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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpEIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUIl K pe3ylbTaTaM OCBOECHHS OCHOBHOM
oOpasoBaTenbHONW Tporpammel, mpeAcTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Tom
(benepanpHOl pabouell IporpaMMbl BOCIUTaHHMA M KOHLENUIUM IpEHofaBaHUsi Yy4eOHOro
npeamera «®Pusznka» B o0Opa3oBareNnbHbIX opraHu3anusx Poccuiickoit  dDenepanum,
peanu3yoImX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxkanue mporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiMm ®PI'OC COO k mIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOJMMOCTh peasM3allii MEXKIIPEIMETHBIX
CBsize (U3UMKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaIMeTaMHu. B Hell omnpenesstoTcs
OCHOBHBIC LIEJNIM M3Y4YEHUS (PU3UKU HA YPOBHE CPEIHEro OO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeaIMeTHble (Ha
0a30BOM YpOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

e [UIAaHUpPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YIBTATHI M0 TOJaM O0yUEHUS;

e conepxxaHue yuyeOHoro nmpeameta «Pu3uKa» 1Mo rojgam oOyueHHs.

®du3nKa KaK Hayka o HanOosee OOIIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAsl B KAYECTBE yUEOHOTO
IIpeaIMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUH 00 OKpPY)KaIOLIEM MHpE.
HIkonbHBIH Kypc (U3MKH — CHCTEMOOOPA3YIOMIMNA JJIsi €CTECTBEHHO-HAyYHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SABJICHUH, U3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid u acTpoHoMuen. Mcmonap3oBaHUE W aKTUBHOE
npUMEHeHHe (U3MUECKUX 3HAHMN ONpeAessieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTMM B cdepe DSHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IOIYYEHHUS HOBBIX
MaTepHaJIOB C 33JJaHHBIMU CBOMCTBaMHU U Apyrux. M3yueHnue GU3nKu BHOCUT OCHOBHOM BKJIAJ] B
(bopMHUpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00yJaromuxcs, B GopMupoBaHHE YMEHUI
MPUMEHSITh HaYYHBIM METO/1 MO3HAHUS IIPY BHINOJIHEHUH UMU YUEOHBIX UCCIIEI0BAHUI.

B ocHOBY Kypca (hu3ukH 17151 ypOBHS CpeslHero o0Iiero oopa3oBaHus MMOJIOKEH Pl UIeH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl KypC SBISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (PU3UKH 00beAUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosaraeT UCHOIb30BaHUE T'YMAaHUTAPHOIO
MoTeHIMajaa (PU3NUECKONW HAYKH, OCMBICIEHUE CBSI3U pa3BUTHUS (PU3HMKHU C pa3BUTHEM OOLIECTBa,
a TaK’Ke C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IIPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypce puszuku npeanonaraet 3HakOMCTBO € HIMPOKUM
KPYroM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPUI0KEHUH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozuzayuu peanusyercst MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHUM MNpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKkKe 00CY)ACHHS MPOOJIeM pallMOHATBFHOTO MPUPOAOTIONB30BAHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro oOIero odpa3oBaHUs
ABIAIOTCS (u3nueckue Teopuu ((HOpMHUPOBAHME NPEJCTABICHUH O CTPYKType HOCTPOCHHS
¢u3nvyeckoil TeopuH, poiiM (PYyHIAMEHTAJIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX
MIPEJCTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONMCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOIIECCOB).

CucTeMHO-eITENFHOCTHBIN MOIX0A B Kypce (DM3UKU pean3yeTcs MPEKIe BCETro 3a CUET
OpraHHu3aly YKCIEPUMEHTAIbHON JesSTeNbHOCTH o0yuatonuxcs. J{ias 6a3oBoro ypoBHs Kypca
(U3MKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOpHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3uke OOBEAWHEHBI B OOUIUN CIHCOK
YUEHUYECKUX MPAKTHUECKUX paboT. BeimerneHue B ykazaHHOM IepeyHe JabopaTopHBIX padoT,
MIPOBOJUMBIX JJIi KOHTPOJS M OILIEHKH, OCYIIECTBISETCS YJYaCTHHUKAMH OOpPa30BaTENbHOIO
rporiecca UCXOs U3 0COOEHHOCTEH IUIAaHUPOBAHUS U OCHaleHus kabuneta pusuku. [Ipu s3Tom
o0ecrieunuBaeTcs OBJIAJCHHE OOYYAIOIIMMHUCA YMEHHSMH HPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIIEZIOBAaHUSl 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIJI0KEHHBIX TUIIOTES.

Bosblioe BHUMaHuE yenseTcsl pelleHUI0 pacu€éTHBIX U KadecTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO 3aJJaHHON (PM3NYECKON MOJEINbIO,
MO3BOJIIONINE TPUMEHSATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. [y KaueCTBEHHBIX 33jad IPUOPUTETOM
SBIISIIOTCSL  3aJjaHus Ha OOBSICHEHHWE TPOTEKaHWS (U3UYECKUX SBICHHH W TIPOLIECCOB B
OKpYXKarollel >KU3HH, TpeOyromue BbIOOpa (PU3MUECKOW MOJENU ISl CUTyallud MPAKTHUKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecreyeHno ydeOHOro Tmpoliecca 0a30BbIl ypoBeHb Kypca (DM3HKH Ha YpPOBHE CpPETHETO
o0miero o0pa3oBaHUs JOJHKEH M3y4aThCs B YCIOBUSAX IMPEIMETHOrO KabuHeTa (UMK wiu B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKJa. B kabunere
(u3MKK TOIKHO OBITH HE00X0AUMOE JabopaTopHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKAa3aHHBIX
B TmporpamMMe 10 (U3NKE YUYECHHUECKHX TPAKTHYECKHX paboT ¥ JAEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpaliMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECTIeUnBACT MOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe MO
(u3MKe KITIOYEBBIX JAEMOHCTpAlMN AN WCCIENOBAaHUS HM3YyYaeMBIX SBIEHHH U TPOIECCOB,
SMIHUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHKE ISl YUEHUUYECKUX MPAKTUYCCKUX padoT (opMHpyeTCs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecrneuyuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTudeckrue KOMIUIEKTHI J1abOpaTOpHOrO OOOpYIOBAaHUS JOJKHBI OBITh
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJb30BAHUM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX 1aOOpaTOpHil.

OCHOBHBIMU LIENIIMU U3Y4Y€HHUS (PU3UKHU B OOLIEM 00pa30BaHUH SBISIOTCS:

e (dopMupoBaHHEe HHTEpPeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO

MPUPOIBI, PA3BUTHE WX WHTEIUICKTYATbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABICHUH O HAyYHOM METOAE TO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY>KAIOIINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KAaK PE3ylIbTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (PU3UKH,

dbopMupoBaHUE YMEHUN OOBSCHATD SBICHUS C HUCIOJIb30BaHUEM (DU3MUECKHUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE TIPENCTABICHUN O PO (PU3UKH VISl pa3BUTHS IPYTrUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHM.

JlocTrkeHHE STHX Ieell 00eCreunBaeTcsl PEeIICHUEM CICAYIOIUX 3a7ad B IMpoIecce
M3Y4YeHHS Kypca (QU3UKU HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

nproOpeTeHue CUCTEMbl 3HaHUM 00 0o0ImMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAaHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3UKH;

dopMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUYECKHE 3HaHWUA M OOBSICHEHUS
¢uznyeckux SBICHUM B NOpUPOJE W JIA TNPUHATUS NPAKTHUECKUX pELIECHUN B
IIOBCEIHEBHOM JKU3HH;

OCBOCHHME CIIOCOOOB pEIICHUs pa3MyHbIX 3343y C SBHO 3aJaHHON (u3nyecKoi
MOJIENIbIO, 33Jad, MOJpPa3yMEBAIOLIMX CAMOCTOSTEIbHOE CO3JaHue (HU3NYECKOH
MOJIENIH, aJ€KBaTHOU YCIIOBUSAM 3a/1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB W MPUHIMIIOB ACUCTBUS TEXHUYECKUX YCTPOWMCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENLY;

OBJIQJICHUE METOJaMH CaMOCTOSTEJIbHOTO TUIAHMPOBAHUS M MPOBENEHUS (PU3MUECKHX
OKCIEPUMEHTOB, aHaJIM3a M  WHTepOpeTanud  HHQOpPMaluu,  ONpeneeHus
JIOCTOBEPHOCTH IOJyYEHHOT'O Pe3yiibTara;

CO3/IaHUE YCIIOBUH ISl pa3BUTHsI YMEHUI NPOEKTHO-UCCIIEA0BATENIBLCKOM, TBOPUECKON
JeSTEIbHOCTH.

Ha uzydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro obumero oOpa3oBaHUs
orBoauTtcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezaenmo), B 11 kinacce — 68 vacoB (2
yaca B HEJIENIO).

[peniaraemslii B mporpamme 1o Gu3UKe MepeueHb Jab0paTOPHBIX U MPAKTUIECKUX padoT
SBJISIETCSl PEKOMEH/IOBAaHHBIM, YYHTENb JENIaeT BHIOOP MPOBEACHUS J1a0OpaTOpHBIX PadOT M
OTIBITOB € YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00Y4atOIMXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupone. HayuHele MeToapl moO3HaHWsA OKpyXkaromero mupa. Pois
HKCHEPUMEHTA U TEOPUH B MIPOLIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBIeHUM U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIIMIT COOTBETCTBUS.

Pome u mecto ¢u3uku B (OpMHPOBAHUMU COBPEMEHHOM HAyyHOM KapTHHBI MHpa, B
MPaKTUYECKON ACSITENbHOCTHU JTIO/ICH.

Jlemoncmpayuu
Amnanorosble u IU(POBBIC U3MEPUTEIBLHBIC TPUOOPHI, KOMITBIOTEPHBIEC TATIUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHON TOYKHM, UX MPOCKIUU HA OCH CUCTEMBbI KoopauHaT. COXKEHUE MepeMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHHEe. ['padyKku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMELIEHUSI MaTEpUaIbHON TOUKU OT BPEMEHHU.

CBobOoHOe majeHne. Y CKOpeHHe CBOOOHOTO MaCHHUS.

KpuBonuneniHoe nBuxkeHue. JIBH)KeHME MaTepHaIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas CKOpocTh. llepuon u
gactoTta oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: CHUIOMETp, JBUXKCHHUE
CHaps/0B, LIEMIHbIE U PEMEHHBIE TTEpEIaYH.

Jlemoncmpayuu

Mopaenb cucteMbl OTCUETA, MIUTFOCTPALIMS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[IpeoOpazoBanue TBUKECHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmroienue aBmkeHus Tena, OpOIIeHHOT0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO TaCHHUS.

Hampasnenue ckopocTH py ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKECHUS C IEJIBIO OMPEIeNICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIIEHWS ~ MEXIYy  MYTAMH, [POWIECHHBIMH  TEJIOM  3a
MOCJIe/I0BATENIbHBIE DPAaBHBIE MPOMEXKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JIBJKEHHUH C
HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIO.

N3yueHue nBUKEHUs ApUKa B BI3KOU KUJIKOCTH.
Nzydenne nBukeHHs Tea, OPOIICHHOTO TOPH3OHTAIBHO.
Tema 2. /lunamuxa

IIpuauun otHocuTenbHOCTH ['anunest. [lepssiil 3akon HetoTtoHa. MHEpIHanbHBIE CUCTEMBI
orcuéra.



Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Btopoit 3akoH HeroToHa miis
MaTepuaibHOM TOUKHU. TpeTuii 3akoH HproTOHA 111 MaTepUaIbHbBIX TOYEK.

3akoH BceMHUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibkeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koapounuent tpenus. Cuaa conpoTUBIEHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[loctynarenbHoe U BpallaTeabHOE ABMXKEHUE a0COIOTHO TBEPAOIO TeEA.

MoOMEHT cuabl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPAOTO TEJA.

TexHuueckue yCTpoOCTBA M MpPaKTUYECKOE NPUMEHEHHUE: MOIUIUITHUKY, JABHKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUHH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akoH HeroTOHA.

M3mepenue cu.

CrnosxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT AepopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUN.

CpaBHeHUE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWII YIIPYTOCTH, BO3HUKAKOUIUX B NPYKUHE U PE3UHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akoHnvl cOXpaneHusn 6 MexaHuke

Nmnynbc MatepuanbHON TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX TOYeK. MIMITynbC CHITBI U
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITYlbca. PeakTHBHOE IBUKEHUE.

Pabota cuinbl. MOIIHOCTD CHJIBI.

Kunernueckasi sHeprus MatepuaibHONH TOUKH. Teopema 00 M3MEHEHHHM KHHETHYECKOU
SHEPIHH.

[NotenuuanbHas sHeprus. [loTeHnmansHas YHEPrust yupyro AepopMUpPOBaHHOM MPY>KUHBEIL.
[loTenunanbHas 3Heprus Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTenuuanbHble U HEMOTEHIMAIbHbIE CHUJIbL. CBsI3b paOOThl HEMOTEHUUAIBHBIX CHJI C
N3MEHEHHEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dJHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHNMaIbHON YHEPTUU B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi



HSy‘ICHI/Ie a0COJIFOTHO HEYIIPYroro yaapa ¢ NOMOIIBK JABYX OIHWHAKOBBIX HHUTAHBIX
MAassTHHUKOB.

HCCJ’IG}IOB&HI/IG CBsA3U pa6OTBI CHIBI C HW3MEHEHHMEM MEXaHHMYSCKOM OHCPrum Tejia Ha
IPpUMEPC PACTANKCHUA PE3UHOBOI'O KT'yTa.

Pa3nes 3. MoJsiekyasipHasi pU3MKa M TePMOAMHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU Meopun

OcCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KHHETUIECKON TEOPUH M UX OMBITHOE 00OCHOBAHHME.
bpoynoBckoe nBmwkenue. [Auddys3umsa. Xapakrtep HABWKEHHS W B3aWMMOJCHCTBUS YaCTHII
BellecTBa. Mojenu CTPOeHHs Tra30B, KUAKOCTEH M TBEPABIX Tell U OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u pasmepsl Monekyn. KoimdecTBo BemiecTsa.
[locTostnHas ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogaens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKONW TEOpPUHU
uaeaJbHOro raza. AOcCoNIOTHas Temreparypa Kak Mepa cCpeJHed KHHETHYeCKOH »Heprun
TEIUIOBOrO JBWXKEHMS dactul Tra3a. [llkama temnepatyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lanbrona. M3omnponeccsl B UAEaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHHe U30MPOLIECCOB: U30TEPMA,
M30X0pa, n3odapa.

TexHuyeckue ycTpoHCTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME AMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJIEKYI
OpPraHUYECKHUX COCTMHEHUH.

OmnpITel 10 1B GY3UH KUAKOCTEH U Ta30B.

Mopenbs OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita LltepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOIIAsk MPUPOY AaBJICHUS ra3a Ha CTEHKU COCYa.

OnbIThl, MIUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAEAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuu sxkcnepumenm, n1abopamopnule pabomoi

Onpenenenrie Macchl BO3JyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpeHUi o0BEMa
KOMHATBHI, IaBJICHUS U TeMIEepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSIHUS Pa3peeHHOI 0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonuHamudeckass cucteMa. BHYTpEHHsAS >HEprusi TEPMOAMHAMHYECKOW CUCTEMBI H
croco6Obl e€ n3MeHeHus. KomnyectBo TemioTsl U padota. BHyTpeHHSIs SHEPrUusi 0JHOATOMHOTO
UJEeaJIBHOTO Tra3a. Buibl Temonepenaun: TeMIONPOBOAHOCTh, KOHBEKLUS, U3TyUCHHE. Y AeiIbHAs
TEIUIOEMKOCTh BelllecTBa. KoJIMYeCTBO TEMIOTHI IPU TEILIONEpEaayde.

[lonsitue o0 aamabatHOM mpornecce. [lepBbiii 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOJUHAMUKHU K H3ompoueccam. I'papuueckas uHTepnpeTanus paboTsl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTUMOCTh TIPOIIECCOB B MMPUPO/IE.

TeroBeie MamuHbl. [IpuHIUIBL AeCTBHS TETIOBBIX MaluH. [IpeoOpa3zoBaHus sHEpTUU B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeiictus termoBoit Mammuel. Hukn KapHo u
€ro K03 GUIUEHT MOJIE3HOr0 AeHCTBHS. DKOJOTHYecCKUe NpoOIeMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: [IBUTaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIINOHEDP.



Jlemoncmpayuu

V3meHeHne BHYTpPeHHEH HSHEPrMM Tejla IMpPH COBEPUICHUH PAaOOTHI: BBUIET MPOOKU W3
OYTBUIKM TOJ JEMCTBHEM CXaTOro BO31yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MyTEM
TpeHus (BUIEOJEMOHCTpAIINs).

W3meHeHne BHyTpeHHEN 3Hepruu (TemMrepaTypsl) Tejla Ipy TeIUIoNepeade.

OnbIT 10 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

M3Mmepenne yenbHOU TeMIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusn eeuwiecmea. Dazosvie nepexoovl

[TapooGpazoBanne wu KoHAeHcamus. Mcmapenue wu  KumeHue. AOCONIOTHasT U
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachlmeHHbli nap. YaenbHas TEmioTa napoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lnaBrneHue u Kpucramumzauus. Y IelbHas
TeruioTa miasiaeHus. CyoinManus.

YpaBHEeHHE TEIIOBOTO OayiaHca.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPHUMEHEHHUE: TUIPOMETP M IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMM IIOJIYy4EHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIIE
HaHOMAaTepHUaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX apOB.

Kumnenue npu MoHM>KEHHOM JaBJICHHUH.

Crioco06b1 U3MEpeHUs BIaXKHOCTH.

Habntoienre HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

M3MepeHnre OTHOCUTEBHOM BIA)KHOCTH BO3/TyXa.

Pa3znen 4. DiekTrpoauHamMunka

Tema 1. Dnekmpocmamuka

DnekTpu3zanusi Tel. OJeKTpUYecKkuid 3apsn. J[Ba BuIa 53IIEKTPUYECKUX —3apsiIoB.
[IpoBOHMKY, TUAIEKTPUKH U MOTYPOBOAHUKNA. 3aKOH COXPAHEHHS AMEKTPUIECCKOTO 3apsa.

Bzaumoneiictue 3apsgoB.  3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
OnekTpuueckoe mnoje. HampskEHHOCTh anekTpudeckoro mois. [IpuHIun cynepno3unuu
3JEKTPUUECKUX NoJel. JINHNY HANpsHKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PaGora cun osnektpoctatnueckoro monsa. [loTenmuman. Pa3HOCTh MOTEHIMANOB.
[TpoBOIHMKYN U AUAJIEKTPUKH B DJIEKTPOCTATUYECKOM ToJie. JluanexTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMKkocTb. KoHzmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsKEHHOr0 KOHJIEHCATOPA.

TexHu4eckne yYCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOTM, AIJIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
amnmnapar, CTpyWHBbIN IPUHTED.

Jlemoncmpayuu

YCTpoHCTBO U IPUHIUIT AEHCTBUSA 3JIEKTPOMETPA.

B3aumMopeiicTBre Ha’IEKTPU30BAHHBIX TEJl.



DIIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JIMBNEeKTPUKHU B 31€KTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATopa OT IUIOIIAAM  IJIACTHH,
PACCTOSTHUS MEKy HUIMH U TUAJIEKTPUIECCKOMN TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3mepenue 371eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuveckuii mok. Toku e paznuunvlx cpeoax

DNEeKTpUYECKUd TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPHUUECKOr0 TOKa. MICTOUHUKH TOKa.
Cuia toka. [locTOAHHBIN TOK.

Hanpspxenune. 3akon Oma 17151 yqacTKa LETH.

DIIEeKTpHUYECKOE CONPOTUBJICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[locnenoarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEMHEHNE ITPOBOITHUKOB.

PaGora anexrpudeckoro Toka. 3akoH J[xoymns—JIeHia. MOIHOCTD AIEKTPUYECKOTO TOKA.

DJIEKTPOABMIKYIIAS CHJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH Oma i
TIOJIHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas MPOBOAMMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJLIOB
oT Temrneparypbl. CBEpXIIpOBOAUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBEIE TPHOOPHI.

DNEeKTpUYecKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTUYECKAS
JACCOoLanus. DIEKTPOIU3.

DNIeKTpUYECKUil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENBbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckne YCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPHUOOPHI, AJIEKTPOOCBETUTEIHHBIC
MpUOOpHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBINA TNOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKCHMS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOLIAIU
MONEPEYHOr0 CEYEHMsI U MaTepHala.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psi 1 IpOBOJMMOCTB BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, 1a6opamopHvie pabomul

N3ydeHne cMenIaHHOTO COETMHEHUS PE3UCTOPOB.

WN3mepenne  SIEKTpOABMKYLIEH CHJIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHErO
CONPOTHUBIICHUS.



Habmonenue anekrponusa.

MexnpeameTHble CBA3U

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C YYETOM
CoJIepKaTeIbHbIX MEXIPEIMETHBIX CBsI3eH C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusi, CBS3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHHE, Hay4HbIM (pakt, rumoresa, (uzuyeckas BeIWYMHA, 3aKOH, TeOpus, HaOIroAeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHWE CHCTEMbl ypaBHEHUWH, JWHEWHass QyHKusA, mapabdorna,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKUHWH Ha OCHU
KOOpJUHAT, CI0XKEHHE BEKTOPOB.

Buonoeus: mexanndeckoe JBMKEHHE B JKMBOW mpupoje, tuddy3us, 0cMOC, TEII00OMEH
YKUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIayuH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKHUE SBIICHUS B
YKUBOW NMPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOIUTHUYECKAS JUCCOLUALNS, FaIbBaHHUKA.

T'eoepaghus: BIaxKHOCTH BO3IyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeodpa3oBaHKe IBHKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIUIIHUKH, HCIIOJIb30BAHHUE 3aKOHA COXPAaHEHUS HMITyJbCa B TEXHMKE (pakera,
BOAOMET W JpYyrue), JBUTATElb BHYTPEHHErO0 CropaHus, TmapoBas TypOWHa, OBITOBOU
XOJIOMUIBHHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIyYEeHHUSI COBPEMEHHBIX MaTepHalIOB, B TOM YHUCIIE
HAaHOMATEpUaJIOB, W  HAHOTEXHOJOTWH,  DBJEKTPOCTaTHYECKass  3allUuTa,  3a3eMJICHHE
NEKTPONpPUOOPOB, KCEPOKC, CTPYHMHBIM MPUHTEP, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE PUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3znen 4. DiekTrpoauHamMunka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKUUA

[TocrosiHHble MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MAarHuTOB. MarHutHoe Ioue.
Bexrop marauTHONM MHAYKIMH. [[pyHIMI Cyneprno3uiMu MarHUTHBIX 1osiei. JINHMM MarHUTHOU
nHAyKIuU. KapTuHa TMHUI MarHUTHOW MHTYKLIUHU TTOJISI HIOCTOSIHHBIX MArHUTOB.

MarauTHO€E MoJe MPOBOJHHMKA C TOKOM. KapTWHa JNWMHHUM MHAYKIMM MArHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaencTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ MOAyiab W HampaBlieHHE. JIBUKEHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. PaGora cuiel Jlopenna.

SIBneHue DIEKTPOMArHUTHOM MHAYKIMHU. [IOTOK BeKTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYILAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe nanexTpuueckoe mojie. DIEKTPOABHXKYIIAsS CUJIA WHIAYKIUU B MPOBOJHHKE,
JBIDKYILIEMCS TOCTYNATEIbHO B OJJHOPOJTHOM MAarHUTHOM IOJIE.

IIpaBuno Jlenna.

NuaykTUBHOCTD. SIBIEHHE CAMOMHAYKIIMH. DJIEKTPOBIKYILAS CHJIa CAMOUHTYKIIUU.



DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEeKTPOMArHuTHOE TOJIE.

TexHudeckne YCTPOWCTBA W TPAKTUYECKOE TNPUMEHEHHWE: TIIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIH SJIEMEHTAPHBIX YaCTHUL], MHAYKLIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHuY MHAYKIIUY MAarHUTHOTO TOJIS.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue 3NeKTPOMArHUTHOM UHAYKIIMH.

IIpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CWIBI MHIAYKIIMA OT CKOPOCTH M3MEHEHUs MarHUTHOIO
MOTOKa.

SIBrieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne MarHuTHOTO MOJIsL KaTYHIIKU C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM UHIYKIUH.

Paznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHbvle Koa1e0anus

KonebarenpHast cucrema. CBOOOIHBIE MexaHWUYecKne Koiebanus. [‘apMoHmuUeckue
koneOanuda. Ilepmon, wacrora, ammuutyga U (asa koneGanuil. I[lpyXMHHBII MasSTHUK.
MartemaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kojebanui. [IpeBpaieHue sHepruu
MIPY TAPMOHUYECKUX KOICOAHUSX.

KonebarenpHbiii kKOHTYp. CBOOOIHBIE 3JICKTPOMATHUTHBIE KOJICOAHUS B HIICATLHOM
KojeOaTeIbHOM KOHTYpe. AHAJIOTUsS MEXIy MEXaHWYeCKUMU U DIIEKTPOMATrHUTHBIMU
kosneOanuamu. @opmyna Tomcona. 3aKOH COXpaHEHUS SHEPrUU B UACAIBHOM KojieOaTelbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarOmux KojeOaHUAX. BBIHYXKICHHbIE MEXaHMYECKUE KOJIEOAHMS.
Pe3onanc. BeiHyXAeHHBIEC 27IEKTPOMArHUTHBIE KOJICOaHHUS.

ITepemennbiii Tok. CuHycOMAQNBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTpeOJCHUE AIICKTPUUESCKOW SHEPTrHUH.
DKOJIOTMYECKUE PHUCKH TIpU MPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucCHosib30BaHUsS
3JIEKTPOSHEPTUH B OBCEIHEBHOM KU3HH.

TexHuyeckue ycTpoiicTBa W TPAKTUYECKOE TMPUMEHEHHE: DIIEKTPUYECKH 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, JIMHUU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB Koyie0aTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUECKH
MasITHUK).

Hab6mronenue 3aTyxarommx Kojie0aHu.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJeOaHUH.

Hab6nronenue pezonanca.



CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcuusiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa U HANpsDKEHUS OT BPEMEHH)  JUIs
9JICKTPOMATHUTHBIX KOJICOAHUA.

Pe3onanc npu mociaegoBaTeNbHOM COEIUHEHUM PE3UCTOPA, KATYIIKU MWHIYKTUBHOCTH M
KOHJIeHCcaTopa.

Mopenb TUHUN AJIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHO/Ia MAJIbIX KOJeOaHuM Tpy3a HA HUTU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnegoBanue mnepeMEHHOTO0 TOKa B LENM M3 IMOCIENO0BATEbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHuUmMHbsle 80IHbL

MexaHudeckue BOJIHBI, yClOBUs pacnpocTpanenus. [lepuoa. CkopocTs pacrpocTpaHeHHs!
u juvHa BosiHbl. [lomepeunble M mpononbHble BoJHBL MHTepdepenuus u audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCIIOBHSI M3JIYyYEHHUS JJIEKTPOMAarHWTHBIX BOJIH. B3anmHas
opueHrauust BektopoB E, B, V B snekrpomarnutHOi BojHE. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, NpEIOMIICHUE, ToJsipu3anus, audpakius, uaTepdeperius. CKoOpocTh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguoCBsA3U U TeNeBUACHUS. Paanonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeIbl.

TexHU4ecKne YCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JIMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap, PajaHONpPUEMHHUK, TEIEBHU30p,
anTeHHa, tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpPOCTPAHEHUE TOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneb6mromeecs Teno kak MCTOYHUK 3BYKA.

Habmonienue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunu u AU pakiiy MEXaHHYeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmroienne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOH W YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJIH:  OTPa)XX€HWE, IPEIOMIICHUE,
nonspusanus, 1udpakuus, uHTepdepeHIUs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonnHeitHOe pacipocTpaHeHHE CBETa B OJJHOPOIHOM Cpeae.
JIyu cBera. ToueuyHbI HCTOYHUK CBETA.

OtpaxeHune cBeTa. 3aKOHBbI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUil B IJIOCKOM
3epKaie.

[Ipenmomnenue cBeTa. 3aKOHBI TMPEJNIOMIICHUS CBeTa. AOCONIOTHBIA IMOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpefenpHBIA Yrojl TMOJHOTO BHYTPEHHETrO
OTpPaKEHUS.

Hucnepcus ceeta. Cii0kHbII cocTaB Oenoro ceera. Lger.



Cobuparomue W paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OINITUYECKasl CHJIa TOHKOW JUH3BL. [locTpoenue n300pakeHuil B COOMPAIOMINX U PACCEUBAOIINX
nuH3aX. PopMyIia TOHKOM JIMH3BI. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BomnoBass ontuka. HWuTtepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
Ha0II0/IeHNsT MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOT'€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBera. JudpakumonHnas peméTrka. YciaoBHe HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHUYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceerta.

TexHuuyeckue ycTpoHCTBA W MpPAKTHUECKOE MPUMEHEHHE: OYKM, Jyma, ¢oToamnmapar,
MPOEKIIMOHHBIA  ammapaTr, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAS ONTHKa, JUPaKIUOHHAS
pelmeETKa, MOJISIPOUL.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpOoCTpaHEHUE, OTpPaKEHHE M IpelaoMieHue cBeTa. OnTuueckue
prOOPBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojens CBETOBOIA.

HccnenoBanue cBOMCTB M300paykeHU B JIMH3AX.

Monenn MUKpOCKONa, TEJIECKONA.

Hab6mronenue natepdepeHImu ceera.

HabGmonenue nudpakinuu cBera.

Hab6mronenue qucnepcun cBeTa.

[lonyyenue cnekTpa ¢ TOMOILBIO PU3MBI.

[ony4enue criekTpa ¢ HOMOIIBIO AUPPAKITHOHHON PEHIETKH.

Hab6mroienne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenue nokasatesns IpeaoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeta.

Paznen 6. OcHOBBI crienMaJIbHO TEOPUU OTHOCUTEILHOCTH
I'panuibl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel crienuanbHOM TEOpUH
OTHOCUTEJIbHOCTH: WHBAapUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DWHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHU U COKPALLIEHUE JITTUHBI.
DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN Y UMITYJILCOM PENTUBUCTCKON YaCTULIbI. DHEPIUs TOKOSL.

Pazngen 7. KBanroBasi puszuka
Tema 1. dnemenmul KGAHM OGO ONMUKU
®oronbl. Popmyia [Tnanka cBA3U 3HEPruu (POTOHA C €T0 YACTOTOW. DHEPTUSl U UMITYJIbC
(dhoroHna.
OtkpeiTne u uccnenoBanue (oroddpdexra. Omnbitet A. I. CroneroBa. 3aKoHBI
dbororddexra. YpaBuenne DinmTeitHa 1 hortodddexra. «KpacHas rpanuna» pororddexra.
JlaBnenue ceta. OnbiTel [1. H. JIeOenena.
XHUMUYECKOE JIEMCTBHUE CBETA.



TexHuueckue ycTpoHCTBa M IpakTUYECKOe MPUMEHEHHe: (OTO3IEMEHT, (POTOAATUMK,
CoJHe4Has 6aTapesi, CBETOAHOI.

Jlemoncmpayuu
®oTo3(eKT Ha YCTaHOBKE ¢ IMHKOBOU MIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddekra.
Cseronuon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopenp atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -gactuil. IlnanerapHas
Mozenb aroma. IToctynarsl bopa. M3nyuenue u norsiomeHne (GOTOHOB NMpU MEPEXOe aToma ¢
OJIHOTO YpOBHSI SHEpruum Ha Japyrod. Buasl cnektpoB. CHekTp ypoBHEH BSHEpruum aroma
BOAOpOAA.
Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiinsa. KopmyckynsipHO-BOTHOBOM Tyanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U31y4EHUE.
TexHuueckue ycTpolcTBA M MNPAKTUUYECKOE NPUMEHEHUE: CHEKTpalbHbIA aHau3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mognens omnbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI JIa3epa.
Habmroienne nuHeHyaThIX CIIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopnsie pabomuol
HabmtoieHne nuHeyaToro CeKTpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHThI,  JIOKa3bIBAIOIME  CJIOXHOCTh  CTPOCHUA  sfpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpeneneHuio cocTaBa paJuoaKTUBHOTO M3IIyUEHUS.
CaoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTUBHOCTH HA KHUBbIE OPraHU3MBI.
OtkpeiTHe TpoToHa W HelTpoHa. Hykiomnas mogmens siapa ['eiizenOepra—liBaHeHKo.
3apsn siapa. MaccoBoe unciio sapa. Mzoromnsl.
Anbda-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacman. ['amma-uznydenue. 3akoH
paanuoaKkTUBHOIO pacrnaja.
DHeprus CBA3M HYKJIOHOB B sipe. SnepHble cuibl. JledekT Macchl spa.
SAnepusle peakunu. JleneHune U CUHTE3 SAED.
SAnepupiii  peaktop. TepmosinepHbii cuHTe3. [IpoOaeMbl W MEPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMUYECKHUE aCIIEKTHI IICPHON SHEPTETUKH.
DJieMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
MeTob1 HAOMIOICHUS U PETUCTPAIIUU dTIEMEHTAPHBIX YaCTHII.
dynnaMeHTanpHbIE B3auMoeiicTBus. EquHCTBO (hrnznyeckoit KapTHHBI MHpa.
TexHuueckue ycTpoilcTBa M MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SJIEPHBIA peaKkTop, aToMHasg boMoba.
Jlemoncmpayuu
CuéTYnK HOHU3HUPYIOLIUX YACTHULI.
Yuenuueckuiui sxcnepumenm, 1a6opamopHvie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).



Pa3znea 8. DiieMeHTBI ACTPOHOMMM U ACTPOPUUKH

Oranbel  pa3BUTUs  acTpoHoMuu. llpukimagHoe W MHMPOBO33PEHUECKOE  3HAUEHUE
ACTPOHOMHH.

Bug 3Bé3aHoro Heb6a. Co3Besnus, spKue 3BE3/bl, MJIAHETHI, UX BUIAUMOE JIBHKEHHE.

Conneunas cucrema.

Comuue. ConHeyHas akTUBHOCTh. Mcrtounuk sHepruu CosHIa W 3BE31. 3BE3IbI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPaJbHBIM KJIACC — CBETUMOCTbY». 3BE3MBI
[JIaBHOM T10CJIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHMMOCTbY» I 3BE3J TJIaBHOU
MIOCJIEOBATEIbHOCTA. BHyTpeHHee cTpoeHne 3BE3n. (CoOBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3Boounu CoslHLA U 3BE311. DTallbl )KU3HU 3BE3I.

Mneunsiii [IyTs — Hamra ["anaktuka. [Tonoxxenue u nemwkenue Comuna B ['anaktuke. Turmbl
rajlakTuK. PagnoranakTuky u kBazapbl. YEpHbIE ABIPHI B sAPaxX raJlaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopust
bonbioro B3peiBa. PeIMKTOBOE U3Ty4EHHE.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnslie mpobieMbl aCTpPOHOMUM.

Yuenuueckue nadnooenus

HaOntoneHuss HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUTSL OTIPEICIICHUS MTOJIOKEHHU HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nomymapus 1 sipkue 3BE3/bl.

Ha6mtonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0marnee NOBTOpeHUE

Ponp u3MKM M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMYECKOH, COIMaIbHON U
THYECKOW cdepax AeATEIBHOCTH 4YEJIOBEKa, POJIb M MECTO (HM3MKH U aCTPOHOMHH B
COBPEMEHHOM Hay4yHOMW KapTUHE MHpa, poib (U3NUeckol Teopun B (OPMUPOBAHUU
MIPEICTaBICHUH 0 PU3HUECKOM KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJE.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢ yu€ToM
CoJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcamMH MaTeMaTuKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBA3aHHBIE C W3YYEHMEM METOJOB HAyYHOIO IO3HAHMS:
sBJIEHUE, Hay4HbI (akT, rumnoresa, (usmyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJOJEHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHHMH, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MIPOEKIMK Ha OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOAHBIE JIEMEHTAPHbIX (DYHKIIHIA,
MIPU3HAKH MTO0JI00US TPEYTOIBHUKOB, OTpeeNiCHHE TUTOMAIH IUIOCKUX (GUryp 1 00béma Te.

Buonozus: snexTpudeckue SBIEHUS B JKUBOW NpuUpone, KoiebaTelbHbIE IBIXKEHUS B
JKUBOM IIpUPOJIE, ONTUYECKHUE SIBICHUSA B XKUBOM IPUPOJE, NEHUCTBUE paJHALMU HA >KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKash CTPYKTypa TBEPIBIX TEll,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKOM pEIETKH, CIIEKTPaJIbHbII aHaIu3.

l'eocpagpusa: MarHUTHBIE TOJIFOCa 3€MJTH, 3aJIeKH MarHUTHBIX PyA, (GOTOChEMKA 3€MHOI
IIOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCEHUH.



Texnonozus: NTMHUKA DJIEKTPOIIEpPENay, TEHEPATOP NEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHAYKIUOHHAsT TeYb, pajap, paJAuONpUEMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas 6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «®dusuka» Ha ypoBHE cpegHero o0miero oOpa3oBaHHS
(6a30BBII  ypOBEHB) JODKHO  OOECTICUYHTHh  JIOCTHIKCHHE  CICAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIC PE3yNbTaThl OCBOCHUS y4eOHOTo mpeamera «Du3uKa» JTODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCSI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEH
MO3UITUEH  JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, ITO3UTUBHBIX BHYTPCHHHX
yOeXIeHMI, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHICKOTO0  OOIlecTBa,
paciMpeHue >KH3HCHHOTO OIBITa M OIbITa JCATCIIEHOCTH B MPOIECCE Peal3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIIBHOMN JIeATEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOYYarOIIerocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIICCTRA;

MPUHSITHE TPATUIIMOHHBIX OOIICYEIIOBEYSCKUX TYMAHUCTHUECKUX U JEMOKPATHYCCKHUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIHHOCTh B WHTEpECax TPa)IaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTaHU3AIINH;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIUSAMYU ¥ HA3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOHN M BOJIOHTEPCKOU JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTaHCKON HICHTUYHOCTH, MaTPHUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHUCKHX
yu€HbIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIE B ICITEILHOCTH YU4EHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUAsT ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3nUecKoi HayKe;

5) Tpyi0BOT0 BOCIIUTAHUS:

WHTEpEC K pas3dudHbIM cdepaM Tpo(ecCHOHATBHOW JeATSIIBHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiieit
npoeccry U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (pU3MKH Ha
MPOTSDKEHUH BCEH JKU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHHA:

c(OPMHUPOBAHHOCTh JKOJOTHYECCKOW KYJIbTYPBI, OCO3HAaHHE TJIOOATBLHOIO XapakTepa
IKOJIOTHUECKHUX TPOOIIeM;



IUTAaHUPOBaHUE M OCYILIECTBICHHE JIEHCTBUH B OKpY’Kalollel cpele Ha OCHOBE 3HAaHUS
LeJIel yCTOMYMBOTO Pa3BUTHSI YEII0OBEYECTBA;

pacHIMpeHue OMbITa JESITeIbHOCTH SKOJIOIMYECKONM HANpaBI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 PU3HKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHME [EHHOCTU HAYYHOU JEATEIBHOCTH, TOTOBHOCTH B IPOLIECCE M3YUEHUS (PU3UKU
OCYILECTBIIATh MPOEKTHYIO U HCCIIEI0BATEIbCKYIO AESTEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/bHbIe YyHHBepcAIbHbIe yUeOHbIe AeiicTBUSA
Ba3oBble Jjornyeckue neicTBUA:

CaMOCTOATENIbHO (OPMYNIMPOBAaTh W AKTyaJM3UpOBaTh MNpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNIeNATh 1IeNH JIeATEbHOCTH, 33]JaBaTh apaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPUBAEMBIX (DU3UUYECKUX SIBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS NPOOIEMBbI ¢ YIETOM aHAIN3a UMEIOIUXCSI MaTePHATIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B JCSITEIHHOCTh, OICHHBATH COOTBETCTBHE PE3YNIHTATOB LEISIM,
OLICHUBATh PUCKU TTOCIIEICTBUI A TEILHOCTH;

KOOP/JMHUPOBaTb W BBIIOJHATH pPAabOTy B YCJIOBUSAX pPEANbHOrO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHHE TIPU PEIICHUH KH3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarebcKue 1eiicTBUS:

BJIQJIETh HAyYHOW TEPMHHOJIOTHEH, KIFOYEBBIMH TOHSATHSAMH W METOoJIaMu (pu3mdecKon
HayYKH;

BJIaJICTh HABBIKAMU y4eOHO-MCCIIEOBATENILCKON U MPOEKTHON JEeSATENbHOCTH B 001acTH
(U3UKH, CTOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TIOMCKY METO/IOB PELICHUS 3a1ad
(U3MYEeCKOro copiep kaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MIO3HAHUS;

BJIAJICTh BHJAMH JEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETALUH,
npeoOpa3oBaHMIO0 M TNPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHTYyallMsiX, B TOM YHCJIE NpHU
CO3/IaHUH Y4EOHBIX MPOEKTOB B 00JaCTH (PUBUKH;

BBIBISITH TIPHYMHHO-CIICACTBCHHBIE CBS3M M aKTyaJIM3UPOBATh 3aJady, BBIIBHUIATh
TUNOTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl i JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3MPOBaTh IIONyYCHHBIE B XOJA€ pEIICHHWS 33Ja4d Pe3yJibTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM NEATETHHOCTH, B
TOM YHCIIC TPU U3yIEeHUH (DU3UKHY;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TMIEPEHOCUTD 3HAHUS 110 (PH3HUKE B MPAKTHUYECKYIO 00JIACTh KU3HEACITEITBHOCTH;

YMETh UHTEIPUPOBATh 3HAHHS U3 PAa3HBIX NPEJAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIEC UCH, TIPEAJIaraTh OPUTHHAIIBLHBIC TTOIX0/IbI U PEIICHUS;

CTaBHUTH MPOOJIEMBI U 33]1a9H, TOMTYCKAIOIINE aTbTEePHATUBHBIC PEIICHUSI.



PabGora ¢ undgopmaumeii:

BJIAJIETh HAaBBIKAMU TOJIydeHHS MH(pOpMaLuu (HU3NIECKOTO CONEp)KaHUS U3 WCTOYHUKOB
pPa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOWCK, aHajiu3, CUCTEMaTH3alUi0 W
MHTEpHpeTanuio HHPOpMAIUK Pa3IUYHbIX BUJIOB U ()OPM MPEACTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJB30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelleHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPIraHM3ALMOHHBIX 3aJad C COOJIOEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOI0 COJAEpKaHMS B pPA3IMYHBIX Qopmarax ¢ yd€ToMm
Ha3HaueHus MHopMalMu ¥ LEJNEeBOM ayAUTOpUH, BBIOMpas ONTUMaIbHYIO (GopMy
IIPEICTABICHHS U BU3yaIU3alUH.

KoMMyHuKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBISITH OOIICHNE HA ypoKaX (PU3HKHU M BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYAIMi U CMATYATh KOH(IHKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKD TOYKY 3PEHHUSI C KMCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIONB30BATh MPEUMYIIECTBA KOMaHHON ¥ HHIUBUIYATbHON paOOTHI;

BBIOMpPATh TEMAaTUKY W METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIUX HHTEPECOB
BO3MOXKHOCTEH Ka)XXKI0I'0 WICHA KOJJICKTHBA;

MPUHUMATh [E€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBJATH IUIAH JEHUCTBUM, PaCIpelNesiATb POJIM € YYETOM
MHEHHI y4aCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KKIOTO yJaCTHUKA KOMAHJIbI B OOIIHMI pe3yIbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeJyiaraT HOBBIE IPOEKTHI, OLIEHMBATh WAEU C MO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATH IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PaA3JIMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHUBEpCAJIbHbIC yUeOHbIE 1€l CTBUSA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYILIECTBIISTh TMO3HABATENBHYIO AESTENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEUIeHHs PAacuETHBIX M KAayeCTBEHHBIX 3ajay, IUIaH
BBIIIOJIHEHUST NPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEIIIOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHmpsTh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;
JenaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMHUPOBAHMIO W TPOSIBJICHUIO JSPYIUIUM B 00JacTH (PU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:



J1aBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaIETh HaBBIKAMU [M03HABATEIbHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEWCTBUN
U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIB30BATh MPUEMBI pe(IICKCHHU JJISl OLICHKU CUTYalliH, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI M apI'yMEHTBI APYTUX IIPU aHAJIU3€E Pe3yJIbTaTOB I€ATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apT'yMEHTBI JPYTUX IIPH aHAIU3€ PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B npouiecce noctrkeHNs TNYHOCTHBIX PE3yIbTaTOB OCBOECHHUS MPOTrPaMMBbI IO (pU3MKeE 1Jis
YPOBHS CpeAHEro o0Iero oopa3oBaHus y oOy4yaroIIUXCsl COBEPILIEHCTBYETCS 3MOLMOHAIbHBIHN
WHTEJUIEKT, MPEATOIAralonui chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJIETh HAIIPABJICHUs pa3BUTHUs COOCTBEHHOM SMOLIMOHAIBHON cepsl, ObITh YBEPEHHBIM B ce0e;

caMOperyJINpOBaHMUs, BKJIIOYAIOIIETO CaMOKOHTpOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh AaJaNTHPOBATHCS K SMOLIMOHAIBHBIM
W3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTM)KEHHIO LEIH M YCHEXY,
ONTHMHU3M, NHUIIUATUBHOCTD, YMEHHUE IEHCTBOBATh UCXOMAS U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIECHUSI, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKHNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIIOYAIOLIMX CHIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS C IPYTUMHU
JFO/IbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U pa3peIaTh KOH(QIHUKTEHI.

INPEAMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 kJiacce npeIMeTHbIE pe3yiabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUIA:

JI€MOHCTPUPOBATh HA MpUMEpaxX pojib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4yHOW KapTHHBI MMpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM M TEXHOJIOTUH, B NMPAKTUYECKON
JIeSITCTEHOCTH JIFOJICH

YUUTHIBaTh TPAHULBl NPUMEHEHUs H3YyYEHHBIX (DU3MUYECKHX MOJeNel: MaTephalibHas
TOYKa, MHEpIHaIbHasl cucTeMa OTC4éra, abCONIIOTHO TBEPAOE TENO, WACANBHBIN Ta3, MOJAEIH
CTPOCHMS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUEYHBINA DIECKTPUYECKUN 3aps] IPU PEIICHUU
¢bu3nveckux 3a1ay;

pacmo3HaBaTh (hU3MYECKHE SBICHUS (TPOIECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOEHHUS BEIIECTBA U DJIEKTPOJUHAMMKHU:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE MABM)KEHHE, CBOOOJHOE MaJeHue Tel,
JIBUKCHUE 110 OKPYXHOCTH, WHEpIUs, B3amMmojciicTBue ten, nuddysus, OpoyHOBCKOe
JBI)KEHUE, CTPOCHUE JKUIKOCTEH M TBEPABIX Tes, U3MEHEHHEe 00bEMa Tesl IpU HarpeBaHUU
(oxJytaXkieHMH ), TEMJIOBOE paBHOBECUE, HCIIApEHNE, KOHACHCAlNs, TUIaBJICHUE, KPUCTAIIIN3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE JABJICHUS Ia3a MPU €r0 HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXIy IapaMeTpaMu COCTOSIHMs ra3a B H30IpoLeccax, 3JIEKTpU3alus Tel,
B3aUMOJICHCTBUE 3aPsJI0B;



OMKCHIBATh MEXAHMYECKOE ABIKEHUE, UCTONB3Ys (hM3HUECKHe BEIWYHHBI: KOOpJUHATA,
MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuia, UMIYJIbC Tela, KMHeTHYecKas
SHEPrHs, TMOTCHIMAJIbHAS DHEPrusi, MexXaHW4eckas padoTa, MEXaHMUYECKass MOIIHOCTH, TP
OMMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICT HCTHOJB3YEMbIX BEJIHYMH, UX
0003HAYCHUSI U CIUHUIIBI, HAXOJUTH (POPMYIIBI, CBS3BIBAIONIUE JAaHHYIO (DU3UMUECKYIO BEIHUUHY
C APYTHMH BEJIMUYNHAMU,

ONMKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBIICHUS, HUCIOJb3Ys
(¢u3nueckne BEIWYHMHBL: JAaBJIICHWE Ta3a, TeMIepaTypa, CpeaHss KHHETHYeCKas JSHEPrHs
XAa0THUYECKOTO JBM)KEHHUS MOJIEKYJ, CpEIHEKBaJpaTUYHAs CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, kodQ(PHUIMEHT MOIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OMMCAHUU TIPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
ux o0003HaueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBL, CBS3BIBAIOIIME JAHHYIO (U3HYECKYIO
BEJIMYUHY C IPYTUMU BEJIMYUHAM;

ONMUCHIBATh U3YYECHHBIE SJICKTPUUYECKUE CBOMCTBA BEUIECTBA M AJIEKTPUUYECKHUE SBJICHUS
(mporiecchl), UCTIONB3Ys (GU3NYECKUE BEIMYUHBI: AIIEKTPUUECKUI 3apsiji, AJIEKTPUUECKOoe MoIe,
HanpspDKEHHOCTh  MOJS, TOTEHIMAN, Pa3sHOCTh IOTEHIMAJIOB; MpPU OMHCAHUU TMPABHIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS U CIUHHIIBI;
yKa3bIBaTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYHHAMU;

AHATM3UPOBATh (PU3UYCCKUE TPOIECCHl M SBIICHUS, UCTOIB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoro Tirotenusi, I, II m III 3akonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW PHEPTUHU, 3aKOH COXPAHEHHS] UMITYJbCa, TPUHIUI CYNEPHIO3UILIUN CUJI, TPUHIIUIL
pPaBHOIIPaBUS UHEPIUATBHBIX CUCTEM OTCUETA, MOJICKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBS3b CPEAHEH KHUHETUYECKOW HSHEPruu TEIJIOBOTO JIBHIKECHHUS
MOJICKYJT C aOCOJIFOTHOM TeMIepaTypoil, TEepBhIi 3aKOH TEPMOIAMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylioHa, Mpu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHUYECKOE BHIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC IPUHIIHIIBI ACHCTBHS MAIIMH, TPUOOPOB U TEXHUIECKUX YCTPOUCTB;
pasnyaTh yCIOBUS UX O€30MaCHOTO MUCIOJIb30BaHUS B TIOBCETHEBHON KU3HH,

BBITIOJHATh SKCIEPUMEHTHI 1O HCCICIOBAHUIO (PU3NYECKUX SIBICHUN M MPOIECCOB C
WCTIONB30BAHUEM TPSIMBIX W  KOCBEHHBIX HM3MEpPEHUW, TIpu ITOM  (PopMyIUpoBaTh
npobyieMy/3ajady W THUIOTE3y Yy4eOHOro OKCIIEpUMEHTa, CcoOMpaTh YCTAHOBKY W3
MIPETI0KEHHOTO 000PYIO0BAHHUS, TPOBOAUTH OMBIT i POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBISAITh TPSIMBIE M KOCBEHHBIC H3MEPEHUS (U3MUECKUX BEJIMYWH, TPH STOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIOJIB30BAaTh HW3BECTHBIE METOJBI OIICHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEOBaTh 3aBUCUMOCTH MEXIY (U3HYECKMMU BEIMYUHAMH C HCIIOJIB30BAHHEM
MPSMBIX HW3MEPEHHUH, MPU ITOM KOHCTPYUPOBAThH YCTAHOBKY, (DUKCHPOBATh pPE3yIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIMYMH B BUJE TAOIUI] U TpadUKOB, JIENaTh BBHIBOJIBI
0 pe3yiabTaTaM UCCIICIOBAHUS;

coOmrofaTh mpaBwia 0€30MacHOr0 TPyAa MPH MPOBEACHUM HCCICIOBAHUN B paMKax
y4eOHOTO OKCHEPUMEHTa, YYEOHO-UCCIIEIOBATEILCKOM W  TMPOEKTHOM JCSATENIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIE 3aJa4dl C SBHO 3aJaHHON (HU3MUECKOM MOIENbI0, HUCIONb3YS
(bu3mvecKre 3aKOHBI M MPUHITUITBI, HA OCHOBE aHaJM3a yCIOBHUSA 3a/1aud BRIOUPATh (U3HUECKYIO
MOJIeNb, BBIICIATh (U3UYECKUE BEIUMYMHBI W (OpPMYIbI, HEOOXOAMMBbIE Al €€ peIlleHus,
MIPOBOANTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOTYYCHHOTO 3HAYCHUS (PU3NICCKON BEITHMUNHBI,



pelaTh KayecTBEHHBbIE 3aJaud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO ILIETIOUKY
paccyXIeHUl C ONOPOi Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh TMPU pElIeHMH Y4YeOHbIX 3aJad COBPEMEHHble HH(OPMAIOHHBIE
TEXHOJIOTUM JUI TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U TPEICTaBICHUS YyueOHOH u
HAYYHO-TIONYJISIpHOW HMH(DOpPMAaLUU, MOJYYCHHOM W3 pPAa3IMYHBIX HMCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOTY4aeMylo HHPOPMALIUIO;

MPUBOAUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA IO (QU3UKE B IIOBCEJHEBHOW JKU3HU IS
obecrieueHHs 6€30MaCHOCTH MPU OOPAIEHUHU C TPUOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUS 3/10pOBbs U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLIEH Cpee;

paboTatTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNNbl, pPAalMOHAIBHO pacHpelessITh OOSA3aHHOCTH W IJIAHUPOBATh JAESATEIBHOCTH B
HECTAHJAPTHBIX CUTYallUsX, aJICKBaTHO OLEHMBATH BKJAJ Ka)JOr0 U3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi POOJIEMBI.

K xonny oOyuenus B 11 kJ1acce rnpeiMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OoTpakaTb C(HOPMUPOBAHHOCTD Y OOYJAFOIITUXCSI YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHHKU U TEXHOJIOIMH, B IPAKTHUYECKOU
NeSITeIbHOCTH JI0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YUUTBIBATh TPAHMUIBI TNPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENIeH: TOUYEeUHBIN
JNEKTPUYECKUN 3apsij, Jyd CBeTa, TOUYEYHBIH HCTOYHUK CBETa, SAepHas MOJENIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOT'0 si/ipa MpH peleHnH GU3NUYEeCKUX 3a/1a4;

pacmno3HaBaTh (hU3MYECKHE SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (DM3MKH: 3JIEKTpUUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JACMCTBME MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM M JIBWXKYILIMICS 3apsf,
JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHHUE,
npejaoMieHue, HHTepdepeHuus, Audpakuus M MNOJAIpU3aLuUs CBeTa, JUCIEpCUsl CBeETa,
dhoToanexkrpuuecknii 3pdext (pororddexr), cBeTOBOE AaBICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UICKYCCTBEHHAsl PaJUOAKTUBHOCTB;

ONMCHIBATh M3YYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEJIWYMHBL: DJIEKTPUUYECKUI 3apsja, cujla TOKa, 3JIEKTPUUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE COIPOTUBIIEHUE, Pa3HOCTh NOTEHLIMAJIOB, AIEKTPOIBIKYILAs CUJa,
paboTa TOKa, MHIYKLMsS MarHMTHOro Imouid, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyLIKH, SHEPrHsl JIEKTPHUYECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KosnebaHuil B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJIa TOKAa B IMPOIECCe TaPMOHMYECKUX IJIEKTPOMArHUTHBIX
KosnebaHui, (POKyCHOE pacCTOSHME M ONTHYECKas CUiIa JIMH3blL, NPH OINUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKHI CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX O00O3HAUYeHUS M EIUHHULIBL,
yKa3bIBaTh (OPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEJIMUMHY C IPYTMMH BEIMYMHAMY;

OINUCHIBATh H3YYEHHbIC KBAHTOBBIC SIBJIEHUS U MPOLECCHI, HCHONb3Yysd (PU3MUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIus u
UMIyasC (OTOHA, MEpPUOJ ToJypacmhana, SHEprus CBsI3M aTOMHBIX SAep, HpU ONHUCAHHH
NIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUYEHUs U



€IVHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3bIBAIOLINE NAHHYIO (U3MYECKYIO BEIUYHHY C IPYTHUMH
BEJIMYMHAMH, BBIYUCIIST 3HAYCHNE (PU3UUECKOI BETMUNHBI;

aHAIM3UPOBATh (PU3NYECKUE TMPOIECCHl M SBJICHUS, UCHOJNB3YS (U3NYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKkOHBl IOCIEOBATEIBHOIO M  IAPAJUIENBHOIO COEIUHEHHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHua, 3aKkoH 3JIEKTPOMAarHUTHOW  WMHIYKLMH, 3aKOH
MPSIMOJIMHENTHOTO PAclpOCTPaHEHUs CBETa, 3aKOHBI OTPa)KeHUs CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHMe OHHIITeHHAa 11 (oTorddexrra, 3aKOH COXPAHEHUs] SHEPrHH, 3aKOH
COXpPAHEHMsS HMIIYJbCa, 3aKOH COXPaHEHMs DJJEKTPUUECKOro 3apsia, 3aKOH COXpPaHEHUS
MaccoBOT0 YHCIHa, MOCTyaaThl bopa, 3aKOH paJMOaKTUBHOTO pacnaja, MpH 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMAaTU4YEeCKOE BbIPRKEHUE U YCIOBHs (TpaHMLIBL,
00JacTH) NPUMEHUMOCTH;

OTIpEe/eIIATh HANpPaBlIEHHWE BEKTOPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl AMniepa u cuisl JIopeHna;

CTPOUTH U OMKUCHIBATh N300pakeHNe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBIMOJIHATh HKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUECKUX SBICHUH M TNPOLECCOB C
WCTIOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH: Tpu 3TOM  (HOPMYIHPOBATH
npobieMy/3ajady W THUIOTE3y Y4eOHOTO DJKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEI0KEHHOT0 000pYI0BaHUSs, TPOBOIUTE ONBIT U (HOPMYITUPOBATH BIBOJIBI;

OCYIIECTBIISITh TpPSIMbIE W KOCBEHHBIE H3MEpPEHHs (U3MUECKUX BEIWYHH, IMPH ITOM
BbIOMpaTh ONTHUMAJIbHBIM CIMOCO0 M3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OICHKHU
MOTIPEIIHOCTEN U3MEPEHU;

HCCIeI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHHI:
MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3ybTAaThl MOJYYCHHON 3aBUCUMOCTHU
¢u3nYecKkux BENUYMH B BHAC TaOMUIl W Tpa(uKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIeIOBaHUS;

coOmrofaTh mMmpaBwia 0€30MacHOr0 TPyAa MPH MPOBEACHUM HCCIEAOBAaHMNH B paMKax
y4eOHOr0 IKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIbHOCTH ¢
WCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIC 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJEeNbl0, HCHOJIb3Ys
(u3nueckye 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHajIM3a YCJIOBUS 3a7aud BBIOUPATh PUIUYECKYIO
MOJIeNb, BBIIEIATh (U3NYECKHUE BEIUYMHBI U (OPMYIbI, HEOOXOAMMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUETHI M OLICHUBATh PEATbHOCTH MOJIyYEHHOTO 3HAUYCHUs (PU3MUECKOM BEIIUYHHBI,

pemath KayecTBEHHbIE 3aJauyM: BHICTPAWBATh JIOTMUECKH HEMPOTUBOPEUMBYIO ILETIOUKY
paccyXIeHul ¢ ONOpoil Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJB30BaTh TMPH pPEHICHHHM Y4YeOHBIX 3aJad COBPEMEHHBIE HH(OpMAIMOHHBIE
TEXHOJIOTHH JIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETAMU M MpeJCcTaBiIeHHUs yueOHOH u
Hay4YHO-TIONYJISIpHOW MH(OPMAaLMK, MOJYYEHHOM W3 pPa3MYHbIX HMCTOYHHKOB, KPHUTUYECKH
aHAJM3UPOBAThH MOTy4aeMyr0 HH()OPMAIHIO;

OOBSACHATH MPUHIUITBI TEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHUS UX OE30MaCHOT0 UCTIOJIb30BaHMS B IOBCEHEBHOM KU3HU;

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TIOBCEJHEBHOW JKU3HU IS
oOecrieyeHus 0€30aCHOCTH MpHU 00pallleHuH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPaHEHHUS 3I0POBbs U COOIIOCHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIEH cpee;



paboTatTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIECH, IUIAHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacupelessiTh OOsf3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, a/IeKBATHO OLIEHMBATh BKJIAJ KaX/IOTO U3 YYaCTHUKOB TPYIIIbI B
peleHre paccMaTpuBaeMOi POOIJIEMBI.



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

n/n

HaumenoBanue pasaenon
U TeM MPOrpaMMbl

KoaunuyecTBo 4acoB

DJIEeKTPOHHBIE

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue

padoTbI

(uudposbie)
o0pa3zoBaTeJibHbIE

pecypcebl

Hanpasiaenust
BOCIIUTATEIbHOM
AeATeIbHOCTH

Paznea 1. PU3UKA U METO/JIbI HAYYHOI'

O IO3HAHMUA

11

dusnka n MCTOABI HAYYHOT'O
II0O3HaHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

I'paxxnanckoe
BOCIIUTAHUE:
c(hopMUPOBAaHHOCTH
rpaXk1aHCKOM
MO3UIUU
oOyJarorerocs Kaxk
AKTUBHOTO U
OTBETCTBEHHOTO
YJI€Ha POCCUIUCKOTO
00111eCTBA;
MIPUHSITHE
TpaJIULIUOHHBIX
00111eYeT0BEUYECKUX
T'YMaHUCTHYECKHUX U
JEMOKPATUYECKUX
LIEHHOCTE;
TOTOBHOCTb BECTH
COBMECTHYIO
JIeATEeIIbHOCTD B
UHTEepecax
rpaXKIaHCKOTO



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

oOmrecTBa

Hroro no pasneny

Pasznen 2. MEXAHUKA

JyxoBHO-

HPABCTBEHHOE
BOCIIUTAHHE:

2.1

Kunemaruka

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

c(hOopMHUPOBAHHOCTH
HPaBCTBEHHOT'O
CO3HAHMA,
ATUYECKOTO
MOBEJICHUS;
CIOCOOHOCTH
OLICHUBATh
CUTYaIIHIO U
MIPUHUMATH
OCO3HAHHbBIE
peuieHus,
OPUEHTHUPYSCh Ha
MOpPaJIBHO-
HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH,
B TOM YHCIIE B
JeATEIIbHOCTH
YYEHOT0; OCO3HAHUE
JUYHOTO BKJIAJA B
MOCTPOEHUE
YCTONYUBOT'O

Oyaywero;



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

2.2

Jnaamuka

bubmuorexa [IOK
https://m.edsoo.ru/7f41bf72

Llennoctu
HAYYHOTO
MO3HAHMUS:
c(hopMHUPOBAHHOCTH
MHPOBO33pCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
¢bu3nveckoil HayKu;
OCO3HaHUE
[EHHOCTH HayYHOM
JIeSITEIbHOCTH,
TOTOBHOCTb B
NPOLIECCE U3YUCHUSI
buzuku
OCYILIECTBIISITh
MPOCKTHYIO U
UCCIIEI0BATEIbCKYIO
JESTeIbHOCTD
WHJIMBUIYaJIbHO U B

rpymne.

2.3

3aKOHBI COXpaHEHUs B
MEXaHUKe

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

Tpynosoe
BOCIIUTAHHE:
UHTEpEC K
pa3nuuHbIM cepam
npodeccuoHaIbHON
NeSATEITHHOCTH, B
TOM YUCJIC
CBSI3aHHBIM C
(buzukon u



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

TEXHUKOH, yMEHHUE
COBEpIIAThH
OCO3HAHHBIH BEIOOP
Oymymeit
npodeccun u
pearTn30BBIBATh
COOCTBEHHBIC
KU3HCHHBIC TUTAHBI;
TOTOBHOCTb U
CIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO
B 001acTé (PU3UKH
Ha MPOTSKCHUU

BCEH JKU3HHU;
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCTEeTHYECKOe
BOCIIUTAHUE:
ACTETHYECKOE

OTHOLLIEHUE K MUDY,

31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuotexa [JOK BKITIOHAR SCTETHY
KHHETUICCKOW TeOpUHr https://m.edsoo.ru/7f41bf72
HAy4YHOTO

TBOPYECTBA,
MIPHUCYIIETO

¢du3nueckoil Hayke;

3.2 OCHOBE! TepMOHHAMHKIH 10 bubnuorexa [JOK [TatpuoTnueckoe

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



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

c(hopMHUPOBAHHOCTH
pOCCHIICKON
TpaXIaHCKON
WUJCHTUYHOCTH,
NaTPUOTU3MA;
LIEHHOCTHOE
OTHOIIIEHHUE K
rocyAapCTBEHHBIM
CHUMBOJIaM,
JOCTHKEHUSM
POCCUMCKHX
y4€HBIX B 00J1aCTH
(GU3UKN ¥ TEXHUKH;

3.3

ArperaTHble COCTOSTHUS
BemiecTBa. Da3oBbie
MEPEXO0bI

bu6mmorexa LIOK

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

I'paxxnanckoe
BOCITUTAHUE:
c(hopMUPOBaHHOCTH
Tpa)XKJaHCKOMN
JR(0%3%0007%071
oOyuJaromerocs Kaxk
aKTHBHOI'O U
OTBETCTBEHHOI'O
YJIEHA POCCUICKOIO
00I11eCTBA;
MIPUHSITHE
TPaAUITHOHHBIX
00I11eYEeJIOBCYECKHX
T'YMaHUCTHYECKUX U
J€MOKPATUYECKUX
LIGHHOCTEH;
TOTOBHOCTE BECTH



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

COBMECTHYIO
JeSITETLHOCTh B
UHTEpecax
Ipa)xJIaHCKOT'O
o011eCcTBa,
y4acTBOBaTh B
CaMOYIIpaBIICHUH B
o0pa3oBaTeIIbHOMN
OpraHu3aluy;
yMeHue
B3aUMO/IEHICTBOBATh
C COIIMAJIbHBIMHU
WHCTUTYTaMH B
COOTBETCTBHUH C MX
GYHKIUSIMU 1
Ha3Ha4YEHUEM;
TOTOBHOCTB K
T'YMAaHUTAPHOHN U
BOJIOHTEPCKOU
NesITeTbHOCTH;

Hroro no pazneny

24

Pasnen 4. QJIEKTPOANHAMUKA

4.1

DIIEKTpOCTaTUKA

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Llennoctu
HAyYHOTO
MO3HAHUA:
c(hopMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY



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

YPOBHIO Pa3BUTHS
(buznueckoil HayKu;
OCO3HaHHUE
LIEHHOCTU Hay4HOHN
JIEeATEIIbHOCTH,
TOTOBHOCTB B
IIPOLIECCE U3YUECHUS
¢uzuku
OCYIIECTBIIATh
IIPOEKTHYIO U
HCCJIEJOBATEIIBCKYIO
NeATEIIbHOCTh
VH/IMBU1YaJIbHO U B

rpymnme.

4.2

IlocTosgHHEBIN

aneKkTpudeckuit Tok. Toku

B Pa3JIMYHBIX Cpelax

12

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

JlyxoBHO-
HPaBCTBEHHOE

BOCIIUTAHHE:
c(hopMHUPOBAHHOCTH
HPaBCTBEHHOT'O
CO3HaHWS,
3THYECKOTO
MHOBEACHMUS;
CIOCOOHOCTH
OLICHUBATh
CHUTYAIHIO U
NPUHUMATh
OCO3HAHHBIC
peleHus,
OPUCHTUPYSICH Ha
MOpaJIbHO-



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

HPABCTBCHHBIE
HOPMBI U IEHHOCTH,
B TOM YHCJIE B
JeATENbHOCTH
Y4E€HOI0; OCO3HAHUE
JIMYHOTO BKJIA/a B
IIOCTPOCHHE
YCTOWYUBOIO

Oymy1iero;

Hroro no pazneny

22

PesepBHOE Bpems

DCTETUYCCKOE
BOCIIMTaHUE:
ACTETUYECKOC
OTHOIIICHHUE K MUY,
BKJTIOYAsT ICTCTHKY
HAy4YHOTO
TBOPYECTBA,
MPHUCYIIETO
(bu3uIecKoi HayKe;

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

68




n/n

HaumenoBanue pasaesoB
U TeM MPOrpaMMbl

11 KUIIACC

KoimmnuectBo yacos DJIeKTPOHHbIE

Bcero

(uudposbie)
Konrpoabusie | IlpakTnuyeckue
o0pa3oBaTe/bHbIE

padoTbI padoTbI pecypent

Hanpasienue
BOCIIUTATEJILHOM
IeATEeILHOCTH

Paznea 1. JIEKTPOANHAMUKA

11

MaruuTtHoe 110Je€.
DJIeKTpOMarHuTHas
I/IH}IYKI_[I/IS{

11

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

ITaTpuoTnueckoe
BOCIIUTAHHE:
c(OpMHUPOBAHHOCTH
pOoCCcHUiiCKOM
I'PaKIaHCKOU
UJEHTUYHOCTH,
NaTpUOTU3MA;
LIEHHOCTHOE
OTHOIIIEHUE K
rocy/1apCTBEHHBIM
CHUMBOJIaM,
JOCTHKEHUAM
POCCHICKHX
y4€HBIX B 00J1aCcTH
(U3HUKYU U TEXHUKH;

Utoro no pazneny

11

Pasnen 2. KOJIEBAHUSA U BOJIHbBI

2.1

Mexanuueckue 1
SHCKTpOMaFHI/ITHBIe
KoJiIcOaHus

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

IIKOJIOTUUECKOE
BOCIIUTAHUE:
c(hOpMHUPOBAHHOCTH

IKOJIOTHYECKON


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

KYJIbTYpHI,
OCO3HaHHUE
rJ100aJIbHOTO
xapaxkrepa
9KOJOTHYSCKHUX
npo0em;
MJIAHUPOBAHUE U
OCYIIECTBIICHUE
JIeHCTBUI B
OKpYJKalollleH cpene
Ha OCHOBE 3HAHUS
LeJIe YCTOMYMBOTO
pa3BUTHUS
YeJIOBEUCCTBA;
pacimpeHue onbITa
JIeSITCIILHOCTH
9KOJIOTHICCKOM
HaIPaBJICHHOCTH HA
OCHOBE HMECIOIIUXCS
3HaHU# 1o pu3mke;

2.2

MexaHnueckue 1
3JIEKTPOMATHUTHBIE BOJHBI

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

DCTETHYECKOE
BOCITUTAHHUE:
3CTCTUYCCKOE
OTHOLLIEHUE K MUPY,
BKJTFOYAsT ACTETUKY
Hay4HOTO
TBOPYECTBA,
MPUCYILETO
buznueckoit HayKe;



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

HyxoBHo-
HPaBCTBEHHOE

2.3

Onruka

10

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

bubnunorexa LIOK

BOCIIUTAHHE:
c(hopMHUPOBAHHOCTH
HPaBCTBEHHOT'O
CO3HaHWUS,
STHYECKOTO
[IOBE/ICHHS,
CIOCOOHOCTH
OLICHUBATh
CUTYAIIHIO U
MPUHUMATD
OCO3HAHHBIC
peleHus,
OPUCHTUPYSICH Ha
MOpaJIbHO-
HPaBCTBEHHBIC
HOPMBI M [IEHHOCTH,
B TOM YHCJIC B
JESTEITLHOCTH
YYEHOT0; OCO3HAHUE
JMYHOTO BKJIa/1a B

IIOCTPOEHUE

YCTOWYUBOIO

Oynymero;
Uroro no pazueny 24
Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
OCHOBBI cneUMaILHON butmmoreka [JOK ['paxxnanckoe
3.1 4 1

TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c BOCITUTAHHE:



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

c(hopMHUPOBAHHOCTH
TrpakTaHCKOM
MO3ULIUH
oOyJaromierocs Kaxk
AKTHUBHOTO U
OTBETCTBEHHOTO
YJIEHA POCCUHCKOI0
o0111ecTBa;
MIPUHSTUE
TPaAUIIMOHHBIX
o0I1e4eT0BeuYeCKIX
T'YMaHUCTHYECKUX U
JEMOKPATUYECKUX
IICHHOCTEIA;
TOTOBHOCTb BECTHU
COBMECTHYIO
JIeATEIILHOCTD B
MHTEpecax
rpaXkJ1aHCKOTO
oOmrecTBa

Hroro no pazgeny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1

DeMeHTEl KBAHTOBOU
OIITUKA

bu6nmorexa [IOK
https://m.edsoo.ru/7f41c97c

9KOJIOTHYECKOTO
BOCIIMTAHUSA
c(hopMHUPOBAHHOCTH
3KOJIOTMYECKOM
KYJIBTYPBHI,
OCO3HaHHE
rJ100aJIbHOTO



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

xXapaktepa
JKOJOTHYSCKHX
npooiiem;
IJIAHUPOBAHUE U
OCYIIECTBIICHUE
JICVICTBUI B
OKpYy>Karollen cpene
Ha OCHOBE 3HAHUS
LeJIe YCTOMYMBOTO
pa3BUTHUS
YeJI0BEUYCCTBA;
pacuImpeHue ornbITa
JICATCIIbHOCTH
3KOJIOTHYECKOM
HaIpaBJIECHHOCTH HA
OCHOBE UMECIOIIMNXCS
3HaHUU 10 (PU3HUKE;

4.2

Crpoenue atoma

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

Ilennoctu
HAy4YHOTO
MO3HAHUS:
c(hopMUPOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
(buznvecKoil HAYKH,
OCO3HaHHE
LIEHHOCTU Hay4HOHN
JeSITeNbHOCTH,
TOTOBHOCTH B



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

nporecce U3y4eHus
buzuku
OCYILECTBIIATh
MIPOEKTHYIO U
HCCIIEOBATEIBCKYIO
JeSITeIbHOCTD
WHAUBUAYAIBHO U B

rpymnme.

4.3

ATOMHOE PO

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

DKOJIOTHYECKOE
BOCITUTAHHUE:
c(hopMUPOBAaHHOCTH
9KOJIOTHICCKOM
KYJIbTYpHI,
OCO3HAHHE
r7100aJIbHOTO
xXapaxkrepa
AKOJIOTHYECKUX
npooiiem;
IJIAHUPOBAHUE U
OCYLIECTBIIEHUE
JNICUCTBUH B
OKpY>Karolleu cpene
Ha OCHOBE 3HAHUS
LIeJIEW YCTOMYMBOIO
pa3BUTHS
YeJI0BEUYCCTBA;
pacuImpeHue ornbITa
e TCIIbHOCTH
9KOJIOTUYECKOMN
HaInpaBJIE€HHOCTU HA



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

OCHOBE UMEIOIINXCS
3HaHMUU 10 (PU3HUKE;

Hroro no pasneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1

ONEMEHTHI ACTPOHOMHH U

acTpodU3UKH

bu6nunorexa LIOK

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

Tpynooe
BOCIIUTaHHE:
UHTEpEC K
pasIuYHBIM cepam
npodeccuoHaNbHON
JeSITENTbHOCTH, B
TOM YHCJIe
CBSI3aHHBIM C
(dbuszukon u
TEXHUKOW, yMEHUE
COBEpILAThH
OCO3HAHHBIH BEIOOP
Oymymieit
npodeccuu u
pearn30BBIBATh
COOCTBEHHbIE
KU3HEHHBIC TUTAHBI;
TOTOBHOCTb U
CIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO
B 00y1acTH (PU3UKHU
Ha TPOTSHKEHUU
BCEM KU3HMU;



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

Hroro no pazneny

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1

Ob6o06maroniee MOBTOpEHNE

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

['paxxnanckoe
BOCIIUTAHHE:
c(hopMUPOBaHHOCTH
TpaXKIaHCKOMN
MO3UIUU
oOyuJaromierocs Kaxk
AKTUBHOTO U
OTBETCTBEHHOTO
YJI€HA POCCUKUCKOTO
00111eCTBA;
MIPUHSTHE
TpaJIULUOHHBIX
00111eYeT0BEUECKUX
T'YMaHUCTHYECKHUX U
JEMOKPATUYECKUX
IIEHHOCTEH;
TOTOBHOCTb BECTH
COBMECTHYIO
JIeATETHHOCTh B
UHTEepecax
rpaXKIaHCKOTO
o011ecTBa,
y4acTBOBAaTh B
CaMOYTIpaBIICHUH B
o0pa3oBaTeNbHON
OpraHu3aluy;
YMCHHE



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

B3aMMOJEHCTBOBATH
C COIMAJIbHBIMHA
UHCTUTYTaMH B

COOTBETCTBUH C UX
GYHKIUSIMU 1
Ha3HA4YCHHUEM;
TOTOBHOCTB K

T'YMAaHUTAPHON U
BOJIOHTEPCKOMU
NEeATEIbHOCTH;

Uroro no pazneny

PesepBHOE Bpems

Tpynosoe
BOCIIUTaHHE:
UHTEpEC K
pasinuyHBIM cepam
npodeccruoHAIBHOM
NEeSTETHHOCTH, B
TOM YHCJIC
CBSI3aHHBIM C
¢buznkoii n
TEXHUKOH, YMEHUE
COBEpILAThH
OCO3HAHHBIN BHIOOD
Oynyuiei
npodeccun u
peanu30BhIBATH
COOCTBEHHBIE
’KH3HCHHBIC TUIAHBL;
TOTOBHOCTB U




CITOCOOHOCTB K
00pa3oBaHUIO U
caM000pa30BaHUIO
B 001acTi (PU3UKHU
Ha MPOTSKCHUU
BCEU JKNU3HU

OBILIEE KOJIMYECTBO YACOB
I1O0 ITPOI'PAMME

68




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoanuectBo yacoB Jara DJIeKTPOHHBIE HU(PPOBbIE
Tema ypoka Kontpoasnsbie | IlpakTnueckue o0pa3oBaTe/bHbIC
n/n Bcero HU3YyYeHHs
padoTsI padoTsbI pecypcbl
®u3nka — Hayka O pUpoJeE.
1 Hayunrblie MeT}(’)I;IBI HOI;HEHESI 1 bubmorera [IOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIET0 MUpPa
Ponp u Mmecto pusuku B
5 (hopMUPOBAHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU IEATETbHOCTH JIF0AeH
Mexanuueckoe ABUKEHHE.
3 OTHOCHTEIBHOCTh MEXaHHUYECKOTO 1 bubnuotexa [JOK
neikenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE NIpsIMOJIMHENHOE 1 bubnuorexa LIOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEIHOE 1 bubnuoreka [{IOK
JBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOomHOE majieHne. Y CKopeHue 1 but6mmoreka [JOK
CBOOOJTHOTO MaJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonunenHoe 1BUXEHHUE.
7 I[BI/I)KIZHI/IG MaTepHaHJ;HOfI TOYKH 110 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHIIMTT OTHOCUTEIBLHOCTH 1 but6mmoreka [IOK

lNanunes. NHepumanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3be8
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otcyeTta. [lepBbiit 3akoH HeroToHa

Macca tena. Cuina. [punnun

9 Cynepro3uiuu cuii. Bropoii 3akox bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU
10 Tperuii 3akoH HeroToHa s butnmoreka [IOK
MaTepHUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsaroTeHus. Cuia
11 TSKECTH. I?IepBasI KOCMMYECKast bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent
13 Tpenusi. Cuiia CONpOTUBIICHUS TIPU bubmuoreka [JOK
JIBUKCHUU TEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[locTynarensHoe U BpaliaTeabHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO bu6mmoreka [JOK

tenna. MoMeHT cuiibl. [Iedo cuibl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOTO Tea
Nmiynbsc MaTepuanbHON TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
WMiynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE ABUKEHHE

PaboTa 1 MOIITHOCTH CHJIBI.

16 Kunernueckast sHeprus bub6mmorexa [LIOK
MarepuanbHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU

17 [loTenunanbHas 3HEprus. bu6muoreka [IOK
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[loTeHumanbHas SHEPrus yupyro
nedopMupoBaHHOM MPY>KUHBI.
[TorenmanpHas 3HEPrUs TENA

BOJIM3U TIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[loTrennuanbHble U
HeNoTeHIUaNbHble CHIIbl. CBA3b
paboThl HEMTOTEHIIUATIBHBIX CHUJI C
M3MEHEHHUEM MEXaHUYECKOHN 3HEprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOM sHeprun

bu6anoreka LIOK
https://m.edsoo.ru/ff0c478c

19

20

JlaboparopHnas pabota
«HccnenoBanue CBs3HM pabOTHI CUITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpUMepe
pacTSHKEHUS PE3UHOBOIO KIyTa
KonTponbHas pabora o teme
«Kunemaruka. J{lunamuka. 3aKOHbI
COXPAHEHHS B MEXAHHUKE)

https://www.yaklass.ru/

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

21

OCHOBHBIE MOJOKEHUS
MOJIEKYJIAPHO-KMHETUYECKON
Teopur. bpOyHOBCKOE IBUKEHHE.

Audodysust

bubanoreka LIOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTtep IBUXKCHUS U
B3aMMOJICHCTBHS YaCcTHUII BEIISCTBA.
Mopenu cTpoeHus ra3os,
JKUAJIKOCTEN U TBEPJBIX TEI

https://www.yaklass.ru/

23

Macca monekyin. KoanuectBo
BemiecTBa. [loctosiHHas ABorazipo

https://www.yaklass.ru/

24

TermmoBoe paBHOBECHE.

https://www.yaklass.ru/
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Temneparypa u €€ nsmMmepeHue.
[IIxana remneparyp Llenbcus

25

Wneanpusiii raz B MKT. OcHOBHOE

bubnaunorexa LIOK

ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomroTHas TeMrepaTypa Kak Mepa
CpeIHEe KHHETHYECKON SHEPIUr bubnuorexa [JOK
26
JIBIDKCHUST MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3akon JlaneToHa. ['a30BbIe 3aKOHBI https://www.yaklass.ru/
Jlaboparopnas pabota
28 «Hccnenosanue 3aBUCUMOCTHU httos:/Awww.vaklass.ru/
MEX1y IapaMeTpaMu COCTOSHUS
pa3peKEHHOTO Ta3ay
29 Mzomnpoiiecchl B uaeanbHOM rase u butmmoreka [IOK
ux rpaduyeckoe mpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHeprus
TEPMOJUHAMUYECKONU CUCTEMBI U
30 crioco0nI €€ n3meHenus. KoanyectBo butmmoreka [IOK
TEIUTOTHI U paboTta. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPTHs OJHOATOMHOI'O UJICATLHOTO
rasa
but6mmoreka [JOK
31 e https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTh BEIIECTRA.
39 KonnyecTBo TEmIOTHI IIpH bub6mmorexa [LIOK
Teruonepenave. AnquadaTHbIi https://m.edsoo.ru/ff0c5c36
nporecc
33 [lepBbIit 3aKOH TEPMOJAMHAMUKH U bubnuorexa [JOK
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€TI0 IPUMEHEHUEC K U30IIponeccaM

https://m.edsoo.ru/ffOc5efc

HeoGpaTtumocTs nporieccos B

34 npupoje. Bropoii 3akoH bubmmorexa HOK
pHpose. BTop https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunuun aevicteus u KIT butnmoreka [IOK
TETIOBOM MAIIVHbI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapao u ero KI1J] https://www.yaklass.ru/
9 o
37 KOTOTHHCCKHE HPOOIEMAT https://www.yaklass.ru/
TEIJIOOHEPTETUKH
38 «Mo eS6O6m2IO$ I/131/I Ziogc 0 bubmmorexa LIOK
JIeKyJsipHasa dhu3uka. OCHOBEI
y1Ap https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI
K §)
39| Monexyampras Qrema, Ocsons BuGmorexa LIOK
Yp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 ITapoobpazoBaHue U KOHJEHCALUS. bubmmoreka [LIOK
Vcnapenue 1 KUIEeHHE https://m.edsoo.ru/ff0c63b6
A0
4 | enmooms sosmyxe, Hacsmenmor BuGmiorera LIOK
A%, - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannuueckue u
o ng[j(i)HbIe Tecnz;. AZH/IS}(ETPOHI/I: BuGmiorexa LIOK
BOMCTB KpUCTAILIOB. JKUaku
P g https://m.edsoo.ru/ff0c65f0
kpuctaybl. CoBpeMEHHbIE
MaTepuabl
ITn )
aBJICHUE W KPUCTAJUTH3AIIUS BuGorexa LIOK
43 VY aenbHas TEI0Ta 1aBICHUS.

Cyb6mumarys

https://m.edsoo.ru/ff0c6708
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but6mmoreka [IOK

44
YpaBHeHHe TerI08oro banarica https://m.edsoo.ru/ff0c6820
D .0 i
PAL. 8 p https://m.edsoo.ru/ffOc6bcc
3aps10B
45 [IpoBoHMKH, J:(HaneKBTpI/IKI/I it Bubnmorexa [IOK
I10 OBOJHHUKH. DAKOH
/IYHpOBO https://m.edsoo.ru/ffOc6bcc
COXpaHeHI/IH 3JI€KTpI/I‘-IeCKOFO 3ap51;[a
B I .3
47 | Kynona, Touemmi snexrprrccsar buGmorexa LIOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Harpssx€HHOCTB 3JIEKTPUYECKOro
48 nosis. [IpuHuuI cynepnosunun bu6nuorexa [IOK
ANIEKTPUYECKUX ToNei. JIMHUM https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
P
p | m—
‘ et https://m.edsoo.ru/ffOc6f00
IIOTCHIOHAJIOB
IT
o | T e
TaTHU4 M I1 .
JICKTP . https://m.edsoo.ru/ff0c7018
I[I/IZ-)HCKTpI/I‘-ICCKaH HpOHI/ILIaeMOCTL
but6mmoreka [JOK
51 6] S K
JICKTPOCMKOCTD. ROHICHCATOP https://m.edsoo.ru/ff0c7126
5 -
| e e
a pa- P https://m.edsoo.ru/ff0c72c0
3ap;1>1<eHHoro I(OH)ICHC&TOpa
J1a6 0 "N
53 ADOPATOPHAT paboTa “HISMEPEHHE https://www.yaklass.ru/

AJIEKTPOEMKOCTH KOHIeHCaTopa"
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54

[IpuHIMn AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATIHLHOTO
amnmapara, CTpyMHOI0 IIpUHTEpa.
DIEeKTpOoCTaTUUECKas 3alllUTa.
3a3eMIiIeHHE AIEKTPOIPUOOPOB

https://www.yaklass.ru/

55

DIIEKTPUYECKUH TOK, YCIOBUS €r0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenue. 3akoH Oma jist
ydacTka Ienu

https://www.yaklass.ru/

56

57

[TocnenoBarensHOE, MapaIeIbHOE,
CMCIIAHHOE COCIMHCHUC
npoBoIHUKOB. JlabopaTtopHas
pabota «/3ydueHne cMEIIaHHOTO
COCMHEHUS PE3UCTOPOBY»
Pabora u MmonHOCTh
AJEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 111 MOJTHOM (3aMKHYTOM )
anekTpuieckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M3mepenne 3/1C ncrtounnka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS

bub6naunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHAas IPOBOAUMOCTD
TBEP/ABIX METAJNIOB. 3aBUCUMOCTD
CONPOTUBJIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOJAUMOCTh

https://www.yaklass.ru/

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

https://www.yaklass.ru/
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[TomynpoBOIHUKH, UX COOCTBEHHAS
U TIpYMeCHasi IPOBOAUMOCTb.

but6mmoreka [IOK

o1 CsoiicTBa p—N-miepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBEIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U
62 paciiaBax 3JIeKTPOJIMTOB. bubnuotexa [JOK
DJIEKTPOTUTHYCCKAS TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DnexTponaun3
DNEeKTPUUECKHIA TOK B razax.
CaMOCTOSTENbHBIN U but6mmoreka [IOK
63 .
HECAaMOCTOSATEIILHBIN pa3psijl. https://m.edsoo.ru/ffOc84ae
Mounus. [Inazma
DnexTpudeckue Npudopsl U
64 YCTPOMCTBA U UX MPAKTUYECKOE bu6nuorexa [IOK
npuMeHeHue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€301MacHOCTH
65 O06o06marmui ypok bubnmoreka [JOK
«DNEKTPOAMHAMUKA) https://m.edsoo.ru/ff0c88be
Kontponbhas padoTa o teme
66 «Qnexrpocraruka. [locTosHHBIN bubnuorexa [JOK
AJIEKTPHUYECKUil TOK. ToKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPerax»
PesepBHblii ypok. KonTponsHas
67 P pa 6353 o Tesz bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56
"JnexTpoguHamuka"
PesepBHelil ypok. O000Iarommii
68 ypok 1o TemaM 10 kiacca bu6mmoreka [IOK

"MonexynsipHasi pu3nKa U
TepMOoJuHaMHuKa"

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68




11 KUIIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbBIe N poBbIE

3‘1 Tema ypoxa Beero Kourpoabubie | IIpakTuueckue 1/135::;1;1 o0pa3oBaTejibHbIe
padoThI padoThI pecypcbl
[TocTosTHHBIE MarHUTHI K UX
1 B3aUMO/IeicTBUE. MarHuTHOE moJIe. 1 bubnmoreka [IOK
BexTop MarHUTHOW MHIYKITHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MaruutHoe 1osie MpoBOJAHHKA C
5 TokoM. OmbIT DpcTeaa. 1 bubnuoreka [IOK
BzaumMoeiicTBrE TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas paborta «3yueHue
3 Malr")HI/ITEOFO Ir)lonsl KaTYHI};(lII/I c 1 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOAHMK C ToKOM. Cuita Ammnepa.
4 JlaGopaTopHas pabota 1 1 bubmuotexa [JOK
«UccnenoBanue neicTBHs https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JleiicTBe MarHUTHOTO MOJIS Ha
5 JBIDKYIIYIOCS 3apSKEHHYIO 1 bubmuotexa [JOK
yacrtuiy. Cuna Jlopenna. Padora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DneKTpOMarHUTHAsT MHIYKIIHS.
6 [ToTok BEeKTOpa MarHUTHOMN 1 https://www.yaklass.ru/

uaaykiun. 3J]C naaykumn. 3akoH
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3JICKTPOMArHUTHON UHIYKITUU
®dapanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
HIIEKTPOMATHUTHOM UHTYKITUH)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIICHHE
camounaykimu. IJ1C
CaMOMHIYKIMH. DHEPIHUs

MAaravuTHOTI'O ITOJISA KaTyHIKU C TOKOM.

BHCKTPOMaFHI/ITHOC I10JI€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoicTBa 1 ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
AJIEKTPOABUIaTENb, YCKOPUTEIN
9JIEMEHTapHBIX YaCTHII,
WHIYKIMOHHAs I1eYb

https://www.yaklass.ru/

10

Ob6o6maromuii ypok «MarautHoe
noJje. DJIeKTpOMarHUTHAs
UHIYKIHS)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota no teme
«MaruurtHoe nosie.
DeKTpOMarHuTHasE MHAYKLUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
KoJjeOanus. ['apmoHuvecKue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHUil.
[peBpartieHue sHEPrun

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH

https://www.yaklass.ru/
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nepuoja Malblx KoyuebaHuil rpysa
Ha HUTH OT JUTHHBI HUTH U MacChI
rpy3a»

14

KonebarenbHbiil KOHTYD.
CBOOOHBIC JICKTPOMArHUTHBIE
KOJIeOaHNA B UA€aIbHOM
Kos1e0aTeIbHOM KOHTYpE. AHAIOTHS
Menc,uy MCXAaHNUYCCKUMHU U
SHCKTpOMaI‘ HUTHBIMHA KOHC6aHHHMI/I

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMmcoHa. 3akoH
COXPAHEHHUS SHEPTUU B HJI€aTbHOM
Kosie0aTeTbHOM KOHTYpe

bu6nuoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBnenue o 3aTyxaromux
KoseOaHusax. BeiHyKIeHHBIC
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeinyxeHHbIE
ANIEKTPOMArHUTHBIC KOJeOaHus

bubmuorexa [IOK
https://m.edsoo.ru/ffOchbh86

17

[IepemMeHHBIN TOK.

CunyconaJibHbIN EPEMEHHBIN TOK.

MOImHOCTh EPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE
3HAYCHUC CHUJIbI TOKA U HANIPSAKCHUA

Bbub6nuoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop. [IponsBoacTso,
nepenaya v norpediieHue
3JIEKTPUYECKON SHEPTUU

https://www.yaklass.ru/

19

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO
3BOHKA, F€HepaToOpa NePEMEHHOTO
TOKa, JINHUH 3JIeKTponepeaay

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324
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DKOJOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.

20 KynbeTypa ncnons3zoBanus https://www.yaklass.ru/
AJIEKTPOIHEPTUHU B MIOBCETHEBHON
KU3ZHU
MexaHuyeckre BOJIHBI, YCIOBUS
acrpoctpanenus. [lepuon.
21 CII)(OpOIZTB ;)aCHPOCTpaHI:)HI/Ii u Bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiHa BOJIHEL [lomepednsie
IPOJOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubmuotexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJTHBI, UX
23 CBoﬁ(f)TBa U CKOPOCTb. LHKa;na bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITBI paTUOCBSI3U U
24 TesneBueHus. PazBuTre cpeacts https://www.yaklass.ru/
cBs3u. Paguonoxarus
o5 KontponbHas padota «Konebanus u bubmuotexa [JOK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8
IIpsimosMHEHOE pacpoCTpaHEeHUe
26 CBETa B OJJHOPOJHOM CpeLe. bu6nunoreka [IOK
Toueunslii KICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 0Tpa>I:<eHH51 csera. [loctpoenue bubamoreta LIOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHui B IIIOCKOM 3epKaje
28 [Ipenomnenue ceera. [TomHoe bubmuorexa [IOK



https://www.yaklass.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://www.yaklass.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTPAKEHUE.
[IpenenbHBIN yroa NOIHOTO
BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

JIaGopatophas pabota «/3mepeHue

bu6nuoreka [IOK

29 [OKa3aTesIs MPEeTOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JInnzel. [Toctpoenune nzodpaxeHuit
30 B JIMH3E. q)OTI;pMyHa TOHKOf/I’I) JIMH3BI. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
JIaGopatopHas paboTa
31 «UccrenoBanue CBOMCTB https://www.yaklass.ru/
M300paKeHUH B JIMH3AX)
Hucnepcust cBera. ClioXHBINA COCTaB
39 6enoro cseta. Lper. JTaboparopHas https://www.vaklass.ru/
pabora «Habmonenue aucnepcun
CBETa»
Nutepdepennms cera. Judpakius bubmmorexa LIOK
33 N
ceta. JudpaknuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Monstpuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTrueckue MPUOOPHI U YCTPOIMCTBA
35 U yCJIOBHS UX 06€30MacHOTO https://www.yaklass.ru/
MPUMEHEHUS
['paHuIbl IPUMEHUMOCTH
36 KJIACCUYECKON MEXaHUKH. bubmuorexa [IOK
[MocTynaTe! crieluanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENIBHOCTD bu6mmorexa [IOK

OOTHOBPEMCHHOCTH. 3aMe)IJ'IeHI/Ie

https://m.edsoo.ru/ffOcfa42
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BPEMCHHU U COKpalll€CHUC JJIMHBI

DHeprusi U UMIYJbC
pensITUBUCTCKON yacTUlbl. CBA3b

bubmuorexa [IOK

38
MAacchl C SHEpruel U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
K .
. OO:—ITSOJ‘ILCHEZI pz60Te(1) i(O:;HKa bub6mmorexa [IOK
HOBBI CIICIIHAIEHON TeOpHun
5 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®ortonsl. Popmyna [lnanka. bu6nuorexa LIOK
DHeprus ¥ UMIyiIbe GOTOHA https://m.edsoo.ru/ffOcfel6
O
41 q)OTK(iB(;szH:(gneHOBTHﬁ bu6mmorexa [IOK
T ta. OmbiTel A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
| embembe S
8 ] https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potodpdexra
. IT. H.
o | e one iR
AICBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 HPAITIHCCROC MPHMEHCHHC: https://www.yaklass.ru/
(hoTodeMeHT, (HOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenne 3agaq mo reme «MeMEHTHI bu6mmoreka [IOK
KBaHTOBOM OITHUKI» https://m.edsoo.ru/ff0d0302
M T .0
onenb atoma ToMcoHa. ONBITHI BuGmorexa [IOK
46 Peszepdopaa o paccesauro o-

yactull. [manerapHas mozenb

https://m.edsoo.ru/ff0d091a
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aToMa

47 IToctynater bopa brbmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB
48 IIPU TIEPEX0/Ie aTOMa C OJTHOTO bu6nunoreka [IOK
YPOBHS SHEPTHH Ha Apyroit. Bumb https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BomHoBbIE cBOMCTBA yacTULl. BOaHbI
49 ne bpoiins. KopnyckynsipHo- bu6nuorexa LIOK
BOJIHOBO# Jyan3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOC H3JTy9ICHUC
OTKpBITHE PATUOAKTHBHOCTH.
50 Omnsitel Pesepdopaa mo bu6nmnoreka [IOK
OTPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3TYICHHS
CaoiicTBa anbga-, 6eta-, raMma-
51 manyenis. Bamsrie https://www.yaklass.ru/
pPaZlMOaKTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.
59 W3otonsl. Anbda-pacma. bubmuorexa LIOK
DNEeKTPOHHBINA U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oeta-pacnan. ['amma-u3nydeHue
DHeprus CBSI3M HyKJIOHOB B sIJIpe.
SnepHble peakuuu. S nepHbIi Bu6motexa LIOK
53 peaktop. [IpoGiemMbl, nepCceKTHBHI,

9KOJIOTUYECKHUE aCTIEKTHI SIAEPHOM
SHEPreTUKU

https://m.edsoo.ru/ff0d1356
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54

DyieMeHTapHble YacTullbl. OTKpbITHE
MO3UTpoHa. MeTo bl HAOTIOIEHUS U
pEerucTpaIu 3JIeMEeHTapHbIX
yactull. Kpyrnslit cton
«DyHaaMeHTaJIbHbIC
B3auMoeiicTBua. EnuHcTBO
(bU3UIECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro He6a. Co3Besnus,
SIPKUE 3BE3/bI, INIAHETHI, UX
BuauMoe asrkenne. Connevynas
cucreMa

https://www.yaklass.ru/

56

Connue. ConHeyHasi akTUBHOCTb.
NcTtounuk sneprun ConHua u 3B€371

https://www.yaklass.ru/

57

3BE3/b1, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3/bI IIIaBHOU
nocJe10BaTeaIbHOCTU. BHYTpeHHEee
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEICTABIEHUS O IPOUCXOXKIEHUU U
sBomonu CoNHIIA U 3BE3]

https://www.yaklass.ru/

58

Mneunsiii [lyte — Hama
lNanaktuka. Ilonoxenue u
nemwxkenne Comnnna B ['anakTuke.
lNanaktuku. YEpHbIE ABIPHI B sAIpax
raJaKkTUK

https://www.yaklass.ru/

59

Bcenennas. PazOeranue rajakTuk.
Teopwust bosbIoro B3psIBa.
PenukroBoe uznyueHue.
MeraranakTuka

https://www.yaklass.ru/

60

Hepeennsie npo6iieMbl

https://www.yaklass.ru/



https://m.edsoo.ru/ff0d0e38
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

ACTPOHOMUH

61

Kontposnbnas padota «21eMEHTHI
aACTPOHOMHMH U aCTPOPUIUKI

https://www.yaklass.ru/

62

Ob6o6matomuit ypok. Posib pusuku
¥ aCTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJOTHYECKOMN, COIMATBLHON 1
ATUYECKOU cepax AeITeTbHOCTH

YeloBeKa

https://www.yaklass.ru/

63

O606mmaromuii ypok. Poib u mecto
(U3UKU U aCTPOHOMUU B
COBPEMEHHOM Hay4YHON KapTUHE
MHpa

https://www.yaklass.ru/

64

Ob6o6maromuit ypok. Ponb
¢du3ruecKoi Teopun B
(hopMHUpPOBaHNUY TIPEACTABICHUN O
¢bu3nvecKoit KapTHHE MUpPa

https://www.yaklass.ru/

65

Ob6o6maromuit ypok. Mecto
(buU3nUeCKOil KapTHHBI MUPA B
0011IeM psTy COBPEMEHHBIX
CCTCCTBCHHO-HAYUYHBIX
MPEJICTABIEHUNA O IPUPOJIE

https://www.yaklass.ru/

66

PesepBHbIil ypok. MaruutHoe mnoie.
DIEeKTPOMAarHuTHas HHAYKIHS

https://www.yaklass.ru/

67

Pe3epBubiii ypok. Ontrka. OCHOBBI
CIIELUAJILHON TEOpUU
OTHOCHUTEJIBHOCTH

https://www.yaklass.ru/

68

Pesepnsrii ypok. KBantoBas (usuka.

DJIEeMEHTHI aCTPOHOMUU U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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acTpopu3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METO/IMYECKOE OBECHEYEHHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

* ®Ousnka.10 xmacc.JI.D. Iennenmreiin, F0.W. [duk; mox pen. B.A. Opnosa. M3narenscTBo
"Muemo3nna"
Ouzuka.l1 xmaccJI.D. I'eamenmreiin, FO0.W. uk; mox pea. B.A. OpmnoBa. M3gaTenscTBO

"Muemos3una"

METOANYECKUE MATEPUAJIBI VIS YYUTEJA

®uzuka.l0 Kmacc:TeXHOJIOTHYEeCKHuEe KapThl ypokos/aBT.-cocT.H.JI.Ilenareituenko.-Bonrorpan:
Yuutensb

®dwuzuka.l1 kmacc:TexHOJIOrHYeCKHe KapThl ypoko/aBT.-cocT.H.JI.Ilenareituenko.-Bonrorpan:

Yaurens

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/

bu6mnoreka LIOK






