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[NHOACHUTEJIBHAA 3AITNCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHSI Ha YpOBHE cCpemHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUH U TpeOOBaHMH K pe3yjapTaTaM OCBOEHHUS OCHOBHOUM 00pa30BaTeIbHON IPOrpaMMBI,
npencrasieHHbix B ®I'OC COO, a taxke ¢ yu€ToMm QenepanbHOil pabodell mporpaMMbl BOCIUTAHUS U
KOHIICTIIINH MpernogaBanus yueoHoro npeamera «dusnka» B o0pazoBarenbHbIX opranu3zaiusax Poccuiickoit
®denepanny, peajin3yroIuX OCHOBHbIE 00pa30BaTENIbHbBIE POTrPaMMBbI.

Copneprxanue mporpaMMsl 1o (hU3MKE HAPaBICHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHON KaPTHHBI MHUpa
obOyuatonmuxcs 10—11 kmaccoB mpu oOydeHun ux (usumke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
JeAaTeNbHOCTHOTO Tmoaxona. llporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO «
IUIAHUPYEMbIM  JIMYHOCTHBIM, MPEIMETHBIM UM METalpeIMETHBIM pe3yjbTaraM oOOydeHMs, a TaKxke
YUHUTBHIBAET HEOOXOJMMOCTh pEaU3allud MEXKIPEIMETHBIX CBSi3ed (U3UKM C €CTECTBEHHO-HayYHBIMU
yueOHBIMH NpeaMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LI€IM M3y4eHHUsS (U3MKH HA YPOBHE CPEIHErO
oOuiero oOpa3oBaHusl, IJIAHUPYEMbIE PE3YJIbTaThl OCBOECHUS Kypca (PU3UKU: TNYHOCTHBIE, METANPEMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTAaHUPYEMbIE pe3yJIbTaThl OCBOEGHMSI Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCJE IpEeIMETHBIE
pe3yNbTaThl 10 roj1aM 00y4eHus;

coziepkanue yueOHoro npeameta «@u3uka» 1o rogam o0ydeHus..

dusnka KaKk Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYMAas B KadeCTBE y4eOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyxkatoieM Mmupe. [1IkonbHbI Kype Gpusuku
— CHUCTEeMOOOpa3yIOMIMi 11 €CTECTBEHHO-HAYYHBIX yY4EOHBIX MPEAMETOB, MOCKOJIbKY (hPM3MUECKUE 3aKOHbI
JeXaT B OCHOBE NPOLECCOB M SIBICHUM, M3ydyaeMbIX XHMHeH, Ouosoruei, ¢usznueckoil reorpadueit u
acTpoHomuel. Mcnosb30BaHME M aKTUBHOE NPUMEHEHUE (U3MYECKUX 3HAHUN OIpenesseT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOTyYeHHS
HOBBIX MaTEpUAJIOB C 33aJaHHBIMM CBOMcCTBaMHU M Jpyrux. M3ydeHue (u3nku BHOCUT OCHOBHOH BKJIaJ B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydJaromuxcs, B JOPMUPOBAHUE YMEHUN TPUMEHSTh
Hay4HbII METOJI IO3HAHU ITPY BBIOJHEHUU UM Y4e€OHBIX UCCIIE0BAHUII.

B ocHOBY Kypca GU3MKH Ui YpOBHS cpeiHEro o0Iiero o0pa3oBaHMsl MOJI0XKEH pAl UAEH, KOTOPbIE MOKHO
paccMaTpuBaTh KaK MPUHIUIIBI €10 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SIBISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.
Hoes cenepanuzayuu. B cooTBETCTBHM ¢ HeW marepuan Kypca (Gu3MKM 0ObeqUHEH BOKPYr (pusnyeckux
Teopuil. Beaymum B Kypce sBiseTcs (GOpMHUPOBAHUE MPEICTABIECHUI O CTPYKTYPHBIX YPOBHSAX MaTepHH,
BEILECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanmsanyss OpeAnosnaraeT HCHOJIb30BAHWE TI'yMAHHUTapHOro IOTEHLMANa
¢u3n4eckoil HayKd, OCMBICICHUE CBS3U Pa3BUTHUA (U3MKM C pa3BUTHEM OOIIECTBA, a TakXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTMYECKUMHU POOIeMaMu.

Hoes npuxnaomnoti nanpaenrennocmu. Kypc (u3MKM IpeanonaraeT 3HAKOMCTBO C ILIMPOKHUM KPYrom
TEXHUYECKUX U TEXHOJOTMYECKUX IIPUIIOKEHNUN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi IOCPEACTBOM BBEIECHUS DJIEMEHTOB COJIEPXKAHMS, IOCBSIIEHHBIX
HKOJIOTUYECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a
TaKke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMUECKOW O€30M1aCHOCTH.
CTepKHEBBIMH 3JIEMEHTaMU Kypca (HU3UKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs SIBISIOTCS
¢u3nueckue Teopun (popMupoBaHHe NPEACTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3HUECKON TEOPUH, POJIH
(yHJAMEHTAJIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O NPUPOJE, TpaHUIaxX
MPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYYHBIX SBJIEHHUH U MPOIIECCOB).
CucTeMHO-JIeITETbHOCTHBINM TOJAX0X B Kypce (PU3MKHM peanusyercs Mpexkie BCero 3a CUET OpraHu3aliu
HKCMIEPUMEHTAIbHON JesTeNbHOCTH oOyuatomuxcs. Jlns 0Ga3oBoro ypoBHS Kypca (U3MKM — 3TO
UCTIOJIb30BAHUE CUCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIabOpaTOpHBIX padoT,
KOTOpBIE B MporpamMMe Mo (u3MKe OOBEAWHEHBI B OOLIMHA CHHMCOK YYEHHMUECKUX NMPAaKTUYECKUX padoT.
Bbienenne B yka3aHHOM IiepedHe J1a0OpaTOpHBIX padOT, MPOBOAMMBIX Ui KOHTPOJS M OLEHKH,
OCYIIECTBISICTCS YYaCTHUKaMH OOpa30BaTELHOTO IPOLEcca MCXOs M3 OCOOCHHOCTEW IMJIaHMPOBAaHUS U



ocHamieHus kabuHera ¢u3uku. [lpum 3TOM oOOecrmeunBaeTcss OBIAJCHHE OOYUYAIOUUMUCS YMEHUSMU
MIPOBOJNTh KOCBEHHBIC M3MEPEHUS, UCCICIOBAHUS 3aBUCUMOCTEH (PU3UYECKHX BEIUYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bosbiioe BHUMaHHE YAENSETCS PELICHUI0 PACYETHBIX M KAYECTBEHHBIX 3anad. [Ipu 3ToM st pacu€THbIX
3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4Ml C SBHO 3aJaHHON (PU3UYECKON MOJIENBIO, MO3BOJISIFOIINE TPUMEHSTh
M3Yy4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pazjieia Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. Jlyis KadyeCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIIOTCA 3a/laHUsT Ha OOBSICHEHUE IPOTEKAHHS
(U3HYECKUX SBIICHUH W MPOIIECCOB B OKPYXKAIOIIEH JKHU3HH, TpeOyromue BpIO0pa (HU3HUecKoi MOJeIn st
CUTYAIIMH MPAKTUKO-OPUSHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanmsimu GPI'OC COO k marepuanbHO-TEXHUYECKOMY OOECIEUEeHUI0 Y4eOHOTO
mporiecca 0a30BbIi YPOBEHBb Kypca (PM3UKH HA YPOBHE CPEIIHETO 00IIero o0pa3oBaHus JOJHKCH H3y4aThCsl B
YCIIOBUSIX TMPEAMETHOTO KaOuHeTa (M3UKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOMHETAa MPEAMETOB
€CTECTBEHHO-HAyyHOTO TMHKIa. B kabuHere Gu3uku A0MKHO OBITH HeoOXoaumoe J1abopaTopHOe
000pyI0BaHUE /IJIs1 BBITIOJHEHUS YKa3aHHBIX B MPOrpaMMe Mo (PU3MKe YIEHUUYECKUX MPAKTHUYECKUX paboT 1
JE€MOHCTPAIMOHHOE 000PYAOBaHHUE.

JlemoHCTparioHHOe 00opyJoBaHue (HOPMUPYETCS B COOTBETCTBUU C TMPHUHIIUIIOM MHUHHUMAJIbHOU
JIOCTAaTOYHOCTH M OOECNeYMBaeT IMOCTAHOBKY TMEPEUYMCIEHHBIX B TpOrpaMMme MO (PHU3UKE KITIOYEBBIX
JEMOHCTPAINI ISl UCCIIE0BAHUS U3y4aeMbIX SIBIICHUM U MPOIECCOB, IMIUPUUECKUX U (PyHIaMEHTAIIbHBIX
3aKOHOB, MX TEXHHYECKUX MPUMECHECHHI.

JlabopaTopHoe 00OpyaOBaHHUE MJIsT YICHUYECKUX MPAKTHUECKUX PabOT GOpMHUPYETCsl B BHJIC TEMATHUCCKUX
KOMIUIEKTOB M 0OecreunBaeTcsi B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMarhueckue
KOMIUIEKTBI JIa0OpaTOPHOTO OOOPYAOBaHUS OJDKHBI OBITH TIOCTPOCHBI HAa KOMILJIEKCHOM HCIIOJIh30BAHUH
AQHAJIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHUJIE NTU(DPOBHIX
nabopaTopwil.

OCHOBHBIMH TIEISIMU U3YYCHHS GUBHKH B 00IIEeM 00pa30BaHUM SBIISIOTCS:

(dbopMHpoBaHHE MHTEpeca M CTPEeMJICHHsS OOYy4aloUIMXcs K HAyYHOMY H3YYEHUIO IPUPOJBI, Pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ TMO3HAaHUS U (OPMUPOBAHUE UCCIEOBATENIHCKOTO OTHOICHUS
K OKPYXAIOIINM SIBJICHHSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa M3y4eHHs] OCHOB CTPOEHHUS MAaTepuu U
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

¢dbopMupoBaHre yMEHUN OOBSCHATH SIBJICHUS C HCIOJIb30BaHWEM (DU3WYECKUX 3HAHUW UM HAy4YHBIX
JI0Ka3aTeNIbCTB;

(dbopMUpOBaHHE TPECTABICHUN O POJM (DU3UKHU Al Pa3BUTHUSI APYIUX €CTECTBEHHBIX HAayK, TEXHHKU U
TEXHOJIOTUH.

JlocTkeHne 3TUX Lieneil o0ecrieuynBaeTcsl pelieHHeM CIEIYIOIUX 3a7ad B Ipollecce H3y4eHHUs Kypca
(hM3UKH Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHus:

MpHOOpeTeHne CUCTEMBbI 3HAHUK 00 OOImMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIIOUas
MEXaHUKY, MOJIEKYIIAPHYIO (PU3UKY, SJCKTPOJUHAMHKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI acTPO(PHU3UKY;
dbopMHUpOBaHHE yMEHUW NPUMEHSATH TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS (PUIUUYECKUX SIBICHUN B
MPUPOJIC U AJIs IPUHATUS IPAKTUUYECKUX PELICHHUH B MOBCEAHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUSI pa3jMuYHBIX 3a/Jad C SBHO 3aJaHHOM (hU3MYECKOW Mojenblo, 3ajad,
MOIPA3yMEBAIOIINX CAMOCTOSITENIHOE CO3/ITaHNE (PU3UIECKON MOJIENH, aJIeKBaTHOM YCIOBUSM 3aauu;
MOHUMaHue (U3NYECKMX OCHOB U TPHUHIIMIIOB JEHCTBHUS TEXHUYECKUX YCTPOWUCTB M TEXHOJIOTHYECKHX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEFHOTO TUIAHUPOBAHUSA W TPOBENEHUS (DU3HUECKUX DKCIIEPUMEHTOB,
aHallM3a U UHTEpIpEeTay HH(OPMAIIUH, OTIPEACTICHUS TOCTOBEPHOCTH MOJTYYEHHOTO Pe3yIbTara;

CO3/IJaHUE YCIOBUM JUISl pa3BUTUSI YMEHUH TPOEKTHO-UCCIE0BATEIBCKOM, TBOPUECKON AEATENBHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpeHEro obiiero oodpa3zoBanusi oTBOAUTCS 136 yacos:
B 10 kmacce — 68 wacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMMe 1o (U3HMKE MepeueHb Ja0OpaTOPHBIX U MPAKTHUECKUX paboT sBiseTCS
PEKOMEHIOBAHHBIM, YYUTENh JeJaeT BBIOOp MpoBeneHUs TabopaTOpHBIX pabOT M OMBITOB C Y4ETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYarONINXCsl.



COAEPXAHUE OBYUEHUA

10 KJIACC

Paznen 1. ®usnka 1 METOBI HAYYHOTO MO3HAHUSA

®usuka — Hayka o npupoae. HaydHble MeTOIbl MO3HAHUSA OKPYKAIOIIETO MHUpa. Poib skcriepuMeHTa u
TEOPHUH B MPOIECCE TTO3ZHAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue pu3anyeckux siBICHUN U nporeccoB. Hayunbsie runores3sl. @uznyueckre 3aKOHbI U TEOPHUHU.
['panu1pl MpUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSL.

Pomp m mecto ¢u3uku B (GOPMHPOBAHWU COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B MPAKTHUECKOU
NEeITeNbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUUYECKOTO JBMKEHHS. Crctema oTcuéra. Tpaekropus.
[Tepemernienue, cKOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOYKH,
HX TMPOEKIIMU HAa OCU CUCTEMbI KOOpUHAT. ClI0)KEHUE MEPEMEIIEHUHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPAaBHOYCKOpPEHHOE TMPSMOJWHEHHOE MaBHXKeHHEe. ['paduku 3aBHCHMOCTH KOOPJWHAT,
CKOpPOCTH, YCKOPEHHUS, MyTH U TIEPEMEILICHUSI MATEPUATIBHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonunueitHoe nBmwkeHue. [[Br>keHrne MaTepuagIbHOW TOYKH MO OKPYKHOCTH C MOCTOSIHHOW MO MOJIYJIIO
CKOpPOCTBIO.  YTJloBass  CKOpPOCTh, JIMHEWHass  ckopocTh. Ilepmom w  dvactora  oOpaimieHws.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckre yYCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIUJIOMETP, ABMKEHUE CHAPANIOB, IEMHBIE U
PEMEHHBIE TIEpeaaYN.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIMd KHHEMAaTHYECKUX XapaKTePUCTUK IBUKEHHUS.

[IpeoOpazoBaHue ABMXKEHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxeHus Teaa, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO TaACHHS.

Hanpasnenue ckopocTy Ipu ABUAKEHHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXKIY MYTAMH, MNPOMACHHBIMU TEJIOM 32 I[OCJIEI0BATENIbHbIE DPaBHBIE
MIPOMEXKYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHH C HaYalIbHOM CKOPOCTBIO, PABHOU HYIIIO.
N3yuenue nBUKEHUs APUKaA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Tpuniun otHocuTenbHOCTH ['anunes. [lepssiil 3akoH HproToHa. MHEepLMaibHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepnosunmu cuil. Bropoil 3akoH HploTOHa A MaTepuanbHOM TOYKH.
Tperuii 3akoH HproTOHA U1 MaTepUanbHbIX TOYEK.

3akoH BceMHpHOTO TAroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckolbkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUSI U cuia TpeHus mokos. Kosddunument tperns. Cuna COMpOTHBICHUS MPU JBWKEHUHM Tela B
YKUJIKOCTH WJIU Ta3e.

[TocTynarensHO€ ¥ BpalaTeabHOE IBUKEHHE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CUJIBI OTHOCHUTENBHO OCH BpalieHus. [liieuo cuiel. YciioBus paBHOBECUS TBEPAOIO TEA.



TexHuueckue yCTpoCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOJIINUIIHUKH, JBM)KEHHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIUX TEI.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT Aepopmariu.

HeBecomocts. Bec Terna npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHEeHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenue nsuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YIPYTOCTH, BO3HMKAIOIIMX B MPYXUHE M PE3NHOBOM OOpasle, OT HX
nedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeNA, UMEIOLIEr0 OCh BPAIICHHUS.

Tema 3. 3axoHbl coxpaneHus 8 MexaHuke

Nmnynec MaTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalbHbIX ToueK. VIMIynbC CUiIbl U HW3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXpaHeHUsl uMIyibca. PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaibHoi Touku. TeopeMa 00 M3MEHEHUN KUHETUUECKOM SHEPTUH.
[ToTenumaneHas sHeprud. [loTeHManbHas 3Heprus yrnpyro aegopMupoBaHHON NMpyxuHbl. [loTeHIManpHas
SHEprus Tejia BOIN3H MOBEPXHOCTU 3EMIIN.

[loreHuaneHble M HEMOTEHLHMANbHble CHIIBL. CBS3b Pa0OThl HENOTEHIMAIbHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBECHHS.

Texnuyeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: BOJIOMET, KONEp, MNPYKUHHBIA IHMCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMILYJIbCA.

PeakTuBHOE nBMKEHUE.

Ilepexoa MOTEeHUMATBHON SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yueHne abCcotOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHHEM MEXAHWYECKOM 3HEpruM Teja Ha MpUMepe PacTsKEHUs
PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsapHas pu3uka u TepMOIMHAMUKA

Tema 1. Ocro8bl MONEKYIAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE MOJIOKEHHUS MOJIEKYIIPHO-KUHETUYECKOH TEOpPUH M MX OIbITHOe 00OCHOBaHHE. bpoyHOBckoe
newkenue. Iuddysus. Xapaxkrep IBHKEHHS W B3aUMOJICHCTBHSA YacTHUIl BellecTBa. Mojenu CTPOCHMS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ M OOBSICHEHHE CBOICTB BelleCTBAa HAa OCHOBE ITHX Mojeinei. Macca u
pasMepsl MoJiekyil. Konnuaectso Bemectsa. Ilocrosiunas ABoranpo.

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUUECKONM TEOPHHM HJICANBbHOIO rasa.
AbGconoTHas Temreparypa Kak Mepa CpeJHed KMHETHYECKOM SHepruM TEIUIOBOIO JBMXKEHHS YacTHIl rasa.
[kana temneparyp KensBuHa. ['a30Bble 3akoHbI. YpaBHeHne MeHeneesa—Kianeiipona. 3akoH JlanbToHa.
M3onpoueccsl B H€abHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mnpencTaBlieHUe
M30TIPOIIECCOB: 30TEpMa, H30X0pa, n300apa.

Texuuueckue ycTpoiicTBa U MPaKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbITHl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BemlecTBa, (oTtorpaduu MOJEKYJl OpTraHHYeCKUX
COCIMHECHUN.

OmnbiTel 0 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Monens onbita LlTepHua.

OnbIThI, TOKa3bIBAIOLINE CYILIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOIEHCTBUSL.

Monens, WuUTIOCTpUpYIOLIas IpUpoLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HIUTFOCTPUPYIOIINE YPaBHEHNUE COCTOSIHUS UAEAIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenrne Macchl BO3JyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MepeHuil o0bEMa KOMHAThI, JaBJICHUS U
TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Ta3a.

Tema 2. Ocrogbl mepmMoOUHAMUKU

TepMoaunamuueckass cuctemMa. BHYTpeHHsISI 3HEpPrusi TEPMOJAMHAMUYECKOM CHCTEMbI U CHOCOOBI €€
n3MeHeHus. KonnuectBo TemnoTsl U paboTa. BHyTpeHHss sHEprusi 0JJHOATOMHOTO HIealbHOIO Tra3a. Bussl
TEIUIONEepeiau: TEeIUIONPOBOJHOCTh, KOHBEKIMS, U3Iy4eHHE. YenbHas TeMJIO0EMKOCTh BEIECTBa.
KonunuecTBo TemnoTel npu Temionepeaaye.

[Tonatue o0 ammabGatHOM Tmiporiecce. [lepBbIit 3akoH TepmoauHamuku. [IpuMeHeHHe TepBOro 3aKoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas untepnperanus padboTsl rasa.

Bropoii 3akon TepmonHamMuki. HeoOGpaTUMOCTh TIPOIIECCOB B MMPUPO/IE.

TermoBbie mammubl. [lpuHnunel geicTBus TemmoBeIX MamuH. [IpeoOpa3oBaHMsl SHEPrHUM B TEIMJIOBBIX
MamunHax. Koadduuuent nonesnoro aeiictBusi teruioBod mamubbl. Lukn KapHo m ero koadduimeHt
MOJIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEINIOIHEPTETUKH.

Texnuueckue ycTpoilcTBa M MPaKTUUYECKOE NMPUMEHEHHE: IBUTaTelb BHYTPEHHETO CropaHus, ObITOBOM
XOJIOIMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruu Tejla IMPU COBEPUICHUH pPabOThl: BbUIET MPOOKHM K3 OYTBUIKH O]
JEHCTBHUEM CKAaTOTO BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTéM TpeHHUsl (BUICOIEMOHCTPAIINS ).
N3menenne BHyTpeHHEH sHepruu (TemMrepaTypbl) Tella Ipy Terionepeaaye.

OnbIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBEIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne yaenbHOM TENI0EMKOCTH.

Tema 3. Aepecammusie cocmosinus sewecmea. Pazosvie nepexoovl

[TapoobOpa3zoBanue u konjeHcauus. Vcnapenue u kuneHue. AOCOJIIOTHAsS W OTHOCHUTEIbHAs BIJIAXKHOCTD
Bo31tyxa. HaceleHnslit map. Y aenabHas Temiora napooopa3zoBaHus. 3aBUCUMOCTb TEMIIEPAaTyphbl KUTIEHUS OT
JTABJICHHUS.

TBépnoe teno. Kpucrammmueckue u amopdubie Tena. AHM30TPONHS CBOMCTB KpucTauioB. JKumkue
kpuctaibl. CoBpeMeHHble Marepuainbl. [lnaBnenue u kpucrammuzanus. YJenbHas TEIJIOTa IUIABICHHUS.
Cybnumarusi.

YpaBHEeHHE TEIIOBOTO OanaHca.

Texnuyeckre YCTpOHCTBA U NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U TCUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUU TOJYYEeHUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus U MIaBJICHUs KPUCTAILTMNYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsvie pabomul

N3mepenne OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazgen 4. DnexrpoauHamuka



Tema 1. dnexmpocmamuxa

OnexTpusanus Tea. DIeKTpUuuecKuil 3apsia. JBa Buaa aJIeKTpUUecKUX 3apsiioB. IIpoBOIHUKY, IUANEKTPUKU
Y NOJIyITPOBOIHUKHU. 3aKOH COXPaHEHUs AIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToudeuHbIl 3J€KTpUYECKHM 3apsif. DJIEKTPUUECKOE TMOJIe.
Hanpsbk€HHOCTE  dnekrpuyeckoro mnotid. lIpuHmMn cyneprnosuuuy  3JIeKTpUYeCKHX MoJied. JluHum
HaNpsHKEHHOCTH AJIEKTPUYECKOTO TIOJISL.

Pabora cui anekrpocrarnyeckoro moiist. [lorenmman. PasHocTs moternmanos. [IpoBOJHUKY M AUAIEKTPUKH
B AJIEKTPOCTATUUECKOM MoJie. J{u3aeKTpuyecKasi IpOHUIAEMOCTb.

OnextpoéMkocTh. KonzaeHcaTop. DNEKTpOEMKOCTh IJIOCKOIO KOHJEHCATOpa. OHEprus 3apsHKEHHOIO
KOHJIEHCATOPA.

TexHuueckue yCcTpOHCTBA M NMPAKTUYECKOE IPUMEHEHHUE: AIIEKTPOCKOIL, IEKTPOMETP, IEKTPOCTATUYECKAs
3aluTa, 3a3€MJIEHUE AIEKTPOIPUOOPOB, KOHAEHCATOP, KOMMPOBAIbHbIN annapar, CTpyHHbIA IPUHTED.
Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EeKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOMIAN MJIACTUH, PACCTOSHUS MEXy HUMU U
JTUBIIEKTPAYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosnuwiil 21ekmpudeckuti mox. Toxu 6 pasiuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAHUS SJEKTpUYECKOro Toka. Mcrounmkm Toka. Cuia Toka.
[TocTosiHHBIM TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LETnH.

DNEeKTpUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTHUBIIEHHE BellecTBa. [locnenoBarenpHoe, mapauienbHOE,
CMELIaHHOE COEIMHEHNE TPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOmHOCTD 3JEKTPUUECKOTO TOKA.
DNEeKTpOABMKYILAs CUla U BHYTPEHHEE COINPOTHBJICHUE MCTOYHMKA TOKa. 3akoH Oma Uil MOJHOU
(3aMKHYTOI) AyIeKTpuueckoit ernu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas TPOBOAUMOCTbD TBEPIBIX METAIOB. 3ABUCUMOCTD COIIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.
CBepXnpoBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs ¥ PUMECHAs IIPOBOJAUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA p—N-Tiepexoa.
[TonynpoBOAHUKOBBIE TPUOOPHI.

DONEeKTpUYECKU TOK B pacTBOpax M paciulaBax »3JIEKTPOJUTOB. OJEKTPOIMTHYECKAs JAUCCOLUALIMS.
DIeKTpOoIu3.

DneKTpuYeCcKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [Inazma.
TexHnueckre ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, ICTOUYHUKH TOKa,
AIIEKTPOHArpeBaTENIbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIN JHOJ], TEPMHUCTOPHI 1 (OTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIH MO0/, TalIbBAHUKA.
Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUSI LIWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJN MONEPEYHOrO CEUEHUs
Y Marepua’na.

CMenaHHOE COEIMHEHUE TPOBOIHUKOB.

[IpsiMmoe n3Mepenue >MeKTpoABMKYIIEH criibl. KopoTkoe 3aMbIkaHNe TaIbBAHMYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.



OnHOCTOPOHHSISI TPOBOAUMOCTH THO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yueHne cMemanHOro COeIMHEHUS PE3UCTOPOB.

W3mepenne >1eKTpoABIKYILEH CHITbI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHHUS.

Habmonenue anexrponunsa.

MexnpenMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCYIIECTBISETCS € Y4ETOM COJIEPKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMU MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadul U TEXHOJIOTHH.
Mescnpeomemnusie noHamusi, CBI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO IO3HAHUS: SBIICHHE, HAYYHBIN
daxT, rumoTes3a, ¢u3MUECKas BEIMYMHA, 3aKOH, TEOpHWs, HAOIIOJEHUE, DKCIIEPHUMEHT, MOJECINPOBAHHE,
MO/IeNb, U3MEPEHHE.

Mamemamuxa: penieHue CHCTEMbl YpaBHEHHH, JUHEHHas (yHKIUs, napadona, rumnepbosia, uX rpaguku U
CBOWCTBA, TpPUTOHOMETpUYECKWE (YHKIHMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUU Ha OCHU KOOPIMHAT, CIOKEHHE BEKTOPOB.
buonocusn: Mexanuueckoe JBW)KEHHE B JKMBOM mpupone, auddys3us, 0OCMOC, TEMI00OMEH KHUBBIX
OpraHu3MoB (BUIBI TEIIONIEPEAAaYH, TETIOBOE PAaBHOBECHUE), DTICKTPUIECKUE SBJICHHUS B )KUBOH MPHUPO/IE.
Xumus: TACKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBAa, MOJISIpHAsT Macca,
TEIUIOBBIC CBOWMCTBA TBEPIBIX TN, OJKUAKOCTEH W Ta30B, OJIIEKTPHUYECKHE CBOHCTBA METAJUIOB,
AIIEKTPOIUTHIECKAS JUCCOIHAIINS, TATbBAHHKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUe BIKEHUH C WCIIOJIB30BAHUEM MEXaHW3MOB, YUET TpEHHs B TEXHUKE,
MOJIIIAITHUKHY, WCIOJh30BaHNE 3aKOHA COXpPAHEHMs HWMITyJIbCa B TEXHHKE (pakera, BOJAOMET W JIpyrue),
JIBUTATENlb BHYTPEHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOW XOJOAMIBHHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
MOJIydeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAaHOMAaTepUAIOB, ¥ HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl  3alllUTa, 3a3€MJIGHHE  AJIEKTPONPUOOpPOB,  KCEPOKC, CTPYHHBIM  MpUHTED,
AIIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, TEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBaHHKA.

11 KJTACC

Paznen 4. DnexkTpoauHamuka

Tema 3. Maenumnoe none. dnekmpomacHumHas UHOYKYus.

[ToctosiHubie MarHuThl. B3auMojelicTBUE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoje. Bekrop mMarHUTHOM
UHAYKIUU. [[pUuHIUI cynepno3uiuyM MarHUTHBIX MoJied. JInHuu mMarHuTtHOW MHAYKIUU. KapTuHa nuHMi
MarHUTHOM MHIYKIUM TOJISI TOCTOSTHHBIX MAarHUTOB.

MaruuTHO€E 10Jie TPOBOJAHUKA ¢ TOKOM. KapTuHa JTUHUN MHIYKIUK MAarHUTHOTO TOJIS JUIMHHOTO MPSAMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHMKA, KaTylIKU ¢ TokoM. OnbIT Dpcrena. B3aumonelicreue
MPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAIPaBIICHUE.

Cuna Jlopenna, €€ MOIyab M HarpasiieHue. [[BrkeHue 3apsKE€HHON 4YacTULbl B OJHOPOAHOM MAarHUTHOM
nose. Pabota cunbl Jlopenna.

SBneHue >neKTpoMarHuTHOM MHAYKUUHU. [IoTOK BEKTOpa MarHUTHOM MHAYKLUMH. DJIEKTPOABUKYILIAS CHUIIA
WHIYKIUU. 3aKOH 3JIEKTpOMarHuTHOM unaykuuu dapazes.

BuxpeBoe »snekrpuueckoe moJie. DIEKTPOABMXKYILAs CHJIAa MHAYKIUUA B TMPOBOJHUKE, ABUXKYIIEMCS
MOCTYMATEIbHO B OJAHOPOJHOM MarHUTHOM TOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOABHKYILAsA CUIIA CAMOUHTYKIINH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHuueckre yCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: IOCTOSIHHbIE MAarHUThl, AIIEKTPOMArHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM II0JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJISL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW HHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYILEH CHIIbI UHIYKIIMH OT CKOPOCTH M3MEHEHHUSI MarHUTHOT'O MOTOKa.
SIBneHune caMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

HccnenoBanue 1efcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBiIeHUS IEKTPOMarHUTHOM MHIYKIINH.

Paznen 5. Konebanust 1 BOIHbI

Tema 1. Mexanuueckue u 31eKmpomazHumHule Ko1eOanus

Konebarenbnas cucrema. CBoOoaHbIe MexaHHYeckue Kojebanus. ['apmonmueckue kosnebanus. [lepuon,
4yacToTa, aMIiuTyaa u (asza konedbanuid. [IpyxuHHbIN MasTHUK. MaTemaTHUecKUil MasTHUK. YpaBHEHUE
rapMoHH4ecKHUX Kosiebanuil. [IpeBpaienue sHeprun Npu rapMOHMUECKUX KOJIeOaHHIX.

Konebarenbubiit koHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHMSI B HJICATBHOM KOJIeOAaTeIbHOM
KOHType. AHAJIOTHUSI MEXKIYy MEXaHHUUYECKHUMU M 3JIEKTPOMarHUTHbIMU KoseOaHusimu. ®opmyna TomcoHa.
3aKOH COXpaHEeHHs SHEPTUU B UACATLHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxaolUX KoJebaHUAX. BbIHyXIeHHbIE MexaHUdeckue KojebaHus. Pe3zoHaHc.
BoinykeHHbBIE 37IEKTPOMAarHUTHBIE KOJIeOaHMUSI.

[Tepemennbiii Tok. CUHYCOMAAIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
NefcTBYyIOIIee 3HAUEHNUE CUITBbI TOKA U HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W TMOTPEOIECHUE SIECKTPUUYCCKON SHEPIHH. IKOJOTHUYECKHE
PHUCKHU TIPH MPOU3BOJACTBE AMEKTpodHeprun. KynbTypa HCIOIb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOI
KU3HU.

Texnuueckue yCcTpoONCTBA M MPAKTUYECKOE MPUMEHEHHUE: NEKTPUUYECKHI 3BOHOK, TeHepaTop MepeMEHHOTr0
TOKa, JINHUU DJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).
HaGnrogenue 3aryxarmmux KojJeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmmorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKa M HAMNPSHKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc npu nocneaoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHIEHCATOPA.
Monenb TUHUY 3IIEKTpOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MaJIbIX KoJieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Tpy3a.
HccnenoBanne NepeMEHHOTO TOKa B LIEMH M3 IOCIEA0BATEIBHO COSAMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbLE GOIHbL

Mexanuueckue BOJHBI, ycloBUs pacnpoctpaneHus. [lepuoa. CKOpoCcTh pacipoCTpaHEHHs U JIMHA BOJIHBI.
[Tonepeunsie u mpoaoabHBIE BOTHBL. MHTepdepermus u qudpakips MexaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBL. YCIOBUS H3JIY4Y€HHUS SJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTauus
BekTopoB E, B, VB anexktpomarautHOoil BonHe. CBOMCTBAa AJIEKTPOMATrHUTHBIX BOJH: OTpaKEHUE,
penoMIIeHre, moJspu3anus, Judpakmus, uarepdeperius. CKOPOCTh AMEKTPOMArHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHne AIeKTpOMarHuTHBIX BOJTH B TEXHUKE U OBITY.



[IpuHIUIIBI paUOCBA3U U TeJIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbl.

TexHuueckre yCcTpoCTBa W IMPAKTUYECKOE NMPUMEHEHHUE: MY3BbIKAJbHbIE WHCTPYMEHTHI, YJIbTPa3BYKOBAs
JMarHOCTHKA B TEXHUKE U MEIHUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neyp.
Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE NOMIEPEYHBIX U MTPOOIBHBIX BOJIH.

Koneburomieecst Teo Kak HICTOYHHUK 3BYKA.

Habnronenue oTpakeHHs U MPEIOMIICHUS MEXaHHUECKUX BOJIH.

Habmonenue naTepdepeHInu U qUPpakiud MEXaHHIECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILIMTYION U 9aCTOTON KOJICOaHHIA.

HccnenoBanue CBOWMCTB DJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MPEIOMIICHUE, MOoJIspu3anus, Tudpakuus,
uHTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMoNMHEIHOE paclpoCTpaHEHHE CBETa B OAHOPOIHOM cpene. Jlyd cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoenne n3o0pakeHuil B IIOCKOM 3epKaie.
[Ipenomiienne cBeta. 3akoHBI TpeIoOMIIEHUS cBeTa. AOCONIOTHBINM TMOKa3zaTesnb mpenomiieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yroi mojHoro BHyTPEeHHETO OTPaKEeHUSI.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LBer.

Cobuparomue 1 pacceuBarolue JUH3bl. ToHKas TuH3a. POKYCHOE PacCTOSTHUE U ONTHUYECKasl Cujla TOHKOMN
muH3bl. [locTpoenune u3oOpakeHu B coOMparomMX M pacceuBaroluX JuH3ax. DopMmyna TOHKOM JIMH3BI.
VBenndeHre, 1aBaeMoe TUH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOIIOJCHUS MaKCUMyMOB
1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT IBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cera. JudpakunonHas pemérka. YcinoBrue HaOMIOACHUS TTaBHBIX MAKCUMYMOB MpU MaJeHUU
MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(GPAKIIUOHHYIO PEUIETKY.

[Tongpuzanus ceera.

Texnuueckue ycTpoiicTBa W MPaKTUUYECKOE NPUMEHEHHWE: OYKH, JIyna, ¢oToanmnapar, MPOEKIIMOHHBIN
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, AU(pakiinoHHas peméTka, MoJIIpOu/I.
Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpakeHUE U mpejomiieHue ceeta. OnTudeckue mpruoophl.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiinu crera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

HaGnronenue nucnepcun cBerta.

Pazgen 6. OcHOBEI CIIeLHaIbHOM TCOPHUU OTHOCUTCIIBHOCTHU

rpaHI/IL[LI MNPUMCHUMOCTU KJIaCCUUECKON MEXaHHUKHU. HOCTyJ'IaTBI CIICLIMAJIbHOM TCOPHUU OTHOCUTCIILHOCTHU!
HWHBAPUAHTHOCTb MOJYJIA CKOPOCTH CBECTA B BAKYYMEC, IIPUHIUIT OTHOCUTCIBHOCTH OUHIITEHHA.
OTHOCHTENBHOCTh OHOBPCMCHHOCTH. 3aMe,Z[J'ICHI/IC BPEMCHHU U COKpALICHUC IJINHEI.

3Hepr1/1;1 1 UMITYJIBC peH}ITI/IBI/ICTCKOﬁ YaCTHUIIBI.

CBs3b MacCCHI C BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. SHCPFI/I}I IIOKOA.



Paznen 7. KBanToBas ¢usnka

Tema 1. Dnemenmsvi K8AHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBs3u 3Hepruu GoTOHA € €ro YaCTOTON. DHEPrusl U UMIYNbC (OTOHA.
OtkpeiTue U uccinenoBanue Gotordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl GoTodddexTa. YpaBHEHHE
OunmTeitHa i Gotodddekra. «KpacHas rpanunay Gotodaddexra.

Hasnenue ceera. Onbith [1. H. Jlebenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texauueckne ycTpoicTBa W NMPAaKTUYECKOE IMPUMEHEHHUE: (OTOIIEMEHT, POTOATIMK, COTHEUHAs OaTapes,
CBETOJINO/I.

Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELTHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -uactuil. [lmanerapHas Mozenb aroma.
[Toctynatel bopa. M3nyuenue u nornomnieHne GOTOHOB MPH MEPEX0Jie aTOMa C OJHOTO YPOBHS 3HEPrUU Ha
npyroii. Buasl criektpoB. CriekTp ypOBHEHN SHEPTUM aToOMa BOAOPOAA.

BonnHoBsie cBoMicTBa yacTull. Bomuel ne bpoins. KopnyckynspHO-BOJIHOBOM Tyann3M.

CroHTaHHOE W BBIHYXICHHOE H3TydCHHE.

TexHuueckne ycTpoiCTBa M TMPAKTHUYECKOE NMPUMEHEHHE: CHEKTPaIbHBIM aHaln3 (CIEKTPOCKOI), jasep,
KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenre ATUHBI BOJHBI JIa3epa.

HaGnronenne nuHEHYaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Halnronenue nuHeH4aToro CrekTpa.

Tema 3. Amomroe s0po

DKCIIEpUMEHTHI, JIOKA3bIBAIOLIUE CJOXKHOCTh CTpoeHHUs sAnapa. OTKpbITHE pPaguoaKTUBHOCTU. ONBITHI
Pezepdopna mo ompeneneHuro cocTaBa paauoakTHBHOrO u3iaydeHus. CBoiicTBa anbda-, Oera-, raMma-
u3NydeHus. BausHue paauoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.

OTtkpeITHE TTpOoTOHA U HeMTpoHa. HykinonHas mozens siapa I eiizenoepra—lBanenko. 3apsan sapa. MaccoBoe
qucio sapa. M30Tonsl.

Anbda-pacnaa. DIEeKTpOHHBIH U MO3UTPOHHBIA Oera-pacnan. ['aMMa-usnydenue. 3aKOH PaJuOaKTHBHOTO
pacmana.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenve u CUHTE3 siIep.

Snepusiii  peaktop. TepmosimepHbiii cuHTe3. I[IpoOneMbl ¥ MEPCHEKTUBBI SIIEPHONW  SHEPTETHKHU.
DKOJIOTUYECKHE aCMIEKTHI SIIEPHON SHEPTETHKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pus3nueckoit KapTUHBI MUpA.

TexHnueckre ycTpoilcTBa U MPAKTUUECKOE NMPUMEHEHUE: TI0O3UMETP, KaMepa BuiibcoHa, siiepHbIid peakTop,
aToMmHas 6omOa.

Jlemoncmpayuu

Cu€TYMK MOHU3HUPYIOIIUX YACTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmsvie pabomul

HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM GoTorpadusim).



Paznen 8. DneMeHTB acCTPOHOMHUU M aCTPOPU3UKU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé31n0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHnas cucrema.

Connue. CosiHeuHass akTUBHOCTb. Mcrtounuk »sHeprun ConHua u  3BE3A. 3BE31bI, UX OCHOBHBIE
XapaKTepUCTUKH.  JluarpaMma  «CHEKTpajbHBIM  KJIacC  —  CBETUMOCTb».  3BE31bl  IJIABHOM
[IOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» sl 3BE3] TJIAaBHOM MOCIEA0BATENbHOCTH.
Buyrpennee ctpoenue 3BE3a. COBpeMEHHbIE NMPEACTABICHMSI O MPOUCXOXKIAEHUM U 3Boimtonuu ConHua u
3BE3/. DTambl )KU3HU 3BE3L.

Mneunsiii [lyre — nama T'anaktuxa. [lonoxxenune u nBukenne Connua B [Manmaktuke. Tumbl ranaxtuk.
Panuoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa00mia. Pasberanue ranaxtuk. Teopust Bosnbiioro B3peiBa.
PennkroBoe nznydeHue.

Macmrabnast ctpykrypa Beenennoil. Meraranakruka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmtoenust HeBOOPYKEHHBIM IJ1a30M C UCHOJB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUN IS ONpe/eTIeHUS
MOJIOKEHNsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ius CeBepHOro moiyumapus u
SIPKHE 3BE3IBI.

Hab6nronenus B reneckon Jlynsl, raner, Maeurnoro ITyTu.

O6o061maroniee NTOBTOPEHNE

Ponp Qu3umku U acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTWUYECKOH, COIMAIbHOM M 3THYecKOW cdepax
NEeSITEeIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU M aCTPOHOMHH B COBPEMEHHOM HayyHOM KapTHMHE MHpa,
posib ¢usznyecKkol Teopun B (GOPMUPOBAHUU MPEACTABIEHUN O (U3NYECKON KapTUHE MHpa, MECTO
¢u3n4eckoil KapTHHBI MHMpa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX IIPEACTaBIECHUN O
IIPUPOJIE.

MexnpenMeTHbIE CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS € YYETOM COJEPIKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUHU, XMMUH, reorpaduu U TEXHOJIOTHH.
Mesicnpeomemuvie nonsamus, CBA3aHHbBIE C MU3YYEHHEM METOJIOB HAy4YHOIO MO3HAHUS: SBJICHHE, HAyYHBIN
¢baxT, runotesa, (u3MUEcKas BEIMUYMHA, 3aKOH, TEOpUs, HAOIIOAEHHUE, HKCIEPHUMEHT, MOJEINPOBaHHE,
MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETpUUYECKHE (DYHKLIMU: CUHYC, KOCUHYC, TaHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX INPOCKUUU HA OCH KOOPIMHAT,
CIIO)KEHHE BEKTOPOB, IIPOM3BOJHBIC JJIEMEHTApHbIX (YHKUUH, NPU3HAKU MON00US TpPEyrojJbHHUKOB,
olpeieNieHue IO IIIOCKUX Guryp u o0bEma Tel.

Buonoeus: anekrpuueckue SBICHUA B JKUBOM Npupoje, KosebaTelabHbIC ABWKEHHMS B KUBOM HPUPOE,
ONTHUYECKUE SBJICHUS B )KUBOU NPUPOJE, NEHCTBUE paAUALlUN HA )KUBbIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHMs
KPUCTALUIMYECKON PEIETKH, CIIEKTPATIbHBIN aHAIIN3.

l'eocpaghus: MmarHuTHbIE TOJOCA 3€MIIM, 3aJIe)KH MAarHUTHBIX PyH, (oTochEMKa 3eMHON MOBEPXHOCTH,
IIPEICKa3aHue 36MIIETPSICEHUM.

Texnonocus: TMHUAN DIIEKTPOIIEpeNad, NEHEpPaToOp MEPEMEHHOIO TOKA, 3JIEKTPOJBMIAaTENb, WHAYKIIMOHHAS
nedb, pajgap, pajUONpPHEMHUK, TeNeBU30p, aHTeHHa, TenedgoH, CBU-meub, NMPOEKIMOHHBIN ammapar,
BOJIOKOHHAs! OIITHKA, COJTHEUHAas OaTapes.

INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOIPAMMLBI 110 ®U3UKE HA VYPOBHE
CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

OcBoenne yueOHoro npeamera «Du3uka» Ha ypOBHE cpenHero oomiero obpasoBaHus (0a30BBIN ypOBEHB)
JOJKHO OO0EeCHeunuTh JOCTHKEHHE CIEAYIOIUX JIMYHOCTHBIX, METAMpeAMETHBIX U TMPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.



JIMYHOCTHBIE PE3VJIBTATHI

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUS y4deOHOro mpeamera «®DPu3MKa» MOJDKHBI OTPakaTh TOTOBHOCTh H
CIOCOOHOCTh OOYYaIONIUXCs PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIHYHOCTH,
CHCTEMOHW ILIEHHOCTHBIX OpPHUEHTAlW{, TO3UTHUBHBIX BHYTPEHHHUX YOSKICHHH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHMCKOro 0OIleCTBa, pacIIMpeHHE JKU3HEHHOTO OIbITa M OIbITa
NESITEIbHOCTH B TPOILIECCE PEaTU3alMyd OCHOBHBIX HAlpaBJIE€HUN BOCHUTATELHOW AESTEIBHOCTH, B TOM
YlCJIe B YaCTHU:

1) rpakaaHCKOTrO BOCITMTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIUU OOYYaAIOUIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJULMOHHBIX 00I1€YeIOBEYECKHX T'YMAaHUCTHUECKUX U IEMOKPATUUECKUX 1IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax TI'pakJaHCKOro OOIlecTBa, y4acTBOBaTh B
camMoOyINpaBJeHUH B 00pa30BaTeIbHONW OpraHU3alliy;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHM C HX (DYHKUHUAMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESITENbHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUICKON TPaXIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTHXKEHUSM POCCUUCKHX YYEHBIX B 00JacTH
(U3HUKHN U TEXHUKH;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OIICHMBATh CUTYAalMI0 U MPUHUMATh OCO3HAHHBIE PEILIEHUS, OPHEHTUPYSICh HAa MOpPAJIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAyILEro;

4) 5CTeTHYECKOTO BOCITUTAHHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYLIETo (U3NUECKOU
HayKe;

5) TpyI0BOrO BOCIIUTAHHUS:

UHTEpeC K Pa3MuHbIM chepaM MpodeccHOHATBHON AEATEIIBHOCTH, B TOM YUCIE CBA3aHHBIM C (DPU3UKON U
TEXHUKOH, yMEHHME cOBeplIaTh OCO3HAHHBIA BBIOOp Oyayliei mpodeccuu U pealu3oBbIBATE COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMUIO U caMOOOpPa30BaHUIO B 00JIACTH (PU3MKHU Ha MPOTSKEHUU BCEH
KU3HH;

6) 9KOJOrUYECKOro BOCIIUTAHUSL:

C(OPMHUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYypbl, OCO3HAHUE TJOOAJBHOIO XapakTepa 3KOJOTHUECKUX
npooseM;

IUIAHUPOBAHUE U OCYILECTBICHUE JCHCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHHUS LiEed yCTONYUBOIO
pa3BUTHS YEIIOBEYECTBA;

pacIIMpEeHUE OIbITa AEATEIbHOCTU JKOJIOTMUECKON HAIpPaBIECHHOCTU HAa OCHOBE MMEIOIIMXCS 3HAHUHM IO
¢dusuke;

7) LEHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (U3MUECKOU
HayKH;

OCO3HaHME LIEHHOCTH HAy4YHOH JAEATEeNIbHOCTH, TOTOBHOCTbh B IPOLIECCE M3YYEHMS (PU3MKH OCYIIECTBIIATDH
IIPOEKTHYIO M MCCIIEA0BATEIBCKYIO IEATEIBHOCTD MHANBUIYAJIBHO U B IPYIIIIE.



METAITIPEJIMETHBIE PE3YJIbTATHI

[To3HaBaTenbHBIC YHUBEPCATLHBIC YISOHBIC JCHCTBUS

bazoBbie oruueckue AeHCTBUS:

CaMOCTOSITEIBHO (POPMYITHPOBATH M AKTYATM3UPOBATH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
OTIPENIEIATh LU ACITeIbHOCTH, 33J]aBaTh [MapaMeTPbl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBACMBIX (PH3NYCCKHUX SBICHUSIX;

pa3zpabaTeiBaTh IUIAH pEIICHHWS TPOOJeMbl ¢ Yy4ETOM aHaIW3a WMCIOIIUXCS MaTCPUATBHBIX |
HEMaTepHUaIbHbBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JCSITECIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIICHHUBATH PUCKH
MMOCJICACTBUM ACATCIBHOCTH;

KOOPJAMHUPOBATh U BBIMOJHITH PadOTy B YCIOBHUSIX PEATBbHOTO, BUPTYaJTbHOTO U KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

bazoBrie niccnenoBaTebCKUe ISHCTBUS:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PU3UYECKON HAYKH;

BIIAJIETh HABBIKAMHM Y4e€OHO-HCCIEAOBATEIbCKOM M TMPOEKTHOM NEATeTbHOCTH B 00JacTH  (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOHMCKY METOJIOB pElIeHUs 3a7ad (PU3NIECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUSI;

BIIQJIETh BUJAMU JCSITEIBHOCTH TO MOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIuH, MPeoOpPa3OBaHUIO U
MIPUMEHEHHIO B PA3JINYHBIX YUEOHBIX CHUTYallUsIX, B TOM YHCJIC MPU CO3/IaHUU YI€OHBIX TIPOEKTOB B 00IacTH
¢buzuky;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJIM3UPOBATh 3a/1auy, BBIJIBUTATh THIOTE3Yy €€ PEIICHHS,
HaxOJIUTh apTyMEHTHl IS JOKAa3aTelbCTBA CBOMX YTBEPXKIEHWMW, 3a/JaBaTh NapaMeTpbl U KPUTEPHUH
pereHus;

AQHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ pEIICHUS 3aJauyd  pe3ynbTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh M3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATEIILHON JACSITCIIBHOCTH, B TOM YHCIE TIPH
M3y4eHUHn (PU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYaIlHsM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUSI 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OpUrHHAIBHBIC MTOAXOAbl U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOYCKAIOIUE ATbTCPHATUBHBIC PEIICHHUS.

Pabota ¢ nadopmanmei:

BJIQJIETh HABBIKAMHU MOJIy4YeHUsT HMHGOpMAIUU (DU3UIECKOTO COJCP)KaHMUsSI U3 MCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIPHO OCYIIECTBIIATh TIOWCK, aHalu3, CHCTEeMAaTH3allMI0 W WHTEPIpETalio HHPOPMAIUHA
pa3IUYHBIX BUJIOB U (DOPM MpEICTABIICHNUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(OPMAITUH;

UCIO0JIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHN B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHM3alMOHHBIX 3aJady C COONMOJeHHeM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U STUYECKHX HOPM, HOPM HHMOPMAIMOHHON
0€30I1aCHOCTH;

CO3aBaTh TEKCTHI (PU3NYECKOTO COJEPkKAHUS B pa3NUYHbBIX (popmaTax ¢ yuéToM HazHadeHHs] HH(GOPMAIUU U
1[EJIeBOW ayTUTOPUH, BBIOUpPAs ONTUMAIbHYIO0 (POpPMY MIPEICTABICHHS U BU3yaIU3aIIHH.

KoMMyHHMKaTHBHbBIE YHUBEPCATIbHBIE YU€OHbIE IeHCTBUS:

OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM /1A TENBHOCTH;

pacro3HaBaTh NMPEINOChUTKA KOH(DIMKTHBIX CUTYallui U CMT4aTh KOH(DIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C MCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHUYyaIbHOI paboThI;

BBIOMPATh TEMaTHUKy W METOAbI COBMECTHBIX JEHCTBHH € Y4€TOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH
KaX/I0TO 4IeHa KOJUIEKTUBA,;



IIPUHUMATh LI€JIM COBMECTHOM JEATEIIBHOCTH, OpPraHU30BBIBATH WU KOOPAMHHUPOBATH ICUCTBUA IO €€
JTOCTHKEHHUIO: COCTABIIATH IUIaH JCHCTBHIA, pacpesieNiATh POJId C y4ETOM MHEHHUH Y4aCTHUKOB, 00CYKAATh
pe3yJbTaThl COBMECTHON PabOTBHI;

OLICHMBATh KAuyeCTBO CBOEr0 BKJIAJAa M KaXKIOTO0 YYaCTHHKA KOMAaHIbl B OOIIMH pe3ynbTaT [0
pa3paboTaHHBIM KPUTEPHUSIM;

IIpeaJlaraTb HOBBIE IIPOCKTHI, OLEHUBATH HJEU C IIO3ULUM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOU
3HA4YUMOCTH;

OCYULIECTBJIATh NO3UTUBHOE CTPATErNYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUsAX, IPOSBIIATE TBOPUYECTBO U
BOOOpaxeHne, ObITh MHULIUATHBHBIM.

PerynsruBHble yHUBEpCcalbHbIE yUeOHbIE IEHCTBUS

Camoopranu3zanus:

CaMOCTOSITEJIBHO OCYILECTBJISATh IO3HABATEIBHYIO JI€ATENbHOCTh B 00JACTHM (PU3UKU MU ACTPOHOMMH,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/auu;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEIIeHUs pPacuYE€THBIX M KAyeCTBEHHBIX 3a/lay, IUIAH BBINOJIHEHUS
MIPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTCHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00JacTU GU3UKHU, TOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U KyJIbTYPHBII YpOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIM WHTEIIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallUsSIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OIIEHMBATh COOTBETCTBUE
PE3yJIBTAaTOB LIECIISIM;

BJIaJIeTh HAaBBIKAMU [IO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUM M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI;

UCIOJb30BaTh NPUEMBI pe(IeKCUN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJIbTAaTOB ACATEIBHOCTH;

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHX Ha OIIMOKH.

B npouecce 0CTHKEHMSI IMYHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOrPaMMbI 110 (PU3UKE JUIsl yPOBHSI CPETHETO
oOrmiero o6pazoBaHusl y 00y4yaroIKUXcs COBEPIIEHCTBYETCS SMOLMOHAIbHBIN MHTEIUIEKT, PeaoaratoIui
C(OPMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh IIOHMMaTh CBOE 5SMOILMOHAIBHOE COCTOSIHUE, BMJIETh
HanpaBJICHUs Pa3BUTUS COOCTBEHHOM IMOILIMOHAIBHON Cepsl, ObITh YBEPEHHBIM B ce0e;
CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIETO0 CaMOKOHTPOJb, YMEHHME IPUHMMATh OTBETCTBEHHOCTb 3a CBOE
MIOBEJICHUE, CIIOCOOHOCTh aJlallTUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHUSIM U MPOSBIATh THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKJIIOYAIOLIEH CTPEMJICHME K JOCTH)KCHMIO LEIUM U YCHEXY, ONTHMH3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JAPYTUX, YUUTBIBATH €r0 MpH
OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh BBICTpauBaTh OTHOIIEHUS C JAPYTMMH JIIOIbMH,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

I[NPEJAMETHBIE PE3VIJIbTATDBI

K konmy oOydenus B 10 kiacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:



JEMOHCTPUPOBATh HA MPUMEPax Poiib U MeCTO (PU3UKU B (DOPMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B Pa3BUTHHA COBPEMEHHOMN TEXHUKHU U TEXHOJIOIUH, B IPAKTUYECKOHN ACSITEIBHOCTHU JIIOACH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (PU3HUYECKUX MOJEINEH: MaTepualibHas TOYKa, HHEPIHATbHAS
cucremMa OTcY€ra, aOCOMIOTHO TBEPIOE TENO, WIACANBHBIM Ta3, MOJEIH CTPOCHUS Ta30B, XKHUIKOCTEH W
TBEP/BIX TEJI, TOUYCUHBIN SJCKTPUUECCKUN 3apsi]l IPH pelIeHur (pU3MUeCcKUX 3a1a4;

pacnio3HaBaTh (U3MUECKHE SBICHHUS (MPOIECCh) U OOBSACHATh WX HAa OCHOBE 33aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU CTPOCHMS BEHIECTBA U OJCKTPOJUHAMHUKU: PpPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BWKCHHE, CBOOOTHOE TaJCHUE TeN, JBIKEHHE IO OKPYKHOCTH,
WHEPIHsI, B3aUMOAeHcTBHE Tell, U dy3usi, OpOYHOBCKOE JIBIIKCHUE, CTPOCHUE KUJAKOCTSH W TBEPIBIX TE,
M3MeHeHrne 00bEMa Te NpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PABHOBECUE, UCIIAPEHHE, KOHJICHCAIIUS,
MJIaBJICHUE, KPUCTAUIM3AIMS, KHUIIEHUE, BJIAXKHOCTh BO3/yXa, IIOBBIIICHUE JaBJICHUS Ta3a TpH €To
HarpeBaHWU B 3aKPBITOM COCYJIe, CBSI3b MEXKAY I[apaMeTpamMu COCTOSIHUSA Tra3a B M30Mpolleccax,
AIIEKTPU3ALINA TEN, B3aUMOJIEHCTBHE 3apsiJIOB;

ONHUCHIBATh MEXAaHWYECKOE JBWXKEHUE, HCMOJb3ys (U3UYECKHUE BEIUMYMHBI: KOOPAMUHATA, TIYyTh,
NepeMelleHue, CKOpOCTb, YCKOpPEHHE, Macca Tejla, CHJla, UMIYJIbC Tella, KUHETUYecKas »SHeprus,
MOTEHIIMAIbHAs SHEPIHsl, MeXaHuueckass paboTa, MEeXaHWYEeCKass MOIIHOCTh; MPH OMHCAHWUU TPABUIHHO
TPaKkTOBaTh (U3UYECKUU CMBICT HCITIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUs M EAUHUIBI, HAXOJUTh
(hopMyIIBI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMH BETUYHHAMU;

OTIMCHIBATh U3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJ M TEIUIOBHIE SIBJICHUS, HCTIONL3YS (DU3UUCCKHUE BEIIMUMHBI:
JMaBJICHUE Tas3a, TeMIeparypa, CpefHss KUHETHYeCKas DJHEPrus XaOTHUYECKOTO JBIKCHHS MOJIEKYII,
CpPEeIHEKBaJpaTUUHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPCHHsISI HSHEprus, paboTa rasa,
KO3(pPUIMEeHT TMOJE3HOTO MACUCTBUS TEIJIOBOTO JIBUTATENs, IMPH ONHCAHWUU TPABUIIBHO TPAKTOBAThH
(MBUYECKUN CMBICT HCIOJB3YEMBIX BEIWYWH, HX OO0O3HAYEHUS M CJAWHHIBI, HaXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3HYECKYIO BETMUYHHY C IPYTUMHU BEIMUHNHAM;

OMKCHIBATh HM3yYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJEKTPUYECKHE SIBJIEHUS (IPOLIECCHI),
UCIOJIb3YS (PU3UYECKHE BETUYMHBI: 3JCKTPUUYECKUU 3apsijl, dJEKTPUUEcKOoe IMoJje, HanpsyKEHHOCTh IO,
MOTEHIIMAJ, PA3HOCTh MOTEHIMAJIOB; NPU ONUCAHUU TMPABUIBHO TPAKTOBAaTh (UBWYECKUN CMBICTT
UCIOJIb3YeMbIX BEJIMYHMH, UX OOO3HAUYEHHS M EAMHUIIBI; YKa3bIBaTh (POPMYIbI, CBS3bIBAIOUINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE MPOIECCHl U SBJICHUS, UCIHOJB3Ys (U3NYECKUE 3aKOHbI M MPUHIUIBI 3aKOH
BcemupHoro Tsrotenus, |, |1 u |1l 3akonsr HploToHA, 3aKOH COXpaHEHHUS MEXaHWYECKOW JHEPruHu, 3aKOH
COXpPaHEHUsI HUMITYJIbCA, MPUHLMI CYNEPHO3ULMU CUJI, MPUHLUI PABHOINPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHMS BEIECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEAHEU
KMHETUYECKOW HHEepruM TEIUIOBOrO ABWKEHHS MOJIEKYJ € aOCOJIIOTHOM TeMIepaTypoil, MepBblil 3aKOH
TEPMOJUHAMUKH, 3aKOH COXpPAHEHUs DSJEKTPUUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasiaudarh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro0 MaTeMaTHMYeCKOE€ BBIpaKEHHE U YCJIOBHS (TpaHULbI, OOJACTH)
MIPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIMIIBI JEHCTBUS MAalIUH, TPUOOPOB W TEXHUYECKHUX YCTPOICTB; pa3iuyvarh
yCIOBUS UX 0€30MaCHOTO UCTOIb30BAaHUS B TIOBCEHEBHOM KU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI [0 HCCIEIOBAHHUIO (DU3MUYECKUX SIBICHUH U MPOILIECCOB C HCIOJb30BAHUEM
MPSIMBIX U KOCBEHHBIX M3MEpPEHUH, mpu 3TOM (QOopMyIHpoBaTh MpolieMy/3agady U TUIOTE3y y4yeOHOro
JKCIIEPUMEHTa, CcoOUpaTh YCTaHOBKY U3 TMPEAJI0KEHHOTO OOOpyIOBaHUS, MPOBOJUTH OMBIT U
(bopMyITUpOBaTh BHIBOIBI;

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYHH, MIPU STOM BBIOUPATH ONTHUMAIBHBIH
Croco0 U3MepeHus U UCTOIb30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEITHOCTEN H3MEPEHUI;

MCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NUYEeCKUMH BEIMYUHAME C UCTIOJIh30BaHUEM MPSIMBIX U3MEPEHUH, IpU
9TOM KOHCTPYHUPOBaTh YCTAHOBKY, (DPUKCHpPOBATH pE3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3HUECKUX
BEITUYMH B BUJIE TaONHII U TpadUKOB, AeNaTh BBIBOABI IO Pe3yabTaTaM UCCIEI0BaHUS;

coOnrofath mpaBuia O€30MACHOTO TpyAa TMpU TPOBEAECHUU HCCIENOBAaHUI B pamMKax ydeOHOTo
OKCIIEPUMEHTa,  y4eOHO-UCCIENOBATEIbCKOH M TPOEKTHOM  NEATENHbHOCTH C  HCIOJIh30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHHUS;

pemath pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbIO, HUCIOJB3Ys (pU3MYecKHe 3aKOHBI U
MIPUHIIMIBI, HA OCHOBE aHANW3a YCJIOBHsI 33/1a4d BBHIOMPATh (QU3UYECKYIO MOJEITH, BBIICIITH (DU3HUECKUE



BEIMYUHBI U (HOpMYNBI, HEOOXOMUMBIE Ui €€ pelIeHHs, MPOBOIUTH PAacu€Thl U OICHUBATH PEAITbHOCTD
MOJIyYEHHOTO 3HaUCHHsI (PU3NYECKON BEIIMUHHBL,

pemaTh KaueCTBEHHbIC 3a/laud: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO LEMOYKY PACCYXKICHUN C
OTIOPOi HA U3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHE SBIICHUS;

WCIOJB30BaTh MPU PEHICHWH Y4EeOHBIX 3aJad COBpPEMEHHbIE MH(OPMAIOHHBIC TEXHOJOTMU ISl TIOUCKA,
CTPYKTYpUPOBaHUS, WHTEPIpPETALMA U TPEACTaBICHUS Y4eOHONM M HaAy4YHO-TIOMYJISIpHOW WH(pOpMaLuy,
MOJIy4EHHOU M3 Pa3MYHbIX HICTOYHUKOB, KPUTHUYECKH aHATH3UPOBATh MOJTYIaeMyt0 HH(POPMAIIHIO;
MPUBOAMTH MTPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE
MIPOIIECCOB OKPY)KAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCTIOJIb30BATh TEOPETHUECKUE 3HAHUS 10 (PU3HMKE B TIOBCEIHEBHOM KM3HU Uil 00ecTiedeHus1 6€3011acHOCTH
npu oOpalieHny ¢ TpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, TSI COXPAHEHUS 30POBBS M COONIOICHHS
HOPM 9KOJIOTHYECKOTO TOBEACHHS B OKpYKaloIeil cpere;

paboTaTte B TpYNIE C BBHIMOJHEHHEM pPa3IMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBaTh pabOTy TPYIIIHL,
paMOHANIFHO PACHPEIEATh OOS3aHHOCTH W IUIAHUPOBAThH JIESTEIHFHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OI[CHWBATh BKJIA]] K&KJOTO U3 YIaCTHUKOB I'PYIIIIHI B PEIICHHE PACCMaTPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MPUMeEpPax poiib U MeCTO (PU3MKU B (POPMUPOBAHUN COBPEMEHHOM HAay4YHOW KapTHHBI
MHpaA, B Pa3BUTHUM COBPEMEHHOW TEXHHKHM H TEXHOJIOTHMH, B MPAKTUYECKON JEATEIBHOCTH JIOACH,
L[EJIOCTHOCTb U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YYHUTHIBATh TPAHMIIBI PUMEHEHUS U3YYCHHBIX (DU3UISCKUX MOJCIICH: TOUCUHBIA dJIEKTPUUECKUAN 3apsi, JIyd
CBETa, TOYEYHBIH HCTOYHHMK CBETa, SA€pHAs MOJENb aTOMa, HYKJIOHHas MOJeldb aTOMHOIO siipa Mpu
perieHnn GU3NIECKUX 3a7a4;

pacro3HaBaTh (PU3MYECKHUE SBJICHHS (IPOIECCHI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB AJICKTPOJIUHAMUKH U
KBaHTOBOM (DM3HMKHU: 3JIEKTpUYecKass MPOBOJAUMOCTb, TEMJIOBOE, CBETOBOE, XHUMHYECKOE, MarHUTHOE
NeUCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, JIEKTPOMAarHUTHAsT MHIYKIMS, NEHCTBUE MarHUTHOTO MOJIs Ha
MPOBOJHUK C TOKOM M JBWXKYILIUKCSA 3apsif, SJIEKTPOMArHUTHbIE KOJeOaHUS M BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHeHue CBeTa, OTpa)KeHHe, MpelioMmiieHue, UHTephepeHurs, AMPpakiunus U MOJIApU3alus CBeTa,
mucnepcust cBera, QotodnekTpuieckuii ddpdext (dhororddekr), cBEeTOBOE MaBlICHHE, BO3HUKHOBEHHE
JUHEINYaToro CreKTpa aToMa BoJI0poa, €CTECTBEHHAsI U MCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

ONKCHIBATh M3yYCHHBbIE CBOWCTBA BelIeCTBa (AJIEKTPUUYECKHE, MArHUTHBIC, ONTUYECKUE, DIEKTPUUECKYIO
MIPOBOJMMOCTh Pa3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIC SBJICHUS (TPOIECCHI), UCHOJIBb3YsA (U3NYECKUE
BEJIMYMHBI: DJICKTPUUECKUN 3apsi]], CUJia TOKa, JJIEKTPUUYECKOE HAMPSHKEHUE, JIEKTPUUECKOE CONPOTUBIICHUE,
Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYIIAS CUila, paboTa TOKa, MHAYKIUS MarHUTHOTO MOJIs, cujila AMIiepa,
cwia JlopeHla, MHIYKTUBHOCTb KATyLIKH, JHEPIHsl SJEKTPUUECKOTO M MArHUTHOTO IOJIEH, MEepHOa U
yacToTa KojieOaHUl B KoJeOaTeabHOM KOHType, 3apsii M CHJIa TOKa B TPOIEcCCe TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KojeOaHul, (OKYCHOE pacCTOSHME U OINTHYecKas CHJia JIMH3bI, MPH OMHCAHHUU
MPaBWJIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIWYMH, UX OOO3HAUYEHHUS M EAMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh M3YYCHHBIC KBAHTOBBIE SIBJICHUS U MPOIECCHI, HCIMOJB3YS (PU3NYECKHE BETUYHMHBI: CKOPOCTH
AIIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI W 4YacTOTa CBETa, JHEPIrus M UMMYIbC (OTOHA, MEPUOL
MoJIypacnajia, PHEPrusl CBSI3U aTOMHBIX sJI€p, MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3WYECKUI CMBICI
WCIOJIb3YeMBIX BEIWYUH, UX OOO3HAUECHHS W EIUHHIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIIUE TAHHYIO
(bU3MYECKYIO BETUUUHY C APYTUMU BETUYHMHAMHU, BEIUUCIISTH 3HaUeHUE (DPU3UUYECKON BETUYHMHBI;
aHAIM3UPOBATh (UBNYECKUE MPOIECCHl U SBJICHUS, UCMOJNB3Ys (U3NYECKUE 3aKOHBI M MPUHIUIBI 3aKOH
OMa, 3aKOHBI MOCIEAOBATENBHOIO W MapauIeIbBHOIO COEIMHEHMS MPOBOJHMKOB, 3aKkOoH Jkoyns—Jlenua,
3aKOH DJIEKTPOMarHUTHON WHAYKIIMHU, 3aKOH MPSIMOJIHMHEHHOTO PacTpOCTPAHEHHsI CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MTPEIOMIICHUS CBETA, YpaBHEeHUEe DUHIITeHa s poTodhdekTa, 3aKkoH coXpaHEHHs SHEPTUH,
3aKOH COXPAHEHHs MMIIYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOIO 3apsijia, 3aKOH COXpPaHEHMs] MacCOBOTO
quclia, MOCTyNaTel bopa, 3aKk0H paJliOaKTUBHOTO pacnajia, Mpu STOM Pa3IndaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIBI, 00JIACTH ) MPUMEHUMOCTH;



ONpPEJENATh HAIpPaBJIEHWE BEKTOPA MHIAYKIMM MAarHUTHOIO I0JIA NPOBOJHUKA C TOKOM, CHibl AMIiepa u
cuibl JlopeHna;

CTPOUTH U OIIMCHIBATh N300pakKEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh SKCHEPUMEHTHI 10 HCCIICAOBAHUIO (U3MYECKUX SIBICHUH W MPOLECCOB C HCIOJIb30BaHUEM
NPSMBIX M KOCBEHHBIX M3MEpPEHUI: mpu 3ToM (opmynupoBaTh npobieMy/3anady H THIOTE3Y Yy4eOHOTO
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O00OpydOBaHMSA, TPOBOJAUTH ONBIT U
(hopMyIHPOBATh BHIBOJIHI;

OCYIIECTBIISITh PSMBIE ¥ KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEINYHH, ITPU 3TOM BEIOUPATH ONMTUMAIIbHBIN
croco0 U3MepEeHHsI U UCTIOJIb30BaTh U3BECTHBIE METO bl OIIEHKH MTOTPEITHOCTEH N3MEPEHUH;

UCCIIEI0BaTh 3aBUCUMOCTHU (DU3MUECKUX BEJIIMYMH C HCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHUN: IpPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJAbTaThl MOTYYCHHON 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B
BUJIe TaOJHIl U TPAPHKOB, JAETaTh BBIBOBI IO PE3yJIbTaTaM HCCIIETOBAHMS;

coOnrofarth mpaBuia O€30MacHOTO TpyAa MpU TPOBEIECHUU HCCIENOBAaHUI B pamMKax ydeOHOro
IKCIEPUMEHTa,  y4eOHO-HCCIIEIOBATEIbCKOM M IPOEKTHOM  JEATENbHOCTH C  HMCIOJIb30BAaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacy€THBIC 3aJa4Md C SIBHO 3aJIaHHOW (PM3WYECKOW MOJIENBIO, UCTOB3Ysl (PU3UUYECKHE 3aKOHBI U
MPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS 3a/a4M BBIOMpPATh (U3NYECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE
BEJIMYMHBI U (POPMYIbI, HEOOXOOUMBIE NIl €€ pelleHus, MPOBOJAUTh PacUYEThl U OLEHUBATh PEATbHOCTh
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BEIUUNHBL,

pelaTh KaueCTBEHHBIE 3a/ayM: BBICTPAUMBATh JIOTMYECKH HENPOTHBOPEUMBYIO LEMOUYKY pPACCYKICHUH C
OTOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS,

HCIO0JIb30BaTh MPH PEHICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJIOTUM Ui TOUCKA,
CTPYKTYPHUPOBAHHUS, WHTEPIPETAlMU W TPEICTABICHUS Y4eOHOW W HAyYHO-TIOMYJISIpPHON HHGOpMaIuH,
MOJIyYE€HHOU U3 pa3IUYHbIX HCTOYHUKOB, KpUTUYECKU aHAIM3UPOBATh MOIydaeMyto HHPOPMaLHIO;
OOBSICHATh NMPUHLUIBI JEHCTBUS MalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3inyaTh YCJIOBUS HX
0€30I1aCHOT0 MCII0JIb30BaHMsI B IOBCEHEBHOM KH3HM;

IPUBOAMUTH MPUMEpPHl BKJIAaJa POCCUHCKUX M 3apyOEKHBIX YYEHBIX-(DU3MKOB B Ppa3BUTHUE HAyKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUSA 10 (PU3MKE B MOBCEIHEBHOM >KU3HHU JUIsl 00ecrieueHHsl Oe3011aCHOCTH
pu oOpalieHuu ¢ NpudopaMy U TEXHUYECKUMHU YCTPOMCTBAMHU, Il COXPAHEHUS 370POBbsl U COONIOICHUS
HOPM 5KOJIOTMYECKOTO IOBEJCHHS B OKPYXKAIOUIEH Cpee;

pa0oTaTe B TpYHIE C BBHINOJIHEHUWEM pa3IMYHbIX COLMAIBHBIX pOJIEH, IUIAHWPOBaTh pabOTy TIPYIIbI,
palMOHANIBHO PACHpPENEATh OO0S3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX CUTyallMsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&KJOI'0 U3 YYaCTHUKOB I'PYIIIIBI B pELICHUE PacCMaTpUBAEMOM POOIIEMBI.

TEMATHUYECKOE ITNTAHUPOBAHUE

10 KJIACC
No HaumenoBanue paznenoB u TteM | KommdectBo yacoB OnexTpoHHble  (LUPOBBIC)
I/ | MpOrpamMMBbl Bce | Kontponsn | Ilpaktuue | oOpa3oBaTelibHbIE PECYPChI
ro | ble paboThl | CKHE
paboTHI
Paznen 1. DUSUKA U METO/Ibl HAYYHOI'O ITO3HAHU A
11 | ®uszuka U METOABl HAYYHOTO | 2 0 0 bubnunoreka HOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mno pazneny 2
Pasnen 2. MEXAHUKA
2.1 | Kunematuka 5 0 0 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
2.2 | JInnamuka 7 0 0 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHHUsI B MEXaHUKE 6 1 1 bubnuoreka I[HOK
https://m.edsoo.ru/7f41bf72

Hroro no paszneny 18



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

Pasnen 3. MOJIEKVJISIPHAS ®U3MKA 1 TEPMOJAMHAMUKA

3.1 | OcHoBBI MOJIEKYJISIpHO- | 9 0 1 bubnuoreka L[IOK
KUHETHYECKOHW TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJMHAMUKHU 10 |1 0 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHble COCTOSIHUS BEUIeCTBa. | 5 0 0 bubnuoreka L[IOK
®a30BbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 24
Paznen 4. OJIEKTPOAMMTHAMUKA
4.1 | DnekrpocraTtuka 10 |0 1 bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTostHHBIN »neKTpudeckuid Tok. | 12 | 1 0 bubnuoreka [HOK
Toku B pa3UIHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB IIO |68 |3 3
ITPOTPAMME
11 KJTACC
Ne | HammeHoBaHMe KosmuecTBo yacos OnekTpoHHblE  (LUUPPOBBIE)
n/n | pasgenoB  u  1eM | Beero | Kontponbheie | [Ipaktudeckue o0OpazoBaTesbHbBIC PECYPChI
MIPOrpaMMBbl paboThI paboThI
Paznen 1. OJIEKTPOAMHAMUKA
1.1 | MarauTtHOE moje. | 11 1 3 bubnnoreka IHOK
DIeKTpOMAarHUTHAs https://m.edsoo.ru/7f41c97c
WHIYKIHS
Wroro o pazgeny 11
Paznen 2. KOJIEBAHU A 11 BOJIHBI
2.1 | MexaHn4deckue u|9 0 1 bubnmmoreka IHOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KojeOaHus
2.2 | MexaHn4eckue u|bS 1 0 bubnuoreka [HOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJIHEI
2.3 | Onruka 10 0 3 bubnuoreka [HOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pasznen 3. OCHOBBI CIIELIMAJIbHOM TEOPMM OTHOCUTEJILHOCTU
3.1 | OcHoBBI crnienuaibHOM | 4 1 0 bubnuoteka HOK
TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIILHOCTH
Wroro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3NKA
4.1 | DneMeHTHl KBaHTOBOM | 6 0 0 bubnuoreka HOK
OTNITUKH https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenue aToma 4 0 0 bubnuoreka I[HOK
https://m.edsoo.ru/7f41c97c
4.3 | AtomHOe s171po 5 0 0 bubnuoreka I[HOK
https://m.edsoo.ru/7f41c97c
Wroro no paszneny 15
Paznen 5. OJIEMEHTBI ACTPOHOMUU U ACTPODU3NKU
5.1 | DieMeHTHI 7 1 0 bubnuoreka LHOK
aCTPOHOMHH " https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

| acrpoduzuku | |

Uroro no pazgeny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUME

6.1 | O6o6maroree 4 0 0 bubnmnoreka L[HOK

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

Hroro no pazgeny 4

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO | 68 4 7

YACOB 110

I[TPOI'PAMME

I[TOYPOUYHOE IINTAHMPOBAHUME

10 KJIACC

No | Tema ypoka Komnue | [lata

1/ CTBO

i 4acoB

Bcero

1 | ®usuka — Hayka o npupojie. Hayunble MeTo/1bl O3HAHUS OKpyXkarouero mupa | 1

2 | Ponb u MecTo Gu3MKU B GOPMHUPOBAHUHM COBPEMEHHON HAay4HOM KapTHHBI Mupa, | 1
B [IPAKTUYECKOH JIeATEIILHOCTH JIFOEH

3 | Mexanuueckoe JBmkeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOro JABMXKEHMs. | 1
Ilepemenienue, CKOPOCTh, YCKOPEHHE

4 | PaBHOMepHOE NPSIMOJIMHEHHOE IBU)KEHUE 1

5 | PaBHOyCKOpeHHOE NPAMOJIMHEWHOE JIBH)KEHUE 1

6 | CBoboaHOE MajieHne. Y CKOpeHNe CBOOOTHOTO MaeHHS 1

7 | KpuBosmneiinoe nprkenue. J[BrxeHrne MaTepualbHON TOUKH 110 OKPY’KHOCTH 1

8 | [Ipunuun otHOcuTenbHOCTH ['amunes. MHepumanbHble cucTeMbl oTcyera. | 1
ITepBriit 3ak0H HproTOHA

9 | Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropou 3akoH Herotona mis | 1
MaTepUaIbHOW TOUKH

10 | Tperun 3akoH HproTOHA [ MaTepHaIbHBIX TOYEK 1

11 | 3akon BcemupHoro TsroteHus. Cuna Tsoxkectu. [lepBas kocMHuuyeckasi CKOPOCTb 1

12 | Cuna ynpyroctu. 3akoH 'yka. Bec tena 1

13 | Cuna tpenus. Koaddunuent tpenus. Cuiia conpoTUBIeHHs P IBUKEHUH Tena | 1
B KMJIKOCTH WJIU Ta3e



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

14 | IlocTynaTenbHOE€ UM BpALATENIBHOE JIBWKEHHE aOCOJIOTHO TBEpAOro Ttena. | 1
MowmenT cubl. [lnedo cuitbl. YciioBust paBHOBECHS TBEPIOTO TEa

15 | Umnynec MaTepuanbHOM TOYKM, CUCTEMBl MaTepHalbHbIX Touek. Mmmynsc | 1
CWJIBI. 3aKOH COXpaHEHUS UMIYJIbca. PeakTHBHOE IBIKCHUE

16 | Pabota u MomHOCTH cuiibl. KuHeTwdeckas 3HEpPrusi MarepuaibHON TOdukH. | 1
Teopema 00 H3MEHEHUH KHHETUYECKOI SHEPTUN

17 | llorenumanbHas >Heprus. [loTeHnuanbHast 3HEeprus ynpyro aehopMupoBaHHOH | 1
npyxuHsbl. [loTeHIMagbpHast YJHEPrUs Teaa BOIM3H MOBEPXHOCTH 3eMIIH

18 | [loTeHMAbHBIE U HEMIOTCHIMATbHBIC CHIIBL. CBs3b PabOTHl HEMOTEHIHAIBHBIX | 1
CWI ¢ M3MCHCHHEM MEXaHWYEeCKOW SHEPTUU CHUCTEMBI TeJ. 3aKOH COXPaHCHUS
MEXaHUYECKOU DHEPTUH

19 | Jlaboparoprast pabora «McciemoBanue CBs3u pabOTBI CHIIBI C U3MEHeHHeM | 1
MEXaHWYECKOM SHEePTHH TeJIa Ha TIPUMEPE PACTHKCHHSI PE3HHOBOTO JKI'YTa)

20 | KontpospHas padota mo teme «Kunemarnka. JlnHaMuka. 3aKOHBI COXpaHeHUs B | 1
MEXaHUKE)

21 | OCHOBHBIE TIOJIOKEHUS MOJICKYIIIPHO-KUHETHYECKON Teopuu. bpoyHoBckoe | 1
nsukenue. Auddysus

22 | Xapakrep OBMKCHHUS W B3aMMOJCHCTBHS YacTHIl BemecTBa. Mojenu crpoeHus | 1
Ta30B, JKUIAKOCTCH U TBEPBIX TEI

23 | Macca mourekyi. Kommgectso Bemectsa. [loctosiHHas ABorajipo 1

24 | TemoBoe paBHOBecue. Temmeparypa u e€ wm3Mmepenme. lllkama Temmepatyp | 1
Henscus

25 | Uneanprbrii Ta3 B MKT. OcHoBHOE ypaBHeHue MKT 1

26 | AGcoroTHas TeMITepaTypa Kak Mepa CpelHer KHHeTHIeCKO# SHeprun IBIKeHus | 1
MoJIeKyl. YpaBHeHue MenpeneeBa-Knanelipona

27 | 3akon JlanpToHa. I'a30BBIC 3aKOHBI 1

28 | JlabopaTopHas paborta «lcciaemoBaHue 3aBUCHUMOCTH MEXIy Mapamerpamu | 1
COCTOSIHUS Pa3peKEHHOT0 Ta3ay

29 | Mzomporieccrl B HI€aIbHOM Ta3e U UX rpauuecKoe MpeICTaBICHNUE 1

30 | BHyTpeHHSss SHEPTUs] TEPMOJMHAMUYECKOW CUCTEMBI M CIIOCOOBI €€ m3MeHeHus. | 1
KonnuectBo Temnotel u  paboTa. BHyTpeHHSST SHeprus OJIHOATOMHOIO
UJICaIbHOTO rasa

31 | Buas! Terionepenaun 1

32 | YaenbHasa TeMI0€MKOCTh BelecTBa. KoauuecTBo TemaoThl npu Temonepenaye. | 1
AmabaTHBIN MPOIECC

33 | IlepBblii 3aKOH TEPMOJIMHAMUKY U €r0 MPUMEHEHHE K M30IIpolieccam 1

34 | HeoOpatuMocThb MpOIIeccoB B mpupoae. BTopoii 3akoH TepMOIMHAMUKA 1

35 | IMpunnun aeiicteus u KI1J[ TemioBoit MmanmHbl 1

36 | Huxn Kapuo u ero KIT/] 1

37 | Dxonoruyeckre mpodJieMbl TETNIOIHEPTreTUKU 1

38 | O6ob6maronuii ypok «Monekynsipaast pusuka. OCHOBBI TEPMOAMHAMUKI 1

39 | Kontponpnass pabora mo Tteme «MonekynspHas ¢uszuka. OcHoBbl | 1
TEPMOIMHAMUKNY

40 | [TapooOpa3oBanue U KoHAeHcanus. VMcrnapenue 1 KuneHue 1

41 | AGconroTHast 1 OTHOCUTENbHAS BIAKHOCTh Bo3Ayxa. HackleHHbIN map 1

42 | Teépnoe tenmo. Kpucrammuueckune u amopduble Tena. AHH30Tpomusi CBOWCTB | 1
kpuctayoB. XKuakue kpuctauibl. COBpeMEHHbIE MaTEePHAITBI

43 | IlnaBnenue M KpucTamu3anus. Y aenpHas TermioTa rmiasieHus. Cyomumarus 1

44 | YpaBHeHHUE TEIIOBOro OanaHca 1

45 | DnexTpuzanys Ten. DNeKTpudeckuu 3apsi. J[Ba Bua SIEKTPHUECKUX 3apsiIOB 1

46 | IlpoBOOHMKH, AMDJCKTPUKH W  TMOJTYNPOBOJHHMKH. 3akOoH  coxpaHeHus | 1
AIIEKTPUIECKOTO 3apsjia

47 | BzaumoperictBue 3apsaoB. 3akoH Kynona. ToueuHbIW 2JIeKTpUYECKUH 3apsij 1




48 | Hanpsok€HHOCTD EKTPUIECKOTO TOJISL. ITpuHnun cynepno3uuuu | 1
JJIEKTPUYECKUX NTOoJIen. JINHUY HaNpssKEHHOCTH

49 | Pabora cwi anekrpocrarndeckoro moust. [lorennuan. PasHocTs NOTEHIIMANIOB 1

50 | [IpoBOAHMKK W JUAJIEKTPUKU B 3JEKTpOCTaTHUecKOM mouie. Jmanekrpuueckas | 1
IPOHHUIIAEMOCTh

51 | Dnekrpoémkoctb. Konnencarop 1

52 | DNeKTpoEMKOCTh  TUIOCKOTO  KOHJEHcaTopa.  DHeprus  3apspkeHHoro | 1
KOH/ICHCATOPa

53 | JlabopatopHas pabora "M3mepeHue JIeKTpoEMKOCTH KOHIeHcaTopa" 1

54 | [IpuHIMO ASWCTBUS U MPUMEHEHUE KOHJCHCATOPOB, KOMMMPOBAIBHOTO ammapara, | 1
CTpYHHOTO IIpUHTEpA. DneKTpocTaTuyecKas 3aluTa. 3azemieHue
AIIEKTPONTPUOOPOB

55 | DnekTpuueckuii TOK, yclIOBHsS ero cymiectBoBanus. [loctostHHbIN TOK. Cumna | 1
toka. Hanpspxkenne. Conporusienne. 3akon OMa i y4acTka 1enu

56 | [locnemoBaTenbHOE, MapajUIeIbHOE, CMEIIAHHOE COCJWHEHWE IPOBOTHUKOB. | 1
JIabopatopHas pabota «/3ydeHrne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOBY

57 | PaboTa 1 MOIIHOCTH 3J€KTpUUYecKoro Toka. 3akoH /xoyns-Jlenua 1

58 |3akon Owma s monHOW (3aMKHYTOM) anekTpudeckod 1enu. Koportkoe | 1
3ambikanue. Jlaboparopuas pabora «M3mepenne D/IC mcTtouyHMKa TOKa M €ro
BHYTPEHHETO COMPOTHBIICHUS

59 | DnexTpoHHAS MPOBOJMMOCTH TBEPIBIX METAIIOB. 3aBUCHMOCTH COTPOTUBICHUS | 1
METAJUIOB OT TeMIieparypbl. CBEpXIPOBOIMMOCTb

60 | DnexTpuveckud TOK B Bakyyme. CBOKWCTBA 3JIEKTPOHHBIX ITYyYKOB 1

61 | [MomynpoBoAHWKH, UX COOCTBEHHAS M TIpUMECHas TpoBoauMocTh. CBorcTBa p— | 1
n-nepexoja. [loaynpoBogHIUKOBBIE TPUOOPHI

62 | DnmekTpuueckud  TOK B pacTBOpax M paciuiaBax  dJIEKTPOJIUTOB. | 1
DJIEKTPOJIMTHYECKAS] AUCCOIMALIMS. DIEKTPOIIN3

63 | DnekTpuueckur TOK B ra3zax. CaMOCTOSATEIbHBIM U HECAaMOCTOSTENbHBIA pa3ps. | 1
Mounnus. [lnazma

64 | DnekTpuueckue TPUOOPHI W YCTPOWCTBA M HMX TMPAKTHYECKOE MpuMeHeHue. | 1
[TpaBuia TexHUKH 0€30MaCHOCTH

65 | O6o0maromuil ypok «JIEKTPOIMHAMUKA 1

66 | KonrposibHas pabora mo teme «nekrpocratuka. [locTosHHbBIN dnexkTpudeckuii | 1
TOK. TOKH B pa3jMyHBIX cpeaax»

67 | PesepBHbIil ypok. KoHTpoasHas paboTta o teme "DinekTpoaguHaMuka" 1

68 | PesepBHbIil ypok. O6o0maronuii ypok o remam 10 kmacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIIACC

Ne | Tema ypoxka Kommue | Jlara

/i CTBO

4acoB

1 [TocTrositHHbIE MarHuTBl W WX B3auMojeicTBue. MarnutHoe mone. Bekrop | 1
MAarHUTHOM MHAYKUUH. JINHUYM MarHUTHOW WHIYKIHHU

2 MaruutHoe 1oJie NpoBogHMKAa ¢ TokoM. Ombir Opcrena. Bzaumoneiictsue | 1
MIPOBOJTHUKOB C TOKOM

3 JlaboparopHas pabota «/3yueHne MarHUTHOTO TOJISI KATYIIKH C TOKOM 1

4 JleiicTBe MarHWTHOrO TMOJsl Ha MNpoBOJHUK ¢ TokoM. Cuma Awmmepa. | 1
JlabopatopHast pabota «VccrnemoBaHue AEWUCTBHS TMOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»

) JleiicTBre MarHMTHOTO MOJISI Ha JBIXKYIIYIOCA 3apsbkeHHyro dactuny. Cuna | 1
Jlopenna. Pabora cuisl Jlopenna

6 OnextpoMarHuTHass MHAYKIUA. [loTok Bektopa marHutHoM uHaykuuu. 2J1C | 1
WHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHIyKIuu Papanes

7 JlabopaTtopHnas pabota «lccinenoBanue sIBICHUS AIEKTPOMArHUTHON MHAYKIUW» | 1

8 WnnykruBHocth. SBienune camounaykuumu. OJIC camomnaykuuu. Oneprus | 1
MarHATHOTO TIOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE TI0JIe

9 Texnuueckne ycTpoiicTBA W WX TNPUMEHEHHE: TIIOCTOSHHBIE MAarHMThI, | 1
AIIEKTPOMATHUTHI, DJICKTPOJIBUTATENb, YCKOPUTEIN DIEMEHTAPHBIX YaCTHIIL,
WHIYKIIMOHHAsS NeYb

10 | O6ob6maromuii ypok «MarHuTHoeE 1oJjie. DJIEeKTPOMAarHUTHAS HHITYKITHS 1

11 | KontponpHas paborta 1o TemMe «MarautHoe moje. OiekTpoMarHuTHas | 1
VHIYKIHS

12 | CBobOoaHbIc MexaHHYecKkue Kojebanus. ['apMonndeckue konebanus. YpaBaenue | 1
rapMOHHYECKHX Kosiebanui. [IpeBpamenue sneprun

13 | Jlabopatopnass pabota «MccremoBaHue 3aBUCHUMOCTH — Iepuoia Manbix | 1
KoJieOaHui Tpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl TPy3a»

14 | KonebatenpHbli KOHTYp. CBOOOJHBIC dJIEKTPOMArHuTHBIC KojaeOanus B | 1
UJealbHOM KOJeOaTeJIbHOM KOHType. AHAJIOTHS MEXAY MEXaHUYECKUMHU H
AJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

15 | ®opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTUHM B HJCATLHOM KoJjiebaTespbHOM | 1
KOHTYpEe

16 | IlpencraBnenue o 3aTyxaromux KojeOaHusX. BwiHykIeHHbIe MexaHuueckue | 1
kojebanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMarHUTHBIE KOJIeOaHUs

17 | llepemennbii TOK. CHHYCOMAANbHBIM  TMEpEeMEHHBIK TOK. MommHocTs | 1
MEPEeMEHHOTO TOKa. AMIUIMTYAHOE U JCHCTBYIOIIEe 3HAYEHUE CHJIBI TOKa W
HANPSKEHUS

18 | Tpancdopmarop. IlpousBonctBo, mnepegaya M mHOTpeOneHUE 3IeKTpHuecKoi | 1
SHEpPIruu

19 | YcrpoiicTBO U mpakTHYECKOe PUMEHEHHE AIIEKTPUYECKOT0 3BOHKA, reHeparopa | 1
NEPEMEHHOT0 TOKA, JIMHUH 3IeKTponepeaad

20 | DKoJOTMYECKHE PUCKM TpU MPOU3BOJCTBE 3iekTposHepruu. Kymprypa | 1
VCTIOJIb30BAHUS HJICKTPOIHEPTUH B TOBCETHEBHOU JKU3HU

21 | Mexanuueckue BOJIHBL, YCIOBUS pacrpocTpanenus. [lepuoa. Ckopocts | 1
pacrpocTpaHeHus U JJIMHA BoJIHBL. [lonepednblie U MpoI0JIbHBIE BOJIHEI

22 | 3Byk. CkopocTsb 3ByKa. 'poMKOCTb 3BYyKa. BeicoTa ToHa. TemOp 3ByKa 1

23 | DNeKTpOMarHUTHBIE  BOJHBI, WX  CBOMCTBA ®  ckopocTh.  Ilkama | 1

QJICKTPOMAIHUTHBIX BOJIH




24 | IlpyHUMITBI ~ paguoCBs3M W TeneBujaeHus. PasButme cpenctB  cBsizu. | 1
Papnonokanus

25 | KontponbHas pabota «KoneGaHus 1 BOJTHBDY 1

26 | [IpsimonuHEHOE pacmpocTpaHEHHE CBETa B OJHOPOAHON cpenme. Toueunsni | 1
HWCTOYHHK cBeTa. JIyu cBera

27 | Orpaxenue cBeTa. 3akOHBI OTpaxkeHHs cBera. [loctpoenme uzobOpaxkeHu B | 1
IJIOCKOM 3€pKajie

28 | Ilpenominienne cBera. [lomHoe BHyTpeHHee oTpaxeHue. [IpenensHbid yrou | 1
MIOJTHOTO BHYTPEHHETO OTPaKCHUS

29 | JJabopartopHas pabora «V3mepeHne moxkasares MPeJIOMIICHHS CTEKIIa 1

30 | Jlunzer. Iloctpoenme wu3oOpaxenwii B mauH3e. Dopmyma TOHKOH auH3EL | 1
YBenuueHue JuH3bI

31 | JJabopartopHas pabora «lccnemoBanrue CBOMCTB H300paKEHUH B JIMH3aX» 1

32 | Iucriepcus cBera. CloxHBIN cocTaB Oenoro cBera. L[Bet. JlaboparopHnas pabora | 1
«HaOnronenue qucnepcuu cBeTay

33 | Uarepdepenmus ceera. Audpakams ceera. JudpaknuonHas pemeTka 1

34 | IlonepeuHocTh cBeTOBBIX BOJH. llomsipu3arwst cBeta 1

35 | Ontudeckne mpudOPHI U YCTPOICTBA M YCIOBUS X O€301TaCHOTO MPUMEHEHHS 1

36 | I'paHUIBI MPUMEHUMOCTH KIIACCUYECKOW MeXaHWKHW. [locTymarel cneruaibHou | 1
TEOPUHU OTHOCHUTEITHHOCTH

37 | OTHOCHTEIIFHOCTh OJHOBPEMEHHOCTH. 3aMe[UIeHHe BpPEeMEHH W cokpamieHue | 1
JUTUHBI

38 | DHeprus W HMMITYJIbC PEIATUBUCTCKOW 4YacTUIBL. CBsI3b Macchl ¢ 3Hepruew u | 1
UMIYJIBCOM. DHEPTHUS TIOKOSI

39 | KontponpHast  pabora  «OmnTuka. OcHOBBl  cmnenumanbHOW  Teopuu | 1
OTHOCUTEIILHOCTH»

40 | ®ortonsl. Dopmyna [lnanka. DHeprus u umnyasc GoTtoHa 1

41 | Otkpeitre u uccnenoBanue potodrddexra. OnbiTer A. I'. CTomerona 1

42 | 3akonsl ¢pororddexra. YpaBHenue DuHmTerHa it pororddexra. «KpacHas | 1
rparuiay Gororddexra

43 | HaBnernue cBeta. Onbitel I1. H. JIebeneBa. XuMmudeckoe ISHCTBHE CBETA 1

44 | Texuuueckue YCTPOMCTBA ¥ TMPaKTUYECKOE TMPUMEHEHHE: (oTolrieMeHT, | 1
dboTonaTuuk, coHeyHasi 0aTapes, CBETOUOT

45 | Pemenue 3a1a4 0o Teme «J€MEHTbl KBAHTOBOM ONTHKI 1

46 | Monenr atoma Tomcona. OmbiTel Pesepdopma mo paccesnuro o-vactwi. | 1
[1nanerapHast MOJielIb aTOMa

47 | Iloctynatel bopa 1

48 | Uznyuenue u morjomieHre (OTOHOB MpU Mepexoje aromMa ¢ OJHOro ypoBHS | 1
SHEpPruM Ha Ipyroi. Buapl ciekTpoB

49 | BonHoBble cBoucTBa yactull. Bomusl ne bpowuisa. Kopmyckynspro-BomHoBow | 1
nyanu3M. CIIOHTaHHOE M BBIHYXJICHHOE U3TyYeHHE

50 | OtkpeiTue paauoaktuBHOCTH. OmbiThl Pesepdopna mo ompenenenuto cocrtasa | 1
PaMOAKTUBHOTO U3TYYCHHUS

51 | CBoucrtBa anbda-, Oera-, raMMa-u3ilydeHus. BnusHue paanoakTMBHOCTH Ha | 1
YKUBBIE OPTaHU3MBI

52 | OTkpbiTHE TIpOTOHA W HeuTpoHa. M3orombl. Anbda-pacman. DAeKTpoHHBIH U | 1
NO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nyyenue

53 | DHeprus cBs3M HYKJIOHOB B sjpe. SlnepHble peakuuu. SnepHbid peaxtop. | 1
[Tpo6sembl, TEPCIEKTUBBI, YKOJOTHUECKUE ACTIEKTHI SACPHOU SHEPTETUKU

54 | DnemeHTapHbie 4YacTUIbl. OTKpbITHE TO3UTpoHA. Mertoasl HaOmomeHus u | 1
perucTpanuu dIeMeHTapHbIX dacTull. Kpyrmeiii cron «®DyHIameHTaIbHBIC
B3aMMOIeUCTBHs. ENMHCTBO pH3MUeCKOU KapTHHBI MUPa»

55 | Bun 3Beé3gHoro Heba. Co3Be3nus, spKue 3BE3IbI, IUIaHETHl, UX Buaumoe | 1




nBrokenne. CoaHeyHas cucreMa

56 | Connue. ConHeyHast akTuBHOCTB. Mctounuk sueprun CostHIa U 3BE3] 1

57 | 3BE31bl, X OCHOBHBIE XaPAKTEPUCTUKHU. 3BE3/IbI TIABHOU MOCIIEA0BATEIbHOCTH. | 1
Buyrpennee crpoenue 38€31. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUN
u sBotonMu CoJTHIA U 3BE3]T

58 | Miteunsid [lyte — Hama [amaktuka. [lomokenue w nBmwxenue ComHna B | 1
l"amaktuke. ['asmaktkn. YepHbIE ABIPHI B sIApaX FAIaKTUK

59 | Bcenennas. PazGeranme ramaktuk. Teopust Bompmoro B3peiBa. PenmmkroBoe | 1
n3nydeHue. MeraranakTuka

60 | Hepemennsle mpoOiieMbl aCTPOHOMHHU 1

61 | KonTtposbHas paboTta «DI€MEHTHI aCTPOHOMHUH U acTPO(DU3HKID) 1

62 | O6o6maromuii  ypok. Ponb (uU3HKM W acTpOHOMHUHM B 3KOHOMHUYECKOH, | 1
TEXHOJIOTHYECKOH, COIMATIBbHOM M THYECKON chepax NesTeTLHOCTH YeJI0BEKa

63 | O6oOmatonmii ypok. Poims u Mecto (U3MKM W acTpOHOMHH B COBpeMeHHOH | 1
Hay4YHOW KapTHHE MHpa

64 | O6oOmatommii  ypok. Pomp  ¢dusmyeckoit Teopum B popmupoBaHmu | 1
IpeJicTaBIeHU 0 GU3NYECKOM KapTUHE MHpa

65 | O6oOmatommii ypok. Mecto Qu3nueckol KapTUHBI MHpa B obOmem psay | 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEJCTABICHUN O IPUPOJIE

66 | PesepBHBIil ypok. MarHUTHOE 10JI€. DIEKTPOMATrHUTHAS WHITYKIIUS

67 | PesepBHbIil ypok. Ontuka. OCHOBBI CHICIIHATLHOW TEOPUH OTHOCUTEIBLHOCTH

S

68 | Pesepnsrii ypok. KBanToBas ¢mznka. DeMeHTHI aCTPOHOMUH U aCTPO(PU3HKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

YUEBHO-METOJIMYECKOE OBECITEHEHUWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIA YUEHUKA

» ®usuka, 10 xnace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. non penakmueit [lapdentseBoii H.A.,
AKIIMOHEpHOE 0011IeCTBO «3naTenbCcTBO «IIpocBenieHue»
» ®dusuka, 11 xkmace/ Mskumes [.JI., bByxosnes b.b., Uapyrua B.M. nox penakmueii [TapdentoreBoit H.A.,
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerieHuey

METOJIUYECKHNE MATEPHAJIBI JIJISI VHUTEJIA

UOPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



