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HOACHUTEJIBHAS 3AITNCKA

IIporpamma no ¢usnke 06a30BOro ypoBHS Ha YPOBHE CpegHero obumero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
oOpasoBarenbHON Tporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm denepaibHOM
paboueil mporpaMMbl BOCIUTAHUS W KOHIICTIIMHU penojaBaHus yueOHoro nmpeamera «Pusuka» B
oOpa3oBaTenbpHbIX  opranmsauusx  Poccuiickoit ~ ®depepauuu,  peanu3yrolUX  OCHOBHBIE
o0pa3zoBaTeNnbHbIC POTPAMMBI.

CopneprkaHue IporpaMMsl 1o (hpu3MKe HanpaBIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTuHbl Mupa oOyuatomuxcs 10—11 kimaccoB mpu oOydeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEIbHOCTHOr O noaxoa. [Iporpamma no ¢usnke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO x nIaHUpPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
o0y4yeHMs, a TAaKXKe yUUThIBaeT HEOOXOAMMOCTb pealM3allMd MEKIPEIMETHBIX CBs3el (QU3MKHU
€CTECTBEHHO-HAY4YHBbIMU Y4eOHBIMU IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE LGN U3YUYEHUS
¢u3MKN Ha ypOBHE CpeAHEro oOIero o0pa3oBaHMsl, IUIAHUPYEMbIE Pe3yiIbTaThl OCBOCHUS Kypca
(U3HKY: IMYHOCTHBIC, METANPEAMETHEIE, TPEJIMETHEIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

® IUIAHUpPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (HU3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIBTAThI IO roj1aM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nka» 1o rojgaM oOydeHusl.

dusnka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbl, BHICTyNAs B Ka4eCTBE y4yeOHOro
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKIJIA[ B CHUCTEMY 3HAHHHA 00 OKpY’KaIOIIEeM MHpE.
HIxosbHBINH Kypc PU3UKH — CUCTEMOOOpa3yOLuil IS €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DPU3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLECCOB M SIBICHWW, M3y4aeMbIX XHMUEH,
Ouosiorueit, pusndeckoil reorpadueit u acrpoHomueil. Mcrnonb3oBaHue U akTHUBHOE NMPUMEHEHUE
(bu3NyYecKUX 3HAHUU ONpeJeNseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHil B cdepe
JHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJIyYEHHsS HOBBIX MaTepUaOB C 3aJaHHBIMU
cBoiicTBaMu U Jpyrux. M3ydenue pu3ankyu BHOCUT OCHOBHOU BKIJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUpa oOyyaromuxcs, B (OpMUPOBaHME YMEHUH NPUMEHATh HAy4HBIH METO[
MO3HAHUS MPYU BHINOJIHEHUH UMHU YYEOHBIX UCCIIEI0BAaHUI.

B ocHOBY kypca Gu3MKHU Ui YpOBHS CpeHEro oOuiero o0pa3oBaHMs MOJOXKEH psl UAEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCeX pPa3/eyoB (PM3HMKHU, BKIIOYAET KAaK BOMPOCHl KJIACCUYECKOM, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca (U3MKH OObEIUHEH BOKPYT
¢usnyeckux teopuid. Benynmm B Kypce siBisercs: (GOpMUPOBAHHE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJeE.

Hoes eymanumapusayuu. EE peanuzanus npennojaraeT HCIOJIb30BaHHE T'yMaHHUTapHOTO
MoTeHIIMaaa GU3NYECKON HayKH, OCMBICIIEHUE CBSA3HM Pa3BUTHs (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMHU.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npezamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercss TOCPEICTBOM BBEACHMSI JJIEMEHTOB COJEpKaHUS,
MOCBAIIEHHBIX JKOJIOTUYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CYXJIeHHUs MpoOJjeM PalMOHAIBHOIO MPUPOAOINOIb30BaHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMU dJIEMEHTAaMH Kypca (HU3UKH Ha YPOBHE CpPEIHEr0 OOIero oOpa3oBaHUS
ABISIOTCS  (u3MUecKkue Teopuu ((popMupOBaHHE TMPEICTABICHUH O CTPYKType IOCTPOCHUS
¢usnyeckoil Teopuu, poiu (PYyHIAMEHTAIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJAE, TPaHHUIAX HPUMEHHUMOCTH TEOpHUH, ISl OMUCAHHS €CTEeCTBEHHO-
HAyYHBIX SIBJICHUI U IIPOLIECCOB).

CucreMHO-eTeIbHOCTHBIN MOJIX0J B Kypce (PU3MKU peanu3yeTcsl Mpexae BCero 3a CHET
OpraHu3alK SKCIEPUMEHTAIBHON AeATeNbHOCTH oOyuarommxcs. [lyis 6a30Boro ypoBHs Kypca
(UMK — STO HCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B Mporpamme Mo (U3MKE OOBEIWHEHBI B OOIIMIA CITHCOK
YUYEHUUYECKUX NPAaKTHUECKUX paldoT. BrimeneHue B ykazaHHOM IMepedyHe J1IaOOpaTOpHBIX pPadoT,
IIPOBOAMMBIX JJII KOHTPOJS M OLIEHKH, OCYILECTBISETCS Y4YacTHUKAMU 00pa30BaTEIbHOIO
mpolecca UcXoad U3 0COOCHHOCTEW IIaHUPOBAaHUS M OCHalleHus kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOIUMHCS YMEHHSIMH TIPOBOJAMTH KOCBEHHBIC H3MEPEHUS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB [0 IIPOBEpKE
IIPETIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHue yneiseTcsl peleHHI0 pacuéTHRIX U KaueCTBEHHBIX 3a/1ad. [Ipu stom ans
pacu€THBIX 3a7ad MPUOPUTETOM SIBIIIIOTCS 33Ja4dl C SBHO 3aJaHHOM (U3UYECKOH MOJENbIOo,
MO3BOJISIIOIINE MTPUMEHSTh U3yUYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjeiia Kypca,
TaK U MHTETPUPYS 3HAHUS U3 pa3HbIX pa3zenoB. [y KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEKaHUS (HU3UUYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIECH KU3HU,
TpeOyromue BpIoopa GU3NIECKON MOIEIH ISl CUTYalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MarepralbHO-TEXHUYECKOMY 00ECIICUECHHUIO
y4eOHOro Tporecca 0a30BbIi YPOBEHb Kypca (DM3MKH Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHHS
JOJDKeH W3y4aTbCsd B YCIOBUSAX IMPEIMETHOro KaOuHeTa (U3HKH WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IMKiIa. B kaOuHere ¢u3nku
JOJKHO OBITh HeoOXoIuMoe JiabopaTopHOEe OO0OpYIOBaHHME /Jisi BBINOJHEHHUS YKa3aHHBIX B
nporpamMMe 1o GU3MKe YYCHHYECKHX MPAKTUIECKUX padoT U IEMOHCTPAMOHHOE 000PYI0BaHHE.

JleMOHCTpallMOHHOE  000pyaoBaHHe (OPMUpPYETCS B  COOTBETCTBUM C  IPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M 0OECnedyMBaeT IMOCTAHOBKY IEPEUYUCIIEHHBIX B IMpOrpamMMme IO
¢u3nKe KIIOYEBBIX JEMOHCTpAlMH ISl HMCCIENI0BaHMS HM3yYaeMbIX SBJIEHUH U IPOLECCOB,
AMIUPHUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKHUX TIPUMEHEHUH.

JIabopatopHoe 000pyI0BaHUE Ul YUEHUUYECKHX MPaKTHUECKUX paboT popMupyercs B BUIE
TEMaTUYECKMX KOMIUIEKTOB M oOOecrieunBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxca. TemaTndeckue KOMIUIEKTBI J1abOpaTOpHOro OOOpYAOBaHHUS JOJKHBI OBITh
IIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJb30BaHUU AHAJOTOBBIX M LU(MPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTENIBHBIX CUCTEM B BUI€ HU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE UHTEpECA U CTPEMIIEHUS O0YYAIOIINXCS K HAYYHOMY M3YyYEHUIO IPUPO/IbI,

pa3BUTHE UX UHTEIUIEKTYyallbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE€ TO3HaHHS U  (HOPMUPOBAHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

e (opmHupoBaHHE HAay4YHOTO MHMPOBO33PEHHS KaK pe3yjbTaTa U3y4YEHHUS OCHOB CTPOCHHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMeHHI OOBSCHATH SIBICHUS C UCIOJb30BaHUEM (PU3MYECKUX 3HAHUH U
HAyYHBIX JOKa3aTeNbCTB;

e (opmupoBaHue MpeAcTaBICHUI O poilu (U3KMKHU I Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHre HTUX Lened oOecreunBaeTCsl pelleHHEeM CIEAYIOIMMX 3ajad B Ipoliecce
M3yudeHus Kypca (U3UKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e MpuOOpEeTeHHEe CUCTEMBbI 3HaHMM 00 OOHmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOPUAX, BKIIOYAsT MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY, SJCKTPOIMHAMHKY, KBAaHTOBYIO
(hU3UKY ¥ DJIEMEHTHI aCTPpO(DU3UKH;



e (opmupoBaHUEe YMEHUI TPUMEHSATH TEOPETUUCCKIE 3HAHUS IJIs1 OOBSICHEHUS (PUBNIECKUX
SIBIICHU B TIPUPOJIE U ISl IPUHSATHUS IPAKTHUECKUX PEIICHU B TTIOBCEIHEBHOM JKU3HH;

® OCBOCHHE CITIOCOOOB PEUICHHS PA3IMYHBIX 33/1a4 C SIBHO 3aJJaHHON (PU3NYECKO MOJIEIBIO,
3aJ1a4, MOoApPa3yMEBAIOLIUX CAMOCTOSATEIbHOE COo3JaHe (PU3NUECKON MO, aIeKBaTHON
YCIIOBUSIM 3a71a4U;

e [oOHUMaHWE (PU3NYECKHX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELy;

® OBJAJICHUE METOJaMH CaMOCTOSATEIbHOIO IJIAHUPOBAHUS M MPOBEIEHUS (U3NYECKUX
AKCIIEPUMEHTOB, aHAJIM3a U WHTEPIIPETANi WH()OPMAIIUHU, ONPEACTICHUS TOCTOBEPHOCTH
MOJIy4E€HHOTO pe3yibTara;

® CO3JaHME YCIOBUW Ji1 Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUYECKOI
JeSTEIILHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro oO0IIero oO0pa3oBaHUA
orBoautcs 136 yacon: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[IpennaraeMelii B mporpamme 1o (hU3HMKE MEePEUCHb JIA0OPATOPHBIX U MPAKTUYECKUX PabOT
SBJIIETCS PEKOMEH/IOBAaHHBIM, YUUTEIb JEJIaeT BEIOOP MPOBEACHUS JIaOOPATOPHBIX PadOT U OIBITOB
C YU€TOM MHAUBUIYATBHBIX OCOOCHHOCTEH 00YUYaIOIIUXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUS
®usuka — Hayka o npupoxae. Hayunsle Meroasl ITO3HaHMs OKpyxkarouero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOILIECCE MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (DU3UKE.
MogenupoBanue (GHU3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Puznueckue
3aKOHBI U Teopuu. [ paHUIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Poms m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAayyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU EeATEILHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBble 1 HU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUUKH.
Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe nBukeHne. OTHOCUTEIBHOCTh MEXaHHUECKOTro JABrKeHusd. Cucrema orcuéra.
Tpaekropus.
[lepemernienue, CKOpOCTh (CpemHSAsI CKOPOCTh, MIHOBEHHAs CKOPOCTh) M YCKOpEHHUE
MarepuaibHOM TOYKH, MX HPOEKIMU HAa OCU CHCTeMbl KoopAauHaTr. CIOKEHHE NEepeMEIIeHUN U
CJIOKE€HUE CKOPOCTEM.
PaBHOMEepHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOEe [BIKeHHe. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.
CBoboaHoe najzenue. Y ckopeHrue cBOOOIHOTO MaieHusl.
KpuBonuneiinoe nBuxeHue. J[BuxeHne MaTepruagibHOM TOUKH IO OKPY’KHOCTH C TOCTOSTHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEHHAst ckopocTh. [leproa u yactora oOparieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.
TexHuyeckue ycTpoucTBa U NPAKTUYECKOE IMPUMEHEHHUE: CIUAOMETD, ABHKEHUE CHAPSAIOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.
Jlemoncmpayuu
Mojenb cuctemMbl OTCUETA, MILTIOCTPAMd KHHEMAaTHYECKUX XapaKTEPUCTUK ABHKCHUS.
[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.
Habmtoienue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHust CBOOOHOTO MaICHHUS.
Hanpasnenue ckopocty pyu ABUKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol
N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLICHUSI MEXAY MYyTAMH, MPONUJECHHBIMU TEJIOM 32 MOCJIEA0BATEIbHbBIC
paBHBIE IPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3ydenue nBrKeHUs IapuKa B BI3KOM KUIKOCTH.

N3yuenue nukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHnun otHocutenbHOCTH ['anmmes. IlepBbiil 3akoH HproToHa. MHepnuanbHble CHCTEMBI
OTCUéTa.

Macca Ttenma. Cuna. Ilpunuun cynepno3unuu cwi. Brtopoit 3akoH HeroToHa s
MarepualbHOM TOUKHU. TpeTuid 3akoH HproTOHA 11 MaTepraibHbIX TOYEK.

3aKkoH BceMHUpHOro TAroteHus. Cuna Tsokectd. [lepBasg kocMuyeckas CKOpOCTb.

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



Tpenne. Buasr Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cumna
TPEHUSI CKOJNBXKEHHA M cuia TpeHus nokos. Kosdoumnment tpenus. Cuna CONpOTHBICHHS TpU
JBVKCHHMHM TENa B KUAKOCTU WM rase.

[TocTynartenbHOE U BpaIaTeIbHOE IBMKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [lnedo cuibl. YcnoBusa paBHOBECHS TBEPAOIO
Tena.

TexHudyeckue yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHME: MOIIWIHUKHA, JABM)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuUH.

CpaBHeHue Macc B3aMMOJECHCTBYOIINX TEIl.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT AedopMaruu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHEeHHE CHUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecusl TBEPAOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nuxeHus Opycka 1o HaKJIOHHOW MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YNIPYTOCTH, BO3HUKAIOIIMX B IPYXXMHE U PE3UHOBOM
oOpasiie, OT ux AedopMaIum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coXpaHeHUA 6 MeXAHUKE

Hmnynabc MaTepuanbHOW TOYKH (Tesla), CUCTEMBbl MaTepHalbHBIX TOYeK. VIMITyJbC CHUIIBI U
M3MEHEHNE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHHE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHHMM KHHETUYECKOU
JHEPTHUH.

[TorenunansHas sHeprus. IloTeHnManbHas SHEprus ynpyro AeQOpMUPOBAHHOW TNPY>KUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHuManpHble W HENOTEHUUaNbHbE CUJbl. CBA3b pPabOThl HEMOTEHIMATBHBIX CHUJ C
U3MEHEHUEM MEXaHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dJHEPTUN.

Ypyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: BOJIOMET, KOMEp, MPY>KUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIMaIbHON YHEPTUU B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3yyenne aOCOIIOTHO HEYNPYroro yjaapa ¢ IOMOMIIbIO JBYX OJMHAKOBBIX HHTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPruu Teja Ha MpuMepe
pacCTsKEHUs PE3UHOBOIO KIyTa.

Pazpnen 3. MosekyasipHasi GU3MKA ¥ TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHUHM U UX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nemwxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJACHCTBHSI YacCTHIl BEILECTBA.
Mogenu cTpoeHHsl Ia30B, JKUAKOCTEH U TBEPIBIX Te U OOBSICHEHHUE CBOICTB BEIlECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl MoJiekyil. Konnuectso BewecTsa. [locTosiHHass ABorazpo.



TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopens wuaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KUHETHYECKON Teopuu
UJealbHOTO Tra3a. AGCOIOTHAS TeMIepaTypa Kak Mepa cpeHel KHHETHUECKOI SHEPTUU TEIIOBOTO
nBrkeHns vactul rasa. lllkama temneparyp KenbBuna. ['a30Bble 3aKkOHBL.  YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon Jlamprona. M3omponeccsl B HMIACAIBHOM TIa3e C IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe MpeACTaBICHHE HW30MPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHudyeckue yCTpOHCTBA U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BeEHIeCTBa, (oTorpaduu  MOJIEKYI
OpPraHUYECKUX COECIMHEHUM.

OmnbiThl 10 U y3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUA.

Mopenb, HIUTIOCTPUPYIOILAs IPUPOJTY NABJICHHS ra3a Ha CTEHKU COCY/Ia.

OnbITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO r'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MepeHul 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/ly apaMEeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevlt mepmoounHamuku

TepmoauHamuueckass cucteMa. BHYTpeHHsiE SHEpPrusi TEPMOJMHAMHUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHHs. KonmmuecTBO TETIOTHl M paboTa. BHYTpeHHsISI SHEprusi OJHOATOMHOTO
uJeanbHOro rasa. Buael Tensonepenauyu: TEMIONPOBOJHOCTh, KOHBEKIMS, U3IyYeHUE. Y AeNbHas
TEIUTOEMKOCTH BelecTBa. KomnyecTBO TEMIOTHI MU TEIIonepeaaye.

[TonstTue 06 agunabaTHOM mporiecce. [lepBrIit 3akoH TepmoanHamMuku. [IprMeHeHne mepBoro
3aKOHA TEPMOJUHAMUKH K M3oImporeccam. [ 'padudeckas unreprperaius paboThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IpUPO/IE.

TennoBele mMamuHbl. [IpuHnune! geicTBus TernoBbiXx MamuH. [IpeoOpa3oBanus 3Hepruu B
TeruioBbIX MammuHax. Koadduiment monesnoro aevictBus TeroBoil mamuubl. [{ukn Kapho u ero
KO3 (HULHEHT MOJIE3HOro JeHCTBUSA. DKOJIOrHUECKHUEe TPOOIEMbI TEIJI0IHEPTEeTHKY.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTaTeIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUITFHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEN YHEPTUH Teja MPU COBEPIIICHUU PaOOTHI: BBUIET MPOOKH U3 OYTHUIKU
oA JEHCTBHEM CXKaTOro BO3MyXa, HarpeBaHue dS(dupa B JIATYHHOH TpyOKe MyTEM TpEeHUs
(BuIEOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH dHepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.

OnbIT Mo aguabdaTHOMY PaCIIUPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHMHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeujecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHaeHcanwus. VcmapeHue u kumeHue. AGCOTIOTHAS U OTHOCUTEIbHAS
BIQXXHOCTh BO31Myxa. HaceimeHHwsd map. YaenpHas TemjaoTa MmapooOpa3oBaHMs. 3aBHUCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM3OTPONHUS CBOWCTB KPHUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBnenwe u Kpuctammzauus. Y AelbHas
teruioTta miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.



TexHnueckue yCTpOMCTBA W MPAKTHYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TMOJYYEHUsI COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBILLEHHBIX M1apPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus ¥ IUIABJICHHS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpanust KpUCTaJLIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIA)KHOCTH BO3LyXa.

Paznen 4. DaekTpoanHaMunka

Tema 1. Inexmpocmamuka

DnekTpuzanus Tei. JJIeKTpudecKuid 3apsia. [[Ba Buaa snekrpuueckux 3apsinos. [IpoBoaHuku,
JUAJIEKTPUKU U TTOJIyIIPOBOJHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHslil 37eKTpUYECKU 3apsl. DIEKTPUUECKOE
nosne. Hanpsx€HHOCTh 3nekTpuyeckoro mnosst. [IpuHuun cyneprno3unuy 31eKTPUYECKUX IOJeH.
Jluauun HanpsHKEHHOCTH AJIEKTPUUYECKOTO TIOJIS.

PaGora cun snextpocratuueckoro noud. [lorenuuan. Paznocts norenmnuanos. [IpoBoauuku
Y JTUDJIEKTPUKHU B JIEKTPOCTATUUECKOM ToJ1e. [[uanexTpuieckas MpoOHUIIAeMOCTb.

OnekrpoémkocTh. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATopa. OHEprus
3apsKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE MPUMEHEHHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
NEKTPOCTATUYECKAsT 3alIUTa, 3a3€MJIEHUE 3JIEKTPOIpUOOpOB, KOHJEHCATOP, KONUPOBAJIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aunmopeiicTBie Ha3IEKTPU30BAHHBIX TETI.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKY B 3IEKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCcKas 3allluTa.

JIMDIEKTPUKHU B AJIEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUJIOMIAAU IJIACTUH, PACCTOSHUS
MEXy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. YCIOBHS CYyIIECTBOBAHHUS 3JEKTPUUYECKOTO TOKa. VMICTOUHMKHM TOKA.
Cuna toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y AEIBHOE CONMPOTUBIICHUE BemiecTBa. [locnenoBarenpHoe,
napajieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota >nektpuueckoro Toka. 3akoH Jlkoynsi—JIeHnia. MOIHOCTh AIEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIllas CUjla U BHYTPEHHEE COMPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Oma 1s
MOJTHOU (3aMKHYTOM) AJIeKTprUIecKoil renu. KopoTkoe 3amMbIkaHueE.

DNEeKTpOHHAask MPOBOJIUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COTIPOTUBIIEHUSI METAJUIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

OnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonynpoBoaanku. CoOCTBEHHAs! U MPUMECHAsI TPOBOIUMOCTH MOJTYTPOBOAHUKOB. CBOICTBA
p—n-niepexona. [loaynpoBoJHUKOBBIE IPHOOPEI.



DJIEKTPUYECKMH TOK B pPacTBOpax M paciulaBax »dJEKTPOJUTOB. JINEKTPOIUTHYECKAsS
JUccolanus. JIeKTPOIIn3.

DJIeKTpUYECKUH TOK B Ta3zax. CaMOCTOSITENbHBIM M HECAMOCTOATENIbHBIN pa3psa. MomaHus.
[Ina3zma.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE INPUMEHEHUE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, OJIIEKTPOHArPEBATEIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIBHBIC  MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHBI  JMOJA,  TEPMUCTOPbl U  (POTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN JIMOJ, FajibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTb COINPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAJN
MONEPEYHOI0 CEYEHUsI U MaTepuaa.

CwMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpssMoe wu3MepeHue 3IIEKTPOABHKYLIEH cuibl. KopoTkoe 3aMblkaHHE TIaJlbBAaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMIIEpPaTypHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABMKYIIEH CHUITbl UICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHblie CBSI3U

Nzyyenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kkiacce oOCymIecTBISIETCS € y4€TOM
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypcaMl MaTeMaTUKH, OWOJIOTHH, XUMUH, reorpadun
Y TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TTO3HAHUS:
SBIICHWE, HAY4YHBIH (pakT, rumore3a, (u3MUeckas BeIWYHHA, 3aKOH, TEOpHs, HaOIIoJIeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTeMbl ypaBHEHUH, TUHeWHas (yHKIus, napabona, runepoona,
UX TpadUKud ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKUMH HAa OCU KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

buonocus: MexaHuueckoe IBUKEHHE B KUBOW mpupozae, Auddys3usi, ocMocC, TEII000MeH
JKUBBIX OPTraHU3MOB (BHJBI TEIUIONEPENaud, TEIUIOBOE PABHOBECHUE), DJICKTPUUYECKUE SIBIICHUS B
YKABOU IIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOSCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TeIIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJKOCTEU U ra3oB, JIEKTPUUECKHE CBOMCTBA
METaJUIOB, JIEKTPOJIUTUYECKAS TUCCOITAIINS, TaThBAHUKA.

Teocpaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonocus: peoOpa3OBaHUE JIBI)KCHHI C WCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOAIINUIIHUKY, HCIOJIb30BAaHUE 3aKOHA COXPAHEHHMsS HMMIyJIbca B TEXHUKE (pakeTa,
BOJOMET W JPYTHE), IBUTATENIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIMIBHHUK,
KOHJIULIUOHEP, TEXHOJOTUU TOJIyYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCII€ HAHOMATEPHUAJIOB,
W HAHOTEXHOJIOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHUE DJIEKTPONpPUOOpPOB, KCEPOKC,
CTpYyHHBIA TPHUHTEp, ODIIEKTPOHArpeBaTeNbHbIE MPUOOPHI, DSJIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
raJibBaHUKA.
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11 KJIACC

Pa3znea 4. JiekTpoguHAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHUTHL. B3anMoaeiicTBIE OCTOSHHBIX MarHUTOB. MarnuTtHoe nose. Bekrop
MarHuTHOM UHAYKIUH. [I[puHIMn cynepno3unuy MarHuTHBIX Tosiel. JIMHUM MarHUTHOW MHIYKIIMH.
KapTuna 1MHUI MarHUTHOW MHAYKLMH TOJI TOCTOSIHHBIX MarHUTOB.

MarautHoe 1osie IpOBOJAHMKA € TOKOM. KapThHa NMHMH MHAYKUMHM MarHuTHOIO IOJIS
JUIMHHOTO IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKU € TOKOM. OnbIT
Opcrena. BzanmopelictBue MpOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenia, e€ Moynb 1 HanpaBiieHue. [[BukeHne 3apsKeHHOM 4acTUIIbI B OJTHOPOJIHOM
MarHuTHoM nose. Padora cuisl JIopeHna.

SBneHue JNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
ONeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKunu Papazest.

BuxpeBoe »snekrpuueckoe 1moje. DJEKTPOJABMKYIIAs CHJIa HMHAYKIHM B IPOBOJHUKE,
JBUKYLIEMCSI IIOCTYIIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WNHayKTUBHOCTD. SIBIIeHHE CAMOMHIYKLINN. DIEKTPOABIIKYIIAs CUIAa CAMOMHIYKLIHU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHuyeckue ycTpoilcTBA W  NPAKTUYECKOE MPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHUThl, JEKTPOABUIaTEIIb, yCKOPUTEIN DJIEMEHTAPHBIX YaCTULl, MHAYKLIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE ANEKTPOMArHUTHOW NHIYKIIMH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MHAYKLHHA OT CKOPOCTHM H3MEHEHHsS MarHUTHOTO
ITOTOKA.

SIBneHne caMOMHIKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHre MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

UccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM NHIYKIIVH.

Paspnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebatenprast cuctema. CBOOOJHBIE MeXaHWYECKHWE KojeOaHus. [apMoHMYECKHe
konebanusa. Ilepuon, wactora, ammumdtyga u  ¢asza konebanuil. IlpyXMHHBIH MasTHUK.
MatemaTuueckuii MasgTHUK. YpaBHEHUE TapMOHMUYECKUX KosiebaHuil. IIpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpupiii koHTYyp. CBOOOAHBIC JJIEKTPOMAarHWUTHBIE KoOJIEOAHUS B HACATHHOM
KoieOaTeIbHOM  KOHTYpe. AHAQJIOTHS MEXAYy MEXaHHYeCKUMH U 3JIEKTPOMArHUTHBIMU
kosneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPIMU B HJI€ATbHOM KojeOaTeabHOM
KOHTYpE.

IIpencraBnenne o 3aryxarolmMX KosieOaHMAX. BBIHYXIEHHblE MeXaHMYECKHE KOoJeOaHus.
Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.
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[Tepemennbiii Tok. CUHYCOMAQIBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBonacTBo, mnepemaya U MOTpeOICHHE DSIEKTPUUECKONH HHEPrHH.
OKOJIOTUYECKME PUCKM TIPpU NPOU3BOACTBE d3JeKTpodHepruu. KynbTypa HUCHOIb30BaHUSA
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHuueckue yCTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: IEKTPUUECKUN 3BOHOK, FEHEPaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KosieOaTeNbHON cHUCTEMBbl (MPYKUHHBIM WM MaTeMaTHYeCKUU
MasTHUK).

Hab6mronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwmorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAOpsDKEHUS OT  BpEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mpu mnocnenoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KATYIIKW HHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mopenb TuHUU 3NEKTPoIepeaayuH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH MepUoO/ia MajblX KoJieOaHMl Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnegoBanue nepeMeHHOr0 TOKa B LENM W3  MOCIEAOBATENbHO  COEJUHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yclIoBUS pacnpocTpanenusd. [lepuoa. CkopocTh pacnpocTpaHEeHUs U
JuiiHa BonHBL. [lomepednsie u nmpoaonbHbIe BOJIHBL. MHTEepdepeHins u qudpakius MeXaHHIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHuTHBIE BOJHBI. YCIOBHUSI HW3JIYYEHHUS JJIEKTPOMArHUTHBIX BOJH. Baanmmuas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BomHe. CBONCTBA 3IEKTPOMATrHUTHBIX BOIIH:
OTpaxeHWe,  MpeloMJIeHHe,  moysipuszanus,  audpaxmus,  uHTepdepenuus.  CKOpocTh
3JE€KTPOMArHUTHBIX BOJIH.

[Ixana sneKTpOMarHUTHBIX BOJIH. [[puMeHeHne 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paIuOCBS3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKaroIIel Cpeibl.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIABTPA3BYKOBAsl JIMarHOCTHKA B TEXHWKE W MEIWIMHE, pajap, pPaadonpUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0TBHBIX BOJH.

Koneb6mromnieecs Teno Kkak HICTOYHUK 3BYKA.

Habmoienne oTpaskeHus U MpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenue nntepdepeHny U AUPpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M U 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIIEHUE, MOIsSpU3alius,
nudpakus, MHTeppepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamonnHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOM Cpeje.
JIyu cBera. ToueyHblil HICTOYHUK CBETA.
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OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHus cBera. IlocTpoeHne W300paKEHW B IUIOCKOM
3epKae.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
ITonHoe BHyTpeHHEe oTpaxkeHue. IIpeaenbHblil yroi oJHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiue u paccenBarone JuH3bl. ToHkas auH3a. POKyCHOE pacCTOSHUE U ONTUYECKast
cwia TOHKOM nuH3bL. llocTpoeHue u3z00paxkeHHl B COOMpAIOMIMX U PACCEUBAIOLIUX JIMH3AX.
@opMya TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Uatepdepenius cBera. KorepeHTHbIC HCTOUYHUKU. Y CIIOBUS HAOIOACHUS
MaKCHUMyMOB U MUHUMYMOB B MHTE€P(HEPEHLHOHHONW KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakius ceera. AudpakiuronHas pemeérka. Y caoBre HaOMI0IeHUS IVIaBHBIX MAKCUMYMOB
MIPU NIaICHUH MOHOXPOMATHYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY .

[lonsipuszanus ceera.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPHUMEHEHHE: OYKM, JIyna, QoToanmapar,
MIPOEKIMOHHBINA anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHUKA, AU(PpaKIMOHHAS PEIIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpoCTpaHEHUE, OTpaXeHUE U IpeloMieHue cBeTa. OnTudeckue
PUOOPHI.

[TosnHOE BHYTpeHHEE oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanune cBOWCTB N300paxKeHH B TUH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Ha6mronenue qudpakuun cera.

HabmtoneHnue nucnepcuu cBeta.

[TosydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[TonmyuyeHue ciekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIA.

HccnenoBanmne cBOWCTB N300paKeHHIA B THH3aX.

HaGmronenue qucnepcun cera.

Pasnen 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl NPUMEHUMOCTH KJIacCUYecKor MexaHukd. [locTynaTel chnenuanbHOW TEOPHUH
OTHOCUTEJIBHOCTH: HMHBAapUaHTHOCTb MOJYJs CKOPOCTM CBETa B  BaKyyMe, IPUHIUI
OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13bp Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPTUs IOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. Gopmyna [Inanka cBs3u SHEPruM (POTOHA C €ro YACTOTOH. DHEPrust U UMITYJIbC
¢doroHna.

OtkpsiTue u uccneaoBanue Gorodddexra. Onwitel A. I'. CtoneroBa. 3akoHbl poTorhdeKTa.
VYpaBuenue Diinmreitna i poroaddexra. «Kpacnas rpanuna» pororddexra.

JaBnenne cBera. OnwiTel [1. H. JIeOenera.

XHUMHYECKOE IEUCTBUE CBETA.

Texnuyeckue yCTpoOHCTBA M MpaKkTUYECKOoe MpUMEHEHue: (OTOINEeMeHT, (OTOAATUHK,
COJIHEYHas OaTapes, CBETOAUOI.
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Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -vactuil. Ilnaneraphas
mojenb aroma. [locrynmatel Bopa. Mznydyenue u moriomienue (OTOHOB IMPH MEpEexXolie aToMa C
OJIHOT'O YPOBHSI SHEPruu Ha Apyroi. Bunel ciektpoB. CEKTp ypOBHEW S3HEPTUH aTOMa BOAOPOA.

BousiHoBBI€ cBOMCTBa yacTull. Bonubl 1e bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyalii3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE INPUMEHEHHME: CHEKTpPalbHBbIM  aHAJIN3

(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHYaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGroienne JTMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JOKA3bIBAIOIINE CII0)KHOCTh CTpOoeHUs sjpa. OTKpbITUE PaIMOAKTUBHOCTH.
OmnseiTel Peszepdopna mo omnpeneieHHio cocTaBa paguoakTHBHOro u3mydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3ITydeHus. BIusiHIe paJioaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeITHE MTPOTOHA U HeiTpoHa. HykiionHas monens siipa I'eitzenOepra—Banenko. 3apsn
sapa. MaccoBoe uncio aapa. U30Tomsl.

Anbda-pacnan. DIEKTPOHHBIM M TMO3WTPOHHBIM Oerta-pacmaz. ['amma-uzmydyeHue. 3aKOH
PaaOAKTUBHOIO pacnaja.

DOHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsle peakunu. JleneHne U CUHTE3 SeEp.

Snepubiii peakrop. Tepmosinepubiii cunTe3. [Ipobmembl M NEpCHEKTUBBI  SAEPHOM
SHEPreTUKU. JKOJIOTMUYECKUE aCTIeKThl SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HaOIIOIEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.

@dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUSA. EAMHCTBO (DM3NYECKO KapTHHBI MHpa.

TexHuyeckue yCTpOHCTBA M IpPaKTUYECKOE NpPUMEHEHHE: IO03UMETp, kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUH U ACTPOPU3MKH

Oranel pa3BUTUs acTpoHOMHUU. [IpuKitagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHHE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Bes3aust, spKue 3BE3/1bl, IJIAaHETHI, UX BUAUMOE JABHKECHHUE.

Conneunas cucrema.

Comnue. ConHeyHas akTUBHOCTh. MicTounuk 3Heprun CosHia u 3BE€31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTHKHU. JluarpamMma «CHIEKTpalbHBIH KJIAacC — CBETUMOCTb». 3BE3IBl TJIABHOU
IIOCJIEIOBATEILHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JUIsl  3BE3  TJIaBHOM
IIOCNIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbBIE IPEACTABIEHUS O
MIPOUCXOKACHUM U 3BOroLMK COJIHLIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.
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Mueunsiii [Iyte — Hama I'anaktuka. [lonoxkenune u nmxenue Connua B [Namaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIIpax rajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukTroBoe u3iydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmo1eHust HEeBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHNEM KOMIBIOTEPHBIX MPUIOKCHUN JISI
olpesieNieHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noiymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee noBTOpPeHUE

Ponb ¢u3uky u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMUECKOM, COUAIIBHON U 3TUYECKOM
cdepax IesTeIbHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKH M aCTPOHOMHHU B COBPEMEHHOW HAYYHOUN
KapTUHE MUpa, poiib (U3MUECKON Teopuu B (QOPMHUPOBAHUHM MPEICTaBICHUN O (uU3MUecKoi
KapTUHE MHUpPa, MECTO (PM3MYECKON KapTUHBI MHpA B OOMIEM PSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEICTABICHUI O TPUPOJE.

MexnpeameTHblie CBSI3U

Nzyuyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce oOCylIecTBIsIeTcs € Y4YETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MAaTeMAaTHKH, OMOJIOTHH, XUMUH, Teorpaduun
Y TEXHOJIOTHH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOrO ITO3HAHUS:
SBJICHUE, HAy4YHbIH (akT, rumnore3a, (uU3NUecKas BeIUYMHA, 3aKOH, Teopus, HaOI0aeHHeE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE.

Mamemamuxa: pelleHUe CUCTEMBl YPaBHEHMI, TPUTOHOMETpPHYECKHE (YHKIHH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIACCTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKK TTOI00MS TPEYTOJILHUKOB, ONPECIICHHUE IUIOMIA U TIIOCKUX PUTYp U 00BEMA Tel.

buonocus: snextpuueckue SBICHUS B )KUBOW MPUPOJE, KoleOaTeTbHbIe IBUKCHUS B KUBOM
MPUPO/IE, ONITUUECKUE SIBJICHUS B )KUBOW TIPUPOJIE, IEHCTBHUE PaUaIliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME AaTOMOB U MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOM PEMIETKH, CIEKTPATIbHBIN aHAN3.

l'eocpaghusa: MarHUTHBIE TONIOCA 3EMIIH, 3aJI€KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTHU, TIPEACKA3AHHUE 3EMIICTPSICCHUH.

Texnonocusi: TMHUW DBIIEKTPOIEpeAayd, T'€HEpaTop MEPEMEHHOTO TOKa, AJIEKTPOJBUIaTeb,
WHIyKIUOHHAsA TIeYb, pajap, paguonpuEMHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COIHEYHAsI OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yweOHoro mnpeamera «®Pusnka» Ha ypOBHE cpenHero oOmiero oOpa3oBaHHA
(6a30BbIil YPOBEHD) JOJIKHO 00ECTIEUUTh JOCTHXKEHUE CIIEIYIOIMIMX IUYHOCTHBIX, METAIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOEHUS yueOHOro mnpenmera «Du3HKay TOJKHBI OTpaXkarhb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPECHHEH
MO3UIUEIN TINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEKIACHUIA,
COOTBETCTBYIOIIMX TPAJIUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO O0IIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
OMbITAa U ONBITA JIEATEIBHOCTH B MPOLIECCE peaJu3alii OCHOBHBIX HAIPABJICHUN BOCHUTATEIbHON
NEeSTEIbHOCTH, B TOM YHUCJIEC B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3MIMK  OOYydYaromerocs KaKk AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0O OOIIEeCTBa;

MPUHATHAE TPATUIMOHHBIX OOIIEUETIOBEYECKUX TYMAHHCTHUYECKUX U JE€MOKPATHYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITECILHOCTH B HMHTEpPECax TPakIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATH C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM,;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K IOCY/IapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX
B 00y1acT (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEICHHS;

CIOCOOHOCTH OILIEHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHs], OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYIIETO;

4) 3cTeTHYECKOTr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpyn0BOro BOCHUTAHUS:

WHTEpEC K pa3audHbIM chepaM nmpodecCuoHaATBHON IeATeTLHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOW ¥ TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied npodeccuun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHIO B 0OIacTu (hU3WKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW KYJIBTYpPbhl, OCO3HAaHHE TJIO0ATBLHOTO XapakTepa
AKOJIOTHYECKUX TPOOIIEM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JIEVCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LeNen
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacCIIMpEeHHE OMBITA ACATEIHPHOCTA YKOJIOTHIECKON HANPaBIEHHOCTH Ha OCHOBE UMEIOIINUXCS
3HaHUU 10 (pH3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS
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cOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HaHHE LIEHHOCTU HAayYHOW AEATENBHOCTH, TOTOBHOCTH B IPOIECCe M3Y4EHUS (PHU3HMKU
OCYIIECTBIISITH MPOECKTHYIO U UCCIEI0BATEIBCKYIO JeSITeIbHOCTh MHANBH Y IbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
Ba3oBble JJornueckue neiicTBuA:

CaMOCTOSITENTLHO  (POPMYITMpPOBAaTh ¥ aKTyaIM3UpPOBaTh TMPOOIEMy, paccMaTpuBath e€
BCECTOPOHHE;

OTIPECIIATH NN JAeITSILHOCTH, 33]]aBaTh MapaMETPhl K KPUTESPUH UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEYUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAN3a UMEIONIUXCS MaTepUATbHBIX H
HeMaTepUaIbHBIX PECypCOB;

BHOCUTh KOPPEKTUBHI B JCSITEIHLHOCTh, OIICHHBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIUHUPOBATh W BBINOJHITH PAdOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBble uccienoBareibckue 1elCTBUS:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYECBBIMU TOHATHSAMHA M METOJAaMHU (PU3NUCCKOM
HaYyKWU;

BIIQJICTh HABBIKAMHU YYCOHO-HCCIIEIOBATEIILCKOM W TPOSKTHOW IEATCIILHOCTH B 00JacTH
(bU3MKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY TOMCKY METOJOB pEIICHUs 3a/1ad
(U3HYECKOTO COJICpKAHUS, IPUMEHEHUIO PA3JIMIHBIX METO/I0B MTO3HAHUS;

BIIQJIETh BHUJAMHU JEATEIHHOCTH MO TMOJYYCHHUI0O HOBOTO 3HAHHS, €ro HWHTEpIpEeTalNH,
PeoOpPa30BAHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUYCOHBIX CHTYAIUsAX, B TOM YHCIIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3U U aKTyaJTU3UPOBATh 33]1a4y, BBIJBUTATH TUIIOTE3Y
e€ pelieHus, HaXO0IUTh apTyMEHTHI ISl JJOKa3aTelIbCTBAa CBOMX YTBEPKIEHUH, 3a1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHHUS;

aHAIIM3UPOBATh MOJMYUYEHHBIE B XOJ€ PELICHUS 3aJaud pe3ybTaThl, KpUTHUECKHU OlEHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JESATENLHOCTH, B TOM
qHCIIe TIPU U3YICHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 0 (PU3UKE B TPAKTHYECKYIO 00J1aCTh KU3HEIEATCIIEHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC TIOAXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:

BIIQJIETh HAaBBIKAMH TIOJTY4YeHHUS WHGOpMaluu (PU3UIECKOTO COACpPNKAHHUS U3 HCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITCIBHO OCYIICCTBIIATH TIOWCK, aHAJIW3, CHUCTEMATH3aIlUI0 U
HMHTEPIPETAINIO HHPOPMAIIHNH PAa3TMYHbBIX BUOB U (DOPM MPEACTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

MCIOJIb30BaTh CPE/ICTBA WH(MOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHHM3AIMOHHBIX 3a7ad C COOJIIOJIeHUEM TpeOoBaHUMH
OPrOHOMUKH, TEXHUKUA O€30MaCHOCTH, TUTHEHBI, PEeCypcoCOEepeKeHHs, MPABOBBIX M ATHUYECKHUX
HOPM, HOpM UH(GOPMAITMOHHON O€3011aCHOCTH;
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CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKaHUS B PA3IMUHBIX (popmaTax ¢ y4éToM Ha3HAueHUs
uHbOpMAlMM M LEJIEBOM ayIuUTOpPHH, BBHIOMpas ONTUMANbHYIO (OpPMYy MpEACTaBICHHUS U
BHU3yaJIU3alUU.

KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYIIECTBIIATH OOLICHHE HAa YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U UHIUBUIYaIbHOU paboThL;

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX IEHCTBUU C y4€TOM OOIIMX HHTEPECOB, H
BO3MOKHOCTEH KaKJI0TO 4JIEHA KOJUIEKTUBA;

IIPUHUMATD LIEJI1 COBMECTHOW J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JAEUCTBUS
o €€ JOCTUKEHHUIO: COCTaBJIATh IUIAH JEUCTBUHM, pacOpeaeiiaTb pPOJUd C YYETOM MHEHHM
YYaCTHHKOB, O0CY/IaTh pE3yJIbTaThl COBMECTHOU PadOTHI,

OLICHUBATh KAY€CTBO CBOETO BKJIAJIAa U KAXJIOTO YYaCTHUKA KOMAH/Ibl B OOIIUN pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBBIE MPOEKThI, OLIEHHBATh HJIEU C MO3ULUUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETUUECKOE MOBEICHHUE B PA3JIMYHBIX CUTYaLUsX, IPOSBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM.

PeryjisiTUBHBbIE YHHBEpPCAJIbHBIE YUeOHbIE IeiiCTBUSA
Camoopranuszanms:

CaMOCTOSITENTHO OCYILIECTBIIATh TI03HABATENFHYIO NESATEIBHOCTh B 00JacTH (U3UKU |
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTh U (JOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEITFHO COCTAaBJIATh IUTAH PENICHHWS PAcYETHBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUSI  MPAKTUYEeCKoi paboThl C y4E€TOM HMMEIOIIHUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

JaBaTh OLEHKY HOBBIM CHTYaIUsIM;

pacImpsaTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMIHBIX MPEATIOUTCHHUI;

JieNaTh OCO3HAHHBINM BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHwue;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIMU B 00JIACTH (DU3HKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBHI B JESATEIBHOCTH, OILICHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISIM;

BIIa/IETh HABBIKAMU MMO3HABATENBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUMA U
MBICITUTEIIBHBIX MTPOIIECCOB, X PE3yJIhTATOB U OCHOBAHMIA,

WCIOJIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MIPUHUMATD Cce0sl, TOHMUMAas CBOM HEJIOCTATKH M JIOCTOMHCTRA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX TP aHAIHU3E PE3yIbTaTOB ACSITEILHOCTH;

MPU3HABATH CBOE MTPABO M MIPABO JAPYTHUX HA ONIHOKH.

B mporecce HOCTHXEHUS JIMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI MO (PU3HKE IS
YPOBHSI CpeHEro oO0Iero oOpa3oBaHUS y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, TMpenoaraiomui chopMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHUS PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;
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CaMOpPETYJIMPOBAaHMsl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE NOBEJCHHE, CIOCOOHOCTh aanTUPOBAThCA K AMOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATH
IMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALlUM, BKJIIOYAIOUIEH CTPEMIIEHHE K JOCTHKEHHIO LIEJIM U YCIIEXY,
ONITHUMH3M, NHUIIMATUBHOCTD, YMEHUE ICHCTBOBATh UCXO/s U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHHUE JPYTHX,
YUUTBIBATh €T0 MPU OCYILECTBIEHUH OOLIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMH
JOABbMH, 3a00TUTHCS, IPOSABIATh HUHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xoHny oOydenus B 10 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUN:

JI€MOHCTPUPOBATh Ha IMpHUMeEpax pojib U MecTo (pu3uku B (POPMUPOBAHMM COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJOTMM, B IPAKTHYECKOU
NESATEIbHOCTH JIIOJEH;

YYUTBIBATh TPAHUIBI IPUMEHEHHS N3YYCHHBIX (PU3MUECKUX MOJICNICH: MaTepuaabHas TOUKa,
MHeplLUalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPAOE TENO, MJICAJIbHBIM ra3, MOJEIHU CTPOCHMS
ra3oB, KUAKOCTEH M TBEPIBIX TeJl, TOYEUHBIN 3JIEKTPUUECKUN 3apsj MpU pelIeHUH (PU3MUEeCKUX
3a1a4;

pacrnio3HaBaTh (U3HUYECKUE SIBICHUS (MIPOIECChI) U OOBACHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMsI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE NaICHNE Tell, JBUKEHHE
[0 OKPY>KHOCTH, MHEpLUs, B3auMojelcTBHe Tell, 1 ¢y3usi, OpOyHOBCKOE JBUKEHUE, CTPOCHUE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEHHE o0bEMa TeNl MpH HarpeBaHUM (OXJIAXJEHUH), TEIJIO0BOE
paBHOBECHE, HCIAPEHHME, KOHICHCALMs, IIIaBICHHUE, KPUCTAJIM3ALUs, KUIIEHUE, BJIAXKHOCTD
BO3/lyXa, IMOBBIIIEHNWE JABJIEHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPHITOM COCYJE€, CBSI3b MEXKAY
IapaMeTpamMH COCTOSIHHS ra3a B M30MPOLIECCAX, DTEKTPU3ALMS TEJl, B3AUMOIECHCTBUE 3aPsI/IOB;

OTHCHIBATh MEXAaHUYECKOE ABM)KEHUE, UCTIOIb3Ys (PU3NUECKUE BEIMYMHBI: KOOPANHATA, YTh,
IIepeEMEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC Tella, KUHETUYeCKas dHEprus,
MOTEHLIMAJIbHAsl HSHEpPrusi, MexXaHudyeckas paboTa, MeXaHHWYecKass MOIIHOCTh; IPU OMNHMCAHUU
MIPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMBIX BEJTMUMH, X 0003HAYEHUS U €AUHUIIBI,
HaXOJUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAMU;

ONMCHIBATh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€I U TEIUIOBBIE SBJICHMS, WCIHOJB3Ys
¢u3nueckne BEIMYMHBI: JIaBJIieHHWE Ta3a, TeMIeparypa, CpeaHss KUHETUYecKas JHEprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaJApaTH4Has CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSsS SHeprus, pabora raza, KO3(QQHUIMEHT IMO0JIE3HOTO JEHCTBHS TEMJIOBOIO
JIBUTaTeNIs; IPU OMUCAHUU MPABUIIBHO TPAKTOBAThH (PU3HMUECKUI CMBICIT UCIOIb3yEeMbIX BEJIMYMH, UX
0003HaYECHUSI U €IMHUIIBI, HAXOAUTH (OPMYIIbI, CBSI3bIBAIOIINE AaHHYIO (U3HUECKYIO BETUUYHHY C
JIPYTMMH BETMYMHAM;

ONHCHIBATh H3YYEHHbIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporieccsl), UCMONB3Ysl (PU3MUECKUE BEIMYUHBI: SJICKTPUUECKUN 3apsi, DJIEKTPUUYECKOoe IIOJIE,
HanpspKEHHOCTD MMOJISA, MOTEHIIMAN, pa3HOCTh MOTEHIIMAJIOB; MIPU ONMUCAHUM MPAaBWIIBHO TPAKTOBATh
(bu3nvYecKuil CMBICI UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IUHMIIBI, YKA3bIBaTh (OPMYJIHI,
CBS3BIBAIOIIME TaHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aHAJM3UpPOBaTh (PU3UUECKUE MPOLECChl M SBJICHUS, HCHOJIb3ysd (QHU3MUECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsl HploToHa, 3aKkoH coxpaHeHUS
MEXaHUUYECKON AHEPruM, 3aKOH COXPAHEHMs] MMIIYJbCa, IPUHLHUII CYNEPIO3ULUN CUJI, TIPUHLUI
PaBHONPABUS WHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHSA
BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEIHEN KHHETUUECKON IHEPIHH TEIJIOBOTO JBMKEHHS MOJIEKYJI
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¢ aOCOIOTHOM TeMITepaTypoH, EPBBIN 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHECHHSI JIEKTPUUECKOTO
3apsiina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKO€e BbIpaXKEHNE U YCIOBHS (I'paHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAalIMH, TPUOOPOB U TEXHHUUYECKUX YCTPOMCTB;
pas3nuyarh ycaoBUs UX O€30IIaCHOTO MCII0JIb30BaHMsl B IOBCEHEBHOM KU3HY,

BBIMOJIHATh OKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (U3NYECKUX SBICHUH U MPOIECCOB C
HCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHHH, pu 3TOM (OpMYIHpOBaTh NpobieMy/3aiady
U TUMOTe3y Y4eOHOro SKCIEPHMEHTa, COOMpaTh YCTAHOBKY M3 MIPEIVIOKEHHOTO 000pYyI0BaHHMS,
IIPOBOJIUTH ONBIT U (POPMYIIUPOBATH BBIBObI;

OCYIIECTBIISATH NPSAMBIE U KOCBEHHBIEC U3MEPEHUs (PU3NYECKUX BEIMYHUH, IPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKU IMOIPEIIHOCTEH
HU3MEPECHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXJY (M3UYECKUMHU BEIMYMHAMHU C MCIIOJIb30BAaHHEM MPSAMBIX
U3MEpEeHull, NpU STOM KOHCTPYHPOBAThb YCTAHOBKY, (UMKCHpPOBAaTh pE3yJibTAaThl IOJYyUYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUjE TaOiaMIl U TpaduKOB, A€1aTh BBIBOJBI 110 pe3ybTaTaM
HCCIIE0BAHUS;

coOiogaTh mpaBuia 0€30MacHOro TpyJla MHpU INPOBEICHUM MCCIEIOBAHUNH B paMKax
y4e0HOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEIILCKON M TPOSKTHOH  JIESTENBbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BaHHUS;

pelarh pacu€THbIE 3aJJa4U C SIBHO 3a/laHHON (PM3NYECKON MOJIENbIO0, UCIOB3YSl (PU3NUECKUE
3aKOHbl M MIPHUHLUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/Ja4d BbIOMpaTh (PU3UYECKYI0 MOJIEINb,
BBIICNATh (DU3MYECKHE BEIHMYMHBI U (HOPMYJIBI, HEOOXOIUMBIE Ml €€ pelIeHUs, MPOBOAMTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJYyYE€HHOIO 3HAaUeHUs! (PU3NUECKOM BETUUUHBI;

pelaTh KAadeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEHMOYKY
paccykKJIeHUI ¢ ONOpol Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

WCIOJIb30BaTh MPHU PEIIEHUN yUeOHBIX 3a7ad COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTHH
Ul TIOMCKa, CTPYKTYpUPOBAHMs, HHTEpIpEeTallMd M MpeJCTaBiIeHUs Y4eOHOH U HayyHO-
MOMYJISIPHON MH(pOpPMAIUH, MOTYYEHHONW M3 Pa3IMYHbIX HUCTOUYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH
NoJIyyaeMyro HH(pOpMaIuio;

MPUBOJIUTH TMPHUMEPHl BKJIaJa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00BsICHEHHUE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKU3HU Ui 00€CIIeUeHUsI
0e30MacHOCTH NpU OOpaIlleHuu ¢ MpUOopaMM U TEXHUYECKHMMH YCTPOMCTBaMH, Uil COXPaHEHMS
3/10pOBbS U COOIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpY Kalollel cpeie;

paboTaTh B TpYIINE C BHIMOJIHEHUEM DPA3JIUYHBIX COLMAIBHBIX POJIEH, IUNIAHUPOBATh paboTy
IpyOIbl, palMOHAIbHO paclpedensiTh O00sI3aHHOCTH W  IUIAHUPOBaTh  JESATENBHOCTh B
HECTaH/JApPTHBIX CUTYyalUsX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXXKJOTO M3 YYACTHUKOB TPYIIBI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

K xonny oOydenus B 11 Kiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHI:

JIEMOHCTPHPOBATh Ha NpHUMeEpax pojib U MecTo (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHHUKM M TEXHOJOTHMH, B IPAKTHYECKOU
NesITebHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUYUTHIBATh TPAHULIBI MPUMEHEHMS] H3YYEHHBIX (U3MUYECKUX MOJENeH: TOYEeUHBIH
NEKTPUYECKUH 3apsll, Ty4 CBETA, TOUEUHBIH UCTOYHMK CBETA, s/IEpHAsl MOJEIb aTOMa, HyKJIOHHAs
MOJI€TIb aTOMHOTO si/ipa MpHU pelIeHNH PU3NYECKUX 3a]a4;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (MPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3MKM: DJIEKTpUYECKas MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHas
MHIYKIWS, JOEHCTBUE MArHUTHOTO IIOJIA Ha IPOBOJAHMK C TOKOM M JBWKYIIUHCS 3apsn,
9JIEKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTpaHEHUE CBETA, OTPaXKEHHUE,
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npenomiieHue, uHTepdepeHuus, audpakuus W HOJNApU3alUs CBeTa, JUCIEpCHUs CBeTa,
doroanekrpudeckuii 3pdext (porodrddexr), cBeToBOoe naBlIeHNE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (MJIEKTPHUECKUE, MAarHUTHbIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IMYHBIX CpPEA) M JJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTONB3ySd (U3NYECKHUE BEIMYMHBL OJJCKTPUUYECKUH 3apsA], CHJIA TOKa, JIIEKTPHUUYECKOE
HanpspKEHUe, AJIEKTPUYECKOe COMPOTHBIICHHE, PAa3HOCTh MOTEHIMANIOB, JEKTPOJABMKYIIAS CHUIIA,
paboTra TOKa, MHAYKIMS MarHUTHOTO mojis, cwina Awmmepa, cuina JlopeHma, HHIYKTHBHOCTB
KaTyIIK{, HEPIrUs S3JEKTPUUECKOr0 W MArHUTHOTO IMOJIeH, MEepuoJ M YacToTa KosieOaHui B
Kosie0aTeIbHOM KOHTYpe, 3apsili M CWIa TOKAa B MPOIECCEe TapMOHMYECKUX 3IIEKTPOMArHUTHBIX
KojeOaHui, (OKYyCHOE pacCTOSHHUE U ONTHYECKash CHJIa JIMH3bL, MPU ONUCAHUHM IIPABHIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI HCIIOJIB3YEMBIX BEJTMUMH, UX 0003HAUYCHUS U €AUHUIIBI, YKA3bIBATh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYHMHAMY,

OIMCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOLIECCHI, HCIIONB3YS (PU3NIECKUE BETNIUHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA,
MEpUOJl TONypaclana, HEPrus CBSI3W aTOMHBIX sJep, MPH ONWCAHWM TPABHWIBHO TPAKTOBAThH
(bu3MYeCKUN CMBICT MCTIONb3yEeMbIX BETUYMH, UX 0003HAYCHUS W €UHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIWYHMHY C JIPYTMMH BEIHYMHAMH, BBIYHCISATH 3HAYCHUE
(bu3MYECKOIl BETUYNHBL;

aHATM3UPOBaTh (PU3UYECKHE MPOIECCHl M SBJICHUS, HCHOJIb3ySd (QHU3MUECKUE 3aKOHBI U
MPUHIMILL: 3aK0H OMa, 3aKOHBI TIOCTIEI0BATENIBHOTO U MapaIeIbHOTO COSAMHEHUS MPOBOIHUKOB,
3akoH J[xoyns—JleHnma, 3akOH DJIEKTPOMArHUTHOM WHAYKIUH, 3aKOH IPSMOJHMHEHHOTO
pachpoCTpaHEHHUs! CBETa, 3aKOHBI OTPaXECHHUS CBETa, 3aKOHBI IMPEIOMIICHUS CBETa, ypaBHEHHE
OnHmTeitHa 11 horoddderra, 3aK0OH COXpaHEHHs SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHUs AIIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHMsI MaCCOBOTO YHCia, MOCTyIaThl bopa, 3akoH
pPaAMOaKTUBHOIO pacmajaa, IMpH ASTOM pas3indaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHHUE U YCIOBHS (TPaHULIbI, 00J1aCTH) TPUMEHUMOCTH;

OTIPEIeNIATh HAINPaBJICHHE BEKTOPa WHAYKIIMM MAarHUTHOTO TIOJIS IPOBOJHNKA C TOKOM, CHJIBI
Awmrniepa u cunbl JlopeHiia;

CTPOUTDH U ONUCKHIBATH NU300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBIMOJIHATE JKCHEPUMEHThl 1O HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOIECCOB C
WCTIOJIh30BAaHMUEM TIPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: IpU 3TOM (HopMyITUpoBaTh MpodieMy/3aaady
U TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, COOMpaTh YCTAHOBKY W3 MNPEIJIOKEHHOIO 000pyH0BaHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUYECKUX BEJIWYMH, IIPU 3TOM BBIOUPATh
ONITUMAIIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OLIEHKH ITOTPEITHOCTEH
U3MEPECHU;

WCCIIEIOBATh 3aBHCUMOCTH (DM3UYECKUX BEJMYMH C WCIOIB30BAHUEM IPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHUPOBATh pE3yJbTaThbl MOJTYYEHHOW 3aBHCHMOCTH
(GU3NYECKUX BEITMYMH B BHJIE TaOIUI] U TPapUKOB, AETATh BEIBOJIBI TI0 Pe3yJIbTaTaM HCCIIEIOBAHMS,

cobmogaTh mpaBuia 0€30MacHOro TpyJda MNpU TNPOBEACHUM MCCIEIOBAHUNH B paMKax
y4eOHOr0  SKCIEpHUMEHTa, Y4eOHO-HCCINEeA0BATEIbCKOM UM  MPOEKTHOW  JEATENbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOTo 000pyI0BAHUS;

pemarh pacu€THbIE 3aJ]a4l C SIBHO 3aJlaHHON (U3NYECKON MOJIENbI0, UCIIONB3YS (PU3UUYECKHe
3aKOHBl M TPUHIMIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/aud BBIOMpaTh (DU3MYECKYIO MOJENb,
BBIIENATh (DU3MYECKHE BEIMYMHBI W (OPMYJIBI, HEOOXOMUMBIE sl €€ pEelIeHUs, IPOBOIHUTH
pacy€Thbl U OLIEHUBATh PEAbHOCTH MOJYYEHHOTO 3HAaUeHUS! (PU3NUECKOM BETMUUHBI;

pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBaTh JIOTUYECKH HETPOTHBOPEUYUBYIO IICTIOUKY
paccykKJIeHH ¢ ONOpol Ha N3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

WCIIOJIb30BaTh MPHU PELIEHUU y4eOHBIX 3a7jad COBPEMEHHbIE MH(GOPMALMOHHBIE TEXHOJIOTHH
JUISS TIOMCKA, CTPYKTypUPOBAaHHS, HHTEPHPETAlMd ¥ MPEICTaBICHHUS Yy4eOHOW U HaAydHO-
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NOMYJISIPHON MH(GOPMAIIUH, TIOTYUYCHHOW W3 Pa3IMYHbIX UCTOYHUKOB, KPUTUYCCKH aHAIN3UPOBATH
MoJIy4aeMyto HHGOPMAIIUIO;

OOBSCHSTH MPHUHIMIBI ACHCTBUS MAIUH, MPUOOPOB U TEXHUUYECKHX YCTPOWMCTB, pa3inyarh
YCIIOBHS UX O€30MAaCHOT0 MCIIOJIb30BaHMsI B TOBCEIHEBHOM KU3HU;

NPUBOIUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apYOCKHBIX YUYEHBIX-(PHU3MKOB B Pa3BHTHE
HAYKH, B O0BSICHEHHE MTPOIICCCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCII0JIb30BAaTh TEOPETUUCCKHE 3HAHUS 10 (DU3UKE B MOBCEAHEBHON JKU3HH JJIsI 00SCIICUCHHSI
0€30MacCHOCTH NpU OOpAIeHUU ¢ MPUOOpPaMHM U TEXHUYCCKHMMHU YCTPONCTBAMH, JUIS COXPaHCHHS
3I0POBBS U COOJIFOICHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPYXKAIOIIEH cpee;

paboTaTe B TPYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATH paboTy
IPYIIbl, PAlMOHAIBLHO pACHpeneisaTh OOM3aHHOCTH M IUIAHUPOBATh  JEATCIBHOCTh B
HCCTAHJAPTHBIX CUTyAlUAX, AACKBATHO OLCHUBATHL BKJIAA KaXXJA0ro M3 YYAaCTHHUKOB TIPYIIIIbI B
pelIeHre paccMaTpUBaEeMOi POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE
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10 KJIACC (68 yacoB, 2 yaca B HeJeJII0, 2 Yaca pe3epBHOe BpeMsi)

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

duekTpoHHbIe (LM (pPOBbLIE)

Ne w/n MporpamMmblI Bcero gi;;‘::ﬂbﬂble ‘JPI;?(?TPZ;TOPHI’W oOpa3oBaTeIbHbIE PecypChl
Paznen 1. PU3UKA U METOAbI HAYUYHOI'O TIO3HAHUSA
1.1 DH3MKA M MCTONBI HAYHOTO 2 bubmunoreka LIOK https://m.edsoo.ru/7f41bf72
MIO3HAHHSI
Hroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuKa 7 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHSI B MEXaHUKE 6 1 1 bubmaunoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 Ocroset MOJICKYIAPHO= 9 1 bubanoreka IJOK https://m.edsoo.ru/7f41bf72
KHHETUYIECKOU TEOPUH
3.2 OCHOBBI TEPMOJTUHAMUKH 10 1 Bbubanoreka IJOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIe COCTOSHMS BEIIECTBA. 5 bubmmoreka L{OK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Hroro no pazueny 24
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 DneKkTpocTaTuKa 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 HocTOAHHBII SIEKTPHHECKHH TOK, 12 1 2 Bu6mnoreka [TOK https:/m.eds0o.ru/7f41bf72
Toku B pa3uyHbIX Cpenax
Hroro mo pazueny 22
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 68 3 5

I[TPOTPAMME



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

11 KJIACC
(70 yacos, 2 yaca B HexeJI10, 4 Yaca — pe3epBHOE BpeMA)
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Ne KoanuyecTBO Yacon
n/ HanmeHoBaHMe pa3/iejioB H TeM MPOrpaMMBbl K JIao JUIEKTPOHHbIE (LHPPOBHIC)
P porp Bcero OHTPOILHbIC a0OpATOPHEIE odpa3oBaTebHbIE Pecypchl
I padoThI padoThI
bubmuorexa [JOK
Tema 1. JaexTpounavuka 12 . 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
Tema 2. Koseoanust u Bonbt . https://m.edsoo.ru/7f41bf72
2.1. | MexaHnuka 5 1
2.2. | DNeKTpoIMHAMHKa 10
Hroro no pazueny 16
bu6mmoreka [IOK
Tema 3. DnexkTpoaunamuka. OnTuka 1 https://m.eds00.ru/7f41bf72
3.1 | T'eomerpuyeckas oNnTuKa 5 2
3.2 | BomnHoBas onrtuka 9 2
Hroro no paszneny 14
Tema 4. OcuoBbl CTO. KBanroBas pusnka. ®uzuka atoma 16 1 bubmuorexa [JOK
M ATOMHOI0 SIIpA. https://m.edsoo.ru/7f41bf72
Tema S. Ctpoenne Beesiennoii 6 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
Pe3epBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O IPOLIECCA

e Konuenuus npenoaaBanust yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peanu3ylolUX OCHOBHBIE 00111€00pa30BaTEIbHBIE MTPOrPaMMBI,
yTBepkIeHHas pemeHneM Kosuernn Munucrepcrsa npocsemenus Pocculickont denepanuu ot
3 nexabps 2019 roga Ne nk-4BH;

e HMHCTPYKTHUBHO-METOJUYECKHE PEKOMEHIALINH 10 pean3aiiu GeaepalbHbIX FoCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB M (heJepalibHBIX OCHOBHBIX OOpa3oBaTElIbHBIX MPOTpamMM B
oOpasoBarenbHbIX opranm3anusax Jloneukoir Hapomnoit PecnyGmuku B 2023-2024 y4yeObHOM
rogy (Ilmcemo MunuctepcTBa obpa3zoBanus u Hayku Jloneukoit Haponmnoii PecryOmmku ot
30.05.2023 Ne 2924/06. 1-28)

o @ecnepanpHas pabouass mporpamma cpeaHero ooOmero ooOpazoBaHust «®Pusuka» (0a30BBIN
ypoBeHs) (i 10-11 xnaccoB 00pa3oBaTeNbHBIX OpraHU3aLuil.

e 11 kmacc — [Ipumepnas pabouas mporpamma o yuyebnomy npeamery «dPusnkay». 10-11 kiaccs
/ coct. Oxpumenko H.A., Kyuepenko M.B., JlurBunenko W.H., HoBukosa E.A.,
HlymakoBa O.M. — 5-¢ m3a. mepepad., monomd. — 'OY IO «IOHPUIIIO». — JloHenk:
Hcrokn, 2021. - 72 c.

METOAUYECKHUE MATEPHUAJIBI 1J1d YYUTEJ A

e http://sum-fizika.blogspot.com - Omor otmena ecrecTBeHHBIX guctumiud ['OY  JI1O
«onenkuit PUATIO» B paznene «Puznkay.

e http://www.school.edu.ru - opunmaabHbII cepBep POCCUHCKOTO MIKOIBHOIO 00pa30BaHMU.

e http://festival.1september.ru — ®ectuBasnp negaroruueckux uae «1 CceHTIOps» — camblil
MacCOBBIN Tegarorndeckuii Gopym B Poccum, KOTOpHIiA 1aeT BO3MOKHOCTh KaXKIAOMY YUHTEIIO
MPEJICTaBUTh CBOIO IIEJJArOTHYECKYI0 HJCH0, OIyOJMKOBAaTh COOCTBEHHBIC METOJHUYCCKUE
pa3pabOTKH, MOACTUTHCS C KOJUIETaMU CBOUMH MTPEICTABICHUSIMU O MIPETIOIaBaHHH.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
OcHoBHasi JIuTepaTypa

1. Mskumes I'.4. ®usuka. 10 knacc. Yueb. ans obuieoOpa3oBar. opranu3aiuii: 6a3oBbIit
ypoBensb / I'.f1. Mskumes, b.b. byxosues, H.H. Corckuii; nox penH.A. ITapdentreBoii —
M.: Ilpocemenue, 2022. — 416 c.: un. — (Knaccuaeckwuii kypc).

2. Msxummes I'. {. ®usmka. 11 kiacc: yued. ais o0meo0Opa3oBar. opraHu3aiuii: 6a30BbIi
yposeHnb / I'. 5. Msikumes, b.b. Byxosues, B.M. Hapyrun; nox pex. H.A.
[MapdenrpeBoii. — 3-¢ uzn. — M.: [Ipocsemenne, 2022. — 432 c.: [4] m. wr. —
(Knaccuueckuit kypc).

YMK «@u3uxka. 10-11 knaccel. bazoswtii yposenv» ([Joneyx: Hcmoku)

1. ®wuswuka. 10 knacc. 3aganus Uit ONEHUBAHUS Y4eOHBIX JOCTHKEHHUN ydaruxcs / COCT.
Oxpumenko H.A., JIutBunenko M.H., HoBukosa E.A., [llymakosa O.M.— I'OY II1O
«JTOHPUIIIO». — Jlonenk: Mcroku, 2021.

2. ®wswka. 11 kmace. 3amaHus 11 ONICHUBAHUS YUYCOHBIX TOCTHIKEHUHN yUaruxcst / COCT.
Oxpumenko H.A., Jluteunenko 1.H., Houkosa E.A., lllymakoa O.M.—T'OY AI1O0
«JOHPUIIO». — Jlonenk: Mcroku, 2022.

3. ®wusuka. 10 knace. Terpanas mist mabopatopusix padot / Coct. Oxpumenko H.A.,
Camopokona E.B., Beixpeictiok H.I'. u np. — I'OY IO «/loneuxuit PUIAITIO». —
Honenk: Uctoxu, 2020.

4, O®wusmka. 11 xmacc. Terpamp nns mabopatopubix padot / Coct. Oxpumenko H.A.,
CamopoxoBa E.B., Beixpeictiok H.I'. u gp. — T'OY AIIO «[onenkuit PUIAIIO». —
Honenk: Uctoku, 2020.

JonotHUTEILHAS JTUTEPaTypa
1. PwimkeBwuu, A. I1. ®usuka. 3agaunnk. 10—11 k1. : mocobue ans 06meoopa3oBar.
yupexaenuit / A. I1. PeivkeBud. — 10-e uza., crepeorun. — M.: [Ipoda, 2006. —
188, [4] c. : un. — (amaunuku «podb»)


http://sum-fizika.blogspot.com/
http://www.school.edu.ru/
http://festival.1september.ru/
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2. Owuswuka. InexkTpoHHBIH cOopHUK 3amad. 10-11 xmaccer / Coct. bronckwmit C.I1.,

Oxpumenko H.A., Camopokosa E.B. —T'OY AI10 « IOHPUIIIO». — Jonenk:
Hctokn, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

1.
2.

3.

o

©oN

bubamnorexa L{OK https://m.edsoo.ru/7f41bf72

http://www.school.edu.ru - odpunnanbHbIi cepBEp POCCHICKOTO IMKOJILHOTO
o0OpazoBaHus.

http://festival.1september.ru — decTuBanb negarorn4eckux uacH «1 ceHTIOPs» — caMblii
MaccoBBIN nenarorndeckuii Gopym B Poccuu, KOTOPBIi 1a€T BOZMOKHOCT KaXKIOMY
YUHUTEJIO MIPEACTABUTh CBOIO MEAArOrn9YeCcKyro HCI0, OMyOIMKOBATh COOCTBEHHBIC
METOIUYECKHE Pa3pabOTKH, MOACTUTHCS ¢ KOJUIEraMH CBOUMH IPEICTABICHUSIMHU O
HperoaBaHuH.

. http://www.riis.ru — MexxayHapoaHas oOpa3oBaTeabHast accolarms. 3a1auu —

COJICHCTBUE PA3BUTHIO OOPa30BaHMS B PA3JIMYHBIX 00JIACTSIX.
https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHTamnuu, KOHCIEKTHI,
TECTBHI, IUTAHUPOBAHUE U JIp. MaTepHUAIIBI 1O (DU3HKE.
http://sverh-zadacha.ucoz.ru/index/0-76 — yueOubie GuabMbI 10 GUUKE TI0 pa3/eiaMm.
http://metodportal.ru/articles/srednjaja-shkola — meToauueckuii moprai.
https://simplescience.ru/collection/video — ¢pu3nueckue OnbIThH B OBITY.
https://resh.edu.ru — Poccuiickas 3ieKTpOHHas MIKOJIa



https://m.edsoo.ru/7f41bf72
http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video

