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1. OBLIAS XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOMN U CHUIIJINHBI
«O/1. 11 ®PU3UKA»

1.1. MecTo MCHUMIUVIMHBI B CTPYKType OCHOBHOI mnpodeccHoOHATLHOM

o0pa3oBaTeJIbHOM POTrPAMMBbI

[Iporpamma JIUCUMILIMHBI SIBJSIETCS YaCThIO OCHOBHOM MNPO(ecCHOHAIbHOU
obOpazoBatensHOil mporpammbl CIIO, peanusyemoil Ha ©a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus, U BXOJUT B 00111€00pa3oBaTEIbHBIN UK Y4€OHOTO TUIaHa.

OO6meobpazoBaTenbHas aucuMIUinHAa «Du3ukay ABISETCS 00s3aTeIbHON
4acTblo 00111€00pa3oBaTesIbHOIO KA 00pa3oBaTenbHOM nporpammel CIIO Ha 6aze
OCHOBHOTO 0011ero oopaszosanus ¢ noixydeHueM COO c¢ yyetom tpedoanuit ®I'OC
CIIO nns yxkpynHeHHbIX Tpynn mnpodeccuit m cneuuansHocteir YITIC 34.00.00
Cectpunckoe aeno no cnennanbHoctu: 34.02.01 CectpuHckoe aeno.

1.2 Ilean ¥ MUIAHUPYeMble Pe3yJbTAThl 0CBOECHUSI TUC U TLINHBI:
1.2.1 llesab o0meodpa3oBaTeJIbHOM TMCIUNIMHBI

LHens  guctmmuimabel  «Pusuka».  (GOpMHpPOBAaHHUE Yy  OOYyYaIOUIUXCS
YBEPCHHOCTH B IICHHOCTH OOpa30BaHUs, 3HAYMMOCTH (PU3NYECKUX 3HAHUW IS
COBPEMEHHOTO KBaJU(PUIIMPOBAHHOTO CHEIHAIUCTA TMPH OCYIIECTBICHUH €T0
npodeccuoHaIbHOM  NIeATETbHOCTH;  OBJAJieHHe  CcHelupUYecKoil  cucTeMoin
¢u3nueckux TOHSATHH, TEPMUHOJIOTMEH U CHMBOJMKOH; OCBOCHHE OCHOBHBIX
duznuecKkux Teopui, 3aKOHOB, 3aKOHOMEPHOCTE; OBJIaICHNE OCHOBHBIMU METOJIAMU
HAYYHOTO TMO3HAHUSI MPUPOJIbI, HCIOIb3YEeMbIMU B GU3HKe (HAOII0eHUE, ONMCAaHUE,
U3MEpEHUe, BBIIBIJKEHHE THUIOTE3, TMPOBEACHHE OKCIIEPUMEHTAa); OBJIAJICHUE
yMEHUAMH o0O0pabaThiBaTh JIaHHBIC OSKCIEPUMEHTa, OOBSICHATH TOJyYCHHBIC
pE3yNbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIY (GU3MUECKHUMH BETUYHMHAMH B
HAO0JIf0IaeMOM ~ SIBJICHWH, JIeNlaTh BBIBOJABI, (OPMHpPOBAHME YMEHHUS pellaTh
duznueckre 3aJaud Pa3HBIX YPOBHEH CIIOXKHOCTH; pPa3BUTHE TI03HABATEIBHBIX
MHTEPECOB, HWHTEJUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B  MpoIecce
MPUOOPETeHHs 3HAHUM C MCIOJIB30BAHUEM PAa3IUYHBIX MCTOYHUKOB MH(MOPMAINU U
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTUW; yMeHUH GOpMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TIO3UITUIO TI0 OTHOIICHUIO K (hH3UUecKOoil nHbOopMaIy,
MOJIy4aeMOW M3 Pa3HbIX HCTOYHUKOB; BOCIIUTAHUE YYBCTBA TOPJIOCTH 32 POCCUHCKYIO
bu3nuecKyro HayKy.

Oco06eHHOCTRI0 (DOPMUPOBAHKSI COBOKYITHOCTH 3a7a4 WU3YYCHHS (PU3UKH IS
CHUCTEMBI ~ CpelHero  mpodeCCHOHAIBHOTO  OOpa3OBaHUA  3aKIIOYAeTCS B
HEOOXOIMMOCTH peanu3anii MpodeCcCHOHATBHOW HAMPABICHHOCTH PEIIaeMbIX
3amay, yuéta 0COOCHHOCTEH Chephl NeATeTbHOCTH Oy MYIINX CIIeIUATUCTOB.

OcBoenne kypca OJ[.11 «®usuka» mnpeanonaraeT peHieHue CIeIyIUUX
3amay:

o npuoOpeTeHne 3HaHuil 0 (QyHIAMEHTaIbHBIX (DU3NYECKUX 3aKOHAX,
JeKAIMKUX B OCHOBE COBPEMEHHON (PU3WYECKONW KApTUHBI MHUpPA, MPUHITUIIOB
JIEHUCTBUSI TEXHUYECKUX YCTPOMCTB M MPOU3BOJCTBEHHBIX MPOIECCOB, O Hambojee
BXHBIX OTKPBITUSX B 00JACTH (PU3WKHM, OKA3aBIIMX OMPEACIAIONICe BIUSHUE HA

pPa3BUTHE TEXHUKU U TEXHOJOTHH;
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o NOHMMaHUe (PU3NYECKON CYIIHOCTH SBJICHUN, MNPOSABIAIONIMXCA B
paMKax IPOU3BOJACTBEHHOU JEATEIIBHOCTH;
o OCBOEHHE CIIOCOOOB HCIOJIB30BAaHUS (PU3NYECKUX 3HAHUN JUISl pEeLCHUs

MPAKTUYCCKUX H TPO(PECCHOHANBHBIX 3a/ad, OOBICHCHHUS SIBICHUN TMPUPOIBI,
MPOU3BOJICTBCHHBIX W  TEXHOJOTWYECKHX IPOIECCOB, MPUHIUIOB  JCHCTBUSA
TEXHUYECKUX MPUOOPOB U YCTPOMCTB, oOecreueHus 0€30MacHOCTH MPOU3BOJACTBA U
OXpaHBI TPUPOJIBL;

e ¢opmupoBaHue  yYMEHUH  pematb  y4eOHO-NPAKTUYECKHE  3aJauu
(u3znuecKoro coaepkaHus ¢ yu€Tom npodeccuoHaIbHON HAIPaBICHHOCTH;

e npuOOpEeTeHHE OMbITa MO3HAHUS U CAMOIIO3HAHUS, YMEHUN CTaBUTh 3aJ1a4u
U pemiaTh npodiaeMbl ¢ y4€ToM MpodheCCUOHAIBHON HAMIPABICHHOCTH,

e (dopmupoBaHUE YMEHUN HCKaTh, aHAJIU3UPOBATh M 00pabaThHIBaTh
¢uznueckyro nHGopMaluio ¢ y4€ToM MpodeccCuoHaNbHOM HallpaBIeHHOCTH;

®  TIOJrOTOBKA OOYYAIONIUXCS K YCTICITHOMY OCBOCHHIO TUCIMIUIMH U MOJTYJIECH
npodeccroHaIbHOro MUKIa: (OPMUPOBAHHME Y HUX YMEHUH W ONBITA JICSITEIHHOCTH,
XapakTepHBIX sl mpodeccuit / MOMKHOCTEH CHyXKalluX WId CHEIUaTbHOCTEH,
MOJIy4aeMbIX B TPOecCHOHaTbHBIX 00pa30BaTEIbHBIX OPTaHU3AIUX;

e TOATOTOBKAa K (opMuUpoBaHHIO OOMIMUX  KOMIIETCHIIMH  OyayIero
CIeNUaICTa: caMooO0pa30BaHMs, KOMMYHHUKAIUU, COTPYJHUYECTBA, TMPUHITHUS
pEIIeHH B CTaHJAPTHOW M HECTAHAAPTHON CUTYAIUSIX, TPOSKTUPOBAHUS, POBEICHUS
dusznueckux u3MepeHui, 3PPeKTUBHOrO U 0€30MaCHOTO HCIOJIH30BAHUS PA3TUUYHBIX
TEXHUYECKUX YCTPOMCTB, COONIOJCHUS TpPaBUI OXpaHbl Tpyna npu paboTe ¢
buzuIeckuMu nprudopaMu U 000PyAO0BAHUEM.

B pesynbTaTte 0cBOEHUS TUCIUIUIMHBI 00YYaAIOMUNCS JOKEH 3HATH.

® CMBICII MOHATUH: (QU3UUECKOE ABJICHHUE, TUINOTE3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aMMOJICHCTBUE, DJIEKTPOMArHUTHOE II0J€, BOJIHA, (OTOH, aTOM, ATOMHOE SO,
MOHU3UPYIOIINE U3TYUCHHUS;

® CMBIC]I (PU3WYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHUE, Macca, CUjla, UMIYJIIbC,
paboTra, MexaHM4YecKas SHEprusi, BHYTPEHHSAS SHEPrus, aOCOJIIOTHAs TeMIeparypa,
CpeIHssl KHHETUYECKas DHEprusi YacTUI[ BEIIeCTBa, KOJIMYECTBO  TEILIOTHI,
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsia;

® CMBICH (U3UYECKUX 3aKOHOB KJIACCHUECKOM MEXaHWUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHWS DOHEPIHHM, HUMIYJIhCa M  DIEKTPUUYECKOTO  3apsna,
TEPMOJUHAMUKH, SJICKTPOMArHUTHON UHAYKIUH, PoTodddexTa;

® BKJIAJl POCCHUMCKUX U 3apyOEKHBIX YYEHBIX, OKa3aBIIUX HaWOOJbIIEe
BIIUSTHUE Ha Pa3BUTHE QU3HKH;

B pesynbTaTte ocBOEHUS TUCIUTUTHHBI 00YJaIONTUICS JOIKEH YMETh:

®  MPOBOJUTH HAOIIOACHUS, TUITAHUPOBATH U BBITIOIHATH SKCTICPUMEHTHI,

®  BBIIBUTATH TUIIOTE3Bl U CTPOUTH MOJICIIH,

® T[PUMEHATH TOJY4YCHHBbIC 3HAHWS 1O (QU3UKEe A OOBICHEHHS
pa3sHO00pa3HBIX (HU3NUECKUX SBJICHUI U CBOMCTB BEIIIECTB;

®  TMPaKTHYECKH MCTOIB30BaTh (PU3NUECKUE 3HAHMUS,

®  OLIEHUBATH JJOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMaLINH;

® HCTONB30BaTh MPUOOPETEHHBIE 3HAHUA W YMEHUS JUIsl  PEIIeHUs

MPAKTUYECKUX 3a7a4 TOBCEHEBHOM KU3HU, 0OecriedeHus: 0€30MacCHOCTH COOCTBEHHOM
)



KU3HH, PAlIMOHAJIBHOTO IPUPOJONOJIB30BAHNS U OXPaHbl OKPYKAKOLIEN CPEIBI.
® OIUCHIBATh U OOBSCHATH (PU3UYECKHE SIBICHUS M CBOICTBA TEN: CBOICTBA ras3os,
KUJKOCTEH U TBEPABIX TEII; IEKTPOMArHUTHYIO MHAYKLIHIO, PACIIPOCTPaHEHUE

AIIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3TyUCHHUE U MOTJIOIICHNE CBETa
aToMoM; (hoTo3pdexT;

® OTIMYATh TMIOTE3bI OT HAYYHBIX TCOPHIA;

e JenaTh BHIBOABI HA OCHOBE DKCTICPUMEHTAIIBHBIX TAaHHBIX;

® TPUBOAWTH MPUMEPHI, MOKA3BIBAIONINE, YTO: HAOIIOACHUS U DKCIICPHUMEHT
SBIISIIOTCS. OCHOBOM IS BBIIBIDKEHHUS THIIOTE3 W TEOPH, IMO3BOJIIOT TMPOBEPUTH
UCTHHHOCTh TEOPETHUYECKUX BBIBOJIOB; (U3MYECKas TEOpUS JaeT BO3MOXKHOCTH
OOBSICHATh M3BECTHBIC SIBIICHUS MPHPOJABI M Hay4dHble (DaKThl, MPEICKA3bIBaTh CIIle
HEW3BECTHBIC SIBJICHHS,

® TIPUBOAMUTH MPUMEPHI MPAKTUYECKOTO HCIIOIH30BAHUS (PUINICCKUX 3HAHHIA:
3aKOHOB MEXaHHKH, TEPMOJMHAMUKH M DJIEKTPOJUHAMHUKU B DHEPTETHKE; Pa3IMIHBIX
BUJIOB DJIEKTPOMArHUTHBIX W3IyUYEHUH ISl Pa3BUTHUS PAANO W TEJICKOMMYHHUKAIIHA,
KBaHTOBOW (DM3MKU B CO3/IaHUU SICPHOM YHEPTETHKH, JIa3€POB;

® BOCIPUHUMATh M Ha OCHOBE IOJYYCHHBIX 3HAHHWHA CaMOCTOSATEIHHO
OLIEHWBATh HHQOPMAIIHIO, coepkamryrocs B coodmenusx CMU, MatepHeTe, HAyIHO-
TIOIYJISIPHBIX CTATBX.

®  TPUMEHSTH MOTyYCHHbIE 3HAHUS IJIs pelIeHus (PU3NIECKUX 3a/1a4;

® OIpeneNaTh XapakTep (HU3UYECKOro mporecca Mo rpaduky, TadIuIe,
dopmyne’;

®  3MEpATH psAl GU3NYECKUX BEIUYMH, IMPEACTABISIS pPe3ylbTaThl U3MEpeHHit
C YY4€TOM HUX IOTPEIIHOCTEH.

1.2.2 Ilnanupyemble pe3yJbTaThl OCBOEHMSI o01eo0pa3oBaTeIbHOIM
aucuuIInHbI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koax n HammeHnoBanue

Ilnanupyembie pe3yJibTAaThl OCBOCHUS M CIUILIUHbI

(popmMupyeMbIX KOMIIETEH U O6mme’ JIMCUMILIMHAPHbIE?

OK 01 Beibupars cnocoObl - BIIaJICHUE HABBIKAMU - CpopMHPOBAHHOCTh TMPEJACTABICHUN O pOJIM U MECTE
peieHus 3a/1a4 | MO3HaBaTEIbHOMU, yUeOHO- bU3UKM B COBPEMEHHOM HAy4YHOW KapTUHE MHpa, O
npodeccruoHaIbHOM UCCIIEI0BATENBCKOMN U cucteMooOpa3zyromieil ponu PU3MKU B pa3BUTUU €CTECTBEHHBIX

NEATeTbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh
COBPEMEHHbIE CPEJICTBA MOUCKA,
aHajgu3a W HUHTEPIpETalH
uHpOpMaIHH, "
MH(GOPMAIIMOHHBIE TEXHOJOTUU
LTSt BBITIOJTHEHUS 3aa4y
npodeccruoHaIbHOM
JEeSTENbHOCTH

OK 03 IInanupoBaTh WU
peaTn30BBIBaTh COOCTBEHHOE

npodeccroHaabHOe u
JMYHOCTHOE pa3BUTHE,
PeITPHHUMATETHCKYFO

JCSATSILHOCTD B
npodeccuonansHoil  cdepe,
UCIIONB30BaTh  3HAHHS 10

MpaBoBOW W  (UHAHCOBOM
IPaMOTHOCTH B Pa3JIHMYHBIX
KU3HECHHBIX CUTYaIHsIX

OK 04 OddexTuBHO
B3aMMOJICICTBOBATh W pPabOTaTh
B KOJUICKTUBE U KOMaH/Ie

NIPOSKTHOU JEATEITHHOCTH,
HaBBIKAMU Pa3peIICHHSI
po0JieM; ClIoCOOHOCTh U
TOTOBHOCTb K
CaMOCTOSITEJILHOMY TTOUCKY
METOJIOB PEIICHHSI
MPAKTUYECKUX 3374,
NPUMEHEHUIO PA3IMYHBIX
METOJI0B MTO3HAHUS,

- TOTOBHOCTH U
CITOCOOHOCTH K
CaMOCTOATEIBLHOMN
uH(OpPMaIIMOHHO-
II0O3HABATEIIbHOU
NeSITeHbHOCTH, BIaICHHE
HABBIKAMU MTOTYYEHUS
HEO0OXOTUMOM
uHGOpMAIINH U3 CIIOBapeit
Pa3HBIX TUTIOB, YMEHHE
OpPUEHTUPOBATHCS B
Pa3TUYHBIX HCTOYHUKAX
UH(GOPMAIINH, KPUTHIECKH
OIICHUBATH U
WHTEPIPETUPOBATH

HAyK, TEXHWKH W COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJC
POCCHIMCKUX M 3apyOCKHBIX YYCHBIX-(PU3HKOB B Pa3BUTHE
HAyKW; TOHUMaHUE (HU3UYCCKON CYIIHOCTH HaOJII01aeMbIX
SBJICHU MHUKpPO-, MaKpo- H MeraMupa; I[OHUMaHHUE POJIH
bu3MKn B (OPMHUPOBAHUHU Kpyro3opa W (PyHKIMOHAITBHOU
I'PaMOTHOCTH 00YYarONUXCS;

- Bnangenue OCHOBOITOJIArafOIIUMH (bU3IeCKUMU
MOHATHAMU  (CBSI3aHHBIMH C  MCXAaHHYECKUM  JIBHDKCHHCM,
B3aMMOJIEIICTBUEM TeEJ, MEXaHUYECKMMH KOJICOaHUAMU U
BOJIHAMH, aTOMHO-MOJICKYJIIPHBIM  CTPOCHHEM  BEIIECTBa,
TEIUIOBBIMU ~ TIPOIECCAMU; DJCKTPUYCCKUM M MarHUTHBIM
MOJIIMH,  JJCKTPUYECKUM  TOKOM,  SJIEKTPOMAarHUTHBIMU
KOJIEOAHWSIMH W BOJIHAMH, ONTHYECKHMH  SIBICHHUSIMH;
KBaHTOBBIMU SIBJICHUSMH, CTPOCHHEM aToOMa M aTOMHOTO sIpa,
PaJIMOAKTUBHOCTHIO);

- BJaJCHUE 3aKOHOMEPHOCTSMHM, 3aKOHAMH M TCOPUSIMHU
(3akoHbl HpIOTOHA, 3aKOH BCEMHUPHOTO TATOTCHUS, 3aKOHBI
COXpaHCHHMS HMITyJIbCa W DHEPTrUU C YYETOM TpaHUIl HX
NPUMEHUMOCTH,  OCHOBHBIC  IIOJIOKCHHUS  MOJICKYJISIPHO-
KHHETHYCCKOH  TEOPUHM CTPOSHHS  BEIISCTBA, OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHICCKOW TEOPUH HACATHHOTO
rasa, 3aKOHBI HJEaJbHOTO  ras3a, 3aKOH COXpaHCHHUS
AIEKTPUYCCKOTO0 3apsga W 3akoH KyloHa, rpaHWIBl HX
MPUMEHHUMOCTH, 3aKOHBI OMa JIJII OJJTHOPOTHOTO NMMPOBOJHUKA H




OK 05 OcymecTBisATh YCTHYIO U
MACBMEHHYI0 KOMMYHUKAIAIO Ha
rOCyAapCTBEHHOM si3bike PD ¢

y4eToOM 0COOEHHOCTEM
COLIMATBHOTO H  KYJbTYpHOTO
KOHTEKCTa

OK 06 [IposiBnATH
IPa)XIaHCKO- TMAaTPHOTHYECKYIO
NO3WIMIO,  JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHHE Ha
OCHOBE TPaIUITNOHHBIX
POCCHUMCKHX IYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEW, B
TOM quciie C y4eToM
rapMOHU3AIIH
MEKHAITMOHATbHBIX "
MEXPETUTHO3HBIX OTHOIICHUH,
NPUMEHSTh CTaHIapTHI
AHTUKOPPYHITHOHHOTO
MOBEICHMUSI

OK 07 CopeiicTBOBaTH
COXpPaHEHUIO OKpYy>KaroIen
Cpelbl,  pecypcocOepekeHulo,
MPUMEHSTh 3HAHUS 00
M3MECHEHUH KIIMMATa, MPUHITUTIBI
OCpeXIMBOTO  TPOM3BOJICTBA,
3 PeKTHBHO  JCHCTBOBAaTH B

t-IpGSBIJI‘-IaI\/IIHIJIX CUTyanusax

uH(pOpMaIHIo,
NOJIy4aeMYyIo U3
pa3IUYHBIX UICTOYHUKOB;

- YMEHHUE IPOJYKTUBHO
obmarscs u
B3aHMMOJICICTBOBATh B
poLecce COBMECTHOM
NEeSATENbHOCTH, YUUTHIBATh
NO3ULUU APYTUX
YYaCTHUKOB JIESITEIbHOCTH,
3¢ pexTUBHO pazpeniaTh
KOH(JTUKTBI;

- yMEHHue
CaMOCTOSITETIbHO
OLIEHUBATh U IPUHUMATh
pelleHus, ONpeesIonIe
CTpATETUIO MOBEACHHUS, C
YUETOM IPpaKIAHCKUX U
HPaBCTBEHHBIX [ICHHOCTEH

3aMKHYTOM Lenu, 3akoH JDxoyns—IJleHna, 3akoH Jxoyisa—
Jlenna, 3akoH AMIiepa, 3aKOH 3JEKTPOMArHUTHOM HMHIYKLIHH
Qapanes, npasuio JleHuma, npuHoun [rolreHca, KBaHTOBas
runote3a Ilmanka, 3akonbl (dorodddexra, mocrynarsl bopa,
TEOpus  aToMa  BOJOpPOJA);  YBEPEHHOE  IOJIb30BAHHE
bu3ruecKor TEPMUHOJIOTUENH U CUMBOJIUKOM;

- Brnaaenue oCHOBHBIMU METOJIJaMH HAyYHOT'O TIO3HAHUSI,
UCIIOJIb3yeMbIMU B (PU3KKe: HAOJI0/IEHUE U ONTUCaHUE
bu3uYECKUX SABJICHUHN; TPOBEICHUE (PU3UIECKOTO
HKCTIEPUMEHTA; YMEHUEM BBISBIISATH 3aBUCUMOCTh MEXKTY
(bU3UYECKUMU BETUYUHAMH, OOBSCHSIThH TOJTyYEeHHBIE
PE3yNbTATHI, UCIIONB3YA (PU3NYECKUE TEOPUH, 3aKOHBI U
MOHSITHUSA, U JIeTIaTh BHIBOJIBI,

- CdopMHupOBaHHOCTH YMEHHUS peniaTh GU3HNUYECKUE 3a1a4H,
UCIOJIb3Yys U3yYEHHBIE 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE
bu3nyuecKre BEIMYHHBI;

- CdopMHpPOBAaHHOCTh YMEHUSI IPUMEHATH MOJTyYEHHBIE
3HAHUS I OOBSICHEHHS YCIIOBHM MPOTEKaHUs (PU3HMUECKUX
SBJICHUI B IPUPOJIE€ U IJIS PUHSATHUS MPAKTHUECKUX PEIICHUI B
MOBCETHEBHOM JKM3HHU JIJIs1 0OecrieueHrs 0€30MacHOCTH TpH
oOparieHnu ¢ OBITOBBIMU MTPUOOPAMU ¥ TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbs M COOTIOACHUS HOPM
HKOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOLIEH CpelIe;

MOHNUMaHNE HEOOXOIUMOCTH MPUMEHEHUS JOCTUKEHUIN
(U3HKY ¥ TEXHOJIOTHH TS PAIlMOHATIEHOTO
MPUPOIONIOIB30BAHUS;

CdhopMupoBaHHOCTH COOCTBEHHOMW MO3ULIUU TIO
OTHOILLIEHHIO K (U3UYeCKOM HH(popMaIu, moryyaeMou u3
pa3HBIX UICTOYHUKOB




2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1 O0bemM JUCHUILIMHBI U BHABI Y4eOHOU padoThI

Bua yyeOHOM padoThI O0bem B
yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMbl AW CIUTIIUHBI 106
1. OcHOBHOE coep:KaHue 82
B T. 4.:
TEOpEeTHUECKOE 00yUueHre 74
JlaGopaTtopHbie U MPaKTUYECKUE 3aHATHS 8
2. lIpodeccnoHAILHO-OPUEHTUPOBAHHOE COIEPKAHUE 24
B T. 4.:
TEOpeTUYecKoe 00ydeHue
1abopaTOpHBIC 3aHITHS 24

IIpome:xyTouHas arrectauus (aud.3a4ver)
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2.2. TemaTnueckuii IJIaH U COleP:KaHUE TUCHUNINHBI «DU3NKa)

neukeHne. CkopocTh. YpaBHEHUE ABUKEHUA. MTHOBEHHAs] U CpPEIHSIS
ckopocTH. [loctynaTel Teopun OTHOCUTENBHOCTU. OCHOBHBIE CIIEACTBUS
13 MIOCTYJIATOB TEOPUU OTHOCUTEIBHOCTH. Y CKOPEHHUE.

[IpssmonrHEHOE ABUKEHUE C MOCTOSHHBIM YCKOPEHHEM. J[BMXKEHHE C
MOCTOSIHHBIM YCKOPEHUEM CBOOOHOTO MaJICHHUS.

JIBu>keHue Tena, OpOIIEHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE
JBH>KEHUE TOUYKH 10 OKPYKHOCTH, YTJIOBAsI CKOPOCTb.
HentpocTpemurenbHoe yckopenue. Kunematuka abCoIOTHO TBEPIOTO

TCIIA.

DopMmupyembie
HaumenoBanue | Coaep:kaHue y4eOHOro MmatepuaJia, Jad0paTopHbIe U PAKTHYECKHUE O0bem odue u
pa3esioB M TeM  PpadoThl, HHAUBHAYANbHBIN MPOEKT (eciu npedycmMompeHvl) 4acoB npodgeccuoHaIbHbIE
KOMIIETEH MU
BBenenue. Coaep:xxanue y4eOHOro MmaTrepuaJa: 2 OK 03
duzuka u ®dusnka — (QyHIaMEeHTaIbHAsE HayKa o mpupojie. EcTrecTBeHHO-HAYYHBIM OK 05
METOAbI METO/ TTO3HAHHUSI, €T0 BO3MOXKHOCTU U TPaHULIBI TPUMEHUMOCTH.
HAYYHOI0 OKCIIEpUMEHT W  Teopus B  Tpolecce€ TMO3HAHUS  MPHUPOJIBIL.
NMO3HAHMS MopenupoBanue  ¢GuU3MYECKHX  SBJICHHMHW U mporeccoB.  Pomb
AKCTIIEPUMEHTA M TEOPUHU B MPOIECCe MO3HAHMS MPUPOAbl. Duznueckas
BenuuuHa. DuU3NUeCKue  3aKOHBI. ['panuiel TPUMEHUMOCTH
(bU3UYECKUX 3aKOHOB U TEOPHIA.
[Mpunuun coorBercTBus. IloHsATHE O QU3MUECKON KapTUHE MUpa.
[Torpemnoctu n3mMepeHnit pu3nYecKux BeIUYUH. 3HaUueHue HU3UKU TPU
ocoennu npodeccuii CIT1O u cnenmansHocreii CI10.4
Pa3znen 1. Mexanuka OK 01
Tema 1.1 Conepxanue yueOHOro MmarepuaJia: 4 OK 02
OCHOBBI MexaHn4eCcKoe JBUKECHHUE U €ro BUIbl. MaTtepuanbHas TOUKaA. OK 04
KHUHEMaTUKU CkaJyisipHble U BEeKTOPHbIEe (pM3N4YeCKHe BeJTUYHHbI.
OTHOCHUTEIILHOCT, MEXaHHUYECKOro JIBHkeHHsa. CHcremMa oOTcYeTa. OK 05
[Tpunnun otHOcHuTenbHOCTH ["ammites. CriocoObl OMUCAHUS JABUKEHUS. OK 06
Tpaekropus. Ilyrs. Ilepememenue. PaBHOMEpHOE MNPSIMOIMHEWHOE OK 07

s
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Tema 1.2 Conepxanue yueOHOro MaTepuaJia
OCHOBHI OcnoBHag 3amava nuHamMuku. Cuita. Macca. 3akonbsl MexaHuku HproToHa.
JTMHAMUAKHA Cuibl B pupoje. Cuna TSXKECTH U CHUJIa BCEMUPHOTO TATOTEHUsS. 3aKOH
BCEMHUpPHOro TAroTeHus. llepBas kocMuueckas CKOpPOCThb. JIBUKeHHE
miaHeT u Maneix Ten Comneunoi cuctembl. Bec. HeBecomocTh. Cuibl
YIPYTOCTH.
CuJjibl TpeHusi. DJIeMEHTHI PEISTUBUCTCKON TMHAMUKHU
Tema 1.3 Conep:xxanue y4eOHOro MmarepuaJja:
3aKOHBI Nmnynee Tena. HWmnynsc cuiabl. 3aKOH COXpaHEHUsS HMITYJIbCA.
COXpaHEHHs B PeaktuBHOE nBMKEHHE. 3aKOH COXpaHEHUS MOMEHTa HWMITYJIbCa.
MEXaHUKe Mexannueckass pabota u  MOIIHOCTh. KuHeTwyeckas SHeprusi.

HOTQHIII/IaJIBHaSI OHCPTIHUA. 3aKkoH COXpAaHCHHA MEXaHUYECKOM OHCPI'UU.
PabGora cHiIBl TSDKECTH M CHJIBI YHOPYTrocCTH. KOHCQpBaTI/IBHI)IC CHJIBI.
HpI/IMeHeHI/IQ 3dKOHOB COXpPAaHCHUA. HMcnonn30BaHuEe 3aKOHOB MEXaHUKU
JIIA 00BsICHECHUS JABHOXKCHUA HeOCCHBIX TEl WU JIA pa3sBHUTHUA
KOCMHNYCCKHUX HCCHGHOBaHHﬁ, IpaHHlbl TPUMCHHUMOCTHU KJIaCCHYECKOU
MCXaHHUKH. HpaKTqucxoe IMPUMCHCHHC (I)I/I3I/I‘I€CKI/IX 3HAaHUW B
HOBCGHHGBHOﬁ JKU3HHU [OJIs1  HMCIIOJIB30BAHHA IIPOCTBIX MCXAHU3MOB,

UHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB

Pemenne 3a1a4 ¢ npogecCMOHAIBLHON HANIPABJIEHHOCTHIO 10 pa3aeiy «MexaHuka»

Paznea 2. MousiekyasipHasi pu3uka 1 TEpMOAMHAMMKA

Tema 2.1
OCHOBBI
MOJICKYJISIPHO

- KHHETUYECKOU

TEOPUH

Conepxanue yueOHOro MmarepuaJia:

OCHOBHbIE TOJOKEHUSI MOJEKYIIPHO-KMHETHYECKON Teopuu. Pa3zmepsl
U Macca MOJIEKyJ U aToMOB. bpoyHoBckoe nBukeHue. CUiibl U SHEpPrus
MEXKMOJEKYISIpHOTO  B3auMojeicTBusi. CTpoeHue ra3oo0pa3HbIX,
KUJKUX U TBepAbIX Ten. UneanbHbidt Ta3. [laBnenue raza. OCHOBHOE
ypaBHEHUE MOJEKYJIIPHO-KUHETUYECKONW Teopuu razoB. Temmeparypa u
ee u3MepeHue. AOCONIOTHBIN HyNb TeMnepaTypbl. TepmoanHamMuyeckas
nikana teMneparypbl. CKOpOCTH ABUKEHHUS MOJIEKYJ U UX U3MEPEHHUE.
Mzompornecchl u ux rpaduku. ['a30Bbie 3aKOHBI. YPaBHEHHE COCTOSHUE
UJIeaJbHOro raza. MoJispHas ra3oBasi IOCTOSIHHAS

Pemenue 3agavd ¢ HpO(l)eCCHOHaJIbHOﬁ HaNnmpaBJCHHOCTHIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I[IK 1.1
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JlaGopaTropHblie padoThI:
1. M3yuenue uzobapHoro mpoiiecca (onbITHas MpoBepKa 3akoHa ['eit-
Jlroccaka, boins- Mapuotra)

Tema 2.2 OCHOBHI
TEPMOJIMHAMUKHU

Conep:xxanue yueOHOro MmarepuaJja:

OcCHOBHBIE TIOHATUS W ONpEAENcHUSA. BHYTpEHHsSI SHEpPrusi CHUCTEMBI.
BuyTpennss sHeprus uuaeanbHoro raza. Pabora u termora kak (opmbl
nepeaayd  JHEPruM.  [emIoeMKOoCTb.  YJenbHas  TEIUIOEMKOCTb.
KonuuectBo Temnotel. YpaBHeHue TersioBoro Oananca. IlepBoe Hauano
TepMOAMHAMUKHU. AnuabatHblil npouecc. [IpuHIMN nelcTBUS TEIIOBOU
mamuHbl. KITJ[ TenoBoro asuraresns. Bropoe Hauano

TEPMOANHAMUKHU. XO0JO0AUIbHbIE MalllMHbL. TemnoBsle nBurarenn. OxpaHa
IPUPOJIBI.

IIpakTuyeckue 3ausiTus. Pemenue 3agau

Pemrenue 3a1a4 ¢ npogecCHOHAIBHOM HANIPABJICHHOCTHIO

HToro 3a cemecTp

34

Tema 2.3
ArperaTHble
COCTOSIHUSA
BEIIIECTBA U
¢dazoBbie
MePEeXO0/Ibl

Conep:xxanue y4eOHOro MaTepuaJa:

Ucnapenne u koHupeHcauus. HachllleHHBIM IIap U €ro CBOWCTBA.
AOCoNOTHasE M OTHOCUTEJbHAS BIAXHOCTh Bo3ayxa. [Ipubopwl mis
onpenesieHHs BIaXXHOCTH Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTD
TEMIIEpaTypbl KUMIEHUS OT JaBieHUs. KpuTnueckoe cOCTOSIHUE BEIECTBA.
[leperpeTblidi map U €ro MCIOJb30BAHUE B TEXHUKE. XapaKTEPHUCTUKA
JKUJIKOTO COCTOSHUS BemecTBa. [[OBEpXHOCTHBIM CIIOM KUIKOCTH.
DHeprusi MOBEPXHOCTHOro cios. biamxkuuil nopsinok. [loBepxHOCTHOE
HaTsbKkeHne. CmauuBaHue. SIBI€HUS HA TPAHULIE KUJIKOCTH C TBEPABIM
tenoM. KanwuisipHele siBiaeHus. XapaKTEpUCTHUKA TBEPAOTO COCTOSHUSA
BemecTBa. Kpucrammdeckne u amopdHble Tenma. YTOpyrue CBOWCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHWuyecKkue CBOWCTBA TBEPABIX TeIl.
[Tnactuaeckass (octarouHasi) paedopmanus. TeruioBoe pacimupeHue
TBEpABIX Ten u kujakocted. Koaddurmument nuHEirHOrO pacmupeHus.
Koadduurent o0bEMHOr0 pacuiupeHusi. Y4eT paclIMpeHHs] B TEXHUKE.
[InaBnenne. VYpensHag  temora  1uasieHus.  Kpucramnumsanuys.

[IpakTueckoe MNpUMEHEHHWE B TMOBCEIHEBHOM JKM3HU (PU3MUECKUX
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3HAHHUI 0 CBOMCTBAX ra3oB, *KUJIKOCTE U TBEPABbIX TeJl
IIpakTuyeckue 3ansaTus. Pemnenue 3agau 2
Pemenne 3a1a4 ¢ npog)ecCHOHAIBbHOM HANPABJICHHOCTHIO 4
JlaGopaTopHbie padboThbI
2. Onpenesienne BJIaKHOCTH BO3AyXAa. 2
3. Onpenenenne  kKo3pGUIHEHTA  NOBEPXHOCTHOIO0  HATSKEHHS 2
YKMIKOCTH
Paznen 3. JiaekrpoauHaMuka
Tema 3.1 Conep:xxanue y4eOHOro MmarepuaJja: 4 OK 01
ODNIEKTPUYECKOE | DJIeKTPUYECKUE 3apsiibl. DIIEMEHTAPHBIN SJICKTPUYECKUI 3apsia. 3aKkoH OK 02
oJIe coxpaHeHMs 3apsna. 3akoH KynoHa. Onekrpuyeckass NOCTOSHHas. OK 03
Onektpuueckoe nosie. HanpsikeHHOCTh 3neKTpuueckoro nois. [IpuHuun OK 04
cynepno3uuuu  noneil.  [[poBOAHMKM B BJIEKTPUUYECKOM  IIOJIE. OK 05
JIupnexkTpuku B diieKTpuueckoM mnoje. [lonspuzanus IHUAIEKTPUKOB. OK 06
Pabora cunm snekrpocratmyeckoro moss.  I[lotenmuman. PasHocTh OK 07
NOTEHUMAIOB. OJKBUIOTCHUMAJIbHBIE MOBEPXHOCTU. CBA3b MEXKIY
HAIPSYKEHHOCTBID M PAa3HOCThIO MOTEHIMAJIOB 3JIEKTPUYECKOTO TOJIS.
OnekrpoemkocTh. Konaencatopsl. CoeauHeHHE KOHIEHCATOPOB B
Oarapeto. OHeprus 3apsIKEHHOT O KOHJIEHCATOpa. DHeprus
BJICKTPUYECKOTO  moyis. EauHuIbl  3IekTpoeMKOoCcTH. [IprmeHneHne
KOHJIEHCATOPOB
Peurenue 3a1a4 ¢ npog)eCCHOHAIBHOM HANIPABJICHHOCTHIO
JlaGopaTopHble padoThI:
4. OnpenesieHne 3TEKTPUIECKOI eMKOCTH KOHAECHCATOPOB 2
Tema 3.2 Conepxanue yueOHOro MmarepuaJia:
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3aKOHBI
IMOCTOSIHHOTO TOKA

VYcnoBus, HeoOXonMMbIE IS BO3HUKHOBEHHMS W MOJJEpKaHUS
3JEKTpUYeCKoro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma g
y4acTKa MEeNu. 3aBUCUMOCTh DJIEKTPUYECKOTO COIMPOTUBICHUS OT
Marepuana, JJIMHbI W IUIOMIAAU IIONEPEYHOr0 CEYEHUs] MPOBOJHUKA.
3aBUCUMOCTh  DJICKTPUYECKOIO  CONPOTUBICHHUS IMPOBOJHHUKOB  OT
TeMreparypbl.  TemmeparypHbiii  KO3G(UIMEHT  CONPOTHUBICHUS.
CBepXIpOBOAMMOCTD. DJIEKTPOABHKYILAsA CHJIA HCTOYHUKA TOKA. 3aKOH
Oma s monHOM 1enu. JnekTpuueckue uenu. llapamnensHoe u
MOCJIEIOBATENILHOE COCIMHEHUE MPOBOJHHUKOB. 3akoHbl Kupxroda mms
y3na. CoenvHEHUE MCTOYHUKOB DJIEKTPUUYECKON HSHEPruu B OaTapero.
3akon Jxxoyns— Jlenma. PaGoTa 1 MOIIIHOCTh MOCTOSIHHOTO TOKA.
TemnoBoe nericTBUE TOKA

Pemenue 3a1a4 ¢ npog)ecCHOHAIBHOM HANIPABJIEHHOCTHIO

JlaGopaTopHblie padoThI:

5. MHM3yuyeHue 3aKOHOB IOCJEAOBATEJHHOIO M NAPAIEJIbHOIO 2
coe/IMHEHU i MPOBOTHUKOB. 2
6. MW3mepenue DAC M BHYTPEHHEro CONPOTHUBJIEHUS HMCTOYHHMKA 2
TOKA. 2
7. OnpepaeJieHne y1eJbHOTr0 CONPOTUBJICHHS MPOBOJIHUKA.
8. HccaenoBanue 3aBHCHUMOCTH MOIIHOCTH JIaMIIbl HAKAJMBAHUA
OT HANIPSZKEHMS HA e€ 3a’KuMax.
9. Onpeaesenne KII 3,1eKTpONINTKH.
10. OnmnpeaesieHue TepMHUYECKOTo Kod(duuueHTa CONpoTUBIEHUS
MeIn
Tema 3.3 Conepxanue yueOHOro MmarepuaJia:
DNEeKTpUYECKUi TOK| DIEKTPUIECKUH TOK B METaulaX, B JJEKTPOJIMTAX, Tra3axX, B BaKyyMe. 4

B Pa3IUYHBIX
cpenax

Onektponu3. 3akoH snekTponu3za Dapanes. DNEKTPOXUMHYECKUM
SKBUBAJIEHT. Buabl ra3oBbIX pa3psaoB. TepMOlANIEKTpOHHAS HSMUCCHS.
[lnazma. Dnektpuyeckuii TOK B ToOXynpoBogHuKax. CoOCTBeHHas
IpUMeECHas MIPOBOJAUMOCTH. P-n IEPEXOI. [IpumeHeHue
MOJTYIIPOBOJHUKOB.

[HoynpoBoAHUKOBBIE IPUOOPHI

-

B~




Pemenne 3a1a4 ¢ npog)ecCHOHAIBHOM HANPABJICHHOCTbIO

JlaGopaTropHblie padoThI:
11. OnpeneJieHue 3JTeKTPOXUMUYECKOT0 IKBUBAJICHTA MeIU

Tema 3.4
MaruauTtHoe noJie

Conep:xxanue yueOHOro marepuaJja:

BexTop MHAYKIMM MarHuTHOro mnoJisg. HanpsyKeHHOCTh MarHUTHOIO
nosist. JlecTBrMe MarHUTHOIO IIOJIA Ha NPSIMOJMHEUHBIA NPOBOJHUK C
TOKOM. B3aumopneiictBue TOokoB. Cuna Awmmnepa. [IpumeneHne cuibl
Awmrmepa. MaruuTHbiii motok. PaboTta mo mepemenieHro MpoBOJHUKA C
TOKOM B MAarHUTHOM I0JI€. JIeHCTBUE MAarHUTHOTI'O MOJIsI HA JIBUKYIIIUICSA
3apsa. Cuna Jlopenna. IIpumenenue cuibl Jlopenna. OnpeneneHue
YACIBHOIO 3apsifia. MarsHuTHble CBOWCTBa BellecTBa. MaruurHas
IIPOHULIAEMOCTD

IIpakTuyeckue 3ausaTus. Pemenue 3agau

Tema 3.5
DneKTpOMarHuTHAs
WH Ty KITHSI

Conep:xxanue y4eOHOr0 MaTepuaJja:

SBnenue dyekTpoMarHuTHOM uWHAykuuu. IlpaBuno Jlenma. 3akoH
AJIEKTPOMArHUTHOW WHAYKIMU. BuxpeBoe snektpuyeckoe mnozne. I/C
WHIYKIIMA B JBUXKYIIUXCS MPOBOJAHUKAX. SBIIEHME CaMOWHIYKIIUU.
NHAyKTUBHOCTh. DHEPrysi MArHUTHOTO MOJIA TOKA.

B3auMoCBs3b 3IEKTPUYECKUX W MArHUTHBIX MOJIEH. DJIEKTPOMArHUTHOE
I10JIe

Pemenne 3a1a4 ¢ npogecCMOHATBLHON HANIPABJIEHHOCTbIO

Pasnen 4. KoJyie0aHuda ¥ BOJTHBI

Tema 4.1
Mexaanueckue
KOJICOAHUS U BOJIHBI

Coaep:kaHue y4eOHOT0 MaTepuaja:

Konebarensnoe nBmwxkenue. ['apmonmdeckue koneOanus. CBoOOmHBIC
MexaHuueckue kosnebanus. [IpeBpamieHrne sHepruu npu KoyieOaTeIbHOM
nBwxkeHnr. CBOOOJHBIE 3aTyxalolllMe MEXaHWYeCKHe KoJIeOaHMUs.
Maremarnueckniit MasTHUK. [IpyXMHHBIM MasATHUK. BbIHYXIEHHbBIE
MexaHuueckue konedanus. PezoHanc.

[Tonepeuynsie ¥ NpOaOIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBI. 3BYKOBBIC
BOJIHBL. YJIbTPA3BYK U €r0 NPUMEHEHHE

Tema 4.2

Conep:xxanue yueOHOIr0 MaTepuaJa:

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
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DIIEKTPOMAarHUTHBIE
KOJIEOAHUSI ¥ BOJIHBI

CBoOO/HBIE 3JEKTPOMArHUTHBIE KojeOanus. I[lpeBpailieHne >HeEpruu B
KojebarenbHOM  KOHType. llepmox  CBOOOIHBIX — 3IEKTPUYECKUX
koneOanuii. @Popmyna Tomcona. 3aryxaromue 3JIEKTPOMArHUTHBIE
kosneOanus. ['eHepaTop He3aTyXarolMX 3JEKTPOMArHUTHBIX KOJIEOaHUM.
Boinyxnennble anexktpuyeckue konedanus. [lepemennsiit Tok. ['eneparop
NEPEMEHHOIO0 TOKa. EMKOCTHOE M HMHAYKTUBHOE COINPOTHBIICHUS
NEPEMEHHOIO0 TOKa. AKTHUBHOE CONpOTHBIEHME. 3akoH Owma i
ANEKTPUYECKOW 1eNMu TNepeMeHHoro Toka. Paborta W  MOLIHOCTH
nepeMeHHoro Toka. Pesonanc B anexrpuueckoit uenu. TpaHchopMaTophl.
Toxku BbICOKOM 4acTOoThl. [lonydenue, mnepemadya u pacnpeneicHue
ANEKTPOIHEPTUU. DJIEKTPOMATHUTHOE TOJIE KaK OCOOBIM BHJI MaTepHH.
DONeKTpOMarHuTHbIe  BOJHBI. (CBOWMCTBAa  3JEKTPOMArHUTHBIX  BOJIH.
Bubpatop I'epua. OTkpbITBIN KoseOaTenbHBIA KOHTYp. M300perenue
paguo A.C. IlonoBeim. [lonsaTre o paguocBsasu. [IpuHuMn paanocssisu.
IIpuMeHeHne EKTPOMArHuTHHIX BOJIH

Pasznen 5. Ontuka

Tema 5.1
[Ipupona cBera

Conep:xxanue y4eOHOro MaTepuaJa:

TodeuHblil UCTOUHUK cBeTa. CKOPOCTh pAaCIpPOCTPAaHEHUSI CBETA. 3aKOHbI
oTpaxxeHus u mnperomiieHus cBera. I[lpununun [rowrenca. IlomHoe
orpaxkenne. Jlunzpl. IlocTpoeHne uzoOpakeHuss B jauH3aX. Dopmyna
TOHKOU JIMH3BI. Y BEJIMYECHUE JINH3BIL. [ J1a3 Kak ONTHYECKas CUCTEMA.
Onrtrueckue  mpuOopbl. Cmma  cBera.  OcBemEHHOCTh.  3aKOHBI
OCBEILIEHHOCTHU

Peurenue 3a1a4 ¢ npog)eCCHOHAIBHOM HANIPABJICHHOCTHIO

JlabopaTopHble padoThI:
13. Onpenenenune moka3aTess IPETOMICHHS CTEKIa

Tema 5.2

Conep:xxanue y4eOHOTr0 MaTepuaJa:

OK 01
OK 02
OK 04
OK 05
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BoiHOBBIE WNurtepdepenuus CBETa. KorepentHocTh CBETOBBIX JIyYeu.
CBOWCTBA WNurtepdpepennus B Tonkux mieHkax. Konsna HetoTona. Mcnons3oBanue
CBETa uHTeppepeHn B Hayke U TexHuke. [{udpakuusa ceera. udpaknus Ha
e B MapajuieNibHbIX Jdydax. Judpaxuunonnas pemerka. I[lonsaTtue o
rojorpaduu. llonmspuzauus nonepeunbix BosH. [lonmsipuzauus csera.
JBomntHoe myuenpenomiuenue. llomsspouabl. [ucriepcus cera. Buusl
m3nydeHnii. Buabsl cnektpoB. Cnextpbl  ucnyckaHus. CHEKTpsI
noryomeHusi. CrekTpaibHbIM aHanu3. YIbTpaduoIeToBOE H3Iy4YCHHE.
WndpakpacHoe uznyuenue. PeHTreHOBCKUe
ayun. Ix mpupona u coiictia. [1Ikana 3J1€KTpPOMArHMTHBIX U3JTYUYCHUN
Tema 5.3 JIBrueHue co CKOpoCThIO cBeTa. [1ocTynaTel TEOpUM OTHOCUTEIBHOCTH U
CnenmanbHas cieacTBusi U3 HUX. IHBapUaHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyMeE.
TEOPUS OHeprus nmokosi. CBsi3b MacChl M DHEPTUU CBOOOTHOMN YACTHIIBI
OTHOCUTEJIbHOCTH
Paznen 6. KBanToBasi pusuka
Tema 6.1 Conep:xxanue y4eOHOro MaTepuaJa: OK 01
KBanroBas ontuka| KBantoBas rumnore3a Ilnmanka. TerutoBoe uznydenue. KopnyckyisipHo- OK 02
BOJIHOBOM nyaim3Mm. Dortonsl. ['unore3a pge bpoinss 0 BOJIHOBBIX OK 04
cBoiicTBax wyactuil. CooTHolleHHEe HeorpeaeneHHocTet [ eizendepra. OK 05
JlaBienue cBera. Xummdeckoe aciictBue cBera. OmnblTel JleOemeBa u OK 07

Basunosa. ®otorddext. YpaBHenue IDinmTedHa Mg GororddexTa.
Braemauii  ¢potosnekrpudeckuii 3¢ dexr. BuyTpenHuii ¢$hotodddexT.
Tunsl horosrnementos. [Ipumenenue dhotorddexra

JlaGopaTopHble padoThI:
16. U3yuenue siBjieHus poroddpgexra

Tema 6.2 ®usuka

Conep:xxanue yueOHOTr0 MaTepuaJa:
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aToMa M aTOMHOTO | Pa3BuTure B3IISI10B HA CTPOCHUE BellecTBa. Moaenu cTpoeHns aTOMHOTO
Aanpa Anpa. 3aKOHOMEpPHOCTHM B AaTOMHBIX CIIEKTpax Bojopona. fAnepnHas
Mozenb aroma. Ombitel J.Pesepdopna. Moaenb atoma Bojopojia Mo
H.bopy.
KBanroBbie mnoctynatel bopa. Jlazeppl. PaamoakTuBHOCTB. 3akoH
paanoakTUBHOrO pacnafa. PanuoaktuBHble mnpeBpaunieHusi. CrnocoOsbl
HAOJIIOIEHNS U PETUCTpaluu 3apsbKeHHbIX YacTull. Dddext BaBunosa —
Yepenkoa. CTpoeHue aToMHOT0 siapa. Jlepext Macchl, 3Heprust CBsI3u U
YCTOMYHMBOCTH aTOMHBIX SIJIEp. SIAepHbIE peakuuu. S1epHas SHepreTrka.
OHepreTMyeckuil  BBIXOA  sAEpHbIX  peakuumid.  MckyccrBeHHas
pPaauoaKkTUBHOCTB. Jlenenue Tskensix anep. LlenHas saepHas peakuusi.
Vhpasnsemas uenHas peakuus. AnepHsii  peakrop. llomyuenue
pPaauMoaKTUBHBIX U30TONOB U UX IPUMEHEHHE. buomornueckoe neiictBue
PaaMOaKTUBHBIX U3IYUYECHHUI. DIE€MEHTAPHbIE YACTHUIIBI

IIpome:xkyTouHas arrecTtanus: 1udpepeHIpOBaHHbIN 3a4eT

Hroro 3a cemectp

72

Bcero:

106
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3. YCJIOBUA PEAJIM3ALIMA ITPOT'PAMMBI TN CIUIIJTINHBI

3.1. TpeGoBaHusi K MATEPUATBLHO-TEXHUYECKOMY OOecIeyeHHUIo
AHO II0O IIAIIK 3akiro4wi JOrOBOp O€3BO3ME3AHOTO IMOJIb30BAHUS
nomemienueM ot 15 wmrons 2023 1. ¢ MyHUUMOAIbHBIM  OFOJXKETHBIM
00111e00pa30BaTENbHBIM YUPEKICHUEM — CpeiHEN 0011e00pa3oBaTeILHON MIKOIOH
Ne 9, cormacno xoroporo MBOY mxoma Ne 9 mnpenocraBisier pecypcsl,
HEOOXOIMMBIE JJI peanu3aluy yueOHON TUCIUILTUHBI.

Kabunet ¢huszuku, ocHaIIEHHBIH 000pyJ0BAHUEM:

- KJIacCHas JTIOCKa, pabodee MECTO MPEToIaBaTesl, YACHUISCKUE CTOJIbI, CTYJIbSI

- HaIJSTHBIE TTOCOOMS (KOMIUICKThI YYeOHBIX TaOJIHII, CTCHIOB, CXEM, TUIAKaTOB)

Hudposas nadbopaTopust no GU3MKe IJs yUUTENS;

Hudposas nadopaTopust Mo pU3MKeE AJI1 YUCHUKA;

Becbl TeXHHYECKHE C pa3HOBECAMH,

Komrmiekt myist 1abopaTopHOTO MPaKTUKyMa 110 ONTHKE;

Komrmiekt jmyist 1abopaTopHOTO MPaKTUKYMa 110 MEXaHUKE;

KoMriekt juist J1abopaTOpHOTO MpaKTHKymMa IO MOJIEKYJSIpHOW (u3uke wu

TEPMOJIUHAMUKH;

7. Kommexkt pns  1a00OpaTOpHOTO  NPAaKTUKyMa 1O  DJIEKTPpUYECTBY  (C
TE€HEepaTopoOM);

8. Komrmekt 11t u3ydenust BO300OHOBISIEMbIX HICTOYHUKOB SHEPTUU
(CoTHEYHOM, BETPOBOM HEPIrUH, OMO-, MEXAHUYECKOW U TEPMOIICKTPUUECKOU
SHEPreTUKN);

9. AwmmepMeTp 1a00paTOPHBI;

10. BonbsT™meTp 1abopaTOpHBIA;

11. KomnopumeTtp ¢ HAOOPOM KaJOPUMETPUUECCKUX TEIT;

12. TepmomeTp 1a00paTOPHBIA;

13. KowmmiekT fjsi M3ydeHUs OCHOB MEXaHHUKH, THEBMATUKH M BO300HOBIISEMBIX

HUCTOYHUKOB YHEPTUU;

14. bapomerp-aHepoun,

15. bnox nuTaHus peryinpyeMblii;

16. Be06-kamepa Ha TOJBUKHOM IITATHBE;

17. Buneokamepa st pabOTHI C ONTHYECKUMHU TPUOOpaMU;

18. T'enepartop 3BYKOBOIi;

19. Turpomertp (cuxpomerp);

20. T'py3 HaGoOpHBIN;

21. JluHaMoMeTp AEMOHCTPAIMOHHBIN;

22. KoMIUIeKT mocyapl JEMOHCTPAIMOHHON C TIPUHAITICKHOCTSIMH,

23. MaHoMeTp KUAKOCTHOH TEMOHCTPAITMOHHBIMN;

24. Metp 1eMOHCTPAIIMOHHBIN;

25. MUuKpOCKOI JeMOHCTPAIIHOHHBIN;

26. Hacoc BakyymHbIi1 KoMOBCKOTO;

27. CTOIHNK NOABEMHBIN;

28. IlltathB AEMOHCTPAIMOHHBIN (PU3HUCCKHIA,

ok owdE
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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.
ol.
52,
53.
o4,
95.

56.

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

DJIEKTPOIUINTKA;

HaGop nemMoHCTpaliiOHHBIM 0 MEXaHUYECKUM SIBIICHUSIM;

HaGop nemMoHCTpaliiOHHBIH 10 JUHAMUKE BPAIIaTeIbHOTO IBUKEHUS;
HaGop nemMoHCTpaliioOHHBIN 0 MEXaHUYECKUM KOJICOAHUSIM;

HaGop nemMoHCTpaliiOHHBIM BOJIHOBBIX SIBJICHUI;

Benepko Apxumena;

MasTtHuk Makcsenna;

Habop Ten paBHOro o0bema;

HaGop ten paBHOIi Macch;

[Tpubop st reMoHCTpaIuu aTMOC(hEepHOTo TaBIICHHUS;

[Tpr3Ma HAKJIOHSIOIIASICA C OTBECOM;

Peruar nemoHCTpallnOHHBIN;

Cocynbl coobiaromumecs;

CrakaH OTIIMBHOM 1EMOHCTPAI[MOHHBI;

Tpy6xa HrroToHa;

[ITap ITackans;

HaGop nemMoHCTpalioHHBIN MO0 MOJIEKYJISIPHON (DU3UKE U TETUIOBBIM SIBJICHUSIM;
HaGop neMoHCTpallMOHHBIN 110 Ta30BBIM 3aKOHAM;

Ha6op xanunnsipos;

TpyOka niis 1eMOHCTpallMi KOHBEKIIUU B )KUIKOCTH;

HunuHIpBEl CBUHILIOBBIE CO CTPYTOM;

[Tap ¢ konbLIOM;

BBICOKOBOJIBTHBIN UCTOYHUK;

I'enepatop Ban-ne-I"paada;

Jo3umerp;

KamepToHbl Ha pe30HAHCHBIX SIUKAX;

Komrmutekt mnpubGoOpoB W TNPUHAMICIKHOCTEH JJIsI JEMOHCTPAIIMM CBOWCTB
ANEKTPOMArHUTHBIX BOJIH;

Kommnekr mnpubGopoB nmnsi W3ydeHUs TOPUHIMIIOB  paadonpueMa U
paguonepenauu;

KoMmiexkT npoBo0B;

Marsut n1yrooOpasHbIii;

Marsur nosocoBOM J€MOHCTPAUOHHBIN;

MarmuHa s5ekTpodopHasi;

MasTHHK 3JIEKTPOCTaTUYECKU M,

Habop o u3ydeHnro MarHuTHOTO TOJISE 3eMITH;

Habop nemoHCTparimoHHbIN M0 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
HaGop nemMoHCTpanimoHHbBIN MO OTYIPOBOTHUKAM;

Habop nemoHCTpanimoHHbIN 1O TOCTOSHHOMY TOKY;

Habop nemoHCTpanimoHHbBIN MO JIEKTPUIECKOMY TOKY B BAKYYME;
Habop nemMoHCTpaiimoHHBIN 10 SJEKTPOTUHAMUKE;

HaGop nns nemMoHcTpaniuy MarHUTHBIX MOJIEH;

HaGop nns neMoHcTpanuu 3JeKTPUUECKUX MOJEH;

TpanchopmaTop yueOHBI;

ITamouka cTeKIsIHHAS;

ITanouka »00HUTOBAS,
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73. Tlpubop Jlenua;

74, Crpenku MarHWTHbIE HAa IITaTHBAX;

75. CynTaH 3JIeKTpOCTaTUYECKUH;

76. ItaTUBBI U30IUPYIOIIUE;

7. DnexTpoMarHuT pa300pHbIN;

78. Habop 1eMOHCTPallMOHHBII MO0 FTEOMETPUUYECKOM OITHUKE;
79. HaOop 1eMOHCTpallMOHHBIN MO BOJTHOBOM ONTHKE;

80. Cnekrpockon ABYXTpYOHBIif;

81. HaGop cnexTpalibHbIX TPYOOK ¢ HCTOUHUKOM MUTAHUS;
82. VYcranoBka jis uzydenus pororpdexra;

83. Habop nemoHcTpallMoHHbIN 10 ocTosiHHOM [1nanka;

84. KoMIeKT HarasiAHBIX TOCOOMH JIJIsl TOCTOSTHHOTO MCTIONB30BaHUS;
85. KomruiekT nopTpeToB /st opopMIieHUsI KAOMHETa;

86. KoMIuieKT 7eMOHCTPAIMOHHBIX YUYEOHBIX TAOIHII.

3.2. UudopmanuonHoe odecnevyeHne 00yueHuUst

OCHOBHbBIC HCTOYHUKH:

1.

JlorBunenko, O., ®uszuka + ellpunoxenue: yuebuuk / (. O. JlIorBUHEHKO. —

Mocksa: KnoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL :https://book.ru/book/941758 (nata o6pamenus: 13.02.2026). — Tekcr:
3JICKTPOHHBIMN.

Makapos, E. ®., OOmas ¢uzuka : ydeOHOoe mocoome / E. @d. Makapos,
P. IT. O3epoB, B. . Xpomos,; nox pen. A. I'. UeptoBa, A. A. BopobGreBa. —
MockBa: KnoPyc, 2022. — 800 c¢. — ISBN 978-5-406-09264-4. —
URL :https://book.ru/book/942818 (nata obpamenus: 13.02.2026). — Tekcr:
3JIEKTDOHHBIM.

[Manpiruaa. A. B. ®wusumka: naboparopHbii mnpaktukvMm 1wt CIIO  /
A. B. Tlanpiruna. — CavatoB: [Inodo6nazoBanue. 2019. — 84 ¢. — ISBN 978-

5-4488-0331-4. — Texkcr: smekrponHbd // IludpoBoit o0Opa3OBaTEIBLHBIN
pecync IPR SMART: [caiit]l. — URL: https://www.iprbookshop.ru/86155.html
(nata o6Ovpamenus: 13.02.2026). — Pexum goctyma: s aBTOPH3HP.
II0JIb30BATEICH

Tpodumosa, T. U., Kypc dusuku ¢ nmpumepamu pemieHus 3anad B 2-X TOMax.
Towm 1: yuebnuk / T. W. Tpodumona, A. B. ®upcoB. — Mocksa: KaoPyc, 2022.
— 577 c. — ISBN 978-5-406-09078-7. — URL.:https://book.ru/book/942134
(mata oopamenwus: 13.02.2026). — TeKcT: 3JEKTPOHHBIH.

Tpodumosa, T. U., Kypc dbusuku ¢ nmpumepamu pemieHus 3anad B 2-X TOMax.
Towm 2: yuebnuk / T. U. Tpodumona, A. B. ®upco. — Mocksa: KauoPyc, 2022.
— 378 ¢. — ISBN 978-5-406-09079-4. — URL :https://book.ru/book/942135
(mata oopamienwus: 13.02.2026). — TeKcT: 3JeKTPOHHBIH.

Tpodumona, T. U., ®usuka. B tabnumax m ¢opmynax: ydyeOHOe mocodue /
T. U. Tpodumoa. — Mocksa: KuoPyc, 2023. — 447 c. — ISBN 978-5-406-
10966-3. — URL.:https://book.ru/book/947208 (nara obpamenus: 13.02.2026).
— TeKCT: 3IEKTDOHHBIM.

®uznka. Mexannueckue kojebanus. COODHUK 3amay ¢ DEIICHUSIMU: 3ada4HUK

mwig CIIO / cocraBurenu b. K. JlantenkoB. — Canatos: [IpodoOna3zoBanme.
2019. — 164 c. — ISBN 978-5-4488-0391-8. — TekcT: DJIEKTDOHHBINA //
Iludvosoit oOpazoBarenbHblii pecypc IPR SMART: [canrl. — URL:

httos://www.iprbookshop.ru/86468.html (nara o6pamenus: 13.02.2026). —
Pexxum mocryna: st aBTOpU3Up. MOJIb30BaTENIEH
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JlonoTHNTeIbHbIE HCTOYHUKH:

1. Ky3pmuueBa, B. A. Kypc nexuuii mo obmen ¢usuxe. Yacts I. Mexanuka u
MounekyiisipHas ¢pusuka / B. A. Ky3pmuuena, O. A. IlonomopeB. — MockBa:
MockoBcKkasi TOCyAapCTBEHHAs akaJieMHsi BOAHOro TpaHcnopra, 2016. — 107 c.
— Tekcr: anextponnsiii // Hudposoit obpazoBatenshbiil pecypc IPR SMART:
[caiiT]l. — URL:_https://www.iprbookshop.ru/65845.html (mara obGparmienus:
13.02.2026). — PexxuM goctyma: isl aBTOPU3UP. MOJIb30BaTENICH

NHTepHeT HCTOYHUKH:
www.alleng.ru/edu/phys.htm - o6pa3oBarenbHbIe pecypchl HHTEpHETa —
dusuka.

www.nuclphys.sinp.msu.ru - saepras Gusrka B MHTEpHETE
www.school-collection.edu.ru - equnas kosekius uppPOBBIX
00pa3oBaTEeIbHBIX PECYPCOB.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA AUCHUIIJIMHBI

Kontpons ® omeHKa pacKpblBalOTCS Ye€pe3 YCBOCHHbIE 3HAHUS U
NpUOOpPETEHHbIE O0YYAIOIIMMUCS YMEHHs, HAlpaBJIeHHbIE HA (OPMHUPOBAHUE OOIIUX U
npodeccuoHaNbHBIX KoMIeTeHInH. KoMmmneTeHIMu AOKHBI OBbITh COOTHECEHBI C
NpEeIMETHBIMU pe3ylbTrataMu. JIJisi KOHTpPOJISI M OLEHKH pe3yJbTaTOB OOyYeHHs
npernojaBaTelb BbIOUpaeT GopMbI B METOIBI C y4ETOM IpodeccHoHaTUu3aul 00yUYeHHUS
[0 IpOorpamMMe IUCLHUILINHBL.

Koa n HaumMeHoOBaHHue Pa3zgen/Tema Tun oneHOYHbBIX
¢bopmupyeMbIX KOMIETECHIIHA MEpPONPUATHH

OK 01. Bsibupats ciocoOsl Pazgen 1. Temst 1.1., 1.2, |-  ycTHBII onipoc;

perieHus 3a1aq 1.3

npodeccroHaIbHON Paznen 2. Temsr 2.1., 2.2, - (hpOHTATBHBIN

NEATeIbHOCTH MTPUMEHUTEIBHOK | 2.3. OTpocC;

Pa3IMYHBIM KOHTEKCTaM Paznen 3. Temsr 3.1., 3.2., - OLICHKA
3.3, KOHTPOJBHBIX PadOT;
3.4., 3.5. - HaOJIOAEHHUE 3a
Paznen 4. Tempr 4.1.,4.2.  X0IOM BBIIOJHEHUS
Paznen 5. Temsl 5.1., 5.2., |{maGopaTopHBIX padoT;
5.3. - OLIEHKA
Pa3zgen 6. Temnr 6.1., 6.2.
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OK 02. Ucnonp3oBaTh Pazpgen 1. Temur 1.1., 1.2,  [BbIOJIHEHUS
COBPEMEHHBIE CpEeACTBA Moncka, | 1.3 abopaTopHBIX padoT;
aHaJIn3a U UHTEPIIPETALIUU Paznen 2. Temsr 2.1., 2.2, - OLICHKA
uH(popmau MMHPOPMaLIMOHHbIE| 2.3. MPAKTUYECKUX paboT
TEXHOJIOTUH JIJISI BBIIIOJHCHUS Paznen 3. Temst 3.1., 3.2., |(peuieHus
3a1a4 npohecCUOHAIBHON 3.3, KaueCTBEHHBIX,
EATENbHOCTH 3.4., 3.5. PACUYETHBIX,

Paznen 4. Temn1 4.1.,4.2.  [npodeccuoHaIbHO

Paznen 5. Temsl 5.1., 5.2., |opHeHTHPOBAHHBIX

5.3. 3aja4),

Pa3zgen 6. Temnl 6.1., 6.2. - OILICHKA TECTOBBIX

110 C 3aJIAaHUM;
OK 03. ITnanupoBats u Pazgen 1. Temnr 1.1., 1.2, - HaOIIOICHUE 3a
peaTu30BbIBaTh COOCTBEHHOE 1.3 XOJIOM BBITIOJTHCHUS
npodeccuoHaIbHOE U Paznen 2. Temst 2.1., 2.2., [MHIUBUAYATIBHBIX
JIMYHOCTHOE Pa3BUTHE, 2.3. MMPOEKTOB U OLICHKA
PEANPUHUMATEIBCKYO Paznen 3. Temsi 3.1., 3.2., [BBIIOJIHEHHBIX
NEeATEIbHOCTD B 3.3, MIPOEKTOB;
npodeccruoHanbHOM cdepe, 3.4., 3.5. - OLIEHKa
WCIIOJIb30BaTh 3HAHUS 110 BBITIOJTHCHUS
(MHAHCOBOM rPaMOTHOCTH B TOMaITHUX
Pa3IMYHBIX )KU3HCHHBIX CaMOCTOSITETbHBIX
CUTYaITUsAX pabor;

- HaOJIOAEHUE U

OK 04. D¢ dexTuBHO Paznen 1. Temsr 1.1., 1.2,  |omieHKa penieHust
B3aUMOIeHCTBOBaThL M paboraTsB | 1.3 Kelc-3a1a4;
KOJUIEKTUBE U KOMaHJIE Paznen 2. Temsr 2.1., 2.2., - HAOJIFOeHNE U

2.3. OLIEHKA JEJIOBOM

Paznen 3. Temst 3.1., 3.2.,  |urpsr;

3.3., - DK3aM€EH

3.4., 35.

Paznen 4. Temu1 4.1., 4.2.

Pa3zgen 5. Temsr 5.1., 5.2.,

5.3.

Pa3zgen 6. Temnr 6.1., 6.2.
OK 05. OcymectBasath yctayto u | Pazgen 1. Temsr 1.1., 1.2,
MMCbMEHHYI0 KOMMYHHKaIuio Ha | 1.3
FOCYJapCTBEHHOM SI3BIKE Paznen 2. Temsr 2.1., 2.2.,
Poccuiickoit @enepanuu ¢ 2.3.
Y4ETOM OCOOCHHOCTEM Paznen 3. Temnr! 3.1., 3.2.,
COIIMAJIBHOTO U KYJIbTYPHOTO 3.3,
KOHTEKCTa 3.4., 3.5.

Pasnen 4. Temn1 4.1., 4.2.

Pa3zgen 5. Temsr 5.1., 5.2.,

5.3.

Paznen 6. Temn1 6.1., 6.2.
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OK 06. IIposiBnsATH rpaxxaaHCKO-
MATPHOTUIECKYIO TTO3UIIHIO,
J€EMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaUIIMOHHBIX
00IIeUCIIOBCYSCKUX [ICHHOCTCH, B
TOM YHCJIE C YYETOM
rapMOHU3AINH
MEKHAIIMOHAJIBHBIX U
MEXPEITUTHO3HBIX OTHOIICHHH,
NPUMEHSTH CTaHIAPThI
AHTUKOPPYHITHOHHOTO
OBEICHHUS

Pazgen 1. Temnr 1.1., 1.2,
1.3

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

Paznen 3., Temnr 3.1., 3.2.,
3.3,

3.4., 3.5.

Paznen 4., Temn1 4.1., 4.2.

OK 07. CoxnericTBOBaThH
COXPAaHCHUIO OKPYIKAIOIIEH
CpeIIbl, pecypcocOepeKeHHUIO,
NPUMCHSTH 3HaHUS 00 N3MECHCHUU
KJIUMaTa, IPUHIIATIBI
OCpEKITMBOTO TIPOU3BOJICTBA,

3¢ PeKTUBHO IEHCTBOBATH B
Ype3BBIYANHBIX

CUTYaITHSIX

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.

Pa3znen 4. Temu1 4.1., 4.2.
Pa3pnein 6. Temnr 6.1., 6.2.
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