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1. OBIIAA XAPAKTEPI/ICTI/IKA}’ABO‘IEI\/'I IMPOT'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCIIUITJIMHBI
«Ol. 11 PU3UKA»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccuoHAJIbHOM

o0pa3oBaTe/IbHOI MPOTrPAMMBI

[IporpamMmma IUCHUIUIMHBL SIBJSIETCS YaCThIO OCHOBHOM MpodecCHOHANbHOU
oOpazoBarensHOil mporpammbl CIIO, peanusyemMoii Ha 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, ¥ BXOJUT B 00II€00pa30BaTEIbHBIN ITUKII y4eOHOTO TIIaHa.

ObmeoOpa3oBaTenbHas AUCHUIUINHA «DU3UKa» SBISIETCS  00s3aTENbHOM
4acThIO0 00IIe00pa30BaTeILHOTO TUKIIa 00pa3oBaTeabHOM porpammbl CITO Ha 6aze
OCHOBHOI0 00uiero oopaszosanus ¢ noixyyenueM COO c yuerom tpedoBanuii ®I'OC
CIIO nmnsa yxkpynHeHHBIX rpynm npodeccuit m cneuunansHocTeil YITIC 34.00.00
Cectpunckoe aeno no crneunanbHocT: 34.02.01 Cectpunckoe aeno.

1.2 Lenu v ni1aHUpyeMble pe3yJbTaThl 0CBOCHHS I CUMIIJIMHbBI:
1.2.1 Heanb o0meo0pa3oBaTeIbHOM AN CHUILTAHBI

Lens  pucuurmumbbl  «®Pusuka».  ¢GopMupoBaHue y  oOydaroluxcs
YBEPEHHOCTH B ILIEHHOCTH OOpa3oBaHMs, 3HAYMMOCTU (PU3UUECKUX 3HAHUM i
COBPEMEHHOT0 KBAJTU(UIMPOBAHHOTO CHEIHAINCTAa IPU OCYIIECTBICHUH €ro
NpO(ECCUOHANIBHON  JIESTENIbHOCTH;  OBJAJICHHE  CHEeUU(UUECKOW  CHUCTEMOM
bU3MYECKUX TOHATHI, TEPMHUHOJIOTUEH W CHUMBOJIUKOM; OCBOEHHE OCHOBHBIX
(bu3MYECKUX TEOpUH, 3aKOHOB, 3aKOHOMEPHOCTE; OBJIaICHHE OCHOBHBIMU METOJIaMU
HAyYHOI'O MO3HAHUS MPUPOABI, UCIIOJIb3YyEMbIMU B (U3HKe (HAOIIOIEHUE, ONUCAHUE,
U3MEpPEHUE, BBIIBI)KEHUE THUIOTE3, MPOBEACHUE OSKCIEPUMEHTA); OBJIAJCHHE
YMEHUSIMH ~ 00pabaThiBaTh JIaHHbIE OSKCIEPUMEHTa, OOBACHATh IOJTYUYEHHBIE
pe3ynbTaThl, yCTaHABIMBATh 3aBUCHUMOCTH MEXIy (PU3NYECKUMHU BEIUYMHAMU B
HAOJMI0JaeMOM  SIBJICHMM, JelaTh BbIBOJBI; (OpMHUpOBaHME YMEHHUs peliaTh
¢usznyeckue 3aJayd pa3HbIX YPOBHEW CIIO)KHOCTH; pa3BUTHE IO3HABaTENIbHBIX
UHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPUYECKUX CIHOCOOHOCTEM B mpoliecce
npUOOpeTEeHUs] 3HAHUN C MCIIOIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB MH(OpMAaLUU U
COBpPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHM; yMeHui ¢dopMynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TTO3UIIMIO TIO OTHONICHHIO K (hU3HUecKOoil mHpOpMaInH,
MOJIy4a€MOM M3 Pa3HbIX HCTOYHUKOB; BOCIIUTAHUE YYBCTBA FOPJIOCTH 32 POCCUICKYIO
(bU3MUECKYIO HAYKY.

Oco0eHHOCThIO (POPMUPOBAHUSI COBOKYIHOCTH 3aJa4 M3Y4YeHUs: QUBMKHU IS
CUCTEMBl ~ CpPEIHEro  MPOPECCHOHAIBHOTO  OOpa30BaHUsA  3aKJIIOYaeTcss B
HEOOXOJMMOCTH peau3aluu NpodhecCUOHATBHOM HAIMpPaBICHHOCTH PEIIaeMbIX
3a/1a4, yuéTa 0COOEHHOCTEH cephl AeATEIbHOCTH OYIyIINX CIIEIIUATUCTOB.

OcBoenue kypca OJ1.11 «®uszuka» mnpeamnojaraeT peleHUue CIeAYIOIUX
3ajau:

o npuoOpeTeHne 3HaHUKM O (YyHAAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX,
JeXalMX B OCHOBE COBPEMEHHOW (M3WYECKOM KapTUHBI MHUpa, MPHUHILUIIOB
JEHCTBUSI TEXHUYECKUX YCTPOMCTB M MPOM3BOACTBEHHBIX IMPOILIECCOB, O Hanboiee
BaXXHBIX OTKPBITHSX B 00JaCTH (DM3HMKH, OKA3aBIIMX OIpenesstoiee BIUSHUE Ha

pa3BUTHE TEXHUKHU U TEXHOJIOTUU;
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J NoHMMaHue (U3NYECKON CYIIHOCTH SBJICHUH, NPOSBIAIOMUXCA B
paMKax IpOU3BOJICTBEHHOH e TENbHOCTH;
o OCBOEHHUE CIIOCOOOB HCIIONb30BaHUS (PU3NUECKUX 3HAHUN I PEIICHUS

OPAKTHUECKUX U TMPOPECCHOHANBHBIX 3a7a4, OOBSICHEHHUS SBICHUM MPUPOJIBI,
IIPOU3BOJCTBEHHBIX W  TEXHOJOTMYECKHX IMPOLECCOB, IPUHLHUIIOB  JEHCTBUA
TEXHUUYECKUX TPHUOOPOB U YCTPOMCTB, oOecmedeHus 0e30MacHOCTH MPOU3BOJICTBA U
OXpaHbl IPUPOIBI;

e (QopMupoBaHue  yMeHUM  pemiaTb ~ y4yeOHO-TIPAKTHYECKUE  3aJlauu
(bu3HYecKOro coJep:kanus ¢ y4€ToM MpoPecCHOHATIbHON HAlIPaBJIECHHOCTH;

® MpuoOpeTeHUe OMNbITAa MO3HAHUS U CAMOIIO3HAHUS; YMEHHUI CTaBUTh 3aJ1auu
U peliaTh NpoOJIeMbl ¢ YIETOM MPOPECCUOHAIBHON HAIIPABIEHHOCTH;

e (dopmupoBaHHE yMEHUN HCKaTh, aHATU3UPOBaTh U 00pabaThIBaTh
dbuznyeckyo nHpopMmainio ¢ yu€ToMm npodeccuoHaIbHON HAIPABICHHOCTH;

® [I0JrOTOBKA O0OYYAIOIIMXCS K YCIEIIHOMY OCBOEHUIO JUCLMILIUH U MOJyJIeH
npo(heCcCHOHATBHOTO LUKJA: (POPMUPOBAHUE Y HUX YMEHUU M ONBITA JAESITEIbHOCTH,
XapakTepHbIX i1 mpodeccuil / TOMKHOCTEH CiyXallluX WIM CHEeLHaTIbHOCTEH,
NOJIy4aeMBbIX B IPO(ECCUOHATIbHBIX 00pa30BaTEIbHBIX OPraHU3aLUsAX;

® [OArOTOBKA K (OPMUPOBAHMIO OOMMX KOMIETEHUMH  OyAyIIero
CHEelUalIKNCTa: CcaMOooOpa30BaHMs, KOMMYHUKALIMHM, COTPYJAHMYECTBA, MIPHUHITHUS
pEelIEHN B CTAHAAPTHOW M HECTAHAAPTHOW CUTyalUsX, IPOEKTUPOBAHUSA, IPOBEICHUS
dbuznyecknx uaMepeHut, 3pGHeKTUBHOrO M OE30MACHOr0 MCIOJIb30BAHUS Pa3IMYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOAEHUS MpPaBWJI OXpaHbl TpyAa Ipu padore cC
bu3nuecKkuMu npudopamMu 1 000PyIO0BAHUEM.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOKEH 3HATh.

® CMBICI MOHATUI: (U3NYECKOEe SBJICHUE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, 3JEKTPOMAarHUTHOE IIOJ€, BOJHA, (OTOH, aTOM, ATOMHOE SI/Ipo,
VOHU3UPYIOLINE U3TYyYEHUS;

® CMbICH (PU3MYECKHUX BEJIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHJla, UMITYJIbC,
paboTa, MexaHWuYecKash SHEprusi, BHYTPEHHsSI SHEprusi, aOCONIOTHas TemIeparypa,
CpelHsAsl KHUHETHYeCKash JHEprus YacTUIl BEIIeCTBA, KOJUYECTBO  TEIUIOTHI,
AIIEMEHTAPHBIN AIEKTPUUECKUI 3apsI;

® CMbICH (PU3MYECKMX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHUPHOIO
TATOTEHUs, COXPAHEHMs] DHEPrUH, MMIYyJbCa U  JJIEKTPUYECKOro  3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKIHU, GoToddPeKTa;

® BKJIAJ POCCUMCKUX M 3apyOEKHBIX YYEHBIX, OKa3aBIIMX HaMOOJbIIEE
BIIUSIHUE HA pa3BUTHE (QUBHUKY;

B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI O0YYaIOUTHIICS TOKEH YMETh:

®  [POBOAUTH HAOJIIOJEHUS, IUTAHUPOBATH U BBITIOJIHSTH SKCIIEPUMEHTHI,

®  BBIJBUTaTh TMIOTE3bI U CTPOUTH MOJIENH,

® [PUMEHATh TOJy4YeHHbIe 3HAHUSA 1O (Qu3MKe Uid  OOBSICHEHHUS
pa3HOOOpa3HBIX (PU3UYCCKUX SBICHUI U CBOMCTB BEIIECTB;

® MPAKTHUYECKHU MCMOJb30BaTh PU3NYECKHUE 3HAHUS,

®  OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(GOPMALIHH;

® UCIOJB30BaTh NPUOOpPETEHHBbICE 3HAHUS W YMEHHUS s pPELICHUsS

NPAKTHYECKUX 33]a4 MOBCETHEBHOM JKMU3HM, 0OecTIeueH s 0€30MacHOCTH COOCTBEHHOM
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YKU3HU, PAIMOHATBLHOTO MIPUPOIOIOIB30BAHUS U OXPAaHbI OKPYKAIOIIEH CPEIbI.
® ONUCHIBATh U OOBSACHATH (PU3MUYECKUE SIBJICHUSI U CBOIMCTBA TEJI: CBOMCTBA ra30B,
KUIKOCTEH U TBEPABIX TEN; AIEKTPOMATHUTHYIO MHAYKIIMIO, PaCIIPOCTPaHEHUE

AJIGKTPOMArHUTHBIX BOJIH; BOJTHOBBIC CBOWMCTBA CBETA; M3ITyUYeHHE U TIOTJIONICHUE CBETa
atomMoM; hoTodhPexT;

® OTJINYATh THIOTE3bl OT HAYIHBIX TCOPHIA;

® JIeNaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX IaHHBIX;

® TIPHUBOJIUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOAEHUS M SKCIICPUMEHT
SIBIISIIOTCS OCHOBOHM 1T BBIIBMDKCHHUS THIIOTE3 W TEOPHH, IMO3BOJISIIOT TPOBEPHUTH
UCTUHHOCTh TEOPETUYECKMX BBIBOAOB; (U3MUYECKas TEOpHUs JJaeT BO3MOXKHOCTH
OOBSICHATH M3BECTHBIC SIBICHUS TMPHUPOABI M Hay4YHbIE (AKThI, MPEACKA3bIBATh CIIe
HEU3BECTHBIC SBJICHHUS,

® TIPUBOAWTH MPHUMEPHI MPAKTUICCKOTO HCITOIB30BAHUS (PH3NUCCKUX 3HAHHMA:
3aKOHOB MEXaHWKH, TCPMOJAMHAMUKHA M AJICKTPOJUHAMUKHN B DHEPTETHKE; Pa3TMUHbIX
BUJIOB DJICKTPOMArHUTHBIX HM3IYYCHUN IJII Pa3BUTHSA PAIAO0 W TEIEKOMMYHHUKAIIHH,
KBaHTOBOW (PU3UKH B CO3/IaHUHU SJIEPHOM SHEPTETHUKH, JI1a3€POB;

® BOCIpPUHUMATh M HAa OCHOBE TIOJYYECHHBIX 3HAHUM CaMOCTOATEIHHO
OILICHMBATh MH(POPMAIIUIO, coepxalrytocs B cooduenusix CMU, Untepuere, Hay4yHO-
MOMYJISPHBIX CTaThsIX.

® MPUMCHATH MMOTYYCHHBIC 3HAHUS JJIS pelieHUs (PU3NICCKUX 3a71a4;

e ompenenaTh Xxapaktep (usnueckoro mpoiiecca mno rpaduky, TalOIULE,
Gopmyie’;

e 3MEpATH P GU3HUECKUX BEJIMYWH, MPEACTABIISIS PE3yJbTaThl U3MEPECHUM
C YYETOM UX MOTPELIHOCTEMN.

1.2.2 Tlananupyemblie pe3yJibTaThl OCBOECHMS 001reodpasoBaTeIbHOI
aucuuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO



Koa n HaumeHoBanmne

[Inanupyemble pe3yabTaThbl OCBOEHHUS TUCHMILINHBI

(popMupyemMbIX KOMIIETEHIUH OGme. JIMCHMITMHAPHbIC:

OK 01 Beibupate croco0sl - BJIAJICHUE HAaBBIKAMU - ChopMUPOBAHHOCTh NPEJICTABICHUA O POJIM U MECTE
pelieHust 3a/a4 | MMO3HABATEIbHON, yueOHO- | (W3WKHM B COBPEMEHHOW HAydyHOW KapTUHE MHUpPA, O
npoheccHoHaNbHOM HCCIIEIOBATEIIBCKON U cuctemMooOpa3yromiei poian PU3UKK B Pa3BUTHH €CTECTBEHHBIX

JESATETBHOCTH TTPUMEHUTEIHLHO K
pPa3TUIHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA IMOWCKa,
aHanW3a W WHTEPIpeTalud
uHdopmaIuu, u
MH(OPMAIIMOHHBIE TEXHOJIOTHH
LTSI BBITIOJIHEH U 3aa4y
poheCCHOHAIBHOM
TEeSITETbHOCTU

OK 03 IlnanupoBaTh U
pean30BBIBATH COOCTBEHHOE

npodeCcCUOHATIBHOE u
JMYHOCTHOE pa3BUTHE,
IpeITPUHUMATEIHCKYTO

JESTENbHOCTD B
npodeccuoHanbHOM  cdepe,
WCIIOJIb30BaTh 3HAHUS IO

MpaBoBOM ©  (HUHAHCOBOU
IPaMOTHOCTH B Pa3IUYHBIX
KU3HEHHBIX CUTYaIIUIX

OK 04 D¢ddexTrBHO
B3aMMOJICCTBOBaTh M PabOTaTh
B KOJUICKTUBE U KOMaH/Ie

MPOEKTHOM JIESITEIbHOCTH,
HaBBIKAMH Pa3peIICHUS
po0JieM; CHOCOOHOCTh U
TOTOBHOCTb K
CaMOCTOSITEIIbHOMY TTOUCKY
METOJIOB PEIICHHUS
MPaKTUYECKUX 3a]1a4,
MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

- TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOCTOSITETIbHOU
UH(OPMAIMOHHO-
MO3HABATEILHOM
NEeATEeIIbHOCTH, BJIaJICHUE
HaBBIKAMH TTOJTyYEHUS
HEOO0XO0IUMOI
uH(bOpMaIHU U3 cIoBapen
Pa3HBIX TUIIOB, YMEHUE
OpPUEHTHUPOBATKLCS B
Pa3TUYHBIX UICTOYHUKAX
uHbOpMaITUHU, KPUTHIECKU
OIICHUBATH U
UHTEPIPETUPOBATH

HAayK, TEXHUKA U COBPEMEHHBIX TEXHOJIOTHI, O BKJIAJAE
pPOCCHMCKMX M 3apyO€KHBIX YYEHBIX-(PU3HKOB B pa3BUTHUE
HayK{; [OHUMaHue (PU3NYECKON CYIIHOCTH HAOJI0AaEMbIX
ABJICHM MUKpPO-, MaKpo- M Meramupa; I[OHHMaHHE POJHU
¢u3ukn B (OPMHUPOBAHMU KPYro3opa M (PyHKIHUOHAIBHOU
I'PaMOTHOCTH 00YyYaroIIuXcs;

- Brnanenue OCHOBOIIOJIAra0IIUMHU puznyecKuMu
HNOHATUSAMU  (CBSI3aHHBIMU C  MEXaHUYECKUM JIBUIKEHHEM,
B3aMMOJICHCTBHEM Te€J, MEXaHUYECKUMH KOJeOAaHUSAMH U
BOJIHAMH; ATOMHO-MOJIEKYJIIPHBIM ~ CTPOCHHEM  BEIIECTBA,
TEIJIOBBIMM ~ IIPOLIECCAMM; DJIEKTPUYECKMM W MAarHUTHBIM
NOJISIMH,  DJIEKTPUYECKUM  TOKOM,  DJIEKTPOMAarHUTHBIMU
KOJICOAHUSIMU W BOJIHAMHM;  ONTHYECKUMHU  SIBJIICHUSAMHU;
KBaHTOBBIMH SIBJIEHUSIMU, CTPOCHHUEM aTOMa U aTOMHOTIO sJipa,
PaZANOAaKTUBHOCTBIO);

- BJIQJICHUE 3aKOHOMEpPHOCTSIMHU, 3aKOHAMH M TEOPHUSIMU
(3akoHbl HpIOTOHA, 3aKOH BCEMHPHOTO TSATOTEHHUS, 3aKOHBI
COXpPaHEHUS MMITyJIbca W DJHEPrUM C YYETOM TpaHHl] HX
INPUMEHUMOCTH,  OCHOBHBIE  IIOJIOXKEHUS  MOJEKYJIIPHO-
KMHETUYECKOW TEOPUM CTPOEHUS  BEIIECTBA, OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HJIEAITBHOTO
ra3a, 3aKOHbBl HJICAJBHOTO  Ta3a, 3aKOH  COXPAHEHUS
ANEKTPUYECKOro 3apsga u 3akoH KyiioHa, TrpaHuLBl UX
IPUMEHUMOCTH, 3aKOHbI OMa JIJ1s1 OTHOPOJHOTO NPOBOJHUKA U
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OK 05 OcyiecTBisiTh yCTHYIO U
NMCbMEHHYI0O KOMMYHUKAIUIO Ha
FOCYJapCTBEHHOM si3blke PO ¢

y4eTOM 0COOEHHOCTEM
COLIMAJIBHOTO M KYJBTYpHOTO
KOHTEKCTa

OK 06 [TposBasATH
IPaXKJAHCKO- MATPUOTHYECKYIO
MO3ULIHI0,  JEMOHCTPUPOBATH
OCO3HaHHOE TMOBEJCHHE Ha
OCHOBE TPaIUIIIOHHBIX
POCCUNCKUX IYXOBHO-
HPABCTBEHHBIX IICHHOCTEH, B
TOM  4YHCIIe C  y4eToM
rapMOHM3AINH
MeKHAIIMOHAIbHBIX U
MEXPETUTHO3HBIX OTHOILIEHUH,
NPUMEHSATD CTaHJIapThl
aHTUKOPPYIILIMOHHOTO
MOBE/ICHUS

OK 07 ConelicTBOBaTH
COXPaHEHHUIO OKpYy Karolen
Cpelbl,  PpecypcocOEpeKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MEHEHUHU KJIMMaTa, IPUHIIUIIBI
OEepeXJIMBOTO  MPOU3BOJICTBA,
3 PeKTUBHO  JICHCTBOBATH B

HPGBBLIqaﬁHBIX CUTyalHusax

uHpopMaluio,
MOJIy4aeMyIo U3
Pa3IMYHBIX UCTOUYHUKOB;

- YMEHHUE MPOYyKTUBHO
o0miarecs u
B3aMMOJIEHCTBOBATH B
poliecce COBMECTHOM
JESTeNIbHOCTH, YYUTHIBATD
MO3UINH IPYTHX
YYaCTHUKOB JICSITETLHOCTH,
3¢ peKTUBHO pa3pemarhb
KOH(JIUKTBIL;

- yMEHHE
CaMOCTOSITEJIHO
OLICHHUBATh U IPUHUMATh
pelIeHuUs, OTIpeAeIsIoNIe
CTpaTEeruo NOBEACHUS, C
YUETOM IPaKIAHCKUX U
HPABCTBEHHBIX LIEHHOCTEN

3aMKHYTOM 1enu, 3akoH JDxoynms—IJlenna, 3akoH [koyma—
Jlenua, 3akoH Ammnepa, 3aKOH JJIEKTPOMAarHUTHON WHIYKLIHH
Qapanes, npaBwio Jlenna, npuHnun [roMreHca, KBaHTOBas
runore3a I[lmanka, 3akoHbl ¢otodddekra, nocrynarsl bopa,
TEOpHUsi  aroMa  BOJOpPOAA);  YBEPEHHOE  IOJIb30BAaHUE
(bU3NIECKOM TEPMHUHOJIOTHEH U CUMBOJIUKOM;

- BrnageHne OCHOBHBIMHM METOJIAMHU HAYYHOT'O MTO3HAHMUS,
UCIIOJB3YEeMbIMU B (DU3UKE: HAOIIOJICHUE U OTIUCAHUE
(bu3NYeCcKuX SIBICHUI; IpoBeieHNE (PU3NIECKOTO
AKCIIEPUMEHTA; YMEHHUEM BBISBIISITH 3aBUCUMOCTh MEKTY
($bU3MYECKUMU BEIMUMHAMU, OOBICHSTH MOTYyUYCHHbBIC
pEe3yAbTaThl, UCIIOIB3YS (PU3NUECKHE TEOPUH, 3AKOHBI U
TIOHSATHUSI, U JIeJIaTh BHIBO/IBI;

- CdhopMupOBaHHOCTh YMEHUS peliaTh pU3ndecKkre 3a1auu,
UCIIOJIb3Ys U3YYCHHBIC 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIINE
(bu3nYeCcKre BeTNYNHBI;

- CdhopMUpOBaHHOCTh YMEHUS TPUMEHSIThH TOJTyICHHbBIC
3HAHUS 17151 OOBSICHEHHS YCIIOBUHM MPOTEKAHUS (PU3UUECKHUX
SABJICHUM B MPUPOJE U IJI MPUHITHUS IPAKTUUYECKUX PEIICHUN B
MOBCETHEBHOM JKU3HU JJ11 00ecTieueHns 0€30MacHOCTH TIPH
oOpalieH1u ¢ ObITOBBIMU IPUOOPAMU U TEXHUUECKUMU
YCTPOMCTBAMH, COXpaHEHUSI 37I0POBbsS U COOJIFOACHUS HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKpY KaloIeH cpefie;

MMOHUMAaHUE HEOOXOIUMOCTH MPUMEHEHHUS TOCTHKEHUM
(U3UKU ¥ TEXHOJIOTHUH IS pallMOHAJIBHOTO
MIPUPOJIOTIOIB30BAHUS;

CdopMupoBaHHOCT, COOCTBEHHOM MO3HUITNH 110
OTHOIIEHUIO K Pu3nuecKor nHpOpMaIu, MoaydaeMou u3
pPa3HBIX UICTOYHUKOB




2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1 O0bemM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

Bua yueOHoit padoThl O0bem B
yacax

O0bem 00pa3oBaTe/ibHON NPOrPaMMBbI JUCHUIIIMHBI 106
1. OcHOBHOE coaep:xkaHne 82
B T. U..
TEOPETUUECKOE 00yUeHUE 74
JlabGopaTopHble U MPaKTUUYECKHUE 3aHITHS 8
2. [IpopeccnonaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME 24
BT. U..
TEOPETHYECKOE 00yUEHUE
1abopaTOpHBIC 3aHATUS 24

IIpomexxyrounasi arrecrauus (aud.3aqer)
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2.2. TemaTudeckuii JIaH U coiepPKaAHNE TUCUMIUINHBI « DU3UKA)

nBuxeHne. CKOpocTb. YpaBHEHUE ABWKECHUSA. MTHOBEHHAs U CPEIHSAS
ckopoct. [locTynarel Teopur OTHOCUTENLHOCTH. OCHOBHBIE CIEACTBUS
Y3 MOCTYJIATOB TEOPUU OTHOCUTEIBHOCTHU. Y CKOPEHHUE.

[IpssMOIMHEWHOE NIBMIKEHUE C MOCTOSHHBIM YCKOpPEHHUEM. JIBHIKEHHE C
MOCTOSTHHBIM YCKOPEHHUEM CBOOOTHOTO IMaJICHHUS.

JIBrkeHue Tena, OpPOIIEHHOTO TOJ YIJIOM K Tropu3oHTY. PaBHOMepHOe
JIBUKEHHUE TOUKHU 110 OKPY>KHOCTH, YIIIOBAsi CKOPOCTb.
LentpocTpeMurensHoe yckopenue. Knnemaruka abCoI0THO TBEPIOTO

TCJ1Aa.

dopMupyemble
HaumenoBanue | Cojaep:kaHue y4eOHOro MaTepuasa, 1ad0paTopHbIe U MPAKTHYECKHUE Oo6bem o0ume u
pa3jiesioB M TeM  [pad0ThI, HHAMBHAYAJIbHBIN MPOEKT (ec/iu npedycmompeHsl) 4acoB npogeccuoHaIbLHbIE
KOMIIETEHIIUHN
Beenenue. Conep:kanue yueOHOr0 MaTepuasia: 2 OK 03
duszuka u ®duznka — PyHIaMeHTaIbHAs HayKa O Ipupoje. EcTecTBeHHO-HAYIHBIH OK 05
METOAbI METOJ IO3HAHMUS, €0 BO3MOKHOCTH U TPAHUILIBI IPUMEHUMOCTH.
HAYYHOTO OKCIIEpUMEHT W  TEeopuss B  NPOLECCE€ TIO3HAHUS  IPUPOJIBIL.
NMO3HAHUA MopenupoBanue  gusanyeckux  sIBJICHUH U mporeccoB.  Pomb
AKCIIEPUMEHTA U TEOPUU B Mpolecce NMo3HaHus npupoabl. Ouznueckas
BeMurMHA. DU3NYECKHE  3aKOHBI. I'panuupl  TPUMEHUMOCTH
(bU3HUECKNX 3aKOHOB U TEOPHIA.
[Mpunnun coorBercTBus. llonsTe o Qu3myeckoit KapTuHE MUpa.
[TorpemHocT U3MEPEHU (PU3NUECKUX BETUYUH. 3HaYeHUE (PU3UKU MIPU
ocsoennn npodeccuii CI1O u cnenmansnocteit CI10.*
Pazgea 1. Mexanuka OK 01
Tema 1.1 Conep:xanue y4eOHOTro MaTepuaJa: 4 OK 02
OCHOBEI Mexannueckoe ABMKEHUE U €r0 BUAbl. MarepraibHas TOUKa. OK 04
KUHEMAaTUKHU CkansipHble 1 BEeKTOPHbIE (pH3U4YeCKUe BeJTUIUHbI.
OTHOCUTENBFHOCT, MEXaHWYeCKOoro naBikeHusa. CHucreMa oOTCUETA. OK 05
[Tpunuun otHocuTenbHOCTH ["amumnes. CrocoObl omucaHus JABUKEHUS. OK 06
Tpaexkropusa. Ilyte. Ilepememienue. PaBHOMEpHOE NPAMOJIUHEWNHOE OK 07

H
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Tema 1.2 Conepxkanue yueOHOr0 MaTepuaJia
OcCHOBBI OcHoBHas 3amada nuHaMuki. Cuna. Macca. 3akoHbsl MexaHnnku HproToHa.
JMHAMUKHA Cunsl B npupone. Crita TSHKECTH U CUJIa BCEMUPHOTO TATOTEHUs. 3aKOH
BCEMUpHOTO TsroreHus. IlepBas Kocmuyeckass CKOpOCTbh. JIBukeHue
mianeT ¥ Maneix Tea Comneunod cucteMbl. Bec. HeBecomocts. CHth
YIPYTOCTH.
Cuaibl TpeHusi. DJIEMEHTHI PEISTUBUCTCKONW TUHAMUKHU
Tema 1.3 Conep:xanue y4eOHOIro MaTepuaJa:
3aKOHBI Nmnynsc Tena. Mmnynbe cuiibl. 3aKOH COXPAHEHUS HWMITYJIbCA.
COXpaHCHUS B PeakTuBHOE JABM)KEHHE. 3aKOH COXpPAaHEHUS MOMEHTA UMITYJIbCa.
MCXaHHUKE Mexannueckass pabora ©W  MOIIHOCTh. KuHeTHueckas SHeprus.

[ToreHnumanbHas dHEprusa. 3aKOH COXPAHEHUs MEXaHWYECKOM DHEPIHUU.
PabGora cumbl TspkecTH M cwiibl ynpyroctd. KoHcepBaTHUBHBIE CHIIBI.
IIpumenenue 3aK0HOB coxpaHeHHus. Vcnonb30BaHne 3aKOHOB MEXaHUKHU
Ui OOBACHEHUS JABW)KEHHUA HEOECHBIX Tel M Uil  Pa3BUTHS
KOCMUYECKHX HCCIECAO0BAHUM, IPAaHULIBI TPUMEHHUMOCTH KJIACCUUYECKOU
MexaHukd. [lpakTndeckoe mnpuMeHeHHe (U3MYECKUX 3HAHUNA B
IIOBCETHEBHOM JKW3HU [JI HCIOJBb30BAaHUA TNPOCTBIX MEXaHU3MOB,
MHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB

Pemenue 3a1a4 ¢ npogeccMoOHAIBbHON HANIPABJEHHOCTHIO 10 pa3aenay «MexaHuka»

Paszgea 2. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 2.1
OCHOBBI
MOJIEKYJISIPHO

- KHHETUYECKOU

TEOPUU

Coaep:xaHue y4eOHOro MaTepuaja:

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW Teopuu. Pazmepsl
1 Macca MOJIEKYJl U aTOMOB. bpoyHoBckoe naBukeHue. CUilbl U SHEpPrus
MEXKMOJIEKYJISIPHOTO  B3auMojeucTBUsA. CTpoeHHe Ta3000pa3HbIX,
KUJIKUX U TBepabix Ten. MpeanvHblid ra3. [laBnenue raza. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOpUM ra3oB. Temmeparypa u
ee u3MepeHue. AOCOIIOTHBIN HYJIb TeMIepaTyphl. TepMoauHaMHuuecKas
nikana temneparypbl. CKOpOCTH IBUKEHUS MOJIEKYJ U UX U3MEPEHHUE.
M3onponeccsl n ux rpaduku. ['a3oBbie 3aKOHBI. YpaBHEHHUE COCTOSHUE
UJICIbHOT O ra3a. MosisipHas ra3oBasi MOCTOSIHHAS

Pemienne 3a1a4 ¢ npoeccHOHATLHON HANIPABJIEHHOCTHIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I[IK'1.1
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JlabopaTtopHbie padoThI:
1. N3yuenue nzobapHoro mnpoiiecca (ONbITHas MpoBepka 3akoHa [ ei-
Jlroccaka, boitns- Mapuorra)

Tema 2.2 OCHOBBI
TEPMOJUHAMUKHU

Conep:kanue y4eOHOr0 MaTepuasa:

OcCHOBHbBIE TOHATUS U ONpeAcicHUs. BHYTpEHHSsT SHEpPrusi CHCTEMBI.
BuyTpenusis sHeprus uaeaibHoro raza. Pabora m Termsora kak (GpopMsl
nepegayd  JHEPruM.  [eIUIOEMKOCTh.  YJAENbHasg  TEIUIOEMKOCTD.
KonuyectBo TemnoTel. YpaBHeHHE TemioBoro Oananca. [lepBoe Hauasno
TEpMOJMHAMUKU. AnuadaTHblid mporecc. [IpuHounm aeidcTBUs TEIUIOBOR
MamuHbl. KIT/] TermoBoro aurarens. Bropoe Hauano

TEPMOJANHAMUKH. XOJIOAWIbHBIC MalIUHbL. TemnoBele Apurarenu. Oxpana
MIPUPOJBI.

IIpakTnyeckue 3ansaTus. Pemenue 3axau

Pemienue 3aga4 ¢ npogeccMoHaAIbHON HANIPABJIEHHOCTHIO

Hroro 3a cemectp

34

Tema 2.3
ArperaTHbie
COCTOSTHUS
BEILIECTBA U
dhazoBbIe
Mepexo/ibl

Conep:kanue y4eOHOr0 MaTepuasa:

Ucnapenne u koHueHcauus. HacwllleHHBIM Tap M €ro CBOWCTBA.
AOcontoTHasT ¥ OTHOCHUTENbHAS BIIAXKHOCTH Bo3nyxa. [lpubopbr s
ONpeNeNICHHs] BIaXHOCTU Bo3ayxa. Touka pockl. Kunenue. 3aBUCUMOCTh
TEMIIEPaTypbl KUIICHUS OT AaBJIeHUsA. KpUTHUUueCcKoe COCTOSIHUE BELIECTBA.
[leperperslii map W €ro HCIOJb30BAHHE B TEXHUKE. XapaKTEPHUCTHUKA
JKUJKOTO COCTOSIHHSL BemecTBa. [lOBEpXHOCTHBIM CJOM  KUJKOCTH.
DHeprusi MOBEPXHOCTHOro cinos. bmmkauil mopsigok. IloBepxHOCTHOE
HaTspkeHue. CMaunBaHUWE. SIBJIEHUS HA TPAHUIIE JKUIAKOCTH C TBEPABIM
tesnoM. Kanwmisipuele sgBieHHs. XapaKTEpPUCTHUKA TBEPAOTO COCTOSTHUS
BemiectBa. Kpucrammueckue u amopdHbie Tena. YIHpyrue CBOWMCTBa
TBEpAbIX Tell. 3akoH ['yka. MexaHMuYeCcKHME CBOWMCTBA TBEPIBIX TEIL
[Inactuueckass (ocrarouHas) aedopmaiusa. TemnoBoe paciIupeHue
TBEPIbIX Ten W kuakocte. KoadduiumeHt nuHEHHOTO pacuiupeHus.
Koaddurment o0pE€MHOTO pacimmpenus. Y4eT paciuiupeHusi B TEXHUKE.
[lmaBnenne. YpensHas  temiora  IUiaBieHud.  Kpucraimmszanwus.

[IpakTyeckoe TNPUMEHEHHE B TIOBCETHEBHOW KU3HM (DU3UIECKUX
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3HAHUU 0 CBOWICTBAX ra3oB, »KMAKOCTEN U TBEPABIX TeJl
IIpakTnueckue 3anaTus. Pemenne 3agau 2
Pemrenne 3aga4 ¢ npopeccCuoOHAIbHONM HANIPABJIECHHOCTHIO 4
JlabopaTtopHbie padoThI
2. Onpenenenue BJIaKHOCTH BO3AyXaA. 2
3. Onpenenenne KOIPPUIHEHTA  TMOBEPXHOCTHOI0  HATSKEHHS 2
"KHJIKOCTH
Pa3nen 3. JiaekTpoguHaMuKa
Tema 3.1 Coaep:xanue y4eOHOro MaTepuaJa: 4 OK 01
ONEKTPUYECKOE | DICKTPUUCCKUE 3apsi/bl. DJICMEHTAPHBIA 3JCKTPUUCCKHUIA 3apsi. 3aKOH OK 02
110JIE coxpaHeHMs 3apsana. 3akoH Kynona. Onekrpuyeckas NOCTOSHHAS. OK 03
DnekTpudeckoe nosie. HanpsokeHHOCTh dieKTpudeckoro noss. [IpuHmun OK 04
cynepno3uuuu  1moner.  [IpoBOOHMKM B DIEKTPUYECKOM  IMOJIE. OK 05
JIMDNEKTpUKU B DJIEKTpUYeCcKOM mnoJie. [lonmspusanus IHUAIEKTPUKOB. OK 06
Pabora cun »snekrpocraruueckoro mons. Ilorennwman. PasHocTb OK 07
NOTEHIUAJIOB. DKBUIIOTEHUUAJIBbHBIE TMOBEPXHOCTU. CBA3b MEKIY
HAIPsDKEHHOCTBIO W Pa3sHOCTBIO IMOTEHLMATIOB 3JIEKTPUYECKOrO ITOJIS.
OnexkrpoemkocTs. Konaencatopel. CoeanHEHHE KOHAEHCATOPOB B
OaTapero. OHeprus 3apsHKEHHOTO KOHJICHCATOpA. DHeprus
AJIEKTPUYECKOTOo mojsa. EnuHuuel  asnekrpoeMmkoctu. [Ipumenenue
KOHJIEHCAaTOpPOB
Pemenue 3apa4 ¢ npogeccMOHAIBHON HANIPABJIEHHOCTHIO
JlabopaTopHblie padoThI:
4. OnpenesieHne 3JIEKTPUUECKOH €eMKOCTH KOHIEHCATOPOB 2
Tema 3.2 Conep:xanune yueOHOIro MaTepuaJa:
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3aKOHBI
IMOCTOSIHHOTO TOKAa

VYcnoBus, HeEOOXOAMMBIE 7S BO3HUKHOBEHHMS U MOJCPKAHUS
ANEKTpUYECKOro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma nis
y4acTKa M[E€Nu. 3aBUCHUMOCTh JJEKTPUYECKOTO COMPOTUBJIEHUA OT
MaTepuasia, JJIMHbI M IUJIOIIAAU TOTNEPEYHOr0 CEUEHHUs IPOBOJHUKA.
3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTUBJIEHUS IMPOBOJHUKOB  OT
temriepaTypbl.  TemneparypHbiii KOO (QUIMEHT  CONPOTUBIICHUS.
CBepXnpoBOAUMOCTb. DNEKTPOABUKYIIAS CUJIa UICTOYHHKA TOKA. 3aKOH
Oma miga nonHOW uenu. OnekTpuueckue nenu. IlapamiensHoe wu
MOCIIEZI0BATEIbHOE COCTUHEHHE MPOBOAHUKOB. 3akoHbl Kupxroda mms
y3na. CoeuHEHUE HCTOYHUKOB JJICKTPUYECKOW JHEPruu B OarTapero.
3akoH [xoyns— Jlenua. Pabota 1 MOIIHOCTH MOCTOSIHHOTO TOKA.
TennoBoe IelcTBHE TOKA

Peimnenue 3agau ¢ IIpO(l)eCCI/IOHaJIBHOﬁ HaNpaBJC¢HHOCTbHIO

JlaGopaTopHbie padoThI:

5. H3y4yeHHMe 3aKOHOB TOCJEJ0BATEJBLHOIO0 U MapPaLIeJIbLHOIO 2
COeIMHEHNH NPOBOJHNKOB. 2
6. MHW3mepenue DJAC m BHYTPEHHEro CONPOTHBJIEHUS] UCTOYHHMKA 2
TOKA. 2
7.  OmnpenesieHue yaeJbHOT0 CONMPOTHUBJIEHUS MPOBOTHUKA.
8. MHccaenoBaHue 3aBHCHMOCTH MOIIHOCTHM JIAMIIBI HAKAJUBAHHUS
0T HANPSIKEHUA HA e€ 3a:KuMax.
9. Omnpenenenne KII/I 3s1ekTponanTku.
10. OmnpenesieHue TepMU4YECKOro ko3¢ duiuueHTa cONnpoTUBIECHUSA
MeH
Tema 3.3 Conep:xanune yueOHOIro MaTepuaJa:
DIJIEKTPUYECKUM TOK| DJEKTPUUECKUN TOK B METaJIaX, B JJIEKTPOJUTAX, Ta3ax, B BaKyyMe. 4

B Pa3IMYHBIX
cpenax

Onektponu3. 3akoH anekTponusza Dapanes. OAEKTPOXUMUYECKUI
SKBUBAJIEHT. Buabl razoBbIX pa3psaoB. TepMO3JEKTpOHHAs SMHUCCHSL.
[Mnazma. DnexkTpuueckuii TOK B modynpoBogHukax. CoOCTBEHHas W
pUMeCHast MIPOBOJUMOCTH. P-n Iepexon. IIpumenenue
MOJIYIIPOBOJHUKOB.

IHoynpoBoaHUKOBBIE NPUOOPBI

[
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Pemienne 3a1a4 ¢ npopeccHOHAILHON HANIPABJIEHHOCTHIO

JlaGopaTopHbie padoThbI:
11. Onpenesnenue 3JIeKTPOXUMHYECKOT0 IKBUBAJIEHTA MeIH

Tema 3.4
MarsuTHoe 1oJjie

Conep:xanue yueOHOIro MaTepuaJa:

BekTop MHAYKIMM MarHuTHOro mnoss. HanpsokeHHOCTh MarHUTHOTO
1oJig. JIelcTBUEe MAarHUTHOTO IOJII HA TPSIMOJMHEWHBIM MPOBOJHUK C
TokoM. B3aumopeiictBue TokoB. Cuna Ammnepa. IIpuMeHeHUE CUIIBI
Awmriepa. MarauTHbi IoTOK. PaboTa mo mepeMenieHnio MpOBOTHUKA C
TOKOM B MarHUTHOM TT0Ji€. JIeiCTBME MAarHUTHOTO TTOJISL HA IBMKYLIUAKCS
3apsa. Cuna Jlopenna. I[lpumenenue cunbl Jlopenua. Onpenenenue
YIAETBHOTO 3apsaa. MarHuTHble CBOWCTBA BelIECTBA. MarHutHas
MIPOHUIIAEMOCTh

IIpakTuyeckue 3ausitus. Pemenue 3agau

Tema 3.5 Conep:kanue y4eOHOr0 MaTepuasa:
OJNEeKTpOMarHuTHas| SIBjeHue 3JIEKTPOMAarHUTHON wWHAyknuu. IlpaBuino Jlenna. 3akoH
UHIYKLW ANEKTPOMAarHuTHOM HMHAYKIMU. BuxpeBoe snektpuyeckoe mnoiue. IC
WHIYKIIMU B JBWXKYIIUXCS TPOBOJHUKAX. SIBICHUE CaMOUHIYKIIUU.
NHAyKTUBHOCTB. DHEPTHSI MArHUTHOTIO IOJS TOKA.
B3anMoCBs3b AJIEKTPUUYECKUX U MArHUTHBIX MOJIEH. DJIEKTPOMArHUTHOE
1oJie
Pemenue 3aga4 ¢ npoeccMoOHAIbHON HANIPABJIEHHOCTHIO
Pa3zneun 4. KosieOanusi M BOJIHBI
Tema 4.1 Conep:kanue y4eOHOr0 MaTepuasa: OK 01
Mexannyeckue | KonebatenpHoe naBmxkenue. I apmonudeckue Kosebanus. CBOOOIHEIE OK 02
KOJIeOaHuUs ¥ BOJIHBI MexaHHueckue KoneOanus. IIpeBpamieHnue dHEpruu IpH KoJIeOaTelbHOM OK 04
nBwkenud. CBOOOXHBIE — 3aTyXaloOIME MEXaHMYECKHE  KOJIEOaHHs. OK 05
MaremaTtiuuecknii MasTHUK. [IpYKUHHBIM MasATHUK. BBIHYKIECHHBIE OK 06
MEXaHUUECKHUE Konebanus. Pe3oHanc. OK 07

ITorepeunble U TPOJOIABHBIE BOIMHBI. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE

Tema 4.2

Conep:kaHue y4e0HOro MaTepuaJa:
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DNEeKTPOMArHUTHbBIE
KOJICOAHUS 1 BOJTHBI

CBoOoHBIE 37EKTpOMarHuTHhle KosneOanus. IlpeBparnenue sHepruu B
konebarenbHOM  KOHType. Ilepmoam  CBOOOIHBIX — BIEKTPUUECKUX
koneOanuii. @opmyna TomcoHa. 3aTyxawliue 3JIEKTPOMAarHUTHBIC
kosieOanus. ['eHepaTop He3aTyxarouuX 3JEKTPOMArHUTHBIX KOJIEOAHMM.
BoinyxneHnble anekTpuueckue konedanus. [lepemennsiii Tok. ['eneparop
NEPEMEHHOTO TOKa. EMKOCTHOE ¥ HMHAYKTUBHOE CONPOTUBIICHUS
NEPEMEHHOTO TOKa. AKTHUBHOE CONpOTUBIEHHE. 3akoH Oma s
ANEKTPUYECKON 1lemu TMepeMeHHoro Toka. Pabora u  MOIIHOCTH
nmepeMeHHOro Toka. Pe3oHaHc B anektpuyeckoit nemu. TpanchopmaTopsl.
Toxku BbICOKOM 4acToThl. [lomydyeHue, mnepemada W pacupenciacHUe
ANEKTPOIHEPTUHU. DJIECKTPOMArHUTHOE TOJIE KaK OCOOBIM BUJ MaTEpHHU.
DJIEKTPOMArHUTHbIE  BOJIHBI. (CBOMCTBAa  3JEKTPOMATHUTHBIX  BOJIH.
Bubpatop I'epua. OTkpeITBIH KoseOaTenbHbI KOHTYp. M300peTeHue
pamuo A.C. IlonoBeM. [lonsTHE O pagmocssasu. [IpuHIKND paanocBs3y.
[IpumMeHeHue 3IEKTPOMArHUTHBIX BOJIH

Pa3zgea 5. Onruka

Tema 5.1
IIpupona cera

Coaep:xanue yueOHOIro MaTepuaJa:

Toueunslii HCTOYHUK cBeTa. CKOPOCTh pACIIPOCTPAHEHUS CBETA. 3aAKOHBI
oTpaxkeHuss u npenomiieHuss cBera. [IpuHomn [roiirenca. IlosHoe
orpaxenue. Jlunspl. [locTtpoenue wuzobpaxenuss B auH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIMUCHUE JIMH3BI. [ J1a3 KaK ONTHUYECKas CUCTEMA.
Ontuueckue mnpubopsl. Cuna cBera. OCBEHIEHHOCTb.  3aKOHBI
OCBEILIEHHOCTH

Pemienne 3aga4 ¢ npodeccHOHATIBLHON HANIPABJIECHHOCTHIO

JlaGopaTopHblie padoThbI:
13. Onpenenenne moka3aTess MPETOMICHHS CTEKIIa

Tema 5.2

Conepxanue yuyeOHOro marepuaJia:

OK 01
OK 02
OK 04
OK 05
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BosHOBBIE HuTepdepenius CBETa. KorepeHntHocTb CBETOBBIX  JIy4eH.
CBONCTBA Nurepdepennus B Tonkux mieHkax. Konsia HetoTona. Mcnonb3oBanue
CBETa uHTeppEepeHI B Hayke U TexHuke. udpakuusa cera. Judpaxuus Ha
miesid B mapajulesibHbIX JydaX. [udpakunonnas pemerka. [lonsitue o
rojorpaduu. Ilonsgpuzamnus nonepeynsix BosiH. [lonmsipuzarus cperta.
JBorHoe nyuenpenomiieHue. Ilonspounbl. ucnepcusi cBera. Buubl
u3nydeHud. Bunabl cnektpoB. Cnektpel ucmyckaHus. CHEKTpbI
noryonieHus. CrhekTpanbHbld aHanu3. YIbTPapUOIETOBOEC H3IYUYEHUE.
HudpakpacHoe uznydenue. PeHtrenoBckue
ayuu. VX ipupona u cBouctsa. IlIkana 3J1eKTpOMarHUTHBIX U3JYYEHUN
Tema 5.3 JIB>KEHHME CO CKOPOCTBIO cBeTa. 1loCcTymaTsl TeOpur OTHOCUTENBHOCTH U
CnenumanpHas clenCTBHS U3 HUX. IHBapHaHTHOCTh MOAYJISl CKOPOCTH CBETA B BAKyyMe.
TEOpHUs OHeprus nokosi. CBA3b Macchl U SHEPTHH CBOOOTHON YaCTHUILIbI
OTHOCUTEIBbHOCTH
Paznen 6. KBanTtoBasi pusuka
Tema 6.1 Conep:kanue y4eOHOr0 MaTepuasa: OK 01
KBanToBas ontuka| KBanrosas runoresa Ilnanka. TemnoBoe uzmyuenue. KopryckynsipHo- OK 02
BOJIHOBOM aAyanm3Mm. @Dortonsl. ['mmore3a ne bpoitns o0 BOJTHOBBIX OK 04
cBoiictBax wyactull. CooTHolleHue HeompeneneHHocte ['eiizenobepra. OK 05
JlaBnenne cBeta. Xummuueckoe acicTBhe cBera. OmbiTel Jlebenea m OK 07

BasunoBa. ®otosaddexr. YpaBuenue DitHmreriHa s dotodaddexra.
Buemmnuii  dotosnexkrpuueckuii dddexr. BHyTpenHuit hoTodddexr.
Tunetr porosnemento. [Ipumenenue dhotodrddexra

JlaGoparopHbie padoThbI:
16. U3yuenue sBjeHus porodddexra

Tema 6.2 Ousuka

Conep:xanune yueOHOIro MaTepuaJa:
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aToMa M aTOMHOT'O
spa

PazBuTHe B3riA10B Ha CTpOeHKE BenecTsa. Moaenu CTpoOeHus: aTOMHOIO
anpa. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax Boxopoja. SnepHas
mozenb aroMa. OnbiTel D.Pezepdopna. Mogens aroma BOJIOpoAa IO
H.bopy.

KBanToBeie mnocrynarsl bopa. Jlaseppl. PagumoakTuBHOCTB. 3akoH
pasinoakTUBHOIO pacnajga. PaguoaktuBHble mpeBpaieHus. CrocoObl
HaOJIIOJICHUS U PETUCTPALIMY 3apsKEHHBIX yacTull. D¢ ¢ekt BaBuiosa —
YepenkoBa. CTpoeHne aTOMHOTO sizipa. JlepekT Macchl, SHEPTHUS CBSI3U H
YCTOMYMBOCTb ATOMHBIX sep. SlnepHele peakuuu. SnepHas S3HEPreTHKA.
OHEPreTUYeCKM  BBIXOJ  fANEpHBIX  peakuuil.  MckyccTBeHHas
PaaMOaKTUBHOCTG. Jlenenue Tsokenbix anep. Llennas saepHas peakiusi.
VYhpasisiemas 1uenHas peakuusa.  SAnepHein  peaktop. Ilomydenwme
PaaMOAaKTUBHBIX U30TOIIOB U UX IPUMEHEHHE. broornyeckoe nencTeme
PaAMOAKTUBHBIX U3JYYEHUN. DIIEMEHTapPHBIE YaCTHLIBI

IIpome:xxyTounas arrectaums: 1uphepeHIIMPOBAHHBIN 3a4eT

Hroro 3a cemecTp

72

Bcero:

106
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3. YCJIOBUS PEAJIMBALIMU ITPOTI'PAMMBI IMCHUTIJIMHBI

3.1. TpeGoBaHus K MATEPUAIBLHO-TEXHUYECKOMY 00ecnedyeHuIo

AHO II0O IIAIIK 3akio4yui AOTOBOpP O€3BO3ME3AHOTO MOJIb30BAHUS
nomMemnieHueM ot 15 wuroHs 2023 1. ¢ MYHUUMNAIBHBIM  OIOJKETHBIM
o011e00pa3oBaTeNbHBIM YUPEKACHUEM — CpPeIHEH 0011e00pa3oBaTeIbHON MIKOJION
Ne 9, cormacao kotoporo MBOY mxkona Ne 9 mpenocraBisieT pecypchl,
HE0OXOAUMBIE TSl pean3aliuy y4eOHON AUCIUIUIUHBI.

Kabunet ¢hu3uku, oCHaIIEHHBIN 000pYy/I0BaHUEM:

- KJIacCHasl 1I0CKa, paboyee MECTO MPENo1aBaTelisd, yAeHHUYECKUE CTOJIbL, CTYJIbS

- HarJIAIHbIE TOCOOUS (KOMILIEKThI Y4E€OHBIX TaOJUIl, CTEHJIOB, CXEM, IJIAKATOB)

Hudposas nadbopaTopus 1o GU3MKe AJI1 yIUTEINS;

Hudposasg nadbopaTopus 1o GU3MKE AJi1 YICHUKA;

Becel TexHMUECKHE ¢ pa3HOBECAMU;

Kommiekr 7151 1ab0opaTopHOro MpakTUKyMa 10 ONTHKE;

Kommuiekt 17151 1a00paTopHOro MpakTUKyMa IO MEXAHHUKE;

KoMmmiekT 11s1 1abopaTOpHOro MpakTUKymMa IO MOJIEKYJISIpHOM (QU3UKEe U

TEPMOJANHAMUKH;

7. Kommiekr nns  71a00paTOpHOTO  NPAaKTHUKymMa IO  JJIEKTPUUYECTBY (C
TE€HEPATOPOM);

8. Kommiekt /i n3ydeHust BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUU
(CoJIHEUHOM, BETPOBOM PHEPryUU, OMO-, MEXaHHMUYECKON M TEPMOAJICKTPHUUSCKOM
SHEPreTUKH);

9. AwmmepmeTp 1a00paTOPHBIIA;

10. BonbT™eTp 1ab0paTOpPHBIA;

11. Komopumertp ¢ HaOOPOM KaJOPUMETPUUECKUX TE;

12. TepmomeTp 1ab0OpaTOPHBIN;

13. KomrmuieKkT s M3y4eHHss OCHOB MEXAaHUKH, THEBMATHUKU M BO300HOBIISIEMBIX

UCTOYHUKOB YHEPIHH;

14. Bapomerp-anepous;

15. biyiok nuTaHus peryianupyemMblii;

16. Beb-kamepa Ha MOABUKHOM IITATUBE;

17. Bwupeokamepa 115t pabOThI ¢ ONTHYECKUMU TPUOOpamMu;

18. T'enepartop 3ByKOBOIi;

19. Turpomertp (ricuxpomerp);

20. I'py3 HaOOpHBIN;

21. ]JluHaMOMETp AEMOHCTPAIMOHHBIN;

22. KoMIIeKT mocyAbl IEMOHCTPAIMOHHON C MPUHAIIICKHOCTIMHU;

23. MaHOMeTp KUJIKOCTHOU JEMOHCTPAIlMOHHBIN;

24. MeTtp AEMOHCTPALMOHHBIH;

25. Mukpockon JeMOHCTPALMOHHBIH;

26. Hacoc Bakyymubiit KomoBckoro;

27. CTOIHK IIOIbEMHBIN;

28. llltatuB IEMOHCTPALMOHHBINA PU3NUECKUIL;

ok wdE
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29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43.
44,
45.
46.
47.
48,
49,
50.
51.
52,
53.
54,
55,

56.

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,

DJIEKTPOIUIUTKA;

Habop neMoHCTpallMOHHBIN 110 MEXaHUYECKUM SBJICHUSIM;

HaGop nemMoHCTpallMOHHBIN 110 AMHAMUKE BpallaTeIbHOTO JIBUXKEHUS,
HaGop neMOHCTpallMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;

HaGop neMoHCTpalimOHHBIN BOJTHOBBIX SIBJICHUH;

Benepko Apxumena;

Mastauk MakcBeia;

HaGop Ten paBHOro 00beMa;

HaGop ten paBHOI Macchl;

[Tpubop ans nemMoHCcTpanuu aTMOChHEpHOTO JaBICHUS;

[Ipr3ma HAKJIOHSIOIIASICS C OTBECOM;

PeIuar neMOHCTpaIMOHHBIN;

Cocynpsl coobarouecs;

CrakaH OTJIMBHOM 1€MOHCTPAlMOHHBI;

TpyOka HeroToHa;

[Tap I1ackans;

Habop nemMoHCTpalinOHHBIN 110 MOJIEKYJISIPHON (PU3MKE U TETIJIOBBIM SIBJICHUSIM;
Habop neMoHCTpallMOHHBIN 10 Ta30BBIM 3aKOHAM;

Habop xanuisipos;

TpyOka aJis1 AEMOHCTpAIIUU KOHBEKIIMH B KUJIKOCTH;

[{urHAPBHI CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ konpLOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

['eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbI Ha pE30HAHCHBIX SIUKAX;

Kowmrnekr npuboOpoB W MPUHAMJICKHOCTEH g JEMOHCTPAIMH CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH;

Kommnekr mnpubGopoB st  u3ydyeHUs TMPUHIMIIOB  pagdonpuemMa U
panuonepenauu;

KoMruiexkT mpoBo10B;

Maraut ngyrooOpasHbIii;

Marsur nojocoBOU 1€MOHCTPAIMOHHBIN;

Mamuna snekrpodopHasi;

MasTHHK 21EKTPOCTATUYECKUN;

HaGop no u3ydeHuto MarHuTHOTo MoJist 3eMJIH;

Habop neMOoHCTpallMOHHBIN IO MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Habop neMoHCTpaliMOHHBIN MO MOJYIPOBOTHUKAM;

Habop neMoHCTpaIMOHHBIH 110 TOCTOSTHHOMY TOKY;

Habop neMoHCTpallMOHHBIN 10 AIEKTPUIECKOMY TOKY B BAKYyME;
Habop neMoHCTpallMOHHBIN 1O 3JIEKTPOANHAMUKE;

HabGop mu1st teMOHCTpaIiiii MarHUTHBIX TIOJICH;

Habop st teMoHCTpanuu 3JeKTPUIECKUX MOJIEH;

Tpanchopmarop yueOHbINH;

[Tamouka cTeksIHHAS;

[Tanouka »00HUTOBAS;
20



73. Ilpubop JleHna;

74. Crpenku MarHWTHBIC HA ITAaTHBAX;

75. CyIrtaH 3J1eKTpOCTaTUYECKUN;

76. IlITaTUBBI U30IUPYIOIIHE;

77. DAeKTpOMarHut paz0oOopHBIiL;

78. Habop meMOHCTpaIMOHHBIH 0 TEOMETPUICCKON ONTHKE;
79. Habop neMOHCTpalMOHHBIHN MO BOJHOBOM ONTUKE;

80. CnexTpockon IByXTpYOHBI;

81. Habop crniekTpanbHBIX TPYOOK C HCTOYHUKOM IMUTAHUS;
82. VYcranoska mis u3ydeHus GoTodpdexra;

83. Habop nemoncTpanmonnslii o nocrosiHHo [Inanka;

84. KoMIieKT HariasAHbIX TOCOOMH 7151 TOCTOSTHHOTO UCTIOIh30BaHUS;
85. Kommiekt noptpeToB st oopMIleHUs KaOUHETa;

86. KoMIuIeKT JeMOHCTPAIMOHHBIX YU€OHBIX TaOIHII.

3.2.AndopmanuonHoe odecreyeHne 00yueHust
OCHOBHBIC HCTOYHHUKH:

1.

Jlorsunenko, O., ®usuka + ellpunoxenne: yueOnuk / (. O. JlorBuHeHKO. —

MockBa: KuoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758 (nara oOpamenus: 14.02.2025). — Tekcr:
DJIEKTPOHHBIN.

MakapoB, E. ®., O6mas d¢usuka : ydebHoe mnocobue / E. ®. Makapos,
P. II. OzepoB, B. U. Xpomos,; nmox pen. A. I'. UeproBa, A. A. BopobreBa. —

MockBa: KuoPyc, 2022. — 800 c¢. — ISBN 978-5-406-09264-4. —
URL :https://book.ru/book/942818 (mara oOpamenus: 14.02.2025). — Tekcrt:
AIEKTDOHHBIN.

[Taneirmaa. A. B. ®wusuka: mabopatopHeli npaktukym g CIIO  /
A. B. Ilansiruna. — Caparos: [Ipodo6pnazosanne. 2019. — 84 ¢. — ISBN 978-5-
4488-0331-4. — Texct: anexkrponHslil / Llndposoit odpazoBatenbHbiil pecvpe [PR
SMART: [caiitrl. — URL: httos://www.iprbookshop.ru/86155.html  (mara
obparnienus: 14.02.2025). — Pesxum gocTyna: jisi aBTOPU3UP. TOIb30BaTEICH
Tpodumosa, T. ., Kypc dbusuku ¢ npumepamu peiieHus 3a1ad B 2-x Tomax. Tom
1: yueOnuk / T. W. Tpodpumona, A. B. ®upcoB. — Mocksa: KnoPyc, 2022. — 577
c. — ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134 (nata
obpamenus: 14.02.2025). — TekcT: 3JIEKTPOHHBIH.

Tpodumosa, T. 1., Kypc ¢buzuku ¢ npumepamu peiieHus 3aaad B 2-X Tomax. ToMm
2: yuebnuk / T. U. Tpodumosa, A. B. ®upcoB. — Mocksa: KnoPyc, 2022. — 378
c. — ISBN 978-5-406-09079-4. — URL :https://book.ru/book/942135 (nmara
obpamienus: 14.02.2025). — TekcT: 2IeKTPOHHBIN.

Tpopumosa, T. U., ®uszuka. B Tabmumax u ¢opmynax: ydeOHoe mocodue /
T. U. TpopumoBa. — Mocka: KnaoPyc, 2023. — 447 c¢. — ISBN 978-5-406-
10966-3. — URL :https://book.ru/book/947208 (nata obpamenus: 14.02.2025). —
TekcT: 2IeKTPOHHBIMN.

®dusznka. Mexannueckue konedanus. COOpHUK 3a7a4 C PEIICHUSIMU: 3aIa9HUK JIJIS
CIIO / cocraBurenu b. K. JlantenkoB. — CapatoB: [Ipocdobpazosanue, 2019. —
164 c. — ISBN 978-5-4488-0391-8. — Texkct: snexkrponHbid // Iludpooii
oOpa3zoBaTeIbHbIN pecypc I[PR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/86468.html (mara oOpamenus: 14.02.2025). —

Pexum AOCTYIIA: IJIA aBTOPU3HUD. MOJIb30BaTEeNICH
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JlonoiHUTEIbHbIE HCTOYHUKMU:

1. Ky3pmuueBa, B. A. Kypc nekmuii mo obmeit ¢usuke. Yacte 1. Mexanuka u
mounekyisipHas gusuka / B. A. KyspmuueBa, O. A. IlonomopeB. — Mockaa:
MockoBcKkas TocyapcTBEHHas akajJeMus BOJIHOTo TpaHcnopta, 2016. — 107 ¢. —
Tekcr: anextponnbit // LudpoBoit oOpazoBarenbHbii pecypc IPR SMART:
[cariT]. — URL._https://www.iprbookshop.ru/65845.html (mara oOpareHus:
14.02.2025). — Pexxum focTyma: Juisi aBTOPH3UP. TOJIB30BaTEICH

HHTepHET HCTOYHUKH:
1. www.alleng.ru/edu/phys.htm - o6pasoBarenbHbIe pecypchl HHTepHETa — DU3HMKA.
2. www.nuclphys.sinp.msu.ru - saepHas ¢pu3nka B HHTEPHETE
3. www.school-collection.edu.ru - eauHas KoJUIeKIHS TUPPOBBIX 00PA30BATEIHHBIX

pecypcoB.

4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpo.1b M OLleHKa pacKpbIBAIOTCS Y€pPE3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE
OOyyarolUMHUCS ~ yMEHMs,  HampaBieHHblE Ha  (QopMHUpoBaHHME  OOIUX U
npodecCuOHaNbHBIX KommeTeHUud. KoMmereHuu JOMKHBI OBbITh  COOTHECEHBI C
OpeIMETHbIMU pe3ynbTaraMu. JlJis KOHTPOJS W OLEHKU pPE3yJbTaTOB OO0y4YeHUs
IpernoaaBaresib BbIOMpaeT (GOpMbI U METOMABI C YUETOM MPO(eCcCHOHATU3AUNN 00YUEHHUSI
10 MPOTPaMMe JUCLUIUIVHBI.

Koa u HammeHoOBaHue Pa3znen/Tema THn OleHOYHBIX
GopmMupyemMbIX KOMIIETEHIIH I MepONPUSITHH

OK 01. BoiOupath crnocoOsl Pazgen 1. Temnr 1.1., 1.2, - YCTHBIN OIpOC;

perieHus 3a1au 1.3

npodecCuOHATbLHON Paznen 2. Temsl 2.1., 2.2., - (pOHTATHHBIN

NeSATeTLHOCTH PUMEHUTENBHOK | 2.3. OTpocC;

Pa3IMYHBIM KOHTEKCTaM Paznexn 3. Temsr 3.1., 3.2., - OIICHKA
3.3, KOHTPOJIbHBIX PaloT;
3.4., 3.5. - HaOJIIOAEHHUE 3a
Pazgen 4. Temu1 4.1.,4.2. X0JIOM BBITIOJIHCHUS
Paznen 5. Temst 5.1., 5.2., 1abopaTOpPHBIX padboT;
5.3. - OLICHKA
Paznen 6. Temsul 6.1., 6.2.
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OK 02. HUcnons30BaTs Pasnen 1. Temsr 1.1., 1.2, BBIIIOJTHEHUS
COBpPEMEHHBIC cpejicTBa rmoucka, | 1.3 1abopaTOPHBIX PadoT;
aHaJIN3a U UHTEPIIpETALIUU Paznen 2. Temsr 2.1., 2.2., - OLICHKA
nHpopmaruu nnHpopMarmoHHsie| 2.3. MMPaKTUYECKUX PadboT
TEXHOJIOTUH JUISA BBIIOJTHEHUS Paznen 3. Temsr 3.1., 3.2., (petieHus
3a/1a4 mpodeccuoHaIbHOM 3.3, KaueCTBCHHBIX,
JESITEIbHOCTH 3.4, 35. pacyeTHBIX,

Paznen 4. Temsi 4.1., 4.2. MpodeCcCHOHATTEHO

Pasnen 5. Tems1 5.1., 5.2., OPUEHTUPOBAHHBIX

5.3. 3a7a4);

Paznen 6. Temnl 6.1., 6.2. - OIICHKa TECTOBBIX

10 C 3aJaHUM;
OK 03. ITnanupoBath 1 Pazgen 1. Temnr 1.1., 1.2, - HaOJIIOICHUE 32
pear30BbIBaTh COOCTBEHHOE 1.3 X0JIOM BBITIOJTHEHUS
poheCCHOHAIBHOE U Paznen 2. Tems1 2.1.,2.2., VHIUBUYyaJIbHBIX
JUYHOCTHOE Pa3BUTHE, 2.3. [MPOCKTOB U OIIEHKA
MPEAITPUHUMATEIBCKYIO Paznen 3. Temn 3.1., 3.2., BBITTOJTHCHHBIX
JIESITCIALHOCTD B 3.3, [MPOCKTOB;
npodeccuoHanpHOM cdepe, 3.4, 35. - OlIEHKa
HCIIOJIB30BaTh 3HAHHS 110 BBITNIOJTHCHUS
(GbHHAHCOBOI TPAMOTHOCTH B JTOMAIITHUX
Pa3TUYIHBIX KU3HEHHBIX CaMOCTOSTEIBHBIX
CUTYALUAX pabor;

- HaOroIeHre 1

OK 04. D¢ dexTuBHO Paznen 1. Temsr 1.1., 1.2, OLICHKA PEILICHUS
B3aMMOJICUCTBOBATh M padoTathB | 1.3 KeKc-3a1a4;
KOJUIEKTUBE M KOMaH/IE Paznen 2. Temsr 2.1., 2.2., - HaOIroaeHue u

2.3. OLICHKA JIEJI0BOU

Paznen 3. Temsr 3.1., 3.2., WTPBI;

3.3, - DK3aMEH

3.4.,3.5.

Paznen 4. Temr1 4.1., 4.2.

Paznen 5. Temsr 5.1., 5.2.,

5.3.

Paznen 6. Temsl 6.1., 6.2.
OK 05. OcymiectBaats yctHyto u | Pasnen 1. Temsr 1.1., 1.2,
MMCHMEHHYIO KOMMYHHKaIuio Ha | 1.3
roCy1apCTBEHHOM SI3bIKE Paznen 2. Temsl 2.1., 2.2.,
Poccuiickoit deaeparuu ¢ 2.3.
Y4€TOM OCOOCHHOCTEH Pazgen 3. Temnr 3.1., 3.2.,
COLIMAJIFHOTO U KYJIBTYPHOTO 3.3,
KOHTEKCTa 3.4.,3.5.

Paznen 4. Temr1 4.1., 4.2.

Pasznen 5. Temnr 5.1.,5.2.,

5.3.

Paznen 6. Temsul 6.1., 6.2.

N
w




OK 06. ITposiBiTH TpakAaHCKO-
NaTPUOTUYECKYIO TMO3UIIHIO,
JEMOHCTPUPOBATH OCO3ZHAHHOE
MOBECHUE Ha OCHOBE
TpaJAUIIMOHHBIX
00I1IeYEeIOBEYECKUX IIEHHOCTEH, B
TOM YHCJIC C y4ETOM
rapMOHH3AITUU
MEXHAITMOHATBHBIX U
MEXPEIIUTUO3ZHBIX OTHOIICHUH,
MPUMEHSTH CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
OBEJACHUS

Paznen 1. Temsr 1.1., 1.2,
1.3

Paznen 2. Temsr 2.1., 2.2.,
2.3.

Paznexn 3., Temsr 3.1., 3.2.,
3.3,

3.4.,3.5.

Paznen 4., Temre1 4.1., 4.2.

OK 07. ConelicTBOBaTh
COXPAHEHUIO OKpYXKarollei
Cpelbl, pecypcocOepeKeHHUIO,
NPUMEHSATH 3HAHUA 00 U3MEHEHUN
KJIUMAaTa, PUHIIUITHI
OepexITMBOro MPOU3BOJICTBA,

7 PeKTUBHO ACICTBOBATH B
YpE3BBIYANHBIX

CUTYaIUsIX

Pazgen 1. Temnr 1.1., 1.2,

1.3

Paznen 2. Temsr 2.1., 2.2.,
2.3.

Paznen 3. Temsr 3.1., 3.2.,
3.3.,

3.4., 3.5.

Pasznen 4. Temn1 4.1.,4.2.

Paznen 6. Temnr 6.1.,6.2.
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