MyHuuunajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
cpenHss odmeodpa3zoBarTeabHas mkoaa Ne 35 r. Tomcka

PACCMOTPEHO COTI'JTACOBAHO: YTBEPXIAIO:

Meroanueckum Coetrom  Ilemarormyeckum CoBetom  JlupexTop

MAOY COLII Ne 35 MAOY COLII Ne 35 MAOY COLII Ne 35

IIporokos Ne 1 [Iporokos Nel2 / ITpsin3una E.A.

ot 31.08.2023 r. ot 31.08.2023 r. [Tpuka3z Ne 197/4 ot 31.08.2023 T.
4 )

JOKYMEHT NOANMMNCAH
QNEKTPOHHOWM MOANUCBLIO

Ceptudmkat: 5E6A368677D4B721D40715123EDADESC

Bnapgeneu: MYHULIMNANBHOE ABTOHOMHOE OBLLIEOBPA30OBATENBHOE
YUYPEXXOEHME CPEHASA OBLIEOBPA30OBATESIbHAS LLKOJA Ne 35 I'. TOMCKA.
[enctButener: ¢ 21.03.2023 go 13.06.2024

. J

PABOYAS TIPOTPAMMA
y4eOHOT0 MmpeaMeTa
«OU3UKA»
st ooyuaronuxcs 10-11 knaccos
(6a30BbIN YPOBEHbD)

Tomck — 2023




INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOuiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE MOJOXEHMHA M TpeOOBaHMA K pe3yabTaraM OCBOCHHUS OCHOBHOMU
obpazoBarenbHON Tporpammel, ipeactaBieHHoi B @I'OC COO, a takxke ¢ yuérom deaepanbHOn
paboueii mporpaMMbl 00pa30BaHMS U HAIIPABICHHS MIPETIOAaBaHus yueOHOTo npeaMeTa «PU3nKa»
B o0OpazoBaTenbHbIX oOpranuszauusx Poccuiickoit denepanuu, peamu3yrOMIMX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

CopepxaHue TporpaMMBI 10 (PU3MKE HAMIPABJICHO HA €CTECTBEHHO-HAYYHYIO KAPTHHY MHUpa
oOyuaromuxcst 10—11 kimaccoB mpu oOyuenun ux ¢Qusmke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/ICITEIILHOCTHOTO TMoaxoja. [Ilporpamma 1o ¢u3MKe COOTBETCTBYET TpeOOBaHUSAM
®OI'oC COO x MNpPUHATHIM JIMYHOCTHBIM, MPEIAMETHBIM W METANpPEIMETHBIM pPE3yibTaTam
OoOydeHHUs, a TaKKE€ aKTUBHO pPEATU3yeT MEKIPEAMETHBIE CBS3M (DU3WKH C €CTECTBEHHO-
HAy4YHBIMU Y4€OHBIMHU IIpeiMeTaMu. B Hell onpenensoTcs OCHOBHBIE e U3y4eHus (pU3uKu Ha
YpOBHE cpeHero oouiero o0pa3zoBaHus, MPEANOIaraloTcs pe3ysibTaThl OCBOEHUS Kypca (pU3UKU:
JUYHOCTHBIE, METaIlpeIMETHBIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIaHUpYyEMbIe Pe3yJbTaThl OCBOCHUS Kypca (U3UKH HA 0a30BOM YPOBHE, B TOM
YHClie IPEIMETHBIE PE3YJIbTAThl IO rojiaM O0yUeHus;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHHs;

® [IpUMEPHOE TEMATUYECKOE IIJIAaHUPOBAHUE C YKA3aHHWEM KOJIMYECTBA 4YacoB Ha
U3YYEHUE KaXKIIOM TeMbl U MPUMEPHON XapaKTEPUCTHUKON yuyeOHON NesTeNbHOCTH
yyalmxcs, peaau3yeMon Ipu U3y4eHUH 3TUX TEM.

®u3rka Kak Hayka O HanmOoJjiee BaKHBIX 3aKOHAaX IMPUPOAbI, BBICTYNAIOIIAs B KAaueCTBE
y4eOHOT0 MpeMeTa B IIIKOJIe, BHOCUT CYILIECTBEHHBIHN BKJIa/l B CUCTEMY 3HaHUH 00 OKpy»KarolieM
mupe. [lIkoapHBIH Kypc (U3MKK — CHCTEMOOOPAa3yIOUIUil /111 €CTECTBEHHO-HAYUYHBIX 3aHATHI,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI MPUHAAJEKAT K OCHOBE IMPOLECCOB M PA3BUTHUS, U3Y4aeMBbIX
XUMHeH, Ouosnoruen, ¢puznueckoil reorpadueir u acrpoHomueil. Mcmnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3UYECKUX 3HaHUM XapakTep M pa3BUTHE BBICOKMX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJY4YEHHE HOBBIX MAaTEPHAIOB C 3aJlaHHBIMU
napameTpamu U Apyrumu. M3ydenue GU3uku BHOCUT OCHOBHOM BKJIaJl B CO3/IaHHE €CTECTBEHHO-
HAayYHOW KapTUHBI MUpa 00YYarOIIMXCS, B Pa3BUTUU CIIOCOOHOCTH NMPUMEHSATh HAYYHBIH METOM
MIO3HAHM [PU BBINOJIHEHNN HAyYHBIX MCCIIEN0BAaHUM.

B crpykrypy Kypca ¢u3MKM Ui OOIIEro YpoBHS CpelHero oOpa3oBaHUs MOJOXKEH psij
u7iei, KOTOpble MO’KHO paccCMaTpUBATh KaK OCHOBY €ro IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM ¢ HEH KypC SIBISIETCS 3aBEPLICHHBIM, OH COJIEPHKUT
MaTepual U3 BCeX pa3enoB (PU3MKH, BKIFOYAET KaK BOIMPOCH KIIACCHYECKOH, TaK U COBPEMEHHOM
bu3uKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEH MaTepHal Kypca GpU3MKH 00beTMHEH BOKPYT
¢busnueckux Tteopuid. Benymmum B Kkypce sBnsercs (GOpMUpOBAHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. B BBICIIICH CTCIICHU npearojgaracTcsa HCITIOJIB30BaHHUEC
TYMAaHHUTAPHOI'O IIpaBa B OTHOCHUN €CTCCTBCHHBIX HAYK, OCMBICIICHUC CBA3U Pa3BUTUS (I)I/IBI/IKI/I



C BO3MOJKHBIM OOIIIECTBOM, A TAK)KE C MEPOBO33PEHUYECKIMH, HPAaBCTBEHHBIMH M SKOJIOTHYECKUMHU
npobiaemMamu.

Hoes npuxnaomoii nanpasnennocmu. Kypc ¢u3uku mpenmnonaraeT 3HaKOMCTBO C KPyrom
TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN N3yUYEeHHBIX TEOPHl U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHHUS D3JIEMEHTOB COJEpIKaHMS,
MNOCBALIEHHBIX HKOJIOTHUECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE BKIIIOYAIOT B ce0s
BO3MOXXHOCTH TEXHHUKH U TEXHOJOTHM, a Takxke OOCYXIEHHS eCTECTBEHHBIX IpodiieM
PUPOONOIB30BAHUS U SKOJIOTUYECKON 0€301MacHOCTH.

CrepXHEBBIMH KypcaMH (M3UKM Ha YpPOBHE CPEIHHMX OOIMX 0Opa3oBaHMU SBIISIOTCS
¢usnueckue teopun (PpopMHUpOBaHHE MPEACTABICHUN O MIMPOKHUX MOCTPOCHUAX (HU3NUYECKOMH
TEOpHH, pa3BUTHE (QYHIAMEHTAIBHBIX MCCIECIOBAHUH B MPEACTABICHHUAX O MPHPOJE, TPaHUIAX
NPUMEHUMOCTH TEOPHIA, 17151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CHUCTEeMHO-JIEATETLHOCTHBIM TOAX0J B (PU3MKE peaTu3yeTcss MPeXJe BCEro 3a Cuer
OpraHu3alK SKCIEPUMEHTAIBHOM e TeNbHOCTH o0yydaronmxcs. st 6azoBoro kypca Gpu3nKu —
3TO UCTOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX HAYYHBIX SKCIIEPUMEHTOB U YPOBHS JTa00OPaTOPHBIX
paboT, KOTOpble B HporpamMMe Mo (u3uke OObEJUHEHbI B OOLIEM CIHHCKE YYEHHUYECKUX
IIPAKTUYECKUX paboT. Briaenenne B ykazaHHOM IepeyHe J1a00paTOPHBIX padOT, TPOBOAUMBIX AJIs
KOHTPOJISI M OLEHKH, OCYIIECTBISETCS y4acTHHUKaMHM 0Opa3oBaTeIbHOIO Ipoliecca UCXOls U3
0COOEHHOCTEH TEMAaTWYECKOTO IJIAHWPOBAHUS M OCHAIIEHWs KaOuHera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpPEHMUS,
HUCCIICAOBaHUA 3aBHCHMOCTEH (1)I/I3I/I‘~I€CKI/IX BCIIMYMH MW IIOCTAHOBKY OIIBITOB II10 IIPOBCPKE
HPEJIOKEHHBIX THIIOTE3.

bonbuioe BHUMaHue yaensercs peleHU0 pacu€THBIX U IOMCKOBBIX 3aaad. [Ipu saTom ns
pacuéTHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3a7aud C SBHO 33JaHHON (PU3MYECKON MOJEeInblo,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk W MHTErpUpYysd 3HaHUA U3 pa3HbIX pas3aenoB. JlJig KauecTBEHHBIX 3a/Jay NPUOPUTETOM
SBJISIIOTCSL  3aJaHMsl Ha OOBSICHEHUE MPOTEKaHWs (U3NYECKUX SBIEHHMM M MPOLECCOB B
OKpYyXarollel >KU3HH, TpeOyromue BblOOpa (u3MUecKol MoJenu s CUTyallud HpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmu @I'OC COO k MatepruanbHO-TEXHHYECKOMY OCHAIIICHUIO
yueOHOro mporiecca 0a30BbIi YpOBEHb Kypca (GU3UKH CpEeIHEro 00pa30BaHUs CIEAYyEeT U3ydaTh B
YCJIOBHSIX TIPEAMETHOTO KaOUHeTa (U3UKHU WIIA B YCIOBUSX 00bETMHEHHOTO KaOWHETa MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IHKJa. B kabunere Gpu3nku H0KHO OBITH HEOOXOAUMOE TabopaTopHOE
000py1I0BaHKE TSI BBIMIOTHEHUS MPAKTUUECKUX padOT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpalMoHHOE 00O0pYyIOBaHUE MPETYCMOTPEHO B COOTBETCTBUM C TPEIENIbHOMN
JIOCTaTOYHOCTHIO M TPeOyeT MOCTAHOBKY AEMOHCTPAILIUN I UCCIICIOBAHUS U3yYaeMbIX SIBJICHUN
Y TIPOIIECCOB, YMITUPUIECKUX U (PYH/IAMEHTAJIbHBIX 3aKOHOB, UX MPAKTUYCCKUX TPUMECHEHHH.

JlaGopaTtopHoe 060pyIoBaHHE Ul YUSHUUECKUX MPAKTHUECKUX PabOT COJEPKHUTCS B BUIE
TEMaTHYECKHX KOMIUIEKTOB M 0O0€CleyrBaeTcsi B pacueTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuyaromuxcs. TemaTnueckue KOMIUIEKTHl J1aOOpaTOPHOTO OOOpYIOBaHUS JOJKHBI OBITh
MIOCTPOEHBI HA HCIIOJIb30BAHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOpax, a TaKKe KOMIbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIe LIU(POBBIX JIAOOpaTOpHil.

OCHOBHBIMHU OeJsIMU U3YUCHUA (I)I/IBI/IKI/I SABIIAKOTCA:



dbopMHUpOBaHHE HHTEpECa M CTPEMJICHHS OOYYalOIMIUXCS K HAyYHOMY HM3YUYCHHIO TPHUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYabHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe TTO3HAHMUs U (POPMHUPOBAHUS MCCIIEIOBATEILCKOTO
OTHOILICHHUS K TIPUPOJIHBIM SIBIICHUSIM;

(dhopMHUpOBaHKE HAYYHOTO MUPOBO33PECHHS KaK PE3yJIbTaTa H3y4CHHsI OCHOB CTPOCHHUS MAaTEpUU U
dbyHIaMEHTAILHBIX 3aKOHOB (DU3HKH;

dbopMHUpOBaHHE YMEHUS OOBSICHATD SBJICHHS C UCTIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U HAYIHBIX
JIOKa3aTeIIbCTB;

(dbopMHUpOBaHKE MPEACTABICHUS O POIU (HU3UKHU IS PA3BUTHS APYTUX HAYK O MIPUPOJIE, TEXHUKU
M TEXHOJIOTHH.

JocTmwkenue nenei o0ecreynBaeTcs peeHueM CaeIyomuX 3a1au:

npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX,
BKJIIOYas MEXaHMKY, MOJICKYJSIPHYIO (H3MKY, OSJEKTPOAMHAMHKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTHI aCTPOPUUKH;

dopMupoBaHHE YMEHUH NPUMEHSTH TEOPETHUECKHE 3HAHMS IS OOBSCHEHUS (PH3MUYECKUX
SIBIICHUI B TIPUPOJIE U JUTSI IPUHATHUS MPAKTHYECKUX PEIICHUN B TIOBCETHEBHOW KHU3HH;
OBJIAJICHHE CII0CO0AMM pEIICHHsS pa3IM4YHBIX 33/a4 C KOHKPETHO 3aJaHHOW (H3MYECKOH
MOJIENIBIO, 33aa4aMHy, MOAPA3yMEBAIOUIMMH CaMOCTOSITEIbHOE CO3JaHHE (PU3MUECKOW MOJENH,
aJIeKBaTHOM yCIIOBHSIM 331a4H;

NOHMMaHWe (HU3MYECKUX OCHOB M MPUHIUIOB JIEHCTBUA TEXHHUYECKHX YCTPOWUCTB U
TEXHOJOTUYECKUX TPOLIECCOB;

OBJIQJICHUE METOJaMH CAMOCTOSITEIbHOTO IUIAHUPOBAaHHMA M TPOBEACHUS  (PU3UYECKUX
9KCIIEPUMEHTOB, AHAIN30M M 0000IIeHNeM WH(POPMAIMK, OIpPEACICHUE JIOCTOBEPHOCTU
MOJy4EHHOTO Pe3ysIbTara;

CO3JJaHME YCJIOBUHA sl Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEIOBATENBCKOH, TBOPYECKOM
NEeSITETTHHOCTH.

[Tpennaraemslii B paboueii mporpamme 1o (pu3nKe nepedeHb JJabopaTOPHbIX U MPAKTUYECKUX
paboT cooTBeTCcTBYET coaepxkanuto oopazoanus PI'OC COO mno dusuke.

IUIAHUPYEMBIE PE3YJIbTATbI OCBOEHMS YYEBHOI'O MPEJIMETA
«®W3UKA» HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHUS (BA3OBBIil
YPOBEHb):

JUYHOCTHBIE PE3YJIBTATHDI:
I'paxxnanckoe BocnuTanue:

— c(OpMHPOBAHHOCTH IPAXAAHCKON MO3UIIMH 00YUaIOLIETrocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

i HpI/IHHTI/Ie Tpa)II/IHI/IOHHBIX O6HIC'—IGJ'[OBC‘I€CKI/IX FyMaHI/ICTI/I‘-IeCKI/IX " )ICMOKpaTquCKHX
IIGHHOCTEH;

— TOTOBHOCTL BCCTH COBMCCTHYIO JCATCIBHOCTb B HHTCPCCAX TI'PaKIAAHCKOI'O O6H.ICCTBE[,
Y4aCTBOBATH B CAMOYIIPABJICHHUU B IIKOJIC U JCTCKO-FOHOIICCKUX OPraHU3alusX;

— YMCHHUC BSaI/IMO)IeI\/'ICTBOBaTB C CONHUAJIBHBIMH MHCTUTYTAMU B COOTBETCTBUU C UX q)yHKHI/ISIMI/I
N Ha3HAYCHUCM,

— I'OTOBHOCTB K FyMaHHTapHOﬁ n BOJ'IOHTépCKOfI ACATCIIBHOCTH.



ITaTrpuoTH4eckoe BOCIUTAHHE:
— c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW UACHTHYHOCTH, MATPUOTHU3MA;

— IICHHOCTHOE OTHOIIIEHHE K TOCYAaPCTBEHHBIM CUMBOJIAM; JOCTHKEHHUSIM POCCHICKUX YIEHBIX
B 00J1acTH (DU3UKH U TEXHUKE.

I[yXOBHO-HpaBCTBeHHOP, BOCIIUTAHHE:
— C(i)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HAaHUA, STHYCCKOI'O IMTOBEACHM,

— CIIOCOOHOCTH OIICHUMBATh CUTYallUIO U IIPHUHUMATh OCO3HAHHBIC PCHICHUSA, OPUCHTHUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMEBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTH y‘léHOFO;

— OCO3HaHME JINYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.
IcTeTHYecKoe BOCIUTAHHUE:

— OCTCTUYCCKOC OTHOIICHHUEC K MHUPY, BKIIOYad 3CTCTHUKY HAYYHOI'O TBOPYECTBA, IMPUCYLICTO
¢duznyeckoil Hayke.

TpyaoBoe BociuTaHue:

— MHTEpEeC K pa3nu4HbIM chepam mpodeccnoHalbHON 1eATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢bu3MKOl W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyiielt mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH (DU3MKK Ha
IIPOTSKEHUM BCEH KU3HU.

IK0JI0rHYecKoe BOCIUTAHNE:

— c(hOpMHPOBAHHOCTh 3KOJIOTHYECKOH KyJIbTYpBl, OCO3HaHHE TIJI00ATBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

— INTAHUPOBAHUEC U OCYHICCTBJIICHUC JIEHCTBUH B OKPY)KaIOH_[eﬁ Cpeac Ha OCHOBC 3HAHUA nenen
YCTOI\/’ILII/IBOFO Pa3BUTHA YCIIOBCUECCTBA,

— paclIUpeHne OMbITa AEATEIbHOCTH 3KOJOTMYECKON HAIpPaBICHHOCTH HA OCHOBE UMEIOUINXCS
3HaHUM 10 PU3HUKE.

HEHHOCTI/I HAYYHOI'O MNO3HAHUSA:

— cOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
bu3nveckoil HayKu;

— OCO3HaHWE IEHHOCTH HAyYHOW JESATCILHOCTH, TOTOBHOCTh B TIPOIECCE M3YUYCHUS (PU3UKH
OCYIICCTBJIIATE NPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U B IT'PYIIIIC. B
nmponecce NOCTHIKCHUA JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUA IMPOrpaMMbl CPEIAHETO O6HI€FO
obOpaszoBaHusi Mo (U3MKEe y OOYJArONIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIJIEKT,
MpeInoiararoInii chOpMUPOBAHHOCTH:

— CAaMOCO3HaHUS$, BKIIOYAIOLIET0 CHOCOOHOCTh NMOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPaBJICHUS Pa3BUTHs COOCTBEHHON SMOIMOHANBHOM cepshl, ObITh YBEPEHHBIM B ceOe€;
— CaMOpEeryJIMpOBaHUs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE NOBEJIEHHE, CIIOCOOHOCTh aJJaTUPOBATHCSA K AMOLIMOHAIBHBIM M3MEHEHUSM UM IPOSBISATh
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;



— BHYTpPEHHEH MOTHBAIMM, BKIIOYAIONIEH CTpeMJIeHHE K JOCTI)KCHHIO WENU M YCIexXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

— OMIIaTHu, BKJIIO‘IaIOH_[efl CIIOCOOHOCTh IMOHMMATh OMOIHUOHAJIIBHOC COCTOAHUC [pPYTHX,
YUYHUTBIBATH €ro MpHU OCYHICCTBICHUU O6IJ.I€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,
— COIMAJIBHBIX HABBIKOB, BKIIOYarOlIIUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C APYIrUMHU
JIFOAbMU, 336OTI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

METAIIPE/IMETHBIE PE3YJIBTATBI
YHuBepcaiabHble NO3HABATEIbHbBIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBu:

— CaMOCTOATENIbHO (OPMYIHPOBATh M AaKTyaJIM3UPOBaTh MpOOJIEMY, paccMaTpuBarh e¢
BCECTOPOHHE;

— OIpCACIIATh LUCIN ACATCIIbHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPUHU UX JOCTHUIKCHUA
— BBIABJIATh 3aKOHOMCPHOCTH U ITPOTHUBOPCYHA B paCCMATPHUBACMbIX q)HSH‘IeCKI/IX SIBJICHHUAX,

— pa3palatbiBaTh IJIaH PEIICHUs MPOOJIEMbI C YUETOM aHaIM3a UMEIOIIMXCS MaTepUalbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

— BHOCUTBb KOPPCKTHUBBI B HACATCIIBHOCTb, OLCHHUBATHL COOTBCTCTBHUC PE3YJIbTATOB LCIIAM,
OLOCHUBATL PUCKHU MOCIIEACTBUM JCATCIIBHOCTH,

— KOOPAMHHPOBaTh M BHINOJHATH pPadOTy B YCIOBUSAX PEAITBHOTO, BHPTYAIBHOTO W
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

— pa3BUBATh KPEATHBHOE MBIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIeM.
Ba3oBbie nccienoBarenLcKue 1eHCTBUS:

— BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHIATHAIMHU U METOIaMU (PU3NUECKON HAYKU;
— BIIQJIETh HaBBIKAMU YYEOHO-HCCIEOBATEIHCKON M TPOCKTHOW ACSATEIBHOCTH B OO0JACTH
(GU3UKH; CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOI0B MO3HAHUS;

— BJaJeTh BHUJAAMHU JI€ATEIHHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaIui,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

— BBIABJISITh IPUYMHHO-CIICICTBEHHBIE CBS3M U aKTyaJIM3UpPOBATh 3aJady, BbIIBUIATh THIIOTE3Y
€€ penieHus, HAXOAWTh AapryMEHThl JUIs JOKa3aTelbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh
rapamMeTpbl U KpUTEPUU PEILICHNS;

— aHAJIM3UPOBATD MOJYYCHHBIC B XOA€ pCIICHUA 3a]a4r PC3YJIbTAThl, KPUTUUCCKHU OLICHUBATHL UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX;

— CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON JESATENLHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

— JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATb HpHO6pCTéHHLIﬁ OIIBIT,
— YMCTH NEPEHOCUTH 3HAHUA 1O (1)I/ISI/IK6 B IIPAKTUYCCKYIO 0011aCcThb KHU3HCACATCIIBHOCTH,

— YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX o0IacTei;



— BBIJIBUI'aTb HOBBIC UJICH, IIPCAJIaratb OPpUTHHAJIBHBIC ITOAXOAbI U PpCHICHUA,; CTABUTH HpO6J'IeMBI
U 3a7la4u, JOMYCKAarIMHEC AJIbTCPHATUBHLIC PCIICHU .

Paborta ¢ undopmanmeii:

— BJIQJICTh HABBIKAMU IMOJy4eHUs HHGOpManUU (HU3HMUYECKOrO COJEp)KaHUs W3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISATh IOWCK, aHAIMW3, CHUCTEeMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK PA3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

— OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

— HUCIOJIB30BaTh CpeACTBa MH(OOPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTHI B PEeLICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COONIOZCHHEM TpeOOoBaHUIl
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PECypcocOepeKeHusl, MPABOBBIX M ITHUYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MaCHOCTH;

— €03/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHUS B PA3INYHBIX (popMaTax ¢ y4EToOM Ha3HAUCHHS
uHpOpPMALIMKM W IIETICBOM ayJUTOPUH, BBIOMpasi ONTUMAIBHYIO (OpMy mpencTaBieHUS U
BHU3yaJIN3alMu. Y HUBEPCAIbHbIE KOMMYHHUKATUBHBIE ICUCTBUSA

Oo0menne:

— OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PH3UKU U BO BHEYPOUHOH JICATCIHLHOCTH;

—_— paCHO3HaBaTI> HpeIIHOCI)IJIKI/I KOHq)J'II/IKTHBIX CI/ITyaIII/If/'I H CMAryarthb KOH(bJII/IKTI)I;

— Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEIICTB.
CoBMecTHAA AeATEJILHOCTD:

— MOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMaHIHOW U HHIUBUIYaJIbHOU paOOTHI;

— BBI6I/IpaTB TEMATUKY U MCTOJAbI COBMCCTHBIX JIeNCTBUH, C y‘IéTOM 06H_[I/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIJICKTHUBA,

— NPUHUMATB LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBHS
o €€ JOCTHKECHHIO: COCTABJIATH IUIAH JCHCTBUM, PacCHpenessiTb pOJIA C YYETOM MHEHUH
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

— OLCHHUBATH KA4YCCTBO CBOCTO BKJIAAa U KAKAOT'O YHaCTHUKA KOMAaH/bI B 061_1_[1/1171 pe3yibTar 1no
p83pa6OTaHHI>IM KPUTCPUIM,

— TmpeJyaraTh HOBBIE MPOEKThI, OLUECHUBATH HMAEH C IMO3UIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYHICCTBJIATH IMO3UTHBHOC CTPATCTHICCKOC MTOBCACHUC B PA3JIMYHBIX CUTYAlIUAX, ITPOABJIATH
TBOPYECTBO U BOO6p8.)KCHI/IC, OBITH HWHHUIUATHUBHBIM.

YHuBepcanbHbIe peryJsaTHBHbIC 1eHCTBUSA
Camoopranusanus:

— CaMOCTOATCIIbHO OCYIICCTBJIATL ITO3HABATCIBbHYIO JCATCIBHOCTH B obOmactu (1)I/I3I/IKI/I u
ACTPOHOMMUHU, BBIABJIATH HpO6JICMBI, CTaBUTb U q)OpMYJ'II/IpOBaTB COOCTBEHHBIC 3aaa4du;

— CaMOCTOSITEJIBHO COCTABJIATh IUIAH DPEIICHHs] PAcUYE€THBIX M KAYECTBEHHBIX 3ajad, IUIAH
BBIMIOJTHEHUSI TMpaKTU4Yecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHMIA;



— JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;
— pacIupsATh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MMPEANIOYTCHUN;

— JlenaTh OCO3HAHHBIA BHIOOpP, apryMEeHTUPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

— OLIGHUBATh IPHOOPETEHHBIN OIIBIT;

— Cc1ocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIUMU B 001acTU (U3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

— JaBaTb OLCHKY HOBLIM CUTyallUAM, BHOCHUTHL KOPPCKTUBLBI B JACATCIBHOCTH, OLCHHBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

— BIIAJICTh HABBIKAMHU MO3HABATEIbHOMU pe(b.]leKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HeﬁCTBHﬁ u
MBICJIMTCJIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ; HCIIOJIB30BAaTh HpI/IéMH pe(bHeKCI/II/I
AJI1 OLICHKU CUTYyalluu, BBI60pa BCPHOI'O pCHICHUA,

— YMEThb OLICHMBAThb PUCKH M CBOECBPEMEHHO IPUHMMATh PELICHUS 110 UX CHWXKCHHUIO;, —
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAJIU3€ PE3YJIbTATOB IEATEIBHOCTH.

IIpunsiTue ceds U APpyrux:

— IIPpUHUMATb 0667[, IIOHUMas CBOU HEAOCTATKHU U JOCTOMHCTBA,

— IPUHUMATh MOTHUBEI U apI'YMEHTHI APYIUX IIPU aHAIU3€ PE3YJILTATOB AEATEIBHOCTH,
— MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

HNPEAMETHBIE PE3YJIbTATHBI

10 kaace

B mporiecce u3yuenus xkypca ¢pusznku 6a3oBoro ypoBHs B 10 ki1acce yueHUK HAyYUTCS:

— JIEMOHCTPHpPOBaTh HAa MpHUMEpax pojb M MecTo (PU3MKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JNeITEeIILHOCTH JIFOIEH;

— YUYUTBIBaTh IPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKHX MOJeNeil: MaTepuanbHas TouKa,
MHepIHalibHas cucTeMa oTcuéra, abCOJIIOTHO TBEPIOE TeNO, UACANbHBIN Ia3; MOJENIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIH JIEKTPUUECKHUM 3apsi IPH PEeLIeHnH (U3MUECKUX
3aja4;

— pacro3HaBaTh (U3NYECKUE SIBICHUS (MpOIecChl) U OOBICHATH HMX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUs BeUIecTBa M 3JIEKTPOJUHAMUKU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY>KHOCTH, MHEPIUS, B3auMo ieiicTBre Tel; U dy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, M3MEHEHUEe 00bEMa Tell U HarpeBaHuU (OXJIaXKACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALUs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXy NapamMeTpaMu COCTOSIHMS ra3a B H30IIpoLeccax; MIEKTPU3aLUs Tell, B3aUMOJAEHCTBHE
3aps10B, JIEKTPUUECKasi IPOBOJAUMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIENCTBUS
TOKA;



— OIUCBIBATh MEXAHUYECKOE JBM)KEHHUE, UCIIOIB3Ys (PU3MUECKUe BETMUMHBI: KOOPAUHATA, IIyTh,
IepEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC Tella, KHHETUYECKas SHEPIus,
NOTEHIMAJIbHAs DHEPrusi, MEeXaHWuecKas padoTa, MEXaHHMYECKass MOIIHOCTh; IMPHU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (H3UYECKYIO BEJIWYMHY C IPYTUMHU
BEJIMYMHAMU;

— OIIMCBIBATh U3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TCILIOBEIC SABJICHUS, UCITIOJIB3Ys (bI/ISI/I‘leCKI/Ie
BCJIIMYMHBI: OaBJICHUC TIas3a, TEMIIEpaTypa, CpEAHAd KHHECTHYCCKass OHCECPrusd XaoTHYECKOI'O
ABYOKCHUSA  MOJICKYJ, CpCAHCKBaApaTH4YHasi CKOPOCTb MOJICKYJ, KOJIHMYECTBO TCILIIOTHI,
BHYTPCHHSAA ODHEPIus, pa60Ta rasa, KOB(l)(bI/IHI/IeHT ITIOJIC3HOI'O ﬂeﬁCTBHH TCIIJIOBOI'O ABUTI'ATCIIA,
IIpu OIIKMCAHHWHN IIPABUJIBHO TPAKTOBATDH (1)I/I3HIIGCKI/II>'I CMBICJI HCIIOJIB3YCMbIX BCIIMYUH, HX
0003HaYeHUS U CAWHULbI, HAXOJAHUTDH (bOpMYJ'IBI, CBA3BIBAIOIIUEC TaHHYIO (1)I/I3I/ILICCKyIO BCJIIMYHHY C
APYyruMu BEIIMUYUHAM,

— OINHKCHIBaTh M3yYCHHBIC JJICKTPHUUECKUE CBOICTBAa BEIIECTBA, JJICKTPHUYECKUE SIBICHUS
(Iportecchl) M AIEKTPUYECKYI0 NPOBOJUMOCTH PA3IMYHBIX CpPEd, HCHONb3ys (PH3UUECcKue
BEJIMYMHBL: DJIEKTPUYCCKUNA 3apsijl, DIIEKTPUUYECKOE MOJie, HANPsDKEHHOCTH IOJIS, MOTEHIIHAN,
pasHOCTh  IMOTEHLUAJIOB, CHJIA TOKA, OJIEKTPUYECKOE  HANPSDKEHHE, DICKTPUYECKOe
comporuBienue, IJIC, pabora Toka; IpU OMHCAHUH MPABMIBHO TPAKTOBATH (PU3MUYECKHIA CMBICTT
UCTIONIB3yEMbIX BEJIMYHMH, UX OOO3HAYEHHsI M €AWHUIIBI, YKa3blBaTh (POPMYJIIBI, CBSI3BIBAIOIIUE
JaHHYIO (PU3UUYECKYIO BEITMUUHY C IPYTUMH BETUYHHAMM;

— aHaTU3UpOBaTh (PU3UYECKHE MPOIECCHl M SBJICHHS, HCIONb3ysd (U3MYecKre 3aKOHBbI U
NpUHIUNBL: 3aKOH BceMupHoro tsaroteHus, I, II u III 3akonsl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS UMIYJIbCA, PUHUMUII CYNEPIO3UIUN CUJI, TPUHLHUII
paBHONIPaBUsI MHEPUHUAIBHBIX CUCTEM OTCUYETA; MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEH KWUHETHMYECKOM HSHEPruU TEIIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MepBbIA 3aKOH TEPMOJWHAMUKH; 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifga, 3akoH Kymona, 3akoH OwMa, 3aKOHBI TMOCJEAOBATEIBHOTO U
MapajuleIbHOTO COEAUHEHHS MNPOBOJHHMKOB, 3aKkoH Jlkoyns—JIleHua; mpu 3TOM pas3inyvarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYE€CKOE BBIPAXEHHE M YCIOBHUS (TpaHUIBI,
00yacTi) IPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC TIPUHIHUIIBI JIeNCTBUSA MalllvuH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB;
pa3jinvdaTb YCJIOBUA UX 0€30ITaCHOr0 UCITOJIb30BaHUS B MMOBCEHEBHOM KU3HU,

— BBIINOJHATE JKCICPUMCHTBI II0 HCCICOOBAHHIO (1)I/ISI/I‘I€CKI/IX SIBJICHUU U mponeccon, C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (OpMyIHpoBaTh
npoOeMy/3agady ¥ TUIIOTE3Y Y4EOHOT0 SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUs; TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI,

— OCYIIECTBJIATH NMPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIWYHH; IIPH 3TOM BHIOMpAThH
ONTUMAJIBHBIA CIIOCO0 U3MEPEHUsS M MCIIONB30BaTh M3BECTHBIE METO/BI OLEHKU MOTrpEeIIHOCTEH
U3MEPEHU;

— HCCIEeI0BaTh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIMUYMHAMU C UCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUIl: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBATH PE3yJIbTAaThl MOJYyYECHHOU
3aBHCUMOCTH (PU3UYECKUX BEIUYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
WCCJIEIOBAHMS;



— co0roaTh paBuiia 6€30MacHOro TPy/aa MPU MPOBEACHUHN UCCIIEIOBAHUM B paMKaX y4eOHOTO
9KCIICPUMCHTA, y‘IGGHO-HCCHGIIOBaTGHBCKOI‘;I )41 HpoeKTHOI\/JI ACATCIIBHOCTH C HCIIOJIB30BAaHHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB U JTa00PaTOPHOTO 0OOPYIOBAHHS;

— pemaTth pacyE€THbIC 331a4K C SBHO 33/1aHHON (PM3MUECKON MOAEIBIO, UCTIONb3Ys (hru3nyecKue
3aKOHBl U NPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBMA 3a/aud BBIOMpATh (PU3UUECKYIO MOJEINb,
BBIJICJIATE (PU3UUYECKUE BEIMUYUHBI U (HOpMYJbl, HEOOXOAUMBbIE A €€ pELIeHUs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAILHOCTH IOJIyY€HHOI'O 3HaU€HUs (PU3HMUECKON BEIUYHMHBI;

— pewaTh KauyeCTBEHHBbIC 3aJayd: BBICTPAUBATh JIOTMUECKU HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJICHUI ¢ OMOPOi Ha U3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKUE SIBICHHUS;

— HCIOJNB30BATh MPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HNOMYJSIpPHOM ~ MHpOpPMAIMK, TMOJYYEHHOH M3  pPa3IMYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OpMALINIO;

— IIPUBOJUTD IIPUMCPLI BKJIaga pOCCHﬁCKHX nu Sap}/6e)KHBIX y‘IéHLIX-(bI/ISI/IKOB B pa3BUTUC HAYKHU,
00BsACHEHHE IMPOLECCCOB OKPYKAKOIICTO MHPA, B PA3BUTUC TCXHUKHU U TCXHOHOFHﬁ;

— WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS M0 (PU3KKE B IMOBCEIHEBHOW JKU3HU JUIsI OOECTICUeHHS
0€30MacHOCTH IPU OOPALEHUH € MPUOOpPAMH M TEXHUYECKUMHU YCTPOMCTBaAMHU, JJIsi COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOLLEH CpeIe;

— paboTarh B IpyMIe C BBHIMOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh PaboOTy
TPYOIbl, palOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAHJIAPTHBIX CUTYallUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ] KAXKJIOTO M3 yYAaCTHUKOB TPYIIIHI B
pelieHne paccMaTpUuBaeMoOi IPOOIEMBI.

11 kaace
B mporiecce n3yuenus kypca ¢puszuku 6a3oBoro ypoBHs B 11 kinacce yueHUK HAyYUTCS:

— JIEMOHCTPHpPOBaTh HAa MpHUMEpax pojb MU MecTo (PU3MKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeSTEIbHOCTH JIFOJIeH, 11EJI0OCTHOCTD U €AMHCTBO (PM3UYECKOM KapTUHBI MUPA;

— YYUTBIBATb TIpaHULIBl TIPUMCHCHUSA UIYUCHHBIX (1)I/IBI/I‘IGCKI/IX MoAEIe: TOYEeYHBIN
BHGKTpI/I‘IeCKI/Iﬁ 3apsn, JIy4d CBETa, TOYEYHBIN UCTOUYHHUK CBCTa, AACpHast MOACIIb aTOMa, HYKJIOHHAA
MOZCIIb aTOMHOTO sApa IMpU pCUHICHUA (1)I/I3I/I‘{eCKI/IX 3aJaay,

— pacno3HaBaTh (u3nyecKkue SBICHHUS (TPOIECCh) WU OOBSCHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKA ¥ KBAaHTOBOW (DU3WKH: B3aWMOJICHCTBHE MATHHWTOB, JJICKTPOMAarHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBYDKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, TPSIMOJIMHEHHOE PacIpOCTPAHEHHUE CBETA, OTPaKEHHUE,
npenoMieHue, uHTephepeHius, audpakus u TOMIpU3ANMs CBETa, JUCIEPCUS CBETA;
dbotoanekrpuueckuii 3¢pdext (hororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEHYIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI K HICKYCCTBEHHAS PAAHOAKTUBHOCTE;

— ONUCHIBaTh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJIIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKHE U
AIIEKTPOMArHUTHBIC SBIEHUS (MPOLECCHI), UCTIONB3YS (PU3NYECKUE BEIUYUHBI: DICKTPUUECKUN
3apsil, CUjia TOKa, AJIEKTPUUYECKOE HANpsHKEHHE, 3JEKTPUYECKOE COMPOTHUBIIEHHE, Pa3HOCTb
notennuanos, JJ[C, paboTa Toka, HHAYKIIUS MarHUTHOTO TOJIsA, cuiia AMiiepa, cuia JlopeHia,
WHJIYKTUBHOCTh KATYIIKH, YHEPTUs AJIEKTPUUYECKOT0 M MArHUTHOIO MOJIEW, MEPUOJ U YacToTa



KosleOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsii M cuja TOKAa B IPOLECCE TapMOHHYECKUX
AIIEKTPOMArHUTHBIX KoyieOaHu#, (POKyCHOEe paccTOsIHME M ONTHYECKas cujia JIMH3BI;, TpU
OTHCAaHUH MPABMIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U €IMHUIIBL; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEITUYMHY C IPYTUMH
BEJIMYMHAMU;

— OIMCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONIb3Ys (PU3NUYECKIe BEIINYNHBIL:
CKOPOCTbh JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI U YaCTOTa CBETa, JHEPIHs U UMITYJIbC (DOTOHA,
nepuo Mojypacrnaja, dHeprusl CBSA3M aTOMHBIX SAep; MPH ONUCAHUM MPAaBUIBLHO TPAaKTOBATh
(buznyecKuit CMBICI HCTIOJIb3YyEMbIX BEIMYUH, UX 0003HAUYEHUS U €IMHUIIBI; YKA3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEITUYMHY C JIPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
bu3nyecKoil BETUYNHBL;

— aHaJNM3UpPOBaTh (U3NYECKHUE IMPOLECCHl M SBJICHUSA, HUCHONB3yd (HU3MUECKUE 3aKOHBI U
INPUHLIMIIBL 3aKOH 3JIEKTPOMArHUTHOW HMHIYKLUH, 3aKOH MNPSAMOJIMHEWHOTO paclpOCTpaHEHUS
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHbI IPEJIOMIIEHUS CBETA; ypaBHEHHE OWHINTEHHA AJis
doroaddekra, 3aKk0H COXpaHEHHS PHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXpaHECHHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHWsS MaccOBOTO 4YHcia, MocTynarel bopa, 3akoH
pPaZIMOAaKTHBHOTO paclaja; NpH 3TOM pPa3lIn4arh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

— OMpeAeNsATh HAMPaBJICHUE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHna;

— CTPOUTH U OIKCHIBaTh U300paKEHUE, CO3JaBAEMOE IIIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

— BBIIOJHATh 3KCIEPUMEHTHl 110 HCCIEAOBAHUIO (DU3UYECKUX SBJICHMH M IPOLIECCOB, C
UCIOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX H3MEpEHUH: Impu 3ToM  (OPMYIHPOBAThH
npobaeMy/3agady ¥ TUIIOTe3Y Y4eOHOT 0 SKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 PEJI0KEHHOTO
000py10BaHUs; TPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOJIBI;

— OCYILECTBJIATH MPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEITUYMH; IIPU 3TOM BbIOUPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMSI M HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTIPEHTHOCTEN
U3MEPEHHUI;

— HUCCJICA0BAThb 3aBUCUMOCTH (I)I/BI/ILIGCKI/IX BCJIMYUH C UCITIOJIb30BAHHUEM IIPAMBIX I/ISMepeHI/II\/'II npu
9TOM KOHCTPYUPOBATH YCTAHOBKY, q)HKCHpOBaTL PE3YJIbTATHL HOHy‘IeHHOﬁ 3aBUCHUMOCTH
q)HBH‘IeCKI/IX BCIIMYHMH B BHIAC Ta6J'II/II_I u Fpa(bHKOB, ACJIaTb BBIBOJALI II0 PE3yJIbTaTaM
HUCCICOOBAaHUA,

— co0moaaTh npaBuia 0€301MacHOTo Tpy/a NPy MPOBEICHUN UCCIIEIOBAHUI B paMKax y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-MCCIIeIOBATENLCKON M TPOEKTHOH ESTETbHOCTH C HCHOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

— pcuiaTtb paCQéTHBIe 3aJ1a4M C SBHO 3aJaHHOM (1)H3HHCCKOﬁ MOZCIIbIO, UCITOJIB3YS (I)I/IBI/I‘-ICCKI/IC
3aKOHbBI W TPUHIUIIBI; Ha OCHOBC aHalin3a YCJIOBUSA 3aJavud BLI6I/IpaTB (pI/ISI/IquKYIO MOACIIb,
BBIACIATDH (I)I/I3I/I‘-IGCKI/IC BCJIIMYHWHBI H (I)OpMyJ'IBI, HCO6XOIII/IMLIC oSt e€ peuicHus, MPOBOAUTH
paC‘{éTBI " OICHUBATDH PCAJIbHOCTD MOJYYCHHOI'O 3HAUCHU A (I)PI3PI‘-ICCK01>1 BCJIIMYHHBI;

— pfliaTb Ka4Y€CTBCHHBIC 3aJa4M: BBICTpAWBATh JIOTHYCCKH HEIMPOTHUBOPCUMBYIO ICIIOYKY
PacCyXXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

— HCIOJIb30BaTh NMPH PEelICHUH y4eOHBIX 3a/1a4 COBpEMEHHbIE WH(POPMAIIMOHHbBIE TEXHOJIOTHH
JUI TIOWCKA, CTPYKTYPUPOBaHMS, HMHTEPIPETALMU M NpPEACTaBICHUs y4eOHOW U HaydHO-



NOMYJSIpHOM ~ MHQOpMAIMK, TMOJYYEHHOHM M3  pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyto HH()OPMALIHIO;

— OOBSACHATH NMPUHLMUIBI JCHCTBUS MAIllMH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB; pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOMN JKU3HU;

— IPUBOJIUTH IPUMEPHI BKIIaJa POCCUIICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

— HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 0 (PU3HUKE B MOBCETHEBHOW KH3HU ISl 00CCIICUCHIS
0€30MacHOCTH TIPpHU OOPAIIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHUS
3/10pOBbs U COOIIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEJEHUS B OKPYKaIOLLEH CPELE;

— paboTarh B IpyMIe C BBHIMOJHEHUEM Pa3IMUYHBIX COLHUAIBHBIX POJICH, IJIAaHUPOBATH paboTy
TPYOIbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAHJIAPTHBIX CUTYalMsIX, aIeKBATHO OLICHHBATh BKIJIAJl KaXJOTO U3 YYAaCTHUKOB TPYIIbBI B
pelieHne paccMaTpUuBaeMoOi IPOOIEMBI.

COJIEP)KAHUE YUYEBHOI'O NPEJMETA «®U3UKA» (BA30BBI YPOBEHbD)

10 xi1ace
PA3AEJI 1. ®PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA

®uszuka — Hayka o npupone. Hayunele MeTonpl IO3HAaHMS OKpykarouiero mupa. Pois
OKCIEPUMEHTa M TEOPHH B TPOLECCe MO3HAHUSA TPUPOABL. KCIEPUMEHT B (U3HKE.
MopnenupoBanue pusnueckux sBieHui u npoueccoB. Hayunslie runotessl. dusnueckne 3aK0HbI
u teopun. ['paHunel npuMeHUMoOcTH (QuU3MUecKuX 3akoHOB. [IpuHnun coorBercTBUs. Ponb u
MeCTO (U3MKH B (POPMUPOBAHUU COBPEMEHHOM Hay4yHOH KapTUHBI MHpa, B IPaKTUYECKON
JeATeILHOCTH JIFO/ICH.

Hemoncmpayuu 1. AHanoroBele M LUGPOBbIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHbIE
JaTYUKU.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemamuxa Mexannueckoe BukeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKEHUS.
Cucrema orcuéra. Tpaektopus. Ilepemenienue, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAas
CKOpPOCTh) M YCKOpPEHHME MaTepHalbHOW TOYKHM, MX MPOEKIHMH Ha OCH CHUCTEMbI KOOpPIUHAT.
CrnoxxeHue nepeMENICHU M CIOXKEHUE CKOpocTeld. PaBHOMEpHOE M pPaBHOYCKOPEHHOE
npsMoJIMHEHoe BHkeHue. ['padukn 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MIyTH U
nepeMeleHsl MaTepruaibHON TOUKH OT BpeMeHH. CBOOOHOE NajieHue. Y CKOpeHHe CBOOOIHOTO
nageHus. KpuBoimHeliHOe ABM)KEHME. [[BUJKEHHME MaTepHalbHOM TOUKHM IO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEHAs ckopocTh. [lepuon u yactora
oOpamienus. LleHTpocTpeMuTensHOe YCKOpeHHE. TeXHHYeCKHe YCTPOHCTBA M IMPAKTUYECKOE
MPUMEHEHUE: CIUAOMETp, ABMKEHHUE CHAPSIJIOB, LIETIHbIE U PEMEHHBIE TTepeayn.

Jlemoncmpayuu
1. Mogenb cucteMbl OTCUETA, MILUTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

2. IIpeobpazoBaHue ABUKEHUN C UCTIOJIB30BAaHUEM MIPOCTHIX MEXAHNU3MOB.



3. Ilagenue Ten B BO3yXe U B Pa3pe:KEHHOM IIPOCTPAHCTRBE.
4. HaGnroieHre ABMKCHUS TeNa, OPOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.
5. U3mepenue yckopeHusi CBOOOIHOTO MaIeHuUS.

6. HanpaBnenue cKOpoCTH MpU JIBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

1. U3yyeHnue paBHOMEPHOTO JBH)KCHUS.

2. V3ydeHune ABMKCHUS TENa MO OKPY>KHOCTH.

3. 3y4yeHue IBH>KEHUS IIapUKa B BI3KOW HKUIKOCTH.

4. 3y4yeHne IBMKEHUS Tella, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa llpuHuun otHocutenbHocTH [anunes. Ilepebiii 3akoH HeroToHa.
WNuepumansubie cucrembl orcuéra. Macca tena. Cuna. [lpunuun cynepno3unuu cuii. Bropoi
3akoH HploTOHa 17151 MaTepuanbHON Touku. Tperuil 3akoH HbroTOHA 1711 MaTepualbHbIX TOYEK.
3akoH BceMupHoro Tsarorenus. Cuna tsxectu. Ilepsas kocmudeckas ckopocts. Cuia ynpyrocru.
3akoH ['yka. Bec tema. Tpenue. Buabl TpeHus (IOKos, CKOJIbXeHUs, kaueHus). Cuna TpeHus.
Cyxoe Tpenue. Cuiia TpeHHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna
COIIPOTHUBIIEHUS NPH JIBMXKEHUU Teja B )KMIKOCTU Wi rase. [locrynarenbHoe U BpalareiabHOe
JIBYDKEHUE a0COIIOTHO TBEPIOro Teaa. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpalieHus. [Tnedo cuisbl.
YcnoBust paBHOBeCHs TBEPAOro Tena. TexHUUecKue yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHUE:
HOJIINITHUKY, IBU)KEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

1. SIBneHyre UHEepIUH.
2. CpaBHEHHUE MACChl B3aUMOJICHCTBYIOIINX TEJ.

3. Bropoii 3akoH HproToHa.
4. 3smepeHune cuil.

5. CnoxeHnue cui.

6. 3aBUCUMOCTb CUJIBI YIPYTOCTH OT Jie(hOpMalHH.

7. HeBecomocTs. Bec Tena nmpu yCKOpEHHOM NOABEME U NAJCHUU.
8. CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUYEHUS U CKOJIbKCHUSI.

9. YcnoBus paBHOBecus: TBEPAOTO Tena. Busl paBHOBeCHSI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1. I3mepeHwne ’KeCTKOCTH TPYKUHBI.

2. VI3mepenne KodpPUIUEHTa TPEHUS CKOIbKEHHS.

3. M3yueHne paBHOBECHS TeJa MO IEHCTBHEM HECKOIBKUX CHII.

Tema 3. 3akoHnvl coxpanenus ¢ mexanuke. VIMIynbC MaTepUaTbHOM TOYKH (Te€na), CUCTEMBI
MaTepualbHBIX TOYeK. MMMOynbCc CHIIBI MU HM3MEHEHHE HMMIYyJbCa Tella. 3aKOH COXpaHEHUs
umnynsca. PeaktuBHoe nBmwkeHue. Pabora cunmbl. MormHocTs cuibl. KuHeTHdeckast sHeprus



MaTepuabHOM TOukH. Teopema 00 HW3MEHEHHHM KHHETHYeCKoW HSHepruu. [loTeHnmampHas
sHeprus. [loTeHnmaneHast 3HEprus ymnpyro AeGOpMUPOBAHHOM MpYXUHBL [loTeHumanbHas
SHEprus Tena BOMM3M moBepxHOCTH 3emiu. [loTeHIanbpHble U HEMOTeHIMaTbHbIE CUilbl. CBs3b
paboOThl HENMOTEHLMAIBHBIX CHJI C U3MEHEHHMEM MEXAHWYECKOW SHEPIrUU CUCTEMBI Tell. 3aKOH
COXpPAaHEHUsI MEXAHMYECKOW DHEpPruM. YIPYrHe M HEYIPYrue CTOJIKHOBEHUA. TexHUuYecKue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOLOMET, KONEP, IPYKUHHBIN ITUCTOJIET, JBUKECHUE
paker.

Jlemoncmpayuu

1. 3aKoH coxpaHEHMs UMITYJIbCA.

2. PeakTuBHOE IBHKEHHUE.

3. [lepexo MOTEHITMAIBHOM SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

1. I/IsyquI/Ie a0COJIIOTHO HEyIpyroro yaapa € IIOMOLIBIO JABYX OIWMHAKOBBLIX HUTAHBIX
MAassTHHKOB.
2. I/IsyquI/Ie 3dKOHa COXpAaHCHHA MeXaHU4YeCKOMn OHCPIUuHu.

PA3JIEJI 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJANHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUM MU HUX OINBITHOE OOOCHOBaHHE.
bpoynosckoe apuxkenue. Judysus. Xapakrep ABUKEHHS U B3aUMOAECHCTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTeH U TBEPABIX T U 00BACHEHUE CBOMCTB BEIlleCTBA HA OCHOBE
aTuxX Mozened. Macca u pasmepsl mosiekys. KomuuectBo BemectBa. IloctosiHHas ABorazpo.
Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp Llenscus. Monens
ujeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOpUHU HUEaIbHOTO rasa.
AOcomoTHas TeMIeparypa Kak Mepa cpelHeld KMHETUYECKOW 3HEpruM TEIJIOBOIO JIBUKEHUS
yactul rasa. Illlkama temneparyp KenwsBrHa. I'a3oBble 3akoHBI. YpaBHeHHMEe MeHaeneeBa—
Knaneiipona. 3akon Jlanbrona. M3omporieccsl B U1eaqbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. [ paduueckoe npeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

Texnuueckue ycmpoticmsea u npaxmuieckoe npumeHerue. TepMoMeTp, bapometp. emoncmpayuu

1. OmpIThl, [AOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduu MOIEKy
OPTraHUYECKUX COCTUHECHUM.

2. OnpiThl 10 AUPHY3UH KUIKOCTEN U Ta30B.

3. Mopenb GpOyHOBCKOTO ABHKEHHS.

4. Mopens onsiTa [lITepHa.

5. OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

6. Monienb, nuIocTpupyromiasi IpupoAy AABJICHUS ra3a Ha CTEHKH COCyAa.

7. OnBITHI, WJUTIOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UACATBHOTO raza, N30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



1. Onpenenenne Macchl BO3ayXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHHH 00bhEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

2. VccnenoBanre 3aBUCMMOCTH MEXKIy ITapaMeTpaMH COCTOSHUS raza.
Tema 2. OCHOBBI TEPMOIHMHAMHUKH

TepMoanHaMuyeckasi CucTeMa. BHyTpeHHSsT SHEPTUS TEPMOAMHAMHYECKON CHCTEMBI M CIIOCOOBI
e€ uzmenenus. KonuuecTBo TerioTsl v padota. BHyTpeHHss SHEpTHsl 0OAHOATOMHOTO HI€aIbHOTO
raza. Buael Temsonepenauu: TEIJIONPOBOAHOCTb, KOHBEKIMS, W3JIydeHUE. Y enbHas
TETIIOEMKOCTH BemecTBa. KomuuecTBo TemmoTsl rpu Teruionepenade. Ilonstiue 06 aanadbarHom
npouecce. [lepBoiit 3aKoH TepMoauHaMuku. [IpuMeHeHue mepBOTro 3aKOHA TEPMOIUHAMUKHU K
usonporeccam. ['padudeckas uHTEpHperanus padoThl ra3a. BTopoil 3akoH TepMOIUHAMUKHU.
Heob6patumocts miporieccoB B npupojie. TemnoBbie MamuHbl. [IpUHIUIBI JEHCTBUS TEIJIOBBIX
MmarmuH. [IpeobpazoBanus sHepruu B TerioBbix MamuHax. KI1 teroBoii mammab. Hukn Kapao
u ero KIIJI. Dxonorudeckue npoOaemMbl TEMIIOIHEPTETUKH.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: IBUTATEIb BHYTPEHHErO CrOpaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

1. 3MeHeHre BHYTPEHHEH SHEPTHH Tejla MPH COBEPIICHUH PAaOOThI: BBUICT MPOOKU U3 OYTHUTKU
1OJI JICHCTBHEM CXXAaTOro BO3AyXa, HarpeBanue 3dupa B JATYHHOH TpyOKe MyTEM TpEHUs
(BUICOIEMOHCTpPALIHS ).

2. VI3MeHeHue BHYTpEHHEH dHEPrUu (TeMIIepaTyphl) Tejaa Mpu TeIrioneperaye.

3. OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

4. Monenu mapoBoii TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

1. N3mepenne yaenbHOU TeIIOEMKOCTH.
2. OKcnepuMeHTallbHas IpoBepKa 3akoHa I eli-JIroccaka.

Tema 3. ArperatHble cocTosiHus BemlecTBa. ®a3oBble mnepexoabl [lapooOpazoBanue u
KoHAeHcauusd. Vcnapenue u kuneHue. AOCONIOTHasE M OTHOCHUTENbHAsl BJIAXKHOCTb BO3JyXa.
Hacepiennsiii nap. Y aenbHas Temnora napoodpa3oBaHusl. 3aBUCHUMOCTb TEMIIEpaTyphbl KUIIEHUS
ot naeneHus. Tépnoe Tteno. Kpucramnumueckue u amopdHble Tena. AHM3OTPONHS CBOWCTB
kpuctayos. JXXuakue kpucramisl. CoBpeMeHHble MaTepHalibl. [lnaBieHrne M KpucTasin3anus.
VnenwpHas Terora muasiaeHus. Cyonumarusi. Y paBHEHUE TEIUIOBOTO OaiaHca.

Texnuueckue ycmpoﬁcmea u npakmudeckoe npumeHeHue: TUTPOMCTPp HU IICUXPOMCETD,
KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUSA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
1 HAaHOTE€XHOJIOTHUH.

Jlemoncmpayuu

1. CBolicTBa HaCBILEHHBIX M1APOB.
2. KuneHne nmpu NOHMKEHHOM JIaBJICHUU.
3. CriocoObl n3MepeHus BIa)KHOCTH.

4, Ha6J'IIOIleHI/IC HarpeBaHHud U IJIABJICHUA KPUCTAJINIMICCKOTO BCIICCTBA.



5. JleMOHCTpaIus KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

1. N3mepenue OTHOCUTETHHON BIQXKHOCTH BO3/1yXa.
PA3JIEJ 4. QJIEKTPOAUHAMMUKA

Tema 1. DiekTpocTaTuKka

DnekTpu3anus Tea. DJIeKTpUudecKuid 3apsia. [IBa Buaa anexkTpuyueckux 3apsaoB. [IpoBoaHukwy,
JUAJIEKTPUKU U TIOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsiaa. Bzaumopeiicteue
3apsimoB.  3akoH Kymona. TodeuHbl 3JIEKTpUYECKUMH  3apsii.  DJIEKTPUUECKOE TIOJIE.
Hanpstsk€HHOCTD 251eKTprdecKoro nojs. IIpuHiun cynepno3unuy 31eKTpUYECKUX noiel. JInauu
HaNpsDKEHHOCTU 3JIEKTpUYECKOro mois. Pabora cui anektpocrarnyeckoro mnois. Ilorennuai.
Pasnocte mnoteHumanoB. IIpoBOOHUMKKM M JUAJIEKTPUKA B DJIEKTPOCTaTUYECKOM  IIOJIE.
JusnexkTpudeckasi IPOHULAEMOCTh. DNEKTPoEMKOCTh. KoHnaeHcarop. JneKTpoEMKOCTb III0CKOTO
KOHJIEHCAaTopa. DHEPrus 3apsHDKEHHOT0 KOHIEHCaTopa.

Texnuueckue ycmpoucmea U NpaKmuyeckoe npuMeHeHue. SIEKTPOCKOI, 3IIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

1. YerpoiicTBO M npuHIUN 1EHCTBUS JJIEKTPOMETPA.
2. BzaumojeiicTBre Ha3IEeKTPU30BaHHBIX TEIL.

3. DIIEKTpUUECKOE TOJIE 3aPsHKCHHBIX TEl.

4. IIpoBOJHUKH B JIEKTPOCTATUIECKOM IIOJIE.

5. DnexTpocTaTyecKas 3aluTa.

6. JIUdIEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBHUCUMOCTh BHGKTpOéMKOCTI/I IUIOCKOI'0 KOHACHCATOpa OT IUIOIIaAW IUIACTHUH, PaCCTOSHUS
MCKAY HUMH U HHBHGKTqueCKOﬁ IIPOHUIIaCMOCTH. 8. 9HepFI/I${ 3apAKCHHOTO KOHZICHCATOPA.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi
1. N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTossHHBIN dIeKTpUYecKHil TOK. TOKH B pa3In4HbIX cpegax. DIEKTPUUECKUN TOK.
VYcnoBus cylmecTBOBaHMs AIEKTPUUECKOT0 ToKa. Microunnku Toka. Cuiia Toka. [locTostHHBIN TOK.
Hampsoxkenne. 3akoH OMma Ui ydacTKa LEMU. OJIEKTPUYECKOE COINPOTHBIICHHUE. Y AEIBHOE
compoTuBiieHHe BenlecTBa. [locienoBarenbHOe, MapauIeNbHOE, CMEMIAHHOE COEIUHEHUE
nmpoBomHUKOB. Pabora amekTpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTB
anekTpudeckoro Toka. 3/1C u BHYTpEHHEE CONPOTHUBIICHHE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi rienu. KopoTkoe 3ambikaHne. DIEKTPOHHAsS TPOBOIUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXNpoBOAUMOCTb. JJEKTPUYECKHA TOK B BakyyMe. (CBOWCTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBouuku. CoOcTBEHHAs M TPUMECHAs IPOBOAUMOCTD MOJIYPOBOIHUKOB. CBONCTBA p—
n-nepexona. IlomynpoBoagHUKOBbIE MPUOOPBI. DIEKTPUUECKU TOK B pacTBOpax U pacriaBax



3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS AUCCOIMALIMS. DJIEKTPOIU3. DIEKTPUUECKUNA TOK B raszax.
CaMocToATEIbHBIH U HECAMOCTOATENbHBIN pa3pan. Monuus. [1na3zma.

Texnuueckue ycmpoiicmea u NpaKkmuieckoe npumeHeHue: aMIEPMETP, BOJIBTMETpP, peocTar,
UCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENBHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOPHI,
IIOJIyIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu
1. I3MepeHue cuiibl TOKa U HAPsHKEHUSL.

2. 3aBHCHUMOCTH COIIPOTUBJICHHUA HUIMHAPHUYCCKUX IIPOBOJHUKOB OT JJIMHBI, ILJIOLIAAN
IIOIIEPECUYHOT'O CCUCHUA U MaTCpHUaa.

3. CMemaHHO€E COEJMHEHUE IPOBOIHUKOB.

4, HpHMOG HU3MCPCHUC BI[C KOpOTKO@ 3aMbIKaHHUEC TI'aJIbBAHHYCCKOI'O J3JICMCHTA M OILCHKA
BHYTPCHHCT'O COIIPOTHUBJICHUA.

5. 3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. UckpoBoii pa3psig ¥ IPOBOAUMOCTD BO3AyXa.

8. OHOCTOPOHHSISI TPOBOJUMOCTH AHOIA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

1. ITocnenoBaTenbHOE U MapalljieIbHOE COSAMHEHUS TPOBOTHUKOB.

2. N3mepenune D/JIC UCTOUHMKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHHUS.
3. HaGmroieHue 351eKTponmsa.

MEXITPEIMETHBIE CBA3HU

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISETCA C Y4ETOM
COACPIKATCIIBHBIX MCEKIIPEAMCTHBIX CBsI3ell C KypCaMu MaTCMaTUuKH, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaqn/m U TEXHOJIOTNHU. MG}KHPGHMCTHBIG IMOHATHA, CBA3AHHBIC C HU3YYCHHEM MCTOIOB
HAyYHOTO MO3HAHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTe3a, Pu3ndeckas BEIUYNHA, 3aKOH, TEOpUs,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIH, H3MEPEHUE.

MaremaTuka: perieHue CUCTEeMbl ypaBHEHMM; JMHeWHas (yHKuus, nmapabosa, runepOoia, MX
rpaduKd ¥ CBOMCTBA; TPUTOHOMETPHUYECKUE (PYHKIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHI'€HC;
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPbl U HMX MPOEKIUU Ha OCH KOOpPIMHAT,
CJI0’)KEHUE BEKTOPOB.

buonorus: MmexaHnyeckoe IBHKEHHUE B KHUBOU npupoae, 1uddysus, ocMoc, TEI000MEH KUBBIX
OpPraHu3MOB (BH/IbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHE), IIEKTPUUECKHE SBJICHHUS B JKUBOU
IIPUPOLE.

XUMUS: AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUEC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAsA Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TECII, JKUIKOCTEH H ra3oB, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCOUAlIWA, raJIbBaHUKA.

['eorpadusi: B1axxHOCTH BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.



Texnonorust: mpeoOpa3oBaHHe IBIKEHHH C HCIOIB30BAaHHEM MEXaHHW3MOB, YUET TpPEHHS B
TCXHUKC, MOAIIHUITHUKHU, HUCIOJIB30BAHUC 3aKOHA COXPaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJIOMET U T. I1.), IBUTATENIb BHYTPEHHETO CTOPaHUs, TapoBasi TYpOMHA, OBITOBOI XOJIOIUIBHUK,
KOHAWIIUOHED, TCEXHOJIOI'H MOJIy4CHUA COBPCMCHHBIX MaTcpurajioB, B TOM YHUCJIC
HAaHOMATEpHaJIOB, W  HAHOTEXHOJOTUH,  D3JIEKTPOCTaTHUECKas  3alluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3IIEKTPOOCBETUTEIbHBIE TPHOOPHI,

11 ki1acc
PA3JIEJI 4. 9JIEKTPOIUHAMMUKA
Tema 3. MarauTHoe moJie. JJIeKTPOMATHUTHAS UHIAYKIMUS

ITocTostHHBIE MarHuThHl. B3auMopeiicTBUE NOCTOSHHBIX MarHUTOB. MarnuTtHoe mose. Bekrtop
MarHuTHOM uWHAyKUWU. [IpyuHIMO cynepno3uuum MarHUTHBIX Mnojed. JluHuum MarHuTHOU
uHaykuuu. KapTuHa JuHUA MAarHUTHOM WMHIYKUMHU TOJS NOCTOSHHBIX MarHUTOB. MarHutHoe
10JIE IPOBOJHUKA ¢ TOKOM. KapTuHa NMHUN MHIYKIMM MarHUTHOTO MOJS JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOIO KOJIBLIEBOTO IPOBOJIHMKA, KaTyIIKH ¢ TokoM. OnbiT Opcrena.
B3aumopeiictBue npoBoaHukoB ¢ TokoMm. Cuia Ammnepa, e€ Moayibp U HampasieHue. Cuia
Jlopennia, €€ moaynp W HampaBieHHe. JIBUKEHHE 3apsOKEHHOM YacTULBl B OJHOPOIHOM
MarHuTHOM 1nosne. PaGora cunbl Jlopenna. SIBneHue snexkTpoMarHUTHOM uHAyKuuu. IloTox
BeKkTOpa MarHUTHOM uHAyKIuu. DJ]C uHAYKIMHU. 3aKOH JIEKTPOMAarHUTHON MHAYKIINU Dapasesi.
Buxpesoe snexrpuyeckoe nose. 9JIC HHAYKIIMK B MPOBOJHUKE, TBUKYIIIEMCS MTOCTYIATEIHLHO B
OAHOPOJHOM MarHuTHOM moJje. IIpaBwio Jlenua. MHOyKTUBHOCTB. SIBIEHHE CAMOMHIYKLIHH.
O/C camouHIyKIIMU. DHEPrUsi MAarHUTHOTO TOJISI KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

Texuuueckue ycmpoﬁcmea u npakmuieckoe npumernenue. IIOCTOAHHBIC MAarHurThl,
SJICKTPOMAIrHUTEHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIIHUOHHAA I1€Yb.

Jlemoncmpayuu
1. OnbIT Dpcrena.
2. OTKJIOHEHHE JEKTPOHHOTO MMyYKa MarHUTHBIM TOJIEM.
3. JIuHUY MHIYKIIUA MAarHUTHOTO TIOJIS.
4. B3aumojielicTBHE IBYX IPOBOJHUKOB C TOKOM.
5. Cua Ammepa.
6. JletictBue cuibl JIopeHIla Ha HOHBI AIEKTPOJINTA.
7. SIBiieHME DIIEKTPOMArHUTHON UHIYKIIUU.
8. [IpaBuno Jlenna.
9. 3aBucumocts I/IC MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.
10. SIBneHne caMOMHIYKIIHH.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi
1. HabOmroaenue aelcTBUS MATHUTHOTO IIOJIS HA TOK.

2. UccnenoBanue SIBICHUS JIEKTPOMAarHUTHOW HHIYKIUH.



PA3JIEJI 5. KOJIEBAHMSA U BOJIHBI
Tema 1. Mexanu4eckue H 3JIeKTPOMarHUTHbIE KoJIeOaHusI

KonebarenbHas cucrema. CBoOOHBIE MeXaHUUYeCKUe KosieOaHus. ['apMoHnueckue KojaeOaHusl.
[Tepuon, vacrora, amrmutyna u ¢dasza kosneOanuid. [IpykMHHBIH MasTHUK. MaTemMaTH4eCKUi
MasTHUK. YpaBHEHHE rapMOHUYECKUX KonebaHuil. [IpeBpalienue s3Hepruu npyu rapMOHHYECKHX
kosiebanusx. KonebarenbHblil KOHTYp. CBOOOAHBIE JIEKTPOMAarHUTHbIE KOJaeOaHusl B HCaIbHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIYy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPIrUU B HJICAILHOM KOJeOaTeIbHOM
koHType. [lpencraBmeHue o 3aTyxammuxX KoyeOaHUsAX. BBIHYXIeHHbIE MeXaHUYeCKue
Kosiebanus. Pe3onaHc. BbIHyXIeHHBIE 3J€KTpOMarHuTHele KoiieOanus. [lepeMeHHBIH TOK.
CuHycoMJ@JIbHBII NEepeMEHHBbIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa. AMIUIMTYAHOE U
JeCTBYIOIEE 3HAYCHHUE CUIIBI TOKa U HampsbkeHus. Tpancgopmarop. [IpousBoacTBo, nepenava
U TOTpeOJIeHHE JIIEKTPUYECKOW DHEPTUU. DKOJOTHMYECKHE PHCKH TPH IPOU3BOJICTBE
aNeKTpodHeprun. KynbTypa HCIIOIb30BaHNS 3JIEKTPOIHEPTUU B IOBCEIHEBHON KU3HH.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: SIACKTPUUYECKUNA 3BOHOK, T'€HEPATOP
IIEPEMEHHOT0 TOKA, JINHUM JJIEKTpoIepeaay.

Jlemoncmpayuu

1. UccnenoBanue mapamMeTpoB KojaeOATENbHOW CUCTEMBI (NMPY>KUHHBIA WM MaTeMaTHYEeCKUIN
MasITHHK).

2. Habmroienue 3aTyxarouix KoiaeOaHui.

3. MccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIECOAHHIA.
4. HaGnroieHue pe3oHaHca.

5. CB0OOOIHBIC STIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcmworpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHUsT OT BpPEMEHH)  JUIsS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

7. Pe3oHaHC IIpu MOCJICAOBATCIBHOM COCAUHCHUN PC3UCTOPA, KATYIIKU HHAYKTUBHOCTU U
KOHACHCATOpA.

8. Mozienb TMHUN IEKTPONEPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1. HccnenoBanue 3aBUCUMOCTH MEpUOa MAJBIX KOJIEOAHUN TPy3a Ha HUTH OT JUTMHBI HUTH
U Macchl rpysa.

2. Ormpenenenne yCKOpeHHUs: CBOOOTHOTO MAIeHHUs ITPU TTOMOIIYA MasiTHUKA.

3. HccnenoBanne mnepeMEeHHOr0 TOKa B 1IN M3 IOCJIEJOBATEIbHO COEAMHEHHBIX

KOHJICHCATOPa, KaTyIIK! U PE3UCTOPA.
Tema 2. MexaHu4ecKHe H 3JICKTPOMATHUTHBIE BOJTHbBI

Mexannueckrue BOJIHBI, ycioBuUsi pacnpoctpaHeHus. Ilepuoa. CKopocTh pacnpoCTpaHEHHs U
JHa BoTHEL [lonepednsie u mpoaoabHbIe BOTHBL. HTEephepeHtns u iudpakiius MeXaHuIeCKIX
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKka. DIeKTpOMarHiuTHBIC
BOJIHBI. Y CJIOBUS U3JTy4€HUS 3JIEKTPOMArHuTHHIX BOJIH. B3anMmuast opuenTanus BektopoB E, B, v
B DJICKTPOMAarHuTHOM BoOJIHE. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MPETOMIIEHUE,



nossipu3anusi, audpaknus, uHTepdepeHuus. CKOpocTh 3JeKTpoMarHUTHbIX BojH. [lkana
AIIEKTPOMArHUTHHIX BOJH. [[puMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [IprHIMTIBI
pazuoCBsA3M U TeleBUJeHUs. Pannosiokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’KaroLen
CpEJbL.

Texnuueckue ycmpoucmea u nNpakmuyeckoe HnpuMeHeHue: MY3bIKaJIbHble HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEICBH30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu
1. O6pa3oBaHue U pacIpPOCTPAHEHUE MONIEPEUHBIX U MPOJOJIbHBIX BOJIH.
2. Konebmromieecs Tea0 Kak HCTOYHUK 3BYKA.
3. HabmroieHue oTpaskeHus U NpeIoMIIEHHUS] MEXaHUYECKUX BOJIH.
4. Habnronenue uurepdepeHunu U Juppakiiul MEXaHHYECKUX BOJIH.
5. 3ByKOBOI1 pe30HaHC.
6. HaGnronenue cBS3M rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTY/IOM M 9aCTOTOM KOJIE€OaHUM.

7. VccnemoBanue CBOMCTB 3JCKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHUE, MOJISPHU3AIINS,
nudpakiys, HTHTEpPEpeHIIHS.

Tema 3. Ontuka I'eomeTpnueckasi onTuka.

[IpamosnnHENHOE pacnpOCTpaHEHUE CBETA B OAHOPOAHOM cpeae. JIyu cBeTa. ToueuHblil HCTOYHUK
cBera. OTpakeHue cBeTa. 3aKOHbI OTpakeHHs cBera. [locTpoenne n300pakeHUN B IIIOCKOM
3epkaine. [lpenomienue cBeTa. 3akoHbI TpeIOMIICHHS cBeTa. AOCOIIOTHBIA IOKa3aTelb
npenomieHusd. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa IOMHOTO BHYTPEHHETO
orpakenus. Jucmepcusi cBeta. CnoxHbli coctaB Oenoro cmera. llBer. ColOuparomue u
paccenBaroiue JUH3bl. ToHKas JInH3a. POKYCHOE pacCTOSIHUE U ONITUYECKasl CUJl1a TOHKOM JINH3BI.
[Toctpoenue n3o0paskeHU B COOMPAIOIINX U pacceUBarOIMIUX JUH3aX. DopMyia TOHKOHN JTHH3BL
YBennuenue, gasaemoe JIMH30M. Ipenensl MpUMEHUMMOCTH T€OMETPUYECKON ONTUKU. BomHOBast
onrtuka. MaTepdepenmus cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOICHUS MAKCHMYMOB
¥ MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.
Hudpaxmus ceera. Judpakunonnas pemeérka. Y cnoBre HaOI0IeHNs TTITaBHBIX MAKCUMYMOB TpU
MaJIeHU MOHOXPOMATHUECKOT0 CBETa Ha AU PaKIIMOHHYIO pemETKy. [lonspuzamnus ceera.

Texnuueckue ycmpoucmea u npakmuyeckoe HpuMeHeHue. OYKH, Jiymna, QoToarrmapar,
MIPOEKITMOHHBIN armapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS pEIIETKa,
TTOJISIPOU.

Jlemoncmpayuu
1. IlpsMonuHelHOE pacripocTpaHeHHE, OTPAKEHUE U NpesioMiieHne ceeta. OnTuyeckre npudophl.
2. IlonHoe BHYTpeHHEE oTpaxkeHue. MoJienb CBETOBOA.
3. UccnenoBanue CBOWCTB M300paKeHUH B IMH3AX.
4. Moaenu MUKpPOCKOTIa, TEJIECKOIA.

5. HaGmonenue nntepdepeHuu cBera.



6. HaGmronenue audpakium cBera.

7. HabnroaeHue nucnepcuu cBeTa.

8. IlomyuyeHue criekTpa ¢ MOMOIIBIO PU3MBI.

9. Ilonmydenue criekTpa ¢ MOMOIIBI0 TU(PAKIIMOHHON PEIIETKY.
10. HaGrogeHue moisipu3aiiy CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

1. 3mepenue moka3aTesns MpeIoMICHHS CTEKIIA.

2. OnpeneneHre ONTUYECKOM CUITbl U (POKYCHOTO PACCTOSIHUSI COOMPAIOLIEH JINH3bI.
3. Habnronenue nucnepcuu cBeTa.

4. 3amepenue JUIMHBI CBETOBOM BOJIHBI.

5. Ouerka HHPOPMAIIMOHHOW eMKOCTH KoMmakT-aucka (CD).
6. HabmroeHue crijioHoro U JMHEHYaToro CreKTpoB.

PA3JIEJI 6. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH T 'panuisl
IIPUMEHUMOCTH KJIACCUYEeCKOW MexaHMKH. [locTynarsl criennaabHOW TEOPUH OTHOCHUTEIBHOCTH:
MHBAapUAaHTHOCTb MOJYJSl CKOPOCTH CBETa B BaKyyMe, IPUHLUI OTHOCUTEIbHOCTU DWHIITEHHA.
OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPALLEHUE JUIMHBI. DHEPIUs U
UMITYJIbC PEJIATUBUCTCKON 4YacTHLbl. CBS3b MAcChl ¢ SHEPrUed U UMITYJIBCOM PEATUBUCTCKON
4aCTULBI. DHEPIUsl IOKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA
Tema 1. Di1eMeHTHI KBAHTOBOH ONTHKH

®otonbl. Popmyna [InaHka cBA3M SHEPTHH (POTOHA C €r0 YaCTOTOH. DHEprus U UMITYJIbC (OTOHA.

OtkpeiTie u uccnenoBanue (ororpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl hoTOrPdeKTa.
VpaBuenue DitHireitna st pororddexra. «Kpacnas rpanuiiay porodrddekra. J[apienne cera.
Omnpritel I1. H. Jle6eneBa. Xumuueckoe 1eiicTBUe CBETA.

Texnuueckue ycmpoucmea u npaxmuueckoe npumerenue: HoTodaeMeHT, POTOoIaTUUK, COTHEUHAS
Oarapesi, CBETOAHO.

Llemoncmpayuu

1. ®oToaPdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.
2. UccnenoBaHue 3aKOHOB BHEIIHEro Gporodpdekra.

3. Ceeromuo.

4. ConneuHas Oarapes.

Tema 2. CTtpoenue atoma

Mopens aroma Tomcona. Onwitel Pesepdopaa mo paccesauto o-gactuil. [Imanerapras mouens
atoma. [loctynarsl bopa. M3nydenue u nornomnieHne GOTOHOB MpHU MEPEXO/e aTromMa C OJHOTO
ypOBHSL 3Hepruu Ha apyro. Bunel cnexktpoB. CrekTp ypoBHEHW 3Hepruu aroma BOJOPOJA.



BonHoBbie cBoiicTBa wyactuil. Bosnbsl ge bpoinsa. KopnycKynspHO-BOJHOBOW —Tyalau3M.
CHooHTaHHOE U BBIHYXXJICHHOC U3JIYUCHHC.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: CIIeKTpaJIbHbIA aHaIu3 (CIIEKTPOCKOII),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

1. Monens oneita Pezepdopaa.

2. Ompenenenue JUIMHBI BOJIHBI J1a3epa.

3. HaGnronenne nuHEHYaThIX CIIEKTPOB M3TyYCHUSI.
4. Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
1. HabGuroienne JTMHeHYaToro CreKTpa.

Tema 3. AToMHOe S1pO

OKCIEpUMEHTBI, JO0KA3bIBAIOIIUE CIIOKHOCTh CTPOEHMs sAnpa. OTKpeITHE pPaJnOaKTUBHOCTH.
OmnsiThl Pesepdopaa no onpeneneHnto cocraBa pajgnoakTUBHOIo u3nydenus. CoiicTBa anbda-,
6era-, raMmMa-u3nydeHus. BnusHue paauoakTHBHOCTH Ha )KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u HeWtpoHa. HyknonHas mognens siapa ['eiizen6epra—lBanenko. 3apsan siapa. MaccoBoe uncio
snpa. zotonsl. Anbda-pacnan. DNeKTpOHHBINA U IO3UTPOHHBIHN OeTa-pacnan. ['aMMa-u3mydeHue.
3aKOH paJMOaKTHBHOTO pacraja. DHEprusl CBSA3M HYKIOHOB B sjpe. SnepHbie cuibl. Jledekt
Macchl saapa. SnepHeie peakuuu. Jlenenue u cuntes saaep. SAnepHsiii peaktop. TepmosiaepHbIN
cunre3. [IpobnemMbl U MEepCreKTUBBI SACPHONH PHEPTETHKU. DKOJOTHUECKUE ACHEKTHl SACPHON
DHEPreTHKU. OJEMEHTapHble 4YacTHIbl. OTKphITHE MO3UTPOHA. MeTonbl HaAOMIOAEHUS U
peructpanuu dJIeMeHTapHbIX 4yacTull. @DyHJIaMeHTalbHble B3auMojaeWcTBus. EauHCTBO
(bu3nyecKoil KapTUHBI MUpA.

Texnuueckue ycmpotiicmsea u npakmuieckoe npumeHerue. 103UMeTp, kamepa Bunbcona, saepHbIit
peakTop, aToMHast 6oMba.

Jlemoncmpayuu

1. CuéTunK MOHM3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1. HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).
PA3JIEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OTanbl pa3BUTUS acTpOHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAYECHHE aCTPOHOMUHU. Bun
3B&3mHoro HeOa. Co3Be3ams, SpKUe 3BE3/BI, TUIAHETHI, WX BUAUMOE ABWkeHUEe. CoJIHeuHas
cucrema. Cosuie. ConHeuHass akTUBHOCTh. MctouHuk sHeprun ConHua u 3BE€31. 3BE3bI, MX
OCHOBHBIC XapaKTepHUCTUKHU. JlmarpamMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
TJIaBHOM TIOCJIEIOBATEIRHOCTH. 3aBHCHMOCTH «Macca — CBETHMOCTBY» I 3BE3J TJIaBHOM
MOCJIE0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (COBpEeMEHHBIE TPEACTABIEHUA O
MPOUCXO0XKACHUU U 3BooNMU CoJHIA U 3BE3/. DTanbl )KU3HM 3BE31. Meunsiil [1yts — Haina
I'anaxtuka. Ilomoxenue n nerxenne Conuna B ["anmaktuke. Tumsl ramaktuk. PagnoramrakTiky u
KBa3apbl. Y€pHbIE NbIPHI B AApax ranaktuk. Beenennas. Pacimpenue Beenennoii. 3akon Xa00ma.



Paz6eranne ramaktuk. Teopust bombmoro B3peiBa. PenmkroBoe wusmydenwe. MacmtabHas
cTpykTypa Beenennoii. Meraranakruka. Hepeménusie mpo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

1. HaGnronenust HEBOOPYXEHHBIM IJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN TS
oTpezieNieHUs] TMOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

2. Habmronenus B teneckon Jlynel, muianet, Mieunoro Ilyrtu.
OBOBIIAIOIIEE ITIOBTOPEHUE

Ponp ¢u3uku U acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHMYECKON, COUAILHOW U ITHYECKOU
cdepax IesTETbHOCTH YEIOBEKA; POJIb U MECTO (PM3UKU M ACTPOHOMHUH B COBPEMEHHON HAyYHOM
KapTUHE MHpPa; poib (U3NYECKOH Teopuu B (OPMHPOBAHUU TPEICTABICHUN O (hU3MUYecKOi
KapTHHE MHpa, MeCTO (PU3MUYECKOW KapTUHBI MUpPa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJCTABICHUN O IIPUPOJE.

MEXITPEAMETHBIE CBA3HU

N3yuenne kypca ¢usuku OazoBoro ypoBHsS B 11 Kilacce ocymiecTBisercs ¢ yd4€ToM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaguu M TEXHOJOTMU. MeEXNpeAMETHbIE MOHATUS, CBA3aHHBIE C H3YYEHHEM METOJ/IOB
HAYYHOTO TIO3HAHUS: SIBICHUE, HAYYHBIN (haKT, TUIOTE3a, (PU3HUecKas BEIMYNHA, 3aKOH, TEOPHS,
Ha0JII0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Maremartuka: pEeICHUEC CHUCTCMbI ypaBHeHHﬁ; TPUTOHOMETPUYCCKHEC (I)YHKI_II/II/IZ CHUHYC, KOCHUHYC,
TAHI'CHC, KOTAHI'CHC; OCHOBHOC TPUT'OHOMCTPHYCCKOC TOXKACCTBO,; BEKTOPLI K UX ITPOCKIIKMKU HAa OCH
KOOpAUHAT, CJIOXCHUEC BCKTOPOB, MPOU3BOJHBIC 3JICMCHTAPHBIX (bYHKLIHfI; IMPU3HAKU HOI[O6I/I}I
TPEYTrOJIbHUKOB, OTIPCACIICHUC TVIOMAAN TINIOCKUX q)Hpr 1 00bEMa TelL.

buonorns: OJICKTPHUYCCKUC SABJICHUSA B JKUBOU npupozae, KoJjie0aTeIbHbIE JBUXXCHUA B JKUBOH
npupoac, ONTUYCCKUEC ABJIICHHUA B JKUBOM mnpuponae, Z[GﬁCTBI/IG paavany Ha )KUBBIC OpTraHHU3MBI.

XHUMUS: CTPOCHUC ATOMOB U MOJICKYJI, KPUCTAJIMYCCKAA CTPYKTYypa TBép)IBIX TCJI, MCXaHU3MbI
O6paSOBaHI/ISI KpHCTaHHquCKOﬁ peHléTKI/I, CHeKTpaJ'ILHHﬁ aHaJIn3.

['eorpadus: MarHuTHBIE TMONIOCAa 3€MJIHM, 3aJ€KU MArHUTHBIX pPyA, (OTOChEMKA 3EMHOMN
IIOBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSICEHUN. TEXHOJIOTH: JIMHUU 3JIEKTpOIIepeay, TeHEPATOp
MEPEMEHHOTO TOKa, JJIEKTPOJABUIraTENb, HWHAYKIIMOHHAA TMe€Yb, paaap, paadoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meub, MPOEKIMOHHBIN armapaT, BOJOKOHHAs OITHKA,
coJiHe4Has Oatapes.



TEMATHUYECKOE IINTAHUPOBAHUE

10 kaacc (68 yacoB)

(54)

OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBHYKEHHS.

Cucrema orcuéra.
Tpaekropus.

[lepememienue,  cKOpocTh
(cpenusis CKOpPOCTb,
MTHOBEHHas CKOPOCTB) H
YCKOpPEHHE MaTepHaIbHOI
TOYKH, UX MPOEKIIH HA OCH
CHCTEMBI KOOp/IMHAT.

CrnoxeHne nepeMeleHui u
CJIO’KE€HHE CKOPOCTEH.
PaBHOMepHOE u

W3y4eHne HEPaBHOMEPHOTO
JIBIKEHHS c LEINBI0
OTIpEeNIeNICHAs MTHOBEHHOU
CKOPOCTH;,  HCCJIEIOBaHUE
COOTHOIICHUA Me)KI(y
IyTsIMHU, l'[pOf/’I)IeHHbIMI/I
TEJIOM 3a
Mocie0BaTeIbHbIE PaBHBIC
MIPOMEXYTKH BPEMEHHU TIPH
PaBHOYCKOPEHHOM
JBHKCHUM C HaYaJILHOM
CKOPOCTBIO, PaBHOM HYIIIO;
W3y4YeHHE IBIKCHUS

https://foxford.ru/
https://videouroki.net/
https://onlinetestpad.com/

Ne HaumenoBanue pa3nenoB Tem [Iporpammuoe XapakTepucTuka DnexkTpoHHbIe (TUPPOBHIL) JesarenbHOCTD
n/m IIporpaMMabl, KOJIMYECTBO 4YaCOB COACPKAaHUC OCHOBHBIX BUJ10OB O6pa3OBaTeJ'IBHI>IC PECYPCHI YUUTEIA C YYETOM
JACATCIIBHOCTU mporpamMmbl
ydJalnuxcsa BOCIIUTaHUA
PA3AEJ 1. PUBUKA U METOAbI HAYUYHOI'O ITO3HAHUSA (2 v)
1.1 | ®usuka u METOABI HAYIHOTO Ousuka — Hayka o | PaGora B rpymme mo | hitps://resh.edu.ru/subject/28/10/
HO3HAHMS pHUpoJe. HayuHble | moarotoBke KOPOTKHX | hitns://foxford.ru/
(2 LI) METObI IIO3HaHUA COO6H.I€HI/II/I O poJii U MCCT? httDS//VIdeOUI’OkInet/
OKpyXatomero Mupa. Pomp | GU3MKH B  IpaKTHYECKOH httos://onlinetestpad /
IKCIIEPUMEHTA U TEOPHUH B | AESATEIbHOCTH JIFOJCH. ps.//onlinetesipad.com
nporiecce no3Hauust | OcBoeHHe OCHOBHBIX
OpUPOIBL.  DKCHEPUMEHT | IpHEMOB paboTh c
B (pU3HKeE. nudpoBoii mabopaTopueii mo
MonemupoBanue ¢uznke
(usMUecKux ABICHUH U
IIPOLIECCOB. Hayunsie
THIOTE3BI. Dusnveckue
3aKOHBI U TeOpHH. ['paHHULIBI
HNPUMEHUMOCTH
(huzngecKux 3aKOHOB.
[IpuHLIKMIT COOTBETCTBUSL.
Ponp m mecro ¢usuku B
(hopmMupoBaHUH
COBpPEMEHHOH Hay4YHOU
KapTHUHBI MHDa,
B MIPAKTUYECKOU
JIeSITEIbHOCTH JIOIEH
PA3JEJI 2. MEXAHHUKA (18 u)
2.1 | Kunemaruka Mexanuyeckoe apwkenne. | Ilposenenne skenepuventa: | https://resh.edu.ru/subject/28/10/
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PaBHOYCKOPEHHOE
IpSAMOJIMHEHHOE
JIBIDKCHHE. I'paduxu
3aBHCUMOCTH  KOOpJHHAT,
CKOPOCTH, YCKOPEHHUSI, Ty TH

u MepeMEILCHHS

MarepHalbHONH TOYKH OT
.BpEMEHU

CBo0OoiHOE majicHueE.

Yckopenue CBOOOJHOTO
MaJeHus.

KpuBonuHeliHOe ABHKEHUE.
JIBIDKeHHE MaTepUaIbHOM
TOYKH IO OKPYXXHOCTH C
MOCTOSTHHOH TI0  MOJYJIIO

CKOPOCTBIO. YrnoBas
CKOPOCTb, JIMHEWHas
CKOPOCTb. Ilepuon
U 4acToTa obpamieHusl.
LenTpocrpemurenbHoe
YCKOpEHUue

.IIapyKa B BSI3KOH )KUIKOCTH
OObscHeHne OCHOBHBIX
MPUHIUIIOB JeUCTBUS
TEXHMYECKUX  YCTPOMCTB,
TaKUX KaK:  CIHMIOMETD,
LEIHbIE u peMEHHbIE
nepenadd  ABIDKCHUS;, H
ycnoBuii MX  Ge30MacHOro
HCIIOb30BAHHS B
MOBCEIHEBHOM KU3HH.
Pemenune pacuérHbIx 3aaa4 ¢
SIBHO 3a[JaHHO# (Hu3HUecKoit
MOJEINBIO C HCIOJIb30BaHHEM
OCHOBHBIX bopmyn
KHHEMAaTHKH.

Iloctpoenne u  aHanus
rpaQUKOB  3aBUCHMOCTEH
KMHEMAaTHYECKUX  BEIUYUH
OT BpEMEHU.

Pacrio3naBaHue puznuecknx
SIBJICHUH B Y9EOHBIX OIBITAX
U OKpYyXarolled JKU3HU:
paBHOMEpHOE u
PaBHOYCKOPEHHOE
HPSMOJIMHEHHOE JBIKEHHE,
CBOOOJIHOE TMaJgeHUe Ted,
JIBIDKEHHE 110 OKPY>KHOCTH.
Omnncanne MeXaHHYECKOTO

JIBHOKCHHS c
HCHOJIb30BaHUEM
(buznuecKux BEJIMYHH:
KOOp/JMHATA, yTh,
HepeMelleHHe,  CKOPOCTb,
YCKOpEHHE.

PabGora B rpymmax mpu
IUIAHUPOBAHUH, IPOBEACHUH
u UHTEPIPETALNH
pe3yabTaTOB  OMBITOB U
AaHaJINn3¢ JOITIOJTHUTCJIBHBIX
UCTOYHHUKOB  HH(DOpMAIMU
0 TeMe

2.2

JnHamuka

(7 4)

[IpyHIIUTT OTHOCHUTENBHOCTH
lamunes.
IlepBbiit 3akon HeroToHa.
WHuepruanbHble  CUCTEMBI
oTcuéTa.

IIpoBeneHne sKCrEpUMEHTA:
HCCIIeI0BaHHE

3aBUCHUMOCTH CuJl
YOPYTOCTH, BO3HMKAIOLIUX
B IPY)KUHE M PE3NHOBOM

https://resh.edu.ru/subject/28/10/
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Macca Tena. Cuna.
IIpunnun  cynepno3unuu
CHIL Bropoit 3aKOH
Herotona JULs
MaTepuaIbHON TOYKH.

Tperuii 3akon HeroToHa muis
MaTepUalIbHBIX TOYEK.

3akoH BCEMHPHOTO
TsroteHns. Cuila TSDKECTH.
[lepBas KOCMHUYECKas
CKOPOCTb.

Cuna ynpyroctd. 3akoH
T'yka. Bec tena.

Tpenue. Bugsl TpeHus
(mroxos, CKOJIBXKEHHS,
kageHus). Cuma TpeHHS.

Cyxoe tpenue. Cuia TpeHus
CKOJIBKEGHHMS M CHJIa TPEHHUS
MIOKOSI. Koapdpumment
TPEHHSI.

Cuna conpoTUBIEHHs IpU
JIBH)KCHHH TeJa B )KMAKOCTH
WJIH Tasze.

IToctynarensHoe u
BpallaTeIbHOE  JIBIKEHHE
a0bCoIIOTHO TBEPAOTO Tea.

MomeHT CHUJIBI
OTHOCHTEIBHO ocu
BpamieHus. Ilnewo cuibl.
VYcenosus paBHOBecCHUs

TBEPAOrO Tena

obpasre, oT HX

neopMaruu; U3y4eHue
JIBUKECHUS Opycka
10 HAKJIOHHOM  IIJIOCKOCTH;
HCCIICIOBaHUE

YCIIOBHH paBHOBecHUs

TBEPJIOTO TeENa, HWMEIOIIETO
0Chb BpAIIICHUS.

OObsicHEHHE O0COOEHHOCTEH
PaBHOMEPHOTO u
PaBHOYCKOPEHHOT'O
MPSIMOJIMHENHOTO
JIBVKEHHS, CBOOOJIHOTO
MajieHdss TeJ, JBH)KEHUS
10 OKPYKHOCTH Ha OCHOBE
3akOHOB Hpl0TOHa, 3aKOHa
BCEMHPHOTO TATOTEHHS.

OOBsicHEHUE OCHOBHBIX
MIPUHIIUITIOB JIEACTBHS
TEXHUYCCKHX  YCTPOWCTB,
TaKUX Kak MOJIINITHAKH.

O0ObsAcHEHHE JIBIKEHUS

HCKYCCTBEHHBIX CITyTHHKOB.
Pemenne pacu€THeIx 3a1au ¢
SIBHO 3aJaH-
HOH (hU3MUECKON MOJIETIBIO C
HCIIOIb30BaHUEM OCHOBHBIX
3aKOHOB " hopmyn
JTMHAMUKH.

PacrnioznaBanue puznveckux
SIBJICHUH B y4€OHBIX OIbITAX
U OKpYXalOIleH KU3HH:
WHEepLYs, B3aUMOJCHCTBUE
Tell.

Amnanms ¢uzngecKux
NpOLECCOB M SIBJIICHUH
C UCTIOJIb30BAaHUEM 3aKOHOB
n NPUHIUIIOB!:
3aKOH BCEMHPHOTO
Tarorenus, I, II u III
3akoHbl HploTOHA, IpHHINTT
CYIEpIIO3HIIH cuI,
IPUHIUII  PAaBHONPABHOCTH
HHEPLUHAIBHBIX CHCTEM
oTcuéra




2.3

3aKOHEI COXPAaHCHUA B MCXAaHUKC

(64)

Wmnynsc  maTepuanbHOM
TOYKU (tenma),
CHCTEMBl  MaTepHaJIbHBIX

TOYCK. I/IMHyJ'IBC CUJIBI U
HU3MEHEHUE UMITYyJIbCa TEJIa.

3axkoH COXpaHEHUs
HMITYJIbCA. PeaxruBHOE
JBIDKEHHE.

PaGora cumsl. MoImHOCTH
CHIJIBL.

Kunernueckas SHeprus
MaTepuaIbHOMN TOYKH.
Teopema 00 W3MECHCHHH
KUHETHYECKON SHEePTHH.
[MoTeHumanbHast — dHEPrHs.
IloTeHuuanbHas  SHeEprus

ynpyro aehopMHpPOBaHHOM
npyXuHbl. IloTeHIHanbHas

SHEeprus  Tena  BOJM3H
MIOBEPXHOCTHU 3eMIIH.
[MoTeHumanbsHEIE u
HEMOTCHIHAIbHBIE  CHJIBL.
CBs13b padotst
HEMOTeHI[HATbHBIX CHIT
C U3MEHEHUEM
MEXaHUYEeCKOH SHEPruu
CUCTEMBI Tell. 3aKoH

COXpAaHEHUs] MEXaHW4YeCKOU

SHEprHu.
VYhopyrue u  Heympyrue
CTOJIKHOBEHUS

HpOBeI[eHI/Ie OKCHEpUMEHTA:

U3y4YCHUE a0COITIOTHO
HEYIPYroro ynapa c
MTOMOIITBIO IBYX
OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB; HCCJICOBaHKE
CBSI3M  paboOTBl CHJIBI  C

HU3MEHEHHEM MEXaHUYECKON
SHEpPruM Tela Ha IpHUMepe
pacTsHKeHUs PE3UHOBOTO
KryTa.

Pemenue pacuérHbix 3a1a4 ¢
SIBHO 3aJJaHHOU (PM3HUYECKOM
MO/IEJIBIO C HCIIOIb30BaHUEM

-OCHOBHBIX ~ 3aKOHOB M
hopmyn JTUHAMUKHI
Y 3aKOHOB COXPaHEHHSI.

Pemenue Ka4eCTBEHHBIX
3aa4 ¢  omopod  Ha
W3y4YeHHBIE B pasJele
«MexaHHKa» 3aKOHHBI,
3aKOHOMEPHOCTH u

(huzHuIecKue SABICHU.
OnucaHue MeEXaHH4YeCKOTO

JIBHKECHHS
C MCHOJIb30BaHUEM
(busyecKux BEJIMYHH!
HMITYJIBEC Tena,
KAHETHIECKast SHepTus,
MOTEHIWAbHAS ~ DHEPTHS,
MeXaHu4ecKast pabora,
MeXaHH4YeCKast MOIIHOCTb.
Awnanus bu3HIecKHxX
MpOLECCOB M SIBJICHUH

C UCHOJB30BaHUEM  3aKOHA
COXpPaHEHHUsI MEXAaHUYECKOU
JHEpPruy, 3aKOHAa
COXPAHEHUS UMITYyJIbCA.

OObsicHEHNE OCHOBHBIX
NPHUHIIUIIOB JIeHCTBUS
TEXHUYECKHX  YCTPOMCTB,

TaKUX Kak: BOJIOMET, KOMEp,
NPY>KUHHBI MHCTOJET.

OObsicHeHnE JIBVDKEHHUS
paker ¢  omopod  Ha
U3Yy4YCHHBIC ¢busnueckue

https://resh.edu.ru/subject/28/10/
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BEIINYHHEI i 3aKOHEI
MEXAHUKH.
Wcnons3oBanne npu
ITOATOTOBKE cooO0mIeHn
0 MPUMEHEHUN 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MHPOPMAIIHOHHBIX
TEXHOJIOTMI IS  IIOMCKa,
CTPYKTYpPHUPOBAHUS,
HHTEepIpETalNH

Y [IPEJICTABIICHUS
UHGOPMALINY, KPHUTHYECKHUIT
aHanm3 ToJTyJaeMoit
nHbopmamu

PA3JEJ 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJANHAMUKA (24 9)

3.1

OCHOBBI MOJIEKYJISIPHO-
KuHeTHYeCcKoi Teopun (9 1)

OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHO-

KHHETHYECKOM TEOPUHU.
BpoyHOBckoe  nBHIKEHHE.
Juddysus. Xapaxrep
TIBYDKCHHS u
B3aMMOJICHCTBHS YacTHI]
BEIIIECTBA. Monenu

CTPOEHUS Ia30B, KUIKOCTEH
u TBEPABIX Tel "
00BsICHEHHE CBOIfCTB
BEILECTBA Ha OCHOBE 3THUX
Mozened. Macca MOJIEKyIL.

Komnuectso BEIIECTBA.
[TocrosiHHas ABorajpo.
Temnnosoe paBHOBeECHE.
Temnepatypa u eé
HU3MEpeHHUe. [xana

temneparyp Llenscus.
Mogens uaeamsHOTO Trasa.

OcHoBHOE ypaBHEHHUE
MOJIEKYJISIPHO-

KHHETHYECKOM TEOPUU
HICATEHOTO rasa.
AOcooTHasE  TeMIieparypa
KaK Mepa cpenHei
KUHETHYECKON SHEPruu
TEIIOBOTO JBHKCHHS
yactul,  rasa.  [a3oBble
3aKOHBI. YpaBHeHnE

IIpoBenenue sxcnepuMeHTa:

ompeenieHne Macchbl
BO3yXa B KJIaCCHOM
KOMHare Ha OCHOBE
n3MepeHnit o0BéMa
KOMHATBI, JTABJICHUS
U TEMIIEpaTypsl BO3AyXa B
HE; HCCIIeIOBaHUE
3aBUCHMOCTH MEXITY
napameTpaMu COCTOSTHUS
pa3pekeHHOro rasa.

OObsicHeHUE OCHOBHBIX
MIPUHLIUIIOB IEUCTBUHI
TEXHUYECKUX  YCTPOMCTB,

TaKnX Kak: TEpMOMETp H
OapoMeTp;, M YCIOBHH UX
6e3omacHoro
HCIIOIb30BaAHHS B
MTOBCETHEBHOM KHU3HHU.
PacrnioznaBanue puznaeckux
sSIBJIeHNI B yUeOHBIX OIBITAX

U OKpYXaroled >KH3HU:
nuddysus, OpoyHOBCKOE
JIBIKEHHE.

Onucanne TEIUIOBBIX
SIBICHUH C WCIIOJIb30BaHUEM
(busnyecKux BEJIMYUH:
JIaBJICHHE rasa,
TeMIepaTypa, CpemHssa
KAHETHYECKast SHEPTHUs
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MenpgeneeBa—
Knaneiipona. 3aKkoH
Jansrona. U3onpoueccel B
U/ieaTbHOM rase c
MOCTOSIHHBIM  KOJIMYECTBOM
BemiecTBa. | paduueckoe
Hpe/ICTaBICHUE
M30IPOLIECCOB:  H30TEpPMa,
n30xopa, mobapa

Xa0THYECKOTO
MOJIEKYI,
CpeIHeKBaApaTHIHAS
CKOPOCTBh MOJIEKYIL.

Amnanms ¢bu3nUecKux
MpPOLECCOB M SIBJICHUH
C HUCTIOJIb30BaHUEM

JBHKCHUS

MOJIEKYJIIPHO-
KUHETUYECKOH TEOpHUH
CTPOCHHUS BEI[ECTBA,
Ta30BBIX 3aKOHOB, CBS3H
cpenHei KMHETHUYECKOHN
SHEPrum TEILIOBOTO
JIBIDKCHMS ~ MOJIEKYl1l  C

a0CONIOTHOW TeMIiepaTypoii.
Pemenne pacu€THbIx 3a1a4 ¢
SIBHO 3aJaHHOU (H3HYECKOM
MOZIENBIO C HCIOJIb30BaHUEM
OCHOBHBIX TIOJIOKEeHUH
MKT, 3akoHOB W (opmyn
MOJIEKYJISIPHON (pH3UKH.
Pabora B rpymmax mpu
IUTAaHUPOBAHNH, TIPOBEICHUH
u HHTEpIpETannuN
pe3yabTaTOB  ONBITOB U
aHanu3e  JIOTIOJIHUTEIBHBIX
HUCTOYHUKOB  MH(pOpMaINH
o TeMe

3.2

OCHOBBI TCPMOANHAMHUKNU
(10 u)

TepmonrHamuueckas
CUCTEMA. BuyTpennss
SHEpTrHs
TEPMOIMHAMUYECKOI
CHUCTEMBl M CHOCOOBI €&
n3meHenus.  KoindectBo
TEIUIOTHI u pabora.

BHyTpeHHSIS 3HEpTUst OXHO-
ATOMHOTO H/I€aJIbHOTO Ta3a.

Bunbr TEIUIoNepeaaum:
TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3ITy4YeHHUE.
VY nenbHas TEIUI0EMKOCTD
BEILECTBA. KomnuectBo
TEILIOTEI npu
Terionepeaaye.

[Tousatne 00 amguabaTHOM
npornecce. [lepBblii  3akOH

[IpoBeneHne yueHHUECKOTO
SKCIIEPHMEHTa: H3MEpeHHe

yAeIbHON TEMI0EMKOCTH
BEILIECTBA.

OObsicHeHHe OCHOBHBIX
MPUHIUIIOB JeUCTBUS
TEXHUYECKUX  YCTPOMCTB,
TaKUX  KaK:  JBHTaTelb
BHYTPEHHETO CTOpaHus,
OBLITOBOM XOJIOIHIILHHK,

KOH/IUIIMOHEP; ¥ YCIOBHI NX
0€301acHOro
HCITOJIB30BaHUS B
[TOBCEIHEBHOM KU3HU.
Omnumcanne H3YYEHHBIX
CBOMCTB Te€ll U TEIJIOBBIX
SIBJIEHUW C MCITOJIb30BaHUEM
(HDU3HIECKUX BEJIMYMH:
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https://foxford.ru/

https://videouroki.net/

https://onlinetestpad.com/
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TEePMOANHAMHUKH. JIaBJIEeHHE rasa,
IIpnmenenue MEepPBOTO | TeMIlepaTypa, KOJMYECTBO
3aKOHA TEPMOJWHAMHUKH K | TEILIOTHI, BHYTPCHHSS
H30MPOLECCAM. SHeprus, paboTa rasa.
I'paduueckast Pemenue pacuérHbix 3aaa4 ¢
HMHTEpIIpeTaus paboThl | SBHO 3aaHHOW (QU3UUECKOM
rasa. MOJEINBIO C HCHOJIF30BaHHEM
Bropoit 3aKOH | OCHOBHBIX  3aKOHOB U
TEePMOANHAMHKHY. (hopMyIT TEPMOJUHAMUKH.
HeobGpatumocts mporeccoB | Pemenue KaueCTBEHHBIX
B TIPUPOJIE. 3ajad  C  OmOpoil  Ha
TerutoBeie MallMHBL. | U3y4eHHBIE B pasfene
ITpuHIUnIBEL nerictBust | «MouekyisipHas (U3MKa |
TEIIOBBIX MalluH. | TePMOJWHAMUKA»  3aKOHEL,
ITpeobpazoBaHus PHEPTUH B | 3aKOHOMEPHOCTH u
temwmoBbix MammHax. KIIJ[ | dusndeckue sBieHU.
terwmoBoil MammHel. Lukn | Pabota B rpymmax mpu
Kappo wu ero KIIJ. | ananu3e OONOJHUTENBHBIX
DKoJIOTHYecKHe MpoOIeMBbl | UCTOYHUKOB — HMH(pOpMaLUH
TEIJIOOHEPTeTUKH 1o TeMe

3.3 | .ArperatHbie cocTosiHUs BemecTBa | IlapooGpasosanne u | Tlposenenue skenepumenta: | https://resh.edu.ru/subject/28/10/

®a30BbIe IEPEXOIBI

(5 4)

KoHAeHcanwus. Mcnapenue u
kumeHne. AOCOMOTHas W
OTHOCHTEIIbHAS BIAXHOCTD
BO3/yXa. Hacpimennsrit
map. YpaenbHas — Temora
napooOpa3oBaHuUsI.

3aBUCUMOCTh TEMIIEPATYPEI
KUTIEHUs  OT  JaBJICHUS.
TBépnoe TEJo.
Kpucrammmueckue u
amopQHbIe Tena.
AHu3oTponus CBOMCTB
KpHUCTAJLIOB. Kunxue
kpucrauibl. COBpeMEHHBIE

Matepuanbl. [lnaBnenue u
KpUCTaJUIM3anus. Y iesbHas
TeIoTa TUTABJICHUS.
Cy6mumanmust.

VYpaBHeHue TEINJIOBOIO
OanaHca

HU3MEPECHUE OTHOCHTEIILHOM
BJIQ)KHOCTH BO3ayXa.

OOBsicHEHHE OCHOBHBIX
MIPUHLIUIIOB IEUCTBUS
TEXHUYECKUX yCTpOICTB,
TaKuX Kak: TUTPOMETp |

TICUXPOMETP, KATOPUMETP; U
ycnoBuii WX  6e30MacHOTro
HCIIOJIB30BAHUS B
IIOBCETHEBHOM JKH3HH.
Onucanue MPUHLIUIIOB
MOJIyYeHHUsI  COBPEMEHHBIX
MaTepualioB, B TOM 4YHCIIE
HaHOMAaTEepHAJIOB.

Pemenue pacuéTHbIX 3a1a4 ¢
SIBHO 3aJJaHHOU (PH3HYECKOI
MOJICJIBIO C UCITOJIb30BAaHUEM

YpaBHEHUSI TEIJIOBOTO
Gananca.

Penrenue KaueCTBEHHBIX
3a7a4 ¢ OmOpoH  Ha
U3Yy4ECHHBIE 3aKOHB,
3aKOHOMEPHOCTH u
¢dusnyeckue SBICHHS IO

TEME.

https://foxford.ru/

https://videouroki.net/

https://onlinetestpad.com/
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PacniosnaBanue Quznyeckux
SIBIICHUH B y4eOHBIX OIBITAX
U OKpYyXarolel J>KU3HU:
neopmarys TBEPIBIX Ted,
HarpeBaHue U OXJIAXICHHE
TeJ, U3MCHEHUE arperaTHbIX
COCTOSSHHMI  BelecTBa H
00BSICHEHHE KX Ha OCHOBE

3aKOHOB i1 dopmyin
MOJIEKYJIIPHOH (DU3UKH.
HcnonezoBanue
HH()OPMAIIMOHHBIX
TEXHOJIOTHH ISl  TIOWCKA,
CTPYKTYPHPOBAHUS,
HHTEepIpeTaluy u
HpeCTaBICHHS
nHpOpMAIIN npu
MOATOTOBKE COOOWIEHUH O
NpUMEHEHH! 3aKOHOB

MOJICKYJIIDHOH (GU3UKU U
TEPMOJUHAMUKH B TEXHHKE
U TEXHOJIOTHSIX

PA3JEJ 4. SJJIEKTPOJIMUHAMMKA ) 22 4)
4.1 | DnekrpocraTHKa Onexrpusanus Ten. | Ilposenenne sxenepumenta: | https://resh.edu.ru/subject/28/10/
DnexTpudeckuii 3apsa. J[Ba | uaMepeHue 31eKTpOEMKOCTU https://foxford.ru/
(10 LI) ;ZI}:[a 3J'Il_eIKTpI/I‘IeCKI/IX 206HZ[6HC3T0pa. httDSZ//VideOUI’Oki ) net/
PAOO0B. POBOJHUKH, 'bSICHCHHUC OCHOBHBIX htt //on||netest ad com/

JIUDIEKTPUKU U | IPUHIUIIOB IEUCTBUS ps. pad.
MOJYTPOBOAHUKH.  3aKOH | TEXHHYECKHX YCTPOMCTB M

COXpaHCHUA TéXHOJ’IOI‘Hﬁ, TaKuX KaK:

JJIEKTPUYECKOTO 3apsija.
BzaumopelicTBue 3apsos.
3akon Kynona. ToueuHsbiit

JNEKTPUUECKUN 3apsl.
DneKkTpuyeckoe moJie.
Hanpspxkénnocts
3EKTPUIECKOTO HOJIA.
[lpuHun  cynepno3uuuu
3IEKTPUUECKUX noJieH.
JIunun HanpspKEHHOCTH
JIEKTPUIECKOTO MO,
PaGora CHI

3JIEKTPOCTATUYECKOTO TOJISI.
[ToTenmuan. Pa3Hoctb
MTOTEHIINAJIOB.

[IpoBoaHMKH u

DJICKTPOCKOII, JJEKTPOMETP,

UIEKTPOCTATHYECKAS
3aIura, 3a3eMJICHHE
ANEKTPOTIPHOOPOB,
KOHZIEHCATOp,
KONMUPOBAIBHBIH  armapar,
CTpYHHBII ~ IpUHTEp;, U
ycinoBuif uUX 0Ge30MacHOro
INPUMEHCHUA B

MPaKTHYECKOH KU3HH.

Pemenue pacuéTHbIX 3a1a4 ¢
SIBHO 3aJJaHHOU (PH3HUYECKOM
MOJICJIBIO C UCITOJIb30BAaHUEM

OCHOBHBIX 3aKOHOB )51
(hOpMyIT DIEKTPOCTATUKH.
Perenne KaJueCTBEHHBIX
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JIVJICKTPUKA B |3amady ¢ oOmopod Ha
JNIEKTPOCTATUUECKOM IIOJIC. | U3YYEHHBIE 3aKOHHI,
Jmnexrpraeckas 3aKOHOMEPHOCTH "
MPOHHULIAEMOCTb. ¢dus3nueckue SABIEGHHSA 110
DIEeKTPOEMKOCTD. TeMe «DIEKTPOCTATUKAY.
Konnencatop. PacnoznaBanue uznveckux
DJIeKTPOEMKOCTh IIIOCKOTO | SIBICHUH B y4eOHBIX OIBITAX
KOHZIEHCaTopa. OHeprus | 1 OKpYXKaromed  KU3HHU:
3apsDKEHHOT0 KOHIEHCAaTopa | AIIEKTPU3aIus Tel,
B3alMOJCHUCTBUE  3apsOB;
U 00BSICHEHHE UX HA OCHOBE
3aKOHOB u bopmyn
ANEKTPOCTATUKH.
Onucanue H3yYEHHBIX
CBOWCTB BELIECTBA
U NIEKTPUIECKUX SBICHUH C
UCIIOTb30BAHIEM
(huzngecKux BEJINYMH:
3JIEKTPUUECKUI 3apsi,
HaIpsHKEHHOCTh
UEKTPUUECKOTO oIS,
MOTEHIHAI, pa3HOCTD
MOTEHIIUAJIOB,
3JEKTPOEMKOCTb.

4.2 | [locTOSHHBII MK TPUICCKUT OuekTpudeckmii Tok. | Ilposenenme sxenepumenta: | https://resh.edu.ru/subject/28/10/
ToK. TOKHM B pa3IMuHBIX Cpeax YCIOBHA  CyWECTBOBAHHS | M3YHCHHE  CMCWIAHHOO | hiis://foxford.ru/
(12 q) EKTPUUECKOTO TOKa. | COSIMHEHUs]  PE3HCTOPOB; https://videouroki.net/

Hctounukn Ttoka. Cuna | uzmepenue IJ]C ucrouHuka -

ToKa. [ToCTOSHHBIN TOK. TOKa W €ro BHYTPEHHETro https://onlinetestpad.com/
Hampsoxenne. 3akoH Owma | CONMPOTHBIEHUS,

JUISL yJacTKa IeMH. HaOJFOICHNE HIIEKTPOITH3A.

DIIEKTPUYECKOE OOBscHEHHE OCHOBHBIX

CONPOTHBJICHHE. YJAENIbHOE | IPHHIMIIOB JeUCTBUS

CONPOTHBJICHHE BEIIECTBA.
IlocnemoBarensHOE,
nmapajuieIbHOe, CMENIaHHOe
COCIIMHEHHE TTPOBOTHIKOB.
PaGora 3JICKTPUYECKOTO
Toka. 3akoH JDxoymi—
Jlenua. MouHocTh
AIIEKTPUIECKOTO TOKA.

SJC u BHYTpEHHEE
COIIPOTHBIICHUE HCTOYHHKA

Toka. 3akoH Owma s
HIOJTHOM (3aMKHYTOI1)
JJICKTPUIECKON EIH.

TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHH, TaKWX Kak:
amIiepmeTp, BOJIBTMETP,
peocTar, HWCTOYHHUKH TOKa,
3JICKTPOHArPEBATEIIbHBIC
pHOOPEL,
3JIEKTPOOCBETUTEIIHHbBIC
puOOPEI, TEPMOMETP
COIIPOTHBIICHUS,
BaKyyMHBII MO,
TEPMHUCTOPBI u
(hoTope3nucTopsl,
HOJTYTIPOBOTHUKOBBIH JMOJ,
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KOpOTKOC 3aMbIKaHHC.

OIeKTpOHHAs
HPOBOJMIMOCTD TBEPABIX
METaJLIOB. 3aBHCUMOCTh
CONPOTHUBIICHHS METAJLIOB
oT TeMIIepaTyphlL.
CBepXIpOBOIUMOCTE.
OneKkTpuyeckuii  TOK B
BaKyyMe. CaoiicTBa
3NIEKTPOHHBIX ITyYKOB.
[TonynpoBogHUKH.
CoOcTBeHHas U MPHMECHAs
HPOBOJMIMOCTD
HOJTYTIPOBO/THUKOB.
CaolicTBa p—~N-niepexoaa.
ITonynpoBoiHUKOBBIE
mpuOOPEI.

DNeKTpuYeckuii  TOK B
pacTBOopax W  pacIniaBax
ANIEKTPOJIHTOB.
DIIEKTPOIUTUYECKAs
IUcconranys. DIEKTPOIH3.
DNeKTpuYeckuii  TOK B
razax. CaMOCTOSATENbHBIA U
HECaMOCTOSTENbHbIN
paspsa. Monuus. [Tnazma

rajJbBaHMKa; M YCIOBHH HX
0€3011acHOTO TPUMEHCHUS B
MPaKTHIECKOH KU3HH.
OombITaX M  OKpyXarolen
JKHU3HU: 3NeKTpUYecKas
MPOBOJUMOCTh,  TEIUIOBOE,
CBETOBOE, XUMUYECKOE,
MarHUTHOE JISHCTBUS TOKA.
Ananms IIIEKTPUIECKUX
SIBJIGHUH M IPOLECCOB B
LEMAX MOCTOSHHOTO TOKa C
UCTIONb30BAaHUEM 3aKOHOB:
3aKOH Owma,
3aKOHOMEPHOCTHU
[0CJIEJ0BATEIILHOIO u
MapauIeNIbHOTO COSTUHEHHS
MPOBOIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucaxue U3yYEHHBIX
CBOICTB BELIECTB u
JIEKTPUYECKUX SBJIECHUI C
UCTIOJIb30BaHUEM
(huzmyecKux BEJIMYHUH:
2JIEKTPUUECKHUI 3aps], cuiia
TOKa, 3JIEKTPUUECKOe
HarnpsDKeHHE,
3JIEKTpUUECKOe
CONIPOTHUBIIECHUE, Pa3HOCTh
noreHuanos, DJIC, pabora
TOKA, MOIIIHOCTH TOKA.

Hcnonb3oBanue
HH(OPMAIIMOHHBIX
TEXHOJOTMH IS ITOWCKa,
CTPYKTYPHPOBAHHUSI,
HHTEePIPETANH u
Mpe/ICTABICHHUS
nuHbOpManuK pu
MOJrOTOBKE COOOIIEHHH O
[PUMEHEHHUH 3aKOHOB
[TOCTOSTHHOT'O TOKa B
TEXHHMKE U TEXHOJOTUIX
PE3EPB 24

11 kaacc (68 yacoB)




No HaumenoBanue pa3nenoB tem [IporpammuoOe XapakTepucTuKa DnexkTpoHHbIe (THPPOBHIL) JlesiTeNnbHOCTh
H/H IIporpaMMabl, KOJIMYECTBO 4YaCOB COACPKAaHUC OCHOBHBIX BUI0B O6pa3OBaTeJ'IBHBIC PECYPCHI YUUTEIA C YYETOM
HCSATCIIBHOCTHU HpOFpaMMBI
ydJalnuxcsa BOCIIMTAHU S
PA3JIEJ 5. DJEKTPOJIMHAMUKA (11 4)
5.1 | MaraurtHoe nosJe. IocrosHubIe marnuThl. | [posenenme skenepnmenta: | https://resh.edu.ru/subject/28/11/
DJIeKTpOMarHUTHAST WHTYKITUS Bsanvopericraue V3YHCHHC MArHUTHOTO MO | hitps://foxford.ru/
11 MTOCTOSTHHBIX MarHuTOB. | KaTyLIKA c TOKOM,; https://vid ki net/
( q) MaruutHoe mone. Bekrop | uccnenoBanue JieficTBU pS://Vvi gouro I.n€
MarHUTHOU HHIYKIMA. | TOCTOSIHHOTO MAarHWTa Ha httpS:// onllnetestpad.com/
TIpuHOUIT ~ CYNEPIO3UIUU | PAMKY c TOKOM;
MarduTHBIX MOJeH. JIMHUM | MccaeqoBaHKe SIBIICHUS
MarHuTHOH WHAYKLUUHU. | 3JIEKTPOMAarHUTHOU
Kapruna nuHuit MarHUTHOM | MHIYKIMH.
WHIYKIAU noyist | OObscHEHHE OCHOBHBIX
[TOCTOSIHHBIX MAIHHUTOB. MPUHIAIIOB JIEeHCTBUS
MaruutHoe MoJie | TEXHHYECKHX  YCTPOMCTB,
NPOBOJHHMKA C  TOKOM. | TAKAX KaK: IOCTOSIHHbIE

Kapruna nunuii uHIyKIMH
MarHUTHOTO

MOJsl  [UIMHHOTO  TMPSMOTO
NPOBOJHMKA H 3aMKHYTOTO
KOJIBLICBOTO  IIPOBOJHHKA,
KaTyIKH ¢ TOKOM. OImBIT
Opcrena. BsammopeiictBue
MIPOBOJHUKOB C TOKOM.
Cuta Ammepa, e€ MOIyNb U
HarpaBJICHUE.

Cuna JlopeHua, e€ MOJlyJIb U

HanpasieHue.  JIBuxkeHue
3apsOKEHHOM  YacTHLBI B
OIHOPOJAHOM  MarHUTHOM
ToJe. Pabota CHUTBI
Jlopenna.

SIBnenue
3JICKTPOMArHUTHOM

uHAyKImA. [ToTOK BekTopa
MarauTHOU nHIyknuu. DJ1C
UHAYKLIUH. 3akoH
3JICKTPOMArHUTHOM

unaykuuu dapanes.

BuxpeBoe anekrpuueckoe
OJAC wuHEyKnmm B
MPOBOJTHHKE, JBHKYIIEMCSI

I0JIC.

MAarHuThl, 3JIeKTPOMAarHUTHI,
3JEKTPOABUTATENb,
YCKOPHTEIH >JIEMEHTAPHBIX
YacTHII, WHIYKIIMOHHAS
meyb;, W YCJIOBHH  HX
6€30MacHOr0 MPUMEHEHUSI B
MPaKTUYECKON KU3HH.
Pemenne pacu€rHpix 3amay
Ha TpHUMeHeHHe QopMyl
TeMbl «MarHutHoe moJe.
DeKTpoMarHuTHast
WHIYKIHSD).
Pemenne Ka4eCTBEHHBIX
337a4 C  Omopo  Ha
U3yIeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u
(bl/ISHLIGCKl/Ie ABJICHUA TEMBI

«MarautHoe rnoJje.
DNeKTpOMarHuTHas
UHAYKLHUS.

OmnpeneneHre HarpaplIeHUS
BEKTOpa HHAYKIUH
MarHuTHOTO 1OJIA

IPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuinsl Jlopenna.
Pacrio3HaBaHme (QU3NUECKUX
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[IOCTYIATEIbHO B
OJIHOPOJIHOM ~ MarHUTHOM
ToJie.

[Ipasuno Jlenua.
WuaykTtuBHOCTh. SIBNEHue
CaMOMHIYKIIUH. DJ1C
CaMOUHAYKIIHH.

DOHeprusi MarHUTHOTO TTOJIS
KaTYIIKH C TOKOM.
DJIEKTpOMarHUTHOE MoJie

SIBJICHUH B y4EOHBIX OIBITaX
U OKpYXAIoWEeH KU3HU:
B3aUMOJICHCTBUE MAarHHUTOB,

3JIeKTPOMarHUTHAS
WHAYKLHUSA, IEUCTBUE
MAarHuTHOTO TTOJIst Ha

OPOBOJHUK C TOKOM H
JIBIDKYLIUHCS 3apsif.

AHanmu3 3IeKTPOMarHUTHBIX
SBJIEHUH C MCIOJIB30BaHUEM
3aKOHA 3JIEKTPOMAarHUTHON

UHAYKLWH.
Omnncanue H3yYEeHHBIX
CBOMCTB BEIICCTB H
ANIEKTPOMArHUTHBIX

SBJICHUH C HCIOJb30BaHUEM
(huzngecKux BEJINYMH:
HUHAYKLHS MAarHUTHOTO
nois, cuwia Awmrmepa, Cuia
JlopeHnia, HMHAYKTUBHOCTH
KaTYIIKH, SHEPIHs
JNEKTPUYECKOTO u

MAarHUTHOTO ITOJICH

PA3JIEJI 6. KOJIEBAHUSA U BOJI

HbI(24 q)

6.1

Mexannueckue 1
AJIEKTPOMArHUTHBIE KOJIeOaHMs

(9 4)

KonebatenpHas  cucrema.
CB0OOJHEIE MEXaHUYECKUE
KOJICOaHMsI.

I'apmonnueckue
KOJIeOaHMS. Ilepuon,
4acToTa, aMIUIUTya U (das3a
koneOanuid.  IIpy>KHHHBIHA
MasTHUK. MatemaTHueckuit
MasiTHUK. VYpaBHeHue
TapMOHHYECKUX
konebanmii. [IpeBpameHue
SHEPrUn pu
rapMOHHYCCKUX
KOJIeOaHUAX.
KonebaTenbHBII  KOHTYD.
CB0OOOIHEIE
3NIEKTPOMATHUTHEIE
Koje0aHus B HACAILHOM
KoJie0aTeIbHOM  KOHTYpE.
Amnanorus MEXIY
MEXaHHYECKIMHI u

IIpoBeneHue 3KCriepuMEHTa:
UCCIIeI0BaHNE 3aBUCUMOCTH
nepuoa MajbIx KoleOaHui
Tpy3a Ha HHUTH OT JUIMHEI
HATH ¥ MacCchl Tpy3a;
UCCIIeI0BaHNE TIEPEMEHHOTO

TOKa B e u3
MOCJIeTIOBATEIBHO
COEIMHEHHBIX
KOHJICHCATODA, KaTyIIKH
U pe3ucropa.

OObsicHEHUE OCHOBHBIX
MPUHIIUIIOB efcTBUS
TEXHUYECKHX  YCTPOMWCTB,
TaKUX KakK: DIICKTPUICCKHUHA
3BOHOK, TeHepaTop

MEPEMEHHOTO TOKa, JIMHHU
3JEeKTponepesay; U yCIoBUH
ux 06e30MmacHoOro
NNPUMEHCHUA B
MPaKTHYECKOH KU3HH.

https://resh.edu.ru/subject/28/11/

https://foxford.ru/
https://videouroki.net/

https://onlinetestpad.com/



https://resh.edu.ru/subject/28/11/
https://foxford.ru/
https://videouroki.net/
https://onlinetestpad.com/

3NIEKTPOMArHUTHEIMU Pemenne pacuéTHEIX 33134 C
KOJICOAHMSMH. Qopmyna | SBHO 3aTaHHOHW (HU3NIECKOH
Tomcona. 3aKoH | MOJENBIO C HCIIOIb30BAHHEM
COXpPAaHEHUs DJHEPIMH B | OCHOBHBIX  3aKOHOB U
UJICILHOM KoJeOaTenbHOM | (opmy, OIUCBIBAIOLINX
KoHType. IIpencTaBneHue o | MexaHUYECKHE u
3aTyXalomMX KOJEOAHUSIX. | AJIEKTPOMAarHUTHEIC
BemHyXxneHHEIE KOJICOaHHS.
MexaHndeckue kosiebanms. | Onmcanue N3y9YEeHHBIX
Pezonanc. BpIHyXIEHHBIE | MEXaHMYECKUX u
3NEeKTPOMArHUTHBIE 3NEeKTPOMArHUTHBIX
KOJIeOaHHs. KoJe6aHui c
Tlepemennsrit TOK. | HMCIIOJIb30BaHUEM
CuHyconaanbHbIH (usIecKIx BEJIMYHH:
HepEeMEeHHBIH TOK. | TEpUOX u 4acToTa
MomHOCTh  HEepeMeHHOTo | KOoNeOaHWi, aMIUIUTyAa W
Toka. AMrumTyaHoe H | (aza konebaHW, 3apsmg
JEeHCTByIOIlee  3HAUEHME | CHJIa TOKa B  Ipolecce
CHJIBI TOKA U HATIPSDKECHUS. TapMOHHYECKUX
Tpancdopmatop. ANIEKTPOMArHUTHBIX
ITpon3BoacTBo, mepenada M | KojaeOaHHH.
noTpebieHue Pemenne Ka4eCTBEHHBIX
SJIEKTPUYECKONM  DHEpruu. | 3agad ¢  Omopoil  Ha
OKOJIOTUYECKHEe PHUCKH IPH | U3y4CHHBIE 3aKOHBI,
MPOU3BOJICTBE 3aKOHOMEPHOCTH,
anexTposHeprun. KymeTypa | onmuckiBaronye
HCIIOIb30BaHHS MeXaHUYEeCKUEe u
3NIEKTPOIHEPTHH B | DJE€KTPOMAarHUTHBIE
MOBCEHEBHOW JKU3HA KOJIEOaHHS.
PabGora B rpymmax mpu
IUTAaHUPOBAHUH, TIPOBEJICHUH
u HHTEpHpeTalnn
pe3yabTaTOB  OIBITOB, H
aHanM3e  JOTIOJHHUTEIBHBIX
HCTOYHUKOB ~ HMH(OPMALUH
o TeMe
6.2 | MexaHuueckue Mexanuaeckue  Bommbi, | OGwacHenwe  ochosHbiX | Witps://resh.edu.ru/subject/28/11/
ANEKTPOMArHUTHBIE BOJHBEI (5 1) ?I?po::; pac“pOCng:;g:T"l; :::‘:;fez‘;‘;x ycmi;”ci?”: https://foxford.ru/
pactpoCTpaHeHUss W JUIMHA | TEXHOJOTHH, TaKMX Kak: httDS.//VId?OUI’OkI.net/
BOJIHEL Tlomepeunsre | My3bIKaIBHEIE https://onlinetestpad.com/
U TIPOJIOJBHEIE BOJIHBL. | MHCTPYMEHTEL,
HnTepdepennns YIBTPa3BYKOBasI
1 audpakuus JIMAaTHOCTUKA B TEXHHMKE H
MEXaHHYECKHX BOJIH. MEIHULIMHE, panap,
3Byk. CkopocTh  3ByKa. | pagMoNnpHEMHHUK, TEIEBU30D,
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I'pomkocTh 3ByKa.
Bricota ToHa. TemMOp 3ByKa.
DJNIeKTPOMarHuTHHIE BOJIHBL.

VYenosus U3ITy4EeHUS
3NEeKTPOMArHUTHBIX ~ BOJIH.
B3aumnas OpHUEHTALUS

BEKTOPOB E, B, v B
JNIEKTPOMATrHUTHOH BOJIHE.
CaoiicTBa
3NEeKTPOMArHUTHBIX ~ BOJIH:
OTpakeHHe, TpeIoMIICHHE,
nonspusanys, aupaknus,
nuaTepdepenmsi. CrkopocTh
JJIEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTPOMAarHUTHBIX
BOJIH. [Ipumenenue
3JEeKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.
[IpuHIMIBL paguoOCBI3H U
TEJICBUACHHSI.
Paguonoxanus.
DIEeKTpOMarHuTHOE
3arpsi3HEHUE  OKpYXKarolen
cpensl

anteHHa, Ttenedon, CBU-
meyb, ©  YCIOBHH  HX
0e30MacHOTO NPUMEHEHHS B

MIPaKTUYECKON JKU3HU.
Pemenne  pacuétHeix U
KaueCTBEHHBIX 3amad

COHNOpPOHl Ha HU3y4YCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH,
OIUCHIBAIOIIHE
pacrpocTpaHeHue
MEXaHUYECKHX u
JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
MH(OPMAIIMOHHBIX
TEXHOJIOTMH JUISL  TIOWCKa,
CTPYKTYPHPOBAHHS,
HHTEpHpeTalu "
HpeCTaBICHUS
nHbopmau npu
MOATOTOBKE COOOIIEHUI 00
HCIIOIb30BaHUN
JJIEKTPOMAarHUTHBIX BOJH B
TEXHHKE.

Yyactue B muckyccudn 00
JNEKTPOMAarHUTHOM
3arpsi3HEHUN  OKpPYIKAIOIIEeH
cpensl.

PaGora B rpymmax mpu
IUIAHUPOBAHUH, IPOBEACHUH
" HHTEpIIpeTalin
pe3yabTaTOB  ONBITOB U
aHanu3e  JIOTIOJIHUTEIBHBIX
HCTOYHUKOB  MH(pOpMaINH
0 TeMe

6.3

Onrtuka(10 u)

I'eomerpuueckass  onTuKa.

[Ipsmonuneiinoe
pacrpocTpaHeHHe CBeTa B
OJIHOPOJIHOM cpene.
TodeuHbIl HCTOYHHMK CBETA.
JIyu cBera.

OTtpakeHHe cBeTa. 3aKOHBI
OTpaKESHHUS CBeTa.

[octpoerne wu300pakeHMI
B TIJIOCKOM 3€pKalle.

[Ipenomnenue CBeTa.
3aKoHbI HPENOMIICHUS

[IpoBenenue sxcniepumMenTa:

Ha6HIOI(eHI/IC Aucnepcun
CBCTa, HU3MEPCHUEC
ImoKasaTes NpECIIOMIICHUA
CTECKJIa, HCCJICAOBAHUC

CBOIMCTB M300paKeHHl B
JIH3aX.

OO0BsicHEHHE OCHOBHBIX
MIPUHIIUIIOB JIEHCTBUS
TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHH, TaKUX Kak:
OuKH, Jyma, (¢oToanmapar,
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CBETa. AGCOITIOTHBIIH
MOKa3aTeslb  MpPEJIOMIICHUSL.
ITonnoe BHYTpPEHHEE
otpaxenue. IlpenenpHbiit
YroJl TOJTHOTO BHYTPEHHETO
OTpaKeHHUSI.

Jucnepcus CBeTa.
CnoxHbeId cocTaB 0enoro
csera. Llser. CoGuparomue
U pacCceuBAaIOLINE JIUH3HI.
Tonkas nun3a. PoOKycHOE
paccTosiHUE W ONTHYECKas
CHUlla  TOHKOU JIMH3BL
IMoctpoenne wu3o00paxeHUit
B CcoOUparoIuX "
paccenBarOIINX JIUH3AX.
Popmyna TOHKOM JIMH3BIL.
VBenuueHue, JTaBaeMoe
JIMH301.

Ipenensl  NPUMEHUMOCTH
TeOMETPUUYECKON ONTHUKHU.
BonHosas ONTHKA.
WuTepdepennns cBeTa.
KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOOICHUS
MaKCHMYyMOB ¥ MHHUMYMOB
B HUHTEPEPEHIINOHHOM
KapTUHE oT IIBYX
CHUH(]A3HBIX  KOTE€PEHTHBIX
HCTOYHHUKOB.

Judpakims CBeTa.
JudpakiponHas  pemérka.
Ycnosue HaOJroIeHUs

TJIaBHBIX MaKCHUMYMOB TIpH
aIeHUN
MOHOXPOMAaTHUYECKOTO CBETa
Ha (G PaAKIHOHHYIO
PELIETKY.

[lonsgpuzamus ceeta

HpOGKHI/IOHHHﬁ armapar,
MUKPOCKOII, TEJICCKOII,
BOJIOKOHHAsA OIITHKA,

nudpakoHHas — pelnérka,
MOJIIPOUT; M YCIOBHM HX
0e30macHOro MPUMEHECHHUS B
MPaKTUIECKOH JKU3HH.
Pemenne pac4€THBIX 3a1a4 C
SIBHO 3aJJaHHOU (PM3HUYECCKOM
MOJIENBIO C HCIOJIb30BaHUEM
OCHOBHBIX  3aKOHOB  H
dbopMyaT  TreoMeTpUUEecKOi
OIITHKHY.

[Toctpoenne u omnucanue
N300paKeHus,
CO371aBaEMOT0 TIOCKUM
3epKajoM, TOHKOM JTUH30MU.
PacnosnaBanue gpusnyeckux
SBICHHH B  ONBITAX W
OKpy XKarolen JKU3HU:
IPSIMOJIMHEHHOE
pacIpocTpaHEeHUE CBeTa,
OTpakeHHe, IPEIOMIICHHE,
uHTEp(EpeHIHS,
Judpakys U HOJIPU3aLUs
CBeTa, IUCIIEPCHs CBETA.
Awnanns ONTHYECKHX
SIBJICHUH C MCIOJIb30BaHHEM
3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO
pacnpocTpaHeHuUst CcBeTa,
3aKOHBI OTPAXEHUsS] CBeTa,
3aKOHBI NIPEJIOMJICHHS CBETA.

Omnucanne OIITHYECKUX
SBJIEHUM C MCIIOJIb30BAaHUEM
(busmyecKux BEJIMYMUH:

(doKycHOe paccTosHHE |
OIITHYECCKas CUujia JINH3bI

PA3JIEJI 7. OCHOBbI CHEIUAJILHOM TEOPMU OTHOCHUTEJILHOCTH (4 )

7.1

OcuoBbl CTO )4 u)

I'paHuIsl  IPUMEHUMOCTH
KTaCCHUYECKON MEeXaHHKH.
[locTynaTtel  crenuanbHON
TCOPHUU OTHOCHUTCIBbHOCTH!
WHBAapUAHTHOCTh  MOZYJIS

PemieHne  KayeCTBEHHBIX
3a]a4 = ¢ OMmopod  Ha
I/I3y‘[eHHble 3aKOHBbI,
3aKOHOMEPHOCTH

U u3nUecKkue SBICHHS 10
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CKOPOCTH CBETa B BaKyyMe,
HPUHIUI OTHOCUTEIFHOCTH
OiHIITEHA
OTHOCHUTEIIFHOCTD
OJTHOBPEMEHHOCTH.
3aMenneHue BPEMEHH U
COKpAaIlleHNEe JAJIHHBI.
OHeprus " HAMITYJIBC
PETATUBUCTCKOHN YaCTHIIBL.
CBA3b Macchl ¢ 3Heprueit u
HMITYJIECOM
PENATUBUCTCKOIYACTHUIIBL.
DHeprus noxos

Teme OcuoBel CTO

Hcnonw3oBanue
MHPOPMAIIHOHHBIX
TEXHOJIOTUH Il TIOMCKa,
CTPYKTYpPHUPOBAHUS,
MHTEPIIPETANN u
MIpeJICTaBIICHUS
nHbopMau npu
MOJITOTOBKE coo0MIeHUI

0 rpaHHLaX MPUMEHUMOCTH
KJTACCHYECKOM MEXaHMKU H
ocuoBax CTO

PA3JIEJI 8. KBAHTOBAS ®U3UKA (15 u)

8.1

DyieMeHThI KBaHTOBOM (u3uku (6

1)

®oronsl. Dopmyna [Inanka
cBsI3W dHeprum (HOTOHA C
€ro 4YacToTOW. DHeprusi u
UMITyJ16C poTOHA

OTKphITHE U UCCIEIO0BaHUE

dboroaddekra.

Oneitet A. T'. CroneroBa.
3aKoHBI ¢oro-
s dexra. YpaBHeHue
DiHIITEHHA IS
doroaddekra.  «Kpacuas

rpanuiay Gotosddekra.
JlaBnenune cBeta. OnbiTh 1.
H. JlebeneBa. Xumudaeckoe
JIefiCTBHE CBETA

OOBsicHEHUE OCHOBHBIX
MPUHLIUIIOB IEUCTBUS
TEXHUYECKUX  YCTPOUCTB,
TakUX Kak: (OTOINIEMEHT,
(dhoTomaTuuk, COJIHEYHas
Oarapesi, CBETOAMON; H

ycnoBuii WX 0Ge30MacHOTro
MPUMEHEHHS B
MPaKTUYECKON KU3HH.

Pemienue pacuéTHbIX 3a51a4 ¢
SIBHO 33JJaHHOU (PM3HYECKOM
MOJIEJIBIO C HCIIOIb30BaHUEM

OCHOBHBIX 3aKOHOB u
(hopMyn KBaHTOBOH ONTHKH.
Pemenne Ka4eCTBEHHBIX
3aa4y ¢  omopod  Ha
H3y4YCHHBIC 3aKOHBI,

3aKOHOMEPHOCTH KBaHTOBOM
OIITHKH.

PacrnioznaBanue uzndeckux
SIBJICHUH B yUeOHBIX OITBITAX:
(doTornekTpuuecKuit

3¢ deKT, CBETOBOE MaBIICHHUE.

Onucanue U3y4eHHBIX
KBAHTOBBIX SIBJICHUI
Y MIPOIIECCOB c
HCIIOIb30BaHHEM
(U3HIECKUX BEJIMYMH:
CKOPOCTh
JNIEKTPOMArHUTHBIX ~ BOJIH,
JUIMHA BOJIHBI M 4YacTOTa
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CBeTa, DHEPIUSl U HMMITYIIbC
dbotona

8.2 CTpOCHI/Ie aToMa Monens atoma Tomcona. | Ilposenenme sxenepumenta: | hitps://resh.edu.ru/subject/28/11/
( 4 ‘-I) Omnbitel  Pesepdopna 1o | HabmrogeHWe nuHEHYATOro https://foxford.ru/
PACCEAHHIO (-HACTHIL | CHIEKTPA. https://videouroki.net/
IInanerapHas mozens | OObsicHeHHe OCHOBHBIX - -
aroma. [loctynarsl bopa. | mpuHuunos JIENCTBUS https://onlinetestpad.com/
W3nydeHne U MOTJIONIEHNE | TEXHUYECKHX  YCTPOMCTB,
(OTOHOB TpH Tepexoie | TAKUX KaK: CIEKTPOCKOI,
aToMa C OIHOTO YpOBHA | Jiazep, KBaHTOBBIN
SHEpPruM Ha JIpyroil. Buael | xoMmmbroTep;
cnekTpoB. CHeKkTp ypoBHEH | U ycIOBUH X 0e30macHOro
SHEPrUy aToMa BOAOPOA. MpUMEHEHHS
Bonxossle CBOMCTBA | B MPaKTHYECKOU KU3HU.
yactull. Bonnbl ne bpoiing. | Pemenue Ka4eCTBEHHBIX
KopmyckynspHO-BOIHOBOM | 3ajad ¢ OHOpOH  Ha
JTyali3M. U3y4CHHBIE 3aKOHBI,
CrnoHTaHHOE U | 3aKOHOMEPHOCTH u
BBIHY)KACHHOE H3IIy4ICHHE ¢usmyeckue ABIEHHA IO
Teme «CTpoeHue aTroma.
Pacnio3naBanue pu3nIeCKux
SIBJICHUH B y4€OHBIX OIIBITAX:
BO3HUKHOBEHHE
JIMHEMYATOro CIEKTpa.
Amnanmus KBAaHTOBBIX
MpOLECCOB M SIBJICHUH
C HCIIOJIb30BaHUEM
nocrynaro bopa
8.3 | AtomHoOe s11po OKCIIePUMEHTEL, Tposenenne yuennueckoro | https://resh.edu.ru/subject/28/11/

(54)

JIOKa3bIBAIOIINE CIIOXKHOCTh
cTpoenust smpa. OTKphITHE
paaroakTUBHOCTH. OTMBITHI

Pesepdopaa no
OIIpEICNICHUIO cocTraBa
paznoaKTHBHOTO
W3TY9ICHHUS. CpoiicTBa
anppa-, Oera-, TaMMma-
U3ITy4EHUS. Bnusuue
PaInOaKTHBHOCTH

Ha )XHUBbIC OPTraHU3MBbI.
OTkpeITHE  TPOTOHA U
HeHTpoHa. Hyxnonnas
MOJIENb saapa
Ieiizen6epra—LlBaHeHKO.
3apsn  sgpa. MaccoBoe
yncio aapa. Mzoronsl.

JKCIIEPUMEHTA!
HCCIIEJOBAHUE TPEKOB
YaCTHIL (o TOTOBBIM
¢dororpadusim).

OObsIcCHEHHE OCHOBHBIX
MIPUHLIUIIOB IEUCTBUS

TEXHUYECKHX  YCTPOWCTB,
TaKUX  Kak:  JO3HUMETD,
Kamepa BuiibcoHa, siiepHbIit
peaktop, atomHasi 6omba; u
yCIOBUH ux
0e30macHOro MPUMEHCHHUS B
MPaKTHYECKOHN KU3HH.

Pemrenne Ka4eCTBEHHBIX
3371a4 C  ONopol  Ha
I/I3y‘{eHHble 3aKOHBI,
3aKOHOMEPHOCTH "
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Anbda-pacma.
OIEeKTPOHHBINA u
MO3UTPOHHBIN OeTa-pacma.
lamma-uznyuenne. 3akoH
PaaroaKTHBHOTO pacmaja.
OHeprust CBsI3U HyKJIOHOB B
saape.  SloepHble  CHIIBL
Jledext maccrl sapa.

SAnepHsie peaKuum.
Jlenenue u cuHTe3 AAEP.
SnepHsiit peaxrop.
TepMosinepHbIit CUHTE3.
TIpo6neMbl U MEPCHIEKTHBBI
sIIepHOM SHEPIeTHKH.
OKOJIOTUYECKHE  aCIIEKThI
SIIEPHON SHEPTeTUKH.
OneMeHTapHbIE  YaCTHUIIBL.

OTKpBITHE TO3UTPOHA.
Metonsl  HaOMIOACHUS U
perucTpanyn
3JIEeMEHTapHbIX YaCTHUII.
DyHIaMeHTalbHbIE
B3auMoelcTBUs. EnuHCTBO
(huznvecKol KapTHHBI MUpa

¢usmyeckue SABIEHHS IO
TeMe «ATOMHOE SIIPOY.
Pacrio3HaBaHue usnuecknx
SIBJICHUH B y4eOHBIX OIBITAX
U B OKpYXaloUleW >XHU3HU:
€CTECTBEHHas u
HCKYCCTBEHHAs
pasuOaKTHUBHOCTb.
Onucanue U3y4EHHBIX
KBAaHTOBBIX  SBIECHUH W
MPOLECCOB c
UCTIOTb30BAHHEM
(u3IIecKIX BEJINYUH:
Hepuos HOJTypacnana,
SHEprusi CBA3M AaTOMHBIX
aaep.

Amnanms MPOIIECCOB U
SIBJICHUH C MCIOJIb30BaHUEM
3aKOHOB W TIOCTYNAaTOB:
3aKOH COXpaHEHUs
3NIEKTPUIECKOTO 3apana,
3aKOH COXPaHEHUS
MaccoBOTO 4HcIa,
noctynatsl  bopa, 3akoH
PagroaKTHBHOTO pacmaja.

Hcnonb3oBanue
HHPOPMAIIMOHHBIX
TEXHOJIOTHH IS TIOWCKa,
CTPYKTYpHUPOBaHMUS,
HMHTEPIIPETAIIN u
MpeCTaBICHHS
nHbopmamn npu
MOJTOTOBKE COOOIICHUN O
MIPUMEHEHHN 3aKOHOB
KBaHTOBOU bu3uKH B

TCXHUKC U TCXHOJIOTHUAX

PA3JAEJL 9. 9JIEMEHTBI A

CTPOHOMMHU U ACTPOPU3UKH (7 u)

9.1

OeMeHTH! acTpO(hU3UKH

(74)

Oranbl pa3BuTus
actponomun. [IpukmanHoe
u MHPOBO33pEHYECKOE

3HAYEHUE ACTPOHOMHUH.
Bun  3BE3gHOrO HeOa.
Co3sBe3nusi, sIpKue 3BE3MBI,
IJIaHECTHI, X BUIUMOC
JIBHKEHHE.

[ToaroToBka cooOOIIEHUH O
MeTo1ax MOJTYYCHUSI
HAYYHBIX aCTPOHOMHYECKUX
3HAHMH, OTKPBHITHSIX B
COBPEMEHHOI aCTPOHOMUH.

BrinonHenue 3a7aHUH,
TIPOBEPSFOIIHX BIIAJICHHUE
OCHOBOIIOJIAT Al IIIMH
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Couaeunast cHcTeMa.
Couarre. ConHeuHas
aKTHBHOCTb. Ucrounuk

sHepruu ConHIa u 3BE3M.

3BE31pI, HUX OCHOBHBIC
XapaKTEePUCTUKH.
Juarpamma
«CTIEKTPABHBIN  Ki1acc —
CBETUMOCTbY. 3BE3 MBI
TJIaBHOM
MOCJIEI0BATEIILHOCTH.
3aBUCHMOCTh «Macca —
CBETHMOCTbY JUTSE 3BE3]T
TJ1aBHOM
MOCIIEI0BATEIBHOCTH.
Buytpennee CTpOeHHe
3BE3 M. CoBpeMeHHBIE
MpeacTaBICHHS o
MPOUCXOKICHUU u

sBosrortuu CoJtHIIA U 3BE3.
DTarnbl )KU3HU 3BE3]T.
Mneunsiii  Ilyte — Hama
TlanakTuka.

Ilomoxxenrie H ABIKCHHE
Comnna B Nanaktuke. Tumns
rajakTuk. PaguoranakTHKd
1 KBa3apsl. YEpHBIC BIPHI B
SIpax TaJaKTHK.
Bcenennas.  Pacmupenue
Bcenennoi.

3akon Xa006ma. Pa30Oeranue
rajlakTHK.

Teopust boisbiioro B3phiBa.
PenukToBoe usnyuenue.

MacmrabHast CTPYKTypa
Bcenennoil.
MeraranakTuka.
Hepewénnsle  npobiemMsl
ACTPOHOMHH

ACTPOHOMHUYECKUMHU
HOHSTHSIMH,
MO3BOJISFOIIAMH
XapaKTepHU30BaTh MPOLECCHI,
MpOUCXOAsIIME B 3BE3MAX,
B 3BE3IHBIX CHCTEMax, B
MEXTraJaKTUYECKOH cpee;
IBIDKEHHE HEOECHBIX Tell,
9BOJIIOLUIO 3BE31 u
Bcenennoil.

[IpoBenenne HabMrONEHUI
HEBOOPYKEHHBIM TIJ1a30M C
HCIIOBb30BaHIEM
KOMIIBIOTEPHBIX
TIPUIIOKEHUH ISt
ONIPENENeHNs]  MOJIOKECHUS
HeOCCHBIX OOBEKTOB  Ha
KOHKPETHYIO Jary:
OCHOBHBIE CO3Be31Us
CeBepHOro nosymapus H
SIpPKHE 3BE3MBI.

IIpoBenenne HaOMOACHUI B
Tteneckon JIyHBI, mUIIaHeT,
Mieunoro [lytu

OBOBUIAIOLIEE IOBTOPEHHUE (4 u)

CucremaTtu3zanus
1 000011IeHIe MaTepualia Kypca
busuku (4 1)

Pone pusuku
aCTPOHOMUH B
3KOHOMHUYECKOM,
TEXHOJIOTHUECKOM,
COLIMAIIBHOM M ATHIECKOU

Y4acTre B TUCKYCCHU O
poau GU3UKH U aCTPOHOMUH
B pa3nMYHBIX cepax
JIeSITEILHOCTH YeJIOBEKa.
IToaroroBka cooOIIEHUH O
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cdepax IesTeTbHOCTH
YeJI0BEeKa; POJIb U MECTO
(hU3UKN M aCTPOHOMHHU B
COBPEMEHHON Hay4HOM
KapTHHE MHPA; POJIb
(huzngeckot Teopun B
(hopMupoBaHUH
Hpe/ICTaBICHUH O
(u3HYecKoit KapTHHE MHpa,
MecTo (hU3nIecKon
KapTUHBI MUpa B 0011eM
PsIy COBPEMEHHBIX
€CTECTBEeHHO-HaYIHBIX
MIPeJICTaBJICHUI O pUpoJIe

MecTe (U3UIECKOi KapTHHBI
MHpa B sy COBPEMEHHBIX
HPEJICTAaBICHUH O TIPHPOJIE.
BrimonHenue yueOHBIX
3aJlaHuH,
JEMOHCTPUPYIOLIHX
OCBOEHHE OCHOBHBIX
HOHATHH, Pr3naecknx
BEJIYHH M 3aKOHOB Kypca
¢uzuku 10—11 xmaccos

PE3EPB 34

OO01mee KOJIMYECTBO YacoB Mo nmporpamme: 136




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYHEHUKA

MsxkumeB I'E, byxosues bb, Corckuit HH. ®usuka. 10 kiacc: 6a30Bbiii ypoBeHb. — M.: [IpocBemienue,
2020
Msxumes I'E, Byxosues bb, Corckuit HH. ®usuka. 11 knacc: 6a30Bsiif ypoBens. — M.: [IpocBernienue,
2020

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

Enunelii rocynapcTBeHHbIN 3k3aMeH. KoHTponbHbIe H3MepUTenbHble MaTepuaibl Pusnka M:
[Ipocsenienue,.

I'ennenmreitn JI. 3., KupukJl. A. @usuka. 10 knacc. Tectsl 1y TeMatrudeckoro kouTposisi. K: Jluieid.
I'enpenmreitn]l. O.. KupuxJl. A. @usuka 11 kinacc Tectsl 115 TemaTtuyeckoro KouTpods. K: Jlumei.

I'ensdrar U. U, Henames U. 0. ®usuka. 10 xmacc Coopuuk 3agad. Xappkos [ mMHa3wMs.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Poccuiickas anektponHas mkouna https://resh.edu.ru/
Ownaiin-mkona «®okchopmay https://foxford.ru/
N3natennctBo «JIumeit» https://licey.net/catalog/
IMopran «Videouroki.net» https://videouroki.net/
Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTkperThiit Ki1acc. CeTeBoe oOpazoBaTenbHOE coodmiecTBo. hitp://www.openclass.ru/node/

Enunas xosutekiust mudpoBeix 00pa3oBaTeabHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

denepanbHbIil EHTP UHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcos. http://www.fcior.edu.ru/

Wurepruer ypok. http://interneturok.ru/ru/school/physics/

I'azeta «1 cents0ps» mMarepuainsl o ¢pusmke. http://archive.lseptember.ru/fiz

Anunmarmu pusnydeckux oobekToB. http://physics.nad.ru/


https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://physics.nad.ru/

	Открытый класс. Сетевое образовательное сообщество. http://www.openclass.ru/node/
	Единая коллекция цифровых образовательных ресурсов. http://schoolcollection.edu.ru/catalog/
	Федеральный центр информационно-образовательных ресурсов. http://www.fcior.edu.ru/
	Интернет урок. http://interneturok.ru/ru/school/physics/
	Газета «1 сентября» материалы по физике. http://archive.1september.ru/fiz
	Анимации физических объектов. http://physics.nad.ru/

		2024-04-10T16:10:26+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 35 Г. ТОМСКА.




