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1. HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma mno ydeOHOMy mnpenmetry «®Duszukay (06a30BbIA YPOBEHbD)
(mpenmeTHast 00acTh «ECTECTBEHHO-HAy4YHbIE MPEAMETHI») pa3paboTaHa Ha OCHOBaHUU
tpedoBanuit ®I'OC COO, ®OIT COO u ®I'OC CIIO, B TOM uucie JOKaJbHBIX aKTOB
KOJUIeKa Ui peanu3alnuu oOpa3oBarelibHOM mporpammbl 21.02.19 3emieycTpoiicTBo,
BKJIIOYAET MOSICHUTEIBHYIO 3aIMCKY, COJEpkKaHUE OOydYeHHUs, MJIaHUPYEMbIE Pe3yJIbTaThl
OCBOCHHUSI POTPAMMBI TI0 (PU3MKE, TEMAaTUYECKOE TUTAaHUPOBAHUE.

B pasmenax paboueil mnporpaMMmbl BBIJICICHO Kypcusom TpodheccHoHaIbHO
OPUECHTUPOBAHHOE  COJAEp)KAaHWE TMpEAMETa, HAMNpaBICHHOE HA  HUHTETPALUI0
C coZiepkanreM o0menpodhecCHOHATBHBIX AUCITUIUIMH U TPOPECCUOHATBHBIX MOTYJICH.

Copep:xanue mporpaMMsl 1o (pu3MKe HampaBiIeHO Ha (POpMHUpPOBAHUE €CTECTBEHHO-
HAay4YHOH KapTHHBI MUpa OOyYarOIIMXCcs NIpU 00y4eHUH UxX Qu3rke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITENIbBHOCTHOTO mnojaxonaa. IIporpamma mno ¢usuke yduTHIBAaET
HEOOXOMMOCTh pPeaiN3allii MEKIPEIMETHBIX CBSI3EH (PUBHKU C €CTECTBEHHO- HAYYHBIMU
y4eOHBIMH TIpeaAMeTaMu. B Hell onpenenstoTcs OCHOBHBIC 1€ W3YueHHs] (U3UKH Ha
YpPOBHE cpeaHero ooéimero oOpa3oBaHus, IJIAHUPYEMbIE PE3yJbTaTbl OCBOEHUS Kypca
(bU3HMKU: TMYHOCTHBIE, METANIPEMETHBIE, TPEAMETHBIEC (Ha 6a30BOM YPOBHE).

du3rka Kak HayKa o HauOoliee OOIIMX 3aKOHAX MPUPObI, BHOCUT CYIIECTBEHHBIM
BKJIaJl B CHUCTeMY 3HaHMI 00 okpyxatoieM mupe. Kype ¢pusuku — cucreMoo0pasyromuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, Onosoruei, pusnyeckoit reorpaduei
u acTtpoHomued. Mcmonp3oBaHWE W aKTUBHOE TMPUMEHEHWE (DU3WYECKUX 3HAHHM
OTIpe/eTsieT XapakTep M Pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTHUH B cdepe SHEPreTHKH,
TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJYYEHUSIHOBBIX MaT€pUaJOB C 3aJaHHBIMH CBOWCTBAMH
u apyrux. M3ydyenue (Ppu3nkd BHOCUT OCHOBHOM BKJIaJ B (hOPMUPOBAHUE E€CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa 00ydaroIuxcs, B GOPMUPOBAHUE YMEHUN MPUMEHSATHh HAYyUYHBIN
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMHU YYEOHBIX UCCIIETIOBAHUM.

B ocHOBy kypca ¢pu3uku i ypoBHS CpeIHEro 001Iero o0pa3oBaHUsl MOJOKEH PsiI
UJEN, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIHUIIBI €M0 OCTPOEHHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual W3 BCeX pa3fesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUU € HEW MaTepuan Kypca (QpU3MKH 0ObeIUHEH
BOKPYT (pu3nueckux Teopuil. Bemymmm B Kypce siBisieTcs popMupoBaHUE MTPEACTABICHHM
O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIICCTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE peanuzanus mNOpeAnojaraeéT  MCHOJb30BaHHUE
TYMaHUTAPHOIO MOTEHIMAIA (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS (DU3UKH C
pa3BuUTHEM OOIlIECTBA, a TakKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuknaonoii nanpaenennocmu. Kypc ¢GU3MKM MpenosaracT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKHX MPHUIIOKEHUM M3YYEHHBIX TEOPUH U
3aKOHOB.



Hoes sxonoeuzayuu peann3yeTcsl MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJEpKaHUS,
NOCBSIUIEHHBIX 3KOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKM W TEXHOJOTMH, a TakkKe OOCYX IAEHUs NpoOieM palHroHaIbHOrO
IPUPOAOTIONB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMU DJIEMEHTaMHU Kypca (U3UKM Ha YpOBHE CpEeAHEro oOuIero
oOpa3oBaHMsl SBISIFOTCS  (QuU3NYECKUe Teopuu ((popMUPOBaHUE MPEICTABICHUM O
CTPYKTYpEe TNOCTpOeHUs (U3NYECKON Teopuu, posd (yHIAaMEHTAIbHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX NPEJACTABICHUSAX O MPUPOJE, T'paHUIAX NPUMEHUMOCTU
TEOpUH, JIJIsl ONUCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN NOJIX0/] B Kypce (DM3UKH peaan3yeTcs Mpexk/ie BCEero 3a
CuéT OpraHM3ali 3KCIEPUMEHTAIBbHON naedarerabHocTH oOydarommuxcs. [ns 6azoBoro
ypOBHS Kypca (U3UKH — 3TO UCIOJIb30BAHUE CHUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX PabOT, KOTOPBIE B IPOrpaMMe Mo (pu3nuke 00bEAMHEHBI B
oOUIMI CHCOK MPaKTUYECKUX padoT. BeiaeneHrne B yKa3aHHOM IEepeyHe J1a0OpaTOPHBIX
paboT, MNPOBOAMMBIX JJIi KOHTPOJSI W OLEHKH, OCYILIECTBISAECTCA Yy4YaCTHUKaMU
00pa3oBaTeILHOTIO MpoIecca MCXOJs U3 OCOOCHHOCTEH IUIAaHUPOBAHUS M OCHAICHUS
kabunera ¢(usuku. Ilpu sTOoM oOecrneunBaeTcst OBJAJeHUE OOYYAIOUIUMUCA YMEHUSIMHU
IPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJIIMYMH U
IIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHUE yAESETCs PELIeHUIO pacuE€THBIX M KayeCTBEHHbIX 3a1ad. [Ipu
3TOM I Pacu€THBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3aJ]a4M C SBHO 3aJJaHHOU (hU3HUECcCKOM
MOJIEJIBIO, TO3BOJISIOIINE IMPUMEHATh W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3
OJHOTO pa3jieNia Kypca, TaK M MHTETPUPYS 3HAaHHA M3 pa3HbIX pasnenos. Jis
KAYECTBEHHBIX 3a/Ja4 NPHOPUTETOM SIBIIAIOTCS 33JaHUsl Ha OOBSICHEHUE MNPOTEKAHUS
(U3NYECKUX SBJIEHUA W TPOLECCOB B OKpPYXalolled >KU3HU, TpeOyrone BbIOOpa
(bu3HYEeCcKO MOJENHN ISl CUTYalluH MIPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMM LIETISIMA  M3y4YeHHs (PU3MKM B 0O0mEeM oOpa30BaHUU SBISIOTCS:
(dbopMHpoOBaHUE UHTEPECA U CTPEMIIEHUS! O0OYHAIOIINXCS K HAYYHOMY U3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAyyHOM METOJA€ TNO3HaHus U (HOpMHUpPOBAHME
UCCJIEJIOBATEILCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(opMUpOBaHHE HAYyYHOTO MHUPOBO33PEHUS] KaK pe3yjibTaTa HU3YUYEHHUs] OCHOB CTPOEHUS
MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHrne yMEHUH OOBACHATH SBJICHUS C HMCIOJNb30BAaHHEM (PU3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPENCTaBICHUM O PONM (PU3UKU ISl Pa3BUTHS JIPYTHUX €CTECTBEHHBIX
HAayK, TEXHUKH ¥ TEXHOJIOTHIA.

JlocTkeHne H3THX 1ejied O00ecrneyuBaeTcss pelIeHUWEM CIEQYIoIMX 3a1ady B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:
npuoOpeTeHre CcHUCTeMbl 3HAHUKW 00 oOumuUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUSIX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIpPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPU3UKH;

(opMupOBaHHE YMEHUI IPUMEHSTh TEOPETUUECKNUE 3HAHUS U1 OOBSICHEHUS! (PU3UUECKUX
SIBJICHUI B IPUPOJIE U JUII TPUHATUS TNPAKTUYECKUX PELICHUH B OBCEIHEBHON KHU3HU;
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OCBOEHHE CITOCOOOB PEIIEHUsI PA3IMYHBIX 33/1a4 C SBHO 33JJaHHON (PU3NYECKON MOJIEIBIO,
3aJ1ay, MOAPa3yMEeBAIOLIUX CAMOCTOSITENIbHOE CO3aHNe (PU3NYECKOM MOJIENH, aJeKBaTHOM
YCIIOBUSIM 33/]a4H;

NMOHUMaHWE (PU3NUECKUX OCHOB U MPUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MTPOIECCOB, UX BIUSIHUSA HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJJaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U TPOBENECHUS (U3HMUYECKUX
HKCIIEPUMEHTOB, aHAIM3a U MHTEPIIPETAIlMd UH(POPMALIUU, ONPEACIICHUs] JOCTOBEPHOCTH
IIOJIy4YEHHOI'O pe3yibpTara;

CO3/IaHUE YCJIOBUU Uil Pa3BUTHUS YMEHUU IPOEKTHO-HUCCIEN0BATEIBCKOW, TBOPUYECKOU
JEATEITBbHOCTH.



2. COAEP KAHUE OBYYEHUASA
Paznen 1. @®u3uka ¥ MeTOIbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupojie. Haydynble METOABI MO3HAHMS OKPYNKAIOMIET0 MHpA.
Ponb skcniepuMeHTa U TEOpUHU B TPOIIecCe MO3HAHUS MPUPObL. DKCIEPUMEHT B (PU3HKE.
MopenupoBanue (U3NYECKUXSBICHUN U npoueccoB. HayuHble  THUIIOTE3BI.

®dusznvecKkue 3aKOHbI M TEOpUU. [ paHHIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpUHIUIT COOTBETCTBUSI.

Ponb u mecto ¢usuku B GopMUpOBaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa, B
MIPAKTUYECKOMN AEATENBHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBbie ¥ IUPPOBHIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.
Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

MexaHndeckoe aBukeHUE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBMKEHUS. CucteMa
orcy€ra. TpaeKkropus.

[Tepemerienue, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaIbHOM TOYKH, WX TMPOEKIMM HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MEPEMENIEHHUIN U CII0)KEHUE CKOPOCTEH.

PaBHOMEepHOE W  paBHOYCKOpPEHHOE TMpPSMOJMHEHHOE JABWXKeHHe. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, NMyTU U TMEPEMEIICHUS MaTepuaaibHOU
TOYKHU OT BPEMEHU.

CBobosHOE TageHrne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonuneinHnoe nBuxeHue. J[BMKEHHME MATEPUATIBHOW TOUYKM IO OKPYXKHOCTH C
IIOCTOSTHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAsA CKOpocTh. [lepnon n
yacToTa oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUAOMETP, JIBUKECHUE
CHapJIOB, LICTIHBIE U PEMEHHBIEC TIEPEIAYN.

Jlemoncmpayuu

Monenb CUCTEMBbl  OTCYETA,  WJUIKOCTpAILUs KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpa3oBaHne ABUKEHUM C UCIIOIb30BAaHUEM MPOCTHIX MexaHW3MOB. [laneHue Ten B
BO3/yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Hab6monenue JIBUOKEHUSI Teja, OPOIIEHHOTO noja  yriom K TOPU30HTYH
TOPU30HTANIBHO.

W3mepenne yckopeHus cBOOOAHOTO majieHus. HampaBieHue cCKOpOCTH TpH BMKEHUU TIO
OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yueHrie HEPaBHOMEPHOTO JIBUKEHUS C LIEIIbIO ONPE/ICIEHNUS MTHOBEHHON CKOPOCTH.
HccnenoBanre  COOTHOILICHUSI — MEXKITY My TSMU, MPONACHHBIMU TEJIOM 3a
MOCJieI0BaTeIbHBIE PaBHBIE MPOMEKYTKA BPEMEHHU IMPU PABHOYCKOPEHHOM JBUKEHUU C
HaYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3yyenue ABMKEHUS IIapuKa B BI3KOM JKUAKOCTU. M3yueHue [JBUXKEHUs Teda,
OpOIIIEHHOT'O TOPU30HTAIIBHO.



Tema 2. lunamuxa

ITpuanun orHocuTenbHOCTH ['amuiies. Ilepsbiit 3akoH HeroTona. MHEepLnanbHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Btopoil 3akoH HerloToHa s
MaTepuagbHON TOUYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tiarorenus. Cuia Ttspkectu. IlepBas kocmuueckas ckopoctsb. Cuiia
ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (okos, CKoJibkeHHs, KaueHus). Cuna Ttpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJNBXKEHHMS H cwia TpeHus mnokos. Koaddumment tpenus. Cuiia
CONIPOTUBIICHUS NPU IBUKCHUU TEJIa B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBUKEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CuIbl OTHOCHUTEIBHO OCH BpamieHud. [lmedo cunbl. YCIOBHS paBHOBECHUSA
TBEPAOIO Tea.

TexHuueckre yCTPOMCTBA M TMPAKTUUECKOE MNPUMEHEHHWE: TMOAUIMITHUKY, JIBHKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLUU.

CpaBHeHHME Macc B3aMMOAECUCTBYOMHKX Tel. Bropoii 3akoH HeroToHa.

N3mepenue cuii. CloXeHUEe CHII.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOopMaIii.

HesecomocTh. Bec Tena npu yckopeHHOM moabéMe W mnajieHuu. CpaBHEHHE CUJI TPEHUS
ITOKOSI, KAUEHUS U CKOJIbKCHUSI.

YcnoBus paBHOBECUs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenue aBuKeHUs1 OpycKa 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanne  3aBUCHMOCTH CUJl yIPYrOCTH, BO3HHMKAIOIIUX B IPYXKUHE U
PE3MHOBOM 00pa3siie, OT ux Jedopmariuu.

HccnenoBanre ycinoBUd paBHOBECUS TBEPIOIO TeJIa, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKkonbl coxpanenus 6 mMmexanuke

Wmritynbc MaTepuanbHOM TOUKH (Te€la), CUCTEMBbI MaTEPHAIBHBIX TOUYEK. MIMIyNbC CHIIBI U
M3MEHEHHUE UMITYyJIbCa TeJa. 3AKOH COXPaHEHHUs UMITyJIbca. PEaKTUBHOE JBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass >Heprusi MaTepHaIbHOW TOUYKH. Teopema 00 M3MEHEHMHM KUHETHYECKOM
DHEPIUHU.

[TotenmmanpHas sHeprus. [loTeHmanpHas SHEpPTHs ynpyTro AehOpMUPOBAHHON MPYKUHBI.
[ToTeHnmanbHas 3HEPrus Tena BOJU3H MOBEPXHOCTU 3EMIIH.

[ToTeHuMabHbIE W HEMOTEHUHUANIbHBIE CWIbl. CBSI3b paOOThl HEMOTEHIUAIBHBIX CHUJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTrUM CUCTEMbI TENl. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUM.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOMCTBA M NMPAKTUUYECKOE IMPUMEHEHUE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpPAHEHUS UMITYJIbCA. PEaKTUBHOE IBUKEHHUE.

[lepexon MOTEHIMATBHON SHEPTUU B KUHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u paOOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOM SHepruu Teja Ha
MIpUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3znen 3. MosekyasipHas pu3uKa U TEPMOANHAMMKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT mMeopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUIECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHME.
bpoynoBckoe nBmwxkenue. ubddysus. Xapaktep OBMWKEHUS W B3aUMOJCHCTBUS YACTHII
BeIeCTBAa. MoOJenu CTPOEHHUS Ta30B, KUAKOCTEN W TBEPIABIX TEJN U OOBSICHEHUE CBOWCTB
BEIIIECTBA HA OCHOBE 3THX Mojeieil. Macca u pazmepsl MoJiekyn. KonnuecTBo BemecTsna.
[TocrostHHas ABorajpo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.
Mopens uaeanpHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH
UealbHOrO Ta3a. AOGCOIIOTHAS TeMIlepaTypa Kak Mepa CpelHel KUHETUYECKOW 3HEepPruu
TEIUIOBOro JABWXKEHMs vactul rasza. lllkama temmepatyp KenbBuHa. 1'a30Bble 3aKOHBI.
VYpaBuenne MenaeneeBa—Knaneitpona. 3akon J[lanbToHa. M30mpoiiecchl B UACaILHOM
ra3e C TIIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. ['paduueckoe  mpeacTaBiIcHHUE
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckne ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnwITHl, JOKA3bIBAIONIAE JTUCKPETHOE CTPOEHWE BemecTBa, (ororpadum MOJIEKYIT
OPraHUYECKUX COETUHECHUMN.

OneiThl 0 1D Py3un KUAKOCTEN U ra30B. Moies OpOYHOBCKOTO ABUKEHHUS.

Mogens onbita IlTepHa.

OnbITHI, JOKA3bIBAIOIINAE CYIIECTBOBAHNE MEXMOJIEKYJISIPHOTO B3aUMOCHCTBUSA. Moensb,
WJUTFOCTPUPYIOLIAs IPUPOAY JABJICHHS I'a3a HA CTEHKHU COCYA.

OMnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MIEAJIbHOIO ra3a, H30IPOLIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

OmnpeneneHue Macchl BO3JlyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHHil 00bEMa
KOMHATBHI, JaBJIICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY apaMETPaMU COCTOSIHUSA Pa3pEKEHHOTO rasa.

Tema 2. Ocnosbl mepmoouHamuxu

TepMonuHaMuueckass CUCTEMA. BHYTpEHHsII 3HEPrus TEPMOAWHAMUYECKONM CHCTEMBI U
cnocoObl €€ wu3MeHeHus. KoaudecTBo Temnotel U pabota. BHYTpeHHsAs sHeprus
OJTHOATOMHOI'0 MJICAIBHOrO Ta3a. Buasl Temionepenauu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
M3JIy4eHUE. YIellbHasg TEIIOEMKOCTh  BemecTBa. KoamyecTBo  TEIJIOTHI TP
TeIIonepeaaye.

[Tonsitue 00 aamabatHoM mpouecce. IlepBblil 3akoH TepmoauHamuku. [Ipumenenue
MEPBOro 3aKOHA TEPMOJAMHAMUKU K M3ompoueccaM. ['paduyeckast nHTepnperanus padoThl
rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.
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TernoBbie MamuHebl. [IpuHLKIIBI AeiCTBUS TEMIOBBIX MavH. [IpeoOpa3oBaHus sHEPrun B
TeIIOBbIX MamuHax. KosdduimeHT mnone3Horo AecTBUs TErioBoM MaimuHbl. [y
Kappo u ero kodpQuiMeHT TMO0JIe3HOTO JACHCTBHUS. OKOJOTHMYECKHE MPOOJIeMbl
TETUIOPHEPTETUKH.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEPrHM Teia MPH COBEPIICHUH pabOThI: BBUIET MPOOKH W3
OyTBUIKH TIOJT IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe myTEéM
TpeHus (BUACOIEMOHCTPALIHS).

W3mMeHeHre BHYTpEHHEH SHEpruu (TemmepaTypbl) Tena npu Ttemiornepenade. OnbIT mo
annabaTHOMY PaCIIUPEHUIO BO3TyXa (OMBIT C BO3MYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEINs] BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHONU TENII0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue U koHAeHcauus. Mcmapenne W kuneHue. AOCOJTIOTHAsS W
OTHOCHUTENIbHAs  BJIAXKHOCTh BO3Ayxa. HacelmieHHBIW map. YAenbHas  TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT JaBICHHUS.

TBépnoe Teno. Kpucramnuueckue u aMopdHbie Teaa. AHU30TPONHS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. I[liaBieHue W KpUCTaUIM3ALUSL.
VY nenbHas TerioTa miasnenus. CyOaumanusi.

VYpaBHEHHUE TEIIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TUTPOMETP U TCUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU TIOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MapOB.

Kunenue npu nonmkeHHoM JiaBjieHUH. CriocoObl U3MEPEHUsI BJIAKHOCTH.

HabGniogenue HarpeBaHusi M IUIABJICHUS KPUCTAIMYECKOTO BemiecTBa. [leMoHcTpanus
KPUCTAJLJIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaAMHUKA

Tema 1. Inekmpocmamuxa

OnekTpuzauus Tel. OJEeKTpUYeckuil 3apsia. JlBa BHJAa SIEKTPUUECKUX 3apsJiOB.
[IpoBOAHUKH, AMDJICKTPUKU M TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS DSJIEKTPUUYECKOTO
3apsna.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodeuHBI  DJIEKTPUYECKHM  3apsii.
Onekrpudeckoe mnosie. Hanpsok€HHOCTh anekTpuyeckoro mosist. [IpuHIun cynepno3uiuu
ANEKTPUUYECKUX MoJiel. JINHUY HanpsHKEHHOCTH DJICKTPUYECKOTO MOJIS.

PaGora cun osnekrpoctatudeckoro mois. [loreHuuan. Pa3HOCTP  MOTEHLMATOB.
[IpoBOAHMKM ¥ [OHUAJEKTPUKA B  DBJIEKTPOCTATHUYECKOM Tone. Jludnekrpuueckas
MPOHUIIAEMOCTb.



OnekTpoEMKOCTh. KoHeHcaTop. DAEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHIEHCaTopa.
TexHuyeckre yCTpOHMCTBAa M MPAKTUUECKOE MPUMEHEHHE: DJIEKTPOCKOI, JJICKTPOMETD,

DIEKTPOCTaTUYECKass  3alluTa, 3a3eMJICHHME  3JEKTPONpUOOpOB, KOHJIEHCATOD,
KOIMPOBAJIbHBIN amnIapar, CTPyWHBIM IPUHTED.
Jlemoncmpayuu

YCTpoicTBO U NPHUHIUIT JEUCTBUS dIEKTpoMeTpa. B3anmoneiicTBue Ha’IeKTPU30BaHHBIX
Tell.

DNEeKTpUUECKOEe TO0JIE 3apsiKEHHbIX Tell. [IpOBOOHUKM B 3JIEKTPOCTATUYECKOM MOJIE.
DnekTpocTaThuyecKas 3ammTa.

JIA3IIEKTPUKY B SIIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTh  ANEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOWIAAW IUIACTHH,
PACCTOSIHUS MEXy HUMH U JUBJIEKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3Mepenune 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 31ekmpuyeckuiit mok. Toxu é paznuunulx cpeoax
DJIEKTPUYECKAN TOK. Y CJIOBHUS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA. MICTOUHMKH TOKA.
Cuina toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa Jij1s yyacTKa Lenu.

DNEKTPUUECKOE CONPOTUBICHUE. YAEIbHOE CONPOTHUBICHUE  BEIECTBA.
[TocnmenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenia. MomHOCTb 3JIEKTPUYECKOTO TOKA.
DNEeKTPOJBIKYIIAs CUJIa U BHYTPEHHEE COMPOTHUBJICHUE UCTOUYHHUKA TOKa. 3akoH Oma Jiist
MOJIHOM (3aMKHYTOM) 3eKTpuueckoil renu. KopoTkoe 3ambIKaHue.

DJIEKTPOHHAS MPOBOJMMOCTH TBEPJBIX METAIUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB
OT TeMreparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUUECKU TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX IY4YKOB. [lOTympOBOIHUKH.
CoOcTBeHHAs U TPUMECHAs ITPOBOIMMOCTH TIOJIYITPOBOTHUKOB.

CpoiictBa p—n-niepexoza. [1oaynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B PacTBOpax M paciulaBax »3JEKTPOJIUTOB. OJIEKTPOJUTHYECKAs
JIMCCOLMALMS. DIICKTPOIIHU3.

DneKkTpuuecKkuid TOK B razax. CaMOoCTOATENbHBIA U HECAMOCTOSITEIbHBIN pa3psil.

Monnus. 11na3zma.

TexHn4ueckne yCTpOMCTBa U MPAKTUUECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHUKHU TOKA, AJICKTPOHATPEBATEIbHBIC MPUOOPHI, IEKTPOOCBETUTEIHHBIC TPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIM JUOA, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJYIPOBOJHUKOBBIN JINO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUiibl TOKa U HAMPSIKEHHUS.

3aBUCUMOCTh COMNPOTHUBJICHUS IUIMHJPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILIOIIAIN
MONEPEYHOr0 CEYEHUS U MaTeEpHaIa.

CMenaHHOe COeTMHEHUE TPOBOAHUKOB.
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[Ipssmoe U3MEPEHUE DIIEKTPOABIIKYIIEH cuibl. KopoTkoe  3aMbIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUS METAIJIOB OT TeMIepaTypsl. [[poOBOAMMOCTE JIEKTPOJIUTOB.
W ckpoBoii pa3psia U IpOBOAUMOCTh BO3ayXa. OMHOCTOPOHHSA MPOBOJAUMOCTD TUOAA.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3yyeHue cMenaHHOro COEJUHEHUS PE3UCTOPOB.

W3MepeHne  DIEKTPOIABMIKYIIEW CHIbI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTUBJICHUS.

HaoGmronenue amexkTpoiumsa.

MexknpeaMeTHblie CBSI3U

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUSL:
SIBIICHUE, HAyYHbIN (akT, runoresa, puznyeckas BeJIHMUMHA, 3aKOH, Teopus, HaOII0AeHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHE CHCTEMbl ypaBHEHUH, JIMHEWHas (QyHKUusA, napadona,
runepOosa, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKUUU: CHHYC, KOCHUHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MTPOECKIINU
Ha OCU KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.

Buonocus: mexanudeckoe IBUKEHHUE B KUBOW mpupoae, AMp@ys3us, ocMoc, TEMI000MEH
KUBBIX OpPraHU3MOB (BMJbl TEIUJIONEPENayd, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE
SIBJICHUSI B )KUBOM IIPUPOE.

Xumus: TUCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJI, )KUJIKOCTEN U ra30B, DJIEKTPUYECKUE
CBOICTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBAaHUKA.

lI'eoepagpus: BIaXXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Tema 3. Macnummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE MarHuThl. B3anMOJelHCTBHE IOCTOSTHHBIX MarHuTOB. MarHuTHoe TmoJIe.
Bekrtop MarHuTHOW WHAYKUMHU. [IpHHIMI Cyneprno3uMyM MAarHUTHBIX MoJed. JIlnHum
MarHuTHoW wuHAykuuu. KapThHa nWHUNA MarHUTHOM MHIYKIMHM TIOJS TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe noje NpoBOJHHMKA ¢ TOKOM. KapTMHa IMHUN MHIYKIMM MarHMTHOTO IIOJIA
JUIMHHOT'O TPSIMOTO IPOBOJHMKA M 3aMKHYTOIO KOJIBLEBOIO INPOBOJHMKA, KAaTYLIKH C
TokoM. OnbIT Dpcrena. BzaumoaeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuna Jlopenma, €€ MoOAyJdb W HampaBieHUE. J[BUKeHUE 3apsKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHuTHoM noiie. Pabora cuitel JlopeHiia.

SIBneHne 25IEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpAa MarHUTHOM MHIyKIIVH.
DIEKTPOABWKYIIAS CHJIAa MHIAYKIIUU. 3aAKOH IEKTPOMAarHuTHoN nHaykunu dapanes.
BuxpeBoe nanekTpuyeckoe — IoJie. DJIEKTPOJBHXKYILAs cuia WHIYKLIHAH B
IIPOBOJHUKE, IBMKYILEMCS IIOCTYNATENBHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh. fIBJI€HME  CAMOMHIYKIMHU. OJIEKTPOJBHXKYILAS cuia
CaMOMHIYKIIMH.

OHeprust MarHUTHOI'O ITOJISI KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE I0JIE.
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TexHuyeckre YCTpOHMCTBA M NPAKTUUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, UHIYKI[MOHHAs
neyb.
Jlemoncmpayuu
OmnbIT IpcTena.
OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MArHUTHBIM TosieM. JIMHMM WHAYKIUH MarHUTHOTO
OJISL.
B3aumopelicTBre IByX MpOBOJAHUKOB ¢ TOKOM. Cuita AMriepa.
JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA. BICHHUE IEKTPOMATHUTHON UHAYKIIHHU.
[IpaBuno Jlenua.
3aBUCUMOCTh ANEKTPOABUKYIICH CWJIbl UHIYKIUH OT  CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MOTOKA.
SIBneHre cCaMOMHAYKIUU.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3yueHrie MarHUTHOTO TOJISl KATYIIKH C TOKOM.
WccnenoBanre IeHCTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKoM. KcciepoBanue
SIBJICHUS SJICKTPOMArHuTHOM WH]TYKIIUH.
Pa3nea 5. Kosie0anus 1 BOJIHBI
Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHblE KOJ1e0aHUus
KonebarensHast cucrema. CBoOOAHBIE MeXaHMYECKHE KojiebaHus. [‘apmMoHMYeckue
konebanus. Ilepuon, vacrora, amrumrygaa u ¢asza kosneOaHuid. [Ipy>KUHHBI MasTHUK.
MaremaTudeckuii MasTHHK. YpaBHEHUE TapMOHWYECKUX KoseOanuii. [IpeBparmienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSX.
KonebarenbHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHWS B HICATbHOM
KOJIe0aTEIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHUYECKUMU M HJIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3akoH COXpaHEHMS BSHEPrMM B  HJEAIbHOM
KoJie0aTeIbHOM KOHTYPE.
[IpencraBinenne o 3aTyxarolmux KoseOaHusx. BeIHYK/IeHHbIE MEXaHUUYECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHbBIE DJIEKTPOMArHuTHHIE KOJIeOaHus.
[Tepemennblii TOK. CHHYCOUAIBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.
Tpancpopmarop. IlpousBoacTBo, mepenada W MOTpeOJIECHUE AICKTPUUECKON HHEPrUU.
DKOJIOTUYECKHE PUCKU TIPU MPOU3BOJICTBE 3IIEKTpo3Hepruu. KynbTypa ucnonb3oBaHuUs
AIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HHU.
TexHuueckre yCTpOMCTBA M NPAKTUYECKOE MPHUMEHECHHUE: JIIEKTPUUECKUM 3BOHOK,
reHepaTop MePEMEHHOTO TOKA, TMHUU dJIEKTpoIiepeay.
Jlemoncmpayuu
UccnenoBanre  mapaMeTpoB KoJieOaTEIbHONM — CUCTeMBbl  (IIPY>KUHHBIM 1581051
MaTeMaTUYECKUI MasSTHHK).
HaGmonenne 3aryxammmx kKojeOanuil. VcciaegoBanue CBOWCTB — BBIHYKACHHBIX
koJnebanuii. HabmoneHue pe3oHanca.
CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuuiorpaMMbl  (3aBUCUMOCTH CUJIbl TOKa M HaIPSKEHUS oT
BPEMEHU) JIJIs1 DJIEKTPOMATrHUTHBIX KOJICOaHMIA.
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Pe3oHanc 1npu MociaeaoBaTENIbHOM COEIMHEHUHUPE3UCTOPA, KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monens TUHUM 3JeKTponepeadn.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanrie 3aBUCUMOCTHU MEPUO/IA MAJIBIX KOJIEOAHUHM Ipy3a HA HUTH OT JIJTUHBI HUTH U
Macchl Ipy3a.

HccnenoBaHnre TMNEPEMEHHOTO TOKA B 1€MW M3 MOCIEI0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyILLKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

MexaHudeckue BOJIHBI, YclIoBUs pacnpocTpanenus. Ilepuoa. CkopocTh pacnpocTpaHeHHs
u anuHa BojHbL [lomepeunsie u mpononibHble BOJHBL. MHTepdepenuus u mudpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHbIE BOJIHBL. YCIIOBHUSI M3JIyYEHHUS AJIEKTPOMAarHUTHBIX BOJIH. B3anmHuas
opueHTanus BekTopoB E, B, v B anekTpoMarauTHON BoJiHE. CBOMCTBA 31€KTPOMATrHUTHBIX
BOJIH: OTpa)K€HUe, MpejoMIieHue, nojspusauus, nupaxkuus, nuarepdepenuus. CKoOpocTb
AJIEKTPOMArHUTHBIX BOJIH.

[[lxkana  SJIEKTPOMArHUTHBIX BOJH. [IpUMEHEHME  SIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIBI pAIUOCBS3U U TEJNEBUACHUS. Pannonokanus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKPY’KaIOIIEH CPEIbI.

TexHHYecKre yCTpOWCTBAa W IMPAKTUYECKOE NMPHUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi JAMArHOCTMKAa B TEXHUKE M MEIUIMHE, pajgap, paguonpUEMHUK,
TeJIeBU30p, aHTeHHA, TenedoH, CBU-meus.

Jlemoncmpayuu

OOpa3oBaHue M PACHPOCTPAHEHHE MOIMEPEUYHBIX M MPOJOJIbHBIX BOJIH. KonebOimomeecs
TEJ0 KaK UCTOYHUK 3BYKA.

HaGmiogenne oTpakeHUss U TOpeIOMJICHUS MeXaHWM4eckux BoJH. HalOmonenue
UHTEPPEPEHIINH U TU(PPaKIIN MEXaHUYECKUX BOJH. 3BYKOBOW PE30HAHC.

HabGniogenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOM U 4YacTOTOM
KoJ1eOaHMUI.

HccnenoBaHre  CBOWMCTB — AJIEKTPOMArHUTHBIX — BOJIH:  OTpPa)KE€HUE, IPEIOMIICHHUE,
noJispu3anus, tudpaxius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsMonnHEHOE pacIIpOCTpaHEHUE CBETA B OJHOPOJIHOU Cpee.
JIy4 cBera. ToueUuHBIN NCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHbl  OTpaxkeHus  cBerta. [locTpoeHne  H300pakeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomyienne cBeTa. 3aKOHBI TPEJIOMIICHHS CcBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomienus. [lonnoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroi mojaHOro BHyTPEHHETO
OTpaXeHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oesnoro ceta. LIBer.
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CoOuparomiie M pacceuBaronue JuH3bl. ToHKas JsuH3a. DOKYCHOE pacCTOSHHE U
onTHYecKass cuja TOHKOW JuH3bl. [locTpoeHne wu300pakeHHid B COOMpAOIIUX H
paccenBaromux JuH3ax. Dopmyna TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.
[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast onrtuka. Wurtepdepennuss cBera. KorepeHTHble UCTOYHUKH. Y CIIOBUS
HAOJIIOICHUST MAaKCUMYMOB M MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuvonnas pemérka. YcioBue HaOMIOACHUS  TJIABHBIX
MaKCHUMYMOB IPHU NaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUDPAKIIMOHHYIO PEIIETKY.
[Tonspuszanus ceera.

TexHuueckne yCTpONCTBA M TPAKTUYECKOE NTPHUMEHEHHWE: OYKH, Jyma, QoToamnmapar,
MPOCKITMOHHBINA amnmapar, MUKPOCKOI, TEJECKOIl, BOJIOKOHHAs ONTHKA, MU(paKIMOHHAS
pEeLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE pAaCTPOCTPAHECHUE, OTPAKEHUE U MIPETOMIICHUE CBETA.
OnTuueckue nprudopklL.

[TotHOE BHYTpeHHee oTpaxkeHue. Mogenb cBeroBoga. MccienoBaHue CBOWCTB
M300paKEHUI B JIMH3AX.

Monenu mukpockona, Teieckona. HaOmonenue uHTepdepenunn cBera. Habmopenue
Tudpakivy CBETa.

HabGmronenne nucrnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomyyenune cnekTpa ¢ MOMOIIBI0 AUPPAKITMOHHONW peméTkr. HabmroaeHue noaspusamnum
CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue mokazaTensi mpeaomieHus crtekia. McciaegoBaHue CBONMCTB M300pa)KeHUM B
nuH3ax. Habmonenue qucnepcuu cBeta.

Paznen 6. OcHOBBI CIeNUAIBHOI TEOPUHU OTHOCUTEIBHOCTH

['paHuIbl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. IlocTynarsl cnenuanbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAPUAHTHOCTh MOAYJIA CKOPOCTM CBE€Ta B BaKyyMe, NPUHIUII
OTHOCHUTEJIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU U COKPAILIEHHUE JIJTUHBI.
DOHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C HEPTUEH U UMITYJILCOM PEIIITUBUCTCKON YaCTUIbI. DHEPIUS TOKOSI.
Pasznes 7. KBanToBast pusuka

Tema 1. dnemenmovt K6aHMOBOU ONMUKU

®ortonsl. Popmyna [lnanka cBsizu sHEpPruu (HOTOHA C €ro YaCTOTON. DHEPrus U UMITYJIbC
dboToHa.

OtkpeiTie u uccinenoBanne Gorodddexra. Onbitel A.I'.  CroneroBa. 3aKoHBI
dboroaddexra. VYpapHenue OiHmTeHa 11 poTodddekra. «KpacHas rpaHuna»
dboToarddexra.

JaBnenue ceera. OnbiTel I1.H. JIebenera. Xumudueckoe IeiCTBHE CBETA.
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TexHHUuecKre YCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: (OTOIIEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®orord(heKkT Ha yCTaHOBKE C IIMHKOBOM MUIacTUHOM. VcciiemoBaHWE 3aKOHOB BHEIIHETO
dboTorddexra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopna mo paccesnuro o-gactuil. [lmanerapnas
mozenb atoma. Iloctymarer bopa. M3nydenne u moriomenue (HOTOHOB MpU TEPEXOe
aToMa C OJIHOTO YPOBHSI HEpruu Ha Japyrou. Buasl cnexktpoB. CekTp ypoBHEN SHEPrUU
aToma BOJOpOJa.

BounHoBbIe cBOViCcTBA yacTull. Bonnsl ne bpoinsa. KopnyckysspHO-BOJHOBOUM qyannu3M.
CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIN  aHaIU3
(ceKTpOCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa. OnpeneneHue AIuHbI BOJHBI Jlazepa.

HabGmronenue nuHedyaThIX CEKTPOB U3nyueHusd. Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomol

Habmronenue nuHelyaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIOKa3bIBAIOIIIHE CJI0’KHOCTb CTPOCHHUSI  sijpa. OTkpbITHE
paanoakTuBHOCTH. OmnbITel Pe3epdopaa mo ompeneneHHro coctaBa paJgHOAaKTHBHOIO
u3nydenus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3iaydyeHus. BinsHue paguoakTUBHOCTH Ha
YKUBBIE OPTAHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hyknonnas mognens saapa ['eitzenOepra— HBaHeHKo.
3apsn aapa. MaccoBoe unciio gapa. M30Tormsl.

Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nyyeHue.

3aKOH paAMOaKTUBHOTO pacnaja.

DHeprusi CBA3M HYKJIOHOB B sjape. Snepuwie cunbl. [Jledext maccel simpa. SnepHbie
peakuuu. JleJeHue u CUHTE3 SIep.

Anepubiit  peaktop. Tepmosimepusii cuHTe3. [IpoOmeMbl W MEPCHEKTHBHI  SACPHOMN
SHEPTreTUKU. DKOJIOTUUECKUE ACTIEKTHI SIACPHON SHEPTreTUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

Metonbl HaOMIOJACHUS W PETUCTPAIMM AJIEMEHTApHBIX dYacTuil. {DyHIaMEHTaIbHBIC
B3auMoOJiecTBUS. EAMHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JTO3UMETpP, Kamepa BuibcoHa,
AJIEpHBINA peaKkTop, aroMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DinemMeHTHI ACTPOHOMUM U ACTPOGU3UKH
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Oransl  pa3sBUTUS  acTpoHoMuHU. [IpuknagHoe ©  MUPOBO33PEHUECKOE  3HAYEHUE
aCTPOHOMMH.

Bun 3BEé3qHoro Heba. Co3Be3musi, sipKue 3BE3/bI, IUIAHETBI, UX BUJIUMOE JIBHKEHUE.
Conneynas cucrema.

Conuue. CosiHeuHass akTUBHOCTh. Mcrtounuk sHeprum ConHua W 3BE3A. 3BE3/bI, UX
OCHOBHBIE XAapPaKTEPUCTUKU. J(MarpaMma «CIEKTPalbHBIN KJIACC — CBETUMOCTBY». 3BE3/bI
TJIABHOM TMOCIEN0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3]] IJIaBHOMU
MOCJIEe0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N.  COBpPEMEHHBIE MPEICTABIEHUS O
MPOUCXOKIECHUH U 3BOJIFOIMU COJIHIIA U 3BE3]]. DTaIlbl dKU3HU 3BE3]I.

Mineunsiii [1yTs — Hama [Nanaktuka. [Tonoxxenue u nukenue CoiHia B ['ajmakTuke.

Tunbl ranakTuk. PagroranakTuky U kBa3zapbl. YEpHBIE ABIPHI B siApax raJIAKTHK.
Bcenennas. Pacmupenune Beenennoit. 3akon Xa66ma. PazOeranue rajakTuk.

Teopus bonpmoro B3psiBa. PenukroBoe n3nydeHue.

Macmtabnast  ctpykrypa Bceenennoit. Meraranaktuka. Hepeménasie mpoOsieMsl
aCTPOHOMMH.

Yuenuuecxkue nabooenus

HaGmroiennst HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISL ONpeleNIiCHUsl TOJIOKeHHUs] HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3uss CeBepHOro MoJyapus U IpKUe 3BE3/bI.

Hab6monenus B Teneckon Jlynsi, mianet, Maeunoro [lyTu.

MexknpeaMeTHblie CBA3U

N3yuenue kypca pusuku 6a30BOT0 ypOBHS OCYIIECTBIISETCS C YUETOM COJEPIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTHUKH, OWOJIOTHUH, XUMHUHU, Teorpaduu.
Meorxcnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUSL:
SABJICHUE, HAy4YHbIH (PakT, runotTesa, puznueckas BEJIUYMHA, 3aKOH, TEOPHs, HAOII0/ICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIIMA HA OCH KOOPIWHAT, CJIOKEHHWE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTAPHBIX
GbyHKUMNA, TPU3HAKK 1TOJ00US TPEYTOJIBHUKOB, ONPECICHHUE MIIOMAIN TUIOCKUX Guryp u
o0BEMa Tel.

buonocusa: snextpuueckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTeNbHBIC IABUKCHUS B
YKUBOM NIPUPOJE, ONITUYECKUE SBJICHUS B )KUBOU IPUPOAE, ACHUCTBUE PAJUallUU HA )KUBbBIC
OpPraHU3MBlI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYecKas CTPYKTypa TBEPABIX Te,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKU, CIIEKTPAIbHBIN aHAIHU3.
l'eoepaghus: MarHUTHBIE TONIIOCA 3€MJIM, 3aJI€)KUM MArHUTHBIX pyad, (POTOChEMKA 3eMHOU
MMOBEPXHOCTH, TPEJCKA3AHNE 3EMIIETPSICEHU.
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3. IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA I[IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpeIHEro OOIIEro
oOpazoBaHusi (0a30BbIi ypPOBEHb) HAMpPaBJICHO Ha JIOCTMXKEHHE CIIEIYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTeIIbHBIX PE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUS ydeOHOro mpeamera «Duszmka» OTpaxkKaroT
TOTOBHOCTh U CIOCOOHOCTh OOYYaIIIMXCS PYKOBOJCTBOBAThCA C(HOPMUPOBAHHOU
BHYTPEHHEW MO3UIHUEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTAIMN, MO3UTHUBHBIX
BHYTPEHHUX yOEXJICHUH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOIO
oOIecTBa, pacuUIMpeHHe >KU3HCHHOTO OIBbITa W OIBITA JCSITEIHBHOCTH B IPOIECCe
peaiM3allii OCHOBHBIX HANPAaBJIEHUN BOCHUTATEIBHON JESITEIbHOCTH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOMN MO3ZHUIIMU O0YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 OOIIECTBa;

MIPUHATHE TPAAUIIHOHHBIX 00I1IeYEeTIOBEUECKUX T'YMAaHUCTHYECKHUX u
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPakAaHCKOTO
oO0IIeCTBa, y9acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEILHON OpraHU3aIlNuM;

YMEHHUE B3aMMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBHUM C UX
(GYHKIIUSIMHA ¥ HA3HAUYCHHEM;

TOTOBHOCTb K TYMAQHUTAPHOW M BOJIOHTEPCKOM JICATEIBLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTh POCCUHUCKOMN TPaKIaHCKON MICHTUIHOCTH, TAaTPUOTH3MA,
[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MMOBEICHMUS;

CIIOCOOHOCTh OIICHHWBATh CHUTYAllMI0O W TNPWHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI M LIEHHOCTH, B TOM YMUCJIE B
JEATEILHOCTA YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPUECTRA,
MPUCYIIETo (PU3NIECKON HayKe;
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S) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K paznudyHbiM chepaM mpodeccuoHaTbHOW JesSTETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEPIIATh OCOZHAHHBIA BHIOOP Oymymiei
npodeCcCur M peain30BbIBATh COOCTBEHHBIEC )KU3HEHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B 00JACTH
(bU3HUKY Ha TPOTSKEHUU BCEU KU3HH,

6) 3K0,10rH4eCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTDH IKOJIOTUUYECKOUN KYJIBTYpbI, OCO3HAHUE TTI00aTLHOTO XapakTepa
AKOJIOTHUECKUX TTPoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHUE IECTBUM B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUS LEJIeW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmiipenue ombiTa ACSTEILHOCTH KOJIOTMYECKOM HAIMpPaBIEHHOCTU HAa OCHOBE
MMEIOIIUXCS 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(pOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOM NEeATEIbHOCTH, TOTOBHOCTh B MPOILECCE U3YUYEHUS
GU3MKK  OCYIIECTBIATh  HPOEKTHYHD W HCCIENOBATENIbCKYIO  JIEATEIbHOCTh
VHAMBUYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

ITo3HaBareibHbIe YHUBEpPcAJbHbIE Y4eOHbIE AeilcTBHUS
ba3oBbIe Jlornyeckue JaeicTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATH U AKTYAJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OMPEACIIATh LN EeSITEILHOCTH, 3a71aBaTh NapaMeTPhl U KPUTEPUU UX TOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH UM TMPOTHUBOPEUHUSI B pacCMATPUBAEMbBIX (PU3UUYECKUX
SIBIICHUSX

pa3pabaTpiBaTh IJIaH pEHICHUS MTPOOJIeMBI € YyYETOM aHAM3a WMMEIOIINXCS
MaTEpPUAIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATH PUCKU MTOCIEICTBUN JIESITEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIIBHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBarebcKue AedCTBUS:
BJIAJI€Th HAyYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TIOHATUSAMU M METOJaMH
(bu3HYeCcKoil HayKH;
BJIQJICTh HAaBBIKAMHU Yy4eOHO-MCCIIEOBATEIBCKON W TPOCKTHOW AEATEIHHOCTH
B 00s1acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY IOUCKY
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METOJIOB peIIeHHUs 3a1ad (PU3UYECKOrO COJEp)KaHWs, NPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TIO3HAHUS;

BJIQJIETh BUJAMH  JIEATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIpEeTalny, TPeoOpPa30BaHUIO U TIPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CUTYaIUsX,
B TOM YHCJIC TIPH CO3JJaHUH YICOHBIX MTPOEKTOB B 001aCTH (DU3HKH;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBS3H M aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh
TUINOTE3y €€ pelIeHUs, HAaXOAUTh apryMEHThI JUIs I0Ka3aTelbCTBA CBOUX YTBEPKICHUM,
3aJjaBaTh apaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ PEUICHHs 3a7aud pe3yJbTaThl, KPUTHUECKU
OLIEHHBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U  (GOPMYJIMpPOBATH COOCTBEHHbIE 3a7aud B  00pa3oBaTENbHOU
JESITeILHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HaHWA 1O (U3MKe B  TPAKTUYECKYIO  00JIacTh
KU3HEAEATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHAIbHBIE MTOAXO0AbI U PEIICHHUS;

CTaBHUThH MPOOJIEMBI U 3a7a4H, IOYCKAIOIINE aThTePHATUBHBIC PEIICHUSI.

Pa6ora c nnopmanueii:

BIAJCTh HAaBBIKAMU TMOJy4YeHUsT UHopManuu (HU3UYECKOTO  COJAEpKAHUS
U3 HCTOYHHMKOB pA3HBIX THUIIOB, CaMOCTOSATEIHHO OCYIIECTBISATh MOHUCK, AaHalu3,
CUCTEMATU3alIMI0 M WHTEPHpETalni0 HMHPOPMALUU PA3IUYHBIX BHIOB U (QopM
MPE/ICTaBICHNUS,;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALINU;

UCIIOJIB30BaTh CpecTBA MHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHM
B PCIICHUH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX W  OpraHU3allMOHHBIX 3aj]a4
c coOmogeHneM TpeOOBaHWUN DJPrOHOMHKH, TEXHUKH OE€30MAaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MpaBOBbIX H ATUYECKUX HOPM, HOPM HH(POPMALUOHHOU
0€30IMacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEP)KAHUS B PA3IMYHBIX (opMarax ¢ y4éToM
Ha3HAuY€HUs HMHPOpPMALMM WU LEJIEBOM ayJIUTOPHUM, BBIOMpPAs ONTUMAJIBHYIO (popmy
MPEICTABICHUS U BU3YaIU3aLUU.

KomMMmyHuKaTHBHBIE YHUBepPCAJbHbIE yUeOHbIe JeiiCTBUSA:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaX (PU3HUKHU ¥ BO BHEYPOUHOU JCATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKN KOH(MIUKTHBIX CUTYallUH U CMATYATh KOH(JIHKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEIICTB;

MOHUMATh U UCTIOJB30BaTh MIPEUMYIIIECTBA KOMAHJHOW U UHIUBUAYAJILHON PabOTHI;

BBIOUPATh TEMATUKY U METOJIbl COBMECTHBIX JICUCTBUH C yUETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEH Ka)K/10r0 WIEHA KOJIJIEKTHBA;
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IIPUHUAMATB L€ COBMECTHOM JAEATEIBHOCTH, OPraHU30BbIBATh U KOOPJANHUPOBATH
NEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJISATh IUIAH JEWCTBUM, pACOpPENENATh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJIAJa M KaXKJOr0 y4YaCTHHUKAa KOMaHAbl B OOLIUI
pEe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTb HOBBIE NPOEKTHI, OLICHWBATh MAEHM C IIO3UIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMUHBIX CUTyalUsX,
MPOSIBIISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHHBEpPCAJbHbIE Y4eOHbIE eHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh I[1O3HABATEJIbHYIO JESTEIbHOCTh B 00JIACTH
GU3NMKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H  (POPMYyIUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOSITEJIPHO COCTABJIAThH IUJIaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ad,
IUIAH  BBIMOJHEHMsI TPAKTUYECKOW pPadoThl € y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTEHUH;

JaBATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacIMpATh paMKH y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JienaTh  OCO3HAHHBIM  BBIOOP, apryMEHTUpOBaTH €ro, OpaTb Ha ceod
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO 3PYAULIUU B 00JACTH (PU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEILHON PEIICKCHU KaK OCO3HAHMS COBEPIIIAEMBIX
JCHCTBUI M MBICIIUTEIBHBIX MTPOIIECCOB, X PE3yJbTaTOB U OCHOBAHHMIA;

WCIIOJIB30BaTh MPUEMBI pedIeKCHH IS OIICHKHA CUTYaIlMH, BHIOOpa BEPHOTO
pEIIeHHS;

YMETh OIIEHUBATh PHCKU M CBOEBPEMEHHO MPUHUMATh PEUICHHUSI TI0 UX CHIDKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JpPYrMX TP aHaIu3e Pe3yJbTaToOB

JeSITeIbHOCTH;, PUHUMATD ce0s1, TOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTrUX TIPU aHAIM3E PE3yJIbTaTOB

JESITENIbHOCTH; IPU3HABATH CBOE MPABO U MIPABO JIPYTUX HA ONIHMOKH.

B mporiecce MOCTHMKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI
no (¢u3uKe i YPOBHSA CpeaHero oOlmiero o0pa3oBaHust y  OOydarouuxcs
COBEpPIIICHCTBYETCS OMOIIMOHAITbHBIH WUHTEIUICKT, TpeIoIarato it
(bOpMHPOBAHHOCTH:
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CaMOCO3HaHUs, BKJIIOYAIOLIEro CIOCOOHOCTh MOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABICHHUS PA3BUTHA COOCTBEHHOH SMOIMOHAIBHOU C(epshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpPOBaHMsl, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTh 32  CBOE  TIOBEJIEHME, CIIOCOOHOCTb  aJalTHpPOBaThCs K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIIOYAIONIEH CTpEMJICHHE K JOCTHKCHHUIO MENH H
yCrexy, ONTHUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JCWCTBOBaTh, HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh TOHWMATh AMOIMOHAIBLHOE COCTOSHHE
JPYTHUX, YAUTHIBATh €r0 MPHU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTHUMH JIFOJIbMH, 3a00TUTHCS, POSIBISITh UHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koHIly 00y4eHus IpeAMETHBIE PE3YNIbTATHI HA 0a30BOM YpOBHE OyayT OTpa)kaTh
c(OPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh HAa NpPUMEPAX pojib U MecTo (U3UKK B (POPMUPOBAHUU
COBPEMEHHON HAy4YyHOM KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU W
TEXHOJIOTMH, B TIPAKTHUYECKOM MAECATEIBbHOCTH JIIOIEH, LEIOCTHOCTh WM E€AUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl IPUMEHEHUS  HM3YYEHHBIX  (PU3NYECKUX  MOJEJei:
MaTepuaibHas TOUYKa, MHEpLUUaNbHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO,
WJICATbHBIM Ta3, MOJEIHM CTPOCHUS Ta30B, XKUJIKOCTEM U TBEPIABIX TEJN, TOYECYHBIU
AIEKTPUUECKUI 3apsij] NPy PEIICHUH (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pu3nUeckue sBIEHUS (IPOLECChl) U OOBSICHATH HUX HAa OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUXKEHUE,
cBOOO/IHOE TaJ€HUE TeJl, JABMKEHUE IO OKPYKHOCTH, HMHEpLUs, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE MABIKEHUE, CTPOCHHE KHUAKOCTEH U TBEPABIX TE,
U3MEHeHue oO0BbEMa Tel NpH HarpeBaHuu (OXJAXICHHWH), TEIJIOBOE pPAaBHOBECHE,
UCIIApEHUE, KOHJEHCAlus, IUIABICHUE, KPUCTAJUIM3allMs, KUIIEHHE, BIIAXKHOCTH
BO3J/lyXa, ITOBBILICHNE JABJICHUSA ra3a IPU €ro HarpeBaHUMU B 3aKPBITOM COCYZE, CBA3b
MEXKIy napameTrpaMy COCTOSIHMS Ta3a B H30MpoLeccax, JJIEKTpu3anus Tel,
B3alMOJICHCTBUE 3apsA/I0B;

OMHCHIBATh MEXAHUYECKOE JIBUKEHHE, HCHOJb3ys (PU3MUecKue BEIHYUHBI:
KOOpAMHATA, IIyTh, IEPEMELIEHNE, CKOPOCTb, YCKOPEHHE, Macca Tela, CUjla, UMITYJIbC
Tena, KUHETHYecKash »SHEeprus, MOTeHIMalbHAas SHEpPrus, MexaHudeckas paboTa,
MEeXaHU4ecKasi MOIIHOCTD; MPU ONMHCAHUM MPABUIIBHO TPAKTOBATh (PM3UUYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAYEHUS U EAMHMIBI, HAXOAUTh (HOPMYIIHI,
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CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

ONKMCHIBATh W3YyUYECHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUSA, UCTIOJIb3YS
(dbu3nYecKre BEIMUMHBL: TaBJICHUE ra3a, TEMIIepaTypa, CpeIHssl KHHETHYeCKasi SHeprus
XA0TUYECKOTO JBHMXKEHHSI MOJIEKYJ, CpPEIHEKBAJIpaTHU4HAasi CKOPOCTb MOJICKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora raza, Kod(PQPUIMEHT MOJIE3HOTO
JEWCTBUS TEIJIOBOTO JABUTATENS; MIPU OMHCAHWU MPABWIBHO TPAKTOBAaTh (QU3UUYCCKUM
CMBICIT UCTIONB3YEMBIX BEJIMYUH, UX OOO03HAYEHHUS W €AMHMIIbI, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIONTUE JTAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMH BEIIMUNHAM;

ONUCHIBATh HM3YyYECHHBIE JJICKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIECKTPUUECKHUE
ABJICHUS (TPOIIECCHI), HCIONB3Ys (U3MUECKHUE BEJIWYUHBI: JIIEKTPUUECKHUM 3aps,
ANEKTPUYECKOE MOJIe, HANPSHKEHHOCTh TNOJIS, MOTEHIHMAN, Pa3HOCTh ITOTEHIMAJIOB;
MpU OMHUCAHWUU MPABWIBHO TPAKTOBATh (PU3WUYECKUN CMBICI HCHOJIb3YEMbIX BEJIUYMH,
uX O00O03HAYEHUS] M E€JIUHHUIIBI; YKa3blBaThb (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HUYECKYIO BEIMUUHY C IPYTUMH BEITMYHHAMY;

aHAJIM3UPOBATH (PUBMUECKHE TMPOIECChl M SBJICHUS, HCIONB3ys (U3nUecKue
3aKOHbl M TPUHUMUIBL: 3aKOH BceMupHOro tsaroreHus, I, II u Il 3akonbl HeroToHa,
3aKOH COXPAHEHUs MEXAHUYECKOW SHEPTuHu, 3aKOH COXPAHEHUSI MUMITYJIbCa, MPUHIINI
CYyHEpHO3ULIUA CHUJI, NPUHUMUII PABHONpPABUS HWHEPUUATIBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHMSI BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHel KUHETHYECKOM HHEpruu TEIUIOBOIO JIBXKEHHSI MOJIEKYyd C aOCOIIOTHOMN
TEMIIEPAaTypOM, MEPBBIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsina, 3akoH KylioHa, mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYIUMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIUIIBI JIEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHX
YCTPOWCTB; pa3nuyaTh YCJIOBHS HX OE30MacHOTO WCIOJB30BAHMS B TOBCEIHEBHOU
KU3HU;

BBITIOJTHATh SKCIIEPUMEHTHI TI0 UCCIEAO0BAHUIO (PU3NUECKUX SBJIICHUI U MPOLIECCOB
C HMCIOJIb30BAaHUEM TPSIMBIX, U KOCBEHHBIX H3MEPEHUH, NpH 3TOM (HOPMYIUPOBATH
npobsieMy/3ajadyy W THUIOTE3y Y4e€OHOro OHKCHEPUMEHTa, COOUpaTh YCTaHOBKY
U3 MPEUIOKEHHOTO 000PYI0BaHUS, TIPOBOAUTH OIBIT U ()OPMYITUPOBATH BHIBOIBI,

OCYIIECTBJISTH MPSMbIE U KOCBEHHBIC U3MEPEHUS (DU3UUECKUX BEIUYHH, P STOM
BBIOMpPATh ONTUMAJBHBIM CIOCOO HM3MEPEHUSI W HCIOJIb30BaTh HW3BECTHBIE METOIbI
OLIEHKU MOTPEMIHOCTEN U3MEPEHHN;

UCCJIeI0BAaTh 3aBUCUMOCTU MEXKIY (U3HMUECKUMU BETMYMHAMU C UCIIOJIH30BAaHUEM
MPSAMBIX U3MEPEHUH, TIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOuull U rpaduKoB, JAeiaTh
BBIBO/IbI TI0 pE3YyJIbTaTaM UCCIIECOBAHHUS;

coOmo/IaTh TpaBWiia OE30MacHOTO TpyAa MpH TMPOBEIACHUU HCCIEIOBAHUN B
paMKax y4eOHOro JKCIEpUMEHTa, Y4e€OHO-UCCIEAOBATEILCKOM UM MPOEKTHOM
JIEATEIbBHOCTH C HCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOUCTB U J1aOOpPaTOPHOTO
000opyTI0BaHUS;
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pemath pacy€THbIE 3a/la4Ml C SIBHO 3aJaHHOM (PU3UUYECKOW MOJEINbI0, UCTIOJIb3YS
¢dbu3nyueckre 3aKOHbI M TNPUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/aud BbIOMpATH
(bU3NYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIE
JUisl €€ peleHus, MPOBOAMTH PAcUY€Tbl M OLIEHMBATh PEAIbHOCTb MOJYYEHHOTO
3HaY€HUs (PU3NYECKON BETUUUHBL;

pelaTh KadyeCTBEHHBIE 3aJlayd: BBICTPAWBATh JIOTMYECKH HENPOTHBOPEUUBYIO
LEMOYKY pacCyXJICHHM C ONOpod Ha M3YyUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuyecKkue sIBICHUS;

UCIOJIb30BaTh MPU PEHICHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTUM JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEPIpPETAlMM U MPEJICTABICHUS
y4eOHOM W  HAY4YHO-TIONYJSApHOW HWHMOpPMAIMKM, TOJYYEHHOM W3  Pa3IMYHBIX
UCTOYHHKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(POPMAILIHUIO;

OPUBOJUTH MPUMEPHI BKIIAJAa POCCUHUCKMX W 3apyOeKHBIX YYEHBIX-(PU3NKOB
B Pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIOJI30BaTh TEOPETHUECKUE 3HAaHUA MO (PU3UKE B IOBCEIHEBHOW KU3HU
Juisl obecrieueHusi O€30MacHOCTH MpU OOpalieHUuH ¢ OpudopaMud M TEXHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAaHEHUS 3I0pPOBbS M COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEJICHUS B OKPYKAIOLIEH CPEE;

paboTaTh B IpYIIE C BHINOJIHEHUEM PA3IMYHBIX COLUAIbHBIX POJIEH, INIAHUPOBAThH
paboTy TIpyIIbl, pPalUOHAIBHO pacHpeAeyaTh OOSI3aHHOCTH U IUIAHUPOBATh
JEATENbHOCTh B HECTAHJAAPTHBIX CUTYALMsIX, AJEKBATHO OLIEHMBATh BKJIAJ KaXXJI0TO
U3 YYaCTHUKOB I'PYIIbI B pELIEHUE paccMaTpUBaeMoOu MpoOIeMbl;

YUYHUTBIBATh TPAHULBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEH: TOUEeUHbII
ANEKTPUUECKUH 3apsijl, Iyd CBETa, TOYCUHbIH UCTOYHUK CBETA, s/IepHAsi MOJIEb aToMa,
HYKJIOHHAsI MOJIEIb @TOMHOTO siJipa IPU pelieHur GU3NYeCcKUX 3a/1a4;

pacrno3HaBaTh (pu3nUeckue sBIEHUS (IIPOLIECChl) U OOBSICHITH HUX HAa OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKA M KBAHTOBOM (DU3UKM: 3JIEKTpUUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJCUCTBUE
MarHUTOB, AJEKTPOMATrHUTHAs MHAYKIMS, JEHCTBUE MAarHUTHOIO TOJI Ha MPOBOJHUK
C TOKOM U JBIXKYIIMICS 3apsll, OJJEKTPOMATHUTHbIE KOJEOAHHSI W  BOJIHBI,
NPSIMOJIMHEMHOE pacipoCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE, HHTEpPepeHIus,
qupakuus W MOJdspU3alusl CBETa, AUCHEPCHs CBeTa, (POTORNIEKTpUUECKH 3(P(dEKT
(pororddexT), cBeToBOE naBICHHE, BO3HUKHOBEHHUE JIMHEMUYATOTO CIIEKTpa aToma
BOJIOpPO/1a, €CTECTBEHHASI U HCKYCCTBEHHAs PaAOAKTUBHOCTD;

ONMKCHIBATh M3YYECHHbIE CBOWCTBA BellecTBa (DJIEKTPUYECKHE, MArHUTHBIE,
ONTUYECKHE, FNEKTPUUECKYIO MPOBOJAUMOCTD PA3IMYHBIX CPEl) U DJIEKTPOMArHUTHbBIC
ABJIEHUS (IIPOLIECCHI), UCTIOb3Ysl (DU3UUECKUE BETUUMHBL: IEKTPUUECKUH 3apsi, cuiia
TOKa, DJJIGKTPUYECKOE HaIpsHKeHUE, BJIEKTPUYECKOE COIMPOTHUBICHHE, Pa3HOCTh
NOTEHLMAJIOB, 3JIEKTPOJABMKYIIAs CHia, paboTa TOKa, MHIYKUIUS MArHUTHOTO IIOJIA,
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cuna Amrmepa, cuia JlopeHua, UHIYKTUBHOCTh KaTYLIKH, SHEPTUsl AJIEKTPUUYECKOTO U
MarHuTHOTO TOJICH, MEePUOJ] U YacToTa KoJieOaHUM B KOJeOaTeIbHOM KOHTYPE, 3aps U
CHJIa TOKa B MPOIIECCE TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoyieOaHUU, (POKYCHOE
paccTOSIHME M ONTHUYEeCKash CWJia JIMH3bI, NPU ONUCAHUM TPABUIBHO TPAKTOBATH
(UBUYECKHI CMBICT MCTIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €IMHUIIbI, YKa3bIBaTh
(bopMyIIBI, CBS3BIBAIONINE JAaHHYIO (M3UYECKYIO BEJTUYUHY C APYTHUMH BEIMYNHAMH,

ONUCHIBATh W3YUYCHHbIC KBAHTOBBIC SIBICHUS U MIPOIIECCHI, UCTIONB3Ys (PU3NUECKUe
BEJINYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTAa CBETAa,
SHEPTUs U UMIYJIbC (OTOHA, EPUOJI MOTypacIiaa, YHEPTUS CBSA3H aTOMHBIX SIIEP, MPU
OMHUCAHWUU TPABWIBHO TPAKTOBATh (PU3UYECKHUI CMBICI HCIOJIb3YEMbIX BEJIWYUH, UX
0003Ha4YeHUsI W EIUHUIIBI, YyKa3bIBaTh dhopmyIbl, CBSI3bIBAIOIIINE JTAHHYIO
GU3NYECKYI0 BEIUYHMHY C JPYTMMH BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3NUECKOMN
BEJINYMHBIL;

aHAJTM3UPOBATh (PU3MYECKUE TMPOIECCHl M SIBJICHUSA, HWCIOIL3YS (Qu3nueckue
3aKOHBI M TMPUHIMIBE: 3aKOH Owma, 3aKOHBI TOCJIENOBATEIBHOTO M MapaJIeIbHOTO
COCOUHEHUS NPOBOJHUKOB, 3akoH Jlxoyns—JleHma, 3akOH 3JIEKTPOMAarHUTHOU
WHIYKINY, 3aKOH TMPSIMOJMHEHHOTO pPacHpOCTPAHEHUS! CBETA, 3aKOHBl OTPAKCHUS
CBETa, 3aKOHbI MIPEJIOMJICHHS CBETa, ypaBHEeHUE DiHIITelHa i GporoaddexTa, 3aKoH
COXpPAaHEHMS DHEPrUH, 3aKOH COXPAaHEHUs HMIIYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAJia, 3aKOH COXPAaHEHUsI MacCOBOIr0 YHCIIa, MOCTyJaThl bopa, 3akoH
paJMOAaKTUBHOIO paclajia, Mpu 3TOM Pa3iuydyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

ONpPENEIATh HAIpPaBICHUE BEKTOpPA WHIYKIMM MArHUTHOTO IMOJS MPOBOJHUKA
C TOKOM, cuibl Amriiepa u cuibl JIopeHna;

CTPOUTH U ONMHUCHIBATh M300pa)keHUE, CO3/1aBaeMO€ IJIOCKUM 3€pKajioM, TOHKOM
JIMH301;

BBITIOJIHATD DKCIIEPUMEHTHI TI0 UCCIICIOBAHNIO (DM3UUECKUX SIBICHUN U MPOIECCOB
C HCIOJIb30BaHUEM TPSIMBIX, U KOCBEHHBIX HM3MEPEHUU: MpH 3TOM (POpMyIHUpOBaAThH
npobsieMy/3ajadyy W THUIOTE3Y Y4eOHOro OJKCHEPUMEHTa, COOMpaTh YCTAHOBKY
13 MPEI0KEHHOTO 000pYI0BaHUS, POBOUTH OMBIT U (P OPMYJIUPOBATH BHIBOJIHI,

OCYIIECTBJISTH MPSMbIE U KOCBECHHBIC U3MEPECHUS (DU3UIECKUX BEIUYHH, P STOM
BBIOMpPATh ONTUMAJBHBIM CIOCOO HM3MEPEHUS! W HCIOJIb30BaTh HW3BECTHBIE METOJIbI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

UCCIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIUMYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN: TpPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTAThI
MOJTY4YEHHOU 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH B BUAC TaOIHI] U rpadUKoOB, JeIaTh
BBIBO/IbI 10 pe3yJIbTaTaM UCCIIEOBaAHMUS;

cobyoaaTh mpaBuiia OE30MAacHOr0 TpyJa MpH MPOBEICHUHM HCCIIEAOBaHUN B
paMKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM W  MPOCKTHON
NESATETPHOCTH C WCIOJIB30BAHMEM HW3MEPHUTEIBHBIX YCTPOWCTB W J1A0OPATOPHOTO
000pyIOBaHUS;
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pemarh pacuy€THBIC 3a7a4M C SIBHO 33JaHHON (DPM3MYECKOM MOJEINBI0, UCIIONb3YS
dbuznyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHajIW3a YCIOBUS 3aJayd BHIOMpPATh
(bU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUecKue BEIMUYUHBI U (HOPMYJIbI, HEOOXOIUMBbIC
Uil €€ pelIeHUs, IPOBOJAWTH pACUYETHI M OLEHUBATh PEATBHOCTH IMOJYYEHHOTO
3HaYeHUS (PU3NUECKON BETUINHBL

pemaTh KauyeCTBEHHBIE 3a/1aud: BBICTPAMBATH JIOTMYECKU HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyX IEHUW C OMNOpOM Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuznyeckue sIBICHUS;

UCIIOIb30BaTh MpPHU PEIICHUU Y4eOHBIX 3a/lad COBPEMEHHbIE MH(OpPMAIMOHHbIC
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALNU M MPEICTABICHUS
y4eOHOM W  HAYYHO-TIOMYJSipHOW WHGOpMAIMM, TIOJYYCHHOW W3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

OOBSICHSTH MPUHIIUIIBI JACUCTBUSI MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMUCTB,
pa3nuyaTh yCIOBUS UX 0€30MaCHOr0 UCTIOIb30BaHUS B TTOBCEIHEBHOM KU3HH;

MPUBOJUTH MPUMEPHl BKJIaJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOMIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B TOBCEIHEBHOW JKU3HU
JUIsi oOecrieueHusi O€30MaCHOCTH MpU OOpalieHHuH ¢ TpudopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, ISl COXPAHEHUSI 3J0pOBbSi U COOJIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBE/ICHUS B OKPY KAIOLIEH CPEJIE;

paboTath B IPyIIE C BHIMOTHEHUEM PA3IMYHbBIX COLUATBLHBIX POJIEH, TUTAHUPOBATh
paboTy TpYIIbI, palMOHAIBHO paclpeAeyiaTh OO0S3aHHOCTH U IUTAHUPOBATH
JEATENbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, AJICKBATHO OLECHUBATH BKJAJ KaXJIOTO
13 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.
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4. TEMATHYECKOE IINIAHUPOBAHUE

Ne [IporpammHuoe conepxanue, Tema 3aHATUSA KomnnuectBo B Tom uncne [Ipeametnsie (I1P) u
ILI1. 4acoB VP 113 K Cp nuaHocTHbIe (JIP)
pe3yJIbTaThI
1 kype, 1 cemecTp
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Conep:xkanue: Ousnka — Hayka o npupoje. HaydHnble MeTOAbI TO3HAHUS OKPYIKAIOUIETO
Mupa.
Pouitb 3kcTIeprMeHTa U TEOpUH B MPOIecce TIO3HAHUS MIPUPOIBEL. DKCIEPUMEHT B (PH3HKE.
MonenmupoBanue GU3NIECKUX IBICHUN U mporieccoB. Hayunsie runoTessl. duszndeckue
3aKOHBI U TCOPpUH. rpaHI/IIII)I MNPUMCHUMOCTHU (1)I/I3I/I‘~IGCKI/IX 3aKOHOB. HpI/IHIII/IH
cooTBeTCTBUA. Porb 11 MecTo Qu3uKy B HOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI
MHpA, B IPAKTUYECKOH IS TEIbHOCTH JIO/IEH.
1 T3.1 ®usuka U METOJIbl HAYYHOTO TTO3HAHUS 2 2 0 0 0 I1P 1, ITP 2,I1P 3, I1P 4
JIP 2.1
Pa3nen 2. Mexanuka (8 4) 8

Copep:xanue:

Mexannueckoe AsikeHre. OTHOCHTENIBHOCTh MEXaHUYECKOr o IBMKeHus. Cucrema
oTcuéra.

Tpaexropusl.

Ilepememnienue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUAIbHON TOUKH, X MPOEKLUH Ha OCH CUCTEMBI

koopauHat. ClokeHue TIepeMENICHUH U CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOIMHENHOE IBH)KEHUE.

I'paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U IEpEMCTICHHS
MaTepuabHON TOUYKH OT BPEMEHHU.

CBoOoaHoe najgenue. Y ckopeHne cBOOOJHOTO MaleHHUSI.

Kpuonuneiinoe nrxenue. J[BuxeHne MaTepuaaIbHOU TOUKH IO OKPY>KHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJI0Bas

CKOpOCTB, TMHEHHas cKopocTh. [lepros u qacToTa oOpareHus.
IlenTpocTpemMurenbHOe yeKkopeHue. TeXHUUECKUe yCTPOUCTBA U IIPAKTUUECKOE
MPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSIIOB, LIEMHbIE U pEMEHHBIE NIEpeJaun
IIpunnun otHocuTensHOCTH "anunes. [lepBeiit 3akon Herotona. MHepuuanbHbie
cuctembl orcuéTta. Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoil 3akoH
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HeroToHa 11151 MaTepuanbHON TOUYKH.

Tperuit 3akoH HploTOHA 1151 MaTepUAIbHBIX TOYEK.

3aK0H BCEMHUPHOTO TATOTCHUSI.

Cuna tspxectu. [lepBas kocmuueckas ckopoctb. Cuia ynpyroctu. 3akoH ['yka. Bec tena.
Tpenne. Bunbl Tperns (1OKOsI, CKONBXECHUS, KAUCHHS).

Cuna tpenus. Cyxoe TpeHHE.

Cuuia TpeHUsI CKOJIBKEeHUS U cuiia TpeHus nokosi. Koagdununenr rpenus. Cuna
CONPOTHBIICHUS IIPU ABMKCHUHU TeJA B AKUAKOCTU WIH Tase.

[MocTynarensHoe 1 BpalaTenbHOe IBIKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaleHus. [lnedo cuiibl. YcnoBus paBHOBECHS
TBEPAOrO TENA.

TexHnueckue ycTpoicTBa U MPAaKTUUECKOE MPUMEHEHNE: TOAIUITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB

MMnynsc MaTepHaaIbHON TOUKHM (TeJa), CHCTEMBI MaTEpHUANbHBIX TOUEK. VIMITyJIbC CHUIIBI U
U3MEHEHUE UMITyJIbca TeNla. 3aKOH COXpaHeHMs UMITyNbca. PeakTHBHOE ABMXKEHHUE.
Pa6ota cuibl. MOIHOCTE CHITBL.

Kunernueckas sHeprus MaTepuaibHOM TOUkU. TeopeMa 00 N3MEHEHHH KHHETHYECKOM
SHEPrUu.

[otenmmansHas sHEeprUs. [loTeHIIMANEHAS YHEPTHA YIIPYTO 1e(hOPMHUPOBAHHON
TPY>KUHBI.

[NorennmanbHas sHEpTUs Tesa BOJIM3HU MOBEPXHOCTH 3eMiH. [loTeHnmanbsHble 1
HernoTeHIUaIbHbIe CHIIbl. CBs3b paOOThI HETOTEHIMAILHBIX CHII C U3MEHEHHEM
MEXaHHUECKOW IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYeCKOH SHEepTuu.
Vipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYeCKHe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, NPy KUHHBIN
MHCTOJIET, IBUYKEHUE PAKET.

2 Tema 1. Kunemaruka
T3.2 Mexanndeckoe IBHKECHUE.

[\

3 [13.1 PaBHOMEpHOE 1 PABHOYCKOPEHHOE MPSIMOJIMHEIHOE
JIBIDKEHHE.
KpuBoauHelHOE IBUKEHUE.

4 Tema 2. /lunamuxa
T3.3 3akonsl HeroTOHA. 3aKOH BCEMUPHOI'O TATOTECHHSI.

5 Tema 3. 3akoHbl COXpaAHEHUA 8 MEXAHUKE
I13.2 3aK0H cOXpaHEHUs UMITYJIbCA. 3AKOH COXPAHEHUS

ITP 5, I1P 6
JIP 2.1, JIP 5.1- 5.3,
JIP 6.1- 6.4 JIP 7.1-7.7
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MEXaHUYECKON IHEPTUH.

Pazgen 3. Mosiekyasipaas pusuka u tepmogunamMuka (10 4)
Copnep:xxanne: OCHOBHBIE TMOJIOKEHMSI MOJIEKYJIIPHO-KUHETUYECKOM Teopuu U uX
OTBITHOE 000CHOBaHME. BpoyHOBCKOE IBIKEHUE.

Ouddysusa. Xapaktep IBHKEHUS W B3aMMOJCWCTBMS YacTUIl BellectBa. Mojenu
CTPOCHHS Ta30B,

JKUAKOCTEH U TBEPIBIX TNl M OOBSICHEHHE CBOICTB BEIIIECTBA

Ha OCHOBE 3THX Mojened. Macca m pasmepsl Moiekynl. KommuecTBo BemiecTsa.
[ocrostaaas ABoranpo. TermnoBoe paBHOBECHE.

Temneparypa u e€ n3mepenue. lllkana remneparyp Llenscust. Mogens uaeanpHoro rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UACAIBHOTO rasa.
AGcomoTHas TemIeparypa Kak Mepa CpeiHel KHHETHYEeCKOH JHEPIrUU TeIIOBOTO
JBIDKEHUS YaCTHIL Ta3a.

[Ikana Temnepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHHe MenaeneeBa—Knanelipona.
3akon [lanproHa. M3omporeccsl B HUAEaNbHOM Tra3e € IOCTOSHHBIM KOJHMYECTBOM
BEIIIECTBA.

I'padmaeckoe nmpeacraBieHne H30IPOLECCOB: H30TEPMa, H30X0pa, H300apa.

TexHnueckue ycTpolCTBa M MPAaKTHYECKOE IPUMEHEHUE: TEPMOMETD, OapoMeTp
TepmoauHaMuyeckass cucteMa. BHYTpeHHss SHeprus T€pPMOAUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHHSI.

KonndecTBo TerioTsl U padboTa.

BHyTpeHHA »SHeprus OJHOAaTOMHOIO HJEalbHOTO Tasza. Buasl Terulonepenayn:
TETIONPOBOIHOCTD, KOHBEKIINS, U3TyUeHHE. Y IesbHas

TEeIIOEMKOCTB BelecTBa. KoaM4ecTBO TEIIIOTH! IpH TeIionepeaaye.

[NonsTre 06 annabarHoM mporecce. I1epBblil 3aK0H TEPMOIUHAMUKH.

[IpumeneHnne mepBOoro 3akoHa TEpMOAMHAMHUKM K u3ompoueccam. [ 'padudeckas
HHTEpIIpeTanus padoThI rasa.

Bropoii 3aK0H TEpMOAMHAMUKH.

HeoGpatumocTs mporieccoB B MPUPO/IE.

TeruioBble MaluHbI. [IpUHIMIBL AEACTBUS TEMJIOBBIX MAILIUH.

IIpeobpazoBaHus SHEPIUU B TEIJIOBBIX MAIIMHAX.

Koapunment nonezHoro qedcTBHs TEIIOBOM MAIIMHBI.

Hukn KapHo 1 ero k03 HUITHEHT TONE3HOTO NSHCTBUSI.

DKkoyoruyeckue npooIeMbl TEMIIOIHEPTETUKH.

TexHnueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHNUE:!

JIBUTaTellb BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOMIIbHUK,

KOHJIUIHOHEP
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[TapooGpazoBanue u KoHAeHcamA. Vcrnapenue u KuneHue.

AOGcomroTHasT W OTHOCHTENbHAs BIAXHOCTh BO3Ayxa. HachlmeHHBIH map. YjaenpHas
TEIJIOTa MapooOpa3oBaHusl. 3aBUCHMOCTh TEMIEPATyphl KUIICHHUS OT JaBieHus. TBEpmoe
teno. Kpucrannnyeckue u amopdHsie Tena. AHU30TPONHSI CBOMCTB KpUCTALIOB. XKunkne

kpuctamisl. CoBpeMeHHbIe MaTepHansl. [InaBienue u

KpUCTaTM3anus. Y ienpHas Teriora miasiaeHus. Cyomumarust.

VYpaBHeHue TernioBoro danaHca. TexHUuecKre YCTPOUCTBA M MPAKTUUECKOE IPUMEHEHHE:
TUTPOMETP M TICUXPOMETD,

KaJOpUMETp, TEXHOJOTUH TIONyYEHUs] COBPEMEHHBIX MAaTepHajioB, B TOM UHCIE
HaHOMAaTEePHAIOB, HAHOTEXHOJIOTHH

6 Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUYUECKOU meopuu
T3.4 OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH
U7eaNbHOTO ra3a.

7 I13.3 YpaBuenue MenneneeBa—Kianeiipona.
N3onpomneccsl.
8 Tema 2. Ocnosvt mepmoouHamurku

T3.5 BHyTpeHHsIs 3HEPTHUS TEPMOANHAMHYECKON CUCTEMBI 1
CHOCOOBI €€ U3MEHEHHS.

9 CP. 1 IlepBblil 1 BTOPOI 3aKOH TEPMOIUHAMUKH.
TemoBele MalIVHBIL.

10 Tewma 3. Arperatable cOCTOsAHMS BemiecTBa. Ma3zoBble Nepexoabl
T3.6 ArperaTHbie
COCTOSIHUS BenlecTBa. @a30oBble NEPEXOAbl

TP 7, TIP 8
JIP 1.1.-1.5
JIP 6.1-6.3

Paznen 4. daextpoannamuka (12 1)

Copep:xxanue: DICKTpU3AIMsl Tel. ODJEKTpUUYCCKUH 3apsn. [IBa BHAa SIEKTPHUSCKUX
3apsanoB. [IpoBogHuKY,

JURJIEKTPUKU U TIOJTYIPOBOJHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsia.
B3aumoneiicTBue 3apsiioB. 3akoH

Kynona. ToueuHblli sJeKTpUyYeCKUd 3apsn. IaekTpuueckoe moje. HampsxkEHHOCTDH
SJIEKTPUYECKOTO Tmoyd. [IpUHIMI CyNmepmo3uiuyd JIEeKTpUYecKuX mojieil. Jlunuu
HanpsKEHHOCTH JIEKTPUYECKOTO MOJIA.

Pabora cun  anekrpocTatuueckoro mojsi.  IloreHrwan. Pa3HOCTh  MOTCHIIMANIOB.
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ITpOoBOHUKY U TUAIEKTPUKH B

ANEKTPOCTATHYECKOM Tojie. JMdrekTpudeckass MPOHHUIAEMOCTh. DJIEKTPOEMKOCTB.
Konpnencarop.

ONeKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTOpa. OHEprus 3apsHKEHHOro KOHIEeHcaTropa.
TexHuyeckue ycTporucTBa U MPAKTUIECKOE MPUMEHEHHE: ANEKTPOCKOIL, SIEKTPOMETP,
JJIEKTPOCTaTUYECKas  3aluTa, 3a3¢MJICHHE  DJICKTPONPUOOPOB, KOHJIEHCaTop,
KOMMPOBAJIBHBIN anmnapatr, CTpyHHBIN IpUHTEP

ONeKTpUIecKuii TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKAa. VICTOYHHKH TOKA.
Cuta Toka. [TocTOSTHHBIN TOK.

Hamnpsoxenue.

3akon Owma ansg  ydYacTKa TIIeMd. OJJEKTPHUECKOE CONPOTHUBICHHE. Y IENBHOE
comnpoTuBlieHUE BelecTBa. [locnenoBarenbHoe, NapajuielbHOE, CMEIIAHHOE COEANMHEHUE
TIPOBOTHUKOB.

Paborta 371eKTpHUeCKOro TOKa.

3akon [Ixoyns—Jlenna. MOIIHOCTh ANEKTPUUECKOTO TOKA. DIEKTPOJABUKYIAS CUJA U
BHYTPEHHEE CONPOTUBIICHNE HCTOYHHKA TOKa. 3akoH OMa /sl TOTHOHN (3aMKHYTOH)
aJeKTpuuecKoi enu. KopoTkoe 3aMbIKaHHe.

ONeKTpoHHAs MPOBOMUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTHh  COMPOTHBICHHS
METaJIJIOB

OT TEMIIEPATYPHI.

CBepXIpoBOAUMOCTb.

OnexTpuueckuil Tok B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

IonynpoBonuuku. CoOOCTBEHHAass ¥ NPUMECHAs IMPOBOIAMMOCTh IOYIPOBOJIHUKOR.
CaoiicTBa

p—n-miepexoa.

[MomynpoBoAHUKOBEIE IPHOOPHI.

DNeKTpUIECKUii TOK B paCTBOpaxX M pacIiaBax dIEKTPOIUTOB.

DNEKTPOIUTHYECKAS JUCCOUUALUS. DIEKTPOIIU3.

DNeKTpUYECKHUid TOK B razax. CaMOCTOSITENBbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MosHus.
[Ina3ma.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, HICTOYHHUKH TOKa,

JJIEKTPOHATPEBATENIbHBIE MPHUOOPHI, AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COTIPOTHBIICHUS, BAKYYMHBIH THOJ, TEPMUCTOPEI U (POTOPE3UCTOPEI,

IOy TIPOBOTHUKOBBIH IO,

rajgbBaHMKA

11 Tema 1. Dnexrpocrartuka
T3.7 IlpoBoiHUKH,

TP 9, ITP 10, TIP 11,
TP 12, TIP 13
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JUDJICKTPUKHU U MOJYIIPOBOAHHKH.

12 | T3.8 Hanpsik€HHOCTD 3JEKTPUUYECKOTO TOJISL. 2 2 0 0 0

13 T3.9 Dnexkrpoémrocts. Konaencarop. 2 2 0 0 0

14 Tema 2. I[locTosHHBIH 3NeKTpUYeCcKUil TOK. TOKU B pa3iaMdHbIX cpeaax 2 2 0 0 0
T3.10 3akon Oma i yuacTka nenu. [locienoBarensHoe U napaienbHOE
COETUHEHNE TIPOBOIHUKOB.

15 T3.11 1 1 0 0 0
[ToaynpoBOAHUKHY.

16 T3.11 1 1 0 0 0
KontponbkHas pabora.

17 K.1 Dnextpuyeckuil TOK B pa3IdyHbIX Cpeax. 1 0 0 1 0

18 K.1 Koncynsrarms. 1 0 0 1 0

Hmozo 3a 1 cemecmp

32y

JIP 2.1
JP3.1-3.2
JIP 7.1-7.2

1 kypc, 2 cemecmp

Pasnen 4. daexkrpoaunamuka (4 1)

Conep:xanue.

TTocTossHHBIC MATHUTHL.

BzaumopelicTBre TOCTOSHHBIX

MarHuToB. MaraurtHoe nosie. BeKTop MarHUTHON MHAYKLUH.

[IpuHnun cynepno3uuy MarHUTHBIX Nojael. JIunuu

MarHuTHON MHIYKIMU. KapTrHa IMHUN MarHUTHOW WHYKITHUH TTOJIS

MOCTOSTHHBIX MAarHuTOB. MarHuTHOE TMOJie MPOBOJHMKA C TOKoM. KapTuHa nuHUN
WHAYKIIUH MarHUTHOTO TOJISI AJTMHHOTO TIPSMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHUKA, KATYyIIKU ¢ TOKOM. OmbIT Jpcreaa.

B3aumoneiictBue npoBoAHUKOB ¢ TOKOM. Cuiia Ammepa, e€ MoyJib U

HanpaBieHune. Cumma Jlopenma, e€ Momynms W HampaBicHHe. J[BIOKeHHE 3apsuKCHHOU
YaCTHUIIBI B OJJHOPOJIHOM MarHuTHOM moiie. Padora cuibl Jlopenna.

SIBneHue 31eKTpoMarHuTHOM HHAYKIUH. [I0TOK BeKTOpa MAarHUTHOM MHAYKLHU.
DNEeKTPOABMKYIIAS CHIIa MHIYKIUH.

3aKoH 3eKTpoMarHuTHOH nHaykmuu Papanes.

BuxpeBoe »nekTprudeckoe moje. DIEKTPOABIKYIIAas CHJIAa WHAYKIUH B IMPOBOIHUKE,
JBIDKYIIEMCS TIOCTYTIATEbHO B OMHOPOIHOM MarHUTHOM TIOJIE.

IIpaBuino Jlenua.

WMHIYyKTUBHOCTD. SIBICHHE CAaMOMHAYKIHH. DICKTPOABMKYIIASI CHIa CAMOMHIYKIIHH.
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DHeprus MarHUTHOTO TIOJIST KaTYIITKH C TOKOM.

DONeKTpOMarHuTHOE Tmoyie. TeXHUYeCKHe YCTPOHCTBA W TPAKTHYECKOE IPHMEHEHHE:
MOCTOSSHHBIE MAarHUTHI,

3JIEKTPOMAarHUThI,

JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL,

WHIYKUHOHHAs NeYb

19 113.4 Cuna Amnepa. Cuna Jlopenua.

20 I13.5
3aKOoH AIIEKTPOMAarHUTHOW WHAYKIINH.

TP 9, ITP 10, TTP 11,
TP 12, TIP 13

JIP 2.1

JIP3.1-3.2

JIP 7.1-7.2

Pa3nen 5. Kosiebanus u BoJIHbI (8 1)

Conep:xanue: KonebarenbHas cucrema.

CBo0Oo/HbIE MeXaHUUecKHe Kosebanus. ['apmMoHueckne

kosrebanus. [lepuon, gacToTa, aMImuTyAa u gasa konebanuit. [IpyXKUHHBIA MasTHUK.
MaremaTtnueckuii MasgTHHK.

YpaBHEHHE TApMOHUIECKUAX

konebanuii. [IpeBparienue SHEPTUN IPH TAPMOHHYIECKIX KOJIEOAHISX.
KonebatenbHbIH KOHTYP.

CBOOOHBIC AIIEKTPOMATHUTHBIC KOJICOAHUS B HICATEHOM

KOJICOATEIbHOM KOHTYpE. AHAIOTUS MEKIY MEXaHUYCCKIUMU U

3JIEKTPOMArHUTHBIME KoyieOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B
H/ICaTbHOM KOJIE0aTeIbHOM KOHTYPE.

[peacraBnenue o 3aTyxalonux KojaeOaHusx. BeIHYKIEHHbIE MEXaHUYECKHE KOJIeOaHusI.
Pesonanc. BeinyxaeHHble

AJIEKTPOMAarHUTHEIE KoneOanus. [lepeMeHHBIH TOK.

CuHycouJanbHbIN epeMeHHbIA TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMILTUTYJHOE U
JIEHCTBYIOIICEe 3HAUCHHE CIUTBI TOKA U HanpspkeHus. Tparcdopmatop. IIponsBoacTso,
nepenaya u norpediieHue

3IEKTPUUECKON SHEPTHUH.

DKOJOTHIECKUE PUCKU

TIPY TIPOM3BOJICTBE DIICKTPOIHEPTHH.

Kynberypa ucrons3oBaHus

AJIEKTPOIHEPTUH B IOBCETHEBHOMN KU3HU.

TexHUYECKUE YCTPOUCTBA U TIPAKTHUCCKOE TPUMEHCHUE:

ANEKTPHYCCKUI 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUU

3IeKTponepenay
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MexaHnuecKue BOJIHBI, yCIOBUS pactpocTpaneHust. [lepuos.

CKopoCTh pacpoCTpaHEHHs 1

JUTMHA BOJTHEL [lomepeunsle u poaonsHble BONHBL. MHTEpdepennns n nudpakmys
MEXaHUYECKUX BOJIH.

3Byk. CKkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
ONeKTpOMarHuTHbIE BOJHBI.

VYcnoBus u3itydeHus

3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opuenrtanus Bektopos E, B,

V B 3JIEKTPOMAarHUTHOHN BOJIHE.

CBo¥iCTBa AIIEKTPOMArHUTHBIX BOJIH: OTPasKeHUE, IPEIIOMIICHHE,

noJsipu3anys, A pakiyst, HHTepdeperiust. CKopocTb 3JEKTPOMATHATHBIX BOJIH.
IITkana 351eKTpOMarHUTHLIX BOJH. IIpuMeHeHue 3NeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

ITpuHIUNIBI pagnocB3M U TeneBUeHUs. Pannonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHHE
OKpY’KarolIel cpeabl.

TexHu4uecKkue yCTponCcTBa U IPAKTHYECKOE IPUMEHEHNE: My3bIKalIbHbIE HHCTPYMEHTHI,
YIIBTPa3ByKOBasi TUarHOCTHKA

B TEXHHUKE M MEJULIMHE, pajiap, paJlonpHEMHHIK, TEIEBU30p, aHTeHHA, Tenedon, CBY-
rnevp

I'eomerpuueckas onTuka.

[IpsmonuHeiiHOE pacipocTpaHEHHE CBETa B OJHOPOAHOU cpefe. JIyu cBera. ToueuHsit
HCTOYHUK CBETa.

OtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. IlocTpoeHne

n300pakeHNH B IUIOCKOM 3epkaie. [Iperomnenne cBeTa. 3aKOHBI IPETIOMIICHHUS CBETA.
AGCOMIOTHBIN

MoKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHslil yron NoaHoro
BHYTPEHHETO OTPaKCHUSI.

Hucnepcus ceera. CnoxkHbIi cocTaB 6enoro cera. Lger.

Cobwuparomyie 1 paccenBaronye JUH3bI. ToHKast 1rH3a. POKyCHOE paccTosiHNE U
OINTHYECKasi Cuila TOHKO# TnH3bL. [locTpoeHne n300pakeHnii B COOMPAIOIINX U
paccenBaronux auH3ax. @opMysa TOHKOH TUH3BL. YBEIMUYCHHE, 1aBaeMOe JIMH30M.
IIpenensl NPUMEHUMOCTH FEOMETPUUECKON ONITHUKH.

BonHoBas ontuka. MHTepdepenius cera. KorepeHTHbIE HCTOUHHUKH.

YcnoBust HAOMIOICHNS MAKCUMYMOB I MHHUMYMOB

B MHTEP(EPCHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.
Judpakuus ceera. Judpaxkunonnas pemérka. Y cioBre HaOIIOICHHS TIIaBHBIX
MaKCUMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa

Ha nudpakunoHnyo pemérky. [lonspuszanus cera. TexHUYSCKIE YCTPOHCTBA U
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NpakTHYeCKOe NPUMEHEHUE: OYKH, JIyTa, (horoarnmnapar, MpoeKIMOHHbIH anmnapar,
MHKPOCKOII, TEIECKOII, BOJIOKOHHAS ONTHKA, AN(PAKIHOHHAS PENIETKA, MOISIPOUST

21 Tema 1. Mexanudeckue U dIEKTPOMarHUTHBIC KOJIeOaHUs
CP.2 MexaHHYEeCKHUE U JIEKTPOMATHUTHBIC KOJICOaHHS

22 Tema 2. MexaHn4eckue U 3JIeKTPOMarHUTHBIE BOJTHBI
T3.12 MexaHnuecKue 1 3NeKTPOMAarHUTHBIE BOTHBI

Tewma 3. [loniepednbie U MPOIOIBLHBIE BOJIHBI.
T3.13 Ilonepeunsle 1 NPOJOIBHBIE BOJHBI.

Tema 4. CBolicTBa 37I€KTPOMarHUTHBIX BOJTH
T3.14 CpoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

23 Tema 5. OnTuka
[13.6 3aK0oHBI OTpakCHUS ¥ MIPEITOMIICHHUS CBETA.

24 T3. 15 BomaoBasg onTuka.

T3. 16. 3akoHBI IPETOMIIEHHUS CBETA.

T3. 17. Texuuueckue yCTpoiicTBa U MPaKTUUYECKOE IPUMEHEHHUE.

TIP 14, TIP 15, TP 16,
TP 17, TIP 18, TIP 19
JIP 5.1-5.2
JIP 6.1-6.3

Pa3znen 6. OcHOBBI crIeUAJIBLHON T€OPUH OTHOCUTEJIBHOCTH (2 1)
Couepmaﬂne: HOCTyJIaTLI CHeIIPIaJIBHOﬁ TCOPUUN OTHOCUTCIbHOCTU: MHBAPHUAHTHOCTD
MOAYJIST CKOPOCTHU CBETA B BAKYYMC, IPUHIHNIT OTHOCUTCIIBHOCTU OWHIITEHHA.
OTHOCUTEIBHOCTh

OJHOBPEMEHHOCTH. 3aMeLlJ'IeHI/Ie BPEMCHH U COKpALICHUEC NJINHBI. 3Hepr1/151 1 UMITYJIBC
PENATHBUCTCKON YacTUIlBl. CBSI3b MACCHI C SHEPTHEH U UMITYJIECOM PEIATUBUCTCKOI
YaCTHUIIBl. DHEPIHUs OKOsI

25 T3.18 OcHOBHI cIeMATEHON TEOPHUH OTHOCUTEIEHOCTH

T3. 19. OTHOCHTENBHOCTH OTHOBPEMEHHOCTHU

T3 20. DHeprus moxos

Pa3znen 7. KBanroBasi pusuxa (5 4)
Conepxanue: @otonsl. Popmyia [lnaHka cBsi3u S3HEPruK POTOHA C €r0 YaCTOTOH.
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DHeprusi 1 UMIyYJIbC POTOHA.

OtkpsiTHe 1 uccienoBanne Goroapdexra. OnbiTel A.I'. CroneroBa. 3aKOHbBI
¢dororddekra. YpaBHeHHe

DuiHmTeitHa 1 potosddexra.

«Kpachas rpanuna» poroadpdexra. lapnenue cera. ONbITHI

I1.H. JIeGenena.

XUMHYECKOE NEUCTBUE CBETA. TEXHUYECKUE YCTPOMUCTBA U MPAKTUUECKOE IPUMEHEHHE:
(dbotoanemeHT, POTOAATUMK, COTHEUHAsI OaTapesi, CBETOIUO

Mognenb atoma Tomcona. OnbiTel Pesdepdopa o paccesHuio

o-dactul. [Inanerapnas monens aroma. I[loctynars! bopa.

W3znydenne u nornomeHne GOTOHOB NPH IEPEXOAE aTOMa C OJHOTO YPOBHS IHEPTUH Ha
Japyroil. Buasl ciektpoB. CieKTp ypoBHEH SHEPIUU aTOMa BOAOPOJIA.

Bonnossle cBoricTBa yactull. Bonnsl ae bpoiina. KopnyckynisspHo- BOIHOBOH TyanusMm.
CrioHTaHHOE U BBIHYKICHHOE U3ITyUIEHHE.

TexHuueckue ycTporucTBa U MPAaKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbBIN aHAIU3
(ciekTpockotr), Ta3ep, KBAHTOBBIN

KOMITBIOTEP

OKCIEepUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHUS SIpa.

OtkpsiTHE paanoakTiBHOCTH. OnbITE Pesepdop/a o onpepeneHuto cocraBa
panmoakTuBHOTO M3Iy4eHus. CBoiicTBa anb(da-, Oeta-, raMMa-u3rydeHus. Biausane
PagrOaKTUBHOCTH HA )KUBBIC OPTaHM3MBI.

OtkpbITHE IPOTOHA U HelTpona. HyknonHas Mozens siipa ['eiizen6epra-l1Banenko.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsl.

Anba-pacna. DJIeKTPOHHBINA U TIO3UTPOHHBIH OeTa-pacnai. ['amMMa- uznyuenue. 3aKoH
PannoaKkTUBHOTO pachaja.

DOHeprus cBs31 HyKJIOHOB B SI/Ipe.

Snepusie cuisl. Jledext Maccrl siapa.

SInepHble peakuuu. Jlenenue u CUHTE3 sAEp.

Snepusiit peaxkrop. Tepmosaepuslil cuntes. [IpobiaeMbl M HepCHIEKTUBHI SIEPHON
SHEPTETHKH.

DKOJIOTHYECKNE ACTIEKTHI SIIEPHON SHEPTETHKH.

OneMeHTapHbIe YacTULbL. OTKpPBITHE TO3UTPOHA.

Merto/ bl HAOMIONEHHS U PETHCTPALIMY JIEMEHTAPHBIX YaCTHII.
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OyHnamMeHTa bHbIE B3aUMOACUCTBUS. EMMHCTBO (DM3HYECKOM KapTHHBI MHUpA.
TexHnueckue yCcTpoicTBa U MpaKTHUECKOE MPUMEHEHNE: TO3UMETp, kKamepa BuiibcoHa,
SITEPHBINA peakTop, aToMHasi bomba

26 Tema 1. DireMeHTBI KBAHTOBOM OIITHKHU
T3.21 DaeMeHTHI KBAHTOBOI ONTHUKU

Tema 2. DHEprus U UMITYJIHC (GOTOHA
T3.22 Dueprus u umnyibe GOTOHA

Tema 3. YpaBuenue DiHmreliHa 111 GoTOdIPPeKTa
T3.23 YpaBHeHue
OuiHmTerHa 11 porodddekra.

27 Tema 4. Ctpoenue aroma
T3 .24 Ctpoenue aToma

Tema 5. Monenb atoma Tomcona
T3.25 Mogens atoma ToMcoHa

Tema 6. [ImanerapHas Momens aToMa
T3.26 IlnanerapHas Moens aToMa

28 Tema 7. AToMHOE STPO
T3.27 AtomHoe s11po

Tema 8. DHEprus CBA3HM HYKIOHOB B SIIIPE

T3.28 DHeprus cBsI3u HyKJIOHOB B sJIpe

Pa3zgea 8. duiemenTbl acTpoHoMuM U actpopusuku (4 4)
Copnepxxanue: DTanbl pa3BUTHA acTpoHOMHH. [IpukitagHoe 1 MUPOBO33pEHUECKOE
3HAYEHNUE ACTPOHOMUU.

Bup 3Bé3nHoro HebGa. Co3Besnust, ipKue 3BE3/IbI, IUTAHETHI, UX BUANMOE JIBIKCHHUE.
Conneunas cuctema. Connune. ConmHeuHast akTUBHOCTB. VcTouHMK sHeprun CoHIa U
3B€E311. 3BE3/bI, MX OCHOBHEIE

XapaKTepUCTHKH. J(narpaMma «CIeKTpaIbHbIA KJIacC — CBETHMOCTEY. 3BE3BI TITaBHOM
MOCIIE0BATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTb» AT 3BE3] INIaBHOU
nocienoBaTeIbHOCTU. BHyTpeHHee cTpoenue 38¢34. CoBpeMEHHbIE IPECTABICHUS O
MIPOUCXOXICHUN U 3BOJIONMU COJTHIIA U 3BE3T. DTambl KU3HU 3BE311. Muteunsiii [1yTh —
nama ["amaktuka. ITonoxenune u npmkenne Comnna B Nanaktuke. THIIBI ralakTHK.

TIP 20, TIP 21, TIP 22,
TIP 23, TIP 24, TIP 25,
TIP 26, TIP 27

JIP 2.1, JIP 5.1- 5.3,
JIP 7.1-7.3
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Panuoranaktuku u kBazapel. YEpHbIe ABIPHI B siApax rajlakTvk. Beenennas. Pacimpenue
Bcenennoii. 3akon Xa06ma. Pazderanue ranaktuk. Teopus bonbmoro B3psisa.
PenukroBoe m3nydenue. MacmrabHas cTpykTypa BeenenHoit. MeTaranakTika.
Hepeménnsie npodaeMbl aCTpOHOMUHN

T3.29 Dransl pa3BUTHS aCTPOHOMUH. 1 1 0 0 0
T3.29 KourposbHast pabora 1 1 0 0 0
K.2 Koncynprarms 2 0 0 2 0
Hmozo 3a 2 cemecmp 46 36 6 2 2

UTOIo IO NPEAMETY | 78 58 12 4 4

VP — ypoxk; 13 — mpaktuaeckue 3ausatus; K — koncynsraruu; CP — camoctositenpHas pabota
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