PABOYAS ITIPOI'PAMMA

y4debHoro npeamera «®usuka. ba3oBsiit ypoBeHb»
s o0yqaromuxcest 10 — 11 kimaccos

(¢ McroNB30BaHMeM Cpe/ICTB 00y4YeHHs U BOCTIUTAHHUS
LeHTpa 00pa30BaHUs €CTeCTBEHHO-HAyYHOM |
TEXHOJIOTUYECKOH HaIlpaBIeHHOCTEH
«Touka pocray)

IMOSICHUTEJIbHASI 3AITUCKA



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU IMPEMOAaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMEI .

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTH pealu3alli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pusmKe BKIIOYAET:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojzepkaHue yueOHoro npeamMera «Du3nkay 1mo rogaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyasl B KaueCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HAy4YHBIH METOJ| MO3HAHHS TpPU BBINOJHEHUH HMH Y4YEOHBIX HCCIEIOBaHUN ¢
ucnoavzoeanuem 0oopyoosanus yenmpa "'Touka pocma'.

B ocHOBY Kypca (pu3uku 175 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zieNioB (PM3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEll MaTepuan Kypca U3k 0ObeJUHEH BOKPYT
¢buznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTaBICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpeArnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHuuana GU3N4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUSL (PU3UKU C pa3BUTHUEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpobIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3uku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes »sxonocuzayuu peann3yercss MOCPEACTBOM BBEACHHUS DIEMEHTOB COJCP)KaHMUS,
MOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOH OE30MacHOCTH.

CTep)KHEBBIMH 3JIEMEHTAaMH Kypca (HU3UKH Ha YpOBHE CpeIHEro oOIiero odpa3oBaHUS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O MPHPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3aluy SKCIIEPHUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIB30BAaHHE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (pu3uke oOBEAMHEHBI B OONIMH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npoLecca UCX0As U3 0COOCHHOCTEH TUIaHMPOBaHHS M OCHAIleHHs KaOuHera ¢usuku. [Ipu sTom
oOecrieunBaeTCcsl OBJaJCHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bBonbiioe BHUMaHKE yJenseTcsl PEIICHUI0 PAcYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3HYECKON MOJIEINbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasJelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. [l KaueCTBEHHBIX 3a]ad MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >KU3HU, TpeOylolue BbIOOpa (QHU3MUECKOW MOAETH A CUTyalMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieyeHHnI0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(buU3HKH T0JKHO OBITH HEOOXOAMMOE JTa0opaTOpHOE 000PYIOBAHKE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUYEHHMUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIAIIOM
MUHHMAaJIbHOH JOCTaTOUYHOCTH M 00ECTIeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1IabopaTOpHOro 0O0OpyNOBaHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(POBBIX NMPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BH/JIE HU(PPOBBIX JIAOOpaTOpHil.

OCHOBHBIMU TIEISIMU U3YUYeHUS (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS:

e (opMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCS K HAayYHOMY HW3YyYEHHIO

HPUPOJIBI, PA3BUTHE UX HHTEUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOJe TMOo3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

(dbopMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01Iero o0pa3oBaHus:

NpUOOpETEHUE CUCTEMBbl 3HAHUM 00 OOUIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, STEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 3IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUYECKUX PpELICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MOJICNIbIO, 3a/lay, IMOApPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3/laHue (PU3MUECKOU
MOJIeJIU, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPENY;

OBJIaJICHE METOJIaMU CaMOCTOSITENILHOTO IMJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKHX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gu3mke nepedeHsb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JejaeT BBIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT U
OTIBITOB C YUYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yUYaroIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoae. HaydHble MeTOAbl MO3HAHUS OKpyKarouiero mupa. Ponb
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuid u npoieccoB. Hayunbsle runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM ESITETLHOCTH JIIOICH.
Jlemoncmpayuu
Ananozoewie u yughposvie usmepumenvHovie PUOOPLL, KOMNbIOMEPHBIE OAMYUKU.
Cpeocmea I]O «Touxka pocmay:
Komnnexm o60opyoosanusn 0nsa IKcnepumMeHmoe no MexaHuke.
Komnnexkm odopyoosanus 011 IKCHEPUMEHMOE RO MOJIEKYIAAPHOU u3uKe.

Komnnekm o6opyoosanua 0na nadopamopHvix padom u yueHUYEeCKUXx onvimoé (Ha 0Oaze
Komnyekmog onsa EI'D)

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYEeCKoro 1BwkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEepeMEIeHUs] MaTepruaibHOW TOUYKU OT BpEMEHHU.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe OBM)KEHHE. JIBUJKEHHME MaTEpHAIbHOM TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOW 10 MOJYJIIO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHas CKOpocThb. [lepumon m
yacTtoTa oopauieHus. LleHTpocTpeMUTENTbHOE YCKOPEHUE.

TexHuuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHUE: Chuoomemp, O08UIHCCHUE
CHapa0086, yenHnvle U peMEHHbIE nepedayu.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, MIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[Tpeo6pa3zoBanre ABMXKEHUN € UCTIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOr0 O] YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3y4yeHne HepaBHOMEPHOI'O ABUKEHHUSI C LIENBIO ONPEIEICHHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIGHMS  MEXIy — MOYTSAMHM, TNPONACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPAaBHBIE IPOMEXKYTKHM BPEMEHM IMPH PABHOYCKOPEHHOM [JBHKEHHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.



N3yuenune nBuKeHUs Tela, OPOIIEHHOTO TOPU30HTAIIBLHO.

Cpeocmea I]O «Touxa pocmay:

Komnnexm o60opyoosanus 0nsa IKcnepumMeHmoe no MexaHuke.

Komnnexm ob6opyoosanusa ona nabopamopuvix padom u yueHUUeCKUX Onvlmos (Ha o0aze
Komniekmoeg 011 EI'3)

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anuies. [lepBbiit 3akoH HetoTona. HepianbHbIe CHCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunuun cynepnosunuu cuil. Bropoit 3akon HeroTona st
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna Tsxectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkenusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cwta TpeHHS CKOJIBXKEHUS U cuiia TpeHus nokos. Koaddument tpenus. Cuiia conpoTUBICHUS
MIpY JIB>KEHUU Te€Jia B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOe U BpalarelbHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TEa.

MoOMEHT CuIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbsl. YcnoBus paBHOBECHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBAa M NPAKTUYECKOE IPUMEHEHHUE: MOAUIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMX TE.

Bropoit 3akon HeroTona.

N3mepenue cuil.

CioxxeHue cul.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecus TBEPAOTO Tena. Buabl paBHOBECHSI.

Yuyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

W3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3HHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Cpeocmea I]O «Touxka pocmay:

Komnnexm o6opyoosanus 011 IKCHEPUMEHM OB NO MEXAHUKE.

Komnnexkm ob6opyoosanus 01s 1a00pamopHulx padbom u yyeHudeckux onvtmos (na oaze
Komniekmos oaa EI'J)

Tema 3. 3aKoHbl COXpaneHusn 6 mexanukKe

NmMiynbsc MatepuanbHOM TOUKH (T€a), CACTEMbI MaTepUAIbHBIX TOUYEK. MIMIynbe cuibl 1
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHHs UMITYyJibca. PeakTUBHOE ABUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunerndeckast sHeprus MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.



[TorenunanbHas sueprus. [loreHnnanbHas 3HEpPTUs yupyro AepopMUPOBAHHOM MIPY>KUHBL.
[TorennmanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMJIH.

[ToreHunanbHbBle U HENOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon noTeHLMATbHON S3HEPTUH B KHUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3ydyenue aOCOMIOTHO HEYINPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHEM MEXaHUYECKOM SHEpruu Teja Ha
MIpUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Cpeocmea I]O «Touxka pocmay:

Komnnexm o60opyoosanus 0nsa IKcnepumMeHmos no MexaHuke.

Komnnexm o6opyoosanus 0aa ucciedo6anus 3a8UCUMOCHU CKOPOCMU U Hymu om
6pemeHu npu pagHOyCKOPEHHOM OBUNCEHUU.

Komnnexm obopyoosanun ona 1ad0pamopHnuix padom u yueHu4eckux onvimoe (Ha oasze
Komnnexkmog oaa EI'3)

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETHUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BeliecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSCHEHHE CBOIWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca m pazmepbl moiiekyn. KosimuecTBo BemiecTsa.
[TocrossHHast ABorapo.

Tennosoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ujeanpHOro ra3a. AOCONIOTHasg TemImepaTypa Kak Mepa CpeJHell KHHETHYeCKOH SHepruu
TEIJIOBOTO JBM>KeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a3oBele  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UA€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHrne H30MPOLECCOB: U30TepMa,
n30x0pa, n3obapa.

TexHuveckue ycTpoicTBa U MPaKTUIECKOe TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOECHUE BelIeCTBa, (oTorpaguu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Mopnens OpOYyHOBCKOTO IBHYKEHUSI.

Mogens onbita [ITepna.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mopenb, HIUTFOCTpUPYIOIIAsl IPUPOLY aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnBITHL, WJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne MacChl BO3JIyXa B KIIACCHOW KOMHATE Ha OCHOBE HM3MEpEHHUU 00BEMa
KOMHAaTbI, IaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Cpeocmea I]O «Touxka pocmay:

Komnnexm o6opyoosanus 01 IKChepUMEHMO8 RO MOJIEKYIAAPHOU hu3ukKe.

Komnnexm obopyooeanusn 0na uzyuenus 0aei1eHus 2asd.

Komnnexm ob6opyoosanus 0na 1apopamopuvix padom u yueHUUecKux Onvlmos (na o0asze
Komniekmos ons EI'D)

Tema 2. Ocnoevl mepmoounamuku

TepMoauHamuyeckass cucremMa. BHYTpeHHsIt dHEpPruss TEPMOIAUMHAMUYECKONM CHUCTEMBI U
crocoObl e€ n3MmeHeHus. KonudecTBo TermoTsl U pabora. BHyTpeHHssI SHEprusi 0JTHOATOMHOTO
UJealbHOrO Ta3a. Bupl Temionepenadn: TEIONPOBOHOCTb, KOHBEKIUS, H3TyYeHUE. Y AeIbHAs
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 00 anuabatHom mpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOTr0 3aKOHA TEPMOJAMHAMHUKHY K H30MporeccaM. | padudeckast HHTepIpeTaus padoThl rasa.

Btopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TemuoBeie MamuHbl. [IpuHnuUIEl AeficTBUS TemoBblX MauH. [IpeoOpa3zoBanus 3Hepruu B
TeruioBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus terwioBoit Mamuubl. [{ukn Kapao u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTHYECKHE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: [IBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUIBLHUK, KOHIUIIMOHED.

Llemoncmpayuu

V3MeHeHre BHYTpPEHHEW HSHEPruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET MPOOKH U3
OYTBUIKMA TIOJ JIEUCTBHEM CKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOU TPYyOKe MyTEM
TpeHus (BUICOAEMOHCTPAIINSA).

W3meHeHnne BHyTpeHHEHN SHEpruu (TEMIEpATyphbl) TENA MPHU TEIUIoNepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mogenu mapoBoil TYpOUHBI, IBUTATENSI BHYyTPEHHETO CTOPAHMS, PEAKTHBHOTO JBUTATEIS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Cpeocmea I]O «Touxa pocmay:

Komnnexm o6opyoosanus 011 IKCREPUMEHM 08 RO MOJIEKYIAAPHOU u3uKe.

Komnnexm obopyoosanusa Ona nadopamopuvix padom u yueHuUuyecKux onwvimoé (na oOaze
Komnyexkmog onsa EI'9)

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

[TapooOpa3oBanne wu KoHjeHcamws. Mcmapenne u  kureHue. AOCOmOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachleHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIEPATypbl KUTICHHS OT JTaBJICHUA.

TBépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y aenbHas
teruioTa raBneHus. Cyonumanmsi.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHMM  TOJYYEHHUS COBPEMEHHBIX MAaT€pUaioB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenre npu NOHMKEHHOM JIaBJICHUU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENBHOU BJIAXKHOCTH BO3yXa.

Cpeocmea I]O «Touxa pocmay:

Komnnexm o6opyoosanus 011 IKChepUMEHM 08 RO MOJIEKYIAAPHOU (hu3uKe.

Komnnekm o6opyoosanus 0na 1adopamopHulx padom u y4eHUYEeCKuUx onvimoe (Ha 0aze
Komnyekmoeg onsa EI'D)

Pazjen 4. DiekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUd 3apsana. J[Ba Buaa >IeKTpUUYECKHX —3apsoB.
[IpoBoIHUKY, TUATIEKTPUKH U MMOTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid  3apsia.
OnekTtpuueckoe mnojae. Hampsx€HHoCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro mods.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpOBOIHUKYN M TUABIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. [[usnekTprudeckas NpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcatop. DIeKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. OJHEprus
3apsHKEHHOr0 KOHJIEHCATOpa.

TexHruueckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUUECKAs 3allUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpoBOAHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JIM3TIEKTPUKH B DJIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaToOpa OT IUIOHIaJAM IUIACTHUH,
PaCCTOSHUS MEXKJ1y HUMH U JUIEKTPUUYECKON IPOHULAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenune 351eKTpOEMKOCTH KOHIEHCATOPA.

Cpeocmea 11O «Touka pocmay:

Komnnexm obopyoosanus 01 uzyuenus IneKmpudecKux aejieHuil.

Komnnexm o060pyoosanus 0na 1adbopamopHelx padom u yueHUHECKUX Onvimoé (Ha 0Oaze
Komniexkmog 013 EI'3)

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

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS AJEKTPUUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTKa LEeTH.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTb 31€KTPUUYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nemnu. KopoTkoe 3aMbIkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

DneKTpuuecKuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHu4eckue yCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, UICTOUYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE TPUOOPHL, HIIEKTPOOCBETUTEIbHbBIE

puOOPbI, TEPMOMETP COMPOTUBIICHHSI, BAKYYMHBIN U0/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIIPSIKSHHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPHUYECKUX MPOBOJAHUKOB OT JJIMHBI, [UJIOLIAAN
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmeliaHHOE COeTUHEHNE POBOTHUKOB.

[Ipsimoe u3MepeHue SIAEKTPOABMKYIIEH cuibl. KopoTkoe 3amblkaHHe TalbBaHUYECKOTO
AIIEMEHTA M OllEHKa BHYTPEHHET0 COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIUMOCTh BO3IyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

H3mepeHne  dNEKTPOABIDKYIIEH CHIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6nronenue anexTponusa.

Cpeocmea 11O «Touka pocmay:

Komnnexm obopyoosanus 01a uzyuenus 31eKmpuieckux A61eHuil.

Komnnexm obopyoosanus ona 1adopamophusix padom u yueHudeckux onvbimoe (na dasze
Komnaekmos onsa EI'J)

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYHIECTBISETCS C YYETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C WM3YYEHHMEM METOJOB HAy4YHOIO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIEIb, H3MEPEHHUE.



Mamemamuxa: pelieHWE CHCTEMbl ypaBHEHWH, JIMHEWHass (QyHKIusA, mapabdona,
runepooa, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHHE B JKUBOM npupoje, 1uddysus, ocMocC, TEI1000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONEPEAud, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M TIa30oB, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUUECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET W JIpyrHe), IBUTATeNlb BHYTPEHHEIO CropaHds, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWIIUOHEP, TEXHOJIOTUHU TIOJYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, 3JEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpoMazZHUMHAA UHOYKYUSA

ITocrositHHBIE MarHWTHL. B3auMozaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe MoOJe€.
Bekrop maruuTHOM MHAYyKUMH. [IprHIMI Cyneprio3uuy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIyKIMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYHIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHma, €€ MOIyidb W HampaBlieHHE. J[BHKEHHE 3apsiyKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [IOTOK BekTOpa MAarHUTHOM WHIYKIUH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHIykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMoje. DNEKTPOABMXKYIIAs Cuila WHAYKIUU B IPOBOJHHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAaMOMHTYKIIMU. DJIEKTPOIBHIKYIIAsl CHUJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
JIEKTPOMAarHUTBI, JIEKTPOJABUIaTENb, YCKOPUTENN HIEMEHTAPHBIX YaCTHILI, HUHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIA.



B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuiia Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHIYKIHUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Cpeocmea 11O «Touka pocmay:

Komnnexm odopyoosanus «InekmpoouHamuka u MazHemusm.

Komnnekm o6opyoosanusa 0na nadopamopHvix padom u yueHUYEeCKUx onvimoé (Ha 0Oaze
Komnyekmog onsa EI'D)

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoJ1e0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa kosnebanuid. lIpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOanuil. IIpeBpaiienue sHepruu
MIPY TAPMOHUYECKHUX KOIeOaHUX.

Konebarenbublif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHMUYECKUE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynapTypa ucCHoab30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHME: JIJIEKTPUYECKUI 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuusmnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mociaenoBaTebHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.



Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAHUH Tpy3a HA HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue TMepeMEHHOIO0 TOKa B MMM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Cpeocmea 1O «Touka pocmay:

Komnnexkm ob6opyooeanusn 014 usyueHus KojieGamenbHbvlX nPOUECcos.

Komnnexkm ob6opyooeanusn 014 uzyueHus 3aK0OHaA 08UNHCEHUA HUMAHO20 MAAMHUKA.

Komnnexkm ob6opyooeanusn «InekmpoouHamuKka u MazHemus3m.

Komnnexkm o60opyoosanus 0na nabopamopHslx padom u yueHUYECKUX Onbimoe (Ha oOaze
Komnyekmoeg onsa EI'D)

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuyeckue BOJIHBI, yciioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
u januHa BonHbL [lomepeunble W mpononbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIYy4Y€HHUsS AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomarautHo# BojHe. CBOMCTBa AJIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakuus, uHtepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHUe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaroLe cpeibl.

TexHu4eckue yCcTpoMcTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULMHE, pajap, PajAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenne oTpakeHus U IPeIOMIICHUS MEXaHUYECKIX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuil MEXaHMUeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYIOHM W YacTOTOU
KoJie0aHui.

UccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)XX€HHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Cpeocmea 11O «Touka pocmay:

Komnnexm 060opyoosanus 014 IKCnepuMeHmo8 no mexanuke.

Komnnexm obopyoosanus 0na uzyuenus KoiedamenpbHbvlX npoyeccos.

Komnnexkm o060pyoosanus 0ns 1adbopamopHvix padom u yueHUYEeCKUX Onvimos (Ha 0Oaze
Komnaexkmoeg oaa EI'3)

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsamonnHeiiHOE pacipoCTpaHEHHE CBETA B OJTHOPOJIHOM Cpeje.
JIyu cBera. To4eUyHBI UICTOYHUK CBETA.



OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHHe M300paKEHHM B TIJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM IMOKa3aresb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroa MHOJHOIO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus cBera. CnoxkHbIi coctaB 6eoro csera. L{Ber.

CoOwupatomue W paccewBaronive JHH3BL. ToHKas nuH3a. DOKyCHOE pacCcTOsSHUE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3odpaxeHuii B cOOMparouX U PacCeuBaIOIIUX
nuH3ax. @opMysia TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBAEMOE JTMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(Aa3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M MpPaKTUUYECKOE MPHUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, JAU(PPAKIIHOHHAS
peméTKa, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MpeloMiieHHe cBeta. Onruueckue
npuOOpBI.

[TomHOE BHYTpeHHEE oTpaxkeHue. Mojieb CBETOBO/IA.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[TomyuyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Hab6nronenue nonspusamuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue nmoka3aresnst IpeioMICHUs CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Hab6nronenue aucnepcun cBera.

Cpeocmea 11O «Touka pocmay:

Komnnexm obopyoosanus 0nsa IKCnepumenmos no Onmuke.

Komnnexkm o6opyoosanus 01sa 1a6opamopHelx padom u yueHuUHecKux Onvimos (Ha oOaze
Komnaexkmog oaa EI'3)

Paznen 6. OcHOBBI crienaJIbHOM TEOPHHU OTHOCHTEILHOCTH

['paHunbl NMPUMEHUMOCTH KJIACCHUUECKOM MeXaHWkH. [locTynaTel creuralbHON TEOpUu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJSI CKOPOCTH CBeTa B BakKyyMme, MNPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.



Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GoTOHA C €r0 YaCTOTOW. DHEPTHSI U UMITYIIHC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

JaBnenue cBera. Onwitel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUuecKue yCTPOWCTBA M TPAKTHUECKOE NpUMEHEHHue: (oTorneMeHT, (OTONATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauo.

Conneuynas 6arapes.

Cpeocmea 11O «Touka pocmay:

Komnnexm 0dopyoosanus 014 IKcnepumenmog no onmuxke.

Komnnekm o6opyoosanua 0na nadopamopHvix padom u yueHUYEeCKUx onvimoé (Ha 0Oaze
Komnyekmoeg onsa EI'D)

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o-yactuil. [lnanerapHas
monenb atoMa. [loctymater bopa. Usnydenue u mornomieHue (GOTOHOB MpU MEPEXOAE aToma C
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CrnekTp YpOBHEW H3HEpPruM aroma
BOZIOPOAA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopmyckynspHO-BOJIHOBON Ayaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopnens omnbita Pesepdopna.

OrnpeneneHne JUIMHBI BOJIHBI Jla3epa.

Habmroienue nuHeRvaTbiX CIEKTPOB U3ITyUEHUSs.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue nuHENYaToro crekrpa.

Cpeocmea 11O «Touka pocmay:

Komnnekm o6opyoosanus ona nadopamopuslx padom u yueHUYeCKUxX Onvimoe (na oOaze
Komnaexkmog oaa EI'3)

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI,  JI0Ka3bIBAIOIUE  CIOXKHOCTH CTPOEHUS  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenennio coctaBa paaloakTUBHOTO U3ITyUEHUS.
CsaoiicTBa anbda-, 6era-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHU3MBI.

OtkpeiTHEe TIpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3akoH
PaaMOAaKTUBHOIO pacnaia.

DHeprust CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TMEpPCIEKTHBBI  SAECPHOU
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTallbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHudeckue yCTpOMCTBAa U INPAKTHUYECKOE NPUMEHEHME: J03UMETp, Kamepa BuibcoHna,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TynK HOHMU3UPYIOLINX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Cpeocmea 11O «Touka pocmay:

Komnnexkm o060opyoosanus 0na nadbopamopHelx padom u yueHUYeCKUX Onvimoe (Ha oOaze
Komnjaexkmos onsn EI'3)

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3Butusg acTpoHoMuu. llpuxiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IUIAHETHI, UX BUJIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTBbY». 3BE3MbI
[JIaBHOM TIOCJEN0BAaTEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NoCJe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXOKACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [TyTs — Hama ["anaktuka. [lonoxxenne u npmwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeepHoro nomnymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro IlyTu.

O0o0uaroniee NOBTOPEeHHE

Pone ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH cdepax IesATETbHOCTH 4YeloBeKa, pojlb M MecTo (U3UKM M aCTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHpA, pOJb (HU3MUECKOW Teopun B (HOPMHUPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPaA, MECTO (PU3UIECKON KapTHHBI MUPA B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢uzukm 0a3oBOro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJICPIKATENBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
MPU3HAKY TIOJI00UST TPEYTOIBHUKOB, OTIPE/ISIICHUE TUIOIIAIU TUIOCKUX (puryp u o0bpEéma Te.

buonoecus: snexTpuyeckue SBICHUS B KUBOM MpUpone, KoieOaTenbHbIE IBUKECHUS B
JKUBOHM TpUpOJIe, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJE, NCHCTBUE pagualiil Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTa/LIMYecKash CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOW PEIIETKU, CIIEKTPaIbHbIN aHaIN3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MITH, 3aJIEKH MAarHUTHBIX Py, (oTochEMKA 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUH.

Texnonozus: AMHUM DJIEKTPOIIEpeiad, T€HEPATOP MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHAYKIIMOHHAS TI€4Yb, paaap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COIHEYHAst OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aliu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4)3cTeTUYECKOT0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3uuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiein
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6)3K0J10THYeCKOro BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KyJIbTYyphl, OCO3HaHHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

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

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

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

KOOPJMHHUPOBATh M BBINIOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUIHBIX METOI0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4d B OOpa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YUCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACATEILHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs WHPOPMALUK U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYaIlMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUH, pPACHpPENENIATh POIU C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTe Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO JSPYAMLUH B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHS TMIHOCTHBIX PE3YIbTATOB OCBOCHHUS IMTPOTPAMMEI TI0 (DHU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHUMATh IMOLMOHAIBHOE COCTOSHUE NAPYTHUX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEIMETHBIE PE3YJBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAYYHOW KAapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
JIeITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpHHs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUuU
(oxJ1aXk/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECH CALMS, NIABJICHUE, KPUCTAILIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, NOBBILIEHHE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI HCITOJIb3YEMbIX BEITUYHH,
uX O0003HAYEHUS M EOUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME JAAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCa, MPUHIIUI CYNEPIO3ULIMN CHUII, TIPUHITUT
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOT0 3apsna, 3akoH KyloHa, MPUITOM pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npobnemMy/3aady W TUNOTE3y y4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIHMYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnronarh mpaBuiaa O€30MacHOTO TpyJa MPU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI ¥ TIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEJCHMS B OKPYIKaIOLLEH Cpefie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JEMOHCTPHPOBATh HA TMPUMeEpax poiib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYyCCTBEHHAs PaliOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX O00O3HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH,

ONUCBHIBATH M3YYECHHBbIE KBAHTOBBIE SIBIECHUS U IPOLECCHI, HUCMHONb3Yysd (QHU3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpaHEHHUs HMIIYJIbCa, 3aKOH COXPAaHEHHUs DIIEKTPUUYECKOro 3apsia, 3aKOH COXpaHEHUS
MacCcoOBOI'O 4YMCIA, MOCTyJIaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
00acTh) IPUMEHUMOCTH;

ONpENENATh HAMNPAaBICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJIbl, HEOOXOIWMble s €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peliarb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYCHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSICHATH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
yCIIOBHS UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MaCHOCTH MPpH OOpAIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

Ne
n/n

HaumeHoBaHuepasaejioB U
TEMIIPOrpaMMBbl

KoanuecTBoyacoB

Bcero KonTposbHbIepadoThI

Pa3nea 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(mdpoBbie)
o0pa3oBaTe/IbHbIEPECYPChI

11 ®du3uKa U METObl HAYYHOTO 9 bubnnorexa [HOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroronopasaeny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica ! L https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluianiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHUSI B MEXAHUK 6 1 1 bubmorexa LIOK
' OHPICOXPAHE © © https://m.edso0.ru/7f41bf72
Hroronopaznery 20
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBIMOJIEKYJIIPHO- 9 1 1 bubnuoreka [JOK
' KAHETHIECKOUTEOPUHT https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEITEPMOAHHAMHKH o 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BerecTBa. ®azoBbIe MEPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroronopazneny 23



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

Paznen 4.9JIEKTPOAUHAMUKA

41 ek « 10 bu6mmoreka [IOK
| HEKTpOCTATHIA https://m.eds00.ru/7f41bf72
49 [TocTOAHHBIN EKTPUUECKUI 12 bubmuorexa [JOK
' TOK. TOKH B pa3JInYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
Pe3epBHOEBpEMS 1
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

N KouunyecTBOo4YacoB JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (ungposbie)
n/ Bcer  Kontpoabubiepador IIpakTuyeckuepadort
TEeMIPOrpaMMbl oOpa3oBaTejibHbIEpeCYpP
n (1} bI bl
CBI
Paznea 1.2JIEKTPOINMHAMMHUKA
MarnautHoemone bubmorexa HOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41c9
DIIeKTpOMarHUTHASMH T KU 7¢
Hroromnopazaeny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue u bubmmorexa [JOK
2.1 9 1 https://m.edsoo.ru/7f41c9
3JICKTPOMAarHUTHBICKOJICOaHUS 7c
Mexannueckue u bubmorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMAarHUTHBIEBOJIHBI 7c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo0.ru/7f41c9
ic
Hroronopazneny 24

Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

OCHOBLICHCHH&HBHOﬁTCOpHHOTHOCI/ITCJ'ILHO
CTH

3.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c
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Hroronopazneny 4
Pa3znen 4 KBAHTOBASI ®U3UKA
bubmuoreka [JOK
4.1 DIIEMEHTHIKBAaHTOBOMOIITUKH 6 https://m.edsoo.ru/7f41c9
7c
bu6mmoreka [IOK
4.2 Crpoenuearoma 4 https://m.edsoo.ru/7f41c9
ic
bubmuorexa [JOK
4.3 ATOMHOESIIPO 5 https://m.edsoo.ru/7f41c9
ic
Hroronopazneny 15

Pa3pnea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJIEMEHTBIACTPOHOMHUH U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c9
7c
Hroronopasaeny 7
Paznen 6.0ObOBIIAIOIIEE IIOBTOPEHUE
bu6mmoreka [JOK
6.1 O0001arIIeenTOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
ic
Uroronopaszneny 4
PezepBHOEBpEeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosueB b.b., Corckuit H.H. mon penakiuei
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosies b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., Akimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK



