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IMOSICHUTEJBHASA 3AIIMCKA

ITporpaMma mo (usrke 6azoBOro ypOBHS Ha YPOBHE CPEIHEro 00Iiero o0pa3oBaHUd
pa3paboTaHa Ha OCHOBE TOJOXKCHWH M TpeOOBaHMH K pe3ynbTaTaM OCBOCHHsS OCHOBHOH
oGpasoBaTenbHOM mporpammbl, npeacraBieHHbx B ®I'OC COO, a Take ¢ yd€rom
denepanpHOll paGodeit TPOrpaMMbl BOCIHTAHHMS ¥ KOHIETIMH IPENOJABAHUS y4eOHOro
npenmera «®usuka» B 00pa3oBaTENBHBIX ~ OpraHusaiusx —Poccuiickon Oepnepanuy,
peanu3yIoNX OCHOBHBIE 00pa30BaTebHbIE TPOTrPAMMBL

ConepkaHye HporpaMmsl 10 (GU3MKe HampaBleHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HAYYHOM KAPTHHEI MUpa OoOydaromuxcs IpH oOydeHuH HX (usuke Ha 0a30BOM YPOBHE Ha
OCHOBE CHCTEMHO-JICATENFHOCTHOrO Mojaxoxa. IlporpamMma 10  (H3MKE COOTBETCTBYET
tpebosanussm OI'OC COO K MIaHUPYEMBIM JINYHOCTHBIM, IMPEJAMETHBIM M MCTApeIMCTHBIM
pesynpTaTaM OOyYeHHs, a TAK)e YUUTHIBAET HEOOXOMMMOCTH DEalM3allii MEXIPEIMETHBIX
cBs3ell (PM3MKM C €CTECTBEHHO-HAyYHLIMH yJeOHBIMH NpeaMeramMd. B HEH ONpenesnsrorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3MKU HA yPOBHE CPENHEr0 oOero 00pasoBaHus, ITAHMPYEMBIE
pe3yIBTATHl OCBOEHMS Kypca (M3MKH: JMYHOCTHBIE, METalpeIMETHbIE, IpPEIMETHbIC (Ha
0a30BOM YPOBHE).

ITporpamma o (pU3UKeE BKIIOYAET:

e IUTAHMpYEMBIE PE3YJIHTATH OCBOCHHS Kypca (pu3MKu Ha 6a30BOM YPOBHE, B TOM YHCIIE

HpeIMETHBIE PE3yIBTATHI II0 T0oJlaM 00yYeHUS,

e comepxaHue yuebHOro npeamera « QuUsmKay 1Mo rogam 00yIeHHsL.

dusrka KaK Hayka o Haubojee 0OIMX 3aKOHAX [PUPOJIBL, BEICTYTIAsA B KAYECTBE YICOHOTO
IIpe/MeTa B IIKOJE, BHOCHT CyIIECTBEHHBI BKIAJ B CHCTEMY 3HaHMI 00 OKpYXKaroIeM MHpe.
[IIKONBHBIA Kype (U3UKH — CHCTEMOOOPA3yIOIMH s eCTeCTBEHHO-HAYYHBIX YYCOHBIX
TIPEIMETOB, IOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBICHUH, H3yJaeMBbIX
XUMuel, 6uonoruei, usmueckoit reorpadueit m acrponomuei. Vcmonp3oBaHHe U aKTHBHOE
IpUMEHeHHe (M3MUECKUX 3HAHMH ONpPENENsieT XapakTep M PasBAUTHE PasHOOOPA3HBIX
TEXHOJOTHH B cdepe OSHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYyYEHHsS HOBBIX
MAaTepHaJIOB C 3a[aHHBIME CBOWCTBAMHU W IPYrUX. V3yuenue (Gu3uKi BHOCHT OCHOBHOH BKIAJl B
hOpMHpPOBAHIE ECTECTBEHHO-HAYYHOM KapTHHBI MEpa 00yJalomuxcs, B pOPMUPOBAHIE YMCHHH
IPYMEHSATH HAYYHBIH METOI IO3HAHHS [IPU BHITOTHEHUM UMHU YYeOHBIX HCCIIC/IOBAHMH.

B 0CHOBY Kypca (PM3MKH JUIsl yPOBHSI CPEAHET0 00IIEro o6pasoBaHust IIOJIOXKEH s/l UIICH,
KOTOPBIE MOYKHO PaccMaTpUBATh KaK IPUHIIMIIE! €T0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUY € Helt KypC ABISETCS JIOTHYESCKU 3aBEPIICHHBIM, OH
COIIEPXKHUT MaTepual U3 BeeX pasueroB (H3MKHM, BKIIOYAET KAK BOMPOCHI KIACCHYECKOH, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes zenepanusayuu. B cOOTBETCTBHY ¢ Helt MaTepualn Kypca Qpusnku 0ObeUHEH BOKPYT
dmsmueckux Teopu#. Bemymmm B Kypce sBIsercs (OPMUpOBAHME IMPEICTABICHAN O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanu3anus IPeAnoaracT UCIOIb30BaHUE TyMaHUTAPHOTO
noTenIana (pU3MUIECKoi HAYKH, OCMBICIIEHAE CBSI3M PasBUTHA (QU3UKH C pasBUTHEM OOIIECTBa,
a TaKKe ¢ MEPOBO33PEHYECKAMHU, HPABCTBEHHBIMY U 3KOJIOTHYECKMMH MPOOIEMaMH.

Hoes npuxnaonoil nanpasiennocmu. Kype Gpusuku mpejionaraeT 3HaKOMCTBO € ITHPOKUM
KPYroM TEXHHYECKHX M TEXHOJOTHUECKHX IPUIIOKEHHH U3yICHHBIX TEOPHH U 3aKOHOB.

Hoesi sxonozuzayuu peanusyetrcss IOCPEICTBOM BBEJICHHS OJIEMEHTOB COJEPXKaHWS,
MOCBSIMEHHBIX 3KOJIOTMYECKAM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBHIE CBI3AaHBI C Pa3sBUTHCM
TEXHUKH ¥ TEXHOJIOTHH, a TaKkke 00Cy K IeHus IpoOiIeM palrOHaIBHOTO IPUPOAOIOIb30BAHMS 1
9KOJIOTHYECKO# OE€30IIaCHOCTH.



CTep)XHEBBIMU SJIEMEHTaMM Kypca (pM3WKH Ha YPOBHE CpeJHEro oO0Iero odpa3oBaHHUs
ABISIOTCS  (pusmueckue Teopuw ((HOpMHpOBaHUE IPEACTABICHUH O CTPYKTYype IIOCTPOEHUS
¢busuyeckoit TeopuH, poJid (PYHTAMEHTATBHBIX 3aKOHOB M IIPUHIMUIIOB B COBPEMEHHBIX
IPECTABICHUSIX O MPUPOJIE, TPAHUIAX NPUMEHUMOCTUA TEOPHH, UL ONMCaHMs €CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).
CHCTEMHO-IESITETFHOCTHBIN TTOAX0]] B Kypce (PU3UKU pealusyeTcs IPEXIE BCETo 3a CUET
OpraHu3aIy SKCIePUMEHTAIBHON JesTeNbHOCTH oOyuaromuxcs. [t 6a30Boro ypoBHs Kypca
(HU3MKM — 3TO HCIIOJNH30BAHHE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1abopaTopHbIXx paboT, KOTOphle B IporpamMme o (u3uKe OOBEIUHEHBI B OOINMH CIMCOK
YYEHUUECKAX MPaKTHUeCKUx paboT. BrimeneHue B ykazaHHOM IIepedHe J1ab0paTOpHBIX paboT,
HPOBOJMMBIX JUIST KOHTPOJSI W OLEHKH, OCYIIECTBIIETCS YYacTHHKaMH 00pa30BaTebHOIO
Ipolecca UCXo s U3 0COOEHHOCTEH TIaHUPOBAHUS U OcHAINeHus kKabuHeTa Qusuxu. [Ipu sTom
obecrieunBaeTcsl OBJAZCHHE OOYYAIOIUMUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHUS,
HCCIICJIOBAHUSI 3aBUCHUMOCTEH (DHU3MUECKUX BEJIMUYMH M IIOCTAHOBKY OIIBITOB IIO IIPOBEPKE
IPEUIOKEHHBIX THITOTE3. ‘
Boubiioe BHUMaHUE yAENSETCs PEIICHHIO PacYETHRIX M KadeCTBEHHBIX 3anad. IIpu sTom
JUISL PACYETHBIX 3a/1a4 MPHOPUTETOM SIBISIFOTCS 3a[a4 C SBHO 3aaHHOM (Qu3HUeckoi MOZIENEIO,
MIO3BOJISIOIINAE MTPUMEHSATh H3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK H3 OJHOrO pasJelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3sHBIX pasJesioB. J[J1s KaueCTBEHHBIX 3a7a4 IIPHOPUTETOM
SBJSIFOTCSL  3aJ]aHusl HA OOBSCHEHHE TPOTEKaHUS (U3UYECKUX SBJICHUH M IIPOLECCOB B
OKpYJXaromiei >XKu3Hu, TpeOyromue BeIOOpa (QU3MYEecCKOod Mojenu Ul CHUTYyalldd IIPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B coorserctBum ¢ TpeboBanmsmMu OI'OC COO k MarepHaabHO-TEXHUYECKOMY
obecrieuennio ydeGHOro Tporiecca 0a3oBBI YpPOBEHb Kypca (HM3UKH Ha YPOBHE CPEIHETO
o0mero o6pa3oBaHus IOJDKEH M3YYaThCs B YCIOBHSX MPEIMETHOrO KaOuHeTa (GH3MKK WX B
YCIIOBHSIX WHTETPUPOBAHHOTO KabWHETa MPEIMETOB €CTECTBEHHO-HAYYHOr0 IMKia. B xabunere
(Gu3UKA TOJDKHO OBITH HEOOX0AMMOE JTabopaTopHOe 000PYOBAHKE IS BBIIOJIHEHUS YKa3aHHBIX
B IporpamMme 10 (U3WKE YUCHHUECKMX TPAKTHUECKUX paboT M JIEMOHCTPAllMOHHOE
obopyloBaHUE.
JleMoHCcTpanioHHOE 0bOopysoBaHue (GOPMUPYETCS B COOTBETCTBHU C IIPUHITUIIOM
MUHUMAaJIBHON JIOCTATOYHOCTH U 00ECIEeUUBAET IIOCTAHOBKY IIEPEYUCIICHHBIX B IIPOIPaMMeE II0
(u3uKe KIFOYEBBIX JEMOHCTPALMA JJISI KUCCIECNOBAHUS HM3y4aeMbIX SIBJIIEHMH M IIPOIECCOB,
SMITUPUIECKUX U HYyHIAMEHTAIBHBIX 3aKOHOB, IX TEXHUYECKUX IPIMEHEHUH.
JlabopaTopHOe 00OpYIOBaHHE UISI YUEHHYECKHX MPaKTHYECKHX paboT (opmupyercs B
BHJIe TEMATHUECKHX KOMIIIEKTOB M OOECIIEUMBAETCS B PAcuéTe OJHOTO KOMIUICKTAa Ha JBYX
obyuaronuxcs. TemaTHuecKre KOMIUIEKTHI J1abopaTopHOro O00OpYIOBaHMS JOJDKHEI OBITH
IIOCTPOEHBI Ha KOMIUIEKCHOM WCIIOJIb30BaHUH aHAJOTOBBIX M HU(POBBIX IPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIFHBIX CUCTEM B BHJIE UG POBBIX JTa00PATOPHIA.
OCHOBHBIMU IICJIIMU U3YYCHUS QU3UKH B 00111eM 00pa30BaHUHU SABIISAIOTCS:
e (opMupoBaHHWE HHTEpPECa M CTPEMJICHUS O0ydaromuxcs K HAyYHOMY H3YYEHHIO
MIPUPOJIBI, PA3BUTHE WX MHTEIUICKTYAIBHBIX ¥ TBOPUECKUX CIIOCOOHOCTEMH;

e pa3BUTHE MPEJCTABICHHHA O HAYYHOM METOAE IIO3HaHUS M (OPMHUPOBAHHE
HCCIIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHs OCHOB CTPOEHHS
MaTepuu U (PyHTaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMHpOBaHHE YMEHHUM OOBSICHSTH SBJICHUS C HCIIOJIF30BaHUEM (DU3HYECKHX 3HAHUH U
HAYYHBIX JIOKa3aTENIbCTB;



(GopMupOBaHHE MPEJICTABICHUH O pOM (DU3UKHU AJIS Pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHHe 3THX Iejiell oOecredrBaeTCsl pellleHHEM CIEeAyIOIUX 3aJad B IIpolecce
u3yueHust Kypca GU3UKU Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus:

npuoOpeTeHHe CHCTEMBI 3HAHUH 00 OOIUX (pU3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHUSIX, BKIIFOYAs MEXAHUKY, MOJIEKYJIIPHYIO (QU3HKY, JIEKTPOJUHAMHUKY, KBAHTOBYIO
(GH3UKY ¥ JIIEMEHTHI aCTPODU3UKHY;

GopMHMpOBaHHE YMEHHN NPUMEHATH TEOPETHYECKHE 3HAHMSA JUIi OOBACHEHMS
(GusryecKkux SBICHUN B IPHPOAE W JUIS INPHUHATHS IPAKTUYECKUX PELICHHH B
MIOBCETHEBHOH JKHU3HH;

OCBOEHME CIIOCOOOB PpEINEHHs pa3UYHBIX 3a/lad C SBHO 3alaHHOM (H3MYECKOH
MOJENBIO, 3aJad, IOJPa3yMEBalONINX CAMOCTOSATENIBHOE CO3JaHME (QU3MYECKOH
MOJIEJH, aJIEKBATHOU yCIIOBUSAM 3a1a4u;

MOHMMaHHEe (HU3NYECKHUX OCHOB W TPUHIIMIIOB JCHCTBHS TEXHUYECKUX YCTPOMCTB U
TEXHOJOIMYECKUX MIPOIECCOB, UX BIHMSHUS Ha OKPY>KAIOLIYIO CPENLY;

OBJIAJIEHAE METOJAMHU CAMOCTOSITENHHOTO [UIAHUPOBAHUS M IIPOBEAEHUS] (PU3MYECKUX
OKCIICPAMEHTOB,  aHAlM3a M  WHTEPIpeTaldd  WHQOPMAIWMH,  ONpEIEICHHS
JIOCTOBEPHOCTH IOJIy4EHHOI'O PE3YNbTATa;

CO3JIaHKE YCIIOBUM JUUIsl Pa3BUTHUSI YMEHUH NIPOEKTHO-KUCCIIENOBATENIBCKOM, TBOPYECKON
JeSITEIbHOCTH. -

Ha m3ydenue ¢usuku (6a30BBIf ypoBEHH) Ha YpPOBHE CpPEIHEro OOMIEr0o 0oOpa3oBaHus
otrBoautcs 1809acos.



1. O0masi XapaKTepUCTHKA MNpPHMEpPHOH paboyell NporpamMmbl
00meo0pa3oBaTeJbHOM NHCHHIIHHBI

O6mieobpazoparensuas  aucruiumaa  «Dusuka»y  sgBusgercs  00s3aTeNBHONW  YaCTBIO
06111e06pa3oBaTeNBHOr0 MUK 06pasoBaTebHO nporpamMMsl B cooTseTcTBrm ¢ @T'OC CIIO mo
08.01.27 «Mactep 0OIIeCTPOUTENBHBIX pabOT»

(npogheccun/cneyuansrocnu)
B cootBerctBun ¢ ®I'OC COO ¢dusuka sBisercss 00s3aTeNIbHOM IMCIMIUIMHON Ha YPOBHE
cpemHero obmero o6paszoBanus. Ha m3ydenwe mucnuiuivHbel «Dusuka» Ha 0a30BOM YpOBHE
OTBOJIUTCS TPH 3aUETHHIC CIUHUIIBL.

B 3aBHCHMOCTH OT IIPO(ECCHOHANBHONW HAMPABICHHOCTH IIOy4aeMol mpodeccuu /
CIIENAANLHOCTH CPENHEro mpodeccHoHaIbHOro 00pa3soBaHus MPENnoaBaTeb CaMOCTOSATENLHO
OIpesieNseT IOCIENOBATEIbHOCT H3y4eHHs ¥ O00BEM 4YacoB, OTBOAMMBIA Ha H3yYeHHE
OTJIENFHBIX TEM, a TAK)KE MOXET IIPOBOJUTH JIAOOPATOPHBIE PaOOTHI II0 CBOEMY YCMOTPEHHUIO €
yu&TOM MMEIOIIETrocst 000pyHOBaHusl.

1.2. HCJII/I M INIAaHUPYEMBbI€ Pe3yJbTAThI 0CBOCHHUA THCIHILIMHBI:

1.2.1. lesu AUCHUILIHHBI:

Cojiepikanue IporpaMmel 001Ie06pa3oBaTeNnbHOM JUCIUIIIMHb DHU3iKa HAIPABICHO Ha
JOCTIDKEHUE CIIETYIOIHUX IIeIICH:

® (hopMHEpoBaHKE y 00YUAIOIIMXCS YBEPSHHOCTH B IIEHHOCTH 00pa30BaHsl, 3HAYUMOCTH
QusMUECKMX  3HAHWM JUIT  COBPEMEHHOrO  KBaIM(UIMPOBAHHOIO  CIEIMANUCTa  IpH
OCYINECTBIICHHIH €T0 PO(HECCHOHANBHOM IEATEIBHOCTH;

e oBnazeHre cHeMUpUIECKON CHCTEMOM (GHM3MYECKMX IIOHATUM, TEPMHUHOJIOTHEH H
CHUMBOJIHKOIA;

® OCBOCHUE OCHOBHEIX (DM3MYECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJCHUE OCHOBHBEIMH METOJIAMH HAYYHOTO IIO3HAHHUs IIPUPOJIBI, UCIIOJIB3YEMBIMU B
¢usuke (HabiromeHue, OIMCAaHME, M3MEPEHHWE, BBIIBMKECHHE THMIIOTE3, IPOBEICHHE
SKCIIEPUMEHTA);

® ORBIaJiCHNE YMEHUAME 00pabaThBaTh JaHHBIE SKCIIEPUMEHTA, OOBICHATH MOJYUCHHBIE
pE3yJIBTATHI, YCTAHABIMBATD 3aBUCHMOCTH MEXAY (DU3HYIECKHIMH BEMYAHAMU B HAOJIO/AEMOM
SIBJICHHH, JIeJIaTh BHIBOJIBL;

® (hopMHpOBAHKE YMEHHS pernaTh GU3MIECKHE 3a/1a91 Pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3sBuUTHE [IO3HABATENBHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOBHOCTEH B IPOIECCe HPHOOPETEHNs 3HAHMN C VMCIIOJIE30BAHMEM PA3IMYHbIX MCTOYHMKOB
uHGbOPMAIIM M COBPEMEHHBIX HMH(pOPMALMOHHBIX TEXHOJNOTUH; yMeHUH (OpMYIHpOBaTh H
0GOCHOBBIBATE COOCTBEHHYIO MO3MIHMIO IO OTHOWICHHWIO K (u3udecKol uHpopmaimm,
IIOJIy4aeMoil 13 pa3HbIX UCTOYHHKOB;

® BOCIHTAHME YyBCTBA FOPIOCTH 32 POCCUHCKYIO (PHU3UYECKYIO HAYKY.
Ocsoenne kypca OJl«DPusnkay npeanoyiaracT perieHrue ClIeyomuX 3a/1a4:

® npuoOpeTeHne 3HAHWH O (yHIAMEHTANBHBIX (H3UYECKUX 3aKOHAX, JEKAIIUX B
OCHOBE COBPEMEHHOM (PU3MUYECKOH KapTHHBI MHpPa, NPUHIUIOB  JICUCTBHS TEXHHYECKHX
YCTPONCTB ¥ IIPOM3BOJICTBEHHBIX MPOIECCOB, O Haubonee BaKHBIX OTKPBITUAX B obmactu
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(I)I/I3I/IKI/I, OKa3aBIIUX OIIPEACILIIONICE BIIMSIHAC HA Pa3BUTHC TCXHUKA A TEXHOJIOTHH,

® roHMMaHHE (U3MUYECKONW CYINIHOCTH SIBICHHM, IPOSBIIONIMXCS B  paMKax
IPOU3BOJICTBEHHOH JIeSITEIBHOCTH;

® OCBOEHHE CIIOCOOOB HCITOJIH30BaHUS (PU3MUECKUX 3HAHUH JIJIS PEIICHUS TPAKTHIECKUX
¥ npoeCCHOHANBHBIX 3afad, OOBSICHEHMS SBICHMH TPUPOJBI, IPOU3BOJICTBCHHBIX H
TEXHOJIOTHYECKUX IIPOIIECCOB, IIPUHIANOB JEHCTBHUS TEXHHYECKHX HPUOOPOB U YCTPOWUCTB,
obecrieueHust 0e30IMaCHOCTH IPOU3BOICTBA U OXPAHBI IIPUPOJIBI;

e (opMMpOBaHHE yMEHWH pellaTth y4eOHO-HPaKTHYECKHE 3aiaqd  (HHU3UIECKOro
COZIEPXKAHUS C YUETOM IIPO(ECCHOHANLHON HAIPABICHHOCTH;

® pUOGPETEHHUE ONMBITA IO3HAHHS M CAMOIIO3HAHUS, YMCHHUI CTaBUTh 3a1a4l U PEIIaTh
poBIIEMBI ¢ YIETOM PO ECCHOHAIBHOM HAIPABJIEHHOCTH;

e (opMmpoBaHHE YMEHMH WHCKaTh, aHATH3HPOBaTh U 00pabarTeBaTh (QU3MICCKYIO
HHGOPMALHIO ¢ YUETOM IPOhECCHOHANBHON HAPABIEHHOCTH,

® IOATOTOBKA OOYYAIOMIMXCS K YCICIIHOMY OCBOEGHMIO JMCIHMIUIMH W MOZIYJCH
Ipo(eCCHOHANBHOrO IMKIA: (OPMHPOBAHME Yy HHUX YMCHHM U OIBITA JEATEIHHOCTH,
XapaKTepHBIX JUIs TPOheccrit/T0KHOCTEH CITy KaIllX WM CHENUanbHOCTeH, IMOTyJaeMbIX B
podecCHOHATBHBIX 00Pa30BATENLHBIX OPraHU3aIUIX;

® [oAroToBKa K (POPMHUpOBaHMIO OOIIMX KOMIETEHIMH Oyjayimero creruanmcra:
caMo06pa3oBanysi, KOMMYHUKAIMK, COTPYIHMYECTBA, HPUHATHS PELICHWH B CTAHIAPTHOM H
HECTaHJAPTHOH CUTyallusX, TNPOCKTHPOBAHHS, IMpPOBEJEHHs (QU3MYICCKUX  H3MCEPCHHH,
5 (EKTHBHOTO ¥ OE30MACHOTO WCIONB30BAHHMS PA3JIMYHBIX ~TEXHAYECKHX  YCTPOMCTB,
COBITIOIEHHS IPABUIT OXPaHbl TPy/Ia Ipy paboTe ¢ Qu3MUecKUME IpUOOpamMu 1 000PYIOBAHHEM.

OcoGeHHOCTh (POPMUPOBAHUS COBOKYITHOCTH 3a1au M3y4eHHs (QU3UKH UL CHCTEMBI
CpelHero Mpo(peCcCHOHATBFHOr0 OOpa30BaHHSA 3aKIIOYAETCs B HEOOXOAMMOCTH peanu3alliy
po(eCCHOHANFHOM — HATPABIEHHOCTH PEIIAeMBIX  3ajad, yd4éra ocoOeHHOCTeH  chepsl
JIEATETHHOCTH Oy IyIUX CHEIHAIUCTOB.

B pe3ynbTaTe OCBOCHHS AUCIHUILUIMHEI 00y4arolMiCs TO0/DKEH 3HATh!

® CMBICT IIOHATHH: (HM3MYECKOe SBJIEHHWE, THUIIOTE3a, 3aKOH, TEOpHsl, BEIIECTBO,
B3aWMOJICHCTBUE, DJIEKTPOMArHWTHOE TONe, BONHA, (OTOH, aroM, aroMHOe  SJpo,
HOHHU3UPYIONTHE U3JIyUYEHUS;

® CMbICT (pM3MUECKHX BEJIMYHH: CKOPOCTh, YCKOPEHHE, Macca, CHIla, MMIYJIbC, paboTa,
MEXaHHYeCcKas OHEPrHs, BHYTPEHHss OSHEprus, aOCONIOTHAs TeMIeparypa, CpEeaHAL
KPHETHYECKas SHEPTHUs YacTUIl BEIECTBA, KOJIMYECTBO TEIIOTHL, IEMEHTAPHBIH 9JIEKTPUUCCKUH
3apsi;

® CcMBEICH (U3UYECKHX 3aKOHOB KJIACCHUYECKOHM MEXaHWKH, BCEMHPHOIO TArOTCHHI,
COXpAHEHMs  OHEprhd, HMIYyIbca M  DJIEKTPHYECKOro  3apsjia,  TEPMOIMHAMUKH,
HIIEKTPOMArHUTHON HHAYKIHH, HoTodddeKTa;

® BKJIaJ POCCHMCKMX ¥ 3apyOeXHBIX YJYEHBIX, OKa3aBIIMX HAWOOJBIICE BIUSHHAC HA
pa3BuTHE (PU3UKHY;
B pesynbTaTe OCBOSHHS JUCIHUILIMHEI 00y9arouuiics TOJDKEH yMETh!

® TIPOBOAUTH Ha6J'IIOIICHI/IH, JIAHUPOBATH U BBIIIOJIHATE OKCIICPUMCHTEI,
® BLIJIBUT'aTh 'MIIOTE3RI U CTPOUTH MOACIIH,

® [PUMEHSTH TONyYeHHBIE 3HAHWS 10 (u3MKe JUI1 OOBICHEHHs DPasHOOOPasHBIX
(hU3MUECKUX SIBJICHUHN U CBOWCTB BELICCTB;



® [PaKTUYECKH HUCIIOJIF30BaTh PU3HUECKUE 3HAHMUS,
® OIIEHUBATH JOCTOBEPHOCTH ECTECTBEHHOHAYYHOM HH(pOpMAIHH;

® JCIIONB30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS IS PEUICHUS MPAaKTHYECKUX 3a1a4q
[IOBCEIHEBHOM >KM3HU, obecredeHus O€30IacHOCTH COOCTBEHHOM JKH3HM, PaIlMOHAIBHOTO
IIPUPOJIOTIONIB30BAHHUS U OXPAHBI OKPYIKAIOIIEH CPEJIBL.

e OmuchBarb U OOBSICHITH (pI/ISI/I‘—IGCKI/IC SBJICHUS M CBOMCTBA TEJ: CBOMCTBA Ta3oB,
KHJIKOCTEH u TBEPABIX TECIL, SJICKTPOMAarHuTHYIO HHAYKIOHULO, pacopoCTpaHCHHUE
SJICKTPOMAarHuTHBIX BOJIH, BOJIHOBBIC CBOICTBA CBETA; U3JIyUYeHHE M IIOTJIOIEHUE CBETa aTOMOM,

boroaddexr;

® OTMYaTh TUIMOTE3BI OT HAYYHBIX TEOPUH;
e JlenaTh BHIBOJBI HA OCHOBE SKCIEPUMEHTABHBIX JaHHbIX;

® [IpUBOJUTH IPHUMEPHI, ITOKA3bIBAIOMKE, YTO: Ha6HIO,I[€HI/I$I U JKCIICPHUMCHT SABJISIOTCA
OCHOBOH IS BBIIBH)KEHUSI THIOTE3 H Teopnﬁ, TIO3BOJIAIOT IIPOBEPUTH HUCTHUHHOCTDH
TCOPETHYECCKUX BBIBOJOB; (I)I’ISI/I‘ICCKB,SI TEOpHUs JACT BO3MOXXHOCTH OOBSACHSATh H3BECTHHIE
SIBJICHUS IIPAPOABLI 1 HAYYIHBIC (baI(TLI, IIpeJICKa3bIBaTh €€ HEU3BCCTHBIC ABJICHHUA,

® [IPUBOJUTH NPUMEPHI PAKTHIECKOTO HCIIONH30BAHMS (QU3MICCKUX 3HAHUM: 3aKOHOB
MEXAHUKH, TEPMOJUHAMUKHA M OSJNEKTPOJAMHAMHMKM B OHEPIeTHUKE; Pa3IMYHLIX BHIOB
3JIEKTPOMArHATHBIX H3JTyUeHHUH JUTsl Pa3BUTHS Palio U TEIEKOMMYHHUKAIMH, KBAHTOBO! (QH3nKH
B CO3JIaHMH SJICPHON SHEPreTUKH, JIa3€POB;

® BOCIpHMHMMATh ¥ Ha OCHOBE IIOIYYEHHBIX 3HAHHM CaMOCTOSTENIBHO OLCHHMBATH
uHpopMaImIo, coiepkamiyiocs B coobmenuax CMU, Wateprere, Hay4HO-HOMYJIAPHBIX
CTaThsIX.

® HpI/IMCHHTB IIOJIYYCHHBIC 3HAHUS IJIST PCIICHUS (I)I/I?:I/ILICCKI/IX 3aaa4,

*
e OmnpeenaTs XxapakTep Gu3muecKoro mporuecca o rpaduxy, Tabnuue, Gopmye ;
3MepsaTh psif GU3HYECKUK BENMUHH, IIPSACTABIsAS PE3yIbTaThl H3MEPEHUN C YIETOM HX
MIOTPEIIHOCTEH.

1.2.2. IInanupyemMplie pe3yJibTAThI 0CBOEHHS 00me00pa3oBaTebHON JUCIHUIIHHEI B
cootBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue AUCIMINIMHA uMeeT pu Gopmuposanuu U pazsuruu OK u ITK (OK
yrazwvieaiomes us Ho6o2o maxema @I'OC CIIO 2022200a no npogeccuu/cneyuanbHoCm)
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3. YcioBust peajn3anuu nporpaMMbl 061eo6pazoBaTebHOM AHCIUTLIHHbBI

3.1. TpeGoBanus K MUHEMAJILHOMY MATEPHAJLHO-TEXHHYECKOMY 00ecredeHHIo.
Peanusanust mporpaMmel JMCLMIITHHEL TPpeOyeT HAMYKS YYeOHOTO KabrHeTa (pU3UKH.

O6opynoBanue yueOHOro KabuHeTa:

1. Iudposas nabopaTopus M0 GU3MKE I YUUTEIS,

2. llmdposas mabopaTtopus mo GpU3MKe I yIEHUKA;

3. Bechl TexHHUYECKHE C PA3HOBECAM,

4. KommexT 11st 1a60paTOpHOro npaKTHKYMa TI0 OTITHKE;

5. Kommekr st 1a60paTOpHOTrO MPAKTAKYMa 110 MEXAHHUKE;

6.  Kommexr mig aGopaTOpHOTO MPaKTHKyMa MO MOJEKYISpHOH (GH3uKe H
TEPMOJIMHAMUKY;

7. Kommiekr i 1abopaTOPHOrO MNPAaKTHKyMa II0 3IEKTPUUYECTBY (C
TEHEPATOPOM);

8. Kommiexkr s u3ydeHHS BO30OHOBISIEMBIX MCTOYHHKOB OHEPIHH

(COTIHEYHOH, BETPOBOM BHEPrUH, OHMO-, MEXAHWYECKOH M TEPMOINEKTPHUYECKOH
SHEPreTHKH),

9.  Amnepmerp n1abopaTOpHEIIA;

10. Bonst™meTp mabopaTopHBIiL;

11.  Konopumerp ¢ HabOPOM KaTOPHMETPHUECKUX TEI,

12.  Tepmomerp mabopaTOpHBIiL;

13. KommmekT I W3y4eHHss OCHOB  MEXaHHKM, IIHEBMATHKH |
BO300HOBIISIEMBIX HCTOYHHUKOB SHEPIUH;

14. bapomeTp-aHepowu;

15. DBIoK nuTaHus peryaupyeMBblii;

16. Beb-xamepa Ha IOJBHKHOM ILITATHBE,

17.  BupeoxamepamnsapaboThICONTHUECKAMUAIIPHOOPAMHE;

18. T'eneparop 3ByKOBOIA;

19. Twurpomerp (icuxpomeTp);

20. I'py3 HaOGOpHBI;

21. JluHaMOMETp JIEMOHCTPAIIMOHHEI;

22. KoMIUIEKT IOCYIbI JEMOHCTPANMOHHOM ¢ IPUHAIEKHOCTIMH;

23.  MaHOMETp XUIKOCTHBINA IEMOHCTPAMOHHEIMH;

24. Metp IeMOHCTPaLHOHHEIH;

25.  MHuKpPOCKOII IEMOHCTPAITHOHHEIH;

26. Hacoc BakyymubIii KoMoBCKOTrO;
27. CTOJHK IOIHLEMHBIH;

28. ITaTHB IeMOHCTPAUOHHBINA (PU3HYECKHIH;
29. DIeKTpOILTHTKA,
30. Habop neMOHCTpPAIIMOHHBIN 110 MEXAHUYECKHM SBICHHSM;

31. Habop meMOHCTpAaI[MOHHBI [0 JUHAMHKE BPAIIATENIHHOTO JIBIKCHHS;

27



32. Habop neMOHCTpAITHOHHEIH [T0 MEXaHMUECKUM KOIE0aHHIM;
33. Habop neMOHCTpAIMOHHBIM BOJHOBEIX SIBJIEHUIA;

34. Benepko Apxumerna;

35. Masgtauk Makcseinia;

36. Habop ten paBHOTO 00BEMA;

37. Habop Ten paBHOU MaccChl;

38. IIpubop mmst neMOHCTpanuu aTMOC(HEPHOTO AaBIECHUS;

39. Ilpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

40. Ppruar 1eMOHCTPAIMOHHBIIA;

41. Cocynsl cooOImaromuecs;

42. CrakaH OTJIHBHOH JIEMOHCTPAIlHOHHEIIH;

43. Tpy6Oxa Herorona;

44. Tllap ITackans;

45. Habop JIeMOHCTPAIlMOHHBIA MO MOJIEKYISSPHOW (DHU3UKE W TEIIOBHEIM
SIBIICHHSIM;

46. Habop neMOHCTpaIMOHHBIH 10 Ta30BEIM 3aKOHAM;

47. Habop xanmmuisipos;

48. TpyOxa s JEMOHCTPAIUU KOHBEKIIUH B XKHUIKOCTH,

49. IlunuHAPH CBHHIIOBBIE CO CTPYIOM;

50. IlIap ¢ xosbIioMm;

51. BBICOKOBOJBTHBINM HCTOYHUK;

52. Tenepatop Bau-ne-I'paada;

53. Jozumerp;

54. KamepTOoHBI Ha pE30HAHCHBIX SIIUKAX;

55. Kommiekt mpubopoB M IPHHAUICKHOCTEH JUIS IEMOHCTPALMM CBONCTB

QJICKTPOMarauTHEIX BOJIH,

56. Kowmmiuekr npuGopoB s U3ydeHHs [PUHIAIIOB pafMOIpHEMa MU
pajuonepeauy;

57. KOMIUIEKT IPOBOJIOB;

58. Marsut j1yroo0Opa3Hblii; _

59. MarsuT nosocoBoi JEMOHCTPAIIMOHHBIHA;

60. MamuHa snexTpodopHas;

61. MasTHUK 3IeKTPOCTATUYECKHUI;

62. Habop 1o u3y4eHnr0 MarHuTHOT'O IIOJIs 3eMJIH;

63. HaGop neMOHCTpanrOHHBIH M0 MATHUTHOMY IIOJTEO KOJIBIIEBEIX TOKOB;
64. Habop neMOHCTpPaMOHHEIH 1O TIOIYTPOBOAHUKAM;

65. Habop neMOHCTpaMOHHEIH 110 TIOCTOSSHHOMY TOKY;

66. Habop 1eMOHCTPAIIMOHHBIH 110 JIEKTPUIECKOMY TOKY B BAKyYME;

67. HaGop eMOHCTpaIMOHHBIH 0 3IEKTPOIHHAMHUKE;

68. HaOop /i 1eMOHCTpaIMK MArHUTHBIX ITOJIEH;

69. HaOop muis feMOHCTpaNUHU SJIEKTPHYECKHX [TOJIEH;

70. Tpanchopmatop yueOHBIH;

71. Ilaymouka cTEKJISIHHASL,
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72. Tlanouka 300HHTOBAI,
73. Ilpubop Jlenmna;

74. CTpenkd MarHUTHBIE HA [ITATHBAX;

75. CyJitaH 35€KTPOCTaTUUCCKHUIA;
76. LITaTUBHI H30JIUPYIOIIHE;
77. ONEKTPOMAarHuT pa3OOPHBIN;

78. Habop neMOHCTpaIMOHHEIN 10 TEOMETPHYECKOM OIITHKE;

79. Habop neMOHCTPalMOHHBI 10 BOJHOBOM OIITHKE;

80. CrexTpockom IByXTpyOHBI;

81. Habop ciekTpabHBIX TPYOOK ¢ HCTOYHHUKOM ITUTAHUS,

82. VYcraHoBKa st uzydeHus Gporosddexra;

83. HaGop neMOHCTpaIlMOHHBIH 110 mocTosHHOoM [Tnanka;

84. KoMIIEeKT HarIsSaHBIX TOCOOHIM IS MOCTOSHHOIO UCIIOJIE30BAHHUS;

85.  Kommiext nopTperoB [uist ohopMIteHHs KaOuHeTa;

86. KoMIIEKT JEMOHCTPAIMOHHBIX YUEOHEIX TaOIIHII.

Ilpu Hanmmuuy HEOOXOAMMOIo OOOPYHOBAHMS 3aHSITHS MO (DHU3UKE B HEKOTOPHIX CIyd4asx MOTYT
IIPOBOJIUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHOM OpraHU3al[lii MaCTEPCKUX MK JIaO0PATOPHSIX.

4. KoHTpOJIb H OLIEHKA Pe3yJILTATOB OCBOEHHUS AN CIMILIMHBI 7

KoHTpo/iIb M OIEeHKAa pACKPHIBAIOTCS dYepe3 YCBOCHHBIE 3HAHWS M IIPHOOPETEHHBIE
O0y4YalOIIMMKCA  YMEHHs, HaIlpaBlIeHHbIC Ha (QOpPMUpOBaHHE OOIUX H HPO(ECCHOHATBHBIX
KoMmreTeHuid. KommereHnuy ROMKHEI OBITH COOTHECEHBI ¢ HPEIMETHBIMH DPE3yJbTaTaMHu. JJis
KOHTPOJISI ¥ OIICHKH PE3YJIHTaTOB 00y4EHHMs IpeTofaBaTelb BEIOUpaeT GOPMBI U METOJBI ¢ YUETOM
npoeCCHOHANM3AIUY 00YUEHHUS IO IPOrPAMME JUCIUILTHHEL

Konn naumenoBanue
(hopMupyeMBIXKOMITETEHIUIA

Pasznesn/Tema

TunoneHoYHbIX
MepONpPUATHI

OKO01.Bb10upats criocoOs! perreHus
3aJ1a4 IO eCCHOHATIBHOM
JESITEIEHOCTH MPAUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

Pazpenl.Temrrl.1.,1.2, 1.3

Paznen2.Temsr 2.1.,2.2., 2.3.

Paznmen3.Temri3.1.,3.2.,3.3,,
3.4.,3.5.
Pasnen4.Temri4.1.,4.2.

PazpenS.Temer 5.1.,5.2., 5.3.

Pazpen6.Temr16.1.,6.2.

OK 02. Ucnons3oBath COBpEMEHHBIE
CpeJCTBa [TOUCKA, aHAIN3a U
UMHTEpIpeTanuy HHPOPMAaIUK U
UH(POPMAIOHHBIE TEXHOJIOTHH JIJIs
BBITIOJTHEHUS 32184
IpO(heCCHOHATFHOU JeSITeIEHOCTH

Pasnmenl.Temsrl.1.,1.2, 1.3

Paznen2.Temsr 2.1.,2.2., 2.3.

Pa3zmen3.Temr13.1.,3.2.,3.3.,
34.3.5.
Paznend. Temri4.1.,4.2.

PazpgenS.Temsr 5.1.,5.2., 5.3.

Pasnmen 6. Temn1 6.1.,
6.2.

OK 03. [InanupoBats u
peanu30BbIBaTH COOCTBEHHOE
poeCCHOHATIBHOE HIIH
JIMYHOCTHOE Pa3BHUTHE,

Pasnenl.Temril.1.,1.2, 1.3
Pazmen2.Temrr 2.1.,2.2.,2.3.
Pasmen3.Temn13.1.,3.2.,3.3.,
3.4.3.5.

- YCTHBIH o1poc;

-  DpoHTaIBHEIH OTIPOC;
- OLIEHKa KOHTPOJIEHBIX
paboT;

- HaOJIIOJIEHUE 3aX0JI0M
BBITIOJTHEHUS
1a00paTOPHBIX paboT;

- OIIEHKA BHITTOJTHCHUS
nabopaTopHBIX paboT;

- OIICHKA MPaKTHYECKUX
paboT (pereHus
KaueCTBEHHBIX,
pacueTHBIX,
poeCCUOHAIBHO-
OpUEHTHUPOBAHHBIX 3a/1a4);
- OlIeHKa
TECTOBBIX3a/IaHH;

- HaOJIoZEeHUE 3aX0/I0M
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MPEINPUHAMATENBCKYIO
JIeSITENEHOCT B
npodeccuoHambEHOM chepe,
WCIIONBE30BaTh 3HAHUS 110
(UHAHCOBOM I'PaMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX
CHUTYyaIUsIX

OK 04.
O PeKTHBHOB3aMMOICHCTBOBATH U
paboTaTbB KOJUICKTHBE U KOMaH/Ie

Pasnmenl.Temrrl.1.,1.2, 1.3

Pazpgen2.Temsr 2.1.,2.2., 2.3.

Paspen3.Temr13.1.,3.2.,3.3,,
3.4.3.5.
Pa3znend.Temri4.1.,4.2.

Pasmen5.Temsr 5.1.,5.2., 5.3.

Pa3nen6.Temn16.1.,6.2.

OK 05. Ocy1iecTBIsSITh YCTHYIO U
IICbMEHHYI0O KOMMYHUKALUIO HA
rOCYJIapCTBEHHOM $13BIKE Poccuiickoit
@Denepanuu ¢ yueToM ocobeHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

Pazgenl.Temsrl.1.,1.2, 1.3

Pazmen2.Temrr 2.1.,2.2., 2.3.

Paznmen3.Temn3.1.,3.2.,3.3.,
3.4.3.5.
Paspend. Tempid.1.,4.2.

PasnenS.Temor 5.1.,5.2., 5.3.

Pasnen6.Temr16.1.,6.2.

OK 07. CozeiicTBoBaTh
COXPaHEHUIO OKPYXKAIOIIEeH CPeIpl,
pecypcocOepesKeHIIO, TPUMEHSTh
3HaHUs 00 U3MEHEHUHU KIIMMATa,
TIPUHITUIEI OEpeXXITUBOTO
IIPOU3BOJICTBA 3P PEKTUBHO
JIEWCTBOBATH B UPE3BBIYAHBIX
CUTYaIUsIX

Paszpenl.Temrrl.1.,1.2, 1.3

Paspmen2.Temrr 2.1.,2.2., 2.3.

Paznmen3.Temni3.1.,3.2.,3.3.,
34.3.5.

Paszpend. Temp4.1.,4.2.
Pazmen6.Temn16.1.,6.2.

IIKC...

BEITIOJTHEHHUS
WHIBUIYATHEHBIX
MPOEKTOB U OIIEHKA
BBIIIOJIHEHHBIX ITPOCKTOB
- BBIIIOJIHEHHE
9K3aMEHAIIHOHHBIX
3a7laHni

2

6 o
MK ykasbiBatoTcs B cooTBeTcTBUM ¢ IOC CIMO peanusyemoit npodeccuu /cneumanbHoOCTH
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8. YueOHO — MeTOIMYEKOE H MAaTEePUAJIBLHO TEXHHYECKoe o0ecneyeHre NporpaMmMsbl
8.1. TpeboBanusi K MUHMMAJIBLHOMY MAaTepPHAIbHO-TEXHUYECKOMY 00ecredeHHIo.

Peanuzanus mporpaMMbl JUCIHUILTHHBI TPEOYeT HAMYHS y4eOHOTO KabuHeTa QU3UKY.
8.2. Uudopmanuonnoe odecneveHue 00yueHus

1. JInst peaytu3aniy porpaMMbl OHMOJIHOTEUHBIH (OHI 00pa3oBaTEIFHON OpraHU3aluH JIOJDKEH
UMETh T[I€YaTHBIE W/MIM OJJIEKTPOHHBIE 00pa3oBaTelbHBIE M  HMH(GOPMAIMOHHBIE PECYPCH,
PEKOMEHIOBaHHBIE IS ICTIOJIE30BaHUs B 00pa30BaTEIbHOM IIPOIIECCe, HE CTapIlle IISITH JIET C MOMEHTA
H3/IaHus.

2. PexomeHyeMble MeYaTHBIC M3JaHMs 110 peaiu3aiiy 001eo0pa3oBaTeIbHON TACTIUILIHBI
IIPEJICTABIICHBI B METOIMYECKUX PEKOMEH/IAITUSIX TI0 OPTaHU3aIK 00yUeHHUSI.

Pexomenayemas surepartypa
Ona crypeHToB
Usnaraetca B cnepytoLeil pegakuuu:
L. Imutpuesa B. @. ®usuka s npodeccuit W CHenMaIbHOCTEH TEXHHYECKOro Ipoduis:

y4eOHUK JUISI CTYAEHTOB TMpodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3aldii, OCBaWBAIOLIUX
npogeccun u cnennansaocta CI10- M., 2017.

2. Jmutpuesa B. ©. ®usuka s npodeccuit M CHEIHATBHOCTEH TEXHHYECKOTO IHPOQHIIs.
COopHuk 3ama4: yued.1mocobdue Juist 00pa3oBaTebHBIX YUPEKACHUH cpeld. mpod. obpasoBanus. - M.,
2017.

3. Jmutpuera B. @., Bacunses JI. Y. ®usuka s npodeccuit U crieruagibHOCTER TEXHUYECKOTO
npoduis. KoHTposibHBIE MaTepHANBL: yUe0.mocoOus st yﬁpemneﬂnﬁ cpen. mpod. obpazoranus / B.
®. JImutpuena, JI. 1. Bacunbes. - M., 2016.

4. JvutpueBa B. ®@. ®@usuka g npodeccuil M CHEIUATBHOCTEH TEXHUYECKOTO IIPOQUIIS.
JIaGopaTopHBI TpaKkTHKyM: yd4e0.mocoOust IS ydpexaeHu#t cpen. mpod. obpasosanus / B. ©.
Hmutpuesa, A.B. Kopxyes, O. B. Myprazuna. - M., 2017.

5. JmutpueBa B. ®@. ®msmka s mpodeccuid M CIEUANBHOCTEH TEXHUYECKOTO MpOQMIIs:
3NIEKTPOHHBIN yuel.-METO/I. KOMILIEKC JIUIsl 00pa3oBaTeNbHBIX YUPEXIeHUH cpell. Ipod. oOpa3oBaHusl.
- M., 2014.

6. Jmutpuera B. @. ®wusuka mig mpodeccuit U CHeNMalbHOCTEH TEXHUYECKOTO MPOGMIIs:
3JIEKTPOHHOE yueOHOe m3JaHue (MHTEPaKTHBHOE JJICKTPOHHOE MPHIIOXKEHUE) it 00pa30BaTEbHBIX
yupexxaeHuit cpe.npod. odbpazosanus. - M., 2014.

T Tpodpumona T.U., @upco A.B. Ousuka ans npodeccuii 1 crienuaIbHOCTEH TEXHUYECKOIO U
€CTeCTBEHHO-HAay4HOTO podmieii: COopHUK 3a1ad. - M., 2017.
8. Tpobumona T.H., ®upcoB A.B. ®usuka juist mpodeccuif U crenrarbHOCTEd TEXHUYECKOro U

€CTECTBEHHO-Hay4yHOro mpoduieii: Pemenus 3amau. - M., 2016.

9. Tpobumora T.W., ®upcor A.B. ®usuka. CnpaBounuk. - M., 2010.

10. OupcoB A.B. ®uzuka mis npodeccuifi ¥ CHENMATBHOCTEM TEXHUYECKOIO M €CTECTBEHHO-
HAYYHOTO MpoQwiel: y4eOHUK I CTYACHTOB IMpo(ecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3aluii,
ocBamBarorux npodeccun u cnenuanbHocta CIIO/ mox pen. T.M. Tpodmmosoit. - M., 2017.
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[na npenopasareneit
06 obpaszoBaHuu B Poccuiickoin deaepaumm:
i ®enepanbHEli 3ak0H 0T 29.12. 2012 Ne 273-®3 (B pen. denepanbubix 3akoHos ot 07.05.2013

Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot
27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHeCeHHEIME DeepanibHEIM 3aKOHOM OT
04.06.2014 Ne 145-®3) , B pen. Ot 03.07.2016, ¢ usm. Ot 19.12.2016)

2. IIpukas Munucrepcrsa obpazoBanuss u Hayku P® «O6 yTBepxaeHuH (PeaepambHOTO
rOCy/IapCTBEHHOr0  00pa3oBATENBHOIO CTaHAApTa CpefHero (IOJHOTO) . OOMIEr0 0Opa3soBaHMS»
(3apeructpupoBan B Muntocte PD 07.06.2012 Ne 24480).

3. ITpuxas MunucrepcTBa obpasoBanust u Hayku P® ot 31.12.2015 Ne 1578 «O BHeceHum
u3MeHeHHH B (enepanbHBIM ToCyIapCTBeHHBIM 00pa3oBaTeNbHLIA CTAHAAPT CPENHEro OOIIEro
oOpa3oBaHMs, YTBEP)XHEHHBIM mpukazoM MunuctepcTBa 00pasoBaHWs M Haykd Poccuiickoit
Oeneparuu ot 17.05.2012 Ne 413y

4. IIpukas Munobprayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu usmeHnenuit B Ilpukas
MunucrepctBa obpazoBanust W Hayku Poccmiickoit ®enmeparuu ot 17.05.2012 Ne 413 “O6
YTBEPKIECHUH (eNepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEIHEro (MOIHOIO)
obmrero obpa3oBaHus’.

3 ITucemo JlemapTameHTa rOCYIapCTBEHHON IIOJNUTUKHU B cdepe TMOATOTOBKH pabouymx KaJpoB M
HIIO Munobprayku Poccum ot 17.03.2015 Ne (06-259 «PexomeHmanuu Mo OpraHu3aliy HOIyYeH s
cpenHero oOmero o6pa3oBaHUS B IIpeleiax OCBOCHHS 00pa30BaTENBHBIX MPOIPaMM CPEIHETO
npodeccroHanbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOINEro 0Opa3sOBaHUS C YUETOM TpPeOOBaHHUMH
(enepanbHBIX TOCYHapCTBEHHBIX 00pPA30BATENbHBIX CTAHAAPTOB W IOJNYYaeMOM Npo(eccHH MM
CIIENMATIBbHOCTH CPENHETO IPO(PECCUOHATEHOTO 00Pa30BaHUSL.

6. @epnepanbublii 3akoH 0T 10.01.2002 No 7-®3 «O06 oxpaHe OKpy)karoiieil cpeab» (B pem. oT
25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. - 2002. - Ne 2. - Cr. 133.

7. KacpsaoB B.A. ®usuka (yaeOHuK i 001eo6pa3oBaTebHbX yupexaenuii), [IPODA — M.,
2005r. 10, 11 1. .

8. IlpumepHas ocHOBHas oOpa3oBaTeNbHAs IporpaMMma CpeiHero obmero o6pa3oBaHus,
ONOOpEHHasT peIieHHeM  (enepaibHOr0  y4eOHO-METOAUIECKOTO OOBEIUHEHHS 110  OOIIEMY
obpaszoBanuro ( mpoTokoi oT 28 uroms 2016r. Ne2/16-3).

9. Jmutpuesa B. ©., Bacunwes JI. Y. ®usuka mis npodeccuii u CrieluaabHOCTER TEXHHUECKOTO
IpoQUIISL: METOANIECKIE PEKOMEHIAINH: MeTo . ocobue. - M., 2010.

UHTepHeT- pecypcbl

1. www.fcior. edu.ru (QenepanbHbIif IIEHTP HHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB).

2. www.dic. academic.ru (Axagemuk. CioBapu ¥ SHIIUKIIONEINHN).

3. www.booksgid. com (BooksGid. DnexTpornas 6ubiInoTeKa).

4. www.globalteka. ru (I'mobanrteka. 'mobansHast 6uGIMOTEKA HAYYHBIX PECYPCOB).

5. www.window.edu.ru (EmuHoe okHO J0cTyIa K 00pa3oBaTeIbHBIM peECypcam).

6. www.st-book s. ru (JIyumas yueGHas nuteparypa).

7. www.school.edu.tu  (Poccuiickuii oOpasoBarenbHbId mopTai. JIOCTYIMHOCTh, KauecTBO,
3¢ (HEKTHBHOCTB).

8. www.rw/book (DnexTpoHHas OUOTHOTEYHAS CUCTEMA).

9 www.alleng.ru/edu/phys.htm (O6pa3oBarensubie pecypcsl MHTEpHETA - PU3HKA).

10. www.school-collection.edu.ru (Enunas xoyurexius nudpoBeix 00pa3oBaTeNIbHBIX PECYPCOB).
1 8 https:/fiz.1september.ru (yuebHO-MeTOMMUecKas razeta « Dusuxay).
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12. www.n-t.ru/nl/fz (HoGeneBckue naypears mo GpusHKe).
13, www.nuclphys. sinp.msu.ru (SInepuas ¢pusuxa 8B UntepreTe).

14. www.college. ru/fizika (IToaroroska x EI'D).

15. www.kvant. mecme.ru (Hay9HO-IIOIYJSIPHELA QH3MKO-MaTeMaTHUeCKui xypHan «KBaHT»).

16. www.yos. ru/natural-sciences/html (ecTecTBeHHO - Hay9HBIN JKypHAN Iy Mononexu «IIyTe B
HayKy»).
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