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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YpPOBHE CPEIHEro oOLIero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHum3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 10 ()U3MKE HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM @I'OC COO k 1mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalupeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro o0Iero odpa3oBaHMsl, INIAHUPYEMbIe
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METaNpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [IJIJaHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (U3MKHU Ha 0a30BOM YpPOBHE, B TOM YHUCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00yUYEeHHUS;

e cojiepxkaHue yuyeOHoro npeamera «Pu3ukay» 1o rogam o0ydeHHs..

dusmka Kak Hayka o HauboJiee OOLIMX 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOIro
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomuei. Mcnonab3oBaHHe U aKTUBHOE
npuMeHeHne (U3MYECKNMX 3HAHWUN ONpeneseT XapakTep M Pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHMsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMUpOBaHNE YMEHUN
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca (pu3uku a5 ypoBHsI CpeHEro oomero o0pa3oBaHus MOJOKEH P UIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beJUHEH BOKPYT
¢uznueckux Tteopuid. Bexgymmm B Kypce sBIseTcss (OPMUPOBAHUE NPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHIMana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3HUKU C pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3nku mpeanosaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sKonoeuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJep KaHus,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIOTIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpelHero oOIiero oOpa3oBaHM
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Uil ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/] B Kypce (PU3MKHU peamn3yercs Mpekae BCero 3a Cuér
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBIISICTCS Y4YacTHUKaMHU O0Opa30BaTebHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHuE yJenseTcsl pelieHuIo pacy€THRIX U KaueCTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINbIO,
[O3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOI0 pasena
Kypca, TaKk U UHTErpupys 3HaHUs U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKarolIed >KU3HH, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBaHuamu PI'OC COO K MaTepuanbHO-TEXHUUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAY4YHOro 1uKia. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0UMOE J1a00paTOPHOE 00OPYAOBAHUE I BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.

JleMoHCTpalMOHHOE 00OpynoBaHue (opMupyeTcs B COOTBETCTBUM C INPUHIMUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH M OOECHEeUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYIOBaHUS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e popmHupoBaHUE UHTEpeca U CTPEMJIEHUS OOyYaloIIMUXCS K HAyYHOMY H3YYEHHUIO
HPUPOIbI, pA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAyyHOM MeETO/€ TO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

e popmMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa MU3y4EHHUS OCHOB CTPOECHMS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

¢ popmHpoBaHUE YMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHHEM (PU3NYECKUX 3HAHUM U
HaYYHBIX J0Ka3aTeJIbCTB;

e hopMupoOBaHHE TNPEICTABICHUN O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Iejeid obecreunBaeTcsl pelIeHueM CIEAYIOMIMX 3aJad B IpoLecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



® [IPUOOPETEHNE CUCTEMbI 3HAHUU 00 OOmHUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKITIOYAs MEXaHHUKY, MOJIEKYISIPHYIO (PU3UKY, SJIEKTPOJUHAMUIKY, KBAHTOBYIO (DU3HUKY
U 3JIEMEHTHI aCTPODU3HKH;

e popMHupoBaHHME yMEHUH TNPUMEHSATH TEOPETHYECKHE 3HAHUS [UId OODBSICHEHUS
(GU3HYECKUX SIBJICHUN B MPUPOAC WU ISl TPUHATUS NMPAKTHUYECKUX DPEIICHUH B TOBCETHEBHOM
KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUs] PAa3IMYHbIX 33/1a4 C IBHO 3aJJaHHON (pU3MuecKoi MOoJIeNblo,
3aja4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHuEe (PU3UUECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ1auu;

e MOHMMaHHe (U3MUYECKUX OCHOB U MPHUHIIMIIOB JEUCTBUS TEXHUYECKHUX YCTPOHCTB H
TEXHOJOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPELY;

® OBJIAZICHUE METOAAMU CaMOCTOATEIBHOTO IUIAHUPOBAHMUSA W TPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M HWHTEpIpeTanuu WH(OpManuu, onpeaeneHusi JAOCTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHHUE YCJIIOBUHM IS Pa3BUTHUS YMEHHUN NPOEKTHO-HCCIIEIOBATEIbCKOW, TBOPYECKOU
JESITEIIbHOCTH.

Ha wusyuenue ¢usukum (0a30BbIA ypOBEHb) Ha YpPOBHE CpEIHEro 00Iero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Haydnsle Meroasl moO3HaHUsA OKpyXKarouero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3nyecKux siBIeHuil U nporeccoB. Hayunsie rumote3sl. Ousznueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp m mecto ¢u3uku B (POpMHPOBAaHHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHkeHHE. (OTHOCUTENBHOCTh MEXaHW4yecKoro aABmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE nBMKeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe paBuwxkeHue. J[BM>KEHHME MaTEpUATbHOM TOUYKM IO OKPYXKHOCTU C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon wu
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHUuUecKne YCTPOMCTBA M NPAKTUYECKOE TMPHUMEHEHHE: CIUJIOMETP, JBHXKCHUE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIaYN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HanpaBnenue ckopocTy mpu ABUKEHUH IO OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEGHHUS ~ MEXAY  NYTSIMH,  [POWIECHHBIMUM  TEJIOM 32
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHH MpPU PABHOYCKOPEHHOM JIBMYKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocurenbHoCcTH [Manunes. [lepBriil 3akoH HeroTona. MHEpIMaIbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuia. IlpuHnun cynepnosunuu cuil. Btopoit 3akon HeroTtona i
MaTepHalIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenune. Buasl TpeHus: (mMokos, ckoibxeHus, kadeHus). Cuna Tpenms. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgoumnuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHHUM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuiabl OTHOCHUTENBHO OCH BpameHus. Ilimedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO TEIA.

TexHHueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHUWE: IOJUIMIIHUKY, [BUKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMarum.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycl0BUN PaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MexXaHUuKe

Hmnynbc MarepuaabHOM TOUYKHU (Tesa), CUCTEMbl MaTe€pUaIbHbBIX TOUEK. VIMITyJIbC CUIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprust MaTepualbHOW TOYKM. TeopemMa 00 M3MEHEHUH KHHETHYECKOM
JHEPIUH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHOMN IPYKUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUHUaNbHbIE CHIbL. CBA3b PabOTHl HEMOTEHUHUAIBHBIX CHUJ C
MU3MEHEHHUEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEp, NMPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre aOCOJIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHWEM MEXaHWYEeCKOW HHepruu Teia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznes 3. MosekyasipHasi puM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KHHETHUECKOW TEOPUH M MX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. [Auddys3usa. Xapaktep HABKEHHS UM B3aUMOJEHCTBHUSI YaCTHIIL
BemiecTBa. MoJiend CTPOEHHUs Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUHU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. [llkama temneparyp KenbBuna. ['a30Bble 3aKOHBL.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuueckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3BIBAIONINE JIUCKPETHOE CTPOSHUE BemecTBa, ¢ororpaduu MOJICKYI
OpPraHUYECKUX COEIUHEHMII.

OmnbiTel 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogenb onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOCICTBUA.

Monens, WUTIOCTpUPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchbl BO3AyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MepeHUH 00bEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsE 3HEpPrusi TEPMOJMHAMHUUYECKOW CHUCTEMbI U
crocoObl e€ n3MeHeHus. KoandecTBo TerioTsl U padota. BHYyTpeHHssI SHEprusi 0JHOATOMHOTO
uJeanbHOro ra3a. Bujpl Terionepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeibHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpEIaye.

[TonsTue 06 amgmabatHoM mpouiecce. I[lepBbiii 3akoH TepMmoauHamMuku. llpuMeneHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh mpoieccoB B MpUPO/IE.

TemoBeie MamuHbl. [IpuHIMIBI AelicTBUS TEMIOBBIX MaluH. [IpeobpazoBaHus sHEpruu B
TeruIoBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
€ro KO3 QUIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: JABUTATellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHJIUIIMOHED.

Llemoncmpayuu

W3meHeHnne BHYTpEHHEW JHEPruy Tella MpPHU COBEPIICHHH paOOThI: BBUIET MPOOKU U3
OyTBUTKM TIOJ ACMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke MyTEM
TpeHUsI (BUICOJIEMOHCTPALIHS).

H3meHeHre BHYTpEHHEH dHepruu (TemMmepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNs BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHON TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh BO31yxa. HachelmeHHsll map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHH3OTPOIHUS CBOHCTB KPHUCTAJLIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHue W KpucTaM3anus. Y aelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KJIOPUMETpP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HabGmonenue narpeBaHus U IiiaBiIeHUsS] KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasznen 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpuzauusi Tel. OJEeKTpuueckuil 3apsia. JIBa Buga 3IEKTPUYECKUX  3apsioB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue  3apsigoB.  3akoH  Kynona. ToueuHbll  3JIEKTpUYECKUH  3apsii.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHNYM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun snexrpocraruueckoro mois. llorennman. Pa3HOCTH  MOTEHIIMAIIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHCATopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBa W MPAKTUUECKOE IMPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOMIAAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiii 3nekmpuueckuil mok. Toku e paznuunvix cpeoax

DIIeKTPUUECKHUI TOK. YCJIOBHSI CYIIECTBOBAHUS JJIEKTPHUUECKOTO TOKA. McTOuHMKHM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Henu.

DIIEKTpUUECKOE CONPOTHUBIICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIaHHOE COETMHEHNE TPOBOHUKOB.

PaGora sanextpuyeckoro Toka. 3akoH Jlxoyns—JIenia. MOIMIHOCTB 3NEKTPUYECKOTO TOKA.

DIEeKTPOABMKYIAsl CHUJIa U BHYTPEHHEE COMPOTUBIICHNE UCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AyieKTpudeckoi renu. KopoTkoe 3aMbIkaHue.



DIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHass MPOBOJUMOCTb IMOJIYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoaa. IloaynpoBoJHHKOBbBIE TPHOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. ODJIEKTPOJUTHYECKAS
Jucconuanus. JNeKTPOIIn3.

DneKTpuuecKkuil Tok B razax. CaMoCTOATENbHBIM U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
[1na3zma.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelIbHble MPHOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN MO/, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKCHHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOILAH
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelraHHOE COeTUHEHUE POBOTHUKOB.

[Tpsimoe m3MepeHHe IEKTPOABMIKYILEH cuilbl. KOpOTKOE 3aMbIKaHME I'ajlbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBHCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne  JIEKTPOABIKYILEH CHJIBI  HMCTOYHMKA TOKA M €ro  BHYTPEHHETO
COIPOTUBIICHUS.

HaGnronenue anextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kilacce OCYyLIECTBISETCS C Yy4€TOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTeMbl ypaBHEHUHM, JuHeWHas ¢QyHkuus, mnapadoia,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B KHMBOM mpupoje, 1uddysus, ocMoc, TemIo000MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUIAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

T'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus.: npeodpa3oBaHUE JBHKEHUN C UCIOJIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOoCcTaTHYecKass  3allluTa,  3a3eMJICHHe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

ITocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSAHHBIX MAarHUTOB. MarHuTHoe ImoJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHAyKnuy. KapTrHa TuHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie HpOBOJHMKA ¢ TOKOM. KapThHa JMHMM MHIYKUMHM MarHMTHOIO ITOJIS
JUIMHHOTO IPSIMOrO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Monaynb W HampapieHue. JIBMKeHUE 3apsHKEHHOM YacTUIBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne 9IEKTpOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIUH.
ONEeKTPOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes.

BuxpeBoe anexTpuueckoe moje. OJIEKTPOJABMIKYIIAsS CUjla HHIYKIUMU B IPOBOIHHKE,
JBUKYLIEMCS IIOCTYIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABUKYILAS CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYLIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOHCTBA M MPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIE MarHUTBHI,
3JIEKTPOMAarHUTBhI, AIEKTPOJABUIaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIuHMM MHIYKIIMY MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOJABMKYIIEH CUIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
IIOTOKa.

SIBieHNE CAaMOMHIYKIIUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHuTHOTO TI0JIS KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomacHuUmHbvle K01e0anus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHMUYecKue Kolebanus. [apMoHUYeckue
koneOanus. Ilepuon, dacrora, ammautyga u  (asza kosnebGanuil. IlpyXMHHBII MasSTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaimienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



KonebGarenbuplii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATLHOM
KoeOaTeIbHOM KOHType. AHAJOTUST MEXKAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aryxaromux KojeOaHUsX. BbIHyXIeHHbIE MeXxaHHYeCcKHe KoyieOaHus.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOMJANBHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HATIPS>KEHU L.

Tpanchopmarop. I[IpousBoncTBo, mepepaya U MOTPEOICHUE AIIEKTPUUYECKONW SHEPTUU.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wuCHoab30BaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHME: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeIbHON cucTeMbl (IPYKUHHBINA MM MaTeMaTH4eCKHit
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpSDKEHUST OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mociieqoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KAaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIIbIX KoJeOaHU Ipy3a HA HUTH OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne mNepeMEHHOTO0 TOKAa B LENH M3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL

MexaHuueckre BOJIHBIL, yCII0BUS pacnipocTpaneHusd. [lepuon. CKopocTh pacnpocTpaHEHHs
U januHa BonHBL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS W3JIYYEHHS JJIEKTPOMAarHUTHBIX BOJH. B3ammuas
opueHTanus BekTopoB E, B, V B snextpomaruutHo#l BomHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUe, MpelIoMJIeHUe, NoJspu3amus, audpaxius, uHrepdepenius. CKOpPOCTh
ANEKTPOMATHUTHBIX BOJIH.

[[Ixana 3MEKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaIOIIEH Cpebl.

TexHU4YeCKne yCTPOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIHHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue otpakeHus U PEIOMIICHUST MEXaHUYECKUX BOJTH.

Hab6monenue nuntepdepeHnu u AUGpaKkiiud MEXaHHUYECKUX BOJH.



3BYKOBO pe30HAHC.

Habmiogenue cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMUTYAOH M YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIEKTPOMArHUTHBIX  BOJIH:  OTpPaKEHHE, IPEIOMIICHUE,
noJsipuzanus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. IIpsmMonuHeiiHOE pacIpoCTpaHEHUE CBETa B OJHOPOIHOM cpefe.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbBl OTpaxkeHus cBeTa. [locTpoeHue H300pa)xKeHUN B IIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkoHbl HpelOMIIEHUS cBeTa. AOCONIOTHBIA  IOKa3arTenb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro cera. L{Ber.

CoOuparomiue U pacceuBarolive JUH3bL. ToOHKasg JnH3a. DOKYCHOE pacCTOsIHHE M
ONTHYECKasi CHJla TOHKOM JIH3bI. [locTpoeHune n3odpaxeHuil B coOMparommx U pacCenBarOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEINYCHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHrepdepenuuss cBera. KorepeHTHble HMCTOYHMKH. Y CIOBHS
HaOJI0IeHNST MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpaxknus csera. JudpakuuoHHas pemérka. YciaoBHE€ HaOJIOAEHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, TU(PpPaKIHOHHAS
peIETKA, IOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHEHOE pacnpOCTpaHEHUE, OTPAKEHUE U IMpejIoMieHHe cBera. Onrthueckue
puOOopBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJiesb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. [locTymarel cnenuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU U COKPAILEHUE JUTUHBI.

OHeprusi U UMITYJIbC PEINSITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYIHLCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOSI.



Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. @opmyna [Inanka cBa3u 3HEprUuM POTOHA C €r0 YACTOTONH. DHEPTUsl U UMITYIIbC
dboToHa.
OtkpeiTie u wuccienopanue ¢oroddpdekra. Ombitel A. I'. CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitHmreitHa 11 hotodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenenra.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckne yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POToIeMeHT, (OTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.
Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pedepdopaa mo paccesHuto o -dactuil. [lmanerapHas
mogenb atoMa. Iloctynatel bopa. W3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOIIUE  CIIOKHOCTh CTpPOGHMSI  dJIpa. OTtkprITHE
panuoakTuBHOCTU. OmBITH Pezepdopna nmo onpeesneHuio coctTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTkpbITHE TPOTOHA U HelTpoHa. HyknonHas monens siapa I'eitzenbepra—Banenko. 3apsaa
anpa. MaccoBoe uucino sigpa. M30Tomnst.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKkoH
PaAMOaKTUBHOIO pacmaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SAED.
Snepuniii peaktop. Tepmosinepusiit cunre3. IlpoGrembl M NEpPCHEKTUBHI  SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.
@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoi KapTHHBI MUpA.
TexHuuyeckue ycTpoicTBa U NMpaKTUUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Oomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl  pa3BuTUs  acTpoHoMuH. lIpuknagHoe M MUPOBO33PEHYECKOE  3HAYEHHUE
ACTPOHOMHH.

Bun 38€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeyHass akTUBHOCTb. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIAacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpEeMEHHbIE IPEACTABICHUA O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [TyTe — Hama [Nanaktuka. [Tonoxxenue u nmxenne Connia B ["anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmmpenne Bceenennoii. 3akon XaO6ma. PazOeranme ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHIMA
JUTSL OTIPEICIICHUS TTOJIOKEHHST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lytu.

O0o0marmnee noBTOpeHne

Ponp ¢u3umkn W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTUYECKOW, COIUAIBHOH U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPO/IE.

Me:xnpeamerubie CBA3H

U3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl ypaBHEHHUI, TPUTOHOMETpUUYECKUE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpPU3HAKU TTO0I00MS TPEYTOIBHUKOB, ONPEeICHNE TUIOIIAN TUIOCKUX QUTyp U 00bEMa Tel.

Buonocus: snekrpuyeckue sBIEHUS B KMBOW NIpHUpojie, KojiebaTelbHbIe ABM)KEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumusi: CTpOE€HHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAIH3.

T'eocpaghus: MarHUTHBIE TONIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX PyH, POTOCHEMKA 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: TMHUM ANIEKTpONEpeayd, T€HEPATOp MEPEMEHHOIO TOKa, AJIEKTPOJBUIaTElNb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapat, BOJJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pusnkay Ha ypOBHE CpeaHEro ooiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMmuyHOCTHBIE PE3YNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3MKa» TOIHKHBI OTpa)KaTb
TOTOBHOCTb M CHOCOOHOCTH 0Oydaroluxcsi pyKOBOJACTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacupeHne XU3HEHHOTO ONbITa M OIbITa JESITEILHOCTH B IMPOLIECCE PeaTn3allii OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM mo3ulMKM  OOydaromerocss Kak AakTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMAaHUCTHUECKUX M JIEMOKPATHUUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO ACSTENBHOCTh B WHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHE B3aUMOJCHCTBOBATH C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON I'PaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHAM POCCHUHCKUX
yUu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM YHCIIE B IEATEILHOCTH yYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pa3Iu4HbIM cdepaM MpodeccHOHANbHON AeSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa3oBaHMIO B 00yacTh (U3MKUA Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYPbI, OCO3HAHUE TJO0AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBaHUE M OCYILIECTBIICHHE ACUCTBUI B OKpYXarolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

pacuiMpeHre OmbITa JACATEIbHOCTH OSKOJIOTHYECKOH HamlpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:



c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUE [IEHHOCTH HAYYHOW AEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCEe M3YUCHUS (PU3UKU
OCYILIECTBIISATh MMPOCKTHYIO U UCCIIEOBATEIBCKYIO eI TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeicTBusA:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTyalW3UpOBaTh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIHM3a UMEIOIINUXCSI MaTEPUATBbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OIICHUBATh PUCKH ITOCIICICTBUI JCSITCIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX pEATbHOTO, BUPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciie10BaTeIbCKHE AeHCTBYSA .

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMHU TIOHATHUSMH W METOJAMH (PU3NUCCKOM
HaYyKH;

BIIJICTh HABBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM JEATEIbHOCTH B 00JIacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BUAAMH JESTEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluHu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsiX, B TOM 4YHUCJE IPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyallM3UPOBATh 3aJlady, BBIJBUTaTh
TUIIOTE3y €€ pEeIIeHMs,, HaXOJUTh apryMEHThl JUIsl J0Ka3aTelbCTBAa CBOMX YTBEP)KICHH,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATH MOJIYUEHHBIE B XO/I€ PEIICHUS 33/1a4ll pPe3yJIbTaThl, KPUTUYECKU OLICHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHOM NEATENHHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TOJIyuYeHUs MHPOPMAIUU (PU3UUIECKOTO COJEP>KaHUS M3 HUCTOYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX Y KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHMBHBIX W OPraHU3AIMOHHBIX 3a/Jad C COOJIOJeHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;



CO37aBaTh TEKCTHl (PU3MYECKOTO COACP)KAaHWS B PA3IUYHBIX (QopMaTax ¢ y4EToM
Ha3HAuYeHUs MWHPOpPMALMU U LEJIEBOM ayauTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IPE/ICTaBICHUS U BU3YAITH3ALUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOH(MIMKTHBIX CUTYAIMi U cMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX ACMCTBHUI C y4y€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LIE€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUHM, PaCIpPENENATh POJIM C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHHUKA KOMaHbl B OOIIMIA pPe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATh WUJIEU C TO3UILMUA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTHBHOE CTPATETHYECKOE TOBEJACHUE B PA3UYHBIX CHUTYyaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00MacTh (PU3UKU H
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEUICHUs PACUETHBIX M KAuye€CTBEHHBIX 3aJ]1ay, IUIaH
BBIITOJIHEHHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelLIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CcrocoOcTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYIUIUU B oOnactu  (HU3MKH,
MOCTOSIHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTb, OIICHWBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU IO3HABATEIbHOW peQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX IEHCTBHM
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

MCIOJIb30BaTh IPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce nocTukeHs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI IO (PU3UKE ISt
YPOBHSI CpeAHEro obuero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonui chopMUpPOBaHHOCTD:



CaMOCO3HaHUsI, BKITFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIMpOBaHUs, BKITIOYAFOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K OMOIMOHATHHBIM
U3MEHEHHSIM U MPOSBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTpEeMJICHUE K JOCTHKCHHIO IEIH U YCIEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHHUE IPYTHUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CITOCOOHOCTD K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C JIPYTHMH
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koHny oOyudenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

JIEeMOHCTPUPOBATh Ha MpPUMEPax pojb U MECTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
HAay4YHOM KapTUHBI MHMPA, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPaHULbl MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJEJe: MaTepuaabHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIA AJIEKTPUUYECKUHN 3apsii IPU pElICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEpHOE U PABHOYCKOPEHHOE TPSMOJIMHEHHOE [BHKCHHE, CBOOOIHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneucTBue Tei, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMA TeJ MpPH HarpeBaHUU
(oxJaXKJJeHUHn ), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHCHCAIMS, TUIaBlIeHHe, KpUCTAIIH3alts,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHWYECKOE JBMKEHHE, UCHOJb3ys (U3NYECKHE BEIMYMHBI: KOOpAMHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYeCcKast
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (PU3MUECKUHM CMBICH HCHOJIb3YEMBIX BEIUYMH, HX
0003HAUEHMsI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS, WCIONb3YS
¢u3nueckue BEIMYMHBL: JaBIIEHUWE Ta3a, TeMIepaTypa, CpeAHssi KHUHETHYecKas JHEeprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIE3HOro IEeHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHUS M EIUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEITUYUHAM;

ONKCHIBATh M3y4YEHHBIE JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPUUECKUM 3apsijl, dJIEKTpUYECKoe IMoJe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;



aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl U SIBJICHUS, MCIONb3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroteHusd, |, |l u Ill 3axonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM paziuyaTh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIBI JEHCTBUS MAIlIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTh yCcIoBUsS UX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH,

BBINOJIHATh 3KCIIEPUMEHTHI 10 MCCIEIOBAHUIO (U3NYECKUX SIBIEHHH W TPOLIECCOB C
UCTIOJB30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (QU3MUECKUX BEIWYMH, NP ITOM
BbIOMpaTh ONTUMAJbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIHOCTEH U3MEPEHMUIA;

MCCJIEIOBATh 3aBUCUMOCTU MEXy PU3NYECKUMH BEJIMYMHAMU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yjbTaThl MOJIYy4YE€HHOMH
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IIO
pe3yJibTaTaM MCCIIEN0BaHNUS;

coOnronarh mpaBuia O€30MacCHOrO TpyAa IPU NPOBEACHUM HCCIEAOBAHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MCIOJb3Ys
¢u3nyecKkue 3aKOHbI ¥ MPUHLIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIMUNHBI,

pelaTe KauyeCTBEHHBIE 3a/adyM: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh TPH pEIIeHUH YYeOHbIX 3aJad COBpPEMEHHbIe HH()OPMAaLMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlM U NpPEJCTaBICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuy, MOIYYEHHOM M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUM;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW KM3HM JUIf
oOecnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHMsI 3/I0pOBbsI U COOJIIOZICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B rpyNIe ¢ BBHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh PadOTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIApPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMoil MpoOIIEMBI.

K xonuy oOyuenus B 11 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOMN
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOM TEXHHMKHM U TEXHOJIOTUH, B MPaKTUYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS HW3YUYEHHBIX (U3NUYECKUX MOJIeNIeH: TOUYEUHBIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, fiJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PeLIeHUH PU3NUECKUX 3a]a4;



pacno3HaBath (U3MYECKUE SBICHUS (IPOIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMArHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
3IEKTPOMArHUTHBIE KOJIEOAHUs ¥ BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejaomiieHue, uHTepdepeHus, Iudpakuus W TOJSApU3alUs  CBETa, AHUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHASI PalMOAKTUBHOCTB;

OMKCHIBATh M3YyUEHHBIE CBOICTBa BeIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOAMMOCTh PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUUECKOe
HaIpsDKEHUE, SJIEKTPUIECKOE COPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JICKTPOABIKYIIAs CUIIa,
paboTta TOkKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B IPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoyieOaHni, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPHU ONHCAHWU IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh HM3YyUYEHHBIC KBAHTOBBIC SIBICHUS U TIPOIECCHl, HUCMIOIB3YS (PUINUYECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasCc (OTOHA, MEpPUOJ] TOoJypacmajia, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

AHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBIEHUS, UCTOIb3Ys (U3UYECKUE 3aKOHBI U
OpuHOUNBL:  3akoH OMa, 3aKOHBI IIOCJIEAOBAaTEIFHOTO W MApajuIeIbHOTO  COCIMHEHHS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHHUsSI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHHa 1 GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHS (TPaHHUIIBL,
00JacT) MPUMEHUMOCTH;

OTIPE/ICIIATh HAINPABJICHUE BEKTOpPA WHIYKIIMM MArHUTHOTO TIOJS NMPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (DU3MUECKUX SBICHHH U MPOLIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpMyITHpOBAThH
npobieMy/3ajayy W TUNOTE3y Y4YeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYA0OBAHHUS, TPOBOAMUTD OTBIT M OPMYITHUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEPEeHHUS (DU3HMYECKHX BEIMYWH, MPU ITOM
BBIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKUX BEJMYUH C MCIIOJIE30BAaHUEM IMPSIMBIX H3MEPEHHN:
IpU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DMKCUPOBATH PE3ylbTaThl MOTYYECHHOW 3aBUCUMOCTHU
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3yibTaTam
WCCIICJIOBAHHS,

coOmoaTh TMpaBWiia OE30MacHOTO TpyJda INPH TPOBEICHHH HWCCIEAOBAaHUI B pamMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOW M  MPOEKTHOHW JEATENIbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;



pemiate pacyéTHBIE 337a4d C SIBHO 3aJaHHOM (DU3NYECKOW MOENbI0, HCIONb3Ys
(I)I/ISI/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3ala4n BBIGI/IpaTI: (1)I/I3I/I‘ICCKyIO
MOZI€TIb, BBIACHATH (DU3MYECKHE BEIMYMHBI W (OPMYJIbl, HEOOXOIUMBIE Uil €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJIMYHHBI,

peniaTh KaueCTBEHHBIC 3aJadyi: BBICTPAUBaTh JIOTHYECKH HENPOTHBOPEUYHMBYIO LEHNOYKY
paccyXKIeHUH C ONOPOi Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHHUS;

UCIIONIB30BAaTh IPHU  PEIICHWH YYEOHBIX 3aJad COBPEMEHHbIC HH(OPMAIOHHEIC
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOTYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHUCCKH
aHAJIM3UPOBATH NOTY4aeMyI0 HHPOPMALIHIO;

OOBACHATH MPUHIIMITBI JICHCTBHS MAIIMH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB, pa3inyarh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAaHMSI B TIOBCEJHEBHOM JKU3HU;

NPUBOJHUTH TMPHUMEPHI BKIA/Aa POCCHUCKUX U 3apYOEKHBIX YUYEHBIX-(PU3MKOB B pa3BHUTHE
HAaYKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHWA 1O (HU3MKE B TIOBCETHEBHOW JKM3HU JUIA
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOJIOICHHSI HOPM IKOJIOTUYECKOTO TIOBEICHHS B OKPY)KaIOIIEH cpee;

paboTaTh B rpyIIE C BBIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIAHUPOBATh PaboTy
TPYIIBl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HCCTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIAJ KaXXKAOI'0 M3 YUYACTHHUKOB I'PYIIIBLI B
pelIeHre paccMaTpUBaEMOil TPOOIEMBI.
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10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
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22 Huramiia ! https://m.edsoo.ru/7f41bf72
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Hroro no paszneny 18
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bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
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Paznen 1. JIEKTPOJAUHAMUKA
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4.3 ATOMHOE SApO

Uroro no pazgeny
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