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INOACHUTEJIBHASA 3ATINCKA

[IporpamMma mo ¢usnke 6a30BOro ypoBHs Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3y/ibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelbHOW IPOrpaMMBbL,
npencrasieHHbix B @I'OC COO, a takxke ¢ yuéroMm QenepanbHOil pabouell mporpaMMbl BOCHUTAHUS U
KOHIEMNIUH IpenofaBaHus yueoHoro npeamera «dusuka» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoii
denepanyy, pearn3yoIX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Copep:xanue nporpamMmmbl 1o (Gu3NKe HampaslieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usrke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusM PI'OC COO «k
IUTAHUPYEMBIM JTHYHOCTHBIM, IIPEIMETHBIM U METAIIPEMETHBIM PE3yJIbTaTaM 00yueHHs, a TAK)KE YUUTHIBACT
HEOOXOIMMOCTh pPEaju3allii MEXIPEIMETHBIX CBs3el (U3UKH C €CTeCTBEHHO-HAYYHBIMH Y4YEOHBIMU
npeaMeramMu. B Hell ompeaensioTcs OCHOBHBIE LM M3y4eHHUs (U3MKA HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, IUIAHUPYEMbIE pE3YJNbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

. IUTAHUPYEMBIE PE3YNIbTAaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHUCIIE MPEIMETHBIC
pe3yibTaThI 1O ToaM OOyUCHHS;
. coniepkanue yuyeOHoro npeamera «dusukay 1mo rogam o0ydeHus..

du3nka Kak Hayka 0 HanOoJiee OOIMMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KA4eCTBE y4eOHOTO IpeIMeTa B
IIKOJI€, BHOCUT CYILLECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUH 00 okpyxkatomeM Mupe. llIkonbHbINi Kype hu3uku
— CHCTEeMOOOPAa3YIOMIMIA Il €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB, OCKOIBKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHUEH, Ouonorueil, ¢usznuyeckoil reorpadueit u
acTpoHOMHEH. Vcronp30BaHME M aKTHBHOE NMPHMEHEHHE (DU3MYECKMX 3HAHWN ONpeNeNsieT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIUH B chepe 3HEPreTHKH, TPAaHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4YEHHs
HOBBIX MaTE€pUaAJIOB C 3aJaHHBIMU CBOWCTBaMU M Apyrux. M3ydenue (u3mKky BHOCUT OCHOBHOHM BKJaJ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHOU KapTUHBI MUpPa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUH IPUMEHSTh
Hay4YHBI METOJI TO3HAHUS NPU BHIIOJIHEHUH UMU YYEOHBIX UCCIIEI0BAaHUM.

B ocHoBy kypca pu3MKH A7 YPOBHS CpEeJHEro oO0Iero o0pa3oBaHUs MOJIOXKEH Psl UACH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH Kypc SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TAK U1 COBPEMEHHON (PU3HKH.

Hoes cenepanuszayuu. B cOOTBETCTBUY € HE MaTepuall Kypca GU3NKHU 00bETUHEH BOKPYT (PU3UUECKUX
teopuil. BenymuMm B Kypce sBisercss pOpMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuw,
BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peannszanus npeanoaaracT UCIoJIb30BaHUE TYMAHUTAPHOTO MOTEHIIAANIA
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3Mku mpeanosaraer 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozusayuu peamn3yercsl MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJIEPXKaHMS, MOCBSIIEHHBIX
HKOJIOTMUECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
Takxke 00CyKAeHUs IPoOIeM PallMOHAIBHOIO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOH Oe30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMHM Kypca (UM3HKH HAa YPOBHE CpelHEro oOuiero oOpa3oBaHUs SBISIOTCA
¢uznueckre Teopuu (GopMHpPOBAHUE MPECTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOpHUH, POIIH
(GyHIaMEHTaJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MpPHUPOJE, TPaHMIIAX
IIPUMEHMMOCTH TEOPUM, AJIs1 ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUM U IIPOLIECCOB).

CucreMHO-esTeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peaan3yeTcs Mpexae BCEro 3a CuéT opraHu3alun
SKCIIEPUMEHTAJIbHOW JedaTenbHOCTH oOydaromuxcs. Jlng 6a3oBoro ypoBHS Kypca QHU3UKHM — 3TO
UCTOJIb30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB U J1abOpaTOpPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢usnke oObeAMHEHbI B OOLIMI CIUCOK YYEHHMUYECKHUX MPAKTUYECKUX pPaloT.
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Breigenenue B yKa3aHHOM TIEpeYHE JIAOOpATOPHBIX pPAabOT, MPOBOJUMBIX JJii KOHTPOJS U OIICHKH,
OCYIIECTBISICTCS YYaCTHUKAMH 00pa30BaTEIBHOTO MpoIlecca MCXOMAS U3 OCOOCHHOCTEH IJITAHMPOBAaHUS U
ocHamieHus: kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMHCS YMEHHUSIMH
MPOBOJIUTh KOCBEHHBIC H3MEPEHUS, WCCIICAOBAHUS 3aBUCHMOCTEH (M3WYECKUX BEIUYHH U TIOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bosbmioe BHUMaHME yHenseTcss PEUICHHIO pPAcu€THBIX M KAueCTBEHHBIX 3anad. llpu sToM st
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33a[a4d C SBHO 33JaHHOW (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
MPUMEHSTh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjielia Kypca, TaK ¥ HHTETPUPYs 3HAHHSI
U3 pa3HbIX pa3esioB. J[jst KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 33/1aHUS HAa 00bSICHEHHE POTEKAHUS
(bU3NYeCKUX SBICHUN M MPOIIECCOB B OKPYIKAIOMICH JKU3HHU, TpeOyrolre Bhioopa (GU3HMUECKOW MOACITH ISt
CUTYyallUU IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MmaTepHaIbHO-TEXHUIECKOMY 00€CIIEUeHUIO YIeOHOTO
nporecca 6a30BbIH YpOBEHB Kypca (PU3UKKU HA YPOBHE CpPeIHEro 001ero oopazoBanus JOHKCH H3y4aThCs B
YCIIOBHSIX TPEIMETHOTO KaOWHeTa (DM3MKH WM B YCIOBHSIX HHTETPHPOBAHHOTO KaOWHETa MpPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKJIa. B kaOuHere (U3MKKM AOKHO OBITh HEOOXOAMMOE JlabopaTopHOE
000pyJI0BaHUE JIJIsl BHIMIOJIHEHUS YKa3aHHBIX B MPOrpamMMe 1Mo (U3NKE YUCHHYECKUX MPAKTHUECKUX paboT u
JEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMOHCTpallMOHHOE 000pyI0BaHUE (OPMHUPYETCSI B COOTBETCTBUH C TMPUHIIMIIOM MHUHUMAIBHOU
JOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY MEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOUYEBBIX
JEMOHCTpAIMI JUIS UCCIICJIOBAHUS N3YUAEMbIX SIBJICHUH M MPOILIECCOB, SMITUPUICCKUX M (YHIaMEHTATBHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHUIA.

JIabopatopHoe 00OpYyIOBaHUE Ui YYCHUYECKHX MPAKTUYECKHX paboT (GopMHpYeTCsl B BHIE
TEMATUYECKNX KOMIUICKTOB M OOECIeYMBAETCS B pacdy€ére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
TemaTnueckue KOMIUIEKTHI JIa0OPaTOPHOTO OO0OPYIOBaHUS JTOJDKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAHNN aHAJIOTOBBIX M IH(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX J1AOOPATOPHIA.

OCHOBHBIMH HeJIsAMU U3YUCHUA (1)I/ISI/IKI/I B O6H.I€M O6paBOBaHI/II/I SABJIAKOTCA:

. (dbopMHpOBaHKE HHTEpPECA U CTPEMJICHHS 00YYaOLIMXCs K HAyYHOMY M3YyYEHMIO IPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MNPEJCTABICHUH O HAyYHOM METOJle MO3HaHUS U (HOPMHUPOBAHME HCCIIEIOBATEIBCKOIO
OTHOILIEHUS K OKPY>KAIOIUM SIBIICHUSM;

. (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4dEeHHs OCHOB CTPOECHHUS MaTepUu U
(GyHIlaMEHTaJIbHBIX 3aKOHOB (DU3HKHY;

. ¢dopmupoBaHUe YMEHHH OOBSCHATH SBJIECHUS C UCIOJb30BaHUEM (DU3MYECKMX 3HAHUHA M HAy4YHBIX
JIOKa3aTelIbCTB;

. ¢dbopmupoBaHUe IPEACTABICHUN O PO (PU3MKH [T pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH

U TEXHOJIOTUH.

JlocTukeHue 3TUX 1enel 00ecreunBaeTcsl peleHueM CIIEYIOMNX 3a/1a4 B MPoliecce 3y4eHUsl Kypca
(bU3KMKHN HAa YPOBHE CpEAHETo 00IIero 00pa3oBaHus:
. MpUOOpETEHNE CUCTEMBI 3HAHMM 00 00mUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXaHMKY, MOJEKYISPHYIO (GHU3UKY, D3JIEKTPOJMHAMMKY, KBAaHTOBYIO (U3MKY U DIIEMEHTHI
acTpo(pU3UKH;

. ¢dbopMHUpoBaHKE YMEHHI IPUMEHATh TEOPETUYECKHE 3HAHUS [T O0BSICHEHUS (PU3HUECKUX SBJICHUH B
MIPUPOJIE U AJIS IPUHATHS MPAKTUUECKUX PELICHUH B MOBCEAHEBHON KU3HU;

. OCBOCHHE CIOCOOOB PELICHMs Pa3IMYHbIX 337ay C SBHO 3aJlaHHON (U3MUECKOM MOJeNblo, 3ajad,
M0/Ipa3yMEeBAIOIINX CAMOCTOSITENIbHOE CO3/JTaHNE (PU3NYECKONW MOJIEIH, aJIEKBaTHOM YCIIOBHUSM 33JauH;

. MOHUMaHHE PU3NUYECKUX OCHOB U IPUHIUIIOB IEHCTBUS TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMYECKUX
MIPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILYIO CPELY;

. OBJIa/ICHUE METO/IaMHU CAMOCTOSTENILHOTO IJIAHUPOBAHUS U IIPOBEICHHS (PU3UUECKUX IKCIIEPUMEHTOB,
aHaJlM3a U UHTepIpeTaluy HHPOpMaInH, ONPeIeIeHNs TOCTOBEPHOCTH MOITYYEHHOIO Pe3ysIbTarTa;

. CO3/IaHHE YCIIOBUM JJIsl pa3BUTHS YMEHUIN POEKTHO-UCCIIE0BATEIBCKOM, TBOPUYECKOM AESITEIBHOCTH.
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Ha u3yuenue ¢uzuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro o01ero oopa3oBanus orBoautcs 136 yacos:
B 10 xmacce — 68 yacoB (2 yaca B Heaen0), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpamme 1no ¢pu3uKe nepedyeHb Jab0paTOpHBIX U MPAKTHUECKUX PalOT ABISETCS
PEKOMEHIOBAaHHBIM, YYHUTENb JeNaeT BhIOOp MpoBelneHHs JTabOpaTOPHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOINXCs.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®duznka — Hayka o npupoje. Hayunsle MeTObI MO3HAHUS OKpYXKaroliero mupa. Poip s3kcniepumenTa u
TEOPHH B MpOIlecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢uznyueckux siBJIeHU U mpoueccoB. Hayunble rumores3bl. Ousnueckre 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pons u Mecro ¢u3ukm B (HOpMHUPOBAHMH COBPEMEHHOM HAYYHOW KapTUHBI MHUpPA, B MPAKTUUYECKON
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHanorobie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JaBmkeHHE. OTHOCHTENIBLHOCTh MEXaHUUYeCcKoro nABrkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, cKOpocTh (CpelHss CKOPOCTb, MCHOBEHHAs CKOPOCTb) W YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHaT. Cll0’KeHNE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEepHOE M pPaBHOYCKOpEHHOE MpsSIMOJIMHEHHOE ABMKeHHe. ['padmku 3aBHCUMOCTH KOOpPJMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IEPEMEIIECHHS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoOopaHoe majieHre. Y CKOpeHHe CBOOOHOTO TaICHHMS.

KpuBonuneirinoe nBuxkeHue. J[BUKEHHE MaTEpPUATIBbHOW TOYKM MO OKPY>KHOCTH C IOCTOSHHOW IO
MOJYJIIO CKOpPOCTBbIO. YTJIOBasg CKOPOCTh, JIMHEWHass CKOpocTh. Ilepmonm W dYactoTa oOpaleHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuuyeckue ycTpomucTBa U MPaKTUUECKOE NPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPAIOB, LICTIHBIE U
PEMEHHBIE TIEpeaaUH.

Jlemoncmpayuu

Mogenb cuctemMbl 0OTCUETA, MILTIOCTPAMsd KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUSI.

[Ipeobpa3oBaHue ABUKEHH ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAETIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOWIEHUSI MEXKIY MYTSIMHU, MPONUIECHHBIMU TEJIOM 3a IMOCIEI0BATEIbHbIE PABHBIE
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAIIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxkeHus Teaa, OPOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunaiun otHocuTensHOCTH ["anunes. Ilepssiii 3akoH HeroToHA. IHEpLMaIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cuil. Bropoii 3akon HproToHa 1711 MaTepuaibHON TOYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BcemupHoTo TsaroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tperust (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS
CKOJIb)KEHUSI U cuia TpeHus mokos. Koaddumument tpenus. Cuna CONPOTUBICHUS TPU JBIKEHUU TENa B
KHUJKOCTHU WU rase.

[TocrynaTtensHoe U BpamareabHOE IBMKCHHE a0COTIOTHO TBEPAOTO TEa.

MoOMEHT CuJIbl OTHOCUTEIBHO OCH Bpatenus. [1neuo cumpl. Y ciioBusi paBHOBECHs TBEPAOTO Tea.

TexHu4eckue ycTpoucTBa M IMPAKTUUYECKOE MPUMEHEHUE: MOAIIMITHUKY, JIBH)KCHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cut.

CroxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOopMaIuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM NMOIbEME U MaJICHHUH.

CpaBHeHHE CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBecusi TBEpAOro Tenia. Busibl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MIPYKUHE U PE3MHOBOM 00paslie, OT UX
nedopmarium.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO Teia, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coOXpaHeHUA 6 MeXAHUKE

Nmnynbc MatepualibHON TOUKHU (T€Ja), CUCTEMbl MaTepUaIbHbIX TOYeK. MIMITylIbec CUIIbI M U3MEHEHNE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMIyjbca. PeakTUBHOE JBUKECHHUE.

Pabota cuibl. MOIIHOCTD CHUIIBL.

Kunernueckas sHeprusi MatepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumnaneHas dHeprud. lloreHuuanbHass SHeprus yHnpyro JAeOPMUPOBAHHON MPYKUHBI.
[TorennuanbHast SHEprus Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHble U HEMOTEHIMAIbHbBIE CUIbl. CBA3b padOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEP, NMPYKUHHBINA IHCTOJNET,
JIBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoOIOTHO HEYNIPYTOTo yaapa ¢ IOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHJIBI C W3MEHEHMEM MEXaHHUYECKOM SHepruM Tejla Ha NpuMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa ¥ TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOHGKYHHPHO'KI/IHGTI/I‘-IGCKOP'I TEOpHUHU W HUX OIBITHOC 000CHOBaHUE.
BpoynoBckoe nBmxenue. uddysusa. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS 4acTHIl BeuiecTBa. Mojaenu
CTPOEHHMSI T'a30B, JKUJIKOCTEH M TBEPIBIX Te€T U OOBSICHEHUE CBOICTB BELIECTBA HAa OCHOBE ITHUX MOJEIEH.
Macca u pazmepsl Moaekyi. Konnuecto Bemectsa. [loctosnnas ABorapo.

TennmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.



Mognens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HAEATIBHOTO
raza. AOCoNIIOTHAsI TeMIieparypa Kak Mepa cpeHed KMHETHYECKOM PHEepPIruu TEIUIOBOTO ABM)KEHHUS YAaCTHII
raza. lllxana Temneparyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeiipona. 3akoH
HanpToHa. M3ompomecchl B HACAIBHOM Ta3e C IMOCTOSHHBIM KOJHMYECTBOM BelecTBa. [ 'paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUYECKoe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIINE AUCKPETHOE CTpOEHHE BellecTBa, (oTorpaduu MOJIEKYJI OpraHHMYeCKHUX
COCIMHECHUM.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopeinb, HIUTFOCTPUPYIOLLAsl IPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/I€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Omnpenenenre Macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEpEHH 00bEMa KOMHATHI, JaBJICHUS
U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOI'0 Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMmuyeckasi cucreMa. BHYTpeHHssl dHEprus TEPMOJAMHAMUYECKOM CHUCTEMBI M CIIOCOOBI €€
n3MeHnenus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHss SHEprus 0JJHOATOMHOIO HAealbHOro ra3a. Bussl
TEIUIoNEepelad: TEIUIONPOBOJHOCTb, KOHBEKLUS, HW3JIydeHUE. YaelnbHas TEIUIOEMKOCTh BEIIECTBaA.
KonunuecTBo TemioTsl npu Temionepeaaye.

[Tonsitue 06 agmabatHoM mporniecce. [lepBriit 3akoH TepMoanHamMuKku. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJUHAMUKH K u3omnporeccam. [ paduyeckas uHTepnperanus padboThl rasa.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh TPOLIECCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpuHIUTBL AelicTBUS TEIIOBBIX MalivH. [IpeobpazoBanus SHEPTUU B TEILUIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBus termoBoil Mammbbl. Lukn KapHo m ero koadduumeHT
MOJIE3HOTO ACHCTBUSL. DKOJIOTUYECKHE MPOOTIEMBbI TEIIOOHEPT € TUKH.

TexHuueckue ycTpoicTBa U IPAKTUUECKOE IPUMEHEHHUE: JBUTaTe b BHYTPEHHETO CTOPAHUs, OBITOBOM
XOJIOUJIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHepruu Teja MpHU COBEPIIEHHM PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKM HOJ
JENCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TpyOKe MyTEM TpeHUs! (BUICOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH SHepruu (TeMIeparypsl) Teja IpH TeIuionepeiaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[Tapoo6pazoBanue u konaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAsI U OTHOCUTENbHASI BIAKHOCTh
Bo3ayxa. HacelienHnslil nap. Y aenbHas TemnoTa napoodpa3oBaHus. 3aBUCUMOCTb TEMITEPATypbl KUIIEHUS OT
JABJICHUSI.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tejla. AHU30TPONHS CBOMCTB KpuCTaLIoB. JKuakue
kpuctaiasl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucrauMzanus. Y AeiabHas TENJIOTa IUIABJICHMSL.
CyOmmmartusi.

YpaBHeHHE TEIIOBOTrO OaaHca.

TexHuueckue ycTpoilcTBa M NMPaKTUYECKOE NMPUMEHEHHE: TUTPOMETP M TMCUXPOMETP, KaOPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HAaCBIIIEHHBIX 1APOB.
Kunenne npyu NoHM>KEHHOM JIaBIECHUH.



CriocoObl U3MepeHus BIaXKHOCTH.

HaGmonenne HarpeBaHus 1 IJIABJICHHUS KPUCTAJUTMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHne OTHOCUTEIBHOM BIaKHOCTH BO3/yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

OnekTpuzanusi Tel. OJeKTpuyecKuid 3apsia. JBa Bujga siekTpudyeckux 3apsanoB. [IpoBoanukw,
JUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToudeuHblil 3JeKTpUYeCKUd 3apsij. DIEKTPUUYECKOE IMOJIE.
HanpsxkénHocTs  3iexkTpudeckoro mnons. IlpuHuoun cynepno3uuuu  3ieKTpuyYeckux mnojei. Jluaum
HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO MO,

PaGora cun snekrtpocrarnyeckoro mnons. I[lotenuman. PasHocts mnorennumanos. IlpoBomHuku u
JUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. Ju3ieKkTpuyeckas npoOHUIaeMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa. DHEPIUsl 3apsiKEHHOTO
KOHJIEHCaTopa.

TexHuueckue  ycTpoWcTBa M MPAKTUYECKOE  IPUMEHEHHUE:  DIIEKTPOCKOI,  BIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpOB, KOHJEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3aunmMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUSI MEXIY
HUMH U JUAJIEKTPUYECKOU IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEeKTPUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUSA dJEKTPUUYECKOro Toka. Mcrounmku toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsokenune. 3akon Oma 18 ydacTka LEmu.

DNEeKTpUYECKOe CONPOTHUBJIEHUE. YJENbHOE CONpPOTUBIEHUE BemiecTBa. llocnenoBarensHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTD SJEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJia U BHYTPEHHEE COMPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma i MOJTHOU
(3aMKHYTOI) 351eKTpuueckoi nenu. Koporkoe 3aMbIkaHue.

DONeKTpOHHAsT TPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTh COMPOTUBIECHUS METAUIOB OT
Temrneparypbl. CBEpXITPOBOJIUMOCTb.

DNeKTpUYeCKUii TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHAs] MPOBOAUMOCTH MOJTYMPOBOAHHKOB. CBolicTBa P-N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI.

DNEeKTPUYECKH TOK B PAcTBOpAX W pacIliaBax 3JIEKTPOJIUTOB. DIEKTPOJUTHUUYECKAs JMCCOLMALIMSL.
DIIEKTPOJIN3.

DnekTpruyeckuil ToK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lnazma.

TexHUYEeCKHE YyCTPOMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKH
TOKa, JIEKTPOHArpeBaTeIbHbIC MPUOOPHI, IEKTPOOCBETHTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BAaKyYMHBIU MO, TEPMHUCTOPHI U POTOPE3UCTOPHI, TOTYIPOBOJHUKOBBIN JHOI, TAIbBAaHUKA.

Jlemoncmpayuu



N3mepenue cuiibl TOKa U HAIIPSKCHUS.

3aBUCUMOCTb COINPOTHBIICHUS LWINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAAN IIONIEPEYHOTO
CEYCHMS U MaTepHaa.

CMenianHOe COEJUHEHHUE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABIKYILEH Cuibl. KOPOTKOE 3aMbIKaHUE TajJbBAHMYECKOIO JJIEMEHTa U
OLICHKAa BHYTPEHHEIO CONPOTUBJICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne CMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 37eKTpoABIKYIIEH CUIIbl NICTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmtonenue snexTpoinusa.

MesknpeamMeTHble CBSI3H

Nzydenne xypca ¢usuku 6a30Boro ypoBHs B 10 Kiracce OCyMIECTBISIETCS C YIETOM COACPKATESIBHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTUH.

Mesicnpeomemnvle noHamus, CBS3aHHbIE C W3YYEHHMEM METOJOB HAY4YHOI'O II03HAHUS: SBJICHUE,
Hay4yHbI (akT, THUMOTe3a, (Qu3nMYeckas BEIWYMHA, 3aKOH, TeOopHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pellieHne CUCTEMBbI YpaBHEHHM, TuHEeHas QyHKIUS, mapadona, runepooa, ux rpaguxku
U CBOHCTBa, TPUTOHOMETpUYECKHE (YHKIWUU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: MexaHndeckoe NBWKEHHE B KHMBOH mpupone, aud@ys3us, 0CMOC, TEINIOOOMEH KHBBIX
OpraHu3MOB (BU/BI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SBJICHHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIe CBOMCTBA TBEPABIX TEN, XKUAKOCTEH W Ta30B, JJIEKTPUUECKHE CBONCTBA METAIJIOB,
ANEKTPOJIUTUYECKAS IUCCOLMALIMSL, FaJIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeusn: npeoOpa3oBaHUE ABMKEHUH C MCIIOJIb30BAaHUEM MEXAHHM3MOB, YUET TPEHHUS B TEXHHKE,
MOJIIIMITHUKY, WCIHOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbCca B TEXHHKE (pakera, BOJOMET M JpYyTue),
JBUTATENb BHYTPEHHETO CTOpaHUs, MapoBasi TypOnuHa, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJyYeHUsT COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATepUAOB, M HAHOTEXHOJIOTHUHU,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENIbHbIE TPUOOPHI, FaJIbBAHUKA.
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Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHble MarHuThl. B3anMoIelcTBHE TOCTOSHHBIX MarHuToB. MarnutHoe mnoiie. Bekrtop
MarHuTHOM MHAYKUUU. [ [pUHIMT Cyneprno3uIiuu MarHuTHEIX noJied. JInnun marauutTHoM nHAYKIMU. Kaptuna
JUHUWA MarHUTHOW MHAYKIIMH TOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTHOe 1ojie MNpoBOJHMKA ¢ TOKOM. KapTuHa NWMHUNA WHAYKIIMM MarHUTHOTO MOJISI JIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHUKA, KaTymKd C TOokKoM. OmbIT Ipcrena.
B3aumMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MoAyidb W HampaBlieHHE. J[BH)KEHHE 3apsHKEHHOM 4YacTHIbl B OJHOPOJAHOM
MarHuTHOM noJie. Paborta cumer JlopeHiia.

SIBneHue sneKTpoMarHUTHOM MHIAYKUUU. [IOTOK BEKTOpa MarHMTHOW MHAYKLIMH. DIEKTPOJBIKYIIAS
CUJIa MHAYKIMH. 3aKOH JIEKTPOMAarHUTHON MHAYKIMK Dapaes.



BuxpeBoe snextpuueckoe mosie. DIEKTPOABUKYINAS CHJIA UHAYKIHH B MPOBOJHMKE, ABUKYILEMCS
IIOCTYIATEIBHO B OJJHOPOTHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKIIMH. DJIEKTPOABHKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuueckue yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSIHHBIE MATHHUTBI, 3JIEKTPOMArHUTHI,
3JEKTPOJIBUIaTENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IYy4YKa MAarHUTHBIM I10JIEM.

JIMHUY MHIAYKIIMY MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue IEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTB JIEKTPOJABUKYILEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO ITOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnepoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIeHUs 21€KTPOMArHUTHON MHIYKIUU.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUmMHbIE KONCOAHUS

KonebarenbHast cuctema. CBOOOgHBIE MeXaHHWYecKue KojebaHus. l'apMoHuyeckue KojaeOaHus.
Ilepuon, dvactora, amruMtyna u ¢aza konedanui. [IpyXKHHHBIM MasTHUK. MaremMaTHyecKuil MasTHHK.
VYpaBHeHHe rapMOHHUECKUX KoseOaHuil. [IpeBpaliienue s3Hepruu npu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubiil koHTYp. CBOOOJHbBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B HAEATbHOM KojeOaTeabHOM
KOHTYype. AHAJOTusi MEXAY MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHbIMU KojeOaHusMu. @opmyna Tomcona.
3aKOH COXpaHEeHHUsl PHEPTUHU B UJCAIbHOM KOJIeOAaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KosiebaHUsX. BeIHyX/IeHHble MexaHHueckue kosebaHus. Pesonanc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJIEOaHus.

[Tepemennsblit Tok. CHHYCOMAATBHBIA IEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIITUTYTHOE
U JIEHCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHMSL.

Tpanchopmarop. [IpousBoacTBo, nepeaaya U NOTpedIeHNE FNEKTPUUECKON SJHEPTUU. DKOJIOTUYECKUE
PHUCKH NIPH MPOU3BOJCTBE EKTpoIHEpruu. KynbTypa MCIONB30BaHUS 3JIEKTPOIHEPTHHU B MOBCEAHEBHOM
KHU3HH.

TexHuueckue ycTpoWcTBa M TNPAKTHUECKOE IPUMEHEHHME: JJIEKTPUUYECKUIl 3BOHOK, TI'e€HepaTop
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM crucTeMbl (IPY>KUHHBIN WJIM MAaTEMAaTUYECKUN MasITHUK).

Habmoenue 3aTyxaroniux koiaeOaHui.

HccnenoBanue cBONCTB BhIHYX/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBO0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpaMMel (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) JJIsl AJIEKTPOMArHUTHBIX
KoJ1eOaHuH.

Pe3onanc npu nocnenoBaTeIbHOM COETUHEHUN PE3UCTOPA, KATYIIKA MHIYYKTUBHOCTH M KOHAEHCATOPA.

Monenb TUHUY 3JIEKTPOIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEpHO/1a MaJIbIX KoieOaHUM Ipy3a Ha HUTH OT JUTMHBI HUTH U MaccChl rpy3a.
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HccnenoBanue mepeMEHHOTO TOKA B IISTTH M3 MOCIICI0BATEILHO COSAMHEHHBIX KOHICHCATOPA, KATYIIIKA
U pE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMACHUMHbBLE B0JIHbL

Mexanuyeckue BOJHBI, yciioBUs pacripocTpanenus. [lepuoa. CKOpocTh pacnpocCTpaHEHUs U JIJIMHA
BouiHBI. [lonepeunsie u npoaoibHbIe BoJHBL. UHTepdepenius u nudpakius MexaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBUS M3IY4YEHHs AJIEKTPOMArHUTHBIX BOJH. B3anmuas opueHTanus
BekTopoB E, B, V B anekrpomarnutHo#l BonHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
pesioMIIeHue, Mosipu3anus, Judpakius, uarepeperius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeleBUAeHU. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuuyeckue ycTpoiicTBa M  NPAaKTHUUYECKOE MPUMEHEHHE: MY3bIKaJbHble  HMHCTPYMEHTHI,
YIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE, pajap, PaAUONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

Koneb6mromnieecs Teno kak HICTOYHUK 3BYKA.

HaGimrotenne oTpaskeHus U PEJIOMIICHUS MEXaHUIECKIX BOJIH.

Ha6monenue nntepdepeHny u AUPpakiuid MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpPaXCHHUE, NPEIOMJICHHE, MOJIApU3aIus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsimonnHeiiHoe pacpocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyd cBeTa.
TodeuHblil HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuit B INIOCKOM 3epKalie.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBINA TTOKa3zarenb npenomieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MoxHoro BHyTPEHHETO OTPasKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue u paccenBaronue TuH3bl. ToHkas nauH3a. DOKYCHOE pPacCTOSHUE M ONTHUYECKas CHIia
TOHKOM nuH3bI. [locTpoeHne m3zobpaxeHuil B coOMparonMx M paccerBarounXx JuH3ax. Dopmyna TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBA€MO€ JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Uatepdepenuus cBera. KorepeHTHble HCTOYHHMKHU. YCJOBHS HaOMIOACHUS
MaKCUMyMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakunonHas pemérka. YcinoBue HaOMIOJEHHUS TIaBHBIX MaKCHMYMOB TMpHU
MaJIeHu MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHu4eckue ycTpoiCTBa U MPAKTHYECKOE MPUMEHEHHE: OUYKH, Jiyna, ¢oToanmapar, MpoeKIIMOHHBIHI
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEHIETKa, OISIPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpocTpaHeHHe, OTPaKEHHE U TpeJoMieHre cBeta. OnTHYecKue mpruoopshI.

[TonHOE BHYTpeHHEE oTpakeHne. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3AX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

Habmonenue untepdepeHIim cera.

Ha6mronenue qudpakiuum cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.
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HabmtoneHune nonsipu3aiyy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne nokazaresns MpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300pakKeHUH B JIMH3aX.
HaGmonenue aucrepcuu cBera.

Pa3jen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEJILHOCTH

['paHunpl  MPUMEHUMOCTH  KJIACCHMYECKOW  MeXaHMKH. IlocTynaTel  CHeUaJIbHOM  TEOPHH
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOMAYJS CKOPOCTH CBETa B BaKyyMme, MPUHIMI OTHOCUTEIHHOCTH
OUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH M COKPAILEHUE JUTUHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € PHEPTrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MTOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonbl. opmyna [Tnanka cBs3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpeiTe u uccienoBanue Gorodpdexra. Ombitel A. I'. CroneroBa. 3akoHbl (GoTodddekra.
Ypasuenue DitninreitHa st porosaddexra. «KpacuHas rpanuna» Gorodddexra.

Hasnenue ceera. Oneite [1. H. JIeOenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue ycTpoCTBa M TMPAKTHYECKOE INMPHUMEHEHHE: (OTOIIEMEHT, (OTONATUYUK, COTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeToauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopaa o paccessauto o -yactuil. [lnanerapnas Mozenb aroma.
[Tocrynatel bopa. U3nyuenue u nornouienre GOTOHOB MPH MEPEX0/I€ aTOMa C OJHOTO YPOBHS PHEPrUH Ha
npyroii. Buasl ciektpoB. CriekTp ypoBHEN SHEPrHUH aToMa BOJOPO/Ia.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHr4ecKkue yCTporCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIIbHBIN aHalu3 (CIEKTPOCKON ), Ja3ep,
KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHune nuHeiuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTHI, T0OKA3bIBAIOLINE CIOKHOCTb CTpOEHUS supa. OTKpeITHE paguoaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paauOaKTHBHOTO W3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
u3NydyeHus. BnusHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHe mpoToHa U HeilTtpoHa. Hykimonnas moxens sinpa IeiizenGepra—lBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3oTomns!.

Anbda-pacnaa. OJIEKTPOHHBIH M  TMO3UTPOHHBIM  Oera-pacnan. ['amma-uznydeHue. 3aKkoH
paZAMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleleHre U CUHTES SIED.
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Snepubiii peakrop. Tepmosnepuslii cunTe3. [IpoOnemMbl W MEPCHEKTUBBI SACPHONW SHEPreTHUKH.
DKOJIOTUYECKUE ACTIEKTHI /IEPHOM SHEPTETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

@dynnameHTaIbHBIE B3aUMOAeHCTBUS. EqHCTBO (hr3nyeckoit KapTHHBI MHpA.

TexHnyeckue yCTpoOHCTBa M NPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, saepHbII
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHII (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbl pa3BUTHS aCTpOHOMUHU. [IpUKinasHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneynas cucrema.

Connue. Conneuynast akTuBHOCTh. Mctounuk sHepruu ConHina MU 3BE371. 3BE3IBI, UX OCHOBHBIE
XapaKTEePUCTUKU. J(Marpamma «CreKTpajbHbIN KJIacC — CBETUMOCTb». 3BE3/IbI [NIABHOM M1OCIIE10BATEIbHOCTH.
3aBUCUMOCTB «Macca — CBETUMOCTbY JIJIsl 3BE3]] ITIaBHOM MOCJIE10BAaTEIbHOCTH. BHYyTpeHHEe cTpoeHue 3BE3 L.
CoBpeMeHHbIE PEACTABIECHUS O IPOUCXOXKACHUN U 3BoJolnu ColHLA U 3BE3]1. DTambl KU3HU 3BE3I.

Mnineunsiii [1yts — Hama [Manaktuka. [lonoxenue u nemxenue Connua B ['anaktuke. TUIBI TalaKTHK.
Pannoranaktuky n kBa3zapel. UEpHBIE ABIPHI B A/1pax raJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanme ramaktuk. Teopust bombinoro
B3pbIBA. PENIMKTOBOE M3IIydeHHE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie npobiieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronennss HEBOOPYXKEHHBIM TJa30M C HCIONB30BAHUEM KOMIBIOTEPHBIX NPWIOKEHUN IS
OTIpe/IeTICHUs] TOJOXKEHHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBEepHOTo
MOJTYLIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, mnaner, Mneunoro [ytu.

O0o0maromnee noBTOpeHUE

Ponb ¢usuku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIIOTUYECKOM, COLMAIbHON U 3THYECKOU cepax
JesITebHOCTH YeJI0BEKa, POJb U MECTO (PU3UKHU U aCTPOHOMUU B COBPEMEHHOW HAY4YHOU KapTHHE MUPA, POJIb
¢buszmveckoi Teopun B (HOPMUPOBAHUU TPEACTABICHUN 0 (U3MYECKON KapTHHE MHpaA, MECTO (pu3nyecKoin
KapTUHBI MUPA B O0ILIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeamerHblie CBA3U

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4€TOM coAepKaTeIbHbIX
MEXITPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, ONOJIOTUH, XMMUH, Freorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsamus, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBICHHE,
Hay4yHbIl (akT, rumnoresa, (¢uU3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIIEPUMEHT,
MO/JIEJINPOBAaHHE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CHUCTEMbl YpPaBHEHUH, TPUTOHOMETpHUYECKHE (YHKLUUHU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbHl M MX MPOEKIHH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE JJIEMEHTAPHBIX (DYHKIMHA, TpPU3HAKK TOJO0HS
TPEYTOJIbHUKOB, ONpeAEICHNE TUIOMAAN IUNIOCKUX GUTyp U 00bEMa Tel.

Buonoeus: snextpudeckue ABICHUS B )KUBOI NpUpOE, KoieOaTeabHbIE ABMKEHHS B )KUBOM MPUPOJE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOJE, AeCTBHE pauallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXAHU3MBbI
o0pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIH3.

12



T'eoepaghus: MarHUTHBIE TIOJTIOCA 3eMJITH, 3aJIe)KU MAarHUTHBIX pyJ, PoTOChEMKA 3eMHOI TOBEPXHOCTH,

MpeACKa3aHue 3eMJICTPSICCHUH.

Texnonoeus: TMHAN BIIEKTPOIIEPEiad, FeHePaTOp IePEMEHHOT0 TOKa, JICKTPOIBUTATElb, MHAYKIIMOHHAS 11e4b, PaJIap,
panuonpuéMHUK, TEIeBH30p, aHTeHHA, Tenedon, CBYU-meuyb, MPOCKIIMOHHBIA ammapaT, BOJOKOHHAS OINTHKA, COJTHEYHAS
Oartapes..

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue yueOHOro mnpeamera «Pusznka» Ha YpPOBHE cpeaHero oomiero oOpa3oBaHus (0a30BBIiA
YPOBEHB) JIOJDKHO OOECIEUUTHh JOCTIIKEHUE CICAYIONMUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS yueOHOro npeamera «Pu3nka» JOHKHBI OTPaXKaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YYaroIUXCcs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM I[IEHHOCTSIM POCCUHCKOro OOIIECTBA, pACIIMPEHUE JKU3HEHHOTO OIbITa U  OIbITa
JESITeTbHOCTH B IIPOLIECCE peaTU3allii OCHOBHBIX HAPABJICHNH BOCTIUTATEIILHOMN AEATEIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULHUU 00YYarOLIerocs Kak akTUBHOIO M OTBETCTBEHHOI'O WieHa
POCCHIICKOTO 00IIIECTBA;

IPUHATUE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaxX IPaKAaHCKOTO OOIIecTBa, y4acTBOBATH B
CaMOYIpaBJICHHH B 00pa30BaTeIbHOW OpraHU3aINH;

YMEHHUE B3aHMMOJAEUCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIMSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM J1eATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTIKEHHSIM POCCHUCKHX YYEHBIX B
o0nactu (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CTIIOCOOHOCTH OIICHUBAThH CUTYAIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh Ha MOPAIIbHO-
HPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JIESITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4)3¢TeTHYECKOr0 BOCIHTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (GU3NIECKOIH
HayKe;

5) TpynoBoro BocnuTaHus:

MHTEpEeC K pa3anuHbIM chepaM npodeccuoHanbHOM AesITeIbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3HKOMN
U TEXHUKOM, yMEHHUE COBEepLIaTh OCO3HAHHBIN BbIOOp OynyIel npodeccuu U peaqn3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00aCTH (PU3UKU Ha MPOTSKEHUU
BCeM KU3HU;

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTH 3KOJIOTMYECKON KYJIBTYpPbI, OCO3HAHHE TJI00AIILHOTO XapaKTepa KOJIOTHYECKUX
npo0em;

IUIAHUPOBAaHUE M OCYILIECTBICHHE JEHCTBMI B OKpYKalOIIeW cpelle Ha OCHOBE 3HAHMA Lelel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIIMpeHue OIbITa IeSITETbHOCTH YKOJOTMYECKOM HANPaBICHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUN
1o Gu3MKe;

7) HIEeHHOCTH HAYYHOT'0 O3HAHNS:

chopMHPOBaHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHWE LEHHOCTH HAy4YHOW JESTENIbHOCTH, TOTOBHOCTH B TIpOIecCe U3Y4eHHs (QH3UKU
OCYIIECTBIISITH IPOCKTHYIO U HCCIICIOBATEIBCKYIO JACATEILHOCTh MHIIUBHYaJILHO U B TPYIIIIC.

METANIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEIENATh UEIH IEATEIIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paszpabarbiBaTh IUIAaH pEIHICHUS MpPoOJIeMbl € Y4YETOM aHaiM3a HMEIOLIUXCS MAaTepUANbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IEATEIbHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIBTATOB LENSIM, OLIEHUBATH PUCKU
IMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHHUPOBAThH U BBITOJIHATH pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BIIQJICTh HABBIKAMU Y4YeOHO-HCCIICIOBATEIIBCKOW M TMPOCKTHOW JIEATSIBHOCTH B 00JacTH (PU3WKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelieHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIIQ/IETh BUJAMH JICATEIBHOCTH 10 MOJIYYSHHIO HOBOTO 3HAHUS, €M0 HHTEPIIPETAlUU, IPe0OPa30BaHUIO
Y IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCJIC TIPU CO3JaHUU YUCOHBIX MPOCKTOB B 00J1aCTH
busuky;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M W aKTYaJU3MpPOBaTh 3a/audy, BBIJIBUTATh THUIOTE3Yy €&
peuieHus, HaXOAUTh APrYMEHTHI JJI JJOKA3aTelIbCTBA CBOMX YTBEPKACHUI, 3a/1aBaTh NapaMeTPhbl U KPUTEPUHU
perieHus;

aHAIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHHUs 3aJadd pe3yJbTaTbl, KPUTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTeNIbHOM AEITEILHOCTH, B TOM YUCIIE MPU
U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATETbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE UJIEU, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

BIIa/IETh HABBIKAMU MOTYYeHUs HHPOPMAITUHN HU3UYECKOTO COJEPIKAHUS U3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOATENIbHO OCYIIECTBIISATh TOWCK, aHaJU3, CHUCTEMATH3AlMI0 W HWHTEPHpeTanuio uHpopmanuu
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(MOPMAITNH;

UCIONIb30BaTh CpPEACTBAa HH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOJIOJIEHHEeM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX U OJTHUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO CONIEPKAHUA B Pa3IMUHBIX (opMarax ¢ y4€TOM Ha3HAYCHUS
nH(pOpMaIUU U 1IEJICBOM ayTUTOPUH, BRIOUPAsk ONTUMAIIbHYIO (POPMY MpeCTaBIeHUS U BU3yaIU3aIUH.
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KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe JeHCTBHUSA:

OCYILLECTBIIATh OOLIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1E€ATEIBbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MOHUMATbh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHMBHUIYaJIbHON pabOThI;

BbIOMPATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUH C y4ETOM OOILMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATH LEJIH COBMECTHOM NEATENbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH ICHCTBUS IO €€
JTOCTHIKEHHIO: COCTABJIATD IUIAH JEHCTBUH, paclpeaeisiTh poju ¢ Y46TOM MHEHHN Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KAayeCTBO CBOETr0 BKJIaJa M KAKIOr0 Y4YacTHUKAa KOMAaHIbl B OOIIMH pe3ylbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeyIaraTe HOBBIE ITPOEKTHI, OLEHUBATh UIECH C MO3ULIMHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPAaTErMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranuzanmusi:

CaMOCTOSITEJILHO OCYLIECTBISATh [O3HABATENbHYIO JIESTEIbHOCTh B 00JIACTH (U3UKU U aCTPOHOMUH,
BBISIBIISATH IPOOJIEMBI, CTABUTh ¥ POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUS PAacUYETHBIX M Ka4eCTBEHHBIX 3aJady, IUIaH BBIIOJHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;

JiesIaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAULIUH B 00JaCTU (DPU3UKHU, IOCTOSHHO MOBBIIIATh
CBOM 00pazoBaTeNbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIISAM;

BJIaJIETh HAaBBIKAMU [IO3HABAaTEJIbHOM peQJieKCMM KaK OCO3HaHUS COBEpUIAeMbIX JEUCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

HCIOJIb30BaTh NPUEMBI pe(IeKCUU /71l OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHWKEHUIO;

MIPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;

MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mpouecce 1ocTukeHUsl JIMYHOCTHBIX PE3Yy/lbTaTOB OCBOEHUS MPOTrpamMMbl MO (DU3MKE JJISl YPOBHSA
cpenHero o06mero o0pa3oBaHUS Y OOY4YalOIIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIA HHTEIJIEKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBLHOE COCTOSIHME, BHJIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e€;

CaMOpPEryJIUPOBaHMsI, BKIIOYAIONIEr0 CaMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM M3MEHEHUSM M NPOSBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOLIEH CTPEMJIEHME K JOCTH)KEHUIO LIEIM M YCIEXY, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEH;
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SMMATHH, BKIIIOYAIONIEH CITOCOOHOCTh TOHUMATh 3MOIIMOHATLHOE COCTOSHUE IPYTHUX, YIUTHIBATH €T0
MIPU OCYIIECTBIIEHUU OOLIEHHUSI, CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTHMH JFOJIBMHU,
3a00TUTHCA, TIPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPAXXaTh
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUI:

JEeMOHCTPHPOBATh Ha MPHUMEpPax pojb U MecTO (M3UKH B (OPMHUPOBAHMU COBPEMEHHON HAyYHOMH
KApTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOH NEATEIbHOCTH JIIOIEH;

YUUTBIBATh TPAHHUIBI MPUMEHEHHsS M3YyYCHHBIX (U3UUYECKUX MOJENeil: MaTepualibHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, UACAIbHbIN ra3, MOJAEIM CTPOCHHUS TIa30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA IIEKTPUUYESCKHUH 3apsi/l IPU PELICHUN (PU3UUECKUX 3a]ad;

pacrio3HaBaTh (U3NYECKHUE SIBJIEHUS (IpoLecchl) U OOBSCHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKHU,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOEHHUS BEIECTBA M JJIEKTPOAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPsIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE IaJeHUE TeJ, JBUXKEHHE IO OKPY)KHOCTH,
MHepIUs, B3auMojeiicTBue tel, 1uddysus, OpoyHOBCKOE IBMKEHUE, CTPOSCHHE KUAKOCTEH M TBEPABIX TET,
U3MEHEeHHe 00bEMa Tel IPU HarpeBaHuU (OXJIaXJIEHUH), TEIUIOBOE paBHOBECUE, HCIIApEHHE, KOHICHC AU,
IUIaBJIEHUE, KPUCTAJNIM3alus, KHUIIEHWE, BJIAXXHOCTh BO3/yXa, IOBBIIEHUE [aBJIEHHUA Ta3a MpU €ro
HarpeBaHuM B 3aKPBITOM COCYJIE, CBS3b MEXKIY lIapaMeTPaMU COCTOSIHUS I'a3a B U30IPOLECCAX, IIEKTPU3ALIUS
TeJl, B3aUMOJICICTBHE 3apPs/I0B;

OIUCBHIBaTh MEXAHWYECKOE JBMKEHHE, MCIONb3ysl (U3MYECKHE BEJIUYMHBL: KOOpJIUHATA, IYTh,
IepEeMEILEHNE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHJa, HMIIYJbC Tela, KHHETHYECKas JHeprus,
NOTEHIMAJIbHAsl SHEeprus, MexaHuuyeckas paboTa, MeXaHMUYecKash MOILHOCTb; IPU OINUCAHUU IPABUIIBHO
TPaKTOBATh (PU3MUYECKHIA CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, HX 0003HAUYEHUS U CTUHHIIBI, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

ONMCHIBATh HM3yUEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIUIOBBIE SIBJICHUS, HUCHOJIb3YS (PU3NUYECKUE
BEJIMYMHBL: [ABJICHHE TIa3a, TEMIEparypa, CpPeAHss KUHETHUYECKas HHEPrUsl XAOTUUYECKOIO JBUKCHMS
MOJIEKYJI, CPETHEKBAPATUIHASL CKOPOCTb MOJIEKYII, KOJIMYECTBO TETUIOTHI, BHYTPEHHSS SHEPTHs, paboTa rasa,
KO3(Q(QUIMEHT MOJE3HOro JEHCTBMS TEIJIOBOIO [JBUIAaTelNs; MPU ONMCAHUM NPAaBUIbHO TPAKTOBAaTh
(Gu3nYeCKUii CMBICT HCIOJNB3yeMBbIX BEIMYMH, MX OOO3HAYEHUS W EIUHHIBI, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITMUMHAM;

OTNMCHIBAaTh W3YYEHHBIE BJIEKTPUUECKHUE CBOWCTBA BEILECTBA U AJIEKTPUUYECKHUE SBIECHUS (IIPOLECCHI),
UCTONb3Yysl (pU3MUECKUE BEIWYMHBI: HJIEKTPUUYECKUM 3apsf, 3JIEKTPUUYECKOEe I0Jie, HANpsHKEHHOCTh MO,
MOTEHIIMAJ, pPa3HOCTh MOTEHLMAJIOB; IPH ONHCAHUM MPaBWJIBHO TPAKTOBaTh (PU3MYECKUIl CMBICI
UCMOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M EIUHMIIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3bIBAIOIIME JTaHHYIO
(u3NYECKyIO BEIMYUHY C APYTUMHU BEIUYUHAMU;

aHAJM3UPOBATh PU3NUECKUE IPOLIECCHI U ABJICHUS, UCIIOb3Ys (PU3MUECKUE 3aKOHBI U IPUHIHUIIBL: 3aKOH
BcemupHoro Tsarotenus, |, Il u Il 3akonsl HeloToHa, 3aK0H cOXpaHEHHS MEXaHWYECKOM SHEpruu, 3aKOH
COXPAaHEHHs HUMILYJIbCa, NMPUHLMII CYNEPNO3UIMHM CWJI, NPUHLUI PAaBHONPABHUsS WHEPLUAIBHBIX CHCTEM
OTCYETa, MOJEKYJISIPHO-KUHETUUYECKYI0 TEOPHUI0O CTPOEHHUS BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CpeIHEN
KUHETHUYECKOW SHEPrHMM TEIUIOBOIO JBM)KEHUS MOJEKYJl1 C aOCOJIOTHOM TemIepaTypoi, MepBbIi 3aKOH
TEPMOJMHAMHKHN, 3aKOH COXpPAaHEHHUsS SJEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3ToM pasziuyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE U YCIOBUA (TpaHMIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLIUIIBI IEHCTBUS MAIINH, TPHOOPOB M TEXHUUECKUX YCTPOMCTB; pa3inyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIB30BaHUS B IOBCETHEBHOM JKU3HH,

BBIMOJIHATH SKCIIEPUMEHTHI TI0 UCCIIE0BAaHUIO (PU3MUYECKHUX SBJICHUN U MPOIECCOB C UCIOIb30BAHUEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUH, MPH 3TOM (QOpMYIUpOBaTh NpoliemMy/3arady M TUIOTE3y y4eOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyJ0BaHUS, IPOBOJUTH OBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYLIECTBIISATh MpPSIMBbIE W KOCBEHHBIE M3MEpeHHMs (U3NYECKUX BEIMYUH, HPU STOM BBIOMpAThH
ONTHUMAaJIbHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BaTh U3BECTHHIE METOIbI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUII;
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HCCIIeIOBATh 3aBUCUMOCTH MEX Ty GU3HMUECKUMU BETMYMHAMH C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHUH,
MIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYCHHONH 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JAeNaTh BBIBOBI [0 PE3YNIbTaTaM HCCIICIOBAHNUS,

coOmroiaTh TpaBmiia 0€30MacHOTO TpyJda MPU TMPOBEACHWU HCCICIOBAHWNA B paMKax ydeOHOTO
IKCIIEPUMEHTA, YIeOHO-UCCIIeIOBATEILCKON U MPOSKTHOU JIEATEITHHOCTH C UCTIOJE30BaHUEM U3MEPUTEIIBHBIX
YCTPOMCTB M J1a00OPaTOpHOTO 000PYIOBAHUS;

pemiath pacu€THbIC 3a7]a91 C IBHO 33/IaHHOUN (PU3UIECKON MOJIENBIO, HCIIONIB3Yys (DU3UYECKHUE 3aKOHBI H
MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlaud BHIOMpATh (U3NYECKYIO MOJICIb, BBIICIATH (pU3HUECKHE
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIC Ui €€ pEIICHHS, MPOBOIUTH PACUETHl U OICHUBATh PEaTbHOCTH
MOJTyYCHHOTO 3HaYCHHS (PU3NICCKON BEITUMYHHBI,

peliaTh Ka4eCTBCHHBIE 33/1a4: BRICTPANBATH JIOTUYECKH HEITPOTUBOPEUUBYIO IIETIOYKY PACCYKICHUH C
OIIOPO¥ HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NICCKUE SBICHUS;

WCIOJIb30BaTh TIPU PEHICHHH YUYEOHBIX 3a/lad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJIOTHUU JIJIs
MOKUCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMM ¢ TIPEACTABICHUS YYeOHOH W HayYHO-TIOMYJISIPHON
uH(pOpMalUY, TONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

MPUBOJIUTh TIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3UKE B IOBCEIHEBHOW JKU3HHM JUISI OOECTICUCHUs
0€30MaCHOCTH MPH OOpaIlleHHH ¢ TPUOOPaAMH U TEXHUYECKUMHU YCTPONCTBAMH, JIJISl COXPAHCHHUS 3I0POBbSI U
COOJIIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe ¢ BBHIIOJIHCHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUNIAHKPOBATh PabOTy TPYIIIIBI,
paIMoOHATIFHO PACIIPENCISATh OOS3aHHOCTH W TUIAHUPOBATH JACSITEIHLHOCTh B HECTAHJAPTHBIX CHUTYaIIUSX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KIOTO U3 YYaCTHHUKOB I'PYIIIbI B PEIICHHE PACCMATPUBACMOI MTPOOJIEMBI.

K konny oOyuenus B 11 kJacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI OTPaXXaThb
c(OpPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JEeMOHCTPHPOBATh Ha NMPHUMEPaxX pojb U MecTO (M3UKH B (OPMHUPOBAHMU COBPEMEHHON HAyYHOUH
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJOTHI, B MPAKTUUYECKON NeATeIbHOCTH JII0JIeH,
[EJIOCTHOCTh ¥ €IMHCTBO (pU3MUECKON KapTUHBI MHUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS H3YYEHHBIX (DU3MUECKUX MOJIEJICH: TOUSUHBIH NIEKTPUIECKHIA 3apsi],
Jy4 CBETa, TOYEUHBIM MCTOYHUK CBETa, AJ€pHas MOJe]b aToMa, HyKJIOHHAs MOJENIb aTOMHOIO siapa Mpu
penieHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3UYECKUE SIBICHUS (ITPOLIECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOIMHAMHUKHU
U KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas IMPOBOAMMOCTb, TEMJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JEeWCTBUS TOKA, B3aMMOJICHCTBAE MAarHUTOB, dJIEKTPOMArHUTHAS HHIYKIUS, TEHCTBUE MarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsiji, SIEKTPOMArHUTHbIE KONEOaHUsS U BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpakeHUe, NpejoMiieHre, nHTepdepeHus, Tudpakuus U Mojispusanys CBeETa,
nucnepcusi cBeta, (orosnexrpuueckuii dpdext (hoTorddekt), cBeTOBOE AaBleHHWE, BO3SHHUKHOBEHHE
JIMHENYaToro creKkTpa aToMa BoJIOpO/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs paJiMOAKTUBHOCTD;

OMKCHIBATH  W3YYCHHBIE CBOICTBa  BemecTBa  (DIEKTPUUECKHE, MAarHUTHBIE, OMNTHYECKHE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMAarHUTHBIE SIBICHUS (TIPOLIECCHI), UCIIONb3YS
¢u3nyecKkue BeNUYHMHBL: JEKTPUYECKUN 3apsij, CUJla TOKa, SJIEKTPUYECKOe HANpsDKEHHUE, 3JIEKTPUUEcKoe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, padoTa TOKa, MHIYKIUS MarHUTHOTO
nosisi, cuina Amrepa, cuia JlopeHna, HHIYKTUBHOCTD KaTYIIKH, SHEPTUS AIEKTPUYECKOTO M MAarHUTHOTO
noJied, TMepuoja M YacToTa KosiebaHWil B KoyiebaTelbHOM KOHTYpe, 3aps] M CHJla TOoKa B IpoIecce
TapMOHHYECKHUX JJIEKTPOMATrHUTHBIX KoNeOaHul, (POKYCHOE PACCTOSHHME W ONTHUYECKas CUiIa JUH3bI, MPHU
ONMCAaHWH TIPABHIIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCHOJIB3YEMbIX BEIMYUH, WX OOO3HAYCHHS W
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C JPYTUMH BETUYHMHAMU;

OIMCHIBATh N3YYECHHBIC KBAHTOBBIE SIBJICHHS M TIPOIIECCHI, UCTIOB3YsI (PU3NUECKHE BETMINHBL: CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, MEPHO/I MOTypacnaia,
SHEPTHs CBS3HM aTOMHBIX SJIEp, PU OMMCAHUW NPABUIIBHO TPAKTOBATh (DPM3NYECKUN CMBICI HCIIONIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €IMHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PH3NYECKYIO BETHUUHY
C IPYTUMH BEIMYMHAMH, BEIYHCIISATEH 3HAYCHHE (DU3MYCCKON BEITMUNHBI,
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aHATM3UPOBATH (PU3MUECKUE MTPOLIECCHI U SIBJICHUS, UCTIONB3Ys PU3NYECKUE 3aKOHBI 1 IPUHIIUIIBL: 3aKOH
OMa, 3aKOHBI IOCJIEIOBATEIBbHOTO U NApAJJIENIbHOTO COEAVMHEHUs MPOBOAHUKOB, 3aKoH Jxoyns—Jlenna,
3aKOH 3JICKTPOMAarHuTHOM MHAYKIMHU, 3aKOH MPSIMOJIMHEWHOTO PaCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MIPEJIOMJICHHS CBETa, ypaBHeHHE DifHIITelHa 1715 hoTodddeKTa, 3aKOH COXpaHEHUS SHEPTUH,
3aKOH COXPAaHECHMs UMILYJIbCA, 3aKOH COXPAaHEHUS JJIEKTPUYECKOIO 3apsla, 3aKOH COXPAHEHHUS MAacCOBOIO
qucla, IocTynaTel bopa, 3aKOoH paioakKTUBHOTO paciaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BBIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

ONpeEATh HAPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOT'O IOJISI IPOBOJIHUKA C TOKOM, CHJIbI AMnepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh U300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBITOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3NYECKHX SBJICHUN U MPOIECCOB C UCIOIH30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3ToM (OpMYyIUPOBATH MpodiIemMy/3aiady M THIIOTE3y y4eOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyJ0BaHUS, IPOBOJUTH OIBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIC W3MEpPCHHS (PU3MYECKHX BEIMYUH, TPU 3TOM BBIOMPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH (PMU3UUECKUX BEIMYUH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHH: MPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCUPOBATh PE3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKHUX BEIUYUH B
BUJIE Ta0IMI U IpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

coOnrofaTh mpaBuia OE30MaCHOTO TPyAa MPU IPOBEIECHUU HCCIENOBaHUI B pamMKax y4eOHOTo
AKCIIEPUMEHTA, yU€OHO-HUCCIIEI0BATENIbCKON U MPOEKTHON 1€ATEIbHOCTH C CIIOJIb30BAHUEM U3MEPUTETbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacu€THhIC 3a7a4M C SBHO 33IaHHOU (PU3NYECKON MOJIEIBIO, UCTIONB3YS (PU3UUECKHE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJaud BBIOMPATh (DU3HUECKYIO MOJENb, BBIICIATH (PU3MUECKHE
BEJIMYMHBI U (OPMYIIBI, HEOOXOMUMBIE sl €€ pelIeHus, MPOBOAUTh PAcYEThl M OLEHHUBATH PEATHLHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIUYUHBL,

peniaTh Ka4eCTBEHHBIE 3aJja4M: BBICTPAUBATh JIOTUYECKN HETPOTUBOPEYUBYIO LIEIIOUKY PACCYKICHUN C
OTOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKHE SIBIICHUS;

WCTOJIB30BaTh TMPH PEUICHWH YYEOHBIX 337a4 COBPEMEHHbIE WH(OPMALMOHHBIC TEXHOJOTHH JUIS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIpPETallud M TMPEACTaBICHHUs Yy4eOHOM U HAy4YHO-TIOMYJISPHOU
nHbOpMANNY, TIOTYYEHHOW W3 PAa3JIMYHBIX HWCTOYHHUKOB, KPUTHYECKHA aHAIU3UPOBATH MOIYYaEMYIO
uH(pOpMaINIo;

OOBSACHSTH MPUHIIMITBI ACHUCTBUS MAITUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3audaTh YCIOBHUS UX
0€30I1acHOT0 MCIOJIb30BaHUS B IOBCEAHEBHOM KU3HH;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 1O (U3UKE B IOBCEJHEBHOW >KM3HMU JUIsl oOecredeHus
0e30macHOCTH MpHU o0palleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS 3/I0POBBS U
COOJIIOICHNSI HOPM SKOJIOTMYECKOTO MIOBEIEHUS B OKPYKaIOILEeH Cpee;

paboTaTh B TpyNIe C BHINOTHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYIIIBL,
paloHaIbHO pPACIpPEAEATh OOS3aHHOCTH W IUIAHUPOBATH AESTENBHOCTh B HECTAHJAPTHBIX CUTYalUsX,
a/IeKBaTHO OIICHUBATh BKJIA]] KaXJI0T0 U3 YUaCTHUKOB TPYIIEI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMEI.

TEMATHYECKOE IINIAHUPOBAHMU 10 KJIACC

Ne HaumenoBanme pa3gesioB u TemM KonnyecTBo yacoB DJIeKTPOHHBIE
n/n NporpamMmbl (uudposbIe)
o0pa3oBaTejbHbIE

Bcero | Konrpoubnsie IlpakTnuyeckue

pa6oTsI padoTsI pecypent
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Paznen 1. DU3NUKA U METOJAbI HAYYHOI'O IO3HAHUA

®u3nKa 1 METO/IBI HAYIHOTO 2 bubmmorexa LIOK
11 MO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny
2
Pa3znen 2. MEXAHUKA
Kunemarnka 5 bu6mmoreka IJOK
2.1 https://m.edsoo.ru/7f41bf72
JlnHamuka 7 Bu6nmoreka IJOK
2.2 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHHS B MEXaHUKE 6 bubmmorexa [IOK
2.3 1 https://m.edsoo.ru/7f41bf72
Uroro no pazpeny
18

Paspen 3. MOJIEKYJIAPHASA ®PU3NKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJISIPHO- 9 bubmmorexa [IOK
3.1 | xumeTHueckoii Teopum https://m.edsoo.ru/7f41bf72
OCHOBBI TEPMOTTHAMHUKH 10 bubmmorexa [IOK
3.2 1 https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSIHUS BEIIECTBA. 5 Bu6nuoreka IJOK
3.3 | dasosbie mepexon https://m.edsoo.ru/7f41bf72
Uroro no pazpeny
24
Pazgen 4. JIEKTPOAUNHAMUKA
DneKTpocTaTHKa 10 Bbubmuorexa LIOK
4.1 https://m.edsoo.ru/7f41bf72
ITocTOSHHBIN AIIEKTPUIECKUN TOK. 12 Bbubmuoreka LIOK
4.2 | Toku B pa3IMUHBIX Cpeax 1 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny
22
PesepBHOE BpeMms 2
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OBILEE KOJIMYECTBO YACOB 68
10 TIPOT PAMME 3 3

TEMATUYECKOE IIVIAHUPOBAHMH 11 KJIACC

Ne HaumenoBaHue pa3aesoB u KoaunuecTBO yacon DuieKTpOHHBIE (LM (POBLIE)
n/n TeM MPOrpaMMbl oOpa3oBaTebHbIE PecypChl
Bcero | KonTposabnsbie| [IpakTnyeckue
padoThI padoThI
Paznen 1. 9JJIEKTPOANHAMUKA
11 MarnuTtHoOe€ MmoJe. 11 1 3 bubmuoreka LIOK
DJeKTpOMarHuTHAsE MHAYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny
11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHU4eCcKHe U 9 Bu6nmoreka IJOK
AIIEKTPOMArHUTHBIC KOJICOaHUsI 1 https://m.edsoo.ru/7f41c97c
2.2 Mexanudeckue u 5 bubmuoreka LIOK
ANIEKTPOMArHUTHBIC BOJIHBI 1 https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 bubmuoteka LIOK
3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny
24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIIELIMAIEHON TEOPUU 4 1 Bu6nuoreka IJOK
3.1 | orHocuTenpHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny
4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOM ONTHKU 6 bubmuoreka IIOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 Bubmuorexa LIOK
https://m.edsoo.ru/7f41c97c
4.3 ATtoMHoOE sapo 5 BuGmorexa [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazneny
15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 OneMeHThbl aCTPOHOMUHU U 7 1 Bub6mnoreka [JOK
acTpOopU3HKH https://m.edsoo.ru/7f41c97¢

Pazgen 6. OBOBINAIOIIEE IIOBTOPEHHUE

6.1 000061aroIee MOBTOPEHHE 4 Bu6miorexa [OK
https://m.edsoo.ru/7f41c97c
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME 4 7

YYEBHO-METO/IMYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

- Msikumes I'.S.@u3uka. 10 knacc: I'.4. Mskumes, b.b. byxosues, H.H. Corckuii — MockBa
«IIpocsmenune» 2023r.
- Msikumes I'.S.duzuka. 11 knacc: I'.5. Mskumes, b.b. byxosues, H.H. Corckuii — MockBa

«IIpocesamenne» 2023r.
METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

- Caypos 0. A. ®usuxka. [Toypounsie pazpabotku. 10 k1acc Mocksa «IIpocssmienuey 2022r.
- Caypos 0. A. ®usuka. [loypounsie paspadorku. 10 kimacc Mocksa «IIpocssmienuey 2022r.
- B.A. 3a0otusn, B.H. Komucapos ¢puzuka. Kontpons 3Hanuii, ymeHuii HaBbIkoB ydamuxcs 10-11 knaccoB

bazoeriii u npodunbHbi ypoBHH. MockBa «IIpocBsmienney» 2008r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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https://m.edsoo.ru/7f41c97c
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bubnunoreka LIOK

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

bubnunoreka LIOK

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

EcTecTBEeHHO-Hay4YHBIE SKCIIEPUMEHThl — DU3HKa:
Konneknus Poccuiickoro o0mieo0pa3oBaTeabHOTO
noprasa

http://school-collection.edu.ru/collection

OTKpBITHII

http://experiment.edu.ru

3aHuMartenbHas (1)I/I3I/IKa B BOIIpOCAax U OTBCTAX:

http://ens.tpu.ru

Mup usuku: qeMOHCTpanuu (PU3HIECKUX
IKCIIEPUMEHTOB

http://www.phys.spbu.ru/library

OO0yyJaronue TpexXypOBHEBBIC TECTHI IO (pHU3MKE:
caiit B.1. Perenbmana

http://edu.ioffe.ru/edu

CamoTecTupoBaHHUE MIKOJLHUKOB 7-11 KjaccoB u
aOUTYpPUEHTOB IO (PU3HKE

http://metod-f.narod.ru

®usuka mia yaurenen: cait B.H. Eroposoi

http://fizzzika.narod.ru

WNndopmaruka u pusmnka

https://teach-shzz.jimdofree.com/
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