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MNOACHUTEJBHASA 3AIINCKA

Pabouasa npozpamma no yueonomy npeomemy « » pazpadoomana Ha 0CHoge:

. ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoii
denepanuny;

o [TopsiakoM opraHu3allid ¥ OCYHIECTBICHHS 0Opa30BaTElIbHOM JEATEIFHOCTH 10
OCHOBHBIM  00I11€00pa3oBaTeNbHBIM  MporpaMMaM —  00pa3oBaTelbHBIM  IMpPOrpaMMam
HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CpenHero oOumiero oOpa3oBaHUs, YTBEP)KICHHBIM
npukazoM Munnpocserienus ot 22.03.2021 Ne 115;

° ®I'OC cpennero obmero oOpa3zoBaHMs, YTBEPXKIACHHBIM MTPUKa30M MUHIIPOCBEIIEHUST OT
17 mas 2012 roga Ne 413, ¢ uamenenusimu Ha 12 aBrycra 2022 roga. (manee — ®I'OC COO);
o CaHUTapHO-MUEMHUOJIOTHIECKHE TPEOOBAHMSI K YCIOBHSM U OpPTaHU3alMH OOydeHUs B

obOmeobpasoBarenbHbix  CanlluH, Ne2.4.3648-20 «CanutapHO-  SIUAEMHOIOTHMUYECKHE
TpeOOBaHUS K OpraHu3alMsM BOCHUTAHUSA W OOyuY€HHs, OTAbIXa U O3J0POBJICHUS JeTed U
MOJIOJIEKI»

. [Tpukaz Muno6puayku Poccun ot 20.05.2020 Ne254 "O6 yrBepxkaeHUU (enepalbHOTro
nepevyHs y4yeOHUKOB, PEKOMEHIOBAaHHBIX K HCIOJIb30BAHUIO MpPU peaTHU3alUUd HMEIOLUX
TOCYJapCTBEHHYIO aKKpEeIUTaluio 00pa30BaTeNbHBIX IPOrpaMM  HA4ajJbHOrO  OOIIero,
OCHOBHOTI'O 00ILIEro, CpeIHEro 0Opa3oBaHus;

. YeraBa MKOY «Ockonkosckass COII» umenn B.I1.Kaprariosa,

. OcHoBHO# 00pazoBarenbHOl Tporpammbl OO0

. VYuebHoro miana Ha 2023-2024 yueOHBIN roj

. I'omoBoro kanenmapuoro rtpadpuxka MKOY «Ockonkosckoit COUI» wumenu B.IL
KapramoBa Ha Tekymuii y4yeOHbIN TO;

o [Tonoxenus o paboueit mporpamme yue6Horo npeameta (kypca) MKOY «OckonkoBckas
COILI» nmenu B.I1. Kapramosay;

. [TpumepHOIi mporpaMMbl 10 y4eOHOMY ITpEeIMETY

o ITonoxxernem o (Qopmax, IEPUOTUYHOCTH, MOPAAKE TEKYHIEr0 KOHTPOJIS yCIIEBAEMOCTH
U npomexyrouHoi arrectauuu oOydaromuxcs B MKOVY «Ockonkosckas COIl» umenu
B.I1.Kapramosa

. ITporpammsel Bociutanusgs MKOVY «Ockonkosckas COI» umenu B.I1.Kapramosa

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEro oOmero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpa3zoBatenbHOW mporpammsl, mpenactaBieHHsIx B PI'OC COO, a Takxke ¢ yu€ToMm
denepanbHOl paboyeil mporpaMMbl BOCHHUTAHMS W KOHLEMUUHU IpernojaBaHusl y4eOHOro
npenmera «®Pusuka» B oOpa3zoBaTeNnbHbIX opranmzanmsx Poccuiickoit  ®enepanuu,
peaTn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl MO (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuun ux pusmke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usnke COOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miuaHUpyeMbIM JIMYHOCTHBIM, MPEIAMETHBIM U METallpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaH3allMd MEXKIPEIMETHBIX
cBs3ell (DM3WMKM C €CTECTBEHHO-HAYYHBIMH YyYE€OHBIMHU TIpeaAMEeTaMH. B Hel omnpeaensroTcs
OCHOBHBIC LIEJIM M3y4eHUs (PU3UKU HA YPOBHE CPEIHEro 00Ilero oO0pa3oBaHMs, IUIAHUPYEMbIE
pe3yJibTaThl OCBOCHHS Kypca (HU3UKH: JHMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma mo ¢pu3HKe BKIFOYACT:



® [UIAaHUPYEMbIC PE3YNIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM ypOBHE, B TOM UYHUCIIC
IpeIMETHBIE Pe3yIbTaThl MO rojiaM O0yUeHUs;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHus.

®u3rka Kak HayKka 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY)KarolleM MUpe.
HIkonbHBI Kypc (U3HKH — CcHCTEMOOOPa3yIOUIM Uil E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBICHU, N3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
NpPUMEHEHHE (U3MYECKUX 3HAHUU ONpeneNseT XapakTep W pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IOJYyYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. 3ydenune Gpu3nk BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaroImuxcs, B GopMupoBaHUE YMEHUI
MPUMECHSTh HAYYHBI METOJI TO3HAHUS TIPY BHITIOJTHCHHH UMHU Y4EOHBIX UCCIICIOBAHUH.

B ocHoBy kypca ¢huzuku 1ist ypoBHS CpeiHEero 001iero o0pa3oBaHus MOJIOXKEH sl UIICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JTOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
busznueckux Tteopuii. Bemymmum B Kkypce sBusiercss (GOpMUPOBAHHE MPEJCTaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3NUECKOil HayKu, OCMBICIICHHE CBSI3HM PAa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoMCTBO C IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHU U3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHs MPoOIeM palliOHAIBHOTO MPUPOOIIOIb30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

CTep>KHEBBIMU DJIEMEHTaMU Kypca (M3HKH Ha ypOBHE CpEIHEro ooiiero odpazoBaHUs
ABISAIOTCA (u3ndeckue Teopuu ((HOpMUPOBAaHME TMPEACTABICHUH O CTPYKTYpe MOCTPOSHUS
dbu3ndeckol Teopuu, poiu (PyHIAMEHTATBHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHHUSIX O MPUPOJIC, TPAHHUIAX MPUMEHUMOCTH TEOPUH, IS OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0/] B Kypce (PM3MKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpTraHMU3aIN AKCIEPUMEHTATBHON NEATENBHOCTH oOyuaronuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKA — 3TO HMCIOJIb30BaHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB W
1abopaTOpHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (u3nke oOBEAMHEHBI B OOIIUH CIUCOK
YUYECHHUECKUX MPAaKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS yYacTHHUKaMU 0O0pa3oBaTeIbHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIleHus1 kabuHera ¢uszuku. [Ipu sTom
o0OecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.



bonbiioe BHUMaHKE yAeNseTCs PELICHUIO0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
MO3BOJIAIOIIME MPUMEHSATh W3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfela
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3/aesioB. [ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHHE MPOTEeKaHWs (PU3UYECKUX SBJICHUM W TMPOIECCOB B
OKpY’Kalollel >Ku3HHU, TpeOyromue BbIOOpa (pu3MuUecKod MOAENTH A CUTYallMH MPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obOecrieueHn0 ydyeOHOro rmnpoiecca 0a30BbIi YypOBeHb Kypca (PU3MKH Ha YpOBHE CpPETHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4yaTbCs B YCIOBUSAX NMPEIMETHOTO KaOuHeTa (DM3MKH WK B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa00paTOPHOE 0OOPYAOBAHKE IS BHITIOTHEHUS YKa3aHHBIX
B TporpamMme 1Mo (HU3MKEe YYCHHUYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAIMOHHOE
obopyIoBaHue.

JleMoHCTpaliiOHHOE 000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHevrBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHYCCKUX TIPUMEHEHUH.

JlaGopaTtopHoe 00OpYyHZOBaHUE ISl YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOydaromuxcs. Temarndeckue KOMIUIEKTHI JaOOPATOpPHOrO OOOPYAOBaHMS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH TENIAMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOydyaloluMxcs K HaydHOMY H3YYEHHUIO

MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHHd U (opMHUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KakK pe3ylbTara U3yueHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEeHUN OOBSICHATH SIBJICHHSI C UCIOJIb30BaHNEM (DM3HUECKUX 3HAHUHN U
Hay4YHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU A Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHH.

Jloctmxkenune 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce

U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

e npuoOpeTeHrne CUCTEMBbl 3HAaHUN 00 O0ImKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO PU3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U DTIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHHE YMEHHH MPUMEHITh TEOPETHUYECKHE 3HAHUS M OOBSICHEHUS
bu3MYeCKUX SBJICHHWA B TPUPOJE U Ui NPUHATHS TPAKTHUYECKUX PEIICHUH B
MMOBCEAHEBHOM KU3HU,

® OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 337a4 C SBHO 3aJaHHOW (U3NYECKOU
MOJIeIbIO, 3aJay, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3/aHue (pu3ndeckoi
MOJIEJH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;



NOHMMaHWe (PU3MUYECKUX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHHUCCKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHSI HAa OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHMPOBAHUS M TPOBEICHUS (HU3MYSCKHX
OKCIIEPUMEHTOB, aHaIM3a W  HHTEpIpeTaluu  WHPOPMALUHU,  ONpEACICHUS
JIOCTOBEPHOCTH TMOJTYYCHHOTO PEe3yIbTaTa;

CO3JIaHUE YCIIOBUH JIJIsl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOM
JESTCIIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpPOBHE CpenHEro oomiero oOpa3oBaHUS

otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2

yaca B HEJIEIIO).

[Ipenyaraemsiii B mporpamme 1o (pu3mKe nepeyeHb Ja00PaTOPHBIX U MPAKTUYECKUX PadOT

SIBIIIETCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1ab0paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEH 00yUaIOLIUXCS.

N

o &

~

Y4eOHO-MeTOANYECKOE 00ecTIeueHne

[TpumepHas paboyas mporpamma cpeaHero oomiero oopa3oBanusi (6a30BbIi ypOBEHb) MO
¢uszuke a1 10-11 xknacco oOpa3oBaTenbHbIX opranusanuii, Mocksa. 2021r.

Msxkumes .4, TletpoBa M.A. ®u3zuka. 10 xnacc, - M.: [Ipocsemenue, 2021 rog.
[[unoB B. @.11159 ®usuka : 10—11 k1. : moypod. mIaHUPOBAHHUE: TTOCOOUE ISt

yuuTteneit odueobpazonar. opranuzanuit/ B. @. Hunos. —M. : [Ipocsemenue, 2013. —
128

A.E.Mapon, E.A.Mopon, Iunaktudyeckue marepuansl. 10 ki1,M: Ipoda, 2014
H.A.IlappenptheB. @Puszukxa 10 k., Terpages g nabopartopHblx paboT. M.:
[Tpocsemienue, 2012.

B.A.3a6otun, H.B.Komuccapos. ®uzuka 10 ki., KoHTpons 3HaHMN, yMEHUN U HABBIKOB
yuanmuxcs 10-11 kimaccos. M.: [Ipocsemenue, 2008.

PemvkeeBuu ATl Coopuuk 3anau o ¢usuke. 10- 11 kmace. — M.: Iposa, 2010
PeimkeBny . COopHuk 3anay no ¢usuke. 10- 11 kmace. —

M.: IIpocemienue, 2015.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUS OKpyXxaroilero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBICHUN M TporieccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSsl CKOPOCTh, MTHOBEHHAasi CKOPOCTb) W YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBwxeHue. J[[BukeHHe MaTepUalbHOW TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEJIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a

MoceI0BaTebHbIE PaBHBIE TMPOMEXKYTKHM BpPEMEHU TNpPU DPABHOYCKOPEHHOM JBUKEHHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
N3yueHne ABMKEHUS Teaa, OPOLICHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [171s1 MarepralibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosapdumuent tpenus. Cuina conpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPOHCTBA M MPAKTUYECKOE NPUMEHEHUE: NOIIIMITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPY)XKMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMIyJbca Tela. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATBFHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojelied. Macca m pa3mepsl Mosiekysd. KonudecTBo Bemiecrtsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCOJIIOTHasg TemIeparypa Kak Mepa CpeaHeld KUHETHUYECKOH >SHEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBIeHue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UICAIBHOTO Ia3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJEAIBHOrO raza. Buasl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTIbHas
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoieccoB B IpUPOJIE.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammmuHax. KoaddumnueHT monesnoro nedictBus terioBo Mamuubl. [{ukn Kapho u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHUS. DKOJOTUYECKHUE MPOOIEMBI TETUIOHEPTETHKH.

TexHuueckue ycTpoicTBa M MPAaKTHYECKOE IPUMEHEHHWE: JBUIAaTelb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAaHUs, PEAaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbIi nap. Y ienbHas TemioTa napooopa3oBaHHUsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumonerictBue 3apspoB.  3akoH  Kynona. TodeuHblil  anekTpuUueckuid — 3apsn.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUUECKOM MoJI€. JIM3neKkTpuieckast IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsHKEHHOTO KOHZIEHCATOopa.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KOHIECHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUA MEXAY HUMH U TUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka Lenu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIM IHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS LWIMHAPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOAMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3MUecKkas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIOTIEPEIaut, TEIIJIOBOE PABHOBECHUE), DIIEKTPHUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaTbBAaHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATElb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJEKTpOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOILIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEILHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aWMOJICHICTBOBaTh C COLMAJbHBIMH HHCTUTYTaMH B COOTBETCTBUH C MX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHIKEHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH 1 TPOTHUBOPEYHS B pacCCMaTPUBAEMBIX (PU3HUCCKHUX SBJICHHSIX

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIOJIHATHE PAOOTy B YCJIOBHSIX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TIOHATHSIMH W METOAaMH (DU3NICCKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIHPHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWsS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHhI JUIS JI0KA3aTelbCTBA CBOWX YTBEPXKICHHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxor 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B pa3IM4YHBIX QopMmarax ¢ y4ETOM
Ha3HAueHUS WHPOPMALMU U [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMSATYATh KOH(QIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI ¢ y4éTOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCIpElesaTh POJU C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUMN;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCUCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTATOB JIEATEIIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmpomiecce qocTHREHMSI JIMYHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI 110 (PH3UKE JUIS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISITH THOKOCTbD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOILMOHAIBHOE COCTOSHUE NAPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K konny o6yuenus B 10 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOU
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelieHUuu
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
IBIDKCHUE TIO OKPY)XKHOCTH, WHEpIHMs, B3auMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUAKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx1€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHAECH CALUS, NIABJICHUE, KpUCTAILIIN3aIus,
KHIICHUE, BIAKHOCTh BO3/yXa, MOBBILICHUE JABJICHHS ra3a IIPU €ro HAarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMIIYJIbC Tejla, KHHETHYECKasl
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (HOPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BEJIUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAaJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UIECCKHUI CMBICI HCITOJIb3yEeMbIX BEJTUYHH,
uX O00O03HAYEHWS M EIUHHIIBI, HAXOIUTh (POPMYIBI, CBA3BIBAIOIINE MAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3yYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh MOJS, IOTEHLUUAJ, pPa3HOCTh IMOTEHUMAJIOB; MPU OMNUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHOIB3yd (PU3MUECKUE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMuUpHOro tarorenus, I, II m III 3axkonsl HbroTOHa, 3aKOH cOXpaHEeHUs
MEXaHUYECKON 3HEPTUH, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENW KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBHUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIECOBAHHIO (PU3NYECKUX SBIEHUN M MPOLIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3ToM  (HOopMyJIupoBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIE U KOCBEHHBIC H3MEpEeHHs] (DU3MUECKHX BEIWYMH, TPH HTOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3YyIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DU3HUYECKUX BEIUYMH B BUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnronarh mpaBuiaa O€30MacHOrO TPyAa IMPH TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbuznyecKre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4d BHIOMPATh (PUINIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelIaTh KayeCTBCHHBIC 3aJa4Yd: BBICTPAUBATh JIOTHYECKU HEMPOTHMBOPEYMBYIO LIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpPMaLMU, NOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOM JKHU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY’KaloLEel cpee;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMANIBHBIX POJIEH, IIaHUPOBaTh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K koniy o6yuenust B 11 kJjacce npeMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B IPAKTHYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHAS
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
IEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHbIX CPEN) M DJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouisd, cuwia Amrmepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJla JIMH3bI, MPH OMHCAHWU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O00O3HAuUeHHs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUYECKYIO BEJIMYMHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JIleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXpPAaHEHHUsS DJIIEKTPUYECKOro 3apsla, 3aKOH COXPAHEHUs
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOpAa MHAYKLIUU MarHUTHOTO IOJI ITPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX H3MEpPEHUH: Impu 3ToM  (HOpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIENOBATENLCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyJOBAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (OPMYJbl, HEOOXOIWMblE i €€ pelIeHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIydaeMyro HH(OpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJI€KBaTHO OLIEHMBATh BKJIAJ Ka)/JOr0 U3 yYaCTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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32 https://m.edsoo.ru/ffOcsc
TCIJIOTBI IPHU 36
Terionepeaaye.
AnnabaTHBIN
mpotiecc
Hepsaiii saior bubanoreka [JOK
33 TCPMOIFHAMIIH & https://m.edsoo.ru/ffOc5e
€ro NpUMEHEHHE K fo
H3o0mpomneccam -
HeobpatumocTsb
MPOILIECCOB B bubanoreka [JOK
34 npupoje. Bropoii https://m.edsoo.ru/ff0c62
3aKOH 30
TCPMOJANHAMUKHA
IIpunuun neicTBus bubarorexa [JOK
35 u KI1JT TermnoBoi https://m.edsoo.ru/ff0c60
MaIIuHbI Oa
36 Hukn Kapho u ero
KIL[J
DKOJIOTUIECKHE
37 npo0IIeMbl
TEIUIOIHEPTETUKH
O06o0maronuit
YpOK bubamnoreka [JOK
38 «MoekynsipHast https://m.edsoo.ru/ff0c69
¢usmka. OCHOBBI 38
TCPMOJINHAMUKI
KonTponbHas
paboTa o Teme Bubmuorexa [TOK
39 «MounekynsapHas https://m.edsoo.ru/ffOc6a
(uznka. OCHOBBI 50
TEPMOJINHAMHUKI
40 ITapoobGpazoBanue bubamoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

Y KOHJICHCAIHSL.
Hcnapenne u
KATICHHE

https://m.edsoo.ru/ff0c63
b6

AOconroTHas U

OTHOCHTEIIbHAS Bbubnnorexa [JOK
41 BIIAJKHOCTb https://m.edsoo.ru/ff0c64
BO3/yXa. ds
HacpiuenHsii nap
TBépnoe Temno.
Kpucrannmnueckue
1 amop(HBIE Temna.
AHI{SOTP o bubnunorexa [JOK
42 CBOHCTE https://m.edsoo.ru/ff0c65
KPHCTAIIOB. f0
Kunxue -
KPHCTaJLIbI.
CoBpeMeHHbIE
MaTepHaIbI
IInaBnenue u
KpUCTAJLIU3aLHsl. bubaroreka [JOK
43 VnenpHas Teiora https://m.edsoo.ru/ff0c67
IJIABJICHUS. 08
CyOnumariust
Vpasene bubaroreka [TOK
44 https://m.edsoo.ru/ff0c68
TEIUIOBOTO OanaHca
20
DnexTpu3anus Ted.
DNEeKTPUUECKUM Bubmmorexa [IOK
45 3apsin. JlBa Buaa https://m.edsoo.ru/ff0c6b
IIEKTPHUUECKUX cc
3apsAaoB
IIpoBogHUKH,
AMITICKTPHIH 1 bubaroreka [IOK
46 HOIYHPOBOAHMILH. https://m.edsoo.ru/ffOc6b
3aKoH COXpaHEHUs cc
JIEKTPUYECKOTO =
3apsja
BzanmoneiictBue
3apsIOB. 3aKOH bubamnoreka [JOK
47 Kynona. Toueunsrit https://m.edsoo.ru/ffOc6c
3JIEKTPUYECKUI ed
3apsia
Hamnpsox€HnocTs
AIEKTPUIECKOTO
nostst. [lpunnun bubamnoreka [JOK
48 CYNEpIO3ULNT https://m.edsoo.ru/ffOc6d
JNEKTPUUECKUX 2
nonert. Jlunun
HaANPsKEHHOCTH
49 Pabota cun bubarorexka [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

3JIEKTPOCTATHIECKO
TO TIOJIS.
IloTenmmanr.
PazHocTh
MOTEHIHAJIOB

https://m.edsoo.ru/ffOc6f
00

50

IIpoBogHuKY U
TIRJICKTPUKHU B
3JIEKTPOCTATUIECKO
M IIOJI€.
Husnexktpudeckas
MIPOHUIIAEMOCTD

bubaunorexa [JOK
https://m.edsoo.ru/ffOc70
18

51

52

53

54

DNEeKTPOEMKOCTb.
Kongencarop

DNeKTPOEMKOCTh
IIOCKOTO
KOHJICHCATOopa.
OHeprus
3apsKEHHOTO
KOHJICHCAaTOpa

JlaGopatopHas
pabota
"M3mepenue
IIEKTPOEMKOCTH
KoHZAeHcaropa"
IIpunuun necTBus
U IpUMEHEHHE
KOHJICHCATOPOB,
KOTIIHPOBAJILHOTO
ammapara,
CTpPYHHOTO
TPHUHTEPA.
DIEeKTPOCTATUIECK
as 3aIuTa.
3azemieHne
AIIEKTPOTIPHOOPOB

Bbubnnorexa [JOK
https://m.edsoo.ru/ffOc71
26

bubaunoreka [JOK
https://m.edsoo.ru/ff0c72
c0

55

56

DNeKTPUUECKUA
TOK, YCIIOBHS €T0
CYIIIECTBOBAHUS.
TlocTosiHHBIH TOK.
Cuna Toka.
Hamnpsoxenue.
ConpoTHuBiIeHHE.
3akon Oma st
ydacTKa e

ITocmenoBarensHOE,
napajuiesbHOE,
CMeEIIIaHHOE
COCMHCHUE
MIPOBOIHUKOB.

Bbubnnorexa [IOK
https://m.edsoo.ru/ffOc74
f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

JlaGoparopnas
pabora «3yuenue
CMELIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

57

PaGora u
MOIIHOCTh
3IEKTPHYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

Bbubnnorexa [JOK
https://m.edsoo.ru/ffOc78
38

58

59

3akon OMa s
MIOJIHOM
(3aMKHYTOIH)
3JIEKTPUUYECKOI
uenu. Kopotkoe
3aMBIKaHHE.
JlaGopaTtopHas
pabota
«M3mepenne D/IC
MCTOYHHKA TOKA U
€ro BHYTPEHHETO
COTIPOTHBIICHIISD

DneKTpOHHAs
MMpOBOAUMOCTD

TBEPABIX METAJLIOB.

3aBUCUMOCTh
COIPOTHUBIICHUS
METAJIJIOB OT
TEMIIEPATYPHIL.
CBepXmnpoBOMOC
Th

bubamorexa [JOK
https://m.edsoo.ru/ffOc7a
e0

60

DNEeKTPUUECKUM
TOK B BaKyyMe.
CaoiicTBa
SNEKTPOHHBIX
My4YKOB

61

TlonynpoBoHUKH,
nX cOOCTBEHHas U
npuMecHast
MPOBOJUMOCTb.
CsoiicTBa p—n-
nepexoaa.
ITonynpoBoaHUKOB
BIe IPUOOPEI

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0c84
ae

62

DNEeKTPUUECKUA
TOK B pacTBOpax u
pacmiaBax
3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKA
s ANCCOLIMAIINS.

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c82
ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

OneKTpoIH3
DNeKTpUUECKUi
TOK B rasax.
CamMocTosTeabHbIN bubnuoreka [TOK

63 " 1 https://m.edsoo.ru/ff0c84
HECaMOCTOSTEIHHBI ae
i pa3psan. Monuus.
IInazma
DNeKTpuuecKue
npuoopHI U
YCTPOHCTBA U MX Bubmmorexa IIOK

64 TPaKTHYECKOE 1 https://m.edsoo.ru/ff0c86
MPUMEHEHHE. fc
[IpaBuna TexHUKH
Oe3omacHOCTH
Obobmatomit bubnunorexa [JOK

65 PO 1 https://m.edsoo.ru/ff0c88
«DIEKTPOAMHAMUK be
a»
KontposisHas
pabota 1o Teme
dnexpoctauia BuGnorera LIOK

66 . 1 https://m.edsoo.ru/ff0c8a
ANEKTPUUECKUI 8a
ToK. Toku B
pa3IMIHBIX
cpemax»
PeszepBHbIil ypoOK.
Kounrponbnas Bubmorexa [IOK

67 pabora o Teme 1 https://m.edsoo.ru/ff0c8c
"JneKTporHaMuKa 56
g?jg;iil;ﬁ;& bubmuoteka [JOK

68 1 https://m.edsoo.ru/ffOc8f
ypok 1o temam 10 6c
KJjlacca

OBIIEE KOJIMYECTBO
YACOB 10 68

[MPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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