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Pabouast mporpamma yueOHOU nuctmmiuabl OJ[.11 dusuka paspaborana Ha
OCHOBE TpeOOBaHUU (eaepatbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero oomero 0o0pa3oBaHHWsA, YTBEPKICHHOIO TMpHKazoM MUHHCTEPCTBa
oOpazoBanuss W Haykum Poccuiickoir @Pemepanmu ot 17.05.2012 Ned413 «O6
dbenepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHJIApPTa CPEIHEro OOIIEro
oOpa3zoBaHus» (B pemakuuu TMpukaza MuHucTepcTBa NpocBelleHus Poccuiickoi
Qenepauyu 0T 12.08.2022  Ne732),  denepaibHOro  rocyJIapCTBEHHOTO
o0pa30BaTeNbHOTO CTaHAapTa CpeaHero MnpodecCuOHAIbHOTO 00pa3oBaHUs IO
cnenuanbHocT  29.02.10 KoHcTpynpoBaHue, MOJACIUPOBAHHE M  TEXHOJOTHS
W3TOTOBJICHUSI U3CIIUN JIETKOW MPOMBIIIJIEHHOCTH U MPUMEPHOM pabouelt mporpaMmbl
oOmeoOpa3zoBarenpHOil  aucuuiuimHel  «®Pusuka» g npodeccHOHaIbHBIX
00pa30oBaTeIbHBIX OpPraHU3ALMM.

Opranuzanus-pa3padoTymnk: rocyJapCTBEHHOE poQecCuoHaAIbHOE
oOpazoBaTenpbHOE  yupexiaeHue  Tynbckoir  oOmactu  «TydabCckud — KOJUIEIK
CTPOUTENILCTBA U OTpaciieBbIX TexHonoru» (nanee — ['TIOY TO « TKCuOTy)

PazpaGoruuku: IllycroBa Hartanss BrnamumupoBHa, mpemnonaBarenb (QU3NKU
[TIOY TO «TKCuOT».

PaccmoTtpena Ha 3acegaHny LIMKJIOBOM METOAUYECKON KOMUCCUM MAaTEMaTUKU U
€CTECTBEHHO-HAYYHBIX TUCIUILINH, TPOTOKOT No oT 2023 rona.
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIHUIIJIMHBI O/1.11 ®PU3UKA

1.1. MecToO AMCHUILIHHBI B CTPYKTYpe o0pa3oBartenbHoil nporpammbl CIIO:

Ob6uieoOpazoBarenbHas auciuiuHa OJI.11 ®usuka sBiugeTcs 00sS3aTeNbHOM
4acThI0 00111€00pa30BaTENILHOIO LUKJIA 00pa30BaTEIbHON MPOrpaMMBbl B COOTBETCTBUU
¢ ®I'OC CIIO mo cneunanbHoctn 29.02.10 KoHCTpyHnpoBaHuE, MOAEIUPOBAHUE H
TEXHOJIOTUS U3TOTOBJICHUS U3IEIHI JIETKON MPOMBIIIIEHHOCTH.

B cootBerctBun ¢ ®I'OC COO ¢usuka sBisieTcss 00s3aTEIBHONW TUCIUTIIMHONW Ha
ypOBHE cpenHero oOmiero obpazoBanusi. Ha usydenuwe aucruiuinabl «Dusnka» Ha
0a30BOM YPOBHE OTBOJIUTCS TP 3aYETHBIC €IUHUIIBI.

1.2. He.]'ll/l ! IVIAHUPYEMbBIEC PE3YJIbTAThI OCBOCHUA NTUCHUIIJIMHBI:

1.2.1. Heau 1 CMIIMHBI

Conepkanue MNporpaMmbl  00IE0Opa30BATEIbHOM  NUCHUIUIMHBI ~ Du3nka
HAIIPaBJICHO HA JJOCTUKEHUE CIEAYIOIIUX Hesei:

e (opmupoBaHue y OOYYarONIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAUUMOCTH  (U3MUECKMX 3HAHUM 11  COBPEMEHHOTO  KBAIU(PHUIIMPOBAHHOTO
CHEIMAINCTAa MPU OCYIIECTBICHUH €T0 Mpo(heCCUOHATBHOM NeATEeIbHOCTH;

e (hopMHpoBaHUE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH;

e OBJaJCHHE CrEIUPUUECKON cucTeMON (PU3UUYECKUX MOHATUNA, TEPMUHOJIOTUEN
1 CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (DU3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUE OCHOBHBIMH  METOAAaMH HAYyYHOrO  I[O3HAHUS  MOPHUPOIHI,
UCTIONB3YyeMbIMU B (u3uke (HaAOIIOACHUE, OMHCaHWuEe, HU3MEPEHUE, BBIABUIKCHUE
TUTIOTE3, TPOBEJICHUE SKCIIEPUMEHTA);

® OBJIQJICHUE YMEHHUSIMU 00pabaThiBaTh JaHHbBIE HKCIEPUMEHTA, OOBICHATH
MOJIYYCHHBIC  PE3ybTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXKIY (HU3UICCKUMU
BETMYMHAMH B HA0JIF01a€MOM SIBJICHUH, JIEJIaTh BHIBO/IBI,

e (opmupoBaHWE YyMEHHUS pemiaTh (QU3NYECKUE 3aJadyd  pPa3HBIX ypPOBHEU
CJIO’KHOCTH;

® pa3BUTHUE II03HABATEIIbHBIX HWHTEPECOB, WHTEIICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B mpoliecce MPUOOPETEHHS 3HAHWM C MCIOJb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB HMH(pOpPMAIIUU M COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUN;, YMEHUM
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO TMIO3HMIIMIO TIO OTHOIICHHUIO K
dusndeckoii nHGOpMAIUHU, TTOTyIaeMON U3 PA3HBIX HICTOYHUKOB;

® BOCITMTAaHWE YYBCTBA TOPJIOCTH 3a POCCUUCKYIO (PU3NUYECKYIO HAYKY.

OcBoenue kypca O/l «Pu3ukay npeanonaraeT pelueHue cleayomux 3a1a4:

e 1npuoOpeTeHue 3HaHUN 0 (QyHAAMEHTANbHBIX (PU3NYECKUX 3aKOHAX, JIEHKAITUX
B OCHOBE COBPEMEHHOM (U3MYECKOM KapTUHBI MHpa, TMPUHLHUIOB ACHCTBUS
TEXHUYECKUX YCTPOMCTB M TPOM3BOJICTBEHHBIX IPOILIECCOB, O HaMOOJee BaKHBIX
OTKPBITUAX B 00acTu (DM3MKH, OKA3aBIIMUX OIpPEACINAIONIee BIUSHUE Ha pPAa3BUTHE



TEXHUKU U TEXHOJIOTUU;

® [OHUMaHUE (UBNYECKOW CYIIHOCTH SBIICHUM, MPOSBIAIONIMXCI B paMKax
IPOU3BOJICTBEHHOM JIEATEILHOCTH;

® OCBOCHHME CHOCOOOB HCIOJB30BAHUS (PU3MYECKUX 3HAHUM [JIs pelleHus
MPaKTHUYECKNX U TPO(EeCcCHOHANBHBIX 3a7a4, OOBACHEHHUS SBICHUN MPUPOJIBL,
MIPOU3BOJACTBEHHBIX M  TEXHOJOTMYECKHX  MPOLECCOB, MPUHILMIIOB  JEHCTBHA
TEXHUYECKUX MPHUOOPOB M YCTPOMCTB, oOecreueHuss 0e30MacHOCTH MPOU3BOJACTBA U
OXpaHbl IPUPOIBI;

e (opmMupoBaHHE YMEHUU pelIaTh y4eOHO-TIPAKTUYCCKUE 3aa4il (PU3HIECKOTO
coJiepKaHus ¢ y4ETOM NMpodecCuOHAIbHON HAITPaBICHHOCTH;

® IpUOOpPETEHHE OIbITA MMO3HAHUS U CAaMOIO3HAHMS; YMEHUN CTaBUTh 3aJaud U
peath npooJieMbl ¢ y4ETOM Npo(ecCuoHaIbHON HATPaBICHHOCTH,

e (opmMupoBaHHE YMEHHI UCKATh, AaHAIM3UPOBATh U 00padaThIBaTh (PUINYECKYIO
uH(popManuio ¢ yu€ToM npodheccuoHaIbHOM HalpaBIEHHOCTH;

® [I0JrOTOBKAa OOYyYarolUMXcs K YCIEUIHOMY OCBOCHMIO TUCLUIUIMH M MOAYJEH
po(eCCUOHATIBHOTO LMKIJIA: (OPMUPOBAHUE Yy HUX YMEHUW U ONbITA NEATEIbHOCTH,
XapaKTepHbIX Juis Tpodeccuid / OMKHOCTEW CIyXalMX WM CICIUAILHOCTEH,
HOJTy4yaeMBbIX B PO(ECCHOHATIBHBIX 00PAa30BaTEIbHbIX OPIaHNU3ALINAX;

® [IOATrOTOBKA K ()OPMUPOBAHUIO OOIIMX KOMIIETEHUUN OYIyIIEro CIelHaIncTa:
caMoo0Opa3oBaHHs, KOMMYHHUKALIMM, TPOSABICHHUS  TPaKIaHCKO-MATPUOTUUYECKOU
MMO3ULMHU, COTPYIHHYECTBA, INMPUHATHS DPEIICHUHM B CTAHAAPTHOW M HECTAHIAPTHOMN
CUTYalMSIX, TPOEKTUPOBAaHUA, NMPOBEICHU (PU3NUECKUX M3MEPEHU, Y3P(HEKTUBHOTO U
0€30MacHOTO MCMOJIb30BaHUS PAa3IMYHbIX TEXHUYECKUX YCTPOWCTB, COOJIIOJICHUS
paBUJI OXPAHBITPYJa Npu padboTe ¢ GU3NIEeCKUMU MpUOOpaMu U 000PYI0BAHUEM.

OcoOeHHOCTh (POPMHUPOBAHUS COBOKYIHOCTH 3a7ad H3Y4YeHHUS (U3UKH i
CHUCTEMBI CpeHero nMpodecCHOHAIBHOTO 00pa30BaHUs 3aKIIFOYACTCS B HEOOXOIUMOCTH
peasiv3alui  NPOPECCHOHANTbHOM  HANpaBICHHOCTH  pelIaeMblX  3ajgad, y4déra
0COOEHHOCTEH cepbl ACITEIBHOCTH OYYIIUX CIEIIUATHCTOB.

B pesynbrare 0CBOCHHS AUCITUTIINHBI 00YYaAIOIIHUIACS T0JI7KE€H 3HATD.

® CMBIC] MOHATUM: (PU3UYECKOE SIBJICHHE, TUIOTE3a, 3aKOH, TEOpHs, BEUIECTBO,
B3aMMOJICCTBHE, DJEKTPOMArHUTHOE II0Jie, BOJIHA, (POTOH, aTOM, aTOMHOE PO,
MOHU3UPYIOIINE U3ITYyUEHUS;

® CMbICIT (PU3MYECKHUX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CUJia, UMITYJIbC,
paboTa, MexaHWYecKass SHEprusi, BHYTPEHHSS SHEprus, aOCOJIOTHas TeMIeparypa,
CpeIHssl KWHETWYECKas SHEpPrusl YacTHUIl BEIIECTBA, KOJWYECTBO  TEIUIOTHI,
3JIEMEHTAPHBIN 3JICKTPUYECKUN 3aps;

® CMBICT (PU3NYECKUX 3aKOHOB KJACCMUECKOM MEXaHWKH, BCEMHUPHOIO
TATOTEHUS, COXPAHEHUs  HHEPruu, MMIOyJbca M  DBJIEKTPUYECKOTro  3apsja,
TEPMOJIMHAMUKH, SJIEKTPOMArHUTHOU UHIAYKIMHU, GoTOdDPeKTa;

® BKJIAJl POCCUMCKUX U 3apyOEKHBIX YUEHBIX, OKA3aBIIMUX HAUOOJbIlIee BIUSHUE
Ha pa3BUTHE (DU3HKY;

B pe3ynbTate 0CBOCHUS TUCIUILIMHBI 00Y4aIOIIUNACS A0J2KeH YMeTh:

® [IPOBOJUTH HAOIIOACHUS, NIAHUPOBATH U BBIIOIHATH IKCIIEPUMEHTHI,

® BBIJBUTATh TMIIOTE3bI U CTPOUTH MOJIENH,



® IPUMEHATH MOJIyYCHHBbIE 3HAHUS MO (U3MKE ISl OOBSICHEHUSI Pa3HOOOPa3HBIX
(bu3HUeCKUX SABJICHUI U CBONCTB BEILIECTB;

® [IPaKTUYECKU KCIIOIB30BaATh (PU3UUECKUE 3HAHUS,

® OIICHHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM MH(pOpMAIIUH;

® HCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS JUISl PELICHUS PAKTHYECKUX
3a/lady TMOBCEIHEBHOM >KHU3HHM, oOecrieueHuss O€30MacHOCTH COOCTBEHHOM >KW3HH,
PAlMOHAIBHOTO MPUPOJOTIOJIB30BAHNS U OXPAHBI OKPYKAIOLIEH CPELBI.

® OIUCHIBATh U OOBSACHATH (PU3MUYECKHUE SBJICHUS U CBOMCTBA TEJl: CBOWMCTBA T'a30B,
KUAKOCTEH M TBEPABIX TEJ; 3JIEKTPOMAarHUTHYIO HHAYKIHIO, PACIPOCTPAHEHUE
AJIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOMICTBA CBETA; W3IYYECHUE U IOIJIOLICHUE CBETa
aToMoM; GoTod(DPeKT;

® OTJINYATh TMIIOTE3bl OT HAYYHBIX TEOPUH;

e JIeN1aTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAIBHBIX IaHHBIX;

® IIPUBOJUTH MPUMEPHI, MOKA3bIBAIOIIME, YTO: HAOJIONEHUS U HKCIEPUMEHT
ABJISIIOTCS OCHOBOM ISl BBIJIBJKEHHS THUIOTE3 W TEOPUH, IMO3BOJISIOT IMPOBEPUTH
MCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (U3MUECKass TEOpHsl JAeT BO3MOXKHOCTH
OOBSACHSATh W3BECTHBIC SIBIICHUA NPHUPOABI M HaydHble (DAKThI, MPEICKA3bIBaTh €ILIE
HEU3BECTHBIC ABJICHHUS,

® [IPUBOJUTH MPUMEPHI MPAKTUYECKOIO HCIOJIb30BaHUS (PUINYECKUX 3HAHUM:
3aKOHOB MEXAaHHMKH, TEPMOJAUHAMUKH M 3JIEKTPOJWHAMHUKU B DHEPIE€THUKE; PA3IMYHBIX
BUJIOB AJIEKTPOMATHUTHBIX M3IYYEHUN [UIsl PA3BUTHS Paguo0 M TEIEKOMMYHHUKALWM,
KBaHTOBOW (DU3UKH B CO3AAHUM SIICPHOMN YHEPTETHUKHU,JIa3EPOB;

® BOCIIPUHMMATh U Ha OCHOBE IOJIYYEHHBIX 3HAHUN CaMOCTOSATEIbHO OLEHUBATH
uH(popmanuto, cogepauryrocs B coodmenusix CMU, MaTepHeTe, Hay4YHO-TIOMYJISIPHBIX
CTaThsX.

® [IPUMEHSTH MOJIYYSHHbIEC 3HAHUS JIs1 pellieHUs PU3NYECKUX 3a/1aY;

® ONpeNensiTh XapakTep (U3MYECKOTOo TMmpolrecca Mo Tpaduky, Tadnwuile,
dopmyure;

® U3MEPATH pAl GU3NYECKUX BEIMUYHH, IPEICTABIASA pe3yIbTaThl U3MEPEHUN C
Y4ETOM HX IOTPELIHOCTEM.



1.2.2. TliianupyemMblie pe3yabTaThl 0CBOeHHUsI 001Ie00pa3oBaTebHOH AUCHUIIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO 1 Ha

ocHose ®I'OC COO

OO01mue KOMIIeTEHIINH

Kox u HaumeHoBaHue
¢popmupyembIx
KOMIIEeTeHIM i

OK 01. Bri6upats criocoOsr
pelieHus 3aaa4y
pohecCHOHATTLHOM
JeATEeTbHOCTH PUMEHUTEIIBHO
K pa3JInYHbIM KOHTEKCTaM

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oo6mrue

B yactu TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTD K TPyAdy, OCO3HAHNEC [ICHHOCTU MaCTCPCTBA,

TPYAOIO0HE;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH
TEXHOJOTUYECKON Y COLMAIIBHOW HANIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH, IIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

- UHTEpEC K pa3Iu4HbIM cepam npodhecCuoHaTbHOM
NEeSTeTbHOCTH,

Ogi1aeHne YHMBePCAJIbHBIMH YU4eOHbIMH
NMO3HABATEJIbHBIMU 1€HCTBUAMM:

a) 0a30Bble JJOrHYeCKHe JeHCTBHS.

- CaMOCTOSATENBHO (YOPMYIUPOBATh U AKTYaIU3HUPOBATh
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN MTPU3HAK WIIN
OCHOBaHUS JJIsl CPABHEHHUSI, KITACCU(PUKALINN U
0000IIeHHS;

- OIIPEACIIATH LIeJIU JeATEIbHOCTH, 33/1aBaTh TapaMeTPhI
Y KPUTEPUU UX JIOCTUKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUHUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISAM, OLICHUBATh PUCKU
MOCJIEICTBUH 1ESATEIBHOCTH;

Z[]/ICIIHHJII/IHaprIe

- chopMuUpOBaTh TPEICTABICHUS O POJIU U MECTe
(GU3MKM U acCTPOHOMMM B COBPEMEHHOM Hay4qHOU
KapTHHE MHpPa, O CHCTEMOOOpPAa3yIoel poinu (GU3UKH
B PAa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJAE POCCUMCKHX M
3apyOCIKHBIX YYCHBIX-(DM3UKOB B pa3BUTHE HAYKH;
MOHUMaHue (U3UYECKONW CYITHOCTH HaOII0AaeMBbIX
SBICHUA MHKPOMHpPA, MAKpOMHUpa H MEramupa;
MMOHHUMAaHUE PpPOJUM ACTPOHOMHHM B MPAKTUYECKON
JICATEIbHOCTA 4YEJIOBEKA M JAJIbHEHIIEM HAy4HO-
TEXHUYECKOM  pPa3BUTUHM, PO (PU3MKH B
dbopmupoBaHuun  Kpyrozopa u  (HyHKIIMOHATBHOU
rPAaMOTHOCTH YE€JIOBEKA JUIS PELICHUS MPAKTUYECKUX
3azay;

- copMuUpPOBATH YMEHUS pellaTh pacueTHBIC 3aa4uu C
SBHO 3aJaHHOW (U3UYECKOW MOJENbI0, HCIONb3YS
¢dbu3nUecKre 3aKOHbBI ¥ TIPUHIIUITBI, HA OCHOBE aHAN3a
YCIIOBUSL 3a/laddl  BBIOUpATh (PU3UYECKYI0 MOJEb,
BBIICTISITh  (PU3MYECKHE BETUYMHBI U (HOPMYIIBI,
HEOOXOUMBIE JJIs €€ PeLICHHs, POBOIUTH PACUETHI U
OLICHHBATh PEAJbHOCTh IOJYYEHHOIO  3HAYCHMS
¢dbu3nyecKkoil BEIMYMHBI, pelaTh KaueCTBEHHBIE
3a/1auy, BBICTpaMBasl JIOTMYECKU HENPOTHBOPEUUBYIO
LIETIOYKY PACCYXKJIECHHM C OMOpOM Ha H3Yy4YCHHBIE



- pa3BHBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbBIe HCCIEA0BATEIbCKHE 1eHCTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBLCKOM 1
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3peIICHUS
pooem;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pElICHUs, HaXOAUTh apTYMEHTHI JIJIS JIOKA3aTelbCTBA
CBOMX yTBEPIKJICHUH, 3a71aBaTh MapaMeTpbl U KPUTSPUN
peIICHUS;

- aHaJIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PELICHUS 331a4U
PE3yNbTaThl, KPUTUYECKH OLIEHUBATh X JOCTOBEPHOCTbD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTDH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJacreii;

- BBIJIBUTATh HOBBIC UJCH, IIpeIlaraTh OpUTHHATILHBIC
MOIXO/IbI U PEIICHUS;

- CMOCOOHOCTh MX MCITOJIB30BAaHUS B TIO3HABATEIBLHOM

Y COLIMATIbHOU MIPAKTHKE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SAIBJICHUA

- BIQJACTh OCHOBOIOJATAIIUMU  (U3HUYECKHUMHU
MOHATUSIMA W BEJIMYMHAMH, XaAPAKTEPHU3YIOLIUMU
busnueckue MPOLECCHI (cBsI3aHHBIMU c

MCXaHUYCCKUM JIBH)KCHUEM, B3aUMOJCHCTBUEM TECI,
MCXaHUYCCKUMH KOJICOQHHSIMHM W BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU
MpoIIeCCaMU; EKTPUUYECKUM U MArHUTHBIM TIOJISIMU,
ANIEKTPUUECKUM TOKOM, AJIIEKTPOMArHUTHBIMU
KOJI€OaHUSAMHU U BOJHAMU, ONTHUYCCKUMU SBJIICHHUIMU;
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHHMEM aroMa U
aTOMHOTO  si/Ipa, PaJAMOAKTUBHOCTHIO);  BIIAJICHUC
OCHOBOIIOJIaraloIIMHU aACTPOHOMHUYECKUMHU
MMOHSATHAIMH, IMO3BOJISIOIINMU XapaKkTepUu3oBaTh
MPOLIECChI, MPOUCXOIAIIME Ha 3BE3/1aX, B 3BE3AHBIX
CHUCTEMax, B MEXraJaKTUUeCKOM cpeJle; IBUKEHUE
HeOeCHBIX TeJl, YBOJIIOLIMIO 3Be3]1 U BeeleHHOM;

- BJIaJIETh 3aKOHOMEPHOCTAMHM, 3aKOHAMH U TEOPUSIMU
(3axoH BcemupHoro Tsrorenus, [, IT u 111 3axoHbI
HproTOHA, 3aKOH COXpaHEHUs! MEXaHUYECKON YHEPTUH,
3aKOH COXPaHEHUs1 UMITYJIbCa, TPUHLUIT
CYNEPIO3UINHU CHJI, TPUHIUI PABHONPABHOCTH
HWHEPIMATBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BhIE
3aKOHBI, TIEPBBINA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs AMEKTPUIECKOTO 3aps/a, 3akoH KymoHa,
3akoH OMa 1Sl ydacTka 1enu, 3akoH Oma 11t HOJTHOM
ANEKTPUYECKON 11enH, 3aKoH J>koyis - JleHna, 3akoH
ANEKTPOMArHUTHOW MHIYKIIMH, 3aKOH COXPaHEHUS
SHEPIrUH, 3aKOH MPSIMOJIMHEHHOTO PACIIPOCTPAHECHUS
CBETAa, 3aKOH OTPAXKEHUSI CBETA, 3aKOH MPEJIOMJIICHUS
CBETA; 3aKOH COXPaHEHHUS YHEPTHUH, 3aKOH COXPAHECHUS



OK 02. Ucnonb3oBars
COBPEMEHHBIC CPEJICTBA
IIOMCKA, aHaJI1u3a U
WHTEpIIpETany HHHOPMAITUH,
1 MH(POPMAIHOHHBIC
TEXHOJIOIMH JIJISI BBIIIOJIHEHUS
3a/1a4 npodeccHoOHaIbHON
JIEATEIBHOCTH

B o6s1acTH HIEHHOCTH HAYYHOIO MO3HAHUS:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00ILIECTBEHHOM MTPaKTUKH, OCHOBAaHHOI'O Ha
JIMaJIore KyJnbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MecCTa B MOJIUKYJIbTYPHOM MHUDE;

- COBEpPILIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJIBTYpBI KaK CPEJICTBa B3aUMOIECHCTBHS MEXIY
JOAbMU U TIO3HAHUSI MUDA;

- OCO3HAHME LIEHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTB OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENIBCKYIO ACSITEIbHOCTh NHIUBUAYAIBHO U B
TpyIIe;

OByagenne yHMBepCAJIbHBIMH Y4¢OHBIMH
MO03HABATEJILHBIMM AeliCTBUSIMU:

B) padoTa ¢ unopmaunmeii:

- BJIaZIETh HaBbIKAMU MOJTy4yeHUs1 HH(POpMaLUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYILIECTBIISTH IOUCK, aHAJIN3, CUCTEMAaTH3alUI0 U
MHTEpIpeTaNIo HHPOPMAIK Pa3IMYHbIX BUIOB U (hopM
MIpe/ICTaBJICHMUS;

- CO3[1aBaTh TEKCTHI B PA3JIMYHBIX opMaTax ¢ y4eTOM
HazHaYeHUs] HHPOPMAIINH U LEIEeBON ayTUTOPHH,
BbIOMpAas ONTUMaIbHYIO (POPMY IpEICTaBICHUS U
BU3yallu3aluy;

- OLICHUBATh JI0CTOBEPHOCTb, JIESTUTUMHOCTh
uH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U MOPAJILHO-

MMITYJbCA, 3aKOH COXPAHEHMSI IEKTPUUECKOTO 3apsija,
3aKOH COXpPaHEHMsI MacCOBOTO YMCIIa, TOCTYIIAThI
bopa, 3ak0oH paAl0aKTUBHOIO pacnazia); yBepeHHOe
MCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN IIPU
aHanu3e PU3NUECKUX SIBICHUN U MPOLIECCOB

- YMETh YYUTHIBATh IPAHUIIBI IPUMEHEHUS U3YYECHHBIX
du3nUecKux MoIeseii: MaTepraabHas TOUKa,
MHEepLHaIbHas CUCTEMA OTCUYETA, UCATbHBIN ra3;
MOJIETN CTPOEHHUS Ia30B, KUIAKOCTEH U TBEP/BIX Tel,
TOYCYHBIN AJIEKTPUUYECKUM 3apsi, siAepHas MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT0 si/ipa IpH
peleHny (pU3NYEeCKHX 3a/1ad

- yMeTh (OPMHUPOBATH COOCTBEHHYIO MO3UIIMIO 10
OTHOILEHHIO K (pu3nueckoit HHGopmMaruy,
II0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB, YMEHUI
UCMOJIb30BaTh IIU(PPOBHIE TEXHOJIOTUH JUISI TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIMU U NIPE/ICTaBICHUS
yueOHOI U HayYHO-TIONYJISIpHON MH(POPMAaLIUY;
pa3BUTHE YMEHUI KPUTHYECKOTO aHAJIN3a
nojry4aeMoi nHpopmanuu



OK 03. [TnanupoBath u
pear30BBIBATh COOCTBEHHOE
poeCCUOHATIBHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHIMATETBCKYIO
JIeATEIILHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOH IPaMOTHOCTHU B
Pa3IMYHBIX KHU3HEHHBIX
CHUTYaIUSIX

ATUYECKUM HOpMaM;
- HCIIOJIB30BATh CPe/ICTBA MH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ coOroieHneM TpeOOBaHU SPTOHOMUKH,
TEXHUKU 0€30IaCHOCTHU, TUTUEHBI, PECYpCcOCOepeKEHHS,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0e30I1aCHOCTH;

- BJIQJIETh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI
nHpopManuy, HHOOPMAIIMOHHOK 0€30macHOCTH
JUYHOCTHU

B 001acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

-- ¢()OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAILIUIO U TPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOECHUE YCTOMYUBOIO
Oyymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POAUTENSIM U (WIIH)
JIPYTUM YJIEHaM CEMbH, CO3[JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS EHHOCTEN CEMEUHOW KU3HH B
COOTBETCTBHUU C TPATUIIUIMH Hapoa0B Poccuu;
OBJjajieHHe YHUBEPCAIbHBIMU PEryJsiTHBHBIMU
AefCTBUSIMHU:

a) CaMOOpraHu3aIus:

- CaMOCTOSTEIbHO OCYIIECTBIATH O3HABATEIbHYIO
NEeSTEeTbHOCTD, BBISIBISATH TPOOJIEMBI, CTABUTH U
(dbopMynrpoBaTh COOCTBEHHBIE 33/1a4U B
00pa30BaTeNbHOM 1eATEeTbHOCTH U )KU3HEHHBIX
CUTYaLUX;

- CaMOCTOSITEIHbHO COCTABIIATH TUIAH PEIICHUS MPOOIeMBbI

- BIIaZICTh OCHOBHBIMU METOJaMH HAY4YHOT'O TIO3HAHMSI,
UCIOJIb3YEMBIMU B (DU3HMKE: IPOBOAUTH MPSIMbIE U
KOCBEHHBIEC U3MEpEHUS PU3NYECKUX BEITUUHH,
BBIOMpAasi ONTUMATBHBIN CIOCO0 U3MEPEHUS U
WCIIOJIB3YS U3BECTHBIE METO/IbI OIEHKH MOTPEeIIHOCTEN
M3MEpEHUil, TPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH
(bU3MYECKUX BEIMYMH C UCTIOIB30BAaHUEM MPSIMBIX
U3MEpEHUil, 00BACHATH IOTyYEeHHBIC PE3YIbTATHI,
UCTIONB3YS (PUBUUYECKUE TEOPHH, 3aKOHBI M TIOHATHS, U
JlefaTh BBIBOJIBI; COOJIOIATh MpaBuiia 0€30MacHOTO
TpyJa P MPOBEACHUH UCCIICIOBAaHUH B paMKax
y4eOHOTr0 dKCIIEpUMEHTA U yUeOHO-
HCCIICIOBATEIILCKOM JICITEILHOCTH C HCIIOIh30BAaHHEM
U (POBBIX H3MEPUTEITBHBIX YCTPOWCTB U
nmabopaTopHOTO 000pynOBaHwMs; CHOPMHUPOBAHHOCTH
MIPEJICTABICHUIA O METO/IaX TOJyYSHUS HAYIHBIX
ACTPOHOMUYECKUX 3HAHMIA,

- oBJazIeTh (chopMHUpPOBaATH MPEICTABICHNUS)
MpaBUJIaMU 3amicH Ppu3ndeckux Gopmys penbedHo-
TOYEYHOU cucTembl o0o3HaueHuii JI. bpaiins (s
CJICTIBIX U CITA0OBUASIINX O0YJIAFOIIUXCS)
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OK 04. DpdexTrBHO
B3alMOJIECTBOBATE U
paboTath B KOJUIEKTHBE U
KOMaHie

C YU4E€TOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CIOCOOCTBOBATH (POPMUPOBAHUIO H MTPOSBICHUIO
IIUPOKOM 3PYTUINH B pa3HBIX 00JIACTSIX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

WCIOJIb30BATh MPUEMBI peIICKCUU ISl OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh
peuIeHus o UX CHUKEHUIO;

B) IMOIMOHAJILHBIH UHTEJJIEKT, NMPeANoJaraiouuii
¢(pOpMHPOBAHHOCTH:

BHYTPEHHEH MOTHBALINH, BKIIOYAIOIIEH CTPEMIIEHUE K
JOCTHKEHUIO 1IEJIN U YCIIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJIS U3 CBOMX
BO3MOKHOCTEH;

- HMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE JPYTHUX, YUYUTHIBATh €0 MpU
OCYILECTBICHUH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO M COIIEPEKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOIICHHUS C IPYTUMHU JIIOJIbMU,
3a00TUTbCS, IPOSBIISATH HHTEPEC U pa3pelaTh
KOH(ITUKTBI

- TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH H
CaMOOIIPE/IEIIEHUIO;

-OBJIa/ICHUE HaBbIKaMH y4eOHO-HCCIeA0BATEIbCKOM,
MPOEKTHON U COLMAJIbHOMN JEATEIIbHOCTH;

OBnageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH

- OBJIaJIETh YMEHUSAMHU pabOTaTh B IPyMIIE C
BBIITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYMIbI, PALMOHAIBHO
pacipenenarh AeATeIbHOCTh B HECTaH AP THBIX
CUTyalUsX, aICKBaTHO OLICHUBATh BKJIAJ KaXKIOr0 U3
YYaCTHUKOB I'PYIIIBI B PELIEHUE pPacCMaTPUBAEMOM
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OK 05. OcymiecTBiaTh
YCTHYIO ¥ TUICBMCHHYIO
KOMMYHHKAITHIO Ha
TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit ®exneparuu ¢
y4e€TOM OCOOEHHOCTEH
COILIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

NeHCTBUAMM:
0) coBMecTHAA AeTeJbHOCTD.

- IOHUMAThb U UCIIOJIb30BATh NIPCUMYILICCTBA KOMaHHHOfI

Y UHAUBUIYALHON pabOTHI;
- IPUHUMATH [IETTU COBMECTHOM JIeATEITHPHOCTH,
OpPTraHU30BBIBATH U KOOPJAUHUPOBATH JCHCTBHS 110 €€

JOCTHKEHMIO: COCTABIIATH IUIAH IEHCTBUM, paclpeneisaTh

POJIU C Y4ETOM MHEHMH Yy4aCTHUKOB OOCYXKIaTh
pe3yJibTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATh U BBINOJIHATH pabOTy B yCIOBUSX
pearbHOro, BUPTYaTbHOTO B KOMOMHUPOBAHHOTO
B3aUMOJCICTBUS;

- OCYHICCTBJIATH HO3UTUBHOC CTPATCTUYCCKOC ITOBECACHNUC

B Pa3IMYHBIX CUTYAIUSIX, IPOSBISATH TBOPUYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM

OBiajeHne YHMBEPCAIBLHBIMHU PeryasiTHBHBIMH
JefCTBUSAMM:

I') NPUHATHE ce0sl M APYTUX JIIO/Aeii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOJCH Mpu
aHaJIN3€ PE3YNIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHUX JIIOJEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UITUN
JPYTOTo YeoBeKa

B o0yacTH 3CTEeTHYECKOT0 BOCIIUTAHUS

= 3CTCTHUYCCKOC OTHOIIICHHUC K MI/Ipy, BKJIFO4Yas 3CT€TI/IKy
Hay4YHOT'O0 TBOPYECTBA, MPUCYIIET0 (PU3NIECKON HAYKE,;
- CIIOCOOHOCTh BOCIIPUHUMATh Pa3InYHbIE BUIBI
I/ICKYCCTBa, Tpa)II/IHI/II/I 158 TBOp‘—IeCTBO CBOCIro U )IpyrI/IX
HapOoJIOB, OIIYIIATh SMOIIMOHATIFHOE BO3/CHCTBIE
HCKYCCTBA;

- Y6e)KIleHHOCTB B 3BHAUYUMOCTHU IJIA JITUYHOCTU U

pOOIIeMBI

- YMETh pacro3HaBarh (hU3NUECKHe SIBICHUS
(mpotiecchbl) U OOBACHATH UX HA OCHOBE U3yYEHHBIX
3aKOHOB: PABHOMEPHOE U PAaBHOYCKOPEHHOE
IPSMOJIMHEMHOE IBUKEHUE, CBOOOIHOE MaJICHHE Tell,
JBI)KEHUE 110 OKPY>KHOCTH, HHEPIIHS,
B3aUMOJIeHCTBUE TeJ, KojeOaTenbHOE IBUKEHUE,
pe30HaHC, BOTHOBOE JIBUXKEHUE; U Dy3us,
OpOYHOBCKOE JBM)KEHUE, CTPOCHHE )KUIKOCTEH 1
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OK 07. ConeiicTBoBath
COXPAHEHHUIO OKpYKaroLen
Cpelbl, pecypcocOepeKeHHIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMara,
MPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, YP(HEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUAX

o0IIecTBa OTEUYECTBEHHOTO M MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIIUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPA)KEHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMJICHUE MIPOSIBIISITH Ka4eCTBA TBOPUECKOM
JUYHOCTH;

OBiajieHne YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH
AefiCTBUSIMU:

a) o0ueHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;
- pacrio3HaBaTh HEBEpOAIbHBIEC CPEACTBA OOIICHUS,
MMOHUMATh 3HAUEHUE COLMAIbHBIX 3HAKOB, PACIIO3HABATH
MPEANOCHUIKY KOH(GIUKTHBIX CUTYAllUi U CMSTYaTh
KOH(JIMKTHI,

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS

C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB

B o0/1acTH 3K0J10THYECKOT0 BOCITUTAHMS:

- cpOPMUPOBAHHOCTH IKOJIOTUIECKOUN KYIbTYPHI,
TMOHWMAaHHUE BIMSHUS CONMATEHO-D)KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATBLHON
Cpelbl, 0OCO3HaHKE TTI00aJIbHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIeM;

- INIAHUPOBAHNE U OCYLIECTBIICHUE JACHCTBUN B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOWMYHUBOTO Pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEMPUATHE IEUCTBUIA, IPUHOCSIINX BPE
OKpY>KarolleH cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUSITHBIE

TBEPJBIX TEJ, U3MEHEHUE 00beMa TeJl IPU HarpeBaHUU
(oxJ1a1eHUN ), TEIJIOBOE PAaBHOBECUE, UCIIAPEHHUE,
KOH/JIEHCAIUs, IIaBIeHUE, KPUCTAILIIN3ALUs, KUIICHUE,
BIIQXKHOCTB BO3/yXa, CBSI3b CPEJHEN KUHETUYECKON
SHEPrUM TEIJIOBOTO JIBUYKEHUS MOJIEKYII C
a0COJIOTHOH TeMIepaTypoii, HOBBIILICHHE JaBICHHS
rasa Ipy €ro HarpeBaHUU B 3aKPBITOM COCYIIE, CBS3b
MEX1y mapaMeTpaMu COCTOSHUSA ra3a B
M30IpOLECcCcax; MEKTPU3aLMs TeJ, B3aUMOEeCTBHE
3aps0B, HAarpEBaHUE MPOBOAHUKA C TOKOM,
B3alMO/ICHCTBUE MarHUTOB, AIEKTPOMAarHUTHAs
MHAYKIHS, J€MCTBHE MArHUTHOT'O MOJIsI HA IPOBOJIHUK
C TOKOM U JABMXKYILUKCS 3apsif, JEKTPOMarHUTHbIE
Koj1e0aHMsI U BOJIHBI, IPSIMOJIMHEIHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE, TPEIIOMIICHUE,
uHTepepeHIys, AM(paKys U NOIIpU3aLMs CBETa,
JcTIepcHs CBETa; (POTOIEKTPUIECKUN FPPEKT,
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHHE JIMHEWYATOro
CIIEKTpa aroMa BOAOPOAA, ECTECTBEHHAs U
HCKYCCTBEHHAsl paIMOaKTUBHOCTh

- chopMHpOBaTh YMEHUS IPUMEHSAThH OJy4YEHHbBIE
3HAHUSA U1 00BSACHEHUS YCIOBUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUH C
OBITOBBIMU IIPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMH, COXpaHEHHUsI 310POBbsSI U COOIIOICHHS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaroLIei
cpelie; HOHUMaHKe HEOOXOUMOCTH IPUMEHEHUS
JIOCTYOKCHUH (PU3UKHU Y TEXHOJIOTUHN IS
palMOHaIBHOIO IPUPOIOIOIb30BaHUS

13



9KOJIOTUYECKHE ITOCIIEACTBUS IIPEAIPUHAMAEMBIX
JEHCTBUMN, IPEAOTBPALIATh UX;

- pacLIMPEHUE OIBITA ACATEIBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (PHU3UKE

IIpodeccuonabHbIe KOMIIETEHIIMH

Buabl gesiTeIbHOCTH

HpO(l)eCCI/IOHaJIbeIe KOMIICTCHIIUHU, COOTBETCTBYHOIIMEC BUIAM NEATCIbHOCTHU

XynoXecTBEeHHOE
MPOEKTUPOBAHUE MIBEHBIX
uzzienuii (o BeIOOPY)

I[IK 1.1. Co3maBaTh TEXHHMYECKME PUCYHKHM M 3CKU3bl M3JENINN, MOJEIbHBIX PAIOB, KOJUIEKUUH, C HPUMEHEHUEM
Pa3IMYHbBIX HCTOYHUKOB C YYETOM CBOWMCTB MaTEpHUAJIOB U OCOOEHHOCTEH 11€JIEBOTO PHIHKA.

[IK 1.2. Mcnonbp30BaTh 3J€MEHTHl M NPUHIUIBI AW3alilHa IPU TPOCKTUPOBAHUM IIBEHHBIX HM3ICIUM C y4eTOM
MOJIHBIX HalIPaBJICHUH, CTUJIEH, TEHACHIUN U KYJIbTYPHBIX TPAJULIHIA.

IIK 1.3. CoueraTs 1BETa, CTHIIA, MOTHUBBI, MATEPHAJIbI U aKCECCyaphl ISl CO31aHUS TAPMOHUYHBIX MOJEIIEH.

IIK 1.4. Co3naBaTh Mya00p/bl, TPEHAOOPIB! C UCIOIB30BAHUEM AKTYaJIbHBIX AU3aWHEPCKUX PELICHUH U TOHOCUTH WU
710 KJIMEHTa, B TOM YHCJIE ¢ MPUMEHEHHUEM KOMIIBIOTEPHOU IpaduKy.

IIK 1.5. Co3gaBaTh NpOTOTHIIBI U OOPA3I[bI U3JIEIUNA METOJIOM MAKETUPOBAHUS.

IIK. 1.6. OcymecTBisaTh aBTOPCKMM HAA30p 3a pealu3alyeldl XyI0KECTBEHHOIO DPEIIEHUS MOJEIM Ha BCEX 3Tamax
IIPOU3BOJICTBA U3EIINN.

KonctpyupoBanue u
MOJETUPOBAHUE IIBENHBIX
u3zenuii (o BeIOOPY)

[1IK 2.1. BeImoaHATh 4epTeku 0a30BBIX KOHCTPYKITUH H3CITHIA.

[IK 2.2. MoaenupoBath U31eaus pa3InyHbIX BUJIOB Ha 0a30BOIl OCHOBE.

I1K 2.3. M3roraBnuBaTh JieKaja 1 BBIIOJIHATH UX I'PaJalyio.

1K 2.4. PazpabaTbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO K BHEIPEHUIO Ha TPOEKTUPYEMOE U3JIENIHE.

IIK 2.5. OcymiecTBiATh KOHTPOJIb 3@ peANU3alueil KOHCTPYKTOPCKUX PEIIEHUN MOJIENH.

Pa3paboTka TEXHOITOTHYECKUX
IIPOLIECCOB NTPOU3BOJICTBA
MIBEHHBIX U3AeIui (110
BBIOOpY)

IIK 3.1. BBI6I/IpaTB pallMOHAJIBHBIC CITIOCOOBI TEXHOJOTHMH U TEXHOJIOTHYECKUE PCKUMBI IPOU3BOJACTBA IIBEMHBIX HU3ACIIHIA.

IIK 3.2. CocraBisiTh TEXHOJOTHYECKHE KapThl (IIOCIEIOBATEILHOCTH) BBIMOJHSIEMBIX OIMEpaliii Ha HOBBIE MOJAEITH
LIBEVHBIX U3JEJUN B COOTBETCTBUM C HOPMATUBHOW IOKYMEHTALIUEH.

1K 3.3. OcymiecTBasTh moa60p 000pyI0BaHUs IPU pa3paboTKe TEXHOJIOTUIYECKUX MTPOIIECCOB.
1K 3.4. BbINOJIHATS 5KOHOMHYHBIE PACKIIAIKH JIEKAI.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCOUTLJIAHBI

O1.11 PU3UKA

2.1 O0beM TUCHUIIMHBI M BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem B
yacax
O0bem 00pa3oBaTeJIbHOM POrPAMMBI
JAMCIUTIIHHBI

1. OcHoBHoOe coep:kaHue 108
BT. 4..

TEOpeTHIeCcKoe 00ydeHUe 86
nabopaTopHbIE 3aHATHUS 12
KOHTPOJIbHBIE pabOTHI 8
IMpomexyTounas arrectanus (quddepeHnpoBaHHBIH 2
3a4er)

HUTOrO: 108
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2.2. TemaTuyeckuii IJIaH U coepKaHue TUCHUNINHBI «DU3NKAY

OCHOBBI IUHAMUKA

OcHoBHas 3a1ada nuHaMuku. Cuita. Macca. 3akoHbsl Mexanuku Hprotona. Cumsl B mpupozie.
Cuna TSOKECTH M CWJIa BCEMHPHOTO TATOTEHUS. 3aKOH BCEMHUPHOro TAroreHus. llepmas
KOCMHUYecKasi CKOpocThb. JIBmkeHMe miaHeT M Manblx Ten CoslHeyHOM cucremsl. Bec.
Hesecomocts. Cuinbl ynpyroctu. Cuiibl TpeHuUs

HaumenoBanue Conep:xanue yueOHOro MaTepuasia, JiabopaTopHbie U IPAKTHYECKHE dopmupyemMbie
pa3aesioB H TeM PadoTHI, HHIUBUAYAJIbHBII MPOEKT (Npu HATUYULL) ?Ig:(fr o0mue u
npogdeccuoHaIb
HbIE
KOMIIETCHIIUH
1 2 3 4
BBenenmne. Conep:xanue yueOHOT0 MaTepuaJia: 2 OK 03
PDu3nKa U METOABI Owusuka — (yHIaMEHTaIbHAs HayKa O pupoe. EctecTBeHHO-HAYYHBII METO/] TIO3HAHUS, OK 05
HayYHOI'0 ITO3HAHMSA | ero BO3MOKHOCTU W T'PaHMIbl IPUMEHUMOCTU. DKCIEPUMEHT U TEOPHs B IIpoliecce
HO3HaHUs NpUPoIbl. MoaenupoBaHue Gpru3nyecKux sBJICHUN U nmporeccoB. Poib
9KCIIEPUMEHTA ¥ TEOPUU B IIpoLiecce MO3HAHUA NpUponbl. Pusnyeckas BEIUYUHA.
@®uznyeckue 3aKOHbI. ['paHUIIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB U Teopuid. [IpuHimn
cootBercTBUs. [loHsTHE O PU3MUeckoil kapTuHe Mupa. [lorpemmHocTn n3MepeHui
(bU3HMYECKUX BEITUYUH
Pa3nea 1. Mexanuka 12 OK 01
Tema 1.1 Coaep:xanue yuyeOHOro marepuaJia: 4 OK 02
OCHOBBI KHHEMAaTUKU | MexaHUYecKoe JBHMKEHHE M €r0 BHUIBI. MarepuanbHast Touka. CKajasipHble U BEKTOpHbBIE OK 04
¢uznyeckre BenuuuHbl. OTHOCHTEIBHOCTh MEXaHHMYECKOro JBHkeHus. Cucrema orcyera. 85 8?
IIpunnun orHocurensHocTy ['anmunes. Tpaekropus. IlyTs.
Ilepemeenue. PaBHOMEpHOE NpsiMONIMHENHOE ABHKEeHUE. CKOPOCTh. Y paBHEHUE IBUKEHUS.
MrHoBeHHass M CpelHssl CKOPOCTH. Y cKkopeHue. [IpsMonnHeliHoe IBUKEHUE C TOCTOSTHHBIM
ycKopeHueM. JIBIKeHHE ¢ MOCTOSHHBIM YCKOpeHHEM cBOOOAHOro najeHus. PaBHoMmepHoe
JBUKEHNE TOYKHU I10 OKPYKHOCTH, YIJIOBast CKOPOCTh. LleHTpocTpeMuTEnbHOE YCKOpEHNE.
Kunemarnka abCcomoTHO TBEPIOTO TeNa.
Tema 1.2 Conep:xxanue y4eOHOI0 MaTepuaJia: 4
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Tema 1.3 Conep:xaHue yueOHOro MaTepuaJia: 4
3akoHbl coxpaHeHus | Umnynec Ttenma. Mmmynbe cuiibl. 3aKOH COXpaHEHHUS UMIYJbca. PeakTHBHOE JBH)KEHUE.
BMEXaHUKE Mexanunueckasi pabora u MomHocTs. Kunernueckast sueprust. I[loreHumanbaas sHeprus. 3aKoH
COXpaHEHMs MEXaHUYeCKOH sHepruu. Pabora cuibl TSHKECTH M CHIIbl yripyroctu. Ilpumenenne
3aKOHOB COXpaHeHHus. VIcronb30BaHME 3aKOHOB MEXAaHUKU IS OOBSACHEHHS JIBUKCHUS
HEOECHBIX Tel W JUIsl pa3BUTHS KOCMHMUYECKUX MCCIEIOBAaHUN, TPaHULBl NPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU
Paznen 2. MoJiekyasipHasi pu3uKa 4 TepMOANHAMHUKA 20 OK 01
Tema 2.1 Conep:xanue yueOHOro MmaTepuaJia: 4 OK 02
OcHOBBI OcCHOBHBIE MOJIOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW Teopuu. Pasmepbl U Macca MOJEKYI U OK 03
MOJICKYJISIPHO- atomoB. [luddysus bpoyHosckoe nemxenne. CTpoeHne ra3zoo0pa3HbIX, KUIKUX U TBEPABIX OK 04
KHHETHYECKOH ten. WneanbHbiil ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON OK 05
Teopun Teopur Ta3oB. Temmeparypa U €€ u3MepeHHE. AOCOMIOTHBIA HyjIb TEMIEPATYpHI. OK 07
TepMmoauHaMmuueckass Iikajga TteMmieparypbl. Temmeparypa 3Be3n. CKOpOCTH JBUKEHHS
MOJIEKYJI M HMX HM3MEpEHUE. YpaBHEHHE COCTOSHUS MJI€albHOIrO rasza. M3zomporecchl U ux
rpaduxu. ['a30BbIe 3aKOHBI
JlabopaTopHbie padoThI: 2
1. Ompenenenne Maccol BO3/1yXa B KJIACCHON KOMHATe.
Tema 2.2 Coaep:xanue yueOHOro MaTepuaJia: 6
OcHoBBI Buyrtpennsas osHeprus. PaGora u Temonepenada. KonudecTBo TemnoTsl. YpaBHEHHE
TEePMOIUHAMUKHI TeruioBoro Oananca. [lepBoeHayano TepmoanHaMuku. AnnabatHslil nponecc. Bropoe Havano
tepmonuHamMukH. Temsosble apuratenu. KII/I teroBoro asurarens. OxpaHa mpupojabl
Tema 2.3 Copaeprxanue y4eOHOro marepuaJia: 4
ArperaTHble Ucnapenue n xonaencamnus. HaceimenHsi nap u ero cBoiictBa. OTHOCUTENIbHAS BIAXKHOCTH
cocTosuusiBenmecTsa u | Bo3ayxa. Ilpubopbl s ompeneneHus BIaXHOCTH Bo3ayxa. Kumenme. 3aBHCHMOCTH
bazoBre TEMIEpATypbl KHIICHHS OT JaBICHUS. XapakTepuCcTUKa KHJIKOIO COCTOSHMSI BEIIECTBA.
TTepex oI bimxuanit nopsinok. IloBepxHocTHOe HarskeHne. CwmaunBanue. KanwuispHble sBICHUS.
XapakTepucTUKa TBEPAOro cocTosiHUS BemecTBa. Kpucramnueckue u amopdHble Tena
JlaGopaTopHble padoThI: 2
2. OnpeneneHue BIAKHOCTH BO31yXa
KonTtpouabHnas pa6ora Nel «MonexynsipHasi pu3uka u TepMOJIUHAMUKA» 2
Pa3nen 3. DjaekTpoguHaMuKa 32 OK 01
Tema 3.1 ‘ Conep:xaHue yueOHOI0o MaTepuasa: 6 OK 02
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DNEKTPUUECKOE T10J1E

DJIEKTPUYECKHUE 3apsANibl. DJIEMEHTApPHBIN JIEKTPUUYECKHUI 3apsll. 3aKOH COXpAaHEHUs 3apsja.
3akon Kynona. Dnekrpuueckoe mnoiie. HampspkeHHOCTh 3ieKkTpudeckoro mnojst. Ilpunimn
cyneprno3unuu nosuei. [IpoBOAHUKY B 3JEKTPUUYECKOM MoJie. J{UINeKTPUKH B JIEKTPUYECKOM
ToJe. [Monapuzanus TUDIIEKTPUKOB. [ToTenuumarn. Pa3znocth MOTEHLIUAJIOB.
OKBUIOTEHIIMATbHBIE TMOBEPXHOCTH. CBS3b MEXJY HANPSIXKEHHOCTHIO U Pa3HOCTHIO
MOTEHIIMATIOB  DJIEKTPUYECKOT0  MOJs.  DNeKTpoeMKocTh.  KouaeHcaTopel.  DHeprus
3apsKEHHOI0 KOHAeHcaTopa. [IpumeHeHre KoHaeHCcaToOpoB

Tema 3.2 Conep:xanue yueOHOro MaTepuaJia:
3aKOHbI YcnoBus, HEOOXOAUMbIE AJI1 BOZHUKHOBEHUS U MOJAEPKAHUS dJICKTpUUECKOro Toka. Cuna
IIOCTOSIHHOTOTOKA | TOKa. DIIEKTpUYecKoe compoTuBieHue. 3akoH Oma s ywyactka uenu. [lapamnensHoe u
MOCIIEIOBATEIbHOE COEAMHEHHE TMPOBOJHUKOB. PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.
TennoBoe nelictBue Toka 3akoH J[xoyns—IJleHna. DneKTpoABIKYILAs cUjla ICTOYHHUKA TOKA.
3akon OMa ISt ITOJTHOM IlenH
JlabopaTopHble padoThI:
3. U3yuenune 3aK0HOB MOCIEI0BATEILHOTO U MapaJJICIIbBHOTO COSMHEHUN TTPOBOTHUKOB
4. N3mepeHue CONpOTUBIICHUS IPOBOTHUKA TIPY MTOMOIIHM aMIIepMeTpa M BOJIbTMETpa
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia:
DNeKTpUYECKUit DNeKTpUYECKU TOK B MeTajulaX, B AJIEKTPOJIMTAX, ra3ax, B BaKyyMe. DJIEKTPOJIU3. 3aKOH
TOK BPa3JIMYHBIX anektponusza Dapanes. Bunmbl ra3oBeiXx paspsanoB. TepmosnekTpoHHas smuccusa. [lmazma.
cpenax DNeKTpUYECKHii TOK B MONyNpoBoaHUKax. COOCTBEHHAss M MpUMECHass MPOBOJUMOCTH. P-n
nepexof. [TomynpoBoanukoBbie mpuOopsl. [IpuMeHeHne moayrnpoBoIHUKOB
Tema 3.4 Conep:xaHue yueOHOro MaTepuaJia:

MarsuTtHoe 1ose

Bekrop maayknuum marHutHoro nojisi. Bzaumoneiicteue tokoB. Cuna Amnepa. I[Ipumenenue
cuiibl AMniepa. MarHUTHBIN MOTOK. JlefiCTBHE MAarHUTHOTO TMOJIs Ha ABWKYyIIUKcs 3apsia. Cuna
Jlopennia. ITlpumenenne cunbsl Jlopenna. MarautHble cBolicTBa BemiecTBa. ConHedYHAs
aKTHUBHOCTH M €€ BIUSTHUE Ha 3eMiIt0. MarHuTHeie Oypu

Tema 3.5
DJIEKTPOMAarHuTH
ast MHTYKITHS

Conep:xkanue y4eOHOIr0 MaTepuaJia:

SIBneHME SIEKTPOMAarHUTHOM MHIYKIMM. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu. IIpaBuio
Jlenna. BuxpeBoe anekrpuueckoe nose. 3JC MHAYKIHMH B ABMXKYIIHUXCS IPOBOAHHKAX.
SBnenne  camoMHAyKuuu. HHAYKTMBHOCTb.  OHEpruss  MarHUTHOIO  MOJSL  TOKa.
DNEeKTPOMarHuTHOE MOoJIe

JlabGopaTropHbie padoThbI:
5. M3y4yenue saBiaeHUs 3JIEKTPOMAarHiTHOM MHIYKIIUU

OK 03
OK 04
OK 05
OK 07
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KonTpoabHast padora Ne2 «DJeKTpUUYECKOe MoJie. 3aKOHBI MOCTOSIHHOTO TOKa. MarHuTHoe mnoJjie. DJIEKTPOMarHuTHasy

MHIYKIHS
Pasznea 4. Kosie0anus ¥ BOJIHBI 10 OK 01
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
Mexanuueckue I'apmonnueckue xonedbanusi. CBoOOIHbIE MeXxaHNUecKue Kosebanus. IIpeBpaiienne sHeprun OK 04
KoeOaHus U npu  KojieOaTeJbHOM JBMKEHHH. Marematudeckuii MasTHUK. [IpyKUHHBIH MasTHUK. OK 05
BOJIHBI BriHyXk1eHHBIC MeXaHUYeCKHe KosieOanus. Pe3onanc. OK 07
Ilonepeynsle ¥ MPOJOJIBHBIE BOJIHBI. XapAaKTEPUCTUKHU BOJHBL. 3BYKOBBIC BOJHBL. YIJIBTPa3BYK U
€ro NPUMEHEHUE
Tema 4.2 Conep:xanue yueOHOro MaTepHaJia: 6
OnexkrpoMaruutHele | CBOOOJHBIE 3JIEKTpOMarHuTHbe KosiebaHus. IlpeBpaiieHue sHepruu B KojeOaTeIbHOM
Kosie0aHus M BOJIHBI | KOHTYpe. Ilepuon cBoOGoaHBIX 3nekTpuueckux konebanuil. @opmyna Tomcona. 3aryxatomue
3JIEKTPOMArHuTHhIE KosieOaHus. BbIHyXAeHHBIe 3nekTpudeckue kosjeOanus. IlepemeHHbI
TOoK. Pe3oHaHc B a3nekTpuueckoil nenu. I'eHeparop mepeMeHHOro Toka. TpaHchopMaTopsl.
[Tosryuenue, nepenaya v pacipeesIeHue JIEKTPOIHEPTUN.
DJIEKTPOMAarHuTHBIE BOJIHBI. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. OTKPBITHIN
KosebarenbHbIl KOHTYp. OnbiThl I'. I'epua. M3o00perenne paguo A.C. ITonossiM. [TonsTHE O
aauocBssu. [Ipunmun paagnocsssu. IIpuMeHeHne 2IEKTPOMAarHUTHBIX BOJIH
Paznen 5. OnTuka 16 OK 01
Tema 5.1 Coaepsxanue yuyeOHOro marepuaJia: 4 OK 02
[Ipupona ceera Toueunblii uctouyHuk csera. CKOPOCTh pacHpOCTpPaHEHUS CBETAa. 3aKOHbl OTPAKEHUS H OK 04
npenomsieHus: cBera. llpunnun [roiirenca. ConHeuHble U JyHHble 3aTMeHus. [lonHoe OK 05
orpaxenue. Jlunzpl. IlocTtpoenue wuzoOpaxeHuss B nuH3ax. Dopmyna TOHKOH JMH3BL
VBenndenue auH3bl. 1123 kak ontudeckas cucrema. Ontuueckue npuodopsl. Tereckons
JlabopaTopHble padoThI:
6. OmnpenienieHue MokasaTess MPeJoMIICHHS CTEKIIa 2
Tema 5.2 Coaeprxanue y4eOHOIro MmaTepuaJia: 4
Bonnosele colictBa | UnTepdepenmus ceta. KorepenTHocTh cBeToBBIX Jsyued. WHTepdepeHins B TOHKHUX
cBeTa wienkax. Kombua Heiorona. Hcnonb3oBanue wuHTepdepeHIMM B HayKe U TEXHHKE.

Hudpakuus cera. Judpaxus Ha meau B mapaiienbHbIX dydax. AudpakinuonHas pemerka.
[Tonspuzanus nonepeunsix BosH. [lomsapusanus ceera. Iomsapouasl. Jucnepcus csera. Buast
n3nyyeHuil. Buasl cnexktpoB. CnekTpsl ucnyckanus. Cnextpsl noraomeHus. CreKkTpanbHbIin
ananmu3. CrnekTpainbHbIe KJacchl 3Be3l. YibTpaduoneroBoe wuziaydeHue. HHppakpacHoe

usiydeHue. PenrtreHosckue syun. Mx mpupoma u couctBa. [llkama 31eKTpOMarHUTHBIX
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W3JTy4YECHH I

Tema 5.3 JIBrkeHne co ckopocThio cBeTa. [locTynarsl TeOpUM OTHOCHUTEIBHOCTH M CIEACTBUS U3 HUX. 2
CreunanbHast MHBapnaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBA3b MacChl U SHEPTUU
TeopHUs CcBOOOHOM YacCTHUIIbl. DJIEMEHTHI PEISITUBUCTCKON JUHAMUKI
OTHOCHUTEIbHOCTH
KonTpoabHnas padora Ne 3 «KonebGanus u BomHbl. ONTHKAY 2
Pa3nen 6. KBanToBasi pusuka 10 OK 01
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
KsanroBas KBanroBas runoresa [1nanka. Temnosoe nznydenue. KopnyckynspHO-BOIHOBON Ayalu3M. OK 04
ONTHKA @otoHsl. ['unoresa ne bpoilsist 0 BOJMHOBBIX CBOMCTBAxX 4acThll. /[aBieHne cBera. XMMHUYECKOE OK 05
nevicteue ceera. OnbiTel [1.H. Jlebenesa u H.U. BaBunosa. ®oroaddexr. YpaBHeHue OK 07
OiHmTeiHa Ui poroaddexta. [Ipumenenne porosrdpdexra
Tema 6.2 Conep:xaHue yueOHOro MaTepuaJia:
duznka aTomMa u Pa3BuTtne B3risa0oB Ha CTpoeHHE BemiecTBa. Mojaenu CTpoeHuss aTOMHOro sjapa. AnepHas 4
aTOMHOTO s7ipa mojens aroma. OnbiTel 3. Pesepdopaa. Monens atoma Bonopona no H. bopy. KBanrossie
nocrynatel  bopa. Jlazepel. PammoakTMBHOCTH. 3akOH  paJAMOAaKTHBHOIO  pacnaja.
PagunoaktuHble mpeBpamieHust. CrocoObl HAOMIOAEHUS U PETUCTPALIMH 3aPSKEHHBIX YaCTHIL.
Crpoenne atomMHoro sipa. Jlegekt macchbl, SHEpPrusi CBA3M U YCTOMYMBOCTh aTOMHBIX SZIEP.
SAnepHele peakuuu. SnepHas >HepreTuka. OJHEPreTUYECKUH BBIXOJ SIAEPHBIX PEaKIHM.
HckyccTBeHHasl paJuOaKTUBHOCTb. JleneHue Ttsokenslx saep. LlemHas sinepHast peaxuus.
VYrpasnsgemas nenHas peakuus. SAnepHsiii peakrop. TepMmosaepHbIii CUHTE3. DHEPrHsl 3BE3.I.
[TomyueHne pannoOaKkTUBHBIX H30TONOB M HX IpUMEHEHHe. buosornueckoe nencTBue
paZMOaKTUBHBIX M3JIy4€HUH. DI€MEHTapHbIC YaCTULIbI
KoutpoabHnas padora Ne 4 «KBantoBas (usukay 2
Pa3nen 7. Ctpoenue Beenennoii 6 OK 01
Tema 7.1 Conep:kanue yueOHOro MaTepuaJa: 2 OK 02
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Crpoenne ComHeuyHon

CosiHeuHas cucTemMa: TIaHeThl U Majible Tena, cucteMa 3emisi—JlyHa

OK 03

CHCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOro MmarepuaJia: 2 OK 05
Osomonus Beenennoit Crpoenne u sBomonus Condna u 383, Kiaccuukarus 38é31. 3BE3ABI U UCTOUHMKH UX OK 07
SHEPTUU.
I"anaktuka. CoBpeMEHHbIE IPEJCTABJICHUS O CTPOSHUU U 3BoJoLMHU BeenenHoit
JlabopaTopHble padoThI:
7. VI3yueHue KapThl 3Be3HOTO Heba 2
IIpome:xkyTouHasi arTecTanusi: 1udhepeHIMPOBAHHBINA 3a4eT 2
Bcero: 108
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3. YCJIOBUSA PEAJIU3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOM
JAUCHUIIJIMHBI O1.11 ®PU3UKA

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzanus mporpamMMmbl JUCHUIUIMHBI TpeOyeT Hajauyus y4eOHOro kaOuHeTa
¢u3MKN, B KOTOPOM HMEETCS] BO3MOXKHOCTH OOECIEUUTh O0YYaIOUIMXCS CBOOOTHBIM
noctynoM B HMHTepHeT BO BpeMs ydeOHOro 3aHSATHS W TEepuoja BHE Y4eOHOI
JESITEIBHOCTH.

B cocraB kaOunera ¢u3uku BxoauT jabopaHTckas KomHarta. [lomerienue
KaOuHeTa yaoBIeTBOpsieT TpeboBaHusM CaHUTApPHO-IMHIEMUOIIOTUYECKUX MPABUI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIOBBIM OOOPYJOBaHUEM,
yKa3aHHBIM B HACTOSAIIUX TPEOOBAHUSAX, B TOM UYHUCJIE CHEIUATU3UPOBAHHON y4eOHOM
MeOebl0 U CPEeACTBAaMU OOYUYEHHS, TOCTATOUYHBIMH JUIsl BBIIIOJIHEHUSI TPeOOBaHUM K
YPOBHIO IOJITOTOBKU 00YYarOIIUXCSl.

B kaOunere Qu3uku ecTb MyJIbTUMEIUHHOE O0O0OpYIOBaHHUE, MOCPEIACTBOM
KOTOPOTO0  yYaCTHUKM  OOpa30BaTeNpbHOrO0  Ipolecca MOTYyT — IpPOCMaTpUBaTh
BU3YaJIbHYIO HH(OpMAIUIO 10 (hU3HKE.

OO6opyioBaHNE U TEXHUYECKUE CPE/ICTBA 00yUeHUsI yueOHOTO KaOnHeTa:
e Kommnbrotep «Disko-3» ¢ morutopom TFT 17

MynbsTUMeniHbIN TpoeKTOp B KomiuiekTe LG

WurepakTuBHas mocka Hitachi StarBoard

DKpaH

AMIiepMeTp 1eMOHCTPaMOHHbIN (1IU(POBOIA)

BoapT™eTp nemMoHcTpamoHHbIi (IUGPOBOIA)

M cTOYHMK OCTOSIHHOTO U ITIEPEMEHHOT0 HanpsixkeHus 24 B

HaGop nabopaTopHblil «DIeKTpUIECTBOY

Peoctar momsynkossiid PITS00 (PITII-0,6)

JlunamomeTp 1ab0paTOpHBIit

HudpakuroHHas pemerka

Hcrounnk nutanus 1a00paTOPHBIA

Kanopumerp ¢ MepHBIM CTaKaHOM

Habop nmabopaTopusiii «Mexanuka. [IpocTbie MEXaHU3MBD»

Ha6op nabopatopusriit «Kpucrammmzanusy

MarasuH pe3ucTopoB Ha MaHeH

HaGop rpy3oB

Habop coequHUTENBHBIX MPOBOIOB

TepmomeTp KUAKOCTHBIN

AmmnepmeTp J1abopaTopHBbIi (C)

BonbrmeTp nadopatopHsiii (c)

BapowmeTp (c)

I'urpomerp-nicuxpomerp

Komriekt kapTodek « IIeKTpUIECTBOY

Marnut U-06pa3Hblii 1I6MOHCTPALIMOHHBIH (C)
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Marsur nojaocoBOM AEMOHCTPALIUOHHBIN
Meroanueckue ykazaHus « JIEKTPUIECTBO»
Ha6op nabopatopusriii «I'eomerpruyeckast onTukar»
Ha6op u3 5 mapoB (MasTHUKOB) (C)

Habop xammuisapos (c)

Habop nmabopaTopnsiii «KMaraetusm»

Ha6op manouek mo anekTpocTaTuke (¢)

3.2 HudopmanuonHoe odecriedeHne 00ydeHust

Ilepeyens yuyeOHbIX u3gaHui, HWHTEpHeT-pecypcoB, XONOJTHUTEJIbHOU
JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. Msikumes, I'. 4., Byxosues, b. b., Corckuii, H. H. / [lox pex. I1apdhenTtreBoit
H. A. ®usuka. Yuebnuk mas 10 k1. — M.: U3gatensctBo «IIpocBerienue,
20109.

2. Msikumes, I'. 4., byxosues, b. b., Yapyrun, B.M. / Ilox pen. [lapdhentbeBoii
H. A. ®usuka. Yuebnuk masa 11 k1. — M.: U3gatensctBo «IIpocBerienue,
20109.

I[OHO.]IHHTCJII)HI)IC HCTOYHHUKH:

1. KacesinoB B.A. WmmoctpupoBanusiii atinac no ¢usmke: 10 xmacc.— M.,

2019.

2. KacesnoB B.A. WmmtoctpupoBanHblii atiac no ¢usuke: 11 kmace. — M.,
2019.

3. Tpodpumona T.U., GupcoB A.B. ®usuka mis npodeccuii U cneruanbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HayuHoro npoduinei: COopHUk 3amady. — M.,
2017.

Tpodumosa T.U., ®upcoB A.B. duzuka. CipaBounuk. — M., 2017.
Hmutpuea B.®. ®usuka 11 npodeccril ¥ cienuanbHOCTEH TEXHUYECKOTO
npouiia: 3JIEKTPOHHOE Yy4yeOHOe H3AaHHe (MHTEPAKTUBHOE OJIJIEKTPOHHOE
MPUJIOKEHHE) ISl 00pa30BaTENIbHBIX YUPEKIACHUN cpel. pod. 0Opa3zoBaHuUs.
— M., 2019.

o B

Ilepeuenb UHTEpHET-pEcypcoB:

1. www.fcior.edu.ru - denepanpHblii EHTp HH(POPMAIMOHHO-00PA30BATEIHHBIX
pecypcoB (mara obpamenus: 10.03. 2023);

2. wwww.dic.academic.ru -  akamemuk. CioBapu © DSHIMKIONEAWH (Hara
obopamenwus: 10.03. 2023);

3. www.booksgid.com - books Gid. DnexrponHas 0ubaroTeKa (1aTa oOpalleHus:
10.03. 2023);

4. www.globalteka.ru - rmo6anteka. I'100anbpHas OMONIMOTEKA HAYYHBIX PECYPCOB
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(mata oopamenus: 10.03. 2023);

5. www.window.edu.ru - eaMHOE OKHO JOCTyHa K 00pa30BaTelIbHBIM pecypcam
(mara obparmenus: 10.03. 2023);

6. Www.st-books.ru - nmyudmias ydeOHas autepaTypa (mata oOpamieHus: 10.03.
2023);

7. www.school.edu.ru - poccuiickuii 00pa30BaTeIbHBIN TOPTAT. JIOCTYIHOCTb,
KauecTBO, 3¢ (eKTUBHOCTS (ata oopamenus: 10.03. 2023);

8. www.ru/book - snekrponnas 6ubnamoTedHas cuctema (nara oopamenus: 10.03.
2023);

9. www.alleng.ru/edu/phys.htm - oOpa3oBarenbHBle pecypchl MHTepHETA —
®dusuka (nata oopamenus: 10.03. 2023);

10. www.school-collection.edu.ru - enMHAas  KOJUIGKIUS  1H(POBBIX
oOpasoBaTeabHbIX pecypcoB (aaTta obpamienus: 10.03. 2023);

11. https//fiz.1september.ru - ydeOHO-MeTOAMueckas ra3eTa «®Dusmka» (mara
obpamenus: 10.03. 2023);

12. www.college.ru/fizika - moaroroska k EI'D (mata obpamienus: 10.03. 2023);

13. www.kvant.mccme.ru -  Hay4HO-TIOMYJISIPHBIA  (PU3UKO-MATEMATUICCKHIA
xypHan «KBant» (nara obpamenus: 10.03. 2023);

14. www.yos.ru/natural-sciences/html - ecTecTBeHHO-HAYYHBIH KYpHAT IS
mononexu «Ilyte B Hayky» (nata oopamenus: 10.03. 2023);

15. www.physics.ru/courses/ op25part2/design/index.htm — otkpeiTas ¢dusmka
(mara obpamienus: 10.03 2023);

16. www. yaklass.ru — mrardopma SAKnace (nara odpamenus: 10.03.2023);

17. www.resh.edu.ru — poccuiickas 3JIGKTpOHHas IIKoia (JaTa oOOpaleHus:
10.03.2023);

18. www.fipi.ru — ®UIIU (BIIP 11 knacc) (mata oopamenus: 10.03.2023);

19. www.km-school.ru — KM-mikona (mata oopamienus: 10.03.2023);

20. www.fizika.ru — ¢pusuka.ru (mara oopamenwus: 10.03.2023).
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI
JAUCHUITJIMHBI O/1.11 ®PU3UKA

KonTposib #m oOmeHKa pacKpbIBAIOTCS 4Yepe3
npuoOpeTeHHble OOYYaIOMIMMUCS YMEHHUs, HalpaBJeHHblE Ha (HOPMHUPOBAHUE

o0mumx # mpodeCCHOHANBHBIX KOMITeTeHIIMNA. KoMIeTeHnnn TOJKHBI

COOTHCCCHBI C ITPCAMCTHBIMHA PC3YyJIbTaTaMU.

YCBOCHHBIC 3HAHUA H

OBITH

B3aHMMOJEHCTBOBATh U paﬁoTaTBB

Pasznen 2.

Kon v nanmenoBanue Pa3zpgen/Tema THI OLEeHOYHBIX
(hopMHpyeMbIX KOMITETEHIHI MeponpHsITHii
OK 01. Beioupats criocoOsbl Pasmen 1. Temsr 1.1., 1.2, 1.3
peucHus 3a1a4y Paznen 2. Temsr 2.1.,2.2., 2.3.
podheCcCUOHATLHOM Pazpmen 3. Temsr 3.1., 3.2., 3.3,
NEeSTeIbHOCTH MPUMEHUTENHOK | 3.4., 3.5.
pa3IMYHBIM KOHTCKCTaM Pasnen 4. Temb1 4.1., 4.2. 5
Paznmen 5. Temnr 5.1.,5.2., 5.3. T YCTHBIM OHpOf;
Paszgen 6. Temn1 6.1., 6.2. - (ponTamsHLIONpOC;
Pazpmen 7. Temsr 7.1, 7.2 - OlicHKa KOHTPOBHBIX
OK 02. Ucnonp30BaTh Pasmen 1. Temsr 1.1.,1.2, 1.3 pabor;
COBpPEMEHHBIE CpeICTBa Mmoncka, | Pasmen 2. Temsr 2.1., 2.2, 2.3. - HaOmmozieHHe 32 XO10M
aHaJIN3a U UHTEpIIpeTanun Paznen 3. Temsr 3.1., 3.2., 3.3,, BBITIOTHCHH
HH(OPMALHY 1 34. 35 abopaTOPHBIX padoT;
nH(OPMALMOHHBIE TeXHONOTUN | Pasmen 4. Temsr 4.1., 4.2. - OIICHKA BBIMOJHCHHA
JUIsL BBITIONTHEHNS 32724 Pasnen 5. Temsi 5.1.,5.2., 5.3. 11abopaTopHEIX padoT;
npo(eccHoHATbHOT Paszien 6. Temsi 6.1., 6.2. - OLCHKA HMPaKTHICCKIX
ACATENLHOCTH Passien 7. Tewni 7.1, 7.2 pador (pemenis
OK 03. Tlnanuposats 1 Pasnen 1. Temp: 1.1, 1.2, 1.3 Ka4eCTBEHHBIX, PACYCTHBIX
pean30BbIBaTH COOCTBEHHOE Paznen 2. Temnr 2.1.,2.2., 2.3. 3a%a4);
npodeccuoHaNbHOE U Paznmen 3. Temsr 3.1., 3.2., 3.3, - OTCHKA TECTOBLIX
JIMYHOCTHOE Pa3BUTHE, 3.4., 3.5. 3a/laHni,
HpeaPUHUMATETHCKYIO Pasnen 7. Temsr 7.1, 7.2 - HaOIIoJICHNE 32 XOI0M
JCSITEILHOCTD B BBIITOJIHECHUS
npodeccuoHanLHoi cdepe, WHIUBUYAIbHBIX TIPOEKTOB
HUCIIOJIL30BATh 3HAHUS 10 M OILICHKA BBINTOJIHCHHBIX
(rHaHCOBOW I'PaMOTHOCTH B IIPOCKTOB;
Pa3IMYHBIX KHU3HCHHBIX - OIIEHKA BBITOJHEHUS
CUTYaIUsIX JOMAITHUX
OK 04. DddexTuBHO Pazgen 1. Temsr 1.1.,1.2, 1.3 CaMOCTOSITEIbHBIXPA0OT;

Tems1 2.1.,2.2., 2.3.

- HaOJIOJEHUE U OLIEHKA

UIUCbMEHHYI0 KOMMYHUKAIUIO
Ha rOCYZapCTBEHHOM SI3bIKE

Pasznen 2.

KOJUIEKTUBE U KOMaHIE Pasnen 3. Temsr 3.1., 3.2, 3.3, peLIeHus Keic-3a1ay;
3.4., 35. - HaOJIOJICHNUE U OLIEHKA
Pasnen 4. Temn1 4.1., 4.2, JIETIOBOM HIPBI;
Paznmen 5. Temsr 5.1.,5.2., 5.3. - JuddepenupoBanHbIii
Paszgen 6. Temn1 6.1., 6.2. 3a4er
Pazgen 7. Temnr 7.1, 7.2

OK 05. OcymiecTBasiTh yCTHYIO Pazmen 1. Temsr 1.1.,1.2, 1.3

Temr1 2.1.,2.2., 2.3.

Paszgen 3. Temsr 3.1., 3.2., 3.3,
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Poccutickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COIIMAJIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

3.4.,35.

Pasnen 4. Temr1 4.1., 4.2,
Pasnen 5. Temnr 5.1.,5.2., 5.3.
Pasnen 6. Tems! 6.1., 6.2,
Pazgen 7. Temnr 7.1, 7.2

OK 07. CopneiicTBoBaTh
COXPAHEHHUIO OKPYXKAIOIICH
Cpelibl, pecypcocOepekeHHIO,
MPUMEHSTH 3HaHUS 00
W3MECHECHUU KIIUMaTa,
MIPUHLIMITBI OEPEKITMBOTO
MPOM3BOICTBA, Y3 (HEKTUBHO
JIEWCTBOBATh B UpE3BbIYaHBIX
CUTYaIUsIX

Pazmen 1. Temsr 1.1., 1.2, 1.3
Paszpen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temsr 4.1., 4.2.
Pasnen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
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