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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- denepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa CPEAHEro OOIIero
0o0pa3oBaHUs, YTBEpKIEHHOIO NpukazoM MunoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepcTBoM roctuiiuu  Poccuiickoit ®eneparuu 7 wuroHs 2012,
peructpaunoHHbii Ne 24480);

- ®epepanbHOrO0 TOCYJAPCTBEHHOIO OOPa30BATENBHOTO CTaHAApTa IO CHENHATbHOCTU
09.02.07 UndopmanMoHHBIE CHCTEMBI W NPOTPAMMHUPOBAHUE CPEAHErO MPO(EeCCHOHATBFHOTO
obOpasoBanusi, yrBepkiaeHHoro Ilpukazom Munobpuayku Poccum ot 09 mexabps 2016 Ne 1580
(3apeructpupoBaHHOr0 MuHHCTEpCTBOM rOCTUIIMU Poccuiickoit ®Denepannu 22 nexadbps 2016,
peructpauroHHbIi Ne 44904)

C Y4EeTOM:

- OenepanbHON  00pa30BaTEIbHOW TMPOTPAMMBI  CpEOHEro 00Imero oOpa3oBaHWS,
yTBepKaeHHOW Ilpukazom MunucrepcrBa mnpocBemienuss P® ot 23.11.2022 Ne 1014
(3apeructpupoBaHHOro MuHHCTepCcTBOM IocTuIu Poccuiickori ®Deneparuu 22 nekadps 2022,
peructpannoHHbIi Ne 71763);

- IpUMEpHON pabodyeil mporpaMMbl 00I1e00pa30BaTENbHON AMCUUIUIMHBL «DHU3UKA» IS
npodeccuoHanbHBIX 00pa30BaTEeNbHBIX OpraHM3AIlNi, YTBEpkJACHHON Ha 3acenanuu CoBera Mo
OLICHKE COJIEpKaHMA W KayecTBa IMPHUMEPHBIX pabouyuxX Mporpamm o00Ieo0pa3oBaTebHOTO U
COLIMATIbHO-TYMaHUTAPHOTO IIUKJIOB CpeiHero mpodecCuoHaIbHOro 0opazoBanus, NpoTokoi Ne 14
ot 30.11.2022.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA3OBATEJLHOMN JUCIUILIAHBI
O/1.11 ®U3UKA

1.1.MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMMbl

Jucrunmuaa O/].11 ®usuka Bxoaut B obmeoopazoBaTenbHbIid 1uki [ITICC3 kak oOs3arenpHas
JUCHUIIIIMHA B COOTBETCTBUH ¢ YIL

O6meoOpa3oBarenbHas aucuumimHa OJ[.11 ®duzuka SBJIAETCS 00s3aTebHON  YacThbIO
obmieoOpazoBarenpHOro Iukia obpaszoBarenbHOl mporpammbl CIIO B coorBercTtBuu ¢ @I'OC 1o
crenranbHocTH 09.02.07 MHpOpMannoHHbIE CHCTEMBI U TPOTPAMMHUPOBAHUE.

1.2.1leab ¥ mIaHUPYeMble Pe3yJbTAThl 0CBOECHHS THCUUILIUHbBI:

1.2.1.11esn 0611€00pa3oBaATENbHOI TUCIHUIIHHBI

Conepskanue mporpammbl 061eoopazoBatenbHol qucuuranabl O/ 11 @usnka HampaBieHO Ha
JIOCTHDKCHHE CIICTYIOIINX IIEJICH

° dbopMupoBaHre y 00y4yarouMxcs YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHMs, 3HAYUMOCTH
($U3HYECKUX 3HAHUU JUISI COBPEMEHHOT0 KBaTU(UIIMPOBAHHOTO CIICIUATUCTA TIPU OCYIIECTBICHUHU €0
po¢eCCHOHAIBHON JEATEIHHOCTH;

° dbopMUpOBaHHE €CTECTBEHHOHAYYHOU IPAMOTHOCTH;

° OBJIQJICHHE CHEeIUPUUECKON CHUCTeMOH (HU3WYCCKUX TOHATUH, TEPMHHOJOTHEH W
CHMBOJIUKOM;

° OCBOCHHE OCHOBHBIX (DM3HUYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

° OBJIQJICHHE OCHOBHBIMH METOJIaMU HAy4YHOT'O IO3HAHUS MPUPOMIBI, HCIOJIb3yeMbIM B
¢dusnke (HaOIItOICHUE, ONTUCAHNE, U3MEPEHHE, BEIIBIDKCHUE THITOTE3, TIPOBEICHNUE YKCIIEPUMEHTA);

° OBJIQJICHHE yYMEHUsIMU 0OpabaThiBaTh JAaHHBIE SKCIEPUMEHTA, OOBACHSITH IMOJTYYCHHBIC

pe3yibTaThl, YCTaHABIMBATh 3aBUCUMOCTH MEXIy (GU3NYECKMMU BeJIMYMHAMM B HaOIr0aeMOM
SBJICHUY, JI€]aTh BbIBOJIBI;

. (dbopMupoBaHKE YMEHHUS pelaTh (U3NYECKUE 3a]]a4l Pa3HbIX YPOBHEU CIOXKHOCTH;

. pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpoliecce MPHOOpPETeHHs 3HAHUM C HUCMOJb30BAaHUEM pA3JIMUYHBIX HCTOYHUKOB HH(POpPMALUU U
COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTWH; yMeHUHl QopmynupoBaTb U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3UIMIO 1O OTHOLIEHHIO K (u3nueckod HHGPOpPMALUU, MOJy4yaeMOM M3 Pa3IUUHBIX
HCTOYHUKOB;

. BOCIIMTAHHUE YYBCTBA TOPJAOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY.
OcBoenue kypca O/l «Pu3nka» NpeanonaraeT peleHne caeIynmx 3aaad:
. npuoOpeTeHue 3HaHUN O (pyHIAaMEHTaNbHBIX (PU3MUECKUX 3aKOHAX, JIKAIIUX B OCHOBE

COBpPEMEHHOM (U3MUeCKON KapTUHBI MHpa, MPUHIMIIOB JEUCTBUS TEXHUYECKHX YCTPONCTB H
IPOM3BOJICTBEHHBIX IPOLIECCOB, O HamOOJIee BAXKHBIX OTKPHITUAX B OOJACTH (DU3MKH, OKa3aBIIMX
OIPENETAIOIIEE BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUU;

. MOHMMaHHWe  (DU3MYECKOM  CYIIHOCTHM  SIBJICHHM,  TPOSIBISIIOIIMXCS B paMKax
IIPOU3BOJICTBEHHOM JESTEIbHOCTH;

] OCBOEHHE CIOCOOOB HCIOJIb30BAHUS (DU3UUECKUX 3HAHUM JUIS PELICHUs MPaKTUYECKUX U
npoeCCHOHATBHBIX 33j]au, OObSACHEHHs SBJICHUNA NPUPOIbI, IPOU3BOACTBEHHBIX U TEXHOJIOTMYECKHX
MIPOLIECCOB, MPHUHIIUIIOB JEUCTBUSA TEXHUYECKUX MPUOOPOB M YCTPOMCTB, oOecrieueHus O0e301macHOCTH
IIPOM3BOJICTBA U OXPaHbl IPUPOJIBI;

° (dbopMHUpoBaHME YMEHUH peniath y4eOHO-NPaKTHUECKUe 3a/1a4i (PU3MUECKOTrO CONIEPIKaHUs C
y4ETOM NMPO(HECCHOHATBFHON HANPaBIEHHOCTH;

° NpUOOpPETEHNE OIbITa TO3HAHUS W CAMOINO3HAHMS; YMEHWH CTaBUTh 3a7ayd U peIlaTh
npo0JIeMBI € YIeTOM NpOo(heCcCHOHATBHOM HaNPaBJIeHHOCTH;

° (dbopMHUpoBaHNE YMEHUN UCKaTh, AHATU3UPOBATH U 00pabaThiBaTh (PU3MUIECKYI0 HH(POPMALIIIO
¢ yu€ToM IpodecCHOHATBHON HAIPABIEHHOCTY;



U NOArOTOBKA  OOYYAIOIIMXCSI K  YCIEIIHOMY OCBOGHMIO JUCHUMIUIMH W MOAYJeH
Npo(heCCHOHATBHOIO LUKJIA: (JOPMUPOBAHUE y HUX YMEHHMH M OIbITa JEATEIbHOCTH, XapaKTEePHbIX IS
npodeccuil / AODKHOCTEH CHyXKallMX WIM CHEIHAIbHOCTEH, MONy4aeMbIX B MPO(ECCHOHAIBHBIX
00pa30BaTeNbHbIX OPraHU3aLMsAX;

° NOJATrOTOBKA K  (OPMUPOBAHWIO OOIIMX KOMIICTCHIMHA OyIylmero CreluaiucTa:
caM000pa30BaHMs,  KOMMYHUKAIIMM,  MPOSBICHHS  TPKIAHCKO-NATPHOTUYCCKOW  TMO3HIUH,
COTPYZHUYECTBA, MPUHATHS PEIICHUH B CTAHJAAPTHON M HECTaHIAPTHOM CHTYalUsIX, MMPOCKTHPOBAHMUS,
npoBeieHUsT (DU3MUECKUX U3MepeHHid, 3((EKTUBHOrO M 0E30MaCHOTO HWCIOJIB30BAHUS —PA3IMIHBIX
TEXHUYECKHX YCTPOWCTB, COOJIOCHUS MTPABHUII OXPaHbI TPY/a MPU padoTe ¢ GU3NISCKUMHU TPUOOpaMu U
000pyI0BaHUEM.

OcoOeHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 3a/1a4 U3y4eHHsI (U3UKU JUISI CHCTEMBI CPEITHETO
npoeCCHOHATBLHOTO 00pa30BaHMs 3aKII0YACTCS B HEOOXOJUMOCTH peaM3aliy  MpodecCHOHAIBHOM
HAIPaBJICHHOCTHU PEIIaeMbIX 3a]1a4, y4€Ta 0COOCHHOCTEH c(hephl ASTETLHOCTH OYIyIINX CIICIUAIICTOB.



1.2.2. IlnanupyemMblie pe3yjbTAaThl OCBOCHUSI 001e00pa3oBaTeJbHOM JUCHUILIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

(6{0]0;

Oco6oe 3HaueHne quciuIuimHa umeeT npu GopmupoBanuu u pazputuu OK u T1K.

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[imanupyembie pe3ysibTaTbl OCBOCHUS JUCIIUIUIUHBI

Oo6mue

JucuunnmHapHeie

OK 01. BsiOupats crocoObl
pelieHus 3a1a4
npodeccrnoHaIbHOM

ACATCIIBHOCTH IMPUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

B yacTu Tpya0BOro BoCiMTAHMSA:

- TOTOBHOCTb K TPYAy, OCO3HAHHME LIEHHOCTH MACTEPCTBA,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOM JCATCILHOCTH TEXHOJIOTHUECKOM
u COLMAIbHOM HANpaBJIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHSATH
TaKylo JIeSITeIbHOCTb;

- HMHTEpeC K pa3nuyHbiM cdepam mpodeccuoHaIbHOU
JIeSITCIHbHOCTH,

OsiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMH 1€l CTBUAMMU:
a) 0a30Bble JIOrHYecKHe IeiCTBHSI:
- CaMOCTOATENBbHO (OPMYIHPOBATH

npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

U aKTyaJIu3upoBaTh

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIW OCHOBAHUS
JUISl CpaBHEHM S, Ki1acCU(UKAIIUU 1 0000IICHMS;

- ONpEeNeNATh LENU JEATEIbHOCTH, 3aJaBaTh MapameTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBISIBIIATH

3aKOHOMEPHOCTH U INPOTHUBOpEYUS B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLCHUBATH
COOTBETCTBUE  pE3YyJbTATOB IEJIIM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHUBaTh KpPEaTUBHOE MBILUICHUE IIPU pelLIeHnn

YKU3HEHHBIX TIpobIieM;

0) 0a30BbBIe HCCJIEN0BATEIbCKUE IEHCTBUS:
- BIIQJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATEILCKOMN U

- cOopMHUPOBATh NPENICTABICHUS O POJI U MECTE (DH3UKU
U aCTpOHOMHMHM B COBPEMEHHOM HAy4YHOW KapTUHE
MHpa, O CHCTeMOooOpa3ywomleii ponu (u3MK B
pPa3BUTHUM  €CTECTBEHHBIX  HAyK, TEXHUKA U
COBPEMEHHBIX TE€XHOJIOTHUM, O BKJIAJIE POCCUMCKUX U
3apyOexKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
MOHUMaHUE (PU3MUECKOW CYIIHOCTH HaOII0/1aeMbIX
SIBICHUM MHUKPOMHpPa, MaKpOMHpa M MEramupa;
MOHUMAHUE POJU AaCTPOHOMHH B TMPAKTHUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M JaJbHEWIIEM HAy4HO-
TEXHUYECKOM  pa3BUTHUH, poiu (76370951 B
dbopMupoBaHu Kpyrozopa u (YHKIHMOHAIHHOU
TPAaMOTHOCTH YeJIOBEKa /I PEIICHUS MPAKTUUYECKUX
3aja4;

- copmupoBaTH YMEHUS peliaTh pacyeTHHIE 3a7auu
C SIBHO 3aJJaHHOM (DU3UYECKON MOJEIBI0, UCTIOJIB3YsI
(¢u3nuecKkue 3aKOHBI M TPUHIUIBI, Ha OCHOBE
aHaJM3a YCIIOBUS 3a7aud BBIOMpaTh (PU3HUECKYIO
MOJIelb, BBIACNATh (U3NYECKHUE BEIMYUHBI U
dbopmynel, HEOOXOAUMBIE IJii €€  PEIICHHS,
NPOBOJIUTH pPacyeThl W OLEHHUBATh pPEAIbHOCTD
MOJTYYEHHOTO 3HA4YeHHUS (U3NYECKOW BEJIMYWHBI;
pemiaTh  KayeCTBEHHbIE  3aJaud,  BBICTpauBas
JIOTHYECKHU HETIPOTHBOPEUUBYIO LIETIOYKY
pacCyXJIeHHil C OMNopoil Ha W3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

- BJAJETh OCHOBOIOJATAIOMINMH  (U3HUECKUMU
MOHATUSAMH W BEIMYMHAMH, XapaKTePU3YIOIIUMHU
buznueckue MIPOLIECCHI (CBsI3aHHBIMH c




MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpoosiem;
- BBISIBJIATH HpI/I‘-II/IHHO-CJIeIICTBeHHBIe CBs3HU nu
aKTyaJIU3UpOBATh 3a/a4y, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUs,
HaXOIUThb apI‘YMeHTBI JJIA JOKa3aTcJIbCTBA CBOHUX
YTBEP KJICHHH, 3a/1aBaTh MTapaMETPbl U KPUTEPUU PEIICHUS;
aHa.HI/ISI/IpOBaTb HOJIyT-IeHHBIe B XOoAE€ peH_IeHI/ISI 3aJa4un
pe3yJbTaThl, KPUTUYECKH OLECHHBATh HMX JIOCTOBEPHOCT,
HpOI‘HOSI/IpOBaTb U3MCHCHUEC B HOBBIX yC.HOBI/ISIX;

yMETh TEPEHOCUTh 3HAHUA B  [O3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATSIILHOCTH;

YMETh MHTEIPUpPOBaTh 3HAHUS W3 pPa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIIBUTaTh HOBBIE WHJEH, NpeajiaraTb OpPUTHHAJIbHbBIC
IIOAXO/IBI Y PELLICHMUA,

- CHOCOOHOCTh HMX HCIOJB30BAaHUSA B II03HABATEIbHOH H
COLMAIIBHON MPAKTUKE;

MEXaHUYECKUM JBH)KEHHEM, B3aUMOACHCTBUEM TEll,
MEXaHUYECKMMU KOJICOaHUSIMH U BOJHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIIECTBA, TEILJIOBBIMU
MpOLECCaMH;  JJIEKTPUYECKUM W MarHUTHBIM
ITOJISIMH, AJIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH UM BOJIHAMU;
ONTHYCCKUMU SIBIICHUSIMU, KBaHTOBBIMH
SBJICHUSMHU, CTPOEHHEM aToOMa M aTOMHOIO spa,
PaJIMOAKTUBHOCTHIO); BIIaJICHHE
OCHOBOIIOJIaralOIUMH aCTPOHOMHUYECKUMU
MOHATUSIMHA,  TO3BOJISIIOIIMMHM  XapaKTE€pU30BaTh
MPOLIECCHI, MPOUCXONAIIME Ha 3BE3JaX, B 3BE3JHBIX
CUCTEMaX, B MEXKTaJakTHYECKOM Cpejie; JBUKEHHUE
HEOCCHBIX TEJI, SBOJIIOIIIO 3Be3/1 M BeelleHHOMH;

- chopmupoBaTh yMEHUs MIPUMEHSITh
OCHOBOITOJIATalOIIAE€ ACTPOHOMUYECKUE TOHSTHUS,
TEOPHMH M 3aKOHBl JUIs aHaiu3a W OOBSICHCHUS
(hU3HYECKUX MPOIIECCOB, IPOUCXOISIINX Ha 3BE3/aX,
B 3BE3/HBIX CHUCTEMAaX, B MEXKTAIAKTUUYECKON cpene,
JIBIJKCHUS HEOCCHBIX TeEJI, DBOJIOIUU 3BE3] U
Bcenennoi;

- BIAJETh 3aKOHOMEPHOCTSIMHM, 3aKOHAMU U
TeopusiMU (3akoH BcemupHoro tsrorenus, I, 11 u III
3akOHbl HpIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOM

OHEPIrur, 3aKOH COXPAaHCHUA HUMIIYJIbCA, NPUHIHAII
CYICpro3nuumn CHUll, IIPUHIUIL PaBHOIIPABHOCTHU
HWHEPHUAIBHBIX CUCTEM OTCUCTA, MOJICKYJIAPHO-

KHMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BBIC
3aKOHBI, TIEPBBI 3aKOH TEPMOAMHAMUKHU; 3aKOH
COXpaHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
3akoH Owma 11 ydacTka 1emnu, 3akoH Oma Jyisl TOJHOM
AJIEKTPUYECKON 1enu, 3akoH Jlxoyns-JIleHua, 3akoH
JJMIEKTPOMArHUTHOW HWHAYKLMHU, 3aKOH COXPaHEHUs
SHEPIWH, 3aKOH TPSMOJMHEHHOTO PacrpOCTpaHEHHS




CBETa, 3aKOH OTPAKEHMs CBETa, 3aKOH IPETOMJICHUS
CBETa; 3aKOH COXPAHEHMsI SHEPIuH, 3aKOH COXPaHEHHUs
UMITYJIbCA, 3aKOH COXPAHEHHUS 3JEKTPHUUECKOrO 3apsijia,
3aKOH COXPAaHEHUs] MacCOBOIO YMCIIa, NOCTyaTkl bopa,
3aKOH  PaJMOAaKTHBHOTO  pacmaja);  yBEpeHHOe
HCIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEW IpHU
aHayin3e (PU3NUECKHX SBJICHHUM U MPOILIECCOB;

OK 02. Hcnons3oBath
COBPEMCHHBIC CpPEJCTBAa ITOMCKA,
aHallM3a W WHTEpIpeTalun
nHpOpMaIUK, ¥ THOOPMAIIOHHbIC
TEXHOJIOTUU  JUISL  BBITIOJTHCHHUS
3a1a4 npodeccuoHaTbLHON
JCSITeITBHOCTH

B 00JacTH 1eHHOCTH HAYYHOTO MO3HAHHUSA:

- c¢(hopMHPOBAHHOCTHL MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M OOIIECTBEHHOU
NPAKTUKHA,  OCHOBAHHOTO HAa  JAuanore  KyJibTyp,
CIIOCOOCTBYIOILIIETO ~ OCO3HAHHIO  CBOET0  MecTa B
MOJIUKYIBTYPHOM MHUPE;

- COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UUTATEINbCKOW KYIbTYPBI
KaK Cpe€acTBa BBaHMOHeﬁCTBHﬂ MCKAY JIOAbMH W IMO3HAHWA

MHPA;
- OCO3HAHWE IIEHHOCTH HAy4YHOM! JIESTEIbHOCTH, TOTOBHOCTh
OCYHIECTBIISAITh ~ TPOCKTHYIO | MCCIIEI0BATENBCKYIO

JEATENBHOCTh UHIMBUIYAJIBHO U B TPYIIIIE;
OBi1ajgeHne yHHBepCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU
NAeCTBUAMU:

B) padorta ¢ nH(popmanuei:

- BJaJeThb HaBbIKAMM  TOJY4YeHUs UHPOpMAIMK U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATh
MOWUCK, AaHalu3, CHUCTEMaTH3alMi0 M  HHTEPHpETaIHIO
uH(pOpMAIK Pa3INYHBIX BUIOB U ()OPM IPEICTaBICHHUS,

- co3maBaTh TEKCThl B PpasiMYHBIX (opMarax C y4eToM
Ha3Ha4YeHUs MH(OpMALMU U 1IEJE€BOW ayIUTOpUH, BBHIOWpas
ONTUMANIbHYIO (POpMY IpeACTaBICHNS U BU3YyalU3alluu;

- OLEHMBATh JOCTOBEPHOCTb, IETUTUMHOCTH MH(pOpMAIHH, €€
COOTBETCTBUE IIPABOBBIM U MOPAIBHO- ’THUECKUM HOPMaM;

- HCHOJIb30BaTh CpeacTBa MH(OPMaLMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOTU B PEILIEHUN KOTHUTUBHBIX,

- YMETb YYWMTHIBaTh T'PAHULBI IIPUMEHEHUS
U3YyYCHHBIX (PU3MUECKUX MoOJeNel: MaTepualibHas
TOYKa, MHEepLUAJIbHAs CUCTEMAa OTCUETAa, UICAIbHBIN
ra3; MOJEJIA CTPOCHUS ra3oB, KUAKOCTEH U TBEPHABIX
T€J, TOYEYHBIM JJIEKTPUYECKUM 3apsl, saepHas
MOJIelb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO spa
IpY peHICHUU (PU3UYECKUX 3a/ad,




KOMMYHHMKaTHUBHBIX ¥  OpPraHM3allMOHHBIX  3ajJad ¢
coOnmroneHreM  TpeOOBaHWW  JPrOHOMHUKH,  TEXHUKU
0€30MacHOCTH, THTHEHBI, pecypcocOepekeHus], MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€30MacHOCTH;
BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3AIIUTHI HHPOPMAIIWH,
MH()OPMAITOHHON 0€30MaCHOCTH JIMYHOCTH,

OK 03.
peanu30BbIBATH

[lmanupoBaTh u
COOCTBEHHOE
POoQ)eCCHOHATLHOE M JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATETHCKYIO

JIeATENBHOCTD B
npodeccuOHaTBLHON coepe,
UCIIOJIb30BATh 3HAHUS o
(UHAHCOBOW  TIpaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYaIHSIX

B obaactu AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
- C(bOpMHpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUA, 3THUYCCKOI'O

IIOBEICHUS;
- CIIOCOOHOCTb OLEHMBAaTh CHUTYallUI0 M [PUHUMATh
OCO3HAHHBIC  PELICHUS, OPHUEHTUPYACh HAa  MOPAIBHO-

HPaBCTBEHHBIE HOPMBI U IEHHOCTH;
- OCO3HaHHWE JMYHOTO BKJIaJa B TOCTPOCHHE YCTOWYHBOTO
Oyaymero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJAUTENSM U (WIIK)
IpPYTMM 4YJieHaM CeMbH, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEH CceMeHHOW KHU3HU B
COOTBETCTBUH C TPAIULIMSIMU HapooB Poccuu;

OBJiajieHHe YHUBEPCAJIbHBIMH PeryiaTHBHBIMH
JAeCTBUSIMU:

a) caMOOpraHu3anus:

- CaMOCTOSITENLHO OCYILIECTBIISITh TMI03HABATEIIBHYIO
NeATebHOCTh,  BBIABIATH ~ NPOOJEMbI,  CTaBUTb U
dbopMynupoBaTh COOCTBEHHBIE 3a/ladydl B 00pa30BaTEIbHON
JIEATENIbHOCTH M KU3HEHHBIX CUTYaIUX;

- CaMOCTOSATENIFHO COCTABIIATh IUIaH PELICHUS MPOOJIeMbI ¢
YYETOM HUMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y TIPEIITOYTEHUIA;

- JaBaTh OIEHKY HOBBIM CHTYalHsM; CIIOCOOCTBOBAaTh
(OPMHPOBAHHIO ¥ TIPOSIBIICHUIO IIUPOKOH SPYIUIIUHN B Pa3HBIX
obnactsx 3HAHUH, TIOCTOSTHHO HOBBIILIATh CBOM
00pa3oBaTeNbHbIN 1 KYJIbTYPHBII YPOBEHb;

6) cCaMOKOHTPOJIB:

- BJIaACTh OCHOBHBIMH METOA4aMU HAay4YHOI'O
IIO3HAHMSA, WUCIIOJIB3YEMBIMH B (DU3UKE: MPOBOAWUTH
npsiMble M KOCBEHHBIE H3MEpEeHUs (PU3MUECKuX
BCIIMYMH,  BBIOMpas  ONTHMAaIbHBIA  CHOCOO
HU3MCPCHUSA U UCIIOJIB3Yyd M3BCCTHBIC METOAbI OLICHKHU
HIOTPEeITHOCTEH U3MEpEeHHUH, IPOBOJUTH
UCCIICIOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEITHYUH
C HCIOJIb30BaHUEM IPSIMBIX M3MEPEHHH, OOBSCHATH
MOJIYYCHHBIE PE3YJIbTAaThl, HCHOJIb3YS (Pu3nueckue
TEOpUH, 3aKOHBI M TOHSTHS, W JeNaTh BBIBOJbI;
coOntofarh mpaBuia O€30MacHOro TpyAa Mpu
IPOBEJICHUN HCCIENOBaHUI B paMKax y4eOHOTo

JKCIIEPUMEHTA u yueOHO-HCCIIeI0BaTEIbCKON
NeSITeIbHOCTH €  HUCHOJb30BaHHEM  ITM(PPOBBIX
W3MEpPUTENBbHBIX ~ YCTPOMCTB U JIaODOpaTOPHOIO

obopynoBanusi; chHOpMUPOBAHHOCTH MPEICTABICHUN
0 METOJaX MOJYYEHHS HAyYHBIX ACTPOHOMHYECKHX
3HAHUH,




WCIIOJIL30BATh TPHEMbI peQIIEKCUH ISl OIEHKH CHUTYaIlHuH,
BbIOOpa BEPHOT'O PEIICHUS;

- yMEThb OLEHMBATh PUCKA M CBOECBPEMEHHO NPUHUMATH
pEUICHUS IO UX CHUKEHHUIO;

B) IMOIMOHAJILHBIH HHTEJJIEKT, MPeaIoJiararomuii
copMHPOBAHHOCTD:

BHYTPEHHEH MOTHMBAIMM, BKJIIOYAIOIICH  CTpEMIICHUE K
JOCTHXKCHHIO 1IEIH U YCIEXY, ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHUE AENCTBOBAThH, UCXO/I U3 CBOMX BO3MOXKHOCTEM;

- SMIATHH,  BKJIIOYAOIICH CIIOCOOHOCTL  ITOHHMATh
SMOIMOHATIBHOE COCTOSIHUE JIPYTHX, YYHUTBHIBaTH €ro Ipu
OCYIIECTBICHUH KOMMYHUKAIUH, CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAIBHBIX  HABHIKOB, BKIIIOYAIOINIMX  CIIOCOOHOCTH
BBICTPAaMBaTh OTHOIIECHHUS C JAPYTUMHU JIFOJbMH, 3a00THTHCS,
MIPOSIBIIATH HHTEPEC U pa3peniarb KOHPIUKTHI;

- TOTOBHOCTH U CHOCOOHOCTh K 00pa3oBaHHIO U
CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTU M CAMOOTIPEEIIEHUIO;
-OBIIaJICHHC HaBbIKaMHU y4eOHO-HCCIIe0BaTENbCKOM,
MPOEKTHOW U COLIMAIBHOM IS TEIbHOCTH;

OK 04. D¢ dexTuBHO
B3aMMOJIEHCTBOBAaTh M paboTarth B
KOJUIEKTHBE U KOMaHJE

Osnagenne YHHBEPCAIbHbIMH KOMMYHHKATHBHBIMH
NeHCTBUAMMU:

6) coBMecTHas1 1eATEJILHOCTD:

- IIOHMMAaTb M MHCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOM U
UH/IMBUYaJIbHOU PabOTHI;

- IPUHUMATh Lenu COBMECTHOM NESTEIbHOCTH,
OpPraHM30BBIBATE M KOOPAWHHUPOBATH JECWUCTBUSA IO €€
JOCTHKEHHUIO: COCTaBIIATh IUIAH JEWCTBHUM, paclpenelsTh
pOJIM C y4eTOM MHEHUH YYaCTHUKOB OOCYXIaTh Pe3yJIbTaThl
COBMECTHOM paboThl;

- KOOpPIMHUPOBATH U BBINOJHATH pPAadOTy B  YCIOBHUSX
pEeaIbHOTO, BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO

- OBIAJETh yMEHUAMU pPadOTaTh B TpyHIe cC
BBITIOJTHCHUECM paSJ'II/ILIHBIX COIINAJIBHBIX pOJ'IGfI,
IUIaHUpOBaTh ~ pabOTy  TPYMNbI,  palMOHAIBHO
pactpefiensiTh  JCATENILHOCTh B HECTaHIAPTHBIX
CUTYyalusiX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXIOTO M3
YYaCTHUKOB TPYIIIEI B PEHICHUE paccMaTpUBAEMOM
POOIIEMBI,
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B3aMMO/ICHCTBUS,

- OCYIIECTBJISTH MO3UTUBHOE CTPATETHUYECKOE TIOBEJCHHUE B
pPa3IMYHBIX  CHUTyallMsX,  IPOSBIATH  TBOPYSCTBO  H
BOOOpayKeHHE, ObITh MHUITMATHBHBIM,

OgiajeHne YHUBEPCAIbHBIMU PeryITHBHBIMHE ICHCTBUSIMH:

I) NpUHSTHE Ce0s U IPYTUX JIIOIe:

MPUHUMATh MOTUBBI U ApTyMEHTHI IPYTUX JIFOJICH TIPY aHATTU3e
PEe3yJIbTaTOB JCATECIBLHOCTH;

- TPU3HABATH CBOE MPABO U MPABO APYTHX JIFOJICH HA OIITHOKH;
- pa3BUBaTh CIOCOOHOCTh NOHMMAaTh MHUP C TO3UIIMU JPYrOro
YEeJI0BEKa;

OK 05. OcymiecTBiATh YCTHYIO U
IIMCbMEHHYI0O KOMMYHHUKAILMIO Ha
roCyJJapCTBEHHOM A3bIKE
Poccuiickont ®@enepayy ¢ y4eToM
0COOEHHOCTEH COLMABHOIO U
KYJIbTYPHOI'O KOHTEKCTa

B o01acTH 3CTETHYECKOT0 BOCHMTAHHSA:

- OCTETMYECKOE OTHOUIEHWE K MHpPY, BKIKOYas ICTETHKY
HAYYHOT'O TBOPUYECTBA, IPUCYILETO (PH3UIESCKON HAYKE,

- CIIOCOOHOCTH BOCIPUHUMATh pa3jMyYHbIE BUAbI UCKYCCTBA,
TPaAULIMK ¥ TBOPUECTBO CBOETO M JIPYTHMX HApPOJOB, OIIYILATh
HMOLIMOHATIBHOE BO3/IEHCTBUE UCKYCCTBA,;

- yOeXIEeHHOCTh B 3HAUMMOCTH JJIs JIMYHOCTU U OOIIEecTBa
OTEYECTBEHHOIO M  MHPOBOIO HCKYCCTBA, OTHUYECKHUX
KYJIBTYPHBIX TpaJuLUN U HAPOJAHOIO TBOPUECTBA,

- TOTOBHOCTbH K CAMOBBIPQXKEHUIO B pa3HbIX BUJIaX HCKYCCTBA,
CTPEMIJICHHUE MIPOSIBIISITH KAYECTBA TBOPUECKOM JINYHOCTH;

OBiagenue YHUBEPCAJIbHbIMA KOMMYHHKATHBHBIMH
AefCTBUSMMU:

a) od0eHue:

- OCYIIECTBISTH KOMMYHHKAIMH BO BeeX chepax >KU3HU;

- pacro3HaBaTb  HEBEpOAIbHBIE  CpEeICTBA  OOIICHUSA,
MOHUMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB, pPAClO3HABATh
NPEANOChUTKA  KOH(MJIWKTHBIX ~ CHUTyalldii ®  CMsT4aTh
KOH(JIMKTHI;

- Pa3BCPHYTO M JIOTUYHO H3JIAraTb CBOKO TOYKY 3pCHUA C
HMCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB,

- yMeThb paclo3HaBaTb (PU3MUECKUE  SIBICHUS
(mporecchl) U OOBACHATH UX HAa OCHOBE M3YUEHHBIX
3aKOHOB:  PaBHOMEPHOE M  PABHOYCKOPEHHOE
OpSIMOJIMHEMHOE JIBUKEHUE, CBOOOJHOE IaJIeHue
TeJ, JBW)KEHHE 10  OKPYKHOCTH, HMHEpIMs,
B3aUMOJIEMCTBHE TeJ, KojeOaTelnbHOE JBUYKEHHE,
pE30HAaHC,  BOJIHOBOE  JBIKeHHE;  Tuddy3us,
OpOYHOBCKOE JIBUYKEHHE, CTPOEHUE >KUIKOCTEH U
TBEpABIX TeJ, HW3MEHeHHe oO0bemMa Tel MpHU
HarpeBaHuu (OXJIAXJIEHUH), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOH/IEHCallus, IUIaBJICHHE,
KpUCTaJJIM3allus, KWUIIEHHWEe, BJIAXKHOCTh BO3/yXa,
CBS3b CpEIHEH KWUHETHMYECKON DSHEPruu TEIJIOBOIO
JBIDKEHUSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NOBBIIIEHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUM B
3aKpBITOM COCyZ€, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHHMS Ta3a B M30IIpOLEccax; EKTpU3alus Tel,
B3aMMO/JICIICTBUE 3apsA0B, HarpeBaHHUE MPOBOJHUKA
c TOKOM, B3auMo/IeiicTBHE MarHuTOB,
AJIEKTpOMarHuTHas WHTYKIHS, JeiicTBre
MarHuTHOTO TOJIi Ha TMPOBOAHMK C TOKOM U
JBUKYUIUICS 3apsf], 2JIEKTPOMAarHUTHBIE KOJIeOaHUs
U BOJIHBI, MIPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETA,
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OTpaKeHHE, peIOMIICHUE, UHTEphEPEHIIHS,
TUGPaKIUs U TOJSpU3aIlHsl CBETa, TUCTIEPCHUs CBETA,
(dhoTtoanekrpuuecknii 3HPexT, CBETOBOE IdaBJICHHE,

BO3HMKHOBEHHME JIMHEMYAaTOro  CHEeKTpa aroma
BOJOPOJa,  €CTEeCTBEHHass M  HMCKYCCTBEHHas
PaIMOAKTUBHOCTb;

OK 06. IIposiBIsATh TpaxaaHCKo-

MATPHOTHIECKYIO MO3HIIMIO,
JCMOHCTPHPOBATh  OCO3HAHHOE
IIOBEICHUE Ha OCHOBE
TPaTUIIMOHHBIX

OOIIIEUYEITOBEUECKUX IICHHOCTCH, B
TOM quCIIe c Y4ETOM

rapMoHu3aly MCKHAIIMOHAJIbHBIX
H MCKPCIUTHO3HBIX 0THOH.I€HPII>1,
IMPHUMCHATH CTaHOapThI
AHTHKOPPYIIIUOHHOI'O TIOBEACHU

B o0s1acTu rpakaaHCKOro BOCHHTAHUSA:

- OCO3HaHWE OOYYaIOIIUMHUCS POCCHUUCKOW TpakIaHCKOU
UJCHTUYHOCTH;
- LEJICHANIPaBJICHHOE pPa3BUTUE BHYTPEHHEH  IMO3ULIUU

JIMYHOCTA Ha OCHOBE JIyXOBHO-HPABCTBEHHBIX LEHHOCTEH
HaponoB Poccuiickoii denepanuu, HUCTOPUYECKUX U
HalMOHAJIbHO-KYJIBTYPHBIX TPAJAULIUMI,

(dbopMHUpOBaHHE CHUCTEMBI 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYILIUOHHOTO MHUPOBO33PEHUSI,
MIPABOCO3HAHUS, JKOJOTHUYECKOW KYJIBTYPhI, CIOCOOHOCTH
CTaBUTb LEIHU U CTPOUTH KU3HEHHBIE TIJIAHBI;

- OCO3HAaHHWE  CBOMX  KOHCTUTYLIMOHHBIX  IpaB |
00s13aHHOCTEH, YBaXKEHHUE 3aKOHA U IPABOIIOPSIKA;

- TIpUHSTHE TPAIUIIMOHHBIX HaI[HOHAJILHBIX,
00I1eueI0BeUYeCKUX TYMAHUCTUYECKUX U JEMOKPATHUECKUX
IIEHHOCTEI;

- TOTOBHOCTh TPOTHBOCTOSITH  MJICOJIOTUM  DKCTPEMHU3MA,
HaITMOHAJIN3Ma, KkceHodoOuu, JIUCKPUMHUHAIUN o
COIMAJIBHBIM, ~ PEJIUTHO3HBIM,  PAaCOBBIM,  HAIIMOHAJIBHBIM
MpU3HAKaM;

- TOTOBHOCTH BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpECax
Tpa’kKIaHCKOTO OOIIEeCTBa, Y4acTBOBaTh B CaMOYIPABICHUU B
0011e00pa3oBaTeTbHON OpPraHu3alud U JCTCKO-FOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aUMOJICHCTBOBAThH C COIUATILHBIMU WHCTUTYTaMU
B COOTBETCTBUU C UX PYHKIIUSAMU U HA3HAUYCHUEM,

- TOTOBHOCTH K  TYMaHUTApHOM ©  BOJIOHTEPCKOU

- chopMHUpOBATh YMEHHSI MPUMEHSITH MOJy4YCHHBIC
3HaHUS JUISI OOBSCHEHUS YCIOBUH IPOTEKaHUS
(bU3UYECKUX SBICHUN B TPHUPOAC U IS TPUHSTHS
MIPAaKTUYECKUX PELICHUN B IIOBCEAHEBHOM KU3HU JUISA
obecrieueHrss 0O€30MAaCHOCTH TIPU  OOpAIIEHUU C
OBITOBBIMU npudopamu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHHUSI 3I0POBbSI U COOTIOACHUS
HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOUICH
cpene; TOHUMaHWE HEOOXOJMMOCTH TNPUMCHECHHS
JIOCTHOKEHUN buzuku " TEXHOJIOTUH s
paIrMOHAIBHOTO MPUPOJIONOJIb30BAHUS;
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JIESITENIbHOCTH;

B o0s1acTH NATPHOTHYECKOT0 BOCTIMTAHUSA:

- c(hopMHPOBAHHOCTh POCCHICKOM rpak1aHCKOM
UJCHTUYHOCTH, NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HApony,
4yBCTBA OTBETCTBEHHOCTH Iepes, PouHOM, ropocTy 3a CBOU
Kpai, cBOI0O PonuHy, CBOM S3BIK M KYJIBTYpY, HPOLUIOE H
HacTosIllee MHOTOHAIIMOHAILHOIO Hapoia Poccuy;

- ILEHHOCTHOE OTHOLIEHUE K FOCYJIapCTBEHHBIM CHMBOJIAM,
WCTOPUYECKOMY M TPUPOJHOMY HACIENUIO, IaMATHUKAM,
TpaguuumsaM HaponoB Poccuu, noctrxkenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

ujieiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIY)KEHUIO W 3alllUTe
OteuecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y; OCBOCHHBIE
00y4aroIMMHKCS. MEXKIIPEAMETHBIC MOHATHS U YHHBEPCAIbHbIC
yueOHble  JeHCTBUS  (pEeryisTUBHBIC, TO3HABATEIbHBIE,
KOMMYHHUKaTHBHbIE);

- CIOCOOHOCTh HMX WCHOJIb30BaHHMS B TI03HABATEIHLHOH |
COLIMAJIBHOW NPAKTHKE, T'OTOBHOCTH K CaMOCTOSTEIBHOMY
IUITAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOW NesTeIbHOCTH,
OpraHu3aluu y4eOHOro COTPYJHHYECTBA c
NearoruyeckuMU  pabOTHUKAaMM W CBEPCTHUKAMH, K
Y4YacTHIO B MOCTPOCHUU MHIUBUAYAJIbHON 00pa30BaTebHON
TPAeKTOPHH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE0BATEILCKOM,

HpOCKTHOfI M COLIMAIIbHOM IESITENhHOCTH;

OK 07. ConelicTBOBaThL
COXPAHEHUIO OKPYKAIOIIEH CpeIpl,
pecypcocOepeKeHnt0, MPUMEHSITh
3HaHHUA 00 W3MEHEHUW KJIMMarTa,

IIPUHIAIIBI OepeXIMBOTO
MIPOU3BO/ICTBA, 3¢ HeKTHBHO
JEWCTBOBAaTh B YpPE3BbIYAMHBIX
CUTYaIUAX

B o0s1acTH 3K0JI0rHYECKOT0 BOCIIUTAHMS:

- chOpMHPOBAHHOCTH HKOJIOTMUECKOHN KYJBTYPBI,
IMMOHUMAaHHEC BIIMAHUA CONUAIIBHO-3KOHOMUYCCKHUX IMPOLECCOB
Ha COCTOSHUE NPUPOJHOM U COLMAIBHON CpEIbl, OCO3HAHHE
IJI00aJIBHOTO XapaKTepa 3KOJIOrMYeCKUX MpolieM;

- IUIAHMPOBAaHHUE M OCYLIECTBIICHHUE JICHCTBUI B OKPYKAIOLIEH
Cpelle Ha OCHOBE 3HAHHUs ILEJIed YCTOWYMBOIO pa3BUTHUSA

- copmupoBaTh yMEHHS NPUMEHSTH MOIYYECHHBIE
3HaHUS JUIsI OOBSICHEHUS YCIOBHM MpPOTEKaHMSA
¢u3nuecKux SBICHUM B NpUpPOAE M JUIS HPUHSITUS
MPAKTUYECKUX PELICHUH B MOBCEIHEBHOM KU3HM [T
oOecnieueHrs O€30MacHOCTH TpU OOpalleHUu ¢
OBITOBBIMU npudopamu u TEeXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 37I0POBbSI M COOTIOICHUS
HOPM DKOJIOTHYECKOT0 IOBEJIEHHUs] B OKpY’Kalolen
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YeJI0BEYECTBA,

- AKTUBHOE HEIpPUATUE JEUCTBUM, IMPUHOCALIMX BpeX
OKpYXKaroIlEeH Cpese;

- yMeHue IIPOTHO3UPOBATh HeOIaronpusTHHIE

DKOJIOTUYECKUE IOCIEACTBUSA IIPEIIPUHUMACMBIX JEHCTBUM,
IIPEAOTBPAILATh HUX;

- paclUMpeHHE  OIbITa  JEATEIBHOCTH
HAIIPaBJIICHHOCTH HA OCHOBE 3HAHUI 10 (PU3HKE;

SKOJIOTHUECKOH

cpene; TIOHMMaHHE HEOOXOIUMOCTH TPUMEHEHUS
JOCTHKEHUN ¢busuku Hu TEXHOJIOTUH s
PalMOHATIBHOTO MPUPOIONOJI30BAHUS;

IIK 1.1. dopmupoBaThH
QJITOPUTMBI pa3paboTku
MIPOTrpaMMHBIX MOyJIei B
COOTBETCTBUM C TEXHUYECKUM
3aJlaHuEM

B yacTH rpa:kiaHcKoro BOCUTAHUS:
- HWHTEpeC K pa3muHbiM cdepam mpodeccHnoHATEHOMI
JeSITEIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOP

Oyaymeit mnpodeccun U peaqu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHBI;
Osianenue YHHBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJILHBIMH I CTBUSIMH

a) 0a3oBble JIOTHYECKHUeE IeiiCTBUS:

- CaMOCTOSITEIbHO (OPMYIMPOBATH M AKTYaJIM3UPOBAThH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJHBATh W

CYyIIECTBEHHBIN IIpU3HAK

OCHOBAHUsA JJIA KJ'IaCCI/I(I)I/IKaI_II/II/I u

O606H_ICHI/I$I; BBISABJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPCUUS B

CpaBHCHUH,

paccMaTpruBACMBbIX ABJICHUMAX,

- BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B
pacCMaTpUBACMBIX SIBJICHUAX
0) 0azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

- CIIOCOOHOCTH U TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOUCKY

MCTOJOB PpPCIICHUA TMPAKTHUYCCKUX 3aaad4, IMITPHUMCHCHUIO
Pa3JIMYHBbIX MCTOAOB IIO3HAHU;

- BBISIBJIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3U n
AKTYaJIM3UPOBATH 3aaavy, BBIIBHUI'aTh TUIIOTE3Y €c

pelIeHts, HaXOAUTh apIyMEHTHI [T JOKa3aTeIbCTBa CBOUX
YTBEP)KJCHHH, 337aBaTh MapaMeTpbl M KPUTEPUH PEILICHHUSL.

- chopmupoBaTH YMEHUS pPelIaTh PACYCTHHIC 331291
C SIBHO 3aJJaHHOM (PU3UYECKON MOJIEIBIO, UCTIOJIb3YS
¢u3MYecKne 3aKOHbI M TPHUHIUIBI, HAa OCHOBE
aHalM3a YCJOBHs 3aJaud BbIOUpaTh (HU3HUECKYIO
MOJCINIb, BBIACHATh (PU3MUECKUE BEIMYUHBI U
dbopMynbl, HEOOXOAMMBIE ISl €€  pEIleHus,
MPOBOJUTh PACUYETBl M OLEHUBATH PEAIbHOCTH
MOJIyUEHHOT0 3HA4YeHUS (PU3NYECKOW BEIUYUHBL
pemarb  KAueCTBEHHbIC  3aJladyd,  BBICTpAuBas
JIOTHUYCCKH HEMPOTHUBOPEYUBYIO LEMOYKY
pacCy)I€HHIl C OMOpOM Ha W3YyYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHUS;

- BJIAQJETh 3aKOHOMEPHOCTSMH, 3aKOHaAMU U
TeopusMHU (3aKOH BcemMupHoro tarotenus, [, 11 u III
3aKOHBI Hrrorona, 3aK0H COXpaHEHUS
MEXaHUYECKOW  DJHEpPruU, 3aKOH  COXPaHEHUs
VMITYJIbCA, TPUHUMUIT CYNEPNO3UIMA CUJI, TPHHLIMIIT
PaBHOIIPABHOCTH HMHEPLMAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUYECKYI0O ~ TEOPHIO  CTPOSHHS
BEUIECTBA, Ta30BbIE  3aKOHBI, IIEPBBIA  3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHHSI 3JIEKTPUUYECKOTrO
3apsiaa, 3akoH Kysona, 3akoH Oma 11 yyacTka 1ery,
3ak0oH Oma JJ1s1 TIOJTHOM JIEKTPUYECKOW IENH, 3aKOH
Jxoyna-Jlenua, 3aKOH AIIEKTPOMArHUTHON
WHIYKIMM, 3aKOH COXPAHEHMsI DSHEPruu, 3aKOH
MPSIMOJIMHEMHOTO  PACIPOCTPAHEHUS] CBETA, 3aKOH
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OTpa)XKEHMsI CBETa, 3aKOH MPEIOMIICHHS CBETa; 3aKOH
COXPAHEHUS] SHEPrUM, 3aKOH COXPAHEHHs] HMITYJIbCa,
3aKOH COXPaHEHHs JJIEKTPUYECKOrO 3apsiia, 3aKOH
COXPaHEHHUSI MAaCCOBOI0 YKca, MocTynaTsl bopa, 3akoH
PaIMOAKTUBHOTO pacraza);

IIK 2.2. BbINOIHATh UHTETPALIHIO
MozayJen B [IpOrpaMMHOE
oOecreueHue

B uacTn IPakKaAaHCKOIo BOCIIMTAHUA:
- TOTOBHOCTbH K aKTHUBHOM JCATCIIBHOCTH TEXHOJIOTHYECKON 1
COHHaHBHOﬁ HaIpaBJICHHOCTH, CIMOCOOHOCTD HHUIUHUPOBATD,

IUIAHUPOBaTb U CaMOCTOSATENBHO  BBIIOJHATH — TaKylo
NeSITebHOCTD;
OBianenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU

M03HABATEJILHBIMU AeCTBHAMH

a) 0a3oBble JIOTHYECKHeE JIeHCTBHUS:

- CaMOCTOSITENBbHO (HOPMYNIUPOBATh M aKTyalW3UpOBaTh
npo0JieMy, paccCMaTpuUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIHMBATh CYIIECTBEHHBIN IPU3HAK WIIH
OCHOBAaHHUA JJIA CpaBHCHI/IH, KJIaCCI/I(bI/IKaIII/II/I u
00001ICHUS;

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- yMeThb TMEpPEeHOCUTh 3HAaHUS B T[O3HABATEIbHYIO U
MPAKTUYCCKYIO O6J'IaCTI/I KUBHEACATCIIBHOCTH,

- yMeTh HMHTETPHPOBATh 3HAHUA U3 PaA3HBIX NPEIMETHBIX
oOJracTen.

- BBIBUTaTh HOBBIE HJEU, IMpeAjaratb OpPHUTHHAIbHbBIE
noaXoabl U pCIICHUA

- CTaBUTh  MpoOJeMbl U
AJIBTCPHATHBHEBIC PCIICHHA.

3alayd,  JOIMYCKarouIue

- cOopMHUPOBATh NPENICTABICHUS O POJI U MECTE (DH3UKU
U aCTPOHOMHHM B COBPEMEHHOW HAy4yHOW KapTUHE
MHpa, O CcHCTeMooOpa3ywImield ponu (U3UKH B
pa3BUTHM  €CTECTBEHHBIX  HAyK, TEXHUKA H©
COBPEMEHHBIX TE€XHOJIOTHUM, O BKJIAJIE POCCUMCKUX W
3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
NOHUMaHWEe (PU3UYIECKON CYIIHOCTH HAOJII01aeMbIX
SIBICHUM MHUKpPOMHpa, MaKpOMHpa M MEramupa;
MOHUMAHUE POJU AaCTPOHOMHH B TMPAKTHUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M JaJbHEWIIEM HAy4HO-
TEXHUYECKOM  pPa3BUTUH,  POJIU bu3uKu B
dbopMupoBaHuM Kpyrozopa u (YHKIMOHAIBHOU
rPaMOTHOCTH YeJOBEKa JJIsl PEIICHUS MPAKTUYECKUX
3aja4;

- yMETh YYMUTHIBaTh TpPaHUILbI MIPUMEHEHUS
M3y4YEHHBIX (U3UYECKUX MOJENEH: MaTepuaibHas
TOYKa, MHEpLHUaJIbHAsl CUCTEMa OTCUETa, UICATbHBIN
ra3; MOJEJIM CTPOCHHUSI Ta30B, KUIAKOCTEH M TBEPIBIX
T€J, TOYEYHBIM DSIIEKTPUUECKHN 3apsl, saepHas
MOJIeJIb aTOMa, HYKJIOHHas MOJENb aTOMHOTO sjpa
pH perieHny GU3NIECKuX 3a/1ay.
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2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJbHON JUCIATLIAHBI

2.1. O0bem 00111e00pa30BaTeIbLHOIN AUCIUNIMHBI H BUIbI Y4eOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

O6Bem 006pa3oBaTeIbHON MPOrPaMMBbl AUCITUTUTHHBI 136
B TOM YHUCIJIE:

TEOPETUYECKUE 3aHITUI 74

71a00PaTOPHO-TIPAKTHUYECKUE 3aHSATHUS 48
[IpodeccronanbHO OpHEHTHPOBAHHOE COJIEPKAHUE 54
B TOM YHCIIE:

TEOPETUUECKUE 3AHITHUS 36

MIPAKTUYECKUE 3aHATHUS 18
Koncynpranmu 8
ITpomerxyTounas arrecranus B popme dK3aMeHa 6
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2.2. TemaTnyeckuii MJIaH U Co/iepP:KaAHNE TUCIUIIUHBI

HpHMep TEMATHUYCCKOI'O IIJIaHa C HpO(bCCCI/IOHaJ'IBHO'OpI/IeHTI/IPOBaHHHM COJACPKAHUEM, paCCPCAOTOUYCHHBIM 110 pa3aciiaM U TEMaM.

dopmupyembie 001Iue 1

HaumenoBanue pa3nenoB u Copepxanue yueOHOro MaTepuaia (OCHOBHOE U MPOPECCHOHATBHO- Ob6beMm
TEeM OPUEHTHUPOBAHHOE), JTA0OPATOPHBIC U MPAKTHUECKUE 3aHATUS 4acoB npoeccuonaLpie
KOMTICTCHITHH
1 2 3 4
1 cemecTp
Benenue. Coaep:xxaHue yueOHOro MaTepuaa/mpogeccuoHaJIbHO-OPUEHTHPOBAHHOE 2 OK 03
Du3uKa 1 METOIbI coJepKaHme: OK 05
HAYYHOI'0 MO3HAHUS ®dwusuka — QyHIaMEHTaJIbHAS HAayKa O MpHpojie. ECTeCTBEeHHOHAYUHBI METO.T
MO3HAHUS, €r0 BO3MOKHOCTH W TPAHMIIBI NMPUMEHHUMOCTH. DKCIEPUMEHT H
TEopHs B pOLECcCce MO3HaHUs PpUpoibl. MoenpoBaHue PU3NYECKUX SIBICHUI
U TporeccoB. Ponb JKcepuMeHTa W TEOPHUH MPUMEHUMOCTH (PH3UYECKUX
3akOoHOB U Teopuil. [Ipuniun cootBeTcTBus. [loHsATHE O QU3MUECKON KapTHHE
mupa. [TorpentHocTy n3MepeHnit (GU3MIECKUX BEIMYMH. 3HAYCHUE (PU3UKU MTPU
ocBoenun npodeccun / cnenuansaoctd CI1I0™
Pa3znes 1. Mexanuka 12(2/2) OK 01
Coaep:xanue yueOHOIro MaTepHaJia: 4 OK 02
Tema 1.1 MexaHndyeckoe  JBWDKEHHE WM €ro  BHABL ~ MarepuaibHas  TOYKa. OK 03
OCHOBDBI KHHEMATHKH OTHOCUTETBHOCTh MeXaHudeckoro nBkeHus. Cucrema otcueta. [IpuHIun OK 04
otHocutenpHoCTH [ammest. CriocoObl OMHCAHUSI JIBMKCHUS. TpPacKTOPHSL. OK 05
ITyts. Ilepememienne. PaBHOMepHOEe mNpsamonuHeiiHOe IBHXkeHHE. CKOPOCTb. OK 06
MrHoBeHHas U cpeaHss CKOpoCTH. YckopeHue. [IpsMoInHenHoe NBUKEHUE C OK 07
MOCTOSIHHBIM YCKOpeHHEM. J[BUXKEHHE ¢ MMOCTOSIHHBIM YCKOPEHUEM CBOOOHOTO IIK 1.1
najsieHusi. PaBHOMEpHOE MBM)KEHHE TOYKH 10 OKPYKHOCTH, YTIJIOBasi CKOPOCTb.
LlerTpocTpemuTenbHoe yckopenue. Knnemaruka abcoslloTHO TBEPIOTO Tela.
Tema 1.2 Coaep:xanue yueOHOIro MaTepHuaJia: 4
OCHOBBI THHAMHUKH OcHoBHas 3amaya nuHamuku. Cuma. Macca. 3akoHbl MexaHuku HproToHa.
Cunel B mpupoge. Cuna TSKECTH W CHJIA TATOTEHUSA. 3aKOH BCEMHUPHOIO
Tsarorenus. [lepBas kocMu4eckasi CKOpOCTh. [[BMKEHHE TUTAHET U MAallbIX Tell.
Conneunoii cucremsl. Bec. HeBecomocTs. Cuitbl ynipyroctu. CHiibl TEpHUS.
Tema 1.3 Coaep:xxaHue yueOHOTo MaTepHuaJia: 4
3akoHbl coxpanenusi B | Umnynvc mena. Hmnynsc cunvl. 3akon coxpanenus umnynsca. PeakTuBHOE
MeXaHUKe nBrkeHne. Mexanuueckas pabota M MOMHOCTh. KuHeTnueckas sHeprus.
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[TorennuanbHas SHEprusi. 3aKOH COXpaHEHHUs] MeXaHW4yeckol sHepruu. Pabora
CHJIBI TSDKECTM M CHibl ynpyroctd. KoncepBartusHble cwuibl. Ilpumenenue
3aKOHO06 coxpaHeHus. VICIONIb30BaHUE 3aKOHOB MEXAHUKHU Ul OOBSCHEHUS
JBIDKEHUS HEOECHBIX TeJ W U1 PA3BUTHA KOCMMUYECKUX HCCIIECAOBAaHUM,
I'PAHMIIBI IPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH.

Pewenue 3a0au ¢ npogheccuonanvnoli HanPaAsIEHHOCHbIO

2

2 cemecTp

Paszgea 2. MoJjiekyJsipHasi (pM3uKa 1 TEPMOIUHAMHUKA

20 (10/2)

Tema 2.1
OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKOH Teopuu

Conep:xanue yueOHOTro MaTepuaJia:

OcHOBHBIE NIOJIO’KEHUS MOJIEKYJISIPHO-KHUHETUYECKON Teopuu. Pa3zMepsl u Macca
MOJIEKYJl M  aroMoB. bpoyHoBckoe nBwkeHue. Cunbl U DHEPIus
MEXXMOJIEKYJIIPHOro B3auMoJeicTBus. CTpoeHHe TIa3000pa3HbIX, XKUAKUX U
TBepAbIX Ten. MWpeanbHblii ra3. JlaBmenue raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON TEOpuU rasoB. Temnepamypa u ee usmepenue.
Tepmoounamuueckan  wikana  memnepamypvl. AOCONIOMHBIL  HYIb
memnepamypol. Temnepamypa 36e30. CKOpOCTU ABMKEHHMSI MOJIEKYNI U HX
U3MEpPEHUE. YPABHEHUE COCTOSHUSA MIEaNbHOro rasa. Msompoueccsl U ux
rpaduxu. ["'a3oBbie 3aK0HbI. MoJisipHas Ta30Bast MOCTOSIHHAS.

6

JlabopaTropHble 3ajaHus:
JlabopaTtopHnast pabota Nel. VM3ydeHnne oHOTO U3 U30IMPOIECCOB.

Tema 2.2
OcCHOBBI TEPMOANHAMHKH

Conep:xkaHue y4eOHOTro MaTepuaJa:

Buympennsaa snepeua cucmempl. BHYTpEeHHsSI SHeprusi HJICaTbHOTO rasa.
PaboTa u Teruiora xak (GopmMbl nepeaayd dHEpruu. TerioeMKoCTh. Y enbHas
TerI0eMKOCTh. KonndecTBo TemoTsl. YpaBHEHHE TeroBoro Oananca. Ilepsoe
Hayalo  TEpMOJMHAMUKH. AnumabaTHelii  mporecc. Brtopoe — Hauano
tepMoauHaMUKH. IIpunyun Oeiicmeuna mennogoii mawunvl. Tennoewie
oguzamenu. KII/I mennosozo oeuzamensn. XonoaunbHble MamuHbl. OxpaHa
IPUPOJBI.

Tema 2.3

Conep:xkaHue yueOHOIro MaTepuaJa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 2.2
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ArperaTHbie COCTOSTHUS
BellecTBa U (pazoBbie
nepexo/abl

Hcnapenue u koHaeHcauus. HacwleHHbI ap U ee CBOWCTBa. AOCONIOTHAs U
OTHOCHUTEJIbHAsl BIAXKHOCTH Bo3ayxa. [IpuOopbl s omnpeneneHus BIaXXHOCTU
Bo3ayxa. Touka pocwl. Kurnenue. 3aBUCHMOCTb TeMIIEpaTypbl KHUIIEHHS OT
naBineHusa. Kpurthdeckoe cOCTOSIHHME BeEIIEeCTBA. XapaKTEPUCTHKA KHJIKOTO
cocrosiHusl  BemiecTBa.  [IOBEpXHOCTHBIM  CIOM  KUAKOCTU.  ODHEPIUs
MIOBEPXHOCTHOIO ciosA. bnmxuuil nopsanok. IloBepXHOCTHOE HaTsSKEHUE.
CmauuBanue. SIBneHue Ha TpaHUIE JKUJKOCTH C  TBEPIAbIM  TEJIOM.
Kanwusipaele siBneHus. XapakTepUCTUKAa TBEPAOTO COCTOSIHUS BEILECTBA.
Kpucmannuueckue u amopguvie mena. Ynpyzue ceoiicmea meepovix mes.
3akon ['yka. Mexanudeckue cBoWcTBa TBepAbIXx Ten. Ilnactuueckas
(ocrarounast) npedopmanusi. Tennoeoe pacwiupenue meepoviX men U
scuokocmeit. Korgppuuuenm nuneiinozo pacwupenusn. Korgpgpuyuenm
00veMHo20 pacwiupenusn. Yuem pacuwiupenus 6 mexHuke. IlnaBneHue.
VYnenbnas temsorta miasieHus. Kpucramnmzauus. [Ipaktuyeckoe npumMeHneHue
B TIOBCETHEBHOM XM3HU (DU3MYECKHUX 3HAHUA O CBOWCTBAX ra3oB, KUIKOCTCH H
TBEPJBIX TEJ

Pewenue 3a0au c npogheccuonanvHoli HanPaAIEHHOCMbIO

2

JlabopaTopHbIe 3a1aHusA:
JlaGopaTtopHnast pabota No2 OnpeneneHue BIaXHOCTH BO3AyXa.

2

Pa3nes 3. DieKTpoAMHAMHUKA

42(14/8)

Tema 3.1
DJleKTpHYeCKOoe IoJie

Conep:xaHue y4eOHOr0 MaTepuaJia:

ONEeKTpUYECKHE 3apsipl. OJIEMEHTapHbIA SJIEKTPUUYECKUM 3apsi. 3aKoH
coxpaHeHuss 3apsiia. 3akoH  KymoHa.  DnexkTpudeckas — MOCTOSHHasl.
OnekTpuueckoe mnoje. HampsskeHHOCTh 3nekTpuyeckoro mods. [lpuHnmn
cynepno3uiuu nosiei. IIpoeoonuku 6 snekmpuueckom none. /[uziekmpuku 6
anekmpuueckom none. Ilonapuzayus oOudrnekmpuxos. Pabora cun
anekTpudeckoro noss. [loreHuman. PasHocTe moteHnumanoB. CBs3b MEXKIY
HalpSKEHHOCTBIO W PA3HOCTBIO TMOTEHIHUAIOB  AJIEKTPUUYECKOTO  TOJIS.
Dnekmpoemxocme. Eounuyut IIEKMPOEMKOCMU. Konoencamopeor.
Coedunenue Konoencamopoeé 6 oOamaper. Iuepeus  3aAPAHCEHHO20
KOHOeHcamopa. OHeprus 3IIEKTPUYECKOTO OJISI. Ilpumenenue
KOHOeHCcamopoe.

6

Pewenue 3a0au c npoghpeccuonanvhoii HanpagIeHHOCMbIO

JlaGopaTopHble 3a1aHus:
JlaGopatopHass pabora Ne3  OmpeneneHue  BIIEKTPUUYECKOW  €MKOCTH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 2.2
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KOHICHCATOPOB

Tema 3.2
3aKOHBI MOCTOTHHOIO
TOKA

Conep:kaHnue y4eOHOT0 MaTepuaJia:

YcnoBus HeOOXOAUMBIE ISl BOSHUKHOBEHUS U TIOICPKAHUS SJICKTPHUSCKOTO
Toka. Cuna TOKa W IUIOTHOCTH TOKa. 3akoH Oma [ais ydacTka LeMu.
3aBUCUMOCTh 3JIEKTPUYECKOTO COIMPOTHUBJICHUS OT Marepuana, JIMHBI U
IUIOUIA/I TIONIEPEYHOTO CEUEHUs MPOBOIHUKA. 3A8UCUMOCHLL IIEKMPUYECKO20
conpomueneHus npoeoOHuKoe om memnepamypvl. Temnepamypuoiit
KoIppuyuenm conpomuenenusn. Ceepxnpoeooumocms. Pabora U MOIIHOCTH
MOCTOSIHHOTO TOKa. TeroBoe jelctBue Toka. 3akoH J[xoyms-Jlenia.
ODNEKTPOABMKYIAas CUJla MCTOYHMKA TOKAa. 3akoH Oma i TOJIHOM LienH.
Inexmpuueckue uenu. Ilapannenvnoe u nocinedosamenvHoe coeOUHEHUE
npoeoonukos. 3axonwvt Kupxzogpa ona y3zna. Coedunenue ucmouHuxog
INIeKMPU1eCcKol IHep2uu 6 damapero.

Pewenue 3a0au ¢ npogheccuonanvbHoll HANPAGIEHHOCMbIO

JlabopaTopHble 3aHATHUS

Jlaboparopunas pabora Ned Omnpenenenue TepMudeckoro kodgpduirenrta
COINPOTUBIICHUS MEHU.

JlaGopatopHast pabora Ne5S Mzmepenue DJIC U BHYTPEHHEro CONPOTHUBICHMS
MCTOYHUKA TOKA.

JlaGopatopHass pabota Ne6 I3yueHue 3aKOHOB IOCIEIOBATEIbHOIO H
NapajuIeIbHOTO COEAMHEHUH TPOBOHUKOB.

JlaGopatopHast pabora Ne7 HccienoBaHue 3aBHCHMOCTH MOIIHOCTH JIAMIIBI
HaKaJMBaHUs OT HANPSHKEHUS Ha €€ 3aXKuMax.

Tema 3.3
DJIeKTPUYECKHH TOK B
pa3IMYHBIX cpeaax

Conep:xkaHue yueOHOTro MaTepuaJa:

DNeKTpUYecKHii TOK B MeTallaX, B DJJEKTPOJIHMTax, Ta3ax, B BaKyyMe.
OnekTponu3. 3akoH 3nekTponu3a Papajes. INEKTPOXUMHUUECKUNA SKBHBAIICHT.
Buner  rasoBeix  paspspoB.  TepmoanexkTpoHHas — smuccus.  [lmasma.
Onekmpuueckuii. mox ¢ noaynposoonukax. Cob6cmeennas u npumecnas
npoeooumocmu. P-n nepexoo. Ilpumenenue  noaynpoeooHuKos.
Ilonynposoonukoswvie npudopul.

Tema 3.4
MarbuuTHoe 1moJjie

Conep:xkaHue y4eOHOIro MaTepuaJa:

Bektop WHAYKIMM MAarHUTHOTO moJisl. HampspkeHHOCTh MarHUTHOTO TOJIA.
JlelicTBU€ MarHMTHOIO TMOJISI HA MPAMOJMHEHHBIA TPOBOJHUK C TOKOM.
B3aumoneiicteue TokoB. Cuima Awmmnepa. Ilpumenenue cuibl  Amriepa.
MarnuTHblii morok. PaboTta mo mnepeMmemeHH0 NPOBOJHHKA C TOKOM B
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MarHuTHOM moJie. JlelicTBe MarHUTHOTrO TMOJIsl HAa JABWXKYyIIeucs 3apsa. Cuna
Jlopenua. Ilpumenenue cunel Jlopenua. OnpeneneHue yAenabHOIO 3apsija.
MarnuTtHble cBOMCTBa BemlecTBa. MarHuTHas mnpoHunaemMoctb. ConHeuHas
AKTUBHOCTbH U €€ BiHsHue Ha 3emit0. MarHuTHele OypH.

Pewienue 3a0au c npogheccuonanvHoii HanpaeIEeHHOCMbIO

Tema 3.5
DJIeKTPOMArHUTHAS
HHIYKIUS

Conep:xanue yueOHOTro MaTepuaJia:

Henenue Inexkmpomaznumnou  undykyuu. llpaBuno Jlenna. 3axown
IIEKMPOMaZHUmMHou uHoykyuu. Buxpesoe Inekmpuueckoe none. I]IC
WHIAYKIUA B JBWKYIIMXCS INPOBOAHUKAX. SAeneHue camounOykyuu.
Hnoykmuenocmps.  DHEpruss  MArHUTHOIO  MOJs  TOKa.  B3auMocBs3b
AJIEKTPUYECKUX U MAarHUTHBIX NOJEH. Diekmpomaznumnoe nosne.

Pewenue 3a0au ¢ npogheccuonanvbHoll HanPaAGIEHHOCHbIO

2

JlaGopaTtopHble 3a1aHus:
JlaGopaTtopnast pabora No§ M3yuenue siBjeHUs 2JIEKTPOMArHUTHON UHIYKITUH.

2

Paznen 4. Kosre0anus 1 BOJIHBI

14(4/2)

Tema 4.1.
Mexannyeckoe
KOJIe0aHUSA U BOJHBI

Conep:xaHue y4eOHOro MaTepuaJa:

KoneGarenbnoe  nBmwxkenune. ['apmoHudeckue  koneOanusi.  CBOOOIHBIC
MexaHudeckue kojeOanus. IIpeBpalieHue »HepruM NOpU KoJeOATEIbHOM
JBHKECHHH. CBoOonHBIE  3aTyXarolue MEXaHUYECKHE Kose0aHusl.
Marematnyeckuii ~ mMasATHUK.  [IpyXKMHHBIM ~ MasATHUK.  BBIHY>XIEHHBIE
MexaHuuyeckue konebanus. Pe3onanc. [lomepedynble M TPOBOAHBIE BOJIHBI.
XapakTEepUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHHE.

4

Tema 4.2.
JIEKTPOMarHuTHbIE
K0Jie0aHUS M BOJHBI

Conep:kaHue y4eOHOro MaTepuaJia:

CBoOoOnIHBIE DIEKTpOMAarHUTHBIE Kojebanus. [IpeBpamieHue sHeprud B
KOJIe0aTeIbHOM KOHTYpE. dopmynna TomcoHna. 3aTyxaromue
AJIIEKTPOMATrHUTHBIE Kose0aHusl. I'eneparop HEe3aTyXarolumx
AJIEKTPOMArHUTHBIX KOJieOaHU. BRIHY)XI€HHBIC DIIEKTPUUECKUE KOJICOaHMsI.
[lepemennsblit Tok. ['eHepaTop nMepeMeHHOro Toka. EMKOCTHOE U MHIYKTUBHOE
COTPOTUBIIEHUSI NEPEMEHHOTO TOKAa. AKTHBHOE COIpoTHBIeHHE. 3akoH Oma
JUISE  DIIEKTPUYECKOW Iemu TepeMeHHOro Toka. PaboTta W MOIIHOCTh
MepeMeHHOTro Toka. Pe3oHaHC B anekTpudeckod nenu. Tpancghopmamopet.
Toku evicokoit wacmomnoi.

IHonyuenue, nepedaua u pacnpedenenue IeKmpoInepuu.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.1
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DNEKTPOMarHUTHOE TMOJe Kak OCOOBIH BUA MaTepud. DIEKTPOMArHUTHBIE
BOoHBL. CBOMCTBa 3JEKTPOMArHUTHBIX BOJH. BuoOpatop I'epua. OTKpBITHII
konebartenbHbl KOHTYp. M300perenue paano A.C. IlomoemMm. [lonsiTHE O
panuocBsizu. Ipunyun paouoceasu. llpumenenue 31eKmpoMazHUMHBIX 60JIH.

Pewenue 3a0au c npogheccuonanvHoll HANPAGIEHHOCMbIO 2
JlabopaTopHble 3aHSITHS: 2
JlaboparopHas pabota Ne9 Nzydenne paboTsl TpaHchopmaropa.
Paznen 5. Onruka 16(4/2)
Tema 5.1. Coaep:xxanue yueOHOro MaTepuaJa: 2 OK 01
IIpupona ceera Toyeunslii HCTOUYHMK cBeTa. CKOPOCTh pacHpOCTPaHEHHS CBETAa. 3aKOHBI OK 02
OTpakeHHs M mpejomieHus cera. CoNHEYHbIE U JIyHHBIE 3aTMEHUs [IpuHIum OK 04
I'toiirenca. IlomHoe otpakenue. Jlunzpl. [locTpoeHne n3o0paxeHus B JIMH3aX. OK 05
®opMya TOHKOM JMH3EL YBEIUYEHUE IMH3BL. 1 71a3 KaKk ONTHYECKas CUCTEMA. IIK 2.2
Ontuueckue mnpudopsl. Tenmeckombl. Cuna cBeta. OCBEMEHHOCTb. 3aKOHBI
OCBEILIEHHOCTH.
Pewenue 3a0au c npogheccuonanvHoll HanPaAIEHHOCMbIO 2
JlabopaTopHble 3aHATHSA: 2
JlabopaTtopusie padota Nel0 Onpenenenre mokasaTessi MPEIOMIICHHsI CTEKIIA.
Tema 5.2 Copepxxanue y4eOHOro MaTepuaJa: 4
BoJiHoBbIe cBOliCTBA Humepgpepenyusn ceema. Kozepenmnocmeo c6emoguix ayuyeil.
cBeTa Humepgpepenyua ¢ monxkux naenkax. Konvuya Hvromona. Hcnonvzosanue
unmepgepenyuu 6 nayke u mexnuke. Jludpakuus cpera. udpakuus Ha
Hiend B TapajulenbHBIX InydaxX. JudpakuuonHas pemetrka. [lomspusarus
nonepeuHblx BoaH. [lomynmsApusanus cBera. [[BOMHOE JIydenpernoMIICHHE.
Cnexmput noznouwjenusn. Cnexmpanvuviii ananu3. CIEKTpaJbHBIE KIIACCHI
3Be3d.  YubTpadguoneroBoe  uznydeHue.  MHbpakpacHoe — u3nmydeHue.
PentrenoBckue myun. Ux mpupoma u cBoiictBa. [llkama ameKTpoMarHUTHBIX
W3JTyYEHHUM.
JlabopaTopHble 3aHATHS:
JlaGopaTtopHnast pabota Nel1 OnpeneneHue JIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO 2
TUGPAKIIUOHHON PEIIeTKH.
JlaGopatopnast pabora Nel2 HaGmrogeHue CIUIONTHOTO W JIMHEWYATOTO 2
CIIEKTPOB.
Tema 5.3 Conep:kanue y4eOHOT0 MaTepuaJia: 2
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CnennanbHas Teopust
OTHOCHTEJIbHOCTH

JIBukeHne co CKOpocThlo cBeTa. [locTynaTsl TEOpHUHM OTHOCUTENBHOCTH M
CJIeAICTBUSA W3 HUX. VIHBapMaHTHOCTb MOJYJsl CKOPOCTH CBETa B BaKyyMe.
Ouneprust mokost. CBsi3b Macchl M SHEPrHM CBOOOJHON YacTUIBL. DJIEMEHTHI
PENATUBUCTCKON TMHAMUKH.

Paznen 6. KBantoBasi pusuka

10(2/2)

Tema 6.1
KBanroBasi onTuka

Conep:xanue yueOHOTro MaTepHaJia:

KBanroBas runoreza Ilmanka. TermmoBoe wu3nyuyenue. KopmyckyisipHo-
BOJTHOBOM Ayanu3m. DotoHbl. ['mnore3a ae bpoiiins 0 BOJHOBBIX CBOWCTBaX
gactun. CooTHomeHue HeompeaeneHHocTel ['eiizenOepra. JlaBneHue caera.
Xumnueckoe aerictsue csera. Onbitel I1.H. JlebeneBa u H.M. Baswunosa.
Domorgpgpexm. Ypasnenue Jinwimentna ona gomoirgpgexma. Buewinuii
domornekmpuueckuit  Ipgpexm. Buympennuit  gpomorgpgpexm. Tunwi
domornemenmos. llpumenenue pomoighgpexmoe.

4

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK.2.2

Tema 6.2
duzuka atomMa u
aTOMHOT0 s1Apa

Coaep:xxanue yueOHOro MaTepuaJia:

Pa3ButHe B3ris0B Ha CTpOEHUE BelecTBa. Moienu CTpOEHUST aTOMHOTO s1pa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAOpoJa. SlaepHas Monenb aroma.
Onerter J. Pesepdopaa. Moaens atoma Bogopoaa no H. Bopy. KsanToBbie
noctynatel bopa. Jlazepsl. PaguoakTHBHOCTB. 3aKOH paAMOAaKTUBHOIO pacraa.
PaguoaktuBHble npeBpamieHus. CrnocoObl HaOMIOAEHUS U perucTparuu
3apspkeHHBIX yactull. Oddekr Basmioa-UepenkoBa. CTpoeHHE aTOMHOTO
anpa. Jlepext Maccel, SHEPTUs CBA3M U YCTOMUMBOCTh aTOMHBIX s1ep. S nepHble
peakuuu. SlnepHas 3HepreTuka. DHEPreTUYECKHI BBIXOJ SIACPHBIX PEaKIMM.
HckyccTBeHHass paanoakTUBHOCTh. [lenenue Tsoxenbix saep. Llennas saepHas
peakuus. Ympasisgemas LenHas peakuus. SAnepHbiil peakrop. TepmosnepHbIit
cuHTe3. OHeprus 3Be3d. llomydeHuwe pagMOAaKTUBHBIX HW30TONOB U HX
IpUMEHEeHHEe. buosornueckoe  J€MCTBHE  paAUOAKTUBHBIX  H3JIyYEHUH.
DJIeMEHTapHbIE YaCTHUIIBI.

Pewienue 3a0au c npogheccuonanvnoii HanpPaeIEHHOCMbIO

Pasznen 7. Crpoenue Beenennoit

Tema 7.1
Ctpoenue CotHeUHOM
CHCTEeMbI

Coaep:xxaHnue yueOHOIro MaTepHuaJia:

Conneunas cucreMa. [InaHeTsl, m BUAUMOE ABMKECHUE. Marbie Tena COTHSUHOM
cucrembl. Cucrema 3emus-Jlyna. Connue. ConHeuHas akTUBHOCTh. McTOUHHK

OK 01
OK 02
OK 03
OK 04
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sHepruu CosHIA U 3BE3N.

OK 05

Tema 7.2 Conep:kaHnue y4eOHOT0 MaTepuaJia: 2 OK 06
IBosonus Beesennoi 3BE31bl, UX OCHOBHbIE XapaKTepUCTUKH. COBpEMEHHBIE NPEICTABICHUS O OK 07
MPOUCXO0XKACHUHU U 3BoOIUKM COJHIIA U 3BE3/1. DTalbl )KU3HU 3BE31T. MIleuHbIN
nyrb -Hama lamaktuka. Tunel ranaktuk. PaguoralakTMku M KBa3aphl.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Teopus bosbiioro
B3pbIBa. MacmrabHas cTpykTypa Beenennoii. MeraraigakTuka.
JladopaTopHbie padoThI: 2
Jlaboparopuas pabota Ne 13. M3yueHue kapThl 3BE3IHOTO HeOA.
KoncyabpTanuu 8
IIpome:xyTOUHASI ATTECTALMA: YK3aMEH 6
Bcero: 136
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1. MarepuajbHo-TeXHHYECKOe o0ecriedeHne peajn3anuu padoyeil mporpaMmal

Peanuzamust paboueii mporpaMmbl JIUCHUIUIMHBI  OOECIEYeHAa HAIMYUEM Y4eOHOM
ayJIUTOpUU 0011e00pa30BaTEIbHBIX TUCIUILINH.

O6opynoBanue y4eOHOM ayTUTOPUH:

- y4eOHO-HarsaHbIe TOCOOUs (KOMIUIEKThI y4eOHBIX TaOJHWIl, CTEHIIOB, CXEM, IIJIaKaTOB,
MOPTPETOB BHIIAIOIINXCS YUCHBIX B A3BIKO3HAHUA U JP.);

- JUIAKTUYECKUE MaTepualibl (3alaHus Ui KOHTPOJBHBIX padoT, I Pa3sHBIX BHUJIOB
OILICHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

- TEXHUYECKUE CpeICTBA O0OydeHHs (IIEPCOHAIbHBIA KOMIIBIOTED; MYJIBTUMEIUINHBIN
MPOEKTOP; UHTEPAKTUBHAS I0CKA, BHIXO]I B JIOKAJIBHYIO CETh);

- mporpaMMHOE OOecledyeHHe: IHUIEH3MOHHOE NPOrpaMMHOE OOecleueHrue OO0IIero u
crenuansHoro HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(GecrmaTHas Bepeusi) — cBoOOgHO-pacnpoctpansemoe [10.

3.2. UudopmanuoHHoe odecneyeHue peain3aluu padoyeil nporpaMmsbl
Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOM JUCIUIUIMHBI OMOJIMOTEYHBIH (HOHT
UMEET MeYaTHbIC, JICKTPOHHBIC 00pa3oBaTeIbHbIC M HH(POPMAIIMOHHBIC PECYPCHI.

3.2.1. OcHOBHBbIE HCTOYHHKHU

1. bopnoBckuii, I'. A. ®u3uka B 2 T. Tom 1: ydeOHOe mocobue IsI CpPEAHETO
npodeccuoHaibHOro obpa3oBanus / I'. A. bopmosckuii, 3. B. Bypcuan. — 2-¢ wu3a., uchnp. u
morn. —  MockBa:  WMspmarensctBo  IOpaiit, 2022. — 242c.—  (IIpodeccuonanshoe
obpazoBanue). — ISBN 978-5-534-09574-6. — Tekct : asmekrpoHHbld // OOpa3zoBaTeibHAS
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493265 (nara obpainenus: 25.08.2022).

2. bopnosckuii, I'. A. ®usuka B 2 T. Tom 2: ydeOHOE IOCOOHME ISl CPEIAHETO
npodeccuonansHoro obpaszosanus / I'. A. bopnosckuii, 3. B. Bypcuan. — 2-e wusn., uchnp. u
morm. —  MockBa: MspmarensctBo  IOpaiit, 2022. — 299c.—  (IIpodeccrnonamsroe
obOpazoBanue). — ISBN 978-5-534-09572-2. — Tekct : onektpoHHbli // OOpazoBaTenbHas
mwiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/493266 (mnarta obparmenus: 25.08.2022).

3. I'opmau, B. B. ®usuka: ydeOHOe mocoOue s cpeaHero mnpodeccHOoHaTbHOTO
oOpasoBanusi / B. B. T'opnmau. — 2-e wm3x., ucnp. u jgomn. — Mocksa : HM3gatensctBo FOpaiir,
2022. — 215 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-09366-7. — Tekcr :
ANEKTPOHHBIN /l OobpazoBatenbHast mwiardopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/492624 (nata oopamienus: 25.08.2022).

3.2.2. JlonoJIHUTEJIbHbIE HCTOYHHUKH

1. ['opnay, B. B. ®usnka. CamoctoarenbHas paboTa CTy/eHTa : yueOHOe Tocodue ams
cpennero npodeccuoHanbHOro oopazosanusi / B. B. 'opinau, H. A. UBanos, M. B. Ilnactuauna. —
2-e u3[., uctp. u aon. — Mocksa : M3garensctBo FOpaiit, 2022. — 168 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr : onexTpoHHBIH // OOpa3zoBarenbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/491641 (nara obpamenus: 25.08.2022).

3.2.3. NudopmannoHHbIe pecypchl

1. ®enepanbHblii LEHTp HH(POPMALIMOHHO-00pa30oBaTeNbHBIX pecypcoB [caift]. - URL :
www.UROKI (nara oopamenusi: 01.03.2023). — TekcT : 21eKTPOHHBIH.

2. @enepanbHBIA TEHTp HWH(GOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB [calT]. - URL :
fcior.edu.ru. (mara oopamienus: 01.03.2023). - TeKkCT : AIEKTPOHHBIH.

3. Poccuiickuii o01ieo6pazoBarensHbiil moprain [cait]. - URL :  http://www.school.edu.ru
(mata oopamenus: 01.03.2023). - TekcT : 37EKTPOHHBII.
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https://urait.ru/bcode/492624
https://urait.ru/bcode/491641

4. EcTtecTBeHHOHAy4HBI oOpa3oBaTenbHbI mopran [caiit]. - URL :  http://en.edu.ru.
(mara obpamienus: 01.03.2023). - TekcT : 37€KTPOHHBIIA.

5. Cneumanm3upoBaHHbI nopTan «MHDOpMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
obpaszoBanumn» [cait]. - URL : http://www.ict.edu.ru. (mara ob6pamenus: 01.03.2023). - Tekcr :
AJIEKTPOHHBIN.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA30OBATEJIbHOU JUCHUIIINHDbI

KOHTpOib M OLEHKAa pacKpbIBAIOTCS YEpe3 INUCLMILUIMHAPHBIE pE3YNbTAThl, YCBOCHHBIE
3HAHUS U MPHOOPETEHHBIE O0YYAIOIMMUCS YMEHHs, HAllpaBlIeHHbIE Ha (OPMHUPOBAHKUE OOLINX U
poeCCHOHATBHBIX KOMIIETEHIUH.

PesynbraTel 00y4yeHus

Iloka3arenu orieHKU

Tum OLEeHOYHBIX MEPOIPUITHI

- chopMHUpOBaTH

OpPEACTaBICHUS O POJIH M|
MecTe (U3UKU U aCTPOHOMHHU
B COBPEMEHHOM  HAy4YHOU
KapTHHE MUpAa, 0
cucreMooOpasymwoueil  poiu
buzuKu B pa3BUTUU
€CTECTBEHHbBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTHUH,

0 BKIAJe pPOCCUHCKUX U
3apyOeKHBIX YYCHBIX-
(GU3MKOB B pa3BUTHE HAYKWU;
MMOHUMaHUE (busmueckoi
CYIITHOCTHU HAOII0TaEMBIX
SBJICHUI MHUKPOMHUDA,
MakpoMHpa H  MEraMmmpa;
MOHUMAaHUe ponu

aCTPOHOMHUHU B IPAKTHUYECKOU
JESATCIIBHOCTH  YEJIOBEKa U
JabHENIIEM Hay4YHO-
TEXHUUYECKOM PA3BUTHH, POJIU

- JIEMOHCTPHUPYET

NOpPEJCTaBICHUS O pOIU M
MecTe (PU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOU
KapTHHE MHpa, 0
cucremMooOpasyromeld  poinu
bu3uKu B pa3BUTHN

€CTECTBEHHBIX HAYK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTHM, O
BKJIaJIE POCCUICKHX u
3apyOEKHBIX YUCHBIX-(PU3UKOB
B Pa3BUTHUE HAYKU; IOHUMAHUE

¢duznueckoit CYIIHOCTH
Ha0JII01aeMBIX SBJICHUH
MUKpOMHpA, MakKpoMupa U

Meramupa; IMOHHMMAaHHUE POJIU
aCTpOHOMHUHU B IIp aKTUYECKOM
JACATCIIBHOCTH YCJIOBCKAa u

JalbHEeHIIeM HAYYHO-
TEXHUYECKOM Pa3BUTHH, POJIH
¢bu3ukn B (OPMHUPOBAHHUH

VY CTHBINM Onpoc 1o TeMaM:
1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
5.1-5.3,6.1-6.2, 7.1-7.2

Pemenue 3anau no remam:
1.2-1.3, 2.1-2.3, 3.1-35, 4.1-4.2,
5.1-5.3,6.1-6.2, 7.1-7.2

JlaGopaTtopubie pa6oTer Ne 1-13
0 TeMaM:

2.1, 2.3, 3.1, 3.2, 35, 4.2, 5.1,
52,72

Tect no paznenam: 1-7

KOMHI)IOTepHOG MOZACIINPOBAHUC

buznueckux SIBIICHUIN u
IIPOLIECCOB 10 TEMAM:
71,7.2

¢u3ukn B popMupoBaHHH | Kpyro3opa u GyHKIHOHATIHHON

Kpyrosopa U | TPaMOTHOCTH  YEJIOBEKa IS

byHKIMOHATBHON peIIeHHsI TPaKTHYECKUX 3a/1a4;

IPaMOTHOCTH 4YeJlOBEeKa s

peteHus NPaKTUIECKUX

3ajay;

OK 01, 1K 2.2

- chopMHpoBaTH  YMEHHS | -  JAEMOHCTPUPYET  yYMEHHS | YCTHBIH ONMPOC MO TEMaM:

pemiarb pacueTHblEe 3aJaud C
SBHO 3aJlaHHON (DU3UYECKOI

MO/JIENIbIO, UCTIONB3YS | MOJIENbIO, UCTIONB3YS
dusnyeckue  3aKOHBI W | (PU3HUYECKUE 3aKOHBI u | Pemenue 3a1a4 mo Temam:
MPUHIUIIBI; Ha OCHOBE | MPUHIIMIIBI; HA OCHOBE aHanu3a | 1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
aHaJM3a  YCIIOBUS  3aJadd | yCIOBUS  3amaud  BBIOMpath | 5.1-5.3, 6.1-6.2, 7.1-7.2
BBIOMpPATh ¢busnueckyro | GU3NIECKYIO MOJIETIb,

MOJIEIIb, BBIJICJISITH | BBIACIATH ¢usnueckue | Tect mo pazgenam 1-6
dbuznuecKkue BENUYUHBI U | BEJTHYUHBI u dbopMybI,

(bopMyIIel, HEOOXOIUMBIE TSI | HEOOXOUMBIC TUISt ee | Pemenne  mpodeccuonampHO-
€e  peleHHus, TPOBOJAUTH | PEIICHUs, MPOBOJUTH PACUEThl | OPUEHTUPOBAHHBIX  3a4ad IO
pacueTsl " OIICHWBATh | ©  OIICHWBATh  PCATLHOCTH | TEMaM:

peanbHOCTh MOJIYYEHHOTO | MOJIy4YEHHOTO smauenud | 1.3, 2.3, 3.1, 3.2, 3.4, 3.5, 4.2,
3HAYEHUS ¢buznyeckoil | puznyeckoi BenmmuuHEL | 5.1, 6.2

BEJIMYMHBI, peliaTh | pemars Ka4eCTBEHHBIE 3aauH,

KauyeCTBCHHBIC 3aJ1a4M, | BBICTpAUBas JIOTHICCKU

BBICTpauBas JIOTUYECKH | HEMMPOTHBOPEUUBYIO IIETIOUKY

pemarb pacueTHbIE 3aJayu C
SBHO 3aJaHHOM (u3nuecKon

1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
5.1-5.3,6.1-6.2, 7.1-7.2
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HCIIPOTHUBOPCUMNBYIO LCIOYKY
pacCcyX IeHUl C Omopod Ha

pacCyXKJIeHHM C OIIOpOM Ha
WU3YYCHHBIC 3aKOHBI,

W3YYCHHBIC 3aKOHBI, | 3aKOHOMEPHOCTHU u
3aKOHOMEPHOCTH U | pusnueckue sIBICHUS;

buznYecKue SIBICHUS;

OK 01, IIK 1.1

- chopMuUpOBaTH  YMEHHS | - JACMOHCTPUPYET  YMEHHS | YCTHBINA OMPOC IO TEMaM:
MIPUMEHSATH MIPUMEHSATH 13,21,7.1,7.2
OCHOBOIIOJIAraroIINe OCHOBOIIOJIAralOIIHE

ACTPOHOMHUYECKHE TIOHSTHS, | aCTPOHOMUYECKHE  TOHsATHS, | JlJabopaTopHbie paboThr Ne 13 1o
TEOpUM H  3aKOHBI  JJIs | TEOPUU W 3aKOHBI IS aHalu3a | Teme: 7.2

aHanu3a u OOBSCHEHHS | 1  OOBSICHCHHS (DU3UUCCKUX

buznIeCcCKux MIPOILIECCOB, | MPOIIECCOB, MPOUCXOAAINX Ha | PeneHue 3amaq mo remMam:
MIPOUCXOAIINX Ha 3Be3/71aX, B | 3Be3/aX, B 3Be3nubx | 1.3,2.1,7.1,7.2

3BE3HBIX cucremMax, B | CHCTEMaX, B

MEKTaJIaKTUIECKOM cpere, | MeKTrallaKTUYeCKOM cpene, | Tect mo temam 7.1, 7.2
JIBW)KCHUS HEOCCHBIX  TEJ, | ABIDKEHUS  HEOECHBIX  Tell,

SBOIIOIUN 3B€E3 ] U | DBOJIFOLIMU 3B€E3] H

Bcenennolii; Bcenennolii;

OK 01

- BJIAJIETh 3aKOHOMED- | - BIIAJCET 3aKOHOMEPHOCTSIMH, | ¥ CTHBIM OIIPOC TI0 TEMaM:
HOCTSIMH, 3aKOHAMHU W | 3aKkoHaMu M Teopusmu (3akoH | 1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
TEOpUSIMU (3akoH | BcemupHoro Tsrorenus, I, Il u | 5.1-5.3, 6.1-6.2

BCceMHUpHOTO Tsarorenus, [, II
n 111 3axonsl HproTOHA, 3aK0OH
COXpaHEHUsS] MEXaHHYEeCKOH
SHEPruM, 3aKOH COXPaHEHHS
UMITYJIbCa, TIPUHIIAIT
CyNEpPIO3ULMU CHJI, TTPUHLIUIT
PaBHOIIPABHOCTU
MHEPIUATBHBIX
OTCUETA; MOJIEKYJISIPHO-
KHUHETHYECKYIO TEOPHIO
CTpPOCHHUsI BELIECTBA, Ta30BBIC
3aKOHBI, NIEPBBIN 3aKOH
TEPMO/IMHAMUKHY; 3aKOH
COXPAaHEHUSI  DJIEKTPHYECKOTO
3apsina, 3akoH Kynona, 3akoH
Oma it ydacTka IIeTH, 3aKOH
Oma JUIs MOJTHOM
ANEKTPUYECKON 1IeNH, 3aKOH
[xoyna-Jlenua, 3aKOH
AIIEKTPOMArHUTHON MHIYKIIUH,
3aKOH COXPaHEHMsI DHEPIUH,
3aKOH MIPSMOJIMHENHOT O
pacrpoCTpaHEHUs CBETA, 3aKOH
OTpaKEHUS  CBETa,  3aKOH
MPEJIOMJICHHUS.  CBETA;  3aKOH
COXPAaHEHUS] DSHEPruM, 3aKOH
COXPaHEHUS] HMMITYJIbCA, 3aKOH
COXPAaHEHUSI  DJIEKTPHYECKOTO
3apsAAa, 3aKOH  COXPAHEHMS
MacCOBOI0 4YHCJa, IOCTYJAThI

CUCTEM

III 3akonsl HplOoTOHA, 3aKOH

COXpaHEHUs MEXaHUYECKON
SHEPIrUM, 3aKOH COXPaHEHUs
VMITYJIbCA, MIPUHIUIT

Cyniepno3nnuu  Cujl, IPHUHIUIL
PaBHOIIPABHOCTU MHCPIHUATIbHBIX
CHUCTCM OTCUCTA; MOJICKYJIIPHO-

KHHETUYECKYIO TEOPUI0
CTpOEHMs BCILECTBA, Ta30BbIC
3aKOHBI, IIEPBBII 3aKOH
TEPMOJVHAMUKHY; 3aKOH
COXPAaHEHUSI  DJIEKTPUYECKOTO

3apsaa, 3aKOH KYJ'IOHS., 3aKOH

Oma g ydyacTka 11T, 3aKOH
Oma IS TIOJTHOM
ANEKTPUYECKON LENH, 3aKOH
[xoyna-Jlenua, 3aKOH

AJNIEKTPOMArHUTHOM HHIYKIUH,

3aKOH COXpaHECHUs DHEPIUH,
3aKOH MIPSAMOJIMHENHOTO
pacIpoCTpaHEHHsl CBETa, 3aKOH
OTPaKECHUSA CBETa, 3aKOH
IIPEJIOMJICHHs ~ CBETAa;  3aKOH
COXpaHCHUA OHEPruu, 3aKOH
COXpaHEHUsI WMITYJIbCa, 3aKOH
COXPAaHEHUSI  DJIEKTPUYECKOTO
3apsga, 3aKOH  COXPaHECHUs

MAacCOBOTO YHCJIa, TIOCTYJIAThI
bopa, 3akoH paaMOaKTUBHOTO
pacnana); YBEPEHHOE

Jlaboparopubie padboTer Ne 1-12
10 TEMaM:

2.1, 2.3, 3.1, 3.2, 35, 4.2, 5.1,
5.2

Pemenue 3aau no temam:
1.2-1.3, 2.1-2.3, 3.1-35, 4.1-4.2,
5.1-5.3,6.1-6.2

Tect no pasznenam:

1-6

CocraBiieHue airopuTMOB U
0JI0K-CXEM II0 TEMaM:

13,41
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Bopa, 3akoH paTMOaKTUBHOTO | UCHOJNB30BAaHUE  3aKOHOB U

pacrana); YBEPEHHOE | 3aKOHOMEPHOCTEH npu

UCIIONIb30BAHUE  3aKOHOB U | aHAMM3e (PU3MYECKHX SIBICHUN

3aKOHOMEPHOCTEH IIPU | ¥ TIPOIIECCOB;

aHaJIn3e ¢buznyeckux

SIBJICHHH | TTPOLIECCOB;

OKO01,IIK 1.1

- YMETh YYWUTHIBATh T'PAHUIIGI | - JIEMOHCTPUPYET  YMEHHUA | YCTHBIA OMPOC IO TeMaM:
IPUMEHEHHUS W3YYEHHBIX | YUUTHIBATh rpanuns | 1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
bU3UIECKUX MoelNel: | IpUMEHEHUS nu3ydyeHusx | 5.1-5.3, 6.1-6.2

MaTepuaibHas TOYKa, | (pU3UIecKux MOJICIICH:

WHEepIUaIbHas cHUCTEeMa | MaTepuajbHas TOYKa, | Pemenue 3ama4d no reMam:
OTCUeTa, WJCANBHBIA Tra3; | MHEepUUaIbHas cucrema | 1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
MOJCNIM  CTPOEHHUs  Ta3oB, | OTcueTa, HAcaIbHBIA  ras; | 5.1-5.3, 6.1-6.2

KUJKOCTEH W TBEPHABIX TEJ, | MOACTU  CTPOCHHUS  Ta30B,

TOYEYUHBIN ANEKTPUYECKUH | )KUJIKOCTEH W TBepAbIX Tel, | Pemenne  mpodeccronambHo-
3apsia,  sAepHas  MOJEINb | TOYCYHBIN AJIEKTPUYECCKUI | ODUEHTUPOBAHHBIX  3a7ad  TIO
aToMa, HYKIOHHas MOJENb | 3apsi, sAepHas MOJeNlb aTOMa, | TeMaM:

ATOMHOTO siJIpa NP PEIICHUH | HyKJIOHHAass Mojaens atomuoro | 1.3, 2.3, 3.1, 3.2, 3.4, 3.5, 4.2,
(bU3UYECKUX 3a/1a4; spa npu pemenuu | 5.1, 6.2

OK 02, 11K 2.2 (du3NYeCcKuX 3a1a4,

- BIIAAETh OCHOBHBIMH | - BJIaACET OCHOBHBIMH | Y CTHBIH OIPOC 1O TEMaM:
METOIaMH HAay4YHOTO | METOJIaMU Hayunoro | 1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,

[IO3HAHHUS, UCIOJIb3YEMBIMU B
¢u3nKe: MPOBOAUTH MPAMbIE

W KOCBEHHBIE  HM3MEpPECHUS
bu3nIecKux BEJINYVH,
BBIOMpAs OINTUMAaJIbHBIN
crocob U3MEPEHUS u
UCIIONb3YsI W3BECTHBIE
METO/IBI OLICHKH
MOIPEIIHOCTEN  U3MEPEHU,
MPOBOJUTH HCCJICIOBAaHIE
3aBUCHUMOCTEN  (PU3UYECKUX
BEIUYMH C HCIOJIb30BaHHEM
MPSIMBIX U3MEPEHN,
00BACHATH MOJTyYEHHBIE
pe3ynbTaThl, UCIIONb3YS

¢buznueckue TEOpuH, 3aKOHbI
U TIOHATHS, U JIeNIaTh BHIBOJIBI,

coOiroaaTh npaBuiia
Oe3omacHoro  Tpyzaa  IpH
MPOBEJICHUHN HCCIICIOBAaHUN B
paMkax y4eOHOro
JKCIIEpUMEHTa M y4eOHo-
UCCIIEI0BATEIbCKON

JeSITeTbHOCTH c

UCTIONIb30BaHUEM  IH(PPOBBIX
HU3MEPUTEIIBHBIX YCTPONCTB U
71a00paTOpPHOTO
000pyI0BaHNS;
c(hOpMUPOBAHHOCTh
MPEJCTABICHU O METOoJax

[I03HAHUs, HCIOJb3YEMBIMU B
(bu3HuKe: MPOBOAUTH MPSIMbIE U

KOCBEHHBIE U3MEPEHUS
bu3IIECKUX BEJIMYMH,
BbIOUpas ONTUMAJIbHBIN
croco6 U3MEPEHUS U
HCIIOJIb3Ysl U3BECTHBIE METO]IbI
OLICHKU IIOIPELIHOCTEN
WU3MEpEHMI, MPOBOJUTH
HCCIENOBaHUE 3aBUCHUMOCTEN
buznuecKkux BEJIMYUH c
HCII0JIb30BaHUEM MPSIMBIX
WU3MEpEHMI, OOBSICHATH
MOJIy4YEHHBIE pe3yNbTathl,
UCIIOJIB3YS dusnueckue

TEOPHH, 3aKOHBI U TIOHATHUS, U
JienaTh BBIBOABI; COONIONATh
npaBwia O€30MacCHOTO Tpyna
npu MIPOBEICHUH
HUCCIEeN0BaHUuN B pamkax
y4eOHOTO  3KCIEpPUMEHTa |
y4eOHO-UCCIIeI0BATENHCKOM
JeSITeIbHOCTH C
UCIIOJIb30BaHUEM  ITU(PPOBBIX
U3MEPUTENIBHBIX YCTPOUCTB H
1abopaTopHOTO

00opyIoBaHus;
c(hopMUPOBAHHOCTH
NpPEJCTaBICHUNA O METO/Aax
MOJIYYCHH A HAay4YHBIX

5.1-5.3,6.1-6.2, 7.1-7.2

Jlaboparopubie pabotsr Ne 1-13

10 TCMaM:

2.1, 23, 3.1, 3.2, 35, 4.2, 5.1,

52,72

Perenue 3agay mo reMam:

2.1, 2.3, 3.1, 3.2, 35, 4.2, 5.1,

52,72

29



HO.HyLIeHI/ISI Hay‘{HBIX
ACTPOHOMHUYECKUX 3HAHUH;
OK 03

aCTPOHOMUYECKUX 3HAHUU;

- OBJIAJIETh YMEHHSIMH | - JIEMOHCTPUPYET ymenus | JlabopatopHasie paboter Ne 1-13
paborarb B  rpymme ¢ | paboraTb B Tpymnmne  C | [0 TeMaMm:

BBIIIOJIHEHUEM Pa3IMYHBIX | BBITOJIHEHUEM pasmuunbix | 2.1, 2.3, 3.1, 3.2, 3.5, 4.2, 5.1,
COLIMAJIBHBIX poJieH, | COlUaTbHBIX porei, | 5.2, 7.2

IUTAHUPOBAaTh PabOTy TPYIIIGI, | IUTAHUPOBATh PadOTy TPYIIIEI,

palMOHATIFHO  PaCIPENeNsaTh | palHOHATBEHO pactipenenste | Pemenne  mpodeccroHalbHO-
JIESITEIBHOCTD B | JI€ATCIILHOCTD B HECTAHIAPTHBIX | OPHEHTHPOBAHHBIX — 33Ja4 110
HECTaHJAPTHBIX  CUTYAIHUsX, | CUTyallusX, aJICKBaTHO | TEMaM:

aJleKBaTHO OIIEHWBAaTh BKJIAJ | OLlEHMBATh BKIag kKaxnoro us | 1.3, 2.3, 3.1, 3.2, 3.4, 3.5, 4.2,
K&XJIOr0 W3  YYaCTHUKOB | yUaCTHUKOB IpyNIbl B|51,6.2

TPYIIIBI B pEllIeHHE | pellieHue  paccMaTpHBacMOM

paccMaTpuBaeMoii POOIEMBI; | IPOOJIEMBI,

OK 04

- yMETh pacmo3HaBaTh | - JAEMOHCTPUPYET YMEHHS | YCTHBIN OMPOC MO TeMaM:
buznIecKue SIBJICHUS | pacro3HaBaTh ¢usmueckue | 1.2-1.3, 2.1-2.3, 3.1-3.5, 4.1-4.2,
(mporecchl) U OOBSACHATh WX | siBIeHus  (mpomeccer) U | 5.1-5.3,6.1-6.2

Ha OCHOBE U3YUCHHBIX | OOBSACHATHP HX HA OCHOBE

3aKOHOB: PAaBHOMEpPHOE M | H3Y4YEHHBIX 3akoHOB: | JlabopaTtopubie padoter Ne 1-13
PaBHOYCKOPEHHOE paBHOMEpHOE U | II0 TEMaAM:

NPSIMOJIMHEMHOE ~ JIBUKEHUE, | PaBHOYCKOPEHHOE 2.1, 2.3, 3.1, 3.2, 3.5, 4.2, 5.1,
CBOOOJIHOE  TaJeHUEe TeJ, | NPAMOJMHEHHOE JABWXKCHHE, | 5.2, 7.2

JIBUKCHUE 110 OKPYKHOCTH, | CBOOOJHOE  TMAJCHHWE  Te,

UHEpIMS,  B3aUMOJCWUCTBUC | JBHIKCHUE 10 OKPYKHOCTH,

Tell, KojeOaTebHOS | WHEpPIHs,  B3aUMOJICHCTBUC

JBIDKEHUE, pE30HAHC, | Tell, KoJie0aTeIbHOE

BOJIHOBOE JBU)KEHUE, | JBHJKEHUE, pe30oHaHCc,

mubdysus, OpOYHOBCKOE | BOJIHOBOE JIBIDKCHHUC,

JBUKCHHUE, crpoerue | nuddysus, OpOYHOBCKOE

JKUJKOCTEH W TBEPHABIX TeN, | IBUKCHHE, CTpOCHHE

HU3MCHCHHC
HarpeBaHnuu

o0bema Tenl npu

(oxmaxxaeHun),
TEIJIOBOE paBHOBEcCHE,
HCIIapEHueE, KOHJCHCALUs,
IUIaBJIEHUE, KpUCTAIM3aLus,
KHIICHNE, BIIQ)KHOCTh
BO3JyXa, CBS3b  CpeAHEH
KMHETUYECKOU JHEPruu
TEIJIOBOTO JBUKCHUS
MOJIEKYyd €  aOCONIOTHOM
TEMIIEpaTypoOH, IOBBIICHUE
JABJIECHUs Trasa IIpd  €ro
HarpeBaHUU B  3aKPbITOM
cocyne, CBA3b MEXIY
napaMeTpaMM COCTOSIHUS rasza
B M30IIpoLeCCax;
ANEKTPU3ALNS Ted,
B3alMOJIEIICTBHE 3aps/0B,
HarpeBaHue TMPOBOJHUKA C
TOKOM, B3alMOJIEIICTBHE
MarHuToB,

KUJKOCTEH W TBEPIBIX TeT,
W3MEHEeHHe o0beMa Ten Mpu
HarpeBaHuu  (OXJIAKIEHUN),
TEIJIOBOE paBHOBECHE,
HCIIapeHue, KOH/IEH AU,
IJIaBJICHUE, KPUCTAJUM3ALINS,
KHUTICHUE, BIIQKHOCTh
BO3/lyXa, CBS3b  CpeAHel
KUHETHYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS
MOJIEKYJI ¢ aOCONIOTHOM
TEMIIepaTypoil, TMOBBIIICHUE
JABJIEHUS Ta3a TIpH  €ro
HarpeBaHUM B  3aKPHITOM
cocyne, CBSI3b MEXITY
rapaMeTpamMu COCTOSIHUS Ta3a
B M30IIpoIieccax;
AIEKTPU3ALMS Ted,
B3aUMOJICHICTBHE 3apsJIOB,
HarpeBaHUE€ MPOBOJHUKA C
TOKOM, B3aUMOJICHCTBHE
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AIIEKTPOMArHUTHAS MarHuToB,
WUHAYKLNS, JefcTBUE | DIEeKTPOMarHUTHAs

MarHUTHOTO OJIS HA | WHIYKIHUSA, NeiicTBre

OPOBOAHMK C TOKOM U | MarHUTHOIO noJist Ha

JBUKYIITUICS 3apsn, | TMPOBOJHUK C TOKOM |

3JIEKTPOMAarHUTHBIE JBUKYIIHICS 3aps,

KoseOaHus u BOJIHBI, | 3JEKTPOMArHUTHBIE

IpsIMOJIMHEHHOE KoseOaHus u BOJIHBI,

pacmpocTpaHeHHE CBETa, | MPSMOJIMHEHHOE

OTpakeHHE,  TPEIOMIICHHE, | PacIpOCTpaHEHHE CBeTa,

uHTeppepeHys, Audpakus | OTpakeHUe,  MPEIOMIICHHE,

u MOJIApU3aLUs cBeTa, | uHTepdepeHuus, AUPPaKIHL

TUCTICPCHS CBETa; | W MOJISIPU3AIUS CBETAa,

dboToanekTpuueckuii dPdheKT, | aUcIepcus CBETa;

CBETOBOE naBieHue, | (orodnexTpudeckuii 3 QexT,

BO3HHUKHOBEHHUE JINHEHYATOTO | CBETOBOE JaBJICHHE,

CIIEKTpa aToMa BOJIOPOJA, | BO3HMKHOBEHHE JHHEWYATOTO

€CTeCTBEHHAs W | CHEKTpa aToMa BOJOPOAA,

HCKYCCTBCHHAS €CTECTBCHHAS u

pPaZl0aKTUBHOCTb; HCKYCCTBEHHAs

OK 05 PaavOaKTUBHOCTD;

- chopmupoBaTh  yMeHHS | -  AeMOHCTpupyeT  yMmeHusi | CooOuieHus Mo TeMaMm:
MIPUMEHSATD MOJIYYCHHBIC | IPUMEHSTh nonydenusie | 2.2, 3.2,3.3,4,2,5.3,6.2
3HaHUA JUIS  OOBSACHEHUS | 3HAHUA AN OOBSICHEHUSA

YCIIOBHM IIPOTEKaHUs | YCIOBUM nporekanus | Jlaboparopusie padotsr Ne 1-13
busznueckux  sBIEHUN B | GU3MUYECKUX  SIBJICHUIM B | 110 TEMaM:

npupoJe W Ui TPUHATUA | pupoxe Wy npuasatus | 2.1, 2.3, 3.1, 3.2, 3.5, 4.2, 5.1,
MPaKTUYECKUX PEIICHWH B | IPAaKTUYECKUX  pemieHud B | 5.2, 7.2

MOBCCIHEBHON JKWU3HM JUUIS | IOBCEHCBHON  KHM3HU IS

obOecrieueHus Oe3zomacHocTH | obecrieueHuss  0e30MacHOCTU

npu 0OpaIieHuy ¢ OBITOBBIMH
npubopaMy U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3I0pOBbS U COOJNIO/ICHUS
HOpM 9KOJIOTHYECKOTO
MIOBEJICHNS B OKpYXKaIOIIEH
cpene; MOHUMAaHHe
HEOO0XOIMMOCTH MPUMEHEHHUS

NOCTHKEHUU (N3N’ u
TEXHOJIOTui hipe: ¢
paLMOHAIBHOTO
MPUPOJONOIB30BAHMS;

OK 06, OK 07

npu oOpameHnu ¢ OBITOBBIMH
npubopaMu M TEXHHUYECKHUMH
YCTPOMCTBAMH,  COXPAHCHUS
3JI0POBbsI M COOJIIOJICHHSI HOPM
HKOJIOTMYECKOTO TIOBEJIEHUS B
OKpYyXKaroleu cpene;
MOHUMAaHHWE  HEOOXOJIUMOCTH
IIPUMEHEHHUS JOCTHKEHUM
GU3MKM W TEXHOJOTUH IS
paloHaIbHOIO
MPUPOIONOIB30BAHUS;
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