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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 ypOBHS Ha YPOBHE CpemHEro ooOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHW ¥ TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHON Tporpammel, npeacraBieHHbIx B @I'OC COO, a takke ¢ yuérom ¢eaepatbHON
paboueii mporpaMMbl BOCIHUTAHUS M KOHLEMIMHM MpernojaBaHus ydeOHoro mpeamera «Du3uka» B
oOpa3oBaTenbHBIX ~ opraHmzamusx  Poccuiickoit ~ Dexepannu,  pealM3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe TIPOTPAMMBI.

Copnepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOUH
KapTuHbl Mupa oOydaromuxcs 10-11 ximaccoB npu oOyueHnn ux (usmke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO nojaxona. Ilporpamma no ¢usuke cooTBETCTBYET TpeOOBaHUSIM
OI'OC COO Kk mnIaHUpPYyEeMbIM JIMYHOCTHBIM, TPEAMETHBIM M METAaNpeIMETHbIM pe3yJabTaTam
oOyueHus, a TaKK€ YUUTHIBAET HEOOXOIUMOCTh pean3allid MEXKIPEIMETHBIX CBsi3ed (U3UKH C
€CTECTBEHHO-HAY4YHbIMU YYEOHBIMHU IpeaAMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LENH U3YYEHUS
(GU3MKM Ha ypOBHE CpeaHero oouiero oOpazoBaHUs, IIAaHHPYEMbIE pPE3ylIbTaThl OCBOEHMS Kypca
(bY3UKH: TUYHOCTHBIC, METANIPEAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3uke BKIIIOYAET:

® [JIaHUpyEeMble pe3yJabTaThl OCBOGHMSI Kypca (GU3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak Hayka O HamboJiee OOIMMX 3aKOHAaX MPUPOJBI, BBICTYINAs B KadyeCcTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HaHUI 00 OKpYXKalolleM MHpe.
IkonpHBIA Kypc (PU3MKH — CUCTEMOOOpa3yIOIUi Uil €CTECTBEHHO-HAYYHbIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SBJICHUM, H3y4aeMbIX XHUMUEH,
ounosoruent, ¢uznueckoil reorpadueil M acrpoHommer. lcmonb3oBaHWEe M aKTHBHOE NPUMEHECHHE
(bU3UYECKUX 3HAHWUW ONpENesieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, IOJY4YEHHsS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBaMH U Jpyrux. M3ydyeHue (U3MKU BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa oOydaromwuxcsi, B (opMHpOBaHHME yMEHUN NPUMEHSATh HAaYyUHBI METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBY kypca ¢u3uku Ui ypoBHSI CpeqHEero oOmero oopa3oBaHHUsS MOJOXKEH psAl UICH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUHM C HEW Kypce SBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pa3leloB (DM3HMKH, BKIIOYAET KAaK BOIMPOCHI KIACCHUYECKOW, Tak W
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUM C HeW marepuan Kypca (QU3MKd OOBEAMHEH BOKPYT
¢busnueckux teopuii. Benymum B Kypce siBnsieTcss (OpMHpPOBAHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTE€pPUH, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzanus mpeArnojaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHIana (GU3NYeCKoil HayKH, OCMBICICHHE CBS3M pa3BUTHS (HU3UKU C pa3BUTHEM OOIlIeCcTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonou nanpaenennocmu. Kypc (u3MKM mpeanojaraeT 3HAKOMCTBO C IIHPOKHUM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoess  oxonoeuzayuu  peanus3yercss TOCPEJICTBOM  BBEACHUS DJEMEHTOB  COJIEpXKaHMS,
MOCBSIIEHHBIX 9KOJIOTUYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHEM TEXHUKHU
U TEXHOJOTHH, a TaKkke OOCYXKICHHsS MpoOJeM palMOHAIBHOTO MPUPOAOTOIL30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE cpexHero oOrmiero oOpa3oBaHUs
ABIISAIOTCS  (u3MUeckue Teopud ((HOpMUpOBaHHE TIPEACTABICHUH O CTPYKType IOCTPOCHUS
¢u3nyeckoit TeopuH, poiad (yHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX



MPECTABICHUAX O TMPUPOJIE, TPAHULIAX PUMEHUMOCTH TEOPH, Ul ONIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U TPOIIECCOB).
CuCTeMHO-IEITETbHOCTHBI TOAX0A B Kypce (M3MKH pealn3yercsi MpexIe BCero 3a CYET
OpraHu3allui SKCHEPUMEHTAIBHON JesTeNbHOCTH oOydatoumuxcs. [l 06a30Boro ypoBHS Kypca
(GU3MKH — S3TO UCMOJB30BaHUE CHCTEMBI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB H
nmabopaTopHBIX paboT, KOTOPHIE B IporpamMMe o Gu3uKe 0ObeTUHEHBI B OO CIIUCOK YYEHUIECKUX
MPaKTUYECKUX paboT. BrlieneHne B yKa3aHHOM mepedHe JabopaTOpHBIX padoT, MPOBOIUMBIX JUIS
KOHTPOJII W OIICHKH, OCYIIECTBIICTCS YYaCTHHKaMH OOpa30BaTEIBHOTO IMpoIlecca HCXOAS W3
0CcOOEHHOCTEH MIaHUPOBAHUS M OCHAIIeHNs KabuHeTa ¢pu3uku. [Ipu sTom obecrieunBaeTcs oBllaieHUE
00y4aromuMHUCsT yMEHUSMH TPOBOJIUTH KOCBEHHBIE WM3MEPEHHS, HCCICOBAHUS 3aBHCUMOCTEH
(GU3NYECKUX BEJTMUMH M TOCTAHOBKY OIBITOB II0 MPOBEPKE MPEITIOKESHHBIX TUIIOTES.
Bonbmoe BHUMaHUe yIENseTCsl PEHICHHIO PacyETHBIX M KadeCTBEHHBIX 3amad. [Ipum stom st
pacu€THBIX 3aJa4 TPUOPUTETOM SBIAIOTCSA 3aJaud C SBHO 3aJaHHON (DM3NYECKON MOJIEINbIO,
MO3BOJISIOIINE MMPUMEHSTh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO paszzeia Kypca, Tak
W WHTETPHUPYS 3HAHUS W3 Pa3HBIX pasnenoB. JIs KadecTBEHHBIX 3a/1a4 TPUOPUTETOM SBIISTIOTCS
3aJjaHis Ha OOBSCHEHHE NMPOTEKaHWs (U3NUECKUX SBICHUH M TPOIIECCOB B OKpPYXKAIOIMICH XU3HH,
TpeOyrome BpIoopa GU3NIECKON MOICIH ISl CUTyalluu TIPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu OI'OC COO k MarepHalbHO-TEXHHYECKOMY 00€CIIeueHHUI0
ydeOHOro mporiecca 0a30BBI ypOBEHb Kypca (U3MKH Ha YPOBHE CpeaHEero oOmiero ooOpa3oBaHHs
JIOJDKEH M3y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (U3WKU WM B YCIOBHUSIX WHTETPUPOBAHHOTO
KaOMHeTa NMPeMETOB €CTECTBEHHO-HAYYHOTo 1MKIIa. B kaOuHeTe pu3nku 10JIKHO OBITH HEOOX0IMMOE
nabopaTopHOe 000pyIOBaHME ISl BBHITIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo (U3HWKE YICHHIECKHX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JleMoHcTpalmoHHOE 000pyA0BaHNEe (POPMUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM MUHUMAJILHO I
JOCTaTOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe Mo (U3MKE KIFOYEBBIX
JNEeMOHCTpalMii A7 HWCCIENOBAaHUS H3Y4aeMbIX SIBJICHMM UM MPOLECCOB, OSMIHUPUYECKHX U
(GbyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.
JlaGopaTopHoe 000pymOBaHHE IS YICHHUYECKHX MPAKTUUYECKUX paboT GopMHpyeTcs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M oOecreunBaeTcs B pacu€re OJJHOTO0 KOMIUIEKTa Ha JIBYX OOy4arolIuXcs.
Tematnueckue KOMIUIEKTBHI J1a0OpaTOPHOTO OOOPYAOBAHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX U HUGPOBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIe U(DPOBBIX Ja00PaTOPU.
OCHOBHBIMH IEJISIMU U3y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:
e (opmupoBaHuE HHTEpeca U CTPEMIICHUS OOYYAIOMIMXCS K HAYYHOMY U3YYEHHUIO MPHUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTAaBICHUH O HAydyHOM MeETOJ€ TMO3HaHusi U  (popmupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmMupoBaHHME HAyYHOTO MHPOBO33PEHUS KaK pe3yabTaTa H3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE€ YMEHUH OOBICHATH SBJICHUSA C HUCMOJb30BAHHUEM (U3UUYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue mpeACcTaBICHUN O POIH (DU3UKHU ISl PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTHH.

JlocTikeHue 3TUX 1eneil o6ecrieunBaeTcs pelieHueM CIeIYIONNX 3a/1ad B MPOLEecce N3yUeHUs
Kypca (pU3MKH HA YPOBHE CpelHEro oOIero o0pa3oBaHus:

e npuoOpeTeHHe CUCTeMbl 3HaHMKW 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOpUSAX, BKIIOYAS MEXAaHHUKY, MOJEKYISIPHYIO (HU3UKY, DIIEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPO(PHU3UKY;



e (dopMupoBaHHE YMEHHH MPHUMEHATh TEOPETHUECKHE 3HAHUS JUISI OOBSCHEHUS (PU3NUECKUX
SIBJICHUH B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PELLICHUHN B IOBCEIHEBHOM KU3HU;
® OCBOEHHE CMOCOOOB PEUICHHS PA3MUYHBIX 337a4d C SBHO 3aJaHHOHN (PU3MUYECKON MOMETbIO,
3aa4, MOJPa3yMEBAIOIIMX CaMOCTOSATENFHOE CO3/1aHue (PU3UUECKON MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]auu;
® T[OHMMaHWE (UIMUECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;
® OBJAJICHHE METOJaMHU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS M TIPOBENCHHUSA (DU3MUYECKHUX
OKCTIEPUMEHTOB, aHAIM3a M WHTEpPIpETald WHPOPMAIUU, ONpPEeNICHHUs JTOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;
® CO3/aHUE YCIOBUW JUISi PA3BUTHUS YMEHUW MPOEKTHO-HCCIENOBATEIbCKON, TBOPYECKOMN
JeSITENIbHOCTH.
Ha uzyuenue pusuku (0a30BbIi YpOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs OTBOJUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).
[Ipennaraemplii B mporpamme no (u3Mke NepedeHb JaOOpaTOpPHBIX U IMPAKTUYECKHX PadOT
SBJIIETCS PEKOMEHIOBaHHbBIM, YUUTENb JI€TAa€T BHIOOP MPOBEIEHUS J1a0OpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUYyaTbHBIX OCOOCHHOCTEHN 00ydatomuXcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOIO NIO3HAHUS
®uszuka — Hayka O npupone. HayuHble MeTonsl NO3HaHUA OKpyxkarwomero wmupa. Pomb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue pu3NUECKuX sIBIEHUN U npoueccoB. Hayunble runoressl. @usndeckue 3aK0HbI
U Teopuu. ['paHUIIBI TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBHSL.

Ponmp m wmecro ¢usukum B (GOPMHPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MHpPa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe apuxeHre. OTHOCUTETBHOCTh MEXaHWYECKOTo JBMkeHHs. Cucrema oTcuéra.
Tpaexropust.

[Tepemenienne, CckOpocTh (CpemHssI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M  YCKOPCHHE
MaTepUalbHON TOYKH, MX MPOEKIMHU Ha OCH CUCTeMbl KoopauHaT. ClokeHHe NepeMEleHH |
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBWXKeHue. ['paduxu 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEILICHUS MAaTEPUATIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuonuneiitHoe nBmxeHue. J[BuxeHrne MaTepuaibHON TOYKH MO OKPYKHOCTH C TIOCTOSIHHOM IO
MOJIYJTIO CKOPOCTBIO. YTJIOBass CKOPOCTb, JIMHEWHas CKOpocTh. llepwon m wactora oOparieHwus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckne yCTpoOHWCTBA M MPAKTUYECKOEC MPUMEHEHHE: CHUIOMETpP, ABUKEHUE CHAPAJIOB,
LIETTHBIE U PEMEHHBIE Mepelayu.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKCHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>keHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXAY MYTAMH, NPOMJACHHBIMU TEJIOM 3a MOCIEI0BATEIbHBIC
paBHbIE MPOMEXYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JIBMXKEHMH C HA4aldbHOM CKOPOCTBIO, pAaBHOM
HYIIIO.

N3yuenune nBukeHUs apUKa B BA3KOM KUJIKOCTH.
N3ydeHue nBuxkeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipuamun otHocutenbHOcTH ['anuies. Ilepseiii 3akoH HproToHa. MHepuuaibHbIE CUCTEMBI
oTc4Yéra.

Macca tena. Cuna. IIpunnun cynepnosunuu cuil. Bropoii 3akon HeroToHa 11 MaTepuanbHOU
To4kuU. Tpernii 3akoH Hbl0TOHA [UIsl MaTEpUaJIbHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunsl Tpenust (mokosi, ckojibxeHus, kauenus). Cuna tpenusi. Cyxoe Tpenue. Cuiia
TPEHHSI CKOJBKCHUS U cwia TpeHus mnokos. KoaddunueHnt Tpenus. Cuina COMPOTHBICHUS TPU
JBUKEHUHU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE ¥ BpamaTeabHOE JBUKCHUE a0COTIOTHO TBEPIOTO Tela.

MOMEHT Cuiibl OTHOCHUTENBHO OCH BpauieHus. [lnmeyo cuibl. YCioBUS paBHOBECHS TBEPAOTO
Tena.

TexHuuecknue yCTpOWCTBA W  MPAKTHUUECKOE NPUMEHEHHWE: TIOJIIUIMHUKHA, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMarii.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJTBKCHHS.

VYcnoBus paBHOBecUs TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJT YIPYTOCTH, BOSHUKAIOIIUX B TIPY)KHHE U PE3NHOBOM 00pasIle,
OT ux Aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Nmmnynsc MarepuanbHON TOUKM (Teda), CUCTEMbl MaTe€pHalbHbIX Todek. Mmmynbc cunibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3MEHEHNH KHHETUYECKON YHEPTUH.

[TorenumaneHas sHeprus. IloTeHuuanbHas sHeprus ynpyro aeGopMHUpOBAHHOW MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHumanbHple W HEMOTEHUMANbHbIE CUJbL. CBsi3p pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHUYECKON SHEPTUH.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpOIICTBA W NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEpP, MNPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHNIMAIBHON SHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCoOTIOTHO HEYNPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHMYeCKOW SHEpPruu Tella Ha MpuMepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka 1 TepMoIHHAMHUKA
Tema 1. Ocnoébl MONEKYNAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETMYECKOH TEOPUH M HMX OINBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBuxenue. Auddysus. Xapaktep ABWKEHHS U B3aUMOJCHCTBHS 4YaCTHIl BELIECTBA.
Mojenu cTpoeHus ras3oB, KUIAKOCTEH W TBEPABIX TeNl M OOBSICHEHHE CBOMCTB BEIlECTBAa HA OCHOBE
9THX Moaenei. Macca u pazmepsl MoJiekyil. KonnuectBo BemectBa. [loctosinnas ABorapo.



TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbscus.

Mopnens wuaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONH TEOpUHU
UJ€abHOTO ra3za. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeJHEW KMHETMYECKOW 3HEPTHM TEIJIOBOIO
JBIKEHUs 4dactul rasa. lllkana temneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MeHaeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3ompouecchl B HAEaTbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe nmpeacTaBieHue H30IPOIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckne ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JTOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BemiecTBa, (QoTorpaduu  MOJIEKYI
OPraHU4YEeCKUX COCTUMHECHUMU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHSL.

Monens, WUTIOCTpUpYIOLIas NPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HIUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Ompenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpeHHU 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamudeckas cuctemMa. BHyTpeHHsISI SHEPTHsI TEPMOIMHAMUYECKOM CUCTEMBI U CITOCOOBI
e¢ m3MmeHeHusa. KommdectBo TerioTel U paboTa. BHYTpeHHsIsI SHEprusi OAHOATOMHOTO HJEAIbHOTO
raza. Buapl Termmonepenayn: TEMIONPOBOAHOCTh, KOHBEKLIHS, M3Iy4YEHHUE. YJelbHAs TEIIO0EMKOCTh
BemecTa. KoJmyecTBo TEMIOTHI P TEIUIONEepeaaye.

[Tonarue o0 ammabGatHOM Tporecce. I[lepBriii 3akoH TepMoauHaMUKHU. [IpuMeHeHue mepBoro
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. ['paduueckast uHTepIperanusi padoThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTh IPOIIECCOB B MPUPO/IC.

TemoBeie Mamuubl. [lpuHImne!r geiictBust TemioBblx MamuH. [IpeoOpa3oBaHusi 3HEpPrUU B
TeroBbIX MamwuHaxX. Koaddumuent monesnoro aeiictBus TeruioBod Mamubbl. [{ukn KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHnueckre yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHUE: JBUTaTellb BHYTPEHHErO0 CrOpPAHMS,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPrUU Teja MPU COBEPUICHUH PaOOTHI: BBUIET MPOOKU U3 OYTHUIKU
MoJ JIEHCTBHMEM CXATOro BO3JyXa, HarpeBaHue oHdupa B JATYHHOU TpyOKe MyTéM TpeHUs
(BUIICOAEMOHCTpALTHSA).

N3menenne BHyTpeHHEH sHEpruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapoobOpa3zoBanue u KoHneHcamus. Mcmapenwe u kumeHue. AOCONIOTHAS U OTHOCUTENbHAs
BIQXXHOCTh BO3AyXa. HaceilmeHHBI map. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Tépmoe Tteno. Kpucrammueckue u amopdHble Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xkpucramisl. CoBpeMeHHbIe MaTepuanbl. [lnaBienne U Kpuctamuzanus. Y ieiabHas TeIioTa
riaBneHus. Cyomumarus.

VYpaBHeHHE TEIIOBOro OanaHca.



Texnudeckne YCTpPOHUCTBA U MPAKTUYECKOE NPUMEHEHHE: THUTPOMETP U TICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TOJYYCHHS] COBPEMEHHBIX MATEpHUajoOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurenue npu moHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAXKHOCTH.

HaGmoienne HarpeBaHus M IJIaBJICHHS KPUCTALTMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenune OTHOCUTEIHFHOM BIQYKHOCTH BO3IyXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3arus TeJl. DJIeKTpUUeckuil 3apsa. [[Ba Buma snekrpuyeckux 3apsijaoB. [IpoBogHUKH,
JURJICKTPUKH U TIOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHUS dJIEKTPUUECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHbIN AEKTpUUECKHUI 3apsij. DJIEKTPUUECKOE
nose. Hampsok€HHOCTh dSJEKTpUYECKOTO ToJiA. [IpHHIMI Cymeprno3uIuyu dJIeKTPUUECKUX TOJICH.
Jlnany HanPsSHKEHHOCTH DJIEKTPUUECKOTO TTOJIS.

Pabota cun snmekrpocratudeckoro mons. [lorennman. Paznocts motenimanos. [IpoBogHUKN u
JUDJICKTPUKH B JIEKTPOCTATHYECKOM ToJIe. JudmeKkTpudeckas MpoOHUIIaeMOCTb.

OnekTpoéMKoCcTh.  KoHIeHcatop. DJEKTPOEMKOCTh IUIOCKOTO  KOHJZIEHCATOpa.  JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE TMPHUMEHEHUE: BJIEKTPOCKOMN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHHE 3JEKTpONpHOOpOB, KOHAECHCATOpP, KOMUPOBAJIbHBIN
armapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.

B3anMoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM IOJIE.

DneKTpocTaTUYeCcKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH ILIOCKOTO KOHJEHCAaTOpa OT IUIOMIAJAM IUIACTHH, PaCCTOSHUSA
MEKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUN TOK. YCIIOBUS CYHIECTBOBAHMS AIEKTPUUYECKOro Toka. Mctounuku Toka. Cuna
TOKa. [IOCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1emnu.

DNEeKTpUYECKOe COMPOTUBIICHHE. YJENbHOE CONMpPOTHBIECHHE BemiecTBa. llocienoBarenbHoe,
napajieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexkrpudeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPHUECKOTO TOKA.

DNEeKTpOABUKYILAs CHJIa M BHYTPEHHEE CONPOTUBIICEHHE HCTOYHMKA TOKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) 3nekTpuueckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAsA MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb CONPOTUBJICHUS] METAIJIOB OT
temrepaTypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX MMYYKOB.



[TonynpoBoanuku. CoOCTBEHHAs: U IPUMECHAs IPOBOIUMOCTD IOJIYIIPOBOIHUKOB. CBOWCTBA P—
n-nepexoa. [1oyrnpoBOJHUKOBEIE TPUOOPHI.

OnexTpuueckuii TOK B pacTBOpaX M pacIulaBax AJIEKTPOJIUTOB. DIEKTPOJIUTHUYECKAsS
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CamMOCTOSITENIbHBIM W HECaMOCTOATENbHBIM paspsn. MosHus.
IIna3ma.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
HCTOYHUKU TOKa, 3JIEKTPOHArpeBaTENIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTIPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TMOIYIPOBOJHUKOBBIA U0,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTh  CONPOTHUBJICHUS IWINHAPUYECKUX TMPOBOAHMKOB OT JJIMHBI, IJIOUIAAU
IIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMeniaHHO€ COeTMHEHUE POBOIHUKOB.

[IpsmMoe wn3MepeHue HSIeKTpOoABMKYIIEH cuiabl. KopoTkoe 3aMbIKaHME TaIbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTD CONPOTHUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne CMEIaHHOTrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHUIIbI NCTOYHUKA TOKA M €r0 BHYTPEHHETO COITPOTUBIICHHUS.

Ha6nronenue anexkrpomnusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usukum O6a3zoBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C y4ETOM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBA3€H ¢ KypcaMHM MaTeMaTHKH, OMOJIOTUH, XMMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE ¢ U3YYEHHEM METOJIOB HAyYHOTO IMO3HAHUS: SIBJIICHHE,
Hay4HbIi (akT, rumnoresa, (uU3MUEcKas BEIUYMHA, 3aKOH, TEOpHs, HAONIOJCHHME, SKCIEPUMEHT,
MOZEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHUH, JIMHeHas QyHKuMs, napaboja, runepoosa, ux
rpaduKd U CBOMCTBA, TPUTOHOMETpUYECKHE (QYHKLUUHU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKJECTBO, BEKTOPBI U UX NPOEKIMHU Ha OCH KOOPAMHAT, CJIOKECHUE
BEKTOPOB.

Buonoeusa: mexanndyeckoe ABMKEHHE B XKHUBOU mpupoae, 1uddys3us, ocmoc, Tenao00MeH KUBBIX
OpraHu3MoB (BHJbl TEIUIONEpEAayH, TEMJIOBOE PABHOBECHUE), IJIEKTPUUECKUE SIBICHHUS B >KUBOMN
IIPUPOJIE.

Xumusa: IUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHME AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, XKUAKOCTEH M Ira3oB, IEKTPUUYECKHE CBOWCTBA
METaJJIOB, JIEKTPOIUTHYECKAS JUCCOLUALINS, TAIbBAHUKA.

TI'eozpachus: BnaXxHOCTh BO3lyXa, BETPhl, 0apOMETp, TEPMOMETP.

Texnonoeusa: mpeoOpa3zoBaHME JABWKEHHUH C HCIOJIb30BAaHHMEM MEXaHM3MOB, YY€T TpEHHUs B
TEXHUKE, MOIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHHs UMITYJIbCca B TEXHUKE (pakeTa, BOJOMET U
Jpyrue), JBUTATeNb BHYTPEHHErO CrOpaHus, MapoBas TypOuWHa, OBITOBOH  XOJIOAWJIBHUK,
KOHJUIIMOHEDP, TEXHOJIOTHH IOJIyYEHUSI COBPEMEHHBIX MAaTEpUalOB, B TOM YHCJIE HAHOMAaTEpHUaJIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKas 3alllUTa, 3a3€MJIEHUE JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, DIEKTPOHArpeBaTeIbHbIE IPUOOPBHI, HIEKTPOOCBETUTENbHBIE PUOOPHI, raIbBAHHUKA.



11 KJIACC

Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHUTHL. B3anmoaeiCTBHE MOCTOSHHBIX MarHuToB. MarHutHoe mose. Bekrop
MAarHUTHOM MHAYKUUU. [IpyMHIUI Cynepno3suuuyd MarHUTHBIX MOJIEH. JIMHUM MarHUTHON WHAYKLHH.
KapTuna nuHMi1 MAarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 1oJie TPOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMKA MAarHUTHOTO TOJISl JUTMHHOTO
MPSIMOTO TPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHUKA, KATYIIKU ¢ TOKOM. OmbIT Dpcrena.
B3anmMoeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJIEHHUE.

Cuna Jlopenna, e€ MOAy/nb U HarmpaBieHUe. J[BIDKeHHE 3apsHKEHHON 4YacTUIBI B OJHOPOJIHOM
MarHutHoM noJie. PabGota cunel Jlopeniia.

SBneHue  JNEKTpOMarHUTHOW  MHAYKUMH. [IOTOK  Bekropa  MarHUTHOM  MHAYKIIHH.
DNEeKTPOABMKYIIAs CUJIA UHIYKITUU. 3aKOH 3JIEKTPOMArHUTHOM MHIYKITUU Dapanes.

BuxpeBoe »snexkTpuueckoe moje. ODJIEKTPOJABMKYIIAas cujla WHAYKIMM B IPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUIa CAMOUHIYKIIUH.

DHeprusi MAarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne  ycTpoOWCTBA M MPAKTHYECKOE TMPUMEHEHHE: TIOCTOSHHBIE  MAarHUTHI,
AIEKTPOMArHMTBHI, JIEKTPOJBUTATENb, YCKOPUTEN 3JIEMEHTAPHBIX YACTHILL, UHIYKIIMOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4Ka MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIA.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuia Amrepa.

HetvictBue cuiibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIeKTPOMarHUTHOM MHAYKIIMH.

[IpaBuio Jlenna.

3aBUCUMOCTh JJIEKTPOABMKYIIEH CHJIBI HMHIAYKUMU OT CKOPOCTHM HW3MEHEHUsS MAarHUTHOIO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

WccnepoBanue sBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3nea 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMAZHUNHbIE KOJNCOAHUA
KonebarenbHas cuctema. CBOOOAHBIE MeXaHWYecKue KosebaHus. ['apMoHHUecKue KoJieOaHus.
Ilepuon, yacrora, ammuintyaa u ¢asza konedanuid. [Ipy>xuHHBIH MasTHUK. MaTremMaTHYecKUii MasSTHUK.
VYpaBHeHHe rapMOHUYECKUX KojeOanuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIeOaHHSX.
KoneGarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B  HJICAIBHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAOTUs MEXJy MEXaHWYECKMMHU M 3JEKTPOMArHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUHU B UJI€AJIbHOM KO0JIeOAaTEIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxalomMX KojeOaHWsX. BbIHYXJIEHHBbIE MeXaHHYecKue KoJeOaHMs.
Pe3onanc. Beinyx/1eHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHUs.



Ilepemennbiii ToK. CHHYCOMJQJIBbHBI IE€PEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada U NOTpPEeOIEHUE SICKTPUYECKON  SHEPTHH.
OKOJIOTUYECKME  PHUCKM TP  IPOU3BOJCTBE  3JEKTposHepruu. KynbTypa  HMCHoOJab30BaHUS
AJIEKTPO3HEPTUH B NOBCEAHEBHOM )KU3HMU.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK, I'€HEPATOP
[IEPEMEHHOT0 TOKa, IMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOATEIbHOW CUCTEMbl (NPYXKUHHBIM WM MaTeMaTHYeCKUn
MasITHUK).

HaOmoienune 3aTyxarommx KoJIeOaHmi.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJ€OaHUH.

Ha6nronenue pesonanca.

CBOOOIHBIE AEKTPOMArHUTHbIE KOJeOaHusl.

OcmwnorpaMmsl — (3aBUCMMOCTH ~ CHJIBI  TOKA W HAmpsDKEHUs OT  BPEMEHH)  JUId
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHWU PE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TMHUY 3TIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHUMOCTH TEpHOJa MalbIX KojeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnepoBanue nepeMEeHHOIO TOKA B LIETIHM U3 MOCIEAOBATENBHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 60IHbL

MexaHndeckrue BOJIHBI, yCJIOBUA pacnpoctpaHeHus. [lepuon. CKopocTh pacnpoCTpaHEHUs U
JuinHa BOJHBIL. [lomepeunble M mpojosibHbIE BOJIHBL. MHTepdepeHius U AUdpakius MEXaHUYECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbBIE BOJIHBL. YCIIOBHSl M3Jy4€HHUs DSJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BekropoB E, B, V B asnextpomaruutHoil BosiHe. CBOICTBAa 3JE€KTPOMArHUTHBIX BOJIH:
OTpaXKEHHUE, MIPEJIOMJIEHHE, HoJIsIpr3anus, TudpaKiys, uHTepdepeHIus. CkopocTb
3IEKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIIBI painOCBS3U U TeNeBUACHUS. Paaronokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLEH CPEbl.

TexHuueckre yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHME: MY3bIKAJIbHbIE HWHCTPYMEHTBHI,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHHKE U MEAMILIMHE, pajgap, paauoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE OMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Kone6uomieecs Teno Kak MCTOYHUK 3BYKA.

HaGnronenue otpaxeHus U NPEOMICHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHnu 1 qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIUTYIOM U 4aCTOTON KOJIeOaHUH.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJSpU3alus,
mdpaxiys, uHTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. [IpsMonuHeHOE pacpoCTpaHEHHE CBETa B OAHOPOIHOM cpene. JIyu
cBera. ToUeuHbIl HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre N300paKeHMIA B IJIOCKOM 3epKaie.

[Ipenomiienne cBera. 3aKOHBI MpEIOMIICHUS CBeTa. AOCOJIIOTHBIM TMOKa3aTellb MPEeOMIICHUSI.
ITonHoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroil OJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CiioxkHbI cocTaB Oeoro ceera. Ler.

CoOwuparonue u paccewBaroniue JuH3bL ToHKas nuH3a. DOKYCHOE PACCTOSHUE U ONTHYCCKAS
cwiia TOHKOH nuH3bI. [locTpoeHne n300pakeHnit B COOMPAIOIINX U pacCeHBaIONINX JIMH3ax. Popmyna
TOHKOM JIMH3BL. Y BEeIMUEHHE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepennns cera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS HAONIOACHUS
MaKCUMYMOB W MHHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. JludpakiuonHas pemérka. YciaoBue HAOMIOACHUS TIAaBHBIX MaKCUMYMOB
NP TIAJICHUU MOHOXPOMATUUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOMCTBA W TMPaKTUUECKOE€ MPUMEHEHWEe: OYKH, Jymna, ¢oToanmapar,
MPOEKIIMOHHBIN arapaT, MUKPOCKOII, TEJEeCKOI, BOJIOKOHHAs OMNTHKA, MU(PAKIMOHHAS pPENIETKa,
TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakeHUE U MpeoMiieHne cBeTa. OnTuieckue npruoopsl.

[TomHOE BHYTpEeHHEE OTpakeHne. Moieas CBETOBOIA.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue nnrepdepeHiinm crera.

Ha6mronenue qudpaknuu cBerta.

HaGnronenue aucnepcun ceTa.

[Tony4yenue cnexkTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKLIUOHHON PEIIETKH.

Habmonenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Paznea 6. OcHOBBI CIeNIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH
I'panunel mpUMEeHMMOCTH Kilaccuyeckol wmexaHukd. IlocTynmaTel crnenuanbHOM —TeopHUH
OTHOCHUTENIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMme, MPUHIUI OTHOCUTEIHHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJUICHHE BPEMEHU M COKPAILIEHUE JUITUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbI. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBasi pusznka
Tema 1. dnemenmut K6AHM 060U ONMUKU
®otonbl. @opmyna I[lnanka cBs3U 3HEpPruM (GOTOHA C €ro 4YacTOTON. DHEPrusi M HUMIYIbC
¢dorona.
OtkpeiTue U uccinenopanue Gortordpdexra. OnbiTel A. I'. CroneroBa. 3akonsl (oTorddexra.
VYpaBuenue DiiHireiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.



XUMHUYECKOE NEUCTBUE CBETA.

Texnudeckne yCTpOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: (DOTOIIEMEHT,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.
Ceeroauo.

doTonaTuuk,

Counneunas Gartapest.
Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pesepdopna mo paccesauro o -dactuil. [lnanerapHas Moaens
atoma. [Toctymarel bopa. M3nydenue u norionieHre GOTOHOB MIPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnexTpoB. CrieKTp ypoBHEN SHEPrHH aToMa BOJOPO/a.

BonnoBbie cBoMicTBa yacTull. BosHel ae bpoitns. KoprnyckyasipHO-BOJIHOBOW Tyaanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3Ty4ECHHUE.

TexHuueckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHHUE: CIEKTPAIbHBIM aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Omnpenenenue JUTMHBI BOJHBI Jla3epa.

HaGnronenne nuHENYaThIX CIIEKTPOB U3TyIEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
Halnronenune nuHeHYaToro crexTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JIOKA3bIBAIOIINE CJIOXHOCTh CTpOCHHUs sinpa. OTKPBHITHE PaTdOaKTHBHOCTH.
OmneiTel Pezepdopaa o onpenenenno coctaBa paarnoakTUBHOTO u3nydeHus. CBoiicTBa anb(da-, 6era-,
ramMMa-u3inydeHus. BiusHue paqnoakTHBHOCTH HA )KUBBIC OPTaHU3MBI.

OtkpeITHE TIpOTOHA W HeWTpoHa. Hykmownas mognens sigpa [eizenOepra—lBanenko. 3apsiy
sanpa. MaccoBoe uucio aapa. M30Tomnsl.

Anbda-pacniag. DJIEKTPOHHBIH M TO3UTPOHHBIM OeTa-pacnaa. ['amma-usiydeHue.
PaZMo0aKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenve u cuHTE3 sep.

Snepusiii peaktop. TepmosinepHbiii cunTe3. [IpobneMbl M MEPCIEKTUBBI SIIEPHON SHEPrETHKU.
DKOJOTUYECKHE aCMIEKTHI SIIEPHON YHEPTETHKHU.

3J'IeMeHTapHHC YaCTHUIbI. OTKpBITI/Ie IMO3HUTPOHA.
Meto bl Ha6J'IIOI[CHI/I${ H peTUCTpal 3JICMCHTAPHBIX YaCTHUII.
CDYHI[EIMCHTB.J'IBHBIC B3aHMOHeﬁCTBHﬂ. EnunctBo (1)1/131/1‘{601(0171 KapTHUHbLI MHpPA.

TexHuyeckne yCTpOWCTBA M NpPaKTHYECKOE NPUMEHEHHE: JO3MMETp, Kamepa Buibcowna,
SJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

3akoH

CYETYMK MOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

OTalbl Pa3BUTHA aCTPOHOMMUMU. HpI/IKHaILHOe 1 MUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,Z[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.
ConHeuHas cucTeMa.



Connue. ConneuHass akTUBHOCTh. McTounuk sHeprum ConHua u 3BE31. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTUKH. JluarpaMma «CHEKTpPaJIbHBIM KJacC — CBETUMOCTbY». 3BE31bl  TJIAaBHOM
II0CJIE0OBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3/1 IJIaBHOM MOCIIE10BATEIBHOCTH.
Buytpennee crpoenue 38E31. CoBpeMEHHBIE MTPEICTABIEHUS O IPOUCXOKACHNUN U 3BoItoLMU CoHIa
1 3BE37. DTaribl )KU3HU 3BE3].

Mnuneunsiii Ilyte — nama [MamakTtuka. Ilonoxxenne u nBmwxkenue Connna B ['anmaktuke. Tumsl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Paciupenue Beenennoil. 3akon Xa60mna. Pas0Oeranue ranaktuk. Teopust bonbioro
B3pbIBa. PesnkTOBOE H3IIydeHuMeE.

MacmrabHast ctpykrypa Beenennoil. Meraranakruka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenuss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH IS
OTpEJIeNIEHUs] TIOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIE CO3BE3JHS
CeBepHOTo Moymapus U sipKue 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Pone ¢usuku u acTpOHOMUU B SKOHOMHUYECKOHM, TEXHOJOTHUYECKOMW, COMATILHON M ITUYECKOU
chepax NesATEIbHOCTH YeJIOBEKa, poJib U MECTO (U3MKM M aCTPOHOMHHM B COBPEMEHHOW HaydyHOMH
KapTUHE MUpa, pojb (GU3NYecKol Teopuu B GOPMUPOBAHUU MPEICTABICHUNH O (U3NUYECKON KapTHHE
MHpa, MecTo (U3NYECKOM KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HayYHBIX
MPEJICTaBICHUN O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku O6a3zoBoro ypoBHs B 11 Kimacce ocymecTBiIseTcss ¢ y4ETOM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBA3€H ¢ KypcaMHM MaTeMaTHKH, OMOJIOTUH, XMMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE ¢ U3YYEHUEM METOJIOB HAy4HOI'O IO3HAHUS: SIBIECHHE,
Hay4HbI (akT, rumnoresa, (U3MUECKas BEIMYMHA, 3aKOH, TEOpUs, HAOIIOAEHUE, HKCIIEPHMEHT,
MOZEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpPaBHEHUM, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIUU
Ha OCH KOOPJMHAT, CJIO0XKEHHE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, IPU3HAKU 110100
TPEYroJIbHUKOB, ONPE/EICHUE TUIOLAAN INIOCKUX GUryp 1 00bEMa Tell.

Buonoeus: snextpuyeckue sBICHUS B KUBOW IMpUpOJE, KoJjeOaTeabHble IBUKEHUS B YKUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOJE, AEHCTBUE PalMalliy HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJLIMYECKAsl CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHuUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBINA aHaJIH3.

l'eocpachus: MarHuTHblE MOJIOCA 3€MIIM, 3QJIEKH MArHUTHBIX pPyZA, (OTOCHEMKA 3E€MHOU
IIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JMHUM DJIEKTpONEpeNad, TEHEpaTop IEPEMEHHOTO TOKa, 3JIEKTPOJBUTATEb,
UHAYKIMOHHAs Teyb, pajap, paaAuONpUEMHUK, TeJEeBU30p, aHTeHHa, TenegoH, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI IO PUBUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yue6HOro npeamera «®du3nkay Ha ypoBHE CpefHero obuiero oopasoBanus (6a30BblIi
YPOBEHb) JIOJDKHO OOECIICYHUTh JIOCTHIKECHHE CICIYIOIIMX JIMYHOCTHBIX, METAlpPEAMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHS y4eOHOro mnpeamera «®Du3ukay IOJHKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOmIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOI LIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KU3HECHHOTO
OTIBITAa W OMBITA JICATEIHPHOCTH B TIPOIECCE PEATH3AIMU OCHOBHBIX HANPABICHWA BOCIHTATEIHHON
JEeSITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAXTAHCKOW MO3UIUU 00YUJaAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa,

MPUHATHE TPAJAUIUOHHBIX  OOIIEYETIOBEYSCKUX TYMAHHUCTHUECKUX M JIEMOKPATHYSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HHTEpecax TPa)JTaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

yYMEHHE B3aUMOJIEHCTBOBATH C COLMAIBHBIMU HHCTUTYTaAMU B COOTBETCTBUU C UX (DYHKIUSAMU U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHUSIM POCCUMCKHX YUYEHBIX B
o06sacTu (HU3UKH U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHUPYACh Ha
MOPAaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyILIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pa3inuyHbIM chepam mpodecCHoHaIbHOM NESTENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
¢bu3MKOM W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHHMIO M caMOOOpa3oBaHMIO B oOnactd (U3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCcKOro BOCIUTAHUS:

chOPMUPOBAHHOCTh ~ DKOJIOTMYECKON  KYIbTYphl, OCO3HaHHE TJ00ATBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUN B OKPYXKAIOIIEH cpele Ha OCHOBE 3HAHUS Ielel
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHe OmbITa ACITeTbHOCTH JKOJOTHYECKOW HAIMPaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HAHUI TI0 PHU3HKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil HayKu;

OCO3HAHHE IEHHOCTH HAyYHOW JAEATEIbHOCTH, T'OTOBHOCTh B TIpoLiecce H3Yy4eHHsS (DUUKU
OCYIIECTBIISITh MPOCKTHYIO U MCCIICOBATEIBCKYIO ACATSILHOCTh UHIMBHIYaIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSATENIEHO  ()OPMYIHPOBATh M aKTyaIM3upoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIENATH IIeNTU e TEIHOCTH, 33]1aBaTh IMapaMeTphbl U KPUTEPHUH UX JOCTHKCHHS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabarbiBaTh TUIAH pPEHICHUS MPOOJIEeMBI C y4€TOM aHajdM3a MMEIOIIMXCS MaTepHAIbHBIX H
HEMaTepPHAJIBLHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B JESTEIBHOCTh, OIIGHMBAaTh COOTBETCTBHE pE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHLHOCTH,

KOOPJIMHUPOBATH W  BBHINOJTHATH padOTy B  YCIOBUSAX pPEaIbHOrO, BHPTYAITBHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE IPU PEIICHUH KU3HEHHBIX POOJIeM.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

BIIIETh HAyYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJaMU (PU3HUECKOM HAYKU;

BJIaIETh HaBbIKaMU y4eOHO-UCCIIEIOBATENBCKOM U MPOESKTHOM eATEIbHOCTH B 001acTh (DU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJOB pElIeHUs 3a/1a4 (PU3NYECKOro
coJiepKaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIAJIETh BUJAMHM JESATEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHMs, €ro HHTEpIpeTanuy,
MpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IUYHBIX y4EOHBIX CUTYaI[UsX, B TOM YHUCIE MPHU CO3JaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISIBIISITH IPUUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3ajauy, BbIJBUIaTh TUIOTE3Y €€
pElIeHUs, HAaXOOUTh apryMEHTBI JUIs JI0Ka3aTelbCTBa CBOUX YTBEPKICHHIl, 3a/JaBaTh MapamMeTphbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 3a7aud Pe3yabTaThl, KPUTUYECKH OLICHUBATH HUX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIUpoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEeNbHOW NEATENBHOCTH, B TOM
YHClie IPU U3YUYCHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT,;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€U, TIpeIaraTh OPUTHHAIBHBIE TIOIXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Padora ¢ undpopmanueii:

BIIa/IETh HaBBIKAMU MOJTy4eHUs] HHPopMaIuu GU3NIECKOTO COACPKAHUS U3 UICTOYHUKOB Pa3HbIX
TUTIOB, CaMOCTOSITEIbHO OCYHIECTBISITh TMOWCK, aHAIMW3, CUCTEMATH3AMI0 W HWHTEPIPETALUIO
nH(OPMAILIUY PA3ITUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMAIIHH;

UCIOJIb30BaTh CPEJCTBa MHPOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a/lad C coOioeHueM TpeboBaHU
APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypCcOCOepPEeKeHNUs, MPABOBBIX U ATHUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;



CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACP)KAaHUS B PA3IMYHBIX (opMaTax ¢ y4yéToM Ha3HAUYCHHS
uHbOpMAlMM W [EJIeBOM ayauTOpuu, BHIOMpas ONTHUMalbHYIO (OpMYy TMPEICTaBICHHUS U
BU3yaJIU3aLUU.

KoMMmyHukaTHBHbBIe yHHBepcaibHbIe y4eOHbIe 1elCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHAHON U UHIUBUYaIIbHON paOOThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICUCTBUH C y4ETOM OONMX HUHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

MIPUHUMATD 11€JTU COBMECTHOM AESITETbHOCTH, OPraHU30BbIBATH U KOOPIAMHUPOBATH JEHCTBUS 1O
€€ JNOCTH)KEHMIO: COCTaBIATh IUIAH JIEHCTBHM, pacHpeneisaTh poid ¢ y4ETOM MHEHHMM yYaCTHUKOB,
00CyXXJaTh pe3ylbTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJa U Ka)XJOr0 y4acTHHKA KOMaH/bl B OOLIMH pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OIIEHMBAThb HWJEH C MO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHYECKOE MOBEACHHE B PA3JIUYHBIX CUTYalMsIX, MPOSIBIISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESITENbHOCTh B 00MacTH GU3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIBHO COCTAaBJIATh IJIaH peIIeHHs] pPAcu€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS TPAKTHUECKON pabOThl ¢ yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIOYTECHHI;
JaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
JieNlaTh OCO3HAHHBIM BBIOOP, apryMeHTUpOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (DOPMHUPOBAHHUIO M TMPOSIBICHUIO APYAUIMU B 00JIacTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OILIGHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTH, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB IEJISM;
BIIaJIETh HABBIKAMHU TMO3HABATEIbHOU peQleKCHH KaK OCO3HAHMS COBEpIIAeMbIX IEHCTBUM U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;
WCIO0JIb30BaTh MPUEMBI peIEeKCUU IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHHUS,
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATIU3€E PE3yIbTaTOB ACSITEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mpomecce nocTukeHHs] TUYHOCTHBIX PE3yIbTATOB OCBOSHHUS MPOTPAMMBI MO (PU3UKE IS
YPOBHsI cpenHero oOmiero o0pa3oBaHus y OOY4YaIOLIMXCSl COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUIEKT, IPeNnoararomuii chopMUPOBAHHOCTD:



CaMOCO3HAHHS, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYIMPOBAHHUS, BKJIIOYAIOIIET0 CAMOKOHTpPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCThH 32
CBOE TOBEJCHUE, CHOCOOHOCTh AaJalTHPOBAThCA K OSMOIMOHAJIBHBIM H3MEHEHHSIM U IPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTPEMIICHHE K JOCTHIKEHUIO IIETTH U YCIIEXY, ONITUMH3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHICTBOBATH HCXO/IS M3 CBOMX BO3MOXHOCTEIH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh SMOIMOHAIBFHOE COCTOSHUE —JIPYTHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUSI, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAaMBATh OTHOLICHHS C APYrUMHU
JIOAbMU, 3200 THTHCS, IPOSBISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEIMETHBIE PE3YJBbTATHBI

K konny oOyuenuss B 10 kJacce npeaMeTHbIE pe3yidbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUM COBPEMEHHOM
HAay4YHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMH, B INPAKTHYECKOM
NeATEIIFHOCTH JIFOJIEH;

VYUTHIBATh TPAHUIBI TMPUMEHEHUS H3Yy4eHHBIX (U3MUYSCKUX MOJCNIeH: MaTepuaibHas TOYKa,
MHepLIHabHas cucTeMa oTcuéTa, abCOMIOTHO TBEPAOE TEJI0, UICANIbHBIN T'a3, MOJIEIH CTPOSHHUSI Ta30B,
KUJIKOCTEH U TBEPJIBIX TEJI, TOUCUHBIA AIEKTPUICCKHII 3apsii IPH PEIIeHNH GU3NISCKUX 33]1a9,

pacro3HaBaTh (PU3UYECKUE SIBJICHHS (MPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU CTPOCHUS BEIIecTBa M DJIEKTPOJMHAMHUKHU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABMKEHUE, CBOOOIHOE Ma/ieHue Tell, JBUKEHHUE M0 OKPY>KHOCTH,
WHEepLHs, B3auMoieicTBHE Tel, uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEN U TBEPIBIX
TeJ, U3MeHeHre oO0bhEMa Teld MpHU HarpeBaHWM (OXJAXKICHHH), TEIUIOBOE DPABHOBECHE, HCIApCHHE,
KOHJICHCAllMsl, TUIaBJICHUE, KPUCTAJUIM3AlMsl, KUMEHUE, BIAXKHOCTh BO3[yXa, MOBBILICHUE IaBJICHUS
raza NIpud €ro HarpeBaHUM B 3aKPbITOM COCYyIE, CBSI3b MEXAY MapaMeTpaMH COCTOSHUSI raza B
U30IIpoLeccax, EKTPU3aus Tell, B3aUMOJCHCTBHE 3aps/I0B;

ONHCHIBATh MEXaHMUYECKOE JIBM)KEHUE, MCITONb3Yys (DM3MUYECKUE BEJIUYUHBI: KOOPJAMHATA, MYTh,
NepeMeleHue, CKOpoCTh, YCKOpPEHHEe, Macca Tela, CHila, UMIYIbC Tejla, KMHETUYEeCKash SHEeprus,
MOTEHIIMATbHAS JHEpPrusi, MeXaHudeckas paboTa, MeXaHMYeCKas MOIIHOCTb, MpPU OMUCAHUU
MPaBUWJIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT KCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €IUHUIIBL,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYUHAMM;

OTHCHIBATh U3yYCHHbIEC TEIUIOBHIE CBOWCTBA TEJ U TEIUIOBBIC SIBJICHHUS, UCHONB3Yys (hu3HuecKue
BEIIMYMHBIL: JJABJICHHUE Ta3a, TeMIepaTypa, CpeaHsss KUHETHUeCKas DHEPIrusi Xa0TUYECKOTO ABHKECHUS
MOJIEKYJ, CpeIHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSS SHEPTUs,
paboTa raza, KO3QQHUIIMEHT MOJIE3HOTO JAECUCTBUS TEIUIOBOTO JIBUTATENsl; IPH OMHCAHUM IPABHJIBHO
TPakTOBaTh (PM3MUECKUN CMBICI HCIIOJIb3YEMBIX BEIWYMH, MX 00O03HAYEHUS W €OUHHIIBI, HAXOIWTh
(bopMyIbl, CBSI3BIBAIONINE JAaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEINYHMHAM;

OTHCHIBATh H3YYEHHBIE OJIEKTPHUYECKHE CBOMCTBA BEIIECTBA M DJCKTPUUYECKUE SBIICHUS
(mporiecchl), WCHONB3Ys (pU3MUECKHe BEIMYMHBI: SIEKTPUUYECKUI 3apsll, SJIEKTPUYECKOe ToJe,
HanpsKEHHOCTH TOJIS,, TOTEHIUAN, Pa3HOCTh MOTEHIMAIOB; MPHU OMHUCAHWUU TMPaBUIBHO TPAKTOBATH
(u3MYECKUN CMBICI HCIOJB3yeMbIX BEIUYHH, MX 0003HAYCHHS W EIUHHIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHAM3UPOBaTh (DU3UYECKUE TIPOLIECCHl U SIBICHUS, HUCIHONB3Ys (U3MUECKHUE 3aKOHBI U
MPUHIMNBL: 3akoH BcemupHoro TsaroTenus, |, |l u |ll 3akonsl HploToHa, 3aKOH COXpaHEHUS
MEXaHUYECKON JHEPIruH, 3aKOH COXPAHEHHsI HMITYJIbCa, MPUHIUI CYHEPIO3UIIMUA CUJ, MPUHIIMII
paBHOMPABUS HMHEPIHUAIBHBIX CHCTEM OTCUYETa, MOJEKYISIPHO-KUHETUYECKYI0O TEOPHIO CTPOCHHS



BEIIIECTBA, I'a30BbIe 3aKOHBI, CBA3b CPEAHEH KMHETHUECKOW PHEPTUU TEIUIOBOTO JIBHKECHHUS MOJIEKYI C
aOCOJIIOTHOW TeMIlepaTypod, MEpBBId 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS HIIEKTPUYECKOTO
3apsiza, 3akoH KyinoHa, mpu 3ToM pa3inuyarh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €TO0 MaTEMAaTUYECKOE
BBIpaKCHUE U YCIOBHSA (TPAHUIBI, 00JIACTH) TIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHLUIBI JEWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yciIoBUs UX O€30MACHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJTHATh OKCIIEPHUMEHTHl 110 HWCCIEAOBAHMIO (DU3MYECKHX SIBICHHH M MPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUH, MPU 3TOM (POpMYyIHpOBaTh MpodiieMy/3anady u
THMOTE3y Yy4eOHOTOo OSKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pyIOBaHUS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIE M3MEPEHUsS (PU3MUYECKHX BEJIWYHH, IPH 3TOM BBHIOMPATH
ONTUMAIILHBIA CMOCO0 WM3MEpPEHHS W HCIOJB30BATh M3BECTHBIE METOIBI OIICHKH ITOTPEITHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKMMH BEIUYMHAMH C HCIIOJIb30BAaHHEM TPSMBIX
W3MEPEeHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pE3yIbTaThl IONyYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYWH B BUJAE TAONWIl W TpauKOB, AETaTh BBIBOJBI MO pE3yabTaTaM
WCCIIEIOBaHUS;

coOIrOIaTh MpaBmiia OE30MacHOTO TPyJa MPH MPOBEICHUH HCCIIEAOBAHUN B PaMKax y4eOHOTO
IKCTIEPUMEHTa, Y4eOHO-HCCIeIOBATEIbCKOH W TMPOEKTHOW JIEATENIFHOCTH C  HCIOJb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THBIE 3a/laud C SIBHO 3a/JIaHHOW (DPU3UYECKO MOJIENbI0, UCTIONB3YS (PH3MUECKUe
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 33[aui BEIOWPATh (PH3HUYECKYIO MOJIEIh, BBIICIATH
¢u3nyeckue BEIWYMHBI U (QOPMYJbl, HEOOXOIUMBbIE JUIsl €€ pelleHHs, MPOBOJUTH pPACUYETBl U
OLIEHUBATh PEATILHOCTH MOJIyYEHHOTIO 3HAYE€HUsS (PU3NUECKOM BETHUUHBI;

pelmaTh KauyeCTBEHHbIC 3a/Ja4yM: BBICTpaUBaTh JIOTMYECKHM HENPOTUBOPEUUBYIO LIEMOUYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS,;

UCIOJb30BATh MIPU PEIIEHUH Y4eOHBbIX 3a/1a4 COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU AJIS
IIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIpPETAlMM W NPEACTaBICHUS Yy4eOHOW M Hay4yHO-TIOMYJISIPHOM
nHGOpMaLKUY, MOJYYEHHOH W3 pa3IMuHbIX MCTOYHUKOB, KPUTHUYECKH AHAJIU3UPOBATh IOIYYAEMYIO
nHpopMaIuIo;

IIPUBOAUTH MPUMEPHI BKIIA/1a POCCUNCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU,
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHUS N0 (PU3MKE B MOBCEIHEBHON >KM3HU Ul O0OECeUeHMs
0€30I1aCHOCTH NpH OOpaIleHuu ¢ NpUOOpaMU M TEXHUYECKUMHU YCTPONCTBAMHU, IJISI COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paboTaTth B IpyIIE C BBINOJIHEHHUEM pa3JIMYHbIX COLMAIBHBIX poJieH, IIaHUpoBaTh padoTy
IPYIIBI, palMOHAIBHO paclpeieisaTh 00A3aHHOCTU U IJIAHUPOBATh AEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBaTHO OIICHUBaTh BKJIAJ KaKJIOTO W3 YYaCTHHKOB TIpYIIbl B peEIICHUE
paccMaTpuBaeMoi poOIeMBbI.

K xonmy oOydenus B 11 Kiacce IpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHUI:

JE€MOHCTPUPOBATh Ha IpHUMEpax pojidb M MecTo (U3UKU B (OPMHUPOBAHHUU COBPEMEHHOM
Hay4HOM KapTHHBl MHpA, B Pa3BUTHM COBPEMEHHON TEXHHKHM M TEXHOJOTUH, B NPaKTUYECKOMH
NeATeIbHOCTH JII0JIeH, IeJIOCTHOCTh U €IMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTHIBATh  TIPAaHUIBI  MPUMEHEHHs  U3YYCHHBIX  (U3UUYECKUX  MOJeNedl:  TOUeUHBIH
ANIEKTPUYECKHUI 3apsijl, JIyd CBETa, TOYEUHBIH MCTOUHHUK CBETa, SA€pHAs MOJENb aroma, HYKJIOHHas
MO/I€JIb AaTOMHOT'O si/ipa MpH pelieHnH (ru3ndecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IPOLECChl) M OOBACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA M KBAaHTOBOM (PU3MKH: 3JIEKTpUYECKass HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOEe, MarHUTHOE JICHCTBUS TOKa, B3aMMOJICHICTBME MAarHUTOB, JIEKTPOMArHUTHAsE MHIYKIUS,



JCMCTBHE MAarHUTHOTO TIOJISi HAa TMPOBOJHUK C TOKOM W JABIIKYIIUHCS 3apsf, JJIEKTPOMArHUTHBIC
Koie0aHWs M BOJIHBL, MPSIMOJHMHEHHOE pAcIpOCTpAaHEHHE CBETa, OTPAXKECHUE, TPEIOMIICHHE,
uHTephepeHIys, AM(PaKIu U MOJIAPU3ALMs CBETa, AUCIEPCUs CBETa, (OTOITEKTPHUECKUI IPPEeKT
(dpotorddekT), CcBETOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs U HCKYCCTBEHHAs pPaJIMOaKTHBHOCTH;

ONMCBHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MArHUTHBIC, OINTHYECKHE,
AIIEKTPUYECKYIO TPOBOAMMOCTD PA3IMYHBIX Cpel) M DJICKTPOMATrHUTHBIC SIBICHHS (IIPOIECCHI),
UCTOJB3Ys (PU3MUYECKUe BEIWYMHBI: IEKTPHUECKUH 3apsis, CHJIa TOKA, HJIEKTPUYECKOE HANpsHKCHUE,
AIIEKTPUYECKOE COTMPOTHBIICHUE, PAa3sHOCTh IMOTECHIIMANIOB, SJIEKTPOJBIDKYIIAs cuia, padoTa TOKa,
WHAYKIMST MarHUTHOTO TMOJIs, cuiia Awmmnepa, cwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH, SHEPTHS
AIIEKTPUYECKOTO0 M MAarHUTHOTO TIOJICH, TIEPUOJ M YacToTa KOJIeOaHWH B KojeOaTeIbHOM KOHTYpE,
3apsii M cHjla TOKa B TIpoIlecce TapMOHHMYECKHX JJIEKTPOMArHUTHBIX KojeOaHWid, (OKyCHOE
paccTosiHME W ONTHYECKas CWJIAa JIMH3BI, TIPH OMMCAHWHU MPABHJIBLHO TPAKTOBATh (PU3MUYECKHIA CMBICT
WCIOJIb3YEMBIX BEIIMYMH, WX 0003HAYCHHS U CIUHUIIGI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BETHUNHY C IPYTUMHU BEITUIHHAMU;

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W MPOIIECCHI, UCIOJB3YS (PH3UUICCKHE BEITUIHHEIL:
CKOpPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPTUS W UMMYIbC (POTOHa,
MepUo TOJNypachajaa, JHEPTUs CBSA3M aTOMHBIX sIep, TPU OMHCAHWHM MPAaBUIBHO TPAKTOBATh
(U3HYECKUH CMBICIT HCIIOJIB3yEeMbIX BEIUYHH, MX O0O3HAUCHUS W CIUHHIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOINNC JAHHYIO (QU3NYCCKYIO BEIMYMHY C JAPYTAMH BEIUYHHAMH, BBIYHCISATH 3HAYCHHE
(hbMBUYECKON BEITUYHHBL;

aHATM3UPOBATh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HWCIONB3YS (QHU3UYECKHE 3aKOHBI U
NpUHIUTBL: 3akK0OH OMa, 3aKOHBI MOCIIEAOBATEIFHOTO U MMapajuIeIbHOTO COSAWHEHHS MPOBOJIHUKOB,
3akoH  [[xoyns—JleHna, 3akOH  BJIEKTPOMAarHUTHOM  MHAYKIMW, 3aKOH  OPSMOJUHEUHOTO
pacrpocTpaHeHHUs] CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETa, YpaBHEHHE
OiiamTeiHa 11 GoTodPdexTa, 3aKOH COXpPAHCHHS SHEPIHH, 3aKOH COXpPaHEHUs HMITYJbCa, 3aKOH
COXpaHEHHS SJICKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUsI MacCOBOTO YHCIIA, MOCTYyJaThl bopa, 3akoH
paIMOAaKTHBHOTO paclaga, TpH OTOM pasinyarh CJIOBECHYIO (OpPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BRIPAXKCHUE M YCIOBHS (TPAHHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OTIPENIeNATh HANpaBJICHUE BEKTOpa MHIYKIIMM MArHUTHOTO IOJISI TIPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHua;

CTPOMTH M OTIMCHIBATh N300paKEHHE, CO3IaBAeMOE IIJIOCKUM 3€PKajIOM, TOHKOW JIMH301;

BBITIOJTHATh  OKCIIEPUMEHTBI 110 HUCCIEAOBAaHHIO (DU3MYECKHX SIBJICHUH M MPOIECCOB C
UCITIOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX U3MEPEHUU: TIPU 3TOM (OPMYIUPOBaThH MpodieMy/3anady u
THIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 NPEJIOKEHHOTO 000pyI0BaHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBCHHBIC MU3MEPEHUS (PU3MUYECKMX BEIWYHH, IPH 3TOM BBIOMPAThH
ONTUMAIILHBIA CMOCO0 WM3MEPEHHS W HCIOJb30BAaTh H3BECTHBIC METOJbl OIICHKH IOTPEIIHOCTEH
HU3MEPEHUI;

HCCIEeIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEITUYHMH C MCIOJIh30BAHUEM MPSAMBIX MU3MEPEHUIl: PU
3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3yAbTAThl MOTYYEHHOW 3aBUCUMOCTH (PU3UUYECKHIX
BEITUYMH B BUJIE TaONHII U TpadUKOB, JeNaTh BBIBOABI IO Pe3yabTaTaM UCCIIEI0BaHUS;

coOnrofaTh mpaBuia 0€30MACHOTO TPyHAa MPHU MPOBEACHUU HCCIENOBAHUN B paMKaxX yueOHOTO
HKCIIEPUMEHTa, Y4eOHO-MCCIEeOBATENbCKOM M TPOEKTHOW JEATENIbHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemate pacuéTHbIC 3aJa4d C SBHO 33JaHHON (U3UYECKONW MOJENbI0, UCTOJb3ys (hrU3HUecKue
3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAllM3a YCIOBHSA 3a7a4d BHIOMPATh (PHU3NUECKYIO MOJIENb, BBIICISITH
¢usznueckue BeMMYMHBI W (OPMYIbI, HEOOXOMUMBIE IS €€ pelIeHHs, MPOBOIUTH PacuEThl U
OIICHUBATh PEAIbHOCTh MOJYY€HHOTO 3HAYCHHs (PU3NIECKON BEJTMYUHBI,



peuiatb Ka4dYCCTBCHHLIC 3a4avW:. BbICTpauBAaThb JIOTMYCCKHU HCIIPOTHBOPCYHMBYIO LCIIOYKY
paccyXJeHUl ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

HCII0JIb30BATh IIpU pCUHICHUHA y‘-Ie6HBIX 3ala4 COBPECMCHHBIC HHq)OpMaHHOHHBIe TEXHOJIOI'UU HJIA
MOKCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMM W TMPEACTABICHUS Y4eOHOM M HAy4YHO-TIOMYJISPHOM
nHpOpMAINY, MOJYYSHHOH W3 Pa3IMYHBIX HUCTOYHHUKOB, KPUTHUECKH AHAIM3UPOBATH IMOTYYaEMYIO
nH(pOPMAIIHIO;

O6’I)$ICH$ITI) MMPUHOUIIBI HeﬁCTBHﬁ MallluH, HpI/I60pOB U TCXHUYCCKUX YCTpOfICTB, pasiimyuaThb
YCTIOBHSI UX 0€30I11acHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOANTH PUMEPHI BKJIIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUYCCKUC 3HAHUA I10 (1)I/I3I/IK€ B HOBCCIIHCBHOfl JKU3HU 11 obecrieueHus
0€30MacHOCTH TpU OOpalleHnHd ¢ MPHOOpaMH W TEXHWYECKHMHU YCTPOWCTBAMH, JUISI COXPAaHEHUS
3II0OPOBBSI U COOITFOJICHHS HOPM KOJIOTHUYECKOTO IMOBEICHUS B OKPYKAIOIICH Cpe/ie;

paboTaTh B TpyIIe C BHIIOJHEHHEM pa3IMYHbIX COLMAIBHBIX pPOJEH, MIaHUpPOBaTh PabOTy
rpynmnsl, paluoOHAJIBHO PacClnpeacisaTh 00sI3aHHOCTH U IIaHUPOBATh ACATCIIBHOCTbL B HECTAHAAPTHBIX
CUTyallMdX, aJACKBATHO ONCHUBATH BKJIAJ KaXAOI0 H3 YYACTHHUKOB TIpylnbl B PCIICHUC
paccMaTpuBaeMoi MpooOIeMBI.



KasnennapHo-temaTnyeckoe nianupoBanue no ¢pusuke 1is 10 knaccos.
Cocrasureib: yuurteab ¢pusuku Muponos B.C.

° Koau4yecTBO 4acoB 1o YE€TBEPTAM KOHTpOJILHLIe paﬁoTbl
=} &
S F
| I Il vV I [ I vV ros
68 16 16 21 15 1sx | I+lamm 1 1+1ut 6

Yueonuk Ousnka 10 xiacc. / B.A. KacbsH0B

MpoaoskuTebHOCTH YyuedHoro roaa: 10 ximaccel — 34 yueOHbIC HEENH.
[To yueObHOMY TUIaHY Ha MpeToAaBaHue (PU3UKU OTBOIUTCS — 2 yaca B HEJIENI0, Bcero 68 u.
ITo yue6bHOMY KaneHnapio u pacnucanuio ypokos B KTII 68 uacos

KasnennapHo-remarnueckoe IiiaHupoBaHue no ¢pusuke 1Js 11 knaccos.
CocraBureasn: yunrteab puzuku Muponos B.C.

- KosmmuecTBO 4acoB 10 YeTBEPTAM KonTpoJibHbIe padoThl
z 8
<z =
I Il Il \ | \ 1 11 \ roj
68 15 15 21 17 1+1Bx ‘ 1+lamm 1 1+1lur 7

Yyeonuk Ousnka 11 xiacc. / B.A. KacessH0B

IIpono/kuTEeNBLHOCTH YUeOHOro roga: 11 kimaccel — 34 yueOHbIC HEETH.
[To yueGHOMY IJIaHY Ha MpernoaBanrue (GU3UKK OTBOIUTCS — 2 Yaca B HEJIeNo, Bcero 68 u.
ITo yuebHOMY KasteHapto u pacnucanuto ypokoB B KTII 68 wacos



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bubmoreka [IOK
2.1 K
HHeMaTHia > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https.//m.eds0o.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBbT TEPMOMIHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' da30BbIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DnexTpocTaThKa 10 1 bubnuorexa [IOK



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

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

ITocTosiHHBIN dneKTpudecKuid TOK. Toku B

bubnnoreka [IOK

4.2 Pa3IMYHBIX Cpeax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM nupposbIe
Ne n/mm P KonrpoJsbnbie | Ilpakrnyeckue (acpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJAMHAMUKA
MaruuTtHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKue 1 3JIEKTPOMArHuTHHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOW TEOpUHU 4 1 bubnuoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 DeMEeHTHI KBAHTOBOM ONTHKU 6 bubmmotexa [JOK
' eMe oBom o https://m.edsoo0.ru/7f41c97c
4.2 CTDoeHHE AToMA 4 bubmuoreka [JOK
' POCHHE aTo https://m.edsoo.ru/7f41c97c
b K
4.3 ATOMHOE 1p0 5 nommorexa O

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMHH M aCTPOPU3UKU 7 brbmorexa IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®dusnka, 10 xracc/ KacessoB B.A., OOIIECTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[[PODA»; AxunonepHoe obmiectBo «M3aarenbeTBo
«IIpocBemenue

» ®dusmka, 11 xracc/ KacessoB B.A., OOIIecTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxunonepHoe obmiectBo «M3aarenbeTBo
«IIpocsemenuey

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

[Iporpamma kypca ¢pusuxu ans 10—11 knaccos. ba3osslii yposens (aBTop B.
A. KacbsiHOB)

YMK «®uzuka. 10 kinacc. ba3zoBsiit ypoBeHbY

1. ®uzuka. 10 kinacc. ba3oBbiil ypoBeHb. YUeOHUK € 3IEKTPOHHBIM
npuiioxxenueM (aBtop B. A. KacbsHoB).

2. ®usuka. 10 knacc. ba3zoserit ypoBenb. Metonueckoe mocoobwue (aBrop B.
A. KacpstHOB).

3. ®usuka. 10—11 xiaccel. ba3oBblit ypoBeHb. Terpaab uist 17a00paTOPHBIX
pab6ort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®usuka. 10—11 kmaccel. bazobiil ypoBeHb. KoMIIeKT TeTpaaei mist
KOHTPOJIBHBIX paboT (aBTOp B. A. KacbsHOB)

5. ®usuka. 10 knace. JlumakTudeckue KapTouku-3aaanus (aBTopsl M. A.
VYmaxkos, K. M. YmiakoB).

YMK «®@wu3suka. 11 kiacc. ba3oBbiil ypoBEHbY

1. ®usuka. 11 kmacc. ba3zoBeiil ypoBeHb. YUEOHHUK C 3JIEKTPOHHBIM
npuioxxenuem (aBTop B. A. KacesHOB).

2. ®usuka. 11 knacc. ba3zoseiit ypoBeHb. Metoanueckoe mocooue (aBrop B.
A. KacbstHOB).

3. ®usuka. 10—11 kmaccel. bazoBerii ypoBenb. TeTpanp 1ist 1a00paTOpHBIX
pabort (aBTopsl B. A. Kacesnos, B. A. KopoBuH).

4. ®usuka. 10—11 kmaccel. ba3oBbiii ypoBeHb. KoMIuiekT TeTpaaeit 1is
KOHTPOJIBHBIX pa0boT (aBTOpHI B. A. Kacesnos, 1. B. UrpsioB).

5. ®usuka. 11 knace. Jlumaktuaeckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yuiakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET

1 http://nsportal.ru - cormansHas ceTb paOOTHUKOB 0Opa30BaHHSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoJe.

3 http://festival. 1september.ru/articles/ - ¢pecTuBamb MegarornyecKux UacH
«OTKPBITBIN YPOK».

4 http:/lwww fizika.ru/ - caiit s yaureneir GU3MKH U MX YYCHUKOB



