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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmuke 06a30BOr0 ypOBHS Ha YpPOBHE CpPETHETO OOIIEro
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUU K pe3ylbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiabHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyelt TpOrpaMMmbl BOCIUTAHUS U
KOHLICTIIMKA TpenojaBaHus y4eOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peANU3YIOIINX OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4daronuxcs 10—11 kinaccoB npu o0yueHuu
ux (u3nKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOTO MOAXOAA.
[Tporpamma no pusuke coorBercTByeT TpedboBanusmM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METapPeIMETHBIM pe3yjbTaTaM OOy4YEeHUSs, a TaKXKe
YUUTBHIBAET HEOOXOJMMOCTh peaIM3alMl MEXIIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMHU yUY€OHBIMU IIpeAMETaMU. B Hell ornpeaensaroTcs OCHOBHbBIE
LEIU U3y4eHusl (PU3UKH Ha YPOBHE CPEIHEro 001ero o0pa3oBaHusl, MIaHUPyEMbIe
pe3ynbTaTbl OCBOEHUA Kypca (PU3MKHU: JMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[IporpamMma 1o ¢pu3HKe BKIIIOYAET:

e IUIAaHMpYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca (PU3MKHU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI IO FoJjaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera «Dusmka» 1o rogam 00ydeHus..

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJI, BHICTYyMAas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJal B CUCTEMY
3HaHUI 00 okpy»xaroniemM Mupe. IIIKonbHbII Kypc GU3HKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOIbKY (PU3MUECKHE 3aKOHBI
JieKaT B OCHOBE TPOIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonp3oBaHME W aKTUBHOE
npUMeHeHne (GU3NYECKUX 3HAHUM  ompenensieT Xapakrep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B c(hepe IHEPTeTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIYYEHHS] HOBBIX MAaTEpPHAJIOB C 3a/laHHBIMU CBOMCTBaMM U Jpyrux. M3yuenue
(U3MK1 BHOCUT OCHOBHOM BKJ1aJl B GOPMUPOBAHKE €CTECTBEHHO- HAYYHON KapTUHBI
Mupa oOydarommuxcsi, B (OpMHUpPOBAHUE YMEHUN MPUMEHATH HAYYHBIM METO]
MMO3HAHUS TIPU BHITIOJIHEHUH UMU YI€OHBIX UCCIIECOBAHUM.

B ocHOBY Kypca pu3nKH 1151 ypOBHS CpEHET0 00IIero 00pa30BaHus MOJIOKEH
pPAI e, KOTOpbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3ieioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B coOTBETCTBUM ¢ HedW MaTepuan Kypca (Qu3MKu
o0beMHEH BOKpYr ¢u3nyeckux Teopuil. BemymumM B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUYECKON HayKd, OCMBICIICHHUE CBSI3M Pa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TIpoOIeMamMu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3NKu npeanoaracT 3HaKOMCTBO
C IMIUPOKUM KPYrOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUA M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHUSA HIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIEM PALIMOHATILHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepHEBBIMU 3J€MEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl SABJIAIOTCA (pusnueckue Teopuu (PopMHUpOBAHUE MPEICTABICHUNA O
CTPYKType MocTpoeHus: Gu3nyeckoil Teopuu, poiu (yHIaMEHTaIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O IPUPO/JIE, TPAHUIIAX IPUMEHUMOCTHU
TEOPUM, JJIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CHCTeMHO-IeSTENbHOCTHBI NOAXO0 B Kypce (DU3UKHU peanu3yeTcsl Mpexke
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAIbHON AESITeNbHOCTH O0YyYaroUIXcs.
J1y1st 6a30BOT0 YpOBHSA Kypca (PU3UKHU — 3TO UCIIOJIb30BAHUE CUCTEMbI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00PATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (Gu3uke OObEIMHEHbI B OOMIMI CIHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Brienenne B ykazaHHOM IepedyHE J1a0OpaTOpPHBIX pPadOT, MPOBOIUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU o0pa3oBaTebHOrO IMpolecca
MCXOJII U3 OCOOEHHOCTEW TUIAaHMPOBAHUS U OCHarleHus kabunera (usuku. [lpu
ATOM OOecrneunBaeTCcsl OBJIAJEHUE OOYYaloMMUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE M3MEPEHUS, HUCCIEIOBAaHUS 3aBUCHUMOCTEN (M3MUECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yJIEIsS€TCsl peIIEHUI0 PACUETHBIX U KAUECTBEHHBIX 3ajad.
IIpu 3TOM 111 pacy€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCSA 3a1a4U C SIBHO 3aJaHHOU
(pu3nYeCcKoil MOAEIBIO, TTO3BOJISIONINE PUMEHSTh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasleia Kypca, TaK U MHTErpupys 3HAHUS U3
pa3HbIX pa3zienoB. [[1s KayecTBEHHBIX 3a/1ady MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
0OBsCHEHHE TMpOTEeKaHUsl (U3MUECKUX SBJICHMM W TPOLIECCOB B OKpYXKarolien
KU3HH, TpeOyroume BbhIOOpa (U3UYECKON MOAENH I CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k marepuangbHO-
TEXHUYECKOMY 00ECIIEUeHHIO yueOHOro mpoliecca 6a30BbIii YPOBEHb Kypca (pU3uKu
HAa YpPOBHE CpeIHEro oOmero oOpa3oBaHUs JOJDKEH HU3Yy4aThCsl B YCIOBUAX
NpeIMETHOrO0 KaOWHeTa (U3UKK WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOe OOOpYAOBaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo U3MKe YICHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopyoBaHuUe.

JleMOHCTpallMoHHOEe  000pyAOBaHHE (OpMHUpPYETCST B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAIBHON JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe 1o (u3uKe KIIOUEBbIX JEMOHCTpAIil mAJis
UCCIICJIOBAaHUSI  M3yYaeMbIX SIBICHUH U  MPOLECCOB, HOMIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopartopHoe o0OOpymOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJIE€ TEMaTUYECKMX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJamomuxcs. TemMaTHUecKue KOMIUICKTHI
1abopaTopHOTO 000PYAOBAaHUSA MOJDKHBI OBITH TIOCTPOCHBI Ha KOMIIJIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LIEJIIMH U3Y4YEHUS! (PU3HKHU B 00111EM 00pa30BaHUM SBIISIIOTCS:

e (QopMupoBaHue HHTEpeca U CTpeMJIeHUS OOyYaronuXxcsi K HaydYHOMY
U3YyYEHUIO TMPUPOJbl, Pa3BUTHE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (POpMHUpOBaHHE
HCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHHE YMEHHMHA OOBICHATH SIBJICHUS C  HCIOJIb30BAHHEM
(Gu3NYECKUX 3HAHWIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHHE TMPEACTABICHUN O PoiM (PU3UKK AN Pa3BUTHUSL APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIONNX 3a1ad B

nporuecce U3yyeHus Kypca GU3NKN Ha ypOBHE CpeHero oo1iero oopa3oBaHus:



e TMPHOOpPETEHUE CUCTEMBI 3HAHUM 00 001X PUZNYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKJIIOYAs MEXAHUKY, MOJIEKYJSIpHYIO (PUBHKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (QopMupoBaHuE YMEHHUI MPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsicCHEHUs] (PU3MYECKUX SBJICHWA B TPUPOJAE H JUIA TPUHATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CHOCOOOB pEIIECHUS pa3IUYHbIX 3a7a4 C SIBHO 3aJaHHOU
du3znueckoil MOJENBI0, 3a/ay, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (pU3NYECKO MO, aIeKBaTHON YCIOBHIM 33/1a4H;

e TMOHMMaHHE (U3NYECKUX OCHOB U MPHUHIUIOB JCUCTBUA TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHUE METOJAMU CAMOCTOSITENFHOTO TUIAHMPOBAHMS W TPOBEACHUS
(¢u3nYecKuX HKCIEPUMEHTOB, aHAIN3a M WHTEpIpeTanuu UHPOpMaIu,
ONpeaeNeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

e CO3J]aHME YCIIOBUH Ui Pa3BUTHS YMEHHM NMPOEKTHO-HUCCIIEI0BATEIbCKOM,
TBOPYECKOU J1E€ATEIBHOCTH.

Ha wusyuenune ¢u3uku (6a30BbIi YpOBEHb) HAa YpPOBHE CpPEIHEr0 OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraempiii B mporpamMme 1o (QU3MKE TMepeyueHb JabOpaTOpHBIX W
OPAaKTHYECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BbIOOP
OpOBEACHUS J1a0OpaTOPHBIX pPabOT MU ONBITOB C YYETOM MHIWMBUIYaJIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA

®usuka — Hayka o npupoxae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
Mupa. Ponb skcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (U3NYECKUX SBICHUW M ImpoleccoB. HayuHble THIIOTE3BI.
duzuveckre 3aKOHBI U TEOPHH. ['paHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAyYHOH KApPTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHasoroBele U IUQPPOBBIE H3MEPHUTEIbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBUXEHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKCHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTb) H
YCKOpEHHE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCH CHUCTEMBbI KOOpJWHAT.
CioxxeHue nepemMenieHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJHMHEHHOe nBwkKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMElICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE nafieHue. Y CKOpeHrne CBOOOHOTO MaJICHUSI.

Kpuonunennoe nrxenue. J|BukeHne MaTepuaibHOM TOUKHU IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTb, JIMHEHHAsT CKOPOCTb.
ITepuon u yactora obparnienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepelayun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JBUKEHUS.

[IpeoOpazoBanue TBUKEHUHN C UCTIOIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIiOM K TOPWU3OHTY U
TOPU30HTAJILHO.



N3mepenne yckopeHus: CBOOOTHOTO MaICHUSI.

Hanpagnienue ckopocTy npu IBUAKEHUH MO OKPY>KHOCTH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3ydeHne HEPABHOMEPHOTO JBMKEHHUS C LEIbIO ONPENAEIECHUS MTHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOWJICHHBIMH TEJIOM 3a
NOCJEN0BATEIbHBIE PABHBIE IPOMEKYTKA BPEMEHM IpU PAaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne IBUKEHUS IAPUKA B BI3KOM JKUJIKOCTH.

N3yuenue nBr>xeHus Teaa, OpoieHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocuTensbHOCTM  [aymmniess.  llepBeid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunnun cynepno3unumu cui. Bropoii 3akon HeroToHa 1t
MaTepuaabHON TOUku. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumina Tsoxectn. llepas kocmuueckas
CKOpOCTB.

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

Tpenue. Buasl Tpenus (okosi, CKoybxeHus1, kauenus ). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOIbXKEHUS U cuiia TpeHus nokos. Koadgduiuent tpeHusl.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE JBUKEHHUE a0COTIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpPLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CuL

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopMaliuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM TTOIbEME U MMAZAECHUMU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECUA TBEPIOIO TeNa. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKkonwl coxpanenus ¢ mexanuxe

NmMmnynbec MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIhbCa.
PeakTuBHOE NBUKEHUE.

Pabota cuiabl. MOIITHOCTE CHIIBI.

Kunernueckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUSs yIpPYro
nedopMupoBaHHOU NIPY>KUHBL. [oTeHIIMabHAS SHEPTrUs Teia BOJIU3U TOBEPXHOCTH
3emin.

[loTeHUManbHBIE W HEMOTEHUHUAJIBHBIE  CHJIBI. CBs3b paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre ycTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[lepexo MOTEHIIMATBEHOM SHEPTUM B KHHETUUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosexyasipaasi pu3nka U TepMOIMHAMMKA

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPHUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSL YacCTUILl BelIeCTBA. Mojaenu CTpPOEHUsI Tra30B, XKUIKOCTEU H
TBEPJIBIX TEI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopens  upeanpHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIepaTypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHne MenaeneeBa—KnanelpoHa.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM
BelecTBa. ['paduueckoe mpencTaBiICHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COETMHEHHM.

OnpbiTel 0 AUGPHY3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita IlITepHa.

OnbITHI, JOKa3bIBaIOIIIE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogens, HIUTIOCTpUpPYONIas MPUPOAY AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS MJACAIBHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCHMOCTH MEX/TY MTApaMETPaMU COCTOSIHUS Pa3pesKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMoaumHamMuueckass cucteMa. BHYTpEHHssSI DHEPIUs TEPMOJAMHAMUYECKON
CUCTEMBI U ciocoObl €€ n3MeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  WACAJIbHOrO  raza. Buabl  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3ITyUYEeHHE. Y IeNIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TemIOTHI pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM miporiecce. I[lepBhili 3aKOH TEPMOJUHAMHKH.
[IpuMeHeHre mepBOro 3akOoHa TEPMOJIMHAMUKH K H3ompoieccaMm. ['padpuueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpaTumocTh MpOIECCOB B MPHUPO/IE.

TerutoBple  MammHbl.  [IpUHOUNBI ~ AEWCTBHS — TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduimeHT mnone3Horo
nevictBusi TeruioBord mamuHbl. [{ukn KapHo u ero ko3pduimMeHT MoJe3HOro
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBUIET
MpoOKM W3 OYTBUIKM IO JCHCTBHEM CXKAaTOTO BO3ayXa, HarpeBanue s¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne BHYTpeHHEN S3HEPTrUn (TEMIIEpATypPhl) Tea MPU TEIIonepeaaye.

OnbIT 0 a1a0aTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOHWHBI, IBUTATENSI BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne ynenbHOU TEMIOEMKOCTH.

Tema 3. Azpezamnvie cocmosanus eeuwecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TEIIOTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPOIHUS CBOMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMmeHHblE Marepuainbl. [lnaBieHue u
KpUCTaJUIn3alusd. Y ieJibHas TerioTa miasneHus. Cyoaumarnus.

VYpaBHeHue TemIoBoro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOTYUYEHUSI COBPEMEHHBIX MaTE€pPUaJOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHUHU.

CriocoObl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3Mepenre 0OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Pazjes 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuka
DJIeKTpU3aLus TeJl. DIEKTPUUECKUi 3apsi. J[Ba BU1a 2IIEKTPUUECKHUX 3aPSI0B.
[IpoBOOHUKM,  JOUANEKTPUKKM U TMOJYNPOBOJHHUKU. 3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsiaa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€KTpUUECKUi 3apsi.
Onektpuueckoe tnone. Hampsok€HHOCTh  3nekTpudeckoro mons. [IpuHiun



CYNEPIO3ULHHN BJICKTPUUYECKUX MNOJIEN. JIMHMM HANpsKEHHOCTH SIIEKTPUYECKOTO
OJIAL.

Pabota cun anekrpocratuueckoro nodis. [lorennuan. Pa3HocTh MOTEHITMATIOB.
[IpOBOIHUKM M AUABNEKTPUKH B BJIEKTPOCTATUYECKOM IoJie. [luanexrtpruueckas
POHUIIAEMOCTb.

OnexktpoémkocTs. KonaeHcarop. DIeKTpOEMKOCTh IIJIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKeHHOTO KOHIEHCATOopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJCKTPOCTaTHUECKas 3all[uTa, 3a3eMIICHHE DJIEKTPOIPHOOPOB,
KOHJIEHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLUIL JEUCTBHUS JIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIIEKTPOCTaTUYECKAs 3a1IUTA.

JIM3IIEKTPUKU B SJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTM IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEeHHOT0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit .1ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKH TOK. YCJIOBHUSL CYIIECTBOBAaHUS BJIEKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTosHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTka UEIu.

DNEeKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONPOTUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEAUHEHUE POBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH OMa 15t MOJTHOM (3aMKHYTOM) AeKTpruueckoit renu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAss  MPOBOJMMOCTh  TBEPIBIX  METAJLIOB. 3aBHCUMOCTb
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DnexkTpuyecKkuid TOK B BakyyMe. CBOKCTBA 31IE€KTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOAUMOCTD
oJTynipoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBo HUKOBBIE TPUOOPHI.

ONEeKTpUYECKH TOK B  PacTBOpax M  pacillaBax  DJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMAIUS. DIEKTPOIIU3.



OnekTpudeckuii ToKk B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSTENbHbBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKUA TOKA, OAJIEKTPOHArpEeBATEIbHBIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH U0/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHUS U MaTepuaa.

CmemaHHOE COeTMHEHUE POBOAHUKOB.

[IpsmMoe wW3MepeHHE DIEKTPOABMXKYIIEH CcHibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOI'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoit pa3psii 1 IpOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSSA TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne cMemaHHOro COeTMHEHUS PE3UCTOPOB.

N3MmepeHne 3IEKTPOABUKYIIEN CHJIBI MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue anexrpoiusa.

MesxknpeamMeTHbie CBI3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCA C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUWE, HAay4HbIA (pakT, rumotesa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJEIUPOBaHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepOosia, ux rpa¢uku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKINU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe JABHKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEpEnayH, TEIJIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B JKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHNE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, KUIKOCTEU H



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHYECKAS IUCCOLUALMS,
rajibBaHUKa.

l'eocpaghus: BIaxXHOCTH BO3AyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3OBaHUE JBUKEHHUU C HMCIOJb30BAaHUEM MEXAHHU3MOB,
Y4ET TpEHUST B TEXHHUKE, MOAINIMIHUKH, MCIOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYrHe), JBUTaTeIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHCIE€ HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIEKTPOHArPEBATENbHBIC puOOpHI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznumnoe noe. IneKmpomazHUmMHAA UHOYKUUA

[TocrosiHHbIE MarHUTHI. B3anmoneiicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nose. BekTop MaratuTHOM MHAYKUIMH. [IpHHIUIT Cynepno3uiyu MarHUTHBIX TOJIEH.
JIuHnM MarHUTHOW WHAYKUMHM. KapTuHa JNMHUNA MAarHUTHOM WHAYKIUU TOJIA
MOCTOSTHHBIX MarHuTOB.

MarHutHoe T0J€ TPOBOJHHMKA C TOKOM. KapTuHa JNMHUN WHIYKIHH
MAarHUTHOIO TOJISl JJIMHHOIO IPSIMOTIO NPOBOAHMKA U 3aMKHYTOIO KOJBLEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHUE.

Cuuna JlopeHua, e€ Monyib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM Mojie. Pabota cunsl Jloperia.

SIBiieHME QNEKTPOMArHUTHOW MHAYKOMH. [lOTOK BEKTOpa MAarHUTHOM
UHIYKUUU. OJIEKTPOJBIKYIIAA CHiIa HWHIAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekTpudeckoe mojie. OJSKTPOABWKYILIAS CHia WHAYKIHUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

IIpasuio Jlenna.

NuaykTUBHOCTB.  SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOMHAYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MAarHuThl, BJIEKTPOMATHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTaPHBIX
YacCTHULl, NHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE PTIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHOW UHIAYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJABWKYIIEH CUJIbI MHAYKIHU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHME CAMOMHTIYKIUH.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

N3ydeHne MaraHuTHOTO TOJIS KaTYIIKU C TOKOM.

UccnenoBanue 1eiicTBUSA MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHYKIIUH.

Pa3nes 5. KosieGanusi U BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazHumusle Konedanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHUYECKHE  KOJICOaHMS.
INapmonnyeckue konebanus. [lepuon, wactora, amrmumryna u (aza xoseOaHUI.
[IpyXuHHBIA MasATHUK. MaTreMaTU4eCKU MAasTHHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
UICAJTbHOM KOJeOaTelbHOM KOHTYpe. AHAJOIHs MEXKIYy MEXaHUYECKUMHU MU
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

Ilepemennpiii  TOK. CUHyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JIEWCTBYIOIEE 3HAYEHUE CHJIbI TOKa H
HANPSHKEHUS.

Tpanchopmarop. IIpousBoACTBO, Mepeaadya U MOTPEOICHUE AICKTPUUECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKH MPHU MPOU3BOACTBE AIEKTposHEpruu. Kymbrypa
WCIIOJIB30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HHU.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKUU
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTebHOM CHUCTeMbl (MPYKUHHBIA WIH
MaTeMaTUYECKUI MasiTHUK).



Hab6nronenue 3aTyxaromux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOAHUM.

Ha6nronenue pe3onanca.

CBoOOIHbBIE 2TIEKTPOMArHUTHBIE KOJICOAHMS.

OcuummiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAUHEHUU PE3UCTOPa, KATYLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopesnb JIMHUH 3IEKTPONEePEIayH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

WccnenoBanue 3aBUCMMOCTH TIEPUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETIH U3 MTOCIEI0BATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbLE 60JIHbL

Mexannueckre BOJIHBL, YCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lomepeuHble W TPOJOJIbBHBIE BOJHBI
WNurtepdepenius u nudppaxiys MEXaHU4ECKUX BOJIH.

3Byk. CxopocTthb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHUE, MOJIsIpu3auus, AUPpaKuus,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Panronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAOIIEH Cpeibl.

TexHuueckue yCcTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U TIPOJOJIbHBIX BOJH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdeperHunu u q1udpakiini MEXaHU4eCKUX BOJH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U
94acTOTOM KOJeOaHMUIA.



UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHUE,
noJispu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyu cBera. ToueuHbli HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue n300pakeHUil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBeta. 3aKOHBI MPETOMIICHHSI CBETa. AOCOIOTHBIN TTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroyi MOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxkHbIM cocTaB 6enoro cBeta. L[Ber.

Cobuparoniue u paccenBaromiye auH3bl. ToHkas muH3a. DoKycHOe paccTosiHuEe
U ONTHYECKas cuiia TOHKOM JnH3bI. [locTpoeHne n3o0pakeHuii B cOOMparomux u
paccenBaromux auH3ax. @opMyia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONTHUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcaoBus HaOmoOEHWS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpakiuuonHas pemérka. YcIoBUe HAOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHUUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEITHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEITOMIICHHE CBETa.
OnTuyeckue npudOpBkI.

[TomHOe BHYTpEeHHEE OTpaxeHue. Moenb CBETOBOIA.

HccnenoBanue cBOMCTB M300paykKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue narepdepeHImm cpera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue qucriepcun cBeTa.

[TonyueHnue ciekTpa ¢ MOMOILBIO MPU3MBI.

[Tomy4yeHue ciekTpa ¢ TOMOITLI0 AUGPAKITMOHHON PEIIETKY.

Hab6nronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabonul



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanne CBOMCTB M300paKeHUH B TUH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI cielIUAJILHONH TEOPUHM OTHOCUTEILHOCTH
I'panuibl TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BAKYYME,
IPUHLUI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKpaLICHUE
JUIAHBI.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBsI3p MacChl C SHEPrUer U UMITYJIbCOM PEISATUBUCTCKOW YaCTULIBI. DHEPrUs
IIOKOSI.

Pa3znen /. KBanToBas pusuka
Tema 1. dnemenmut K6aHMOBOU ONMUKU
®otonbl. opmyna [1nanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOM. DHEPrust
Y UMITyJIbC (DOTOHA.
OtkpsiTue u uccnegoBanue porodddexra. OnbiThl A. I'. CtoneroBa. 3akoHbI

dotoadpdexra. YpaBHenue DHmTeitHa 11t poTodddexra. «KpacHas rpaHunar
dboToaddekra.

JNlaBnenne ceera. OnbiThl [1. H. Jlebenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOMCTBA M MPAKTUUECKOE IMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM TIIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Lnranerapuas mopmens aroma. Iloctymarel bopa. M3nydenune u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckyspHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJAEHHOE U3TyYEHUE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIIBIOTED.



Jlemoncmpayuu

Monens ombita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

Hab6nronenue nuHedyaThix CIIEKTPOB U3TYyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Ha6nronenue muHEHIaToro CexkTpa.

Tema 3. Amomnoe aopo

DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIOXXKHOCTh CTPOEHHs sApa. OTKpbITHE
paaunoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaenenuio coctaBa paaiuoakTUBHOTO
usnyuenus.  CBodictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HeilTpoHa. HykionHas mopens snpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnajn. [amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jlegekt Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl U MEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKH.

DneMeHTapHble YaCTULBl. OTKPBITUE TO3UTPOHA.

Mertoabl HAOTIOIEHUS M PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalIbHbIE B3aUMOICHCTBUSA. EMMHCTBO (hHU3MYECKOM KapTUHBI MUPA.

TexHuyeckue ycTporuCTBa U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, simepHbIil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TunK HOHU3UPYIOIIUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3MKH

DTanbl pa3BUTHSL aCTpoHOMUU. [IpuKinagHOoe U MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMUHU.

Bun 3Bé3ngHoro Heba. Co3Be3ausi, sipKue 3BE3NBI, IUIAHETHI, UX BHUAUMOE
JIBIDKCHUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JlparpamMma «CHeKTpajdbHBIA Kjacc —
CBETUMOCTBY». 3BE31bI TJIABHOM II0CJEAOBATCIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» 11 3BE3] TJIABHOW MOCJIEAOBATEIBLHOCTH. BHYyTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConaHua u
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii [Tyt — Hama [Manaktuka. [lonoxenue u nBwxenue CoiaHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopwus bosbimoro B3psiBa. PenukroBoe uzinyyeHue.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaGitoieHust HEBOOPYKEHHBIM IJ1a30M € MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONPEAENICHUs MOJI0KEHNU HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEeBEPHOIo MOIYIIAPHS U IPKHUE 3BE3/BI.

Ha6nronenus B reneckon Jlynsl, minanet, Maeunoro [lytu.

O0o0maoIee NOBTOPEHUE

Ponp ¢u3uku U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIbHON M 3THYECKOMN cepax esATeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU U
ACTPOHOMUH B COBPEMEHHOUN HAay4YHOM KapTHHE MUpPaA, POJb (PU3NYECKON TEOPUH B
(opMHpOBaHMYU MPEACTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3HUYECKON
KapTUHBl MHUpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJICTABJIEHUH O TIPUPOJIE.

MesxknpeamMeTHbie CBI3U

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4ETOM COJAEPKATEIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMd MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHUWE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX NPOCKUHWH HA OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MIPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOJN00US TPEYroJbHUKOB,
oTmpeeeHIe TIOMIAAN IIOCKUX (GUTYp U 00BhEMA Tell.

Buonocus: »nektpuyeckue SBICHUS B JKUBOM MNpuUpOJE, KojeOaTerabHbIE
IBUXXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOM IPUPOLE, IEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKASI CTPYKTYypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAINTMUECKON PEIETKH, CIEKTPAJIbHBIN aHau3.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeusi: JNWHUM BJIEKTPOIEpENay, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, pPaauoNpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
CoJIHEeUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «@Pu3nkKa» Ha YPOBHE CpPEIHETO OOIIETOo
oOpasoBanusi (0a30BbII YPOBEHB) MOJDKHO OOECHEUYHUTH MOCTHXKCHHE CIIETYFOIINX
JTUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTO npenmMera «DU3nuka» T0IKHbI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOyYarolmMUXcs PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJICHHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pacIIUupeHHe >KU3HEHHOTO
OTBbITA U OMBITA JIEATCIIBHOCTH B MPOIECCE pean3allii OCHOBHBIX HalpaBiICHUN
BOCIIUTATEIBHOMN JACATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIUU 00YYAIOIIETrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATUE  TPAJAUIUOHHBIX  OOIEYETIOBEYECKMX  T'YMAaHUCTHUECKUX U
JTEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIHLHOCTh B MHTEpECAX I'PaKIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMO/ICHCTBOBATH C COIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
ux (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOMN TPXIAHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(hOpPMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHNS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHMWE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETro;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) TpyA0BOT0 BOCTIMTAHNS:

MHTEpEC K pa3nuyHbIM cdepaMm MpodheccHnoHaTbHON IesTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oynyiiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00J1aCcTU
(GU3UKY HA TPOTSKEHUU BCEU KU3HH;

6) IK0JI0THYECKOT0 BOCITUTAHUS:

C(OPMHUPOBAHHOCTh JKOJOTHUECKOM KYyJIbTYphl, OCO3HAaHHE TJI0OATHLHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJTAHUPOBAHKE U OCYIIECTBICHUE JEUCTBUN B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OIbITa JEATENIBHOCTH HKOJIOIMUECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOTO MIO3HAHHUSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAY4YHOW JESITEIIBHOCTH, TOTOBHOCTH B IIPOIECCE
M3Yy4YeHUs1 PU3UKHU OCYIIECTBISATh NPOEKTHYIO U UCCIEA0BATEIbCKYIO JAESITENbHOCTD
MHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe JeiiCTBHS
ba3oBble Jiornyeckue AeMcCTBHUA:
CaMOCTOSITEIbHO  (hOpMyJIHMpOBaTh M aKTyaJu3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTYOKEHUS
BBISIBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEYHMS B  PAacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMaTEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATH W  BBHINOJNHATH pabOTy B  YCJIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH YKU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBarejbCkue AeiCTBUA.
BJIaJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIKOUYEBBIMU MOHATUSMH U METOAAMHU
duznyecKoil HayKu;



BJIAJIETh HABBIKAMHU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM ESITEIIbHOCTH
B 001acTH (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B ITO3HAHUS;

BJIAJETh BHUAAMHU JIEATEIBHOCTH [0 TOJYYEHHIO HOBOIO 3HAHHMS, €ro
MHTEPIPETALNH, NPEeoOPa30BAaHUI0O M MPUMEHEHUIO B PA3NIMYHBIX y4EOHBIX
CUTYalUsiX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3W W aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apPTYMEHTHI ISl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh MOJIYYEHHbIE B XOJE€ PpELICHUS 3a7auyd pe3yJbTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHHUA MO0 (U3MKE B MPAKTUYECKYIO 0O0JacTh
KU3ZHEJECATEIHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIECH, IIPEUIAraTh OpUTrHHAIbHBIC IIOAXObI U PELLICHHUS;

CTaBUTh MPOOJIEMBI U 33Ja4H, I0MYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pab6ora ¢ undpopmanmeii:

BJa/IeTh HaBbIKAMH MOJy4€HUsS MH(GOpMalUu (PU3NYECKOTO COAEPKAHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IIOMCK, AaHAJIN3,
CUCTEMATH3ALMI0 U MHTEPIpPETalri0 MH(OpPMAIUMU pa3IMYHBIX BUAOB U (QopM
MIpeICTaBICHUS;

OLIEHHBATH IOCTOBEPHOCTh UH(OpMaIUH;

UCIIONIb30BaTh  CpPeACTBAa  MHPOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOIHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3allMOHHBIX
3aj1a4 ¢ coO0eHIEeM TPeOOBaHU SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ASTUYECKUX HOPM, HOPM HHPOPMAIMOHHON
0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs MH(DOpPMAIMKU U 1IeJIEBOW ayIMTOPUH, BBIOUPask ONTUMATbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBHSA:
OCYUIECTBJISAThH OOIIEHUE HAa YPOKax (PU3UKHU U BO BHE-YPOUHOU NEATEIHHOCTH;



pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CUTyalluii W CMsT4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh W HCHOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W HWHIWBUILYAIBHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

OPUHUMATh L[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JCHUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJISTh IUIAH JICMCTBUH,
pacupenensaTb poiad € YY4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaThb pE3YyJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T0 YYaCTHUKA KOMaHAbI B OOIIHIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HAEHU C TMO3UIMA HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO JIESITENIBHOCTh B OOJACTH
GU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW padOoThl ¢ yUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paciupsATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIIMH B 00JacTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIBHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQJICTh  HaBBIKAMHM  TIO3HABATENbHOW  pediekcun Kak  OCO3HaHUS
COBEpIIAEMbIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMH;



MCIOJIb30BaTh MPUEMBI pe(JICKCHU TSl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPHHHMATh PEIICHHS MO HX
CHW)KECHHUIO;

OpUHUMaTh MOTHBBI M AapPryMEHThl JApPYrUX IIPU aHAIW3€ pe3yJbTaToB
JESITEbHOCTH;

IPUHHUMATh ce0s1, IOHUMAasi CBOU HEIOCTATKH U JIOCTOMHCTBA;

OpUHUMaTh MOTHBBI M apryMEHThl JAPYrMX IIpU aHAINW3€ pe3yJbTaTOB
JESTENIbHOCTH;

[pU3HaBaTh CBOE MPABO U PABO JAPYTUX HA OUIMOKH.

B nponecce qocTrkeHNs TMUHOCTHBIX PE3YIbTATOB OCBOEHUS IIPOTPAMMBI T10
¢usznke A ypoBHS cpegHero oOmero o0Opa3oBaHHS Y  OOydaronIuxcs
COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN MHTEJUIEKT, MpeAnoIararonmii
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEJCHHE, CIIOCOOHOCTb aJalTUPOBATBCA K
AMOIIMOHAJIBHBIM U3MEHEHHSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIH U
ycrnexy, ONTUMH3M, WHHULHAATHUBHOCTb, YMEHHME JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATILHOE COCTOSIHUE
IpPYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIMX CTOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K koniy o6yuenus B 10 kjacce npeIMeTHbIE pe3ynbTaThl HA 0a30BOM yPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (PU3MKH B (POpMUPOBAHHH
COBPEMEHHOW HAayYHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUM, B TPAKTUYECKOMN AEITEIBbHOCTHU JIFOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (U3NYECKUX MOJCINeH:
MaTepuaibHas TOYKa, MHEpIIMaIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
WJICAUIbHBIN a3, MOJAEIHU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;



pacno3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSIMOJIMHENHOE JIBUKEHUE,
CBOOOJIHOE MaJIeHUE TeJl, IBHXKEHHE MO OKPY>KHOCTH, MUHEPIUS, B3aUMOJICHCTBHE
ten, auddy3us, OpOYHOBCKOE NBIKCHHE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Tel,
M3MEHEeHHE 00bEMa Tel MPU HArpeBaHUU (OXJIAKIICHHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJECHCAlLMs, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIIEHUE JABJICHHS Ta3a NPH €r0 HArpeBAHUMU B 3aKPBITOM COCYIE,
CBSI3b MEXY IMAapamMeTpaMH COCTOSIHUA Tra3a B HU30IpoLEccax, AIEKTPU3ALUS TeT,
B3aMMO/JICHCTBHUE 3aPsAJIOB;

OMKCHIBATH MEXAHUYECKOE NBM)KCHHE, HCMHOJNb3ysd (PU3NYECKHE BEIUYMHBI:
KOOpJIMHATa, IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
WMIYJIbC TEJIA, KWHETUYECKAs] SHEPrus, NMOTCHIMAIbHAS JSHEPrUs, MEXaHUYECKas
paboTa, MexaHUYecKass MOIIHOCTh;, IMpPH ONHUCAHUM TMPABUIBLHO TPAKTOBAThH
(Gu3MUEeCKUil CMBICIT HCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIONINE NAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHUA,
UCTIONB3YyS (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIieparypa, CpeaHss
KWHETUYECKAsi DHEPryus XaOTHUYECKOrO JBUKECHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KOA((DUIIMEHT TMOJIE3HOTO JICWCTBHS TEIJIOBOTO JIBUTATeNsl; TPHU OMUCAHUU
NPaBWIBHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003HaYEHUsT U EIUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUMHAM;

ONMCHIBATh U3YUYEHHBIE MIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHUE
SABJICHHS! (ITPOIIECCHI), UCTIONB3YsS (PU3UUECKHE BEIMYUHBI: DJICKTPUUYECCKUN 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs, TOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
MpU  OINMHUCAHWUU TMPABWIHHO TPAKTOBATh (PU3UYECKUN CMBICIT HCHOJb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUs] M EIUHUIIbI; YKa3biBaTh (HhOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 GU3UYECKYI0 BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHaJIM3UPOBaTh (PU3NYECKUE MPOILIECChI U SIBJICHUS, UCTOJb3Ys (U3UYECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOro TsiroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPaHEHUS MEXAHWYECKOM OJHEPruU, 3aKOH COXPAHCHUs WMITYJIbCa,
MNPUHIUIT CYNEPHO3UIMN CUJI, TPUHIUII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUSI BEUIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU IHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOIIOTHON TeMImepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsAna, 3akoH KyinoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIE IIPUHIIMIIBI I€UCTBUS MAILLIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBH UX 0€30MacCHOTO MCIHOJIB30BaHUS B MOBCEIHEBHON
KU3HH;

BBITIOJIHATh JKCIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUNA WU
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUH, MpU ITOM
dbopmynrpoBaTh IpodIeMy/3aaqy ¥ THIIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY10BaHUs, TPOBOAUTH OTBIT U (POPMYIINPOBATH
BBIBOJIBL;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS] (PU3UUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUsT M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIENOBATh  3aBUCHMOCTH  MEXIYy  (PU3MUYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUH, IPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(UKCHUPOBATH Pe3yIbTAThI MOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUJIE
Ta0JIHIl U TPaQUKOB, A€JIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

co0roaTh NpaBuiia 0€30MacHOrO TpyJa MpH MPOBEJCHUHN HCCIEIO0BaHUMN B
paMKax y4eOHOro »SKCHEpPUMEHTa, Y4E€OHO-UCCIENOBATENBCKOW M MPOEKTHOU
JEATEIBbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB U JAOOPATOPHOTO
o0opyI0BaHuUs;

pemath pacuéTHpIC 3a7a4d C SBHO 3aJJaHHOW (DU3UYCCKOM MOJICIIbIO,
UCTIOJb3Ys (PU3UUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUS 331a4u
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACHATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HE0OXoAMMBbIE JJid €€ pElIeHMs, MPOBOJIUTh PACYETHI U OLEHUBATh PEATBHOCTH
MOJy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEIMUUHBI;

peniaTh KaueCTBEHHbIE 3aJa4l: BBICTPAaUBaTh JOTMYECKH HEMPOTUBOPEUYUBYIO
LENOYKY PACCYX IEHUH C OMOpPOM HA HM3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH WU
dbu3uYecKue sIBJICHUS;

UCII0JIb30BATh Opd  peleHud  y4eOHbIX ~ 3aJad  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y TIPE/ICTABJICHUS YICOHOU U HAyYHO-TIOMYJISIpHOM UH(OPMAITUHY, TTOTyIeHHOU 13

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIYyIaeMY0 HH(POPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, 00BICHEHHE MIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHUM;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3HUKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus 0€30MaCHOCTH MpU OOpaIIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMU



yCTpOMCTBaMH, JIJIsl COXPAaHEHUS 3I0POBbS U COOJIOJECHUS HOPM SKOJIOTHYECKOTO
NOBEACHUS B OKPYXKAIOILEH CpeEeE;

paboTaTh B TpyNIe C BBHINOJHEHHEM pA3IUYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh palOTy TPYIIIbl, PalHOHAIBHO PpACHPEACNATh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJI€KBaTHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PELLICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xon1y oOyuenus B 11 kjacce rpeiMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

JE€MOHCTPUPOBATh Ha MPUMEPAX pOJIb U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBbHOCTH JIFOJEH, LIEJOCTHOCTh U €IUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TpaHUILbl MPUMEHEHHUS W3YYEHHBIX (UBNYECKUX MOJEIEH:
TOYEYHBIA AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, A/ICPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO s/ipa NpPHU PEIIeHUH (PU3NUECKUX
3a1ag;

pacrno3HaBaTh (pU3NUECKUE SIBJICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKN U KBAHTOBOM (DU3UKU: 3JEKTPUUECKas TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHATOB, OJJIEKTPOMAarHuTHas WHAYKLOMS, JEHCTBUE MATHUTHOIO TIOJS HA
IOPOBOJHUK C TOKOM M JBWXXYILUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAKECHUE, IIPEIOMIICHHUE,
uHTepdepeHums, audpakuus W MOJApPU3aLUs CBETa, JUCHEPCUs CBETa,
dboTornekTpuueckuit 3pdext (hoTodrdPdexT), cCBeTOBOE AaBiIcHNE, BOSHUKHOBEHUE
JUHEWYATOro CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaaMOaKTUBHOCTH;

ONUCHIBATh W3YYECHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  NPOBOAUMOCTH  PA3JIUYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SABJICHHS (IIPOLIECCHI), UCHOJIb3Yysl (PU3NYECKHE BEIUUHMHBIL:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, JIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJIBIKYIIAs CUia, padoTa TOKa,
WHIAYKUUS MarHUTHOrO Mojs, cuia Ammepa, cuna JlopeHua, WHIYKTUBHOCTB
KaTyIIKH, DHEPrus JJIEKTPUYECKOrO0 M MArHUTHOTO IIOJIE€H, MEPUOJ M YacToTa
KojeOaHuii B KoyieOAaTEIbHOM KOHTYpe, 3apsij M CUJla TOKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHuE U
ONTHYECKasi CUjia JIMH3bI, NPU OINHCAHUHU MPABUWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICTT HCIOJb3YyeMbIX BEJIMYMH, WX OOO3HAUEHUS U €IWHUIBL, YKa3bIBaTh
(opMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMU;



ONUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
dbu3uYeCKre BETUYUHBI: CKOPOCTh JJEKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (DOTOHA, IEPHOJI TTOTypaciiajia, YHEPTUsl CBSI3H
QTOMHBIX SI7Iep, NPH OIHMCAHWHU TMPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJI3YEMbIX BEJIMYMH, MX OOO3HAUYCHHUS] W CAWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUYMHBI,

aHaJM3UPOBaTh (YU3UYECKHUE MPOIECChl U SBJICHUSA, UCIOIB3YS (U3UYCCKHE
3aKOHBI U MPUHLUMNBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapajuIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—J/IeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKIIMH, 3aKOH NPSIMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI NPEJIOMJICHUsI CBETa, ypaBHeHHE ODMWHINTeHHa M (oTodddekra,
3aKOH COXPAHEHUs JHEPryH, 3aKOH COXPaHEHUsI MMITYJIbCA, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs MAacCOBOr0 4HMclia, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacraja, Mpy 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKECHHE W YCIOBUA (TpaHUIBI, OO0JACTH)
IPUMEHUMOCTH;

OTPENIEIIATh HAMPABJICHUE BEKTOPA WHAYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh W OMNHUCHIBATH H300paKEHHE, CO37aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30;

BBITIOJIHATh AKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIECCOB C HCIMOJB30BAHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU STOM
dbopmMyIUpoBaTh MPoOIeMy/3a/1ady U THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEIJI0OKEHHOTO 000PYy10BaHUs, IPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBO/JIBI,

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBbIC U3MEPEHUsI (PU3UUECKUX BEIUYUH, NPU
ATOM BBIOMpaATh ONTUMAJIBHBIM CHOCOO0 W3MEPEHUS U MCMOJIb30BAaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NUECKUX BETMYHH C UCIIOJIB30BaHUEM IPSMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAEC TaOMUI U TpadUKOB,
JienaTh BBIBOIBI IO pe3yJbTaTaM MCCIIEI0BaHNUS,

coOmro/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOW U TMPOCKTHOU
JESTETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
o0opyI0BaHuUs;

pemiath pacu€THbe 3a7a4d C SBHO 3aJlaHHOM (DUBUYECKONM MOJIETbIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a7a4n



BBIOMpATh (PU3UYECKYIO MOJENb, BBIACTATh (PU3NUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOAUMBIE JUIsl €€ pElIeHUs, NMPOBOJUTH PACUEThl M OLIEHHWBATH PEaIbHOCTh
HOJy4YEHHOTO 3HaueHUsl (PU3NYECKOI BEIIMUMHBI;

pelaTh KaueCTBEHHBIE 3a7aui: BBICTPAUBATD JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMNOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(puznyeckue sBICHUS;

UCMOJb30BaTh  IPU  pPELIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
Y TIPEJICTaBJICHUS yueOHOW U HAYYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YeHHOM U3

Pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHATTU3UPOBAThH MOTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATh NPUHUUIBI JCUCTBUS MAIIWH, HPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX OE€30MAaCHOTO MCIIOJIb30BaHUS B MOBCEIHEBHOM
KU3HM,

MPUBOANTH IPUMEPHI BKJIA/1a POCCUIICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieueHnss 0€30MaCHOCTH MpPH OOpAIEHWH € MPUOOpaMU U TEXHHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 3JI0POBbS U COONIOACHUS HOPM 3KOJIOTMYECKOTO
[IOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TIpyHIE C BBIIOJHEHUEM pAa3jMYHbIX COLMAJIbHBIX pOJIeH,
IUIAaHUPOBaTh pPabOTy TIpYyMINbl, PALUOHAIBHO PACHPENCNATh OOSI3aHHOCTH MU
IJIAHUPOBATH JAESITENBHOCTh B HECTAHJAAPTHBIX CUTYAILMIX, aJIEKBATHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM ugposbie
Ne i/ P Konrpoabusie | IIpakruyeckue (uitcpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUSA
bubmuorexa [JOK
11 O 2
VISHICA H METOBT HAYTHOTO HOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHeMaTia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Al https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3 6 1 1
AKOHBT COXPAHCHIL B MEXAHMIC https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubmuoteka [IOK
' TEOpUH https://m.edso0.ru/7f41bf72
Bbu6nmmoreka [JOK
3.2 O 10 1
CHOBBL TepMOZHanicd https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubnmoreka [LIOK

@da30BbIE TIEPEXOBI

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



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

Hroro no pazneny 24
Paznen 4. DJIEKTPOIUHAMMUKA
bu6mmoreka [IOK
41 ) 10
fleKTpoctatiia https://m.eds00.ru/7f41bf72
49 [TocTossHHBIN AnEeKTpUYECKUM TOK. TOKH B 12 bu6mmoreka [IOK
' PA3IMYHBIX CPEIax https://m.eds00.ru/7f41bf72
Htoro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. JIEKTPOAUHAMMUKA
11 MaruutHoe nosue. J1eKTpoMarHuTHas 11 1 3 bubnuoreka LIOK
' WHTYKITUS https://m.edsoo.ru/7f41c97c
Htoro no pa3geny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yecKHe 1 JJIEKTPOMarHuTHhIE 9 1 bubnuoreka LIOK
' Konebanus https://m.edsoo.ru/7f41c97c
MexaHnuyecKue 1 31eKTpOMarHuTHbIE bubnuoreka LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
2.3 O 10 3
Hd https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcHOBBI crielIUaIBLHON TEOPUU 4 1 bubmuoteka [IOK
' OTHOCHTEIILHOCTH https://m.edso0.ru/7f41¢97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [IOK
4.1 i
UICMEHTbI KBAHTOBOH ONTHKIL 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuoteka [IOK



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

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

43 ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edso00.ru/7f41c97c

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMEeHTHI aCTPOHOMUU U aCTPOPUIUKU 7 Et?[if/l;ln?eediiilr?/sf4lc97c
Htoro no pa3geny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

61 | OfoGuarouee nosropernc ‘ im0 AL
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudpoBbIe
n/n Tema ypoka Bcero Koutpoaeupie | Ipakruieckue u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeTz)lsz HoszHiﬂ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb 1 Mmecto ¢pusuku B

5 (dhopMHUPOBAHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN eATEIbHOCTH JIFOAEH
MexaHnueckoe IBUKEHHE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO 1 bubnuorexa [JOK
JnBWKeHHUs. [lepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpsiMOTIUHEITHOE 1 bubnuorexa [LIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOIIMHENHOE 1 bu6muorexa LIOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKOpeHHe 1 bubnmnoreka [IOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 I[EI/I)KCHI/IC MaTepiam,Hoﬁ TOYKH 10 1 bubmmorexa LIOK

https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTHU
8 [Ipunuun otHocuTebHOCTH [anues. 1 bub6nunoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MuepuuanbHble CUCTEMBI OTCUETA.
IIepssbiii 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunun

bu6mmoreka [IOK

o cyneprosuuit cut. Brop OHfaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa /17151 MaTepraabHON TOUKU

10 Tperuit 3akoH HeroToHa 11 bubnuorexa [LIOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOTro TaroteHus. Cuna

11 TsxecTH. [lepBas kocmuueckas bubmiorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa LIOK
Tela https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koagduuuent tpenus.

13 Cuna CEHpOTI/IBHeI-(Il)I/Iq:I npu I[BI/I)ieHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B )KUAKOCTH WJIM rase
[ToctynarensHOE 1 BpaliaTeabHOE

1 JIBIKEHHE a0COJIFOTHO TBEPJIOTO TEa. bubnnorexa [IOK
MowmenT cwibl. [lieuo cuitbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
HMitynbsc MaTepUaIbHOU TOYKH,

15 CHUCTEMBI MaTePHUAITbHBIX TOUCK. bubnmnoreka [IOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyiabca. PeakTuBHOE ABHKEHME
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunernaeckast sHeprusi MaTepuaibHON bubnmnoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETUYECKOW dHEPIruu

17 IToreHnnanbHas sHEprus. bu6mumotexa [LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHMabHAS DHEPTUS YIPYTO
ne(OpMHUPOBAHHON MIPYKUHBIL.
[ToTeHumanbHas SHEPTHs TeNa BOIU3U
HOBEPXHOCTHU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

IToTeHnManbHBIE U HEMOTSHIIMAIBHEIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CHJI ¢ U3MEHEHUEM
MEXaHUYECKON PHEPTUH CUCTEMBI TEJI.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBs3U pabOTHI CHITBI C
H3MEHEHUEM MeXaHnIeCKOU SHEPTHUU
TeJa Ha IPUMEPE PaCTHKCHHUS
PE3UHOBOTO KI'YTa»

20

KonTponbHas pabora no reme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXPAaHEHHUs B MEXaHHUKE

bu6mmoreka I[IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
KHHeTH4Yeckoi Teopun. bBpoyHoBckoe
nswxkenue. Auddysus

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep IBHKEHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3os, KHIAKOCTEN
Y TBEPABIX TEN

23

Macca monekyin. Konuuecto
BemiectBa. [locrostHaas ABoraapo

24

TermmoBoe paBHOBecue. Temmeparypa
u e€ uzMmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bu6mmoteka [IOK

2 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubanoreka [IOK
JIBUKEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
JlaGopaTopHas pabota

o8 «HccnenoBanune 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSHUS
pa3peKeHHOro ra3a»

29 H3onponeccel B naeanbHOM ra3e U uX bubnuorexa [LIOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI U

30 criocoOsI e€ n3menenus. Konmnuectso bubmuoreka [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
raza

bu6nunoteka [IOK
31 Bfst TeILOMepeza https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
bubnunotexa [IOK
32 KonmdecTBo TEMIIOTHI U
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AanadaTHbIN Mpolecc

33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €70 bubmuorexa [LIOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccoB B bubnnorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoi 3akox
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunuun aeicteus u K11 remioBoit

bu6mmoteka [IOK

35
MaIlI1HbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/{
37 DKOJ0rn4ecKue nIpoodIeMsl
TETIOIHEPTETUKH
38 O06o6marmuil ypok «MoJeKyspHas bubnnoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTposnbHas padora 1o reme
39 «MonexkynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
YEP ’ https://m.edso0.ru/ff0c6a50
TEPMOTTHAMUKI
40 [TapooOpa3oBaHue 1 KOHACHCAIHUS. bubmmoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI 1 OTHOCUTEIbHAS
41 BJIAKHOCTh BO3ayxa. HacklmeHHbIi brbnmorexa LIOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexa [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTtayiisl. COBpeMEHHbIE MaTepHAITBI
[MnaBneHue U KpUCTAIUTH3AITHS.
43 VY nenbHas TeHJ'IIZ)Ta HJIaBJIeEI/ISI bubamorexa [TOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6mumarus
44 VYpaBHeHuHe TEMI0BOro Oamanca brbmorexa [OK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIEeKTPUIECKUn bu6mmoreka [IOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsa0B

HpOBOI[HI/IKI/I, JUDJICKTPHUKHU U

46 HOJIYTIPOBOHUKHU. 3aKOH COXPaHEHUs bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3aKoH
47 KyJIOHa.HTO‘-Ie‘-IHHﬁ SH:KTpI/IquKI/Iﬁ bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsj
Hanpsx€HHOCTB 31IEKTPUUYECKOro
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [IOK
ANEKTPUYECKHUX TToneH. JInnuun https://m.edsoo.ru/ff0c6df2
HANPSLKEHHOCTH
Pabota cun ainexkTpocTaTuuecKkoro
49 OJIA. HOTeHI_II/IaJ'II.) Pa3noctb bubmmorexa [IOK
https://m.edsoo.ru/ff0c6f00
MOTEHLINAJIOB
[IpOBOTHUKY U TUANEKTPUKHU B
50 BHIZ:KTpiCTaTquCKOM nfne. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTh
n bubnuorexa [JOK
°1 eipodmrocts. Korencarop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOT0
52 KOHJIeHCAaTopa. DHEPTUs 3apsKEHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas padota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI 1ECTBUS U IPUMEHEHHE
54 KOH/IEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOro NpHHTEpa.
DneKTpocTaTHIECKast 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemileHne 3EKTPOIpruOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €0
cyuiectBoBaHus. II0CTOSTHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akoH Oma i
y4dacTka Lenu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBoiHUKOB. JlabopaTopHast paboTa
«M3yueHne cMEmaHHOTO COCTUHCHHUS
PE3UCTOPOBY

bubnuoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma A11s TOJTHOM (3aMKHYTO )
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucrouyHmka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHUS

bu6mmoreka I[IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs MPOBOJUMOCTE TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ MCETAJIJIOB OT
temnepaTypbl. CBEpXIPOBOJAUMOCTD

60

DIIEKTPUYECKHI TOK B BAKyyMeE.
CBOIICTBA DJIEKTPOHHBIX ITyYKOB

61

[TomynpoBoiHUKH, WX COOCTBEHHAs U
IIpUMECHas IPOBOAUMOCTh. CBOMCTBa
p—~n-niepexoaa. IlomynpoBogHUKOBEIE
puoOOpHI

bubnunotexa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUI TOK B paCTBOPAX U

62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [IOK
DJIEKTPONIMTHYECKAS AUCCOLIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOoCTOSITeTbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKkTpruuecKue mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmmoreka [IOK
npuMmeHenue. [IpaBumna TeEXHUKU https://m.edsoo.ru/ff0c86fc
0e301MmacHOCTH

65 O06o0marmui ypok 1 bubnnoreka [IOK
«OQNEeKTPOANHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas paboTa o teme

66 «Qnexkrpoctatuka. [IocTOSTHHBIHI 1 bubnnoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpeAax»

67 PesepsHsiil ypok. KoHTponabHas 1 bubnuoreka [LIOK
pabota 1o Teme "DIeKTpoJHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600maronuii ypok 1 bubnmnoreka [IOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
[
JI:;_H Tema ypoxa Beero Konrpoasubie | Ilpakrnuyeckue fllj;:eﬂnﬂ :)Ig;)l;l:())?;fenbnme
padoTsbI padoTsbI pecypest
[TocTostHHBIE MATHUTHI U KX

1 B3auMoOJiecTBUE. MarHUTHOE MoJIE. 1 bubnuorexa [IOK
Bekrop maruutHOM MHAYKIMK. JIuHuN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUU
MarauTHo€ 1oJie MpOBOIHUKA C

5 TokOM. OnBIT DpcTeaa. 1 bubnnoreka [IOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubanorexa [IOK
MAarHUTHOTO MOJIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuina Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [IOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bubmuorexa [LIOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas nHaAyKnus. [lotok

6 BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1
MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Papanges

JlaGopaTopHas pabota
«HccnenoBanue sBIEHUSA
AJIEKTPOMATHUTHOU UHTYKITUID)

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounAykiuu. 3J1C caMOMHIyKIIUH.
DHeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMAarHUuTHOE TI0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTporucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
AJIEKTPOMATHUTHI, AJIEKTPOBUTATEND,
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS I1e9h

10

O6o06maromuii ypok «MaraHutHoe
noJe. DJIeKTPOMarHuTHasE MHTKITHS

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota o teme
«Mar»uuTtHoe IT10J1€.
DNIeKTpOMarHuTHask UHAYKLHS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBo06oiHbIE MEXaHUYECKHE
kosiebanus. ['apmoHnueckue
Kosie0aHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpaienue sHepruu

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabota
«Hccnenosanne 3aBUCUMOCTHU
Mepuo/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChI TPy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

bubnunoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoJieOaHHUs B
nacaJIbHOM KoJIc0aTeIEHOM KOHTYPC.
AmnHanorus MECXKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMH KoJIEOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS FHEPTUU B UACATIBHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KosieOaHusIX. BeIHYKIICHHBIC
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJiIeOaHus

bubnuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIil TOK. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAYEHNE CUJIbI TOKA U
HaNPSHKEHUs

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [IponsBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKOMN dJHEPTUn

19

YCTpolCcTBO U TPAaKTUUECKOE
MIPUMEHEHHUE JJIEKTPUUECKOT O 3BOHKA,
reHeparopa NepeEMEeHHOro TOKa,
JIMHUH JIEKTpoIepenay

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrHYecKre pUCKH pU
MIPOM3BOJICTBE DIIEKTPOIHEPTUH.
Kynbrypa ncnonszoBanus
3JIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [IOK

2 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunslie U POI0JIbHBIE BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DEeKTpOMarHUTHbBIE BOJIHBI, UX
23 CBoﬁcha u ckopocTb. lkana bubmiorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI pAAHOCBA3ZH U
24 TeneBuieHus. PazButue cpencts
cBs3u. Paguonoxanus
o5 KonTtponpsHas padora «Konebanus u bubnuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMoNMHENHOE pacIIPOCTPAHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [IOK
ToueuHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
Otpakenue cBeTa. 3aKOHBI
27 oTpaxeHus ceera. [loctpoenue bubmmorexa [OK
B https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B TNIOCKOM 3epKaiie
[Ipenomnennue ceera. [lonHoe
08 BHyTpeHHee oTpakeHue. [IpenenbHbiit bubmuotexa [LIOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa)KEHUS
29 JlaGopaTtopHas padota «M3mepenue bubnmnoreka [IOK
[oKa3arTelis NPeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [octpoenue n3o0pakeHui B bubnmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMya TOHKOU JTUH3BI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabota

31 «UccnenoBanue CBOUCTB
N300paKeHUH B JIMH3aX»
Hucnepcus cBeta. CioKHBIN COCTaB
39 6enoro ceera. L{ger. JlabopaTtopHas
pabora «Habitoienue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxius bubnuorexa LIOK
ceeta. ludpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [LIOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOpkl U yCTpocTBa U
ycI0BHS UX 6€30aCHOTO MPUMEHEHUS
['paHu1IbI TPUMEHUMOCTH
36 KJ1laccuueckor MmexaHuku. [loctymnarsl bubnnoreka [IOK
CIIELMAJIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH.
37 3ameyieHne BPEMEHU U COKPAIIICHHE bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust © UMITYJbC PENIITUBUCTCKOMN
38 '—IaCTI:/IHLI. CBSI?,If] Macf:)m C DHEpruen u bubmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI TOKOS
KonTtponbhas padora «Onrtuka.
. bubmuoreka [JOK
39 OCHOBHI CTICITHAITEHOM TEOPHH

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. Popmyina [Tnanka. Dueprus

bu6mmoreka [IOK

40
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHUE Eu6 10K
noInoreKa
41 otod(ddexra. O A.T.
porospexr TIpITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHEI hoTtorddekTa. YpaBHEeHHE
42 3ﬁHMTe(ﬁbHa Ji)l(l)(l)OTOS(b(Il))eKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» dporordpdexra
Hasnenue ceera. Onbithl [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubnnorexa [IOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoucTBa u
MPAKTHIECKOE TPUMCHCHHE!
44
¢doTorsieMeHT, POTONaTUHK,
COJIHEUHas OaTapesi, CBETOAHO]]
45 Pemenne 3amad 1mo teMe « DJI€MEHTBI bu6nmmorexa [IOK
KBAHTOBOM OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL
46 Pe3z ¢dopaa 1o paccestHuIO 0-4acTH bubmiorexa LIOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubnunorexa [IOK
47 II b
OCTY AR bopa https://m.edsoo.ru/ffOdOafa
HN3nyyenue u noriomenne GpoToHOB
48 I H};Iqe eX0JIe aTOM;Hc 0 Ho?o OBHS bubmorexa LHOK
P PEROA " A P https://m.edsoo.ru/ff0dOafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BoaHOBEIE cBOMcTBa YacTHI. BOJIHEI
. B bubmuoreka [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM yanu3M. CrIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHY)XXJICHHOC U3TTYy4YCHUC

50

OTKpBITHE PaANOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneneHuio cocrasa
PaIMOaKTHBHOTO M3ITy4ESHUS

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anba-, 6era-, ramma-
u3JlydeHus. BiausHue
PaIMOAKTUBHOCTH HA YKHUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN Oera-
pacmaj. ['amma-u3nydenue

bubnuorexa [IOK
https://m.edso0.ru/ff0d1162

53

DHeprus CBS3U HyKJIOHOB B sifIpe.

S nepHblie peakunu. SnepHsbii
peaktop. [IpoOnembl, MepCIeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIE€PHOI
SHEPreTUKHU

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
PEruCTpay AIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nnoro neba. Co3sesaus,
HpKI/Ie 3Bé3JIBI, IJIaHETBI, UX BUANUMOC
newxenne. CollHEYHAs! CUCTEMA

56

Connue. ConHevyHast akKTUBHOCTb.
Wcrounuk sHeprumn CosHia 1 3BE37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHbBIE
XapaKTEePUCTUKHU. 3BE3/IbI IJIaBHOM
10CJIeI0BaTEbHOCTU. BHYTpeHHEE
cTpoenue 3BE311. COBpeMEHHbIE
MPEJICTABICHUSI O IPOUCXOKIACHUU U
sBositonny ConHua u 3BE37

58

Mineunsbiii [yt — Hama [Nanaktuka.
[Tonoxenue u aBmxenne CosHua B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX FAIAKTUK

59

Bcenennas. Paz0eranue raiakTuk.
Teopust bosbIoro B3phIBa.
PenukToBO€ n3nmyuenue.
Meraranaktvka

60

Hepemennsie mpoOaeMbl aCTPOHOMUU

61

KontponbHas pabora «I51eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

63

O6o6maromuit ypok. Pons u mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o6maromuii ypok. Ponb
buznueckoil Teopuu B opMHUpPOBAHUHI
MIPEACTABICHHUH O HU3UIECKOM
KapTUHE MUpa




O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHEpa B 001IEM

65 1
psiy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [IPEACTABICHUHI O TIPUPOAE

66 PesepBHbIil ypok. MarHuTHOE 1OJI€. 1
DNeKTpOMarHuTHas HHIYKIHS
Peseprublit ypok. Ontuka. OCHOBBI

67 CHeHATbHON TEOpUH 1
OTHOCHUTEJIBHOCTU
Pesepnblii ypok. KBanToBas pusnka.

68 3JI€1\EGHTI)I};I,:Z:TpOHOMI/II/I u ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBIIEE KOJIMYECTBO HACOB 10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETU

HMHTEPHET
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