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1. INOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHasi paboyast mporpamma 1o yueonomy npenmery «duszuka» (6a30BbIit
ypoBeHb) (mpeameTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE MpPEIMETh») pa3padoTaHa Ha
ocHoBanuu TpedoBannii ®I'OC COO, ®OII COO u ®I'OC CIIO, B TOM yuciie TOKaTbHBIX
aKTOB KOJUIeIKa I peaan3anuu oopa3oBarenbHON mporpammel mo mpodeccuun 09.01.03
OnepaTtop MH(OPMAIIMOHHBIX CUCTEM M PECYPCOB, BKIIOYAET MOSICHUTEIIBHYIO 3aIUCKY,
cozepkaHue OOy4eHHMs, TUIAHHUPYEMBIE PE3YyJbTaThl OCBOCHHS MPOrpaMMbl IO (U3HUKE,
TEMAaTHUYECKOE IUIAHMPOBAaHWE, YCJIOBHS  peaju3allid  aJalTHPOBAHHOM  pabouei
IIPOrpamMMBlI.

B pa3zmenax paboueil mnporpaMmbl BBIJEIEHO Kypcusom TpodheccHoHaTbHO
OpPUEHTUPOBAaHHOE  COAEpKAHUE  MPEAMETa,  HANpaBJICHHOE HAa  WHTErpaluio
C coiepaHueM o01enpodecCnoOHaTbHBIX AUCIUILIIMH U MPO()ECCHOHATBHBIX MOJTyJIEH.

CopnepxaHue nporpaMMsl 1o (pu3MKe HampaBiIeHO Ha POPMHUPOBAHUE €CTECTBEHHO-
Hay4YyHOM KapTHHBI MHpa oOydaroluxcs Ipu o0yuyeHuu ux (pusrke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENbHOCTHOrO monaxona. Ilporpamma 1o @u3uke yduThIBaeT
HEOOXOUMOCTb peann3alii MEXIPEAMETHBIX CBA3EH (PU3UKU C €CTECTBEHHO- HAYYHBIMU
y4eOHbIMU TIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE €M WU3y4YeHUs (PU3UMKH Ha
YpOBHE CpeaHero obOmiero oOpa3oBaHMsl, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHHUSA Kypca
(bU3UKKU: TMYHOCTHBIC, METAPEAMETHBIE, MPEIMETHBIE (Ha 0a30BOM YPOBHE).

®du3rka Kak Hayka 0 HanOosiee oOLIMX 3aKOHAX MPHUPOJIbI, BHOCUT CYIIECTBEHHBIM
BKJIaJl B CHUCTEMY 3HaHUU 00 okpyxkaromem Mupe. Kype ¢pusnuku — cucreMoo0pa3yromuii
JUTSl ECTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOLIECCOB U SIBIICHUM, U3y4aeMbIX XUMUEH, Onosiorueit, puznueckoii reorpadueit
u actpoHoMmuel. lcmonp3oBaHME MW aAKTUBHOE TNPUMEHEHHE (U3MUYECKUX 3HAHUN
OTIpe/IeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe >HEPreTUKH,
TPAHCIIOPTa, OCBOEHMSI KOCMOCA, IIOJYy4YEHUS HOBBIX MATE€pUAJIOB C 3aJaHHBIMH
cBoiicTBaMu U Jpyrux. M3yuenue (u3MKU BHOCUT OCHOBHOM BKJAJ B (OpMHpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHbI MHpa oOydaromuxcs, B (OpMUpPOBAaHHE yMEHHH
MPUMEHATH HAYYHbI METO/I MO3HAHUSI MPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUH.

B ocHOBY kypca pu3uku 1uisi ypOBHSI CPEAHEr0 OOIIEro 00pa3oBaHus MOJOXKEH Psijl
uJel, KOTOPbIE MOYXHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuail W3 BCEX pa3fenoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU C HEMl mMaTepuall Kypca (pU3MKU 00beIUHEH
BOKpYT ¢u3nueckux Teopuid. Bexymmum B Kypce sBiseTcst GOpMUPOBAHHUE TIPEICTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE€ peanuzauus NOpeaIioNaraeT  HCIOJIb30BaHUE
rYMaHUTapHOTO MOTEHIMaNa (pU3nuecKol HayKH, OCMBICIICHUE CBS3HM Pa3BUTUSA (DU3HUKHU C
pazBuTHEeM OOIIecCTBa, a TakXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
AKOJOTUIECKUMHU MPOOTIEMaMHU.



Hoes npuknaownoii nanpaenennocmu. Kypc ¢GuU3uku mpeanojaraeT 3HaAKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPHIOKEHUN HM3YYEHHBIX TEOpPUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyeTrcsi MOCPEACTBOM BBEJICHUS JIEMEHTOB COACpPKaHUSA,
MOCBALIEHHBIX JKOJIOTMYECKUM MpOOJEMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXICHHs MpoOJIeM palruOHAIBHOTO
MIPUPOAONOIB30BAHMS U IKOJOTUYECKON O€301aCHOCTH.

CrepXHEBBIMU dJEMEHTaMU Kypca (U3MKH Ha YPOBHE CpEIHEro o0OIIero
oOpa3oBaHUs SBISIOTCS Pu3ndeckue Teopun (hopMUpOBaHUE MPEICTABICHUN O CTPYKTYpE
NOCTPOCHUSA (U3NYECKON TEOpUH, POoiH (yHIaMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B
COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJIEC, TPaHUIAX NPUMEHHUMOCTH TEOPUM, IS
OMKCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJIX0/] B Kypce (PM3HUKH peanu3yeTcs Mpexie BCero 3a
CU€T OpraHu3alUy SKCIEPUMEHTAIbHOM JAesITeNbHOCTH oOywatomuxcs. s 6a3oBoro
YPOBHSI Kypca (UM3UKH — 3TO HCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IPOTrpaMMe 10 (PU3UKE 0ObETUHEHBI B
OOLIMI CHMCOK IMPAaKTHUECKUX paboT. Beienenue B ykazaHHOM IepeyHe J1a00paTOpHBIX
paboT, MNPOBOAMMBIX JJisi KOHTPOJS U OLIEHKH, OCYIIECTBISETCS Y4YaCTHHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOJd M3 OCOOCHHOCTEH IIJIAHUPOBAHUS U OCHAICHUS
kaOunera Qusuku. Ilpu 3TOM oOOecneunBaeTcsi OBIAJECHHE OOYYAIOIIMMHCS YMEHUSMU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHMS], UCCIAEAOBAHUS 3aBUCUMOCTEN (PM3HMUYECKUX BETUYHH U
MTOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHUE yJEIseTCsl PELICHUIO PAaCUE€THBIX M Ka4eCTBEHHBIX 3aaad. [Ipu
ATOM JUIsl pacU€THBIX 3aJ1a4 MPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3a/1aHHOM QU3ndecKkon
MOJEJIbIO, TO3BOJIIOIIME MPUMEHATh HM3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3
OJIHOTO pa3ienia Kypca, TaK M HUHTErpUpys 3HaHMS U3 pa3HbIX pa3aenoB. s
KaueCTBEHHBIX 3a/lad IMPUOPUTETOM SIBISIFOTCS 3a/JaHusi Ha OOBSCHEHUE TPOTEKAHMS
(bU3MYEeCKUX SBJICHHM U TIPOIIECCOB B OKPYXKAWOIIEH >KW3HHM, TpeOyromue BbhIOOpa
¢bu3nuecKoil MoJeNu AJig CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

OCHOBHBIMM LIENISIMA  M3Y4YeHUS (U3MKH B 00IIEeM 0Opa30BaHUM SBIISIFOTCA:
(hopMHpOBaHNE HHTEPECA U CTPEMIIEHUS 00YJaOIIUXCSl K HAYYHOMY U3YyUYEHHIO
MPUPOBL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE MPEICTAaBIECHUH O HAYYHOM METOJA€ TMO3HaHus W (OpMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXAIOIUM SIBJIICHUSIM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3Yy4YeHUsS OCHOB CTPOCHHS
Matepuu U pyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe YMEHHH OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUHA U
HAyYHBIX JIOKA3aTEIbCTB,;

dbopMupOBaHUE TPEACTABICHUN O POaM (U3MKH NS Pa3BUTHUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne HSTUX ILeNed oOecrneunBaeTcsi pelleHueM CIeAYIoIUX 3a7ad B
npoluecce u3yueHus Kypca GU3NKN Ha YPOBHE CPETHETO 00I11ero 00pa3oBaHus:



OpuOOpeTeHre CHUCTEMbl 3HAHUKA 00 OOlUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKJIIOYAs MEXAaHHUKY, MOJICKYJSAPHYIO (DU3UKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPODU3UKY;
(dbopMHUpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJIsI OObSICHEHUST (PUBNYECKUX
SIBJICHUUN B MPUPOJE U U1 TPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM KU3HU;
OCBOEHHUE CIIOCOOOB PEIICHUS PA3NIUYHBIX 33/1a4 C SIBHO 3a/laHHOM (DU3HUECKON MOJEINbIO,
3a/1a4, T0JIpa3yMEeBaIOINX CAMOCTOSTEIbHOE CO3/1aHne (PU3NYECKON MOJIEIH, aJeKBaTHOM
YCJIOBUSIM 33]1a4H;
MOHUMaHue (PU3NYECKUX OCHOB WM TPHUHIUIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEY;
OBJIAJICHUE METOJIaMHU CaMOCTOSATENIbHOTO TUIAHHUPOBAHUS U TPOBEACHUS (PU3NYECKUX
AKCIIEPUMEHTOB, aHallM3a U MHTEpNpeTalnuu UHGOPMALMK, ONPEAETICHUs TOCTOBEPHOCTH
MIOJIYYEHHOTO pEe3yJIbTaTa;
CO3[IJaHHE YCJIOBUH I Pa3BUTUA YMEHUM MPOEKTHO-HCCIEIOBATEIbCKON, TBOPUYECKOMN
NEATEIIBHOCTH.

Ocooennocmu npenooasanusn npeomema « Qusuka» ooyuarowgumcsa ¢ PAC

Ilpu uzyyenuu yyebnoco mamepuana no npeomemy HeoOX00UMO YUUMbIEGAMb, UMO
obyuarowuecs ¢ PAC mocym ucnvimvlieamsv cneyuguueckue mpyoHOCMU 8 OCBOEHUU
yuebHo2o  mamepuana. Bcneocmeue  mpyonocmetli  8vlOeneHUs  2lA8HO20  UNU
CYWeCmMBeHHO20 8 meKcme, a makKxice mpyoHocmell 6 HOHUMAHUU NpeOMemHOU
mepmunonozuu, y ooyuaowuxci ¢ PAC 803M0OXMCHO BO3HUKHOBEHUE CLONCHOCHEU C
usyyeHueM meopemuyeckozo mamepuaia. Taxoce HedocmamouHoe — NOHUMAHUE
MEPMUHONOSUU MOXHCeM OblMb Npensamcmeuem 01 NPasuibHo20 peuleHus 3a0ad, npu
MoM, 4mMoO Ccamo peuleHue 3a0ay ¢ NPUMEHEHUeM U3VUeHHbIX QOpMYN, O00bIYHO He
8bI3bIBACT MPYOHOCIEN ) 00YUAIOUWUXCA.

s npeodonenust smux mpyoHocmet HeoOX00UMO.

- adanmupoeams Memoobl NPeOCMABIeHUsi HOB8020 MAamepuand, cnocoObl MeKyuje2o
KOHMPOs U penpe3eHmayuu noJIy4eHHbIX 3HAHULL,

- YenecooopasHo  3a0elicmeo8ams — 8O3MONCHOCMU — OONOJHUMENbHOU — BU3YATILHOLL
NOO0EPIUCKU U3YHAeMOo20 mamepuana (uimocmpayuu, yuyeOnvie GuivbMmbl, SUPMYATbHbLE
ONbIMbl, TUYHbIE CHPABOUHbIE MAMEPUATLL, NPEOCMABNIEHHbLIE 8 CXeMAX, MAOIUYAX U M.N.),
- onupamvci HA npakmuyeckue U J1abopamopHvle pabomel 0N YMOUHEHUs
meopemuyeckux NOHAMUU U NOHUMAHUSL PUUYECKUX S6NEHULL,

- yuumeieams HepasHOMepHOCmb  ocoeHus  obyyarowumca ¢ PAC  paznuunsix
memamu4eckux ooiacmetl no OAHHOMY NpeoMenty, He0OX00UMO CMPEMUMbCS 8 CO30AHUU
ons obyyaroweeoca ¢ PAC cumyayuu ycnexa kak 6 YpOuHOU, mMax U 6HEYPOUHOU
0esimelbHOCMU O OAHHOMY npeomemy.

Taxoice 6adcHo yuumeigamv, ymo y Hexkomopwix ooyuaowuxci ¢ PAC ¢uszuxka u
Qusuueckue s6NeHUs 6X00am 8 chepy ux cneyuuueckux uHmepecos, 6 U3YYeHuu
KOMOPBIX OHU MO2YN OeMOHCMPUPOBAMb He MOILKO 8bICOKYI0 3AUHMEPECOBAHHOCb, HO U

2nyOoKue 3HAHUsL 8 uHmepecyrwux ooracmsax. B smom ciyuae credyem onupamscsa Ha
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8bICOKYIO 8081eueHHocmb obyuarouuxca ¢ PAC 6 uzyuenue gpusuxu u cozoagamo 0l HUX
B03MONCHOCIU YUACMUS 8 NPOEKMHOU 0esImMelbHOCMU N0 OAHHOMY npeoMmemy.



2. COAEP/KAHUE OBYYEHUA
Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO MO3HAHUS

@usnka — Hayka O mpupojne. HayuHble METOIbI MO3HAHUS OKPYXKAIOIIETO MUpa.
Ponb sKkcriepuMeHTa U TEOpUU B MPOIECCE MO3HAHUS MPUPObI. DKCIEPUMEHT B (DU3HUKE.
MonenupoBanue (QU3NYECKUXSBICHUH | npoueccoB. Hayunele  runotessl.

dusznveckre 3aKOHBI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u MecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B
IIPAKTUYECKOMN AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKHU.
Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOIO ABHKeHUA. Cuctema
orcu€ra. Tpaekropus.

[Tepemenienne, cKopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepualbHOM TOYKM, HUX MPOEKIMM HAa OCH CUCTeMbl KoopauHaT. CroxkeHue
IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEepHOE U PaBHOYCKOPEHHOE TMPSMOJIMHEIHOE JBKeHHe. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUsA, IyTH W INEPEMEIICHHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonmHeHoOe nBWXKEHHE. [[BH>KEHME MaTepUalbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsI CKOpOCTh. Ilepuon u
yactoTa oOpauieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME:. CIIMIOMETP, IBWKECHUE
CHaps10B, LICTIHbIC U PEMEHHBIE IIEPEIaYN.

Jlemoncmpayuu

Mopgens ~ cucremsl  OTCYETA,  MIUIIOCTPALIMS KMHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpa3zoBaHue NBHKEHHMI C MCIOJb30BAHUEM MIPOCThIX MeXaHu3MoB. llageHue Ten B
BO3/YX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

Ha6mronenue JIBIWKEHUS TeJa, OpOIIEHHOTO oJ,  yriioM K TOPU30HTYH
TOPU30HTAJIBHO.

N3mepenne yckopeHusi cBOOOJHOTO najaeHus. Hampapienrne CKOpOCTH MPU ABMKEHHUH T10
OKPYXHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomol

N3ydenne HepaBHOMEPHOIO IBMKEHUS € LIEIIBIO ONPEIEIICHNUs] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS — MEXKIY MyTSMH, MIPOMJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JABHXKCHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOMW HYIJIIO.

N3yyeHne JBWKEHUS [IApUKa B BA3KOM IKHUIAKOCTU. l3yueHue [ABWKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIILHO.



Tema 2. lunamuxa

[Tpuniun otHocutenbHOCTH ['anmuiies. IlepBoiii 3akoH HeroToHA. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Btopoit 3akon HbioTona st
MaTepUAIBHON TOYKH. Tpernii 3akoH Hbpl0TOHA 1711 MaTepruabHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tsoxectu. [lepBas kocmuueckasi ckopocth. Cuna
ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokos, CKoJibkeHUs, kauenwus). Cuna TpeHusi. Cyxoe TpeHUE.
Cunma TpeHHMs CKOJBXKEHUS W cuia TpeHus mnokod. Kosapduuument tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHoE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHus. I[limedo cumbel. YclioBusT paBHOBeCUS
TBEPJOIO TEIA.

TexHuueckre yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: IOAUIUIIHUKYA, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUN.

CpaBHeHUE Macc B3aUMOAEHCTBYIOINX Tell. Bropoit 3akoH HeroToHa.

N3mepenne cuit. ClI0KEHHE CHIL

3aBUCUMOCTD CHJIbI YIIPYTOCTH OT JAe(OopMaIini.

HeBecomocTs. Bec Tena npu ycKoOpeHHOM MOAbEME W maaceHuu. CpaBHEHUE CHII TPEHUS
MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECUS TBEPAOrO Teia. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HUccnegoBanne  3aBUCHUMOCTH CUJl yOPYrOCTH, BO3HUKAIOIIMX B IIPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopMaruu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKonbl COXpPAHEHUA 6 MEXAHUKE

Nmnynbe MatepualibHOM TOYKH (Te€Ja), CUCTEMbI MaTepHaIbHBIX TOUYEK. IMITyIbC CUIIBI U
M3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXPAHECHUSI UMITYJIbca. PeakTUBHOE JBHXKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHepruss MarepuaibHOW TOYKU. TeopemMa 00 WM3MEHEHUM KHHETHYECKOU
SHEPTHUH.

[TorenuuanbHast 3Heprus. [loreHmansHas 3Heprust ynpyro AeOpMUPOBAHHON MPYKUHBI.
[ToTenmnuanbpHas 2HEPTHUs TeNa BOIMU3H MOBEPXHOCTU 3EMIIH.

[ToTennuanpHble W HEMOTEHIUANbHBIE CHIBL. CBSI3b paOOTHl HEMOTEHIIMATBHBIX CHUJ C
M3MEHEHHEM MEXAaHWYECKOW SHEPruu CUCTEMBbI Tel. 3aKOH COXPAHEHUS MEXaHUYeCKOU
SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE NMPUMEHEHUE: BOJOMET, KONEP, NMPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHUS UMITYJIbca. PeakTUBHOE NBUKEHHUE.

[lepexo MOTEHIIMAILHON YHEPTUU B KHHETUUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenune abCONIOTHO HEYNPYroro yjaapa C IOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBS3M pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOW DJHEpPrUu Tela Ha
MIpUMEPE PACTKEHUS] PE3UHOBOTO JKT'YTa.

Pazgea 3. MoaekyaspHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocho6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe npwxkenue. duddysus. Xapakrep NBHKEHHUS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. MoJien CTPOCHHUsI Ta30B, KUJAKOCTEH U TBEPABIX TEI U OOBSCHEHUE CBOMCTB
BEILIECTBA HA OCHOBE ATUX Mojelnei. Macca u pa3mepsl MoJieKyJl. KonnuecTBo BellecTna.
[TocrosinHass ABoraapo.

Tennosoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenbcus.
Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KMHETUYECKOW TEOpUU
UJeaNbHOro ra3za. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHell KMHETHYECKOW HIHEpruu
TEIUIOBOrO JBMKEHMs vactul raza. lllkama temmneparyp KensBrnHa. ['a30BbIE 3aKOHBL.
VYpaBuenne MenaeneeBa—Kianeipona. 3akoH JlaneroHa. HM30mponeccsl B HIeaIbHOM
ra3e C TOCTOSHHBIM  KOJHMYECTBOM  BewlecTBa. ['paduueckoe mpencTaBlieHHE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckre ycTporuCcTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHE BellecTBa, GoTorpadud MOJEKYI
OPraHUYECKUX COCAUHECHUMU.

OnbiTel 0 MU Py3un KUAKOCTEH U ra30B. Moienb OpOYHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJIEUCTBUA. Mozenb,
WJUTIOCTPUPYIOLIAs MPUPOAY JABJICHHS Ta3a Ha CTEHKHU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ia3a, U30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuwl

OrnpeneneHue Macchl BO3AyXa B KIIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpEHUN o0BEéMa
KOMHAThI, IaBJICHUSI U TEMIIEPATYPhl BO3lyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepmoanHamuueckasi cuctemMa. BHYTpeHHsIs SHEpPrusi TepMOIUHAMHYECKON CHUCTEMBI U
criocoObl €€ wu3MeHeHus. KomuwdyecTBO TemnoTel W pabora. BHyTpeHHssT JHeprus
OJIHOATOMHOTO MJCANBHOTO raza. Buael Temionepenayun: TEIIONPOBOAHOCTh, KOHBEKIIHS,
M3JIy4YeHue. YJielbHas  TEIIOEMKOCTh  BemiecTBa. KoimMuecTBO  TEIUIOTHI TP
Teionepeaaye.

[Tonsitue 00 ammabatHOM mporiecce. I[lepBwiii 3akoH TepMoaumHamuku. [IpumMeneHue
MEePBOTO 3aKOHA TEPMOJMHAMUKH K m3omporeccam. ['padudeckas uaTepripeTaus padoTh
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh Po1IeCCOB B IPUPOJIE.
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TennoBeie MamuHbl. [[pUHIMIBI 1EUCTBUS TETUIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPruu B
TeIUIOBbIX MamrHaX. KoadduiueHT moiae3Horo ASHCTBHS TEIJIOBOM MariuHbl. [luki
Kapaso u ero xkoddduimeHT mMONE3HOr0 JEUCTBUSA. ODKOJOTHYECKHE TMPOOIEMBbI
TETUIO2HEPTETUKH.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: JBUTATElb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH JHEPruM Tejla MPU COBEPIICHUM paldOThl: BBUIET MPOOKU U3
OYTBUIKH TIOJ IEUCTBHEM CKATOTO BO3yXa, HarpeBaHue ddupa B JaTyHHOU TPyOKe MyTEéM
TpeHust (BUACOAEMOHCTpAIIH).

N3MeHeHne BHyTpeHHEW SHEpPruu (TemIiiepaTypbl) Teiaa HpH Teruionepenade. OMNBIT 10
aauabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHET0 CTOpaHus, PEaKTUBHOTO JIBUTATEIIS.
Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3mepenue yaeabHOM TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHAcHcauus. Mcmapenume wu  kumeHue. AOCONIOTHasS |
OTHOCHUTEJIbHAS  BJIQXHOCTh  BO3AayXa. HacklmieHHbI map. VYaenbHas — TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Trépnoe teno. Kpucramnmyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkme xpucrammel. CoBpeMeHHbIe Marepuanbl. llnaBneHme W KpucTamm3anus.
VY nenbHas TemnoTa miasienud. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHUYecKre YCTpOWMCTBA W MNPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP MU TCUXPOMETD,
KaJOpUMETP, TEXHOJOTUW TMOJYyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIIC
HaHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIICHHBIX MAPOB.

Kunenue npu nonmwxkeHHoM naBieHUU. CiocoObl H3MEPEHUS BIIAKHOCTH.

HaOnronenue HarpeBaHus W IUIABJICHHUS KPHUCTAUIMUECKOTO BellecTBa. JlemMoHcTparus
KPUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepeHne 0THOCUTENBLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tel. OJeKTpUuYeckuid 3apsa. JIBa Buja DJIEKTPUYECKHX —3apsioOB.
[IpoBOAHUKM, AMAIEKTPUKU U TMOJIYNPOBOJHUKU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsa.

B3aumoneiictBue 3apsgoB.  3akoH Kynona. TodedHblii  3JEKTpUYECKUM  3apsl.
Onektpudeckoe nosie. Hanpsok€HHOCTE anekTpuyeckoro mnoiis. [IpuHimn cynepno3uuuu
AJIEKTpUYECKUX Tosei. JIMHUM HanpsHKEHHOCTH DJIEKTPUUECKOTO TTOJIS.

Pabora cum anexkrpocratnyeckoro moss.  [lorenmuan.  Pa3HOCT,  TOTEHIIMAIIOB.
[IpoBOAHUKM UM JAMDJIGKTPUKH B  JJIEKTPOCTATHYECKOM Tmoje. JludnekTpuyeckas
MIPOHUIIAEMOCTb.
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OnexktpoémkocTh. KongeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
TexHuueckue yCTpoWCcTBa M TMPAKTHUECKOE IMPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,

AJIEKTPOCTATUYECKAsh  3allMTa,  3a3€MJICHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOp,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

YCTpOWCTBO M MIPUHIIMIT JIEUCTBUS SJIEKTpOMETpa. B3anMonencTBUE HA3JIEKTPU30BAHHBIX
TeIl.

DneKkTpuyecKkoe MoJie 3apsKEHHbIX Ted. [IpOBOJHHMKM B 3JIEKTPOCTATUYECKOM MOJIE.
DJeKTpocTaTUYECKast 3aluTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  AJEKTPOEMKOCTH IUJIOCKOTO KOHAEHCatopa OT IUIOIIAAA IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax
DJIEKTPUYECKANA TOK. Y CJIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA. MICTOYHMKHM TOKA.
Cuna Toka. [ToCTOsSIHHBIN TOK.

Hanpsoxkenune. 3akon OMa 1151 y9acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE. YIEIbHOE CONPOTUBJIECHUE  BEIIECTBA.
[TocnenoBarenpHOE, TAPANIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIeniia. MOIHOCTh 3IEKTPUUYECKOTO TOKA.
DJIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA. 3aKkoH OMa 1Jis
MOJIHOM (3aMKHYTOM) NieKTpruyeckoi 1ienu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBJIEHUS METAIIJIOB
oT TemnepaTypbl. CBEpXIpOBOJIUMOCTb.

DJEKTpUYECKU TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX IYyYKOB. [l0nMynpoBOIHUKH.
CoOcTBeHHas U TPUMECHAs! TPOBOUMOCTH MOTYTPOBOTHUKOB.

CaoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKH TOK B PACTBOpaXx M pacIulaBax dJIEKTPOJMUTOB. OJIEKTPOIUTUUYECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DIIEKTPUYECKHUN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATEIbHBIN pa3psI.

Monuus. [1na3ma.

TexHuyeckre ycTporucTBa U NPaKTHUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHHUKHU TOKa, 3JIEKTpOHArpeBaTeibHble MPUOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP COINPOTHUBJICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI M  (HOTOPE3UCTOPHI,
MOTYTIPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne Cuilbl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MONEPEYHOT0 CEYEHUs U MaTepuana.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.
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[Ipsamoe U3MEPEHUE DIIEKTPOABUKYIIEH cunbl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TemMIepaTypsl. [[poBOAMMOCTb 37EKTPOIUTOB.
HckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa. OTHOCTOPOHHSA POBOJUMOCTD TUOAA.
Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue  SIEKTPOJBIKYIEH CHJIBI HCTOYHHMKA TOKA U €r0  BHYTPEHHETO
CONPOTUBJICHUSI.

Hab6nronenue amektpomsa.

MexnpeaMeTHbIE CBA3M

Meowxcnpeomemnvie nowsmusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IO3HAHUS:
SBJICHHE, Hay4YHbIH (DaKT, runoTes3a, pu3nueckas BeIudynHa, 3aKOH, TeOpusi, HaOIIoIeHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUM, JHMHEWHas (QyHKIUsA, mnapabdodna,
runepOoa, ux rpa@ukd U CBOWCTBA, TPUTOHOMETpUUECKUE (YHKIMHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIUU
Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.

buonocusa: mexaHnyeckoe NBHKEHHUE B KMBOUW mpupoje, nud@ysus, ocMoc, TErooOMeH
KUBBIX OPTraHU3MOB (BUIbI TEIUIONEpEeaadH, TEIJIOBOE PABHOBECHUE), AJICKTPUUYECKUE
SIBJICHHS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TEJN, KUAKOCTEH M ra3oB, JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAS TUCCOIMALINS, TaJIbBAaHUKA.

l'eocpagus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

IToctostHHbIE MarHuTHl. B3auMoaencTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bektop MarmnTHOM wuHAYKUMHU. [IpyHUMN Cyneprno3suuuy MAarHUTHBIX MoJied. JIuHuu
MarHuTHOM WHAYKOMU. KapTuHa JWHWA MArHUTHOM WHIYKIHUM TII0JISI TOCTOSHHBIX
MAarHUTOB.

MaruutHoe moJsie MPOBOAHUKA ¢ TOKOM. KapTuHa AMHUN WHAYKIUU MarHUTHOTO TOJIS
JUITMHHOTO MPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKU C
TokoM. OnbIT Ipcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITpaBJICHUE.

Cuna Jlopenua, e€ MoOayJlb W HampapiicHHE. J[BM)KEHHE 3apsiK€HHOM YacTUIlbl B
OJTHOPOJAHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBrieHue 21eKTPOMAarHuTHON MHAYKIMHU. [I0OTOK BEKTOpa MAarHUTHOW UHAYKLIUH.
DJIIEKTPOJIBHXKYIIAS CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Dapanes.
BuxpeBoe »siekTpuueckoe — Moje. DNEKTPOABUKYIIAs CWJIa WHAYKIUU B
MIPOBOAHUKE, JIBHXKYILEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh. SIBIEHHME  CaMOMHAYKIMU. JEKTPOABUKYIIAS cuna
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
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TexHuueckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUWE: IIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUIATEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTULl, HHIYKIIHOHHAs
neYb.
Jlemoncmpayuu
OmneIT Opcrena.
OTKIIOHEHUE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM MojeM. JIMHMM WHIyKUUA MarHUTHOTO
TTOJISL.
B3auMozeiicTBue AByX MPOBOJHUKOB ¢ TOKOM. Crita AMriepa.
JlericTBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA. SBIECHUE IIEKTPOMAarHUTHOM MHTYKIIUH.
IIpaBuio Jlenna.
3aBUCUMOCTh IEKTPOJABUKYILEH CWJIbl MHAYKUIUH OT  CKOPOCTH
WU3MEHEHUS! MarHUTHOIO ITOTOKA.
SIBneHne caMOMHIYKIIMH.
Yuenuueckuu sxcnepumenm, n1abopamopnvie pabomoi
W3yuyeHne MarHuTHOTO MOJIS KaTyIIKU C TOKOM.
HccnenoBanue JEHCTBUS MOCTOSHHOIO MAarHWTa Ha paMKy ¢ TOKoM. MccnenoBanue
SIBJICHHSI DJIEKTPOMArHUTHOM MHAYKIUH.
Paspnes S. KoJsieOanust M BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KONEOAHUA
KonebarenbHast cuctema. CBoOOJHBIE MexaHUYECKHEe KoyieOaHus. ['apMoHUYEcKue
konebanus. Ilepuon, vacrora, amrmumryna U (aza konedanuil. [Ipy>XKMHHBIA MasTHUK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHHYECKHX KoJjebanuil. llpeBpaiienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUAX.
KonebGarenbupiit  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHLHOM
K0Je0aTeIbHOM KOHTYpe. AHAIOTHs MEXIY MEXaHUYEeCKMMU U DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHMS SHEPrUU B HUACAIBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBieHue o 3aryxawmux KojeOaHusX. BbIHYKJIeHHbIE MeXaHMUECKHE KoJeOaHus.
Pe3onanc. BeiHyX1€HHBIC 2JIEKTPOMATHUTHBIE KOJICOAHUSI.
Ilepemennspiil TOk. CHHYCOWANBbHBINA MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIITUTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAMPSKEHUS.
Tpancpopmarop. IlpomsBonactBo, mepepadya U MNOTPEOJICHUE DSJIEKTPUUYECKON HSHEPTUU.
DKOJIOTUYECKHE PUCKH MPU MPOU3BOJACTBE 3JIEKTPO’HEpruu. KynbTypa HCHOJIb30BaHUS
AJIIEKTPOIHEPTUH B MOBCETHEBHOM KU3HH.
TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JMHUH JIEKTPOIepeaay.
Jlemoncmpayuu
HccnenoBanne  mapameTpoB KoJIeOATeNbHOM  CUCTeMBbl  (TIPYKHUHHBIN WIH
MaTeMaTUYECKUIl MAsSTHHK).
HaGnronenue 3aryxatomux kosneOanwmii. VcciemoBaHue CBOWCTB — BBIHYXKIEHHBIX
konebanuii. Habmonenue pe3oHanca.
CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.
OcuumiorpaMMsl  (3aBUCUMOCTH CUJIbl TOKA U HaIpsHKEHUs oT
BPEMEHU) JIs1 3JIEKTPOMATHUTHBIX KOJIEOAHUI.
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Pe3onanc mnpu mocienoBaTeIbHOM COEMHEHUNPEZUCTOPA, KaTYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY JIEKTPONEpEIaAUn.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCHMOCTH TEPUOIa MaJBIX KOJIeOaHUi Tpy3a Ha HUTU OT JUTMHBI HUTH U
MACCHI Tpy3a.

HUccnegoBanne mnepeMEHHOTO TOKA B I[ENM M3  IMOCIEIOBATEIbHO COEIUHEHHBIX
KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaHUMHbLE 60JIHbL

MexaHnnueckue BOIHBI, yclioBUs pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JyiMHA BOJHBL. [lomepednwie u mpojoibHbIe BOJHBL. MHTepdepeHuus u audpaxiuys
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3TYyYEHUSI SJIEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHTanus BeKTopoB E, B, v B a5ileKTpoMarHuTHOU BoHE. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, MpeIOMIICHHE, ToJiapu3anus, qudpakius, uareppeperius. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[[Ikama  SJEKTPOMAarHUTHBIX BOJH.  [IpUMEHEHWE  3NEKTPOMAarHUTHBIX  BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBS3U U TeNeBUACHUS. Paguonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaIOUIEH CPEIbI.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3BIKaJbHbIE WHCTPYMEHTHI,
YIABTPa3BYKOBAsl [IMAarHOCTMKa B TEXHUKE MW MEIUIMHE, paaap, pPaJduoNpUEMHHUK,
TeleBU30p, aHTeHHa, TenedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue W pPaCHpPOCTPAHEHHE TOMEPEYHBIX U MPOJOJIbHBIX BoOJIH. KoneOmomeecs
TEJI0 KaK UCTOYHUK 3BYKA.

HaGnronenue oTpaxeHuss W TPEIOMJICHUS MEXaHMYeCKMX BoJH. HaOmionenue
uHTephepeHITNN U TU(PPaKITUU MEXaHNUYECKUX BOJIH. 3BYKOBOW PE30HAHC.

HaOntonenue cCBsS3M TPOMKOCTH 3BYyKa W BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHUM.

HUccnegoBanne  CBOWMCTB  JJICKTPOMArHUTHBIX — BOJH:  OTPaKCHUE, IMPEIOMIICHHUE,
noJisipu3anus, IMppakuus, UHTEpPepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMonnmHeHOE pacIpOCTPAHEHNE CBETA B OJJTHOPOIHOM Cpelie.
JIyu cBeta. ToueyHbIld HICTOYHUK CBETA.

Otpaxxkenne cBera. 3akOHBI  OTpakeHuss  cBeTa. lloctpoeHwe  m300pakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomnenune cBetra. 3aKkoHBI TMpeTOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [loiHoe BHyTpeHHee oTpaxkeHue. [IpeaenpHbiid yroi mojaHoro BHyTPEHHETO
OTPAKEHUSI.

Hucniepcus cBera. CIIOXKHBIN cocTaB 6eoro ceera. LIger.
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CobOuparoniie U pacceuBaromiue JHH3bl. ToHKas JuH3a. DOKYCHOE pacCTOsIHHE U
onThuYeckas cuia TOHKOW JuH3blL. [locTpoeHne wu300pakeHU B COOMpaOMIMX U
paccenBarOIMX JuH3ax. @opMyiia TOHKOM JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BomnoBass onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHHKU. Y CIIOBUS
HaOMIOACHUST MaKCUMyMOB W MHHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. Judpakumonnas pemeérka. YcioBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.
ITonspusanus cBera.

Texnuueckue ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyna, ¢oToammapar,
POEKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OMNTHKA, JU(PpaKIMOHHAS
pelmeéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpssMONMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
OnTuyeckue MpuOOPHI.

[lonmHoe BHyTpeHHee oTpaxkeHne. Mognens cBetoBona. lccnenoBaHue CBOMCTB
M300paKeHH B JIMH3AX.

Mogenun mukpockoma, teneckona. Habmogenue untepdepeniuu cBera. HabOmonenue
I pakliy CBETA.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOUIBIO TPU3MBI.

[lomydyenue crekrpa ¢ nmoMoubo qudpakuruoHHo pemérku. Habmonenue nonsipusanuu
CBETA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenne mokaszaTessi mpelioMiieHus crekna. McciemoBaHne CBOMCTB M300paKCHHUM B
nuH3ax. HaOmronenue nucrepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuibl TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. [locTynaTel cnenuaibHON Teopuun
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTh MOYJIS CKOPOCTM CBE€Ta B BaKyyMe, IPUHIIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU 1 COKPAIICHUE JIMHBI.
DHeprusi U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTHUEH U UMITYJILCOM PEIISITUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOS.
Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOB0OU ONMUKU

®otonsl. Popmyna [lnanka cBsi3u sHEpTUH (POTOHA C €TO YACTOTOW. DHEPTHS M UMITYIIBC
¢doToHa.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Ombitet  A.I.  CronetoBa. 3aKOHBI
dbotodpdexra. VYpaBuenme OiHmTelHa I doToddpdekra. «KpacHas rpanHuma»
dhororddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa. Xumuueckoe neliCcTBHE CBETA.
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TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NpHUMEHEHHE: (OTOIIEMEHT, (POTOJATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otorh ekt Ha yCTaHOBKE C IMHKOBOM IUTaCTHMHOMW. MccienoBaHne 3aKOHOB BHEIIHETO
doTtorpdexra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnwiTel Pesepdopma mo paccesuuto o-vactwi. [lnanerapras
mozenb aroma. [loctynatel bopa. M3nydenne u mornomieHue (OTOHOB MPHU MEPEXOe
aToMa ¢ OJHOTO YpOBHS SHEPruM Ha Apyroil. Bunabl criektpoB. CHEKTp YPOBHEN IHEPTHU
aToma BOJOpOAa.

BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOW Tyaanu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHE.

TexHHUecKHMe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: CIEKTPAJIbHBIA aHaJIN3
(ciekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onbita Pezepdopaa. OnpeneneHue AIMHbI BOJHEI Jia3epa.

Habnronenue nuHeRvyaThIX CIEKTPOB u3ydeHus. Jlazep.

Yuenuueckuit sxcnepumenm, 1abopamopnsle pabomuwl

Habnronenue nuHeRYaToOro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIME  CIIOKHOCTh  CTPOCHHs  s1pa. OTtkpsblITHE
panuoaktuBHOCTH. OmbiTel Pe3epdopna mo ompeneneHuio cocTtaBa pajalOaKTUBHOTO
usznydenusi. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHusi. BiausHue paanoakTUBHOCTH Ha
KUBbIC OPTAHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykinonnas monens snpa ['eitzenOGepra— MBaneHko.
3apsin siapa. MaccoBoe unciio sjpa. M30Tormsl.

Anbba-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznyuenue.

3aKOH paJuOaKTUBHOTO pacraja.

DOHeprusi CBA3UM HYKJIOHOB B sjpe. fnepubie cuibl. Jlepext Mmaccel siapa. SnepHbie
peakuuu. JleneHue u CUHTE3 SAEp.

SAnepubiit peakrop. TepmosiaepHsiid cuHTe3. I[IpoOnemMbl M TEPCHEKTUBBI  SIIEPHOU
DHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Meroabl HaOMIOJEHUS M PErHCTpalUU dJIEMEHTapHbIX vacTull. DyHAaamMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO (DU3MUECKOi KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: TO03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PEaKkTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TunK NOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOQUIMKH
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Otanbel  pa3BUTUS  acTpOHOMHUH. [IpukiiamHO€ ©W  MHPOBO33PEHYECKOE  3HAUCHHE
aCTPOHOMMUH.

Bun 3BénnHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, UX BUAUMOE JBHXKEHUE.
ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. Vctounuk sHeprum ConHua M 3BE3M. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIEKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3JIbI
[JIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIaBHOM
MOCJIEI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31.  COBpEMEHHbBIE MPEICTABICHUS O
MIPOUCXO0KICHUH U 3BooIMU CoHIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mneunslii [Iyts — Hama ["anaktuka. [lonoxxenne u neuxenne Connua B ['amakTuke.

Tunel ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE BIPHI B SIAPAX TalaKTHK.
Bcenennas. Pacuiupenue Beenennoil. 3akon Xa66ia. Pa30eranue rajiakTuk.

Teopus bonpioro B3peiBa. PemkToBOE M3IydYeHUE.

Macmrabnas cTpykrypa Bceenennoil. Meraranaktuka. Hepeménnbie mpo0Giembl
ACTPOHOMMH.

Yuenuuecxue nabnrooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISl OTMpENIeNICHUs TOJ0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ns CeBEpHOro MOJIyIIapHs U IPKHUE 3BE3BI.

Habmronenus B teneckon JlyHsl, mianet, Mieunoro [1ytu.

MesknpeaMeTHbIE CBSI3H

N3yuenue Kypca Qu3nKu 0a30BOTO YPOBHSI OCYLIECTBISIETCA C YUYETOM COAEPKATEIBHBIX
MEKIPEIMETHBIX CBSI3EM C KypcaMu MaTeMaTUKH, OUOJIOTUM, XUMUH, Teorpaduu.
Meowcnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YYEHMEM METOJOB HAay4YHOI'O IO3HAHUS:
SIBJICHUE, HAYYHBIM (paKT, TUIoTe3a, Gu3ndeckas BeIUIMHA, 3aKOH, TCOpHUsl, HAOIIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpPaBHEHUN, TPUTOHOMETPHUUYECKUE (DYHKIIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOCKIMH HA OCH KOOPIAMHAT, CJOXEHHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIUH, TPU3HAKU MOJ00US TPEYTOJIBLHUKOB, OMPEICICHUE TIOMAIU TIIOCKUX (DUTyp U
o0bEMa Te.

buonocus: >nexTpudeckue SBICHUS B KUBOW MpHUpOJE, KoJieOaTelbHbIC IBIKCHUS B
KABOM MIPUPOJIE, ONITUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NCHUCTBUE PAAUALIMU HA KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEI,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTAITMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.
l'eoepagus: MarHUTHBIE TONIOCA 3€MIIH, 3aJIeKU MArHUTHBIX pyA, (poTochEMKa 3eMHOM
MMOBEPXHOCTH, ITPEJICKA3aHNUE 3EMIIETPSICEHHM.
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3. IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUA IITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mnpenmera «®Dus3nKa» Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBanusi (0a30BbII ypOBEHb) HANpPaBICHO Ha JOCTHXKEHHE CIEAYIOLIUX
JUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pPE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «DuU3MKa» OTpaxkKaroT
TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEW MO3ULIHUEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTALMM, MO3UTHUBHBIX
BHYTPEHHUX YOEXJEHUN, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IICHHOCTSIM POCCUICKOTO
oOlllecTBa, PACIHIMPEHHE S>KU3HEHHOTO OMbITA WU OIbITa JAEATEIBHOCTU B Mpolecce
pean3ali OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOU NESATEIbHOCTH, B TOM YHUCIIE B
YacTHu:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOI0 OOIIECTBA;

IIPUHATHE TPaJULIIOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO [EATEIIBHOCTh B HHTEpPECAX IPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIPABIEHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJACHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKUMSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUECKON HAYKE;
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5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpeC K pa3auyHbIM cepam nmpodecCHOHATBHON NESTeNTbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymyiieit
npodeccur U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;

TOTOBHOCTbH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOO0OPa30BaHuUIO B 001IacT GUNKU
Ha MPOTSHKEHUU BCEH JKU3HH,

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH SKOJIOTHUECKOM KyJIbTYpPbl, 0CO3HAHHE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYLIECTBJIECHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYUBOIO PA3BUTHS YEIOBEYECTBA;

Pacmmpenue onsbiTa JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PUBUKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
VHIMBHUIYAJILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTPENIETSATH LEH JeATeIbHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH pEIICHHs NPOOJEMbI C Y4ETOM aHalu3a HMCHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MTOCIECTBUMN JIESITEILHOCTH;

KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYAJTILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTUEW, KIIOUEBBIMA IMOHSATUAMU H METOJAMU
bu3nuecKoil HayKH;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIIEIOBATEIbCKON M TMPOEKTHON JESATEIHHOCTH

B o0JyracTu (I)I/I?)I/IKI/I, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY IIOHUCKY
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METOJIOB PEHICHU 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
NIO3HAHUS;

BIaJeTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalNH, MPEOOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh NMapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a/ladl Pe3ylbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaudl B  00pa30oBaTeNbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YyMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B  TPAKTHUECKYI0  00JacTh
KU3HECSITSIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEeIIaraTh OPUTUHATIBHBIC TIOJXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIOMY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPIKAHUS
U3 HMCTOYHHMKOB pa3HbBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISITh IIOMCK, aHAJU3,
CUCTEMAaTH3allMI0 W WHTEpHpeTanuio HHQOpMAIMK pPa3IMYHBIX BHIOB U (GopM
IIPEICTaBICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM HSProOHOMHUKHM, TEXHUKHW OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAuYeHUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEJICTABICHUS U BU3YyaTH3aI1H.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:

OCYIIECTBIISITH OOIICHNE HA YpOKaxX (PM3WKH U BO BHE-YPOUHOU ACSITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIli U CMSATYATh KOH(IUKTHL;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHOMN paboThI;

BBIOMPATh TEMATHUKY U METObI COBMECTHBIX AEUCTBUMN C yU4ETOM OOIIUX UHTEPECOB,
¥ BO3MOKHOCTEN Ka)/10T0 YjieHa KOJUIEKTHBA,
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MIPUHUMATH LEJIM COBMECTHOW AEATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUU y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHHKA KOMAaHJbl B OOLIUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHUWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble YyHHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3aJ1a4u;

CaMOCTOSATENIbHO COCTaBIIATh IJIaH PEUIEHUS! PACUETHBIX M KAYECTBEHHBIX 3aj1ad,
IUIAH BBINOJHEHMSI MPaKTU4YeCKOW padoThl C y4€TOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paclupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO 3PYAUIMUA B 00J1acTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISM;

BJIQJIETh HaBbIKAMH MO3HABATEIBLHON pedIEKCHHN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyallud, BBIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YIbTATOB AESITEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3yJIbTATOB AESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OITUOKH.

B mnpouecce AOCTMXKEHUMSI JUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOrpaMMbI
no ¢Qusuke I8 YpPOBHSA CPEIHEr0 o00mero oOpa3oBaHus y OOYy4arOIIUXCS
COBEPIIIEHCTBYETCS YMOIIMOHAIILHBIN MHTEIJIEKT, IPEANOIaratomui popMUpOBaHHOCTD:
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CaMOCO3HAHUSI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHMMATh CBOE ASMOIMOHATBHOE
COCTOSTHHE, BHJICTh HANpaBIICHUS pPa3BUTHS COOCTBEHHOW SMOIMOHAIBHON CQepsl,
OBIThYBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEICHHE, CIIOCOOHOCTh  aJanTHpPOBAThCS K
AYMOIMOHAIEHEIMU3MEHEHUSIM U TIPOSIBJISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAllUM, BKIIIOYAIONICH CTpEeMJICHHE K IOCTHKCHHIO IEINH U
yCIeXy, ONTHUMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBAaTb, HCXOJS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONICH CHOCOOHOCTh TOHMMATh AMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COTICPEKMBAHMIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty 00yueHus npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM ypOBHE OyAYyT OTpa’kaTh
c(hOpMUPOBAHHOCTH y 00YUYAIOIITUXCS YMEHMUIA:

JEMOHCTPUPOBATh Ha NpUMEpax pojidb U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIbHOCTU JIFOAEH, ILEIOCTHOCTh W €IMHCTBO
bu3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJIEJICH:
MaTepuaibHas TOYKA, MHEpLUaJIbHAs CUCTEMa OTCYETa, AOCOJIOTHO TBEPIOE TEJO,
WJCAIBHBIN Ta3, MOJEIM CTPOCHUS Ta30B, XUIKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUECKUH 3apsii MPU pellieHnH GU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHUE SABJICHUS (IPOLIECCHI) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHUS BELIECTBA U
BJIEKTPOJAVMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHEHNHOE JIBUKCHHUE,
CBOOOJIHOE TAZICHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPIUS, B3aMMOJICHCTBUE
ten, nuddysusa, OpOYHOBCKOE ABMIKCHHME, CTPOCHHUE >KHIAKOCTEH W TBEPABIX Tell,
U3MEHEeHHe oO0bEéMa Tel TpU HarpeBaHuM (OXJAXIACHUHU), TEIUIOBOE paBHOBECHE,
UCIIApEHHUE, KOHJEHCAlUs, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIICHUE, BJAXHOCTh
BO3/yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBA3b
MEXIy napameTpamMyd COCTOSIHMS Ta3a B H30MpoLeccax, JJIEKTpu3alus Tel,
B3aMMO/ICCTBUE 3aPsJI0B;

ONUCBHIBATh MEXAHMYECKOE JBWIKCHHUE, HCIONb3YsS (PU3MYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca TeJia, CUJIa, UMITYJIbC
Tela, KUHETUYECKas DHEprus, NOTCHIMaJbHAasl DSHEPrus, MexaHuuyeckas paborta,
MEXaHU4YeCKasi MOIIHOCTD; MPU OMHUCAHUHU MPABUJILHO TPAKTOBAaTh (DU3UUECKUN CMBICT

HCIIOJIb3YyCMbIX BCJIIMYWH, HUX 0003HAUYCHUS W CAMHUIIBI, HaXOIUTb (I)OpMYJ'II)I,
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CBA3BIBAIOIIHUEC JAHHYIO (1)I/ISI/I‘{€CKYIO BCJIMYHMHY C APYTUMU BCIIMYMHAMMU

OMHCHIBATh M3YUYEHHBIC TEIJIOBHIC CBOMCTBA TEJ U TETUIOBHIE SIBJICHUS, UCIIOIB3YS
(dbu3nYecKre BEJIMUMHBIL: JaBJICHUE Tra3a, TeMIepaTypa, CpeIHssl KHHEeTUYeCcKas: YHePrus
Xa0THYECKOTO JIBIDKCHHS MOJICKYJ, CpEOHEKBaJpaTUYHAs CKOPOCTh MOJICKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEpPrusi, padora ra3a, K0d(PQHHUIIMEHT MOJIE3HOTO
JEWCTBUS TEIIJIOBOTO JBUTATENIS, MPU OMUCAHUM MPABHIHLHO TPAKTOBATh (DU3WUYECKUIN
CMBICJT MCTIOJB3YEMBIX BEIMYMUH, WX OOO3HAYCHUS W €AWMHUIIBI, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (PU3HYECKYIO BEJIMUYMHY C APYTUMH BEIUIHMHAM;

OTHUCBHIBATh M3YYCHHBIC JJICKTPUUYCCKHE CBONCTBA BEIIECTBA M DJICKTPUYCCKUE
sBJICHUSI (MPOIECChl), HUCIOIb3Yysd (U3UUYECKUE BEIUYMHBL DJICKTPUYCCKUM 3aps,
IEKTPUUECKOE TIOJIe, HANpPsDKEHHOCTH TMMOJIS, TMOTEHIMAJ, Pa3HOCTh MOTCHIHAJIOB;
IIPY OMMCAHWW TPABMWIHBHO TPAKTOBATh (PM3MYECKUN CMBICI MCIOJB3YEMbBIX BEIIMYMH,
uX OO0O3HAUCHHWS W CIAUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(U3UYECKYI0 BEJTMYHUHY C IPYTUMHU BEIIMYUHAMU;

aHaJM3UPOBaTh (UBHMYECKHUE TMPOIECCHl M SBJICHUS, HWCIOIL3YS (PU3HUecKue
3aKOHBIU MPUHITUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, 11 u 11l 3akonbr HeroToHa, 3aK0H
COXpaHEHUS MEXAaHWYCCKOW OJHEPruHu, 3aKOH COXpPAaHEHUS WMITYJbCa, IPUHIIAI
CYNEpHO3ULIMK CHJI, TPUHIMII PABHONpPABHs HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJICKYJIIPHO-KHHETUICCKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIE 3aKOHBI, CBSI3b
CpPemHEH KWHETHYECKON HHEPTUU TEIJIOBOTO MABMKCHHUS MOJICKYJ C aOCOIOTHOU
TEeMIIepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUsS AJICKTPHUECKOTrO
3apsia, 3akoH KysnoHa, pu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIpAKEHUE U YCIO0BHUS (TpaHUIIbI, 00J1aCTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIUIIBI JCHCTBUS MAaIlWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOKMCTB; pas3iuyaTh YCJIOBHS WX OE€30MaCHOTO WCIIOJIb30BAHUS B ITOBCEIHEBHOM
JKM3HHU;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 UCCIIEIOBAHNIO (PM3UYECKUX SBJICHUN U MPOIECCOB
C HCIIOJB30BAaHUEM TPSIMBIX, ¥ KOCBEHHBIX HM3MEPECHHM, MpPH 3TOM (HOPMYJIUPOBATH
npoOsieMy/3ajady W THUIIOTE3Y Y4eOHOro »SKCIEPUMEHTa, COOupaTh yCTaHOBKY
13 MPEIJI0KECHHOTO 000PYI0BaHUS, ITPOBOJIMTH OMBIT U (DOPMYITUPOBATH BHIBO/IHI;

OCYILIECTBIIATH MPSIMbIC M KOCBEHHBIE U3MEPEHUS (PU3NUSCKUX BEIUYUH, ITPH 3TOM
BBIOMpaTh ONTHMAJIBHBIA CIOCO0 HM3MEpPEHHS] M HCIIO0JIb30BaTh H3BECTHBIC METOJIbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

MCCJICIOBATh 3aBUCUMOCTH MEXTy (PM3UYCCKUMHU BEITMUYMHAMH C UCIIOJIb30BaHUEM
TPSAMBIX H3MEPEHUH, TIPH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PHU3WYECKUX BEIUYWH B BHUJE TaOIUIl U rpauKOB, JeiaTh
BBIBOJIBI IO pE3yiIbTaTaM UCCIICIOBAHHUS,

coOmroiaTh TpaBuia 0E€30MacHOTO TpyAa MPHU TMPOBEICHUU WCCIICIOBAHUN B
pamMKax y4eOHOTrO DOKCIEpHUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM W MPOCKTHOU
NEATEILHOCTH C WCIOJB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000opyI0BaHUS;
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pemarh pacy€THBIC 3a7a4 C SBHO 3aJaHHONW (PU3UYECKON MOCNBIO, UCIIOIb3YS
dbu3nyeckue 3aKOHbI M MPUHLMIBI, HA OCHOBE aHalIM3a YCIOBUS 3a7aud BBIOMPAThH
bU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOIUMBIC
JUisi €€ pelleHus, MPOBOAWTH pacdy€Tbl M OIEHUBATh PEaJTbHOCTh MOJTYYEHHOTO
3Ha4YCeHUSI(HPU3UUECKON BEIMYUHBI,

permaTh Ka4eCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPECUHUBYIO
LEMOYKY pacCyXJICHHM C ONOpoi Ha H3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3HYecKue SIBICHUS;

UCIOJIb30BaTh NPHU PEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpPMaAIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEpIpPETAllMd U TIPE/ICTABICHUS
y4eOHOU U HAYYHO-TIOMYJISIPHON HH(POPMALIUHU, TOTYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKA aHATTU3UPOBATH MOTyIaeMy0 HHPOPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAyKU, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
UTEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3UKE B TOBCEIHEBHOM >KU3HU
UIsl obecrieueHusi O€30MacHOCTU MpU OOpalieHuH ¢ MpUOOpaMu M TEXHUYECKUMU
YCTPOHCTBAMH, JJII COXPAHCHHS 370POBbS M COOJIONCHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B IPYIINE C BHITOJHEHUEM PA3JIMYHBIX COIUATBHBIX POJICH, MIIAaHUPOBAThH
paboTy TpYIIBI, palMOHAIBHO PpACTIPEACNsITh OOSI3aHHOCTH H  IUJIAHUPOBATH
NEATEILHOCTh B HECTAHIAPTHBIX CUTYaIlMsIX, aJCKBAaTHO OIICHMBATH BKJIAQJ KaKIOTO
U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pAaCCMaTPUBAEMOM TTPOOIIEMBI;

YUUTHIBATh TPAHUIIBI PUMEHEHUS U3YYCHHBIX (PU3NUYECKHX MOJIECTICH: TOYCUHbIN
ANCKTPUYECKUH 3apsi, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, sICpHAsT MOJICTh aTOMa,
HYKJIOHHAsI MOJIE]Ib aTOMHOTO s/Ipa MY PEIICHAH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (pU3MYECKUE SIBJIEHHUS (MPOIECChl) U OOBICHATH HMX HAa OCHOBE
3aKOHOB DJJICKTPOAWHAMUKA W KBAHTOBOW (DH3WKH: JJIEKTpUYECKas TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOEC, MAarHUTHOE JCHCTBUSA TOKa, B3aWMOJCHCTBHUE
MarHUTOB, AJICKTPOMArHUTHAS WHAYKIHS, JEHCTBUE MAarHUTHOTO TOJIS Ha MPOBOIHUK
C TOKOM U JBIDKYIIMICS 3apsii, SJCKTPOMArHUTHbIE KOJIeOaHUSI U  BOJIHBI,
MPSIMOJIMHEWHOE PacIpoCTpaHEHUE CBETa, OTPaKEHUeE, MpeJoMIIeHne, HHTep(EepeHITns,
mudpakiys W TOJsIpU3aIusl CBeTa, AWCHEpcHUs CBeTa, (porodnekTpuueckuii ¢ exT
(boTo3ddexT), cBETOBOEC IaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS M ICKYCCTBEHHAS PAJMOAKTUBHOCTD;

OMHCHIBATh HM3YYCHHBIC CBOWCTBA BeMIeCTBA (DJIIEKTPUYECKHUE, MATHUTHEIE,
OTNITHYECKHUE, DJICKTPUUCCKYIO MPOBOAMMOCTD PA3IUYHBIX CPE) M AJICKTPOMArHUTHBIC
sIBJICHHS (TTPOIIECCHI), UCTIONB3Ys (DM3NYCCKUE BEIMUUHBI: SJICKTPUICCKUN 3apsiJl, CHIIa
TOKa, OJJICKTPUUYECKOE HaINpsHKCHUE, DJICKTPUYCCKOE COINPOTHBIICHHE, Pa3HOCTh
MOTCHITNAJIOB, AJIEKTPOJBIKYINAS CHJa, paboTa TOKA, WHAYKIUS MArHUTHOTO ITOJIS,
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cuia Amrepa, cuia JlopeHiia, MHIYKTUBHOCTbh KaTYIIKH, YHEPrUsl 3JEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ] U YacTOTa KojebaHuil B K0JeOaTeTbHOM KOHTYPE, 3aps U
cuja TOKa B IMPOIECCe TapMOHUYECKHUX SJIEKTPOMArHUTHBIX KoJjiebaHu#, (pokycHoe
pacCTOSTHUE W ONTHYECKash Cujla JIMH3bI, MpPU OINWCAHUU TPABWIBHO TPaKTOBATh
(buU3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIbI, YKA3bIBATh
dbopMyIIbl, CBS3BIBAIOIIME JAHHYIO PU3NUYECKYIO BEIMYMHY C APYTUMH BEJIMUYUHAMY;

OTIHCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, UCTIONB3Ys (GU3NUECKUE
BEJTUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JYTMHA BOJHBI M YACTOTA CBETA, YHEPTHUs
U uMmIynbc (OTOHA, MEPHOJ TMOoJypacmaaa, SHEpPTus CBSA3M ATOMHBIX Sep, MpHU
OMHMCAHUM MPABUIIBHO TPAKTOBATh (DPU3UUYECKUU CMBICT HCHOJIB3YEMbIX BEJIMYWH, UX
0003HaUEHUA W EJUHUIIbI, YKa3bIBaTb bopmybl, CBSI3BIBAIOLINE JTAHHYIO
Gu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMYMHAMU, BBIUUCIATH 3HAUCHHE (PU3MUECKOMH
BEJINYMHBIL;

aHAIU3UPOBaTh (PU3MYECKHE TIPOLECCHl U SBIEHUA, HUCHONB3Yyd (hU3UUYECKUE
3aKOHBl M NPHUHLHUINBL 3aKOH OMa, 3aKOHBI IOCJIEJOBATENBHOIO M I1APAJUIEIBHOTO
COCIMHEHMsI TNPOBOAHUKOB, 3akoH JDxoyns—JIeHma, 3akoH 3JIEKTPOMarHUTHOW
WHAYKIUHU, 3aKOH NPSIMOJUMHEHHOTO PpACIPOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NPEJIOMJICHUS CBETA, ypaBHEHUE DUHIITENHHA a1 poTordeKTa, 3aK0H
COXpaHEHHUsI SHEpPIHHM, 3aKOH COXpPaHEHUs HUMITyJIbCa, 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUS! MAaCCOBOI0 YucIa, NocTynarsl bopa, 3akoH
paZvoaKTUBHOTO paciaja,lIpy 3TOM pa3jindyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BBIPAKEHHUE U YCIOBUS (TpaHULlbl, 00JIaCTH) TPUMEHUMOCTH;

OMpeNeNsaTh HANpaBJIEHWE BEKTOpa WHAYKIMW MarHUTHOIO MOJs MPOBOJHMKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh U ONUCHIBATh M300PAKEHHE, CO3/1aBAEMOE IIOCKUM 3€pKajioM, TOHKOH
JINH30M;

BBITMOJIHATH IKCIEPUMEHTHI 0 UCCIIEI0BAaHUIO (PU3NUECKUX SIBICHUN U MPOLIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX M3MEPEHUN: MpHU 3TOM (POpPMYIHPOBATH
npobsieMy/3ajady Y THUIIOTE3Y Y4eOHOro OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pYy10BaHUs, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISAT MPSIMbIE U KOCBEHHbIE U3MEPEHUs GPU3NYECKUX BEIUYUH, IPU 3TOM
BBIOMpPATh ONTUMAJBHBIM CIOCOO HM3MEPEHUS W HCIOJIb30BaTh HW3BECTHBIE METObI
OLICHKH MOTPEUIHOCTEN U3MEPECHUM;

UCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOIb30BAHHUEM IMPSIMBIX
U3MEpPEHHI: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBaTH pPe3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PU3MUECKHX BEIUYMH B BUJAE TaOIHIl U TpapHUKOB, AETaTh
BBIBOJIBI IO pE3yJbTaTaM UCCIIEeI0BAHNUS;

coOyrofaTh TpaBujiia OE30MacHOr0 TpyAa MPU MPOBEACHUM HCCICIOBAaHUN B
pamMKax yd4eOHOTO OKCIEpHUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W TPOCKTHOU
NEATETLHOCTH C WCIOJb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H JIaOOPaTOPHOTO
000opyI0BaHUS;
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pemiaTh pacy€THbIC 3aJja4M C SIBHO 3aJaHHOW (DU3MYECKON MOJEINbIO, UCTIONb3Ys
¢usznyeckue 3aKOHBI W TPUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJaud BbIOUPAThH
bu3MYECcKyI0 MOJIeIb, BBIACHATh (U3HUECKUE BETUYHHBI U (POpPMYIIbI, HEOOXOIUMBIE
JUIsie€ PelIeHHs], MPOBOAMTH PACYETHI M OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYEHUS
(bu3MYeCcKO BEIMUHHBI;

pelmaTh KauyeCTBEHHBIC 3a/aud: BBICTPAMBATH JIOTHUECKHM HEMPOTUBOPEUYUBYIO
LEMOYKY PpACCYXICHUW C ONOpPOM HAa M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
busznuecKkue IBICHUS;

UCIOJIb30BaTh NPHU PEUICHUU Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpMAIMOHHBIC
TEXHOJIOTUH JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAMM W IPEICTABICHUS
y4eOHOM W Hay4YyHO-TIOMYJsipHOW UWHGOpMAlMM, TIOJYYEHHOM U3  Pa3IMYHbIX
MCTOYHUKOB,KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyI0 HHPOPMAIIHIO;

OOBSACHSTH MPUHIMUIBI ACHUCTBUS MalluH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasiuyaTh yCclIOBUSA UX O€30MaCHOr0 UCIIOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJNTH NMPUMEPHl BKJIaJa POCCHUCKUX M 3apyOeXKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIEr0o MHUpPA, B pa3BUTHE
TEXHUKHUH TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMUS MO (U3MKE B TOBCEAHEBHOW KU3HU
g o0ecriedeHus O€30MacHOCTH NpH oOpallleHuu ¢ IpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, IJIi COXPAHEHHsI 3[0POBbS M COOJIIOJECHHUS HOPM 3KOJIOTHYECKOIO
NIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B rPYIIE C BHITOJTHEHUEM PA3IHYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyMNIbl, paldOHAIBHO paclpeAeisiTh O00s3aHHOCTH M IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJCKBAaTHO OILICHWBATH BKJIAJA KaXJOT0
U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

No IIporpammHuoe conepxkanue, Tema 3aHsITUA KonnuectBo B ToMm uncne [Tpenmetnsie (I1P) u
ILII. 4acoB VP 113 K Cp nuyHocTtHbie (JIP)
pe3ynbTaThl
1 kype, 1 cemecTp
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
Conep:xanue: Ousnka — Hayka o npupoje. HayuHbsie MeTObI MO3HAHUS OKPYKAIOIIETO
Mupa.
Posb 5KCIEpUMEHTa U TEOPHH B IIPOLIECCE TIO3HAHUS IPUPOIbL. DKCIIEPUMEHT B (DU3UKE.
MopenupoBanue (HpU3NUECKHUX SABJICHU U mpolueccoB. Hayunsle runore3sl. Gusnueckre
3aKOHBI U TCOPHUH. rpaHI/II_ILI MNPUMCHHUMOCTH (1)I/ISI/I‘I€CKI/IX 3aKOHOB. HpI/IHI_lI/IH
cooTBeTcTBUSA. POk 1 MecTO GU3NKH B QOPMUPOBAHUK COBPEMEHHON HAYIHOUW KapTHHBI
MHpa, B HpaKTH‘IeCKOﬁ ACATCIBHOCTH H}Oﬂeﬁ.
1 T3.1 ®u3uka 1 METOJIbI HAYYHOTO TIO3HAHUS 2 2 0 0 0 IIP 1, ITP 2,ITP 3, IIP 4
JIP 2.1
Paznen 2. Mexanuka (8 u) 8

Conep:xkanue:

Mexannueckoe ABrkeHne. OTHOCUTETFHOCTh MEXaHHYECKOTO IBIbKeHuUs. CucteMa
OTCYETA.

Tpaexropus.

[lepemerienue, CKOPOCTh (CPEeTHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUabHON TOUKH, UX NPOEKIIMU Ha OCH CHCTEMBI

koopauHatT. CloXKeHne NepeMeieHuN U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIIMHENHOE JBUKEHHE.

I'padmkm 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH 1 TIEPEMEIICHUS
MaTepUaIbHON TOUYKH OT BPEMEHH.

CBoOonHOE majieHue. Y CKOpeHHe CBOOOTHOTO MaCHMS.

KpuBonuneitHoe neukeHue. [BueHne MaTepruagbHOM TOYKH M0 OKPYKHOCTH C
MTOCTOSTHHOM MO0 MOJTYJII0O CKOPOCThIO. YTJIoBast

CKOPOCTB, TUHEWHas ckopocTh. [lepron u yactora oOparieHus.
IleHTpOocTpeMHUTENBHOE yCKOpEHUE. TEXHUUECKNUE YyCTPOUCTBA U IIPAKTUYECKOE
IIPUMEHEHNE: CIIUJOMETP, IBIKEHUE CHApSAIOB, IIETTHBIEC M PEMEHHBIE TIepeladun
Ipunnun otHocurensHocty "anunes. Ilepssiit 3akoH HetoToHa. MHEprnanbHbIe
cucteMsl orcuéra. Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoit 3akox
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HeroToHa 111 MaTepuanbHON TOYKU.

Tperuii 3akoH HproTOHA [11s1 MaTepUalIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.

Cuna tsoxectu. [lepBast kocMugeckas ckopocts. Cuia ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tperns (IIOKOsI, CKOBKEHUS, KAUCHHUS).

Cuna tperus. Cyxoe TpeHue.

Cuna TpeHHUs CKOJNBKEeHHS U cuiia TpeHus nmokos. Kosddumment Tpenns. Cuna
COTIPOTHUBIICHHS TP ABMXKCHUH TEJA B )KUAKOCTH WM Ta3e.

IMocTynarensHOE 1 BpamaTelbHOE IBIKCHNE a0COIIOTHO TBEPAOTO TEMa.

MOMEHT cUIIbI OTHOCUTENBHO OCH BpamieHud. [Inedo cunbl. Y cinoBus paBHOBECHS
TBEPIOrO Tea.

TexHuueckue yCTpoHCTBa U IMPAKTHUECKOE MPUMEHEHUE: TOALIUITHUKY, TBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

Vmnyibse MaTepHaibHOM TOUKH (Tea), CHCTEMbI MaTepHAIbHBIX TOUEeK. VIMITYIbC CHIIBI U
N3MEHEHHE UMITYJbCa Tesla. 3aKOH COXPaHCHMS IMITylbca. PeakTuBHOE JBIKCHUE.
Pabora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckas s3Heprus MaTepuaabHON TOUKU. Teopema 00 N3MEHEHHN KHHETHIECKON
SHEPTHH.

[Morenmansras sHeprus. [loTeHManbHast SHEprust ynpyro aeopMHpOBaHHOH
TIPY>KHHBL.

[TorennuanpHast YHEPTHA Tea BONMU3M MOBepXHOCTH 3emiu. [loTeHIanpHbIe 1
HETIOTeHIHaNbHbIe CHIIBL. CBSA3b PabOTHI HETIOTEHITHABHBIX CHJI C U3MEHEHHEM
MEXaHHYECKOHW IHEPTUU CUCTEMBI TeJI. 3aKOH COXPAaHEHHSI MEXaHUYECKOH YHEPTUH.
Ynpyrue 1 Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpoUCTBa U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, PY>KUHHBIH
ITUCTOJIET, IBIDKEHHUE PaKeT.

2 Tema 1. Kunematuka
T3.2 Mexaunueckoe IBUKEHUE.

N B

3 [13.1 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKECHHUE.
KpuBonuHneliHoe IBUXEHUE.

4 Tema 2. lunamuxa
T3.3 3akonsl HeroTOHA. 3aKOH BCEMHPHOTO TATOTEHMUS.

5 Tema 3. 3akonvl coxpanenus ¢ Mexanuke
[13.2 3akoH coxpaHEeHUs UMITYJIbCa. 3aKOH COXpaHEHUs

TP 5, TIP 6
JIP 2.1, JIP 5.1- 5.3,
JIP 6.1- 6.4 JIP 7.1-7.7
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MEXaHUYeCKOM OHECPI'Un.

Paznen 3. Mosiekyasipas pusuka u repmoaunamuka (10 )
Conepaxanue: OCHOBHBIE TIOJIOKCHUS MOJICKYISIPHO-KMHETHYECKOW TEOpUH M HX
omnbITHOE 000CHOBaHKE. BpOoyHOBCKOE ABHKEHHE.

Hudpdysusa. Xapaktep ABWKEHHS W B3aUMOJICHCTBUS YACTHIl BemecTBa. Momenun
CTPOEHHS Ta30B,

KHUIKOCTEH M TBEPIBIX TN U OOBSCHEHHE CBOICTB BELIECTBA

Ha OCHOBe OJTHX Mojeneil. Macca u pasmepsl Monekyl. KommdecTBo BerecTBa.
ITocrostHHas ABoranpo. TemnoBoe paBHOBECHE.

Temneparypa u e€ usmepenue. Illkana remneparyp Llenscus. Monenb ueanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHYECKOI TEOPHH HAEaIbHOTO rasa.
AGcomoTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOH O3HEprHH TEIUIOBOTO
JIBUDKEHUS YaCTHII Ta3a.

IlIxana temnepatyp KenbBuna. ['a3oBble 3axoHbl. YpaBHeHHe MeHaeneeBa—Knaneiipona.
3akoH JlanpToHa. HM3ompomecchl B HAEATBHOM Ta3e € IOCTOSHHBIM KOJIHUYECTBOM
BELIECTBA.

I'padnueckoe npencraBieHrEe H30IPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHHUYeCKUE yCTPOWUCTBA M MPAKTHYECKOE IPUMEHEHUE: TEPMOMETp, OapoMeTp
TepmoguHamuueckas cucreMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJAMHAMUYECKOM CUCTEMBI U
crocoObI €€ U3MEHEHHUS.

KonunuecTtBo Temnotel u paboTa.

BHyTpeHHsAs SHeprus OJHOATOMHOTO WAEalbHOrO Tasza. Bumsl Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3ITydeHHE. Y JeNbHas

TEIUIOEMKOCTb BenecTBa. KonudyecTBo TEIIOTHI IPH TEIIONEpeaaye.

IMonsTre 06 anuabdarHOM mporecce. I1epBblii 3aKOH TEPMOIMHAMHKH.

[lpumeneHne TmepBOro 3aKoHa TEPMOAWHAMHUKM K u3omponeccam. I 'paduyueckas
MHTEpIIpeTanus padoTHI rasa.

BTropoii 3ak0oH TepMOAMHAMUKH.

HeobOpaTtumocTs npo1ieccoB B pUpoJIE.

TemnoBble MamvHbL. [IpUHIUIIBI 1EMCTBUS TEIJIOBBIX MAIIKH.

IIpeobpa3oBaHus SHEPTHH B TEIJIOBBIX MAIIHHAX.

KoaddunmeHT mosne3noro eiHCTBUS TETJIOBOW MaIlIWHEI.

Huxn KapHo 1 ero ko3¢ UIHEeHT M0JIe3HOTO JSHCTBUSL.

OKonorn4eckre mpoOIeMbl TETNIOIHEPTETHKH.

TexHuueckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHUE:!

JIBUTaTe) b BHYTPEHHETO CrOpaHus, ObITOBOI XOJIOIMILHHUK,

KOHJIULIOHEP
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[TapoobpazoBanue u koHaeHcauus. ViciapeHue 1 KUIeHue.

AOconmoTHas M OTHOCUTEJbHAs BJIAXXKHOCTh Bo3ayxa. HachlleHHBIH map. YnaenbHas
TEIIOTa apooOpazoBaHus. 3aBUCUMOCTh TEMIEPATyphl KUIIEHHs OT JaBiieHus. TBEpmoe
teno. Kpucrammnaeckue u amopgHbIe Tena. AHA30TPOINS CBOUCTB KpUCTALIOB. JKunkue

kpuctamisl. CoBpeMeHHbIE MaTepralsl. [1maBinenue u

KpHUCTaJUTH3anus. Y ienpHas TernoTa miasinesus. Cyonmmmanust.

VYpaBHeHme TeroBoro O6ananca. TexXHUYECKHe YCTPONHCTBA U MPAKTHIECKOE IIPUMECHEHHE:
THTPOMETP U IICUXPOMETD,

KaJIOpUMETpP, TEXHOJOTHUH IOTYYeHHS COBPEMEHHBIX MAaTepualoB, B TOM YHCIE
HaHOMAaTCpHaJloB,M HAHOTCXHOJIOTUN

6 Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
T3.4 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU
UJealbHOTO Ta3a.

7 [13.3 YpaBuenue MenneneeBa—Knaneiipona.
H3omnporiecchl.
8 Tema 2. Ocnoevt mepmoounamuku

T3.5 BHyTpeHHSsIs1 SHEpTUS TEPMOAMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHMUS.

9 CP. 1 IlepBblii 1 BTOpOH 3aKOH TEPMOINHAMUKH.
TenoBble MalIUHBIL.

10 Tewma 3. ArperatHbie cocTosiHHS BerecTBa. Da3oBbie mepexoabl
T3.6 ArperatHbie

COCTOSIHUS BelecTBa. Pa30BEIC Mepexoabl

TP 7, TIP 8
JIP 1.1.-15
JIP 6.1-6.3

Pa3gen 4. daexrpoanHamuka (12 4)

Conep:xkaHue: DJEeKTpU3anusi Tell. DIEKTPUUECKHi 3apsa. J[Ba BUAA DJIEKTPUUECKUX
3apsan0B. [IpoBogHuKY,

JURJIEKTPUKHU ¥ MTOTYTIPOBOTHUKH. 3aKOH COXPAHEHHUS 3JIEKTPHUIECKOTO 3apsijia.
BsanmopeiicTBue 3aps0B. 3aK0OH

Kynona. TouedHbIH dIEKTpUYECKUH 3apsi. OekTpudeckoe Tmoie. Hanpsk€HHOCTH
ANEKTPUYECKOro moiisl. [IpHHIMN CyNeprmo3uIMy  JIeKTPUYEeCKUX noner. JluHum
HATPSKEHHOCTH JICKTPUIECKOTO OIS,

Pabora cmn oamekrpocratudeckoro mois. [lorenmman. Pa3HOCTP TOTEHIHANIOB.
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IIpoBOIHUKY U AUINEKTPUKU B

IMEKTPOCTaTUYEeCKOM Tmoje. JludnexkTpudeckas MPOHULAEMOCTb. JIEKTPOEMKOCTb.
Kongencarop.

ONeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPrus 3apsHKEHHOTO KOHAEHCATOPA.
TexHUYIECKHE yCTPOHWCTBA M MPAKTHIECKOE NPUMEHEHHUE: JIEKTPOCKOII, SIIEKTPOMETP,
EKTPOCTATHUECKAsd  3aIIUTa,  3a3€MJICHHE  JICKTPONpPHOOpPOB,  KOHAEHCATOD,
KOIIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED

DIEeKTPUUECKUI TOK. Y CIOBHUS CYIIECTBOBAHUS IIEKTPUIECKOTO TOKA. MICTOYHMKH TOKa.
Cuna toka. ITocTosHHBIH TOK.

Hampsokenue.

3akoH Oma ;78 ydacTka [enu. ODIJEeKTPUYEeCKOe COMPOTUBJICHHE. Y ACThHOE
conpoTuBieHne BemecTsa. [locnenoBarenbHoe, MapajuleIbHOE, CMEIIaHHOE COETMHEHUE
IIPOBOJTHUKOB.

Pabota 31eKTpruUecKoro Toka.

3akoH JDxoyns—JIeHua. MOIIHOCTb 3JEKTPUYECKOTO TOKA. DJIEKTPOJABIKYIIAs CHUa U
BHYTPEHHEE COIIPOTUBIICHUE HCTOYHNKA TOKA. 3akoH OMa 151 TOJTHOH (3aMKHYTOM)
aneKTpudeckoii nernu. Kopotkoe 3amMbIkaHue.

OJEeKTpOHHAsT TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTB  CONPOTHBIICHHS
METaJIOB

OT TEMIEPATYPBI.

CBepXITPOBOIUMOCTb.

DnexTpudeckuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHass W NpPUMECHas IPOBOJUMOCTb IIOJIYIIPOBOAHUKOB.
CaoiicTBa

p—n-nepexona.

[ToaynpoBoTHUKOBBIE TPUOOPBI.

DJEeKTPUYECKUH TOK B pacTBOPAX U paciuiaBax 3JEKTPOJIUTOB.

DJIEeKTPOIUTHIECKAs! UCCOLHUAIMS. DIECKTPOIIH3.

DneKTpuuecKuil TOK B razax. CaMoCTOSITENIbHBIN U HECAMOCTOSATENbHBIN pa3pal. MomaHus.
[Tna3ma.

TexHH4YecKHe yCTPOWCTBA W TPAKTHUECKOE IPUMEHEHHE: aMIlepMETp, BOJBTMETD,
peocTart, HICTOYHUKH TOKa,

3NEeKTPOHArPEBATEIbHEIE MPHOOPHI, AIIEKTPOOCBETHUTEIbHBIE TPHOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BAKYYMHBIN IHOJI, TEPMUCTOPHI B (HOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBII THOJ,

raJbBaHUKA

11 | Tema 1. DnekTpocraTuka
T3.7 IlpoBogHUKH,

TP 9, TIP 10, TIP 11,
TP 12, TIP 13
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JUDJICKTPUKHU U ITOJTYIIPOBOJIHHUKH.

12 | T3.8 Hampspk€HHOCTH IEKTPHUECKOTO MOJIS. 2 2 0 0 0

13 T3.9 Dnexrpoémkocts. Konaencarop. 2 2 0 0 0

14 Tema 2. [TocTOSHHBIN AMEKTPUUSCKHUA TOK. TOKH B pa3IMYHBIX Cpemax 2 2 0 0 0
T3.10 3axon Oma st yaactka nienn. [locinenoBaTensHOe U mapaiebHOE
COeAMHEHHE TIPOBOHUKOB.

15 T3.11 1 1 0 0 0
[TonynpoBOJHUKH.

16 T3.11 1 1 0 0 0
KonrtponbHas pabora.

17 K.1 Dnexkrpudecknii TOK B pa3IMYHBIX Cpeax. 1 0 0 1 0

18 K.1 Koncynbrarusi. 1 0 0 1 0

Hmozo 3a 1 cemecmp

32y

JP 2.1
JIP3.1-3.2
JIP 7.1-7.2

1 kypc, 2 cemecmp

Paznen 4. Daexkrpoaunamuka (4 1)

Conep:xanue.

ITocTostHHBIE MarHUTEI.

B3aumoneicTBUE NOCTOSIHHBIX

MarHuToB. MaraurHoe none. BekTop MarHUTHON MHIYKIHU.

[IpuHuMI cyneprno3uuy MarHUTHBIX Nosiel. JInHuu

MarHUTHOM MHAyKUuuu. KapTrHa nMHUNA MarHUTHON MHIYKIUH OISt

MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mnose NpoBoAHHMKA ¢ TokoM. KapTtuna nuHuit
MHAYKIUH MarHUTHOTO TIOJs ATMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHHKA, KATYHIIKU ¢ TOKOM. OnbIT OpcTena.

B3anmMopeiicTBre IpoBOIHUKOB ¢ TOKOM. Cuita AMriepa, e€ Moy U

HampaBieHue. Cuna JlopeHna, e€ Moxyns M HalpaBieHHME. J[BHXKEHHE 3apsyKEeHHOU
YaCTHIIBI B OJIHOPOJHOM MarHUTHOM nosie. Pabota cuinel JlopeHna.

SIBieHME 3NEKTPOMArHuTHOM HHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHAYKLIAH.
OIEeKTPOABIIKYIIAS CHUIA MHIYKIHH.

3aKoH 3JeKTpoMarHuTHo uuaykiuu dapajest.

BuxpeBoe snexTpuueckoe moie. DIEKTPOABHXKYIIAs CHIA WHAYKIUH B IPOBOJHHKE,
JIBUKYILEMCS IOCTYNATENbHO B OTHOPOJHOM MAarHUTHOM HOJE.

IIpasuno Jlenna.

WNHayKTHBHOCTD. SIBI€HHE CAMOMHAYKIMHU. DIEKTPOABIKYIIAS CUJIA CAMOMHYKIIHU.
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3Hepr1/1$1 MAarHMTHOTIO IOJIA KaTYIIKHU C TOKOM.

3J'IeKTpOMaFHI/ITHOC noye. TexHuueckue yCTpOﬁCTBa U TPAKTUYECKOEC TPUMCHCHUC:
IIOCTOSIHHBIC MarHuThlI,

OJIEKTPOMAarHuThl,

QJIEKTPOABUTATEIb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHUII,

WHIAYKOUOHHAA I1€Yb

19 [13.4 Cmta Ammiepa. Cua Jlopenria.

20 I13.5
3aKOH AIIEKTPOMArHUTHON MHIYKIIHH.

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

JIP 2.1

JIP 3.1 3.2

JIP 7.1-7.2

Paznen 5. KoJsieOanus u BoJiHbI (8 1)

Conep:xanue: KonebaTtenpHas cucrema.

CBoOoHbIe MexaHnuecKHe Kojebanus. ['apMoHnueckue

konebanus. [lepuon, yacrora, ammuryna u ¢asa kosnedanuil. [IpykUHHbIA MasSTHHK.
MaTtemMaTU4eCKUH MasTHUK.

YpaBHEHNE FraApMOHUYECKUX

kosieOanuii. [IpeBpaieHie YHEPTUU MIPU TAPMOHUYECKUX KOJICOaHUSX.
KonebarenbHbI KOHTYD.

CB0OOIHBIE ANIEKTPOMArHUTHBIE KOJIeOaHNs B HACATEHOM

KoJieOaTenbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHIECKUMH U

JIEKTPOMarHUTHBIMH KoJiebanusiMu. Popmyna TomcoHa. 3aKOH cOXpaHEHHsI SHEPTHH B
n/lealIbHOM KOJIeOaTeIbHOM KOHTYpE.

IIpencraBneHne o 3aTyXaNUX KojJebaHUsIX. BEIHYKIeHHbIe MEXaHHUECKUE KOJIeOaH .
Pe3onanc. BeinyxieHHBIE

9JIEKTpPOMarHuTHbIe Kosiebanus. [lepeMeHHbIH TOK.

CuHyCOUIaNbHBIA IEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMITJIUTYIHOE 1
JIEHCTBYIOIIIee 3HAaYEHNE CUJIBI TOKa 1 HampsbkeHus. Tpanchopmarop. I[IpousBoacTso,
nepeaaya U NoTpedieHue

INEKTPUUECKON SHEPTUH.

OKONOrH4ecKHe PUCKU

IIPU IPOU3BOJCTBE JIEKTPOIHEPTUH.

KynbeTrypa ncnonb3oBaHus

9JIEKTPO’HEPTUU B IOBCEJHEBHOM XKU3HMU.

TexHuueckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHUE:!

ANEKTPUUYECKUH 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKa, INHUN

ANeKTponepead
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MexaHHuecKkue BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuos.

CKOpOCTb paclipOCTpaHEHUs U

JUTHHA BOJIHEL [lomepevHpie U mpoIoibHBIC BOHEL. MHTEpepeHIrs U Tudpakius
MEeXaHUYECKUX BOJH.

3Byk. Ckopoctb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
DIeKTpOMAarHuTHHIE BOJHEI.

VYcnoBus n3myyeHus

3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus sektopos E, B,

V B 3JIEKTPOMAarHUTHOH BOJIHE.

CBOICTBa ANIEKTPOMArHUTHBIX BOJH: OTpaKeHHE, IPEIIOMIICHHE,

nosspuszanyst, Audpakuus, tHTepdepenius. CKopocTh 3JeKTPOMArHUTHBIX BOJIH.
Ixana QJICKTPOMAriMTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArHuTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIUIBI paAuOCBsI3H U TeleBHICHNS. Paanonokanus. DeKTpoMarHUTHOE 3arps3HEHNe
OKpY’KaIoIIeH Cpepl.

TexHUUECKHE YCTPOUCTBA U MPAKTUUECKOE TPUMEHEHNE: MY3bIKaIbHBIC HHCTPYMCHTHL,
YIIBTPa3BYKOBas TUArHOCTHKA

B TEXHHUKE W MEIUIMHE, paaap, paIuonpuéMHIK, TEIIEBU30p, aHTeHHA, Tenedon, CBY-
edb

I'eomerprueckas ONTHKA.

[IpamonuHeliHoe pacpocTpaHeHUE CBETa B OJHOpoAHOU cpene. Jlyu cBeTa. Toueunslit
HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [loctpoeHue

n300pakeHui B TIOCKOM 3epkaje. [Ipenomiienne cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AGCOMOTHBIN

rnokasateib npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroia nojJHoTro
BHYTPCHHETO OTPaKCHUS.

Hucniepcust cBera. COXHBINA cocTaB Oemoro cBeTa. LIBeT.

Cobuparolue U paccenBaronIie JTMH3EL. ToHKas uH3a. DOKYCHOE PACcCTOSHUE U
ONTHYECKas CHJIa TOHKOH JIMH3EL. [locTpoeHne H300pakeHU B COOMPAIOIINX U
paccenBaromux JuH3ax. @opMyTa TOHKOH JHH3EL. YBEIMYCHUE, TaBAEMOE JIMH30H.
IIpenensl MPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonHoBas ontuka. MHTEpdepennns cBeta. KorepeHTHbIE HCTOUHUKH.

YcnoBust HabIIOAEHNS MAKCHMYMOB 1 MUHIMYMOB

B MHTEePPEPEHINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.
Judpakius ceera. udpakiunonHas pemeTka. Y cioBre HaOII0ISHIS TTTaBHBIX
MAaKCUMYMOB IIpH MMaJCHUU MOHOXPOMATUIECKOI'0 CBETa

Ha TudpaknuoHHY0 peméTky. [lonspusanms cBeta. TexXHHYSCKHE yCTPOHCTBA U
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MPaKTUYCCKOC NPUMECHCHHUE: OYKHU, JIYyIIa, Q)OToannapaT, HpOCKHI/IOHHLIﬁ arrmapar,
MUHKPOCKOII, TCJICCKOII, BOJIOKOHHAsA OITHKA, Z[I/I(l)paKHI/IOHHaH peméTKa, TNOoJIApou

21 Tema 1. MexaHUUYECKUE U DIICKTPOMATHUTHBIC KOJICOaHWSI
CP.2 MexaHndeckue 1 dICKTPOMarHuTHBIC KOJIcOaHHs

22 Tema 2. MexaHuueckue 1 3JIeKTPOMAarHUTHBIE BOTHBI
T3.12 Mexanuueckue U 3JeKTpOMarHuTHbIE BOJTHBI

23 Tema 3. Onrtuka
[13.6 3akoHBI OTpa’keHUs U MPETOMIICHHS CBETA.

24 T3. 13 BonHoBag onTuka.

ITP 14, IIP 15, IIP 16,
P 17, I1P 18, IIP 19
JIP 5.1-5.2
JIP 6.1-6.3

Pasjnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEJILHOCTH (2 4)
Copnepxanue: [locTynaTsl ciennanabHOM TEOPUH OTHOCHTEIBHOCTH: HHBAPUAHTHOCTD
MOJYJIsl CKOPOCTH CBETa B BaKyyMe, IIPHHIUII OTHOCUTEIILHOCTU DHHINTEHHA.
OTHOCHUTEIBHOCTD

OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpPAIIEHHE ATHHBI. DHEPIHs U UMITYJIbC
peNATUBUCTCKOI yacTuIisl. CBA3b Macchl ¢ JHEPTUEH U UMITYJIBCOM PEISITUBUCTCKON
Y4acTUILBl. DHEPrUsl MOKOs

25 T3.14 OcHoBBI crieUANBHONU TEOPUU OTHOCUTENBHOCTHU

Paznen 7. KBanToBas ¢usuka (10 u)

Copep:xanue: ®otonsl. Popmyrna [Tranka cBs3u 3HEprHnH GOTOHA C €TO YACTOTOM.
DHeprust 1 UMITyNbC (OTOHA.

Otkpeitre U uccnenaosanue Goroddpderra. Onbitel A.I'. CToseroBa. 3aKOHbBI
doroaddekra. Ypapuenue

DiiHmreitna 11 porodpdexra.

«Kpacuas rpanuna» ¢poroaddekra. Jarnenue ceera. OnbITH

I1.H. JleGenena.

Xumudeckoe AeiicTBUe cBeTa. TeXHUYECKHe yCTPOHCTBA U ITPAKTHYECKOE IPUMEHEHHUE!
(doTosanieMeHT, POTOAATINK, COTHEUHAs OaTapesi, CBETOIHO/

Mopens atoma Tomcona. OmeiTel Pezepdopna mo paccessHuro

a-vyactull. [lnanerapHas moxens aroma. [loctynatsr Bopa.

Wzny4enune u nornomenue (OTOHOB IPH MEPEX0JIe aTOMa C OJHOTO YPOBHS YHEPTUH Ha
nIpyroil. Buasl criektpoB. CIeKTp ypoBHEH SHEPTHUH aTOMa BOJIOPO/IA.
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BonHoBble cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynspHo- BOJTHOBOH Ayanu3M.
CHOHTaHHOE ¥ BBIHYKJCHHOE H3ITy4YCHHE.

TexHuyeckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3
(cniexTpockom), J1a3ep, KBaHTOBBIH

KOMIIBIOTEP

OKCNIepUMEHTBHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHUS SApa.

OTkpsiTHE paanoakTHBHOCTH. ONBITH Pe3epdopa o onpeieneHuio cocraBa
panuoakTHBHOTO M3IydeHus. CBoiicTBa anbga-, 6eTa-, raMMa-u3nydeHus. Biusaue
PaANOAaKTUBHOCTH Ha )KHMBBIE OPTraHU3MBI.

OTkpeITHE IPOTOHA U HeliTpoHa. HykimonHas Monens siapa ['eiizenOepra-lBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M3otonsl.

Anbda-pacnaa. DNeKTpOHHBIN 1 O3UTPOHHEIH OeTa-pacnana. ['amma- m3mydeHue. 3akoH
PaANOaKTUBHOIO pachaja.

DHeprus CBSI3U HyKJIOHOB B sIJIpe.

Snepubie cuiel. JledexT Macchl sapa.

SInepHsble peakuuu. [leneHue u CUHTE3 A1ep.

Snepusiit peaktop. Tepmosiaepusiii cunTe3. [Ipo6aeMbl ¥ NEPCIEKTUBHI IAEPHOM
SHEPreTHKH.

DKOJOTUYECKHE acTeKThI AePHON SHEPTETHKH.

OneMeHTapHbIe 4acTHLBL. OTKPBITHE MO3UTPOHA.

Mertop1 HAOIIOICHNS ¥ PETHCTPAUK HJIEMEHTAPHBIX YacTHII.

dyHnaMeHTaNbHbIE B3anMOAeHCTBUS. EMUHCTBO Qu3ndeckoi KapTHHBI MHpA.
TexHuueckue yCTpoUCTBa U MPAKTUUECKOE IPUMEHEHHUE: T03UMETp, kKamepa BuibcoHa,
SIIEPHBIA peakTop, aToMHas Obomba

26 Tema 1. DneMeHTHI KBAHTOBOI ONTHKU
T3.15 DneMeHTHI KBAaHTOBOM OITHKHA

27 Tema 2. CtpoeHue atoma
T3.16 Ctpoenue aToma

28 Tema 3. AToMHOE SIPO
T3.17 AtomHoe siapo

I1P 20, ITP 21, IIP 22,
I1P 23, ITP 24, IIP 25,
I1P 26, ITP 27
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JIP 2.1, JIP 5.1- 5.3,
JIP 7.1-7.3

29 Tema 3. AToMHOE AP0
T3.18 ATomHOe a1pO

30 Tema 3. AtomHOe s1pO
T3.19 AtomHoe sapO

Pa3nen 8. DiieMenTHI acTpoHOMUM U acTPpopu3uKu ( 12 u)
Coaep:xkanue: DTaribl pa3BUTHA aCTPOHOMHUU. [IpHKIIaHOE 1 MUPOBO33PEHUECKOE
3HaYEHUE ACTPOHOMUH.

Bun 3Bé3aH0T0 HeOa. Co3Be3aus, sipKue 3BE3/IBI, INTAHETHI, UX BUAUMOE JABIKCHHE.
Conneunas cucrema. Connue. Connednasi akTUBHOCTb. McTounuk sneprun CoiHLa U
3B€E3]1. 3BE3/IBI, NX OCHOBHBIC

XapaKTePUCTHUKH. J[narpamMmma «CHeKTPaIbHBIN K1acC — CBETUMOCTEY. 3BE3/IbI TTIABHOM
MIOCTIEIOBATENbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY TSI 3BE31 INTaBHOU
mocie10BaTeNnbHOCTH. BHyTpeHHee cTpoenue 38E31. CoBpeMEeHHBIE PEACTaBICHUS O
MIPOUCXOXACHUH 1 3Boronuy CoJHIIA ¥ 3BE31. DTambl )KU3HH 3BE31. Mueunsii ITyTs —
gama [amakruka. I[Tonoxenne n nemwxkenne Conuna B [amakTuke. THITBI FalaKTHK.
PanuoranakTuku u kBazapsl. YEpHbIE ABIPHI B siipax rajakTuk. Beenennas. Pacumpenue
Bcenennoii. 3akon Xa06ma. Pasberanue ranaktuk. Teopus bosiboro B3pbiBa.
PenukroBoe uznydenune. MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.
Hepeménnsie po01eMbl aCTPOHOMIH

31 Tema 1. DTansl pa3BUTHSA ACTPOHOMUH.
T3. 20. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUYCHNE aCTPOHOMHUH.
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32 Tema 1. Dtansl pa3BUTHS aCTPOHOMHHU. 2 2 0
T3. 21. [IpuknagHoe 1 MUPOBO33PEHUECCKOE 3HAUCHNE aCTPOHOMHUH

33 Tema 1. DTams! pa3BUTHS aCTPOHOMUH. 2 2 0
T3. 22. [IpuknagHOE U MEPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMHHU

34 Tema 1. DTamnsl pa3BUTUS ACTPOHOMHMHU. 2 2 0
T3. 23. Bun 38é3nH0T0 HeOa. Co3Be3aus, IpKUE 3BE3/bI, IIAHETHI, UX
BUJIUMOEC JIBFDKCHUE,

35 Tema 1. DTansl pa3BUTHA aCTPOHOMUMU. 2 2 0
T3. 24. Bun 38é31H0r0 HeOa. Co3Be3aus, ipKUe 3BE3/bI, IUIAHETHI, UX
BUJIMMOE JIBYDKCHHE.

36 Tema 1. DTamb1 pa3BUTHS AaCTPOHOMHUH. 2 2 0
T3. 25. Bun 38é31H0r0 HeOa. Co3Be3aus, ipKUe 3BE3/bI, IUIAHETHI, UX
BUJIMMOE JIBYDKCHHE.

37 | K.2 Koncynbranus 2 0 0
Hmozo 3a 2 cemecmp 46 36 6

HUTOTI'O IO NPEIMETY | 78 58 12

VP — ypok; 13 — npaktrueckue 3austust; K — koncynpranum; CP — camocTosTenbHast paboTta
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5. YCJIOBUSI PEAJIM3AIIAU ATATITUPOBAHHOM PABOYEN ITPOT'PAMMBI

51. AOIT CIIO mnpenycMOTpeHO coOmrogeHHe TpeOOBAaHUN K JOCTYITHOCTH 3JaHUN H

COOpYKEHH KoJIeKa 1 6€30M1acCHOT0 B HUX HAaX0XKJICHHsI, B TOM YHUCIIE:

— OOecrnieueHre JOCTYIHOCTH MPHJICTAIONICH TEPPUTOPUH, BXOAHBIX MyTeH, ImyTen
nepeMEILEeHIsI BHYTPH 3aHUs JIJIsl 00YJatoIIIXCs;

— Hanuuue crenuambHBIX MECT B ayAUTOPHSX ISl OOYYAIOMIMXCS C OTrpaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbSI 1 HHBAJIUJIOB;

— Hanuune 000pyIOBaHHBIX CAHUTAPHO-TUTHEHUYECKUX TOMEIIECHUH Il 00ydaroIuxcs
C OrpaHMYCHHBIMH BO3MOKHOCTSIMU 3I0POBbSI H HHBAJIUIOB;

— Hanuuue cucTeMbl CUTHaIM3AallMMd M OIOBEIICHHS IS OOYyYaloUIMXCs C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbSI 1 HHBAJTUJIOB;

5.2. B yueOHBIX aymuTOpUsX (IO BO3MOXHOCTH) CTapaThCsi H30eraTh MCIOJIB30BAHMS JIAMIT

JTHEBHOTO CBETa C JPOCCEISIMH, T.K. OHHM MEpLUAIOT W H3AalT ryi. llpeumymiecTBeHHOE

UCTIOJIB30BaHUE CBETOAMOAOB WJIM JIaMI JHEBHOTO CBETa C Ka4eCTBEHHBIM 3JIEKTPOHHBIM

OamutactoM. B aynutopusx HE ODKHO OBITH Tylna WM CTpoOOCKOmM4eckoro sddexra.

ObecnieueHne xopolel akyCTUKU: HE TOJKHO OBITh 3Xa, HOCTOPOHHUX IIYyMOB U T.II.

5.3. lng peanusanuil IporpaMMmbl OMONHMOTEYHBIM (OHA KOJUIEHKAa MMEET TedYaTHbIC W/WIIH

JJIGKTPOHHBIE ~ O0pa3oBaTeibHblC W HMHOOPMAIIMOHHBIE PECYpChl I HMCIIOJIb30BaHHS

B 00pa3oBaTEeILHOM TPOIIEeCCe.

OOyuaronuecss MHBAJIWIbI W JIMIA C OrPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
oOecrieyeHbl NEYaTHBIMU U (MJIM) 3JICKTPOHHBIMU YYEOHBIMH H3aHUSMH, aJalTHPOBAHHBIMU
Py HEOOXOIUMOCTH [Tt O0yUEHHsI YKa3aHHBIX 00YUJarOIIMXCSl.

OOyuaromumcs oOecriedeH JocTyn (yOaleHHbIM JOCTYyH), B TOM 4MCIE B CIy4yae
NPUMEHEHHS DJIEKTPOHHOTO OOydYeHUs, AMCTAHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHH, K
COBPEMEHHBIM TNpPO(ecCHOHANbHBIM 0a3aM JaHHBIX W HH(GOPMAIMOHHBIM CIPABOYHBIM
cUcTeMaM.
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