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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnke 06a30BOTO ypOBHS Ha YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUN K pe3yibTaTaM
OCBOEHHSI OCHOBHOM 00pa3zoBaTesbHOM MNporpamMmbl, npeactaBieHHbix B OI'OC
COO, a Takxe ¢ yuéroM (enepanbHO padoyel NpOrpamMmbl BOCHUTAHUSA U
KOHIICTIIIUK TIpenoiaBaHusi yuyeOHoro mpenMera «dusuka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUIX Poccuiickoi denepanuu, peaTU3YIOIIUX OCHOBHBIE
o0Opa3oBareyibHbIE TPOTPAMMBI.

Conepxxanue nporpaMmbl 1O (U3MKE HAMNpaBlIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydarommuxcst 10-11 xmaccoB mpu
oOydyeHun ux ¢u3nKe Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSTEIHLHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTtByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealu3ald MEXIPEAMETHBIX
cBA3el (U3HKKM C €CTECTBEHHO-HAYYHBIMH YYeOHBIMU TpeaMmeTamu. B Hei
ONPENESAI0TCS OCHOBHBIE 1I€JIM M3Y4YeHUs (PU3MKU Ha YPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHusl, IUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIC, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3HKU HAa 0a30BOM YPOBHE, B

TOM YUCJI€ IPEJAMETHBIEC PE3YyJIbTaThI M0 ToJiaM O0y4EHHS;

e cojepkaHue yueOHoro mpeameta «Du3nka» Mo rogam o0ydeHHsI.

®duzrka kKak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYyMAas B
KauyecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHMM 00 okpy:xaroniemM mMupe. LIIKoabHbIN Kypc (U3UKHA — CUCTEMOOOPA3YIOIUI
JUIS €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHHM, H3y4aeMbIX XHUMHUEH, Ouoyoruei,
dbusznyeckoit reorpaduet u acrpoHomuel. Vcrnonp3oBaHME W AKTUBHOE
npuMeHeHHue (U3MYECKUX 3HAHMM  ONpeieNsieT XapakTep U pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MaTEpPHalOB C 33aJlaHHBIMU CBOWCTBAMH U JIPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaad B (OPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMUpPOBAaHUE YMEHUU MPUMEHSTH
HAyYHBIA METOJ] IO3HAHMSI TIPU BHITTOJIHCHUH UMHU YUEOHBIX UCCIICTOBAHUIM.

B ocHoBy kypca ¢usuku [ YpOBHS CpEeIHEro oO0Iiero oOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpPhlE MOXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
IIOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3/eNioB (PU3MKH, BKIIOYAET Kak



BOIIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (hU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM € HeW MmaTepuan Kypca (U3MKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBasercs
(dopMupoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpearnosiaraeT HCMOJb30BAHUE
TYMAHUTAPHOI'O MOTEHIMana (PU3HYECKOW HAayKH, OCMBICIICHUE CBS3U PA3BUTHUS
¢uzuku ¢ pa3BuTHEM oOOmIecTBa, a TaKXke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M HKOJOTHYECKUMHU TIpoOIeMamu.

Hoess npuxnaomnoit  uanpasiennHocmu. Kypc ¢Gusuku  mpeamnoliaraet
3HAKOMCTBO C LIIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJOTMYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS HJIEMEHTOB
colepkaHusl, TMOCBAMIEHHBIX 3KOJOTMYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TaKXe 0O0CYKICHUs
npo6JieM palMoOHaIBLHOTO IPUPOIOTOIB30BAHUS U SKOJOTHUYECKON 0€301acHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus sABIAIOTCSA (pu3nyeckue Teopuu ((popMupoBaHUE NPEACTABICHHUMN O
CTPYKTYpE MOCTPOEHUS (PU3UUECKON TEOpUH, POk (PyHIaMEHTANIbHBIX 3aKOHOB U
OPUHILUAIIOB B  COBPEMEHHBIX IMPEJACTABICHUSX O MpUPOJE, TpPaHHUIAX
NPUMEHUMOCTH TEOpUM, IS OINUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUA U
MIPOLIECCOB).

CHCTEeMHO-IEeATEIbHOCTHBIA MOAX0A B Kypce (PU3UMKHU peanu3yeTcsl Mpeke
BCEro 3a CYET OpPraHM3allU 3KCIEPUMEHTANbHON JEATENBHOCTH O0Y4YaroU[UXCs.
st Ga3oBoro ypoBHsS Kypca (UMK — 3TO HCHOJIB30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX O3KCIHEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B IporpamMme no (pusnke oObeAMHEHBI B OOIIHMI CIMCOK YYEHUYECKHUX
MpaKkTUYeCKuX padoT. BrimeneHne B yka3aHHOM TepedHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JJIE KOHTPOJS M OIEHKHU, OCYHIECTBIISIETCS YYaCTHHUKAMHU
00pa3oBaTeNbHOrO Tpollecca HCXOAS U3 OCOOCHHOCTEM IUTAaHUPOBAHUS W
OCcHallleHHsT kaOuHeta (¢u3uku. Ilpu »3TOoM obecneuuBaeTcs OBIAJICHUE
00y4JarolmuMHUCs YMEHUSAMH MPOBOAUTh KOCBEHHbIE W3MEpPEHHUs, HCCIECAOBaHUS
3aBUCUMOCTEN (DU3UYECKUX BEIUYMH UM TIOCTAHOBKY OIBITOB TIO TPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YyAENAETCS PELICHUIO PACYETHBIX M KAaYeCTBEHHBIX
3amad. IIpu aToM 1u1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33J1a4d C SBHO
3a1aHHON (PU3UYECKON MOJIENbIO, TO3BOJISIONINE PUMEHATh U3yUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha



00BbsCHEHHE TMPOTEeKaHUs (U3UUECKUX SIBICHUI M MPOILIECCOB B OKpYyXKarolen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOW MOJACIM Uil CUTyallud IPaKTHKO-
OPHUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TtpeboBanmsimu DPIOC COO « MarepuasbHO-
TEXHUYECKOMY oOecredeHuto ydeOHoro rpoiiecca Oa30BBIM ypOBEHb Kypca
(GbU3UKN HA YPOBHE CpeHEro o0IIero o0pa3oBaHus JIOKEH U3YUaThCsl B YCIOBUAX
IpeIMETHOro KaOWHeTa (PU3MKH WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabuHeTe (U3MKK TOIKHO OBITH
HeoOXoauMoe J1abopaTopHOoe OOOpYJOBaHUE ISl BBITIOJIHEHHS YKA3aHHBIX B
nporpamMme 1o (U3MKe YYEeHHUUYECKUX MPAKTUYECKUX padOT U JI€MOHCTPAMOHHOE
00opyaoBaHue.

JleMOHCTpallMOHHOE  000pyJ0oBaHHEe (OPMUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpaMMe 1o (U3UKE KIIOUYEBBIX JEMOHCTpAlUd s
UCCJIEIOBAHMUS  M3y4Yae€MbIX SIBIGHHMH W  MPOLECCOB, ASMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHUHN.

JlabopaTopHoe 00OpymOBaHHE JUIsI YYEHHMUYECKHUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB U OOECreuyMBaeTcsi B pacuére
OIHOTO KOMIUIEKTa Ha JAByX oOydatomuxcs. TeMaTH4yecKue KOMIUIEKThI
1a00paToOpHOTO 000PYJOBAHMS JOJKHBI OBITH IMOCTPOEHBI Ha KOMILIEKCHOM
UCIOJIb30BAaHUU aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ IIU(PPOBBIX J1a0OpaTOPHUIA.

OCHOBHBIMU LIETSIMA U3Y4YeHUS! (PU3KUKHU B OOLIEM O00pa30BaHUM SBIISIOTCS:

e (opmupoBaHue wHHTEpeca W CTpeMJieHUsS OOyJaroUuXcsi K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX HHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHMS U POPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOILLICHHS K OKPYXKAIOIIUM SIBJICHUSM;

e (opmMupoBaHME HAy4YHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4YCHUS
OCHOB CTPOCHHUS MAaTE€pPUH U (PYyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHU OOBACHATH SBJIEHUS C HCIOJIB30BAHUEM
bu3NYeCKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue TpeNCTABICHUN O POIM (UBMKU IS PA3BUTHS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHM.

JlocTikeHHEe 3TUX 1iesied 00ecneunBaeTcs PElIeHUEM CIEIYIONIUX 3aJad B

mporecce u3ydeHus Kypca (GU3UKH Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus:

e MpuOOpPEeTEeHHE  CHUCTEMbl  3HaHUW 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3KKY, 3JIEKTPOJAMHAMHUKY, KBAHTOBYIO (HU3UKY U



AIIEMEHTHI acTPODU3UKY;

e (QopMupOBaHHWE YMEHHMH MPUMEHATh TEOPETUUECKHWE 3HAHUS  JJIs
00bsicHeHUsI (UBUYECKUX SIBJICHUA B MNOPUPOAE U ISl TOPUHSATHUSA
MIPAKTUYECKUX PEUICHUM B MIOBCEIHEBHOW KU3HU,

e OCBOCHHE CIOCOOOB peEIICHHSA pa3IUYHBIX 3aJad C SBHO 3aJlaHHOMN
bu3znyeckol Mozenblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3gaHue (PU3NYeCKor MOJEIH, aA€KBATHON YCIOBUSAM 3aJa4u;

e TMOHUMaHHUE (UUYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO
cpeay;

e OBJAJCHUE METOJAMU CaMOCTOATEJIBHOIO IUIAHMPOBAHUSA U TMPOBEIACHUS
bu3HUecKuX SKCIEPUMEHTOB, aHajdu3a W MHTEpHpeTanud UHGOpMAIlIH,
ompe/ielIeHUs] IOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJbTara;

e CO3JIaHHE YCJIOBHH AJis Pa3BUTHS YMEHUN MPOEKTHO-UCCIEN0BATENbCKOM,
TBOPYECKOU JEATEIBHOCTH.

Ha wusydenme ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro oOIIero
obpazoBanust otBoauTcs 136 vacor: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraembiii B mnporpamme 1o ¢GuU3MKEe MepedyeHb JIa0OpaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTEIb JEJacT BBIOOD
npoBeneHusl J1abOpaTOpHBIX pabdOT M OMBITOB € YYETOM HMHAMBHAYaJIbHBIX
0COOCHHOCTEHN 00y4JaroNIuXCsl.



COJEP KXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®usuka U MeTOAbI HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHUS OKPYkKAKOLIETO
Mupa. Poiib 3KCriepuMEHTa W TEOpHUM B MPOLECCE TMO3HAHUS IPUPOJIBI.
DKCIEpUMEHT B (DU3HUKE.

MonenupoBanue ¢GU3UYECKUX SIBICHUN U mpolieccoB. HayuHble TruUmoTessl.
du3nyeckre 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IpuHLIMIT COOTBETCTBUS.

Pone u mecto pusuku B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHHBI
MHpPA, B TPAKTUYECKON ACATEIBHOCTH JIOICH.

Llemoncmpayuu

AHaJIOTOBbIE W ITM(POBBIC H3MEPUTEIbHBIC IPUOOPHI, KOMITBIOTEPHBIE
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHUuE. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpenHsIi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U
YCKOPEHHE MAaTEpUAIbHOM TOYKH, MX MPOEKIMH HAa OCH CHCTEMbI KOOpPAHMHAT.
CroxeHue nepeMenieHul U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MPAMOJMHENWHOe nBwxkeHue. ['paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NyTH U MepeMEUICHUs
MaTepUAIbHOW TOUYKU OT BPEMEHH.

CBobOosiHOE majzieHue. Y CKOpeHrue CBOOOIHOTO TMaJICHHUS.

KpuBonuneninoe  nBwxeHue. JIBykeHHME  MaTEepUaIbHOM  TOYKM IO
OKPY>KHOCTH C TOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEHHAS
ckopocTb. [lepron u yactora obpaienus. LleHTpocTpemuTenbHOe yCKOpEHUE.

TexHuyeckue yCTpONCTBA W TNPAKTUUECKOE TMPUMEHEHUE: CIUJIOMETP,
JBUKEHUE CHAPSIIOB, LIETIHBIE U peMEHHBIE MEepe/lavuu.

Jlemoncmpayuu

Mogens cucteMbl OTCUETA, WILIFOCTPAUUs KUHEMATHYECKHX XapaKTEPUCTHUK
JIBU>KCHUSL.

[TpeobpazoBanre ABMKEHUN ¢ UCTIOIH30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBukeHus Tena, OpOUIEHHOTO MOJ YIVIOM K TOPHU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOAHOTO MaJeHUS.

Hanpagnenue ckopocTy npu ABMKEHUH 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomul

N3yyeHne HEPAaBHOMEPHOIO JIBUKEHUS C LEJIbI ONPEACICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUST MEXIY MYTSIMH, MOPOUJACHHBIMU TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE NPOMEKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue NBUKEHUA IIapUKa B BA3KOW KUIAKOCTH.

N3yuenne nBUKEHUS Tejia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocutensHOCTH  [amunes. IlepBeii  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. IIpunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI. MaTepraibHOM TOUYKH. Tpernil 3akoH Hpr0TOHA 111 MarepuaibHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuma Tspkectu. llepBas kocmudeckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenust (mokos, ckoiabxeHus:, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cumna TpeHus CKOJbXKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita conpoTHBIEHUS IPU JIBU>KEHUU TeJIA B )KUAKOCTH WM Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE JBUKEHUE a0COMIOTHO TBEPAOIO Tela.

MOMEHT CHIJIBI OTHOCHUTENBHO OCH BpamieHud. [liedo cuibl. YcnoBus
paBHOBECHS TBEPAOIrO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHne uHepIuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

Nsmepenne cui.

Cnoxenue cui.

3aBUCUMOCTH CHUJIbI YIIPYTOCTU OT JAePOopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U MAJAECHUH.

CpaBHEHUE CUJT TPEHUSA MTOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBeCHS TBEPAOIo Tena. Buasl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopHvie padoomul

N3ydenne nBrkeHUs: Opycka 1o HaKJIOHHOM IJIOCKOCTH.



Hccnenopanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOIIMX B NPYKUHE U
pe3MHOBOM O0pasiie, OT ux Jaedopmaliuu.

UccnenoBanue ycioBuUM paBHOBECUS TBEPIOrO Tela, HMMEKMIETO OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenusn ¢ mexanuke

NMnynbe MaTtepualibHOM TOYKM (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK.
NMmnynbec cuiibl M1 U3MEHEHUE HMITYJbCAa Tela. 3aKOH COXPAaHEHHsI HMMITYJIbCa.
PeakTuBHOE NBUXKEHHUE.

PabGora cuiiel. MOIIHOCTE CHIIBI.

Kunernueckass sHeprus MarepuaibHON Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTHHU.

[TorenunanbHas SHEprusl. [TorenuunanbHas SHEprus yIpyro
nedhopMupoBaHHOW  mpyxkuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MIOBEPXHOCTHU 3EMIJIH.

[loreHnmanbHple U HENOTEHUMaNbHbie  cuibl.  CBsi3b  pabOTHI
HEMOTEHUUAIBHBIX CUJ C W3MEHEHUEM MEXaHWUYECKOU JHEPIHMu CUCTEMBI TeEJ.
3aKOH COXpaHEHHS] MEXAHUYECKOW YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yecKkue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHME: BOJIOMET, KOIED,
MIPYKUHHBIN [MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUXKEHHUE.

[Tepexo mOTEHIIMATBLHON YHEPTUN B KHHETUYECKYIO M 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopHvie padbomol

N3yyenue aOCOJIOTHO HEYNpPYyroro yjapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHUEM MEXaHUYEeCKOW IHEPTruu
TeJla Ha NIPUMEPE PACTSIKEHUS PESUHOBOTO JKI'yTa.

Paznen 3. MoaexkyasipHas (pM3UKa U TEPMOJAUHAMHUKA

Tema 1. Ochogvl MoneKynapHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH M UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe naBmwxenue. uddysus. Xapakrep IBHKEHHS U
B3aHUMOJECUCTBUS YAaCTUIl BenlecTBa. MoJenu CTpOEHHS Ta30B, JKHAKOCTENM U
TBEPIBIX TeJ U 00BICHEHHE CBOMCTB BeIlleCTBa HA OCHOBE 3TUX Mojelei. Macca u
pa3mepsl Moneky. KonmnuectBo BemectBa. [locTtostHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUU HJeanbHOro rasa. AOCOJIOTHas TemIepaTrypa Kak mepa
CpelIHEe KHHETHMYECKOW 3HEpruu TEIJIOBOrO JBWKEHHA dactull rasza. lllkama
temrepatyp KensBuHa. ['a30Bbie 3ak0oHBI. YpaBHeHHEe MenaeneeBa—KnanelpoHa.
3akon JlanbToHa. M30mpoleccsl B UACATbHOM T'a3e C MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpeAcTaBIeHHE H30IMPOILIECCOB: H30TEpMa, H30X0pa,
u3o0apa.

TexHuyeckue YyCTpOHCTBA H NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHCKPETHOE CTPOEHUE BELIECTBa, (hoTorpadpuun
MOJIEKYJI OPTAaHUYECKUX COEAUHEHU.

OmnpiThl 0 (P dy3UU KUIKOCTEH U Tra30B.

Monens OpOYHOBCKOTO JBUKCHHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

Mopaenb, WLTIOCTpUPYIOIAs TPUPOAY AABJICHUS ra3a Ha CTEHKU cOCyaa.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHMS HACAJIBHOIO Tasa,
U30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopHvle padoomol

Omnpenenenre Macchbl BO3/lyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEHUM
00bEMa KOMHATHI, IJABJIICHUSI U TEMIIEPATYPhI BO3AyXa B HEM.

Hccnenoanue 3aBUCUMOCTH MEK]ly NTapaMeTpaMH COCTOSIHUSL Pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmoauHaMuueckass cucremMa. BHYTpEeHHsAs 3HEprus TEPMOAMHAMHYECKON
CUCTEMBI U criocoO0bI e€ m3MeHeHnus. KonndecTBo TermioTel U pabora. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HJEAIBHOrO  rasza. Buael  Temsonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIHS, U3JIyYeHHUE. Y enbHas TEIJI0EMKOCTh BEIECTBA.
KonuyecTBO TEM0THI Npu Temionepeaye.

[Tonsitue 006 aamabatHoM mporecce. I[lepBbiii 3aKOH TEPMOIAMHAMUKHU.
[IpumeHeHue mepBOTrO 3aKOHA TEPMOJAMHAMHUKM K H3ompoleccam. ['paduyeckas
UHTEepHpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMoCTh NpoLiecCOB B PUPO/IE.

TemoBple  mamuebl.  [IpuHUOMOBI  JEUCTBUS  TEIUIOBBIX  MAIMH.
[IpeoOpazoBanusi »>Hepruu B TEIUIOBBIX MamuHax. Kosddumuent noneznoro
nevictBusl TeruioBo mamuHbl. [{ukn KapHo u ero kod(g@uIMEHT MOJIE3HOro
JNEUCTBUA. DKOJOTUYECKHE MPOOIEMBbI TEIIOIHEPTETUKHU.



TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTaTElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

WN3meHenne BHYTpEeHHEH SHEPIMH Tella MPU COBEPIICHUH pPaOOThI: BBLIET
npoOku u3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MmyTéM TpeHus (BUACOJEMOHCTPALIMS).

N3MeHnenune BHyTpeHHEN 3HEpruu (TeMIiepaTyphl) Tejia Mpu Terionepeaaye.

OmeiT 1o aanabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoit TypOHUHBI, IBUTATEIs] BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOTO
JIBUTATEJI.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3MmepeHne yaenbHON TEITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eewjecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u konjaeHcauus. Mcnapenue u kuneHue. AOCOMIOTHASA U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO3AyXa. HacelmieHHbId nap. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIICHUS OT AaBJICHUS.

Tépnoe Teno. Kpucranninueckre u aMoppHbie Teaa. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue xpucrtamibl. CoBpemeHHble Matepuansl. [limaBnenue wu
KpUCTayuM3aIus. Y ieabHas TerioTa miaasiaeHus. Cyomumarus.

VYpaBHeHue TemioBoro OanaHca.

TexHuyeckue yCTpONCTBA W NPAKTUUECKOE MNPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUsI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHCJI€ HAHOMAaTEepUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUHU.

Crioco6bl U3MepeHus BIaKHOCTH.

HaGntonenue HarpeBaHus M MJIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOoHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol

N3mepenre OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoanHaMuKa
Tema 1. dnexkmpocmamuxa
DNeKTpu3alusl Tel. OJJNEKTpUYecKud 3apsa. JIBa BuIa dSIEKTPUUYECKUX
3apsiioB. [IpOBOAHUKM, IUAJEKTPUKA U TMOJYTPOBOJAHUKHU. 3aKOH COXpaHEHUs
3JIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodyeuHbll 3JIEKTPUUECKUAN 3aps/I.
Onektpudeckoe mnojie. Hanpsok€HHOCT  3niekTpudeckoro moind. [IpuHuun



CYyNEPHO3ULIMM BJIEKTPUUECKUX MOJel. JIMHMM HAnpsKEHHOCTH 3JIEKTPHUYECKOTO
TOJISL.

Pabora cun  anextpocratmueckoro  mons.  [lorenmuan.  PasHocTh
MOTCHIMANOB. [IpOBOOHUKM W JAUDIEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jusnexrpuueckas IPpOHUIAEMOCTbD.

DnekTpoéMKocTh. KoHngeHncatop. DIeKTpOEMKOCTh TNIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

TexHndeckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETp, DIJIEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHUE DIEKTPONnprOOpOB,
KOHJICHCATOp, KONMPOBAIBHBIN armapar, CTpPYWHBIN IPUHTED.

Llemoncmpayuu

YCTpOUCTBO M NPUHLKI JEUCTBUS JJIEKTPOMETPA.

B3anmoneiicTBUEe HA3IEKTPU30BAHHBIX TEIL.

DIJIEKTPUUECKOE TI0JIE 3apSXKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIEKTpPOCTaTUYECKAs! 3aIUTa.

JIMPAEKTPUKHU B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAN
IJIACTUH, PACCTOSHUS MEXY HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

Vyenuueckuii sxcnepumenm, 1abopamopHvle padoomol

N3Mepenue 351eKTpoEMKOCTH KOHAEH CATOpa.

Tema 2. Ilocmoannwtit 3nekmpuveckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMUSI AJIEKTPUUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1711 ydyacTka LETu.

DIIEKTPUYECKOE COIMPOTUBJIEHUE. YJIEIBHOE COMPOTHUBJICHHUE BEIIECTBA.
[TocnenoBarenbHOE, MapALIEIBHOE, CMEIIAHHOE COCIMHEHUE MPOBOIHUKOB.

Pabora nsnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma. MouHOCTh
3JIEKTPUUYECKOTO TOKA.

DIIEKTPOJABUKYIIAsl CUia U BHYTPEHHEE COIMPOTUBIIEHWE HCTOYHUKA TOKA.
3akon Oma aJis1 OJIHOM (3aMKHYTOM) ayieKTpuyeckoil nenu. KopoTkoe 3amMbIKaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAJIOB.  3aBUCHMOCTD
COIPOTHUBJIEHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKyyMe. CBOMCTBA DJIEKTPOHHBIX IIyYKOB.

[TomynpoBOAHUKH. CobcTBeHHast u IIPUMECHAS IIPOBOJIUMOCTh
noJiynpoBogHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHM TOK B  pacTBOpax M  pacIlaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS TUCCOIUAIMA. DIEKTPOIIHU3.



DnekTpudecknuii TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIMI
pa3psan. Monnus. [Inazma.

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: aMIepMerp,
BOJITMETP, PEOCTaT, HCTOYHUKHA TOKA, DOJICKTPOHATrpEBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUSI, BAKYYMHBIN THOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, OJIYITPOBOAHUKOBBIN JUO/, TrajibBaHUKA.

Llemoncmpayuu

N3MepeHne cuibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTh CONPOTUBICHUS UUIUHIAPUYECKUX IMPOBOAHUKOB OT JIJIMHBI,
IUIOLIAAM MTONEPEUYHOI0 CEUCHHs U MaTepuara.

CMelaHHOe cOeIMHEHNE MPOBOAHUKOB.

[IpsiMmoe wu3MepeHue JIIEKTPOABHXKYIIEM cuibl. KoOpoTkoe 3ambIkaHUE
rajbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[1poBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa v MPOBOJIUMOCTD BO3AyXa.

OIHOCTOPOHHSISE TPOBOJIUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHvle padoomol

N3yuyeHne cMEIIaHHOr0 COeTMHEHHS PE3UCTOPOB.

N3MepeHne 3eKTpOABUKYIIEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHBJICHUA.

Habmronenue snexkrposusa.

MexnpeaMeTHbIe CBSI3H

Nzyyenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiiacce OCyHIECTBISETCA C
y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIM (aKT, TUMOTEe3a, (u3nUecKas BETWYMHA, 3aKOH,
Teopusi, HAOJIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuka: pelnieHUE CUCTEMbl YpaBHEHWH, JIMHEWHas (yHKIuUs,
napabona, runep0oiia, uX rpa)uki U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIMU HA OCHU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupone, 1uddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumusi: IUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIUJIOBbIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEU H
ra3oB, JJIEKTPHUYECKHE CBOMICTBA METAJIOB, 3JIEKTPOJIUTHYECKAs JAHCCOLMALINS,



raJibBaHHKa.

l'eocpaghus: BIaXXHOCTh BO3/AYyXa, BETPhI, OAPOMETP, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHHE ABMKEHUW C HCIOJIB30BAHHEM MEXaHH3MOB,
y4€T TpeHUsT B TEXHHUKE, MOJIIUIMHUKHA, HWCIIOJb30BAHWE 3aKOHA COXpPaHEHUS
UMIyJbCa B TEXHUKE (pakeTa, BOJOMET W JPYTUe), JIBHUTATellb BHYTPEHHETO
CropaHus, mapoBasi TypOUHa, OBITOBOW XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIYYCHUSI COBPEMCHHBIX MAaTEpUajoB, B TOM 4HCJIC HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, D3JEKTPOCTATHUECKas 3allluTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB,
KCEPOKC, CTpYHHBIN IPUHTED, DJIEKTPOHArpeBaTEIIbHBIC IpUOOPBHI,
AICKTPOOCBETUTEIILHBIE TPUOOPHI, TaTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoanuHaMmnKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoneHcTBME  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOW uWHAYyKOUU. llpuHnun cynepnosunnu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKUMU. KapTuHAa NMHHUN MarHUTHOU
VHJYKUWH T10JI51 TOCTOSSHHBIX MAarHUTOB.

MaruutHOoe 1O0J€ NpPOBOJHHMKA C TOKOM. KapThHa JMHHUA HMHIYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MOPsIMOrO MPOBOJHHMKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBue NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOJIyJIb U HalpaBjieHUe. JBUKeHUE 3apSKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHoM noiie. Pabora cuiibl JlopeHna.

SIBiieHue anekTpoMarHMTHOW MHAYKUMM. [loTOK BekTOopa MarHUTHOU
WHIYKIUU. OJEKTPOJABWXKYILAs CUla HWHIAYKIUU. 3aKOH 3JEKTPOMAarHUTHOW
uHaykuu Dapanes.

BuxpeBoe »siektpuueckoe IMoje. OJEKTPOABUAKYIIAsS CHJIa WHAYKIUUA B
IIPOBOJIHUKE, JBUXKYIIEMCS MTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuayktuBHOCTH. SIBJICHME CaMOMHAYKUHMHM. OJEKTPOJABMKYyIIas Ccuia
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYLIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudecknue yCTpONUCTBA W MPAKTHUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTBI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, UHAYKIIMOHHAs [1€Yb.

Jlemoncmpayuu



OnbIT Dpcrena.

OTKJIOHEHHUE AJEKTPOHHOIO ITy4YKa MAarHUTHBIM TOJIEM.

JIvHUM UHIYKIIMYA MarHUTHOTO TTOJIS.

BzaumopeiicTBre 1ByX MIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBrue cuibl JIopeH11a Ha HOHBI DIIEKTPOJIUTA.

SIBiieHME ANEKTPOMArHUTHON UHAYKIIWH.

[IpaBumo Jlenua.

3aBUCHUMOCTh JJIEKTPOABUKYIICH CHIbI MHAYKIUU OT CKOPOCTH MU3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBreHMEe CaMOMHIYKLMU.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydyeHnne MarHuTHOTO MOJIsL KaTYLIKH C TOKOM.

HccnenoBanne NeldCTBUS IOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBaeHUs 2IEKTPOMAarHUTHON UHAYKIIHH.

Paszpnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHbLe KONEOAHUA

KoneGartenbrast  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHUS.
IMapmonnueckue konebanus. Ilepuon, yacrora, ammutyna U ¢asza KojaeOaHHI.
[IpyxuHHBIM MaATHUK. MaTeMaTU4YeCKUi MAasTHUK. YpPaBHEHHE TaAPMOHUYECKUX
konebanuil. [IpeBpanenue sHEPTUM P TAPMOHUYECKUX KOJIEOaHUSIX.

Konebatenbupiii kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIC KOJI€OAaHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AJIEKTPOMAarHuTHBIMM  KoJsieOanusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUU B UJICAJTLHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxawmux KojaeOaHusx. BeIHY)IeHHbIE MEXaHUYECKUE
kose6anus. Pesonanc. BeIHYX/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbiii  TOk. CHHYCOMIANBHBIA MEPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIUTYJTHO€ W JCHUCTBYIOIIEEC 3HAYECHHE CHJIBI TOKa U
HaIPSHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepenaya u noTpedIeHUE IEKTPUUECKON
SHEPruM. JKOJOTMUYECKUE PUCKU MPU MPOU3BOJACTBE 3JIeKTpodHepruu. KymnbTypa
VCTIOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: JIIEKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JINHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

Uccnenoanue mnapaMeTpoB KoieOATEIbHON CHUCTEMBbI (MPYXKUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).

Habmronenue 3aTyxaromux KojieOaHui.



HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

OcuuniorpaMmsl (3aBUCUMOCTH CHJIbI TOKA U HAIPSIKEHHs] OT BPEMEHH ) ISt
AJIEKTPOMATHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mociienoBaTENIbHOM COCIWMHEHHHM PE3UCTOpPA, KaTYIIKH
WHJYKTUBHOCTH M KOHJIEHCATOpPA.

Mogenb TUHUM 3IEKTpOnepeayn.

Vyenuueckuii sxcnepumenm, 1abopamopHvle padoomol

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJICOaHUH I'py3a HA HUTH OT
JUIMHBI HUTH U Macchl rpy3a.

UccnenoBanue nepeMEHHOr0 TOKa B ILEOM U3  IOCIEJ0BaTEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 6OIHbL

Mexannueckne BOJIHBI, YyCIIOBUsL pacnpoctpadHeHus. llepuon. CropocThb
pacrnpocTpaHeHUsT W JJIuMHAa BoOJHBL [lomepeuHble W MPOAOJBHBIE BOJIHBI.
Nurepdepennus u qudpakims MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. I'poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI U3JIYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtanus BektopoB E, B, V B snekrpoMaruutHoit BoiaHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJH: OTPaKEHHE, TPEIOMIICHUE, MOJIsIpu3aius, Tudpakius,
unrepdepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3meKTpOMarHUTHRIX BOMH. [IprMeHeHre 3eKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyHIMIBI paANOCBA3U U TeaeBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpEebl.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTMKAa B TEXHUKE W MEAULMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OOGpa3oBaHue U pacrpoCTpaHEHUE MONEPEUHBIX U MPOJAOJIbHBIX BOJH.

Konebmnromeecs: Teso Kak UCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue uatepdepeHnn u nudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3m TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KoJieOaHUH.

HccnenoBanue CBOWCTB DJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npesioMJIeHUE, ossipu3anus, Iudpakius, nHTephepeHus.



Tema 3. Onmuka

['eomeTpuueckas onrtuka. I[IpsMonumHENHOE pacnpOCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHuil B
IIJIOCKOM 3€pKajie.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHS cBETa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHBII Yroa IMOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cera. CnoxHbli cocTaB Oenoro ceta. L[Ber.

ColOuparomie ¥ pacceuBarolive JuH3bl. ToHkas JnwmH3a. DOKyCHOE
paccTOsIHUE W ONTUYECKas Cuila TOHKOW sMH3bL. IlocTpoeHne n3oOpakeHuil B
coOMparomuX W pacceuBaOIMX JMH3aX. DopMyra TOHKON JIMH3BL. Y BEIHUYCHUE,
JABAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepeninus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcaoBusi HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBeta. HudpaknuonHas peméTka. YciaoBue HaOM0ACHUS
[JIaBHBIX ~MAKCMMYMOB TIpHM NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyMa,
(doToanmapar, NPOECKLUMOHHBIA almapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTtuyeckue npruOOpBHI.

[TomHOE BHYTpEeHHEE oTpaxeHue. Monenb CBETOBOA.

UccnenoBanue cBOWCTB U300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIa, TEJIECKOIa.

Habmronenue uatepdepeHnm ceTa.

HaGnronenue nudpakmum ceera.

HaGnronenue nucnepcuu cBeTa.

[lonydeHue crnekTpa ¢ NOMOIIbIO IPU3MBI.

[Tonyuyenue crnekTpa ¢ MOMOIIbIO TU(PPAKIUOHHONW PEIIETKH.

HaGnronenue monsipusanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopHvle padoomul

M3mepeHne nokasaTess IpeIOMIICHHS CTEKIIA.

UccnenoBanue cBOWCTB U300paKEHUI B JIMH3AX.



Habmonenue nucnepcuu cpera.

Paznen 6. OcHOBBI ClIeHMAJIBHON TEOPUU OTHOCHUTEJILHOCTH
I'panuupl  OPUMEHUMOCTHM  KJACCHUYECKOM  MexaHuku.  IlocTymarbl
CIICIMAJIBHOM TEOpPHM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETA B BAKyyMe, IPUHLIHI OTHOCUTEIbHOCTH JWHINTENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHH U COKpAILICHHE
JUTUHBI.
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIHI.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEJSITABUCTCKON YaCTULBl. DHEPTHS
IIOKOS.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6aHmMoBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue Gororpdexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmreriHa 11 dportorddekra. «KpacHas rpaHuia»
dotorpdexra.

JaBnenue ceta. OnbiThl 1. H. JleGenera.

XHUMHUYECKOE JEeHCTBHUE CBETA.

Texaudeckue yCTpPONWCTBA M TMPAKTUYECKOE NpPHUMEHEHHUE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otor(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEIIHETO (HoTOIPdeKTa.

Ceeronuon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHUIO 0 -4acTHIL.
[Lmanerapnas moxens aroma. Ilocrynarel bopa. M3inydenue u mnoriomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOTO YpPOBHS J3HEPruu Ha Jpyroi. Bumbl
criekTpoB. CHEKTp YpOBHEHN 3HEPTUU aTOMa BOAOPO/A.

Bonnoselie cBoiicTBa yactul. Bonnel ne bponnsa. KopnyckynsipHO-BOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3IyYCHHE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOM), Ja3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.



OnpeneneHre AJIMHBI BOJHBI J1a3epa.

HaGntonenue nuHedyaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

Habmronenue nuHevyaToro crnekrTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKa3bIBAIOIINE CII0KHOCTh CTpoeHus sapa. OTKpeITHE
paanoaktuBHOCTH.  OmbiTel  Pe3deppopaa 1o ompeneneHHIo  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, OeTa-, ramma-u3Iy4deHHUs.
BinvsiHre paaroakTUBHOCTH HA KUBbIE OPTraHU3MBI.

OtkpelTHE  mpoTOHA W HeWTpoHa. HykioHHas  mozmens  sAmpa
I'efizen6epra—MBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormbl.

Anbda-pacnan. OIEKTPOHHBI W TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIy4eHNe. 3aKOH paJOaKTUBHOIO pacraja.

DHeprus CBs3U HYKJIOHOB B szipe. AnepHbie cuibl. [JedekT maccol sapa.

S nepuble peakuuu. JleneHue u CUHTE3 sIEp.

Anepnwiii peaktop. TepmosiaepHbii cuHTe3. IIpobGieMbl M MEPCIEKTHUBBI
SAIEPHON YHEPTETUKUA. JKOJIOTHYECKUE ACTIEKTHI SIACPHON DHEPTETHKHU.

OneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTtop1 HAOMIOEHUS U PETUCTPAIMK JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanbHbIe B3auMoIedcTBUs. ENMMHCTBO (hr3ndeckoit KapTUHBI MUPA.

TexHuueckue yCTpOHUCTBA U MPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
BuiibcoHa, siepHbIil peakTtop, aToMHast bomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHvle padbomol

UccnenoBanue TpekoB YacTull (0 rOTOBBIM (OTOrpadusim).

Pa3znen 8. dieMeHTHI ACTPOHOMUM M ACTPOPU3UKH

Otansl pa3BUTHUA acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bé3gnoro HeOGa. Co3Besnus, sSpKHe 3BE3IbI, IJIAHETHI, WX BHUIUMOE
JIBIDKCHHE.

ConHeuHasl cucTema.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHepruud CoisiHIIa U 3BE3.
3BE37bI, UX OCHOBHBIC XapaKTEPUCTUKU. [[harpamMma «CHEKTpajdbHbIM Kilacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEAOBATSIHLHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTBY» [JIs1 3BE3] TJIABHOW MOCJIEAOBATEIBLHOCTH. BHYTpeHHEe CTpoeHHe
3BE371. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUN U dBoironnu CoHIA U
3BE3/. DTalbl )KU3HU 3BE3.



Muieunsiii [Tyte — Hama I'amaktuka. Ilosnoxxenue u aBuxenne CoiHLA B
["anaxtuke. Tunsl ranaktuk. PaguoranakTuky v KBasapbl. YEpHbIE IBIPHI B Apax
raJaKkTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa606ma. Pazoeranne rajgakTuk.
Teopus bosbioro B3pbiBa. PEIMKTOBOE M3TyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeTtaranakTuka.

Hepeménnsie npobiemMbl aCTpPOHOMUM.

Yuenuueckue nabarooenus

HaGntonenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl ONPE/ICTICHUs TTOJIOKEHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31Ms1 CEBEPHOIO MONYIIApUs U SIPKUE 3BE3BI.

Ha6mronenus B teneckon Jlynsl, mnaner, Mneunoro [lyTu.

O6o0marwmee NOBTOpeHne

Ponp ¢Qusuku © acTpoHOMHM B IKOHOMUYECKOH, TEXHOJOTHMUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cepax AesITeIbHOCTU YEJOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, POJIb (U3UUECKON TEOpUHU
B (GOpPMHpPOBAHMM TIPEACTABICHUN O (QU3NYECKOW KapTUHE MHpA, MECTO
bu3UYECKO KapTUHBI MHpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUN O TPUPOJE.

MexknpeaMeTHbIE CBA3U

N3yuenue xypca ¢uzuku 6a30Boro ypoBHsi B 11 Kiacce ocyliecTBIisieTCs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTMHU, XUMUHU, Freorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHUWE, HAay4YHbIM (akT, Tumnoresa, (pu3nueckas BeTWYMHA, 3aKOH,
Teopusi, HaOJIIOIeHHE, IKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelIEHHE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKHE
GbyHKIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX IMPOEKIMH HA OCU KOOPJAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUNA, NPU3HAKKA TMO0J00MS TPEYyroJibHUKOB,
onpeesieHUE IIOMaAM MIOCKUX GUryp u oobemMa Te.

buonocus: >nekTpuyeckue SBICHHS B KUBOW MpUPOJE, KoyeOaTelbHbIE
JNBW)KEHUS B )KMBOM MPHUPOJIE, ONITHYECKUE SIBJICHUS B KUBOW MPUPOAE, ACHCTBHE
paauanyy Ha KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUS KPHUCTALIUYECKON PEMIETKH, CHEKTPATbHBIN
aHajus.

l'eocpachua: wmarHuTHBIE TONMIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX DY/,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUM.



Texnonoecus: JWHUU DJIEKTpOIepenad, TIE€HEepaTop MNEPEMEHHOIO0 TOKa,
3JIEKTPOJBUTATENIb, MHAYKIIMOHHAS M€4Yb, paaap, PaJUuONpPUEMHUK, TEIECBU3O0P,
aHTeHHa, Tenedon, CBU-neuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAas ONTHKA,
conHeuyHas Oarapes.



IINTIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJIHEI'O OBHLHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Du3mka» Ha ypOBHE CpPEIHET0 OOIIero
oOpazoBanwus (0a30BBI YPOBEHB) JOJDKHO OOECIEYUTH JTOCTHIKCHHUE CIICTYIOITIX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3ybTaThl OCBOCHUS YyUeOHOTO mpeaMeTa « Pu3nKay JOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYy4YarIMUXCA PYKOBOJCTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHIICKOr0 OOIIEeCTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITa U OMBITA JEATEIBHOCTH B MPOLECCE Pealn3ali OCHOBHBIX HAIpaBICHUN
BOCMUTATEJILHON E€SATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITUN 00YUAIOMIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpPECAX TPaxJaHCKOTO
o011ecTBa, y4acTBOBaTh B CaMOYIPABJICHUH B 00pa30BaTEIbHONW OpraHU3alllu;

YMEHHUE B3aMMOJEHCTBOBATH C COLIMATLHBIMU MHCTUTYTAMH B COOTBETCTBHH C
X (PYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JEATENBHOCTH;

2) IaTpUMOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCUICKOM rpaXJaHCKOM UJCHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHUXKEHUSIM
POCCHUNCKUX YUYEHBIX B 00J1acTH (DU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JNESITEIbHOCTH YUEHOTO;

OCO3HAHME JTUYHOTO BKJIaJla B MOCTPOECHUE YCTOMUYMBOTO OYAYIIEro;

4) 3CTETHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAsA 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucymiero Gpu3n4ecKo Hayke;



5) TPy10BOr0 BOCIIMTAHMS:

UHTEpPEC K pa3NMuHbIM cdepaM NpodecCHOHaTbHON AESITeIbHOCTH, B TOM
YUCJIE CBSI3AHHBIM C (PU3MKOW M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyay1ieil npodeccuu U peanu3oBbIBATh COOCTBEHHBIE KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3MKK HA TPOTSKEHUU BCEU JKU3HU;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh IKOJIOTMUECKON KYJIBTYphl, OCO3HAaHUE TIJ100aIBLHOTO
XapakTepa HKOJIOTHYECKUX MpodIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE IEMCTBUM B OKPYKAIOIIEH CPEIE HA OCHOBE
3HAHUS LENEN YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacIIMpeHNue OmbITa JEATEIBHOCTH DJKOJIOIMYECKOW HAIIPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUN MO (PUBHKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUSA:

c()OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI (PU3MUYECKON HAYKU;

OCO3HAHHE LIEHHOCTHM HAYYHOM JESITEIbHOCTH, TOTOBHOCTH B MpOLECCEe
u3ydeHus:  (U3MKA  OCYLIECTBIATH  MPOEKTHYHD U HMCCIEIOBATEIbCKYIO
NEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jornueckue aecTBHUA:
CaMOCTOSITEJIbHO  (opMyJMpOBaTH UM aKTyaJu3UpoBaTh  IpolieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh UEIH JCATEIbHOCTH, 3aJaBaTh NapamMeTpbl U KPUTEPUH UX
JIOCTHKCHHUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W TMPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBl ¢ YYETOM aHalr3a UMEIOITUXCS
MaTepHUaIbHbIX U HEMATEpUaTbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B  JIEATEIIBHOCTh, OILEHUBATh COOTBETCTBUE
pE3yJIbTATOB LEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUMN IE€SATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBIIONHATH pabOTy B YCIOBHSIX  pPEalbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHU )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciiegoBare/IbCKue JeHCTBUS:
BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMH MOHATUAMU W METOJAMU
bu3uYECKON HAYKH;



BJa/I€Th HaBbIKaMU Y4eOHO-HCCIEA0BATEIbCKON U IPOEKTHOMU JESATENIbHOCTH
B 00s1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TOUCKY
METOJIOB pelieHus 3afad (PU3MUECKOro COAEp)KaHMS, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJaJE€Th BHUAAMU JIEATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HaHUS, €ro
UHTEPIIPETAllNK, MPEOOPA30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIUSX, B TOM YKCJIE MPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajayy,
BBIIBUTaTh TUIOTE3Y €€ pELIEHUs, HaXOJUThb apryMEHThl Ul JOKa3aTesIbCTBA
CBOMX YTBEP)KIEHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pEIICHUs 3aJadydl  pPe3yibTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (opMylIHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEbHON
TSI TEIbHOCTH, B TOM YHCIIE MTPH U3YUYCHUU (PU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OLIEHUBATh NMPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HAaHWA 1O (U3MKE B MPAKTUYECKYHO 00JacTb
KHU3HECATCIILHOCTH,

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEHU, MIPEAJaraTb OPUTHHAIbHBIC TOAXObI U PEILICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4yHl, AOIYCKAIOUIUE albTePHATUBHbBIC PEIICHUS.

Pa6ora ¢ undpopmanmueii:

BJIa/IeTh HABBIKAMH MONy4YeHHsS] WHPOpMAnUU (HU3MUECKOTO COACPKAHHS U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IOUCK, aHalu3,
CUCTEMATHU3allMI0 U HMHTEpHpeTaluuio MHQOpMALUU PA3IUYHBIX BUIOB U (opM
NpeICTaBICHHUS,

OILICHHUBAThH JTOCTOBEPHOCTH MH(POPMAIUH;

UCIIONb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMM B pEUIEHUM KOIHUTHBHBIX, KOMMYHUKATHUBHBIX U OpraHU3allMOHHBIX
3a7a4 C COOJIOJICHMEM TpeOOBaHUM SProHOMHUKH, TEXHHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TPaBOBBIX W  ATHUYECKHX HOPM, HOPM
uH(OPMAITMOHHOM 6€30TaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UUECKOrO COJEpKaHUSA B PA3NIUUYHBIX (opmarax c
y4€TOM Ha3zHadeHHsI HHPOPMAIIUU U LIETIEBON ayTUTOPUH, BBIOUPAs ONTUMATBHYIO
dbopMy TpecTaBICHHS U BU3yaTU3alllu.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE eiliCTBHUS:
OCYIIECTBIISATH OOIICHNE Ha YPOKaX (PM3UKH U BO BHEYPOUHOU NIEATCILHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldd ®  CMST4Yath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHUS C HMCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJb30BaTh NMPEUMYIIECTBA KOMAHAHON W WHIMBUYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JICUCTBHUM C y4ETOM OOIIUX
MHTEPECOB U BO3MOXXHOCTEW Ka)JOT0 WieHA KOJJICKTUBA;

NPUHUMATh LEIW COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJMHHUPOBATh JICMCTBUS MO €€ HOCTHXKEHHIO: COCTaBJISATh IUIAH JCUCTBUI,
pacrpenensaTh poJii ¢ y4éTOM MHEHUH YYaCTHHKOB, OOCYXXIaTh PE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJAa M KaXJOrO0 Y4YaCTHMKAa KOMAaHJbl B
00IIMIA Pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE IPOEKThI, OILIEHUBATh HUJEU C TMO3ULHMM HOBHU3HHBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYHIIECTBJISITh MMO3UTUBHOE CTPATETHMUYECKOE TMOBEACHHE B Pa3IUYHBIX
CUTYAIIUSIX, TIPOSBIATH TBOPUYECTBO U BOOOpaKCHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIEe €iiCTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHUHU, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IJIAaH PEHICHHUS PACYETHBIX M KadeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOTHI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN M MIPEANOYTEHU;

JaBaTh OILIEHKY HOBBIM CUTYallUsM;

pacmupsATh paMKH yIeOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IIPEATIOUTCHUH;

JejaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh e€ro, OpaThb Ha ceOs
OTBETCTBEHHOCTH 3a PECIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HPYIUIMA B 0OJIACTH
(bU3UKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIA UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  IIO3HABATEIBbHOM  pedIeKCMHM  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUI W MBICIUTEIBHBIX TIPOIIECCOB, WX pPE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIB30BATh MPUEMBI PEQIICKCUU VISl OTICHKU CHUTYallid, BEIOOpA BEPHOTO
pelieHus;



YMETh OILICHUBATh PUCKH MU CBOEBPEMEHHO MPUHHMMATh PELICHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHalIHW3€ pe3yJbTaTOB
NEeATENbHOCTH;

IpUHUMATh ce0s, MOHUMAasi CBOU HEIOCTAaTKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JpYTUX IpU aHalu3e pe3yJbTaToOB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTHX HA OUIMOKH.

B mpouecce nT0CTUXKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPaMMBbI
no ¢u3uKe I YPOBHS CpPEAHEro oOIero o0pa3oBaHHs y OO0ydaroluxcs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaratoIii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HANPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOILMOHAIBHOU C(ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUsA, BKIIOYAKOUIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
SMOIMOHAJIBHBIM U3MEHEHHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKJIKOYAOIIEH CTPEMIIEHUE K JOCTHKECHHUIO LIENU U
yCcHexy, ONTUMH3M, WHHUIMATUBHOCTb, YMEHHWE JE€UCTBOBATh MCXOJs U3 CBOMX
BO3MO>KHOCTECH;

AMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBaTh €ro IMpU OCYIIECTBICHUH OOILIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, MIPOSIBIATH UHTEPEC U pa3peiiaTh KOHPIUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YYAIOIIMXCS YMEHHM:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MeCTO (pU3UMKH B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTH JIIOJIEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHHMS] M3YyUYEHHBIX (U3MUECKUX MOJIENei:
MaTepuaabHas TOUKa, MHEpLUaibHas CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIIO,
UJICaJbHBIN a3, MOJIEIM CTPOEHUS Ta30B, )KUIAKOCTEN U TBEPIBIX TEJ, TOUECUYHBIN
ANEKTPUYECKUH 3apsi IPHU PEeIIeHUH (PU3MYECKUX 3a/]1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLIECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



JJEKTPOAUHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBUKEHUE, CBOOOJHOE MAaJeHHE TeN, [BMXKEHHE IO OKPY>KHOCTH, HWHEpLHMS,
B3auMoJielicTBue Tel, nuddy3usi, OPOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHHE 00bEMa TeJ MPU HArpeBaHUU (OXJIaXACHHUHN), TETNIOBOE
paBHOBECHE, HCMAPEHUE, KOHJEHCAIUs, IJIABJICHHE, KPUCTAJUIM3aLUs, KUIICHUE,
BJI&YKHOCTbh BO3]lyXa, OBBIICHUE IABJIECHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
coCyze, CBfA3b MEXIy [apamMeTpaMH COCTOSHMS Ta3a B M30Ipoleccax,
IIEKTpU3aLMs TEN, B3aUMOJEHCTBUE 3apsAI0B;

OMUCHIBATh MEXAHUYECKOE JBWKEHHUE, MCIOJb3Yysl (PU3MUECKHE BEITUYUHBI:
KOOpAWHATa, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIMAIbHAs JHEPIUs, MEXaHUYECKas
paboTta, MexaHMuYeCKass MOIIHOCTb; IpPH ONUCAHUU MPaBUIBHO TPAKTOBATh
(bu3HUeCKUil CMBICI HUCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYEHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMU;

ONKCHIBATh H3YyYECHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYMHBL: JaBJIEHUWE rasa, TemIepaTypa, CpeaHss
KMHETUYECKAsh DHEPTUSI XaOTUYECKOr0 JBUKEHHUS MOJIEKYJI, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsS SHEprus, paboTta rasa,
KOA(QQUIIMEHT TMOJIE3HOTO JEWCTBUA TEIUIOBOTO JBUTATENs; MPH OMHCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3MYECKUH CMBICI MCIOJIB3YeMbIX BEIMYUH, HX
0003HAUEHUSI U E€OUHULBI, HAXOAUTb (QOPMYJbI, CBS3BIBAIOUIUME JIAHHYIO
(pM3HYECKYIO BEJIMYMHY C IPYTUMHU BEIUYHUHAM;

OIMCHIBATh U3YYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U JIEKTPUYECKUE
sBJICHUsI (IIPOLIECCHI), UCTIONB3YST (PU3NUYECKUE BEIMYMHBI: AJIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE TOJIE, HAIPSKEHHOCTD MOJIsA, MOTEHIMAJ, Pa3HOCTh MMOTEHIIMAJIOB;
OpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIHIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HA4YeHHs M EIUHUIIbI, yKa3blBaThb (HOPMYJIbI, CBSI3bIBAIOIIME
JMAHHYI0 (PU3UYECKYIO BETMYUHY C JPYTUMU BEJIMUYUHAMU,

aHAIU3UPOBaTh (U3MUECKUE MPOLECCHl U SIBICHUS, UCHOIb3Ys (U3MUECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH BceMupHOro Tsarotenus, I, II n III 3axonsr HeroToHa,
3aKOH COXpPAaHEHMS MEXAHWYECKOW OHHEPIuM, 3aKOH COXPAaHEHHs HMILYJIbCa,
NPUHLHUIN CYNEPHO3ULIHUHA CUJ, HNPUHUMUII PaBHONPABUA HHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOEHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETHUYECKOM YHEPTUM TEIUIOBOTO JBUKEHHUSI MOJIEKYII C
a0COJIIOTHON TEeMIepaTypoid, MEePBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia, 3akoH KysjnoHa, Npu 3TOM pas3iuyarh CJIOBECHYIO
(GOpMYIMpPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAXKEHHE U YCIIOBUS (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPHUHLMIIBI JEUCTBUS MAIIMH, HOpUOOpOB U
TEXHUYECKUX YCTPOWCTB; paszinyaTh YCJIOBHUS MX 0€30MaCHOTO HCIONb30BAaHUS B
IIOBCEHEBHOM JKU3HU;

BBIMOJIHATh JKCHEPUMEHTHl IO HCCIAEAOBAHUIO (U3UYECKUX SBICHUM H
IIPOLIECCOB C HCIIOJNIB30BAHUEM IIPSMBIX M KOCBEHHBIX W3MEPEHHH, INPU ITOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Y4YEOHOTO OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 O0OpYAOBaHMS, NPOBOAUTH OMNBIT WU
(opMyIUpOBaTH BHIBOJBL;

OCYIIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO U3MEPEHHS] U HCIOIb30BaTh W3BECTHBIC
METOJbI OLEHKH IOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NPHU ITOM KOHCTPYMPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3ybTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B
BUJI€ TaOIUI U rpaMKoB, AeNIaTh BBIBOJBI 10 pe3yJIbTaTaM MCCIIEA0BAHMUS;

co0iroAaTh mpaBuiia 6€30MacHOro TpyJAa MpU MPOBEICHUU HCCIIEeI0OBAaHUM B
pamMKax y4eOHOTro SKCHEpHUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOW U IPOEKTHOM
JESATEIBHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1TA0OPATOPHOIO
000pyA0OBaHUS;

pemarh pacuéTHBIE 3aJadyd C SBHO 3aJaHHONW (PU3WYECKOW MOJEIbIO,
UCTIOJB3Ys (PU3MUECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3UUECKUE BEITUUYMHBI U (HOPMYJIBI,
HEOoOXoaAuMbIe I €€ pElIeHHs, MPOBOAUTh PACUETHI U OLIEHWBATH PEATBHOCTH
MOJy4YE€HHOT0 3HaYeHUs (PU3MUECKON BETUUYHHBI;

penaTh KaueCTBEHHBbIE 3aJa4l: BBICTPAUBATh JOTUYECKHA HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C ONOpPOW HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SIBICHUS,

UCIOJB30BaTh  MPU  pEIIeHMH  y4eOHBIX  3a/Jady  COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJIOTMH JJISl IOMCKA, CTPYKTYpPUPOBAaHUS, UHTEPIIPETALIUU
U IpeICTaBJICHUs] Y4eOHOM U HAyYHO-NOMYJIIPHON MH(OpMAaIIMK, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIYyYaeMyI0 HH(OpMaLUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIEr0 MHpa, B pPa3BUTHUE
TEXHUKUA U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MpU OOpallleHuu ¢ NpubopamMu U TEXHUUYECKUMHU
yCTpOMCTBaMM, JIJIsl COXPAHEHHUS 370POBbsl U COONIOAECHUS HOPM 3KOJOTHYECKOTrO
MOBEJICHUS B OKPYXKAIOIIEH CpeELE;



paboTaTh B TpYIIE C BHIIOJIHEHHUEM pa3JIMYHBIX COIUAIBHBIX PpOJIEH,
IJIaHUPOBaTh PpalbOTy TPYIIbI, palMOHAIBHO paclpeesiTh OO0S3aHHOCTU W
IJIAHUPOBATH ACSATEILHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIcKBAaTHO OLICHUBATH
BKJIAJT KQXJIOT0 U3 YYACTHUKOB TPYIIIHI B PEIIEHNE pacCMaTpUBAEMOM MPOOIEMBI.

K konmy oOyudenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYyYAIOIIMXCA YMEHUMN:

JEMOHCTPUPOBATh HA MPUMEpPAX POJb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUW, B MPAKTUYECKON AEATEIbHOCTU JIIOJIEH, LIEJIOCTHOCTh U E€IUHCTBO
bu3uYECKO KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBI TPUMEHEHHUS M3YYEHHBIX (U3UYECKUX MOJEINEi:
TOYEYHBIN 3JIEKTPUUYECKUN 3apsil, JIyd CBETA, TOUCUHBbIM UCTOUHUK CBETA, s/ICpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fjipa NMpU pelieHUuH (PU3NYECKUX
3aj1ad;

pacno3HaBath (U3NYECKUE SBJICHUS (ITPOIECChI) U OOBIACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: dJIEKTpUUECKasi MPOBOANMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEMCTBUSA TOKA, B3aHUMOJCICTBHE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUMs, JEHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM U JIBIXKYIIHUMCS 3apsijl, AJICKTPOMAarHUTHbIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETA, OTPAXKEHHUE, IPEIOMIICHHUE,
uHTeppepeHius, audpakius U TOJNApU3alMs  CBETa, JUCHEPCHUsl CBETa,
dbotoanekTpudeckuii 3Qpdext (hoTodddeKT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HMCKYCCTBEHHasd
PaauOaKTUBHOCTb;

ONMHCHIBATh W3Y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE,  DJCKTPUUECKYI0  TPOBOJAMMOCTh  Pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), UCMONB3Yysd (DUINUECKUE BEIUYUHBI:
AIEKTPUUYECKUIN 3apsijl, CHJIa TOKA, JJIEKTPUUYECKOE HAIPSHKEHUE, AJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIUANIOB, JIEKTPOABUKYINAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHla, WHIYKTUBHOCTH
KATYILIKU, SHEPrus HJIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MEpPHOJl M YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpE, 3aps]l M Cujla TOKa B TIpolecce
rapMOHUYECKHX JJEKTPOMATHUTHBIX KoyieOaHui, (POKYCHOE pacCTOSHHE U
ONTHYECKAs CWia JIMH3BI, MPU ONHCAaHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUI
CMBICI HCIOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS U EJUHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JaHHYH (U3MYECKYI) BEJIMYUHY C JIPYTUMU
BEJINYNHAMU;

OMUCHIBaTh M3YyYCHHBIE KBAHTOBBIE SIBJICHUS U TIPOIIECCHI, HCIOJB3YSI
(dbu3uYeCKrEe BEIUYUHBI: CKOPOCThb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPrUsl U UMIYJIbC (DOTOHA, EPHO/ MOJTypacnaa, SHEPIrusl CBA3U
aTOMHBIX SIJIep, NpPHU ONUCAHUM TPABWIBHO TPAKTOBATh (U3UYECKHM CMBICI
UCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHMS] U E€AUHUIBI, YKa3blBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIMYMHY C JAPYTUMU BEIUYHMHAMH,
BBIUNCIIATh 3HaUEHUE (PU3UUECKON BETMUHUHBI;

aHAIM3UPOBaTh (U3UYECKUE MPOLECCHl U SIBICHUS, MUCHOIB3Ys (PU3MUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapajliieIbHOrO
COCJIMHEHUsT NPOBOAHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH 3JIE€KTPOMAarHUTHOMN
MHAYKIUH, 3aKOH IPSIMOJMHEWHOIO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHsI CBETa, ypaBHeHUE ODiHIITelWHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHUs
IIEKTPUYECKOr0 3aps/ia, 3aKOH COXPaHEHUs MAacCOBOr0O YMCIA, MocTynaTsl bopa,
3aKOH paJMOaKTUBHOI'O pacnaja, Mpu 3TOM pas3iindarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOE BbIpaXEHHE M YCIOBUS (IpaHULbI, 0O0JacTH)
IPUMEHUMOCTH;

ONpEIENATh HAIIPaBJIECHUE BEKTOPA UHAYKIIMM MarHUTHOT'O MOJIs IPOBOJIHUKA
C TOKOM, cuibl Amriepa u cuiibl JlopeHna;

CTPOUTh W ONKCHIBATh HM300paX]KEHUE, CO3/JaBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH301;

BBIMOJIHATh AKCHEPUMEHTHl IO MCCIEAOBAHUIO (UBUYECKUX SBICHUH MU
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX W3MEPEHUM: IPU 3TOM
dbopmynupoBath mpobiieMy/3agadyy W TUIOTE3y Y4YeOHOTO OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY H3 MPEIJIOKEHHOIO0 O0OpYAOBaHMS, NPOBOAUTH OMNbBIT WU
(GopMyIHUpOBaTH BHIBOBL;

OCYIIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO W3MEPEHHsS] U HCIOIb30BaTh U3BECTHBIC
METO/bI OLEHKH IOTPEITHOCTEN N3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTU (U3WYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEPEHMM: TpU O3TOM KOHCTPYMpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (DU3MYECKHUX BEJIIMYMH B BUAE TaOJHULl U
rpaduKoOB, J1€JaTh BBIBOJBI IO PE3YJIbTATAM UCCIEI0BAHMS,

coOiroAaTh mpaBuiia 6€30MacHOro TpyJAa MpU MPOBENCHUU HCCIIEIOBAaHUM B
pamMKax y4eOHOTrO SKCHEpPHUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOW W IPOEKTHOM
JESATEIBHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
000pyAOBaHUS;

pemarh pacuéTHBIE 3aJadyd C SBHO 3aJaHHONW (PU3WYECKOW MOJEIbIO,
UCTIOJB3Ys (hU3MUECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHs 3a7auu
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3UUECKUE BEITUUYMHBI U (HOPMYJIBI,
HEoOXoaAuMble I €€ pEelIeHHs, MPOBOJUTHh PACUETHI U OLIEHWBATH PEATBHOCTH



MOJy4YE€HHOT0 3HaYeHUs (PU3UUECKON BEJTUUYMHBI;

pelaTh Ka4eCTBEHHBIE 3aJ]a4H: BBICTPAUBATD JIOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHUM C ONOPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKUE SIBICHUS,

UCIOJb30BaTh  MpU  pElIeHMHM  y4eOHBIX  3a7ad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALlUN
U IPEICTaBICHUs] Y4eOHOM M HAyYHO-NOMYJIIPHON MH(OpMAaLMH, MOTYYEHHON U3
Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATU3UPOBATh MOIy4aeMylo HH(OPMALIUIO;

OOBSICHATh TNPUHLUIBI JEUCTBUS MalllMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MpU OOpallleHuu ¢ NpubopamMu U TEXHUUYECKUMHU
yCTpOMCTBaMM, JUIsl COXPAHEHHUS 370POBbsI U COONIOAECHUS HOPM 3KOJOTHYECKOTrO
MOBEJICHUS B OKPYXKAIOIIEH CpeELE;

paboTatb B TpYIIE C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBaTh PabOTy TPYINIbl, PALMOHAIBHO PpAaCIpenesTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aICKBaTHO OLICHUBATh
BKJIAJl KQXJ0r0 U3 YYACTHUKOB I'PYIIIbI B pELIEHUE pacCMaTpUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM (uudgposrie)
) NpOrpamMmbl Bcero Kontponuer HpakTuiecku o0pa3oBaTe/ibHbIE
e padoThl e padoThI pecypebi
Paznen 1. DUBUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUSA 2 https://m.edsoo.ru/7f41bf7
2
Uroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunnemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Wroro no pazaeny 18

Pasnen 3. MOJIEKYJIAPHAA ®U3UNKA U TEPMOJAUHAMMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOH
TEOpHH

9

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7




| 2

bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIUHAMHUKHU 10 https://m.edsoo.ru/7{41bf7
2
bu6mmoreka [JOK
ArperaTHbie COCTOSIHHS BEIIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
®da3oBbIe IEPEXOIbI >
Wroro o paszaeny 24
Paznen 4. DJJIEKTPOJINUHAMUKA
bu6mmoreka [JOK
4.1 DJIEKTpOCTaTHUKA 10 https://m.edsoo.ru/7f41bf7
2
. . bubnmoreka [JOK
[TocTosHHBIN 25eKTpUYECcKuid TOK. TOKHU B
4.2 12 https://m.edsoo.ru/7f41bf7
pa3IMYHBIX Cpeaax 5
Uroro no pasneny 22
Pe3epBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KUIACC

Kouan4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
) NpOrpamMmblI Bcero KonTposbHb IpaxTHIecKH o0pa3oBaTe/bHbIE
e padoThbl e padoThbI pecypebi
Pa3nen 1. JIEKTPOAUHAMHUKA
bu6mmoreka [IOK
MarsuTHoe 1moJje. IJIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKIIHUS .
Uroro no pasneny 11
Pa3nen 2. KOJIEBAHHWS U BOJIHbBI
bubmuoreka [JOK
MexaHWYeCKHUe U AICKTPOMArHUTHBIS
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJIeOaHus .
bu6mmoreka [IOK
MexaHu4yeckre U 3eKTPOMarHUTHbIS
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
c
bu6mmoreka [JOK
2.3 Omnruka 10 3 https://m.edsoo.ru/7f41¢97
¢
Uroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI cHIEIIMAIBHOMN TEOpUH

OTHOCUTCIIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c




Uroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

bubmuoreka [JOK

4.1 ONeMeHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [IOK

4.2 CrpoeHue aToMa 4 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [IOK

4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41¢97
¢

Hroro no pazneny 15

Paznen S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [{OK
5.1 DneMEeHTBI aCTPOHOMHH U aCTPOPUZUKHI 7 https://m.edsoo.ru/7f41¢97
c
Uroro no pazneny 7
Pa3znen 6. OGOBLIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6o061maroiiee NTOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE INIVTAHUPOBAHUE

10 KJTACC
Kosau4vecTBo yacon JJIeKTPOHHbIE
Jlara
Ne Tema ypoka H3yYeHH i ppoBLIe
w/n yp Beero KonTtposbHbI IIpakTHyecku . y 0Gpa3oBaTEIBHbIC
e padoThI e padoThbl pecypebi
duznka — HayKa 0 IPUPOJIC. bubnmoreka [JOK
HayuHnble MeTO1bI TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYXaIoIIero Mupa 2
Ponb u mecTo pusuku B
. bu6mmorexa [IOK
dbopMUPOBaHUN COBPEMEHHOM
. 1 https://m.edsoo.ru/ff0c33e
Hay4YHOU KapTUHBI MUpa, B 6
MPAKTUYECKON IESITENBHOCTH JIFOIEH -
MexaHu4deckoe ABUKEHUE.
bu6mmorexa [IOK
OTHOCUTENBHOCTh MEXAHHUUECKOTO
1 https://m.edsoo.ru/ff0c350
nBwxkeHus. [lepemenienue, CKOpoCTsb, 2
YCKOpEHHE -
. bu6mmorexa [IOK
PaBHOMepHOE npsMONIMHEITHOE
1 https://m.edsoo.ru/ff0c362
JIBUKEHUE 0
. bu6mmoreka [IOK
PaBHOyCKOpeHHOE NPSIMOJIMHEWHOE
1 https://m.edsoo.ru/ff0c372

IBIDKEHHE

€

CBoOoaHoe majieHue. Y cCKopeHue
C¢BOOOIHOTO MMaEHNSA

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39¢c
c




KpuBonmHeliHOE nBUKEHNE.
JIBM>KeHHE MaTepruaabHON TOYKH 10
OKPYXXHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3ad

a

[TpuniMn oTHOCUTENBbHOCTH [ anumes.

Bbu6nunoreka [JOK

CUCTCMbI MATCPUAJIbHBIX TOYCK.

8 WNHuepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be
IlepBb1it 3akoH HproToHa 8
Macca tena. Cuna. [Ipunuun bubnuotexa [JOK
9 CyIeprio3uuuu cuil. Bropoi 3akoH https://m.edsoo.ru/ff0c3be
HeroTona 11 MaTepuanbHOM TOYKH 8
. Bbubnuoreka [IOK
Tpetnii 3akon HeroToHa miist
10 https://m.edsoo.ru/ff0c3be
MaTepHuaIbHbIX TOUYEK g
3akoH BceMHUpHOTO TsaroteHus. Cumna bubnnorexa HOK
11 TskecTH. [lepBas kocmudeckas https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0
b K
Cuna ynpyroctu. 3akoH I'yka. Bec nomorexa [0
12 https://m.edsoo.ru/ff0c3el
Tena
8
Cwia tpenust. Koadduruent tpenus. bubmmoreka [JOK
13 Cuita conpOoTUBIICHHS IPU JBUKEHUU https://m.edsoo.ru/ff0c3{7
TeJa B KUJAKOCTH WIH rase 6
[locTynarenbHOE U BpalaTebHOE
i bubnuorexa [JOK
JBUKEHHE a0COOTHO TBEPOTO TEa.
14 https://m.edsoo.ru/ff0c41a
MowmeHnT cunsl. [lnedo cunbl. YcnoBus 6
paBHOBECHS TBEPIOTO TEja -
. bu6mmorexa [IOK
NMnynbsc MaTepuanbHOU TOUKH,
15 https://m.edsoo.ru/ff0c43d

6




Wmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBH)KEHHE

PaboTa 1 MOIIHOCTB CHJIBI.
Kunernueckas sneprus

bu6nmoreka [JOK

16 " https://m.edsoo.ru/ff0c450
MaTepuaabHOI ToukH. Teopema 00 )
M3MEHEHUN KMHETHYECKON SHEpruu -
[ToTeHuuanbHas SHEPIHsL.
[ToreHmanpHas 3HEPTUs yIpyro bubmuorexa [JOK
17 1e(OPMHUPOBAHHOM MPYKHUHBI. https://m.edsoo.ru/ff0c461
[ToTenumanpHas sHEpTUs Tejia BOIU3U a
MMOBEPXHOCTU 3eMITH
[ToTeHmanpHbIe ¥ HEMOTEHIIMAIbHBIS
cuibl. CBA3b pabOThI
HEMOTEHUHATbHBIX CUJI C UK3MEHEHUEM bubmotera [IOK
18 . https://m.edsoo.ru/ff0c478
MEXaHUYECKON YHEPTUU CUCTEMBI TEI. .
3aKOH COXpaHEHUsI MEXaHUYECKOU -
SHEPTUU
JlaGopatopHnas pabora
«MccnenoBanue CBS3M pabOThI CHUIIBI C
19 U3MEHEHUEM MEXaHNYECKOW YHEPTUH
TeJa Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'YTa»
KonTponbhas pabora no teme bubnmnoreka [[OK
20 «Kunemaruka. Jlunamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b7
COXpaHEHHsS B MEXaHUKE» 4
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO- bu6mmorexa [IOK
21 KUHETUYECKON Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc

nBwkenue. uddysus

2




22

Xapaktep IBHKEHUS U
B3aMMOJICUCTBHUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemlectBa. [loctosiHHas ABoraapo

24

TeruoBoe paBHOBecue. Temmneparypa
u e€ usmepenue. lllkana remneparyp
enscus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c4fd
e

26

AOcontoTHas TeMIieparypa Kak Mepa
CpeHEN KHHETUYECKON YHEPTUH
JBUKEHHS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon [lanmpToHa. ['a30BbIe 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUIMOCTH MEXKITY
napaMeTpaMH COCTOSTHHSI
pa3peKeHHOTO Ta3ay

29

W3omporieccsl B MI€aTBHOM ra3e u uX
rpaduyeckoe mpeacTaBICHUE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BuyTtpeHHss dHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl e€ u3meHnenus. Konuuectso

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c595
2




TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTrHUsl OJTHOATOMHOTO UJI€ATBHOTO

rasa
bu6mmoreka [IOK
31 Buns! Teruonepenaun https://m.edsoo.ru/ff0c5¢c3
6
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
bu6mmorexa [IOK
KonuyecTBo TemioTsl npu
32 . https://m.edsoo.ru/ff0c5¢3
Teruionepenaye. AnuadaTHbIi p
nporecc 6
1 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bu6nuoreka [IOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTs IpoIIecCcoB B bubnnorexa HOK
34 npupone. Bropoit 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
[Mpunuun nevicteus u KII/ TeroBoit Bubmuorexa [IOK
35 https://m.edsoo.ru/ff0c600
MAIITHHBI
a
36 uxn Kapuo u ero KI1J]
37 DKOJIOTHYECKHE TTPOOTIEMBI
TEII0HEPTETHUKU
O6o06marommii ypok «MonekyspHas bubmorexa LOK
38 https://m.edsoo.ru/ff0c693
¢uzuka. OCHOBBI TEPMOJUHAMUKI 2
KonTponbHas paboTa o Teme bu6mmoreka [IOK
39 «Monexynsipaas ¢puznuka. OCHOBBI https://m.edsoo.ru/ff0c6a5

TCPMOAUHAMUKU

0




[TapooOpazoBaHnue 1 KOHIEHCAIHSI.

bu6mmorexa [IOK

40 https://m.edsoo.ru/ff0c63b
HcnapeHue u KuneHue P
AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS bubmuorexa [{OK

41 BJIAKHOCTh BO3ayxa. HachlleHHbII https://m.edsoo.ru/ff0c64d
nap 8
TBépnoe teno. Kpucrannuueckue u
amopdHble Teraa. AHU30TPOIUS bubanorexa [HOK

42 CBOICTB KpHcTauioB. JKuakue https://m.edsoo.ru/ff0c65f
kpucrauisl. COBpeMEHHBIE 0
MaTepuabl
[InaBneHue u KpucTaUIM3aAIIUA. bubnunorexka [JOK

43 VYnenpHas TENII0OTA INIABIIEHUS. https://m.edsoo.ru/ff0c670
CyGnumanys 8

bu6mmoreka [IOK
44 YpaBHeHHE TerI0BOro Oaanca https://m.edsoo.ru/ff0c682
0

DJeKTpu3aIus Teil. DIEKTPUUECKUN bubnuorexa [JOK

45 3apsA. JBa BUIA SIIEKTPUUECKUX https://m.edsoo.ru/ff0c6be
3aps 0B c
IIpoBOHUKH, TUITEKTPUKU U bu6mmorexa [IOK

46 MOJIyIPOBOJIHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c6be
AIIEKTPUYECKOTO 3apsiia c
B3aumopeiictBue 3apsiioB. 3aKoH bubnnorexka [JOK

47 Kynona. TodeuHslil 31eKTpUyecKuii https://m.edsoo.ru/ff0c6ece
3aps 4

48 Hanpsoxk€HHOCTB JIEKTPHUYECKOTO bubnuorexa [JOK




nons. [IpuHIMnD cynepno3uiuu
AIEKTPUYECKUX ToseH. JInnun

https://m.edsoo.ru/ff0c6df
2

HaINpPsHKEHHOCTH
PaboTa cwit 3ieKkTpocTaTHIecKoro bubmmoreka [JOK
49 nond. ITorennuan. PasHocts https://m.edso00.ru/ff0c60
MOTCHIMAJIOB 0
[IpoBOIHMKYN U ANBIIEKTPUKHU B bu6mmorexa [IOK
50 DJIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/ff0c701
JnanekTpuyeckas IpOHULAEMOCTh 8
Bbubnuoreka [IOK
51 OnextpoéMkocTh. KoHmeHcarop https://m.edsoo.ru/ff0c712
6
DIEKTPOEMKOCTh TIIOCKOTO bubnnorexa HOK
52 KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOTO https://m.edsoo.ru/ff0c72¢c
KOHJIEHCaToOpa 0
53 JlaGopartopnast padota "U3mepeHue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMT EHCTBUSA U IPUMEHEHHE
KOHJIEHCATOPOB, KOMHPOBAIHHOTO
54 arnmapara, CTpyMHOro IpuHTepa.
DIIeKTpOCTaTUYECKAsl 3alUTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB
DNEeKTpUYECKUM TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOSTHHBIN TOK.
55 Cuna toka. Hanpsxenue.

Conportusnenue. 3akoH OMa s
y4acTKa Lenu




[TocnemoBareabHOE, MAapaLICIbHOE,
CMEIIaHHOE COEIMHEHNE

Bbu6nuoreka LIOK

56 MpoBOIHUKOB. JIabopaTtopHas pabora 0.5 https://m.edsoo.ru/ff0c74f
«/I3yueHune CMENIaHHOTO COeTUHEHUS 0
PE3UCTOPOBY
bubmunorexa [JOK
PaboTa 1 MOIITHOCTB AJIEKTPHUUECKOTO
57 https://m.edsoo.ru/ff0c783
ToKa. 3akoH J[xoyinsa-Jlenma 2
3akon OMa 1t TOJTHOM (3aMKHYTOM )
anexTpuueckoit nenu. Koporkoe bubnnoreka [JOK
58 3ambikanue. JlabopartopHas pabora 0.5 https://m.edsoo.ru/ff0c7ae
«3mepenne D/1C ucToOUHMKA TOKA U 0
€ro BHYTPEHHETO COMPOTUBIICHUS
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJJIOB. 3aBUCUMOCTD
COMPOTUBIICHUS METAILJIOB OT
Temmeparypbl. CBEpXIpPOBOIUMOCTh
60 DNEKTPUUECKH TOK B BaKyyMe.
CBo#icTBa AJIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U
. bu6mmorekxa [IOK
MpUMECHast MPOBOIUMOCTh. CBOMCTBA
61 https://m.edsoo.ru/ff0c84a
p—n-nepexoxa. [loaynpoBogHUKOBBIE .
prOOpbI -
DNEKTPUUECKU TOK B PaCTBOpax U
bu6nmoreka [IOK
pacriaBax 3JeKTPOJIUTOB.
62 https://m.edsoo.ru/ff0c82b
DAEKTPOIUTHYECKAs TUCCOLIUALIUS. N
DneKTponu3 -
63 DJIEKTpUYECKUH TOK B Ta3ax. bubmuorexa [JOK




CaMOCTOATEBLHBIN U
HECaMOCTOSITENbHBIA pa3psl.
Monuus. ITnmazma

https://m.edsoo.ru/ff0c84a
e

DnekTpudeckue npudopsl U

N bubmuoreka [JOK
YCTPOWCTBA M KX MTPAKTUYECKOE
64 1 https://m.edsoo.ru/ff0c86f
npuMmeHnenue. [IpaBuna TeXHUKH .
0e30MmacHOCTH =
OGobmarommii ypox bubmuoreka [JOK
65 1 https://m.edsoo.ru/ff0c88b
«DNEKTPOIUHAMUKA)» .
KonTponbHas padboTa 1o teme
. bu6mmoreka [IOK
«Inexkrpocraruka. [locTosHHBIN
66 . 1 https://m.edsoo.ru/ff0c8ad
ANeKTpudecKkuil ToK. Toku B .
pa3IuYHEIX cpenax» B
. bu6mmoreka [IOK
PesepBHblil ypok. KonTponbHas
67 " | 1 https://m.edsoo.ru/ff0c8c5
pabota o Teme "DIeKTpoAMHAMUKA p
. . bu6mmoreka [IOK
PesepBHEIi ypok. O000IIaroNIHiA ypoK
68 P yp HHatotHi yp 1 https://m.edsoo.ru/ff0c8f6
o Temam 10 kacca .
OBUIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




11 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbBIE
Jara
Ne Tema ypoka 3y4de unpposrIe
M HU3y4YeHH
/i yp Beero KoHTpoabHbI IMpakTnyecku y 06pa3oBATETBHbIC
b |
e padoThbl e padoThbl pecypes
[TocTostHHBIE MATHUTHI U X
. bubmuoreka [IOK
B3auMO/IeiicTBHE. MarHuTHOE TOoJIe.
1 . 1 https://m.edsoo.ru/ff0c977
Bekxtop MarHuTHON MHIYKLIHH. g
JIvHUM MarHUTHOW UHAYKIUU -
MarnuTHO€e noJie IPOBOJIHUKA C
) ToKOM. OnBIT Opcrena. 1 bu6munorexa [IOK
B3aumopeicTeue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopatopHas pabora «3yuenue ) 1 bubnuoreka [IOK
MarHUTHOTO MOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IIOJISI Ha
MPOBOAHUK ¢ TOKOM. Cuia Ammepa.
bubnuoreka [{OK
JlabopaTopHas pabota
4 . 1 1 https://m.edsoo.ru/ff0c9ac
«HccnenoBanue nencTBys 0
MIOCTOSTHHOTO MarHuTa Ha paMKy C -
TOKOM»
JleicTBME MarHuTHOTO TOJISI Ha
JBUKYIIYIOCS 3apPSKEHHYIO YaCTHUILY bubmmorexa HOK
5 ' 1 https://m.edsoo.ru/ff0c9df
Cuna Jlopennia. Pabota crer 4
Jlopenua -
6 1




OnexTpoMarHuTHas UHAYKIus. [loTok
BEKTOpAa MarHUTHOM uHAyKImu. J/1C
MHIYKIUH. 3aKOH 2JIEKTPOMarHUTHON
nHaykuuu Papanes

JlaGopaTopHas pabota

bu6mmoteka LIOK

7 «HccnenoBaHue sBICHUS https://m.edsoo.ru/ff0cal 5
ANEKTPOMArHUTHON MHITYyKITUN 0
NupykTuBHOCTSE. fBIeHue
but6mmoreka [JOK
camonHaykiuu. 9J1C caMOMHAYKIHH.
8 https://m.edsoo.ru/ff0ca60
DHeprus MarHUTHOTO TIOJIST KaTYIIK! 0
C TOKOM. DJIEKTPOMAarHUTHOE T10JIe B
TexHu4eckue yCcTponucTBa U UxX
MIPUMEHCHHE: IOCTOSTHHBIC MAaTHUTHI,
9 3JICKTPOMATrHHTHI, JICKTPOBUTATEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
. Bbubmnorexa IIOK
O6o0matomuii ypok « MarHutHoe 1
10 https://m.edsoo.ru/ff0cab8
roJie. DJIEKTPOMArHUTHAST HHTYKITHS 5
KonrtponsHas pabota o teme bu6nuoreka [IOK
11 «MarauTHOe moJe. https://m.edsoo.ru/ff0cad5
DNeKTPOMAarHUTHASI HHTYKITUSD 8
CB0OOIHBIE MEXaHUYCCKHUE
koseOanus. 'apmonnyeckue
12 KoyieOaHus. YpaBHEHHE bubmmorexa HOK
7P . https://m.edsoo.ru/ff0caf06
TapMOHHYECKUX KOJICOaHUH.
[IpeBpaienue suepruu
13 JlaGopaTopHas pabota




«HccenoBanme 3aBUCUMOCTH
Tepro/Ia MaJlbIX KoJieOaHuM Tpy3a Ha
HUTHU OT JJIMHBI HUTH M MacChl IPy3a»

KonebarenpHbiil koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B

bu6mmoteka LIOK

14 u7eagbHOM KoJe0aTeIbHOM KOHTYDE. https://m.edsoo.ru/ff0cb82
AHanorus MexJry MEXaHU4eCKUMU U 0
AEKTPOMArHUTHBIMU KOJIEOAHUSMHU
®opmyna Tomcona. 3akoH bubmuoreka [IOK
15 COXpaHEHUs DHEPIUU B UI€AIIbBHOM https://m.edsoo.ru/ff0cb9c
KoJ1e6aTeIbHOM KOHTYpE 4
[IpencraBnenue o 3aTyXarommx
KoJieOaHusAX. BeIHYKIeHHbIE bu6mmnoteka LIOK
16 MexaHudeckue Konebanus. Pe3zonanc. https://m.edsoo.ru/ff0cbb8
BbIHyKI€HHBIE 2JIEKTPOMAarHUTHBIE 6
Kose0aHus
Ilepemennslii Tok. CHHYCOMIAIbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH bu6mumorexa [IOK
17 [IEPEMEHHOI0 TOKa. AMIIJIUTYJHOE U https://m.edsoo.ru/ff0cbd3
JICUCTBYIOILIEE 3HAYCHUE CUJIbI TOKA U 4
HapsHKEHUs
Tpanchopmarop. [Ipoussoactso,
18 nepeaava u nmorpedieHne
JNEKTPUYECKOM dHEPTrun
Y CTpolcTBO M TPaKTHYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA, bubmorexa [IOK
19 https://m.edsoo.ru/ff0cc32

reHeparopa IepeMeHHOro ToKa,
JIMHUM 3JIEKTpoIepesad
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DKOJIOTHYECKHE PUCKU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTHH.

20 KynbTypa ncnosib3oBanus
3JIEKTPO3HEPIUU B TOBCEIHEBHOM
KU3ZHU
MexaHnyeckue BOJIHBI, YCIOBUS
but6mmoreka [{OK
pactpoctpanenus. [lepuoa. Ckopoctb
21 https://m.edsoo.ru/ff0ccas
pacrpoCTpaHEeHHs U IJTMHA BOJTHBI. 4
[Tonepeunsie U TPOIOJIbHBIEC BOJTHBI -
bub6mmoteka [IOK
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
22 https://m.edsoo.ru/ff0ccc0
3ByKa. Bricota ToHa. TemOp 3ByKa .
DneKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [1Ikana brbmmorexa LOK
p ' https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI paguoCcBsI3u U
24 TeneBuaeHus. Pazsutue cpeacTs
cBs3u. Paguonokanus
)5 KonrtponbHas padora «Konebanus u bu6nuorexa [IOK
BOJIHBID» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpOCTPAHEHUE
. but6mmoreka [JOK
CBETa B OJJHOPOJIHOM cpefe.
26 R https://m.edsoo.ru/ff0cd35
ToueuHsblil HICTOYHUK cBeTa. JIyd 0
CBeTa -
OtpaxkeHue cBeTa. 3aKOHbBI bubnuoreka [JOK
27 oTpaxxeHus ceta. [loctpoenue https://m.edsoo.ru/ff0cd4e

M300paKeHUil B IJIOCKOM 3epKalie

0




[Ipenomiienne ceera. [lonHoe
BHYTpEeHHee oTpakeHue. [IpenenbHbii

bu6nunoreka LIOK

28 https://m.edsoo.ru/ff0cd7f
yTOJI [IOJIHOTO BHYTPEHHETO p
OTpaXKEHUA -
JlaboparopHnas padota «M3mepenue bubmmorexa [IOK

29 https://m.edsoo.ru/ff0cd67
TOKa3aTes MPEIOMIICHUS CTEKIIa» .
JIunssl. [locTpoenue n3obpaxeHuit B bubnuorexa [JOK

30 nuH3e. opMyiia TOHKOM JTUH3BI. https://m.edsoo.ru/ff0cdd1
YBenuueHue JTUH3bI e
Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paKeHUH B IMH3AX»
Hucniepcust cBeta. CIIOKHBIN COCTaB

1 6enoro cBeta. L[et. JlaGoparopHas
pabora «Habmronenue qucnepcuun
CBETa»
WNurepdepennus ceera. Judpakius bubmorexa LIOK

33 N https://m.edsoo.ru/ff0ced2
cBeta. JludpakunonHas pemeéTka 5

34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e
OnTuyeckre MpudOpPHI U YCTPOHUCTBA

35 1 yCIIOBHS MX O€30MaCHOTO
MIPUMCHCHHS

bu6mmoteka LIOK

['panuIel MPUMEHUMOCTH

36 https://m.edso0.ru/ff0cf86

KJIaCCUYECKOM MEXaHMKH. HOCTyJIaTLI

2




CIIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

OTHOCHUTENBHOCTh OIHOBPCMECHHOCTH.

bu6mmorexka [IOK

37 3amenJIeHHe BpPEMEHH M COKpaIllEHNE
a p pait https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJbC PEISITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C YHEPTUEH U Bubmorexa HOK
HpL p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHsl OKOSI
KonrtponbHas padora «Onrtuka.
39 OcCHOBBI crieluaIbHOU TEOPUHU bubmorexa [OK
i P https://m.edsoo.ru/ff0cf6{0
OTHOCUTEITLHOCTHY
40 ®otonbl. opmyna [1nanka. DHeprus bubnmnoreka [JOK
Y UMITyJIbC (P OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEOBAHNE Eu6 [TOK
nonanoTeka
41 otodddekra. OnbiTer A. I
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl portorddekra. YpaBHeHHE bubnmnoreka [JOK
42 DOitamreliHa s hotodddekra. https://m.edsoo.ru/ff0d015
«Kpacnas rpanuma» porordpdexra €
JHaBnenue cera. OnbiThl [1. H. bubmmoreka [JOK
43 JlebeneBa. XMHUYECKOE NEHCTBUE https://m.edsoo.ru/ff0d04a
CBeTa 6
TexHuueckue yCTpoNuCTBa U
44 MPaKTUYECKOE MPUMEHECHHE:
¢boTodneMeHT, POTOIATUHK,
coJIHeuHas OaTtapesi, CBETOIHO/T
45 Pemrenue 3agad o teme « 1€MEHTHI bubnuoreka [{OK




KBaHTOBOM ONTHKHN)

https://m.edsoo.ru/ff0d030
2

Mopens atoma TomcoHa. OTIBITEI

bubmunoreka LIOK

46 Pezepdopna mo paccessHUIO 0-9aCTHII. https://m.edsoo.ru/ff0d091
[InanerapHas Mozenb aToMa a
bu6mmoteka [IOK
47 [Toctynater bopa
y p https://m.edsoo.ru/ff0d0afa
Wznyyenue u norsomnieHrne GoToOHOB
43 IIpU NIEpeX0ie aToMa C OJHOT0 bubnuoreka [JOK
YPOBHSI SHEPTUH Ha APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomHoBEIE cBOMCTBA YacTHIl. BOJIHEBI
. bubnunoreka LIOK
ne bpoiinsa. KopnyckymnsipHo-
49 . https://m.edsoo.ru/ff0d0ca
BOJIHOBOM nyanu3M. CIIOHTaHHOE U g
BBIHYKJICHHOE U3JIyYeHUE -
OTtkpbiTHE pagnOaKTUBHOCTU. OTIBITHI bubnuorexa [JOK
50 Pesepdopna mo onpenenenuro https://m.edsoo.ru/ff0d0fd
COCTaBa PaJMOAKTUBHOIO U31y4YCHUS 2
CaoiicTBa anbda-, beta-, raMma-
51 n3iydeHus. BinusHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.
bubmmnoteka LIOK
N3otomel. Anbda-pacma.
52 . . https://m.edsoo.ru/ff0d116
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- )
pacnan. I'amMmma-usinydeHue B
53 OHeprus CBs3U HyKJIOHOB B sJIpeE. bubnuoreka [IOK




SnepHblie peakuuu. AnepHblid
peaktop. [IpoGiemsl, TepCreKTHBHI,
9KOJIOTUYECKUE ACTIEKTHI ACPHON
SHEPIreTHKU

https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble YacTHLBI. OTKpPBITHE
o3uTpoHa. MeTo/ bl HaOMI0IeHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHULL.
Kpyruslii ctonn «@yH1aMeHTaIbHbIE
B3auMoaeiicTBuA. EqUHCTBO
(u3nyecKoil KapTUHBI MUPa»

but6mmoreka [{OK
https://m.edsoo.ru/ff0d0e3
8

55

Bup 3Bé3nnoro neda. Co3se3nus,
SIpKUE 3BE3IbI, TUNIAHETHI, UX BHIAMOE
nekerne. ConHeuHas cucteMa

56

Counune. CoHeuHass akTUBHOCTD.
Hcrounuk sneprun CostHIA U 3BE3]T

57

3BE&3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOM
MOCIIeIOBaTeIbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABICHUS O IPOUCXOXKICHUH U
sposrrorny CoTHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ["amakTuka.
[Tonoxenue n neuxxenne CoJlHLA B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPHI B IApaxX ralakTUK

59

Bcenennas. PazOeranne rajnakTuk.
Teopus bosbiioro B3psiBa.
PennkroBoe nznyudenue.




Meraranaktuka

60

Hepemmennsie mpobiieMbl aCTPOHOMUU

61

Kontponbhas padota «neMeHThI
aCTPOHOMHUU U aCTPOPUIUKID

62

O6o6marmuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIHATbHON 1
3THUYECKOH cepax AesITeNbHOCTH
YyeJloBeKa

63

O606maromuit ypok. Pons u mecto
(hM3HMKYU B aCTPOHOMHUH B
COBPEMEHHOM HAy4YHO! KapTUHE MUpa

64

O6o6maromuit ypok. Ponb
¢bu3nveckoit Teopun B
(bopMHUPOBaHUH MPEICTABICHUI O
(bu3mIecKoi KapTuHEe MUpa

65

O6o0matomuii ypok. Mecto
(bu3mIecKoi KapTUHBI MUPA B 00IIIEM
PsIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTABICHHUI O IPUPOIE

66

PesepBHbIil ypok. MarauTHoe 1ose.
DneKTpOMarHuTHasE UHIYKIUS

67

PesepsHblil ypok. Ontuka. OCHOBBI
CIIELMaJIbHON TEOpUU
OTHOCUTEJIBHOCTH

68

Pesepusiit ypok. KBanToBas ¢pusuka.
DneMeHTbl aCTPOHOMUU U

bubnuoreka [IOK
https://m.edsoo.ru/ff0d178
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