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TlosicHuTEIBLHAS 3aIHMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypoBHS Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroM (denepanbHOM
paboueil mporpaMMbl BOCHUTAHUS W KOHILEIIUH TpernojaBaHus ydeOHoro npeamera «dusnka» B
oOpa3oBaTenbHbIX  opranmsanusx  Poccuiickoit ~ @exnepanuu,  peaju3ylOLMX  OCHOBHbIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copep:xanue nporpamMmbl o pU3UKe HAMPaBIEHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHBI Mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHuu ux ¢usuke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JEATEILHOCTHOTO Noaxo1a. [Iporpamma 1o ¢pusuke cooTBETCTBYET TpeOOBAHUAM
OI'oC COO kK MmIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEAMETHBIM pe3yJibTaTaM
0o0y4eHHs, a TaKKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alluid MEXIPEAMETHBIX CBA3CH (QU3UKU C
€CTECTBEHHO-HAYyYHBbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE 1I€JIM U3yUEHUs
¢u3uKN Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHMs, IUIAHHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca
(buU3HKY: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

J IUTAHUPYEeMbIE Pe3yJIbTaThl OCBOCHHS Kypca (HU3MKHM Ha 0a30BOM ypOBHE, B TOM
qHCclie MPEMETHBIE Pe3yJIbTaThl M0 TOJaM 00yUYECHHUS;

J coaepkanue yueOHoro npeamera « Pu3ukay mo rogam o0ydeHwsl.

®dusnka Kak HayKa 0 Hamboyiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B Ka4yeCTBE Y4eOHOTO
peIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUN 00 OKpYy»KarolleM MHpE.
[konpHBIN Kypc GU3MKK — CUCTEMOOOPA3YIOLIUH 1711 €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLECCOB M SIBJICHUH, M3Y4aeMBIX XUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. Mcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
(bu3NyYeCKUX 3HAHUN ONpeeNsieT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe
DHEPreTHKHU, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHUs HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBaMH U apyrux. M3ydueHue GU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHUE €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa oOydaroluxcs, B (OPMUPOBAHHME YMEHUU MPUMEHSTh HAy4HBIH METOJ
MO3HAHUS MPU BIMOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHoBy kypca (hu3MkH Ui ypOBHS CpelHero o0Iero o0pa3oBaHUs MOJOXKEH P UAeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuall U3 BCEX DPa3/esoB (PM3HMKHU, BKIIOUAET KAaK BOMNPOCHl KJIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MarepHai Kypca (pU3MKU 0ObEeAMHEH BOKPYT
¢usnueckux Teopuid. Benynmm B Kypce siBisieTcst GOpMHUpPOBaHKE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoesa cymanumapusayuu. EE peanuzanus mpeamnojaraeT HCIONb30BaHHE T'yMaHUTapHOTO
noTeHIHasa GU3NUECKod HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHUA (DU3HMKM C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO C IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonoeuzayuu peannsyeTcs TMOCPEJICTBOM BBEACHUS DIEMEHTOB COJEp)KaHUs,
HNOCBALIEHHBIX SKOJIOTHYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pPa3BUTHEM



TEXHUKU U TEXHOJIOTHH, a TaKkkKe 00CYKIEHUs NMpOoOJieM PAaLMOHAIBHOTO IMPUPOIONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CTepKHEBBIMH DJIEMEHTAMH Kypca (HU3UKM Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHA
ABISAIOTCS  (Qu3nueckue Tteopuu ((popMupoBaHHE MPEICTABICHUM O CTPYKType IOCTPOCHUs
¢usndeckoil Teopuu, poau (yHIAMEHTAIbHBIX 3aKOHOB M IPUHLUUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPHUPOJE, T'PAHHUIAX MPUMEHUMOCTH TEOPHM, IJs OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeSATEIbHOCTHBIN MOAX0A B Kypce (PU3MKHM peanu3yeTcsl IpexJie BCero 3a Cuér
OpraHu3alMi SKCIIEPUMEHTAIBHON JAedTenbHOCTH oOyuaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO MCIOJIb30BAaHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB H
1abopaTopHEIX paboT, KOTOpBIE B TMporpamMme Mo (PU3NKE OOBECIWHEHBI B OOIIMIA CITHCOK
YUEHHUYECKUX IpaKTHUECKUX paldoT. BblaeneHue B yKa3aHHOM IepedyHe Ja0opaTOpHbBIX padoT,
OPOBOJUMBIX JUISI KOHTPOJII W OLIEHKH, OCYILECTBISAETCS YYacTHUKaMH 00pa3oBaTeIbHOIO
nporecca UCXos M3 OCOOSHHOCTEW TUTAHMPOBAHMS M OCHAIIEeHUs kabunerta (usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAOIUMKCS YMEHHSIMH TIPOBOJAWTH KOCBEHHBIC HW3MEPEHUS,
UCCIICIOBAaHMSI 3aBHUCUMOCTEH (U3MYECKUX BEJIUYMH M IIOCTAHOBKY OIIBITOB I10 IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Bonbioe BHUMaHWE yAenseTcs PEUICHHI0 PacYETHBIX M KaueCTBEHHBIX 3aaad. [Ipu sTom
JUIS pacu€THBIX 3aJad MPUOPUTETOM SIBISIFOTCS 33Ja4Ml C SIBHO 33JaHHOW (PM3UYECKON MOJIEINBIO,
HO3BOJISIOIINE IPUMEHSTh W3y4YE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zesnoB. /i1 KaueCTBEHHBIX 33a4 IPUOPUTETOM SIBIISIOTCS
3aJaHus Ha OOBSICHEHUE MPOTEKaHUsI (PU3UUECKUX SBICHUH U MPOIECCOB B OKPYIKAIOIICH >KHU3HH,
TpeOyrome BEIOOpa GU3NIECKON MOJICNHN AJISi CUTYallly MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DOI'OC COO k MaTepuasbHO-TEXHHYECKOMY
o0ecrieyeHHI0 yueOHOro npoiiecca 0a30BbIi ypoBeHb Kypca (PU3MKHM Ha YPOBHE CPEIHEro OO0Iero
00pa3oBaHUs JODKEH M3ydaThCs B YCIOBUSAX TPEJAMETHOTO KaOWHeTa (PM3MKH WM B YCIIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IHMKiIA. B kaOuHere (u3nku
JIOJDKHO OBITh HeoOXxonuMmoe JabopaTopHOe OOOpyAOBaHHME [UIs BBINOJIHEHUS YKa3aHHBIX B
nporpaMMe no pu3nKe yYeHHYECKHX MPAaKTHYEeCKUX padoT U IEMOHCTPALMOHHOE 000py/I0BaHHUE.

JlemMoHCTpaniMOHHOE 00OpyaoBaHHe (HOPMUPYETCS B COOTBETCTBUM C TMPUHIUIIOM
MUHHMAaJIbHOH JTOCTaTOYHOCTH W OOECIIEYMBAET IMOCTAHOBKY IEPEUMCIIEHHBIX B IPOrpaMMe II0
¢u3uKe KIIOYEBBIX JAEMOHCTpAlMH JUIsl HUCCIENIOBaHMS M3y4yaeMbIX SBJIEHUH U IPOLECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGoparopHoe 000py10BaHHE JIIsl YHEHHUECKUX PAKTHUECKUX paboT popMupyercs B BUJE
TEMAaTUYECKHX KOMIUICKTOB U O0ecreYnBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. TemaTuyeckue KOMIUIEKTBI J1a0OpaToOpHOro OOOpYAOBAaHHUS JOJDKHBI OBITh
MOCTPOCHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX W LM(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

o dopMHpoBaHHE WHTEpeca M CTPEMIICHHsS OO0ydYaroImuxcs K HaydHOMY M3YUYECHHUIO
NPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

o pa3sBUTHE TMPEJCTABICHUA O HAyyHOM METOA€ TMO3HaHHA U (OPMHUPOBAHUE
MCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;

o ¢opMHpoBaHHE HAy4YHOTO MHUPOBO33PEHUS KakK pe3ysibTaTa HW3Y4YEHHS OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;



. dbopMHUpOBaHHE YMEHUH OOBSCHATH SBICHUS C WCIOJIb30BAHUEM (PU3HUECKHUX
3HAHUU U HAYYHBIX JIOKA3aTEJIbCTB;

J dbopMUpOBaHUE TIPEIICTABICHUA O POJIA (DU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JIoCTIKEHHE STHX Ieliel o0ecreynBaeTcsl pPEUICHHEM CIEAYIONMX 33Jad B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

J pUOOpEeTEeHUE CUCTEMbI 3HAHUI 00 00IKX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHHUKY, MOJICKYJSIPHYIO (DH3UKY, dJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HKY H
3JIEMEHTHI acTPODU3UKY;

J dbopMupoBaHHE YMEHHH TNPUMEHATH TEOPETUYECKUE B3HAHUA [UIsl OOBSICHEHUS
busznyecKux SBJICHUM B MPUPOAE M JJIs NPUHATHS MPAKTHUYECKUX PEIIeHUH B TOBCEIHEBHOM
KU3HU;

J OCBOCHHE CITOCOOOB pEIICHHs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHON (H3UYECKOM
MOJIEIbIO, 3aJay, IOAPAa3yMEBAIOLIUX CaMOCTOSITEIbHOE CO3JaHue (PU3MYECKOM MOJenu,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

o MOHMMaHHEe (PU3MYECKUX OCHOB U MPHUHIIMIIOB JICHCTBHUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELLY;

o OBJIaJICHUE METOJAAMH CAMOCTOSATEIHHOTO IJIAHUPOBAHUS U MPOBEACHUS (PHU3NUECKUX
SKCIIEPUMEHTOB, AaHalIM3a M HHTEepOpeTranuu WHGOpMAIMU, OIpEeAeieHHs] JTOCTOBEPHOCTHU
MOJTy4YEHHOTO Pe3yJbTaTa;

J CO3JaHME YCJIOBUM JUIsl  pa3BUTHS YMEHUH IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPUYECKOH J1eATETHHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE CpPEAHETO OOMIEro oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemslif B mporpamme mno ¢Gu3MKe nepevyeHb 1ab0paTOpHBIX U MPAKTHUYECKUX PadoT
SBJISIETCSI PEKOMEHIOBAaHHBIM, YUUTENh JIeJaeT BEIOOP MPOBEACHUS JTaOOPATOPHBIX padOT U OMBITOB
¢ yu€TOM MHANBUIYAIBHBIX 0COOCHHOCTEM 00yUYaromuXCsl.

Coaep:xanue o0yueHust

10 xknace

Paznen 1. @u3uka u MeToAbI HAYYHOI'0 O3HAHUS

dusnka — Hayka o mpupoje. Hayunbie MeTOnbl TMO3HAHHS OKpYKawIiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOLIECCEe TO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (Qu3MYecKuX SBICHUN M mpolieccoB. Hayunbsie rumoresbl. dusnueckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHITMT COOTBETCTBHS.

Ponp u mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B
MPaKTUYECKOU IeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBbie ¥ TU(GPOBBIE U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe aBuxkeHHE. OTHOCHTENBHOCTh MEXaHUYECKOTro JBWKeHud. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpoCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) M YCKOpEHHE
MaTepUabHOM TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CIOKEHHE TEepeMENICHUN u
CJII0’KEHHE CKOPOCTEM.



PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABWXKEHHE. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTU U NIEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOogHOe najzieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe naBuxeHue. JIBWKeHHE MaTEpUaIbHOW TOYKM IO OKPY>KHOCTH C
MIOCTOSIHHOW 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAs cKOpocTh. llepron u yactora
oOparienusi. LlenTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, JIBHKEHHE CHAPS/IOB,
LEIHbIE U peMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETa, ULTFOCTPALMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoLIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne HepaBHOMEPHOTO JIBUKEHUS C 1IEJIbIO OMPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIICHHSI MEXYy MYTSIMH, MPONACHHBIMHA TEJIOM 3a MOCIEA0BATEIbHbBIC
paBHbBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBU)KEHUU C HAYAJIbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yueHue nNBUKEHUS IAPUKaA B BI3KOU KUJIKOCTH.

N3yuenue nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOoCTH ['amunes. Ilepseit 3akoH Herorona. MHepuumanbHble CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. Ilpunnun cynepnosuniud cuid. Btopoit 3akoH Heiotona s
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoOro Tsarotenus. Cuna tspkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJBXKEHHUS W cuia TpeHus nokos. Kosddunment tpenus. Cusia CONMpOTUBICHUS TPU

JBUKEHUHU TeJa B )KUIKOCTH WJIU rase.

[ToctynaTtenbHOe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. [lnedo cunbl. Y cinoBus paBHOBECUSI TBEPAOTO
Tena.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TNOJIIIUIHUKH, JIBH)KEHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenne nHepuum.

CpaBHeHME Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CrnoxxeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu ycKopeHHOM NOIbEME U aJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHMUSI.



VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buabsl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3ydenue nBmxeHust Opycka Mo HaKIOHHOH MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CWJI YIPYTOCTH, BO3HHMKAIOIIMX B IPYXKMHE M PE3UNHOBOM
obpasrie, oT ux nedopmaruu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.
Tema 3. 3aKkonbl COXpaHeHUn 6 MEXAHUKe
Nmnysnbsc MarepuanbHOR TOUKM (Tena), CUCTeMbl MaTepUaNIbHBIX TouyeK. Mmmynbe cuibl u
M3MEHEHHUE UMITyJIbCa Teja. 3aKOH COXPaHEHHs UMITyJIbCca. PeakTHBHOE IBUKEHUE.
Pabota cuibl. MOIITHOCTH CHJIBI.
Kunernueckasi sHeprus MmarepuaibHOW TOukH. Teopema 00 M3MEHEHMH KUHETUYECKOMN
JHEPruu.
[TorenuuaneHast 3Heprus. [loTeHnnanbHas sHeprus ynpyro aehopMUPOBAHHOMN MPY>KUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[loTeHunanbHble W HEMOTEHUUAIbHbIE CUJbl. CBs3b PaOOTHl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.
Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: BOJOMET, KONEP, NPYKUHHBII
MUCTOJIET, IBUKECHHUE PaKeT.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.
[lepexox MOTEHIIMAILHON YHEPTUU B KHHETUIECKYIO  0OpPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydenne aOCOIIOTHO HEYNPYroro yjapa C IOMOLIbIO JABYX OJMHAKOBBIX HMTSHBIX
MasiTHUKOB.
UccnenoBanmne cBsA3u pabOTHl CUJIBI C M3MEHEHHUEM MEXAaHMYECKOH HHEepruu Tena Ha
IIPUMEpE PaCTSKEHHS PE3UHOBOTO JKI'yTa.
Pasnen 3. Moaekynsipaast pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT MeopUul
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OINBITHOE 0OOCHOBAHMUE.
bpoynoBckoe nBuxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHSI YacTHIl BEILECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPIBIX TeJ U OOBSICHEHUE CBOMCTB BEIllECTBA HA OCHOBE
THX Mojienei. Macca u pazmeps! Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.
TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.
Mopnens upeanpHOoro raza. OCHOBHOE YPAaBHEHHME MOJEKYJISIPHO-KMHETUYECKOM TEOPHUH
U/IeaTbHOTO raza. AGCOIIOTHAs TeMIIepaTypa Kak Mepa CpeHel KMHEeTHUECKONW SHEPTUHU TETIJIOBOTO
JBWKEHHs dactun rasa. lllkama temmnepatryp KenbBuHa. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3omporeccsl B HACATBHOM ra3e € MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mpeacTaBIeHUE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OmnbITHl, JTOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaguu  MoOJIeKys
OpPraHMYECKUX COECAUHEHUM.
OmnbrTel 10 TG GY3UN KUTKOCTEH U Ta30B.



Mozenb OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACUCTBHUS.

Monens, HIUTFOCTpUpPYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnpIThI, HIUTIOCTPUPYIOUINE YPABHEHUE COCTOSIHUS UAEATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHre Macchl BO3AyXa B KJIACCHOH KOMHAT€ Ha OCHOBE H3MEpEeHHH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucreMa. BHYTpeHHsAs 3Heprus TEpMOAMHAMUYECKOM CUCTEMBI M
crocoObl €€ u3MeHeHus. KonmdecTBo TemsoTsl U paboTa. BHyTpeHHss 3Heprus OAHOATOMHOIO
UJCAIBHOrO raza. Buapl Temonepenauu: TEIIONPOBOJHOCTb, KOHBEKLUSA, U3IydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsTre 06 amuadbarHoM mporiecce. [IepBrIii 3aK0H TepMoguHAMUKU. [IpruMeHeHre IepBoro
3aKOHa TEPMOJAMHAMUKH K u3onporeccam. ['paduueckas uarepnperanus padoTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs NpoueccoB B IpUpPOJE.

TemnoBeie Mammubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoGpa3oBanus sHepruu B
TeroBbIX MamuHax. Koagdumuent nonesnoro neiicreus temmoBoit mammubl. Lukn KapHo u ero
KO3(QULHEHT M0JIE3HOr0 AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBbI TEINIOIHEPTETUKH.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW HHEpPrUM Tela NpPU COBEPLICHHM paOOThI: BBUIET IMPOOKH M3
OyTBUIKHM MOJ JEHCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

N3meHeHne BHyTpeHHEHN 3HEpTuu (TemrepaTypsl) Tela Ipy TeIruionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u KoHAeHcanus. VMcnapenue n kuneHue. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmieHHBIH map. YienpHas TeIuioTa MmapooOpa3oBaHus. 3aBHUCHUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramnnueckue u amopdHble Tesna. AHU30TPONUS CBOMCTB KPUCTAUIOB.
Kunkne kpucramnel. CoBpemMeHHble MaTepuansl. [lnaBneHune u Kpucramnuzauus. Y AelbHas
TeruioTa miasineHus. Cyonumanus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpolWcTBa M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOIMH MOJIYYEHUS! COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenne npyu NoHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.



Habmoienne HarpeBaHus U MJIaBICHUS KPUCTALTHYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepeHne OTHOCUTENBHOM BIA)KHOCTH BO3LyXa.

Pa3znea 4. JiiekTpoguHAMUKA

Tema 1. Inexkmpocmamuka

OnexTpuzauus Ted. OJNEKTpUuYecKUd 3apsia. J[Ba Buaa 2IIEKTPUYECKUX — 3apsiioB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYNPOBOAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

BzaumopeiictBue  3apsanoB.  3akoH  Kynona. TodeuHbI  SJEKTPUYECKHM  3apsl.
Onekrpuueckoe 1mosie. Hampspk€HHOCTH — anekTpudeckoro mois. IlpuHuun cynepno3unuun
AEKTPUYECKUX MOJIeH. JINHNKM HANPS)KEHHOCTHU IEKTPUUECKOTO MMOJIA.

PaGora cun anekrpocraruyeckoro nois. [lorenuuan. Paznocts norenuuanos. [IpoBogHuku
U JUBJIEKTPUKU B JIEKTPOCTATUYECKOM Tosie. [luanekTpuieckasl IpOHUIIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCAaTopa. ODHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpONCTBA M MPAKTHUUECKOE IPUMEHEHHE: DSIJIEKTPOCKOI, 3IIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3alluTa, 3a3eMIIEHHE SJIEKTPONpHOOpPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHBINM IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I1OJIE.

DneKTpocTaTUYeCcKas 3allluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH MJIOCKOT0 KOHAEHCATOpa OT IUIOMIAAH IIJIaCTUH, PACCTOSHUS
MEXIY HUMH H TUAJIEKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwtit Inekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBUSA CYIIECTBOBAHMS 3JIEKTPUUYECKOro TOKa. VICTOYHMKM TOKA.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma aJig y4acTka Iemnu.

DJIEKTPUYECKOE COMPOTHUBIIEHUE. Y ACIBHOE CONPOTUBIICHHUE BemiecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOAHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[koyns—JIenia. MOIMIHOCTB SMEKTPHUUECKOTO TOKA.

DNeKTPOABUKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOMN) AJIeKTpudeckoit nemu. KopoTkoe 3aMbpIkaHue.

DNEeKTpOHHAsl MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBJICHUSI METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAass W TpUMECHas TMPOBOJAUMOCTb IOJYIPOBOJHHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax M paciuiaBax »3JIEKTPOJIUTOB. OJIEKTPOJIUTHUECKAs!
JIUccoanus. JIEKTPOIHU3.



DJIEKTpUYECKUN TOK B Tra3zax. CaMOCTOATENIbHBIN U HECAMOCTOSTENbHBIM pa3psaa. MosHus.
[Tna3ma.

TexHuyeckue yCcTpoHCcTBa U NMPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHBbI  JOUON,  TEPMHUCTOPbl U  (DOTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN IMO/I, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSKEHHUS.

3aBUCHUMOCTh CONPOTHBICHUS IMJIMHIAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOLIAAN
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COEJUHEHHNE ITPOBOJHUKOB.

[Ipsimoe um3MepeHHe 3IEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHue TrajibBaHHYECKOIO
3JIEeMEHTA U OLIEHKA BHYTPEHHEr 0 COMPOTUBIICHUSI.

3aBUCUMOCTD COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii U IpOBOJAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yyeHne cMeIIaHHOrO COEIMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpOoaABMKYIIEH CUITbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue anekrponusa.

MesxknpeaMeTHbIe CBSA3H

Wzydenne xypca ¢usmku 06a30Boro ypoBHs B 10 Kkiacce OCYIIECTBISETCS C YYETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOIIOTHH, XUMHH, Teorpaduu
U TEXHOJIOTUH.

Meosicnpeomemnvle nowsimus, CBA3aHHbIE C H3yYEHHEM METOJOB HAy4YHOrO IIO3HAHMS:
ABJICHUE, Hay4HbI (QakT, runores3a, (u3Nyeckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, TMHENHHas QyHKIMs, apadona, runepbona,
UX TpaQuKN U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPhl M HX MPOEKIUMU Ha OCH KOOpIHMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusn: mexaHuyeckoe ABM)KEHHE B JKUBOW mpupoje, nuddys3us, ocMOC, TEII000MEH
JKUBBIX OPraHMW3MOB (BHUBI TEIUIONEpENayH, TEIUIOBOE PABHOBECHE), IJIEKTPUUECKUE SIBICHUS B
KUBOW MPHUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIe CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH U ra30B, NEKTPHUUECKUE CBOWCTBA
METAJIJIOB, ANEKTPOIIUTUYECKAS TUCCOLMAIINSI, TalIbBAHUKA.

l'eocpagpus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHHI C HCIIOJIb30BAaHUEM MEXaHHU3MOB, YUET TpEHHs B
TEeXHHUKE, TOAIIMIHUKN, WCIOIh30BAHHE 3aKOHA COXPAHEHUS HUMITylIbca B TEXHUKE (pakera,
BOJIOMET W APYTHUE), ABUTATENb BHYTPESHHETO CrOPaHus, TapoBasi TypOWHA, OBITOBOM XOJIOIMIIEHUK,
KOHJUIIMOHED, TEXHOJIOTUH MOJIYYeHHsI COBPEMEHHBIX MaTepHajoB, B TOM YHCII€ HAaHOMAaTEpPHAJIOB,
U HAHOTEXHOJOIMH, ODJIEKTPOCTATHYECKas 3allluTa, 3a3eMJIEHHE 3JEKTPOIpHOOpOB, KCEPOKC,
CTpYHHBI TPUHTEp, OJJIEKTpOHArpeBaTelbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHHKa.
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Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3auMmonaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOJIE.
Bektop MaruutHOM MHAYKUMH. [IpyHIUI Cyneprno3uiud MarHUTHBIX Mojed. JIMHuM MarHuTHOH
uHaykuud. Kaptuna auHui MarHUTHOM MHYKIUHU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 10JiIe MPOBOAHMKA C TOKOM. KapTMHa JIMHUN WHIYKUMA MAarHUTHOTO TOJIsS
JUTMHHOT'O MPSIMOTO NMPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKHA C TOKOM. OmBIT
Opcrena. BzaumopaencTBue NpoBOJHUKOB C TOKOM.

Cuiia AMriepa, e€ MOJyJib M HalpaBJICHUE.

Cuna Jlopenna, e€ wmonaynb M HampaBieHue. [[BukeHHe 3apsHKEHHOM YacTULBI B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

SBneHue BNEKTpOMarHUTHOM HWHAYKUMU. [lOTOK BEKTOpa MarHUTHOM HHIYKLHH.
DIEeKTPOABUKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe »snexrpuyeckoe moisie. DJNEKTPOJABIKYIIAs CWiIa HWHAYKIUU B TMPOBOIHHUKE,
JBHUKYIIEMCS IOCTYIIATEIbHO B OJIHOPOJIHOM MarHMTHOM I10JI€.

IIpaBuio Jlenua.

NHnykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHJIA CAMOUH Ty KIIUHU.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE IoJIe.

TexHuueckue yCTpOMCTBA UM NPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YAaCTHUII, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM ITOJIEM.

JIHUY MHIYKIIUY MAarHUTHOTO TOJISI.

B3anmopeiicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HNEKTPOMArHUTHON UHIYKITUH.

[IpaBuio JleHna.

3aBUCHMOCTD AJIEKTPOJABHKYIIEH CHUJIbI MHIYKIUH OT CKOPOCTH H3MEHEHUsS] MArHUTHOTO
MOTOKa.

SBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO MOJIsl KATYLIKH C TOKOM.

UccnegoBanue necTBUSI TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS dJIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenbnass cuctema. CBoOonHBIE MexaHWueckue KosebaHus. [‘apMmoHHMuUeckue
koneOanus. llepuon, wacrora, ammumryga u (aza xonebanuil. [IpyXUHHBIH MasSTHUK.
MaremaTtuueckuil MasiTHUK. YpaBHEHHE rapMOHUYecKUX kojebanuil. [IpeBpaiienne sHepruu npu
TapMOHUYECKHX KOJICOaHUSX.

Konebarenbupiit koHTYyp. CBOOOAHBIE SIEKTPOMArHUTHBIE KOJEOaHUS B HICATHHOM
KoJje0aTeIbHOM  KOHType. AHaIOrus MeXIy MEXaHMYeCKMMH U 3JEKTPOMarHUTHBIMU



koneOanusmMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHMH B HJICAJTHLHOM KOJeOaTeIHbHOM
KOHTYpE.

[IpencraBienure o 3aTyxaroIIUX KoJieOaHUsIX. BBIHYX/I€HHbIE MEXaHMUYECKUE KOJIeOaHMs.
Pe3onanc. BriHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHYCOUJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. IlpousBoacTBo, mepenaya u mNOTpeOICHUE HIEKTPUYECKOH DHEPTUU.
OKOJIOTMYECKUE PUCKU TpU MPOU3BOJACTBE 3EKTpo3Hepruu. KynbTypa ucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KolieOaTeabHOW CUCTEMbI (IIPY>KUHHBIA WIM MaTeMaTHYECKUN
MasITHUK).

Habnronenue 3aTyxarommx KoieOanui.

HccnenoBanue cBONCTB BBIHYXICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HalpsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociieoBaTENbHOM COEIMHEHHM PE3UCTOpA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mosenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH TIepHO/ia MaNIbIX KOJeOaHUI rpy3a HA HUTH OT JAJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mnepeMeHHOro TOKa B LENM U3 IOCIEJOBATEIbHO  COEAMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, ycioBUs pacnpocTtpaHenus. [lepuoa. CkopocTh pacpocTpaHeHus u
JuMHA BoJiHBL. [lonepeunsle v npoaoabHbIE BOJIHBL MHTEpdepeHnns u nudpakius MEXaHUIECKIX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBIL. YCIIOBUS HW3IyY€HHUS JJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, V B anexTpoMaruutHoi BosiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  HpejoMmiieHue,  noispuzanus, audpaxnus,  uHTepdpepeHuus.  CkopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[lkana 371eKTPOMAarHUTHBIX BOJIH. [IprMeHeHUEe SIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUUMIBI paIuOCBS3U U TeNeBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoHCTBAa M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, pPaguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.



Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue oTpaxeHus U MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunu u qupakiui MEXaHHIECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmtonienue cBsS3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMTYAOW W YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX ~ BOJIH:  OTPaKEHHME,  IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsimonuHeiiHOe pacnpocTpaHEHHE CBETa B OJHOPOJHON Cpeje.
JIyu cBera. TOYEUHBII UCTOYHUK CBETA.

Otpaxenue cBera. 3aKkoHbl OTpaxeHus cBeTa. [locTpoeHue u300pakeHUN B IIOCKOM
3epKajie.

[Ipenomienne cBera. 3akOHBI MpPEJIOMJICHHs CBeTa. AOCOJIOTHBI  IMOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI Yroia MOJTHOIO BHYTPEHHETO
OTpaKeHHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue M pacceuBarolive JIMH3bl. ToHKass JuH3a. POOKYCHOE pACCTOSIHHUE U
ONTHYECKas CHJIa TOHKOH JMH3BI. [locTpoeHne M300pakeHUil B COOMPAIOIIMX M PacCEUBAIOIINX
nuH3ax. @opMyia TOHKOH JIMH3BL. Y BEIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. UaTepdepenmms cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBHUS
HaOJIOZICHUSI MAKCUMYMOB M MUHHMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JBYX CHUH(}A3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuronHas pemérka. YciaoBue HaONMIOIEHUS  TIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

Texnudyeckue ycTpolicTBa U MpaKTUYECKOE MNPUMEHEHHe: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AW(pakiroHHAs peméTka,
HOJIIPOU /.

Jlemoncmpayuu

[IpsiMonuHEtHOE paclpoCTpaHEHUE, OTpPaKEHHWE U mpesiomieHue cBeta. OnTudeckue
pUOOPBHI.

[TonHOE BHyTpeHHEE oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmronenue nnatepdepeHIim cBera.

Hab6mronenue qudpakiuum cera.

HabGmronenue qucnepcuu cBerta.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habmonienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

HaGmronenue qucnepcuu cBerta.



Pa3znesa 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEIBLHOCTH
I'panuubl NPUMEHMMOCTH KJIACCHYECKOM MeXaHMKU. [locTymarsl cnenualbHONW TEopuu
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh  MOJYJISI CKOPOCTH CBeTa B  BaKyyme, [PUHIIMII
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUINHBI.
DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.
Paznean 7. KBanTtoBas pusuka
Tema 1. dnemenmut KGAHMOBOI ONMUKU
®otonsl. Popmyna Ilnanka cBsi3u sHEpruM GOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
doroHa.
OTtkpriTue u uccienoBanue Gorodddexra. OnbiTel A. I'. CtoseroBa. 3akonsl poTtorddexra.
Ypasuenue DiinmreitHa s porosaddexra. «Kpacnas rpanuna» goroaddexra.
Hasnenue ceera. Onwitel [1. H. JleGenena.
XHWMHUYECKOE ICHCTBHE CBETA.
Texnuyeckue ycTpOHCTBA W NPAKTHUECKOE NpUMEHEHHue: (OTOdIEeMEeHT, (OTOAATUHK,
coliHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE ¢ MMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
CBeTOoauOI.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -yactuil. [lmanerapnas
monenb atoma. [loctynatel Bopa. M3nyuenue u mornomieHue (OTOHOB IMPH MEPEXo]ie aroma ¢
OJIHOTO YPOBHsI HEpruu Ha Jpyroi. Bunel cnexktpoB. CrieKTp ypoBHEH 3HEpruu aToMa Bo0poa.
BousiHoBgIe cBoMicTBa yacTull. Bomubl ge bpoins. KoprycKyJisipHO-BOJIHOBOM Tyan3M.
CHnoHTaHHOE U BBIHYKJEHHOE U3TyUYEHUE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: CIHEKTPaJbHBIM aHaINU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogpens omnbita Pezepdopra.
Omnpexnenenue JIMHBI BOJIHBI Jlazepa.
Habntoienue mnHeRvaTbX CIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE PATHOAKTHUBHOCTH.
OmnwiTel Pesepdopna mo omnpeneneHUIo cocTaBa paguoakTHBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue panoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeITHE TIpOTOHA U HeWTpoHa. HykmonHas monens siapa ['eitzenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sijgpa. M30Tomnsr.
Anbba-pacniaz. DIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. ['amma-uznydeHue. 3akoH
PaANOAaKTUBHOIO pacnaja.
DHeprusi CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. [{edekT maccer sapa.



Snepubie peakuuu. JleneHue u CUHTE3 AIEP.

SAnepuplii  peaktop. TepmosiaepHbli cuHTe3. I[IpoOinembl M NEPCHEKTUBBI  SAECPHOU
HHEPreTUKU. DKOJIOTMUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DOneMeHTapHble YacTUulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOIIOICHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

@dyHnnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHE: JO03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIMX YaCTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZNKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKH. J[MarpaMMa «CHEKTpaJIbHbIM KJIACC — CBETUMOCTbHY. 3BE3/bl TJIaBHOU
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHUMOCTb»  JJIsl  3BE3A  IJIaBHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpenHee crpoenue 3BE34. COBpEeMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BoIoUMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mneunsiii [1yTs — Hama [Manmaktuka. [lonoxenue u nmwxkenne Conuna B ['anaktuxe. Tumbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pas0Oeranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

HaGntoneHuss HeBOOPYKEHHBIM IJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OTIpeNieleHHs] TMOJIO0XKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3]US
CeBepHoro noxymapus u sipkue 3BE3/1bI.

Habmtonenus B teneckon JlyHsl, maner, Mieunoro IlyTu.

O0o0maroniee noBTOpeHUE

Pone ¢u3uku u acTpoHOMHUM B IKOHOMHYECKOMW, TEXHOJOTHMYECKOW, COIMAIbHOU U
ATHYECKOH cepax AesITeTbHOCTH YeI0BeKa, Pojiib U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOMN
Hay4YHOH KapTHHE MHUpPa, poJib (U3NYECKOH Teopud B (POPMHUPOBAHUU TPEJCTABICHUN O
¢u3nueckoil kapTHHE MHpa, MECTO (U3UYECKOM KapTHHBI MUpPa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUMN O MPUPOJIE.

MexnpeamMeTHblie CBS3H

Wzyuenne kypca ¢usukua 6a30Boro ypoBHs B 11 kiacce ocCyIIecTBISETCS C Y4YETOM
coJiepKaTeIbHBIX MEXKIPEJAMETHBIX CBsI3€ll ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnvle nowsimus, CBS3aHHbIE C H3yYEHHEM METOJOB HAy4YHOTO IO3HAHMS:
SBJICHUE, HAy4HBIH (QaKkT, TUMOTe3a, (QHU3NUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHe,
JKCIIEPUMEHT, MOZCIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: penieHne CUCTEMbl YPAaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMM: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl U HX
NPOCKIIMM HAa OCH KOOPIMHAT, CIOKEHHE BEKTOPOB, MPOHM3BOJHBIC HJIEMEHTApHBIX (YHKIIHH,
IPU3HAKU OJ00MS TPEYTrOJIbHUKOB, ONpeEIeHNE oAU INIOCKUX GUryp U 00bEMa Tell.

Buonozus: snexrpuyeckue sIBICHUS B )KUBOU MPUPOJIE, KOJIeOaTeIbHbIE IBUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NPUPOAE, ACUCTBUE pallalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTalsIMdecKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghusa: marHuTHBIE TOJIIOCa 3€MIIM, 3aJI€KH MAarHUTHBIX PyHA, GOTOCHEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPICCHUM.

Texnonocus: JIMHAM DJIEKTPOIIEpead, I'eHEPAaTOp IEPEMEHHOI0 TOKA, JIEKTPOIBUTATEIb,
UHAYKIUOHHAs IIeub, pajap, paguonpUEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neus,
IPOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IUIAHMpYeMble pe3yJIbTaThl OCBOCHHMS NPOrpaMMbl IO (PM3MKe Ha YPOBHE CpeJHero
0011ero oopa3oBaHus

OcBoenne yuebHoro mnpenmera «®dusuka» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHUS
(6a30BbBIN YPOBEHB) JIOJIKHO O0ECIIEUUTh JOCTHXKEHUE CIIEIYIOIINX JUYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

JInyHOCTHBIE pe3yJIbTaThI

JIMyHOCTHBIE pE3yNbTaThl OCBOCHMs ydeOHoro mpeamera «®dusuka» IOIKHBI OTpakaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJACTBOBAaTbCcA C(HOPMUPOBAHHOW BHYTpEHHEH
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALWM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSM POCCHIICKOro oOLIeCTBa, paCUIMPEHUE KUZHEHHOTO
OIbITA U OIBITA JEATEIBHOCTH B IPOLIECCE PEaTU3allii OCHOBHBIX HAIpPaBICHUI BOCIHUTATEIBHON
JESATEIIBHOCTH, B TOM UUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKOM MO3MIMM  OOydaromierocs Kak aKTHUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

NPUHATHE TPAJULUOHHBIX OOIIEUETOBEYECKUX TYMAaHUCTHUECKUX U JIEMOKPATHYECKHUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEITEIbHOCTh B HHTEpecax TIpakJaHCKOTo oOlIecTBa,
y4acTBOBAaTh B CAaMOYTNpPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHME B3aUMOJEHCTBOBAaTh C COLMUAJIBHBIMH HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMAMU M Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NESATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUNUCKOM Ipa)TaHCKOW UAEHTHYHOCTH, IaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHME K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSAM POCCHMCKHX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSCh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OyIyIIEero;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS :



ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy0BOro BOCIUTAHUS:

MHTEPEC K PA3IUYHbIM chepaM MpodheCCHOHATBHON NESITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HaHHBIA BBIOOp Oymymied mnpodeccun u
pean30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHHIO B 00JacTH (PU3UKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KyJNbTYpbl, OCO3HAaHUE TJOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

TUTAHUPOBAHKE U OCYIIECTBICHHUE JICHCTBUN B OKPYIKAIOIICH Cpejic HA OCHOBE 3HAHUS IIEIICH
YCTOHYUBOTO Pa3BUTHSI YEIIOBEUCCTBA;

pacimipeHue OIbITa JESTeIBbHOCTH OKOJOIMYeCKOW HAmpaBJICHHOCTH Ha  OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3MKe;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS
duznyecKoil HayKu;

OCO3HaHHE IICHHOCTH HAay4YHOH JESTeIbHOCTH, TOTOBHOCTh B MPOIECCE M3YyUCHHS (HU3HKH
OCYILECTBIISATH MPOCKTHYIO U UCCIIEI0BATEIBCKYIO NESITEIbHOCTh MHAMBHYaIbHO U B TPYIIIIE.

MeTanpeaMeTHbIe Pe3yJIbTaThI

IMo3HaBaTeIbHBIE YHUBEpPCAIbHBIE YUeOHbIE TeiicCTBHUS

Ba3oBrble 1ornyeckue aeiicTBUA:

CaMOCTOSITENIFHO  (pOPMYJIMPOBaTh W aKTyalW3UpoBaTh IpOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEAETSTh M ACATEIILHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUH UX JOCTHIKECHMUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B pACCMATPUBAEMBIX (PH3MUCCKHUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs MPOOJIEMbI C YYETOM aHAIM3a UMCIOIIUXCSI MATEPUATTBHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESTEIHbHOCTb, OIIEHHMBATH COOTBETCTBHE pE3YJIHTATOB IEISM,
OLICHUBAThH PUCKHU TOCIIEICTBHI ICATSILHOCTH;

KOODJIMHUPOBATh M BBINONHATH Pa0OTy B YCJIOBHSX pPEAITBHOTO, BUPTYaJbHOTO |
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BHBATh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBbie ncciienoBaTebcKue 1eHCTBUSA:

BJIAJICTh HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH M METOJaMH (H3MYECKOM
HaYKH;

BJIAJICTh HAaBBIKAMU YYEeOHO-HMCCIIEIOBATEILCKOW M IMPOEKTHOW AEATENHOCTH B 00JIaCTH
(GU3UKH, CITIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB pEIIeHHS 3a/1ad
(Gu3HUECKOTO CoepIKaHusI, TPUMEHEHHIO PA3IMYHBIX METOJIOB TIO3HAHNS;

BJIAJICTh BUJAMH JESTEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHWS, €r0 HWHTEPIIpETalluH,
npeoOpa3oBaHUI0 U MPHUMEHEHUIO B PA3IMYHBIX y4eOHBIX CHTyalUsiX, B TOM YUCIIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYHMHHO-CIICJCTBEHHBIC CBSI3M U aKTyaJIH3HUPOBATh 33]1a4y, BbIIBUTATh THIIOTE3Y
e€ peleHus, HaXOUTh apryMEHThI JJIs JJOKa3aTeJIbCTBA CBOUX YTBEPXKIICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;



aHAJIN3MPOBATh MOIYYCHHBIE B XOJI€ PEUICHMS 3aa4M PE3yJIbTaThl, KPUTHYECKU OLICHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTH U (OPMYJIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BATENbHON JESITEIHLHOCTH, B TOM
Yuciie IPU U3Y4EeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OL€HUBATh IPUOOPETEHHBIH OIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACITEIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, TIPeUlaraTb OPUTMHAJIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 3aJ]auHl, JOITyCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

Padora ¢ undopmanueii:

BJIJICTh HABBIKAMU IOJy4eHUs WHPOpManUU (PU3HMUECKOTO COACPIKAHUS W3 MUCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEIBHO OCYHIECTBIIATH IIOMCK, AaHAaJIM3, CUCTEMATHU3aLMUI U
MHTEpIpeTanio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM IIpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCI0JIb30BaTh CPEICTBA UHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B pEelICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allUOHHBIX 3aJad C COOJ0AeHHEM TpeOOBaHUMI
SPrOHOMMKH, TEXHMKHM O€30IIaCHOCTH, I'MTHEHBI, PEeCypcocOEepeXeHUsi, MPaBOBBIX M ATHUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW O€30TIaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3NYECKOTO COICPKAaHUS B pa3IMuHbIX (hopMaTax ¢ yu€ToM Ha3HAUCHHS
uHpOpMAaLlMM M LEJIEeBOM ayauTOpuUH, BbIOMpas ONTUMAIbHYIO (OopMy MpeacTaBiIeHUS U
BU3YaJIU3alu.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe 1eiCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JIEATEITHLHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYAIlMH U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPEHUS C HCIIOJIB30BAHUEM  SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U NHIUBUAYaIbHON pabOThI;

BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH C y4éTOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh II€JIM  COBMECTHOM JESATENbHOCTH, OPraHU30BBIBaTH M KOOPJIAWHHUPOBATH
JICHCTBHS 110 €€ JTOCTUIKEHUIO: COCTABIATh IUIaH JIECHCTBHM, paCIpenesaTh POJIU C YYETOM MHEHMM
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa U KAXKAOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynpTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npejajaratb HOBBIE MPOEKTHI, OIEHUBAThb WIEH C IO3ULHUHW HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATErMYECKOE IIOBEJEHUE B PAJIUYHBIX CHUTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh I103HABATEIbHYIO JESITEIbHOCTh B 00JACTH (PU3MKH H
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IUIAH PELICHHs] PacuyE€THBIX M KAadyeCTBEHHBIX 3a]ad, IJIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ yuyé€TOM HMMEIOLIMXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;



paciupsaTh paMKi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO APYAUIIMU B 001acTH (PUUKU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

J1aBaTh OIICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIQ/ICTh HABBIKAMH TO3HABATEILHON pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUH U
MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIBHOCTH;

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpornecce nocTHKEHUS TMYHOCTHBIX PE3YIHTaTOB OCBOSHHS MPOrPAMMBI 11O (PU3UKE IS
YPOBHSI CpeAHEro oOmiero oOpa3oBaHHs Yy OOYYAIOUIMXCS COBEPIIECHCTBYETCS SMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUSl, BKIIOYAIOLIETO CHOCOOHOCTh MOHHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETyJINPOBAHNUs, BKIKOYAKOIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIOCOOHOCTh AJaNTHPOBAThCS K IMOIMOHATBLHBIM H3MEHEHHSIM U MPOSIBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIKOYAIOUIEH CTPEMJIEHHWE K JOCTH)KCHHIO LW M yCIexy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBAaTh OTHOLUEHHUS C APYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IIpeameTHbIE pe3ybTAThI

K konmy obyuyenus B 10 kJacce mpeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKKM B (OPMHUPOBAHUMU COBPEMEHHOMU
Hay4YHOW KapTHHBI MHpa, B PAa3BUTHM COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B IMPAKTHYECKOU
JeATEIIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS U3YUYCHHBIX (PH3UYECKUX MOJENel: MaTepraabHasi TOUKa,
MHepLUaJgbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeNlO, MAeaIbHBbIA ra3, MOAEIN CTPOEHUs
ra3oB, JKUJKOCTEH M TBEPIBIX TeJl, TOUCUHBIN 3JIEKTPUUECKUN 3aps] MpU peuieHUH (PU3NIECKUX
3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBIEHUS (IPOIECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIPHO-KUHETUYECKOM TEOPUM CTPOCHMSI BEIIECTBA U  JJIEKTPOJAMHAMHUKH:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHNE, CBOOOAHOE TaJIeHNE Tell, ABMKEHHE
[0 OKPY>KHOCTH, WHEPLUs, B3aUMOJIeHCTBHE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX Tel, U3MEHEHHE 00BEMa TeNl MpH HarpeBaHWM (OXJIAXKIECHUH), TEIJIOBOE



paBHOBECHE, HWCIApPEHHE, KOHICHCALHWA, IUIABJICHUE, KPUCTAJUIM3aLUs, KUIIEHHE, BIIAXXHOCTb
BO3/lyXa, IOBBIIICHUE JABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
napaMeTpaMH COCTOSIHMA I'a3a B U30IPOLIECCax, dIEKTPU3aLys Tell, B3aUMOJECHCTBUE 3apsI0B;

OIMCHIBaTh MEXAaHUYECKOE JBMKEHHE, HUCIOJb3ys (U3NYECKHEe BEIMYUHBI: KOOpIMHATa,
IIyTh, IIEPEMEIICHHE, CKOPOCTh, YCKOPEHME, Macca Tella, CHjla, UMIYJbC Tejla, KHUHETUYeCKas
SHEpIus, NOTCHIMANbHAs OJHEPIus, MeXaHHuecKas paboTa, MeXaHWYeCKas MOIIHOCTh; NpHU
OTMCAHHH MPABUIBHO TPAKTOBATH (DU3MUYECKHUI CMBICI MCIIOB3YEMbIX BEJTHUUH, UX 0003HAYECHUS U
€IMHULIBI, HAaXOAUTb (OPMYJIbI, CBA3bIBAIOIIME JAaHHYIO (U3NYECKYI BEIUMYUHY C JPYIHMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHbIE TEIUJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SABJICHUS, HWCIOJIb3YS
¢u3nueckue BENMYMHBL: JaBJIEHUE ras3a, TEMIIeparypa, CpenHss KWHETHYecKas SHEpPrHs
XaOTUYECKOTO JIBJKEHUS MOJIEKYJ, CPEINHEKBaJApaTU4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsIsI SHeprus, pabora raza, Ko3((UIMEHT IO0JE3HOro JAEHCTBHS TEIUIOBOIO
JIBUTATENS; IPU OIMCAHUU [TPABWIIBHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUUMH, UX
0003HAYEHHSI U EMHHUIBI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIHYHHY C
JpYTMMH BEJIMYMHAM;

OIMCHIBATh M3YUYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BELIECTBA M DIIEKTPUYECKUE SBJICHUS
(mpouiecchbl), UCHOIb3YST (PU3NYECKUE BEIUUYMHBI: 3JEKTPUUECKUHM 3apsij, AJIEKTPUYECKOE IOJIE,
HaNpspKEHHOCTD I0JIS, MOTEHIIMAJI, Pa3HOCTh MOTEHLIMAJIOB; IIPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI HCIIOJIb3YEMbIX BEIUYMH, UX 0003HAYEHUS U €JUHMLBL, YKa3blBaTh (HOPMYIIbI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEIMUYUHAMU;

aHATM3UPOBaTh (PU3MYECKHE MPOIECCHl M SBICHHS, UCTONB3Yys (U3NYECKHUE 3aKOHBI U
IpUHLMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3akonel HprloToHa, 3akoH coxpaHeHus
MEXAHUYECKON DHEPrHM, 3aKOH COXPAHEHMsI UMILYJIbCa, IPUHLUII CyNEPIO3ULUU CUJ, TPUHLUI
paBHOIIPaBUsl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHMS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KUHETUYECKON SHEPTUH TEIUIOBOTO ABMXKEHUS MOJIEKYJI
¢ a0COJIIOTHOM TeMInepaTypoil, NEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHMSI SJIEKTPUUECKOTO
3apsna, 3akoH KylloHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKO€E BbIpA)KEHUE U YCIOBUA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHIUIBI JEHCTBUS MallliH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30MMaCHOTO MUCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBINOJIHATE JKCIEPUMEHTHI 110 HCCJIECAOBAHUIO (PU3MUECKUX SBJIEHUH U TPOLIECCOB C
UCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEpPEHHI, PU 3TOM (OpPMYIHPOBaTh NMpodiieMy/3a1aqy
U TUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 IPEAJIOKEHHOTO 000pyIOBaHH,
MIPOBOAMTD OMBIT U POPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpsSIMble U KOCBEHHbIE HW3MEpeHUs (PU3MUECKUX BETUYMH, MpPU 3TOM
BBIOMPATh ONTHUMANIBHBIAH CIIOCOO HU3MEPEHUS W HCIOJIb30BaTh M3BECTHBIE METOJbI OLEHKU
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTU MEX]y (PU3NYECKUMH BEIMYMHAMU C UCIOJIb30BAaHUEM IMPSMBIX
U3MEpEeHUi, NMpH 53TOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJIy4EHHOU
3aBHCUMOCTH (PM3UUYECKUX BEIMYUH B BUJE TAOJHIl U TpauKOB, JAeJaTh BBIBOABI M0 pe3yJbTaTaM
UCCIIEI0BaHMS,

coOiogaTh MpaBuiaa O€30MacHOrO TpyJda NpU INPOBEJCHUM HCCIEIOBAaHMH B paMKax
y4eOHOTO  JKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM M MPOEKTHOM  JIeATENBHOCTH  C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOpHOTo 000y IOBAHUS;



pematb pacu€THbIE 3aJaud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nveckre 3aKOHBI M IPUHIUIBI, HA OCHOBE aHAJHM3a YCIIOBHS 3a/aud BBIOMPATh (PU3HUECKYIO
MO/IEITb, BBIACTATH (PU3HUECKUe BETMUUHBI  (POPMYITBI, HEOOXOIUMBIE JUISI €€ pelIeHus], IPOBOAUTh
pacy€Thl U OLIEHUBATh PEAILHOCTH IOJIyY€HHOI'O 3HAU€HUs (PU3MUECKON BEITUYHMHBI;

pelars KadyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTMYECKU HENPOTUBOPEYMBYIO ILIETIOYKY
paccyXKIeHHU C ONIOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCIOJI30BATh MPH PEUICHUU Y4E€OHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUU
JUId TIOMCKa, CTPYKTYpUPOBaHHs, MHTEpIpETalMud U MpPEACTaBIeHUs Y4eOHOW M HaydHO-
HOMNyJIApHON MH(OpPMaIMK, NOJYYEHHON U3 pa3IMYHbIX UCTOYHMKOB, KPUTUYECKH aHAIN3UPOBATh
noJy4aeMyro HH(opMaIuio;

MPUBOANTH TPUMEPHI BKJAJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(U3MKOB B pPa3BHTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIOJIb30BATh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B MTOBCETHEBHOMN KHU3HU JUI1 00ecreueHus
0€30MacHOCTH MpHU OOPALIEHUH C MPUOOpPAMU U TEXHUYECKUMH YCTPONCTBAMH, JUIsI COXPAaHEHUS
3/10pOBbs U COOTIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKPYKAOILEH CPEE;

paloTaTh B IpyIIE C BBINOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJIeH, IaHUPOBaTh paboTy
IpyNIbl, palMOHAIBHO PACHpPENeNATh OOS3aHHOCTM M IJAHUPOBAaTh  JIEATEIIBHOCTH B
HECTaHJAPTHBIX CHUTyalUsAX, a/J€KBaTHO OLEHUBATh BKJIAJ KaXKIOrO0 M3 YYAaCTHUKOB TIPYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K konmy obyuyenus B 11 kJacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Yy OOYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MPHUMEpax pojb M MecTo (M3UKH B (HOPMUPOBAHHU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHHUKHM M TEXHOJOTMH, B IPAKTHYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTBIBATh TPAHUIBl [PUMEHEHUS HW3YyYEHHBIX (U3NYECKUX MOJeNel: TOYeUYHbII
AIIEKTPUYECKUH 3apsf, Jdyd CBETa, TOUEUHBI UCTOYHUK CBETA, AJIEpHAs MOJIETb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa P pelIeHnH (PU3NUecKUX 3a1ay;

pacrio3HaBaTh (U3NYECKHUE SBIEHUS (IPOIecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (M3MKH: 3JIEKTpHUYecKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeWCTBUS TOKa, B3aMMOJEHCTBHE MAarHuTOB, 3JEKTPOMAarHUTHAs
UHAYKIMS, JEHCTBHE MAarHUTHOIO IIOJIE HA NPOBOJAHMK C TOKOM M JBHXKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbIE KoJeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETAa, OTPa)KEHUE,
npejgoMieHue, uHTepdepeHIus, Iupakuus | MOJsApHU3allds CBeTa, JUCHEpCUs CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrpdexTt), cBeTOBOE MaBieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAs PaliOaKTUBHOCTD;

ONMCHIBATh M3YyUYEHHBIE CBOMICTBA BEIECTBA (DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTh PA3IMYHBIX CpPEA) U IJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKHE BEJIMYMHBL: JJIEKTPUUYECKHI 3apsAn, cujaa TOKa, DSJIEKTPHUECKOoe
HaNpsDKEHUE, AJIEKTPUYECKOe COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABMKYIIAS CHIIA,
paboTa TOKa, MHIYKLIMS MAarHUTHOTO Imojsi, cuia Awmmepa, cuia JlopeHna, HMHIYKTUBHOCTB
KaTYyIIK{, SHEPrusl 3JeKTPUYECKOro M MAarHUTHOTO TIIOJIeH, Mepuoja W 4YacToTa KojeOaHui B
Kojie0aTeIbHOM KOHTYpE, 3apsiJ U Cuia TOKa B IPOLECCe TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosneOaHui, (QOKyCHOE pacCTOSHME M OINTHYecKas CHJa JIMH3bI, NpPU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh (PM3UYECKUN CMBICI HCIIOJIb3YEMBIX BETMUMH, UX 0003HAUEHUS U €MHUIIBI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMH BETHUYUHAMU;



ONKCHIBATh M3yUEHHBIE KBAHTOBbIE SBJIEHUS M TMPOIECCHI, HCIONB3Yysa (U3HUECKUe
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M 9aCTOTA CBETA, SHEPTUS U UMITYJIBC
dboToHA, TEpUOa TMOIypacmaga, SHEPTHsl CBS3M AaTOMHBIX SIep, MPH ONHUCAHWUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBATh
dbopMyIibl, CBS3bIBAIONINE JaHHYIO (DU3MUECKYIO BEIUYHMHY C APYTMMU BETUYMHAMU, BBHIYHUCISATH
3HaueHUE (PUINICCKON BETUIHHEI;

aHAIM3UPOBATh (PU3UYECKUE TMPOIECCHl W SBICHUS, HCIONB3YS (PU3NICCKHE 3aKOHBI U
OpUHLMIIEL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BATEIBHOTO U MapalIeIbHOIO COSAMHEHUS TPOBOIHUKOB,
3akoH JDxoyns—JleHna, 3akoH OJJIEKTPOMArHUTHOM HWHAYKLUMH, 3aKOH MPSIMOJIMHEHHOTO
pacmpoCTpaHEHHUs] CBETa, 3aKOHbI OTPAXKCHHS CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHUE
OiiamreitHa st poroddderra, 3aK0H COXpaHEHUS YHEPTHH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH
COXPaHEHHUS NEKTPUUYECKOTO 3aps/ia, 3aKOH COXpaHEHUsI MaCCOBOT'0 UMcia, MOCTyIaTsl bopa, 3akoH
paZIMOaKTUBHOTO pacmajaa, MpH ATOM pazuyarh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHUE U YCIIOBHSI (TPaHUIIbI, 007IaCTH) TPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJIICHUE BEKTOPA HWHIYKIIMA MArHUTHOTO TIOJISI MPOBOIHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OMHUCHIBATh NU300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIONTHATh 3KCIICPUMEHTBI IO HWCCIICIOBAHUIO (PU3WYSCKUX SIBICHUH M TPOIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX ¥ KOCBEHHBIX U3MEPECHHIA: TIPH 3TOM (HOPMYIIMPOBATH IPOOIIeMy/3a0aay
U TUINOTE3y Y4YeOHOro SKCIepuMEeHTa, cOOMpaTh yCTaHOBKY M3 IMPEAJIOKEHHOTO 000pYIOBaHMUS,
MPOBOAMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIICCTBIISITh TPSMBIE W KOCBEHHBIC W3MEPCHHS (M3MUSCKUX BEIUYWH, TPH ITOM
BEIOMpATh ONTHMAIBHBIA CHOCOO W3MEPEHHS W WCIOJIh30BaTh H3BECTHBIC METONBI OICHKU
MOIPEIIHOCTEN U3MEPEHUN;

MCCIIEeIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYUH C MCTOJIH30BAHUEM MPSMBIX HU3MEPEHUMN:
IpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHpPOBATH PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BEIMIMH B BHJIC TAOIHUI] U TpaUKOB, JeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

coOmofaTh MpaBwia O€30MacHOr0 TpyAa MPU TMPOBEACHUM HCCIENOBaHHI B paMKax
y4eOHOTO0  JKCIEepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM M  MPOEKTHOW  JESATENbHOCTH C
UCIIOJTb30BaHNEM U3MEPHUTEILHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYI0BAHNS;

pemiate pacuéTHbIC 3aJa4yd C SIBHO 3aJaHHON (DU3MUYECKON MOJIENBI0, WCIIOIb3YsI
¢dbusznyecKkrue 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAllM3a yCIOBHUS 3a7aud BbIOMpaTh (PU3UUYECKYIO
MO/JIeJIb, BBIACTATH (PU3MUECKUE BETMUUHBI U (HOPMYIIbI, HEOOXOIMMBIE [Tl €€ PelIeHUs, POBOIUTh
pacUéThl U OIICHUBATH PEATHHOCTH MOJTYYSCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

peliaTh KadeCTBEHHBIC 3aJadd: BBICTPAWBATh JIOTUYCCKH HEMPOTHBOPEYHUBYIO IIETIOYKY
paccyXIeHUl ¢ OTOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

HCIOJIb30BaTh MPHU PEIICHUN YYEOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUN
JUISL TIOWCKa, CTPYKTYPUPOBAHHS, WHTEPIPETAMA ¥ MPEJACTABICHHUS YyYeOHOW U HAydHO-
MOMYJISIPHON WH(OPMAITHH, ITOJYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH
MoJTy4aeMyro HHPOPMAITHIO;

OOBSICHATh IPUHIIUIIBI IEHCTBUSI MAIIUH, TPHUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3andaTrh
YCIIOBUS UX 0€30TaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTL TIPUMEPHI BKJIAJa POCCUHCKUX M 3apyOeHBIX YUEHBIX-(DH3UKOB B pPa3BUTHE
HAYKH, B 00OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCTIOJIh30BATh TEOPETUYECKHE 3HAHUS 10 (PU3MKE B MOBCETHEBHON KHU3HH [T 00€CTICUeHUS
0€30MacHOCTH MPHU OOPALICHUH C MPUOOpPAaMHU U TEXHUYCCKUMH YCTPOHUCTBAMH, ISl COXPAHEHUS
3JI0POBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKaIOIIe cpejie;

paboTaTh B TPYIIE C BHIMOJHEHHEM Pa3JIMYHBIX COLUAIBHBIX POJICH, IIIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO PACHpPENeNiATh OO0S3aHHOCTH H  IUIAHUPOBaTh  JICATEIILHOCTh B
HCCTAHAAPTHBIX CUTYyalUAX, AJCKBATHO OLCHHWBATHL BKJAA KaXXAO0ro0 M3 YYAaCTHHUKOB TIPYIIIbI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.



TemaTuveckoe MIaHMPOBaAHUE

10 xknacc
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHMUSA
bu6mmorexka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznean 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Apmaminca ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 xaacc

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMAarHuTHbIE 9 1 bubnnoreka [JOK
' Kosebanus https://m.edsoo.ru/7f41c97¢c
59 MexaHU4YeCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHTEIBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 i
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 nggzlrz?:;{szggﬁfﬂwk
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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