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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHMM K pe3ysbTaTam
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHOW Mporpammel, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yu€rtom (denepanbHOl pabodeil mporpaMMbl BOCIHTAHHUS U
KOHIENIMU TpernojaBanus yueOHoro mpeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aIMsaX Poccuiickon denepannu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHONW KapTHHBI MHpa obydarommxcs 10-11 kmaccoB mpu
o0ydyeHun ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ICSATEILHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanusim OGI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJbTaTaM
oOydeHMsI, a TaKXKe YYHTHIBACT HEOOXOIMMOCTh peaju3alluh MEXIPEIMETHBIX
CBs3ell (PM3MKM C EeCTECTBCHHO-HAYYHBIMH YyYEOHBIMH TMpeaMeTamMu. B Hei
OTIPEJICIISIIOTCS. OCHOBHBIC IENM M3YYeHHUS (PU3MKU Ha YPOBHE CPETHEro OOIIero
o0pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTanpeaIMeTHbIC, TPeAMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma 1o pu3uKe BKIIOYAECT:

e IUIAHHPYEMBIE PE3YyIbTAaThl OCBOCHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YyJIbTAThI MO TOJIaM O0yUYEHHUS;

e cojepxkanue yueOHoro npenmeta «dusukay» mo rogaM 00ydeHUs.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTyNas B
KauyecTBE y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKN — CHCTEMOOOPa3yOIUi
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (QU3UUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBJICHMM, HM3yd4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomwueil. Mcmonp3oBaHME U aKTUBHOE
MpUMEHEeHUEe  (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep © — pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMM B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TIOJIyYEHHUsI HOBBIX MAaTepUalioB C 3aJaHHBIMU CBOWCTBAMHU WM JPYTHUX.
N3yuenne Qu3nku BHOCUT OCHOBHOW BKJIaJA B (OpMHUpOBaHHE €CTECTBEHHO-
HAy4YHOUW KapTHUHBI MHUpa OOydaronuxcs, B (OpMUpPOBAHUE YMEHHH MNPUMEHATH
HAyYHBIA METO/I IO3HAHUS TIPU BBHIMOJIHEHUN UMHU YU€OHBIX UCCIIEIOBaHU.

B ocHOBy kypca ¢Qusuku s ypoBHS CpeaHero ooiiero oOpa3oBaHUs
NOJIOKEH PAO WIEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KakK IPUHLHUIBI €ro
OCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOUN (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Beaymmum B Kypce sBIseTcs
dbopMHpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHUM, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanuzanus mOpeanoyiaracT HCIOIb30BaHUE
TYMaHUTApHOTO TIOTEHIMANa (HU3UYECKOM HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTHUECKUMH MPOOIeMaMH.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢Gu3ukm  mpenmosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcsi MOCPEICTBOM BBEJECHUS DIIEMEHTOB
COJlepKaHMsl, TIOCBAIIEHHBIX HKOJIOTMYECKUM NpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTUH, a TaKkKe O0CYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIONIOIB30BAHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

Crep:KHEBBIMHM 3JIEMEHTAMHM Kypca (U3MKH HAa YpPOBHE CPEAHEro OOIIEero
oOpa3zoBaHus SBIAOTCA (u3mdyeckue Teopuu ((popMupoBaHue MNPEACTABICHUN O
CTPYKTYpE MOCTPOCHHs (PU3NYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
INPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TpaHHIAX
INPUMEHUMOCTH TEOPHUIl, J/JI1 ONUCAaHUA €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CHCTEMHO-/1eSITENIbHOCTHBIN MOAX0J B Kypce (PM3HKHU peanu3yeTcs MpexIe
BCEro 3a CYET OpraHu3aluy SKCHEPUMEHTAIBHOU NESITEIbHOCTH 00YyYaroUuXcsl.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIHOJIB30BAHUE CHUCTEMBbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaDOpaTOpHBIX padorT,
KOTOpbIe B Mporpamme no (¢pusuke oObeIUHEHBI B OOUIUN CIHUCOK YUYEHHYECKUX
MpaKkTUYeCKuX padoT. BriaeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJSI U OLIEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMHU
o0pa3oBaTeIbHOrO TMpOLEcca HUCXOAd U3 OCOOCHHOCTEW IIaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. [lpm »o>TOM oOecmeunBaercs OBJaJCHHE
0oOy4YaromMUMHUCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYUH U TOCTAHOBKY OMBITOB IO IPOBEPKE
IPEIJIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHWE ynaeNseTCd PEUICHUI0 PAaCUETHBIX M KAa4eCTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlad MPUOPUTETOM SIBIISIFOTCS 3a7a4U C SIBHO
3aJ1aHHON (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3felia Kypca, TaK U HHTETPUPYS 3HAHUS U3
pasHbIX pasnenoB. JlJis KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHHS Ha
O0OBsSICHEHHE TPOTECKaHWS (U3MUYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroIue BbIOOpa (U3MUECKOW MOJETU IS CHUTYalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanmsMu DPI'OC COO k MarepuaabHO-
TEXHUYECKOMY OO0ECIeUeHHI0 Yy4YeOHOro rmpoiecca 0a30BbI ypOBEHBb Kypca
(bu3UKKM Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOuHeTa (PU3MKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOTO MUKJIA. B kaOuHere (GU3MKH JOJKHO OBITh
HeoOXxoauMoe J1labopatopHOe OO0OpYIOBAaHHME JUIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (PU3MKe yYEHHUYECKUX MPAKTUYECKUX PaboT M JEeMOHCTPALMOHHOE
obopytoBaHUE.

JlemoHCTpanmonHoe o0opyaoBanue GOPMHUPYETCS B COOTBETCTBUH C
MPUHIIMTIOM MWHUMAJIBHOW JIOCTATOYHOCTH W O0ECIEYMBAET TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.

JlaboparopHoe 00OpyJOoBaHUE ISl YYEHHUECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHAEC TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydYamImuXcsA. TeMaTHYeCKHE KOMIUICKTHI
1a00paTOPHOTO O00OPYMOBAaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Ja0OpATOPUIL.

OCHOBHBIMHM LIEJIIMH U3y4€HUS PU3KUKHU B 00LIEM 00pa30BAHUU SBIISFOTCS:

e (opMUpOBaHHWE HHTEpECa W CTPEeMJICHHA OOYydYaIoUIMXCi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BHUTHE IMPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUSA M (DOpMUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY)KAIOIINM SBJICHUSIM;

e (opMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa H3yUeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHHe yMEHUH OOBSICHATH SBICHUS C HKCIOJIb30BAHHEM
(GU3HYCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TMpeACTaBICHUN O poiid (PU3UKH I Pa3BUTHSA JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJOTHH.

JlocTkenue 3TUX 1Lefiei 00ecrneurnBaeTcs peleHUeM CIEAYyIOMUX 3a1ad B

npolecce u3ydeHus Kypca pU3MKU Ha YPOBHE CpeIHEro 001iero oopa3oBaHus:



e IMPUOOpPETEHHE  CHUCTEMbl  3HAHUU 00  oOmux  ¢Qusmyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJICKYJSIDHYIO  (PU3HKY, JJIEKTPOJAMHAMUKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTBI acCTPODU3UKH;

e (opmupoBaHne yMEHUN TPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
oObsiCHeHUS (PU3WYECKUX SBICHUM B TPUPOAEC U JUISI TPUHATHUSA
MMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEHIeHUS PA3MMYHBIX 3a/Jad C SBHO 3aJaHHOM
duznuecko MOMENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3qlaHue (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBHUSM 3a]1a4H;

e TMOHMUMaHUE (U3MYECKHMX OCHOB U TPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOUCTB U TEXHOJOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay.

e OBJIQJICHHE METOJAMH CaMOCTOATEJIbHOTO IUIAHUPOBAHUA U MPOBEICHUS
(bu3HUeCKUX HKCIIEPUMEHTOB, aHAIW3a W HMHTEPIpPETAluu WHPOpMAIINUH,
OnpeiesIeHHs] JOCTOBEPHOCTHU MOJYYEHHOTO PE3YIIbTATa;

e CO3[IaHME YCJIOBHUM JJISI PA3BUTHS YMEHUN MPOCKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOMN AEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B He/IelN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpaMme 1o (U3HKE IMEpeyeHb JTa0OpaTOPHBIX U
MPAaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JEIaeT BHIOOP
MpOBEJCHUs J1a0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUAYAJTBbHBIX
O0COOEHHOCTEH 00yUYaroIIXCsl.



COAEPKXAHUE OBYUEHUASA
10 KVIACC

Paznen 1. ®u3uka v MeTObI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mpupone. HayuHble MeTOnbl MO3HAHMS OKPYKAKOLIETO
mupa. Ponb 3KcnepuMeHTa U TEOpUM B IPOLECCE IMO3HAHUS MPUPOJBI.
DKCIIepUMEHT B (hU3HUKE.

MopaenupoBanue (GpU3MUECKUX SBICHUN M MpOIEccOoB. HayuHble THUIIOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IprHUOMT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMUPOBAaHWU COBPEMEHHOW HAYyYHOH KapTHHBI
MHpa, B IPAKTUYECKOU AEATEILHOCTH JIFOAECH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPUTEIbHBIE TPHOOPHI, KOMIBIOTEPHBIC
JNATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHAs CKOPOCTH) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, UX MPOCKIMU HAa OCH CHCTEMBI KOOPAWHAT.
CrioxeHue nepeMele il U CII0)KEHHE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJUHENHHOE JBHKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NOYTH U NEPEMEIICHUS
MAaTEpPUAIbHOW TOYKU OT BPEMEHMU.

CBoOoaHOe nazieHre. Y CKopeHre CBOOOTHOTO MaICHUS.

KpuBonnneitnoe  nBukeHue. J[BHKEHHE  MATEpPUANIbHOM  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTk. [lepron u yacrora oOpamienus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA UM TMPAKTUUECKOE NPUMEHEHHUE: CIUIOMETP,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIC TIEPEIAUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUUECKUX XapaKTEPUCTHUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmionenne aBmwkeHUs Tena, OpOIIEHHOTrO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO IMaICHHUS.

HanpagneHnue ckopocT Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO IABMXKEHHUS C LI€JIbIO ONMPEIEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXAY IYTSAMH, HPOWICHHBIMH TEJIOM 3a
[IOCJIEIOBATENIbHBIE PABHBIE TPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOMW HYIIIO.

N3yyeHue NBUKEHUS IIApUKA B BA3KOU KUIKOCTH.

N3ydenne nBuxkeHUs Teia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHuun  otHocutTenbHOCTH  ['anmunes. IlepBelii  3axkoH  HproToHa.
NHuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HbroroHa
JUI. MaTEPUaAIbHON TOUKH. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoibxkeHus1, kauenust). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsl CKOBKEHUsI U cuiia TpeHus nokos. KoaddumueHnt tpeHus.
Cuna conmpOoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WM Ta3e.

[TocTtynaTenpHOE U BpaljaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cubl OTHOCUTENIBHO OcH BpauieHus. llnedo cuibl. YcioBus
paBHOBECUS TBEPAOIO TEA.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nuHepLuu.

CpaBHeHME MAcC B3aUMOJICMCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxeHue Cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanne yciaoBUM paBHOBECHUsS TBEPAOrO Tejla, HMEIOIIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynec MarepuanbHONM TOYKM (T€lla), CHUCTEMBl MaTEpPUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIIyJibca Tella. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PabGora cwibl. MOIIIHOCTH CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOukd. Teopema 00 H3MEHEHUH
KUHETUYECKOW SHEPIHUH.

[ToTeHunanbHas SHEPTHUsl. [ToTeHunanbHas DHEPTHUs yOpyro
nebopMupoBaHHOM  TipykuHbl.  [loTeHImanbpHAas  dHEprust Tena  BOIM3U
MMOBEPXHOCTH 3EMIJIH.

[lorennmanbHple W HENOTCHUMAJIbHBIE  CHJIBL. CBsi3b  paboTHI
HEMOTCHUMAIIBHBIX CWJI C W3MEHEHUEM MEXAHUYECKOM HDHEPrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHUYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IMPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktrBHOE IBUXKEHUE.

[lepexoa NOTEHLIMATBHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAsATHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW >HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PESUHOBOTO KT'yTa.

Paznea 3. MousiekyasipHasi pu3ukKa 1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. Huddys3us. Xapakrep ABIKCHHS U
B3aMMOJICMCTBUSI YacTHI] BellecTBa. Monenu CTpO€HUs Ta30B, XKUIKOCTEH U
TBEPJBIX TeJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieieil. Macca u
pa3mepsl Mosiekys. KonndectBo BeniectBa. [loctossHHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temnepatyp
Lenbcus.



Mopens  upeampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUM HACAIbHOTO raza. AOCONIOTHas TemIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO IBWKEHMS dvactul raza. [llkana
temriepatyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHneneeBa—Kianeiipona.
3akoH JlanmbToHa. M30mponecchl B UI€ATIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHWE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
nzobapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHUE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COEAUHEHHUI.

OmnbiTel 10 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHHS.

Mogens onbita [ITepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILLIECTBOBAHHE MEKMOJIEKYJIIIPHOTO
B3aUMOJICCTBUSL.

Mogens, HIUTIOCTPUPYIOIIAs IPUPOAY NABJICHUSA ra3a Ha CTEHKH COCyAa.

OneITEl, WIIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS MACAIBHOIO Trasa,
M30IIPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomoi

Onpenenenne Maccsl BO3AyXa B KIACCHOM KOMHATe HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

NccenenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmooOuHaMuKu

TepMonuHamuueckass cucrteMa. BHYTpeHHsAS 3HEprus TEpMOIMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonnyecTBo TemioTsl U pabora. BHyTpeHHss
SHEpPrusl  OJHOATOMHOrO  HJEANbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHUE. Y I€JIbHAs TEINIOEMKOCTh BEILIECTBA.
KonnuecTBo TEmmoTel npu TEIUIonepeaaye.

[lonstTue 006 aaumabatHoM tmipouecce. IlepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHnue mepBoro 3akoHa TEPMOJUMHAMUKH K u3ompoueccaM. ['paduueckas
UHTepIpeTanus padboThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMoCTh IpOLIECCOB B IPUPO/IEL.

TennoBele  MammHbl.  [IpyHOUIBI ~ JEUCTBUSA ~ TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus sHEpruM B TEIUIOBbIX MamuHax. KosduuueHt mnose3Horo
nevictBus TerioBod MamwmHbl. [lukn KapHo u ero koadduiveHT mojie3HOro
JEUCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: JBUTaTElb
BHYTPEHHETr0 CTrOpaHusi, OBITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPH COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3/yXa, HarpeBaHue sgupa B
JTaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpAIHS).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTypbl) TEIa NPU TEIUIONEepeaaye.

OnpiT MO anuabaTHOMY paCUIMPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPAaHUs, PEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

HN3mepenne yaenpbHON TeII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHjeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAsA BJIAXHOCTh BO3Ayxa. HacelmeHHbli map. YaenpHas TeIoTa
mapooOpa3oBaHusl. 3aBUCHMOCTh TEMITEPATYPhl KUTICHUS OT JTABJICHHS.

Teépmoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINS CBOWCTB
kpuctamwioB. JKuakue kpuctamwibl. CoBpemeHHble Matepuanbl. [lmaBneHune u
KpUcCTallu3anus. Y ienbHas TermioTa miasienus. Cyonumanus.

VYpaBHeHHE TEMIOBOrO OataHca.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH TMOJYUYEHUsS] COBPEMEHHBIX MATEpPUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX apOB.

Kunenue npy noHM>XKEHHOM JaBIICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUs] KPUCTAIMYECKOTO BEIIECTRA.

JleMoHCTpanys KpuCTaJlIOB.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi

N3Mepenmne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoguHaMHuKA
Tema 1. dnekmpocmamuxa
OnekTpu3auust Ten. OJEKTpUYeCKWil 3apsa. JlBa Buaa DIEKTPUUYECKHX
3apsanoB. [IpoBOAHUKH, IUAJIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsiaoB. 3akoH Kysona. TodedyHbIN 3JIEKTPUUECKUAN 3apsijl.
Onektpuueckoe tmone. Hampssk€HHOCTh  Anekrpuyeckoro nons. [IpuHumn



CYyNEPIO3UIUM BIECKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTH 3JIEKTPUUYECKOTO
oIS,

Pabora cunm  anexkrpocratudeckoro  moisisg.  Ilorenmuman.  Pa3HocTh
noTeHuuanoB. I[IpOBOJIHUKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUUECKOM  IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh INIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOTI0 KOHIEHCATOpA.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: HIIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHIEHCATOP, KOMUPOBAJIBHBIN anmnapar, CTPyHHbIA IPUHTED.

Ilemoncmpayuu

Y CTpOoKCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3aumonernicTBre Ha3JIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX Tell.

[IpoBOIHMKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOCTaTHYECKAs 3aIluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTDh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOLAau
IJTACTHH, PACCTOSHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii axcnepumenm, rabopamopuule pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 31ekmpuyeckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUYECKOTIO TOKA.
Uctounnku Toka. Cumna Toka. [I0CTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTKa LETH.

DIIEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYIASI CUJIAa M BHYTPEHHEE CONPOTUBICHHE HCTOYHHUKA TOKA.
3axon Oma 115 OJHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPJBIX  METAVIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u pUMecHas MPOBOAUMOCTD
noJiyripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomymnpoBoIHUKOBEIE TTPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpaX M  paciulaBaX  d3JIEKTPOIUTOB.
DIIEKTPOIMTHYECKAS TUCCOLUALIUS. DIEKTPOIIHU3.



Onextpudyeckuid TOK B Trazax. CaMOCTOSITENIbHBIH UM HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Lnazma.

TexHuueckre ycTpoiicTBA U MNPAKTUUECKOE NPUMEHEHHE: aMIlepMeTp,
BOJITMETP, pEOCTaT, HWCTOYHUKH TOKA, OAJIEKTpPOHArpeBaTelibHble MPUOOpHI,
AEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN TNO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILA/IM MTONIEPEYHOr0 CEYEHUs U MaTepHana.

CmemaHHOe coeIMHEHUE TPOBOJIHUKOB.

[IpssMoe wu3MepeHHue BIEeKTPOJABUXKYIIEH Ccuibl. KOpOoTKoe 3ambIkaHUE
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHErO0 COMPOTUBIICHUS.

3aBUCUMOCTb COITPOTHUBIIEHHSI METAJIIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 MpOBOJIUMOCTh BO3AyXa.

OaHOCTOPOHHSA MPOBOJAUMOCTD JUO/A.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yueHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 3MeKTpOABMKYIIEH CHUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habnronenue anexrpoiusa.

MexnpeamMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kimacce oCylmecTBIsSE€TCS C
YU4ETOM COAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu MAaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUSA: SIBJIEHUE, HAay4HbIM (akT, rumoresa, (puanmyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0AEHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHUe CHCTEMbl YpaBHEHMW, JHMHEWHas QyHKIUS,
napabona, runep0osa, ux rpauku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUUA HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe NIBHKEHUE B XKMBOW mpupope, auddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJbI TEILJIONEpPEauH, TEIIOBOE PaBHOBECHUE),
AIIEKTPUUECKHE SIBJICHUS B )KHBOU MpUpo/Ie.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAsh Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOIUTHUYECKAS THUCCOIMAIINS,
raJlbBaHUKA.

l'eoepaghus. BIaXXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBIKECHUH C UCIOJIH30BAHUEM MEXaHH3MOB,
yu€T TpeHHs B TEXHHKE, MOIIIUITHUKH, WCIIOJIb30BaHNE 3aKOHA COXpaHCHWUS
UMITyJbca B TEXHHUKE (pakera, BOJAOMET W JpyTue), ABUTaTeb BHYTPCHHETO
CTOpaHusl, apoBasi TypOWHA, OBITOBOW XOJIOJWJIBHUK, KOHIUITUOHEDP, TEXHOJIOTHH
NOJyYeHHs] COBPEMEHHBIX MAaTEepHaiOB, B TOM UHCJIC HAHOMATEpHUAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3allWTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB,
KCEPOKC, CTpYWHBIH NIPHUHTED, AIIEKTPOHATPEBATEITbHBIC IpUOOPHI,
AJIEKTPOOCBETUTEIILHBIC PUOOPHI, TaIhbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpomacHuUmMHAs UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3aMMOIENCTBUE  ITOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wHAyKuuu. [lpuHuun cyneprno3unuu
MarHuTHBIX noJsied. JInHuM MarHutHOM WHAYKIWU. KapTuHa JTUHWUNA MarHUTHON
WHIYKUWH MOJI1 HOCTOSSHHBIX MATHUTOB.

MarnutHoe T1oJie TPOBOJHMKA € TOKOM. KapThHa JWMHUNH WHIYKIUA
MArHUTHOTO MOJISI JJIMHHOTO MPSAMOTO HPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MMPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Jpcrena. Bzanmoaencresue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOIyJb U HaIpaBieHUE. [[BUKEHUE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHne  DJIEKTPOMAarHUTHOM UHAYKUUU. IloTOK BekTOpa MarHUTHOMN
WHAYKUUAHA. OJEKTPOABMIKYINAS CWiIa HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe Tmosie. IDJIEKTPOABUKYIIAs CUJIa HHIOYKIMA B
MPOBOJAHUKE, BHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJIEKTPOABMXKYIAs CHUJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne YCTPONCTBA M TNPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHbBIC
MarHuThbl, 3JEKTPOMArHUThI, AJEKTPOJABUIATENb, YCKOPUTEIU DSJIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS N€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOI'O TyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBieHHE 3IEKTPOMAarHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTbD DJICKTPOABIKYILEH CHUJIBI MHIYKIIMA OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBneHre caMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, 1abopamophvie pabomol

HN3yyeHne MarHuTHOTO TOJISL KATYIIIKHA C TOKOM.

HccnenoBanue neicTBUS NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. KonneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAzZHUmMHbIE KOJ1€OAHUA

Konebarenvbnass  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUSI.
IMapmonnueckue konebanus. Ilepuon, yactora, ammuTyna u (asza KojeOaHUIA.
[IpyxvHHBIN MasATHUK. MaTeMaTHUYEeCKU MasATHUK. YPABHEHHE TapMOHHYECKHUX
koneOanuii. [IpeBpaiiienrie HEPrun MNPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJI€OAHUS B
UJeaTbHOM KOJIe0ATeTbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMarHuTHeIMH KojeOanusimu. @dopmyna Tomcona. 3akoH cOXpaHEHHS
SHEPIuM B UJEaTHLHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaronux KojaeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHYKI€HHBIE AJIEKTPOMAarHuTHBIE KOJIeOaHusI.

Ilepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUITMTYJIHOE€ U JICHCTBYIOIEe 3HAYEHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpanchopmatop. IIponzBoacTBO, mepeaadya U MOTPEOICHUE AIEKTPUICCKON
SHEPIruu. DKOJOTMYECKUE PUCKU TIPU MPOU3BOJCTBE 3JIEKTpodHepruu. KymbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUM B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoWCTBa W TPAKTHUYECKOE MPUMEHEHHUE: SIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTPOTepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojiebaTeIbHOH CHCTEMBbI (MPY>XUHHBIA WM
MaTeMaTUYECKUN MasiITHUK).



HaGmonenue 3aTyxaronumx KojaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAMPSKEHUS] OT BPEMEHH) ISt
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

HccnenoBanne 3aBUCUMOCTU MEPUOAAa MabIX KOJeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHnne NEpeMEHHOr0 TOKa B LENM U3 IOCIEI0BATEIIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHsle 607 IHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpoCTpaHeHus W JJIMHAa BOJHBL. llomepeuHble W NOpPOJOJIBHBIE BOJHBI.
WNuTtepdepenmus n nudpakius MEXaHNIECKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMmkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYYEHHS SJICKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MpEIOMIICHUE, Nosapu3anus, Audpakius,
unrepdepeniusi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.

[[Ixkana »nEKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IE€KTPOMAarHMTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagHOCBA3U U TeleBUuAeHUs. Paguonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas [IMAarHOCTUKA B TEXHUKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne oTpaxkeHus ¥ MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHinun u 1uppakiui MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHuH.



UccnenoBanne  CBOWMCTB ~ JJIGKTPOMArHUTHBIX  BOJIH: OTpa)X€HHUE,
peJIoMJICHHE, MoJsIpu3alus, Tudpaxius, uHTepdepeHIIus.

Tema 3. Onmuxka

I'eomerpuueckast ontuka. IIpsMoOIMHENHHOE pPacpOCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyd cBera. ToueyHblld HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHue nzolOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbId yroJl MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

JHucniepcus cBeta. ClIoXKHBIN cocTaB Oemnoro ceera. L[BeT.

CobOuparomme W pacceuBaromyie JUH3bL. ToHKas JjuH3a. DOKycHOE
paccTosiHMe W ONTHYECKash Ccuja TOHKOW JuH3BL. [locTpoeHune u300pakeHUil B
coOuparonmx U paccenBaronux jduH3ax. Gopmyna TOHKOW JHH3BL. YBeEJIUUYEHHUE,
JTaBaeMoOe€ JIMH30MH.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHMYMOB B HWHTEep(EpeHIIMOHHOM
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakuus cBera. JudpakuuonHas pemérka. YcloBUe HaOIIOAEHUS
[JIaBHBIX ~MAakKCUMyMOB TIIpM MaJA€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(HPaKIIMOHHYIO PEHIETKY.

[Tonsipuzanms ceera.

TexHnueckue yCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmnapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(pakmoOHHas peiéTka, IoJIpOu.

Jlemoncmpayuu

[IpsamonuHEHOE pacIpOCTPaHEHUE, OTPAXKEHHE M TMPEIOMIICHHUE CBETA.
OnTuueckue npulOopsbl.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Mojienb CBETOBOIA.

Hccnenosannie cBOMCTB M300paXKeHUH B JIMH3AX.

Mojenu MUKPOCKOTIA, TEIECKOIA.

HaGmonenne natepdepeHnm crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[Tonydyenue ciekTpa ¢ TOMOUIBIO TPU3MBI.

[TonyueHnue cniekTpa ¢ MOMOINILIO TUPPAKIIMOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomsl



N3mepeHne nmokasareiis NpeaoMIICHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paxKeHUH B JIMH3AX.
Habmronenune nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuiibl  OPUMEHUMOCTH  KJaccM4yeckodl  MexaHukd.  [locTynatel
CHEIUATbHOW TEOPUU OTHOCUTEIIBHOCTU: WHBAPHUAHTHOCTh MOMYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHIIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpallCHUE
JUTHHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YACTHIIBI.

CBs13b Macchl C SHEPruel U UMITYJILCOM PENTUBUCTCKON YaCTHUIIbl. DHEPrus
ITOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBs3u sHEprHH HOTOHA C €T0 YACTOTOW. DHEPTHUs
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccienaoBanue porodrddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI

dotoaddexra. YpaBHenue DiHmuTerHa st Gororddekra. «KpacHas rpanuma
dboTorddekra.

Jasnenue ceeta. Onbitel I1. H. JIeGenena.

XHAMHUYECKOE JEUCTBHUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
doTtongaTuuk, coaHeyHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

®oTor(pdeKT Ha YyCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

Hccnenosanue 3akoHOB BHeLIHEToO (hoTo3ddekTa.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanerapnas moxaens artoma. [loctymarel bopa. M3nydeHue W MOIIOUIEHUE
(GOTOHOB TpH TMEpexoje aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrod. Buisl
crieKTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJAOPOJA.

BosHoBeie cBoiicTBa yactull. Bosubl 1e bpoitnsa. KopmyckyisipHO-BOJIHOBO#M
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHUYeCcKHe YCTPOMCTBA M MPAKTUYECKOEC MNPUMEHEHHUE: CIIEKTPaAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.



Jlemoncmpayuu
Mopuens onbita Pesepdopaa.
OnpeneneHue IIMHBI BOJIHBI Ja3epa.
HaGmronenne nuHeM4aThIX CIEKTPOB U3TYUYCHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl
HaGmonenne nuHeM4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOEHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHUs.
BnusiHue painoakTHBHOCTH Ha KUBbIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsg siapa. MaccoBoe unciio sajpa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacmaja.
DHeprusi CBS3M HYKIIOHOB B siape. SnepHbie cuibl. JledexT maccsr smpa.
SnepHble peakuuu. Jlenenue u CUHTE3 sI€Ep.
SAnepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTHBBI
SIEPHON YHEPIETUKU. DKOJTOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKMU.
DnieMeHTapHbIe YacTULbl. OTKPBITUE MMO3UTPOHA.
Metobl HAOIIOACHUS U PETUCTPAIIMHU JIEMEHTAPHBIX YACTHIL.
dyHnaMeHTaIbHbIe B3auMoJeUcTBUS. EAMHCTBO (hr3nyecKkoil KapTUHBI MUpa.
TexHuueckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TUrK HOHU3BUPYIOLINUX YACTHII.
Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

Oranbl pa3BUTUs acTpoHOoMUH. [IpukinanHoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mctounuk sHeprun CosiHna MU 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTb». 3BE3[bl TJIaBHOW IOCIIEOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3J TIJIaBHOW IOCIE0BaTeIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bostonu CojHIa U
3BE3/. DTaImbl )KU3HU 3BE3I.

Muieunbiii [lyte — Hama I'amaktuka. [lonoxkenue u aBmwxkeHue CoiHUA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBazapbl. YEpHBIE IBIPHI B sApax
rajakTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PemmkToOBOE H3ITydeHUE.

Macmra0Onas ctpykrypa Beenennoit. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmronennst HeBOOpY>KEHHBIM TJ1a30M C UCIOJB30BAaHHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/IeNIeHUs MOJIOKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3a1si CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsi, mnanet, Mneuynoro [Tytu.

O06o0maro1Iee MOBTOPEHHE

Ponpr ¢u3MKM W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIEHON M ATUYECKOU chepax AesSTETLHOCTH YeJI0OBEKa, POIb U MECTO (DU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTHHE MHpPA, POJIb PU3UIECKON TEOPUHU
B (opMHpOBaHMM MPEACTABICHUNA O (PUIMUECKON KapTUHE MHpPA, MECTO
du3nUYecKoi KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBJICHHUIN O IIPUPO/IE.

Me:xxnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMHd MATEMAaTHKH,
OMOJOruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemnvle nousamusi, CBSA3aHHBIE C WU3YYEHHUEM METOJIOB HAay4HOTO
MO3HAHUS: SIBICHUE, HAy4HbIA (hakT, runote3a, (U3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJCIIMPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUECKUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'E€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIAECTBO, BEKTOPBI M HMX MPOEKIMA HAa OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
IIPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKUIMM, TPU3HAKA TOHO00US TPEYroJbHUKOB,
ompeiesIeHne TIONaau TIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpudeckue SBICHUS B JKHUBOM NpHUpoOJE, KojeOaTelTbHBIC
JIBW)KEHUS B JKMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECHCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJICKYJI, KPUCTAJIIMYECKAas CTPYKTYpa TBEPABIX
TEJN, MEXaHM3Mbl O00pa30BaHMUS KPUCTAJUIMYECKONW pEIIETKH, CIEKTPaIbHBIHI
aHaJIn3.



l'eoepagpus;  MarHUTHBIE TIONIOCA 3€MJIM, 3alle)KW MATHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonoecus: JTWHUM DJIEKTpOIEpe/iad, TeHepaTop TMEPEeMEHHOTO TOKa,
AJIEKTPOJABUTATEb, WHAYKIIMOHHAS TI€Yb, pajap, PaJAHONPUEMHHK, TEICBU30DP,
anTeHHa, teiedoH, CBY-meub, NMPOEKIIMOHHBIM ammapaT, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3VJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenMera «@Du3uka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus (6a30BbIi YPOBEHb) JOKHO OOECHEUYHUTH AOCTHXKEHUE CIEITYIOUIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS yueOHOTO mpeaMera «DU3nKay JOIIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromIMXCsl PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOW BHYTPEHHEHW IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITa M ONBITA JESITEIBHOCTH B MPOLIECCE PEaln3aluy OCHOBHBIX HaIPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UIIUHA 00YUYAOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHSATHE  TPAAULMOHHBIX  OOIICYEIIOBEUECKUX T'YMAaHHCTUUYECKUX U
JN€MOKPAaTUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYIO NIESTEIBHOCTh B MHTEPECAX TIPAXKIAAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPaBIE€HUH B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHE B3aUMOJIEHCTBOBATH C COLMAIbBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JE€ATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOMN HUJICHTUYHOCTH,
MaTpUOTU3MA,;

[IECHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JAOCTHXEHUIM
POCCUNCKHUX YUEHBIX B 00JIaCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO TTOBE/ICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
eI TETbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYasl SCTETUKY HAYYHOI'O TBOPUYECTBA,
npucymiero Gpu3n4ecKoi HayKe;



5) TPy/10BOro BOCIIUTAHMS :

UHTEpPEC K pas3InuHbIM cdepaM MpoPecCUOHATBLHON NeATeIbHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bu3KMKY Ha TPOTSKEHUU BCEU KU3HU,

6) 9KOJIOrM4eCKOro BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa IKOJIOTHYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUN B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA;

pacliMpeHue OombITa JEATENbHOCTH HKOJOTMYECKOW HaIlpaBIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH MO0 (HU3UKeE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHME LEHHOCTM HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus:  (QU3UKKA  OCYHIECTBIATh  TNPOEKTHYID W HCCIEAOBATEIBCKYIO
NEATENbHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS
Ba3oBble Jioruveckne 1eiicTBUs:
CaMOCTOATETLHO  (OPMYNIMPOBATH W AKTyaJIM3UPOBATh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENEeNSITh IENU JACSITCIbHOCTH, 3a7aBaTh IApaMEeTPbl W KPUTCPUU HX
TOCTHKEHUS;
BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B  pacCMaTPUBAEMBIX
(U3HYECKUX SIBIICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YY4ETOM aHaIM3a HUMEIOIINXCS
MaTePHAIIbHBIX K HEMAaTepHATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBBI B JICITCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICICTBHI TCSITCIbHOCTH;
KOOPJIUHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH )KU3HECHHBIX TIPOOJIEM.
Ba3oBnble uccienoBarejabCcKue 1eHCTBUS .
BJIa/IETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBHIMU TOHITHSIMU M METOJAMHU
bu3UYeCKON HAYKH;



BJIJIETh HABBIKAMH YY€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JESITeTbHOCTH
B 00sact (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOMCKY
METOJIOB pEIICHUs 3a/ad (PU3NYECKOTO COACPNKAHHS, MPUMEHEHHIO Pa3TUIHBIX
METOJIOB TTO3HAHUS;

BJIa/JI€Th BUJAMU JCSATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallii, MpeoOpa3oBaHUI0 M TPUMEHEHHI0 B Pa3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3aHUN YIEOHBIX ITPOCKTOB B 00JaCTH (PU3UKWU;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady,
BBIIBUTAaTh THUMOTE3y €€ pelIeHUs, HaXOAWTh apTyMEHTHl MJIs JO0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE pEIICHHs 3aJadyd  pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh ® (OPMYIUPOBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIHLHOU
JESTEHHOCTH, B TOM YUCJIE MIPU N3YUYEHUU (DU3UKU;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUSA 1O (U3UKE B TPAKTHYECKYIO OO0JIaCTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIE WJICH, TIPEIaraTh OpUTHHAIBHBIC TTOIXOIBI ¥ PEIICHUS;

CTaBUTH IPOOJIEMBI U 33aJ1a4H, TOMyCKAIONINE aTbTCPHATUBHBIC PEIICHMS.

Pab6ora ¢ undgopmaumeii:

BJIQ/ICTh HAaBBIKAMH TMOJydYeHUs WH(pOpMaIuu (U3NUEeCKOro COACpKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENHHO OCYIIECTBISATH IOWCK, AaHAJU3,
CUCTEMATH3alUI0 W HWHTEPIPETAIUI0 MHGOPMAIMN PA3IUIHBIX BHIOB W (HOpM
MPEICTaBICHNUS;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHW3aIlMOHHBIX
3a7lad ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEeIKCHHs, TIPABOBBIX W ATHYECKUX HOPM, HOPM
uH(OpMaIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3UUYECKOTO COACPNKAHUS B Pa3IMUHBIX (dopMmaTax C
y4€TOM Ha3Ha4YCHH WH(OPMAIUU U IEJICBON ayAUTOPUH, BEIOUPAs] ONTHMAIBHY IO
dopMmy mpencTaBICHHS U BU3YyaTH3aIUH.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:
OCYHIIECTBJISITh  OOIIEHHME Ha Ypokax (U3UKKM U BO BHE-YPOUHOM
NEeATEIbHOCTH;



pacrio3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd W CcMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHUMAaTh U MCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIHLHOU
paboTHI;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBHM C Yy4ETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEHN Ka)0T0 YjeHa KOJUIEKTUBA;

NpUHUMATh II€IM  COBMECTHOM  JEATEIbHOCTH, OpraHUW30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUSA MO €€ JOCTHKCHHUIO: COCTaBJISATh IUIAH JIEMCTBU,
pacnpenensaTh poJii ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIAaTh PE3YJbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJIOTO y4YaCTHMKA KOMAaHIbl B
OOIIMiA pe3yJbTaT 1Mo pa3paboTaHHBIM KPUTECPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OICHUBATh WJEH C TO3UIMU HOBH3HBI,
OPUTHHATBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYCCTBO U BOOOPAKCHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBUS
Camoopranuszanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MTO3HABATENIbHYIO NIE€ATEIBHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMyIUPOBAThH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS PACYETHBIX U KaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEINOUYTECHHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEAIOUYTEHUN;

nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpPOBaThH ero, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO 3PYAUIHMU B 00JaCTH
(u3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITECIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/JIeTh  HAaBbIKAMU  [O3HABaTEIbHOM  peduieKCMH  Kak  OCO3HAHUSA
COBEpIIAEMbIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMU;



UCIIOJIb30BaTh MPHUEMBI pedIIEKCHH IS OLIEHKH CUTYallud, BHIOOpA BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATh PEIICHUS 10 HX
CHW)KCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHThl JAPYTUX TPU aHAIU3€ pPe3yIbTaToB
TeSATSILHOCTH;

NPUHUMATH ceOs, MOHMMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTBI JPYTrUX MpH aHaIU3e pe3yJbTaToB
TEeSTSILHOCTH;

NPU3HABATH CBOE MPABO | MPABO IPYTHX Ha OIMTHOKH.

B mporecce nocTHKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no ¢u3MKe I YPOBHSA cpeaHero oOmero oOpa3oBaHus y 0OyYarommXcs
COBEPIICHCTBYETCS IMOIIMOHATBHBIH WUHTEJUICKT, Ipe/IIoJIarafoIui
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKIIFOUAOIIETO CIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTUS COOCTBEHHOW AMOIIMOHAIBLHON CQEPHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIUPOBAHMS, BKIIOUYAIONMIETO CAMOKOHTPOJb, yYMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJanTHUPOBATHCS K
AYMOIMOHATFHBIM U3MEHEHHSIM U TIPOSIBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY,

BHYTPCHHEW MOTHBAIIMH, BKIIOUYAIONIEH CTPEMIICHHUE K JOCTIKCHUIO TIENIH |
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE IEHCTBOBATH WCXOAS W3 CBOUX
BO3MO>XHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTOCOOHOCTHh MMOHUMATh AMOIIMOHATILHOE COCTOSTHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJTEHBIX HaBBIKOB, BKITIOUYAIONUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC M pa3peniaTh KOHMIUKTHI.

INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpax poJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B PAKTUYECKON IESITETbHOCTH JIIOJIEH;

YUUTHIBAaTh TPaHULBl TMPUMEHEHUS W3YYCHHBIX (PU3HMYECKUX MOJICIICH:
MaTepuajabHas TOYKa, MHEPIMadbHas cucTeMa oTcuéTa, abCOMOTHO TBEPIOE TEO,
UJICTbHBIA Ta3, MOJEIA CTPOCHUS Ta30B, KUJKOCTEH U TBEPJIBIX TEJ, TOUCUYHBIN
AIIEKTPUUYECKUH 3aps]i IPU PelIeHNN (PU3HYECKUX 3a]1a4;



pacno3HaBath (pu3nyecKkue ABICHUS (MPOLIECChl) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHA:  pPAaBHOMEpPHOE U  PAaBHOYCKOPEHHOE  MPSAMOJUHEHHOE
JIBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABUKEHHE 10 OKPYKHOCTH, HHEpIUs,
B3auMoOJieicTBUE Tel, AU(Py3usi, OpOYHOBCKOE ABMKEHUE, CTPOEHHUE KHUIKOCTEH
U TBEPJBIX TeJl, U3MEHEHUE 00bEMaA Tell IPU HArpeBaHUU (OXJIaKIECHUH), TEIUIOBOE
paBHOBECHE, UCHApEHUE, KOHJIEHCALMs, IJIaBJI€HUE, KPUCTAUIM3alMs, KHUIICHUE,
BJIAKHOCTb BO3/1yXa, IOBBIIIEHUE JAaBJICHUS T'a3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyne, CBSI3b MEXIy IapaMeTpaMH COCTOSHUS Ta3a B  H30IpOIeccax,
AJIEKTpHU3aLUs Tell, B3aUMOICHCTBUE 3apsI0B;

OINKCHIBATh MEXAaHUYECKOE JBMKEHHE, MCIOJB3YyS (DU3MUECKHUE BETUUYMHBI:
KOOp/AMHATa, IyTh, IMEpPEMEILIEHHE, CKOpPOCTh, YCKOpPEHHME, Macca Teja, CHIa,
UMIYJIbC TeJa, KHHETUYEeCKas SHEprus, MOTEHIMaJbHAs JSHEPrusi, MeXaHU4eCcKas
paboTa, MexaHHWYeCcKas MOIIHOCTh; NPU ONHUCAHUU TPABWIBHO TPAKTOBATh
(U3NYECKUII CMBICI HCHOJB3YEMBIX BEIWYHH, WX OOO3HAYEHHS U E€IMHMIIBI,
HaXOAUThb (OPMYIIbI, CBA3BIBAIONINE NaHHYI (PU3UUYECKYIO BEJIHMYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TEJI W TEIUIOBBIE SIBIICHHS,
UCIIONIb3Ysl (PU3MYECKME BEJIMYMHBL: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi HEPIusl XaOTHUYECKOr0 JBUKEHUS MOJIEKYJI, CpEeIHEKBaIpaTHYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprusi, pabora rasa,
KO3 (PUIMEHT TMOJIE3HOTO JEWCTBHS TEIUIOBOTO JIBUraTessl; MpPU OMHCAHUHU
MPaBWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICI MCHOJB3YEMBIX BEIWYUH, HX
00O3HAaUeHUsT W EAMHMIBI, HAXOAuTh (OPMYJbl, CBA3BIBAIOIINE JaHHYIO
(pU3HYECKYIO BEIMUMHY C IPYTUMHU BETMUUHAM;

OMKCHIBATh U3YUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ysl (PU3NUYECKHUE BEIUUMHBL: AJIEKTPUUECKHH 3aps,
AIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTh MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HUCHOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIbI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMYUHAMU;

aHAIM3UPOBATH (PU3MYECKUE TMPOLIECCHl U SIBJICHUS, UCHOJB3Yya (pu3nyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 1l 3akonst HeioToHa,
3aKOH COXpaHEHUsl MEXaHWYECKOMW DHEpPruH, 3aKOH COXpPaHEHHUs HMITyJbCa,
OPUHILIMIT CYNEPHO3ULMN CUJI, TPHUHIMI PABHONPABUS HHEPLUUAIBHBIX CHCTEM
0TCY€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CpeIHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBH)KEHHS MOJIEKYJ C
abCONIOTHOHN TeMIepaTypoi, NepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHMsI
JIEKTPUYECKOro 3apsaja, 3akoH KyioHa, npu 3TOM pa3iauyaTh CIIOBECHYIO



(GOpMYyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpAKEHUE M YCIIOBHUS (TPAHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIUIBI JACHCTBHS MalluH, MNpHOOpPOB U
TEXHUYECKUX YCTPOWCTB; Pa3InyaTh YCIOBUS MX 0€30MacHOr0 MCTOJIh30BaHUS B
MOBCETHEBHOM JKU3HH;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICIOBAHUIO (U3UYECKUX SIBICHUU H
IPOIIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX W KOCBEHHBIX M3MEPEHHH, MpU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUMNOTE3y Yy4eOHOTro OIKCIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMBIT U
(dbopMynHpoOBaTH BHIBOIBL

OCYIIECTBIISITh MPAMbBIE U KOCBEHHBIE MU3MEPEHUS (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh HU3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU N,

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAY  (U3MUECKUMU  BEJIMYMHAMHU  C
HCIIOJb30BAaHUEM TMPSIMBIX HU3MEPEHUi, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcupoBaTh pPe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B
BU/JIe TaONIUII ¥ TPpaUKOB, AETIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPHU MPOBEACHUM HCCIEAOBAHUMN B
paMKax y4eOHOro OSKCIEPUMEHTa, Y4eOHO-MCCIIEeNOBATENbCKON U TMPOEKTHOU
AESITeNFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a0OpaTOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THbE 3a7ayd C SBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIN3a YCIOBUS 33/1a4U
BbIOMpATh (DPU3UUECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOoANMBIE JUIsl €€ pelIeHusi, MPOBOAUTh PAacUYEThl W OLEHUBATH PEATbHOCTD
MOJTyYEHHOTO 3HaUCHUS (PU3NUYECKON BETUINHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEPOTHUBOPEUNBYIO
[ENOYKY PAaCCYXACHUH C OMOpOH Ha HM3ydyeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue sIBICHUS;

UCTIONB30BaTh ~ MpPH  pEHmIeHHMH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEJICTaBICHUSI yYeOHON M HAYYHO-TIOMYISIPHON HH(OpPMAINH, MOJIYISHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATHU3UPOBAThH TOTydaeMyr0 HH(pOpMaIIHIO;

NPUBOANTH MPUMEPHI BKIIaJIa POCCUNCKUX U 3apYOCIKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TWIPOIECCOB OKPYXKAIOMIETO MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCTIOJIh30BaTh TEOPETHYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOHN JKU3HU
JUIst o0ecriedeHus: 0€30MacHOCTH MPU 0OpaIieHuH ¢ TpUOOpaMHu U TEXHUYECKUMHU



YCTPOUCTBAMU, JJII COXpPAHEHHUS 3JI0POBBS M COOJIOJEHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH cpelie;

paboTaTh B TpYIINE C BBHIIOJHEHUEM pPa3JIMUHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAMUOHAIBHO PpaCHpeneNsaiTh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] KaXKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.

K xonmy oOyuenmss B 11 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX pOJib U MecTO (PU3MKu B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KAapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHHM, B MPAKTUYECKON MESATEIBHOCTH JIFOJEH, LEIOCTHOCTh U €IUHCTBO
(br3uIeCKOl KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3UUYECKHX MOJENeH:
TOYEYHBIN JEKTPUUECKHUM 3apsl, JIyd CBETA, TOYECYHbIM UCTOYHUK CBETA, sIACpPHAA
MOJICNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPU PEHieHUU (PU3UIECKUX
3a/1ay;

pacno3HaBaTh (pU3NYECKUE SBICHUS (IIPOIECCHI) U OOBIACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DM3HKU: DIIEKTPUUECKAS MTPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuToOB, DJICKTPOMAarHUTHasi WHAYKUUS, JACHCTBHME MArHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM W JBWXKYUIMUCS 3apsiji, AJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPAacIpOCTpaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
untepdepeHnus, aAudppakuus W OOJsApU3alUs CBETa, JHUCIEpCHUs] CBETa,
dboToanekrpuueckuii 3pPext (hororddekT), cBeTOoBOE NaBiieHNE, BOSHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aToMa BOJOPOJia, €CTECTBEHHass W HMCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTb  pa3JIMYHBIX  Ccpel) |

AJIEKTPOMArHUTHBIE SIBJICHUSA (MIPOIECCHI), HCMONB3YSd (PU3NUECKUue BEITUYUHBI:
ANEKTPUUECKUM 3apsll, cUjla TOKA, DJIEKTPUUYECKOE HAIpPSKEHUE, DJIEKTPUUYECKOEe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYILAs cuiia, pabdoTa Toka,
WHIYKIUST MarHUTHOTO Toyis, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUUYECKOTO0 W MArHUTHOTO TIOJIEH, TMepuoja M YacToTa
KoseOaHuii B KoJieOaTeNbHOM KOHTYpE, 3apsii M Cujla TOKa B Ipoliecce
TapMOHUYECKUX JJEKTPOMAarHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHWJIa JIMH3BI, NPH OINUCAHUU MPaBUIBHO TPAKTOBaTh (PU3MUECKUN
CMBICI HCIIOJIb3YEMBIX BEJIWYWH, HMX OO0O3HAUYCHMUs] W CIUHMIIBI, YKa3bIBaTh
dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYUHAMU;



OTHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUA M TIPOLECCHI, HCIOIb3Ys
dbu3uYecKre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acTOTa CBETa, SHEPIrusi U UMIMYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SiJIep, NPU OINUCAHWHM TMPABWIBHO TPAKTOBaTh (U3UYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX O0O3HAYEHUSI M E€JWHUIIbI, YKa3blBaThb (HOPMYIIBI,
CBS3BIBAIOIINE JIAaHHYIO (U3MUECKYI0 BEIMYMHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCTISITH 3HaUCHNUE (PU3NYECKOI BEJIMUMHBI;

aHAIM3UPOBATH (PU3MUYECKUE TMPOIIECCHl U SIBIICHUS, UCHONB3Yya (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MApaJIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHna, 3aKOH BJIEKTPOMArHUTHOM
UHIYKUWH, 3aKOH MPSMOJIMHENHOIO paclHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHUE ODWHIITEWHA misi Gorodddexra,
3aKOH COXPAaHEHUS! SHEPruH, 3aKOH COXPAHEHUs HMMIYJIbCAa, 3aKOH COXPAHEHMS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHUsI MacCOBOr0 4ucia, nmoctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajaa, Mpy 3TOM pa3indaTh CJIOBECHYIO (hOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHHUE U YyCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

ONpEeNIENATh HAMIPaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TMOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;

CTPOUTh M OMNHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JTUH30M;

BBIMIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM MPSMBIX M KOCBEHHBIX HU3MEPEHUN: MpU 3TOM
dbopmynupoBaTh mOpoOJeMy/3agady W TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMBIT M
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH C HUCIOJIb30BaHUEM
OpSAMBIX HW3MEPEHUN: TPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEIUUYMH B BUJE TAOJUIl U
rpaduKoB, JIeJIaTh BBIBOJIBI TT0 PE3yJIbTaTaM UCCIICIOBAHMUS;

cobJiro1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOro DJKCIIEpUMEHTa, Yy4eOHO-UCCIETOBATEIbCKON W MPOEKTHOU
NEATeIbHOCTH C KMCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1aOOPATOPHOTO
000py10BaHMUS;

pemiath pacy€THBIE 3a7aud C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a]1a4H



BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUYECKUE BEIHMYUHBI U (POPMYJIBI,
HEoOXoAuMBbIe NIl €€ peIIeHHs, MPOBOAUTH PacuéThl M OLICHUBATh PEATHHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NUECKON BETUYNHBI;

peliaTh KaYeCTBEHHBIE 3a/1aUl: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOil Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TIpeCTaBJIeHUs Y4eOHOW W HAYyYHO-TIOMYJIpHOW MH(POpPMAIUH, TTOTyUYeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAalIWH, NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIIOJIb30BAaHUSI B TMTOBCEIHEBHOM
KU3HU;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOILIECCOB OKPYXAIOIIEr0 MUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHII;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOUN JKU3HH
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHuH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHHUSI HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPYKaIOIIEH Cpee;

paboTaTh B TpyNNe C BHINOJIHEHUEM pA3IMYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbI, palMOHAIBHO pACHpPEAessTh OOSI3aHHOCTH U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHIAPTHBIX CUTYAllUSIX, aJ€KBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne ni/m P Konrpoabubie | IlpakTHyeckue (1ndpp )
NpOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3nKa 1 METOAbl HAYYHOTO MTO3HAHUS 2 E;Iin/l;l;f;ifgﬁ £41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bubnumoreka [IOK
2.1 K 5
fHeMaTHid https://m.edsoo.ru/7f41bf72
bubnmoreka [IOK
22 Jlnamitka ! https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TCOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
3.2 OCHOBI TEPMOANHAMHKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuoreka [IOK

®da30BbIe IEPEXObI

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. 9JIEKTPOJAMHAMUKA

bubmmoteka [IOK
4.1 1
DUICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3neKTpUYECKUNA TOK. TOKHM B 12 bubnmnoreka HOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabubie | IIpakTHyeckue (1ndpp )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThl
pecypcsbl
Paznen 1. 9JIEKTPOJANMHAMUKA
11 MarunuTtHOe ToJie. DIeKTpOMarHuTHAs 11 1 3 bubnunorexa [JOK
' WHTYKI[HST https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnuecKkre U 3JIeKTPOMArHuTHbHIC bubmuoreka [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHnuecKkre U 3JIeKTPOMarHuTHbHIE bubnmnoreka HOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnumoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszen 3. OCHOBBI CIEIIUMAJILHON TEOPUH OTHOCUTEJIbHOCTH

31 OCHOBBI cielUaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnuoreka [JOK
4.1 i
UIEMEHTEL KBAHTOROI OIITHII ° hitps://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmmorexa LIOK



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

4.3

ATOMHOE S7pO

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU

5.1 DNeMEHTBl aCTPOHOMUU U acCTPOPU3UKU 7 Etlfsn/l;l ri?:éif r(jlli f41c97c
Hroro no pazneny 7
Paznen 6. OBOBHIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroniee MOBTOPEHHE 4 ﬁt?iH;;T:;ifgﬁ £11c07c
Uroro no pazueny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontpoabusie | IlpakTuueckue
n/n Bcero U3y4eHus o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypcsbl

®du3zrka — Hayka O IpUPO/IE.

1 Hay4nsie MeT(})IK bl HO?I.)HapHI/)IIH 1 Bubmorexa TIOK

i 8 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpYKaloIllero Mupa
Ponb 1 mecTo pusuku B

5 (GbOopMUPOBAHUH COBPEMEHHOMN 1 bubmuoreka [JOK
Hay4YHOW KapTHUHBI MUDA, B 06.09.2023 | https://m.edsoo.ru/ffOc33e6
MPAKTHYECKON AESITeTbHOCTH JII0IeH
Mexanudeckoe IBUKEHHE.

3 OTHOCHTEILHOCTh MEXaHUYECKOTO 1 bubmorexa [JOK
newkeHus. [lepemenienne, CKOPOCTb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpSIMOIMHEWHOE 1 bubmuoreka [JOK
IBHKEHHE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPAMOJIMHENHOE 1 bu6muoreka [JOK
IBUKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoHOE majeHne. Y CKOpeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaICHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE 1BUXKEHUE.

7 JBr>KeHrne MaTepUaIbHON TOUYKHU 10 1 bubmorexa [JOK

P 25.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun oTHOCcHUTENbHOCTH [ anumes. 1 bu6muoreka [JOK



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

HNuepuuanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

27.09.2023

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunnun

bubmmoreka [IOK

o CYNEpHOSHILH CIL. BIOPOH 3akor 02.10.2023 |  https://m.edsoo.ru/ff0c3bes
HproTona ais MatepuaibHOU TOUKH

10 Tperun 3akoH HeroToHa mist bubnuoreka [JOK
MaTepHAITLHBIX TOUEK 04.10.2023 | https://m.edsoo.ru/ff0c3bed
3akoH BceMupHOro tarorenus. Cumna

11 TskecTh. [lepBas kocmudeckas bubnmorexa LOK

09.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuoreka [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduument tpenust.

13 Cuita ZEHpOTI/IBJ'IeI(-IbI/(Il})I ;pI/I I[BI/IE(CHI/II/I bubmmorexa [JOK

16.10.2023 | https://m.edsoo.ru/ffOc3f76
Tena B KUIKOCTH WJIU raze
[TocTynarensHO€ U BpalaTeabHOE

14 JBIDKCHHE a0COIFOTHO TBEPIOTO TeJa. bubnmoreka [IOK
MowmenT cunsl. [1nedo cunbl. ¥YcnoBus 18.10.2023 | https://m.edsoo.ru/ffOc41a6
PaBHOBECHS TBEPIOTO TeJla
HNmMnynsc MmaTepualbHON TOYKH,

15 CHUCTEMBbI MaTE€PHAIbHBIX TOYEK. bubnmnoreka [JOK
NMnynbc cuiibl. 3aKOH COXpaHEHUs 23.10.2023 | https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTHBHOE BUKEHHE
PaGoTa 1 MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprus bu6muoteka [JOK
MaTepuaabHOW ToukH. Teopema 00 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MECHECHUU KHHETUYECKOW SHEPTUU

17 [loTenumansHas 3HEprHsL. bu6muoreka [IOK



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

[ToTeHumansHas SHEPTHSI YIIPYTO
ne(GopMHPOBAHHOW MTPY>KUHBI.
[MoTenumansHas SHEPTHs TeNa BOTU3N
MOBEPXHOCTU 3eMJIU

08.11.2023

https://m.edsoo.ru/ff0c461a

18

[ToTeHnmansHbIe M HENOTEHIMATBLHBIE
cuibl. CBsA3b pabOThI
HETIOTeHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHHUUECKOHW SYHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUIECKOU
SHEPTHUU

13.11.2023

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

19

JlaGoparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHHUYECKOW IHEPTUU
TeJIa Ha MPUMEPE PACTHKCHHS
PE3UHOBOTO JKI'yTa»

15.11.2023

20

KoHTtpospHast paboTa 1mo teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXPAHEHHUS B MEXAHHUKE)

20.11.2023

bubnmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJI0KEHUS MOJIEKYIISIPHO-
KHHETHYeCcKol Teopun. bpoyHoBckoe
nswxenue. Auddysus

22.11.2023

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aHMMOJICHCTBUS YacTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPJBIX TEI

27.11.2023

23

Macca monekyin. KonuuectBo
BemectBa. [locTositHHas ABoraapo

29.11.2023

24

TennoBoe paBHOBecue. TeMmieparypa
u e€ u3Mmepenue. lllkana remneparyp

04.12.2023



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

Ilenbcus

Wneanpusrii raz 8 MKT. OcuoBHOE

Bubnuoreka [JOK

25 ypaBHernne MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoroTHasl TeMIiepaTypa Kak Mepa

%6 CpeaHEeN KUHETUYECKON SHEPTUU bubmuoreka [JOK
JIBYDKEHUST MOJIEKYIT. Y paBHEHHE 11.12.2023 | https://m.edsoo.ru/ff0c511e
MenpeneeBa-Kianeitpona

27 3akon JlanpToHa. ['a30BBIC 3aKOHBI 13.12.2023
JlaGoparopnas pabota
«HccnenoBanre 3aBUCUMOCTH MEXKITY

28
napamMeTpamMu COCTOSTHHS 18.12.2023
pa3peKeHHOTO ra3a»

29 N3onporieccrl B ueaabHOM ra3e u ux bubnuoreka [IOK
rpadudecKoe mpeICTaBICHUE 20.12.2023 | https://m.edsoo.ru/ff0c570e
BHyTpenHsis sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 crocoObl e€ m3MeHeHus1. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs 25.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTUsl OJTHOATOMHOTO HUEabHOTO
rasa

31 Buasl Tennonepenaun bubnnorexa LIOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
Y enpHas TEMIIOEMKOCTD BEILIECTBA.

32 KonunuectBo TemnoTs! npu bu6muoteka [JOK
Terutonepenade. AnradaTHbBIN 10.01.2024 | https://m.edsoo.ru/ff0c5¢c36
nporecc

33 [TepBblii 3aKOH TEPMOJTUHAMUKH U €TO bubnmoreka [JOK



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

IPUMEHEHHUE K H30TIPOIIeccam 15.01.2024 | https://m.edsoo.ru/ffO0c5efc
HeoOGparumocTs nporeccoB B
34 npupoje. Bropoit 3akoH bubmorexa HOK
PHPOAS. BTOP 17.01.2024 | https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreusa u KI1/] TerioBoi bubmmoreka [IOK
MAaIHBI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxkn Kapro u ero KIT/] 94.01.2024
37 DKOJIOTHYECKHE MPOOIeMbl
TETJIOHEPTETUKH 29.01.2024
38 O6o06maromuii ypok «MostekysipHas bubnunotexa [JOK
¢dusuka. OCHOBBI TEPMOTUHAMUKI) 31.01.2024 | https://m.edsoo.ru/ff0c6938
K 0
39 <<§4121I;1H;I;a1§2 q());:pl?((; Tg\zliom,l bubmorexa [JOK
yp ' 05.02.2024 |  https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue U KOHJICHCAITHS. bubnmnoreka [JOK
Hcnapenue u kurenue 07.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/ayXxa. HackIeHHbIH bubmorexa HOK
ap Ayxa. - 12.02.2024 | https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue n
amo e Tesa. AHU30TpO
42 croﬁiibllc ITICJ;aJIJIOBH }Ié/lp KIZ:H bubmorera HOK
P A 14.02.2024 | https://m.edsoo.ru/ffOc65f0
Kkpuctaisl. CoBpeMEHHbIE
MaTepuabl
[MnaBneHue U KpUCTATUTH3AITHSL.
43 YaenvHas TETUIOTA IUIABICHUS bubmorexa [JOK
' 19.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus



https://m.edsoo.ru/ff0c5efc
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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Bbubnuoreka [JOK

44
YpaBHeHUE TEILIOBOro banasca 21.02.2024 | https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tel. JNeKTPUIECKUU
45 3apsia. JIBa BUIa SIEKTPUUECKIX bubmorexa HOK
DAL s P 26.02.2024 | https://m.edsoo.ru/ffocebee
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 n(?n I[OBO HI/):KI/I 3aK(I))H COXpaHEHUs bubnnorexa LIOK
YHpOBOAL ' p 28.02.2024 | https://m.edsoo.ru/ffOc6bcc
AEKTPUIECKOTO 3apsiia
B3aunmonercTBre 3apsaa0oB. 3aKoH
47 Kynona. To4eyHBIN DIIEKTPUUECKUN bubnmorexa LOK
Y ' P 04.03.2024 | https://m.edsoo.ru/ff0c6ced
3aps
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
48 noJist. [IpuHnmn cynepno3uuuun bubmuoreka [JOK
AIEKTPUYECKUX MoJIer. JInHIN 06.03.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cuit 3JIeKTpOoCTaTHYECKOro
49 oss. Ilorenuuan. PasHocts bubnmorexa OK
i HHat 11.03.2024 | https://m.edsoo.ru/ff0c6f00
[IOTEHINAIOB
I[IpoBOIHUKHU U TUDIEKTPUKH B
50 3J1peI<T I[OCTaTI/meI::KOM nopne bubnnorexa LIOK
P ' 13.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MPOHUIIAEMOCTh
. bubnuorexa [JOK
51 . K
JnexTpocikocte. Konnercarop 18.03.2024 | https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD TIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubnnorexa LIOK
A pa. P p 20.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA
Jlaboparopuas pabota "M3mepenue
53 . "
ANEKTPOEMKOCTH KOHIEHCATOpa 01.04.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

54

[IpuHuuMn neicTBUA U NPUMEHEHHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnmnapara, CTpyMHOTO TPUHTEpA.
DnexTpocTaTU4ecKast 3alluTa.
3azeMiieHHE IEKTPOIPUOOPOB

03.04.2024

55

DNEeKTpUUECKU TOK, YCIOBUS €ro
cymectBoBaHusl. [10CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma ist
ydacTKa Lenu

08.04.2024

56

[TocnemoBarenbHOE, TAPAIIEIBHOE,
CMeIIaHHOE COeIMHEHHE
MpOBOTHUKOB. JIaboparopHas padoTa
«M3y4eHnune cMeaHHOTO COCTMHEHHUS
PE3UCTOPOBY

10.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOITHOCTB 3JIEKTPUUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenua

15.04.2024

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

58

3akon OMma i TOJTHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHETO COTIPOTUBIICHUS

17.04.2024

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

59

DnEeKTpOHHAs IPOBOAUMOCTb TBEPBIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS METAILIIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

22.04.2024

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoMCTBa NIEKTPOHHBIX ITYYKOB

24.04.2024

61

[MonynpoBoAHUKH, UX COOCTBEHHASI U

bubmnorexa LIOK



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

pUMECHas MPOBOAUMOCTh. CBOKCTBA 27.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-niepexona.
[ToryrpoBOTHUKOBBIE TIPUOOPEI
DNEeKTPUUECKUU TOK B PACTBOPAX U

62 pacruiaBax 3JeKTPOJIUTOB. 1 bubnmnorexka HOK
DIEeKTPOTUTHYECKAS TUCCOIHAITHSI. 06.05.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DIIeKTPUYECKUH TOK B Tra3ax.

63 CaMocCTOATENbHBIN U 1 bubnuotexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. 08.05.2024 | https://m.edsoo.ru/ffOc84ae
Mounus. 1Tnazma
DNeKTpruYecKue MpruoOOpHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuoreka [JOK
npuMeHenue. [IpaBuia TEXHUKU 13.05.2024 | https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bubmuorexa [JOK
«INEKTPOIUHAMHKA» 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonTposnbeHas paboTa o teme

66 «Qunekrpocraruka. [locTosHHBII 1 bubmuoreka [JOK
JNEKTpUYeCKuil TOK. TOKHU B 20.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX CpeIax»

67 PesepsHbiii ypok. KonTponbHas 1 bubmuoreka [JOK
pabota no Teme "DyeKTpoAHAMHUKA" 22.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBubiit ypok. O0o0maronuii ypokx 1 bubmuoreka [IOK
no Temam 10 kiacca 27.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c84ae
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
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nudposbie
n/n Tewa ypoka Bcero Kontpoabubie | Hpakrireckue u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoTsbl
pecypcsl
[TocTosIHHBIC MarHUTHI M X

1 B3auMoO/ieiicTBME. MarHuTHOE T0JIE. 1 bu6mmoreka [IOK
BekTop MarHUTHON MHIYKIINH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW UHAYKIIMU

5 JlaGopartopnast pabota «M3ydeHue 1 1 bubmuoreka [JOK
MarHUTHOTO TIOJIST KATYIITKA C TOKOM) 05.09.2023 | https://m.edsoo.ru/ffOc98fe
JleficTBHE MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Ammepa.

3 JlaGopaTopnas pabora 1 1 bubnmnoreka [HJOK
«Hccnenosanue nericTBusd 11.09.2023 | https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM
JlelicTBrE€ MarHUTHOTO TOJIS HA

4 JBUKYITYIOCS 3apsSyKEHHYIO YacTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. PaboTa cumsl 12.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHast UHAYKIus. [1oTok
BEKTOpa MarHUTHOM uHAyKuuu. 31C

5 . 1
MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM 18.09.2023
uHaykunu Papanes
Jlaboparopnas pabota

6 «I/ICCJI'I)GILOEaHI/I: SIBJICHUS 1 1 bubnnorexa LIOK

19.09.2023 | https://m.edsoo.ru/ff0cal50

3HeKTpOMaFHI/ITHOI7I HUHIAYKOHUW»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NuaykTuBHOCTSD. fIBNeHUE
camouHaykuuu. 3J1C caMOMHAYKLIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKU
C TOKOM. DJIEKTPOMArHUTHOE T0JIe

25.09.2023

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UxX
IIPUMEHEHHE: ITIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, IEKTPOBUraTENb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS 1€Yb

26.09.2023

MarauTHo€ 1oJjie MPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C
TOKOM

02.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

10

O6o06maromuii ypok «MarautTHoe
moJie. DJIEKTPOMAarHuTHAS MHITYKITHS

03.10.2023

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

11

KonTponbhas paboTa no teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAsI UHIYKIIHSDY

09.10.2023

bubnmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0060HbIE MEXaHUYECKUE
Kosiebanus. ['apmMoHMUeckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUI.
[IpeBpamienue sHepruu

10.10.2023

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

13

JlaGopatopHas paboTa
«HccnenoBanne 3aBUCMOCTH
nepuo/ia MajbIX KojeOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTU M MAcChI TPy3a»

16.10.2023

14

Kone6arensubid koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHHs B

17.10.2023

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



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

U/ICATBHOM KOJie0aTeTbHOM KOHTYpE.
AHanoTHs MEX1Y MEXaHUUYECKUMHU U
AJIEKTPOMArHUTHBIMY KOJICOAHUSIMH

15

®opmyna Tomcona. 3akoH
COXpPaHCHUS SHCPIruu B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
Kose0aHusX. BolHyX1eHHbIE
MeXaHu4JecKkre Kojiebanus. Pe3oHanc.
BrIHYXIEHHBIE AJIEKTPOMArHUTHBIE
KoJIeOaHus

24.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennbId TOK. CHHYCOUTATBHBIA
NepeMeHHbIH TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaANPSDKEHUS

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoicTso,
nepegava u norpedieHue
JJIEKTPUYECKON dHEPTUHU

13.11.2023

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE MIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMEeHHOro TOKa,
JIMHUU JJIEKTpoliepesayd

14.11.2023

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

20

OKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE AJIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPTUHU B IOBCETHEBHOU
KU3ZHU

20.11.2023

21

Mexaandeckue BOJIHBI, YCJIOBHA

bubmmoteka [IOK



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

pacnpoctpanenus. [lepuo. 21.11.2023 | https://m.edsoo.ru/ff0cca54
CKopocTh pacpoCTpaHEHUs U JJTUHA
BOJIHEL [lomiepednsie U mpo10JIbHbIE
BOJTHBI
99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexka [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka 27.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 CBOMCTBA 1 ckopocTh. [1Ikana bubmorexa [TOK
28.11.2023 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U
24 TeneBuieHus. Pa3surue cpeacTs 04.12.2023
cBs13U. Pagnosiokanus
o5 KontposbHas padota «Konebanus u bubmuoreka [JOK
BOJIHBI) 05.12.2023 | https://m.edsoo.ru/ffOcc6f8
[TpstmonuHEtHOE pacpocTpaHeHne
26 CBETa B OJTHOPOJIHOM CpejIe. bubnmnoreka [JOK
Toueunsiii HCTOYHUK cBeTa. JIyd 11.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBera. 3aKOHBI
27 oTtpaxenus cera. [locrpoenne bubmmorexa LIOK
. 12.12.2023 | https://m.edsoo.ru/ffOcd4e0
n300pakKeHUH B TUNIOCKOM 3epKasie
[Ipenomnenue ceera. [TonHoe
28 BHYTpEHHeEe oTpakeHue. IIpenenbHbin bubmuoteka [JOK
YroJ1 TIOJIHOTO BHYTPEHHETO 18.12.2023 | https://m.edsoo.ru/ffOcd7{6
OTpakKEeHUs
29 JlaGopatopnas pabora «H3mepenue bubmuoreka [JOK
MIOKa3aTessl MPEIOMIICHHS CTEKIIa 19.12.2023 | https://m.edsoo.ru/ff0cd67a
30 JIunzel. [MocTpoeHne n300pakeHU B bubnmoreka [JOK



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

naun3e. Dopmyiia TOHKOM JTMH3HI. 25.12.2023 | https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGoparopnas padota
31 n i
« ccneILOBaIiMe CBOICTB 96.12.2023
M300paXeHUH B IMH3aX»
Hucnepcus ceera. CIIOXKHBINA COCTaB
39 6enoro csera. L{Ber. JlabopaTopHas
pabota «Habmronenue aucnepcun 09.01.2024
CBETa»
33 HNurtepdepentus cera. [udpakims bubmuoreka [JOK
ceera. [ludpakuronnas pemérka 15.01.2024 | https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonsipu3arus cBeta 16.01.2024 | https://m.edsoo.ru/ffOcf02e
Ontrueckre MpruOOPBI U YCTPOUCTBA
35 U yCJIOBUS MX 0€30TIaCHOTO 99 01.2024
IPUMCHEHHSI
['paHUIIBI MPUMEHUMOCTH
36 KJlaccuyeckon MexaHukH. [loctynatel bubnmnoreka [JOK
CIelUaJIbHOU TEOPUU 23.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ameasieHue BpEeMEHH U COKpaleHue bubmorexa [JOK
g P patt 29.01.2024 | https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYIbC PEIITUBUCTCKOH
38 gacTuilbl. CBSI3b MAacChI C SHEPTUEH U bubmorexa [JOK
Hbk P 30.01.2024 | https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI TOKOS
39 KonTtponpHas pabota «OnTHKa. bu6mmoreka [IOK
OCHOBBI crieIIUAIBLHOM TEOPUH 05.02.2024 | 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
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OTHOCHUTCIIBHOCTH»

®otonbl. Dopmyna [Mnanka. DHeprus

bubnuoreka [JOK

40 ¥ UMITYJIbC (pOTOHA 06.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE BuGmiorexa LOK
H doroobberra. Omiret A. T. 12.02.2024 | https://m.edsoo.ru/ffOcffca
CroneroBa
3akonbl poTtordhdexra. YpaBHeHHE
42 SH'HmTeI(?Ha I(H(if)l(b(i)OToa(i)(geKTa. Bubnnorexa LOK
13.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porosrdpdexra
Janenue ceera. Onbitol I1. H.
43 JleOeneBa. XMMHUYECKOE IEUCTBUE bubmmorexa TIOK
19.02.2024 | https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTa u
44 MPaKTUYECKOE MPUMEHEHHUE:
dboTo3EeMEeHT, (HOTOIATUHK, 20.02.2024
COJTHEYHas OaTapesi, CBETOIUO
45 Pemenwne 3agau mo TemMe «DJI€MEHTHI bubmorexa [JOK
KBAHTOBOU ONTHKH 26.02.2024 | https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITHI
46 Pesepdopna o paccessHuIO o-yacTHII. bubmorexa [JOK
27.02.2024 | https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb atoma
bubnuoreka [IOK
47 Hoctynater bopa 04.03.2024 | https://m.edsoo.ru/ff0dOafa
Wznydyenue u norsomeHue GOTOHOB
48 IIPU NIEPEXOJIE aTOMa C OJTHOTO bubmmorteka [IOK
YPOBHSI HEPTUHU Ha Ipyroil. Buspsl 05.03.2024 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BonHoBbIe cBOMCTBA yacTuil. BosiHbI bubmuorexa [JOK



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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ne bpouns. KopnyckyispHo-
BOJIHOBOM yasinu3M. CIIOHTaHHOE U
BBIHYXXICHHOC U3JTYUCHUC

11.03.2024

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenennio
COCTaBa PaJIMOAKTUBHOTO U3ITy4eHUS

12.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CeowucTtBa anbda-, 6era-, raMmma-
u3JydeHus. BnusHue
PaaoOaKTUBHOCTH Ha KUBBIE
OpPraHU3MBbI

18.03.2024

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJIEKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3znydeHue

19.03.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HyKJIOHOB B si/pe.
Snepubie peakunu. SAnepHbid
peakrtop. [IpoGiembl, IEPCIIEKTUBHI,
9KOJIOTHYECKHUE ACTIEKTHI SIIEPHOU
SHEPTeTHKHU

01.04.2024

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

54

OnemeHTapHble yacTULbl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMI0IeHNUS U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMozeucTBuA. EAMHCTBO
bu3nUecKOr KapTHHBI MUPa»

02.04.2024

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

55

Bun 3se3nH0r0 HeGa. Co3Be3aus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBkenue. CoaHeyHas CUCTEMaA

08.04.2024

56

Comnane. ComHeunas akTHBHOCTb.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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Wcrounuk sneprun CoiiHua U 3BE31

09.04.2024

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI TJTIABHOW
MOCJIeI0BAaTeILHOCTH. BHyTpeHHee
ctpoenue 38€31. COBpeMEHHbIE
MIPEICTABJICHUS O TIPOUCXOKICHUU U
sBostroriny COTHITA U 3BE3]T

15.04.2024

58

Mnuneunsid [Iyte — Hama ["amakTuka.
[Tonoxenue u apmxenue ConHia B
lNanakruke. ['anaktuku. YepHbie
JBIPBI B IIpaX TaJIaKTHK

16.04.2024

59

Bcenennas. Pa3beranue rajakTuk.
Teopust boJsbiioro B3pbiBa.
PenukroBoe n3nmydeHue.
MeTtaranakTuka

22.04.2024

60

Hepemuiennsie mpoGieMbl acTpPOHOMUU

23.04.2024

61

KonTposnbsHas padoTa «21eMeHThI
ACTPOHOMMH U acTpO(UZUKI»

27.04.2024

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B 3KOHOMHUUYECKOH,
TEXHOJOTMYECKOM, COITMATBLHOM 1
ATUYECKOH cepax IesTeTbHOCTH
YyeJIoBeKa

06.05.2024

63

O6o06maromuii ypok. Poss 1 Mmecto
(GHU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOHN HAyYHOH KapTUHE MUpa

07.05.2024

64

O6o6maromuii ypok. Posb




buznueckoit Teopun B 13.05.2024
(opMHUpOBaHUY TIPEACTABICHUH O
¢du3nveckoil KapTHHE MUpPa

O6o06matomuii ypok. Mecto

du3nveckoil KapTHHBI MHUpa B 00IIIEM
65
Py COBPEMEHHBIX €CTECTBEHHO- 14.05.2024

HAy4YHBIX [IPEJCTABICHUN O IPUPOJE

66 PesepBHBI ypok. MarauTHoe mouie.
DIeKTpOMarHuTHasT WHIYKITUS 20.05.2024

Pe3epBHbIil ypok. OnTrka. OCHOBBI
67 CrenuaaIbHOM TEOpUHr 1
OTHOCHUTENIbHOCTH

21.05.2024

Pesepnniii ypok. KBantoBas dusuka.
68 DJIeMEHTHI aCTPOHOMUU U 1
acTpopU3HKH

bub6mmoreka [IOK
27.05.2024 | https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4 !
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YYEBHO-METOANYECKOE OBECIHIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






