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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus pa3paboTaHa Ha OCHOBE IMOJIOKEHUI W TPEOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM MporpamMMmebl, npeactaBieHHbx B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepasbHOM paboyel MporpaMMbl BOCHUTAHUSA U
KOHIIETIIIMK TIpernojiaBaHusl yuyeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHu3anuUsaX Poccuiickon Oenepanuy, peanu3yromux OCHOBHBIE
00pa3oBaTebHbIE POTPAMMBI.

CopnepkaHue mOporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JEATEIHLHOCTHOTO
noaxojaa. Ilporpamma no ¢uszuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaM3allMi MEKIPEAMETHBIX
CBs3ell (U3MKKM C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TpenMeramu. B Hel
ONPENESAIOTCS OCHOBHBIE LI€JIM M3y4YeHUsl (PU3MKU HAa YPOBHE CPEAHETO OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma mo Gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJbTATHl OCBOEHUS Kypca (U3HKU Ha 0Oa30BOM YpPOBHE, B

TOM YHCJIe TPEJIMETHBIE PE3YJIbTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nukay 1o rojgam o0ydeHwusl.

du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYNAs B
KayecTBe y4eOHOIo ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatoriem Mupe. LIkoapHbIN Kypc (GU3UKH — CUCTEMOOOPa3yIOIINiA
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOIBKY (PU3NUECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuszuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE U AKTHUBHOE
npuMeHeHue (U3MYeCKuX 3HAHUW  OmpejeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUS] HOBBIX MATEpPHUAIOB C 3aJaHHBIMA CBOWCTBAMU U JIPYTHX.
N3ydenne ¢u3Mku BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromwuxcs, B (HOpMUpPOBAHHE YMEHUN NPUMEHSTh
Hay4YHBII METO/1 MO3HAHUS MPY BBINOJIHEHUH MU YY€OHBIX UCCIEIOBAHUM.

B ocHoBy kypca ¢usuku s ypOBHSL CpEOHEro oOIIero oO0pa3oBaHMs
MOJIOKEH PSJ UJIeH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
MIOCTPOCHMUSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepual U3 BCEX pa3/ieloB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DH3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBUU C HEW MaTepuan Kypca (QU3HKU
00beIMHEH BOKpPYr (Qu3MYecKux Teopuil. Bemymmm B Kypce sBISIETCS
dbopMupoBaHUEe MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIHaNIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
busukn ¢ pa3BuTHeM O0OImIecCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOJIeMaMH.

Hoess  npuxnaowoit  nanpasnennocmu. Kypc ¢usukum mpeamosnaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHM U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJICp’KaHMs, TOCBAIIEHHBIX OKOJOTMUYECKUM TMpobieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKke OOCYKICHUS
po0JIeM pallMOHATBFHOTO MPUPOIONOIB30BAHUS U HKOJIOTMIECKOM 0€301TacHOCTH.

CTepXHEBBIMU DJIEMEHTaMU Kypca (DU3MKH Ha ypOBHE CpeaHEro oOIero
oOpa3zoBaHus ABJSIOTCS (pusnueckue teopuu (hopMUpPOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOeHHS (GU3HUECKON TeOpUH, poiiu (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUAIOB B  COBPEMEHHBIX TMPEJACTABICHUSX O MOPUPOJE, TpaHHUIIAX
NPUMEHUMOCTH TEOPHM, JJIsI ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-esATeIbHOCTHBIN TOAXO0/I B Kypce (DU3MKU pean3yeTcsl Mpexe
BCEr0 3a CUET OpraHU3allud SKCHEPUMEHTAIbHOW AESTEIbHOCTH OOYyYarOUIUXCH.
Jlns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIA0OpAaTOPHBIX padoT,
KOTOpBIE B IporpamMme 1o (usnke oObeIUHEHBI B OOMIUN CIIMCOK YUYCHHYECKUX
MpaKTUYECKUX padoT. BhifeneHne B yka3aHHOM Ie€peyHe JIabopaTOpHBIX padoT,
OPOBOJAUMBIX JUISi KOHTPOJII W OLIEHKH, OCYIIECTBISETCS y4YaCTHUKAMHU
0o0pa3oBaTeNbHOrO TMpollecca HCXOAs M3 OCOOEHHOCTEW IUTAaHMPOBAHUS U
ocHameHus kaOumHera ¢usmku. IIpm sToM oOecneymBaeTcs  OBJIAACHUC
00yYaroImMUMUCI YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUS, MCCIIECIOBAHUS
3aBUCUMOCTEH (PU3UUECKUX BEJIUYMH M IIOCTAHOBKY OINBITOB IO TIPOBEPKE
NPEIIOKEHHBIX THUIIOTE3S.

Bosnbiioe BHUMaHME YAENSIETCS PEUICHUI0 PACUETHBIX M Ka4eCTBEHHBIX
3aaa4. [Ipu 3TOM a1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 33Jla4yd C SIBHO
3aIaHHON (PU3NYECKON MOJEIIbIO, TO3BOJISIIOIINE TPUMEHSTH U3YyUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfieia Kypca, TaKk U HUHTETPUPYS 3HAHUS W3
Pa3HbBIX pa3ienoB. J[7s KaueCTBEHHBIX 3a7a4 MPHOPUTETOM SIBISIOTCA 3aJlaHUs Ha
0OBsICHEHHE TPOTECKaHUsI (U3MYECKUX SIBICHUW W TPOIECCOB B OKPYKAIOMICH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU JJisl CUTYallMu MPAKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO x wMarepuaibHO-
TEXHUUYECKOMY OOECIEUYeHUI0 Y4YeOHOTo rporecca 0a30BbIii ypOBEHb Kypca
(bU3UKN HA YPOBHE CPEAHEro O0IIero oOpa3oBaHus JOKEH U3y4aThCs B YCIOBUSIX
peIMETHOro KaOuHeTa (M3HKU WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO IMkia. B kaOuHere (Qu3MKM IOMHKHO OBITH
HEe0OXoMMoe J1abopaTopHoe 00OpYyJOBaHWE [JiS BBHIMIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKE YYEHHUYECKHX MPAKTUYECKUX pabdoT U JEMOHCTPALIMOHHOE
o6opyoBaHUe.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
IPUHITIIIOM MHHUMAJIBHON JOCTaTOYHOCTH H  OOECMeYMBaeT IMOCTAaHOBKY
NEPEUNCIICHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBBIX JICMOHCTpAIui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUW ©  TPOIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHA.

JlaGopatopHoe o0O0OpyJIOBaHHE [JIsi YYEHUYECKHX MPAKTHUYECKUX pabdoT
dbopMupyETCS B BUJE TEMAaTHUYCCKUX KOMIUICKTOB M O0OECIIEUMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThyeckre KOMILIEKTHI
7a060paTOPHOTO O0OPYAOBAaHHS JOJKHBI OBITh TOCTPOCHBI HA KOMILJICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMU HEJISIMU U3y4eHHS GU3UKHU B 00111eM 00pa30BaHUHU SIBIISIIOTCS:

e (opmupoBaHnue wHTEpeca M CTPEMIICHUS OOYYAIOIMMUXCA K HAYIHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HHTCIICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
HCCJIEI0OBATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHHUSIM;

e (opmMupoBaHME HAy4YHOTO MHPOBO33PECHHS KaK pe3yibTara H3YUYCHHS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBanue yMeHHUd OOBSCHATH SBJICHUS C HMCIOJB30BAaHUEM
(bU3MYEeCKUX 3HAHUH U HAyYHBIX JTOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUH O pONMHM (PU3NKHU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne STUX Ielield 00ecreunBaeTCsl pelieHueM CISAYIONNX 3a/1ad B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHEro Oo01Iero oopa3oBaHus:



e nmpuoOpeTeHHe  CHCTEMbl  3HAHUH 00  o0mmx  (U3HMYIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIpHYIO (PH3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yYMEHHMI NPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHs] (PU3MYECKUX SBICHUH B TPUPOAEC W IS TPUHATHUSA
IIPAKTUYECKNUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIIEHUs pa3IUYHbIX 3a7ad C SBHO 3aJaHHOMN
busznyeckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3fanue GU3NIEeCKOM MOJIENH, aJIeKBATHON yCIOBUSIM 3aJa4H;

e TMOHMMaHHUE (PUBNYECKUX OCHOB U MPHUHIMIOB JIEUCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIMSIHUSA Ha OKPYKAIOLILYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHMS WU IPOBEJICHUS
(U3MYECKUX SKCHEPUMEHTOB, aHaIM3a M HMHTEpIpeTauuud HUH(POPMALNH,
OTpeJeNeHHs TOCTOBEPHOCTH MOITYYEHHOTO Pe3yJIbTara;

e CO3/IaHME YCIIOBUM JUISl PA3BUTUS YMEHUU IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESATETBHOCTH.

Ha wuzyuyenune ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE CpPEIHEro OOIIEro
obpazoBanust otBojuTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMMe 1O (U3MKE TMEpedYeHb Ja0OpaTOPHBIX H
NPAKTUYECKUX paldoT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JaeT BBIOOP
npoBeleHus] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHJMBUIYATbHBIX
0COOEHHOCTEH 00yYaroIMXCA.



COJEP)XAHME OBYYEHUA
10 KUIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupoze. HayuHble mMeToAbl ITO3HAHUSA OKPYKAIOLIErO
mupa. Ponb JSKcrieppuMeHTa MW TEOPUM B IPOLECCE IO3HAHUS IPUPOIBL.
DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (u3nuecKux sBIEHUM U mpoueccoB. HayuHble rumnoressl.
duznyeckue 3aKOHbI U TEOPUH. ['paHUIIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIKO COOTBETCTBUSL.

Pons u mecto ¢usuku B (HOPMUPOBAHUM COBPEMEHHOM HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnanoroBble W IU(GPOBHIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTEepUaIbHOW TOYKHM, UX MPOEKIUU HAa OCHU CHUCTEMbl KOOPIWHAT.
CroxeHue nepeMenieHnui u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEHHOe nBMxkeHue. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U MepeMeIIeHUs
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOoHOe TajieHne. Y CKOpeHHue CBOOOHOTO TaeHHS.

KpuBonuneninoe nBuxkeHne. JIBHKEHHE  MATEPHAIBHOM  TOYKHA IO
OKPY>KHOCTH C MOCTOSIHHOMW 110 MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopoctb. [lepuon u yactora obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIOB, IIEMHbIC U PEMEHHBIC TIepeayun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPAMsd KUHEMATHUYECKUX XapaKTEPUCTUK
JBU>KCHUSL.

[IpeoOpazoBanue ABUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmtonenue nBukeHus Tena, OpPOIIEHHOTO TMOJ] yrioM K TOPU3OHTY U
TOPU30HTATBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaACHHUS.

Hanpagienne ckopocTu ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopnvie pabomol

N3yueHne HEPaBHOMEPHOI'O JIBUKEHHUS C LIEIBIO OMPEACICHUS] MIHOBEHHOMN
CKOpOCTH.

HUccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, IPOWIECHHBIMUA TEJIOM 3a
MIOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JNBHKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHune ABUKEHUS IIAPUKA B BA3KOM KUAKOCTH.

N3yuenune nBuxeHus Teaa, OPOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCTH  [anmumes. IlepBeii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akoH Herotona
JUIs. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepranbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. IlepBas kocmumueckas
CKOpOCTBb.

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

Tpenue. Buabl Tpenus (1okosi, CKobxeHus, kauenusi). Cuia tpeHus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuia conpoTUBIICHUS IPH IBUKEHUU TEJa B )KUJKOCTH WIIH Tas3e.

[ToctynaTenbHOE 1 BpalaTeabHOE ABMKEHUE a0COTIOTHO TBEPAOTO TEa.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEINA.

TexHuyeckue yCTpoOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIINUIHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBNeHNE UHEPIUY.

CpaBHeHHE Macc B3aUMOJEHCTBYIOMIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiiu.

HesecomocTts. Bec Tema npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUS TBEPAOTO Teia. Buibl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



Hccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BOZHUKAIOUIMX B MPYKUHE U
pPE3UHOBOM 00pa3siie, OT uX JehopMaruu.

HccnenoBanue ycnoBUM paBHOBECHS TBEPAOrO TeNd, MMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpanenusn  mexanuke

Nmnynbc maTepralibHOM TOYKH (T€la), CHUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITyJbCa Tejla. 3aKOH COXPaHEHUs HUMITYJIbCa.
PeakTuBHOE IBHIKCHUE.

PabGora cribl. MOIIHOCTE CHIIBL.

Kunerndeckass sHeprus marepuaibHOW Touyku. Teopema 00 H3MEHEHUU
KUHETHYECKOW SHEPTHHU.

[ToreHunanpHas SHEPIHUsl. [ToreHunanbHas DHEPIus YIPYTo
nedhopMHpOBaHHON  mpyXuHbL.  [loTeHImanpbHas  SHeprus Tena  BOJIM3HU
MMOBEPXHOCTH 3EMIJIH.

[ToreHunanbHblE W HEMOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEI.
3aKOH COXpaHEHU MEXaHUYECKON SHEPTHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yecKknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPYXKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBHIKCHUE.

[Tepexo NOTEeHIIMATILHON PHEPTUU B KUHETUUECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yuenne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MAsITHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW DHEPTUu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3znen 3. MosekyasipHas pu3uka 1 TepMOAUHAMMKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUHM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysus. Xapaktep IBUKEHUS WU
B3aUMOJICMCTBUS 4YacTULl BellecTBa. Moaenu CTpPOEHHUsI Tra30B, KUJIKOCTEU W
TBEPBIX TEJI U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeel. Macca u
pa3Mepsbl MoJiekyil. KonnuectBo BemecTBa. [locTosinnas ABoraapo.

TermioBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.



Mopgens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpHH HACAIBbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KWHETHYECKOM SHEPIHM TEIJIOBOrO JBHMKEHHS uactul rasa. lllkana
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHMe MenaeneeBa—Knanenpona.
3akon [lansroHa. M3ompoliecchl B UACAIbHOM T'a3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['padudeckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHuueckue yCTpONCTBA W TMPAKTUUECKOE TMPUMEHEHUE: TEePMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHMCKPETHOE CTPOCHUE BeEllecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 110 TP PY3UN KUAKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO ABHKCHHS.

Mogens onsita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYIIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBU.

Mogens, WUIIOCTpUpYyIOLIas IpUpoy AaBJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YypaBHEHUE COCTOSHUS UJEaIBLHOTO rasa,
U30IPOLIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Omnpexnenenre Macchbl BO3[yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE HM3MEPEHMI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMoauHaMuueckass cucrema. BHYTpeHHsS dHEprus TEPMOAUHAMUYECKON
CUCTEMBI U criocoObl e€ u3meHeHus. KonmnuecTBo TerioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJE€ajJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeTbHAas TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI pH TEIIONEpeaye.

[Tonsatne 06 aauabatHoM mporecce. I[lepBhlii 3aKOH TEPMOJAUHAMUKHU.
[IpuMeHeHne TepBOTO 3aKOHA TEPMOJWHAMHUKH K u3ompoieccam. ['paduuaeckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamMuku. HeoOpaTuMoCTh IPO1IECCOB B IPUPO/IE.

TennoBble  MamwmHbl.  [IpyHOUIIBI  AEUCTBHS  TEIUIOBBIX  MAIWH.
[IpeoOpazoBanusi >HEPruM B TEIUIOBBIX MammHaX. KoahdummeHt monae3Horo
nerictBust TerioBod mamuHbl. [{ukn KapHo u ero kosd@uiueHT mnosie3HOro
JNENUCTBUA. DKOJIOTHYECKUE MPOOIEMBI TEIIIOIHEPT€TUKH.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH HSHEpPruM Tejia MPU COBEPIICHUU PabOThI: BBUIET
npoOKkK u3 OYTBUIKM MOJI JEMCTBUEM CXXAaTOro BO3Jyxa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe myTéM TpeHusl (BUICOACMOHCTPAITHS).

N3MeHeHne BHyTpEeHHEH 3Hepruu (TeMIiepaTyphl) Tela pu TeIjIonepeaaye.

OnpiT 1Mo aaunabaTHOMY pPaCHIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUTATEINI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mMepeHne yaenpHON TEMI0EMKOCTH.

Tema 3. Azpecamnibie cocmoanusa eéeuecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcaiusa. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3Ayxa. HacwimeHHbli map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHHUS.

Tépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctauioB. JKuakue kpuctamiasl. CoBpeMmMeHHble Marepuainbl. [lnaBrnenue u
KpUcTaJIM3aIus. Y ieapHasl Teruiorta miaBienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpPONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYYCHHUSI COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMAaTepUaaoOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

Crioco6bl M3MEpEeHHUsI BIAXKHOCTH.

HaGnronenue HarpeBanust v MiiaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3MepeHne OTHOCUTENbHOW BIAXKHOCTH BO3yXaA.

Paznen 4. JaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
ONeKTpu3aums Tel. OJNEKTPUYECKUM 3apsia. JlBa Buaa DIEKTPUUYECKHUX
3apanoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsia.
B3anmopeiictBue 3apsnoB. 3akoH KyioHa. TodeuyHbIi 2IeKTpUUECKU 3apsi.
Onektpudeckoe mnodie. Hanpspk€HHOCT  dnmekTpuueckoro nosst.  IIpuHnmn



CyNEPHO3ULINHN AJIEKTPUUECKUX MOJeH. JIMHUM HAnpsHKEHHOCTU DJIEKTPUYECKOTO
TIOJIS.

Pabora cun  anextpocratmyeckoro  mons.  I[loreHuman.  Pa3HoOCTb
NOTCHIMANOB. [IpOBOAHUMKM W [HMIJNEKTPUKA B BJIEKTPOCTATUUECKOM MOJIE.
JlusnexkTpruyeckast MpOHULAEMOCTb.

OnextpoémkocTs. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

TexHuyeckue yCTpoMCTBa M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3€MJICHHE dJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN alapaT, CTPyNHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII IEUCTBUS AIIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IJIOCKOIO KOHJEHCAaTopa OT IUJIOIIAIH
MJIACTUH, PACCTOSHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCAaTopa.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHHS JIIEKTPUUYECKOTO TOKA.
Nctounnku Toka. Cuna toka. [locTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 y4acTKa LEH.

DJIEKTPUYECKOE COINPOTUBIICHHE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, apaUIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHUKOB.

PaGota oanexrpuueckoro Toka. 3akon J[xoyns—Jlennma. MomHOCT
AIEKTPAYECKOTO TOKA.

DIIEKTPOJABUKYIIAsi CUjla U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3axon Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Koporkoe 3ambikaHue.

DNEKTpOHHAasT  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynipoBoIHUKH. CobOcTBeHHas u IIPUMECHAasI IIPOBOJIUMOCTH
noJiynpoBoHUKOB. CBoiicTBa P—N-iepexoa. [omynmpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax H  pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnexTpuyeckuii TOK B raszax. CaMOCTOATEIBHBII M HECaMOCTOSTEIIbHBIN
pa3psan. Momuus. [Liazma.

TexHu4ecKkue yCTpPONCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIepMETp,
BOJITMETP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelbHble MTPHUOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN N0/, TabBaHUKA.

Jemoncmpayuu

N3mepenue cuiibl TOKa M HANPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHUSI LUJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAM MONEPEYHOr0 CEUYEHUs U MaTepHuana.

CMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

IIpsmMoe wu3MepeHue HIEKTPOABIKYIIEH cuibl. KopoTkoe 3ambIkaHue
raJIbBAaHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[1poBOAUMOCTB ANEKTPOIUTOB.

HckpoBoii pa3ps ¥ IpOBOAUMOCTS BO31yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD IUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmuie pabomoi

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne aeKTpOABUKYILIEH CHIIbI MCTOUYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexrposusa.

MexnpeaMerHbie CBA3U

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCYLIECTBIISETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTHKH,
OHMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHHUEM METOJIOB HAYyYHOI'O
NO3HAHU: SIBJICHHE, HAy4HbIM (hakT, runores3a, (QuU3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJEINPOBAHNUE, MO/JIE/b, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUH, JMHEHHas (yHKLIHS,
napabona, runep0oiia, UX rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMHU HA OCHU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABWKEHHE B KHUBOHM mpupojae, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAs Macca, TEMJIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH H



ra3oB, 3JICKTPUYECKHE CBOMCTBA METAJUIOB, A3JEKTPOJIUTHUYECKAS AUCCOLMALNS,
rajabBaHUKA.

T'eoepagus: BNaxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE ABMKEHUN C HCIONB30BAHUEM MEXaHU3MOB,
YYET TpPEHHS B TEXHUKE, MNOIAUIMIIHUKH, HCIOJIB30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JPYyTHE), ABUTATEIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBOW XOJIOAMJIBHHUK, KOHAWIIMOHED, TEXHOJIOTHU
MOJYy4YEHUS COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHATIPEBATEIIbHBIE pUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoguHaMuKka

Tema 3. Macnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE ~ MarHuTHl.  B3auMoaeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrop MarauTHOM uHAYKUMW. [IpuHOun cyneprno3uuuu
MAarHuTHBIX NOJeW. JIMHMM MarHuTHOM MHAYKUMU. KapTWHAa NUMHWKA MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarHutHoe 10J€ MPOBOJHHMKA C TOKOM. KapTuHa NMHUN WHIYKUIHH
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJIBLEBOTO
IIPOBOJHMUKA, KaTylIKHA ¢ TOKOM. OnbIT Opcrena. Bzanmonencreue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAalPaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HallpaBlieHUE. JIBUKEHHUE 3apsSKEHHOW YaCTUIIBI
B OJJHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHria.

SIBiieHME DNEKTPOMArHUTHOM MHAYKIMU. IlOTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJBIXKYIIAA CWiIa WHIAYKUIMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nnaykuuu dapanest.

BuxpeBoe nsnekTpuyeckoe moJie. DJIEKTPOABMKYIIAS CHJIA WHAYKUAHW B
IIPOBOJHUKE, IBHXKYILEMCS TIOCTYNATENbHO B OJHOPOJHOM MarHMTHOM IOJIE.

[IpaBuiio Jlenua.

NHnyKTUBHOCTB.  SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJABHXKYINAs — CUJA
CaMOMHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJISI KATYILKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIUOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE FIEKTPOHHOI0 My4YKa MarHUTHBIM TOJIEM.

JIuHUM UHAYKIIUY MarHUTHOTO TOJIS.

BzaumMojeiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON UHYKIIUH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIECH CHIIBI UHIYKIIMH OT CKOPOCTU U3MEHEHUS
MAarHMUTHOT'O MOTOKA.

SIBneHNE CAMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHne MarHuTHOTO IOJI KaTYIIKH C TOKOM.

UccnenoBanue nericTBUsSI HOCTOSHHOTO MAarHUTa HA pAMKY C TOKOM.

UccnenoBanue ABiIeHUs 3IEKTPOMATHUTHOW UHAYKIIMH.

Paszpnes S. KoJsieOanust u BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpOMAZHUMHbIE KOJ1€DAHUSA

KoneGarenpnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
I'apmonnueckue konedanus. Ilepumon, yactora, ammiauTyaa M ¢asza koneOaHH.
[IpyxuHHBI MasTHHUK. MaTeMaTU4YECKU MasTHUK. Y PABHECHUE TapMOHUYECKUX
kosnebanwuii. [IpeBpariieHue HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCANIbHOM KOJIEOATEIIbHOM KOHTYpE. AHAJIOIMS MEXAY MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KosieOaHusiMu. @Dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPTUU B UJICATHHOM KOJIE0ATEIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KoueOaHUsIX. BoIHYK/I€HHbIE MEXaHUYECKUE
KosneOanus. PezonaHc. BeIiHyX€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

ITepemennsbiii  TOK. CUHYCOUIAIBHBI MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CWJIbI TOKA U
HaIpPsKEHUS.

Tpancpopmarop. [IpousBoacTBO, nepenaya U NOTPeOICHUE AIEKTPUUECKOM
SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOACTBE 3JIEKTposHepruu. Kynbrypa
U CIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MMPAKTUYECKOE IPHUMEHEHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU AJIEKTpOonepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB Ko0JI€OATEIbHOM CUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxaromux KojieOaHui.

UccnenoBanue CBOMCTB BIHYKICHHBIX KOJICOAHMIA.

Habnronenne pesonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuwuiorpaMmbl (3aBUCUMOCTH CHUJTBI TOKA M HAMPSDKEHUST OT BPEMEHH) JIJIS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc mnpu MOCHENOBATENBHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUY 3IEKTPONEPENAYUH.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

HccnenoBanue 3aBUCMMOCTH NEPHOJA MAJIbIX KOJIEOAHUN Ipy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

UccnenoBanne nNEepeMEHHOr0 TOKa B LENH W3  IOCJIEA0BATEIbHO
COEAMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

Mexanuveckue BOJIHBI, ycioBusl pacrnpoctpaHeHus. Ilepuoa. CxkopocTb
pacrpocTpaHeHUsT W JJuHa BOJIHBL llomepedyHble ¥ MPOAOJBHBIE BOJIHBI.
Nutepdepentius u audpakiius MEXaHUIECKUX BOJIH.

3Byk. Ckopocts 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS W3JIYYEHHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtauust BektopoB E, B, V B snexkrpomaruutHoii BosHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJH: OTPa)XCHHE, MPEIOMIICHHE, MOsIpu3anus, Tudpaxius,
uHTepdepenius. CKopocTb 3JEKTPOMATHUTHBIX BOJIH.

[IIxana >JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHUE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paIuOCBsI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPELBI.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
panuonpuEéMHHUK, TEIEBU30p, aHTeHHA, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJH.

KoneOmtomieecs Te0 Kak HCTOYHUK 3BYKa.

Hablntonenue orpaxeHus: U IpeOMICHHS] MEXAaHUYECKUX BOJIH.

Hab6ntonenue nuateppepernu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOmronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW M
4acTOTOM KOJeOaHHIA.



UccnenoBanne  CBOMCTB  3JIEGKTPOMATHUTHBIX  BOJIH: OTPAXKEHHUE,
pesioMIIeHUE, MOJspu3alus, udpaxiys, nHTephepeHITUs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMolMHENHOE pacnpOCTpaHEHHUE CBETa B
OIHOPOJHOM cpene. JIyu cBera. TOYEUHBINM UCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHue n3oOpaxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEJIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [lpenenabHblil yron mOJIHOTO
BHYTPEHHETO OTPAXKECHHUS.

Hucnepcus ceera. CiaoxHbli coctaB 0enoro cera. LBer.

Cobuparoniie u  pacceuBarouie JuH3bL. ToHkas JsmH3a. DOKycHOe
paccTostHUE W ONTHYECKas Cuiia TOHKOW NuH3bL [locTpoeHue uzoOpakeHUil B
coOuparomux 1 paccenBaromux JuH3ax. Dopmyna TOHKON JTUH3BL. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE WCTOYHHKHU.
YcnoBusi HaOMOIEHUS MaKCUMYMOB W MHUHUMYMOB B UWHTEPEPEHIIMOHHON
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JIyIa,
doTtoamnmapar, TPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, TUPPAKITUOHHAS PEMIETKA, TTOJSIPOUI.

Jlemoncmpayuu

[IpsAsMonMHENHOE paclpOCTpaHEHUE, OTPaKEHUE U NPEJIOMIICHHE CBETAa.
OnTuyeckue mpuoOopHI.

[TosmHOE BHYTpEeHHEE OTpaxkeHue. Mozaenb CBETOBOAA.

WccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpOCKOMNa, TEIECKOIa.

Hab6mronenue naTepdepeHnmm cBeTa.

Habmonenue audpakiuu cBera.

Habmronenue nucnepcuu cBeTa.

[Tosmyyenune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonmyuenue cnekrpa ¢ MOMOIIBI0 TUGPAKITUOHHON PEIIETKY.

Halntonenue nossipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol



N3MepeHne nokazaress mpeioMJIEHUs CTEKJIA.
UccnenoBanue CBOMCTB N300paykeHU B TMH3AX.
Habnronenue qucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
'panuubl  NPUMEHUMOCTHM  KJacCMyecko  MexaHuku.  [locTtynatsl
CHEIUAIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHIITEINHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAICHUE
JUTUHBI.
DHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C 3HEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.

Paznen 7. KBanTtoBas ¢usuka

Tema 1. dnemenmuvl K6AHMOBOU ORMUKU

®otonbl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €ro YaCTOTON. DHEpTus
¥ UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue porodddexra. Onbitel A. I'. CToneroBa. 3aKoHbBI
dotodddexra. YpapHenue DiiHmreiHa s Gorodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenwne ceera. OnpiThl I1. H. JIeGenera.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA M MPAKTUUECKOE MpPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOUO.

Jlemoncmpayuu

®oT03PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTodddexTa.

Ceertonuon.

Conuneunas 0arapes.

Tema 2. Cmpoenue amoma

Mopgpens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUuIO 0 -4aCTHIL.
[Lmanerapuas mognens aroma. Iloctynater bopa. M3nydyenue um mornomieHwue
(GOTOHOB Tpu TMepexoie aroMa C OJHOTO YPOBHSA SHEPruu Ha Jpyrou. Bunel
criekTpoB. CIEKTp YPOBHEM 3HEPruu aToMa BOJIOPO/Ia.

BosnnoBbie cBoiicTBa yactull. Bonnsl e bpoitnsa. KopnyckynspHo-BOJTHOBOM
Jyau3M.

CrnoHTaHHOE U BBIHYX/ICHHOE U3Ty4YCHHUE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopna.

Onpenenenre JIMHBI BOJIHBI Ja3epa.

Habmronenue nuHeRYaThIX CIIEKTPOB U3JTYUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Habmonenue nuHeRyaToro crexkrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIUE CJIOKHOCTh CTpPOEHMS sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenenuto  cocraBa
paauoakTUBHOro wu3nydeHus. CaoiictBa anbda-, OeTa-, raMma-u3IydeHHs.
BnnsiHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA W HelTpoHa. Hykionnas monens sigpa ['eitzenGepra—
NBanenko. 3apsan siapa. MaccoBoe uncio sapa. M30Torsbl.

Anbppa-pacnan. OIEKTPOHHBI W TMO3UTPOHHBIM Oeta-pacman. I['amma-
u3JIlyyeHue. 3aKOH paJuOaKTUBHOIO pacIaia.

DHeprus CBA3M HYKJIOHOB B sape. SAnepubie cuibl. JlepexT maccsr sipa.

Snepubie peakunu. JleneHue u CUHTE3 sIEp.

Anepnwiii peaktop. Tepmosinepubiit cunTe3. [IpoGnembl W TEpPCHEKTUBBI
SIIEPHOM SHEPIEeTUKH. DKOJOTHUYECKUE ACTIEKTHI S/ICPHON IHEPTreTUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Meto/b1 HAONIOJEHUS U PETUCTPALIMU PJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJIbHbIC B3aUMOJICUCTBUSA. EMUHCTBO pu3HUeCcKoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa M MPAaKTUUYECKOE MPUMEHEHHUE: T03UMETp, Kamepa
BunbcoHa, simepHblii peakTop, aToMHasi 6omoa.

Jemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

UccnenoBanue TpekoB yacTull (0 TOTOBBIM GoTorpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMUH U aCTPOPU3NKHA

Otansl pa3BuTHs actpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMUH.

Buna 3Bé3qHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIAUMOE
JBH>KCHHUE.

ConHeyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. VMctounuk sHeprun ConHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJABHOW MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJEA0BaTEILHOCTH. BHyTpeHHEe cTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHHUSI O MPOUCX0KACHUU U 3BoIonMU CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3].

Mnineunsiit [lyte — nama ['anaktuka. [lonoxxenwe u nBuxeHue CoJiHLA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06:ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenMkToBOE H3MydeHHE.

Macmrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepeménnsie npo0aeMbl aCTpPOHOMHUH.

Vuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN JJI ONpeeNIeHUs MOJI0OKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usa CEeBEpHOIo MOJyIapus U IpKUe 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, nnanet, Mueunoro [lyru.

O0o01aroniee NOBTOPEHUE

Pony Qusuku u acTpOHOMHHM B IKOHOMHYECKOH, TEXHOJOTMYECKOMH,
COIMAIBHON M dTUYECKOM cepax NesaTeTbHOCTH YeI0BEeKa, POJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, POJIb (U3HUECKONU TCOPUHU
B (opMUpOBaHMM MPEACTABICHUN O (PUIMUECKON KapTUHE MHPaA, MECTO
(bu3UYECKOM KapTUHBI MHUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTABJICHUIN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuenue xypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyliecTBIsSETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, rumnoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pEWIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIUH HA OCU KOOPJMHAT, CIIOKECHHE BEKTOPOB,
POU3BOIHBIC DJEMEHTAPHBIX (QYHKIMH, TPU3HAKK TOA00US TPEYrOJIbHUKOB,
ompe/ielIeHUE TUIOMIAIN TIIOCKUX GUTYp U 00BEMA TEl.

buonocusa: »nekTpuueckue SBICHUS B KUBOM Mpupoje, KoseOaTeabHbIe
JIBUKECHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOU NPUPOJE, NCUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTypa TBEPABIX
TeJl, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKOW PEMIETKU, CHEKTPaTbHBIN
aHAJIN3.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX DY/,
doTocrEMKa 3eMHOM TOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JNWHUM DIEKTPOTEpeNad, TEeHEpaTop MEPEeMEHHOrO0 TOKa,
ANEKTPOJIBUTATEh, WHIYKIIMOHHAS TI€Yb, panap, PaadONpPHEMHHUK, TEJIECBH30D,
anTeHHa, tenedoH, CBU-meub, NMpOSKIIMOHHBINA amnmapar, BOJIOKOHHAs OITHKA,
cosiHeuHas OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Ddusmka» Ha ypoOBHE CpPEIHETO OOIIEero
oOpa3oBanus (0a30BbIil YPOBEHB) JOJKHO OOECIEUYUTh JOCTHIKEHUE CIIEMYIOIIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINHHOCTHBIE PE3YJIBTATHI

JIMgHOCTHBIC pe3yJbTAaThl OCBOCHUS y4eOHOro npeameTa « Du3ukay J0KHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIMUXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMCHTAIlUK, TIO3UTHBHBIX BHYTPEHHHX  YOCKJICHHH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOI0 OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA JCATEIBHOCTH B MPOILIECCE pPeaar3allii OCHOBHBIX HAalpPaBIICHUMN
BOCIUTATEIILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUIICKOTO OOIIECTRA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTUYECKUX W
JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aMMO/ICMCTBOBATH C COUAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCITIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN UJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKCHUSIM
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NEATENbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILETO;

4) 3cTeTHYECKOT0 BOCIIUTAHMS

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAS 3CTETUKY HAYYHOTO TBOPUYECTBA,
IpUCYIIEro GU3NIECKON HayKe;



5) TPpy/10BOIro BOCIIHTAHMS:

UHTEpPEC K Pa3UyHbIM cdepaMm MnpodecCHOHANBHONU IEATEIHHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (DM3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCOSHAHHBIN BHIOOD
Oynyuieit npodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
bu3HKY HA TPOTSHKEHUN BCEH JKU3HH;

6) 3K0JI0rH4YecKOr0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh JKOJIOTUMYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBLHOIO
XapakTepa dKOJOTUYECKUX PooIem;

IJTAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUNA B OKPYKAIOIIECH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacllMpeHre OmbITa JEATEIIBHOCTH SKOJIOTMYECKOM HAIpaBIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 10 (PHU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAy4YHOH JIeATEeIIbHOCTH, TOTOBHOCTH B MpOllEecCe
u3ydeHus: (U3NKA ~ OCYIIECTBIAThH  NPOCKTHYID H  HCCIEOBATEIIbCKYIO
NEeATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJornueckue 1ecTBUs:
CaMOCTOSITeIbHO  (popMyIHMpoBaTh M aKTyaJIHM3UpPOBATH  IIPOOJIEMY,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKECHHS;
BBISIBJISITh  3aKOHOMEPHOCTH W INPOTHBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIM, OLIEHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH;
KOOPJAWMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble uccieaoBarTe/bCKHe J1eiiCTBUA.
BJIAZICTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU IOHSATHUSIMHU W METOJaMHU
busndecKoil HayKu;



BJIAJICTh HaBBIKAMHU y4eOHO-MCCIIEIOBATENbCKON U MPOEKTHOM NESITeIbHOCTH
B 00ylacT (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHUsl 3a/1ad (U3MYECKOTO COJACPNKAHUS, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB ITO3HAHWS;

BJIQJCTh BHJIAMH JEATEIBHOCTH I10 IIOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAUUA, MPEeOOpa3OBAaHUI0O M TPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX
CUTYaIIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISITE NIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIleHUs, HaXOAUTh apryMEHThl IJis JOKa3aTeIbCTBa
CBOUX YTBEPXKICHHM, 3a1aBaTh MapaMeTPhl U KPUTEPUHU PEIIICHUS,;

aHAJM3WPOBATh TIOJIYYCHHBIC B XOJI€ PEIICHWS 3aJaddl  Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3a/laud B 00pa30BaTENbHOU
JESATETHLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh TPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B TPAKTUYECKYIO 00JaCTh
KU3HEICSITSIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, ITPEJIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nuHpopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCeHUsS] MH(DOpMAIuu (U3HYECKOTO COJCpIKaHUS W3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBbHO OCYUIECTBJISATh IOHCK, aHaJM3,
CUCTEMATH3AIMI0 W WHTEPIPETaldi0 WH(pOpMAIUU pa3MYHBIX BUAOB U (opM
IIPE/ICTABJICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPENCTBa  WH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUM B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUM SPrOHOMUKH, TEXHUKM O€30MaCHOCTH,
TUTHCHBI, PECYpCOCOEpEKEHUsS, TPABOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaITMOHHONW 6€30MaCHOCTH;

co37aBaTh TEKCTHI (DU3MYECKOTO COJACPKAHUS B PaA3IUYHBIX (opmarax C
y4€éTOM Ha3zHAYCHHUS MHQPOPMAIIUU | TEICBOW ayIUTOPHH, BEIOUpAst ONTUMAIILHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIH3aIiH.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIe TeHCTBUS:
OCYIIECTBJISITh  OOIIEHWE HAa ypoKax (U3UKK U BO BHE-YPOUHOM
NeSTETbHOCTH,



pacrio3HaBaTh TMPEANOCBUIKM  KOH(MJIUKTHBIX CHUTyallud W  CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOWM M WHIWBUYaIbHOU
paboTHI;

BEIOWPATh TEMATHKy W METOABI COBMECTHBIX JCHCTBUU C y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

INpUHUMATh I1€IM  COBMECTHOM  JEATEJBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenensiTb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pPE3yIbTaThbl
COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 y4YaCTHHMKA KOMaHIbl B
o0ImMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npeajaratb HOBBIE NPOEKTHI, OIECHHBATH HAEU C TO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIJISITh IMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYaIHX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE 1elCTBUSA
CamoopraHu3anusi:

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JACTU
Gu3MKM W acCTPOHOMHHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYTUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSATENILHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M KAaYeCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTUYECKONW paboThl ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEAMTOYTCHHIM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBAaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO HPYIUIUMU B 00JacTH
(buU3KMKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHAJIbLHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHTH KOPPEKTHUBBI B JESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISAM;

BJIQJ€Th  HABBIKAMHM  TIO3HABATEIbHON  peduIeKCMW  KakK  OCO3HAHMUS
COBEpIIIACMbIX JICUCTBHUI ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyJIbTATOB U
OCHOBaHMI;



UCTIONIb30BaTh MPHUEMBI PeQIIEKCHH TSI OLIEHKH CHUTYAIlHH, BHIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEIICHUS TO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPH aHAM3Ee pe3yIbTaToOB
NeSTeTbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHAJM3Ee pe3yJIbTaToOB
JeSTEIIbHOCTH,

IpPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIHOKH.

B mportecce mocTrKeHHs] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe ISl YPOBHS CpPEIHEro oOmero ooOpa3oBaHUs Yy OOyYaroIIUXCs
COBEPILIEHCTBYETCSA AMOIMOHATIBHBIH WHTEJIEKT, IIPEANoararoIuii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBFHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIOCOOHOCTh aIanTHPOBAThCI K
AMOITMOHAIBHBIM U3MCHCHHSAM U TIPOSBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAONIEH CTPEMIICHHE K JOCTHKCHUIO TEJH |
yCrexy, ONTUMHU3M, WHHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh WMCXOJS W3 CBOUX
BO3MO>KHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh TTOHMMATh MOITMOHATIFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOUAIOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTUMHU JIFOJIbMHU, 3a00TUTKCS, MPOSIBIISITh HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyudenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHAOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIOJIEN;

YUUTHIBAaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIeH:
MaTepHualibHas TOUKa, MHEepLUalbHas cucTemMa OTcuéra, abCONMOTHO TBEPAOE TEIO,
UJICAIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, )KUAKOCTENM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IpH pelIeHnd (U3NUECKUX 3a]a4;



pacro3HaBarh (U3UYECKHE SABJICHUS (IPOIIECCHI) U OOBSACHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYISPHO-KMHETUYECKOW TEOpPHUU CTPOCHHUS BEIIECTBA U
ANEKTPOJMHAMHUKU:  PAaBHOMEPHOE UM  PaBHOYCKOPEHHOE  MPSAMOJUHENHOE
JBI)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBH)XEHUE IO OKPYKHOCTH, HWHEpIHS,
B3auMoJielicTBUe Tel, nuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOCHUE JKHUIKOCTEH
U TBEPJBIX TEJ, M3MEHEHUE 00BhEMA TeJI TIPH HarpeBaHUM (OXJIAXKICHUHN ), TSIJIOBOS
paBHOBECHE, HCIApEHHE, KOHJEHCAIMS, IUJIaBJICHUE, KPUCTA/IU3alUs, KUIICHHUE,
BJIQYKHOCTb BO3]lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBsI3b MEXAy MapamMeTpaMud COCTOSHUS Tra3a B H30Ipolleccax,
3JIEKTpU3aIs TN, B3aUMOJICHCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHWYECKOE JBUXKEHUE, UCTOJIb3Yysd (PU3HYECKUE BEITUUYUHBI:
KOOpJAWHATa, NyTh, NEpEeMelIeHrne, CKOPOCTh, YCKOpEHHEe, Macca Tella, CHIIa,
UMIYJIbC TeJla, KWHETUYECKas dHEPTUsi, MOTCHIMAJIbHAS YHEPTUsS, MEXaHUUYECKas
paboTa, MexaHWYecKass MOIIHOCTh;, IIPH ONUCAHUHM TPABUIBLHO TPAKTOBATH
(UBUYECKUIT CMBICT HCHOJIb3YEMbIX BEIUYMH, MX OOO3HAUECHHS U EIUHUIIBI,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (DPU3UYECKYIO BEJIMUUHY C JAPYTUMU
BCJINYMHAMM;

OMUCHIBATh HM3YYEHHBIE TEIJIOBbIE CBOMCTBA TE€I M TEIUIOBBIC SIBICHUS,
UCTIONB3YS (U3MUECKUEe BEJIMYMHBL: JABJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYEeCKasi PHEPTUsl XaOTUYECKOTO JBMXKCHHUSI MOJICKYJ, CpeIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJ, KOJHWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOA(h(OUIIMEHT TONE3HOTO JICUCTBHUS TEIUIOBOTO JBHUTATENs; TIPH OMHCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUM CMBICT HCMIOJb3yEMbIX BEJIMYHMH, WX
0003HAaYeHUs W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYWHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SIBJICHUS (ITPOLIECCHI), UCHOIB3Ys (PU3UUECKUE BEITUUYUHBIL: JICKTPUUYCCKUMN 3apsij,
AJIEKTPUUECKOE T0JIe, HAMPsHKEHHOCTD T0JIs, TTOTEHIIUAI, PA3HOCTh MOTCHIINAJIOB;
IpU  OINMCAHWHU IIPABHJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOIb3yEMbIX
BEJIMUMH, UX O0O3HAYEHMS M EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLIUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (DU3NUYECKUE TPOIIECChI U SIBJICHUS, UCMOJB3Ys (U3UUYECKUEC
3aKOHBI U TIPUHITUIIBL: 3aKOH BcemupHoro Tsarotenus, |, |1 u Il 3akonsr HeroToHA,
3aKOH COXPAaHEHHS MEXAaHWYECKOM DHEPTruM, 3aKOH COXpaHEHUs HMIYJIbCa,
NPUHIUN CYNEPIO3UIIUA CHJI, TPUHIIUI PABHOINPABUS HHEPIHAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBa, T'a30BbIC
3aKOHBI, CBSI3b CpEJHENW KUHETUUYECKON HEPTUM TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AJIEKTPUUECKOTO 3apsiga, 3akoH KyioHa, mpu 5TOM pa3iuyaTh CJIOBECHYIO



(GbOopMyIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BbIpAKEHHUE U YCIIOBUA (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JEHCTBUS MAIllUH, TPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; paszinyarh yCJIOBHUS WX 0€30MacHOI0 UCIOJIh30BaHUS B
IMOBCEJIHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 WCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHU, MpPU STOM
dbopmynupoBath mpobiieMy/3agadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOuUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O0O0pYy/IOBaHHUS, MPOBOAUTH OIbBIT MU
(bopMyIHpPOBaTH BHIBOIHI,

OCYILIECTBIISATH MPSIMbIE U KOCBEHHBIC U3MEPEHUSI PU3NUECKUX BEITUYUH, TPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEUIHOCTEN U3MEPECHU;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAY  (GU3MYECKUMHU  BEIUYMHAMHU  C
UCIIOJB30BaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pPe3yJIbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3UMYECKUX BEJIUYHUH B
BU/JIe TAOJIUII ¥ TPpaUKOB, JAeNaTh BEIBOBI MO pe3yJIbTaTaM UCCIIeI0BaHMUS;

coOmro/1aTh MpaBmiia OE30MacHOT0 TPYJa MPU MPOBEICHUU HCCIICIOBAaHUIN B
paMKax ydeOHOro OHKCIEpPUMEHTa, Y4YEOHO-HCCIIECIOBATEIILCKOM U MPOEKTHOM
JEATEIbHOCTH C UCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py0BaHUS,

pemath pacu€THBIE 3aJa4dl C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIO,
UCIIOJB3YS (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAUMBbIE I €€ PelIeHUs, TPOBOJUTh PACUYEThl M OIICHUBATh PEAbHOCTH
TIOJIYYCHHOTO 3HAYCHHS (PU3MUCCKON BEITMINHBI,

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHNUS,

UCIIOJB30BaTh  NpPU  pPEIIEHMHM  y4eOHBIX  3a/Jlad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUU JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPE/ICTABJICHUS YYEOHOW W HAy4YHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYECHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

PUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHUS MO (U3NKE B MOBCETHEBHON KU3HU
JUtsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMM, JJIsSi COXPAHEHUS 3JI0POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOIIEH CpeJIe;

paboTath B TpYIE C BBHINIOJHEHUEM pPa3UYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATh PalbOTy TPYIIIbI, palMOHATIBLHO paclpenesaTh O00sS3aHHOCTH U
IJIAHUPOBATH JACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIITHI B PEIICHUE pacCMaTPUBAEMON TPOOTIEMBI.

K kxonmy oOydenuss B 11 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUW, B MPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJTOCTHOCTh U €AUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (U3MUECKHX MOJIENeH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsif, JIyd CBETA, TOYCUHbIM UCTOUYHHUK CBETA, AJICpHAs
MOJEJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Sijpa MPU PEIICHUH (PU3HMYECKUX
3aj1ad;

pacro3HaBarh (U3MUECKHUE SBICHUS (TPOIECCHI) U OOBICHATH WX Ha OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKHN W KBAaHTOBOW (DM3WKHU: DJICKTPHUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMArHUTHAs HWHAYKUUS, JEUCTBHE MAarHUTHOTO TIOJiSI Ha
POBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, dJIEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHUE,
uHtepeperus, audpakius W MOOJApU3aAlMS  CBETa, JUCIEPCHUs CBETa,
dboTornekTpudeckuii 3gdexT (potodrddekT), cBeTOBOE HaBICHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PalMOAKTUBHOCTb;

OMUCHIBAaTh W3YUYCHHBIC CBOWMCTBA BEIIECTBA (IJEKTPUUECKUE, MArHUTHEHIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOJMMOCTh  PAa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), MCHOJIb3YS (PU3MYECKHE BEIHYUHBIL:
BJIEKTPUYECKUN 3apsi, CHila TOKA, DJIEKTPUUECKOE HAIPSKEHUE, DIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOJBUKYIas cuja, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHia, WHIyKTUBHOCTb
KATyIIKH, SHEPTUsl JJICKTPUYECKOr0O M MArHUTHOrO MOJIEW, MEPUOA W YacTOTa
KojebaHuii B KoJebaTeTbHOM KOHTYpE, 3apsii W Cujla TOKa B Mpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTosHUE W
ONTHYECKAasi CHUJIa JIMH3BL, TPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HHU3UUYECKUI
CMBICH HCIHOJB3YEMbIX BEJIMYHMH, UX OOO3HAUEHUSI U EJAUHUIbI, YKa3bIBaTh
dbopMyJibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJINYMHAMU;



ONUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHI, HCIOIb3YS
dusznueckue BEIMYUHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
94acTOTa CBETA, SHEPTHs U UMIYJILC (OTOHA, IEPUOJ TIOJTypactaa, SHEPTHs CBI3U
QTOMHBIX SIJIep, NpPU OINHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIWYWH, UX O0O03HAYEHUS U €JIMHMUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIME JaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NIECKON BETUINHBI,

aHAIM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBIICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHLMNBL: 3aK0OH OMa, 3aKOHBI MOCIE0BATEIBHOIO0 U NapaJUIEIbHOrO
COCIMHEHUs NPOBOJHUKOB, 3aKOH J[koyns—JIeHlma, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHIuTeHHa /st dortodddexra,
3aKOH COXPaHEHUsI PHEPruu, 3aKOH COXPAHEHMS] UMITYJIbCA, 3aKOH COXPAHEHUS
AJIIEKTPUUYECKOT0 3apsija, 3aKOH COXPaHEHUsI MacCOBOr0 4ucia, nocryiartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Ipy 3TOM pa3jinyaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIlbl, 00JacTH)
NPUMEHUMOCTH;

OMPECIISITh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuJibl AMmnepa u cuiibl JIopenua;

CTPOUTb W ONHCHIBaTh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopMmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OMBIT H
(dbopMyIHpOBaTH BHIBOIHI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUS W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHUM: MPU 1TOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJE TaOIUIl U
rpaduKoB, ACNIaTh BHIBOJBI 10 PE3YyJIbTaTaM HUCCIICIOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW U MPOECKTHOU
JIESITETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M JIaOOPATOPHOTO
000pyI0BaHUS;

pemiatb pacu€THblE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJENbIO,
UCTIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3HUECKHE BEIUYMHBI M (POPMYIIHL,
HEOOXOJMMBIC NI €€ PEIICHHs, IIPOBOIUTh PAcUYCThl M OIICHUBATH PEAIbHOCTH
MIOJTyYEHHOT0 3HAYCHUS (PU3HUSCKON BEIIMIMHBL,

pelraTh KaueCTBEHHBIC 3aaui: BBICTPAUBATh JIOTHYCCKU HEMPOTHBOPCUHBYIO
ICMOYKY PaCCYXJICHUH C OMOpOH Ha HM3ydYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHEC SIBICHNUS,

UCIIOJIb30BaTh ~ TNPU  PEIICHWW  y4eOHBIX  3ajJad  COBPEMCHHBIC
UH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUN
U TPEJCTABJICHUs yYeOHOW W HAYYHO-ITOMYJISAPHON HHGOpPMAIUH, TOTyYCHHON U3
Pa3INYHBIX UCTOUHUKOB, KPUTHUCCKH aHAIM3UPOBATH MOIyYaeMyI0 HH()OPMAIIHIO;

OOBSCHATH TPHUHIMIBI JECHCTBUS MAaIllMH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3iMuaTh YCIOBHUS UX OS30MaCHOI0 MCIOJIb30BAaHUSA B MOBCEIHCBHOM
KU3HH,

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOMIETO MHpa, B Pa3BHTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJI30BaTh TEOPCTHUYECCKUEC 3HAHHUSA MO (PU3HMKE B IMOBCEIHCBHOHN JKU3HU
Ul o0ecrieueHus: 0S30MaCHOCTH IPHU OOpAaIlEeHUH ¢ MPUOOpaMU U TEXHUYCCKUMU
YCTPOMCTBAMM, JIJISI COXPAHEHUS 3J0POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOrO
MOBEJICHHUS B OKPY KaloIIeH cpejie;

paboTaTh B TpPYIIIE C BBIIOJHCHHEM pa3]IMYHBIX COIMAIBHBIX POJICH,
IUTAHAPOBAaTh pPabOTy TPYNIbl, PANUOHAIBHO pacHpelneisaTh OO0S3aHHOCTH U
IUTAHAPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyAllMsX, aJeKBATHO OICHUBATH
BKJIAJ] KaKJIOT0 M3 YYACTHUKOB IPYIIIBI B PEIIEHHE PACCMAaTPUBAEMOM IIPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KonuyecTBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbl padoThbI
pecypcsbl
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6nuoreka [JOK
1.1 ®du3ukKa 1 METOAbI HAYYHOI'O TTO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuoreka [JOK
21 Kunemaritka > https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aumamiia https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bub6mmorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAHHAMHIH https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [IOK

®a30BbIe NIEPEXOIBI

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




Hroro no pazueny 24
Paznen 4. DJIEKTPOJIMHAMMUMKA
bu6nuoreka [JOK

4.1 DEKTPOCTATHIE 10 https://m.edso0.ru/7f41bf72
42 [TocTosanHbIM 251eKTpUYecKuil TOK. TOKH B 12 bu6mmorexa [IOK

' Pas3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemsi 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Koutpoabnbie | IIpakTnyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJIUHAMUKA
MarunuTtHoe noje. DIeKTpOMarHiuTHast bu6nuoreka [IOK
11 11 1 3
WHIYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Paznea 2. KOJIEBAHUSA U BOJIHbI
21 MexaHU4eCKHUE U AIEKTPOMAarHUTHbBIE 9 1 bubnuoreka [IOK
' KoJ1e0anus https://m.edso0.ru/7f41c97¢
MexaHu4yeckue U MEeKTPOMarHUTHbIE bubmmorexa LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 0O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

OCHOBBI cHIeIIMATIBHONU TEOPUH bu6nuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
DIICMEHTEI KBAHTOBOH ONTHKH 0 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHune aToMa 4 bubnuorexa LIOK




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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Etl;f;?;lr?:;sigsﬁﬂlcg?c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0maroniee TOBTOPEHHE 4 ngg;;fg;gﬁ}immg?c
Hroro no pazneny 4
PezepBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4yacos DJIEeKTPOHHBIE
Ne Jara nudposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue op
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoTsbl padoTsI
pecypchl
®usuka — HayKa O PUPOE.
1 Hayunbie MeT(}), bl HOEH;.)HI/IH 1 bubmmorexa LOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeTro Mupa
Ponb 1 mecTo dusuku B
5 (hopMUPOBAHUN COBPEMEHHOM 1 bubnmnorexka [HOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/IeH
MexaHnndeckoe ABMKCHHUE.
OTHOCHTEIHFHOCTh MEXaHHIECKOTO bubmuorexa [JOK
3 1
nsuxeHus. [lepemerenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubmmoreka [JOK
JBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnunoreka IIOK
5 1
JBHOKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOomHOe masieHne. Y CKopeHue 1 bu6mmoreka [IOK
¢BOOOIHOIO MaIECHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKECHUE.
7 ﬂIB)I/I)KeHI/Ie MaTepHaabHON TOYKH T10 1 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHoCTH ["anmuies. 1 bubmuoreka [IOK




WuepunanbHble CUCTEMBI OTCYETA.
IlepBbriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [ITpunuun

9 Cyneprno3uuuu cui. Bropoit 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroTroHa 117151 MaTepuanbHON TOUKU

10 Tpetwuii 3akon HeroToHa 1yst bu6nunoreka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBas kocmuueckas bubmmorexa LOK

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

12 Cuia ynpyroctu. 3akon ['yka. Bec bubnmnorexka [JOK
Tena https://m.edsoo.ru/ff0Oc3e18
Cuia tpenus. KoadummenT tpenus.

13 Cuia zgnpOTHBHe}(Il)H(l; npu I[BIE)KeHI/H/I bubmorexa HOK

https://m.edsoo0.ru/ff0c3f76
TeJa B )KUJIKOCTH WU Ta3e
[locTynarenbHOE U BpaliaTesibHOE

14 JBUKEHHE a0COOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinbl. [lnedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuorexa [JOK
NMnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE NBUKEHHE
PaboTa 1 MOIIHOCTH CHIIBI.

16 Kunernueckas s3neprus MaTepuaibHON bubmuoreka [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edso0.ru/ff0c4502
KHUHETUYECKOW SHEPTUU

17 [ToreHuunanbHast SHEPTHUS. bu6muoteka [IOK




[ToTeHumanbHast HEPTHUSL YIPYTO
neOpMUPOBAHHOM MPYKUHBI.
[ToreHnmanbpHas SHEPTrUs Tejaa BOIU3U
MOBEPXHOCTH 3eMIIn

https://m.edsoo.ru/ff0c461a

18

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIINAJIBHBIX CHUJI C USMCHCHUECM
MeXaHU4YECKOU OHEPruu CUCTEMBbI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
W3MEHEHHEM MEXaHHMYeCKOM SHCPruun
TeJla Ha MIPUMEpEe pacTsKEHUS
PE3HHOBOTO KT'yTa

20

Konrtponbnas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHMSI B MEXaHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

butmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIECTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

23

Macca monexyi. KonnyectBo
BeniecTBa. [loctosHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. lllkana remneparyp




Lenscus

HUneanwpueiii raz B MKT. OcnoBHoe

bubmmorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemnepaTypa Kak Mepa
26 CcpeaHell KHHeTUYECKOW YHEPTUH bubnmoreka [JOK
JIBUJKEHHS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTopHnas pabota
)8 «VccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOTO Tra3ay
29 N3onporiiecchl B naealbHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHEprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHenus. Komuuectro bubmuorexa [JOK
TEIJIOTHl U paboTta. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPrUs OTHOATOMHOTO HJI€ATHHOTO
rasa
bubnuoreka [JOK
31 Bt Teonepe ey https://m.edsoo.ru/ff0c5c36
VY nenbHasi TEMIOEMKOCTD BEILIECTBA.
32 KonudaecTBo TEIIoThl Mpu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenave. AnnadbaTHbIN Tpolecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexa [JOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs nporieccos B bu6muoteka [IOK




npupojae. Bropoii 3akon
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KII/ TermoBoi

bu6nmoreka [IOK

35
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KIT/I
37 Dxonornyeckue npooaemMsbl
TETUIOIHEPTETUKH
38 O6o6maromuii ypok «MonekymspHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edso00.ru/ff0c6938
KonTponbHas pabota no teme
39 «Monexynsipaas ¢puzuka. OCHOBBI brbmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHICHCAIIHS. bubmuorexa [JOK
Ucnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOcCoNIOTHAs U OTHOCHUTEIIbHAS
41 BJIQXKHOCTh BO3AyXa. HackleHHbIN bubmmorexa LOK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnuueckue u
42 aMopdHbIe Tena. AHU30TPOIIHS bubnmnoreka [JOK
CBOMCTB KpucCTaJIOB. XKujikue https://m.edso00.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[1naBneHne U KpUCTaIA3ALIHSL.
43 VY nenbHas TEIUIOTA IJIaBICHUS brbmmorexa LIOK
' https://m.edso0.ru/ff0c6708
CyOnumanus
bu6nuoreka [IOK
44
YpaBHCHIE TEII0BOTO bastarca https://m.edsoo.ru/ff0c6820
45 DJieKTpU3anus Tei. DIEKTPUIECKUN bubnmnoreka [JOK

3apsa. J(Ba BUIa SJIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc




3apsa10B

[TpoBOOHWKY, AUINEKTPUKHU U

bubmuorexa [JOK

46 MOJYIIPOBOMHUKHU. 3aKOH COXPaHEHHUS
YHPOBOA p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoperictBue 3apsiioB. 3aKoH
47 Kynona. ToueyHBIN 3JIEKTPUYECKAN bubmmorexa TIOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanps>k€HHOCTB 2JIEKTPUYECKOrO
48 nosis. [IpuHnun cynepnosunuu bubnmnorexa [JOK
AJIEKTPUYECKHX NoJen. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorennuan. Pa3Hocts bubnnorexa [IOK
) ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTaTHYECKOM HT(iIe bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DaexTpoéMrocTs. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHJIEHCaTopa. JHEPrus 3apssKeHHOTO bubmmorexa HOK
pa- p p https://m.edsoo.ru/ffoc72c0
KOH/ICHCATOpa
53 JlabopaTopHnast pabota "N3mepeHue
3JIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIIMT NEWCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

amnmapara, CTpyHHOro mpuHTepa.
DJIEKTPOCTATUYECKAs 3aIUTA.




3azeMIIeHHe AJIEKTPOIPUOOPOB

55

DONEeKTpUYECKUH TOK, YCIOBHUS €ro
cyuiectBoBaHusA. [I0CTOSHHBIN TOK.
Cuiia Toka. Hanpsixenue.
Conporusnienue. 3akon Oma a1
yJacTKa 1enu

56

[TocnenoBarenbHOE, APAIIEITBHOE,
CMeIlIaHHOE COeIMHEHHE
npoBoJHUKOB. JlaGopaTopHas paboTa
«M3ydyeHne cMemaHHOro COeJUHEHNS
PE3UCTOPOB»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB IMEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

butmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 114 MOJIHO# (3aMKHYTO)
anexkTpudeckon nenu. Koporkoe
3ambIkanue. JlaboparopHast pabota
«M3mepenne DJ1C uctouHuka Toka u
€ro BHYTPEHHET0 COMPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAS TPOBOAMMOCTE TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COTIPOTHBIICHUS METAJIJIOB OT
Temmeparypbl. CBEpXIPOBOAMMOCTh

60

DJIEKTPUUYECKU TOK B BaKyyMe.
CBoMCTBa JIEKTPOHHBIX MTyYKOB

61

[ToynpoBOTHUKH, UX COOCTBCHHAS H

IIpUMeCHas poBOAUMOCTh. CBoiicTBa
p—n-niepexoza. [TomynpoBoAHUKOBBIE
IPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKU TOK B paCTBOpax 1

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka [IOK
DIIEKTPOAUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
OnekTponus
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMOCTOSTEeIIbHBIA U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tma3zma
DnekTpuueckue mprudopsl 1

64 YCTPOWCTBA U UX NPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0mmaromuii ypok 1 bubmuorexa [JOK
«ONEeKTpOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «InekrpoctaTtka. [TocToSHHBIN 1 bubnmnorexa [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblii ypok. KonTponsHas 1 bubmmoreka [JOK
paboTa mo Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHslil ypok. O000IIaroNIHii ypoK 1 bu6mmoteka [IOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
°
Jlj/ﬂ Tema ypoka Bcero Konrpoarueie | Ipakruyeckue il:;:eﬂl/lﬂ :g;)l;gzi:fenbnme
padoThI padoThI pecypehI
[TocTostHHBIE MATHUTHI U X
B3auMoJieiicTBue. MaruHutHoe 1ojJie. 1 bubmuorexa [IOK
Bekxrop MarHuTHON MHAYKUMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON HHTyKIIUU
MaruauTtHoe 1ose NpoBOAHHUKA C
TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmoneincTere MpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yueHnue 1 1 bubmuorexa LIOK
MAarHUTHOTO OJISI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.
JIaGopatopHas paboTa 1 1 bubmmorexa LIOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bu6nmoreka [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHna
DnekTpomarauTHas uHAyKus. [lotok
BEKTOpa MarHuTHou naaykuuu. 3/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




nHaykuuu Papages

JlaGopaTopHas pabota
«HccnenoBanue sSBICHUS
ANEKTPOMATHUTHOW WHIYKITHID)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camouHAyKiuu. 3J]C caMOMHIyKIIUH.
DHeprusi MarHUTHOTO TOJISL KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE 110JI€

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

TexHuueckue yCTponucTBa U UX
IIPUMEHEHHE: ITOCTOSTHHBIE MAaIHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOBUTATENb,
YCKOPHUTEIH 2JIEMEHTAPHBIX YaCTULl,
MHIYKLIHAOHHAs I1eYb

10

11

O606maromuii ypok «MaraHutHoe
moJie. DJIeKTPOMarHuTHAs WHTYKIIASDY

KonTponbHas padbora 1o teme
«MarsauTtHoe moie.
DNEeKTpOMarHuTHasi UHAYKIUS»

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

bu6muoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpatnienue suepruu

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnegoBaHnue 3aBUCUMOCTH
nepro/ia MaJlblx KojeOaHuil rpys3a Ha
HUTH OT JAJTUHBI HUTH U MACCHI TPy3a»

14

Konebarenbnslit KoHTYp. CBOOOIHBIE

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb820




AIEKTPOMAarHUTHbIE KoJeOaHus B
UJeaJbHOM KoJieOaTeTbHOM KOHTYpE.
AHasiorust Mexay MeXaHU4eCKUMH U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAHEHHS JHEPTUU B UJI€ATTBHOM
KOJIeOaTeIbHOM KOHTYpPE

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyXarIUX
KosiebaHuAX. BoIHyX/1eHHBIE
MeXaHu4eckue koyebanus. Pe3onanc.
BbIHyX1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsiii Tok. CHHYyCOUJAIbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICMCTBYIOIIIEE 3HAYCHUE CUIIbI TOKA U
HaNpsHKEHUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBoacTso,
nepenayda v norpedieHne
JIEKTPUYECKON SHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

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

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOCTBE IEKTPOIHEPTUN.
Kynbrypa ucnons3oBaHus
AIIEKTPOIHEPT U B TOBCEIHEBHOI
KU3HH




MexaHUuecKre BOJTHBI, YCIOBHS
pacmpoctpanenus. [lepuoa. Ckopocth

bubmuorexa [JOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBLHBIE BOJTHBI
29 3Byk. CxopocTb 3ByKa. [’ pomkocTh bu6mmorexa LIOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBOiicTBa U ckopocTs. [llkama bubmmorera [JOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHUIMIIBI pagUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTs
cBsi3u. Pagmonokanus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsamonrHeHOE pacnpoCcTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6nuoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubmmorera LOK
p N P https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IUIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
08 BHyTpeHHee oTpaxeHnue. [IpenenbHblit bu6nmoreka [JOK
YI0JI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 JIaGopatopHas pabota «3mepenue bubnuoreka [IOK
MOKAa3aTels MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [TocTpoeHne n300paKeHM B bubnmoreka [JOK




nuH3e. Popmylia TOHKOM JIMH3BI.
YBenudyeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanne CBOKMCTB
M300paKeHUI B TUH3AX)
Hucniepcust cBera. CiioXHBINA COCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabota «Habmonenue nucnepcun
CBETa»
33 Wnrepdepennus creta. Judpaxius bubnmorexa [JOK
cBeta. JludpakiuronHas peneéTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bu6mmorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U
yCJIOBHS UX 0€30MacHOTO MPUMEHEHHUS
['panuiisl TpUMEHUMOCTH
36 KJIaccuuecKkoi MexaHuku. [loctymnarsl bubmmorexa [IOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. Eub 110K
noIoTeKa
37 3ame/yIeHre BpEMEHU U COKpAIllEHUE
https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON Bu6 110K
. noIMoTeKa
38 gacTuibl. CBsA3b MAaCChI ¢ SHEPTUCH U
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsI TIOKOS
Konrtponsnas padora «OnTHka. Bu6 1OK
. nonIMoTeKa
39 OCHOBBI CTICIIHATBHON TEOPHH

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonbl. Popmyina [Inanka. DHeprus

bubmuorexa [JOK

40
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BAHUE Eu6 [TOK
nOIMOTEeKa
41 .0 A.T.
orospexTa. Ombrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI porodrddekra. YpaBHeHHE
42 SﬁHHITegHa H(li)lq)(l)OTOI)(b(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanunia» porosrddexra
Jasnenue cBeta. OnbiTh [1. H.
43 JlebeneBa. XuMHu4ecKoe JICHCTBHE Bubmmorexa [JOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOoTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OmbBITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmorexa [TOK
POOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
Bbu6muoreka [IOK
47 I1 b
OCTyHatH Hopd https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriomenne GoToHOB
48 MIPHU TIEPEXOIC aTOMa C OJTHOT'O YPOBHSI bubmorexa LIOK
P P . yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPYroi. BUasl criekTpoB
BomnHoBbIE cBOMicTBa yacTull. BoIHEI
. bubmuotexa [JOK
49 ne bpoitns. KopryckymnsipHo-

BOJIHOBOM Jyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXICHHOC N3JIYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpexneneHuto cocrasa

PaaruOaKTUBHOI'O U3JTYYCHUA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CeoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronel. Anbda-pacmna.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyueHue

bu6mmorexka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sJIpe.
SnepHble peakuuu. SnepHbIn
peaktop. [Ipo6iembl, EpCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SIICPHOMN
SHEPIreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHaaMeHTalbHbIE
B3aumojeiicTBusA. ETMHCTBO
(hbU3UYIECKON KapTUHBI MUPa»

bubmuorexa [JOK
https://m.edsoo0.ru/ff0d0e38

55

Bup 38é3nnoro neda. Co3sesnus,
flpKI/Ie 3Bé3)II)I, ITaHETHI, UX BUAHUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeuHast aKTUBHOCTE.
Hctounuk sHeprun CosiHia v 3BE3]1




57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI IIIaBHOU
[OCJIEI0BATEIbHOCTH. BHyTpeHHEe
ctpoenue 38&31. CoOBpeMEHHbIE
MPEICTABJIEHUS O IPOUCXOKICHUU U
sporronny CoJtHIA U 3BE3T

58

Muneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne n npuxenue CosHIA B
lNanakruke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PenukroBoe uznyuenue.
MeTtaranakTuka

60

61

Hepemiennsie mpo6ieMbl acTpPOHOMUU

Kontposnbhas paboTa «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

Oo6o06maromuit ypok. Posib puzuku u
aCTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIIMAIbHOM 1
ATUYECKOM chepax eaTeTbHOCTH
4eJI0BEKa

63

O6o06matromuii ypok. Pons u mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O606maromuii ypox. Ponb
¢buznueckoit reopun B GOpMHUPOBAHUH
MpeACcTaBiIeHUH 0 Pu3nuecKon
KapTUHE MHUpaA




O6o06matomuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbBIX MPEJICTABICHUIN O TPUPOLE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHask MHAYKIUS
Peseprubiit ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCHUTEIIHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

I'.4. Mskumies, b. b. byxosues, H.H. Corckuit @u3uka 10 k1. @usuka 10 knacc.
ba3oBrbiit 1 yriyOsieHHbIN ypoBeHb. YueOHUK. Mocksa. [Ipoceemnienue, 2020 .

I'.4. Mskuwes, b.b. byxosues, B.M. Hapyrun ®u3uka 11 knacc. ba3oBsiit u
yriyOJieHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

A.I1. PermkeBuu. COopHEK 3a1a4 o ¢pusuke. Mocksa, Ipoda, 2005 - 2019 .

Coopnuk 3anau no gusuke 1151 9 — 11 xknaccos. CoctaBurens [.H. Crenanosa.
M.: «IIpocBeuienue», 1996 r.

3ananus obpazoBaTenbHOro noprana Pemy EI'D

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA
I'.4. Msikumes, b. b. byxosues, H.H. Corckuit @usuka 10 kn. @usuka 10 knacc.
bazoBsiit u yriryOsienHbiit ypoBeHb. YueOuuk. Mockaa. [Ipocsemenue, 2020

I'.5l. Msaxumes, b.b. byxosues, B.M. Hapyrun ®@usuka 11 xnacc. bazosbii n
yriyOseHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.II. PeimkeBuu. CoopHuk 3a1a4 o ¢pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3amnau no ¢usuke 111 9 — 11 kmaccos. CoctaBurens [.H. Crenanosa.
M.: «IIpocsemenne», 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knacc. [Tocobue st
oO1ieo0pa3oBaTenbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knace. [Tocobue st
0011e00pa3oBaTeNibHbIX Opranu3aiuii. ba3zoBblil U yriyOJaeHHBIA YPOBEHbD.
Mockaa. [Ipocsemenne. 2017 r.

COOpHUK TECTOBBIX 3aJlaHUH ISl TEMATUYECKOTO U UTOTOBOT'O KOHTPOJIS.
®uzuka 10 kmacc. M.: «uremext-Lentpy», 2004 r.

C.M. Anapromeukns, A.C. CiiyxaeBckuil. @usuka. «KoHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.



[Tocobue mst yuuteneit. M.: [Ipocsemenune, 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

HNuTepuer-pecypcesl

XKusas ¢usuka: odyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku pusuku ¢ ucrob3oBanueM Murteprera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

dusmka: Koutekus oneIToB. http://experiment.edu.ru/

dnzuka: QJICKTPOHHAS KOJUICKIHA OIIBITOB.
http://www.school.edu.ru/projects/physicexp

Karanor ccputok Ha pecypebl o dusuke http://www.ivanovo.ac.ru/phys

becrmatabie oOy4Jaroiye nporpaMmsl 1Mo pu3nke
http://www.history.ru/freeph.htm

JlabopaTtopHble paboThl 0 Pu3uke. BupryanbHblie 1abopaTopHble paOOTHI.
http://phdep.ifmo.ru

Anumarys GU3nYECKUX MporeccoB oobsicHeHusMu. http://physics.nad.ru

dusnueckas sumKIoneaus http://www.elmagn.chalmers.se/%7eigor






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846702
Bnageney KyabmeHko MHHa HukonaesHa

OeicTevTened C 04.09.2023 no 03.09.2024



http://www.tcpdf.org

		2023-09-24T05:21:41+0500




