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Paboyas nporpamma o6weobpa3oBaTte/lbHON Yy4yebHOM AuCUUNAUHBL  «PU3nKa»
cocTaBneHa B cooTBeTcTBUM ¢ PIOC cpeaHero o6uiero o6pasoBaHUS N C YUYETOM
(heepasibHOM 06pa3oBaTeNnlbHOM NporpaMmmbl cpeaHero o6uwero obpasoBaHuUs

Pa3paboTumKk:
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PeLleH3eHTbI:
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PEUEH3WA
Ha pabo4yto NnporpaMmy y4ebHOW ANCLUUNNHBI
«dPunsmkKa» Ansa cneynanbHOCTEN:
34.02.01 CecCTpUHCKOe Aeno
31.02.01 JNeuyebHoe geno
Ha 6a3e OCHOBHOro obuiero obpasoBaHuA

Paboyas nporpamma paspaboTtaHa Ha OCHoBe PefiepasibHOr0 rocy4apCTBEHHOIO
obpasoBartesibHOro crTaHgapTa cpefHero nNpoeccnoHanbLHOro obpasoBaHuUs.

Pabouasa nporpaMmma BK/OYaeT 06s3aTe/IbHble KOMMOHEHTLI: nMacnopT paboyei
nporpaMmmebl, CTPYKTYpPY W cofepyXaHue, YCNOBUS peasinzauun, KOHTPO/b U OLEHKY
pe3ynbTaToB OCBOEHWUSA AUCLMUM/INHBI.

CofepxxaHue paboyeil NnporpamMmmbl 0XBaTbIBaeT BeCb Matepuas, He0O6X04NMbIN
NSt 06yYeHUs CTYLEHTOB CpefHUX cnelmanbHbIX y4ebHbIX 3aBefeHUN.

Pabouas nporpammMa OTpaXkaeT MECTO AUCUUMUHBLI B CTpyKType OIOI.
PacKpbIBalOTCA OCHOBHbIE LeNn 1 3agavym n3yvyaemomn, AUCLUUNINHBI - TpeboBaHUA K
pesynbTaTaM OCBOEHWUSA AUCUMMN/INHBI.

B CTpyKType 1 cogepXxaHuUn y4ebHOW AUCUMMNIMHBI NacrnopTa MnporpaMmbl
onpefeneHbl TEMbl N KOJIMYECTBO YaCOB Ha UX MU3yYeHUe, yKa3blBaeTCs 06bEM 4acoB
MaKCUManbHOM, 0653aTeNlbHON ayAUTOPHOM Y4YeOHOM Harpysku, CaMOCTOSITE/IbHOW
paboTbl 06y4valoLMXCA, MNepeyncrieHbl BUAbl 0053aTeNlbHOW ayAUTOPHOW Yy4yebHOMN
HarpysKm, caMoCTOATe/IbHOW paboTbl U (hopMa UTOroBOM aTTecTauMu No AUCUUMN/INHE.

Mpn peannsaunm cogepxaHnsa obuleobpasoBaTe/ibHOM yY4eOHON AUCLUMINHBI
«®dn3mka» B npepgenax ocsoeHusa ONMOIMN CIMNO Ha 6a3e OCHOBHOrO 06Lero
06paszoBaHUA C NOJyYeHNEM CpefHero obuiero obpasosaHMA MakcuMasibHasa ydebHas
Harpyska obydvarolmxcs coctaenseT - 95 yacos, 13 KOTOPbIX 71 4yac - obsAsaTenbHas
ayanTopHasa yyebHas Harpyska, 24 yaca OTBOAUTCA Ha 1abopaToOpHbIe 3aHATUSA.

Cofep>XaHue nporpamMmbl HamnpasfieHO Ha npuobpeTeHUe 00y4YaroLWMMUCH
3HaHWA, YMEHWIW W HaBbIKOB, HanpasfeHHbIX Ha (OpMUpPOBaHME OOWNX W
npoeccnoHanbHbIX KOMMEeTeHUMA, onpeaeneHHbix ®FOC CMO, n cooTBeTCTBYET
06bemy 4acoB, yKazaHHOMY B paboyem y4e6bHOM nnaHe.

B pasgene «KOHTpPO/SIb M OLEHKa pe3y/ibTaTOB OCBOEHUSA AUCUMMNIUHbBI»
onpefeneHbl pe3ynbTaTbl 06y4YeHUA M Te (OPMbl U MeTOAbl, KOTOpble 6yayT
MCMONb30BaHbl 471 UX KOHTPONA U OLLEHKN NpPernojaBaTesiem.

Paboyas nporpamma peKoOMeHAYyeTca AN MUCMO/b30BaHUA B y4eOHOM npouecce
Mo JaHHbIM CreumasibHOCTAM.

PeLeH3eHT:

K. n. H., [OUeHT Kaegpbl MaTeMaTUKN W

MeToAuKN  eé npenojasaHUA NHCTUTYT/A./

mMaTemMaTUKW, eCTeCTBO3HAHUA U TexXHUku Erl|

um. . A. ByHUHa .B. HepHoycoBsa



PEUEH3UNA
Ha pabouyl NporpaMmy y4ebHOM ANCLUUNNHBI
«dnsmkKa» Ansa cneymnanbHOCTeNR:
34.02.01 CecCTpuHCKOe aeno
31.02.01 Jeye6Hoe aeno
Ha 6a3e OCHOBHOro 06Liero obpasoBaHUsA

Paboyast nporpamma paspaboTaHa Ha ocHoBe ®PefiepasibHOro rocyaapCcTBeHHOro
06pa3oBaTe/IbHOro cTaHAapTa cpefHero NPodeccnMoHabLHOro 0bpas3oBaHUS.

Pabouyast nporpamMmma BKtoUaeT 06s3aTe/lbHble KOMMOHEHTbI: nacnopT paboyen
nporpammbl, CTPYKTYpPY M COfep>aHWe, YCNOBUS peanmsalnn, KOHTPOMb N OUEHKY
pe3ybTaToB OCBOEHUS AUCLUMMN/INHBI.

CogepxxaHue paboyeit nporpaMmbl OXBaTblBaeT BECb MaTepuasl, HEOOXO0AMMbI
Anst 00y4YeHUs CTYEHTOB CPeAHUX CneunanbHbIX YyYebHbIX 3aBefeHnin. CoaepxaHue
ANCLUMMINHBI BKNKOYAET B Ce6s WecTb pa3fesnos. PacnpeneneHme y4ebHOro BpeMeHN
B TeMaTuM4yeckoMm njaHe MO pasgenam M TemMam, a TakXKe MnocsenoBaTe/ibHOCTb
N3MTOXEHNST y4yebHOro wmartepuana, SBNSeTCA ONMTUMasbHbIM AN1S MOHUMaHUA W
YCBOEHUA MaTepuana obyyarowmmmcs.

Paboyas nporpamMma OTpaXkaeT MeCTO AUCUMNAUHBLI B CTpykType OIOrl.
PacKpbIBatOTCA OCHOBHbIE LIeIN U 3aavyn U3yvyaemon, AMCUUNANHBLI - TpeboBaHUSA K
pesynbTataM O0CBOEHUA AUCUUMINHBI.

B nporpamme npuseneHbl Tpe60BaHNA K YPOBHIO MOArOTOBKN 06YyYaroLMXCA Mo
KaXKI0MY pasfieny v Teme, yuTeHa cneyndnka byaylien crneymansHocTu. MNporpammon
ANs 3aKpernsieHnUs TeopeTUYeCKUX 3HaHU  NpegycMaTpUBAETCs  BbIMOJIHEHME
[0CTaTOYHOr0 KoMmM4yecTBa 1abopaTtopHbIX pabor.

B nporpamme npuBedeHbl coAepXKaHWe 3afaHWii AN CcaMOCTOSITE/NIbHOro
N3y4YeHunst, CNUCOK y4ebHOM nuTepaTypbl N CPeACcTB 00yYEHUS.

Mporpamma paccumTaHa Ha 95 4acoB, M3 KOTOpbIX 71 4ac - 06s3aTesibHas
ayauTopHas y4yebHaa Harpyska, 24 4yaca OTBOAMUTCA Ha NnabopaTopHble 3aHATUA. B
paboueit nporpamme NpocneXxxmsarTca MeXnpeameTHble CBA3U c
o6uleobpa3oBaTelbHbIMM U CREUNa/IbHbIMMA - AUCUMNINHAMKW, Y4UTeHa creuugurka
oyayuieit cneymansHOCTI,

Paboyas nporpamMmma MOXeT ObITb WCMOsb3oBaHa B y4ebHOM npovecce, Mo
[laHHbIM CMNeLManbHOCTAM.

PeLleH3eHT:
Mpenogasatens ETXXT - dunuana PryTicC H.H. NaHoBa
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1. TIOACHUTEJIbBHASA 3AIINCKA

1.1 MecTo AMCUMIINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

Oobmmeobpa3oBatenbHas y4yeOHast aucHuruinHa «®DPusukay sBisieTcss 00sI3aTENbHON YacThIO
o0meobpa3oBaTeIbHOrO NUKJIAa OCHOBHOM 0OpasoBarenbHOi nporpammel CITO.

[Mporpamma mo y4eOHON mucHUIUIMHBI «®DuU3KMKa» COCTaBJIEHa HAa OCHOBE TpeOOBaHUN K
pe3yJabTaTaM OCBOEHHWsI yueOHoW mucturuinHel, npenctaBieHHbix B @I'OC COO, a Takke Ha OCHOBE
XapPAKTEPUCTUKH IUIAHUPYEMBIX Pe3yJbTATOB IYXOBHO-HPABCTBEHHOTO PpAa3BUTHS, BOCIHTAaHUS U
COIMANTN3ALIUN OOYHAFOIIIIXCSI.

IMporpamma mo ¢usuke otpakaer ocHoHbie TpeboBanus DPI'OC COO k JUYHOCTHBIM,
METaINPEeIMETHBIM U IPEAMETHBIM PE3yJIbTaTaM OCBOEHHs 00Pa30BaTEIbHBIX MPOrPAMM.

Copepxanue mporpammsl 1Mo (pU3MKE HampaBieHO Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOH
KapTUHBI MHpa oOydaroumuxcsi npu oOydeHHH ux (pU3uke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
AESATEeIBbHOCTHOTO MOAX0A.

Qdusnka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOMABI, BHICTyMHash B KayecTBe y4eOHOTO
npeaMeTa, BHOCHT CYIIECTBEHHBIN BKJIQJ B CHCTeMYy 3HaHMN 00 okpykatomem mupe. Kypc usukn —
CHCTEMOOOPa3yOIUH Uil €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEIMETOB, MTOCKOJIBKY (PHU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMUeH, Ononoruel, ¢usndeckoii reorpadueit u
acrpoHomuel. Mcrosmp30BaHNe M aKTHBHOE MPHMEHEHHE (PU3UYECKUX 3HAHHUI ONpenessieT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHIA B cepe IHEPTreTHKH, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, TTOJTyYEHHSI
HOBBIX MaT€pPHAJIOB C 33JaHHBIMU CBOHCTBAMHU U Apyrux. M3ydeHne (U3NKN BHOCHUT OCHOBHOH BKIJIA[ B
dbopMupOBaHHE €CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOydarmuxcs, B (HOPMHUPOBAHHE YMEHHI
NPUMEHSTh HAYYHBIH METO/I TIO3HAHMUSI ITPH BBITIOJHEHUH UMH YUEOHBIX HCCIIEIOBAHHH.

B ocHOBy kypca QpHU3HKH NOJOXKEH psi UAEH, KOTOPhIE MOJKHO PACCMaTPHUBATh KaK MPUHIIMITBL €70
MOCTPOEHHSI.

Unest uenoctHoctu. B cooTBETCTBUY € HEH KypC SIBJISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COACPIKUT
MaTepHual U3 BCEX Pas3lesioB (PH3UKH, BKIFOUAET KaK BOMPOCHI KJIACCHYECKOH, TaK M COBPEMEHHON (PU3UKH.

Unest renepanmuzanmu. B cooTrBercTBUM ¢ Hell marepuan Kypca (PU3HKH OOBEIUHEH BOKPYT
¢usnueckux Teopwil. Benymmm B Kkypce siBisiercss (POPMHUpPOBAHHE NPENCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BEIIECTBE U MOJIE.

Unest rymanutapusanuu. E& peanmzanms mnpeamojiaraeT HCIOJb30BAaHHE TI'yMaHHTapHOTO
NOTeHIMana (PU3MUECKON HayKH, OCMBICICHHE CBSI3H Pa3BUTH (PU3UKH C PA3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU

U 5KOJIOTMYECKUMH ITPoOIeMaMu.

Wnest mpuknanHoit HanpasieHHocTH. Kype pusnku npeanonaraet 3HAKOMCTBO C IIMPOKUM KPYTroM
TEXHUYECKUX M TEXHOJOTUYECKUX MPIJIOKEHUH N3YYEHHBIX TEOPHIA U 3aKOHOB.

Unest sx010TU3aLNN peaTu3yeTcs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COZIEPKAHUs, TIOCBAIIEHHBIX
SKOJIOTMYECKHM MpobiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKXKe 00CYKACHUs MPOoOJIEM palMOHAIIBHOTO PUPOAOTIONB30BAHNUS 1 SKOJOTUIECKOH O€30TacHOCTH.

CrepxHEBBIMU 3JIEMEHTaMH Kypca (usuku sBisitoTcst ¢$usndeckne Tteopun (popmupoBaHHe
NPEACTaBICHUH O CTPYKTYpe MOCTPOCHHUS (PU3MUEcKO Teopwuu, posu (PyHIAMEHTAJIbHBIX 3aKOHOB H
NPUHIUIIOB B COBPEMEHHBIX MPEACTABICHHUSX O MNPUPOAE, T'PAaHHLAX NPUMEHUMOCTH TEOPHH, IS
OTIMCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH H MTPOLIECCOB).

Bonpimoe BHHMaHWE yAeNseTcs PEIICHHIO0 PAcU€THBIX M KAueCTBEHHBIX 3amad. Ilpw stom mms
PACYETHBIX 3371a4 MPUOPUTETOM SIBJISIFOTCS 33/1a4H C SIBHO 3a1aHHON (PH3HUECKOH MOAEIIBIO, O3BOJISIFOIIHE
NPUMEHSTh U3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U MHTETPHPYs
3HAHUS U3 PA3HBIX PA3IENIOB.

JIns Ka4yeCTBEHHBIX 3a7ad MPHOPHUTETOM SIBJIFOTCS 3afaHUsl Ha OOBSCHEHHE TNPOTEKaHUS
bu3nIeCKUX SBICHHUI 1 POIIECCOB B OKPYKAOLIEH JKU3HH, TpeOyromue BbIoopa (U3nIecKoi MOIenH st
CUTYallUU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

1.2 lean u3y4eHusi AUCUUNJIHHBI
OCHOBHBIMH LIEJISIMU H3y4eHUsI PU3UKH B 001emM 00pa3oBaHUH SIBISFOTCS:



—  ®opMmupoBaHHE MHTEpECa M CTPEMJICHUS OOyHaIOUINXCSl K HAyYHOMY HU3YYEHUIO MPHUPOJBI,
Pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— PasButme nmpencraBneHuii 0  HayyHOM ~ METONE MO3HaHUSA U (popMupoBaHHUE
HCCIIEIOBATELCKOTO OTHOIIEHUS K OKPYIKAFOIIUM SIBJICHHSM,;

—  ®@opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa HM3Y4YeHHUS OCHOB CTPOCHHUS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (DHU3HKH,

—  ®opmupoBaHHEe YMEHUH OOBSCHSITH SIBJIEHUS C HCIOJb30BAaHUEM (PU3NUECKUX 3HAHUH U
HAYYHBIX TOKa3aTeNbCTB,

—  ®opMupoBaHHE MPEACTABICHUHA O POJH (U3MKH Ul PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTiskeHne 3TuX 1enieil o0ecrieunBaeTcsl peleHneM CIEAYIOIUX 3a1ad B MPOLecce U3yYeHHUs
Kypca pu3uku:

—  IIpuoGperenne cucrembl 3HaHUIH 00 OOIHMX (PUINIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAsT MEXaHHUKY, MOJIEKYJSAPHYIO (HU3UKY, 3JIEKTPOJUHAMHKY, KBAHTOBYIO (U3HUKY W 3JIEMEHTBI
actpopu3uky,

—  ®opMupoBaHHE YMEHUI MPUMEHSTb TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUsS (PU3NUECKUX
SIBJIEHUH B IPUPOZE U JIsl IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHON KHM3HY,

— OcBoeHne crioco0OB pelIeHHs Pa3IMUHBIX 3a/1a4 C SIBHO 3aaHHOW (PU3NYECKON MOJEINbIO,
3ama4, MOJAPa3yMEBAOIINUX CAMOCTOSITENIbHOE CO3MaHue (PU3MYECKOW MOJENH, aleKBAaTHOW YCIOBHUSIM
3a/1a4y;

— Ilonnmanue (U3HYECKMX OCHOB M NPUHLMIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTUYECKHX MPOLIECCOB, MX BJIUSHUS Ha OKPYKAIOIIYIO CPENy;

— OBnazeHHe METONAMHU CaMOCTOSITENIPHOTO TUIAHMPOBAHMUA U TPOBENEHUs] (U3MIECKHX
SKCMEPUMEHTOB, aHAIN3a M UHTEPIPETalud MHPOPMALMH, ONPEACICHHUs JOCTOBEPHOCTH MOJYYEHHOTO
pe3ynbTaTa,

— Cozganue ycnoBW [yt Pa3BUTHA YMEHHH MPOEKTHO-UCCIIENOBATEIbCKONW, TBOPYECKOMN
IESATETbHOCTH.

2. COAEPKAHUE YUEBHOM JUCHUTIJIMHBI « ®U3UKA»

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI 0 MO3HAHUS.

Tema 1. ®usuka — HAyKa 0 pUpoIe.

Hayunble mMeTOABI MO3HAHUS OKPyXKArolero Mupa. Ponb 3kCrnepuMeHTa U TEOPUM B MPOLECCE
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue pU3NUECKUX sIBIEHUN U npouneccos. Hayunsle runoresbl. @U3nyecKre 3aKOHbI U
Teopuu. I paHULIbI MPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB. [IpHHLIUIT COOTBETCTBHSI.

Ponp u MmecTo ¢pusuku B GopMUpPOBAaHNH COBPEMEHHON HAYYHOH KapTUHBI MHPA, B MPAKTUYECKOH
NEeATEIbHOCTH JIIOEH.

Jlemoncmpayuu

AnHanoroseie 1 LH(POBbIE U3MEPUTENbHBIC IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pasznen 2. Mexanuka.

Tema 1. Kunematuka

Mexanuueckoe aBukeHne. OTHOCUTEIBPHOCTb MeXaHH4YecKkoro nBukeHus. Cucrema orcuéra.
TpaexTopus.

[Tepemernenue, CKOPOCTh (CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTePUAITBHON
TOYKH, UX MPOEKLUH Ha OCU CHUCTeMbI KoopauHaT. CliojkeHue nepeMelieH| U CI0KeHHe CKOPOCTe.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE ABIDKeHHWe. [ 'padukm 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMeIleHNs] MaTepUaIbHOM TOUKH OT BPEMEHU.

CBoOonHoe maneHue. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonuneitHoe ABwkeHUE. [[BUkeHHE MaTEpPUAIbHON TOUYKU MO OKPYKHOCTU C MOCTOSIHHOM MO
MOJYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, JHHEWHas CckopocTh. Ilepmom u wacrota oOparueHws.
LlenTpocTpeMuTENBHOE YCKOPEHHE.



TexHuyeckue ycTpoilcTBa M MpakTHUECKOE INPUMEHEHHE: CIUAOMETp, IBWXKEHHE CHapsIoB,
LIEITHbIE U PEMEHHDBIC TIEPEaaYn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS] KHHEMAaTHYECKIX XapaKTePUCTUK IBUIKEHUS.

[IpeoOpazoBaHue OBIKEHUH € UCIIOIb30BAHHEM NPOCTHIX MEXAHH3MOB.

ITaneHue Ten B BO3AyX€e U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenne JBHUKECHUS Tena, OpOoLIeHHOTO noj yIJIOM K TOPU30HTY
U TOPU30HTAJIBHO.

Usmepenne yckopeHus: CBOOOTHOTO MafeHHUsI.

Hamnpasienue ckopocTu npy ABMKEHUH IO OKPY)KHOCTH.

Jlabopamopnvie pabomut

UzydeHue nBUKEHHS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxka.

ITpuanun orHocurensHoCcTH [Nanunes. Ilepsbiit 3akoH HeroToHa. MHEpLIMAbHBIE CHCTEMBI OTCUETA.

Macca Ttema. Cuma. Ilpunuoun  cymepmosuimuu  cui.  Bropoit  3akon  HeroToHa
IJIs1 MaTepuanbHON TOUkHU. TpeTuii 3akoH Hpr0TOHA 1151 MaTepUaibHbBIX TOUYEK.

3akoH BceMUpHOro TsroteHus. Cuna TsxecTu. IlepBast kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH 'yka. Bec Tena.

Tpenue. Buab! Tpenus (mokosi, ckonbkenus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuia TpeHust
CKOJIbXKEHUS U cuiia TpeHust okosi. Kosgdument Tpenust. Cuna CONPOTUBIECHUS NPH ABIKEHUU TENA B
JKUAKOCTU WJIM rase.

IToctynmaTenbHOE M BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaleHus. Ilnedo cunbl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: OLUINITHUKY, IBH>KEHHE HCKYCCTBEHHBIX
CIIYTHUKOB.

Jlemoncmpayuu

SBneHue UHEPLIMU.

CpaBHeHue Macc B3aUMOJIEHCTBYIOLINX Tel.

Bropoii 3axon HeroToHa.

Hsmepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTe. Bec Tena npu yCKOpEeHHOM NMOABEME U MAACHUU.

CpaBHeHue CUJI TPEHUs MOKOsI, KAUEHUsI U CKOJIbXKEHMUSI.

Ycnosus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Jlabopamopnvie pabomut

Uzydenue neuxeHns Opycka 1Mo HAKJIOHHOH IJIOCKOCTH.

Tema 3. 3ak0oHbBI COXpaHeHUsI B MeXaHHKe.

Umnynec marepuaidbHONW TOYKM (Tena), CHUCTEMbl MAaTEPUANBHBIX TOUEK. MMMynbc CUIIBI U
M3MEHEHHEe UMITyJIbCca Teja. 3aKOH COXPaHEeHMs UMITyJbca. PeakTHBHOE ABMIKEHUE.

Pabora crtbl. MOIIHOCTD CHUTBL

Kunerndeckas sHeprusi MaTeprainbHON Toukn. TeopeMa 00 N3MEHEHHH KHHETHYECKOH SHEPTU .

[TotenumanbHas sHeprus. lloTeHumanbHas sHeprus ynpyro AeGOPMHPOBAHHOW MPYKHHBI.
[ToTenumanbHas 3HEprusi Teaa BOIU3H MOBEPXHOCTH 3EMIIU.

[ToTeHumanbHbIe U HENOTEHIMATbHBIE CHIIBL. CBsA3b Pa0OThI HEMOTEHIUAIBHBIX CUJI C HI3MEHEHHEM
MeXaHUYEeCKOM SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHHUs] MEXaHUYECKOI dHEepTUu.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuyeckue ycTpoNHCTBa U MPAKTUUECKOE PUMEHEHHE: BOJOMET, KONIED, MPYKUHHBIN MUCTOJIET,
IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs] UMITyJIbCa.

PeakTuBHOE NBHKEHHE.



[Tepexon MOTeHNNATBHON SHEPTHH B KWHETUYECKYIO U OOpaTHO.

Jlabopamopnvie pabomut

UccnenoBanne cBszu paboThl CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOH 3HEPIUU Tejla Ha Ipumepe
PaCTsKEHUs] PE3UHOBOIO KIyTa.

Paspen 3. MoJsiekyasipHas pU3MKa H TEPMOJIHHAMHKA.

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeoOpHH.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPHUH M HX ONBITHOE OOOCHOBaHUE.
bpoyHosckoe IBUKEHUE. Huddysust. XapaxTtep TBUKEHUSI
U B3aUMOJICHCTBUS YaCTHII BEIeCTBa. MOAENHN CTPOSHHS Ta30B, JKUAKOCTEH U TBEPABIX TN U OOBSICHEHHE
CBOICTB BeLIECTBA HAa OCHOBE 3TUX Mopeined. Macca u pasmepbl MoJiekyJ. KonudecTBo BemiecTsa.
Ilocrosinnast ABoranpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana temneparyp Llenscus.

Mopgenp uneanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHUECKON TEOpHUH UEaIbHOTO
raza. AOCOIOTHasI TeMIepaTypa Kak Mepa CpeiHel KHHETHYECKOH SHEPTHH TETIOBOTO IBHXKEHUS YaCTHI]
rasa. [llkana temnepatyp KenbpBuna. I'azoBble 3akoHbL. YpaBHeHue Menneneesa—Knanelipona. 3akoH
HanpToHa. M3omporeccsl B HMACANIBHOM rase ¢ INOCTOSIHHBIM KOJHYECTBOM BelnecTa. I paduueckoe
NpEeACTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n3odapa.

TexHIUECKHE YCTPOMCTBA U MPAKTUYECKOE PUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmnbIThL, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIeKya OpraHHYECKUX
COEAVHEHUN.

OmnpiTe! o auddy3un KUAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO ABHIKEHUS.

Mopnens oneita IITepHa.

OnbIThI, TOKa3bIBAIOLIME CYLIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUSL

Mogaenp, WIMIOCTPUPYIOLIAs MPUPOAY NABJICHMS ra3a Ha CTEHKHU COCyaa.

OnbIThI, MITFOCTPUPYIOLINE YPaBHEHUE COCTOSIHUS HAEATBbHOIO ras3a, H30MpOLECCHI.

Jlabopamopnvie pabomut

Omnpenenenne Macchl BO3[yXa B KJIACCHOW KOMHAT€ HAa OCHOBE H3MEPEHUH OO0BbEMa KOMHATHI,
JaBJICHUsI U TEMIIEPaTyphl BO3AyXa B HEl.

Tema 2. OcHOBBI TepMOAMHAMHKH.

TepmoguHamuyeckas cucreMa. BHyTpeHHsIs1 3HEpPTHs TePMOAMHAMHYECKOHN CHCTEMBI U CITOCOOBI €€
u3MeHeHnst. KomuecTBo TernoTel ¥ paboTa. BHyTpeHH: s 5HEpTrHst OMHOATOMHOIO UAEaIbHOTO ra3a. Bumer
TeIJIonepenayu: TeIUIONPOBOAHOCTb, KOHBEKLUA, H3JydeHHe. YelbHas TeIMJIOEMKOCTh BeEIlecTBa.
Konunuectso TEIIOTBI
IIpU Terionepeaaye.

[Moustue 06 amumabatHom mpouecce. IlepBobiii 3akoH TepmomuHamuku. [IpuMeHeHHE MEepPBOTO
3aKOHA TEPMOJMHAMUKH K u3omnpoueccam. I'padudeckas natepnperarnust padoThl rasa.

BTopoii 3akon TepMoauHamuki. HeoOpaTHMOCTh POLIECCOB B TIPUPOIE.

Termnosble mamuabl. [IpuHUMNBEL AeHCTBUS TemwIoBbIX MamuH. [IpeoOpa3zoBaHus >HEPrHU B
TeroBbIx MamuHax. Koadduument nonesnoro apetictBust TeruioBod Mamubel. Llukn Kapuo u ero
k03¢ puLmeHT mone3Horo AeHCTBUS. DKOJOTHUECKHE MTPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE IMPUMEHEHME: JBUraTeslb BHYTPEHHErO CropaHus,
OBITOBOI XOJIOAMIbHUK, KOHAULIUOHED.

Jlemoncmpayuu

U3MmeHeHue BHYTPEHHEN SHEPTUHN Tella IPU COBEPLIESHUH PadOThI: BBUIET MPOOKH U3 OYTHUIKH TOA
OEeWCTBUEM  CXKAaTOrO  BO3/Ayxa, HarpeBaHue »d¢upa B JaryHHOH TpyOKe TyTEM  TpPEHUs
(BUIECOIEMOHCTpALINS).

H3meHeHue BHyTPeHHEH SHEPTruM (TEMIIEpaTyphl) Tea MpH TeIuionepenaye.

OmnpIT N0 anuadaTHOMY PaCIIMPEHHIO BO3AYXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, TBUTATENS BHYTPEHHETO CTOPaHHs, PEAKTUBHOTO ABUTATEIS.

Jlabopamopnwie pabomut



HsmepeHue yaenbHON TENI0EMKOCTH.

Tema 3. ArperaTHbie cocTosiHuA BewecTBa. da3zoBbie nepexoabl.

[TapoobpasoBanue U KOHJICHCALU. Hcnapenue U KUIIEHUE. AbconroTHas
U OTHOCHTENbHAs BJIQAXKHOCTb BO3Ayxa. HaceimeHHslli map. YaenpHas TemuioTa mHapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhI KUIEHUs OT aBJIEHMUSL.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tea. AHU30TPOMHS CBOHCTB KpUCTAIUIOB. JKumkue
KPUCTAJLIBL. CoBpemenHble MaTepHablL IInaBnenue
U KpUCTAITH3AIMA. Y IeNbHAs TerioTa rasnerns. CyOomumarst.

YpaBHeHHE TEIJIOBOTO OasaHca.

Texanueckue YCTPOUCTBA " MPAKTUIECKOE MPUMEHEHHUE: TUTPOMETP
" MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH MOJTyYCHHUST COBPEMEHHBIX MaTepHaJoB,
B TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX 1apPOB.

Kunenue npu noHn>XeHHOM J1aBJIEHUU.

CriocoObl M3MepeHuUst BIAYKHOCTH.

Habnronenne HarpeBaHus U IJIABJIEHHUS] KPUCTAJUTMYECKOTO BEIECTBA.

JleMOHCTpaLys KpUCTaJIOB.

Jlabopamopnvie pabomut

HsmepeHne OTHOCUTENBHO BIaXKHOCTH BO3AyXa.

Pa3nen 4. DnekrpoanHamMuka.

Tema 1. DaekTpocTaTHKA.

OnexTpuzanus Tes. JJekTpudeckuil 3apsn. /[Ba Buma snexTpuueckux 3apsnos. IIpoBogHukwy,
OUBJIEKTPUKHU U TIOJYIPOBOAHUKHU. 3aKOH COXPaHEHUs 3JIEKTPUUECKOIO 3apsa.

Bzaumopneiicteue 3apsinoB. 3akoH Kynona. ToweuHbldl 3JEKTPUUECKUN 3apsl. DJIEKTPUUECKOE
nosie. Hanmpspk€HHOCTD anekTpudeckoro nostst. [IpuHnun cynepno3uimu saeKTpuueckux nosed. Juauu
HaNPsUKEHHOCTH AJIEKTPUYECKOTO OIS

Paborta cun snextpocraruueckoro mnojs. Ilotennuan. Pasnocts noteHunanoB. IIpoBogHUKH U
IOUBJIEKTPUKHU B AJIEKTPOCTATUYECKOM rose. JusaekTprudeckast IpOHULAeMOCTb.

JnektpoémiocTtb. KoHaeHcaTop. DNEKTPOEMKOCTb  IUIOCKOTO  KOHAEHCATOpa.  JHEPrus
3apsKEHHOTO KOHJIEHCAaTopa.

TexHuyeckue ycTpoiicTBa M MNPAaKTUYECKOE IPUMEHEHUE. BJEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATHYECKAs 3AIIUTA, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHIACHCATOP, KOMHPOBAJIBHBIN armapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U NPUHLINAMN JEHCTBHS SJIEKTPOMETPA.

BzaumMopelicTBrue Ha3IEKTPU30BAHHBIX TEJI.

DJNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEJI.

IIpoBOIHUKH B 3IEKTPOCTATHUECKOM TIOJIE.

DJNEKTPOCTATUYECKAs 3ALUTA.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA OT IUIOIIAH [IJIACTUH, PACCTOSIHUS MEXTY
HUMH U IU3JIEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJEHCAaTopa.

Jlabopamopnvie pabomut

Hsmepenne 3neKTpo€MKOCTH KOHAESHCATOPA.

Tema 2. IlocTOSIHHBIH 3JICKTPpHYeCKHH TOK. TOKH B pa3JINuHBIX cpeaax.

DNeKkTpuueckuil TOK. YCJIOBUsl CyLIECTBOBAHHUS 3JieKTpuueckoro toka. Mcrounuku toka. Cuna
TOKa. II0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11l ydacTKa LEMH.

DnexkTpuueckoe COINpOTHUBIEHHE. YJelnbHOE CONpOTHBJIeHHE BellecTBa. llocienosaTenbHoe,
napajuleJibHOe, CMEIIaHHOE COEeMHEHNE TPOBOAHUKOB.



PaboTa snexrpuueckoro Toka. 3akoH Jxoyisi—JIeHna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABMIKYIIAs CHJIa U BHYTPEHHEE COMPOTUBJIEHUE HCTOYHUKA TOKA. 3akoH OMa J71s HOJHOMN
(3aMKHYTOI) 351eKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAsl MPOBOJUMOCTh TBEPIBIX METANIOB. 3aBUCUMOCTbH COINPOTHUBIIEHHS METAJJIOB OT
TeMIiepatypbl. CBepXIIpOBOIUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

IMonynposogauku. CoOCTBEHHAsI U IPUMECHAs! IPOBOIUMOCTb MOJYITPOBOAHUKOB. CBOICTBA p—-
nepexona. [1oaynpoBOgHIKOBBIE MTPHOOPHL.

DNeKTpUUeCcKU TOK B pacTBOpaXxX U pacijiaBax 3JEKTPOJIMTOB. DIEKTPOIUTHYECKAs] TUCCOLUALIMS.
DJEKTPOJIU3.

DnexkTpuueckuii TOk B razax. CaMOCTOSATENbHBIIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [1nasma.

TexHuueckue yCTPONCTBA W NPAKTUYECKOE NPUMEHEHHE. aMIEepMETp, BOJBTMETP, PEOCTarT,
UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIC NPUOOPBI, TEPMOMETP
COMPOTHUBJICHUS, BAaKYyMHBI JHOA, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJYIMPOBOIHUKOBBIA IHO,
raJbBaHUKA.

Jlemoncmpayuu

HsmepeHue cuibl TOKa U HANPSDKEHUS.

3aBUCUMOCTb CONPOTHUBJICHMSI LIMIMHAPUYECKUX TPOBOJHUKOB OT AJIMHBI, IJIOLIAIN [TONIEPEIHOrO
Ce4YeHHsl U MaTepuaa.

CMmelanHOe coeIlMHEHNE POBOJHUKOB.

IIpsamoe n3mepenune 3nekTpoaBKyLen cuibl. KopoTkoe 3aMblkaHNe TralbBAHUYECKOTO 3J1E€MEHTa
Y OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTBE 3JIEKTPOJIUTOB.

HckpoBoil pa3psan 1 mpOBOAUMOCTD BO3AYXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUOJA.

Jlabopamopnvie pabomut

HsmepeHne 3neKTpOABIKYIIEH CHIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHErO CONMPOTHUBJIICHMUS.

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHAYKIIHS,

IlocrosiHHble MarauTel. B3aumonelcTBHE MOCTOSAHHBIX MAarHuToB. MarnutHoe mnose. Bektop
MAarHuTHON WHAyKUuU. [IpuHIMI Cynepno3uuuyd MAarHUTHBIX NOJed. JIMHMM MarHUTHOM WHAYKLUU.
KapTtuHa nuHMIi MarHUTHOM MHAYKLIUU TOJIs1 TIOCTOSIHHBIX MarHUTOB.

MarsutHoe noJje nNpoBoAHNKa ¢ TOkoM. KapThHa NMHMNA UHAYKLIHUH MarHUTHOTO MOJI JJIMHHOTO
IpsIMOTO NMPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOA-HUKA, KaTymku ¢ TokoMm. OmelT Dpcrena.
B3anmonelicTBre NpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOAyJIb U HAIPABJICHHE.

Cuna JlopeHua, e€ wMonynib U HampaBieHue. JIBWkeHHE  3apsDKEHHOM — YaCTHUILIbI
B OJTHOPOIHOM MarHUTHOM moJie. Pabota cunbl JlopeHua.

SlBneHne  BJEKTPOMArHUTHOM  MHAYKUMH.  IIOoTOK  BexkTOpa  MarHUTHOH  MHAYKLHH.
DNeKTPOABMIKYIIAS CHUJIa MHAYKLHUU. 3aKOH 3JIeKTPOMarHuTHOM nHAykunuu Papanes.

BuxpeBoe siexTpuyeckoe nose. AeKTPOABUKYILAS CUJla HHAYKLUU B TPOBOAHMKE, BIXKYIIEMCS
MOCTYNATEIbHO B ONHOPOJHOM MarHUTHOM MOJIE.

IIpasuno Jlenua.

HNHaykTUBHOCTD. SIBl€HNE CAMOUHAYKLNN. DIEKTPOABIKYILAs CHUJIa CAMOUHAYKLIMH.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKHU C TOKOM.

DJNEKTPOMArHUTHOE TIOJIE.

TexHuveckue ycTpoiicTBa U NpakTUYeCKOe IPUMEHEHNE: IOCTOSIHHbIE MArHUTBI, 3JIEKTPOMArHUTH,
3JIEKTPOABUIATENb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTULl, HHAYKLIUOHHAS N€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUM UHAYKIIMY MarHUTHOTO TOJISL.
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B3anmoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HerictBue cunbl JIopeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBneHune 31eKTPOMAarHUTHON MHIAYKLIHH.

IIpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOABIDKYILIEH CHUIIBI MHIYKLUU OT CKOPOCTH U3MEHEHMSI MArHUTHOTO NIOTOKA.

SIBneHne caMOMHAYKLNU.

Jlabopamopnwie pabomut

H3yyeHne MarHuTHOTO MoJist KaTyIIKU C TOKOM.

Paznen S. KosieGaHusi M BOJIHBI.

Tema 1. MexaHu4ecKue H 3JIeKTPOMATHHTHbIE KOJIe0aAHMS.

KonebarenpHast cucrema. CBoOonHble MexaHudeckne koyiebaHus. I'apMOHUUYECKHEe KOIeOaHMUs.
Ilepuon, dacrora, amrmuntyna u ¢asa konebanuil. [IpyKUHHBI MasTHUK. MaTeMaTU4eCKUN MasITHHK.
YpaBHeHUe rapMOHHYecKkHx kosiebanmii. IIpeBpamenne 3HEPTUN PU rapMOHHUYECKIX KOJICOAHMSIX.

Konebarenpubiii  koHTYp. CBOOOAHBIE 3JNEKTPOMArHUTHBIE KOJeOaHUS B  HACATILHOM
KOJIe0aTeNbHOM KOHTYpe. AHAJOTHS MEXAYy MEXaHWUYECKUMH M 3JEKTPOMArHUTHBIMH KOJIEOAHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUN B HICATBHOM KOJIEOATEIbHOM KOHTYpE.

IIpencraBnenne o 3aTyxaromux KoyieOaHUSX. BBIHY)XKIEHHBIE MEXaHUYeCKHe KOoJeOaHus.
Pe3onaHc. BeIHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

Ilepemenneiii Tok. CHHYCOMAANbHBIM NEPEMEHHBbIN TOK. MOIIHOCTb NEPEMEHHOrO TOKa.
AMIUIUTYAHOE U AeHCTBYIOIIEe 3HaUEHNE CUJIbI TOKA U HAINPSHKEHMUSI.

Tpauncopmarop. IlpomsBoxncTBo, mepemadya U NOTPeOSCHHE BIEKTPUUECKOW  SHEPTHM.
DKOJIOTUYECKUE PUCKU IIPU IPOU3BOACTBE AJIeKTpo3Hepruu. KynpTypa Ucroap30BaHus 3JI€KTPOIHEPT U B
MOBCEHEBHOMN XKU3HH.

TexHuueckue yCTpOUCTBA M MPAKTUYECKOE MNPUMEHEHHUE. SJIEKTPUYECKHHM 3BOHOK, IE€HepaTop
MEPEMEHHOT0 TOKA, JJUHUH dJIEKTPOnepenay.

Jlemoncmpayuu

Hccnenosanue napaMeTpoB K0J1e0aTeNbHOM CUCTEMBbI (Ipy>KMHHBIHA
WIA MaTEeMaTHYECKUH MasTHUK).

Habmonenue 3aryxarouux kojedbaHu.

UccnenoBanne CBONWCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pesoHanca.

CBobOoaHBIE HIEKTPOMArHUTHBIE KOJIEOaHUsL.

OcumutorpaMmsl (3aBUCHMOCTH CHJIBI TOKA U HAINPSDKEHHUS] OT BPEMEHH) IS 3JIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pesonanc mpu mnocnenoBaTeNbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKM WMHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mogene TMHUM SJEKTPONEPEeaUH.

Jlabopamopnwie pabomut

UccnenoBanne 3aBUCUMOCTH MEPHOAA MAJbIX KOJIeOaHUH Tpy3a HA HUTH OT JJIMHBI HUTH U MacChl
rpysa.

Tema 2. MexaHn4eCKHe H 3JIEKTPOMATHUTHbBIC BOJIHBIL.

Mexanuueckre BOJIHBL ycaoBus pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus U AJIMHA
BOJIHBL [lonepeunsie u mpoaosibHbIE BOJHBL. MHTEphepeHus 1 Tudpakiys MEXaHUIECKIX BOJIH.

3Byk. CxopocTs 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONeKTPOMAarHuUTHbIE BOJHBL  YCJIOBUS H3JIy4EHHUS DSJEKTPOMArHUTHBIX BOJH. BzaumHas
opueHTanust BekTopoB E, B, v B anekrpomarHuTHON BosiHe. CBONMCTBa 3J1€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, NpeJOMIICHHE, MoJsipusanus, nudpakuus, naTepdepeHus. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH.

[IIxana 31€KTPOMAarHUTHBIX BOJH. [IpuMeHeHne 3IeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

IIpuHIMOBEI paAUOCBSI3K U TeaeBUAeHUs. Paguonokanus.

DIIeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKaroLlel cpenbl.
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TexHudyeckue ycTpoicTBa M MPAKTUYECKOE IMPUMEHEHHE. My3blKaJbHble HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl JHArHOCTHKAa B TEXHUKE U MEIULMHE, pajap, paauONpUEMHMK, TEJEBU30pP, aHTEHHA,
tenedoH, CBU-neus.

Jlemoncmpayuu

Ob6paszoBanne U pacIPOCTPAHEHHE MOMEPEYHBIX U MPOIOJIbHBIX BOJH.

Konebmomeecs Teno Kak HICTOUHUK 3BYKA.

Habmronenne oTpaskeHus U PEJIOMIICHHSI MEXaHUYECKUX BOJIH.

Habmronenne unarepdepeHny U Tuppakiii MEXaHUIECKHX BOJIH.

3BYKOBOI PE30HAHC.

HabOmtoneHue CBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYIOHM M YaCTOTOM KOJieOaHU.

Hccnenosanne CBOICTB 3JE€KTPOMArHUTHBIX BOJIH: OTpaKe€HHUE, MpeJoMJIeHHE, MOJsApU3aLus,
mudpaxiysi, nHTEpGHEpEeHIUs.

Tema 3. OnTuka.

I'eomerpuueckas ontuka. IIpsmonnHeiiHOe pacpOCTpaHEHUE CBeTa B OJHOPOAHOU cpexe. Jlyu
cBeta. ToueuHblil HCTOUYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [TocTpoeHne U300pakeHui B TIOCKOM 3epKalie.

[Ipenomnenne cBera. 3aKOHBI NpeJOMIICHHS cBeTa. AOCOJIOTHBIA IMOKa3aTeNb MPEJOMIICHUS.
IlonHoe BHYTpeHHee oTpakeHue. IIpeaenbHelil yros NOJHOrO BHYTPEHHErO OTPAXKEHUs!.

Hucniepcus ceera. CinoxHbIi cocTaB Oenoro ceeta. Ler.

Cobupatomue 1 paccenBaromue JUH3bL. TOHKas MH3a. POKYCHOE PACCTOSIHUE U ONTHYECKAs! CHJla
TOHKOH JuH3bI. [locTpoeHue m3o0paskeHni B COOMPAIOIINX U PAacCEUBAKOINUX JTHH3aX. DopMyia TOHKOM
JIMH3BL. Y BeJIMYUeHUE, JaBaeMO€e JIMH3OI.

IIpenensl NPUMEHNMOCTH F€OMETPUUECKON ONTUKU.

BonnoBast ontuka. Mutepdepenuus cera. KorepeHTHbIe MCTOYHUKH. YCJIOBUS HAOIIOACHHUS
MaKCUMyMOB W MHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT IBYX CHH(]A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpaxius ceera. JnppakunoHHas peméTka. Y cioBrue HaOMOISHHS TJIAaBHBIX MAaKCUMyMOB TIPH
naleHU MOHOXPOMATHYECKOTO CBETAa Ha NU(PAKIHOHHYIO PELIETKY.

Ilonapusauus ceera.

TexHuueckne yCTPOWCTBA H MPAKTUYECKOE MPHMEHEHHe: OukKW, Jyma, (oToammapar,
MPOEKIUOHHBIN ammapar, MHKPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHKAa, AW(QPAKIHOHHAS peIéTKa,
MOJIIPOUSL.

Jlemoncmpayuu

[IpsimonHEHHOE pacpoCTpaHeHHe, OTPakeHUE U IpeoMiieHue ceera. OnTruueckue npudopsL.

ITonHoe BHyTpeHHee oTpakeHHe. Monienb CBETOBOAA.

UccnenoBanne cBOHCTB N300paskeHUH B JIMH3AX.

Mogenu MUKpPOCKOIa, TEJIECKOMNaA.

Habmonenue natepdepeniuu ceera.

Habmonenue nqudpakunu ceera.

Habmonenue aucnepcuu cBeTa.

ITonydeHue criekTpa ¢ MOMOLIBIO PU3MBIL.

[TonyueHne cekTpa ¢ MOMOIIBIO TUPPAKIIUOHHON PELIETKH.

Habmronerne nonsipuzanuu cBera.

Jlabopamopnvie pabomut

Hsmepenue nokazaTesst NPeJOMIICHUs CTEKJIA.

Pa3znen 6. OcHOBBI cCienHAJIbLHOM TEOPHH OTHOCHTEJIbHOCTH.

I'pannubsl nNpUMEHMMOCTH KjacCHMYeCKOW MexaHukd. IlocTynmaTel cnenuanbHOH — TeOpuu
OTHOCHUTENIbHOCTH: MHBAPUAHTHOCTb MOJYJSl CKOPOCTH CB€Ta B BaKyyme, MPUHIMUI OTHOCUTEIbHOCTU
DUHIITENHA.

OTHOCHUTEIBPHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEeHHe BPEMEHHU U COKpAllleHUe AJTUHBL

DHeprusi U UMITYJIbC PEISITUBUCTCKOM HaCTULIBL.

CBs13b Macchl ¢ 3HEprueil U UMITYJIbCOM PENATUBUCTCKON YaCTULbl. DHEPrus MOKOsL.

12



Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. DjieMeHTbI KBAHTOBOH ONTHKH

@®oroner. ®Popmyna I[lnanka cBs3u dHeprud  (POTOHA C  €ro  4YacTOTOW. DHEpPrus
U UMITYJIbC (POTOHA.

Otkpeitne u uccnenosanne ¢oroddpdexra. Ompitel A.I'. CrometoBa. 3akoHbl (oToddhdhexTa.
YpaBuenue Ditainretina st otoaddexra. «Kpacnas rpannuay portosddexra.

Hasnenne ceera. OnbiTel [T H. JleGenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHHUECKHE yCTPONCTBA U MPAKTHUECKOE NPUMEHEHHE: (POTOINEMEHT, (POTONATUNK, COTHEYHAS
Oarapesi, CBETOIHO/.

Jlemoncmpayuu

Do1oaddexT Ha YyCTAaHOBKE C [IMHKOBOH TIACTHHOM.

UccnenoBanune 3ak0HOB BHeLHero Gpoto3ddhexra.

Cseroauon.

Conneunas Oarapest.

Tema 2. CTpoeHue aToma.

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesanto o -yactui, [lnaHerapHash Moaenb
aroma. Iloctynater bopa. Uznydenne u morsomeHue (GOTOHOB MPH MEPEXOAe aToMa C OAHOTO YPOBHS
SHepruu Ha npyroil. Buael cnexktpos. CriekTp ypoBHEH SHEpruu aToMa BOAOPOA.

Bonanosele cBoiicTBa yactull. Bonnel ne bpoiina. KopnyckynsipHO-BOJIHOBOM AyanusMm.

CrioHTaHHOE U BBIHYKIEHHOE U3JIydeHHe.

TexHHuecKHe yCTPONCTBA U MPAKTUYECKOE NMPUMEHEHHE. CHEKTPAIbHBIN aHAIU3 (CIMEKTPOCKOI),
Ja3ep, KBaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenenexnue AJMHBI BOJHEI Ja3epa.

Habmronerne mMHERYATHIX CIIEKTPOB H3JTyUEHHS.

Jlazep.

Jlabopamopnvie pabomut

Habmonenue TUHEHUATOrO CIIeKTpa.

Tema 3. ATomHoe siapo.

OKCHEepHUMEHTBI, JOKa3bIBAIOLINE CJOXHOCTb CTpoeHus sapa. OTKpbITHE PpPaguOaKTHUBHOCTH.
OmnbiTer Pesepdopna mo onpeneneHuro coctaBa pamguoakTHBHOTO m3nydeHus. CpoiicTBa aibda-, Oera-,
raMma-uzJydeHus. BausiHue paauoakTHBHOCTH Ha JKUBbI€ OPraHU3MBL

OtkpeiTHE IpOoTOHA U HelTpoHa. HykioHHas monens sinpa I'efizenbepra—lBanenko. 3apsn sapa.
Maccosoe uncio sanpa. Msotonst.

Anbda-pacnian. DNEKTPOHHBIH W TMO3UTPOHHBINA Oeta-pacmaa. [ amma-uznyueHue. 3akoH
panloaKTUBHOIO pacraja.

DHeprus CBsi3U HyKJIOHOB B siape. AnepHbie cuibl. JledexT Maccel sapa.

Snepnele peakunu. [lenenue u CUHTE3 AOED.

Anepusiii peakrop. TepmosinepHeiii cuHTe3. IIpoOnemMbl M MEPCEKTUBBI SIIEPHON SHEPTETHKH.
DKOJIOTHUYECKHUE ACTIEKThI AEPHON SHEPTeTHKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonp! HAOIIONEHHS U PETUCTPALIMHI 3JIEMEHTAPHBIX YaCTHILI.

DyHnaMeHTaTbHbIE B3aUMOACHCTBUS. EMMHCTBO (PU3NYECKOH KapTHHBI MHpA.

TexHuueckue yCTpoiCTBa U NPAKTHUYECKOE MPUMEHEHUE. NO3UMETP, kKamepa BuibcoHa, sinepHbIi
peakTop, aToMHasi bomba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHULI.

Jlabopamopnwie pabomut

UccnenoBanue TpekoB 4acTull (110 rOTOBBIM (GoTorpadusim).
Pazaen 8. DiieMeHTBI ACTPOHOMMH H ACTPOPU3IUKH.
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Otansbl pa3BuTHs acTpoHomMui. IlpuknagHoe 1 MUPOBO33pEHUYECKOE 3HaUEHHE aCTPOHOMUM.

Bun 3Bé3mHOTO Heba. Co3Be3nus, sipkue 3BE3/bL, TUIAHETHI, UX BUANMOE BH)KECHHUE.

ConneuHnas cucrema.

Connue. ConHeuHas axTuBHOCTb. Mcrounuk oSHepruum ConHua u 3BE34.  3BE3MHL,
X OCHOBHBbIE XapaKTepUCTUKH. JlMarpamma «CIEKTpajibHbIH KJIacC — CBETUMOCTHY». 3BE3[bl TNIAaBHOU
MOCJIEZI0BATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETHMOCTb» Ui 3BE3] IVIABHOHM MOCIENOBATENbHOCTH.
BnyTtpennee ctpoenue 38&31. CoBpeMeHHbIE MPECTABICHUs O MPOUCXOKAEHUH U 3BoJronuu ConHLa U
3BE3/1. DTalbl )KU3HU 3BE3]1.

Mnieunsbiit Ilyte — nama I'anaktuka. Ilonoxenue u asuxenue ConHua B [amaxtuxe. Tumbr
ranakTuk. PaguoranakTuky u kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa06ma. Pasberanue ramakruk. Teopust Bompmoro
B3pbIBA. PENUKTOBOE H3NTyUeHHE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie npoGiemMbl aCTPOHOMHUU.

Habnwooenus

Habnronennss HEBOOPYKEHHBIM TJIA30M C HCIIOJB30BAHHEM KOMITBIOTEPHBIX NPUIIOKEHUH IS
OTIPENIEJICHNUS TOJIOKEHHSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3nusi CeBepHOTro
MOJIyLIAPUSI U SIpKUE 3BE3MbL.

Habmonenus B Teneckon Jlynsl, mnaner, Mueunoro [Tytu.

3. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ®U3UKHU

JIn4HOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS (PM3MKH MOJDKHBI OTPaXkaTb TOTOBHOCTb M CHOCOOHOCTH
0o0y4aromuxcst PyKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH TNO3UIMEH JUYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPHEHTALNH, MO3UTHBHBIX BHYTPEHHHUX YOEKACHWH, COOTBETCTBYIOLIUX TPAJAULHUOHHBIM
LIEHHOCTSIM POCCHICKOT0 OOIIECTBa, paCIINPEeHNE JKU3HEHHOTO OIbITA M OTIBITA A TEIBHOCTH B IIPOLIECCE
peanu3aluyi OCHOBHBIX HANpPaBIECHUN BOCIIUTATEIbHOMN AEATEIBbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOTO BOCIIUTAHMA:

c(pOPMHUPOBAHHOCTD T'PAXKAAHCKOW MO3ULMH OOYYAIOIIEerocss Kak akKTHUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTrO OOIIeCcTBa,

NPUHATHE TPAAULUOHHBIX 00IIEUEIOBEYeCKNX I'YMAHUCTHUECKUX U IEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO I€ATEJIbHOCTh B MHTEPECaX IPakJaHCKOrO O0IEeCTBa, y4acTBOBATD
B CaMOYMNPABJICHNUH B IIKOJIE U AETCKO-FOHOIIECKUX OPraHU3aLUsX;

yYMEHHE B3aMMOJACHCTBOBATH C COL[MAIbHBIMH MHCTUTYTAMH B COOTBETCTBHH C UX (PYHKLUUSMHU U
HA3HAYCHHEM,

TFOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMN NESATEIbHOCTH,

2) maTpUOTHYECKOTO BOCITUTAHUS:

c(pOPMHUPOBAHHOCTb POCCHHCKOH IpakIaHCKON MIEHTHYHOCTH, MATPUOTH3MA,

LIEHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CHUMBOJAM, NOCTHXKCHUSIM POCCHUNCKUX Y4Y€HBIX B
obnacTu PU3UKU U TEXHUKE,

3) AYyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(pOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, 3ITUYECKOTO TIOBEACHNS,

CHOCOOHOCTh OLIEHUBATH CUTYaLHIO 51 MIPUHUMATh OCO3HAHHBIE
peuieHus, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI 51 LIEHHOCTH,
B TOM YHCJIE B I€ATEIBHOCTH YUEHOTO;

OCO3HAHHE JJMYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOrO OyIy1ero;

4) 5CTETUYECKOTO BOCITUTAHUS:

5CTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOYasl 3CTETHKY HAYYHOIO TBOPYECTBA, MNPUCYLIErO
¢dusnyeckoi Hayke,

5) TpyROBOTO BOCITUTAHUS:

HUHTEpeC K pa3Iu4YHBIM cepam npodecCHoHaIbHON NEeSITeJIbHOCTH,
B TOM YHUCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymieit
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npodeccun 1 peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHbBIE TUIAHBI,

TFOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHUIO W caMOOOpa3oBaHMIO B oOjacth (U3UKKA Ha
MPOTSKEHUH BCEH JKU3HU,

6) SKOJIOrMYECKOT0 BOCITHUTAHUS:

C(OPMHUPOBAHHOCTb  JKOJIOTHYECKOW  KYJBTYpPbl, OCO3HaHHE TIJI00aNbHOTO  Xapakrepa
SKOJIOTHYECKHX MPOOIIeM,;

IJIAHUPOBAHUE W OCYLUECTBJICHUE AEHCTBUM B OKPYXKAIOLIECH Cpene Ha OCHOBE 3HAHUSA LEJel
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

Paciiupenune ombITa AeSTENbHOCTH SKOJOIMYECKOH HAMpPaBJIEHHOCTH HA OCHOBE HMEIOLIMXCS
3HaHUH 10 PU3HKE,

7) LIEHHOCTH HAy4YHOTO MO3HAHUSI:

cOpMUPOBAHHOCTD MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
bu3nveckoi HayKH,

OCO3HAHHE LIEHHOCTH HAy4HOU JEesTeJbHOCTH, TOTOBHOCTh B TMPOLIECCE H3YUEHHs (PU3HKH
OCYLIECTBJISATh MPOEKTHYIO U HCCIENOBATENbCKYIO ASTEIbHOCTh HHINBUAYAIBHO U B TPYIIIE.

MeTanpeamMeTHbIe pe3yabTATHI

MeTaHpeHMeTHble pE3yabTaThl OCBOCHUA TUCHUIIJIMHbBI «PuzuKa» AOJIKHBI OTPaXKaTh:

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU yLIe6HbIMI/I IIO3HABATCIIbHBIMHNU I[eflCTBI/IﬂMH:

a) 0a30BbIe JIOTUYECKUE NEHCTBUS:

CaMOCTOSITEIbHO (POPMYJIMPOBATh U aKTYATH3UPOBATH MPOOJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE,

YCTaHABJIMNBATDH CymeCTBeHHbeI MpU3HaK HJIKW OCHOBAHUA HJIA CpPaBHCHMHA, K.]'IaCCI/I(bI/IKaL[I/II/I n
0000I1eHuS;

OTIPENEJISITD ENTH AEATENbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUHU MX TOCTUKEHUS,

BBIABJIATH 3daKOHOMEPHOCTHU U MIPOTHUBOPEIHNA B PACCMATPHUBACMBIX ABJICHUAX,

BHOCHTb KOPPEKTHUBEI B ACATCIIBHOCTb, OLICHUBATE COOTBETCTBHUE PE3YJIBTATOB LCIAAM, OLCHUBATDH
pucku HOCJ'IGI[CTBI/Iﬁ JACATCIIbBHOCTH,

Pa3BUBATH KPCATUBHOEC MBILIJICHUEC TIPU PECIICHUN ) KU3HEHHBIX npo6neM;

0) Ga30BbIE UCCIIENOBATENILCKHIE NEHCTBHS:

BJIAACTh HABBIKAMU y‘{e6HO-HCCHeHOBaTeHbCKOI>'I n HpOGKTHOfI JACATCIIbBHOCTH, HAaBbIKaMH
pasperneHus mpooiem;

CHOCO6HOCTB U FTOTOBHOCTBH K CAMOCTOATECIIBHOMY ITOUCKY METOAOB PCIICHUA TPAKTUICCKUX 3a/1a4,
NPUMEHCHUIO PA3JIMYHBIX METOAOB MO3HAHUS,

OBJIAACHUE BHUAAMHU ACATCIBHOCTH 110 TIOJYYCHUIO HOBOI'0O 3HAHUA, €T0 HHTCPIPETALNU,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX CUTYaLUIX, B TOM YHCJIE P CO3MaHIH YUeOHBIX
" COLUAJIBHBIX MMPOCKTOB,

q)OpMI/IpOBaHI/Ie HAay4YHOI'0 THIIA MBIIJICHUA, BJIAACHUC Hay‘IHOfI TepMHHOJ’IOFHeﬁ, KIIFOYEBbIMU
MMOHATUAMU U METOdAMU,

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTEILHO N NEATETPHOCTH U YKIU3HEHHBIX
CUTyalHAX,

BBIABJIAThE MPUYUHHO-CJIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3adavy, BbIABUTATb T'UIIOTE3Y €€
peUICHUs, HaXOAWUThb ApPTryMCHTBI AJIA AOKA3aTCIIBCTBA CBOUX YTBep}KI[eHI/IfI, 3aaaBaTh MapaMETpPbl U
KPUTEPUH PELIEHUS,

AHATU3UPOBATE TMOJYUYCHHBIC B XOAC PCHICHUA 3adaqd PE3yJbTaTbl, KPUTUUCCKU OLECHUBATH HUX
IOCTOBEPHOCTD, IPOrHO3UPOBATL U3MEHEHHUE B HOBBIX YCIIOBUSIX,

AaBaTb OLUCHKY HOBBIM CUTyallUsAM, OLICHHUBATb HpHO6peTeHHbII>'I OIIBIT;,

pa3pabaThiBaTh TUTAH PEIIeHUs MPOONeMBbl C YYETOM aHaJiM3a HUMEIOIIUXCS MAaTepPUAbHBIX U
HEMAaTEPHUAJIbHBIX PECYPCOB;

OCYILIECTBIISATh  IE/ICHANPABJIEHHBI TOUCK TIEpeHOCa CPEACTB U CHOCOOOB  NEiCTBHS B
npo(eCcCHOHANTBHYIO Cpeny,;

YMETL NEPEHOCUTDb 3HAHUA B MMO3HABATCIIBHYIO U MMPAKTUYCCKYTO O6J'IaCTI/I JKHU3HEACATCIIbBHOCTH,

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
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BBIIBUT'aTh HOBBIE UIEH, TIPEJIaraTb OPUrHHAIBHBIC MTOIXOAbI H PELICHHS,

CTaBHUTb NMPOOJIEMBI U 33]]a4UH, JOMYCKAOLINE aJbTEPHATUBHBIC PELICHNS,

B) paboTa ¢ napopmMauei:

BJIAJIETh HABBIKAMHU MOJYYECHUS WHPOPMALMU M3 HCTOUYHUKOB PA3HBIX THIIOB, CAMOCTOSITENHHO
OCYLIECTBIISATh MOMUCK, aHAJIN3, CUCTEMATH3ALHMI0O U UHTEPIPETAINI0 HH(POPMALIUKN Pa3IUYHbIX BHIOB H
dbopM mpencTaBIeHus,

CO3/1aBaTh TEKCTHI B pa3jMYHBIX (PopMarax ¢ y4eTOM Ha3HaueHWs HH(pOpMALuM U IeIeBOH
ayIUTOPHH, BBIOHpAsi ONTHMAaJIBHYIO (OPMY MPEICTABICHUS 1 BU3YaATH3ALHH;

OLICHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTb HHYOPMALIIH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJTIHHO-
STHYECKUM HOPMaM,;

UCTIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX 33124 ¢ COOMoaeHneM TpeOoBaHU SPrOHOM UKH,
TEXHUKA O€30MacHOCTH, THUIHEHBbL, pPeCypcocOEpeKeHUs, TPaBOBBIX M OSTHUECKUX HOPM, HOPM
UH(POPMALIUMOHHON OE30MaCcCHOCTH,

BJIAJIETh HABBIKAMH PACMO3HABAHMS M 3auThl MH(pOpMaumu, MHGOPMALMOHHON 0e30macHOCTH
JMYHOCTH.

OBianenne yHUBEPCATIbHBIMH KOMMYHHKATHBHBIME JEHCTBUSMH:

a) oOieHue:

OCYILIECTBJISATh KOMMYHUKALIUU BO BCEX cepax )KU3HH;

pacrio3HaBaTh HeBepOaNbHBIE CPEACTBa OOIICHHWS, NMOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHUTKHA KOH(PIUKTHBIX CHTyallni U CMATYaTh KOH(JIUKTHL,

BJIAJIETh PA3IMYHBIMH CrIocoOaMu OOLIEHHS U B3aUMOEHCTBUS,

apryMEHTHPOBAHHO BECTH THAJIOT, YMETh CMSIr4aTh KOH(PIUKTHBIE CUTYaLNHY,

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHSI C UCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

0) coBMeCTHasl eATENBHOCTD!

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHONW U MHANBUIYAIbHOHN PadOThI;

BbIOMPATh TEMAaTHKy M METOABl COBMECTHBIX JACHCTBHH C ydeToM OOIIUX HWHTEPECOB U
BO3MOJKHOCTEH KaXKIOTO YIeHA KOJUIEKTUBA,

NPUHUMATD eI COBMECTHON AEATEIbHOCTH, OPTaHNU30BBIBATh U KOOPAMHHUPOBATH NEHCTBUS TIO €€
TOCTH)KEHUIO: COCTABJISITh IUIAH ACHCTBHUH, pacrpenesaTh POJIU ¢ yU€TOM MHEHHH Y4aCTHUKOB, OOCYK/IaTh
pe3yJbTaThl COBMECTHON paboTHI;

OLICHMBATh KAa4E€CTBO CBOETr0 BKJAJa M KaXXIOTO YYaCTHHKA KOMaHIbl B OOIIUH pPe3ysNbTaT IO
pa3paboOTaHHBIM KPUTEPHUSIM,

npeayiaraTb HOBbIE MPOEKTHI, OLICGHUBATh HAEH C TNO3UIHMHM HOBU3HBL, OPHUIHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

KOOPAWHUPOBaTb U  BBIIOJNHATH padoOTy B YCIOBUSIX PEAJBbHOTO, BHPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

OCYILIECTBIIATh MO3UTHBHOE CTPATErHMYECKOE MOBEACHHE B PA3JIMYHBIX CUTYALHSIX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHHe, ObITh HHULIUATUBHBIM.

OBaneHne yHUBEPCAJIbHBIMH PETYIATUBHBIME ACHCTBUSMU:

a) CaMOOpTraHU3aIHs:

CaMOCTOSITEJILHO OCYIIECTBIIATD [TO3HABATEIBHYIO NEATENbHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTH U
dbopMyHpoBaTh COOCTBEHHBIE 337]a4l B 00PA30BATENbHON NESTEIPHOCTH U )KU3HEHHBIX CUTYaLHsAX,

CaMOCTOSITEJIbHO COCTAaBJSITh IUIAH PEHICHHS NPOOJIEMBbl C YYETOM HMEIOIIUXCS PeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHU,

JaBaTh OLIEHKY HOBBIM CHTYaLIUsIM,

PaCLINPATH pAMKH YU€OHOTO NPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHUH,

JeNaTh OCO3HAHHBINA BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEILEHHE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT,

cnocoOCTBOBATH (POPMHUPOBAHHUIO M MIPOSIBICHUIO IIUPOKOH SPYIULIMH B Pa3HBIX OONACTSIX 3HAHHHA,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJbTYPHBIH YPOBEHD,

0) CaMOKOHTPOJIb:
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JaBaTh OIIEHKY HOBBIM CUTYal[UsiM, BHOCHUTb KOPPEKTHUBbI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEIISIM,

BJIAJIETh HABBIKAMM IIO3HABATEJIbHOH peQIEKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NEHCTBUH U
MBICIHTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA,

UCTIOJIB30BATh MPHUEMBI pe(IICKCHH ISl OLICHKH CUTYallH, BEIOOpA BEPHOTO PELICHHS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIISHHUS 10 UX CHIYKEHUIO,

B) SMOIIMOHAJIbHBINA HHTEJUIEKT, MPEANONararomuii copMUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIIETrO CIIOCOOHOCTh TIOHMMATh CBOE SYMOLIMOHAJIBHOE COCTOSIHUE, BUAETD
HATIPABJICHUS] Pa3BUTHUSI COOCTBEHHOM AMOLIMOHANBLHOU chepbl, OBITh YBEPEHHBIM B cebe;

CaMOPETYJIMPOBAHMS, BKIFOYAIOIIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTb 32 CBOE
MOBEJICHHUE, CIIOCOOHOCTD aIaTHPOBATHCS K IMOLMOHAIBHBIM U3MEHEHHSIM U MPOSIBJISATE THOKOCTD, OBITH
OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIJIEHHE K JOCTH)KEHHUIO LeJIU M YCIeXy, ONTHMHU3M,
WHHUIMATUBHOCTD, YMEHUE EHCTBOBATh, UCXO/IS1 U3 CBOUX BO3MOJKHOCTEH,

SMIATHH, BKJIOYAIOIIEH CITOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE IPYTUX, YIUTHIBATH
€ro MPH OCYIIECTBICHUH KOMMYHUKALIUH, CIIOCOOHOCTb K COYYBCTBHUIO M COTIEPEKUBAHUIO,

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CTOCOOHOCTD BBICTPAUBATh OTHOIIEHUS C IPYTUMH JIFOIbMH,
3a00THTBCS, MPOSBISITH MHTEPEC U pa3peruaTb KOHPIUKTEL,

r) npuHATHE ceOs U APYTUX JIOACH!

NpUHUMATD ce0sl, TOHUMAsi CBOM HETOCTATKH U IOCTOMHCTBA,

NPUHAMATh MOTHUBBI U APTYMEHTHI APYTUX JIFOJEH MPU aHAJIH3€ PE3YJIbTATOB NS TeIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYIHX JIOACH Ha OLIHOKY,

pa3BUBATh CIIOCOOHOCTb MOHUMATh MHP C MO3ULMH APYTOro YEJIOBEKa.

IIpenmeTHbIE pe3yabTATHI

[IpenmeTHble pe3yJIbTaThl OCBOCHHSI MPOTpPamMmbl MO (U3MKH Ha 0a30BOM YpPOBHE HOJIKHBI
OTPaKaTh:

1) copmMupoBaHHOCTH MPEACTABICHUI O POJIM U MecCTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOM
HAYYHOU KapTUHE MUpPA, O CHCTeMOOOpa3yromel posiu (U3NKH B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/le POCCUHCKUX U 3apYOEIKHBIX YUeHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
NMOHUMaHWe (PU3HUYECKON CYITHOCTU HAONIONAEMBbIX SIBJICHUH MUKPOMHpA, MaKpOMHpPAa M MEraMmupa,
MOHVMAHKUE POJIM ACTPOHOMHM B TIPAKTHYECKOW NEATEIHbHOCTH 4YEJOBEeKA W JaJbHEWIIeM Hay4YHO-
TEXHIUYECKOM Pa3BUTHH, poyin (HU3UKH B (POPMHUPOBAHUHU KPYro3opa U (yHKIHMOHAIBLHOW TPaMOTHOCTH
YeJIOBeKa JUTsl PEIICHUs TPAKTUYECKIX 3a7ad,;

2) chOpMHUPOBAHHOCTh YMEHHI PACIIO3HABATH (hPU3UUYECKUE SIBICHUS (MPOLECChI) U OOBICHATh UX
Ha OCHOBE H3y4YEHHBIX 33aKOHOB. PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE BIKEHHE,
cBOOONIHOE TMaJCHUE TEJ, IBM)KEHUE MO OKPY)KHOCTH, WHEPIUs, B3aMMOJCHCTBHE TeJ, KoJiebaTenbHOe
IOBUXKEHHUE, PE30HAHC, BOJHOBOE ABIKeHUE, Tu(dy3usi, OpOYHOBCKOE ABMKEHUE, CTPOSHHUE JKUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHNE 00beMa TeJT MPHU HArpeBaHUH (OXJIAXKIEHNH ), TEMJIOBOE PAaBHOBECHE, UCTIAPEHHE,
KOHCHCALIUS, TUIABJIEHUE, KPUCTAJITU3ALMS, KUITIEHUE, BIAY>KHOCTb BO3/yXa, CBSI3b CPeHEN KHHETHYEeCKOH
SHEPTUU TETUIOBOTO JIBWKEHHS MOJICKYJ C aOCOJIFOTHON TeMITepaTypoi, TOBBIIIIEHUE TAaBJICHUS raza Mmpu
€ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXAY MapaMeTpaMy COCTOSIHHSI rasa B H30MpOIeccax,
SJICKTPU3AIMS TeJl, B3aNUMOACWCTBHE 3apsiiOB, HArpeBaHHE MPOBOJHUKA C TOKOM, B3aMMOICHCTBHE
MAarHUTOB, JJICKTPOMATHWUTHAsT WHIYKIUS, AEUCTBHE MArHUTHOTO TOJsi HA MPOBOJHUK C TOKOM U
TOBVKYIIUICS 3apsifl, SJIEKTPOMArHUTHbBIE KOJIeOAHUSI U BOJIHBI, IPSIMOJIMHEIHOE PacpOCTPaHEHUE CBETA,
OTpakeHue, mnpeoMiieHue, uHTepdepeHnus, IUPPaKIUs W MOSIPU3ALUS CBETa, MUCIEPCHsS CBETA,
doTornekTpudeckuii 3gdexT, cBeTOBOE aBJeHHME, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa aroMa
BOZOPOJa, €CTECTBEHHAS! U HCKYCCTBEHHAs PAJHOAKTUBHOCTD;

3) BIageHWe  OCHOBOMOJATAIIUMH  (PU3MYECKMMH  MOHSATHSIMH W BEJIUYHHAMUY,
XapaKTepU3YIOMUMH  (U3UYECKHEe  TPOIecCchl  (CBSI3aHHBIMA € MEXAaHUYECKHM  JIBHIKEHHEM,
B3aMMOJICHICTBUEM TeJl, MEXaHUYECKIUMH KOJIeOaHUSIMU U BOJIHAMHU, aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM
BEIIECTBA, TETUIOBBIMH MPOLECCAMHM, 3JIEKTPUYECKUM M MArHUTHBIM TOJISIMH, DJIEKTPUYECKUM TOKOM,
3JIEKTPOMATrHUTHBIMU KOJIEOAHUSMU U BOJIHAMH, ONTHYCCKUMH SIBJICHHUSIMH, KBAHTOBBIMH SIBJICHHSIMH,

17



CTPOGHMEM aTOMa MW aTOMHOTO spa, pPaJHOAKTUBHOCTBHIO), BJIAACHHE OCHOBOIOJArafOIIUMHU
ACTPOHOMHMYECKHUMH TIOHSTUSAMH, TO3BOJBIIOLIUMH XapaKTepU30BaTh IMPOLECCHl, MPOMCXOISIINE Ha
3BE37aX, B 3BE3[IHBIX CUCTEMaX, B MEKTaJaKTHIECKON Cpele; NBHKEHNE HEOSCHBIX TeJI, HBOJIFOLIUIO 3BE3]
u BeenenHoi,

4) BnasieHNe 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMH (3aKOH BceMHUpHOTO Tsirotenus, 1, 11 u 111
3akOHbI HbIOTOHA, 3aKOH COXpaHEHUs] MEXaHMYECKOW SHEPTHH, 3aKOH COXPAHEHHsI MMITYJIbCa, MPUHLIUI
CYNEpIO3ULUN CWJI, TMPUHLUI PABHOIPABHOCTH WHEPILUANBHBIX CHUCTEM OTCYETa;, MOJIEKYJSIPHO-
KWHETHYECKYI0 TEOPHIO CTPOCHHSI BELIECTBA, T'a30BbI€ 3aKOHBI, MEPBBII 3aKOH TEPMOIWHAMHKH, 3aKOH
COXpaHEeHHsI 3JIEKTPUUECKOTo 3apsna, 3akoH Kynona, 3akoH Oma mns ydyactka nenu, 3akoH Oma 1uist
MOJTHON 3JIEKTPUYECKON 1emnu, 3akoH J[xoyna - JleHuma, 3aKOH 3J€KTPOMAarHUTHONW WHAYKLHH, 3aKOH
COXpaHEeHHsI YHEPTHH, 3aKOH MPSMOJMHEHHOTO PacpOCTPAHEHHSI CBETA, 3aKOH OTPAKEHUsI CBETA, 3aKOH
NPEJOMIICHUSI CBETA;, 3aKOH COXPAHEHHsI SHEPrHH, 3aKOH COXPAHEHHSI HUMITYJIbCa, 3aKOH COXPAaHEHHS
AIEKTPUUECKOTO 3apsifia, 3aKOH COXPAHEHMs MacCOBOTO YHCIA, TIOCTyNaThl bopa, 3ak0H pagroakTHBHOTO
pacriana); yBepeHHOE HUCIOJIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEH NpH aHau3e (PU3NIECKUX SIBJICHUH U
MPOIIECCOB,

5) yMeHue y4HTBhIBaTb IPAHULBI MPUMEHEHHS M3YYEHHBIX (PU3NUECKUX MOJENei: MaTepraibHast
TOYKA, HHEPLHAJIbHASI CUCTEMAa OTCYETa, HACAbHBIN a3, MOEIH CTPOSHHS I'a30B, JKUAKOCTEH U TBEPIbIX
TEJ, TOYEUHBINA 3JIEKTPUUYECKHUH 3apsij, siiepHas MOJENb aTOMa, HYKJIOHHAsE MOJIENIb aTOMHOTO siApa TMpHU
pemeHnn GU3MYECKUX 3a71aY,

6) BIaieHUE OCHOBHBIMH METOAMH HAYYHOT'O MMO3HAHMS, UCTIOJIb3YEMBbIMU B (PH3UKE: MPOBOIUTH
npsiIMble U KOCBEHHbIE M3MEPEHHs (PHM3MUYECKHX BEJIWYHH, BbIOMpAash ONTUMAJBbHBIA CIIOCOO U3MEPEHUs U
UCTIOJIB3YSl H3BECTHBIE METOABl OLIGHKH TMOTPEHIHOCTeH W3MEpPEeHHH, NPOBOAUTb HCCIIECAOBAHUE
3aBUCHMOCTEH (PM3MUYECKNX BEJIMYHH C HUCIOJB30BAHHUEM MPSIMBIX MU3MEPEHUHN, OOBSICHATH MOyYeHHbIE
Pe3yJbTAThI, UCTIONB3YS (PU3UUECKUE TEOPUH, 3aKOHBI M TTOHATUS, U A€JaTh BBIBOBI, COONIOATD MPaBHiIa
0e30macHOro Tpyaa MpH NPOBEISHUU HCCIENOBAHMN B PaMKax y4eOHOIro 3KCIEepUMEHTa M y4eOHO-
HCCIIEIOBATENIbCKON  JESITEIbHOCTH C HCIOJB30BAHUEM LH(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB H
naboparopHoro obopynoBaHus, ¢HOPMHUPOBAHHOCTb MPEACTABIEHUH O METONAX MOJyYEHHUS HayYHBIX
ACTPOHOMUYECKUX 3HAHUM,

7) chopMUPOBAHHOCTH YMEHHS pPeIlaTh pacUeTHbIe 3aJa4yu C SIBHO 3aJaHHON (DU3MYECKOU
MOJIEJIBIO, MCTIONB3Yys (PU3NYECKHE 3aKOHBI U TPUHLIUIIBL, HA OCHOBE aHAJIN3a yCIOBHS 3a7a4l BHIOUPATH
(bu3NIECKyI0 MOZEIb, BBIIENATh (pU3HUecKre BENUYHHBI U (POpMYIIbl, HEOOXOIUMBIE AJIST €€ PEeIleHHs],
MPOBOJUTH PAcUeThl U OLICHUBATH PEANbHOCTb MOJYUYEHHOTO 3Ha4eHMs (PU3MUYECKON BEJIMYMHBL, PeLIaTh
Ka4eCTBEHHbIE 3a7]a4H, BBICTPAUBAs JOIMYECKH HEMTPOTHBOPEUUBYIO LIETIOUKY PACCYKIEHHUN C ONOPOi Ha
W3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3HUYECKHE SBIICHHS,

8) copMHPOBAHHOCTHP YMEHHs TNPHMEHSATH IOJYYSHHbIE 3HAHHUA U1 OOBSICHEHUS YCIOBHIM
NPOTeKaHHs (PU3MUECKUX SABJICHUH B MPUPOIE U IJISI MPUHATHS MPAKTUUYECKUX PEIIEHUH B TIOBCEAHEBHOM
KU3HU 1l obecrieueHnst 0€30MacHOCTH NMPH OOpaIieHud ¢ OBITOBBIMH HPUOOPAMH W TEXHUYECKUMHU
yCTPONMCTBAMH, COXPAHEHUS 37JOPOBbs M COONIIOACHNSI HOPM HKOJIOTHYECKOTO TOBEJCHHS B OKPY KArOII el
cpene; TOHUMaHue HeOOXOAUMOCTH MMPUMEHEHHS! TOCTIKEHUN (PU3UKH U TEXHOJIOTHIA I PALlIOHAIBHOTO
NPUPOAOTIONB30BAHNS,

9) chopmMupoBaHHOCTH COOCTBEHHOH MO3WIMU TIO OTHOIICHUI) K (PU3MYECKON WH(OpMAIUH,
MOJIy4aeMOl M3 pa3sHbIX HCTOYHUKOB, YMEHHH HCIIOJb30BaTh LU(POBBIE TEXHOJOTMM MJISI TIOHCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETALMN U MPEACTABICHUS Y4eOHONW M Hay4yHO-TIOMYJISIPHOH WH(pOpMauuy,;
pa3BUTHE YMEHUI KPUTHYECKOTO aHAIN3a MOJydaeMoi HHpOpMaLny;

10) oBnajeHue yMeHHsAMH paOOTaTh B IPYIE C BBIMOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PALIMOHAIBHO PACTIPENENATh AEATENIbHOCTh B HECTAHAAPTHBIX CUTYALUSX,
a/IeKBaTHO OLICHUBATH BKJIA] KAKJIOTO U3 YYACTHUKOB IPYIIIbI B pEIIEHHE PacCMaTPUBAEMOH POOJIEMBIL,

11) oBnagenne (cHOPMUPOBAHHOCTb NMPEACTABICHUN) MPaBHJIAMH 3aMUCH (PU3NIECKUX (HOPMYIT
penbedHO-TOUeUHOH crcTeMbl o0o3HadeHni JI. bpaiins (nist cnensix u cnaboBUIAIIIX OOYUAIOLIIXCS).
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JIn4HOCTHBIE Pe3yabTATHI PeaJH3alUH NPOrPAMMbI BOCIIHTAHUS

1) IlposBrsomui U JEMOHCTPUPYIOIIHMHA YBAXKESHUE K JIFOASIM TPYAA, OCO3HAIOUINI [IEHHOCTh
coocrernoro Tpyma. Crpemsmmiics K (OPMHPOBAHHMIO B CETEBOH Cpeae JIMYHOCTHO U
npoheCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CiIenay

2)  Oco3Harouuil NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH Y€JIOBEKA, YBAKAIOIIUNA COOCTBEHHYIO U
Yy)KYI0 YHUKaJIbHOCTh B PA3JINYHBIX CUTYaLUsX, BO BCEX (pOpMax U BUAAX AESITEITBHOCTH.

3) CnocoOHbIH mpu B3aUMOICHCTBUU C APYTHMMH JIFOJbMH JOCTHraTh MOCTABJICHHBIX LEJEH,
CTpeMsIIIuics K (POPMHUPOBAHUIO B CTPOHUTEIBHON OTPACIM M CHUCTEME >KMJIHUIIHO-KOMMYHAJIBHOTO
XO3sIICTBa JIMYHOCTHOTO POCTa Kak mpodeccroHana

4)  CnocoOHbIil cTaBUTh mepen coOOW Lenu ISl PElIeHHs] BO3HUKAIOMINX MPOodeccroHaIbHBIX
3amad, moadHpaTh CHOCOOBI pelleHHMs W CPEeACTBA PA3BUTHS, B TOM YHCIE C HCIIOJB30BAHHEM
UH(POPMALIMOHHBIX TEXHOJIOTHH

5)  CnocoOHbIH UCKaTh U HAXOAWTH HEOOXOAUMYIO WH(pOPMALMIO HCIOJNB3Ys pa3sHOOOpa3HbIe
TEXHOJIOTUU €€ TOWCKA, IJIs PELICHMs BO3HHUKAIOIIMX B IMPOLECCE MPOU3BOJICTBEHHONH AESTENBHOCTH
npoOJIeM ITPH CTPOUTETHCTBE U HKCIUTyaTAlMH OOBEKTOB KAITUTAJIBHOTO CTPOUTEIBCTBA

6)  CnocoOHbIH BBIABUraTh aJbTEPHATUBHBIC BAPUAHTHI JEHCTBUN C LIENBIO BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJITOPUTMOB; MO3ULMOHUPYIOLTHI ceOsl B CETH KaK Pe3yJbTaTHBHBIA M MPUBJIEKATEIbHBIN
YYaCTHUK TPYAOBBIX OTHOIIEHUI

7) llpuHEMaOmMUA ¥ MOHUMAOIIMA LETH W 3a4a4d COLMATHHO-IKOHOMHYECKOTO Pa3BUTHS
pEeruoHa, TOTOBBII pabOTaTh HA UX TOCTIKEHHE, CTPEMSIIIUINCS K MOBBILICHHIO KOHKYPEHTOCTIOCOOHOCTH
Jlunenikoit 06acTy B HAMOHAIBHOM U MHPOBOM MacIuTadax

8) Crpemsimuiics K CaMOPa3BUTHIO K CaMOCOBEPIICHCTBOBAHUIO, MOTHBHUPOBAHHBIA K
0o0y4eHHIO, TPUHUMAIOLINA aKTHBHOE y4YacTHE B COLMAIBbHO-3HAYMMOW NEATENIbHOCTH HAa MECTHOM U
PErMOHAILHOM YPOBHSX

9)  CrnocoOHbIii cTaBUTH Mepen coOOM 1eNu MO BOSHUKAIOIIHNE JKU3HEHHBIE 3a1a4H, TOa0UpaTh
crocoObl peIleHus] W CPEACTBAa pPAa3BUTHs, B TOM YHCJIE€ C HCIOJB30BAaHHEM LU(PPOBBIX CPEACTB;
CONIEHCTBYIOIIHIA MMOANEPKAHUIO MPECTHKA CBOEH podeccuu u 00pa30oBaTENIbHON OpraHu3any

10) TortoBelii Kk MpodecCHOHATBHON KOHKYPEHLIMH U KOHCTPYKTUBHOHN PEAKIIH HA KPUTHKY

11) VYwmeromwuil aHATU3UPOBATh PAOOUYIO CUTYAIUIO, OCYIIECTBIISIOMUNA TEKYIINI U UTOTOBBIN
KOHTPOJIb, OLICHKY M KOPPEKINIO COOCTBEHHOH EITEIbHOCTH, HECYIIUH OTBETCTBEHHOCTD 32 PE3YJIbTAThI
cBOEH paboThI

12) CopeiicTByromuii (POPMUPOBAHHIO TOJIOKHUTEILHOTO 00pasa M MOANEPIKAHUIO MPECTHKA
cBoeii mpodeccuu

4. CTPYKTYPA U COJAEP)KAHUE YYEBHON JUCIUTLIVHBI

4.1 O0beM yueOHOI TUCIHILTHHbI

Oo0bem yacoB
Bun yueOHoit paGoTbl BCEro no B T.4. B 1-M B T.4. BO 2-M
Y4eOHOMY IJIAHY cemecTpe cemecTpe

O6mwem OI1 95 51 44
Bcero 95 51 44
Teopernueckue 3aHATHS 71 41 30
IIpakTuueckue 3aHATUs 24 10 14
IIpomexxyTouyHast ~ arrectauust B

bopwme:
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4.2 TemaTn4yeckoe naaHUpoBaHune

HavmeHoBaHWe pasfenoB N TeM

Pasgen 1. ®usmka n MetTogbl Hay4yHoOro
no3HaHuA.

Tema 1 ®usnka - Hayka 0 npupoae
Pasgen 2. MexaHunka

Tema 1 KnHematuka

Nab6opaTtopHasa pabota Ne 1 M3yuyeHune
LBVXeHNs Tena, 6poLLeHHOro
TOPU30HTaIbHO.

Tema 2. AuHamuka.

Nab6opaTtopHas pabota Ne 2 M3yuyeHune
ABWXEHUS 6pyCKa N0 HaK/OHHOIA
MI0CKOCTH.

Tema 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe.
NabopatopHas pa6oTa Ne 3
WccnepoBaHme cBA3N paboTbl CUbI C
M3MEHEHNEM MeXaHUYeCKOW aHeprumn
Tena Ha Npumepe pacTaXeHUs
Pe3NHOBOIO XryTa.

Pasgen 3. MonekynapHasa gusnka u
TepMOANHAMMKaA.

Tema 1 OCHOBbI MONEKYNAPHO-
KWHETNYECKOWN Teopuun.

NabopaTtopHas pabota Ne 4 OnpegeneHne
MacCbl BO3ZyXa B K/1aCCHOW KOMHaTe Ha
OCHOBE U3MepeHnin 06bLEMA KOMHaTBI,
[aBNeHns 1 TemnepaTtypbl BO3ayxa B Hell.
Tema 2. OCHOBbI TEPMOANHAMUKN.

Tema 3. ArperatHble COCTOSIHUA
BelllecTBa. da3oBble Nepexobl.
Na6opatopHas paboTa Ne 5 N3mepeHue
OTHOCUTENbHOM BA2XXHOCTY BO3AyXa.
Pasfen 4. SneKTpognHaMuka.

Tema 1 OneKTpocTaTuka.

Bcero Bo | cemecTpe

Pasgen 4. QnekTpognHammnka.

Tema 1. OnekTpocTaTuKa.

Tema 2. TTOCTOAHHbBIN 3NEKTPUYECKUIA
TOK. TOK/ B pa3/iMyHbIX cpesax.
NabopaTtopHas paboTa Ne 6 Vi3mepeHune
3N1eKTPOEMKOCTU KOHAeHcaTopa.
NabopatopHas pa6ota Ne 7 iamepeHune
3NEKTPOABVKYLLEN CUMbI NCTOYHMKA TOKA
N ero BHYTPEHHEro ConpoTUB/IEHUS.

O6bem OTI1
I cemecTp

2

18

16

o

5
5
51
Il cemecTp
14
4
2

KonnyecTtBOo 4YacoB

Bcero

16

SN

51

14

Teopusa

12

12

SN

41

H~ o

Nab6opatop
Hble
paboThbl



Tema 3. MarHuTHOe nore.
SNEKTPOMArHNUTHaA NHAYKLMA.
Nab6opaTtopHas pabota Ne 8 M3yueHune
MarHUTHOIO NOJIA KaTyLWKM C TOKOM.
Pasgen 5. KonebaHns 1 BOJHbI
Tema 1 MexaHun4eckune u
3NeKTPOMarHUTHble KosiebaHus
NabopaTtopHas pa6oTa Ne 9
ViccnegoBaHume 3aBUCMMOCTY Nepuoja
MasibIX KonebaHWii rpysa Ha HUTK OT
LNVHBI HATU 1 Macchbl rpysa.

Tema 2. MexaHUYecKue u
3NEKTPOMarH1THbIE BOJHbI

Tema 3. OnTuKa.

Nab6opatopHas pa6ota Ne 10 3mepeHue

rokasartens npesioMaeHns cTekna.
Pasgen 6. OCHOBbI crneunanbHOMN
Teopun OTHOCUTENIbHOCTM.

Tema 1 Teopusa OTHOCUTENILHOCTU
Pasgen 7. KBaHTOoBas pu3nka

Tema 1 31eMeHTbl KBAHTOBOW ONTUKM
Tema 2. CTpoeHue aTtoma.
NabopaTtopHas pa6ota Ne 11
HabntogeHne NMHeRYaToro crnekTpa.
Tema 3. ATOMHOE A4po.
NabopatopHas paboTa Ne 12
WMccnepgoBaHme TpekoB vacTuy, (No
roToBbIM poTorpaguam).

Pasgen 8. 3n1eMeHTbl aCTPOHOMUMK U
acTpon3nNKu.

Tema 1 3Tanbl pasBUTUSA aCTPOHOMUMN.
ConHeyHasa cuctema. ManakTuka.
BceneHHas.

Bcero Bo Il cemecTpe

Toro

4.3 TeMbl NHANBULYANbHbIX MPOEKTOB

2 2
2 2
16 16
4 4
2 2
4 4
4 4
2 2
2 2
2 2
10 10
2 2
2 2
2 2
2 2
2 2
2 2
2 2
44 44
95 95

12

N NN

30
71

14
24

B TeueHMne 1Kypca KaXAbiM 00y4aroLLMMCA BbINOMHAETCA MHAUBUAYANbHbLIA NPOEKT N0 OAHON Uan
HECKONbKMM AucUMNANHAM, B paMKax y4ebHOro BpemeHu, CrewlmanbHO OTBELEHHOro y4yebHbIM M1aHOM
(PepepanbHblil  roCyaapCTBEHHbI  00pa3oBaTeNlbHbIA  CTaHAapT
06pa3oBaHus, YTBEPXXAEHHbIN NpmukasoM MunHobpHaykun Poccmum oT 17 anpenst 2012 r. Ne 413).

1. AnbTepHaTUBHbLIE BUAbI SHEPTUN.

2.BnvsaHmne BHeLWHNX (haKTOPOB Ha 3peHune LLIKONbHMKA
3.BnusiHne marHMTHbIX 6ypb Ha 340POBbe YesloBeKa.

4.BnusiHne yNbTPa3BYKOBbLIX M 3BYKOBbIX BOIH Ha POCT U Pa3BMTHE PacTEHUIA.

5. PeHTreHoBckue nyun. ictopusa oTKpbITUA. NpuMeHeHKe.

6.Bopga 3Hakomasa 1 HesHakomas.

7.VIHpakpacHOe 13nyyeHue - OKHO B HEBUUMBIA MUP.
8./cTopusa pa3BnTUA 3NEKTPUYECKOTO OCBELLEHNS.
9.Mna3ma — yeTBEpPTOE COCTOAHME BELLECTBA.

CpefiHero

(nonHoro)

obLlero
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10.JIa3epb! 1 X NpUMEHEHHE.

11.MarHuTtHO€e noJie U €ro BJIUSHUE Ha KUBbBIE OPIraHU3MBI.
12.MarHuTHbIe HOCUTENN HHPOPMALIIH

13. HanotexHooruss — 061acTb HAyKH U TEXHUKH.

14. 3nauenue oTkpeITuii I'anunes.

15.Poccutiickue naypeatsl HoOenesckoii mpemun B 06actu GU3NKHU.
16.CoBpemeHHast SHepPreTUKa U MepCreKTUBLI €€ Pa3BUTHUSA.
17.®du3nka u apxXuTeKTypa.

18.@opmupoBaHue NOJAPHBIX CUSHUM.

19. Bennyaiimme OTKPBITUS (PH3UKU.

20.X0a011NbHBIE MALTUHBIL.

5. YCJIOBHS PEAJIM3ALINH ITPOTI'PAMMBI YYEBHOH JUCITAILINHBI
5.1 MaTepuanbHo-TeXHHYeCKoOe o0ecrneyeHHe
Peanm3anms yqeOHOM TUCIUIUIMHBI OCYIIECTBIIIETCS B yueOHOM KaOuHeTe « DU3uKay.
Obopynosanue yueOHOTO KabUHeTA!
—  TOCAI0YHBIE MECTa MO KOJINYECTBY OOYHarOIUXCS;
— pabodee MECTO IPETIOAABATEILS,
—  KOMIUIEKT y4eOHO-METOIUIECKOH TOKYMEHTALIH.
TexHuueckue cpeacrsa 0OyueHUs:
—  KOMIIBIOTEP C JINLEH3UOHHBIM IPOTPAMMHBIM 00€CTIEUeHUEM,
—  MyJbTUMEIUNHBIN IPOEKTOP,
—  3KpaH.

5.2 UndopmannonHoe odecnieueHne 00yueHus

Jns peanuzanyy nporpamMmsl B OMOIHOTEUHBIH (POHI BXOAAT y4eOHUKH, Y4eOHO-METOIUYECKHE
koMuiekTel (YMK), obecrieunBaromire ocBoeHue y4eOHOH TUCHUTLTHHBI « Dr3uKay.
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6. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSI YUEBHOUM JUCIUILIAHBI

KOHTpOJ'Ib " OLCHKa PE3YJBTATOB OCBOCHHA AUCHUILIMHBI OCYHIECTBIAKOTCA MPENOAABATEIIEM B
npouecce MnpoBEACHUA MPAKTUYCCKUX 321H$ITI/II\/'Ij OLCHKHN OTBCTOB Ha KOHTPOJIBHBIC BOIIPOCHI, a4 TAKXKE

BBITTOJIHEHUA O6yLIaI-OH_[I/IMI/IC$I HHAWBUAYAJIbHBIX SaHaHHfI.

PesyabTaTnl 00yueHus

MeToap! KOHPOJISI H
OLICHKH Pe3YJbTATOB

1) chopMUPOBAHHOCTH TPEACTABICHUH O POJIM W MecTe (U3UKH U
ACTPOHOMHH B COBPEMEHHOW HAyYHOU KapTUHE MUPA, O CUCTEMOOOpa3yroNIei
ponn (PHM3MKM B PAa3BUTHU €CTECTBEHHBIX HAYK, TEXHHUKH M COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAAE POCCHICKMX M 3apyOeXXHBbIX Y4YeHbIX-(U3MKOB B
pa3BUTHE HAYKH, TOHUMaHHE (PU3NIECKON CYIIHOCTH HAOMIOAeMbIX SBJICHHUH
MUKPOMHUpA, MakKpOMHpPa H Meramuipa, MOHMMaHHE pPOJU AaCTPOHOMHUHU B
NPAKTUYECKOH NIeSTEIbHOCTH YeJIOBeKa U JaJbHEHIIeM HAayYHO-TEXHUUECKOM
pa3BUTHH, posu PU3UKH B (HOPMHUPOBAHUHM KPYyros3opa U (PyHKIHOHAIBHOM
IPaMOTHOCTH YEJIOBEKA [Tl PEIIEHHsI MPAKTUIECKUX 3a1ad;

2) chOpMUPOBAHHOCTH YMEHWH pacro3HaBaThb (PHU3UYECKHe SIBJICHUS
(poureccrl) U OOBSICHITH MX HA OCHOBE M3YUEHHBIX 3aKOHOB. PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JNBIDKEHHE, CBOOOJHOE TMajeHue Tel,
IBW)KEHUE TI0 OKPY)KHOCTH, MHEPIHSI, B3aUMOICHCTBUE TeJ, KoJebaTeNbHOe
IOBUKEHUE, PE30HAHC, BOJHOBOE IBIKeHHUe, nud@dy3us, OpOyHOBCKOE
IBW)KEHUE, CTPOEHHUE JKUAKOCTEH U TBEPIBIX Tell, HI3MEHEHNE 00beMa Tl MPH
HarpeBaHuU (OXJIAKICHUH), TETIJIOBOE PABHOBECHE, HCTIAPEHUE, KOHIACHCALIHS,
IUTABJICHUE, KPUCTAJUIN3ALINS, KHUIIEHHE, BJIAXKHOCTb BO3/AyXa, CBS3b CPEOHEN
KUHETHYECKOW SHEPTrUU TEIUIOBOTO JIBHKEHHS MOJIEKYNl C abCONIOTHOM
TEMIEpaTypOH, MOBBILICHNE TABJICHHUs ra3a MPH €ro HarpeBaHUU B 3aKPbITOM
cocyne, CBsI3b MEXKIy IapaMeTpaMH COCTOSHHSI Tra3a B H30IpoLeccax;
SNEKTPHU3ALMS TeJ, B3aUMOJCHCTBHE 3apsAOB, HAPEBAHHUE IPOBOJHUKA C
TOKOM, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHASI MHIYKLUS, ACHCTBUE
MAarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM W JIBIKYILUMHCS 3apsm,
3JNIEKTPOMArHUTHBIC KOJEOaHHUs M BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPaHEeHHE
CBETa, OTPaXCHUE, TpeNoMiIeHHe, uHTephepeHuus, audpakuus Hu
MOJIAPU3ALIUS CBETA, TUCTIEPCHS CBeTa; POTORIEKTpHUIeCKUil 3P PEeKT, CBETOBOE
JaBJieHHe, BO3HHUKHOBEHHE JIMHEHYATOro CHEKTpa aToMa BOJOPOJA,
€CTEeCTBEHHAsI U ICKYCCTBEHHAS! PaAMOAKTHBHOCT;

3) BiageHWe OCHOBONOJAralOIMUMH  (PU3MYECKMMH TOHATHSAMH U
BEJIMYMHAMH, XaPAKTEPU3YIOUUMH (PU3NUECKHE MPOLEeCChl (CBSI3aHHBIMH C
MEXaHHMYECKUM  [IBIDKEHHEM, B3aNMOACHUCTBHUEM TN, MEXaHHYECKHUMHU
KOJICOAHUSMH W BOJHAMHU, ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEINECTBa,
TEIUIOBBIMU ~ TPOLIECCAMH,  JJEKTPUYECKMM W MarHUTHBIM  TIOJISIMH,
ANEKTPUUECKUM TOKOM, O3JIEKTPOMATHUTHBIMH KOJEOAHMSAMH W BOJIHAMY,
ONTUYECKUMHU SIBJICHUSIMHU, KBAHTOBBIMH SIBICHHAMH, CTPOCHHEM aToMa H
aTOMHOTO s7pa, PaAMOAKTHBHOCTBIO), BIAJCHHE OCHOBOIOJATAIOLIIMHU
ACTPOHOMHMYECKUMH  TIOHATHSIMH,  TO3BOJSIFOIUMH  XapaKTepPH30BaTh
NPOIECChl, IMPOUCXOIAINME Ha 3Be37aX, B 3BE3OHBIX CHUCTEMaxX, B
MEKTaJaKTHIeCKOH cpene; NBUKEHHE HEeOECHBIX TeJ, SBOJIIOLUIO 3BE3d H
Bcenennoir,

4) BrageHHWe 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHsIMH  (3aKOH
BcemupHoro tsaroteHus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHUs
MEXaHMYECKOW  3PHEPTUH, 3aKOH COXPAHEHUS  HMMITYJbCa,  IPUHLHI
CYNEpIO3UIIMH CHJI, TPHHLUI PAaBHONPABHOCTH WHEPLHAIBHBIX CHCTEM

o0yueHust
Ouenka
MEPEYUCITCHHBIX
pe3yJabTaTOB OO0y4YeHHsI
npu BBITIOJTHEHHU
3aaHUI Ha
MPAKTHYECKUX

3aHATUAX, TCKYLIEM U
PYOEKHOM KOHTpPOJIE -

YCTHBIN OIIpoC,
TECTHPOBAHUE,
Ouenka B  paMkax
MPOMEXKYTOUYHON
aTTeCTaLNH:
KOHTpOJIbHast  padora,
mddepeHunpoBaHHbBIH
3a4er.
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OTCUeTa;, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOEHMSI BELIECTBA, I'a30Bble
3aKOHBI, MEPBbIil 3aKOH TEPMOJNHAMUKH, 3aKOH COXPaHEHHUS 3JIEKTPUUECKOTrO
3apsna, 3akoH Kynona, 3akoH Oma 17151 yqactka nenu, 3akoH OMa 11s1 oJTHON
3JEKTpUYeCKON nenu, 3akoH Jlxoyns - JleHna, 3akOH 3J€KTPOMAarHUTHOMN
UHIYKIMHM, 3aKOH COXPAHEHUs SHEPruy, 3aKOH  MPSMOJHHEHHOTro
pacrnpoCTpaHeHUs CBETA, 3aKOH OTPAKEHMsI CBETA, 3aKOH NPEJOMJICHUS CBETA,
3aKOH COXPaHEHHUs DHEPTUH, 3aKOH COXPAHEHUS UMILYJIbCa, 3aKOH COXPAaHEHUs
3JIEKTPUYECKOTO 3apsifa, 3aKOH COXpPaHEHHs] MacCOBOIO 4YHCIA, MOCTYJaThl
Bbopa, 3ak0H pamuoOakTUBHOTO Paclafa); yBepeHHOE UCIIOIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHAIN3€e (PU3NUECKUX SBJICHUHA U TPOLIECCOB;

5) yMeHue YyuYWTBIBATH T'PAaHULBl MPUMEHEHHs] H3YYEHHBbIX (PU3HUECKUX
MoOJeNiell: MaTepraibHas TOUYKa, HHEpLUaIbHas CUCTEMA OTCUETa, UealbHbIN
ra3, MOJENH CTPOCHHUS Tra30B, JKUAKOCTEH MW TBEPABIX TeJl, TOYEUHBIH
SJIEKTPUYECKUH 3apsif, siiepHasl MOJeNb aToMa, HyKJIOHHAsi MOJIeNIb aTOMHOIO
SApa IpU peLIeHny PU3NUECKUX 33124,

6) BJIaIeHUE OCHOBHBIMH METOJJAMH HAyYHOTO TO3HAHMUS, HCIIOJIB3YEMbIMU
B (pM3HKE: MPOBOIUTH MPSIMbIE U KOCBEHHBIC H3MEPEHHSI (PU3NIECKUX BEJTHMYUH,
BbIOMpAst ONTUMAJIBHBINA CIIOCOO M3MEPEHHUST M UCIOJIb3YsI H3BECTHBIE METOJIbI
OLIEHKH MOTpeLIHOCTeN U3MEPEHUH, IPOBOAUTh UCCIIEOBAHUE 3aBUCUMOCTEN
($U3NYECKUX BENUYMH C HCIOJIb30BAHHEM IMPSIMbIX H3MEPEHUH, OOBSACHSTH
MOJIYYE€HHBIE PE3YJIbTAThI, HCIIOJB3YS (PH3UUECKUE TEOPUH, 3aKOHBI H TTOHSATHS,
U JIeNlaTh BBIBOJBI, COONIIOAATE MpaBHiia OE30MacHOrO TPya MPHU MPOBENESHUH
UCCNIENOBAaHUI B pamMkax y4eOHOro  sKcmepuMeHta ©  y4eOHO-
UCCIIENIOBATENIbCKON  AEATENIbHOCTH  C  HWCIOJIb30BAaHUEM  LU(PPOBBIX
U3MEPUTEITBHBIX YCTPOWCTB u 71a00paToOpPHOTO obopynoBaHus;
c(OPMHUPOBAHHOCTb MPEACTABICHHA O METOAAaX TOJYYEeHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHUM,

7) chopMHUPOBAHHOCTh YMEHHSI PELIaTh PACUETHBIE 3a]Ja4H C SIBHO 3aJaHHOH
bu3nIecKo MONENbIO, HCIONB3Yysl (PU3MUECKHe 3aKOHBI M NPUHLMIIBL, Ha
OCHOBE aHaJIM3a YCJIOBHUS 3aadd BbIOMpPATh (PU3UYECKYIO MOJENb, BBIACISTH
¢usnyeckue BenMUUHBI W (QOPMYJBI, HEOOXOAMMBIE [UI €€ pPELICHUS,
IIPOBOAMTHL pacueTbl M OLEHUBATb PEAJbHOCTb MOJYYEHHOIO 3Ha4YeHUs
¢u3nyeckol BENMYWHBI, peIlaTh Ka4deCTBEHHbIE 3aJadd, BbICTPAMBAs
JIOTUYECKH HEMPOTHBOPEUYMBYIO LIETIOYKY PACCYKIEHHH C ONOpPOH Ha
U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU 1 (PU3HUECKHE SBIICHHS,

8) copMHPOBAHHOCTP YMEHHS NPUMEHSTb MOJYYCHHBbIE 3HAHUS IS
OOBSICHEHUSI YCIOBHH TNMPOTEKaHUs (PU3MUECKUX SIBICHUH B NPUPOAE WU UIS
NPUHATHUS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHON YKU3HU AJIsT 0OeCTIeueHHs
6ezomacHOCTH Tpu OOpameHnu ¢ OBITOBBIMH MPUOOpPAMH M TEXHHYECKHUMHU
yCTPOWCTBAMH, COXPAaHEHUs 3[J0POBbs M COONIOJEHHSI HOPM 3KOJIOTUYECKOTO
MOBEJICHHUS B OKPYXKAIOIIEH cpene, MOHUMaHne HeOOXOAMMOCTH MPUMEHEHHS
OOCTHXXEHUIN busnku 51 TEXHOJIOTUI 111 PaLMOHAIBHOTO
MIPUPOIOMNOJIL30BAHUS,;

9) chopMHupOBAaHHOCTL COOCTBEHHOW TMO3ULIMM IO OTHOIIEHUI) K
¢usnyeckoil MHpOpPMAIMY, TMOJy4aeMOH W3 Pa3HBIX HMCTOYHUKOB, YMEHHH
UCTOJBb30BaTh LM(PPOBBIE TEXHOJOTUU [UIL TOHMCKA, CTPYKTYPHUPOBAHHUS,
UHTEPIpETallud MW  TPEACTaBJeHUs y4eOHOH ©  HAYYHO-TOMYJSIPHOM
uHpOpMALMY, pa3BUTHE YMEHHH KPUTUYECKOTO aHaIW3a MOJy4yaeMon
uHpopManuy,;

10) oBnageHne yMeHUsIMH paboOTaTh B IPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX
COLMANBHBIX  pOJieH, IUIAHUPOBaTh padOTy  TPYIIBL,  PALHOHAIBHO
pacnpenessaTh AeSITeJbHOCTb B HECTAHJAPTHBIX CHUTYyalUsX, ageKBaTHO
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