11 .
pemeéTky ¢ nepuoaom d:
3.6.12 | lucnepcus cBeTa
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 | I'umore3a M. ITnanka o kBantax. ®opmyina ITnanka:
®otoHbl. DHeprus (hoToHa:
4.1.2
Nmmynbe poTtona:
4.1.3 | ®orordpdext. OnbiThl A.I'. CToneroBa. 3akoHsl poTodhPekTa
VYpaBuenue DiiHmTeiHa 11 pororddexra:
4.1.4
rae , ,
JlaBnenne cBera. JlaBmeHue cBeTa HA  MOJHOCTBHIO
4.15 | oTpa)karolly MOBEPXHOCTh U HA MOJHOCTHIO MOTJIONIAIOIIYIO
MOBEPXHOCTD
4.2 OU3NKA ATOMA




4.2.1

[InanerapHas Mozaenb aToMa

4.2.2

[Toctynarel bopa. U3nyuenue u morsoimeHue (HOTOHOB MPHU
NepEXO0IE aTOMa C OAHOTO YPOBHSI DHEPTUU HA APYTOM:

4.2.3

JIuHenyaTeIie CIIEKTPHI.

CriekTp ypOBHEH SHEPrUM aTOMa BOAOPOJA:

4.3

OU3NKA ATOMHOTI'O AIPA

43.1

Hyxknonnas monens simpa [eiizenOepra - MBanenko. 3apsin
anpa. MaccoBoe uucino sapa. M3otormsl

4.3.2

Pa,III/IoaKTI/IBHOCTB.

Anbda-pacnan:

bera-pacna.
DNEKTPOHHBIN  -pacna:

[To3uTpoHHBIN  -pacnan:

'amma-usinyuenue

4.3.3

3aKoH paJMOAKTUBHOIO pacnaja:

I[lycte m - wmacca paavoOakTUBHOrO BemlecTBa. Toraa

4.3.4

SnepHble peakuun. Jlenenue u CUHTE3 sAa€p




TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIEKTPOHH
ble
Ne | HaummeHoBaHue
(uu¢posbie)
n/ | pasagenoB u TeM | Koauuect
OcHoBHOE coaep:xaHue OcHOBHEBIE BHBI AeATEJIBLHOCTH 05p330BaTe
II MnmporpamMmmal BO 4acCoOB
JIbHbIE
pecypcsl
Pazgen 1. DU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUS
dusuka — Hayka O
N3yueHne HayuyHBIX (AMITUPUIECKUX
IIPUPOLE. Hayunsle
Y TEOPETHYECKNX) METOJIOB
METO/BI MO3HAHUS
MO3HAHUS OKPYKAOLIEr0 MUPA.
OKpPY’KaIOUIEr0 MUpa.
OO6cyxaeHne rpaHull
Ponp skcnepumenta u
MPUMEHUMOCTH (PU3NUECKUX
TEOpUHM B  IpoUecce . bubnmnorexa
dusznka u 3aKOHOB W Teopuii. PaGoTa B rpyrte
1o MO3HAHUSA HPHPOREL | o ORKe KODOTK HOK
METOBI 10 TIOJITOTOB TKHUX
1.1 2 DOKCHEpUMEHT B (PU3HUKE. . P https://m.eds
HAy4YHOTO COOOIIEHU O POJIU U MeCTe (PU3UKU
MonaenupoBaHue . 00.ru/7f41bf
MO3HAHUS . B HayKe U B IIPAKTHUYECKOI
bu3nuecknx SBICHUU U . 72
JESATENBHOCTH JIFOAEH.
IIPOLIECCOB. Hayunslie
JlemoHCTpanus aHaJIOTOBBIX U
runorespl.  Pusnyeckue
U (POBBIX U3MEPUTETHHBIX
3aKOHBI 151 TEOPUHU.

['panubl MPUMEHUMOCTH

buznuecknx 3aKOHOB.

pUOOPOB, KOMITBIOTEPHBIX
naT4yukoB. OCBOEHUE OCHOBHBIX



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

[IpyHIUII COOTBETCTBUA.
Ponb u mecto ¢Qusuku B
dbopMHpoBaHUU
COBPEMECHHOM  Hay4YyHOH
KapTUHBI Mupa, B
MPAKTUYECKOMN
NesATEeNbHOCTHU JI0JeH

npuéMOB padOThI C UPPOBOH
naboparopueit o Gpuzmnke

Hroro no pazneny

Paszpen 2. MEXAHUKA

2.1 Kunemartnka

MexaHnueckoe
JIBIDKCHHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO
JBUKCHHS. Cucrema
OTCU€Ta. Tpaexropus.
[lepemenienne, CKOpOCTh
(cpennsis CKOpOCTb,
MTHOBEHHAsl CKOPOCTh) U
YCKOpEHHUE
MaTepuaibHONW TOYKH, UX
MPOEKIUU Ha ocHu
CHUCTEMBI KOOpJAMHAT.
Cnoxenue nepemMenieHuin
U CJIOXEHHE CKOPOCTEU.

PaBHOMEpHOE 51

HpOBC)IeHI/Ie OKCIICPUMCHTA!

U3y4yeHue HEPaBHOMEPHOIO
JBWOKEHUSI C 1EIBI0 OMNpeAeIeHUs
MTHOBEHHOM CKOpPOCTH;
HCCIIeIOBaHUE COOTHOIIIEHUS
MEXIYy TMYTSIMHU, MPOWUICHHBIMU
TEJIOM  3a  MOCJIEAOBATEIbHBIC
paBHBIE TPOMEKYTKH BPEMEHH TMPHU
PaBHOYCKOPEHHOM  JIBDKEHHUHM  C
Ha4yaJlbHOM CKOPOCTBIO, PAaBHOMU
HYJIIO; U3YUYEHHUE JBUKEHUSI IIapUKa
B BSI3KOM KUJIKOCTH; H3YYCHUE
JIBIDKCHHS ~ Teja,  OpPOIICHHOTO
TOPU3OHTAIBHO. OOBsicHEHHE
OCHOBHBIX MPHUHIIUIOB JCHCTBUS

TEXHHUYECKUX YCTPOWCTB, TaKUX

bubnmnoreka
[HOK

https://m.eds
00.ru/7f41bf

72



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

PaBHOYCKOpPEHHOE
IIPSMOJIMHEHHOE
NBUKEHHUE. I'papuxu
3aBUCUMOCTH KOOpAUHAT,
CKOPOCTH,  YCKOpEHHUS,
OyTd U TepeMelleHus

MaTepHaHBHOﬁ TOYKH OT

BpPEMEHU. CBobonHoe
najicHue. Yckopenue
CBOOOIHOTO [MaJICHUS.
Kpusonuneinoe

IBWKEHHE.  J[BmkeHUe

MaTepHaHBHOﬁ TOYKH IIO

OKPY>KHOCTH c
MOCTOSIHHOM IO MOJYJIO
CKOPOCTBIO. Yrnosas
CKOPOCTb, JIMHEWHAs
ckopocth. Ilepuony wm
qacToTra oOpareHus.
LleHTpOCTpEMUTEBHOE

yckopeHue. TexHuueckue
yCTpPOMCTBA 151
MIPAKTUYECKOE

MIPUMEHEHHUE: CHUAOMETP,

JABHOXKXCHHC CHapsAI10B,

KaK: COUAOMETp, UEHHBIE U
pPEMEHHBIE MEPEAaYu IBUKCHHUS; U
yCJIOBUI ux 0€30MacHOro
WCIIOJIb30BAHUSI B TMOBCEIHEBHOU
KU3HU. Pemenne pacu€THbBIX 3a1a4
C SBHO 3aJaHHON (HU3UYECKOU
MOJIEJIBFO  C  HCIIOJIb30BAaHUEM
OCHOBHBIX (OPMYJT KHHEMaTHUKH.

[Toctpoenne u aHanu3 rpauKoB

3aBUCUMOCTEH  KMHEMaTUYECKUX
BEJIMYUH  OT  BPEMEHH I
PaBHOMEPHOT'O u
PaBHOYCKOPEHHOTI'O

NPSMOJIUHENHOTO JBH>KCHUSL.
Pacnio3HaBaHue buznyeckux

SBJICHUH B Yy4YE€OHBIX ONBITAX U
OKPY’KaroIIeH )KU3HU: PABHOMEPHOE
u PaBHOYCKOpPEHHOE
MPSAMOJIMHENHOE JIBUKCHUE,
cBOOOJIHOE MaJCHHUE TEJI, IBHIKCHHE
1o OKPY>KHOCTH. Onucanue
MEXaHUYECKOTO JIBUKCHUS c
HCIIOJIb30BaHUEM br3uIeCKuX

BCJINYHH: KOOpAuHaTa, IIyTb,

MNepPeMCIICHUC, CKOpPOCTB,




LEHbIE U  pEMEHHBIE

yckopenue. Pabora B rpynmnax npu

2.2

JIlnHamuka

nepenayu IUIAHUPOBAHUHW, TMPOBEICHUH W
WHTEpIpETALUN pe3yabTaToOB
OIIBITOB " aHaJIN3e
JOTIOJIHUTEIbHBIX VUCTOYHUKOB
uH(pOpMAIIIH 110 TEME

[MpuHun CpaBHeHHE Mmacc

OTHOCHUTEJIBHOCTH B3aMMOJICHCTBYIOIUX TEJL.

lNamunes. Ilepseii 3aKkoH
HeroToHa.

HNueprmanbHbie CUCTEMBI
orcuéra. Macca Tena.
Cuia. [TpuHIMI
CyNepHo3uLnH CHII.
Bropont 3akon HsroTrona

TS MaTEpUAIIBHON
TOYKU. Tperuil 3aKoH
Hrrotona TS
MaTepHuaIbHbIX TOYEK.
3aKkoH BCEMHUPHOTO
TSATOTCHHUS. Cuna
TSKECTH. [IepBas

KOCMHYECKasi CKOpPOCTb.
Cuna ynpyroctu. 3akoH
['yka. Bec tena. Tpenue.

M3yyeHue  3aBUCUMOCTH  CHJIBI
nedopmanmu;
CpPaBHCHHEC CHJ TPCHHUS IIOKOS,

YIPYTrOCTH oT

KaueHU u CKOJIb)KECHHUSI.
OObsicHeHUE HEBECOMOCTH.
[IpoBenenue JKCIIEpUMEHTA:
UCCIICIOBAaHNUE 3aBUCUMOCTH CHII
YIOPYTOCTH, BO3HUKAIOIIUX B

NpY>XUHE U pe3UHOBOM oOpasiie, OT
ux nedopmanmu; H3y4YeHHe
JBUKEHUS OpycKa IO HaKJIOHHOU
TUIOCKOCTH; UCCIIEJIOBAaHUE YCIOBUI
paBHOBECHS TBEPAOIO Tela,
UMEIOIIETO 0Ch BpAIIICHMS.
OOBbscHeHue 0COOEHHOCTEM
PaBHOMEPHOTO u

PaBHOYCKOPEHHOT'O

bubanoreka
IHOK
https://m.eds
00.ru/7f41bf
72
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Buner tpenus (mokos,
CKOJIbXKEHUSI, KauyeHUs).
Cuma Ttpenus. Cyxoe
Tpenue. Cuia TpeHus
CKOJILKEHHSI U CHIIa
TpPEeHUS MIOKOS.
Kosdhdumuent  tpenwus.
Cuita CONPOTHUBIICHUS

npu JAIBWKCHUU TCJIa B

JKUJIKOCTH  WJIM  Tase.
[locTymarensHoE 151
BpaIllaTeJIbHOE JABUKECHUE
a0COJIOTHO TBEPIOTO
Tena. MOMEHT  CHIIbI
OTHOCHUTEIJIBHO ocHu

BpamieHus. [lnedo cuibl.
YcnoBus paBHOBECHS
TBEPJIOTO Tena.
TexHu4yecKkne ycTponcTna
u IIPAKTUYECKOE
IIPUMEHEHHUE:
MOJIIUITHUKH, JBUXKECHUE
VCKYCCTBEHHBIX

CIIYTHHUKOB

prIMOJ’IHHGﬁHOFO JABHXKCHUA,

CBOOOTHOTO aICHUS TE,
JBIKCHUS 110 OKPYXHOCTH Ha
OCHOBE 3aKOHOB HpIOTOHA, 3aKoHA
BCEMHUPHOTO TATOTCHMUSI.

OOBsicCHEHHE OCHOBHBIX MIPpUHOUIIOB

IECUCTBUS MOMAIIWIIHUKOB H HX
MPAKTUYECKOTO MPUMEHEHUS.
OOmbscHEHHE IIBHOKEHUS
MCKYCCTBEHHBIX CITyTHUKOB.

Pelienue pacy€THbIX 3a7a4 C SIBHO
3aIaHHON (PUBUYECKON MOJICTBIO C
UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (opmMyn JAMHAMHUKU.
Pacnio3HaBaHue buznyeckux
SBIICHUA B Yy4YEOHBIX ONBITaX U
OKPYKAIOWIEH JKU3HU: WHEPUHS,

B3aUMOJEUCTBUE  Teil.  AHamu3
(GU3UYIECKUX MPOIECCOB M SBICHUM
C WCIIOJb30BaHHEM 3aKOHOB WU

IMPUHOUIIOB: 3aKOH BCCMHPHOI'O

tarorenus, |, |l m |l 3axoHmI
HproToHa, mpuHIIUN CyNepIO3UITUN
CHJI, TPHUHUIMUI PABHOIMPABHOCTH

HHCPLHAJIBbHBIX CUCTCM OTCU€Ta




2.3

3aKOHBI
COXpaHEHHUsI B
MEXaAHUKE

NmMmnynec MarepuanabHOU
TOYKU (T€Na), CHUCTEMBI
MaTepUAIbHBIX  TOYEK.
Nmnynse CHUJIBI 51
U3MEHEHUE HMITYJIbCa
Tena. 3aKOH COXPAaHEHUs
uMmIyibca. PeakTuBHOE
nBrxeHue. Padbora CUIIBL.
MomtHocCTh CUJIBIL.
Kunernueckast sHeprus
MaTepUaAIbHOM  TOYKH.
Teopema 00 u3MeHEHUU
KMHETUYECKOM SHEpPTUU.
[ToTeHunanbHas HEPrusi.

HOTGHHI/IaJ'IBHa}I OHCPIUA
ypyro

nedopMupoBaHHON
MPY>KUHBI.
[loTreHumManbHass SHEPTUS
Tena BOJIN3H
MTOBEPXHOCTHU 3eMJIu.
IToTeHnmanbHbBIC nu

HEMOTCHIIMAJIBHBIE CHUJIBL.
Cssi3b paboTHI
HEMOTCHIIMAJIBHBIX CHII C

IIpoBenenue JKCIIEPUMEHTA:

U3y4YeHHe a0COJIIOTHO HEYIPYroro
ynapa C
OJIMHAKOBBIX HHUTSIHBIX MAasTHUKOB,

ITOMOIIIBIO ABYX

UCCJIeIOBaHUE CBSI3H PaOOThI CHUIIbI
C  H3MCHCHHEM  MCXaHUYCCKOM
SHEPrud  Tela  Ha  TpPUMEpE
pacTsKEHHUST PE3UHOBOTO  KIyTa.
OrneHka a0COJIIOTHBIX U
OTHOCHUTEIBLHBIX MOTPEITHOCTEN
U3MEPEHUN (PU3UYECKUX BEJIIMYHH.
Pelienue pacy€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCITOJIE30BaHUEM OCHOBHBIX
3aKOHOB M (OpMyn IUHAMHKUA U
3aKOHOB coxpaHeHusi. PemieHue
Ka4eCTBEHHBIX 3a/1a4 C OINOpOil Ha
M3y4EHHBIE B pazjesie «MexaHukay
3aKOHEI, 3aKOHOMEPHOCTHU n
buzudeckue sBieHus. OnucaHue
MEXaHUYECKOI0 JIBUKCHUS c
HCII0JIb30BaHUEM br3uIeCKuX
BEJIMYMH: UMITYJIBC TEJIa, KHHETHYE
MMOTECHIIMAJILHAS SHEprus,

MeXaHu4ecKas pabora,

bubnmoreka
IHOK
https://m.eds
00.ru/7f41bf
72
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U3MEHEHUEM MEXaHUYECK
CTOJIKHOBEHHUS.
TexHU4YeCKHUe yCTpOMCTBA

151 IPaKTUYECKOE
IPUMEHEHUE:  BOJIOMET,
KOIIED, IIPY>KUHHBIN
MUCTOJIET, JBUKECHHE
pakeT on JDHEPIruu
CUCTEMBl  Tel. 3aKOH
COXpaHEHUS

MEXaHUYECKOW HSHEPIUH.
Yupyrue u HEynpyrue

MEXaHWYecKass MOIIHOCTh. AHaIu3
(bU3UYECKUX MPOIECCOB U SIBICHUM
c HCII0JIb30BaHUEM 3aKOHa
COXpaHEHUs MEXaHUYECKOU

DHEPIUM, 3aKOHAa  COXpAaHEHWs
umiysbca. OOBsSCHEHHE OCHOBHBIX
IIPUHLIUIIOB JNEUCTBUS U
IIPAKTUYECKOTO IIPUMEHEHHUS
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: BOJAOMET, KONEDP, NPYKUHHBIN
nuctoyieT. OObsICHEHUE ABUKEHUS
pakeT ¢ Omopoul HAa W3YYECHHBIC
¢u3nyeckue BETUYMHBI U 3aKOHBI
pu

MexaHuku. HMcnoab3oBaHue

IMOJATOTOBKE COOOIIIeHU I 0
MPUMEHEHUM 3aKOHOB MEXaHUKU
COBPEMEHHBIX  HWH(POPMAITMOHHBIX

TEXHOJIOTHUH TS ITOMCKa,
CTPYKTYPUPOBAHMUS,
MHTEPIPETAlU W MPEACTaBICHUS

uH(bOpMAIK, KPUTHIECCKUN aHATH3

MOJIy4yaeMou uH(pOpMaIuu
[IpoBenenue KOCBEHHBIX
W3MEPEHHN, HCCJIEJOBAHUI
3aBUCUMOCTEN buzmuecKux




BCJIMYMH, ITPOBCPKA MPCATIOKCHHBIX
THUIIOTC3 CKasA SHECPIUs,

Hroro no pazneny
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Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUNKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHUHETUYECKOMN
TEOpUU

OCHOBHBIE  MOJIOXKECHUSI
MOJICKYJISIPHO-
KHHETUYECKOH TCOpUU W
1704 OIIBITHOE
000CHOBaHHE.

BpoyHOBCKOE NBUXKEHUE.

Huddyzus. Xapakrep
JIBHOKCHUS u
B3aUMOJICUCTBHS YaCTHI]
BEIIIECTBA. Monenn
CTPOCHUSA ra3osB,
JKUIKOCTEM W TBEPABIX
Tell U 00BSICHEHHE
CBOMCTB BellecTBAa Ha

OCHOBE DTHUX MOJIEIEH.

Macca u pasMepsl
Mosnekysl.  Komuuectso
BemecTa. llocrosiHHas
ABoranpo. TemmoBoe

pPaBHOBECHE.

[IpoBenenue JKCIIEPUMEHTA:
ONPENEJICHUE MacChl BO3AyXa B
KJIACCHOU

KOMHAaT€¢ Ha OCHOBC

u3MepeHud  o0béMa  KOMHATHI,
JIaBJICHUS W TEMIIEpaTypbl BO3ayXa
B HEW; MCCIIeJ0BAaHUE 3aBUCHUMOCTH

MCXKAY IapaMCeTpaMH COCTOAHUA

pa3peKeHHOro  rasa. Ouenka
aOCOJIIOTHBIX U OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUMN

buzndyecknx pennurH. OOBSICHEHHE
OCHOBHBIX MPHUHUMUIIOB JEUCTBUHI
OapomeTpa U

0e301macHOro

TepMOMETpa U
YCIIOBUH 170,
UCIIOJIb30BAHUSI B IIOBCEJHEBHOMU
YKU3HU. Pacno3znaBanue
bu3nUecKnX SBICHUNU B YYEOHBIX
ONBITAX M OKPYKAIOWIEH KU3HMU:
muddyswus, OpOYHOBCKOE

JABHOXXCHHUC. OnucaHue TEIIOBBIX

bubnmoreka
IHOK
https://m.eds
00.ru/7f41bf
72
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Temmeparypa u eé

U3MEpEHHUE. [IIxana
TeMIeparyp enbcus.
Moaenb HU€aIbHOTO
rasa. OcHOBHOE
ypaBHEHUE
MOJIEKYJISIPHO-
KUHETUYECKOH  TEOpuu
HJICATLHOTO rasa.
AOcoroTHas

TeMIeparypa Kak Mepa
CpelHEM KUHETHUYECKOU
SHEPTUU TETIOBOTO
JIBUKCHUS YaCTHUI[ Tra3a.
[IIkana TEMITIEPATYP
KenbBuHa. I"a3oBBIC
3aKOHBI. YpaBHeHue
MenngeneeBa—
Knaneiipona. 3akoH
Jansrona. M3omnporeccsl
B HJACAIBHOM Traze ¢
MTOCTOSIHHBIM

KOJIMYECTBOM BEIIECTRBA.
['pacduueckoe

MpcaCTaBJICHUC

SIBJICHUM C HCIIOJIb30BAHHUEM
(GU3MYECKUX BEJIMYMH: JaBJICHUE
rasa, TemIieparypa, CpenHss
KHUHETHYEeCKas SHEPTUs

Xa0THUYCCKOI'o ABMIKCHHA MOJICKYII,
CPpCAHCKBAApATUYIHAA CKOpPOCTH

MOJIEKYN. AHanu3  QuU3nYecKux
SIBIICHUI c
MKT,

CBA3U

IIPOLIECCOB u
MCII0JIb30BAHUEM ra3oBbIX
3aKOHOB, cpenHei
KMHETUYECKOW PHEPIUU TETIOBOTO
JBIDKCHHSI MOJIEKYJT ¢ aOCOJIFOTHOM
TEMIIEpaTypOH. Pemenne

paC‘{éTHBIX 3aJa4d C sABHO SaﬂaHHOﬁ

buzndeckon MOJICTIBIO c
HCIIOJIb30BaHUEM OCHOBHBIX
nonoxxkenuit MKT, 3akoHOB 1

dbopMysT MONEKYISAPHON (U3UKH.

Pabora B rpyImax npu

IUIJAHUPOBAHUH, TPOBEICHUU U
VHTEPIIPETALUN pe3yIbTaTOB
OIIBITOB 151 aHause
JOTTOJTHUTEIIBHBIX HMCTOYHUKOB

uH(GOPMAIIIH TT0 TEME




U30IPOLECCOB: U30TEPMA,
u3o0apa.
TexHuuyeckue ycTponucTBa

U30X0pa,

u MPaKTUYECKOE
MPUMEHEHHE: TEPMOMETD,
O6apomMetp
TepmonnHamuyeckas [IpoBenenue AKCTIEPUMEHTA:
cucreMa.  BHyTpeHHsisi | uW3MepeHUe \21 (SN 133 (0)7
SHEPTHs TermoéMKkocTH BerecTBa. OreHka
TEPMOAMHAMUYECKOM aOCOJIIOTHBIX W OTHOCHTEJIBHBIX
CUCTEMBI U CIOCOOBI €€ | TMOTrpelHOCTeH U3MEpEeHUH
u3MmeHenus. KomuuectBo | ¢uzmueckux BenuuuH. 3yueHue
TEIUIOTBI U paboTa. | Mojeneil  mapoBol  TypOUWHBI,
Buyrtpennsis DHEPrus | JIBUraTelsl BHYTPEHHETO cropaHus, bubnmnoreka
0JIHOATOMHOT'O PEaKTUBHOIO neuratend. | [HOK
OCHOBBEI .
3.2 10 ujcalbHOro rasza. Buasl | OObsCHEHHME TMPHHIMIIOB JeicTBus | https://m.eds
TEPMOJIUHAMUKHI .
TEIUIONEePEAaYH u YCIIOBUH 0e3omacHoro | 00.ru/7f41bf
TEIUIONPOBOIHOCTD, MCIIOJIb30BAa B MOBCETHEBHOM )KU3HU | 72
KOHBEKIIUS, W3Iy4CHHUE. | JBUTATENSI BHYTPEHHETO CTOpPaHUS,
VYaenbHas TETUIOEMKOCTH | OBITOBOTO XOJIOTUIILHUKA,
BemectBa  KomnuectBo | konauuumoHepa. OnucaHue CBOICTB
TETIOTHI Opu | Tel W TEIUIOBBIX SIBICHUHA C
teronepenayde. [lonsitue | Mcnonb3oBaHHEM buznueckux
00 agqnabaTHOM | BEJIMYMH: JIaBJICHUE rasa,
npouecce. [lepBbiil 3aK0H | TeMmepaTypa, KOJINYECTBO
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TEPMOJUHAMUKH.
[IpumeHenue IIEPBOro
3aKOHA TEPMOJMHAMHUKH K
U30IPOIIECCAM.
I'paduueckas
UHTEeprpeTanus padoThl
raza. Bropoil  3akoH
TEPMOJIMHAMUKH.
Heobpatumocthb

IpOLIECCOB B MPUPOJIE.

TemmoBeIe MaIIIMHbI.
[TpuHIMIIBL JICUCTBUSA
TEIIOBBIX MaIllyH.
[TpeobpazoBanus

SHEPTUM B  TEIUIOBBIX

mamuHax. Koaddurument
[I0JIC3HOT'O JIEHCTBUSA
TEIJI0BOM MalluHbI. [{uki
Kapno 151 €ro
K03 (DUIMEHT TOJIE3HOTO
JIEVCTBUS.
DKOJIOTUYECKUE
po0JIEMbI
TETIOPHEPTEeTUKH.

TexHnueckne ycTporucTBa

TEIJIOThl, BHYTPEHHSISI DHEPIHUs,
pabora rasza. Pemenue pacu€rHbix
3aJlay ¢ SIBHO 3a/1aHHON (PU3HUYECKOU

MOICIIBIO C HUCIIOJBb30BaHUEM

u  dopmyn
buzuku u

OCHOBHBIX 3aKOHOB
MOJIEKYJIAPHOU
TEPMOIUHAMUKHU. Pemenue

Ka4dCCTBCHHBIX 3aJa4 C OHOpOﬁ Ha

U3Yy4YEHHBIE B paznerne
«MounexynsipHas buzuka u
TEPMOMHAMUKA) 3aKOHBI,

3aKOHOMEPHOCTH U  (hU3UYECKHUe
spneHus. PaGota B rpynmax mnpu
aHaIn3e JIOTIOJIHUTEJIbHBIX
UCTOYHUKOB MH(POpPMALUHU IO TEME
HUS




151 IPaKTUYECKOE
IIPUMEHEHME: JBUraTelb
BHYTPEHHErO0 CrOpaHus,
OBITOBOM  XOJOJIUIBHUK,

KOHJIUIIMOHEP

[Tapoobpa3zoBanue u | Ilposenenue JKCIIEpUMEHTA:
KOHJICHCAIH. M3MEpPEHUE OTHOCHUTEIBHOU
HUcnapenne W KHUINEHUE.  BIAXKHOCTH BO3/1yXa. OrneHka
AOconroTHas U | aOCOJIOTHBIX Y OTHOCHUTEJIBHBIX
OTHOCHUTEbHAS MOTPEITHOCTEN U3MEpEeHUM
BJIQJKHOCTH BO3Nyxa. | (u3nyeckux BeaU4YuH. HM3ydeHwue
HacpimeHsbIn nap. | CBOMCTB HACBILLIEHHBIX  IapOB,
VnenvHas TEIJIOTa | CIIOCOOOB M3MEPEHMsI BIAKHOCTH

ArperaTHble bubnuoreka
napooOpa3oBaHHUsI. HaOmnronenue KUTICHUS npu

COCTOSIHUS IHOK
3aBUCUMOCTH MOHUKEHHOM JTaBJICHUH,

3.3 BEILECTBA. https://m.eds

TeMIEepaTypbl KUIICHUS OT | HarpeBaHUs u IUTABJICHUS

da3oBbie . 00.ru/7f41bf
napyieHusd. TBEpaoe Teno. | KPUCTAUIMYECKOTO Beliecrsa. | __

TIEPEXOIbI N 72
Kpucranauueckue n | OObsiCHEeHHE TIPUHIIUIIOB JIEHCTBUS
amopdHbIe Tena. | u yCIIOBUU 0€30MmacHoro
AHM30TPOINHSI  CBOMCTB | MCIIOJIb30BAHHUSI B TOBCEJHEBHOMU
KPUCTAJJIOB. Kunkue | KU3HM TUTpPOMETpPA, MCHUXPOMETPA,
KPUCTAJLIBI. KaJOpUMETpA. N3yuenue
CoBpeMeHHbBIE TEXHOJIOTHUH MOTy4YCHUS

Marepuainsl. [InaBnenue n
KPUCTAJUIN3a1Ms.

COBPCMCHHBIX MATCpHUaJIOB, B TOM
YHUCJIC HAHOMATCPHAJIOB. Pemenue
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VY nenbHas TEIUIOTa
IUTABJICHHUS.

Cyb6numanus. YpaBHeHUe
TEIJI0OBOIO OaJtaHca.
TexHuuyeckue ycTponucTBa
U PAKTUYECKOE
NPUMEHEHHUE: TUTPOMETP
U MICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU
TIOJTyYSHUSI COBPEMEHHBIX
MaTepHalioB, B TOM YHCIIE
HAaHOMATEpHUaJoB, "

HaAHOTCXHOJIOTHH

pPacUETHBIX 3aJa4 C SBHO 3aJaHHOU

duznueckon MOJEIBIO c
HUCIOJIb30BAHUEM ypaBHCHUS
TemoBoro  Oaianca. PemreHue

Ka4eCTBEHHBIX 3a/1a4 C OIOpOM Ha
U3y4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U  (hU3nMvecKue
SBJICHUSA PacrnioznaBanue
bu3nuecKuX SBICHUU B YYEOHBIX
OMbITAaX U OKpYXKaloUuehd >KU3HU:
nedopmarus
HarpeBaHWe M OXJaXJICHHUE Tell,

TBEPABIX TEJI,
WU3MEHEHUE arperaTHbIX COCTOSHUM
BEIIECTBA U OOBSICHEHHE MX Ha
bopmyn
bU3uKH.

OCHOBE  3aKOHOB |
MOJICKYJIIPHOMN
Hcnons3oBanue MHGOPMAITMOHHBIX
TEXHOJIOTHUH TS ITOMCKa,
CTPYKTYpHUPOBaHUS,
UHTEPIPETAIlMd W TIPEACTaBICHUS
uHpopManmK  MPU  TOATOTOBKE
COOOIIEHUH O TPUMEHEHUH 3aKOHOB
MOJIEKYJISIPHOU [1)763709% u
TEPMOAMHAMHUKHA B TEXHHUKE U

TCXHOJIOTHMAX I10 TEMC.




Hroro no pazneny
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Pasznen 4. DJIEKTPOJIMHAMMUKA

4.1 DIIEKTPOCTATUKA

10

DIIEKTpHU3aLU TeT.

3apsi.
JIBa BHJA DICKTPUUYCCKUX

DIEKTPUYECKUI
3apsaaoB.  I[IpoBonHuKkH,
JTADIICKTPUKHU u
MOJYNPOBOJAHUKHU. 3aKOH
COXpaHEHUS
BJIEKTPUYECKOrO 3apsja.
BzaumoneiictBue
3apsagoB. 3akoH KyroHa.
ToueuHbIl

ANEKTPUUYECKUN  3apsii.
DIEKTPUUECKOE noJje
HanpsxéaHoCTh

AIEKTPUYECKOTO  MOJIS.

[IpyHUMI cynepno3uuu
AJIEKTPUUECKUX  TOJIEH.
JIlvann  HanpsHKEHHOCTH
AIEKTPUYECKOTO

Pabora CYIT

I10JI.

AJIEKTPOCTATUYECKOTO
OJIA. [Torenmuann.

PazHocth mOTEHIIMAIOB.

IIpoBenenue DKCIIEPUMEHTA:
U3MEpEHUE 3JIEKTPOEMKOCTH
KOHJIEHCATOpa. Ouenka
aOCOJIIOTHBIX U OTHOCHUTEJIbHBIX
MOrPEIHOCTEN U3MEPEHUMN

(bHBI/I‘IeCKI/IX BCJIIMYHH. I/I3yquI/Ie

MIPUHITUTIOB JEeUCTBUS
AIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJICHCATOpa. Nzyuenue
MPUHIUIIOB JIEUCTBUS W YCIIOBUU
0e30MmacHoro IPUMEHEHHUS B
PaKTUYECKON KU3HH,
KOIUPOBAJILHOTO amnrapara,
CTpYHHOTO MpUHTEPA.
Paccmotpenue bu3nIeCKuX
OCHOBAaHHUM  BIIEKTPOCTATUYECKOMN
3aIIUThI u 3a3€MJICHHS
AIEKTPONPHOOPOB. Pemenne
pacu€THBIX 3aJa4 C SBHO 3aJJaHHOU
busngeckon MOJENbIO c
UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB u dbopmymn
DJIEKTPOCTATUKMU. Pemenue

bubnmoreka
IHOK
https://m.eds
00.1u/7f41bf
72
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[IpoBogHUKM
JTASIICKTPUKHU B
AIEKTPOCTATUYECKOM
none. Jludnexrpuyeckas
IIPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
Konpgencarop.
DIIEKTPOEMKOCTD
IJIOCKOTO KOHJIEHCATOopa.
DHeprust  3apsHKEHHOTO
KOHJIEHCATOopa.
TexHu4yecKkne ycTpomucTna
U PaKTUYECKOE
IPUMEHEHHE:
AIEKTPOCKOIL,
AIIEKTPOMETD,
AIEKTPOCTATUYECKAS
3alluTa, 3a3eMJICHHE
AIEKTPONPHOOPOB,
KOHJIEHCATOD,
KOIIMPOBAJIbHBIN
arnmapar, CTPYUHBIN

IIPUHTED.

Ka4eCTBEHHBIX 3a/1a4 C OIOpPOM Ha
U3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U  (hU3MYecKue
SIBJICHUS ANEKTPOCTATUKH.
Pacno3naBanue duznyeckux

SIBJICHUN B y‘I€6HBIX OIIbITaX M

OKpYXKarolen KU3HU:
AIEKTPU3ALUS TEN,
B3aUMOJICHCTBUE 3apsi0B u

00BICHEHHE UX HAa OCHOBE 3aKOHOB

u dbopmyn AIEKTPOCTATUKH.
Onucanue W3Y4YEHHBIX CBOWCTB
BEIIECTBA U ANEKTPUUECKUX
SIBIICHUI C UCIIOJIb30BaHUEM
buznueckux BEJIMYMH:
AJIEKTPUUECKUI 3aps,
HAnpsDKEHHOCTh 91 MOTEHIIMAT,
Pa3HOCTh MOTEHIHAJIOB,
AIEKTPOEMKOCT. Ananus

(bU3UICCKUX MPOIECCOB M SBICHUM
C HCIIOJB30BaHHEM (DU3NUECKHUX
3aKOHOB:

3aKOHa COXpPaHCHHA

QICKTPHUYICCKOIO 3apsaiaa, 3aKOHa

Kynona. PabGora B rpymnmax mpu

aHaJIn3¢€ JOITOJIHHUTCIIbHBIX




WCTOYHUKOB uH(pOpMAITIH u
IMOJITOTOBKE COOOIIIEHU 0
TIPOSIBIICHU U 3aKOHOB

DJIEKTPOCTATUKU B  OKPYXKAIOLIEH
JKA3HU U IPUMEHEHUH UX B TEXHUKE
EKTPUYECKOI0 I10JIH,

4.2

ITocTositHHBIN
BJICKTPUYECKUI
TOK. Toku B
Pa3IMYHBIX
cpenax

12

DIIEKTPUUYECKU I TOK.
YcnoBus CyliecTBOBaHUS
3JIEKTPUYECKOTO  TOKa.
Uctounnku toka. Cuna
TOKa. [IOCTOSIHHBIM TOK.
Hanpsixenue. 3akon Oma
I y4JacTka
DIIEKTPUUECKOE
CONPOTHBIICHUE.

LEIH.

Y nenpHOE
COTNPOTHBIICHHE
BCIIIECTBA.
ITocnegoBartenabHOE,
napasiesibHOE,
CMEILIAaHHOE COEAUHEHHE
MIPOBOJHUKOB. Pabora
AIEKTPUYECKOTO0  TOKa.
3akoH Jxoyns—Jle
DNEKTPOJBIKYIIAsA CHUJIa

[TpoBenenue IKCIICPUMCHTA:
U3YYCHHE CMEIIAaHHOTO COSUHEHUS
pesuctopoB;  u3Mmepenne  IJIC
UCTOYHHKA TOKA M €r0 BHYTPCHHETO
COIIPOTHBJICHHUS, HAOJIIOJICHHE
anekTposn3a. OreHka adbCoMOTHBIX
U OTHOCHUTEJIBHBIX TOTPEIIHOCTEN
U3MEpEeHUN (PU3UYECKUX BEIIUYHUH.
OObsicHEeHHE TPUHIUIIOB JTEUCTBUS
U YCIIOBUI 6€301acHOTo
NPUMEHEHUS aMIiepMeTpa,
BOJITMETPA, PEOCTaTa, UCTOYHUKOB
TOKa, OJJIEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETU TEpMOMeETpa
COTIPOTHUBJICHHSI, BaKyyMHOTO
Aunonaa,
(boTOpE3UCTOPOB,

IMOJYIIPOBOJHHNKOBBIX

TEPMHUCTOPOB u

JIAOJIOB,
ragpBaHuku. PemieHne pacu€THbIX

bubanoreka
IHOK
https://m.eds
00.ru/7f41bf
72
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u BHYTpEHHEE
CONPOTHUBIICHUE
UCTOYHUKA TOKAa. 3aKOH

Oma InIE: MOJTHOM
(3aMKHYTOI)
AJIEKTPUYECKON LETIN.
KopoTtkoe  3ambikaHue.
DIIEKTpOHHAs
MIPOBOJIUMOCThL  TBEPIIBIX
METAJUIOB. 3aBUCHUMOCTh
COTNIPOTHUBIICHHS
METaJIJIOB oT
TEMIIEPATYPBHI.
CBepXIpoBOAUMOCTb.
ONEKTPUYECKU TOK B
BaKyyMe. CaoiicTBa
AIEKTPOHHBIX  ITYYKOB.
[TomynpoBOHUKH.
CobOcTBeHHas u
pUMeCHast
IPOBOJIMMOCTh
MOJIYIIPOBOJAHUKOB.

CaoiicTBa p—n-nepexoja.
[TonynpoBOJHUKOBBIE
pUOOPHI.

3aJ1ay ¢ SIBHO 3a1aHHON (PU3HYECKOU
MOJEIBI0  C  HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJT TEMBI
«ITocTOosTHHBIN 3JIEKTPUYECKUHN
ToK». Pacrno3HaBanue Qpuznyeckux
SBJICHUA B Yy4eOHBIX ONBITaX U
OKpYXKarolen KU3HU:
DIIEKTPUYECKAS IIPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE,
MarHWTHOE JEMCTBUS TOKA. AHaIU3
DIEKTPUUECKUX SIBJICHUM U
IIPOLECCOB B LEMAX ITOCTOSHHOIO

TOKa C HCIIOJb30BaAHUCM 3aKOHOB:

3akoH  Owma,  3aKOHOMEPHOCTH
MOCJIEA0BATEIBLHOTO U
napaiesIbHOrO COEIMHEHUS
MPOBOJIHUKOB,  3akoH  Jlxoyus-
Jlenna. OmmcaHue  U3Y4YEHHBIX
CBOMCTB BEILIECTB U JIEKTPUUECKHUX
SABJICHUIN c UCIIOJIb30BaHUEM
busruecknx BEJINYUH:

AIIEKTPUYECKHUIM 3apsij, CHJIa TOKa,

ANEKTPUUYECKOE HaIpsiKEHUE,
AIIEKTPUYECKOE  COMPOTHUBIICHHE,
TEJIBHBIX  MPUOOPOB,  Pa3HOCTh




DIJIEKTPUYECKUA TOK B
pacTBOpax M paciuiaBax
AIEKTPOJIHUTOB.
DIIEKTPOIUTHYECKAS
JTUCCOLIMALIMSL.
DIIEKTPOIIU3.
DNEeKTPUYECKUA TOK B ra
MPaKTUYECKOE
IPUMEHECHHE:
aMIIEpMETP, BOJBTMETD,
peocrar, UCTOYHUKH
TOKa,
AJIEKTpOHATPEeBaTENIbHbIC

IpUOOPHI,

AJIEKTPOOCBETUTEIBLHBIE
IpuOOPHI, TEPMOMETP
COTIPOTHBIICHHUS,
BAKYYMHBIU A0/,
TEPMHUCTOPBI U
(hOoTOpPE3UCTOPHI,
MTOJIYITPOBOJHUKOBBIN
JAOJI, TallbBaHWKa 3aX.
CamocTosATenbHbIN u
HECAMOCTOSITEJIbHBIN

paspsn. Monnus.

noteHuanos, DJC, pabora TokKa,
MOIIIHOCTh TOKa. lcnojb30BaHue
MH()OPMAIIMOHHBIX TEXHOJIOTUH JJIsI
TTOMCKa, CTPYKTYpUpPOBaHMUS,
WHTEpPIpETAlMd U TPeACTaBICHUS
uHpopManu  MpU  TOATOTOBKE
COOOIIEHUI O MPUMEHEHUH 3aKOHOB
IIOCTOSIHHOIO TOKa B TEXHHUKE U

TCXHOJIOTHUAX




IIna3zma. TexHuueckue
YCTPOKCTBA u HIIA.
MomHOCTb
3JIEKTPUYECKOTO TOKA.

Uroro no pazneny 22
PesepBHOE Bpems 2
OBIEE

KOJIMYECTBO 68
YACOB I10

ITPOTPAMME




11 KVIACC

DJIEKTPOHH
HaunmeHnoBanmu K ble
0JIH
Ne € pa3esioB (undposbie)
JyecTB
n/m | Tem OcHOBHOe coepKkaHue OcHOBHBIE BUIBI AeITEJILHOCTH o0pa3oBareJ
0
NMporpamMmabl bHLIE
JacoB
pecypchl
Pazaen 1. 9JIEKTPOJIUHAMUKA
[TocTossHHBIE marHuTel. | [IpoBenenue IKCTICPUMEHTA
Bzaumopeiictue U3y4YeHue MarHUTHOT'O 1OJIS
IIOCTOSIHHBIX MAarHuTOB. | KaTyIIKA C TOKOM; HCCJICIOBaHUE
MarautHoe mnoJsie. Bektop | AeHCTBUS NMOCTOSSHHOTO MarHuWTa Ha
MarHUTHOM WHIYKIMHA. pPaMKy C TOKOM; MCCJIEIOBaHUE
[IpuHMn ~ Ccynepno3uliuu | SIBICHUS AIEKTPOMArHUTHOM
N bubnunoreka
MarauTtHoOE MarHuTHeIX mojied. Jluawm | mHayknuu. OreHka aOCONIOTHBIX | LIOK
TI0JIE. MarHUTHOM WHIYKIIUK. | OTHOCHUTEIILHBIX ITOTPEITHOCTEH
1.1 11 | PHAYRHME. . P https://m.eds
DJIeKTpOMaruu Kaprtuna nuHMIT MarHuTHON | M3MEpeHU (HU3NYECKUX BEITUYHH.

THast HHIY KIS

WHIYKIUU OIS
MMOCTOSTHHBIX MarHuTOB.
MarnauTtHoe oJIe
MPOBOJIHUKA C  TOKOM.

Kaptuna nuHWUNA WHIYKOUA
MAaTrHUTHOTO IO/ JUTMHHOTO

IIpsAMOro IIpOBOAHHMKA H

OObsicHEHNE TIPUHIIUIIOB IEHCTBUS U
yclioBuld 0€30MacHOT0 TPUMEHEHUS

MMOCTOSTHHBIX MarHuToB,
3JIEKTPOMATrHUTOB,

AJIEKTPOABUTATEIIS, yCKOpUTEJIeH
AJIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHOW  1ieun.  Pemenue

00.ru/7f41c9
7c
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3aMKHYTOI'O KOJBLCBOI'O

IIPOBOJIHMKA, KaTyIIKH C

TokoM. OmbeIT  OpcTena.
BzaumonernicrBue
NPOBOJIHUKOB C  TOKOM.

Cuiia Amniepa, €€ MOylb U

HaIlpaBJICHHUE. Cuia
Jlopenna, €€ wmoxynp U
HampaBieHue.  J[BuxkeHue

3apsKEHHOM YacCTHUIIbI B
OJHOPOJITHOM  MarHUTHOM

TOJIE. Pabora CUJIbI

JlopeHia. SIBienue
3IEKTPOMArHuTHOMN

uHaykuuu. I[loTok BekTopa
MarHuTHOMN UHIYKIHH.
DNEKTpOJABIKYIIAsA  cuja
VHIYKIWH. 3aKkoH
AJIEKTPOMATHUTHOMN

WHIYKIUU ®dapanes.
Buxpesoe anekrpuueckoe
nosie.  ODJEKTPOJBUKYILAS
cuia UHYKIHH B
MPOBOJIHUKE, JIBHXKYIIEMCS

IMOCTYIIATCJIbHO B

pacy€THBIX 3a7a4 Ha IPUMEHEHHE
dopmyn Tembl «MarHuTHOE TMOJe€.

AHAYKIS.
Pemienne xauecTBEeHHBIX 3ajjauy C

DIJIEKTPOMArHUTHAA

OIIOPOM HAa M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPH SBJICHUS TEMBI
«MarautHoe oJe.
DIIEeKTpOMarHuTHas UHIYKLHS.

Omnpenenenne HanpaBiIeHUsI BEKTOpa

WHTYKIIAH MarHUTHOTO TI0JIS
MIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa
n cuiabl Jlopenua. Pacno3naBanue
bU3UYECKUX SBJICHUH B YYCOHBIX

OIIBITaX H Opr}I(aIOIHGﬁ KHN3HU

B321PIMOI[€I>10TBPI€ MAarauToB,
QJICKTpOMAaruuTHasA WHAOYKINA,
HCﬁCTBHG MAarouTHOro IIOJIsI Ha

MPOBOJHUK C TOKOM M JBIXKYILIHUICA
3apsa. AHamW3 3JIEKTPOMArHUTHBIX
SIBJICHUN C MCHOJIb30BaHMEM 3aKOHa
WHAYKIIUH.

CBOMCTB

AIEKTPOMATHUTHOM
Onucanve  HU3yYEHHBIX
BEIIECTB M  AJIEKTPOMArHUTHBIX

SIBIICHUU C HCIIOJIBb30BaHUCM

(I)I/I3I/IIICCKI/IX BCIINMYMWH: MHHAYKIHA




OJHOPOAHOM MardiMTHOM

none. IlpaBmiio  Jlenna.

NuayktuBHOCTH.  fIBIIEHUME
CaMOMHIYKLIHH.
DIIEKTPOABIKYIIAsT  CHUJa
CaMOMHAYKIIMU.  DHEPrUs
MAarHUTHOTO TOJISI KaTyLIK!
c TOKOM.
DJIEKTPOMAarHUTHOE  TOJIE.
TexHu4yeckne yCTpoMCTBA U
MPAKTUYECKOE TPUMEHEHUE:
MTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUThI,
3JIEKTPOJABUTATEb,
YCKOPUTENN 3JIEMEHTAPHBIX
YacTHIl, VHYKI{MOHHAs

[1€4Yb

MAarHUTHOTO MOJig, cuia Awmrepa,
JlopeHua,
KaTYIIKH, YHEPT U SJIEKTPUUECKOTO U

CHhJia WHAYKTUBHOCTD

MarHUTHOT'O noJieh OCTH "

busnueckue

Hroro no pazneny

11

Pasnea 2. KOJIEBAHUA U BOJIHbI

Mexaanueckue
u

2.1
BJICKTPOMArHUT

HbIE KOJIE€OaHus

KonebOarenpHast  cucrema.
CBoOOHBIE MEXaHUYECKUE
kosnebanus. ['apmoHmUeckue
Kose0aHus. ITepuon,

4acToTa, aMIuiTyaa u dasza

HccnenoBanue
KOJIe0aTeIbHON CHCTEMBI — IIEPHO/IA,
dbazbl
A/

napamMeTpoB
YacTOTbl, AaMIUTUTYAbl U
KojeOaHud  (TIPY>KUHHBINA

MaTeMaTHYECKUMN MasITHUK).

bubnmoreka
LHOK
https://m.eds
00.ru/7f41c9
7c
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koneOanuil.  [IpyXUHHBIN
MasTHUK. MaremaTudecKkuu
MasTHUK. YpaBHeHUE
rapMOHUYECKUX KOJIeOaHU M.

[IpeBpanienue >3HEPIUN IIpU

TapMOHUYCCKUX
KOJICOaHUSX.
KonebGarenbHbiii  KOHTYP.
CBoOOIHEIE
AICKTPOMAarHUTHBIC
KojaeOaHusT B HICAJILHOM
KoJIe0aTeIbHOM  KOHTYPE.
Amnanorus MEXKITY
MeXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU
KOJIeOaHUSAMMU. dopmyna
ToMmcona. 3aKoH
COXpaHEHHMS DJHEPruu B

HA€aJIbHOM KOJIe0aTeIbHOM
KoHType. [Ipencrasienue o
3aTyXalwIuX KoJIcOaHUsX.
BrinyxieHHbIC

MEXaHWYECKHE KoJcOaHMs.
Pe3zonanc. BriHyXaeHHbBIE

QJICKTPOMAaruHuTHBIC

Habmonenue 3aTyXaroumx
koneOanuii. VccienoBanue cCBOWCTB
BBIHYKJICHHBIX KoJIeOaHUH.
Hab6ntonenue pe30oHaHca.
IIpoBenenue DKCIIEPUMEHTA:
UCCIIEJOBAHUE 3aBUCHMOCTH

neproja Majbix KoieOaHuil rpysa Ha
HUTH OT JUIUHBI HUTU U MacCCHI TPy3a;
UCCJIeIOBaHUE TEPEMEHHOI0 TOKa B

Henu nu3 MOCJICA0BATECIbHO
COCJIMHEHHBIX KOH/JIEHCaTopa,
KaTymku U pesucropa. OleHka

a0COJIFOTHBIX 141 OTHOCHUTCIBHBIX

MOTPEIIHOCTEN U3MEpPEHUMN
buzndyecknx BenmnuuH. OOBSICHEHHE
MPUHIAMNIOB JECUCTBUS U YCIOBUU
0€301acHOro IPUMEHCHHUSI
AIIEKTPUUYECKOT0 3BOHKA, FEHEpaTOpa
JIAHUA

IMCPCMCHHOI'O TOKa,

AJIEKTponepeaay. Pemenne
pacu€THbhIX 3a7ady C SIBH 3aJaHHOUN
busnueckon MOJEJbIO c
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u dbopmy,
MEXaHUUYECKHUE U IJIEKTPOMArHUTHBIC

OIINCBIBAIOIIMUX




koneOanus. [lepemeHHBI
TOK. Cunycon1anbHbIN
IIEPEMEHHBIN TOK.
MomHOCTE  NIEPEMEHHOTO

TOKa. AMIUIMTYJHOE U

JeiicTByIOIIEE 3HauYCHUE
CWJIBI TOKa W HampPsDHKEHHUS.
Tpanchopmarop.
[TpousBoacTBO, Tepenava u
noTpeOeHue
JJIEKTPUYECKOW  DHEPIUHU.

DKOJIOTUYECKHE PUCKH TIPU
IIPOU3BOJCTBE
anektposHeprun. Kynberypa

HCII0JIb30BaHUA
AJIEKTPOIHEPIUU B
IIOBCEIHEBHOM JKU3HU.

TexHu4yeckne yCTpOMCTBA U
NPaKTUYECKOE IPUMEHEHHUE:

KoJieOaHus. Onucanue
MEXaHHUYECKUX U SJICKTPOMArHUTHBIX
KoieOaHuii ¢ HCHOJb30BaHHEM
bU3NYeCKNX BEIUYUH: TICPUOA H
yacToTa KoJieOaHUM, aMIUIUTyAa |
daza xonebaHui, 3apsia U cuiia TOKa
B TapMOHUYECKUX
DIICKTPOMArHUTHBIX KOJICOaHHUSIX.
Pemenue KayecTBEHHBIX 3ajlad C
OMOpPOM Ha M3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,  OIHUCBIBAIOIIUE
MEXaHHYECKHUE U DJICKTPOMArHUTHBIC
kojeOanusa. Pabora B rpynmax mpwu
IUIAHUPOBAaHWU,  TPOBEICHUU U
UHTEPIpETaluN pE3yIIbTaTOB
OIBITOB, M AHAJIN3E JTOMOJTHUTEILHBIX

MCTOYHUKOB HH(POPMAIIUHU 10 TEME O

AIEKTPUUECCKUI 3BOHOK,

reHepaTop IIEPEMEHHOTO

TOKA, JUHUU

AJIEKTpoIepesayd
59 Mexanunueckue Mexanunueckue BOJIHBI, | M3yuenue oOpa3zoBaHUs u | bubnmnoreka
' u YCIIOBHUSI PacHpoCTpaHEeHUs. | pachpocTpaneHuss mnonepeunsix u | [HOK




AIEKTPOMArHUT
HBIE BOJIHBI

[lepuon. Cxopoctb
pacipoCTpaHEeHHs] W JIJIMHA
BOJIHBI. Ilonepeu
IPOJOJIbHBIE BOJIHBI.
WNnrepdpepentms u

nudpakius MeXaHHUYEeCKUX
BOJH.  3ByK.  CkopocThb
3ByKa. ['poMKOCTH 3BYyKa.
Bricora Tona. Tem0Op 3ByKa.
DNEeKTPOMArHUTHbHIE BOJIHBI.
YcenoBus U3JIy4EHUs
AJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas OpHUEHTalUs
BekTopoB E, B, v B
AIEKTPOMArHUTHON BOJIHE.
CaoiicTBa

AIIEKTPOMArHUTHBIX  BOJIH:
OTpa)K€HHE, MPEJIOMIICHHE,
noysipu3anus, AuGpakius,
untepdepennus. CKOpOCThH
AIIEKTPOMArHUTHBIX  BOJIH.
[[lxkama 3MEKTPOMArHUTHBIX
BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B

TeXHHKE U ObITY. [IprHIIATIBI

NpoJOJbHBIX BOMH. HalGmronenue
OTpaKeHUS u peIOMIICHHUS,
nupakuuu

MEXaHUUYECKUX BOJH. HaOaromeHue

uHTepPEepeHIun U

CBSI3U TPOMKOCTH 3BYKa M BBICOTHI
TOHA C aMIUIMTYJOW W YaCTOTOU
KoJieOaHul, 3BYKOBOTO pE30HAHCA.

HccnenoBanue CBOMCTB
AIEKTPOMAarHUTHBIX BOJIH:
OTpaKCHUE, MpeIoOMJIIEHUE,
noJsisipu3anus, nudpakius,

unrepdepennus. M3ydenue ycnoBuii
U3ITyYEeHUs AIEKTPOMArHUTHBIX
BOJIH, B3aUMHOU OpUEHTaIUU
BEKTOPOB E, B, ) B
AJIEKTPOMATHUTHOMN BOJIHE.
N3yuenue MIPUMEHEHHUS
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE
u OpiTy. OOBSICHEHHWE TPHUHIIUIIOB

JNEUCTBUS W YCIOBHM O€30MacHOTO

IIPUMEHEHUS MY3bIKaJIbHBIX
MHCTPYMEHTOB, YJIBTPa3BYKOBOM
JUArHOCTUKU B TEXHUKE U MEJULINHE,
panapa, paguONPUEMHHUKA,

TEJIEBU30pa, AaHTEHHBI, TenedoHa,

https://m.eds

00.ru/7f41¢c9
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PaguOCBA3U U TEIECBUICHMUS.
Pangunonoxkanus.
DIIEKTPOMArHUTHOE
3arpsi3HEHUE  OKpYXKarolen
cpenpl. TexHuueckue
YCTPOWCTBA U MPAKTHYECKOE
NIPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI,
yJIbTPa3BYKOBast

AUArHOCTHKa B TCXHHMKE U

MeIuLIMHEe, pajaap, 51
panuonpuEMHUK,
TEJIEBU30D, aHTEHHa,

tenedon, CBU-neup

CBY-nieun. Pemenue pacu€THbIX H
Ka4eCTBEHHBIX 3aJa4 C ONOpOM Ha
U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, ONMCHIBAIOIIIHE
pacIpOCTPaHEHUE MEXAHUYECKUX H
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue WHGOPMAILIMOHHBIX
TEXHOJIOTU I TUTSL IIOMCKa,
CTPYKTYPHUPOBaHHUSI, UHTEPIPETALUN
U TpeacTaBieHuss HHGOPMALMK TIPU
IIOJATOTOBKE COOOIIIEHU I 00
WCIIOJIb30BAHUU DJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE. YyacTue B
JUCKycCUU 00 3JIEKTPOMAarHUTHOM

3arpsi3HEHUHM OKPY’KAIOIIeH Cpebl.

Pabora B rpyImax npu
IUIAHWPOBAHWU,  TPOBEICHUU U
UHTEPIpETaluN pE3yIIbTaTOB

OIBITOB U AHAJIU3E JOMOJHUTEIBHBIX
MCTOYHUKOB HH(POPMAIIUU IO TEME

2.3

Onrtuka

10

['eomerprueckas
[IpsimosnHENHOE
pacnpoCTpaHEHHE CBETa B
ogHoponHou cpexe. Jlyu
cBeta. TouyeuHbI HCTOYHUK

OIITHKA.

I/IBYLICHHC SABJICHUS IIOJIHOI'O

BHYTPEHHETO  OTpa)KE€HWH, ero
IIPUMEHEHHUS B CBETOBOJIE. M3yueHue
MoOZeNeil MHKpPOCKONa, TeJlecKora.

[lonydyenue cnekTpa € IOMOLIBIO

bubnmnoreka
LHOK
https://m.eds
00.ru/7f41c9
7c
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ceera. OTpakeHHE CBETa.
3aKOHBI OTPAKCHUS CBETA.
[locTpoenue wu3zo0paxeHui
B IUIOCKOM 3epKaie
BHYTPEHHEE OTpaXkXCHHUE.
[IpenenbHbIN yros moaHOTo
BHYTPEHHETO  OTPAKECHMUS.
Jucnepcus

CnoxHbIM cocTaB OeJioro

CBCTaA.

ceera. Llger. CobGuparomiue
U pacCEeHBAIOLINE JIMH3BI.
Tonkas nuH3a. POKyCHOE
paccTosiHME M ONTHYECKas
cuia TOHKOM JIVH3BI.
[TocTtpoenue wu3006pakeHU
B COOMPArOITNX u
paccenBarolux JIH3AX.

dopMysla TOHKOW JIMH3BI.

VBenuueHue, JTaBaeMoe
JIVMH30M. [Ipenensr
MIPUMEHUMOCTH

F€OMETPUYECKON  ONTHKH.
BosnnoBas OIITHUKA.
HuTtepdepentms CBeTA.
KorepeHTHbIE HCTOYHHUKH.

IIPU3MBI U Tu(paKkurOHHOM

pew€Ttku. M3MepeHune mnokazarens
npenomiieHus crekia. MccnegoBanue
CBOMCTB M300pakeHUW B JIMH3aX.
OOBsiICHEHHE TTPUHIUIIOB JICUCTBUS U

yCIIOBHI 0€30MacHOr0 NpPUMEHEHUs

OYKOB, JYTIBI, ¢dotoanmnapara,
IPOEKIIMOHHOT O anmnapara,
MUKpOCKOTIa, TEJIECKOIIA,
BOJIOKOHHOM ONTHUKH,
Tu(GpPaKIIMOHHOM pemeTKHy,
nonspousa. Permenue pacy€THBIX

3a/1a4 C SIBHO 3aJIaHHOW (PU3HUECKOI

MOZENBIO c UCITOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U  GopMyI
reOMETPUUYECKOU OIITHKH.
[TocTpoenue 151 OIKUCAaHUE
U300paKeHus, C03/1aBaEMOT0

IUIOCKHAM 3€PKAJIOM, TOHKOMW JIMH30U.
Paccmorpenue IIPELIEIOB
IIPUMEHUMOCTH reOMETPUYECKOU
ontuku. PacriozHaBanne GpuU3NIecKux
ABJICHUW B OMNBITAX U OKPYKAOUIEH
YKU3HU: MPAMOJIMHEWHOE

pacrnpocTpaHeHUE CBETA, OTPaKeHUE,




YcnoBus HaOJIO e HUS

MaKCMMYMOB 1 MUHUMYMOB

B UHTEpPEPEeHIIMOHHON
KapTUHE oT IBYX
cuH(pa3HBIX  KOIE€PEHTHBIX
UCTOYHUKOB.  Judpaxmus
CBETA. HudpakunonHas
peléTKa. Ycnosue
HAOJIIOIEHUS TJIAaBHBIX

MAaKCMMYMOB IIpU ITaACHHUUN
MOHOXPOMATH4YCCKOI'O CBCTA

Ha Tu(dpaKkIUOHHYIO
PELIETKY.. [onspuzanus
CBETA. TexHuueckue

YCTPOMCTBA U MPAKTUYECKOE

NPUMEHEHHE: OYKH, JIyna,
dboToanmapar,

MPOCKIMOHHBIA  ammapar,
MHUKPOCKOTI, TEJIECKOIL,
BOJIOKOHHAs ONTHKA,

nudpakiuoHHas —peméTKa,
nonsiponsy  IIpemomiienue
CBETA. 3aKOHBI

IMPCIIOMIICHUA CBCTa.

IIPEJIOMIICHHE, UHTEpPEpEHLIUS,
mupakuyus M TOJSpU3ALMs CBETa,
JTHUCTIEPCUS CBeETa. N3yuyenue
yCIIOBUW HAOJIIOICHUSI MAKCUMYMOB
U MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT
JIBYX

WCTOYHUKOB. Y CJIOBHUE Ha6JIIOIICHI/ISI

CUH(]a3HBIX  KOTE€PEHTHBIX
IJIAaBHBIX MAaKCUMYMOB MpPU MaJCHUU
MOHOXpPOMAaTHYECKOTO  CBETa  HAa
TU(QpakIMoOHHYI0 PemeéTKy. AHamu3s
ONTUYECKUX SABJICHU c

UCIIOJIb30BAaHMEM 3aKOHOB: 3aKOH
IPSIMOJIMHEHHOTO PaCTIPOCTPAHECHHUS
CBETAa,

3dKOHbBI OTpAaXCHHA CBCTA,

3aKOHBI IPEIOMIICHUS CBeTa.
Onucanue ONTHUYECKUX SIBICHUN C
UCIIOJIb30BaHUEM buznueckux
BEJIMYMH: (OKYCHOE PACCTOSHHE WU

OIITHYCCKAasA CHJia JIMH3bI




AOCOJIIOTHBIM  MTOKa3aTeib

npenomienus. Ilonnoe

Hroro no pazneny

24

Pasnen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

FpaHI/II_[BI IMPUMCHHUMOCTH

KJIACCUUECKOM  MEXaHMKH.
[locTtynatel  criequabHOU
TEOPUU OTHOCUTEJIBHOCTH:
MHBApUAHTHOCTb  MOJYJISA
CKOPOCTH CBETa B BaKyyMme,

MPUHIHIT OTHOCUTCIIBHOCTH

Penienue KadecTBEHHBIX 3agady C

OHOPOﬁ Ha HU3YYUYCHHBIC TIIOCTYJIAThI

CTO. HUcnonp3oBanue

OCHOBBI . . . bubnmoreka
. OWHIITEHHA. WH()OPMAIIMOHHBIX TEXHOJOTHH JIJis
CHCIHATILHON OTHOCHTETLHOCTD ToucKa CTPYKTYpPHUPOBAHUS LOK
3.1 Teoput 4 OJTHOBPEMEHHOCTHU I/IHTCpH;)eTaHI/II/I " HpGIICTaBJIeHI/I}; https://m.eds
OTHOCHUTEIBLHOC ' 00.ru/7f41c9
. 3amejieHue  BpeMeHH U | HHGOpMaIUU npu IIOITOTOBKE 2¢
COKpAIIlCHUE JUIMHBI | COOOIIIEHUI 0 rpaHunax | -~
DHeprus u UMITYJIbC | IPUMEHUMOCTH KJIaCCHYECKOM
PENATUBUCTCKOM 4YacTHUIlbl. | MEXaHUKHU U ocHoBax CTO
CBsi3b Macchl ¢ 3HEPrueu u
HUMITYJIbCOM
PENATUBUCTCKOM YaCTHIIBI.
DHeprus moKosl.
Hroro no pazneny 4
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4.1

DJIIeMEHTHI
KBAHTOBOU
OITUKH

®otonsl. Popmyna Ilnanka
CBSI3UM dHEpruu (POTOHA C €T
4acTOTOW.  ODHepruss H
UMITYJIbC ¢doToHa.
OTKpbITHE U HCCIIEOBAHKE
dotordpdexra. Onbiter Al
Cronerona. 3aKOHBI

dbotorddexra. VYpaBHEHHE

OHUHIITEHHA TS
dotoaddexra.  «KpacHas
rpanuna»  ¢dotodddexra.
HaBnenue cBetra. ONBITHI
IL.H. JleOenena.
XUMHUYECKOEe JICHCTBUE
CBeTa. TexHunueckue

yCTPOWCTBA M IPAKTHYECKOE
npuMeHeHue: GOTOITIEMEHT,
dboTOIaTUHK, COJTHEYHas

OaTapest, CBETOHO]T

HabGmonenne  gorordpdexra Ha
YCTAaHOBKE C IMHKOBOMW IJIACTUHOW.
HccnenoBanne 3aKOHOB BHEIIHETO
dbotorddexra.

OCHOBHBIX  IIPHUHIMUIIOB I[GI‘/’ICTBI/ISI

O0bscHEHUE

TCXHHYCCKUX yCTpOﬁCTB, TaKHX KakK:

(b oTO3IEMEHT, dboTogaTUHK,
cojHeuHasi OaTtapes, CBETOAMOMA; M
YCJIOBUI ux 6€301macHoro
NpPUMEHEHUST B MPAKTUYECKON

)KU3HU. Perienune pacy€rHeixX 3a7ay ¢
SIBHO 3aJlaHHOM buzndeckon
MOJIEIIBIO c

OCHOBHBIX 3aKOHOB U  GopMyI

HCIIOJIb30BaAHUCM

KBaHTOBOM OINTHUKHU. Pemenue
Ka4eCTBEHHBIX 3aJlad C OMNOpOM Ha
M3yUYECHHBIE 3aKOHEI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKH.
Pacno3naBanue (hu3nueckux SBJICHH

addexr,

Onucanue

b oTOINEKTpUUECKII
CBETOBOE  JIaBIICHHUE.
U3YyYCHHBIX KBAHTOBBIX SIBJICHUH W
IpPOIIECCOB €

(1)H3I/IIICCKI/IX BCJINYHNH: CKOpPOCTb

HCIIOJIBb30BaAHUCM

QJICKTPOMAruuMuTHbIX BOJIH, [JIMHA

bubnuoreka
HOK
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BOJIHBI M YacTOTa CBETA, DHEPTUS U
UMITyJIC (POTOHA U B  Yy4EOHBIX

4.2

Ctpoenue
aToma

OMbITAX:

N3yuenue MOJEIU OIlbITa
Mopgens aroma TomcoHa.

Pesepdopna. [IpoBenenue

Oneitel  Pesepdopna 1o
paccesiHuIo 0-4aCTHII.
[InaneTtapHas MOJETb
aroma. Ilocrymatel bopa.
N3nyuyenne u mnoriomieHue
GbOTOHOB mpuU  TEepexoje
aToMa C OJHOTO YPOBHS
SHEPTUM Ha JApyrou. Bunubl
crekTpoB. CHEKTp ypOBHEM
SHEpPruM aTomMa BOJOPOJA.
BostHOBBIE CBOMCTBa
yactull. BoiHbl e bpors.
KopriyckynsipHO BOJIHOBOU
nyanu3Mm. CHoHTaHHOE U
BBIHYXXJICHHOE HW3JIy4YCHHUE.
TexHnueckue ycTpoucTBa U
IIPAKTUYECKOE TPUMEHEHHUE
CIIEKTPaJIbHbBIN AHAIN3
(CIEKTPOCKOIT), nazep,
KBAaHTOBBIN KOMIIBIOTED

SKCIICPUMCHTA I10 H&6JIIOIICHI/IIO

auHevatoro  cnekrtpa.  Ouenka
aOCOJIIOTHBIX U OTHOCHUTEJIHbHBIX
MOTPEIIHOCTEN U3MEpPEHUMN
buzmdyecknux BenuuuH. 3ydeHue
MOJIETN aToMma: TomcoHa,
MJIAHETAPHOW MOJIeJIM aTOMa, MOJIENH
aroma bopa. HM3ydenue -cnekrpa
YPOBHEW JHEPrUM aroma BOAOPOJA.
OObsicHEeHNE TPUHIIUIIOB JIEUCTBUS U
yclioBUl 0€30MacHOT0 TPUMEHEHUS
CIIEKTPOCKOIIAa, Jla3epa, KBAaHTOBOI'O
KOMIIBIOTEPA. Pemenne
KA4eCTBEHHBIX 3aJa4d C ONOpOW Ha
V3y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH H  (hu3mveckue
ABJIEeHUS 110 TeMe «CTpOeHHE aToMay
Pacno3naBanue buznuecKux
SBIICHUA B  y4eOHBIX  OMBITAX:

BO3HHMKHOBCHUC JIMHEHYATOTr O

bubnmoreka
IHOK
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CIIEKTpa U3JIy4CHUS. AHanun3s
KBaHTOBBIX IPOLECCOB U SIBIICHUH C

UCII0JIb30BaHUeM noctynaroB bopa

4.3

ATOMHOE SI7IpO

OKCIIEpUMEHTBI,

JOKa3bIBAIOIINE CIIOKHOCTb
cTpoeHusi sapa. OTKpbITHE
PaaoaKTUBHOCTH. OIBITHI

Pezepdopna 1o
OTIPEJICTICHUIO cocTaBa
PaaMOaKTHBHOTO

W3JyYEHHUS. CaoiicTBa
anbpa-, Oera-, Tamma-
U3ITYYEHHUS. Bnusnue
PaANOaKTUBHOCTH Ha
KUBBIE OpraHU3MBbI.
OTkpblTHE  TPOTOHA U

HEUTPOHA. Hyxnonnas
Mozenb sapa [eiizenOepra-
NBanenko. 3apsan  sapa.
MaccoBoe yucio  saapa.
Nzotombl.  Anbda-pacma.
DNEeKTPOHHbBIN u
MO3UTPOHHBIN OeTa-pacmaj.
[Nammanznyyenue.  3akoH

pPaaMOaKTUBHOTO pachaja.

N3yuenue JKCIIEPUMEHTOB,
JOKa3bIBAOIIUX CJI0KHOCTD
CTPOECHUS aTOMHOT'O anpa.

HccnenoBanue TpekoB dacTul (IO
rotoBeiM (otorpadusim). M3yuenue
SJIEPHBIX CWJI, SACPHBIX pPeaKIui
CUHTE3a U pacraja, TepMOsSIEPHOIO
cuHre3a. M3ydyeHue  HYKIOHHOMN
MOJIEIH a5pa

NBanenko. OObsICHEHNE YCTPOICTBA

I'eitzenbepra-

U NPUMEHCHHS T03UMeTpa, Kamepbl
BunbcoHa, sJepHOTO  peakTopa,
aTOMHOI OOMOBI. Perenue 3amaud c
OMOPOM HAa TOJYYCHHBIC 3HAHUS, B
T.4. O 3apsAfc W MacCOBOM YHCJIC
sanpa. PacriosHaBaHue (QHU3NYECKUX
SBJICHUH B YYCOHBIX OMNBITAX M B
OKpY’KaroIeH KU3HHU: €CTECTBCHHAs
U MCKYCCTBEHHAs PaJMOAKTUBHOCTD.
Onucanue KBAHTOBBIX SIBICHHH U
MPOIIECCOB  C  HCIOJb30BaHUEM

(I)I/I3I/IIICCKI/IX BCJINYHNH: 18(5]0) 5101

bubnmoreka
IHOK
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OHeprus CBA3U HYKJIOHOB B
aape.  SlnepHble  CHIIBL
Hedekr
SnepHbie
Jlenenue wu cuHTE3 AmEP.

Maccel  Anapa.

peaKIuu.
S nepnHpii peakrop.
TepMosiiepHbIi CHUHTE3.
[IpoGneMbl ¥ TIEPCHIEKTUBHI
s JIepHOM SHEPIreTUKH.
DKOJOTUYECKUE  aCIeKThI
sJIepHOM SHEPIreTUKH.
DJIEMEHTAapHbIC  YaCTHIIBI.
OTKphITHE

MeTtonpsl HAOMIOAECHUS U

IMO3UTPOHA.

perucTpamuu
AJIEMEHTapHBIX YaCTHII.
DyHIaMEeHTaJIbHbIE

B3anMoaecTBus. EqnHCTBO
bu3uIECKOl KapTUHBI MUpAa.
TexHnueckue ycTpoucTBa U
MPAKTUYECKOE MPUMEHEHUE:
JIO3UMETD,

Bunbcona,

Kamepa
SIEPHBIN
peakTop, aToMHas bom0Oa

noJyypacriaja,
aTOMHBIX sJiep, Ae(EKT MaCChl sapa.

OHCPIrus CBA3HU

AHanu3 TMPOLECCOB U SBJIEHUU C
UCIIOJIb30BaHUEM 3aKOHOB u

IMOCTYJIaTOB: 3aKOH COXpaHCHUA

NIEKTPUYECKOrO0  3apsiia,  3aKOH
COXpPaHEHMS  MAacCOBOIO  YHCIA,
IIOCTYJIaThl bopa, 3aKOH

PadIOaKTUBHOI'O paciiaaa. VYuyacrtue B

pabote KpPYIJIOTO cTojia
«DyHnaMeHTaIbHbIE

B3aMMO/CHCTBHS. EnunctBo
bu3nIecKONKap TUHBI MHpPay.

Hcnonp3oBanue WHGOPMAIIMOHHBIX
TEXHOJIOTHI JUTS ITIOMCKA,
CTPYKTYPHPOBAHHUS, WHTEPIPETALIMH
U MPEJCTaBICHUS WHPOPMALUUA TIPU
[IOJATOTOBKE COOOIIECHUIT 0
NPUMCHCHUM 3aKOHOB KBaHTOBOM
GU3UKH B TEXHUKE W TEXHOJOTHSX,
HKOJOTUYECKUX aCIEeKTax SACPHOU

SHEPreTUKHU

Hroro no pazneny
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Paszpen S. JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHAN

5.1

DJIEMEHTHI
aCTPOHOMUH U
acTpopu3NKU

Oransl pa3BUTHUA
actpoHomuu. [Ipukitagnoe u
MHPOBO33PEHYECKOE

3Ha4YC€HUE aCTPOHOMUHU. Bun
3BE3aHOrO Heba. Co3Be3nus,

SPKHUC 3Bé3I[BI, IIaHCTBI, UX

BUIUMOE JIBIDKEHUE.
Conneynas CHCTEMA.
CounHie. Conneynas
aAKTUBHOCTb. HUctounnk

sHeprun CoJiHIIa U 3BE3N.
3BE31BI, HMX  OCHOBHBIC
XapaKTEePUCTUKHU.
JnarpaMmma «CrieKTpajibHbIN
KJacC —  CBETHMOCTBHY.
3BE3 b1 TJIaBHOU
I10CJIeJOBATEIbHOCTH.
3aBUCUMOCTh  «Macca —
CBETUMOCTBY»  JIJII  3BE3/
TJIaBHOM
MOCJI€JOBATEIbHOCTH.
BnytpeHnnee CTpOEHUE
3BE3I. CoBpemeHHbIE

MpCaACTaBICHUA 0

I[ToaroroBka cooOmieHuii 00 Aramax
pa3BUTHS aCTPOHOMMUH, 0
MPHUKJIAJHOM U MHUPOBO33PCHUYCCKOM

SHAYCHUHU AaCTPOHOMHHU, O METOHdAX

IIOJTy4YCHUS Hay4HBIX
ACTPOHOMHUYECKUX 3HAHUM,
OTKPBITUAX B COBPEMEHHOU
ACTPOHOMMUHU. N3yuenue

COBPEMEHHBIX  TPEJACTABICHUNU O
MIPOUCXOKICHUN u SBOJTIOIUH
ConHuia u 3BE34. M3yueHuwe TUNOB
rajlakTHK, paauoragakTuK u
KBazapoB. M3ydeHue  JABMIKECHUSA
HEeOCCHBIX TeJI, PBOJIIOIIMU 3BE3] U
Bcenennoii, IIPOLIECCOB,
NpOUCXOASAIIMX B  3BE3JaX, B
3BE3HBIX CHUCTEMAX, B
MEKTaJTaKTUIECKOMN cpene,
MacImTabHOU CTPYKTYphl BeeneHHoit.
OObsicHeHUE pacIIupeHus
BcenenHoii Ha  OCHOBE  3aKOHa
Xab6ma. [TonroToBka K 00CYXACHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHMH.

[IpoBenenue HAOTIOICHUH

bubnunoreka
IHOK
https://m.eds
00.ru/7f41c9
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MPOUCXOKICHUU u
spojiroruu CoytHIIa U 3BE3I.
OTarsl JKU3HU 3BE3.
Muieunsiii Ilyte — Hama

T'amakTuka. llomoxxeHue u
JIBMDKEHHE CounHiia B
["ajmaktuke. TUITBI raTaKTHK.

PaI[I/IOFaJIaKTI/IKI/I " KBa3aphl.

HEBOOPYKEHHBIM rJ1a30M c
HUCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN  JUISL  ONpPENCIICHUs

MOJIOKEHUA HEOECHBIX OOBEKTOB HA
narty:
co3Be3ausi CeBepHOro MoJymapust u

KOHKPETHYIO OCHOBHBIE

ApKue 3BE3/BI. IIpoBenenue

HaOmonennit B Teneckon JlyHsl,

Uépuble naplpel B sapax | 1wiaHet, Mieunoro Ilytu. Yyactue B
TIAKTHUK. Bcenennas. | nuckyccuu 0 HEPEIICHHBIX
Pacmmpenne  Bcenennoit. | mpobiieMax acTpOHOMUU
3akon Xab0na. PazOeranue
TJIAKTUK. Teopus
Bonpmioro B3pbIBA.
PenukToBoe U3JIy4YEHUE.
MacmradHast CTPYKTypa
Bcenennoi.
MeraranakTuka.
Hepeménnbie  mpoOieMbl
aCTPOHOMUH

Hroro no pazneny 7

Paznen 6. OBOBLIAIOIIEE ITIOBTOPEHUE

6.1 Oo6o6mmaroree 4 O600meHne u| Ydactue B JUCKyccMM O posn | bubnmoreka

' [IOBTOPECHUE CHCTEMAaTH3aLN ¢busuku u actpoHomun B paznmuunbix | [JOK




COJICpKAHUS

Kypca
«MonexyngpHas (u3uka u

pas3zeson
«MexaHuKay,

TEPMOJAMHAMUKAY,
«INEKTPOIMHAMHUKAY,
«Konebanust W  BOJIHBIY,
«OCHOBBI crnenuaabHON
TEOPUH OTHOCUTEITBHOCTHY,
«KBanToBas buzukay,
«DJEMEHTbl aCTPOHOMHH H
acTpOoPUBHKN». Ponb
bU3UKH U acCTPOHOMHH B
9KOHOMHYECKOM,

TEXHOJOTUYCCKOM,

COMMAJIBHON M DTUYECKOU
chepax
YeJI0BeKa, PpOJib U MECTO

ACATCIIBHOCTHU

bU3UKH U acTPOHOMHH B
COBPEMEHHOMU Hay4YHOU
KapTUHE MHpa, 3HAYCHUE
OIMMCATEIbHOM,
CHUCTEMAaTU3UPYIOLLIEH,
00BSICHUTEITLHOM u
MPOTHOCTUYECKON (DYHKITHI

dbu3nuecKkor TEeopHuu, POJb

chepax ACATEIBHOCTH YeEJIOBEKA.
I[TonroroBka cOOOLIEHUH O MeECTE

(¢u3nueckol KapTUHBI MUpa B Py

COBPEMEHHBIX NPEACTABIECHUNA O
npuposae. BeinonHeHue  y4eOHBIX
3aJIaHUM, JEMOHCTPUPYIOIINX
OCBOCHUE  OCHOBHBIX  IOHSTHUH,

(bu3MUeCKUX BEIWYMH U 3aKOHOB
Kypca ¢pusuku 10—-11 kmaccon

https://m.eds
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¢uznuecko  Teopud B
dbopMHpOBaHUU
IIPECTABICHUN 0
¢u3nuecKol KapTUHE MUpa,
MECTO duznueckon
KapTUHBI MHpa B OOUIEM
pany COBPEMEHHBIX
€CTECTBEHHO-HAaY4YHBIX
MPEJICTABJIEHUN O TIPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBIEE

KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsewenue»

» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. non
penakimueit [laphentreBoit H.A., AkninonepHoe o6imectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®usuka. 10 knacce. YueOHuUK 17151 001eo0pa3oBaT. OpraHu3anuii ¢ mpui.Ha
AJIEKTPOH. HOcHTENEe: 6a30BbIN U poduiabHbIN ypoBHU/ I'.5. Mskumies, b.b.
byxosues, Corckuit H.H./ M.: IIpocBemienue,

2. Kynepmreitn 10.C. ®usuka. uddepeHmpoBanHble KOHTPOIbHBIE
pab6otel.7- 11kmacc.CII0.: U3a. Jom «CeHTs0pbY,

3. ®usuka. «KOHCTpYKTOp» CaMOCTOSITEbHBIX U KOHTPOJBHBIX padoT. 10 —
11 xmaccel: mocobue s yuuteneit oomeoopasosart. yupexaenuit/ C.M.
Anpgpromeuknt, A.C. CnyxaeBckuii.- M.: IIpocBemienue,

4. Coopuuk 3amad o ¢usuke. 10-11 xkmacesr (k yaeOnukam ['. 5. Msikummena
u.Jp.) — M.: Dk3ameH,

5. Coopnuk 3ama4 mo ¢usuke s 10—11 kmaccel: mocoOue s yJammxcs.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

bubaunoreka IIOK https://m.edsoo.ru/7f41¢c97c
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