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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHS OCHOBHON 0O0Opa3oBaTelbHOM
nporpaMmsl, npexacrasiaeHHbIx B ®PI'OC COO, a Ttakke ¢ y4€éroMm pabouell Iporpammsl
BOCIIMTaHUS M KOHIICTIIUH NpEenoaBaHus ydeOHoro mpenmera «Pu3uka» B 00pa30BaTEIbHBIX
opranmsanusx  Poccuiickoit ®enepanuu, pealM3ylOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
[IPOrpaMMBbl.

Copepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOydaromuxcst 10—-12 kmaccoB mpu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3ynpTaTaM OOyueHUus, a TaKK€ YYUThIBA€T HEOOXOJMMOCTb peaIM3allud MEXIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3ydyeHHUs (U3UKH Ha YPOBHE CpEJHEro o0Iiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, METalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

— IUTaHHpYEMbIe pe3yJbTaThl OCBOEHHS Kypca (HU3UMKH Ha 0a30BOM ypOBHE, B TOM YHCIIE
MIpeIMETHBIE PE3yabTaThl MO roJiaM O0yYeHUS;
— cojepxaHnue yueOHoro npeamera «Du3ukay 1o rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee OOMIMX 3aKOHAX MPUPOJIBI, BEICTYIAs B KAU€CTBE y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBINH BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpAa3yIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOLIECCOB U SIBICHUH, N3y4aeMbIX
xuMmueH, Ouonorued, usudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHue W aKTHBHOE
IpUMEHEHHEe (U3MYECKUX 3HAHUN ONpeAessieT XapakTep M pa3BUTHE pa3sHOOOPa3HBIX
TEXHOJIOTUH B c(epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYEHHUS HOBBIX
MaTepHalloB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. V3yueHue pU3uKku BHOCUT OCHOBHOM BKJIaJ B
(bopMupOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHATh HayYHbII METO/1 IO3HAHUS MPH BBIIOJHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku Juid ypoBHS cpeiHero oOero oopa3oBaHus MOJOXKEH Psll UACH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesoB (U3UKH, BKIIOYACT KaK BOIPOCHI KIACCUYECKOH, Tak U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ Hel MaTepuan Kypca Gpusnku o0beqUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanys npeanoaraeT UCHOIb30BaHUE T'YMAaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICICHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3znku npeamnonaraet 3HakOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yercss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOIMYECKHMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkxkKe 00CyXIeHHUs MPoOJIeM PallMOHAIBHOTO NMPUPOJIOTIONIB30BaHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (M3UKU Ha YpOBHE CpeIHEero oOIero oOpa3oBaHUs
ABISAIOTCS  (u3nUeckue TeopuH ((HopMHUpOBaHME MPEICTABICHUH O CTPYKType MOCTPOEHUS
¢u3nyeckoil TeopuH, poiu (PyHIAMEHTANbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IIPEJICTABICHUSIX O IPUPOJIE, T'pPaHULAX NMPUMEHUMOCTH TEOPHH, JUIsl ONHUCAaHUS ECTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOJIX0A B Kypce (H3UKU pealln3yeTcs MPEek/e BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
na0opaTOpHBIX PadOT, KOTOpBIE B TMpOorpamMme Mo (GH3HKe OObEAMHEHBI B OOIIMN CIHCOK
YUYEHHYECKUX IMPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
IIPOBOJMMBIX JUIl KOHTPOJII M OLIEHKH, OCYHIECTBIISIETCS y4YaCTHHKaMH 0Opa30BaTEIbHOIO
rpoLecca UCX0/i U3 0COOCHHOCTEN IIIaHMPOBAHUS U OCHalleHUs kaOuHeTa Qu3uku. [Ipu stom
o0ecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
HCCIIEIOBAaHUS 3aBUCUMOCTEH (U3MYECKMX BEJIWYMH U IIOCTAaHOBKY OIBITOB IO IpPOBEPKE
MPEI0KEHHBIX TUIIOTE3.

Bonbioe BHUMaHME yAenseTcsl pelIeHUI0 pacy€THBIX M KaueCTBEHHbIX 3a1ad. [Ipu atom
JUIS pacYE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YUYEHHBIE 3aKOHBl M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpUpPYs 3HAHUS U3 Pa3HbIX pa3zAeioB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OObBSICHEHHWE NPOTEKaHWs (QU3MYECKUX SBJICHUH W TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUYECKOMY
obOecnieueHn0 yueOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKM Ha YpPOBHE CpEIHEro
oOuiero oOpa3oBaHHs U3y4daeTcsl B YCIOBUSAX MPEAMETHOro kaOuHeTa (GU3MKH WIN B YCIOBHUAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYy4YHOIro Lukia. B kaOunere Qu3uku
€cTb HE0OX0AUMOE JIabopaToOpHOE 000PYIOBAaHKE ISl BBIIIOJHEHUS YKA3aHHBIX B MPOrpaMme 1o
(M3UKe YICHMUECKHX MPAKTUUECKUX PaOd0T U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMOoHCTpallMoOHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHUMaJIbHON JOCTAaTOYHOCTU U 00ECHEUUBAECT MOCTAHOBKY MEPEUYHUCICHHBIX B MPOrpaMMe Mo
(Gu3nKe KIIOYEBBIX AEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHECHUH.

JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX PaboT Gopmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 00OecHeuuBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIByX
oOyyaromuxcs. Temarndyeckue KOMIUIEKTHI Ja0OpaTOPHOro OOOpYIOBaHUS HOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJI30BaHUM AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE LIM(PPOBBIX 1a00paTopuil.

OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBJISIOTCS:

— (QopmupoBaHHEe HHTEpeca M CTPEMJICHUs OOydYaloIIMXCsl K HAydHOMY H3y4YEHHUIO
IPUPOJIbI, PA3BUTHE UX HUHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

— pa3BUTHE TMPEACTABIEHUI O HaydyHOM MeTOJe IO3HaHus U (opMHUpOBaHUE
UCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

— (opmHpoBaHHE HAyYHOIO MHMPOBO33PEHMsI KaK pe3ysbTaTa U3Y4EHHUS OCHOB CTPOCHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKHY;

— (opmupoBaHue yMEHUIN OOBACHATH SBJICHUS C UCHOJIb30BAHUEM (PU3MUECKUX 3HAHUHU U
Hay4HBIX JI0Ka3aTeJIbCTB;

— (opmupoBaHuE NpenCTaBIECHUH O poiau (PU3MKM AT Pa3BUTHUS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3aJad B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpeTHEro 001iero oopa3oBaHus:

— npuoOpeTeHHe CUCTeMbl 3HaHMH 00 OOMmMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsX, BKIIOUAs MEXaHUKY, MOJIEKYISPHYIO (QHU3UKY, IEKTPOJUHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;



00BsACHEHUS
pelIeHUl B

— ¢dopMHpPOBaHHE YMEHUW NPHUMEHATH TEOPETHUECKUE 3HAHUS IS
(u3MUeCKUX SBJICHUW B TPUPOJAC W I TPUHATHS TPAKTHUECKUX
MMOBCEIHEBHOM JKU3HU;

— OCBOCHHE CIIOCOOOB pEMICHUS pa3IMYHBIX 3aJad C SIBHO 3aJaHHON (pu3M4ecKon
MOJIEIIBIO, 3314, T0IPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/laHue (PU3MIecKOr MOIeIH,
aJICKBaTHOW YCJIOBHUSIM 33/1a4U;

— TIOHMMaHWE (DU3MYECKUX OCHOB W NPHHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB WU
TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOIILYIO CPEY;

— OBJIAJICHUE METOJIaMH CaMOCTOSITCIIFHOTO IIAHUPOBAHUS M IMPOBEICHUS (PUINUCCKUX
IKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAlNH HH(OOPMAITUH, OTIPEICIICHHS IOCTOBEPHOCTH
MOJIYYEHHOTO PEe3yNbTaTa;

— CO3JaHHE€ YCJIOBHUM IJI Pa3BUTHS YMEHUW MPOEKTHO-UCCIEIOBATENBCKOW, TBOPUYECKOMN
JEATEIIbHOCTH.

MecTto yueOHOro npeaMera B y4eOHOM IUIaHE

«Du3nka» SABIAETCS O00sM3aTENBHBIM y4eOHBIM IPEIMETOM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHwUsI.

[IpenmerHas obnacth — « EcTecTBeHHO-Hay4YHbIE TIPEAMETHI».

Pabouas nmporpamma no yueOHOMY MpeIMETY
«®Du3HKa» B COOTBETCTBUU C YUEOHBIM IJIAaHOM
KOV «Cpennsis mkona Ne 1 (ouHo-3a049Has)»
npuBeneHa B cooTBercTBUe ¢ OPII

OenepanpHas paboyas MporpaMma o
yaeOHOMY TipeameTy «Dusukar
(6a30BBIi1 YpOBEHB)

Ha u3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha
YpOBHE cpemHero oomero oOpa3oBaHHs
oTBOIUTCA 136 Jacos:

Ha wusydyeHune (u3uKkM Ha YpOBHE CpPEIHETO
o01ero o6pa3oBaHus OTBOAUTCS 136 4acoB:
B 10 xmacce — 51 wac (1,5 waca B Hemenio)

B 10 xiacce — 68 yacoB (2 Jaca B HEIENIO), (2022/23),
B 11 xacce — 68 yacoB (2 yaca B HEZCIIO). B 11 kmacce — 34 vaca (1 yac B Henemto) (2023-
2024)

B 12 xnacce — 51 yac (1,5 gaca B Henenio).

[lepeuens 1a00PATOPHBIX U MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIIOBAaHHBIM, YYUTEINb
JienaeT BBIOOp MpOBENEHHS J1a0OpaTOPHBIX PabOT U OMBITOB C YYETOM HMHAWBUYaTbHBIX
0COOCHHOCTEH 00yJaromuxcst 1 GUKCUPYET B TUIAHUPOBAHUU TPYIIIOBBIX KOHCYIbTAIIUMN.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
OcBoenue yuebHoro npeaMera «®Pusnka» Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUS

(Oa30BBIi  ypOBEHb) JIOJDKHO  OOECHEeUUTh  JOCTHXKEHHE  CIEAYIOIUX  JIMYHOCTHBIX,
MeTarnpeIMeTHbIX U MPeAMETHBIX 00pa30BaTENbHBIX PE3yIbTAaTOB.
JIMYHOCTHBIE PE3VYJIbTATHI

JInyHOCTHBIE pe3ynbTaThl OCBOGHHMA YyueOHoro mnpeamera «®dusuka» oTpaxkaroT

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMBITa M OMNbITA ACSITENHHOCTH B MPOLIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUW BOCMIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIUTAHMS:




C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMU OOy4aromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIEeCTBA;

NPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U JEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpECaX TI'Pa)KAAHCKOTO OOIECTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3aliy;

YMEHHUE B3aMMOJICHCTBOBAaTh C COLUMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH POCCHHCKOM Pk TaHCKOW MICHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTH)KEHMSIM POCCHHCKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U MPUHHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IEGHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY Hay4HOTO TBOPYECTBA, IPUCYIIIETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpPEC K pa3iuuHbIM cdepaM NpodecCHOHATBHOW JesTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (U3MKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP mMpodeccuu u
pean30BbIBATH COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 0Opa30BaHHUIO M caMOOOpa3oBaHHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAJTBHOIO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYUIECTBIICHUE JEHCTBUN B OKpYXAlOIIeH cpelle Ha OCHOBE 3HAHHS
1enei yCTOWYMBOro pa3BUTHS YEJIOBEUECTBA;

paciiupeHue OmbITa JAESITeIbHOCTH OSKOJIOTMYECKON HANpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3HMUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAay4YHOU NeATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3VJIbTATHI
IHo3naBaTebHBIE YHHBeEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
CaMOCTOSITENIbHO  (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OIIPENENATh LENU IEATEIIbHOCTH, 3a1aBaTh [MapaMETPhbl U KPUTEPUHU UX JIOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
paspabaTeIBaTh IJIAH PELISHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUaTbHBIX
1 HEMATEPHUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJbTATOB LEIISIM,
OLICHUBATh PUCKH MOCIEACTBUM IEATENBHOCTH;



KOOPDJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX pPEAJbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciieqoBare/ibCKue AeiCTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMH MOHATHSAMU M METOJaMU (DU3HUYECKOM
HayKH;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HMCCIIEIOBATEIBCKON M MPOECKTHOM NEATEILHOCTH B 00JaCTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJIEpIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHHSI,

BIIQJICTh BUAAMH JEATEIHLHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIIpPETalluHy,
MpeoOpa30BaHUI0 M MPUMCHCHHUIO B PA3MYHBIX YYeOHBIX CHUTyalHsX, B TOM YHCJIE NpU
CO3/ITaHUU Y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKY;

BBISBJISITh TIPUYUHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3aJady, BBIJBUTaTh
TUTIOTE3y €€ peIIeHUs, HaXOJUTh apPTyMEHTHI I JI0KAa3aTeJIhCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aQHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEHICHUS 3a/Jadyd  Pe3yJbTaThl, KPUTUUYECKH
OIIEHUBATDH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOUW ACSITEIBHOCTH, B
TOM YHCJIE NPU U3YICHUU (HU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00IaCTh KU3HEACATCIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TIOIXO0/IbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMH MOJy4eHHUs MHQOpMaK (HU3NYECKOTO COAEP)KAHUS M3 HUCTOUYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOWCK, aHalIM3, CUCTEeMaTU3alUi0 U
MHTEpIpEeTaNio HHPOPMAINH Pa3INYHbIX BUJOB U (OpPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(POPMALIHH;

HCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COOJIO/IEHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

co37aBaThb TEKCThl (DU3UYECKOTO COJepX aHUs B pa3luyHbIX (opmarax ¢ ydérom
Ha3HayeHUs UHpopManuu ¥ UENEeBOW ayAUTOPUM, BBIOUpas ONTUMAIbHYIO (GOopMy
MIPEJICTaBICHUS U BU3YyaIU3aIl1H.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

OCYILIECTBIATH OOIIEHHE Ha ypoKaX (PU3HKHU M BO BHEYPOUHOU AEATEIHbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYAllMi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C MCIOJIb30BAHMEM SA3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUIYAIbHON paOOTHI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOJKHOCTEH KaXXJ0T0 YWiCHA KOJIEKTHUBA;

IPUHUMATh L€IM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENENATh POJU C YYETOM
MHEHUH YIaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KaXJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLIEHUBATH HAEU C IMO3WLKMHU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;



OCYIICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTyalUAX,
IMPOSABJIATH TBOPYCCTBO U B006pa)K€HI/I€, OBITh HWHHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcajibHbIe YUueOHbIe 1eiCTBHS
Camoopranmn3anus:

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITEIBHOCTh B 00JACTH (U3UKU U
aACTPOHOMMH, BBISIBJISITH TPOOJIEMEBI, CTaBUTh U (JOPMYITHUPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PEUICHUs] pacu€THBIX W KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TMIPAKTUYECKOM paboThl ¢ y4ETOM HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUN;

JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

pacuIupsTh paMKi y4eOHOTO TIPeIMETa Ha OCHOBE JIMUHBIX MPENOYTCHU;

JIeNaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHMIO U TPOSIBICHUIO JSPYIUIMM B 00JIaCTU  (PU3HKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAILHBIH MHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIMsIM, BHOCHUTb KOPPEKTHBBHI B JIEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BIIQJIETh HABBIKAMH MMO3HABATEIHHOU PEIICKCUU KaK OCO3HAHMS COBEPIIIAEMBIX JTEUCTBUI
Y MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YIIHTATOB U OCHOBAHUI;

WCIIOJIb30BaTh MPUEMBI PEIICKCHU JJI OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHNS,

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OMIMOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBbl IO (pU3UKe IS
YPOBHS CpeIHero oomiero o0pa3oBaHusi y 0Oy4daroOlUXCsS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATILHOE COCTOSHUE,
BU/JICTh HANpPaBIICHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHANIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOpEryJIMpOBAHMUS, BKJIFOYAOLIETO CaMOKOHTpOJIb, YMEHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIOCOOHOCTh aJalTHPOBAThCS K AMOLMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHUBAIlMM, BKJIKOYAIOUICH CTPEMJICHUE K JOCTHXKEHHUIO LEJIU M YCHEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKHUBAHUIO;

COILIMANIFHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILCHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, TIPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

I[MPEAMETHBIE PE3VJIBTATBI

K xoumy oOyuenus B 10 kmacce (2022-2023) npenmerHble pe3ynbTaThl Ha 0a30BOM
YPOBHE OTpa)karoT CPOPMUPOBAHHOCTh Y 00YUAIOLIUXCS YMEHHINA:

JIEMOHCTPUPOBATh Ha MpUMEpPaxX poJib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MHpPA, B Pa3BUTHU COBPEMEHHOW TEXHHKH U TEXHOJOTUH, B MPAKTUUYECKOM
JeATeIbHOCTH JIIOIeH;

YUUTHIBATh TPAHMIBl NPUMEHEHUS HU3YYEHHBIX (U3MUYECKHX MoJeneil: MaTepualibHas
TOUYKa, MHEepIHaJbHas cHcTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJO, MACANbHBIA ra3, MOJENU
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TeJ NMPH PEIIeHUN PU3MUECKUX 3a/1a4;



pacrio3HaBaTh (hU3MUYECKHE SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYISIPHO-KHHETUYECKOW TEOPHUM CTPOEHHUS BEIIECTBA: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSAMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TMageHHe TeJN, JBW)KEHUE TI0
OKpPY>XHOCTH, MHEpIHs, B3auMojeicTBHe Tel, muddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE
KHUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel MPH HarpeBaHUU (OXJIAKICHUH), TEIIOBOE
paBHOBECHE, HCIIApeHHE, KOHAEHCAllUs, IUIaBJIEHHE, KPUCTAJUIM3allus, KUIIEHUE, BJIAXXHOCTb
BO3JlyXa, MOBBIIICHUE JABJIEHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM COCYZE, CBSI3b MEXKIY
rapaMeTpamMu COCTOSIHMSI ra3a B U30IPOIIECCaX;

OTIMCBHIBATH MEXAaHMUYECKOE JBW)KCHUE, MCIIONB3Ys (PU3MUECKUE BEIUYMHBI: KOOPMHATA,
IyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJIbC Tela, KUHETHYecKas
SHEPTHs, TMOTEHIMAIbHAs JHEPrus, MeXaHWdeckas paboTa, MeXaHHYecKass MOIIHOCTh; HpHU
ONHMCAHMWU TPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHMsI U €IMHUIIBI, HAXOJAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHUHY
C IpYrUMU BEIMUYNHAMU;

ONKCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBJICHUS, HCIOJB3YS
¢u3nueckue BEIMYMHBL: JaBJIEHWE Ta3a, TeMIepaTypa, CpeAHss KUHETHYecKas OSHEeprus
Xa0TUYECKOTO JIBUYKEHUS MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIIOThI, BHYTPEHHsISI dHEprus, padoTa raza, K03()UIMEHT MOJe3HOro AECUCTBUS TEIJIOBOTO
JIBUTATENS; IPU ONUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHH,
uxX 0003HAYeHUS M EIUHUIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMHU BETMYNHAM;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, Il u Il 3akonsr HpioTOHa, 3aK0oH coxpaHeHuUs
MEXaHWYECKOM DHEPIUH, 3aKOH COXPAaHEHMS MMILYJIbCA, IPUHLHUI CYIIEPIO3UIIMNA CHJI, TIPUHIUIT
PaBHONPABHs NHEPLUHMAIBHBIX CUCTEM OTCYETA, MOJIEKYIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPrUM TEIUIOBOTO JIBMKCHUS
MOJIEKYJI ¢ a0COJIFOTHOW TeMIIEpaTypou, MEPBBIA 3aKOH TEPMOJAMHAMUKH, TIPH 3TOM pPa3IMyYaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro MaTeMaTU4eCKOe BBIPAKEHUE U YCIOBUS (IpaHMLIBL,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yclIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUs B IIOBCEAHEBHOM KU3HM,

BBITNOJIHATE 3KCIEPUMEHTBl 10 MCCIEIOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBaTh
npobiemy/3agayy M TUIOTE3y Y4e€OHOrO AKCIEPUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOJIbI;

OCYILIECTBIIATh MpPSIMbIE U KOCBEHHbIE H3MEpEHUs (PU3UYECKUX BEJIWYHMH, INPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HCIOJb30BaTh M3BECTHBIE METOJbl OLIEHKU
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH MEXAy (PU3MUYECKMMHM BEJIMYMHAMH C MCIOJb30BaHUEM
OpSMbIX H3MEPEHUH, NpPU 3TOM KOHCTPYUPOBaThb YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTAThI
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€1aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIEI0BAaHMS;

coOmoaTh MpaBuia O€30MacCHOrO TpyJda NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIbHOCTU C
UCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a/laud BHIOMpATh (HPU3NUYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (GOPMYINbI, HEOOXOAMMbIE Ui €€ pelieHHs,
MIPOBOJIUTH PACUEThl M OLIEHUBATh PEAbHOCTH MOJyYEeHHOTO 3HaUeHUs (PU3NYECKON BEINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXJIeHU ¢ ONOpOl Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;



UCIONB30BaTh MPH pEIIeHHH Y4eOHBIX 3a7ad COBPEMEHHBbIE HH(POPMAIIOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlMM U IPEJICTaBICHUsI ydyeOHOU u
HAyYHO-TIOMYJISPHONH WHQPOpPMAIMKU, TOJTYYCHHONH W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBATH MOJTYIaeMyI0 HH(POPMAIIUIO;

MPUBOANTH TPUMEPHI BKIIA/JAa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(HU3UKOB B pa3sBUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKHUE 3HAHHA 110 (1)I/ISI/IKC B HOBCGI[HGBHOﬁ KHU3HHU 1A
oOecrieyeHns 6€30MACHOCTH MPU OOPALIEHUHU C MPHOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3[J0POBBS U COOIIOCHNS HOPM 3KOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpene;

paboTaTh B IPyIIIIE C BHIIIOJHEHUEM Pa3IMUHBIX COLIMATIBHBIX POJIEH, IIIAHUPOBATh padoOTy
rpymnmbl, palnyuoOHAJIbHO pacCcnpeacisaTh 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHUBATHL BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.

K xoniry o6y4yenust B 11 kiacce npenMeTHbie pe3yIbTaThl Ha 0a30BOM YPOBHE OTPaXKaloT
c(OpPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOH
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHbIH
AIIEKTPUYECKH 3apsii MU pelieHnd GU3NIecKux 3a/1ay;

pacrnio3HaBaTh (uU3MYECKHEe SABIEHUS (TMpolecchl) M OOBSICHATH HMX Ha OCHOBE
JNEKTPOJMHAMMKHU:  DJIEKTpHU3alUs  TeJ,  B3aUMOJCHCTBHE  3apsioB  DIIEKTPHYECKAs
IIPOBOJMMOCTb, TEIIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEHCTBUSA TOKA, B3aUMOICHCTBUE
MarHuTOB, JIEKTPOMAarHUTHasE NHIYKIHS, NEHCTBUE MarHUTHOTO IOJIA HA MIPOBOJHUK C TOKOM U
JBYOKYIIAKUCS 3apsi;

OINMCBIBATH U3YYEHHBIE IEKTPHUUECKUE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MAarHUTHBIE,
NIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPENl) U IIEKTPOMArHUTHBIE SBJIECHUS (IPOLIECCHI),
UCTONb3ys  (U3MYECKUE  BEIMYUHBL:  DJICKTPUYECKUH  3apsa],  JIEKTpUUYECKoe  ToJle,
HAIpsDKEHHOCTh  IIOJIA, IMOTEHLMAJN, pPa3sHOCTh IOTEHUMANIOB, CHJIA TOKA, JJIEKTPUYECKOE
HanpsHKeHUeE, JIEKTPUIECKOE COIIPOTUBIICHHE, MIEKTPOABIIKYIIAs crila, padoTa TOKa, MHIYKIUSI
MarHuTHOTO TOJs, cuina Awmnepa, cwia JIopeHna, HWHIYKTMBHOCTb KATyIIKH, DHEPIUs
JIEKTPUYECKOIO0 M MAarHUTHOTO MOJIeH; NpPU ONUCAaHUM IPABWIBHO TPAaKTOBaTh (hU3MUYECKUl
CMBICJI HCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAUCHMs U E€IUHHULBI; YKa3blBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JAaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMHU BEIUYMHAMU;

aHaAM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, UCIOJbB3yd (DU3MUYECKHE 3aKOHBI U
IIPUHLMIBL 3aKOH COXPAHEHMUsS NIEKTPUYECKOro 3apsaa, 3akoH Kynona, 3akon Oma, 3aKOHBI
IIOCJIEOBATEIBHOTO U MMAPAJIEIIBHOTO COCIMHEHUS IPOBOIHUKOB, 3aK0H /[xoynsa—JIeHna, 3akoH
3JIEKTPOMArHUTHOM HHJYKLMHU, IIPU 3TOM pPa3jiMuaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YECKOE BBIPAXKEHUE U YCIOBHs (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

ONPEJCIIATh HaIpaBJICHUE BEKTOpPA MHAYKIMM MAarHUTHOTO IIOJIS IIPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenna;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yciuoBUs UX O€30MaCHOTO MCIIOJIB30BaHUS B IOBCEAHEBHOM KHU3HM,

BBITIOJIHATE 3KCIEPUMEHTBI 10 MCCIIEOBAHUIO (PU3MUECKUX SBJIEHUH M MPOILECCOB C
UCTOJb30BAHMEM  TMpPSMBIX M  KOCBEHHBIX H3MEpEeHHH, Mmpu 3ToM  (GOopMyaupoBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHUPOBATH BBIBOJIBI;

OCYIIECTBIISATh MpPSIMBbIE W KOCBEHHBIE M3MEPEHUs (PHU3UUYECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEpPEHHs U HCIOJb30BaTh H3BECTHHIE METOJIbl OLIEHKU
MIOIPEIIHOCTEN U3MEPEHU;



HucciacaoBaTb 3aBUCUMOCTH MCKAY (1)I/I3I/I‘-IeCKI/IMI/I BC€iIMynHaMM C HCIIOJIb30BAHUEM
OpSIMBIX HW3MEPEHUH, TNPH 53TOM KOHCTPYHMPOBATh YCTAHOBKY, (PHUKCHPOBATH pPE3YJIbTaThI
HOHy‘ICHHOﬁ 3aBUCUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJIMYHUH B BUAC Ta6JII/ILI n I‘pa(l)I/IKOB, JACJIaTh BBIBOJbI
10 pe3yJibTaTaM UCCIEI0BaHMUS;

coOmoartk mpaBuia O€30MACHOTO TpyJAa NPHU TMPOBEICHUHM HCCIEAOBAHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-HCCIIEAOBATENILCKOM W TPOEKTHOW JAEATEIBHOCTH C
HCI0JIb30BAHNEM U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYAOBAHMUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENBIO, HCIIONb3YS
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Ja4dl BEIOUPATh (PU3MUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (QOPMYIBI, HEOOXOIUMBIE s €€ pelieHus,
IIpOBOAUTD paC‘-IéTI)I 1 OICHHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/I3I/I‘-ICCKOﬁ BCIINYHNHBI,

peiaTb KAa4YCCTBCHHBIC 3aJa4W: BBICTpAUMBATH JIOTMYCCKHW HCHIPOTUBOPCHUBYIO ILCIIOYKY
pacCy>KJIeHUM ¢ OTOPOM HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS;

HCIIOJIB30BaTh IIpU PCUHICHUUN y‘I€6HI>IX 3aa1a4 COBPCMCHHBIC I/IH(l)OpMaHI/IOHHI)IG
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHNpPETAlMU U IpPEJICTaBICHUs] yuyeOHOU u
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, TMOJYYEHHONW U3 Ppa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIY4aeMYI0 HH(OpMaIHIO;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPETUUCCKUE 3HAHUA II0 (1)1/131/11(6 B HOBCG}IHGBHOI\/'I KHU3HU JIA
obecrnieueHns 0€30MacHOCTH IpU OOpallleHnH ¢ MPUOOpPaMH U TEXHUYECKUMU YCTPOUCTBAMH, IS
COXPaHEHHS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLIMATIBHBIX POJIeH, IIIAHUPOBATh PaboOTy
TPYINIbI, pAlUOHAIBHO pacHpenessiTh OOA3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaH/JAPTHBIX CUTYallUAX, aIeKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoHniy o6y4uenust B 12 kjacce nmpeIMeTHBIC pe3yJbTaThl Ha 6a30BOM YPOBHE OTPAXKAIOT
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTUM COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPAKTUUYECKOH
NesITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUDA;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS] H3YyYCHHBIX (DU3MUECKUX MOJIeNei: JIyd CBera,
TOYEYHBIA MCTOYHHMK CBETA, SACPHAsl MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO fJipa MHpH
peuieHnu GU3nYecKux 3a/ad;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (MPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH W KBAHTOBOM (DM3HKHU: DIEKTPOMAarHUTHBIE KOJNEOAHUS W  BOJHBIL,
NPSMOJIMHEHOE pPACIpOCTPaHEHUE CBETa, OTPaKEHUE, MPEeIOMIICHUEe, HHTepQepeHIus,
mudpakuus ¥ TOONSpHU3alus  CBeTa, JUCHepcusi cBeTa, (OTOANEeKTpudeckuii  >pdext
(dpotorddexT), cBeTOBOE AaBleHHE, BOZHUKHOBEHHE JIMHEHYATOro CHEKTpa aToMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs! PaIiOAKTUBHOCTD;

OTIMCHIBATh M3yYCHHBIE CBOICTBA BEIECTBA (ONTHUYECKUE) U ANEKTPOMATHUTHBIC SBICHUS
(mporiecchl), HUCMONB3Yys (PHU3UYECKHE BENUYHHBI: DIIEKTPUYECKHH 3apsan, cujla TOKa,
ANEKTPUYECKOE HANpsDKEHUE, DIIEKTPUUYECKOE CONPOTUBIICHUE, AJIEKTPOJBIKYILAS CHIIA,
WHJYKTUBHOCTb KaTYIIKW, SHEPTUs 3JIEKTPUUYECKOTO U MArHUTHOIO MOJEH, Mepuoja U 4acToTa
KojebaHuil B KoJIeOaTeNbHOM KOHTYpe, 3apsii M CHJIa TOKa B IMPOIECCe TapMOHHYECKHX
AIIEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pacCTOSHME M ONTHYECKas Ccuja JIMH3BI, MpU
OTHMCAHWU TPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HCHOIB3YEMBIX BEJIMYMH, WX
0003HAYCHHSI U €IUHUIIBI, YKA3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE NAaHHYIO PU3NYECKYIO BETMUUHY
C ApYTMMH BEJIMYNHAMH,

OTHMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS W TIPOLIECCHI, HCMONB3yd (hU3HUECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrus u



uMnynbe (OTOHA, TEPHOJ| TOJIypacnaga, SHEpPrus CBS3W AaTOMHBIX SjA€p, NPU ONMUCAHUU
MPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIIOJB3YeMbIX BEIUYMH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH MPSIMOJUHEHHOIO pacnpoCTpaHEHUsl CBETa, 3aKOHbl OTPAaXEHUS CBETa,
3aKOHBI TIPEJIOMIICHUS CBETA, ypaBHeHHE OWHINTeHHa st (otodddekra, 3aKOH COXpaHEHUS
SHEPruM, 3aKOH COXPAHEHHsS] HMITYJbCa, 3aKOH COXPAaHEHUS J3JEKTPUYECKOTO 3apsja, 3aKOH
COXPaHEHHUsI MAacCOBOIO 4HMCia, MOCTYJIaThl bopa, 3aKOH pajMOakTUBHOTO paclaja, Mpu 3TOM
pasnauyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BBIPAXKEHHE M YCIOBUS
(rpanu1bl, 00J1aCTH) IPUMEHUMOCTH;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (U3UYECKUX SBJIECHUNH M TPOILIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX HW3MEpPEHHil: Mpu 3ToM  (POpMyIHpOBaTh
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILECTBIISITh NpPSAMbIE U KOCBEHHBbIE H3MEpEHHs (U3MUECKUX BEJIWYHH, IpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUsT M MCIMOJIb30BaTh WM3BECTHBIE METOJbl OLEHKU
MOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PM3UYECKHUX BEJIMYMH C UCIOJb30BaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢bu3nyecKkux BEIWYMH B BHUAE TabmuLl M TrpaQuKOB, Je1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark INpaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Yy4eOHO-HUCCIIEAOBATENbCKOM UM IMPOEKTHOW JAEATENBHOCTUH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCHOJb3Ys
(bu3nyeckne 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aul BEIOMpaTh (PU3NYECKYIO
MOJieNb, BBIIENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHHs,
IIPOBOJIUTH Pacu€Thl M OLIEHUBATh PEAIbHOCTh MOJIy4YEHHOTO 3HauUeHUs (PU3MUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYHMBYIO ILIETIOYKY
paccyKJIeHUI ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH()OPMAILIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U NPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALUK, IOJYYeHHOH W3 pPAa3JIMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JydaeMyr0 HH(OpPMAIIHIO;

OOBSICHATH NPUHIMIIBI ICHCTBUSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30I1aCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

NPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (HU3UKE B IOBCEJAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpalIeHUH ¢ TPHOOPaMHU U TEXHUUECKUMH YCTPOICTBaMu, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpymIe ¢ BHIIOJHEHUEM PA3IUUHBIX COLUAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TpYIIBbl, palMOHAIBHO paclpelesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHIAPTHBIX CUTYallUsX, aJCKBaTHO OLEHMBATh BKJAJ KaXKJIOTO W3 YYAaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

COJEP)KAHHME YYEBHOI'O ITPEJIMETA

10 KJIACC (2022-2023)



Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 NIO3HAHUS
®usuka — Hayka o npupone. Haydynele MeTonsl MO3HaHUA OKpyXkaroumero mupa. Pomib
HKCTIIEPUMEHTA ¥ TEOPUH B MPOIECCe TO3HAHUS MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue (pU3NYECKUX sSBICHHUNA M mpolrieccoB. Hayunsie runotessl. Pusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (prU3HYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
Amnayorosbsie ¥ IU(PPOBBIC U3MEPUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndeckoe naBrkeHue. OTHOCHTEIBLHOCTh MEXaHHMYecKoro JBimkeHHsa. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHHUE
MaTepuaIbHOM TOYKH, UX MPOEKIIMH Ha OCHU CHCTeMbl KoopauHaT. Clo)kKeHHe MepeMenieHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKeHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUSI MATEPHAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoOe maieHre. Y CKOpeHnue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxkeHue. [[BrkeHME MATepUATIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM MO0 MOJYJI0 CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEHHas ckopocTb. I[lepmon wu
gacToTa oOpamienus. LleHTpocTpeMuTensHoe yCKOpeHue.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: CIUJIOMETp, JBHKECHHUE
CHapsJIOB, LIEMTHbIE U PEMEHHBIE MepeIayn.

Jlemoncmpayuu

Mojenb cucTeMbI OTCUETA, MILTIOCTPAMd KHHEMAaTUHYECKUX XapaKTEePUCTUK IBUKCHUS.

[IpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue neuxeHus teaa, OpoIIeHHOTO MO/ YIJIOM K TOPH30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO ITaICHHUS.

Hanpasnenue ckopoCcTH Ipu ABUAKEHHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm

N3ydeHune HepaBHOMEPHOTO JIBUKEHUS C LI€JIbIO ONPEACIICHUS MTHOBEHHOM CKOPOCTH.

Tema 2. /lunamuxa

[Tpuniun otHocurenbHocTH [Manuies. [lepBoiii 3akoH HetoToHna. MHepimanbHble CUCTEMBI
OTCuéTa.

Macca Tena. Cwuna. IlpuHuun cynepno3unuu cui. Bropoih 3akoH HberoTonHa mist
MaTtepuanbHOM Touku. TpeTuii 3akoH HeloTOHA [1711 MaTepUaibHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cunia tsoxectu. [lepBas KocMudeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (Nokos, ckoibxkeHUs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJIKOCTU WM rase.

[TocTynarensHoO€ ¥ BpalareabHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tena.

MoOMEHT cuJbl OTHOCUTENBHO OcCH BpamieHus. [lmedo cuibl. YcioBust paBHOBECHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIIHUKY, JIBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepuu.
CpaBHeHME MacC B3aMMOJIEHCTBYIOLIUX TEll.



Bropoi1 3akoH HeroTona.

N3mepenue cuim.

CnosxeHue cuil.

3aBHCHUMOCTb CHJIBI YIPYTOCTH OT JepopmMaruu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUH.

CpaBHeHHUE CUJI TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBeCHs TBEPIOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm

W3yuenne nBmxeHus: OpycKa Mo HAKIOHHOH MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3NHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmnynsc MaTepuabHON TOYKH (Tela), CUCTEMbl MaTEepUAIbHBIX ToueK. iMmynbe cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHuBHOE BHKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprus mMarepuaibHOW TOUYKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOU
SHEPTHH.

[ToTennmaneHas sueprus. [loTeHumansHas s3Heprus ynpyro aeGopMUpOBaHHOM MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHUUANbHbIE CHIIBL. CBsI3b paOOTHl HEMOTEHIHUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHNS MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

[Tepexon moTeHIMATBHOM SHEPTHH B KUHETUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHne aOCOJIIOTHO HEYNMPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C HW3MEHEHHEM MEXaHMYECKOW SHEpPruu Tejla Ha
MIPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa

Pasznea 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHHUST MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U MX OTBITHOE 000CHOBAHHE.
bpoynoBckoe nBmwxenue. Huddys3us. Xapaktep ABWKEHHS U B3aUMOJCHCTBUS YaCTHUI]
BeleCTBA. MoOJeNnu CTPOEHHUS Ta30B, KUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMNCTB
BEIllECTBA HAa OCHOBE 3THX Mojeineil. Macca u pa3mepbl Mojekyda. KonnuecTBo BemiecTsa.
[TocrosinHas ABoraapo.

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

Mopnens uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHU
uaeanbHOro rasa. AOCOJIOTHas TeMmiepaTypa Kak Mepa cCpefHel KHHETHYeCKOH SHepruu
TEIUIOBOTO JBWKeHUs uyactul rasa. [llkama temnepatyp KensBuHa. ['a30Bple 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3ompouecchl B MACaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MmpeacTaBieHHe W30MPOLIECCOB: H30TepMa,
n30Xxo0pa, u3obapa.

Texuuueckue ycTpoicTBa U MpaKTUYECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIOUIME JMCKPETHOE CTPOECHHE BelIecTBa, (QoTorpadmu MOJEKYI
OpPraHMYECKUX COECAMHEHUH.



OmnbITh! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Mopens onbita LltepHa.

OnpIThI, TOKa3bIBAIOLIUE CYLLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.

Monens, WIUTIOCTpUpYIOLIasi IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBbHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHMH 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y [1TapaMeTpaMU COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevl mepmoouHamuku

TepmoanHamuueckass cucteMa. BHYTpEHHsAsI 3HEprus TEPMOJIMHAMMYECKOM CHCTEMBI U
crioco0Obl e€ m3MeHeHus. KonndyecTBo TerioTsl U pabota. BHyTpeHHss SHEpPTrusi 0JHOATOMHOIO
ujeanbHOTo ra3a. Bunel Teronepenaun: TeIIONPOBOJHOCTb, KOHBEKIUS, U3IyUyeHHUE. Y IeNbHas
TEII0EMKOCTh BellecTBa. KoMuecTBo TEmIoThl Npy TeIUIonepeaye.

[lonsitTne 006 ammabatHoM mnpornecce. IlepBbiii 3akoH TepmoauHamuku. [Ipumenenue
MIEpPBOTo 3aKOHA TEPMOJIMHAMUKH K u3omnpoueccam. [ paduueckas narepnperanus paboThl rasa.

Brtopoii 3akon TepmonHamMuki. HeoO6paTUMOCTh IPOIIECCOB B MMPUPO/IE.

TennoBbie MamuHbl. [IpuHIUnB! AeiicTBuUs TemaoBbix MauH. [IpeoOpa3oBanust sHEpruu B
TEIUIOBbIX MamuHax. KoagdunueHnt nonesnoro aeiictsus temnoBoid mamuHbl. [ukn KapHo u
ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPT€TUKH.

Texnuyeckne ycTpoiicTBa W MpaKTUYECKOE TMPUMEHEHHUE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEpPruM Teja HpPU COBEPIIEHUU pabOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JEHCTBHEM CXKATOTO BO3MyXa, HarpeBaHue »dupa B JATYHHOU TpyOke myTéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenne BHyTpeHHeH sHepruu (TemiepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aIMabaTHOMY PACIIUPEHUIO BO3/TyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm

N3mepenne yaenbHOM TEemI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcanus. Mcmapenne u  kumeHue. AOCONOTHasS U
OTHOCHUTEJIbHAs BIAKHOCTh BO3/yxa. HacklleHHblil map. YenpHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AABJICHHUSL.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuasbl. [lnaBneHue u Kpucramumzauus. Y IeiabHas
TeruioTa riasnenus. CyonuManus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckre ycCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJIOTUM  IIOJIyYEHUS COBPEMEHHBIX MaTepHajJoB, B TOM  YHUCIE
HAaHOMATEpHAJIOB, 1 HAHOTEXHOJIOTUN.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX N1aPOB.

Kunenne npy NoHM>KEHHOM J1aBIICHUM.

Crnioco0Obl M3MepeHHsI BIaKHOCTH.

Habnronenue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BEIIECTBA.

JleMoHcTpanysi KpUCTalIoB.

Yuenuueckuii sxcnepumenm

N3mepenne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.



Me:knpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usukum 6azoBoro ypoBHs B 10 Kjacce OCyIIecTBISETCA C Y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAayYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, TeOpws, HaOIroneHHe,
AKCHEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oIa, uX rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHe (QYHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOpPbl M HMX IPOEKLIHUH Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonoeus: mexannueckoe JABWKEHHUE B JKMBOU mpupoje, muddysus, ocMoc, TemiooOMeH
YKUBBIX OPraHU3MOB (BU/bI TEIUIONIEPEIauH, TEINIOBOE PABHOBECHE).

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TEJI, )KUIKOCTEH U ra30B.

T'eoepagpus: BIaxxHOCTH BO3IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, 1 HAHOTEXHOJIOTHH.

11 KJIACC

Pasznea 1. DiiekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tell. OJEeKTpU4eckuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUIEKTPUKHN U MOJYPOBOAHUKN. 3AKOH COXPAHEHHMS JIEKTPUYECKOTO 3apsiia.

Bzaumopeiictue 3apsgoB.  3akoH  Kymona. TodeuHbId  3JIEKTPUYECKHH  3apsl.
Onektpuyeckoe mnoje. Hampsxk€HHOCTh 3nekTpuueckoro mnois. IlpuHuun cyneprno3uuuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun oanextpocratnueckoro rmosis.  [loreHmman. Pa3HOCTh  MOTEHIMATOB.
[IpoBOAHMKY M AMDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekrpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOP, KOMUPOBAJIbHBIM
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO U IPUHLMIT JEHCTBUS 3JIEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIeKTPpUKH B 3JIEKTPOCTATUUYECKOM TI0JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIONIaJAM IJIACTHH,
PACCTOSTHUSA MEXKTy HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuynvix cpeoax



DOneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOTr0 TOoKa. MIcTOUHMKM TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpspokenne. 3akon OMma a5 ydacTka LETH.

DneKTpuyecKoe COIIPOTHBJICHUE. VYaenpHoE COINIPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE CONIPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 3eKTpruuecko enu. KopoTkoe 3amMbIkaHueE.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHAs MPOBOJAUMOCTb MOJYIPOBOIHUKOB.
CgpoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpUYecKuii TOK B PACTBOpAX M paciiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATENbHBIN pa3psaa. MoaHus.
[Ina3zma.

Texnuueckne ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, DIEKTPOOCBETHTEIbHBIE
npuOOpPHIl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIHN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBJIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenranHoe coeIMHEHNE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3IIEKTPOABUKYIIEH cuiibl. KOpOTKOE 3amMblKaHME TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3yuenue cMemaHHOTrO COEAMHEHUS PE3UCTOPOB.

W3mepenne SIeKTpOABMKYHNIEH CHJIBI UCTOYHHMKA TOKA U €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

[locTrositHHble MarHuThl. B3anMoneicTBUE NOCTOSHHBIX MArHUTOB. MarHutHoOe TMoOJIe€.
BekTop marauTtHOM nHAyKUMU. [IpuHIMO Cyneprno3uy MarHUTHBIX M0JIeH. JIMHUM MarHUTHOM
nHayKuuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU 011 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO MOJIS
JUINHHOTO TPSMOIO MPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moxynb W HampaBieHHE. J[BWKEHUE 3apsyKeHHOW 4YacTUIBl B
OJTHOPOJJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenua.

SIBneHune DIIEKTpOMAarHWTHOW WHAYKOUHU. [lOTOK BekTOpa MarHMTHOM MHIYKIHH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON nHaykuu dapanes.

BuxpeBoe anekTpuueckoe mose. ODIEKTPOABMKYILAs CHUa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHayKkTUBHOCTE. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIIKYIIAS CHIIa CAMOWHIYKIIMH.



OHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUThl,
JIEKTPOMArHUTHI, 3IEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[erictBue cuiibl JIopeHI1a HA HOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYIIKU C TOKOM.

UccnenoBanue neiicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIIHH.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 KJjacce OCyIIECTBISETCA C Yy4ETOM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTuKH, OHOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nouwsamusi, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHUE, HAy4yHBbI (akT, THnore3a, (U3MYEcKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOIEIb, U3MEPEHHE.

Mamemamuxa: penieHUE CHCTEMbl ypaBHCHHWH, JMHEWHass QyHKOus, mapaboina,
runep06oia, ux rpaduku 1 CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAHT€HC,
KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOpPhl M HUX MPOEKIHUH Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: snexTpuyeckue sIBJICHUS B )KUBOM MPUPOIE.

l'eocpaghusa: MarHUTHBIE TOJIIOCa 3€MJTH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
MIOBEPXHOCTH, IIPEICKA3aHNEe 3eMIIECTPICEHUH.

Xumusa: SNEKTPUYECKUE CBOMCTBA METAJJIOB, DIEKTPOJUTHYECKas AUCCOIMAIINS,
raJibBaHHKa.

Texuonoeus: dSNEKTPOCTaTHUECKas 3all[UTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KCEPOKC,
CTpYWHBI TPUHTEP, AJIEKTPOHATPEBATEIbHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHHUKa, SIEKTPOABUTaTeNb, UHIYKIIMOHHAS TI€Yb,

buonocus: snekrpuyeckue SBICHUS B XKUBOM Mpupoje, KoledaTelabHbIC ABWKEHUS B
KUBOUM MpUPOJIE, ONTUYECKUE SBICHUS B JKUBOM MpHpoJe, NEHCTBUE pagualliil Ha >KUBBIE
OpPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTalIMdeckash CTPYKTypa TBEPHABIX Te,
MEXaHHU3MBbI 00pa30BaHUsl KPUCTAJUTMUECKOHN PeIIETKY, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TIOJIFOCA 3€MITH, 3aJIeKU MAarHUTHBIX PyH, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, TIPECKA3aHNE 3eMIIETPICEHUH.

12 KIIACC

Paznen 1. KosieGanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus



KoneGarenpnass cucrema. CBoOonmHble MexaHWuyeckue KojeOanus. [‘apmoHuueckue
konebanusa. Ilepuon, uactora, ammauryga W ¢asza konebanuid. [IpyXKUHHBI MasSTHUK.
MaremaTHueCKiil MasTHUK. YpaBHEHHE rapMOHMYECKHX KoseOanuid. [IpeBparieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSIX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXKIy MEXaHWYECKMMH H  DJIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHHM B HICATHLHOM KOJeOaTeTbHOM
KOHTYPE.

[IpencraBienue o 3aTyxarolMX KoJjieOaHUAX. BbIHYXJIeHHbIE MEXaHUUYECKUE KOJIeOaHHUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenadya M HOTpedEHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHOM cUCTEMBI (MIPYKHUHHBINA WM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3aryxarmommx KojieOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pe3onanca.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSI.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa UM HAmpsDKEHWsT OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npH 1OCIIENOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEpEeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOa MajblX KOJIeOaHUi I'py3a Ha HUTH OT JUIMHBI HUTHU U
Maccsl rpysa.

Tema 2. Mexanuueckue u 31eKmpoOMAaZHUNHbLE 60 IHbL

MexaHn4yeckue BOJIHBI, yClI0BHs pacnpoctpanenus. Ilepuon. CkopocTs pacnipocTpaHeHMs
u januHa BoJsHbl. [lomepeuHble W IpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3ByK. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHraius BektopoB E, B, V B anekrpomaruutHoit BoiHe. CBOICTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXXCHHE, MpesloMIeHue, nossgpu3anus, audpakuus, uHtepeperuus. CropocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTPOMAarHUTHBIX BOJIH. [IpMMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHUs. Paguonokanms.

ONEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPE/IbI.

TexHudeckue ycTpoilCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMIIMHE, panap, paauoONpUEMHUK, TEIEBH30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHE MOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus U NPEJIOMICHUS MEXaHUYECKUX BOJIH.



Habmonenue naTepdepeHnn U Jupakini MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabOmoienne CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYIOW M YacTOTOU
KOJIEOaHUH.

UccnegoBanue  CBOMCTB — AJIGKTPOMATHUTHBIX — BOJH:  OTPaX€HUE, IPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHme n300pakeHHI B IJIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3akOHBI TMpETOMIJICHHS cBeTa. AOCOJIOTHBIM  TOKa3arelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBIM Yrojl MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CroxxHbli cocTaB Oenoro ceera. Ler.

Cobuparonue M paccewBarolive JHUH3bl. ToOHKass JuH3a. DOKYyCHOE pacCTOSIHHE WU
OTNITHYECKasi Cujia TOHKOU JuH3bI. [locTpoenne n3o0pakeHUu B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIUYECHHE, JTaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. HWHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHITMOHHOW KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. Judpakuuonnas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHUMYMOB IIpH MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, IU(pPaKIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHue, OTpakeHWe M NperoMiieHHe cBeTa. OmnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Moienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOTIa.

Ha6mronenue nnrepdepeHiiuu crera.

Ha6nronenue qudpakuuu cBeTa.

Habmronenue aucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBLIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pazgen 2. OcHOBBI CIeHAJIbHONH TEOPHH OTHOCHTEIBbHOCTH

I'panuiel mpUMEHUMOCTH KJIaCCMUECKOM MexaHukH. [locTynarel crnennanbHOM Teopun
OTHOCUTEJIBHOCTH: MHBAapUAaHTHOCTb MOJYJsSI CKOPOCTHM CB€Ta B BaKyyMmMe, IPHHIMII
OTHOCHUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€EJIEHUE BPEMEHU U COKPAILIEHUE JITTNHBIL.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrus NOKOSL.



Pa3nen 3. KBantoBasi pusznka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTne u wucciepoBanue Qorordpdexkra. Onbitet A. I'. CroneroBa. 3aKOHBI
dorodrddekra. Ypasuenue DitHmreitna aus potosddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbithl I1. H. Jlebenena.
XHWMHUUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpPUMEHEHHue: (oTorneMeHT, (GOTOTaTUHK,
COJITHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3((PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. Ombitel Pesepdopra mo paccesHuto o -yactuil. I[lnanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue u nornomenue GOTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YpPOBHS HHEpruM Ha npyrod. Buasl cnektpoB. CHEKTp ypOBHEH 3HEPruM aToMa
BOJIOPO/IaA.
BonHoBBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuyeckrue yCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cmexTpockom), Jlazep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogenb ombiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Jla3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Hab6nronenue nuHeHYaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pedepdopaa no onpeneneHno coctapa paJioakTUBHOIO H3IIyUEHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHAa W HeiTpoHa. Hyknonnas moxens siapa [eiizenOepra—liBaneHko.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anbda-pacniaa. DNEeKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amMma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SnepHble peakuuu. JleneHye U CUHTE3 SEP.
Snepusiii  peakrop. TepmosinepHslii cuHTe3. IlpoGremMbl M NepCEKTUBBl  sSAEPHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOIN SHEPIEeTUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoab! HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
dyHameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO hu3ndeckoit KapTHHBI MHUpa.
Texnudeckue ycTpoNCTBAa M IPAKTHMUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoba.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie padomul



HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoToTpadusm).

Pasjen 4. DiieMeHTBI ACTPOHOMMU U ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHoMuuW. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bupn 3Bé31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JIBI)KCHHE.

CoHe4yHas CHCTEMa.

Connue. Conneuynass akTuBHOCTb. Mcrtounuk sHepruum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTePUCTUKH. JMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
IJaBHOM MOCJIEAOBATCILHOCTH. 3aBUCHMOCTH «Macca — CBETHMOCTBY JJId 3BE3J IJIaBHOU
MOCJeI0BaTeNIbHOCTH. BHyTpennee ctpoenue 3BE3A. CoBpeMeHHBIE TMPEACTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA U 3BE3/T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hama I"anaktuka. [Tonoxxenne u nemxenue Conuna B ['amaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE OBIPHI B SApPAX rajJakTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bosnbmoro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUH.

Paspnen 5. O0o0maromee noBTopeHue

Ponp ¢u3wku w acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHONW U
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PH3NUYECKON KapTHHBI MUpPa B 00OIIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTaBICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢uszuku 0azoBoro ypoBHs B 12 KJjacce OCYIIECTBISCTCA C Yy4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OWOJIOTUH, XHUMHH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICIUPOBAHIE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC SJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPeIeTIeHHE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: xonedarenbHble IBUKEHHUS B KUBOUW MPUPOJE, ONTHUYECKUE SIBJICHUS B >KUBOU
MpHUpo/ie, ACUCTBUE pavallii Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTalIMyecKash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKOM PEIIETKY, CIIEKTPAIbHBIN aHAn3.

Texnonocusi: NAWMHUM  DIIEKTpOIlEpeAay, TEHEpaTop MEpPeMEHHOro TOKa, pajap,
paauonmpuEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meub, mNPOEKIMOHHBIN ammapar,
BOJIOKOHHAS ONITUKA, COJTHEYHAs OaTapes.

TEMATHUYECKOE ILTAHUPOBAHUE
10 KJIACC (2022-2023)

Ne n/mt HaunmenoBaHnue paszienos u TeM Komiaectso OnexTpoHHbIe (IU(POBLIE)

MpOrpaMMbI 11acos, 00pa3oBaTeNbHbBIE PECYPChI
OTBOAMMBIX Ha

OCBOCHHUEC TCMBI

Pazpea 1. PUBUKA U METO/IbI HAYYHOTI'O ITIO3HAHUA




11 ®u3rKa U METO/Ibl HAYYHOTO 2 bubnuorexa [JOK
' MIO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kimematitia 6 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22 Jluramiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHS B MEXaHHUKE 7 bubmorexa [TOK
' https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 20

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA

31 OCHOBBI MOJIEKYIISIPHO- 9 bubnuotexa [JOK
' KHHETUYECKOW TEOPUH https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
3.2 OCHOBEI TEPMOZHHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuoreka [JOK
' ®da30BBIC TTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
PezepBHOE Bpemst 5
OBIIEE KOJI-BO HACOB IIO ITPOT'PAMME 51
11 KJTIACC (2023-2024)
Ne /it HaunmeHnoBaHue pa3aennoB u TeM Komnnuectso DneKTpoHHbIE (IHPPOBHIC)
pOrpaMMBbI 1acos, 00pa3zoBaTeIbHBIC PECYPCHI
OTBOJMMBIX Ha
OCBOCHHE
TEMBbI
Pazgen 1. QJIEKTPOJANMHAMUKA
bu6mmoreka [IOK
11 DIEKTPOCTATHKA ; https://m.edsoo.ru/7f41bf72
19 [TocTOSIHHBIN AJIEKTPUUYECKHUI TOK. 12 bubnunoreka [JOK
' Toku B pa3IUYHBIX cperax https://m.edsoo.ru/7f41bf72
31 MarunurtHoe 1ojJe. 10 bubmuoreka [JOK
' DJIeKTPOMArHUTHAS HHTYKIIUS https://m.edso0.ru/7f41c97c
Hroro no paszneny 31
PezepBHOE Bpemst 3
OBIIEE KOJI-BO HACOB IIO ITPOT'PAMME 34
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12 KUIACC (2024-2025)

Ne i/

HaumenoBanue pas3zieiioB u Tem
IIPOrpaMMBbI

KonunuectBo
Yacos,
OTBOJUMEIX Ha

OnextpoHHbIe (TU(POBLIE)
00pa3oBaTENIbHBIE PECYPCHI

OCBOEHHE
TEMBbI
Paznen 1. KOJIEBAHUSI U BOJIHbI
11 MexaHn4ecKkue u 9 bu6mmoreka [{OK
' AJIEKTPOMATHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97c
19 MexaHn4ecKkue u 5 bu6mmoreka [{OK
' AJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
13 Omrmika 10 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 2. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

21 OCHOBBI CIENUATIBHON TEOpUH 3 bubnuorexa [JOK
' OTHOCHUTEITLHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazmeny 3
Pa3znen 3. KBAHTOBAS ®U3UKA
. bu6moreka [IOK
3.1 DJIEeMEHTHI KBAaHTOBOM OTITUKHU 6 https://m.eds0o.ru/7f41c97¢
bu6moreka [IOK
3.2 CrpocHue atoma 3 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
3.3 ATOMHOC #1pO > https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 14

Pazgea 4. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

41 DJIEeMEHTHI aCTPOHOMUU U 6 bubmuorexa [JOK
' acTpoPHU3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 6
Paznen 5. OBGOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
51 Obobmaromee nosTopenne 2 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 2
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 51

I[TPOTPAMME
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@opMBI yyeTa IporpaMMbl BOCIIUTAHUS

Peanuzanus BocmuTarenbHOro mNoOTeHUUana ydeOHoro mpeamera — «®dusmka» Ha

IpYyNIOBON KOHCYIbTALUHU IPEAIIONAraeT CIeayolee:

1.

Co3z1aTh NOJOXKUTENbHBIN MUKPOKIMMAT Ha IPYIIIOBOM KOHCYJIbTAI[UH:

YCTaHOBHTH JIOBEPUTEIIbHBIC OTHOUICHUS MEXKY YUUTEIEM U 00yJarOIIMHICS;
ONPEENINTh HOPMBI [TOBEICHUS U IIpaBUJia OOIIEHUS B KJlacce.

Co3zaTh NOJOXKUTEIBHBIN UMUK YUUTEIIS:

paboTaTh HaJl TPaMOTHOM PEYbIO;

KOHTPOJIMPOBATh CBOU SMOLIUH.

[IpoBectu oTOOp conepkaHus MaTepuasa K TpyNnoBON KOHCYIbTALIUN:

OTIPEJIENIUTh BOCIIUTATENbHYIO IIEHHOCTh MaTepHala rpylninoBoi KOHCYIbTalUH;
BKJIIOUUTh HMHQOPMAIMIO U3 aKTyaJbHOW MOBECTKH (HAy4yHOE OTKPBITHE, N300peTeHue,
BpyueHue HoGeneBckoii mpemuu u T. 11.);

HCIO0JIb30BaTh (DAKThl M3 KU3HU U3BECTHBIX JIOAEH, MCTOPUUYECKHUX JAesTeNel, YUeHbIX
(manpumep:K.D. IlnosiKoBCKHIl - 4YyBCTBO MPUBS3aHHOCTH K pPOJAHBIM MecTam, M.B.
JIoMOHOCOB — yBaXKHTEIIbHOE OTHOIIIEHUE K poaHomy si3biky, C.I1. Koposner — 3abota 00
nHTepecax poauHbl, M.B. KypuaroB — noar mepex poAawiHOW, OTCTaMBAHME YECTH W
JIOCTOUHCTBA €€);

JEMOHCTPUPOBATh MPUMEPHI OTBETCTBEHHOTO U I'PaXk/JIaHCKOTO MOBEIEHUS Yepe3 Mo100p
TEKCTOB JJISl UT€HUs, 3aJa4 JJIs peleHus] IpoOJIeMHBIX CUTYallHii;

CO31aTh YCIOBUSA JJI IPUMEHEHUS IPEIMETHBIX 3HAHUM Ha IIPAKTHUKE.

OpranuzoBats CIEIYIOUIYIO IEATENBHOCTD HA TPYIIIOBOY KOHCY/IbTALIMN:

IIPUMEHEHHE HMHTEPaKTUBHBIX (POpM pabOThl C y4alIUMHCSA: MHTEIUIEKTYaJIbHbIE UIPHI,
IMCKYCCHH, BUPTYaJIbHbIE SKCKYPCUH, IPAKTUUECKHE U 1a00paTOpHbIE pabOThl U T.J.
opranuzarusi padoTsl (10 BO3MOYKHOCTH) B TIape WX TPYIIIIE;

IIPUMEHEHHE HJIEMEHTOB COTPYJHUUYECTBA U TIOMOIIY MEX 1y 00y4YaroIIUMUCH;
HCII0JIb30BAHNE IIPOEKTHOM U UCCIIEI0BATEIIBCKOM IEATENBHOCTH;

UCIOJIb30BAHME  MYJBTUMEIUIHBIX IPE3CHTALMK, HAy4YHO-IIONYJSIPHBIX Ilepezad,
(GWIBMOB, BUJICOJIEKIIUN U JIp.



