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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypOBHS Ha YPOBHE CpEIHET0 00IIero oopa3oBanus pazpaboTana
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUM K pe3yabTaTaM OCBOSCHHUSI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBbl,
npezacrasieHHbix B PI'OC COO, a takxe ¢ yuéroMm (enepanbHoil pabodeit mporpaMMbl BOCIIUTAHUS U
KOHIENIMK TpenojaBaHus ydeOHoro mnpeamera «Pu3nka» B 00pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit @enepannu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copgepxanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (OpPMHpPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa odyuatommxcs 10—11 kmaccoB npu o0yyeHnn ux gusrke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIBHOCTHOTO 1oxoa. [Iporpamma no ¢pusuke coorBercTByeT TpedboBanusm O@I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, IMPEJAMETHBIM U METANpPeIMETHBIM pe3ylbTaraM OOYYCHHsS, a TaKXKe
YUUTBHIBAET HEOOXOIMMOCTh peau3alliid MEXKIPEAMETHBIX CBs3ed (DU3UKU C €CTECTBEHHO-HAyUYHBIMHU
y4eOHBIMH TIpeMeTaMu. B Hell onpeensioTcsi OCHOBHBIC e/ MU3y4YeHUs (U3UKHU Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, IUIAHUPYEMbIe pE3yJlbTaTbl OCBOEHUS Kypca (U3HMKU: JIMYHOCTHBHIE,
MeTarpeMEeTHbIC, TpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUpYEMBIE pEe3yJNbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM oOyueHusl.

Odu3nka Kak Hayka O HauOonee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAas B KadyecTBE y4eOHOIO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHUW 00 OKpY)KalIIEM MHUpE.
[koapHBIA Kypc (U3MKH — CHUCTEMOOOpA3YIOLIUN Ui €CTeCTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB H SBJICHUH, H3y4aeMbIX XUMHUEH, ONOJIOTHEH,
duznueckoii reorpadueit u actponomueii. Micnonp3oBanue 1 akTUBHOE MTPUMEHEHNE (DU3HUUECKUX 3HAHUI
onpezenseT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTMH B cdepe IHEPreTHKH, TPaHCIopTa,
OCBOEHMSI KOCMOCA, MOJIYYEHHUS HOBBIX MaTepUaNIOB C 3aJaHHBIMU CBOMCTBaMHM U Apyrux. Mzydenume
($U3MKY BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aromnxcs,
B (QopMHUpOBaHHWE YMEHHI MPUMEHATh HAYYHBIH METOJ TMO3HAHUS TPU BBHIMOTHEHUH MMM Yy4eOHBIX
HACCIIENOBaHUMN.

B ocHOBY Kypca (u3HKH Ui YPOBHS CpeIHEro 00Iero o0pa3oBaHMs MOJIOKEH Pl UIeH, KOTOphIE
MO>XHO pacCMaTpPUBaTh KaK MPUHITUIIBI €70 TTOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW Kypce SIBISE€TCA JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepual U3 BCeX pa3lesnoB (U3MKHM, BKIIOYAET KakK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoesn cenepanuzayuu. B cooTBercTBUM € HEW Marepual Kypca (QU3UKH OOBEIUHEH BOKPYT
dusnueckux Teopuil. Bemymmm B Kypce sBiseTcs (OPMUPOBAHUE MPEACTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTe€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanmuzamus mpeanojaraeT HCIOJb30BaHUE TI'yMaHHTApHOTO
noTeHuuana Gu3nIecKoil Hayku, OCMBICIICHHUE CBSI3U Pa3BUTHS (PU3MKHU C pa3BUTHEM OOLIECTBA, a TAKkKe
C MHPOBO33PEHUYECKIUMH, HPABCTBEHHBIMHU M KOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3nku npeanosaraetT 3HakOMCTBO € HIMPOKUM KPYyrom
TEXHUYECKUX U TEXHOJIOTUUECKUX MPUIIOKEHUIN U3yUYEeHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozuszayuu peanusyercs MOCPEACTBOM BBEJIEHUS DJIEMEHTOB COJIEPKaHUs, OCBSIIEHHBIX
9KOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU U TEXHOJOTHUH, a
Tak)ke 00CYKAeHHsI MPoOIeM pallMOHAIBLHOTO MPUPOIONOIB30BaHNUS U SKOJIOTHYECKON O€301MacCHOCTH.

CTep>KHEBBIMHU DJIEMEHTaMU Kypca (U3WKH Ha YPOBHE CPEIHEro o0IIero oopa3oBaHUS SIBISIFOTCS
busndeckue teopuu (HopMHUPOBAHHE TMPEACTABICHHN O CTPYKTYpE MOCTPOCHHS (PU3NYECKON TEOpHH,
ponu GpyHIAMEHTATbHBIX 3aKOHOB M MIPHHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX
MPUMEHUMOCTH TEOPUH, 171l ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-JICATETbHOCTHBIN MMOAX0J B Kypce (U3MKKA peanu3yeTcs Mpexae BCero 3a CYer
OpraHMU3aIH YKCIEPUMEHTANIBHOMN JesTebHOCTH o0y4datomuxcs. s 6a30Boro ypoBHS Kypca QU3UKH —
9TO HMCIIOJIb30BAHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX YKCIIEPHUMEHTOB U TaOOPAaTOPHBIX pabdoT,
KOTOpBIE B MporpaMMe 1Mo (Pu3nKe 0OhEAMHEHBI B OOIIUI CIHCOK YYCHUYCCKHUX MPAKTHYECKUX PabdoT.
Brigenenue B yka3aHHOM TMepedHe J1a00paTOPHBIX pabOT, MPOBOJUMBIX JJisi KOHTPOJIE U OIICHKH,
OCYIIIECTBIISIETCSl YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca UCXO0As U3 0OCOOCHHOCTEH MIaHUPOBAaHUS U



ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecreunBaeTcsi OBJaJeHHE OOYUYAIOIIMMUCS YMEHHUSIMH
MPOBOANTH KOCBEHHBIE M3MEPEHHUsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEITUYMH U MOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHME yAeNsSeTCs PEUICHUIO PAacYETHBIX M KAuyeCTBEHHBIX 3adad. [lpu stom s
pacu€THBIX 3a7ad TNPUOPUTETOM SBISIIOTCA 3aZadydl C SBHO 3aJaHHON (PU3MUYECKOW MOJENbIo,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3aeioB. s KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/1aHUS Ha
0o0BsiICHEHHE MpOTEeKaHUd (U3MUECKUX SIBICHUH M MPOLECCOB B OKPYKAIOLICH >XU3HU, Tpedyrolue
BbIOOpa (PU3MUECKOI MOJIENN JISl CUTYalluH MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusmMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY OOCCIICUCHHIO
yaeOHoro mporecca 0a30BbIii YpOBEHb Kypca (U3UKH Ha YPOBHE CpelHEro ooiero oopa3oBaHus J0KEH
U3y4aTbCs B YCIOBHUSAX IMPEIMETHOro KaOuHeTa (DU3MKU UM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
NPEMETOB ECTeCTBEHHO-HAyyHOro Iukia. B kaOuHere (u3uKM [TOMHKHO OBITH HE0OXOAMMOE
nabopatopHoe 00OpyAOBaHWE JUIsl BBIMOJIHEHUS YKa3aHHBIX B IMpOrpaMMme Mo (pU3MKe Yy4eHHYECKUX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/JOBaHHE.

JemoHcTpannonHoe 060opyaoBanue (GOpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHUHUMAIBHON
JIOCTAaTOYHOCTH M O0ECNEeUMBACT TOCTAHOBKY NEPEYHCICHHBIX B IMpOrpaMMe IO (DU3HKE KITFOYEBBIX
JEMOHCTpAalMi  JUIsl  MCCIENOBAaHUS HW3Y4YaeMbIX SBIEHUH U  TPOIECCOB, OJMIHUPUYECKUX U
(dyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUI.

JlaboparopHoe o0OpynOBaHHE ISl YYCHMUYECKUX MPAKTUYECKUX paboT ¢opmupyercss B BUIAC
TEMAaTUYECKUX KOMIUJICKTOB M 00ECHeuMBaeTcs B pacdyére OJHOIO KOMIUIEKTa Ha JIBYX OOYYarOIIUXCH.
Temaruueckue KOMIUIEKTHI 1a0OPaTOpPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001I1EM 00pa30BaAHUH SBIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHs OOYYalOIIMXCSl K HAyYHOMY H3YYEHHUIO HPUPOIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEICTABICHHUIA O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE HCCIIEAOBATEECKOTO
OTHOIIEHHSI K OKPYKAIOLIHM SIBJICHHUSIM;

e (opMupoBaHHE HAYyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHsl OCHOB CTPOEHUS MaTepHH
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE yMEHHI OOBSICHITH SBICHUS C WCIONB30BaHUEM (U3WYECKUX 3HAHUK W
HAaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE TMPEICTABICHUA O POy (HU3UKH U Pa3BUTHs JIPYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.
JocTikeHnne 3THX Ieneil o0ecriednBaeTcsl pelieHueM CIeIyIoIuX 3a/ad B MPOIecce U3yueHHs
Kypca (pU3HKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:
® [pUOOpETEeHUE CUCTEMBI 3HAaHUI 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY, D3JEKTPOJWHAMHKY, KBAaHTOBYIO (U3MKY U
AIIEMEHTHI acTPOYU3UKY;

e (opMupoBaHHE YMEHHH NPUMEHATh TEOPETUUECKHUE 3HAHUSA IS OOBACHEHUS (PU3UUYECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON )KU3HU;

® OCBOGHHE CIOCOOOB pEIICHUs PA3JIMYHBIX 3a7ad C SBHO 3aJlaHHOW (MU3UYECKOH MOIEIbIO,
3a7a4, TMOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3MaHue (U3NIECKOH MOJENH, aJeKBaTHOM
YCIIOBHSIM 33J1auy;

e rMoHuUMaHWe (UINYECKUX OCHOB U MPUHLMUIOB JCHCTBHS TEXHHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHHE METOJaMHU CaMOCTOSTENILHOTO IUIAHUPOBAHUS M MPOBEACHUS  (U3NUYECKUX
SKCIIEPUMEHTOB, aHajih3a W HWHTEpIpeTanuu HHPOpPMAIUU, OIpPEAeTIeHHs] JAO0CTOBEPHOCTH
MOJIy4EHHOTO Pe3ysbTara;

® CO3/aHUE YCIOBHM i1 pPa3BUTHUA YMEHUM MPOEKTHO-UCCIEAOBATEIBbCKON, TBOPYECKON
JESITEIbHOCTH.

Ha uzy4enue ¢puzuku (0a30BbIi YpOBEHb) HA YPOBHE CpPEeIHETO 0011ero 00pa3oBaHus OTBOAUTCS 68
yacoB: B 10 kimacce — 34 yacos (14ac B Hepenmto), B 11 knacce — 34 wacoB (1 yac B HeAeI0).



[Ipennaraemelii B mporpamMme 1O (pU3MKE NepedeHb J1a0OpaTOPHBIX W MPAKTUYECKHX pPadoT

SBJISIETCSI PEKOMEH/IOBAaHHBIM, YYHTEINb JIENaeT BHIOOp MPOBEAEHHS JTa0OpPaTOPHBIX pabOT M OMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJarOIuXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS
®u3zuka — Hayka O npupoxe. Hayunele Meroasl NO3HaHUS OKpyKawowero wmupa. Pomib
9KCHEPUMEHTA ¥ TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue GU3NIECKUX SABICHUNA U TporieccoB. Hayunbie runore3sl. OU3NUECKUE 3aKOHBI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.

Posib 1 MecTo Qu3uku B HOpMUPOBAHHH COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B MPAKTHUECKOU
JEATEIBHOCTH JIIOJEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro JBWKeHUs. Cucrema oOTcuéra.
Tpaexropus.

[Tepemenienune, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepuaibHOU
TOUYKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopAuHAaT. Cl0KeHue NepeMEIeHN U CII0)KEHNE CKOPOCTEH.

PaBHOMepHOE U PpPaBHOYCKOPEHHOE MpsIMOJMHEHHOe JBWXeHue. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, ITyTU U NIEPEMEIICHNS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerHoe aBukeHue. [[Br>kKeHMEe MaTEpUATIBHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJII0 CKOPOCTbIO. YTIJOBas CKOpOCTb, JMHEWHas ckopocTh. I[lepuoxg u wacrora obOparieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHu4eckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIUIOMETp, IBUKEHUE CHApsJIOB,
LIETIHBIE U PEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mopenb cucTeMsl OTCUETA, WIUTFOCTPALMS KHHEMATHYECKUX XapaAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30OHTANIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpasnenue ckopocTy py ABUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOMIEHUS MEXAY yTSAMU, IPOUIEHHBIMU TEJIOM 3a IOCIE0BATEIbHBIE PABHBIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHON CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun ot”ocurensHOCTH ['amunes. Ilepswiii 3axkoH HeroroHa. MHepuuaibHble CUCTEMBI
OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3axkoH HbroToHa U1 MarepuaibHOM
Touku. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenune. Bunel Tpenus (1okosi, CKoJIbxkeHMs, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbJKEHUS U cuiia TpeHus nokos. Koapdunuent tpenns. Cuiia cOnpoTUBICHUS IPU IBHKEHHUH Tella B
KUAKOCTH WM rase.

[ToctynarensHoOe U BpaliaTelbHOE ABM)KEHHUE aOCONIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHusd. [lneuo cumel. Y ciioBUs paBHOBECUS TBEPAOTO TEA.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: MOAIIUITHUKY, ABUKEHUE HCKYCCTBEHHBIX
CIIyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AepopMaliuii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHHE CHII TPEHUS NTOKOS1, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3ydeHue aBMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIJI YIPYTOCTH, BO3HUKAIOIIUX B MIPY)KMHE U PE3HHOBOM 00pasiie, OT
ux aedopmarum.

HccnenoBanue ycaoBuil paBHOBECHUsI TBEPAOTO TeJla, UMEIOIIET0 OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynsc maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepUANbHBIX TOueK. VIMIynbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEeHHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

Pabora cuibl. MOIIHOCTH CHUITBL.

Kunernyeckas sHeprusi MarepuanbHON TOUukH. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanbHas sHeprus. lloTeHumanbHas SHeprus ynopyro Ae(GopMHUpPOBaHHOW MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHbIe M HETIOTEHLIUAIbHBIE CUIIbL. CBsA3b pabOTHl HEMOTEHLIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEpruu.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUuyeckue ycTpoilcTBa U MpPaKTUYECKOE MPUMEHEHHE: BOJIOMET, KONEP, NPYKUHHBIM MUCTOJIET,
JBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne abCcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBS3M pabOThl CUJIBI C MU3MEHEHHMEM MEXaHMYECKON SHepruu Tejla Ha IMpuMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOXEHUS MOJICKYISIPHO-KUHETUYECKOW TEOPHUH W MX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBmwxkenue. uddysus. Xapakrep IBMKEHUS W B3aWMMOJICHCTBHS YaCTHI[ BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, KUAKOCTEH M TBEPABIX TENT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozenel. Macca u pazmepsl Mosiekyi. KonnyectBo BemectBa. [locrosanas ABoraipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb nneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJI€aTTbHOTO
raza. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHell KUHETHYECKON SHEpPrud TEIIOBOTO JBUKCHHUS
yacrtull raza. [llkama temnepatyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenneneeBa—Knanelipona.
3akoHn JlanbroHa. M30mporieccsl B MealbHOM raze ¢ MOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ 'padudeckoe
IpeJICTaBICHUE N30IPOLIECCOB: N30TEPMa, U30X0pa, u300apa.



TexHu4eckue ycTponucTBa U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE BellecTBa, (GoTorpaduu MOJIEKYS OpraHHYECKUX
COCTUHEHUN.

OnbiTh! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAOIINE CYHIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH cocyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIBbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenre Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEeHH 00bEMa KOMHATHI,
JIaBJICHUS] U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoannaMuyeckasi cucteMa. BHYTpeHHsIsI SHeprus TepMOIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KomuuectBo TeminoTel M paborta. BHyTpeHHsS 3HEprusi 0JHOATOMHOIO WJEAJIbHOTO rasa.
Buasl Temonepenayun: TemIONPOBOIHOCTh, KOHBEKLIUS, U3TyUEHUE. Y IeJbHas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TemnnoTel npu Temionepeaaye.

[Tonstue 06 ammabatHom mporecce. llepBbiit 3akoH TepMoauHamuku. [IpumeHeHHe MepBOro
3aKOHA TEPMOJAMHAMMKU K H3ompoleccaM. I'papuueckas uHTEpIperanus padoThl rasa.

Bropoii 3akoH TepmonuHamMuku. HeoOpaTuMocTh MpoieccoB B MPUPO/IE.

TemioBele Mamuubl. [lpuHIUNBl AeicTBUS TEIUIOBbIX MamuH. lIpeoOpa3oBaHus »HEpruM B
TeIuIoBbIX MamuHax. Koaddumuent mnoneznoro aeiictBusi TeruioBoi mammubl. [lukn Kaphno u ero
KOA((UIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHUYECKUE POOIEMBbl TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: JIBUTaTeldb BHYTPEHHEIO CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHre BHYTpEHHEN HEPIUU Tella MPU COBEPIIEHUU pabOThl: BbUIET MPOOKU U3 OYTHUIKH 110
NEHCTBHEM  CXAaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOM TpyOke TyTEM  TpeHHS
(BUICOIEMOHCTpAITHS ).

H3meHeHne BHYTpEHHEH dHepTruu (TemrepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENs] BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoonvt

[Tapoobpa3zoBanue u KoHjeHcauus. VcmapeHne M KuneHue. AOCOMIOTHAs W OTHOCHTEIbHAS
BIQXHOCTh BO3Ayxa. HacelmeHHbIH map. YaenpHas TEIioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KpUCTALIOB. JKunkue
kpuctamuibl. CoBpeMeHHble MaTtepuaibl. [InaBnenrne u kpuctainuzanus. Y AelbHas TEIIOTa IJIaBICHUS.
CyO6numarusi.

YpaBHeHHUE TEII0BOro OajgaHca.

TexHuyeckue yCcTpoHCTBA M NMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTMH MOJYyYEHUs COBPEMEHHBIX MaTepUaIoB, B TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

CriocoObI U3MEepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.



Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

Onexrpuzanus Ten. DJEeKTpudeckuil 3apsan. JBa Buaa snexTpuueckux 3apsanoB. lIpoBonHukw,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akon Kymona. TodeuHBIN 3JEKTpUUECKHI 3apsi. DJIEKTPUUYECKOE
nosie. Hanpspk€HHOCTD 3iiekTpudyeckoro noiid. [IpuHumn cyneprno3unuu 3J1eKTpudeckux nosei. Jlunun
HaIPSKEHHOCTH 2JIEKTPUYECKOTO TTOJI.

Pabora cun snexrpocratuueckoro mnosia. [lorenuman. Paznocts morteHnuanoB. [IpoBonHuku u
JUAJIEKTPUKH B DJIEKTPOCTATUYECKOM I0J€. J(UdneKkTpuyeckas IpOHUIAeMOCTb.

OnektpoéMkocTb.  KonpeHcarop.  DneKTpoEMKOCTh  IUIOCKOIO  KOHJAEHcATopa.  JHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: 3JEKTPOCKOM,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYUHBIN TIPUHTED.

Jlemoncmpayuu

VY CcTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DJIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEIL.

IIpOBOTHHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpocTaTUYECKas 3allMTa.

JIMDNEKTPUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOMIA/IA MUIACTUH, PACCTOSTHUS MEXY
HUMH U JUIIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DJIEKTPUUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAHMS 3JIEKTpUuecKoro Toka. Mcrounwku Toka. Cuna
ToKa. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka 1enu.

DNEeKTpUUECKOe COMPOTHBIICHHE. YJeNbHOE CONpOTUBJIEHHE BemiecTBa. llocnenoBaTenbHoe,
NapajieIbHOE, CMEIIAHHOE COCIMHEHHUE IIPOBOAHUKOB.

Pa6ota snexTpuueckoro Toka. 3akoH Jxoyns—JIeHmna. MOmHOCTD 37I€KTPUIECKOTO TOKa.

DIEKTPOABUKYIAs CUJla U BHYTPEHHEE CONMPOTUBIEHNE UCTOUYHUKA TOKA. 3aKkoH OMa AJi OJIHON
(3aMKHYTOM) nekTpruyeckoi renu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHAas MPOBOJAMMOCTb TBEPIABIX METAUIOB. 3aBUCHMOCTb CONPOTHBIIEHHS METAIOB OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCT.

DNeKTpUYecKUi TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

[ToynpoBonuuku. CoOCTBEHHAs: M MPUMECHAsI TPOBOJUMOCTD MOJTYMPOBOJHUKOB. CBoiicTBa p—N-
nepexona. [loxynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B PACTBOPAX M PaCIUIaBaX MIEKTPOJIUTOB. DIEKTPOJUTHYECKAS JUCCOLMALMS.
DNEKTPOIU3.

DIIEKTpUYECKHI TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Mosnus. [lna3ma.

TexHudeckue YCTPOWCTBA U IPAKTHYECKOE IIPUMEHEHHE: aMIIepMETP, BOJIBTMETpP, PEOCTarT,
UCTOYHUKU TOKAa, 3JIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIJICHUS, BaKyyMHBIH JHOJ, TEPMHCTOPbl M (OTOPE3UCTOPHI, IMOIYNPOBOIHUKOBBIM JHON,
rajgbBaHUKa.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.

3aBUCUMOCTbH COMPOTUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJAN MONEPEYHOTO
CEYEeHMS U MaTepHaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[IpsiMmoe n3MepeHune AMEeKTPOABIXKYIIEHN crilbl. KOpOTKOE 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

UckpoBoii pa3psan U MpoBOJUMOCTh BO3/1yXa.

ORHOCTOPOHHSISI TPOBOUMOCTH TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEeaHHOTO COSAUHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYILEH CHUiIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 10 Kimacce oOCymecTBiIsieTcs € Y4E€TOM
COJIepKATENBbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH, OMOJIOTMHM, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBSI3aHHbIE C U3yYE€HHMEM METOJIOB HAYYHOI'O IO3HAHUA: SIBICHUE,
Hay4yHBId (akT, THUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIICPUMEHT,
MOJIEJIMPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl ypaBHEHWH, JuHEWHas (QyHKus, nmapabona, rumepbona, Ux
rpaduKy U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIMM: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUH HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe JBWKEHHE B KMBOM mpupoje, auddysus, ocMoc, TEII00OMEH >KUBBIX
OpPraHu3MOB (BUIBI TEIUIONEPEIAaYH, TETNIOBOE PABHOBECHUE), DIICKTPUIECCKHE SBJICHHUS B )KUBOH MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAsI
Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TeEN, XKUAKOCTEH W Ta30B, JJIEKTPHUUECKUE CBOIMCTBA METAJUIOB,
NEKTPOIUTUYECKAs JUCCOLMALUS, TaJIbBAHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonocusa: npeodpazoBaHKe JBUXKEHUH ¢ UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHMsI B TEXHUKE,
MIOIIIAITHIKY, UCIIOJIb30BaHNE 3aKOHA COXpPAHEHHs MMITYJIbCa B TEXHHKE (pakeTa, BOJOMET W JpyTHe),
JIBUTATENIb BHYTPEHHErO CrOpaHus, IapoBas TypOuHa, OBITOBOM XOJOIWIBHUK, KOHAUIIMOHED,
TEXHOJIOTUH TOJyYCHUs COBPEMEHHBIX MaTEpUAIIOB, B TOM YHUCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH,
JJIEKTpOCTaTUYeCKas  3aluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC, CTPYHHBIH NpUHTEp,
AJIEKTPOHATPEBATEIbHBIE TPHOOPHI, YIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[TocrossHHbIE MarHuThHL. B3auMoaeldcTBME NOCTOSIHHBIX MAarHUTOB. MarnuTHoe mnoJie. Bekrtop
MarHuTHOM WHAYKIUU. [IpuHIUMN Cynepno3uiuu MarHUTHBIX ToJjied. JIMHUM MarHWTHOM WHIYKIUU.
KapTtuna nuHuil MAarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1moJsie MpOBOAHUKA C TOKOM. KapTuHa JMHUN MHIYKUUM MArHUTHOTO TOJIS JJITUHHOTO
MPSMOr0 TMPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJHMKA, KATyIIKA ¢ TOKOM. OmnbeIT Dpcrena.
BzaumopeicTBue NTpoOBOAHUKOB C TOKOM.

Cwia Amriepa, €€ MOJIyJTh M HallpaBJICHHE.

Cuna JlopeHua, €€ Moaynb M HampaBieHHE. J[BHKeHHE 3apsDKEHHOW YacTUIbl B OJTHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHniia.

SlBnenue  snekTpoMarHuTHOM — mMHAykuuu.  [loTOk ~ BeKTOpa  MarHUTHOM — MHAYKIIUU.
DIEKTPOABMKYILAsA CHJIa UHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe snektpuueckoe noje. DIeKTPOABUKYIIAS CUjla UHIYKIHUU B POBOJAHUKE, JIBHXKYIIEMCS
MIOCTYIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HHE CAMOMHAYKIIMH. DJIEKTPOABHKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuveckue yCTporUCTBA U MPAKTUUECKOE TPUMEHEHHUE: OCTOSTHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.



OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JInuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJABHIKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUsI MATHUTHOI'O ITOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHnne MarHuTHOrO NOJIsl KATYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.
Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMH.

Pa3nes 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBOOOAHBIE MexaHWYecKHe KoJjieOaHus. ['apMoHMYeckue KojeOaHUs.
Ilepuon, yacrora, ammiuryaa u (asza kosnebanuid. [IpykuHHBIM MasTHUK. MaremaTHYeCKH MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoseOanuil. [IpeBpaiiienue s3Hepruu Npu rapMOHUYECKUX KOIeOaHUsX.

KonebarenbHplif  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHuTHbIE  KojeOaHMsT B MJI€AILHOM
KOJICOATEIPHOM KOHTYpe. AHAIOTHS MEXKIYy MEXaHHUYECKUMH M 3JCKTPOMAarHUTHBIMH KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPTUU B UJI€AJIbHOM K0JIeOaTeIbHOM KOHTYPE.

[lpencraBieHne O 3aTyXawIUX KOJICOAHUAX. BBIHYXICHHbIE MeEXaHUYECKHEe KoJeOaHwUs.
Pe3onanc. Beinyi€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemennbiii Tok. CHHYCOMAANBHBIM TNEpeMEHHBIH TOK. MOIIHOCTh TIEPEMEHHOr0 TOKa.
AMITTUTYZHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAIPSKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTPEOJIEHHWE  AIEKTPUYECKOM  DHEPIHH.
OKOJIOTUYECKUE PUCKU TIPU IIPOU3BOJICTBE JIEKTPO3HEprun. KynbTypa NCIOIb30BaHUs JIEKTPOIHEPTUN
B [TOBCEJITHEBHOM KU3HH.

TexHHueCKne yCTpOWCTBa M MNPAKTUYECKOE INPUMEHEHHUE: DIIEKTPUYECKHI 3BOHOK, TE€HEpaTop
NEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.

Llemoncmpayuu

HccnenoBanne mapamMeTpoB KosieOaTeNbHON cHUCTEMBbl (NPYXUHHBIA WJIM MaTeMaTH4eCKHUM
MasITHUK).

HabGmronenue 3aryxarommx KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKIACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuumorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUSI OT BPEMEHH) JUISl DJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocieqoBaTeIbHOM COEIUHEHUM PE3UCTOpa, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mosienb TUHUY 3IIEKTpoIIepe1adH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJa MajblX KojeOaHUN rpy3a Ha HUTU OT JUIMHBI HUTU M MacChl
rpysa.

HccnenoBanue NMEepeMEHHOrO0 TOKAa B LENMH U3 IOCIENOBATEIBLHO COCAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, yCI0BHsl pactpocTpanenus. [lepuoa. CkopocTs paclipocTpaHEHUs U IIIMHA
BOJIHBL. [lonepeunblie U npo1oibHbIE BOIHBI. MIHTephepeHus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. Y CIOBHMS M3JIY4CHHMs DJIEKTPOMATHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHO BonHe. CBONCTBa 3J€KTPOMArHUTHBIX BOJIH:



OTpaKeHHe, TMpeoMIIeHHe, ToJspu3anus, qudpakuus, nateppepenius. CKOpOCTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHEeHNEe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIEeH Cpeibl.

TexHudyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHME: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paJuoNpUEMHUK, TEIEBU30p, AaHTEHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmtoienue orpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTYIOM U 9aCTOTOM KOJeOaHUA.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIIEHUE, NOJIIpU3alus,
nudpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. IIpsMonuHeiiHOE pacrpoCTpaHEHHE CBETa B OJHOPOJIHOW cpexae. Jlyd
cBera. ToueuyHbI HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOoHbI OTpaykeHus cBeta. [locTpoeHne n300paxxeHuil B IIIOCKOM 3€pKale.

[Ipenomnenue cBeTa. 3aKOHBI TpelOMIICHUS cBeTa. AOCONIOTHBIA MMOKa3aTelb MpPeIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil MoaHOro BHyTPEHHETO OTPaKeHMUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobupatoiue u paccenBaromue JuH3bl. ToHKas muH3a. POKYCHOE pacCTOSIHUE U ONTUYECKas Cujia
TOHKOM JMH3BL. [locTpoeHne n3o0paxkeHUi B COOMPAIOLINX U paccenBaroLMX JuH3aX. PopMmysna TOHKOH
JIVH3BI. Y BeNnUdeHune, JaBaeMoe JTHH30M.

[Tpenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. MnaTtepdepennns cBera. KorepeHTHBbIE HWCTOYHUKU. Y CJIOBHUS HAOIIOICHUS
MaKCHMyMOB W MHHHMYMOB B HWHTEp(EpPEHIIMOHHON KapTHHE OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaxus ceeta. Judpakinuonnas pemeérka. Y ciaoBue HaOIOICHUs TJIABHBIX MAaKCUMYMOB TIpH
NaJIeHU MOHOXPOMATHUECKOI0 CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA W TNpPAaKTHMYECKOE MPUMEHEHME: OuKM, Jiyna, (oToammnapar,
MPOSKIIMOHHBINA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs OMNTHKA, AU(PPAKIMOHHAS PEIIETKa,
HOJISIPON .

Jlemoncmpayuu

[TpstmonuHeHOe pacipocTpaHeHNe, OTpakeHre U MpesioMiieHne cBera. Onruyeckue npuodopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

UccnenoBanue CBOMCTB N300payKEHUM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIinm creTa.

Habmonenue nugpakiuu ceera.

Hab6nronenue aucnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomy4yenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmionenue nosisipu3aniu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

HabGmronenue aucrnepcuu cera.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH



I'paHunBl  DIPUMEHUMOCTH  KJIACCUYECKOM MeXaHuku. IlocTymarsl cnenuanbHOM — TEOpUH
OTHOCHUTEIIBHOCTH: MHBAapUAaHTHOCTb MOJIYJSl CKOPOCTH CBETAa B BAKyyMe, IIPUHIMII OTHOCHTEIBHOCTHU
OWHIITENHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPAILCHUE JJIUHBL.

OHeprus 1 UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MaccChI ¢ BHCPFI/Ief/'I H UMITYJIbCOM peJIHTI/IBHCTCKOP'I HqaCTHUILIbI. 9Hepr1/1;1 IIOKOA.

Paznean 7. KBantoBasi pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €r0 YACTOTON. DHEPTHs M UMITYJIbC (POTOHA.

OtkpeiTe u uccinenoBanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTOd(deKTa.
VYpasuenue DitHmreiina 11 potodddekra. «KpacHas rpanuna» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. Jlebenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYECKHE yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: (HOTOAIEMEHT, (HOTOAATUHMK, COIHEUHAS
Oarapesi, CBETOAMO/.

Jlemoncmpayuu

@010 eKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHo .

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pe3epdopna nmo paccesHuro o -wyactuil. [lnanerapHas monuens
atoma. Iloctynarel bopa. M3nydyenue u nornomenue (GOTOHOB MPH HEPEX0je aToMa C OJHOIO YPOBHS
SHepruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEH SHEPTrUU aToMa BOJIOPO/aA.

BonnoBsele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JTyueHUE.

TexHuueckue ycTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBINH aHaiu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, JI0Ka3bIBAIOLUE CIOKHOCTh CTpOeHUs sapa. OTKpHITHE pPaJMOaKTUBHOCTH.
OmneiTel Pesepdopna nmo onpeneneHuto coctaBa paauMoakTUBHOTrO u3inydeHus. CBoiicTBa anbga-, Oera-,
ramma-u3Jy4eHus. BiausHue paaroakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IpOoTOHA U HeWTpoHa. HykinonHas monens siapa I'eiizenbepra—lBanenko. 3apsa sapa.
MaccoBoe uncio sapa. M3oromns!.

Anbda-pacnag. OIEKTPOHHBII U TO3UTPOHHBIM Oera-pacman. [‘amma-usnydenue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl siapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepueiii peaktop. TepmosimepHbiii cunTe3. [IpoOreMbl M TEPCIEKTUBBI SAECPHOM SHEPTETHKHU.
DKOJIOTHYECKUE aCIEKTHI SACPHON SHEPTETUKHU.

DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTtoab! HaOIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.

TexHu4eckue yCTpOMCTBA U IIPAKTUYECKOE NIPUMEHEHHE: AO3UMETpP, KaMepa BuilbcoHa, snepHbIit
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oransl pa3BUTHA acTpoHOMHUHU. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUHM.

Bun 38é31H0r0 HeOa. Co3Be3nus, sipKkue 3BE3/1bl, IAHETHI, UX BUAUMOE JBH)KECHUE.

ConneuHas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. Mctounuk sHeprur ConHI@ M 3BE31. 3BE3[IbI, X OCHOBHBIC
XapakTepucTuku. Jluarpamma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3JbI  TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTb» JUISl 3BE3]l IVIABHOM IOCIIEIOBATEIBHOCTH.
Buyrpennee ctpoenue 3B€37. CoBpeMEHHbIE NPEACTABICHUS O IPOUCXOXKACHUH U 3Boatouuu CosHua U
3BE31. DTanbl )KU3HU 3BE3.

Mnineunsiii [lyrs — nama [anmaktuka. Ilomoxenne u aBumxenue Connuna B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE AbIPBI B SAPAX TATAKTHK.

Bcenennas. Pacmupenune Beenennoil. 3akon Xa06ma. PazOeranue ramakrtuk. Teopus bosbiioro
B3pbIBa. PeNMKTOBOE M3IlydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
OTIpeNIeNICHUs TTOJIOKEHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOTro
MOJIYLIApUsl U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku U acTpoOHOMHM B DKOHOMHYECKOM, TEXHOJIOTMUECKOM, COIMAIbHOM M ITUYECKOU
cdepax IesITeIbHOCTH YelloBeKa, pojib U MECTO (PM3UKU U aCTPOHOMUU B COBPEMEHHON Hay4YHOU KapTHHE
MUpa, posib GU3NYECKON TeOpuH B (OPMUPOBAHNU MPEACTABIECHUN 0 (PU3HUECKON KapTUHE MUpa, MECTO
busznyecKkoil KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBIEHUIN O
pUpoJie.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku OazoBoro ypoBHS B 11 Kiacce ocymecTBisercs ¢ y4€TOM
COJIEpKaTENbHBIX MEXIPEAMETHBIX CBSI3el C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHUHU, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnule nouwsimusi, CBSA3aHHBIE C M3yUYEHHEM METOJOB HAYYHOTO MO3HAHUS: SIBJICHHE,
Hay4HbIH (akT, TUMOTe3a, (QU3MUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HAONIOACHHE, HKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYeckue GyHKIUU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M MX IMPOEKIUU Ha OCU
KOOpJMHAT, CJIO’)KEHHUE BEKTOPOB, IPOU3BOJHBIE DSJIEMEHTApHBIX (QYHKIMHA, TNPU3HAKH MOA00US
TPEYroJbHUKOB, ONPeIeICHNE UIONAIU TNIOCKUX QUryp U 00bEMa Tell.

buonocus: snektpudeckue SIBICHUS B KUBOW MpHUpoje, KosieOaTeslbHbIE IBUKEHHUS B >KHUBOM
PUPOJIE, ONITUYECKUE SIBJICHUS B KUBOM NPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTAITIMYECKas CTPYKTypa TBEPHABIX Tell, MEXaHU3MbI
00pa30oBaHMs KPUCTATUIMYECKOU PEIIETKH, CIEKTPAIBHBIN aHATH3.

l'eocpaghua: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyld, (GOTOChEMKA 3€MHOU
IIOBEPXHOCTH, NPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonocus: JMHUM DIEKTpONEpeNad, TEHEpaTop MEPEMEHHOI0 TOKa, 3JIEKTPOIBUTATEINb,
UHAYKIMOHHAsT Te4b, pajgap, paauonpuéMHHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN amnmnapart, BOJOKOHHAs ONTHKA, COJTHEYHAst OaTapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMA

OcBoenue yuebHOro mpenMera «®u3uka» Ha ypoBHE CpefHEro obmero obpazoBanus (0a30BbIH
YPOBEHB) JTOJDKHO OOECIICYHUTh TOCTHIKCHUE CICAYIONIMX JTHYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTro npeamera «Du3ukay T0JKHBI OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTH O0YYaIOIIUXCs PYKOBOJICTBOBATHCSA CPOPMUPOBAHHON BHYTPEHHEH MO3HMIIMEH JTUYHOCTH,
CUCTEeMON LIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX YOEXKJCHUH, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
JESTENIbHOCTH B MPOIECCe pealii3allil OCHOBHBIX HANpaBICHUM BOCIUTATENBHOM NEATENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3MIMU OOYYAIOIIErOCsi KaK AaKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

MPUHSITHE TPATUITUOHHBIX 00IIEUYETIOBEUSCKUX TYMAHUCTHUECKUX U IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX I'PaXKTAHCKOTO OOIECTBA, y4aCTBOBATh
B CAMOYIIpaBJICHHH B 00pa30BaTeNIbHONM OpraHU3aInig;

YMEHHE B3aMMOJICHCTBOBATH C COI[MAIILHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMHU H
Ha3HAuYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHHUCKHX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBE/ICHUS;

CIOCOOHOCTh OIIGHUBATh CHUTYallMI0 W TPHHAMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JESITEIHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOUICHWE K MHpY, BKJIIOYAs JCTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K pa3auYHbIM cdepaM TpodhecCHOHATBHOW AESITENbHOCTH, B TOM YHCJE CBS3aHHBIM C
(GU3UKON W TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BBHIOOp Oymymiei mpodeccuu u pean30BbIBATh
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O M CamMoOOpa3oBaHWIO B 001acTH (U3WMKH Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYIbTYphl, OCO3HAHUE  IJI00ATBHOIO  XapakTepa
9KOJIOTHYECKUX MPOOIIeMm;

IUIAaHUPOBAaHUE W OCYIIECTBIICHHE NCHCTBUH B OKpYKaIOLIeW cpele Ha OCHOBE 3HAHMS LieJel
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHHe OIMbITa JEATEIHHOCTH AKOJIOTUYECKOW HAMPABICHHOCTH HA OCHOBE HWMEIONIUXCS
3HAHWH Mo (HU3UKeE;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BHUTHS
¢u3nUecKoil HayKu;

OCO3HAHHE IICHHOCTH Hay4yHOM JesATeNIbHOCTH, TOTOBHOCTh B IIpoliecce H3y4deHUs (QU3UKU
OCYIIECTBIISITH IPOSKTHYIO M UCCIIEIOBATENIBCKYIO JIEATEIHHOCTh UHAUBHIYaIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 33]aBaTh MapaMeTphbl U KPUTEPUH UX TIOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaTeiBaTh IJIaH peEIIeHUs NpoOJieMbl ¢ Y4€TOM aHall3a HMEIOLIUXCS MaTepUaJbHBIX U
HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIESIM, OLICHUBAThH
PUCKHU TIOCIIEACTBHIA JESTEILHOCTH;

KOOPJMHUPOBaTh M  BBINOJIHATH paboOTy B  YCIOBUSIX  PEAIbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBare/bCKue AeiCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOIN HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON W TIPOSKTHOW ACSITETLHOCTH B 00JIaCTH (DHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOMCKY METOJOB pEIIeHUs 3aAad (PU3NYecKOoro
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJIETh BHJIAMU JESATEIHOCTH [0 TOJIYUEHHUIO HOBOTO 3HaHUS, €ro WHTEPIpEeTalNH,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYaIUSAX, B TOM YHCJIC TPH CO3JIaHUHU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJIM3MPOBATh 3a]ady, BBIIBUTATh THUIIOTE3y €6
pellleHus], HaXOIUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKACHUI, 3a/JaBaTh MHapaMeTpbl U
KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TOJIYYEHHbIE B XOJ€ pPEUICHHs 3aJadll pe3yldbTaThl, KPUTUYECKU OIICHHBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN EATEIHHOCTH, B TOM YHUCIIE
IpU U3Yy4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Padora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMH TONy4eHHUs HHPOpMAIUH (PU3UIECKOTO COJEpIKAHUS U3 MCTOUYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITEIbHO OCYIICCTBIIATh IOWCK, aHAaJW3, CHUCTEMATH3aIllMi0 H HWHTEPIPETAIHIO
uH($OpPMAIIUU PA3INYHBIX BHIOB U (OPM MPEACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBAa HMH()DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPTraHHM3AIlMOHHBIX 3aJa4 C COOJIIOJICHHEM TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH OE30MMaCHOCTH, TMTHUEHBI, PEeCypcOocOepeKeHus, MPABOBBIX U ITUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TacHOCTH;

CO3/aBaTh TEKCTHl (PU3UYECKOTO COJECPKAHUS B Pa3NUYHBIX (opMarax Cc ydy€TOM Ha3HAYCHUS
uHGOPMAITUH U IIEJICBOU ayIUTOPHUH, BEIOUpas ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YATU3AIIHH.

KomMMyHMKaTHUBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
IOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON pabOThI;
BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHA C y4éTOoM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO YICHA KOJUIEKTHBA,



MPUHUMATH 1IETTH COBMECTHOM JAESITeTbHOCTH, OPTaHU30BBIBATH U KOOPIUHUPOBATH JCHCTBHS IO €€
JOCTHKEHHUIO: COCTaBIIATh IUJIaH JACWCTBUI, paclpenensiTh pOJd C Y4ETOM MHEHMH YYaCTHUKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOM PaboThI;

OLICHMBATh KAaueCTBO CBOETO BKJaJa M KaXJIOTO YYacCTHMKAa KOMAaHJIbl B OOLIMI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpejiaraTh HOBbIE IIPOEKTHI, OLIGHWBATh MM C TIO3UIMH HOBHU3HBL, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETHYECKOE MOBEJCHHWE B PA3IMUYHBIX CHUTYAlUSX, MPOSIBISTH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryisiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszanms:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATEIBHYIO ESATEILHOCT B 007aCTH (PU3UKU M aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABIISITh TUIAH PEUICHUST PACYETHBIX M KAYECTBEHHBIX 3a/1a4, TUIAH BBHITOJTHEHHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEILLIECHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHUIO U TMPOSIBIICHUIO JPYIUINANA B 00JACTH (DU3HWKHU, IMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBII MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaI[UsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIaJI€Th HABBIKAMH II03HABAaTENbHOW peQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUHA H
MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI peduIeKCUU ISl OLIEHKH CUTYallMH, BEIOOpa BEPHOTO peIIECHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIbHOCTH;

NPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIbHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporecce 1ocTHKEHUS TMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS IMPOTrPaMMBI 1O (PU3HKE JUIsl YPOBHS
cpenHero oOmiero oOpa3oBaHMsl Y OOYYAIOMIMXCS COBEPIICHCTBYETCS AMOIIMOHABHBIA HWHTEIIEKT,
npenonararomui copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOILIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIILHOE COCTOSIHUE, BHAETH
HalpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHABHON Cephl, ObITh YBEPEHHBIM B cebe;

CcaMOpEeryJIMpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCThH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJJalTUPOBATHCS K YMOILMOHAIBHBIM U3MEHEHHSIM U MIPOSBIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAaIlUM, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTM)KEHUIO LENU M YCHeXy, ONTHMHU3M,
WHHUIMATHBHOCTH, YMEHUE IEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

HMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE JIPYTHX, YUUTHIBAThH
€ro MpHU OCYIIECTBIEHUH OOIIEHNS, CHOCOOHOCTh K COYYBCTBHIO U CONIEPEKNBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C APYTUMH JIIObMH,
3a00TUTHCSA, IPOSBIATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI
K xonmy o6ydenus B 10 kj1acce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:
JIEMOHCTPUPOBATh HAa MPUMEpax poiib U MecTo (hn3MKK B (OPMUPOBAHMU COBPEMEHHON HAay4HOMH
KapTUHBl MHpa, B Pa3BUTHH COBPEMEHHON TEXHMKH M TEXHOJIOTHH, B NPAKTHYECKOH NEATEITHbHOCTH
JIIOJICH;



YUUTHIBATh TPAHUIBI NPUMEHEHHUS H3YYEHHBIX (UM3MYECKHX MOJeJel: MarepuaibHas TOYKa,
MHepLHalbHasl CUCTeMa OTCUéTa, aOCOIIOTHO TBEPAOE TENO, MICAIBHBIA Ta3, MOAEIN CTPOCHHUS Ta3oB,
KHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBINA AIEKTPUUESCKHUM 3apsi1 IPU PEeLIeHUH (PU3UUECKUX 3a]a4;

pacrio3HaBaTh (pU3MUECKUE SBJIECHUA (IpoLecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpPUM CTPOEHHS BELIECTBA M 3JEKTPOJMHAMUKU: PaBHOMEpPHOE U
PABHOYCKOPEHHOE NPSMOJMHEHHOE ABMKEHHE, CBOOOJHOE MaJeHUE Tell, BUKEHHUE 110 OKPYKHOCTH,
UHepIys, B3auMozeiicTBue Ten, Auddysus, OpOyHOBCKOE ABIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX
TeJI, U3MEHEHHe 00bEMa Tea Npu HarpeBaHuu (OXJIAXKJEHHM), TEMJOBOE paBHOBECUE, HCIApEHUE,
KOHJICHCALlUs, IUIaBJIEHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS rasa
IPY €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXK/Y MapaMeTpaMH COCTOSIHUSA Ia3a B M30Mpolieccax,
IIEKTPU3ALUs Tell, B3aUMOJIEHCTBHE 3aps/i0B;

OINKCBIBATh MEXAHWYECKOE [JBW)KEHHUE, HUCIONb3ys (DU3MUYECKHE BEJIWYMHBI: KOOPAWHATA, IYTh,
HEepeMEIEHNe, CKOPOCTb, YCKOPEHHE, Macca Tella, CHJIAa, UMIYJIbC Tella, KUHETUYeCKas DSHeprus,
NOTEHIMAJIbHAs 3HEPrHsl, MEXaHUuYecKas paboTa, MEXaHHMUYECKasi MOLIHOCTb; IPU OMMCAHUM MPABUIBHO
TPAaKTOBaTh (U3WYECKUN CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, MX OO0O3HAUEHHS W CIUHHIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU BETMUYUHAMU;

ONMCHIBATh WM3YYEHHbIE TEIUIOBBIE CBOMICTBA TE€N U TEIUIOBHIE SIBJICHUS, UCHOJB3YS (pu3mueckue
BEJIMYMHBIL: JIaBJICHUE Ta3a, TeMIIepaTypa, CPeiHsAs KUHETHUYECKas 3HEPrusi XaOTUYECKOI'O JBMXKEHMS
MOJIEKYJI, CPEIHEKBAIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOThI, BHYTPEHHSS HEPrus, pabora
ra3a, KOO(QGHUIMEHT MOJIE3HOTO AECHCTBHS TEIUIOBOIO ABUraTelsl; IPU ONUCAHUU IPAaBUIbHO TPAKTOBATh
(GU3NYECKU CMBICI HCHOJB3YEMBIX BEIWYHH, WX OOO3HAYEHUS W EIWHUIIBI, HAXOJUTH (POPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTUMHU BEITUYHHAM;

ONKCHIBATh H3YYEHHbIE DSJIEKTPUYECKHE CBOWCTBA BEUIECTBA M  AJIEKTPUUYECKUE SIBICHMS
(mpouecchl), HCHONBb3YsT (U3UYECKHE BEIMUYMHBI: JJIEKTPUUECKUM 3apsa], SJIEKTpUYECKoe IoJe,
HANpsDKEHHOCTh MMOJIA, TMOTEHLHMal, Pa3sHOCTh MOTEHLHUAIOB; MPH OMUCAHUM TPABUIBHO TPAKTOBATh
¢u3nUecKuil CMBICT HCHOJb3YEMBIX BEJIUYMH, WX OOO3HAYEHMs] M €IUHUIIbI; YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHaAJTM3UPOBaATh (PU3MUYECKHE MPOLIECCHl U SBJIEHUS, UCHOJb3Ys (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u |1l 3akonsl HeloToHa, 3aKOH COXpaHEeHUs MEXaHUYECKOH dHepruw,
3aKOH COXpaHEHMsS HMMITYJIbCA, NPUHLMII CYNEPIO3ULIUU CHJI, INPUHLUI PAaBHOIPABHS HHEPLUAIBHBIX
CUCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOpPUI0 CTPOEHHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHel KMHETHYECKOH SHEprHM TEMJIOBOTO JBMKEHHUS MOJIEKYJ ¢ aOCOIOTHON TeMIlepaTypoi, MepBbIid
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHMsI JIEKTPHUUECKOr0 3apsaa, 3akoH KyioHa, npu 3ToM paznudarh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPA)KEHUE M YCJIOBUs (TpaHUIIbI, 00JacTH)
PUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHHLMIBI JACUCTBUS MAIIUH, NPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh  OKCIEPUMEHTBl MO HCCIEJOBAHUIO (U3UYECKUX SBICHUH U TPOLECCOB C
HCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX HM3MEpEHHUM, Mpu 3ToM (GOpMyIHupoBaTh MpolieMy/3anady u
TUIIOTE3y Y4eOHOI0 SKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUS, TPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYILECTBIISATh HPSMbIE U KOCBEHHbIE M3MEpEeHHs (PU3MUECKUX BEJIMYMH, MPH 3TOM BHIOMpATH
ONTUMAJBHBIA CIIOCOO M3MEpPEeHHs] M HCIOJIb30BaTh M3BECTHBIE METOJIbI OLEHKHU MOTPEIIHOCTEH
U3MEPEHHU;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMU C MCIOIb30BAaHUEM MPSIMbIX
U3MEpPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTAThl MOJIYYEHHON 3aBUCUMOCTH
(U3nM4eCKUX BEJIMYUH B BUJE TaOIUI] U IpaMKOB, AEIaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmoiaTh MpaBuia 0e30MacHOro Tpyda NpU MPOBEIECHHHM HCCIEIOBaHMA B pamMKax y4eOHOTro
JKCHEPUMEHTa, Yy4eOHO-MCCIE0OBATENbCKOM M HPOEKTHOM  JEATEIbHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYIOBAHUS;

pewmath pacu€THbIE 3a7aud C SIBHO 3aJaHHOM (M3MYECKOM MOJENbI0, UCHONb3ys (u3nueckue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/la4d BHIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATDH
(Gu3nyeckne BEIUYUHBI U POPMYIIbI, HEOOXOAUMBIE AJIsl €€ PEeLIeHUs, IPOBOIUTh PacUE€Thl U OLIEHUBATh
peaTbHOCTh MOIYYEHHOTO 3HAYeHUS! (PU3UUECKOM BETMUUHBI;



pemiaTh KadyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEYUBYIO IICTIOYKY
paccyXAeHHi ¢ Oopoi Ha U3yYEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIOJIb30BaTh MIPHU PEIICHUU Y4eOHBIX 3a7ad COBPEMEHHBIC MWH()OPMAIMOHHBIC TEXHOJIOTHH IS
MOKMCKA, CTPYKTYPUPOBAHMS, HHTEPIpETAllM U MpeACTaBiIeHHUs Y4eOHOM U HAyYHO-TOMYJISIPHOM
uH(pOpMAIIUK, TOJYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECCKH aHAIM3HPOBATH IMOJIYIaEMYIO
uHpopmaruio;

MPUBOJUTH MPUMEPHI BKJIA/la POCCUHUCKHX W 3apyOeKHBIX yUEHBIX-(DU3UKOB B PAa3BUTUE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHWS 1O (PU3MKE B TOBCEIHEBHOW JKM3HU JUIA OOECIICYCHUs
0e30MacHOCTH MpU OOpalieHuH ¢ NpubopaMu U TEXHUYECKHMMH YCTPOMCTBAMM, Jii COXPAHEHUS
3JI0POBbsSI U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIEeH cperie;

paboTaTh B rpyIIeE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, INTAHUPOBATh PA0OTY IPYIIIIHI,
paIMOHANILHO PaCIpeeNsiTh O0S3aHHOCTH M TUIAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUSX,
aJICKBaTHO OIICHUBATh BKJIAJl KaXKIOT0 U3 YUaCTHUKOB I'PYIIBI B PEIICHHE pacCCMAaTPUBAEMOM TPOOIIEMBI.

K xonny o0yuyenus B 11 ki1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaThb
c(hOpPMHUPOBAHHOCTH Y O0YUAIONINXCS YMEHHIA:

JEMOHCTPHPOBATh Ha TPUMEPaX POJb U MeCTO (PHU3UKU B (DOPMHPOBAHUHM COBPEMEHHOW HAyYHOM
KapTUHBl MUpa, B PAa3BUTUM COBPEMEHHOW TEXHUKUM W TEXHOJOTHH, B MPAKTHUYECKON AESITeTbHOCTH
JOJIeH, 1IETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh T'PAaHUIBI IPUMEHEHUS] U3YYEHHBIX (DU3MUECKUX MOJENEH: TOYEUHBIH AJIEKTPUYECKUIl
3apsf, Jyd CBETa, TOUEYHBIH MCTOYHUK CBETA, s/IEpHAsl MOJAEIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOI'O
A1pa MpH perieHny GU3NUECKUX 3a1ay;

pacnio3HaBaTh (U3MYECKUE sBICHUS (TIPOIECCH) HW OOBSICHATH WX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKHM: DIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE ICHCTBHUS TOKA, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAS WHIYKIUS,
JNECTBME MAarHUTHOTO TMOJs HA TMPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsfl, dSJIEKTPOMArHUTHBIE
KojeOaHusT W BOJHBI, NPSIMOJIMHEMHOE pPACIpPOCTPAaHEHHE CBETa, OTpPaXXEHHE, MPEeIOMIICHHE,
uHTepdepeHiys, nudpakius U TONMSPHU3AIMUS CBETa, MUCHEpCUs CBeTa, (OTOANEKTpUYecKUuil 3PdexT
(potoaddexr), cBeToBOe JaBiICHHE, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOJOPOA,
€CTECTBEHHAs U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

OTMUCHIBATh HW3y4YEHHBIE CBOWCTBAa BeIIeCTBA (DJIEKTPUYECKHE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOIMMOCTD PA3IMYHBIX CPEJl) U AJIEKTPOMArHUTHBIE SBJIEHUS (TIPOIIECCHI), UCTIONB3Ys
¢duznyeckue BEMYMHBL: JEKTPUUECKUN 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAIPSKEHHE, DJIEKTPHUUECKOe
COTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAS CHIIa, paboTa TOKa, HHAYKIIUS MAarHUTHOTO
noJisi, cusia Ammnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH, YJHEPTHsl SIEKTPUYECKOTO U MarHUTHOTO
moJiel, Tepuoa M 4YacToTa KoieOaHUM B KojeOaTeNbHOM KOHTYpeE, 3aps]l W CWiIa TOKa B Ipoliecce
TapMOHHMYECKHUX AJIEKTPOMATrHUTHBIX KOJeOaHui, HOKYCHOE pacCTOSTHUE M ONTHUYECKas CUja JUH3bI, IPU
OMHMCAHUU TPABUIIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIONB3yeMbIX BEIUYHMH, WX O0O3HAUCHUs U
eJIMHMIIBI, YyKa3blBaTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (U3HYECKYI0 BEIWYMHY C JPYTUMHA
BEJIMYUHAMU;

OINKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHS W TPOIECCHI, WCIOJB3YysSd (PU3NICCKUE BEITHYHHBI:
CKOPOCTH DJIEKTPOMATHUTHBIX BOJH, AJTMHA BOJIHBI U YACTOTA CBETA, DHEPTHS M UMITYJIbC (JOTOHA, TTIEPUOT
MoJTypactaa, YHEPTus CBSA3M aTOMHBIX sIJIep, TPU OMUCAHWU TPABMIIBHO TPAKTOBATh (DU3UISCKUNA CMBICTT
UCTIONB3YEMBIX BEIMYWH, UX O0O3HAUEHUS W E€IUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOLINE JTAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PH3NICCKON BEITHUNHBI,

aHATM3UPOBATh (GU3NYECKUE TPOIECCHl U SBIICHUS, UCTIONB3Ys (PU3ndecKue 3aKOHBI U MPUHITUTIB:
3akoH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapaljIeIbHOIO COEIMHEHUS! IPOBOJAHUKOB, 3aK0oH Jkoyisa—
JleHia, 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI
OTPaXEHHUS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, ypaBHeHUEe OWHIITeHHa it Qorodddexra, 3akoH
COXPAaHEHHUS SHEPTUH, 3aKOH COXPAaHEHUS UMITYIhCa, 3aKOH COXPAaHEHHUS AICKTPUUIECKOTO 3apsja, 3aKOH
COXpaHEHMsI MacCOBOIO YHCIIa, MOCTyIaThl bopa, 3aK0H paJloaKTUBHOIO paclaja, Mpu 3TOM pa3inyarhb
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHHE U yCIOBHS (TpaHUIbI, 00JIacTH)
MPUMEHUMOCTH;

OTIPE/ICNIATh HAIMpPaBJICHUE BEKTOpAa WHAYKIIMM MAarHUTHOTO TIOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmmnepa u cunsbl JIopeHia;



CTPOUTH M OMUCHIBATH U300paKEHHE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JTMH30M;

BBIMOJHATh OKCIIEPUMEHTHl 10 HCCIEAOBaHHI0 (U3MUECKUX SIBICHUH M MPOLECCOB C
UCTIONIb30BAaHUEM MPSMBIX M KOCBEHHBIX WM3MEpPEHUH: Mpu 3ToM (OPMYyIHUpOBaTh MpobdieMy/3amady u
TUIO0TE3Y y4eOHOro 3KCIEPUMEHTa, COOUpaTh YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUs, IPOBOAUTD
OTIBIT ¥ POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE H3MEPEHHs] (U3UYECKUX BEJIMYUH, NMPU STOM BBIOMPATH
ONTUMATBHBIA CIIOCOO W3MEPEHHS M HCIOJIb30BaTh HW3BECTHBIE METOIBl OICHKH TIOTPEIIHOCTEH
WM3MEPEHHUI;

UCCIICIOBATh 3aBHCUMOCTH (DM3MUYECKHUX BEIUYHH C UCIOJIH30BAHUEM IMPSIMBIX HW3MEPEHUH: IpH
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHON 3aBUCUMOCTU (PU3NYECKUX
BEJIMYMH B BUJIE TaOIHIl U TPAdUKOB, AETaTh BBIBOBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

coOnrofaTh IMpaBuiia 0OE30MacHOrO Tpyla MpU NPOBEICHUH HCCIENOBaHUI B pamMKax y4eOHOro
IKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON M TPOEKTHOM  JEATENbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMUS;

pemare pacdy€THBIC 3a7add C SIBHO 3aJaHHON (DU3MYECKOH MOJENBI0, HCIONb3ys (U3HUECKUE
3aKOHBI U MPUHIUIIBI, HA OCHOBE aHajHM3a YCJIOBUS 3aJaud BBIOMPATh (U3UUYECKYIO MOJEIb, BBIICIATH
dusnyecKre BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIC JUTsl €€ PEeIIeHUs, TIPOBOIUTh PACYETHI M OICHUBATH
peabHOCTb MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETHUUHBI,

pemiath Ka4eCTBCHHBIC 3aJlayd: BBICTPAWMBATh JIOTUYECKH HEMPOTHBOPCUYHMBYIO  IETIOUYKY
paccyXIeHUM ¢ OMOPOi Ha 3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS,

WCIIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 3a7ad COBpEMEHHBbIC WH()OPMAINMOHHBIC TEXHOJOTHH IS
MOKCKA, CTPYKTYPUPOBAHMS, HMHTEPHpPETAllMd M TMPEACTaBICHUS Y4eOHON M Hay4yHO-TOMYJISPHOU
uH(pOpMAIIMK, TOJIYYCHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHAIM3HPOBATH IOJIYyIaEMYIO
uHpopmaruio;

OOBSCHATh TPUHIUIBI JEHCTBUS MAIMH, TPUOOPOB M TEXHHUYECKUX YCTPOUCTB, pa3IuvaTh
YCIIOBUS UX O€30MacHOT0 UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH TPUMEPHI BKJIaJIa POCCUHUCKHUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHWS MO (DHU3MKE B IMOBCEJIHEBHOW JKH3HU JUIS OOCCIICUCHHS
0€30MacHOCTH TMpH OOpalleHnH ¢ TNpudopaMu M TEXHHUUYECKUMHU YCTPOWCTBAMH, HJSI COXpPaHEHUs
3II0OPOBBSI U COOITIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpere;

paboTaTh B IpYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COIUATBHBIX POJIEH, MIIaHUPOBATh pabOTy TPYIIIIHI,
PaAIMOHATILHO pacHpeeNsiTh 00SA3aHHOCTH M TUTAHUPOBATH JIEATEIPHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJICKBAaTHO OIICHUBATh BKJIAJl K&XKIOTO U3 YUaCTHUKOB TPYIIEI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoJunvecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypesl
Paznea 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmoreka LJOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunevaruia ° https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huranuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TepPMOAMHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
' ®da30BbIe MEPEX0/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pa3nen 4. 9JIEKTPOJANHAMUKA
bu6nmoreka [JOK
41 SJICKTpOCTaTI/IKa 10 1 https://m.edsoo.ru/7f41bf72
4.9 ITocTostHHBIN 2neKTpUYeCKni TOK. TOKM B 12 1 bubnnorexa [JOK

Pa3JIMYHbIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazmeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
11 KVIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoTbI padoThl pecypebi
Paszpnean 1. JIEKTPOIMHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAaHTOBOU OMTUKH 6 https://m.eds00.ru/7f41c97¢
4.2 Ctpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE SApO

5

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Eg(iH_HOTeKa LOK
ps://m.edso0.ru/7f41c97c
Hroro no pazueny 7
Paznen 6. OBOBILIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No Kosaun4vecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE

. Tema ypoka Beero Kontpoabusbie IIpakTuueckue wayenus o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [IOK
METOJIbI TIO3HAHHS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2

2 conpememmot nayanoi xaprasampo. 5 ) Bubmioexa LIOK

. Sl https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITeTbHOCTH JII0/IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubnuorexa [IOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexa [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKopeHue 1 bubmuoreka [IOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc

v Kpusonnneiinoe nnxenue. J{BUxeHne 1 bubmuoteka [IOK
MaTepUaIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 Iepuranmme cncron oreser. Hepmi 1 Bubmorera LIOK

: https://m.edsoo.ru/ff0c3be8
3akOH HproToHa

O cynepnosmmintenn. Bropot saron ) Butimotexa LIOK

: . https://m.edsoo.ru/ff0c3be8
HreroToHa 17151 MaTepuanbHOM TOYKH

10 Tperuii 3akoH HbproTOHA [UIsl MarepuaabHbIX 1 bubmuorexa [IOK
TOYCK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMUpHOTO TsiroTeHus. Cuna 1 bubnuotexa [JOK
TsokecTH. [lepBas kocMHuuecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00

bu6nunorexa LIOK

12 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 1 hitps://m.edsoo.ru/ff0c3e18

13 Cuna tpenus. Koapduument tpenuns. Cuna 1 bubmuoteka [IOK
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COIIPOTUBJICHUS ITPU ABUKCHUU TCJIA B
KHUAKOCTHU WUJIM Ira3c

https://m.edsoo.ru/ff0c3f76

14

IToctynarenbHOE M BpaljaTeibHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuinl. Ilnedo cunel. YciaoBus
paBHOBECHUS TBEPAOTO TeJIa

bubnmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

16

Nmnynbc maTepuanbHOU TOYKH, CUCTEMBI
MaTEepUAIbHBIX TOYEK. IMIYJIBC CUIIBL.
3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE
JIBHKCHHE

Pabota n momHocTs cuibl. Kunernueckas
DHEPTHUs MaTepuanbHOil Touku. Teopema 00
V3MEHEHUU KUHETUYECKON SHEpTrun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4502

17

18

19

[TorenumanbHas sHeprus. [loTeHIMaNbHAS
9HEprus ynpyro nehopmMupoBaHHON
npyxuHsbl. [loTeHIMaNbHAS SJHEPTUs Tea
BOJIM3U MTOBEPXHOCTH 3EMITH

[ToTrennmanpHble U HEOTEHIIUAJIBHBIE
cuiibl. CBA3b pabOThI HENOTEHIUATBHBIX
CHJI C U3MEHEHNEM MEXaHUYECKOU dJHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUH

JlabopaTtopHas padorta «HMccinenoBanue
CBSI3HM pabOTHI CHITBI C U3MEHEHHEM
MEXaHUYECKOM SHEPruu Teja Ha MIPUMEPE
PaCTSKEHHUS PE3UHOBOTO KIYTa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHHUS B MEXAHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHoBCKOE
neuxenue. Audpoysus

XapakTtep ABUKEHUS U B3aUMOJCUCTBUSA
yacTul] BeuiecTsa. Moenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTtosiHHas ABoragpo

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2
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TemoBoe paBHOBecue. TemnepaTypa u e€

24 usmepenue. lllkana remneparyp Llenbcus
o5 Uneansusiii raz B MKT. OcHoBHOE bubnunoreka LIOK
ypaBuearne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHUHETUYECKON SHEPTUU ABUKECHUS bubmmoreka [JOK
MOJICKYJ1. YpaBHeHue MenesaeeBa- https://m.edsoo.ru/ff0c511e
Kinaneiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBHCUMOCTH MEX/1y IapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO Ta3an
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6nmorexa LIOK
rpaduvecKoe MmpeacTaBIcHIE https://m.edsoo.ru/ff0c570e
BHuyTpeHHss 3HEprUs TEPMOIUHAMUYECKOU
o | Eommnemoets o e B 10K
' https://m.edsoo.ru/ff0c5952
BuyTpeHHss sHEprus 0IHOATOMHOTO
UJICATLHOTO Ta3a
31 Buasl Tennonepenaun bubmaorexa LJOK
https://m.edsoo.ru/ff0c5¢c36
2 Kommecrso rensorss npn renmonepezae buGaoresa LIOK
. ' https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriiecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubmmnoreka HOK
33 .
NpUMEHEHHE K H30IpoIeccamMm https://m.edsoo.ru/ffOc5efc
34 Heo6paTMOoCTh MpoLIeccoB B MPUPOJIE. bubmuoteka [IOK
Bropoii 3aK0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuntun nevictus u KI1J[ TeroBoit but6mmoreka [IOK
MaIlIHHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/J
37 DKosoruyeckre npoodaemMbl
TETUIOHEPTETHKHU
38 O6o6maromuit ypok «MonekymsipHas bubnmnorexa [JOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
39 KonTponbHas padboTa 1mo Teme bubmmoreka [JOK
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«MomnekymnspHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOIMHAMHKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHS. Bu6muoteka [JOK
VciapeHue u KUIeHne https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTH bu6nmoreka [IOK
BO31yxa. HacelleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
42 aMmopdHbIe Tesa. AHU30TPOITHS CBOMCTB bubmuorexa [JOK
KpucTa/UIoB. JKHIKUEe KpHCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraumsanus. Y gesnbHast Bbu6moteka [JOK
TeruioTa tiasiaeHus. Cyonumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEII0BOroO OanaHca bubmorexa [IOK
https://m.edsoo.ru/ff0c6820
DnekTpu3alus Teji. DISKTPUISCKUH 3apsi. bubmmoreka [JOK
45 _
JIBa BHa DJIEKTPUUECKUX 3apAI0B https://m.edsoo.ru/ffOc6bcc
o | Do v B LOK
’ https://m.edsoo.ru/ff0c6bcc
AIEKTPUUYECKOTO 3apsia
47 Bsaumogpeiictue 3apsanoB. 3akoH Kymnona. bubmuoreka [IOK
Toueunblit AEeKTPUIECKU 3apsi https://m.edsoo.ru/ff0c6ces
o | S e T BuGaioness LOK
N . https://m.edsoo.ru/ff0c6df2
noneit. JIuaum HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTUYecKoro modis. bubmuoreka [IOK
ITorennuain. Pa3HocTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUIJICKTPUKH B
50 Z-)J'IpeKTpI(l)CTaTI/I‘leI([:KOM Holﬁle. bubmorexa LOK
https://m.edsoo.ru/ff0c7018
JmanexTpudeckast IpOHUIIAEMOCTh
" bubnuotexa [JOK
51 Inexrpodmrocts. Konnencarop https://m.edsoo.ru/ff0c7126
52 ONeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOPA. bubmuoteka [IOK
DHeprus 3apsHKEHHOT0 KOH/IEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa'
54 [TpuHIMIT NENCTBUS U IPUMEHEHUE
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55

KOH/ICHCATOPOB, KOIHMPOBAJIBHOTO
arrapara, CTpyHHOro IpUuHTEepa.
DNeKTpOCTaTHYECKasl 3aIIUTa. 3a3eMIICHUE
AIIEKTPONPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuia
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
Owma Jui yyacTka Lenu

56

57

58

59

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHNE TPOBOJHUKOB.
JlaGopaTtopHnas pabora «/3yueHue
CMEIIAHHOTO COSAMHCHUS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTb AJIEKTPHUYECKOTO TOKA.
3akon J[xoyns-Jlenma

3akoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«3mepenne D/1C nuctouHuka ToKa U €ro
BHYTPEHHETO COIPOTHUBIICHHS

DNeKTpOHHAs IPOBOJUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAUMOCTb

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

60

61

62

63

64

ONeKTpUUECKU TOK B Bakyyme. CBolcTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBogHUKH, UX COOCTBEHHAS U
MpUMeCHas NMpoBOAUMOCTh. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

DNEeKTPUYECKUI TOK B pacTBOpax u
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOAUTHYECKAs JUCCOLIHAITHSI.
DJIEKTPOJIN3

DIEeKTpUYECKUi TOK B Ta3ax.
CaMoCTOsATENbHBIN 1 HECAMOCTOSTENbHBIN
paspsa. Mosnuus. [Tnazma

DneKTpuuecKue mMpuOOpHl U yCTPOMCTBA U
UX MpakTHieckoe npumenenue. [Ipapuia

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

but6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

TEXHUKHU 0€30I1aCHOCTH

. but6mmoreka [IOK
65 O06006manmul ypok «IEeKTPOIHHAMUKA 1 https://m.edsoo.ru/f0c88be
KontponpHast pabora o Teme
66 «nektpocratuka. [locTostHHBIN 1 bubnuorexa [IOK
IIEKTPUUYCCKHI TOK. TOKH B Pa3IUUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHbIii ypok. KonTponsHas pabora mo 1 bubmuorexa [JOK
Teme "DJIeKTpoArHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIi ypok. O000MIIarONIMil YPOK 110 1 bubmuorexa [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka KonT I Aara oOpa3oBaTe/ibHbIE
/i Beero POJIbHBIE PAKTHYECKHE | ouyopyg p
padoThI padoThI pecypcbl

[TocTostHHBIE MATHUTBI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MmarautHOM MHAYKIUH. JInHIN https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmneIT OpcTena. B3£HMO§@I7ICTBH6 1 Enbmorexa OK

https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOT'O TIOJISI HA MPOBOTHUK
¢ TokoM. Cuta Amriepa. JlaboparopHast bubnuorexa [JOK

4 . 1 1 .
pabota «MccnenoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM)

eiiCTBHE MarHUTHOTO TOJIsl Ha
5 LLHBI/mcymonc;I 3apspkeHHyro yactuny. Cua 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pabora cuinsl Jlopenua
OnexTpoMarauTHas HHAYKOus. [ToTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1
WHAYKIUH. 3aKOH 2JIEKTPOMAarHUTHON
uHaykun Papazest

7 JIaGopartopHas pabota «lccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIHI) https://m.edsoo.ru/ff0cal50
WNHAyKTUBHOCTD. SIBI€HHE CAMOUHIYKIUH.

8 OJIC caMOMHAYKIIMHA. DHEPTHUSI MArHUTHOTO 1 bubnuorexa [JOK
MOJISt KAQTYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE TOJIe
TexHn4eckue ycTpoucTBa U ux
IPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,

9 AJIEKTPOMATHUTHI, JICKTPOJIBUTATEINb, 1

YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HWHAYKOMWOHHAA I11€Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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10

O6o0maromuii ypok «MarauTHoOe ToJIe.
DNeKTpOMarHuTHast MHIYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

12

KonTtposabHas padora no reme
«MarnuTHoe moJie. JJIeKTPOMATHUTHAS
HHIYKIUS»

CB0OOOIHBIC MEXaHHYECKHE KOIeOaHusI.
I"apmonnueckue koebanus. Y paBHEHHE
rapMOHHYECKHX KoyieOanwuii. [IpeBpamieHue
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padora «/ccnenoBanue
3aBHCHUMOCTH Mepr0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

14

Konebarenbubiit KoHTyp. CBOOOAHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
UjeaIbHOM KOJIeOATeIbHOM KOHTYpE.
AHAIOTHS MEXKIy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH COXpaHEHHUS
SHEPTUH B UJICAILHOM KOJIe0aTeTbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyXaroMIMX
KoseOaHusX. BeIHYKICHHBIC
MexaHHJecKHue konedanus. Pe3onanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chb86

17

18

19

20

Ilepemennsbiit Tok. CHHYCOUAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIJIUTYJHOE U AEHCTBYIOIIEE
3HA4YE€HHE CHUJIbI TOKA U HAIIPSKEHUS
Tpancdopmarop. [IpousBoactso, nepegaya
U NIOTpeOJIeHNE MIEKTPUUECKON SHEPTUU

VY CTpoCTBO U MPAKTHYECKOE TPUMEHEHHE
JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
IIEPEMEHHOT0 TOKA, TMHHUH JJIEKTponepesad

DKOJIOTUYECKHE PUCKH NPU MPOU3BOJICTBE
M1eKTpo3Heprun. KynpTypa ncnosnp3oBaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cbb86
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AIIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU

Mexanndeckue BOJIHBI, YCJIOBUSA

21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnmoreka [JOK
pacrpoCTpaHCHHS U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynble U MPOAOIBHBIE BOJTHBI

29 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ffOcccOc

23 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikana 3JIeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIMIIBI paTUOCBSI3U U TEICBUACHHUS.

Pa3Butue cpencts cBsa3u. Pagnonokamms

o5 KonTtpouabnas padora «Kosebanus n bubnnorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8

5 | e pe e B LOK

' https://m.edsoo.ru/ff0cd350
ceera. Jlyd ceera

g | e e S e Bunionsa LOK

' https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
s | Do e omo: sy B 10K
' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXEHHUs

29 JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK
MIOKAa3aTels MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a

w | e orpoeme wotpuou B LOK

: ' https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI

31 JlaGopatopnas pabota «/ccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX»

Hucnepcus ceeta. CloKHBIN cocTaB

32 6enoro ceeta. [[Bet. JlTaboparopnas pabota
«Habnronenue aucnepcuu cBeTa

13 Wnrtepdepennus creta. udpaxus ceera. bubnnorexka [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22

34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

HOJ’IHpI/BaHI/I}I CBCTa

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e

OnTruyeckne MpuOOpHI U YCTPOUCTBA U

35 yCIIOBUS MX O€30MacCHOT0 MPUMEHEHUS
o | S e Buorera LOK
’ https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIHHOCTU
g | e s BuGorera LOK
https://m.edsoo.ru/ffOcfa4?2
JUTAHBI
B aacomes Come waomm o onepmmciin Bumoterca LIOK
) https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
3 Ounones cnewanoi reopun Bbmoterca LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTHY
40 ®otonbl. opmyna [1nanka. DHeprus u bubnnoreka [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubmmoreka [JOK
Omeitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
| e S Bumorera 0K
https://m.edsoo.ru/ff0d015e
rpanuna» hotosddexra
43 JaBnenue cBera. OnwiThl [1. H. JIeGenena. bu6mmoreka [JOK
XUMUYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCcKue yCTpOMCTBA U IPAKTUYECKOE
44 pUMeHeHue: HoTorNeMEHT, GOTOAATUHK,
CoNHe4Has OaTapesi, CBETOUO]T
45 Pemenue 3amau mo teMe «DI€MEHTEI bu6nmoreka [JOK
KBAHTOBOM ONTHKW» https://m.edsoo.ru/ff0d0302
o | B o T O B LOK
’ https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bu6mmorexa [IOK
ol Hocrynater bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomieHue GOTOHOB MPU Bubnorexa [TOK
48 Mepexo/ie aToMa ¢ OHOTO YPOBHS DHEPTUHU

Ha Apyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf862
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49

50

51

52

53

BoHOBEIE cBOVicTBa YacTUIl. BOIHEI e
Bbpoitns. KopnyckynsipHO-BOTHOBOMI
nyanu3M. CIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3TYyUCHUS

CoiicTBa anb(a-, 6era-, ramma-
U3Iy4YeHus. BiusHue paanoakTHBHOCTH Ha
JKHUBBIC OpFaHI/I3MBI

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
U3JIy4yeHue

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipobdremsl,
MIEPCIIEKTUBBI, IKOJIOTMUECKHUE ACIIEKTHI
SIIEPHOM SHEPTreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

55

56

DyieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
PErucTpaly JIEMEHTAPHBIX YaCTHLI.
Kpymisiit cton «®yHaameHTaabHbIE
B3aumMozeiicTeus. EAuHCcTBO pusnyeckon
KapTUHBI MDA

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3/1bI, IIJIAHETHI, UX BUAUMOC JIBIDKCHUE,
ConHeyHas cucTeMa

Counnne. ConHeyHas akTUBHOCTb.
Ncrounnk 3neprun CosHLa U 3BE31

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE371bI NIABHOM NIOCIEA0BATENBHOCTH.
BnyrtpenHee ctpoeHue 3B€31.
CoBpeMeHHBIE NPEACTABIECHUS O
MPOUCXOXKIeHUH U dBostolnu ConHia 1
3BE3]

58

Muineunsiit [Iyre — nama ['anaktuka.
[Tonoxxenue u amxenue CoyHa B



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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lNanaktuke. ['anaktuku. YEpHbIE OBIPHI B
siIpax rajJakTHK

59

60
61

Bcenennas. Pas6eranue ranaktuk. Teopus
bonsoro B3peiBa. PenukToBOE U3IydYEHHE.
MeraranakTuka

Hepermennsie npo0aeMbl aCTPOHOMUHT
KonrtponsHas pabota «neMEeHTHI
aCTPOHOMMUU U ACTPOPUIUKI»

62

Ob6o06maromuii ypox. Ponb pusuku u
aACTPOHOMHUHU B YIKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COLHMAIbHON 1
ATHYECKOH cdepax MesATeTbHOCTH YeIOBEKa

63

O6o6matomuii ypok. Poib u Mecto pusmku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHPa

64

O6o6maromuii ypok. Pois ¢pusndeckoii
Teopuu B ((OPMHUPOBAHHH TIPEIICTABICHHUIA O
(bu3HYECKOi KapTHHE MUPA

65

66

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 0011IEM pATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABIIEHUH O IPUPOLE

PesepBHbIil ypok. MarautHoe noie.
DONEeKTpOMarHuTHAsE NHIYKIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pezepuslil ypok. KBanroBas ¢usuka.
DeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.

I'.A. Mskues, b. b. byxosues, H.H. Corckuit ®uzuka 10 k1. @usuka 11 knacc. ba3osbiii u
yrayoJieHHbIN ypoBeHb. YueOnuk. Mocksa. [Ipocsemenue, 2020 T.

I'.S1. Msxumes, b.b. Byxosues, B.M. YUapyrun ®@usuka 11 knacc. ba3oBbiii u1 yriyOneHHBIH
ypoBeHb. YueOHuk. Mocksa. [Ipocsemnienue. 2020 r.

A.I1L. PeivkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, {poda, 2005 - 2019 1.

Co6opnuk 3amay o pusuke mst 9 — 11 kmacco. Cocrautens [.H. Crenanosa. M.:
«IIpocemienuer», 1996 r.

3ananus oOpazoBarensHoro noprana Pemry EI'D

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

I'.A. Msaxumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k. @usuka 11 knacc. bazoBslit u
yri1yOJeHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocemienue, 2020

I'.4. Msakues, b.b. byxosues, B.M. Yapyrun ®@usuka 11 knacc. ba3oblit u yrinyOneHHbIN
ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. COopHUK 3a1a4u 1o ¢pusuke. Mocksa, /Ipoda, 2005 - 2019 r.

COopnuk 3anad no ¢usuke st 9 — 11 kmacco. CoctaButens [.H. Crenanosa. M.:
«IIpocsemienuey, 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpabotku. 10 kiacc. [TocoOue st 061eo6pazoBaTeabHbIX
opranusanuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 kmacc. [Tocobue mist 061eodpazoBaTeNbHBIX
opranu3anuii. bazoBerit u yriryoneHHsiid ypoBenb. Mocksa. [Ipocsemenue. 2017 r.

COOpHHK TECTOBBIX 3a/1aHUH JUI TEMAaTHYECKOT0 U UTOroBoro koutpoust. dusuka 10 knace. M.:
«HUutemnexr-Llentpy», 2004 r.

C.M. AngpromeukuH, A.C. CnyxaeBckuil. ®usmuka. «KOHCTpYKTOp» CaMOCTOATEIbHBIX U
KOHTpPOJIbHBIX padoT. 10 — 11 knaccel.

[Tocobue st yunreneit. M.: IIpocemenue, 2010

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

MHTEPHET
1. JKusas dusuka: oOydaromas nporpamma, http://www.int-edu.ru/soft/fiz.html
2. Ypoku ¢usuku ¢ ucnojinr3oBanuem Murepuera. http://www.phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/




®dusuka: koiuieknus oneitoB. http://experiment.edu.ru/

dusmKa: 37eKTpOHHAs KoUTeKIus onbsIToB. http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcesl 0 pusuke http://www.ivanovo.ac.ru/phys

becrutataeie 00yvaromuie nmporpammel o ¢usuke http://www.history.ru/freeph.htm

JIabopatopHbie paboTs 1o (usuke. BupryanbHbie madopatophbie padotsl. http://phdep.ifmo.ru

© © N o g &

Anunmanus GU3NIECKUX MporeccoB oobsacHeHusMu. http://physics.nad.ru

10. ®usnueckas >anmkinonenus http://www.elmagn.chalmers.se/%7eigor







