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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpeqHero ooOiero oobpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHH W TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOU
obOpasoBarenbHOU Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroM denepaibHOM
paboueli nmporpamMmbl BOCIIMTAaHUS M KOHUENIMM IpenoaaBaHus ydeOHoro npeamMera «®dusuka» B
oOpa3oBaTenbHbIX  opranm3ainusx  Poccuiickoit  @expepanuy, pealu3ylOUMX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CopepxaHue MporpaMMbl 1Mo (pU3MKe HalpaBIeHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHbl Mupa oOyuaromuxcs 10—11 kimaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESITEILHOCTHOTO noaxoa. [Iporpamma o ¢usmke cooTBETCTBYET TPEOOBAHUSIM
OI'oC COO Kk MIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
00y4YeHHs, @ TAaKXKE YYHUTHIBAET HEOOXOJMMOCTh peajH3allMi MEXIPEIMETHBIX CBs3eH (pu3uku c
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaIMeTamMu. B Hell onpenenstoTcs OCHOBHBIC IENTU U3yYSHHS
¢u3uKN Ha ypOBHE CpPEIHEro o0Imero oopa3oBaHus, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca
(buU3MKH: THYHOCTHBIC, METANPEAMETHEIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUpYEMbIe pPe3ybTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

coziepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam 00y4eHus..

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyIAsi B Ka4e€CTBE y4eOHOTO
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaJ B CHCTEMY 3HAaHUN 00 OKpYKalOIIeM MHpE.
HIkonbHBINA Kype PU3UKK — CUCTEMOOOPa3yIONIUi ISl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Yy4aeMbIX XUMHEH,
ouosnoruei, pusnyeckoi reorpadueit u actponomuei. Mcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
¢u3nueckux 3HAHMN OmpejaesseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
OHEpPreTHKHU, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IOJIyY€HUS HOBBIX MaTepUaloOB C 33JaHHBIMU
cBoiicTBamu u Jipyrux. U3ydenne Gpu3anku BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa 00ydaroumuxcsi, B popMUpOBaHWE YMEHUN MPUMEHATh HAYYHBIM METOJ
MO3HAHUS MPU BHIMIOJTHEHUN UMU YYEOHBIX UCCIEeIOBAaHUH.

B ocHoBy kypca ¢u3uKu A7 ypOBHSA CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH P HICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEHM KypcC SBIISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPXKHUT MaTepual M3 BCeX pa3fesioB (U3UKH, BKIHOYAET KaK BOIPOCHl KJIACCHMYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (QpU3MKU 00BEIUHEH BOKPYT
¢busnueckux teopuil. Benyumum B Kypce sBisieTcst GopMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE€ peanuzanus mnpeanojiaraeT MCIONIb30BaHHE T'yMaHUTApHOTO
noTeHIMana pU3NUECKod HaAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUSA (U3HMKU C pa3BUTHEM OOIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIeMaMH.

Hoesn npuxnaouou nanpasnennocmu. Kypce QU3UKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonoeusayuu peamusyercss TIOCPEACTBOM BBEJCHHUS DIEMEHTOB COJEpKaHMS,
MOCBSIIEHHBIX YKOJOTHYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C PAa3BUTHUEM
TEXHUKU W TEXHOJIOTHH, a TakXke O0OCYXIEHHUS MpoOJieM paliOHAILHOTO MPHUPOIONOIB30BAHUS U
9KOJIOTMYECKOl 0€30MacHOCTH.

Crep>KHEBBIMH 3JI€MEHTaMHM Kypca (HU3MKM HAa YpPOBHE CpEIAHEro OO0IIero oOpa3oBaHMS
ABISIIOTCSL  usnueckue Teopun (popMupoBaHWE TPEACTABICHUH O CTPYKTYpE IOCTPOEHUS
dbusznyeckoil Teopuu, ponu (yHIAMEHTAIBHBIX 3aKOHOB M TPHUHIUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MpPHUPOJE, TPaHMIAX MHPUMEHUMOCTHU TEOpHl, Uil OMHCAHMSI €CTECTBEHHO-
HAy4YHBIX SIBJICHUHN U MPOLIECCOB).



CucTeMHO-TIeATEIbHOCTHBIA MOAXO0J B Kypce (PU3MKU pealn3yeTcsl Mpexae BCero 3a CUér
OpraHu3allui SKCIEPUMEHTAIbHON JAedaTenbHoCTH oOywaromuxcs. [l 6a30Boro ypoBHs Kypca
GU3MKM — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOphie B Tporpamme Mo ¢GU3MKE OOBEAUHEHBI B OOIIMI CIHCOK
YUEHUYECKUX MPAaKTUYECKUX padoT. BrigeneHue B ykazaHHOM IepedHe J1abopaTOpHBIX pPadoT,
NPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBISIETCS YYaCTHHKAaMH 0Opa3oBaTEIbHOTO
mpouecca UCcXoas U3 0coOEHHOCTEW IJIaHUPOBAHUS M OcHalleHusl kabunera ¢usuku. IIpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIC H3MEPEHUS,
UCCJICIOBaHMSI 3aBUCUMOCTEH (PU3MYECKMX BEJIUYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaenaseTcsl peleHNI0 pacu€THBIX U Ka4eCTBEHHBIX 3aaa4. [Ipu atom i
pacu€THBIX 3aJad MPUOPUTETOM SIBISIOTCA 3a/ayd C SIBHO 3a/laHHOM (PU3UYECKOW MOJENBIO,
MO3BOJIAIOIINE IPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOTO pasjeiia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. [lJig KadeCTBEeHHBIX 3a[au IPHOPUTETOM SBIISIOTCS
3a/1aHusl Ha OOBsICHEHUE MPOTEKaHUS (PU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPY)KAIOIIEH XKU3HU,
TpeOyrorire BeIOOpa pu3ndeckoid MOIEH ISl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu @I'OC COO k MaTepuaibHO-TEXHUISCKOMY 00SCIICUCHUTO
yuebHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha yPOBHE CpeaHEro ooiiero odpazoBaHus
JNOJDKEH UW3ydaTbCsl B YCIOBHSAX NPEIMETHOro KaOWHeTa (HU3MKM WJIM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa NPEeIMETOB EeCTECTBEHHO-HAy4yHOro Hukia. B kaOuHeTe Qu3MKu
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYAOBAaHHWE Ui BBINIOJTHEHUS YKAa3aHHBIX B
nporpaMmme no (GpuU3NKe y4eHHYEeCKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JlemoHCTpaniioHHOE  0OOopynoBaHue (GOPMHUPYETCS B COOTBETCTBUUM C  MPUHIIMIIOM
MUHMMAaJIbHON J1OCTaTOYHOCTH U OOECIEeYMBAET MOCTAaHOBKY IEPEUUCIEHHBIX B IpOrpamMme 0
¢u3MKe KIIOUEBbIX JEMOHCTpAlMi [ MCCIENI0BAaHUS M3YyYaeMBbIX SBICHUW U IPOIIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.

JlaBoparopHoe 000pyaOBaHME AJI YUEHHUUECKUX MPAaKTHUUECKUX padboT popmupyercs B BUAE
TEMAaTUYeCKMX KOMILJIEKTOB U o0ecreyMBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. Temarnyeckue KOMILIEKTHI J1abOpaTOpHOro OOOpYNOBaHUS JIOJKHBI  OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIHOJB30BAaHUU AaHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LeJSIMHM H3y4YeHUs (U3HUKU B 00I1IeM 00pa30BaHUU SABJISIIOTCS:

(dopMupOBaHHE MHTEpeca M CTPEMJIEHUS OOydYalolUXCsl K HAyYHOMY H3YYEHMIO MPUPOJBL,
pa3BUTHE UX WHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABIEHUH O HAyyHOM MeETOoJleé TMO3HaHud U  (HOpMHUpPOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4eHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHUN OOBSACHATH SIBICHHUSA C HUCIOJIb30BaHHMEM (DU3MUECKUX 3HAHUM U
HAYYHBIX JIOKA3aTEIbCTB;

dbopMupOBaHUE MPENCTaBICHUN O poiu (PU3UKU Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHH.

JlocTukeHMe 3TUX Hejell o0ecreuynBaeTcsl pelleHHeM CJeAYIOLIMX 3aJa4y B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

npuoOpeTeHne CHUCTeMBbl 3HAaHUKW 00 OO0mmMX (U3HMYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPUSX, BKIIOYAsT MEXaHUKY, MOJIEKYISIPHYIO (DH3UKY, dJEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
3JIEMEHTHI aCTPOPU3UKH;

¢dopMHpoBaHHE YMEHHH NMPUMEHATh TEOPETUUECKHUE 3HAHUS ISl OOBSACHEHHS (PU3HMUECKUX
SBJICHUH B TIPUPOJIE U JUIsSl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

OCBOCHME CIIOCOOOB PEIICHHs Pa3IMYHBIX 337ad C SBHO 33/JaHHOW (M3MYECKOl MOJENbIo,
3a1a4, TOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE coO3/aHue (U3MUeckod MOJAeNTH, aJeKBaTHOU
YCIIOBUSIM 3a]1a4U;



NOHMMaHWe (U3NYECKUX OCHOB U NPHUHLMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSAHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U TMPOBEACHUS (PUINYECKUX
OKCIICPUMEHTOB, aHallu3a W WHTEpHpeTaluy HHPOPMAIMK, ONPEICICHUsS JOCTOBEPHOCTH
MOJIy4YEHHOT' 0 pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM [UJIsi Pa3BUTHUS YMEHHMH HPOECKTHO-HUCCIIEIOBATEIBCKONW, TBOPYECKOU
JESITEIbHOCTH.

Ha wsydyenne ¢usuku (0a30BBI ypOBEHb) Ha YypPOBHE CpEIHET0 OOMIero 0O0pa3oBaHHS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kimacce — 68 yacos (2 yaca B
HEJIEIIO0).

[Ipennaraemslii B mporpamMMe 1o (u3MKe mepeueHb Ja00OpaTOPHBIX U MPAKTHUYECKUX padboT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNIaeT BEIOOP MpOBEACHUS JIaOOPaTOPHBIX PadOT U OIBITOB
C Y4€TOM MHAMBUIYATbHBIX 0COOEHHOCTEH 00yUJarOMIUXCSL.

COJEP/KAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS
®usuka — Hayka o npupozae. Hayunsle MeTonsl IMO3HAaHMS OKpyxaroumero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue (U3NYECKUX SBICHUH W mpoueccoB. Hayunele rumoTe3sl. DPumveckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIBl TPUMEHMMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSIL.

Pomp m mecto ¢usukm B (opMuUpOBAaHMHM COBPEMEHHOH HAaydyHOW KapTHHBI MHpa, B
MIPAaKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

AHazoroble ¥ IUPPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHre. OTHOCUTENbHOCTh MEXaHUYECKOro ABMKeHUs. Cuctema oTcuéra.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHAas CKOpPOCTb) U YCKOpEHHE
MaTepUaibHOW TOYKH, MX IMPOEKIMH HA OCH CUCTEMBI KOOpAMHAT. CII0)KEHHE NEPEMEIICHUA U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MpsMOJMHENHHOe JBUXeHue. ['papuku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U NEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe nmajzieHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs.

KpuBonuneriHoe nBuxeHue. J[BmkeHrne MaTepuaaibHOW TOUYKH M0 OKPYKHOCTH C OCTOSIHHOM
0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHass ckopocTh. Ileproa u yactora oOpaiieHus.
L{eHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTpOUWCTBAa U NPAKTUYECKOE NMPUMEHEHUE: CIIUAOMETP, IBUKEHHUE CHaApsIOB,
LIETIHBIE U PEMEHHBIE IIEpENaYn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTFOCTPALIAS] KHHEMAaTHYECKUX XAPAKTEPUCTHK JBUKECHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpOoIeHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpasnenue ckopocTy Ipy JBUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnne HepaBHOMEPHOI'O IBUKEHUS C LICJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY MYTSAMH, IPOWIEHHBIMU TEJIOM 3a IOCJIEN0BATEIbHbIE

paBHBIE IPOMEXYTKH BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM
HYJIIO.



N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3yueHne ABMKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH Herorona. MHepuuaibHble CHCTEMBI
OTCYETA.

Macca tena. Cwuma. Ilpunuun cynepno3unuu cwi. Btopoit 3akon HerooTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpl0TOHA U1l MaTEpHATIBHBIX TOYEK.

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

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

Tpenue. Buasl Tpenus (mokosi, ckoiakxkeHus, kadeHus). Cuna tperus. Cyxoe tpenue. Cuma
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kospouument tpenus. Cuna CONpOTHBICHUS TPU
JBUKEHUHU Te€Ja B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCHUTENBHO OcH BpaileHud. [1nedo cumbl. ¥YcnoBusi paBHOBecUs TBEPAOTO
Tena.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOIUIMIIHUKY, JBUYKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yclI0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHuke

NMnynbsc mMaTepualibHOW TOYKHM (Tella), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMIynbC Cuibl U
M3MEHEHUE UMITYJIbCA TeJIA. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi marepuayibHOM Touku. Teopema 00 H3MEHEHMM KHHETHYECKOU
DHEPIUH.

[TorenunanbHas >Heprus. [loTeHIManbHas SHEPrUus ynpyro aAeGopMHUPOBAHHOW MPY>KUHBI.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHUUANbHbIE CHIbl. CBS3b PAOOTHI HEMOTEHLIMATbHBIX CHUJI C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJIOMET, KONEp, INPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyenre abCONIOTHO HEYNpPYyroro yaapa ¢ TOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHHEM MEXAaHUYECKOW SHEPruu Tella Ha pumepe
pacTsKEHUSI PE3UHOBOIO XKIyTa.

Pasznea 3. Mosiekyasipaasi Gu3nKa ¥ TEPMOJUHAMUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOpPUHM U UX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe apmwxkenne. Auddysus. Xapakrep IBUKEHHUS U B3aMMOACHUCTBHUS YaCTHIl BEIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenpe wuneanpHOoro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISIPHO-KMHETHYECKON TEopun
U/IeTbHOTO ra3za. AOCOJIIOTHAS TEMIIEpaTypa Kak Mepa CpeaHel KNHETHUECKOW YHEPTUHU TETJIOBOTO
IBWKeHUs dactun raza. lllkama temmnepatyp KenbBuna. ['a30Bble 3akOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlambrona. M3ompoiecchl B MIACAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMUECTBOM BelmlecTBa. ['paduueckoe mpeacTaBieHHE H30IMPOILECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThI, [OKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIIecTBa, (ororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUH.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Monens, nirocTpupyronas Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUSI ¥ TEMIIEPATyphl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucreMa. BHYTpeHHs OJHEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl €€ u3MeHeHus. KomuuecTBo TemioTsl U paboTa. BHyTpeHHssI 3Heprus OAHOATOMHOI'O
UJCANbHOrO rasa. Buasl Termonepenadn: TEIUIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeIbHas
TEIIOEMKOCTB BellecTBa. KoJM4yecTBO TEMIOTHI U TEIUIONEPEIAUE.

[Tonsitne 06 agnabaraoM mporiecce. [lepBriil 3akoH TepMoauHamMuku. [IpuMeHnenne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporneccaM. ['padudeckas uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.

TennoBble MamuHbl. [TpuHIUOBL neiicTBUs TeroBeix MammuH. [IpeoOpa3oBaHus sHepruu B
TerioBbix MamuHax. Kosdduuuent noneznoro neiicteus TemioBoi Mamuubl. [ukn Kapho u ero
KO3(DPUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOJIEMBI TETIIOIHEPT€TUKH.

TexHuuyeckue ycTpoicTBa U NMpakTUYECKOe MPUMEHEHHUE: TBUraTellb BHYTPEHHErO CrOpaHusl,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruy Tesla Py COBEPIIEHUH padOoThl: BbUIET MPOOKU U3 OYTHUIKH
NoJ JEHCTBHEM CXKaToro BO3JyXa, HarpeBaHue d(dupa B JIaTyHHOH TpyOke MyTEM TpEeHUs
(BuaeoIeMOHCTpAaIus).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENSl BHYTPEHHETO CrOpaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt



[TapooOpa3oBanue u KoHAeHcalus. Mcnapenne u kuneHue. AGCONIOTHAS U OTHOCHTEIbHAS
BJIQXXKHOCTh BO31yxa. HacwllieHHBI map. YaenpHas TeIuioTa napooOpazoBaHMs. 3aBHUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe tenmo. Kpucrammmdyeckue u amopdHbIe Telaa. AHU30TPOIHUS CBOHCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuainbl. llnaBnenwe u KpucTam3anus. Y AenbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpPOHMCTBA U MPAKTHUYECKOE TPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMH MOJIYYEHUS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YMCJIE HAHOMATEPHUAIIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIAKHOCTH.

HaGmonenue narpeBaHus ¥ IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHrie OTHOCUTENBHOU BJIaXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuxa

DnekTpusanus Tea. DIeKTpudecKuid 3apsia. [IBa Buaa snekTpuueckux 3apsiaoB. [IpoBoaHuky,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUECKOIO 3aps/ia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbIi 27IeKTpUUECKHM 3apsi. DIIEKTPHUUECKOE
nosie. Hanmpsk€HHOCTB 3eKTpudeckoro mnoiid. IIpvuHIMN cynepno3uuuu 3JIEKTPUUECKUX MOJICH.
Jluanu HanpsSKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun snextpocratrueckoro nois. [lorennunan. Pasnocts motennuanos. [IpoBoguuku
U JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM TToJie. JluaiekTpruieckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. DIEKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUUECKAsT 3allUTa, 3a3€MJICHHE DJIEKTPONpPUOOpPOB, KOHIEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIT JAEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsKEHHBIX TEl.

[TpOoBOTHUKY B AIEKTPOCTATUUECKOM TIOJIE.

DINeKTpOocTaTUYECKas 3allluTa.

JIMPNeKTpUKU B SJIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUJIOLIAAU IUJIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUSI 3JEKTPUUYECKOro TOKa. VICTOUHMKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y AEIbHOE CONMPOTUBICHUE BenlecTBa. [lociaenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHUE POBOHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKa.

ONEKTpOABMKYIIAasl CUJIa U BHYTPEHHEE COIPOTUBIIECHUE MCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) 2JIEKTprUecKoil mernu. KopoTkoe 3aMbIkaHmeE.



DIEKTPOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonnynpoBonHuku. CoOCTBEHHAs U IPUMECHAsI IPOBOJAUMOCTb IIOJYIIPOBOIHUKOB. CBOMCTBa
p—n-nepexona. [lonynpoBoAHUKOBBEIE TPUOOPBI.

ONEeKTpUYECKU TOK B pacTBOpax M pacijlaBaX dJIEKTPOJIUTOB. JIEKTPOIUTUYECKAS
Jucconuanus. JNEeKTPOIIn3.

OnexTpuueckuil ToK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psald. MonHus.
[Tnasma.

TexHHUYEeCKHEe YCTpOMCTBA U IPAKTHYECKOE NMPUMEHEHHE: aMIIEpMETpP, BOJBTMETpP, PEOCTar,
UCTOYHMKHA TOKA, OJIIEKTPOHArpeBaTEeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENBHBIE  MPUOOPHI,
TEPMOMETP  COIPOTHBIIEHUS,  BaKyyMHbIH  JMOA,  TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LMJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAX
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

IIpsiMoe wu3MepeHue SIIEKTPOABIKYINEH Cuibl. KOpoTkoe 3aMbIKaHHE TIabBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

N3mepeHnne 31eKTpOABMKYIIEH CHUiIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGnronenue snextponusa.

Me:xknpenameTHble CBSI3U

N3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 10 Kilacce OCYIIECTBISETCS € Y4ETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHME, HAy4yHbIH (aKkT, TUMOTe3a, (QHU3MUECKas BENUYMHA, 3aKOH, TEOpHs, HaOIIo/eHHe,
HKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JHHEWHHas (yHKuMd, napaboia, runepbona,
uX rpaduku U CBOICTBa, TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIUMH HA OCH KOOpAMHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBM)KEHHE B >KHMBOHM mpupoje, Auddy3us, ocMOC, TEmI000MeH
’KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpENauM, TEIIOBOE PABHOBECHUE), IIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: OUCKPETHOE CTPOEHHE BEIIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHasi Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, )KMJIKOCTEN U ra3oB, IEKTPUUECKUE CBOMCTBA
METAJIJIOB, YIEKTPOJIMTUYECKAs TUCCOLMALINSL, FAJIbBAHNKA.

l'eoepaghus: BNaxXHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUM C HCIONb30BAHUEM MEXAHHU3MOB, Y4ET TPEHUS B
TEXHHUKE, MOALIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXPAHEHMsI HMIIyJIbca B TEXHUKE (pakera,
BOJIOMET U ApYyTHUE), ABUTaTeNIb BHYTPEHHETO CrOPaHus, IapoBas TypOMHA, OBITOBOI XOJIOUIBHUK,
KOHAULMOHED, TEXHOJOTUH IOJIyYE€HUSI COBPEMEHHBIX MAaTEPHUaAjIOB, B TOM YHMCIIE HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTMH, D3JIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpPOB, KCEPOKC,
CTPYWHBI TPHHTEP, AJIEKTPOHATPEeBATEIbHBIC TNPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI,
raJlbBaHMKa.



11 KIIACC
Paznen 4. DaekTpoanHaMunka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

ITocrosiHHBIE MarHUThL. B3anMo1€iCTBHE MMOCTOSHHBIX MarHUTOB. MarHutHoe mnosie. Bektop
MarHuTHOM MHAYKUMH. [[puHINN cyneprno3uiuy MarHUTHBIX osiel. JIMHuM MarHuTHOM MHIYKLIUH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe Moje npoBoAHMKAa ¢ TOkoM. KapTuHa NMHUMNA WMHAYKUMM MarHUTHOTO MOJIsS
JUTMHHOTO MPSIMOTO MPOBOJHKMKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM. OTbIT
Opcrena. BzaumopaencTBue NpoBOAHUKOB C TOKOM.

Cwita Amniepa, €€ MOJlyJIb U HalPaBIICHHE.

Cuuia Jlopeniia, e€ Moaysb U HampaBlieHUE. [[BrkeHHEe 3apsSKEHHOM YaCTHUIIbI B OJTHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenua.

SIBneHne  JNEKTpOMAarHUTHOM MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykunu dapanes.

BuxpeBoe nanekTpuueckoe TMoje. INEKTPOJABIDKYIIAs CHia HMHAYKIHH B TIPOBOJTHHUKE,
JBUKYIIEMCS TIOCTYATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBIE€HHE CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKUA C TOKOM.

DIIEKTPOMAarHuTHOE I0JI€.

TexHudyeckue yCTpOMCTBA MW  TNPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHBIE MAarHHTHI,
3JIEKTPOMArHUThl, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH W3MEHEHHUS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

Uccnenoanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnast cuctema. CBOOOmHBIE MeXaHWYECKHWE KojeOaHus. [apMoHWYECKue
konebanus. Ilepuon, wacrora, ammmryga u (aza xonebanwii. [IpyXUHHBIH MasTHUK.
MatemaTuueckuil MasiTHUK. YpaBHEHHE rapMOHUYEeCKUX kosiebanuil. [IpeBpamienue s3Hepruu npu
TapMOHHYECKHUX KOJICOaHMSIX.

Konebartenbubiit  koHTYyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoyieOaHUs B HA€aIbHOM
KoeOaTeIbHOM  KOHType. AHAIOTUS MEXKIy MEXaHWYeCKHMH U 3JIEKTPOMArHUTHBIMU
koneOanusimMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJICAJTHLHOM KOJeOaTeIHbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaloluX KoieOaHUSX. BBIHYXIEHHblE MEXaHUYECKHE KOJEOaHUS.
Pe3onanc. BeinykaeHHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUS.

Ilepemennbii ToKk. CHHYCOUIAJIBHBIN MEPEMEHHbIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIBI TOKA U HATIPSKEHUS.



Tpanchopmarop. IlpousBoacTBo, mepenada W MOTpeOJIeHUE DIECKTPUUCCKON DHEPTUH.
DKOJIOTUYECKUE PUCKH TpU TMPOU3BOJACTBE 3leKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HU.

TexHu4eckue yCTpOUCTBA U MPAKTUYECKOE ITPUMEHEHHUE: JIEKTPUIECKUI 3BOHOK, FEHEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KosieOaTeNIbHOM CHUCTEMBbl (MPYKUHHBIM WM MaTeMaTUYECKUN
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CWJIBI  TOKa W HAmpsDKEHUST OT  BpPEMEHH)  JUIs
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc mpu mociaenoBaTenbHOM COCIMHEHHH PE3UCTOpA, KATYIIKA WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a HA HUTH OT JIJIUHBI HUTH U
Macchl rpysa.

WccnenoBanue miepeMeHHOr0 TOKa B 1€MW W3  TOCIEAOBATEIIBHO  COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUMmMHbvle 60JIHbL

Mexanudeckue BOJHBI, yciioBUs pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
nHa BosiHbI. [lomepednsie U nmpoaoabHble BOJIHBL. MHTEepdepeHius u nudpakius MeXaHHIeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS HW3JIYyY€HUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHrtanus BekTopoB E, B, V B snexkrpomarautHOi BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHMe,  TMpelioMJICHHe,  TonsApu3auus,  Audpakius,  uHTepdepenuus.  CKOpOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 2JeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4YeCKHe YCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHHE: MY3BIKAJIIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBass IUArHOCTHKAa B TEXHUKE W MEIMIIMHE, pajap, pPaJIuONpPUEMHUK, TEIEBU30P,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEUHBIX U TMTPOJIOJIBHBIX BOJH.

Koneo6:mrommeecs Teno Kak UCTOUHUK 3BYKa.

HabGnronenue oTpaxxeHUs U IPEIOMIICHUS MEXaHUIECKUX BOJH.

Hab6monenue natepdepeHnu u AUPpaKkiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rPOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJIeOaHHIA.

HccenenoBanue CBOKWCTB JE€KTPOMArHUTHBIX BOJIH: OTPaKCHUE, PEIOMIIEHUE, MOISPU3aLUs,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. IIpsmonuHelHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM Cpene.
JIyd cBeta. ToyeuHBIN UICTOYHUK CBETA.

OtpaxkeHue cBera. 3akOHBI OTpaxkeHHsS cBera. llocTpoeHue H300paKeHUH B IUIOCKOM
3epKaie.

[Tpenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb MPETOMIICHHS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa NoJIHOrO BHYTPEHHETO OTPAKECHUS.



Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBerta. L[Ber.

Cobuparomue 1 pacceuBatomue JUH3bl. ToHKast nTuH3a. POKYCHOE PACCTOSHUE M ONTUYECKas
cuina ToHKOM nuH3bL. [locTpoeHue wn300pakeHHIl B COOMpAONIMX W PACCEHMBAIOIIMX JIMH3aX.
dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUS HAOTIOICHU S
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLUHUOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

Hudpaxus cera. udpakiuonHas pemérka. Y cioBre HaOMIOIEHUS ITIaBHBIX MAaKCUMYMOB
IpU MMaJJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue YCTpPOHCTBA M TPAaKTUYECKOE MPUMEHEHHe: O4YKH, Jymna, (oToammapar,
NPOCKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, AU(PAKIMOHHAS PEHIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeitHOE pacnpoCTpaHEHUe, OTpaKeHHWEe U IpenoMiieHue cBera. OnTudeckue
npuOOopBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHny crera.

Habnronenue nudpakuuu cBera.

HabGmronenue qucnepcuu ceta.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHnue nokasaresns IpeJoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJILHOMH T€OPUU OTHOCUTEIbHOCTH

['paHuipl NMPUMEHMMOCTH KJIAcCMYECKOM MexaHuku. llocrymaTel crnenmanbHOW Teopun
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B  BaKyyme, IPUHIUI
OTHOCHUTEIIbHOCTH DUHILTEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHU U COKpAIlleHNE JJTUHBL.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacCChI ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Pa3nea 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. @opmyna [lnanka cBs3u sHepruu (OTOHA C €ro YAaCTOTOW. DHEPrus U MMITYJIbC
dboToHa.

OtxkperTe u uccaenoanue pororddexra. Onbitel A. I'. Croneroa. 3akoHbl GoTodpdekTa.
VpaBuenne DitnmTeitHa 1751 hoTodddexra. «KpacHas rpanuia Gorodddexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE NEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M TPAKTUUYECKOE MpHUMEHEHHe: (OTODIEMEHT, (PoTomaTUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporodddekra.

CBeToauoI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma



Mopens atroma Tomcona. Ombitel Pezepdopaa mo paccesauto o -dactui. Ilmaneraphas
mognens aroma. I[locrynatel bopa. M3nydyenue u mornomieHue (OTOHOB MpPU INEPEXOJEe aToma C
OJIHOT'O YPOBHSI 3HEpruu Ha Apyroi. Buael ciekTpoB. CeKTp ypoBHEN SHEPTUH aTOMa BOAOPOA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyispHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJIbHBIM  aHaAIWU3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTE.

Llemoncmpayuu

Moguens onsita Pesepdopra.

OrnpenesieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Habmroienue nuHedvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINUE CIOXKHOCTh CTPOCHUS sAnpa. OTKpPbITUE PATUOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompeneneHuIo COCTaBa paJHOaKTHBHOTO u3inydeHusi. CBoiictBa anbda-,
Oera-, raMMa-u3iny4deHus. BiusHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeiTHE TIpOTOHA W HelTpoHa. Hyknmonnas monens sipa [eisenOepra—MBanenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaz. DJIEKTPOHHBIH M TO3UTPOHHBIN Oera-pacnaa. ['amma-uzmydeHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES S1€Ep.

Anepuwiii  peaktop. Tepmosinepusiii cuHTe3. Ilpobmembl W NEpCNEeKTHBBI  AAEPHOM
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTrETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHnueckne yCTpONCTBAa M IPAaKTUYECKOE IPHUMEHEHHE: NO3MMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3MKH

Otansl pa3BUTHs acCTpoHOMUHU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUM.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sspKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. ConHeunas akTUBHOCTb. Mictounuk sHeprun CosiHLa U 3BE311. 3BE3/bI, MX OCHOBHBIE
XapaKTepUCTUKHU. JlmarpaMma «CHEKTPAJIbHBIM KJIAcC — CBETUMOCTb». 3BE3AbI TJIaBHOU
MOCJIEOBATENBHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETMMOCTb»  JJIsl  3BE34  IJIaBHOMU
IIOCJIEIOBATEbHOCTH. BHyTpeHHee cTpoeHune 3BE34. (COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKAECHNN U 3Botolnu CoslHIA U 3BE31. DTalnbl XKU3HU 3BE3 L.

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxenne u nrxenue Connua B ["amaktuke. Tumbl
rajakTuk. Paguoranaktuku U kBazapsl. UEpHbIE ABIPEI B sIpaxX TaaKTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon XaO0Oma. PaszOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



Habmoienust HeBOOPYXEHHBIM TJ1a30M C UCMOIb30BaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
OTIpEeNIeJICHUs] TIOJNIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nojaymapus u ipkue 3BE3/1bI.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponb ¢u3uku 1 aCTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIMAITBHON U 3TUYECKOM
cdepax IesTEIbHOCTH YeJI0BEeKa, POJib U MECTO (PM3MKHU M aCTPOHOMHUU B COBPEMEHHOW HAy4YHOMH
KapTUHE MHUpa, poyib (U3MYeCKOH Teopud B (POPMUPOBAHMM TPEACTABICHUH O (U3NIECKOI
KapTUHE MUpPa, MeCTO (U3MYECKON KapTHUHBI MHUpa B OOIIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJE.

Me:xknpeameTHble CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcs € Y4ETOM
COJIepKATEIbHBIX MEXKIPEJAMETHBIX CBSI3€l ¢ KypcaMl MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C M3YYEHHEM METO/J0B HAyYHOI'O IO3HAHUS:
ABIICHUE, Hay4dHbI (QakT, runoreza, ¢u3MyUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOACHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHWe CUCTEMbl YPaBHEHHM, TPUTOHOMETPHUYECKHE (PYHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbHl U HX
MPOEKIIMA Ha OCH KOOPAMUHAT, CJIOKEHHE BEKTOPOB, MPOHM3BOJHBIC JIIEMEHTAPHBIX (DYHKIIUH,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextpuueckue sSBICHUS B )KUBOU MpHUpOJE, KoueOaTelbHbIe TBUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKHE SIBIICHUS B KUBOU MIPUPOE, AEUCTBUE PAIUALIUU HA KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME AaTOMOB UM MOJIEKYJ, KpHUCTAJNIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAUIMYECKON PEIIETKH, CIEKTPaJIbHbBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3eMJIM, 3aJ€KH MAarHUTHBIX PyA, (OTOCHEMKA 3EMHOMN
ITOBEPXHOCTH, IIPEICKA3AHNUE 3EMIIETPSICEHUM.

Texnonozus: TAHUM HIEKTpoIlepenayd, T'€HEepaTop NEPEMEHHOTO TOKa, AJIEKTPOJBUraTelb,
UHAYKIIMOHHAs TMe4b, pajgap, paguoNpUEMHHK, TEJIEeBU30p, aHTeHHa, Tenedon, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COTHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOrO mpenMera «Du3uka» Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUS
(6a30BBIi1 YPOBEHB) JOMKHO 00ECTICYUTH JOCTHKEHUE CIEIYIOMINX JTUYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHUS ydeOHOro mnpeamera «Du3uka» TOMKHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEU
MO3UIUEN TUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlM, TO3UTUBHBIX BHYTPEHHUX YOEXKIIEHUH,
COOTBETCTBYIOIINX TPAJIUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITA U ONBITA JEATEILHOCTH B MPOIIECCE peaanu3alii OCHOBHBIX HAIPABJICHUN BOCHUTATEIbHOM
JIeITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

Cc(hOpMUPOBAHHOCTh  TPAKIAHCKOM  TO3MIMM  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE TPATUITMOHHBIX OOIIEUETOBEUECKUX TYMAHHCTHYECKUX U JEMOKPATHUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HWHTEpPEcCax TPa)KTaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;



YMEHHE B3aUMO/ICHCTBOBATh C COIIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIHSIMH
Y Ha3HAYCHHEM;

TFOTOBHOCTH K TYMaHUTAPHON U BOJOHTEPCKOM JIEATCIILHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOPMHPOBAHHOCTh POCCHICKON I'PaXKTaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKCHHUSIM POCCHMCKUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIIMIO M IMPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTHUPYSCh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHMBOIO OYAYyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEPEC K Pa3InuHbIM chepam mpoPecCHOHATBHON ASSITETLHOCTH, B TOM YHCIIE CBI3aHHBIM C
Gu3MKOl W TEXHMKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieid mnpodeccuu u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHHI0O W CaMOOOpa3oBaHHUIO B 0oOyacTH (DU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0OrM4€eCKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh  JKOJOTHYECKOH KYyJIbTYphl, OCO3HAHHWE TJOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHHE JIEUCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LEIeH
YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIpeHue OmbITa JEATSILHOCTH YKOJIOTHYECKOW HAPABIEHHOCTH Ha OCHOBE MMEIONTUXCS
3HaHM TT0 PHU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyeckoil HayKu;

OCO3HAaHHE I[IEHHOCTH HAy4YHOW NEeSATENIbHOCTH, TOTOBHOCTh B TpoOIlecce H3yueHUs (PpU3uKu
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIFHOCTh MHIUBHTyaIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jjornueckne geicTBUS:

CaMOCTOSITENIbHO (POPMYJIHPOBAaTh M aKTyaIM3UpOBaTh TMpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNIEeNATh eI JACSITeIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JOCTUKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMATPUBAEMBIX (DH3NUECKUX SBJICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBbI C YIETOM aHAM3a UMEIONIUXCS MaTepUaIbHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OILICHHMBAaTh COOTBETCTBUE pE3YJIbTATOB LEJSAM,
OIICHUBATh PUCKH IMOCIICICTBHUI IESITCIBHOCTH;

KOOPJAVMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSX peajbHOr0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBarenLCKue AeiCTBHSA.

BIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUYEBBIMHU TMOHATHSAMH U MeTojamu (pu3mdeckoin
HayKH;



BJIQJIETh HaBBIKAMH Y4eOHO-HMCCIIEIOBATENbCKOW U TMPOEKTHOW AESITeNbHOCTH B 001acTu
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY IOWCKY METOJOB PEIICHUS 3a/1ad
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3INYHBIX METO/I0B IO3HAHMUS,

BIAJCTh BUJAMU JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHWSA, €ro HMHTEpIIpEeTaIuH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHbIX Y4E€OHBIX CHTYaIMsX, B TOM YUCJIE MPU CO3AAHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh [IPUYMHHO-CJIEACTBEHHBIE CBSI3U M AKTYyaJIM3UPOBATh 33/1a4y, BbIIBUTATh TUIIOTE3Y
e€ pelleHus, HaXOIUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3aaBaTh apaMeTphbl
Y KPUTEPUU PEILICHNUS;

AQHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEUICHUS 3aJa4yd pe3yJbTaTbl, KPUTUYECKH OLICHUBATh
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (HOpPMYIHUPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JEATEILHOCTH, B TOM
qHCIIe IPU U3YYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIACTh KU3HEACITSILHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEAIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTEePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMU TMONy4YeHHUs] HHPopManuu (PU3HUECKOro COAEpKaHHUS M3 HCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBJISITh TOWCK, aHalu3, CHUCTEMAaTU3ALMI0 U
UHTEPIIPETANIO UHPOPMALIMK PA3IMYHbIX BUIOB U (POPM MpeacTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAIUH;

UCIIONIb30BaTh CPEACTBAa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AI[MOHHBIX 3a7a4 C COOJIIOJCHHEM TpeOOBaHUMN
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI, PecypcocOepeKeHHs, MPaBOBBIX M ATHYECKHUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

CO3/aBaTh TEKCThl PU3NYECKOTO COJEPKAaHUS B PA3IMUHBIX opmaTax ¢ y4ETOM Ha3HAuUCHUS
uHpOpMalMid W 1ENeBOM ayJAUTOPUH, BHIOMpas ONTUMAIbHYIO (OpPMYy TPEACTAaBICHUS U
BHU3yaJIU3alUU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYIIECTBISATH OOIIEHHE Ha ypokaX (DU3UKHU M BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh NPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BBIOMPATh TEMAaTUKy W METOJBI COBMECTHBIX JCHCTBUH C Y4ETOM OOIMMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATH IIEJIU COBMECTHOM JEATETHFHOCTH, OPTaHNU30BBIBATH M KOOPAMHUPOBATH JACHCTBUSA
o €€ JOOCTMKEHMIO: COCTaBJIATh IUIAH JIEWCTBUM, pacCHpenensaTh pPOJU C YYETOM MHEHUH
Y4aCTHUKOB, O0CYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaY€CTBO CBOETO BKJIA/Ia U KaXJIOTO YYaCTHUKA KOMAH/IbI B OOIIUN Pe3yNbTar 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IPOEKTHI, OLIEHMBATh HJEU C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEICHHUE B PA3JIMYHBIX CUTYalUsAX, IPOSBISAThH
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEIHHOCTh B 00NACTH (PU3UKH U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHMs] PacuyE€THBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI MPAKTUYECKOH paboThl ¢  yuyé€TOM HMMEIOUIMXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

J1aBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuupsaTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpOBATH €ro, OpaTb Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIUU B 00JIacTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTH, OIICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HABBIKAMU MO3HABATENILHOM periekcHr Kak OCO3HAHUs COBEPILIAEMBIX JCUCTBUN U
MBICJIUTENIbHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

IPUHUMATD ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B mporecce mOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTrpamMMbl MO (QU3UKE s
YPOBHSI CpeAHero oOmiero obpa3oBaHus y OOYyYarOmIUMXCS COBEPIIEHCTBYETCS 3MOILMOHAIBHBIN
UHTEJUIEKT, MPeANoaraloumi copMIUpOBaHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOUIET0 CIIOCOOHOCTHh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIUpPOBaHMs, BKIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHME, CIOCOOHOCTh aJaNTUPOBAThCS K SMOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHUBALlUM, BKJIOYAIOUIEW CTPEMIIEHME K JOCTHKEHHIO ILIEJIM U YCIEXY,
ONTUMMU3M, HUHUIIMATUBHOCTh, YMEHUE JIEWCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMATh HMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
YUUTBIBaTh €ro MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAOLINX CIIOCOOHOCTh BBICTpaMBAaTh OTHOLIEHHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh Ha MpPUMEPaxX pPOJb U MECTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI IPUMEHEHUS M3YUEHHBIX (PU3MUYECKUX MOJelNeil: MaTepuanbHas TOYKa,
MHeplIHalbHas cucreMa oTcuéra, aOCOIIOTHO TBEPAOE TENO, WJCAIbHBIM ra3, MOJEIN CTPOCHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TN, TOYCUHBIH SJCKTPUUECCKUN 3aps]l MPU peIIeHUH (PU3nuecKux
3ajad4;

pacrio3HaBaTh (pU3MUECKUE SBJIECHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHHS BEINECTBA M DJICKTPOJUHAMMKHU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABIKEHHE, CBOOOHOE MTaICHHUE Tell, IBUKCHUE
[0 OKPY’KHOCTH, MHEpLUs, B3auMoJeicTBHE Tel, TU(Qy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHUE
KHUJIKOCTeW W TBEPABIX TEJ, U3MEHEHHE 00bEMa TeN MpU HarpeBaHuU (OXJAKICHHH), TEIUIOBOE
paBHOBECHE, HWCIApPEHHE, KOHICHCALHWA, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAXXHOCTb



BO3/yXa, MOBBIIIEHUE JABJICHUS Ta3a IPU €ro HarpeBaHWU B 3aKPHITOM COCYAE, CBSI3b MEXAY
napaMeTpaMM COCTOSIHUSA I'a3a B U30MPOLIECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsII0B;

OIKCBIBATh MEXAHUUYECKOE JABUKEHHE, UCIIOJIb3Ys (PU3MUECKUE BEJIMUMHBI: KOOPIANHATA, yTh,
IepeMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMIYJbC Tejla, KNHETUYeCKasl dHeprus,
NOTEHIMAJIbHAsl SHEPrus, MeXaHWuyeckas paboTa, MeXaHM4YecKas MOUIHOCTb, INPU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PU3UYECKHI CMBICI HCIIOJBb3YEMbIX BEJMUMH, X 0003HAYCHUS U €AMHUIIB,
HaXOJUTh (POPMYJIBL, CBS3bIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMUYHUHY C IPYTMMHU BEIMYMHAMU;

ONMCHIBATh M3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJIEHUS, MWCIIONIb3Ys
¢du3nyeckue BEIMYMHBL: JaBJIEHUE ras3a, TeMIleparypa, CpelHsAs KHHETHYecKas JSHEeprus
XA0THYECKOr0 JBM)KEHUS MOJIEKYN, CpPEJHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHSAS JHEprus, pabora raza, Kod(pQUIMEHT IMOJE3HOTO JCHCTBHUS TEIUIOBOTO
JIBUTATEIIs; IPU ONMCAHUU IIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIb3YEMbIX BEJIMYMH, UX
0003HAUCHHSI U EMHHUIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYHHY C
JPYTUMH BEJIMUUHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA U D3JIEKTPUUECKUE SIBICHUSA
(mporecchl), HMCMOb3ysl (PU3MUECKUE BEIMUYMHBL: 3JIEKTPUUYECKUN 3apsj, 3JEKTpUYEecKoe IIOoJe,
HaNpsDKEHHOCTD 10JIs, MOTEHIIMAJI, Pa3HOCTh OTEHIIMAJIOB; IIPYU ONKUCAHUU MPABUIBHO TPAKTOBATh
(Gu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIUYHMH, UX 0003HAYEHUS U €JUHMIIbI; YKa3bIBaTh (hOPMYJIbI,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHaM3UpPOBaTh (U3MYECKHUE IPOLECChl U SBICHUS, HCHOJb3yd (PU3UUECKUE 3aKOHBI U
OPUHLMIBL 3aKOH BceMupHoro tsrotenusi, |, Il u Il 3akonel HploToHa, 3aKOH coxpaHeHuUs
MEXaHUYECKOM HEpruu, 3aKOH COXPAHEHUS HMIIYJbCa, NPUHLUI CYNEPHO3ULMU CUJ, MPUHLUI
paBHONpaBUs HWHEPLMAIBHBIX CHUCTEM OTCUETa, MOJEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHMUS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOTO ABUKEHUS MOJIEKYJ
¢ a0COJIIOTHOM TeMIepaTypoil, NEPBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUSI JIEKTPHUUECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pas3nuyarh CIOBECHYI (HOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMIbBI JEHCTBUS MAalIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3IuyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh HKCIEPUMEHTHI 110 HCCIEIOBaHMIO (U3UYECKUX SBJIEHUI M TPOLECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM, IpU 3TOM (GOpMYyIUpOBATH podiieMy/3aaauy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, coOMpaTh YCTaHOBKY M3 NPEAJIONKEHHOTro 000pyJOBaHUS,
IIPOBOAMTH ONBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYILECTBIISATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIUYMH, [IPU 3TOM BBHIOUPATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHHIE METO/bI OLEHKHU MOTpelrHocTen
U3MEPEHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXAy (pPU3NYECKMMH BEIMYMHAMU C UCIOJIB30BAaHUEM IPSMBIX
U3MEPEeHUl, MpH 5TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHpPOBATH pPE3YyIbTAaThl MOIYyYECHHOMH
3aBHCUMOCTH (PM3WYECKUX BEJIUYMH B BUJE TaONMIl U IpadUKOB, J€NaTh BHIBOJBI [0 pe3ylbTaTaM
UCCIIEJOBAHMSI;

coOnroAaTh mpaBwiia O€30MacHOro TpyAa IpU NPOBEACHUM HCCIEIOBaHUM B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HCCIIEZOBATENIbCKOM M MPOEKTHOM  JIeATENBHOCTH  C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U TJAOOPaTOPHOrO 000PYAOBAHMUS;

pemath pacu€THBIE 33aJjauu C SBHO 33JaHHOM (U3NYECKOI MOJEINbI0, HCHONb3Ys (PU3HnUecKue
3aKOHBl M NPUHIMIBI, HA OCHOBE aHAJINW3a YCJIOBUA 3a/Ja4d BbIOMpaTh (PU3MUECKYIO MOJEIb,
BBIJICNIATE (DU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIC AN €€ pelIeHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAILHOCTH ITOJIyYEHHOT'O 3HaU€HUs (PU3NUECKON BEITUYMHBI;

pelaTh KayeCTBEHHBIE 3aJauyM: BBICTpaMBaTh JIOTUYECKHM HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyKIeHUI C ONIOPOM HAa N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOMCKa, CTPYKTYpUPOBaHMs, WHTEpIpETallid W MpPeJCTaBIeHHUs Y4eOHOM M HaydHO-
HOMYISPHON MH(OPMAIMH, TOTYYEHHON U3 pa3IMYHBIX HUCTOYHMKOB, KPUTUYECKH aHAIN3UPOBATH
noJTy4aeMyro HH(OpMaIuio;



NPUBOJIUTh TPUMEPHI BKJIA/a POCCHICKHX W 3apyOCKHBIX YUYEHBIX-(DU3HKOB B pPa3BHTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIB30BaTh TEOPETHUYECKHIE 3HAHUS MO (PU3KKE B MOBCEIHEBHOW JKU3HU ISl 00ECTICUCHHMSI
0€30MacHOCTH MPU OOpAIICHUH ¢ MPUOOpPAMU U TEXHUYCCKUMHU YCTPOWCTBAMU, JUIS COXpPaHEHUS
3JI0POBBSI U COOJTIOJICHUSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpe/ie;

paboTaTh B TpyHIle C BBHIMOJIHEHUEM Pa3IHYHBIX COLMAIBHBIX POJEH, IIaHUPOBATh PadoTy
TPYIIbI, PAalMOHAIBHO PACHpPENeNsATh OOS3aHHOCTH W IUIAHUPOBATh  JIESATEIBHOCTH B
HECTAHAAPTHBIX CHUTyalUAX, aJCKBATHO OHLCHHUBATL BKJIAA KaXXIA0ro M3 YYAaCTHHUKOB TIPYIIIbI B
pelIeHHEe paccMaTpUBacMOi MPOOIIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poib U MecTO (PHU3MKU B (POPMHUPOBAHUM COBPEMEHHOMH
HAyYHOW KapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJOTUH, B MPAKTHUECKOI
JeSITeTLHOCTH JIF0/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAaHUIBl MPUMEHEHHUS U3YYCHHBIX (U3MUECKUX MOJENeH: TOYEeUHBIH
AIIEKTPUUYECKHUH 3apsil, Tyd CBETA, TOUCYHBI MCTOYHUK CBETA, siZIepHAsi MOJIENb aToMa, HyKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacnio3HaBaTh (U3MUECKUE SBJIICHUS (IIPOIECChI) W OOBICHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN ¥ KBAHTOBOM (DU3MKH: DIIEKTpUYECKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKAa, B3aWMOJICHCTBHE MAarHHTOB, JJIEKTPOMAarHUTHAsS
UHAYKINS, JEHCTBHE MAarHUTHOTO TIOJIA HA TPOBOJAHUK C TOKOM M JBHXKYLIMICS 3apsi,
AIIEKTPOMArHUTHBIE KOJEeOAaHWsI W BOJIHBI, MPSIMOJMHEHHOE PacHpOCTPaHEHUE CBETA, OTPaXKCHHE,
npenomiieHue, HHTephepeHnus, audpakimus W TONsSpH3alUs CBeTa, JUCHEpCUS CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrpdekrt), cBeTOBOE MaBieHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U ICKYCCTBEHHAs PaIlOaKTUBHOCTD;

ONKCBHIBATh HM3YYCHHBIC CBOWCTBA BEIECTBA (DJIIEKTPHUUECKUE, MAarHUTHBIC, OINTHYECKHE,
AIIEKTPUYECKYIO TPOBOAMMOCTh PA3JIMUYHBIX CpPEA) M DIEKTPOMATHUTHBIC SBIIEHUS (IIPOLIECCHI),
UCTIONB3Ysl  (PU3MYECKHE BEIMYMHBI: OJICKTPUYECKUN 3apsia, CHIla TOKa, DJIEKTPUUYECKOe
HanpsDKeHUe, 3JeKTPUYECKOe CONPOTHUBIEHHE, PA3HOCTh MOTEHLUANIOB, 3JEKTPOJBUKYILAs CHIIA,
paboTta TOKa, WHIYKIHMS MarHUTHOTO TOJisA, cuia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTB
KaTYIIKH, SHEPTUs SJICKTPUUECKOTO W MArHUTHOTO TOJNeH, Mepuoj] W dYacToTa KoyieOaHWil B
KOJIeOATETFHOM KOHTYpE, 3aps] M CHJIa TOKa B TIPOIECCe TapMOHUYECKHX DJIEKTPOMATrHUTHBIX
KonebaHui, (QOKYCHOE paccTOSHHUE M OINTHYecKas CHUia JIMH3bI, TpPU OMHCAHUU MPABUILHO
TPAaKTOBaTh (PM3UIECKUN CMBICI HCIIOJIb3YEMbIX BEITMUMH, UX 0003HAUYCHUS U €AMHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BETHUYUHAMU;

OIHCHIBATH N3yYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOLIECCHI, HCTIONB3YsI (PU3MUECKUE BETUINHBI:
CKOPOCTh IJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, SHEPTUsS U UMITYIbC (HOTOHA,
NepUOJT TIONTypaciiaja, DHEPTUs CBSI3M aTOMHBIX Sep, NMPH OIMCAHWW TPABHILHO TPAKTOBATH
(bu3UYECKU CMBICT UCIIOJIb3yEeMbIX BEJIMYMH, X 0003HAYCHUS U EAMHHMIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3UYECKYI0O BEJIMYMHY C JPYTUMHU BEIIMYMHAMHE, BBIUHCIIATH 3HAUCHUE
(bu3UYECKOI BETUYMHBL;

aHATM3UPOBaTh (U3NYECKHE TPOLECCHl W SBICHHS, HCIONB3YyS (U3NYECKHE 3aKOHBI H
MPUHIUILL: 3aK0H OMa, 3aKOHBI TIOCTIEIOBATEIBHOTO U MApaIETbHOTO COSAMHEHUS TIPOBOIHUKOB,
3akoH JDkoyns—JIeHna, 3akoH AJIEKTPOMArHUTHOM HWHAYKIMH, 3aKOH MPSMOJUHEHMHOTO
pacmlpoCTpaHEHHUS] CBETa, 3aKOHBI OTPaXXCHHS CBETA, 3aKOHBI IMPEIIOMIICHHUS CBETa, YPAaBHCHHE
OiHmTeHa 1151 GoToddderTa, 3aK0H COXpaHEHHUS SHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHsI AMEKTPHUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHsI MaCCOBOTO YHCIIa, MOCTyNnaThl bopa, 3akoH
paZMoOaKTUBHOTO pacmajaa, MpU ATOM paszinyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH,

OTIpeeNATh HAaNpaBJIeHUE BEKTOPa UHIYKIIMM MAarHUTHOTO MOJIS MPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBae€MOE TUIOCKUM 3€pKaJioM, TOHKOW JIMH301;



BBIMOJHATh OKCIEPUMEHTHI IO HCCIEIOBAHUIO (DHU3UUECKUX SBJIEHUN U TMPOILIECCOB C
WCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHUIA: TIpH 3TOM (HOPMYIUPOBATH MPoOiIeMy/3aaaqy
U TUINOTE3y Y4eOHOTo SKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3 MPENJIOKEHHOTO 000pYAOBaHUSA,
MIPOBOAMTH OMBIT U (OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIEC U3MEpPEHUs (PU3UUECKUX BEITUYMH, IIPU 3TOM BHIOMPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsI M HUCIOJIb30BaTh W3BECTHBIE METOJBI OLIEHKU IMOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH C WCIOJIB30BAHUEM IPSIMBIX W3MEPEHUIL:
IpU 3TOM KOHCTPYHMpPOBaTh YCTaHOBKY, (DUKCHUpPOBATh pPE3yJbTaThl IMOJTYYEHHOH 3aBUCHUMOCTHU
¢bu3nyeCKUX BEIMYMH B BUJIE TaOIHUI] U rpauKoB, JeNaTh BBIBOBI 10 pE3yJIbTaTaM UCCIICOBAHMUS,

coOmonaTh mnpaBuiaa O€30mMacHOro Tpyda IpPH NPOBEIEHUH HCCICIOBAaHMNA B paMKax
yu4eOHOr0  JKCIEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM M  MPOEKTHOM  JESTENbHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pelmiaTh pacu€THbIC 3a7a4d C SIBHO 3aJJaHHOW (PU3NYECKOW MOJEINbI0, UCTIOIb3Ys (hrU3udecKue
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHaJW3a YCJOBHS 3aJayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIICTIATh (DUM3HUECKHE BENUYMHBI U (HOPMYINbI, HEOOXOJUMBbIe UIsi €€ pelIeHHs], MPOBOIUTH
pacu€Thl M OIIEHWBATh PEATbHOCTH TOTYYEHHOTO 3HAYCHUS (PU3UIECKOM BETHUNHBI;

peliaTth KayeCTBEHHbIC 3a/layd: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUYMBYIO IIETIOYKY
paccyXJIeHH ¢ ONOpOoN HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 33/7a4 COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYpUPOBAaHMs, HWHTEpPIpPETallMU U IMPEACTaBICHUS Y4eOHOW U HaydHO-
MOMYJSIPHON HH(POPMAIMH, MMOJTYYSHHON U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUUYECKU aHAIU3HPOBATH
MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSACHATH MPUHIUIBI ACUCTBUS MAIlIWH, MPUOOPOB U TEXHUYECKHX YCTPONCTB, pa3inyaTrh
yCIIOBUS UX 0€30MacCHOT0 UCIOIb30BaHUS B TOBCEIHEBHOM JKNU3HH;

MPUBOJIUTH TPUMEPHI BKIAJa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHOMN JKU3HU JUIsl 0OecreueHust
0€30MacHOCTH NMpHU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPOICTBaMHM, U COXpPaHEHHS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B IpYMIE C BHIIOJHEHUEM Pa3IMUHBIX COLMAIbHBIX POJIEH, MIIaHUPOBATh padoTy
TPYONbl, palMOHAIbHO pacHpeneNaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATENBHOCTH B
HECTaHJAPTHBIX CUTYaIMsAX, aJeKBATHO OIICHWBATh BKJAJ KaXXJOTO W3 YYAaCTHHUKOB TPYIIBI B
pelieHre paccMaTpUBaeMOi IPOOIEMBI.



HaumeHnoBaHue pa3aesioB 1 TEM

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoaunyecTBo yacoB

DJIeKTpOoHHBIe (HU(ppoBLIE)

Ne n/n NpOrpaMMbl Bcero Korrpoasnrie Hpaxraaeckue o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
Paznea 1. PU3UKA U METOAbI HAYUHOI'O ITIO3HAHMUS
11 OusnKa 1 MeTo, ayJHOTO TIO3HA 2 bubmorexa [IOK
' VISHEA H METOZRI HayHOTO nosHanit https://m.eds00.ru/7f41bf72
HTtoro mo paznenay 2
Pazgen 2. MEXAHUKA
bubaroreka [TOK
21 Kunewarika S https://m.edsoo.ru/7f41bf72
bubarorexa [JOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubanorexka [JOK
2.3 3aKOHBI COXpPaHEHUSI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETHUECKOH 9 1 bubaunorexa [JOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
3.2 OCHOBBI TEpMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSTHUS BEIIECTBA. 5 Bubnuorexa IIOK
' da3oBbIe MEPEXOBI https://m.edsoo.ru/7f41bf72
HTtoro mo pazneay 24
Paznea 4. DJJIEKTPOANHAMHUKA
bubnnorexa [IOK
4.1 DUeKTpOCTATHIA 10 . ! https://m.edsoo.ru/7f41bf72
42 IocrostHHBIN 3nekTpudeckuit Tok. Toku B 12 2 2 bubanorexa [JOK
' pas3JIMuHBIX cpenax https://m.edsoo.ru/7f41bf72
HToro no pasnpeny 22
Pe3epBHOE Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 5 5



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

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB U TeM JJieKTpOoHHbIE (HU(poBHIE)
n/n MporpaMMbl Bceero Kontposburie Hpaxruyeckue 00pa3oBaTeJIbHbIE pecypehl
padoTsI padoTsI
Pa3gen 1. JJIEKTPOOANHAMUKA
1.1 MarsuThoe nose. eKTpoMaruTHas 11 1 3 Bubnuorexa LIOK https://m.edsoo.ru/7f41c97¢
UHITYKIHS
Hroro no paszneny 11
Pa3aen 2. KOJJEBAHUWSA U BOJIHBI
2.1 Mexauuueckue 1 S1eKTPOMArHHTHbIe 9 1 Bu6nuoreka I1OK https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
2.2 MexaHUYECKHE U IIEKTPOMATHUTHBIC BOJIHBI 5 1 Bbubnuoreka IJOK https://m.edsoo.ru/7f41c97¢
2.3 Ornruka 10 3 bubmmoreka IJOK https://m.edsoo.ru/7f41c97¢c
Htoro mo pazneny 24
Pasnea 3. OCHOBBI CHE].[I/IAJIBHOﬁ TEOPUU OTHOCHUTEJIBHOCTH
3.1 OcHOBBI CremaLHOi TeopuH 4 1 bubmunoreka IJOK https://m.edsoo.ru/7f41c97c¢c
OTHOCHTEIbHOCTH
Hroro 1o pasmeiy 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 DJIleMeHTHI KBAHTOBOM ONTHKH 6 bubnunorexa IJOK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aroma 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 AToMHOE 71pO 5 bubnuorexa IJOK https://m.edsoo.ru/7f41c97c
Hroro mo pazmery 15
Pa3aen 5. JJIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKU
5.1 ‘ DJIeMEHTHI ACTPOHOMHUH U aCTPOPUHKH 7 1 bubnuoreka IJOK https://m.edsoo.ru/7f41c97¢c
Hroro 1o pasmeiy 7
Pa3zgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 ‘ O6o61arolee HOBTOPEHUE 4 bub6anorexa IIOK https://m.edsoo.ru/7f41c97c
Utoro mo paszaeny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB ITO [TPOTPAMME 68 4 7
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
 Owmsmka, 10 xmacc/ Mskumes [.4., ByxoBueB b.b., Corckmii H.H. mom penakuueii
[TapdentbeBoit H.A. — M.: AkunonepHoe o6miectBo «3narensctBo «IIpocBenienne»
* Ousmka, 11 xmacc/ Msakume [.JI., byxosues b.b., Uapyrum B.M. mnox penakiueii
[TapdentbeBoit H.A. — M.: AkunonepHoe oo6mectBo «M3narensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. ®uszuka. 10 kmacc. YueOHUK a1 001Ie00pa3oBaT. OpraHu3aluii ¢ MPUI.HA JJIEKTPOHHOM
HocuTene: 6a3oBbli U npoduibHbIi ypoBHH/ I'.S1. Mskumes, b.b. Byxosues, Corckuit H.H./ M.:
IIpocsemenue, 2020.
2. Kynepmreitn F0.C. ®usuka. [AuddepennmrpoBannsie KOHTposibHBIE padoThl.7-11kmacc. CII6.:
W3na. Hom «CeHtsa6pb», 2015.
3. ®uzuka. «kKOHCTPYKTOp» CAMOCTOSITENILHBIX U KOHTPOJIBbHBIX padot. 10 — 11 ximaccel: mocobue
U1 yuuteneid obmieoOpasosar. yupexaeHuit/ C.M. AnapromedkuH, A.C. CiyxaeBckuid.- M.:
ITpocsemienue, 2018.
4. CoOopuuk 3amau mo ¢usuke. 10-11 kmaccsl (k yuebnukam ['.51. Mskumesa u.ap.) — M.:
Dk3amen, 2019.
5. Coopuuk 3amay no ¢usuke ans 10-11 xmaccel: mocoOue g ydammxcs o6meoOpa3oBar.
opranm3anuii: 6a3zoBeii u npodwun. yposau / H.A. IMapdentpeBa.- 5-¢ uzn. M .: Ilpocsemienue,
2017 r.
6. @msuka. 3agaynuk. 10-11 xi.: [Tocobue s obuieodpazosar. yupexaenuii / PeivkeBuy A. I1. -
M.: Ipocda, 2019.
7. TemaTwueckue CaMOCTOSTEIbHBICE W KOHTPOJIbHBIE paboThl mo ¢msuke.10 wmacc. / O.W.
I'pomiieBa.- M.: Dk3amen, 2017.
8. A.Il. PermkeBuu. COopHUK 33124 1o ¢pusuke. MockBa, poda, 2017 r
9. ®ponTaNbHBIE JabopaTOpHBIE paboThl Mo ¢u3uke B 7-11 kimaccax oOmieoOpa3oBaTeIbHBIX
yupexaenusx: Ka. g yaurens / B.A. bypos, 10.1. luk, b.C. 3Bopsikun u 1p.; mox pea. B.A.
byposa, I'.I'. Hukudoposa. - M.: [Ipocemienne: Yueb. mur., 2015
10. KonugukaTop 3JIeMEHTOB COJepKaHUs U TPEOOBAHUN K YPOBHIO MOJATOTOBKH BBITYCKHHKOB
0011e00pa30BaTeNbHBIX yUpexkAeHul i nposefeHus B 2024 rogy eAMHOTO TOCyAapCTBEHHOTO
sk3amena no ®U3UKE.
11. JI. A. Kupuk. ®@usuka 10. COOpHUK CaMOCTOSATENBHBIX M KOHTPOJBHBIX paboT. MockBa
«Unexkca» 2019 r.
12. ®usuka. 10 kimacc: TeXHOJIOrMYECKHe KapThl ypokoB mo yueOHuky [.f51. Mskumesa, b.b.
byxoBuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenxo.- Bonrorpan: Yuurens. 2019.
13. I'.B. Mapkuna ®usuka 10 knacc. Iloypounsle miansl no yuebHuky I.5I. Mskumesa, b.b.
byxoBuesa. B.: Yuurens, 2020.
14. COOpHUK TECTOBBIX 3a/laHUIl JUIsI TEMAaTHYECKOTO U UTOroBoro koHtpois. dusuka 10 kmacce.
M.: «MnTennext-Lentpy», 2019

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBbI
N PECYPCBI CETU UHTEPHET
1. bubnuoreka [IOK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru
5. https://urok.apkpro.ru
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