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PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [{K o0meodpa3oBaTenbHbIX, 3aMm. qupektopa no YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JTUCIUILIAH

[Tporpamma yuebHoi muctmmmabel  OQO/y.08 ®usmka paspaboTaHa B COOTBETCTBUH C
npuka3zoM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 roga
Ne 413 «O06 ytBepxkaeHun ¢enepaabHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAPTa
cpenHero oOmiero oOpa3oBaHMsI(C M3MEHEHUSMU W JOIMOJHEHHUSMH) M 3apEeruCTPUPOBAHHBIM
MunucteperBoM toctuiu Poccuiickoit ®@enepaunn 7 urons 2012 roga (Perucrpanuonnsiii Ne
24480), B cOOTBETCTBUH C TpeOOBaHUAMH (heepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeIHEro MpoPeCcCHOHATBHOTO 00pa3oBaHus 1o crnenuanbHocTH 35.02.12 CanoBo-
NapKoBoe H JAHAIAPTHOE CTPOMTEJBCTBO, YTBEPKICHHOTO TMpuKazoM MuUHOOpHAayKU
Poccun ot 5 mas 2022 1. Ne 309 "OO yrtBepxaeHuH (peaepansbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEIHEro MpodeccHOHANBHOTO 00pa30BaHUs MO CIEUHUATbLHOCTH
35.02.12 CapoBo-mapkoBoe Hu JIAaHAIIA(THOEe CTPOUTEILCTBO" (3aperucTpUpoBaHO B
Mumntocte Poccun 09.06.2022 per. Ne 68818), Ha 0cHOBaHUM MPUMEPHON MPOrpaMMOil yIeOHO#
TucHuUMHEl  «@u3uka» s IpoQecCHOHATBHBIX  00pa3oBAaTENbHBIX  OpPraHU3aLUM,
pexomeHioBaHHOW ~ DenepanbHbBIM rOCYy/IapCTBEHHBIM  OIO/DKETHBIM  00pa3oBaTeIbHBIM
YUPEKACHUEM JOMOJHUTEIBHOTO MNPOPECcCCHOHATBHOrO o00pa3oBaHusi «MHCTUTYT pa3BUTHSA
npodeccuonansHoro oopazosanus» (IIporokon Ne 14 ot «30» Hos6pst 2022 ).

Opranu3zanus-pa3padoTUHK:
['ocynapctBeHHOe Or0KeTHOE TTPOo(hecCHOHATBFHOE 00pa3oBaTeIbHOE YUpexaeHne MoCKOBCKOM
obmactu «CeprueBo-Ilocanckuii KoIeHK»

ABTOpP-pa3paboOTIHK:
YwmepenkoBa H.U. - npenonasarens ['BIIOY MO «CeprueBo-Ilocaackuii Koieax»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI ITPOTPAMMBI YYEBHOW
JUCHUIIJIMHBI 00/1.09 ®usuka

1.1. MecTo 1MCUMIVIMHBI B CTPYKTYP€E OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl:
Oo6meoOpa3oBaTenbHas AucuuiinHa «®Du3uka» sBiIsieTcs 00s3aTeNbHON  4YacThbiO
o0mreo0pa3oBaTenpHOrO MUKIA 00pa3oBarenbHON mporpammbl B cootBerctBuu ¢ ®I'OC CIIO
O CIEUATbHOCTH
1.2. Henu 4 miIaHupyeMble Pe3yJabTAThl 0CBOECHHS TUCIUTLIHHBI:
1.2.1. lleqiy TUCHUIIMHBI.
Copepxanue mporpaMMbl 00111e00pa3oBaTeIbHON TUCIUTUTMHB DHU3MKa HAMpaBIeHO Ha
JOCTHKEHHUE CICAYIOLIUX LEIei:

. dbopMupoBaHUE MHTEpeca U CTPEMJICHHsS] OOYYaIOIIUXCSl K HAyYHOMY H3y4YEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

o pasBUTHE TMPEICTABICHUA O HAyYHOM METOJ¢ TMO3HaHUS U (OPMHPOBAHUE
HCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

. dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3y4eHHs OCHOB
CTPOCHHS MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (PM3UKH;

. dbopMupoBaHUe YMEHUN OOBICHITH SBICHUS C HCIOJIb30BAaHUEM (PU3MUECKHUX
3HAHUW U HAYYHBIX JI0Ka3aTEJIbCTB;

. (dopMuUpOBaHHE TPEACTABICHUH O posid GU3MKU IS Pa3BUTUS  JIPYTHX

€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTH.

Joctuxenne 3THX Lenell oOecrieunBaeTcs pELICHUEM CIEIYIOIMX 3ajad B Ipolecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

. npuOOpeTeHNEe CHUCTEMBbl 3HAHMKA 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHAX, BKIIOYAsE MEXAaHHUKY, MOJICKYJSIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(bu3KKyY U 37IEeMEHTHI aCTPOPU3UKH;

. dbopMupoBaHHE YMEHMI MPUMEHSTh TEOPETUYECKHE 3HAHHS ISl OObSICHEHUs
(bu3nyecKuX SIBICHUNW B NMPUPOAE U JUIS MPUHATUS HNPAKTUUECKUX DPELIEHUI B IOBCEIHEBHOM
JKU3HHU;

o OCBOCHME CIIOCOOOB PELIEHUs PA3IUYHBIX 3a/1a4 C SIBHO 3a/JlaHHON (U3UUECKOM
MOJIeIbIO, 3a/ay, MOJpa3yMEBAIOIIUX CaMOCTOSTENbHOE co3JaHue (U3HUECKON MOojeny,
COOTBETCTBYIOIIEH YCIOBHUAM 3a7auu;

L4 ITOHUMAaHHeC (I)I/I3I/IquKI/IX OCHOB U IIPpUHIOUIIOB JIENCTBUS TEXHUYECKUX yCTpOﬁCTB
N TCXHOJIOTHYCCKUX MMPOUCCCOB, UX BIUAHUA Ha OKPYIKAIOUIYIO CPEAY,
L4 OBJIaZICHUC MCTOHAaMHU  CaMOCTOATCIBHOI'O INIAHUPOBAHUA U IIPOBCIACHUA

¢u3NYeCKUX HSKCHEPUMEHTOB, aHajdW3a W HHTEpHpeTanuu HHPOpMAIUH, OIpeIeiIeHUs
JIOCTOBEPHOCTH IOJIy4YEHHOT'O PE3yJIbTaTa;

. CO3JlaHUE YCIIOBUM JUIsl pa3BUTUS YMEHUH IMPOEKTHO-UCCIEAO0BATENIBCKOM,
TBOPYECKOM IEATEIBHOCTH.

1.2.2. IlnaHupyemble pe3yJabTaTbl OCBOeHHSI 001Ie00pPa30BATENbHOM JUCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme komrerennuu (nanee — OK) u npodeccuonanpabie komneteHuu (nanee — [1K)
®I'OC CIIO B COOTHECEHWHM C JIMYHOCTHBIMU, METANPEAMETHBIMU U TMPEAMETHBIMHU
pesyipTaTamMu 00yueHus 06a3oBoro ypoBHs (mamee — [IP6) ®T'OC COO mpexacraBieHsl B
Tabnuie:



Koax u HammMeHoBaHue (opmMupyeMbIX
KOMIIeTeHIN I

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo01mue

JAucuunimHapHbie

OK 01. BosiOuparb crocoObl pereHus
3ama4 npodecCHOHATBHON 1eSTeTbHOCTH
PUMEHHUTEIHHO K Pa3IUYHBIM
KOHTEKCTaM

JIM4HOCTHBIE PE3yJIbTAThl JIOJKHBI
Y4acTU TPYJAOBOI'O BOCIIUTAHHUS:

- TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTU
MacTepcTBa, TPYA0II00ue;

OoTpaxkaTb B

- TOTOBHOCTb K  AKTUBHOM  JI€ATEIbHOCTHU
TEXHOJIOTUYECKO1
U COLUAIBHOM HAaIpPaBICHHOCTH, CIOCOOHOCTh

WHULMUPOBATh, IUIAHUPOBAaTh M CAMOCTOSATEIBHO
BBITIOJHATH TAKYIO JI€ATEIbHOCTD;

- MHTEpPEC K pa3IMYHBIM
npodeccCHnOHATEHOM JIeATEIILHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTb K OOpa30BaHMIO
¥ CaMOOOpa30BaHMIO HA MPOTSHKCHUN BCEH KU3HH;

- yYMEHHE IpPOTHO3MPOBaTh  HEOJAronpUsTHbHIE
9KOJIOTMUECKHUE MOCIEACTBUS MNPEeIIPUHUMAEMBbIX
JNENCTBUMN, IPEAOTBPAILATh UX;

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

chepam

OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

CaMOCTOATENIEHO (dhopMynupoBarthb u
aKTyalu3upoBaTh MPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE,  YCTAaHABJIMBATH  CYIIECTBEHHBIM
MpU3HAK WM  OCHOBAHWSI NS  CPaBHEHUS,

Kinaccuukanun U 000OIIEHUS;, OMPENeATh IeNH
NeSITeNIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHIXKCHUA, BBISIBJIATH 3aKOHOMepHOCTI/I 58
MPOTUBOPEUYUST B PACCMATPUBAEMBIX SIBICHHSIX;
BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IEsIM, OIEHUBATh

ITP6 1. ChpopMHpOBaHHOCTH MPEACTABICHUI O POJIH
U MecTe (U3UKUM U aCTPOHOMHUHM B COBPEMEHHOH
Hay4YHOH KapTHHE MHpa, O CUCTeMOOOpasyroleil
poiau (U3MKM B Pa3BUTUM €CTECTBEHHBIX HayK,
TEXHUKHU

U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJI€ POCCUNCKHUX
1 3apyOeKHBIX YUECHBIX-(DU3UKOB B Pa3BUTHE HAYKH;
NOHUMaHHUe (PU3NYECKON CYIIHOCTH HaOII0/aeMbIX
ABJICHUH MHKpPOMHUpPA, MakpoMupa MU MeEramupa;
IIOHVMMAHHUE PpOJIA aCTPOHOMHUHM B IIPAKTHUYECKON
JeSITEJIbHOCTH 4eJOBEeKa M JajbHEHIlEeM HayudHO-
TEXHUYECKOM pa3BUTHH, ponu bu3uKu
B (OopMHpPOBaHUHM KPYyrozopa H (YHKIHOHAIHHOMN
I'PaMOTHOCTH 4eJI0BEKa I peleHus
MPAKTUYECKUX 3a7au;

ITP6 2. CopMHpOBaHHOCTh YMEHHH pacro3HaBaTh
¢uznueckue sBIEHUS (IIPOLECCHI) U OOBICHSITH
UX Ha OCHOBE H3YYECHHBIX 3aKOHOB: PaBHOMEPHOE
U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,

cBOOOJIHOE  TajJeHHe  Tell,  JIBUWXKEHUue 10
OKpPY’KHOCTH, WHEpLHs, B3aUMOJEHUCTBHE  Tell,
KosiebaTenbHOEe JBIM)KEHHE, PE30HAHC, BOJHOBOE

nBwkeHue;, auddysus, OpPOYHOBCKOE JBHXCHHE,
CTPOEHHUE JKUAKOCTEW U TBEPABIX TE€J, U3MEHEHHUE
o0bemMa Tel TMpU HarpeBaHUM (OXJIAXKIACHHH),
TEIUIOBOE DPABHOBECHE, HCIApEHHE, KOHICHCALUS,
IUIaBJIEHUE, KPUCTAUIM3allKs, KUMIEHUE, BIAXHOCTh
BO3[yXa, CBA3b CpPEIHEH KHUHETHUYECKOW DHEpPruu
TEIUIOBOTO JIBIDKEHUS MOJIEKYyJl ¢ aOCONIOTHOM
TEMIIEPATYPOH, MOBBILIEHUE JABJICHMSI I'a3a MIPH €ro




PUCKH  TIOCIICJCTBUI  JEATEIHHOCTH; pa3BUBATh
KpEaTUBHOE MBIIIJICHUE MPU PEIICHUH JKU3HEHHBIX
pooem;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKON U
MPOEKTHOM JIEATEIbHOCTH, HABBIKAMH pPa3peIICHUS
mpooem;

- BBIBJIATH IHPHYMHHO-CJICICTBEHHBIC CBS3H U
aKTyaJIM3MpPOBaTh 3a/iady, BBIIIBUTATh THUIIOTE3Y €€
peIICHHUS, HaXOIUTh apryMeHThI JUIST
JIOKa3aTeIbCTBA CBOMX YTBEP)KIACHHM, 3a/1aBaTh
apaMeTphbl

Y KPUTEPUU PEIICHHUS;

- aHATU3UPOBaTh IMOJYYCHHBIC B XOJI€ PEIICHUS
3ala4ll  Pe3yJIbTaThl, KPUTHYECKH OICHUBATh WX
JOCTOBEPHOCTh, IPOTHO3MPOBaTh H3MECHECHHE B
HOBBIX YCJIOBHSIX;

- YMeTh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO U
MIPAKTUYECKYIO YaCTH KU3HEICATCIILHOCTH;

- yMeThb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTel;
- BBIIBUTATH HOBEBIE HJIE, npearaTh

OpUTMHAJIBHBIE MIOJXO0/bI U PELICHUS;

- TIpOSBIATH CIIOCOOHOCTh MX MCIOJb30BaHUS B
ITIO3HABATEJIBHON U COLUAIbHOW ITPAKTHUKE;
-IPOSABNISATH ~ CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIIBHOMY ITOMCKY METOAOB  PEIICHHUS
MPAaKTUYECKUX 3a1ad, I[PUMEHEHUIO pPa3Iu4HbIX
METO/IOB ITO3HAHUS;

-CTaBUTh U (POPMYJIHUPOBaTH COOCTBEHHBIE 3aJauul
B 00pa3zoBaTeNbHON JESITENbHOCTH M >KU3HEHHBIX
CUTyaLUsX;

HAarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXIY
rmapamMeTpamMy COCTOSIHHSI Ta3a B HM30MpPOIECcCcax;
JNEKTpHU3alMs  TEJ, B3aUMOAECHUCTBUE  3apSI0B,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOJCHCTBUE
MAarHUTOB, JIEKTPOMArHUTHAsI UHIYKLUS, JEHCTBUE
MarHuTHOTO TIOJII Ha TPOBOJHUK C TOKOM H
JBUKYIIUNCS 3apsijl, JIEKTPOMArHUTHBIC KOJeOaHUs
Y BOJIHBI, IPSIMOJIMHEHHOE PaCIpOCTPaHEHHUE CBETA,

OTpa’keHHe, MIpeJIOMIICHUE, uHTepDEepeHIIHS,
nudpakius
W TOJIApU3alks  CBETa, JWCIIEPCUS  CBETa;

doToanekTpuueckuii 3PQeKT, CBETOBOE aBIICHHUE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroma
BOJOPOJa,  €CTeCTBEHHass W  HCKYCCTBEHHas
pPaZlMOaKTUBHOCTb;

[1P6 3. Bnanenue OCHOBOIIOJIaral0IIIMMHU
GU3MYECKUMH  TIOHATHSAMH W BEJIUYHHAMH,
XapaKkTepU3yIOIIIMH buznueckue MIPOLIECCHI
(CBSI3aHHBIMH € MEXaHUYECKHM  JIBIDKCHUEM,
B3aMMOJICHCTBHEM Ten, MEXaHUYECKUMU
KOoJIeOaHUSIMU W BOJHAMH, aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIJIOBBIMU MPOLIECCaAMU;

SJICKTPHUYICCKUM u MarHuTHBIM I10JIsIMHU,
SJICKTPUYICCKUM TOKOM, OJICKTPOMATrHUTHBIMHA
KOJICOAHHSIMH u BOJIHAMU, OIITUYCCKUMU

SIBIICHUSIMU; KBAHTOBBIMH SIBIICHUSIMH, CTPOCHUEM
aToMa H aTOMHOTO S7pa, PaJAMOAKTHBHOCTHIO);
BIIAJICHUE OCHOBOIIOJIaratoIuMu
ACTPOHOMUYECKUMH TIOHSTHSIMH, TO3BOJISIONAMU
XapaKTEepU30BaTh IMPOLECCHl, ITPOUCXOMASIINE Ha
3BE3/IAX, B 3BE3/THBIX CUCTEMAX,
B MEXKTaJIaKTUUYECKOHN cpefie; TBUKEHHE HeOeCHBIX




-BBIABIIATh  IIPUYMHHO-CJIEACTBEHHbIE CBSI3U U
aKTyaJIu3UpOBaTh 3a/layy, BBIJBUraTb T'HIIOTE3Yy €€
pelieHus, HaXOAUTb apryMEHThI JUTST
JIOKa3aTejibcTBa CBOMX YTBEpPXKICHUM, 3a]1aBaTh
rapameTpbl U KpUTEPUU PEIICHHUS;

AHAIM3UPOBATh IIOJIyYEHHBIE B XOJE pELICHUs
3ala4d  pe3yJIbTaThl, KPUTHYECKHU OLIEHHUBATH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX  YyCIIOBHMSIX; JlaBaTb  OLEHKY  HOBBIM
CUTyallusiM, OIICHHBAThb HPUOOPETECHHBIA  OIBIT;
pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM
aHanu3a MMEIOIINXCS MaTepHualbHbIX u
HeMaTepUaIbHBIX PECYpPCOB;

OCYLUECTBJIATh LEICHAPABICHHBIA TOMCK NIEPEeHOca
CPEICTB

U CI0c000B JeMCTBHS B MPOPECCHOHATBHYIO CPELy;
YMETb TEPEHOCUTHh 3HAaHUS B I103HABATEJIbHYIO
U MIPAKTUYECKYI0 00JIaCTH KU3HEACATEIbHOCTH;
yMETb  MHTETPUPOBATh  3HAHUS M3  Pa3HbIX
MpeIMETHBIX O00JacTeil; BBIABUTaTh HOBBIE HJIEH,
npeaaaraTb OpUrMHaIbHbIE MOIXO0/Ibl U PEILICHUS;
CTaBUTh MpOOJIeMbl M 3a/aud, JOINYyCKarollue
aJIbTepHATUBHbBIC PELICHUS

TEJ1, BOJIIOIIMIO 3Be3/ U BCceleHHoM;

I[IP6 4. Brnanenue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TeopusiMU (3aKOH BcemupHoro Tsrorenus, [, 11 u
Il 3akonbl  HpOTOHA, 3aKOH  COXpaHEHUS
MEXaHUYECKOM  HHEpPruM, 3aKOH  COXpaHEHUS
HMMIYJIbCa, TPUHIHUIT CYNEPIO3UIANA CHJI, IPUHIIUI
PaBHOIIPAaBHOCTH HHEPIHUAIBHBIX CUCTEM OTCYETA;

MOJICKYJIDHO-KUHECTHUYCCKYO TCOpHUIO  CTPOCHUA
BCIICCTBA, ra3oBbIC 3aKOHBI, HepBI)II\/JI 3aKOH
TCPMOAUHAMHNKM 3aKOH COXpaHCHHA

AIIEKTPUYECKOT0 3apsiaa, 3akoH KynoHa, 3akon Oma
UIsl  ydacTka nenu, 3akoH Owma Uil NOJHOU
ANEKTpUYECKOM 1enu, 3akoH Jxoyns - Jlenua,
3aKOH  DJIEKTPOMAarHUTHOM  MHIYKIUHM, 3aKOH
COXpPAaHEHHsI DSHEPIHM, 3aKOH NPSIMOJUHEUHOIO
pacnpoCTpaHEHUs! CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH TPEJIOMIICHHSI CBETA; 3aKOH COXpaHEHUs
DHEPIUH, 3aKOH COXPAaHEHMS UMIIYJIbCA, 3aKOH
COXpAaHEHHs  DJIEKTPUYECKOro  3apsja, 3aKOH
COXpaHEHHs MacCcOBOI'0 4MCIA, IMOCTylaTel bopa,
3aKOH  PaJMOAKTUBHOIO  paclaja); YBEpPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
U 3aKOHOMEpPHOCTEH TMpH aHainu3e (QU3NUECKUX
SIBJICHUU

1 IIPOILIECCOB;

ITP6 6. BnaneHnne OCHOBHBIMH METOAAMU HAYYHOTO
MO3HAHUS, UCIOJIB3YEMBbIMU B (PU3UKE: MPOBOIUTH
OpsMble M KOCBEHHBbIE HU3MEpEeHUs (U3NYECKUX

BEJIMYMH,  BBIOMpas  ONTUMAIbHBIM  croco0
U3MEPEHHUS] M  UCIOJB3Ys M3BECTHBIE METObI
OLIEHKM IOTPEUIHOCTEM W3MEPEHMM, IPOBOJINUTH

HCCIIeIOBaHHE 3aBUCUMOCTEN (I)I/ISI/IIICCKI/IX BCIIMYHMH




C HCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUN, OOBACHATD
MOJIy4YE€HHBIE PEe3yJbTaThl, UCIONb3Ys (U3NYECKUE
TEOPHUH, 3aKOHbI W TOHSATHUSA, U JIeJaTh BBIBObL;
coOnrofarh mpaBuia Oe30MacHOro TpyAa MpHU

MPOBEICHU U HCCIIEIOBAHUI
B paMmKax Y4eOHOTro »HKCIEpHUMEHTa U Yy4eOHO-
UCCIIEI0BATEIbCKON JeSATeIbHOCTH C
UCIIONIb30BaHUEM  LUGPOBBIX  H3MEPHUTEIBHBIX
YCTPOHMCTB W  J1abOpaTOpHOro  00OPYIIOBaHUS,
c(hOpMUPOBAHHOCTh MIpeICTaBICHUIMA

0 METOJIaX MOJYYEHHUS! HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM,

I[IP6 7. CdopMUPOBAHHOCTh yMCHHS pPEIIaTh
pacueTHbIe 3aJaud C SIBHO 3a/IaHHOM (u3MUecKoin
MOJIENIBIO, HCIIONB3YSl  (PU3MUECKUEe 3aKOHBI |
NPUHIIMIIBI; Ha OCHOBE aHajn3a YCIOBHS 3aJayu
BHIOMpATh  (PU3WYECKYyI0O  MOJAENb,  BBIICIATH
¢du3nyeckrue BeNUYMHBI U (OPMYJIbI, HEOOXOAUMBIE
JUISL €€ peIIeHUs], TPOBOIUTh PacueThl M OICHUBATh
pEaTbHOCTh IOJYYEHHOTo 3HaueHHs (PU3NYEeCKOH
BEIMYMHBI;  pelIaTh  KadeCTBEHHBbIE  3ajauM,
BBICTpauBas JIOTHYECKHU HEMPOTHBOPEUHBYIO
LETIOYKY pACCYKIECHHUI C OMOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
CpEICTBa IOMCKA, aHAJIN3a U
MHTEpIpeTanuu nHpopmManuu, u
MH(OPMAaIMOHHbBIE TEXHOJIOTUH JIS
BBITIOJTHEHUS 3371a4 MPO(eCCHOHATBHOM
JESTEIBHOCTH

JIM4HOCTHBIE pe3yNbTaThl JOJKHBI OTpaxarb B
4acTH LIEHHOCTU HAYyYHOTO ITO3HAHUS:

- c(OpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM U OOILIECTBEHHOW TMPaKTUKH,
OCHOBaHHOTO Ha Janore KYJBTYP,
CHOCOOCTBYIOILIIETO OCO3HAHMIO CBOET0 MecTa B
MIOJIMKYJIBTYPHOM MHUDE;

I1P6 5. YMeHue yuuThIBaTh TpaHULbl IPUMEHEHUS
U3YyYEHHBIX (U3NYECKUX MOJENel: MarepHaibHas
TOYKa, HHEpIUAJIbHAs CUCTEMa OTCcUeTa, UAeaabHbIN
ras3; MOJIEIM CTPOEHUS T'a30B, KUAKOCTEN U TBEPBIX
T€J, TOYEYHBIM DSIIEKTPUYECKUM 3apsl, sSAepHas
MOJIeJb aTOMa, HYKJIOHHAsi MOJI€Jb aTOMHOIO sjpa
IIpU pelieHnn GU3NYECcKuX 3a/1ay;

I1P6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU




- COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEJIbCKOU
KYJIBTYpbI

KaK CpeACTBa B3aMMOJICUCTBHUS MEXAY JIOJbMH U
[TO3HAHMS MUDA;

MerarnpeaMeTHbIE PE3yIbTaThl JOJKHBI OTPaKATh:
OBnanenue YHUBEPCAIbHBIMHU y4eOHBIMU
MMO3HABATEIbHBIMU JIEUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BJIQJIETh HaBBIKAMHU TOJIy4EHUS MHOOpMAIUU U3
HWCTOYHUKOB  pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBJISATh TOUCK, aHAIW3, CUCTEMAaTHU3aLUI0 U
UHTEpIpeTalnio UHOOPMALUK Pa3TUYHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- co3laBaTh TEKCThl B pazNUYHbIX (opmarax c
y4eTOM Ha3Ha4YeHWs WHGOpPMAMU U  IEJICBOM
ayIUTOpUHU, BBIOUpas  ONTUMaIbHYIO  (opmy
MIPEACTABICHUS U BU3YyaJIU3aIlHH;

- OLIEHMBaTh  JOCTOBEPHOCTb,
nH(popmManuy,

€€ COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMawm;

- HWCIIONIb30BaTh  CpPEACTBA  HMH(OPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEIICHUH
KOTHUTUBHBIX, KOMMYHUKaTHUBHBIX u
OpraHU3aIlMOHHBIX  3aJad ¢  COOJIOJIEHUEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
TUTHECHBI, PECypCcOCOepeKeHHUs, TMPaBOBBIX H
TUYECKHX  HOPM, HOPM  HH(OPMAIMOHHOU
0C30ITacHOCTH;

- BJaJIeTh HaBbIKAMU PACIIO3HABAHUS U 3alIMUThI
nHpopmanuy, MHPOPMAIMOHHON Oe30macHOCTH
JIUYHOCTH

JICTUTUMHOCTDb

[0 OTHOIIEHHIO K (u3HUecKoi HUHPOpMaLUH,
[I0JIy4aeMOM U3 pa3HbIX MCTOYHMKOB, YMEHHUU
UCTOJIb30BaTh HU(POBBIE TEXHOJOTUU IS TIOUCKa,
CTPYKTYpHUPOBAHMI, MHTEPIIPETALAN U
NpeJCTaBiIeHUs Y4yeOHOM W Hay4HO-TIOMYJISPHOMN
uHpOpMaLMY; DPA3BUTHE YMEHUH KPUTUYECKOIO
aHaJM3a Mmoy4aeMor HHPpOpMauu




OK 03. IlnmanupoBarh U peanu30BbIBATH
coOcTBeHHOE  TpOo(ecCHOHAIBHOE |
JMYHOCTHOE pas3BuTHE,
MPEIIPUHIMATENBCKYIO JICATEIBHOCTD B
npogeccuOHaTBLHON cepe,
UCIIOJIB30BaTh 3HaHUS 1O (UHAHCOBON
IPaMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX
CUTYyaIHIX

JInyHOCTHBIE pe3yJbTaThl JOJDKHBI OTpaXkaTh B
YaCTH 1yXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

- CIIOCOOHOCTH OIICHMBATh CUTYAIllMI0 M TMPUHUMATH
OCO3HAHHbIE PELIEHUs, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaJ B
YCTOMUYUBOTO OyAYIIEro;
MeranpeameTHble pe3yibTaThl JOJKHBI OTPAXKATh:
OBnazieHue  yHUBEPCAIbHBIMH  PETYJIATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOATEJIbHO OCYILECTBIIATh IO3HABATEIIbHYIO
NEeSATEIbHOCTh,  BBISIBISATH  MPOOJEMBI, CTAaBUTH
u  ¢dopMmynupoBaTh COOCTBEHHBIE  3aJaud B
00pa3oBaTeNbHON JICATEIHPHOCTH W KU3HECHHBIX
CUTYaIUsX;

- CaMOCTOSITENTHO COCTABJISITh IUIAH  PEIICHUS
pOoOIEeMbI

C Y4YeTOM HMEIOIINXCA PECypCoB,
BO3MOXHOCTEH U MPEAINIOYTEHNM;

- J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;
-pacIupsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE
JUYHBIX TIPEATOUYTEHUH;

- JIeflaTh OCO3HAHHBIN BHIOOP, apTYMEHTHUPOBATS €rO,
OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
-CIOCOOCTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHHIO
IMIUPOKOW DPYIUIIMU B Pa3HBIX OOJACTAX 3HAHWM,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTEeNbHBIN U
KYJbTYpHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

WCIIONBh30BaTh MpUEMBbl pedIeKCUU I  OIEHKH
CUTYalliH, BEIOOpA BEPHOTO PEUICHMUS;

IMOCTPOCHUEC

COOCTBEHHBIX

ITP6 9. CopmupoBaHHOCTH COOCTBEHHOM MO3UIIUN
[0 OTHOIIEHHIO K (u3nuecko uHPoOpMaLuy,
IIOJIy4Ya€MOM W3 pPa3HbIX HCTOYHUKOB, YMEHHHU
UCIOJIb30BaTh LU(POBBIE TEXHOJIOTUU Ul TOUCKa,
CTPYKTYypHUpOBaHMSI, UHTEPIIPETALNN u
IpeJCTaBIeHUs Y4yeOHOM UM Hay4HO-IONYJIAPHON
uHpOpMALIMK; DPA3BUTHE YMEHUH KPUTHYECKOTO
aHaJM3a rnoyydaeMoi HHGpopMauu
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- yYMeThb OLEHHBaTb pHUCKM U CBOECBPEMEHHO
IIPUHUMATh PELICHMS [10 UX CHIDKEHUIO;

B) SMOIIMOHAJIbHBIN HHTEIJICKT

- CTpeMJICHME K JOCTHXKEHHUIO LEIH U YCIEXY,
ONITUMH3M, HHUIIUATUBHOCTb, YMEHHUE JIEHCTBOBATH,
UCXOJ U3 CBOUX BO3MOYKHOCTEH;

- CHOCOOHOCTh  NMOHMMATh  3MOIMOHAIBHOE
COCTOSIHME  JApPYTuX,  YYWUTBIBaTb  €ro  IpH
OCYIIECTBICHNH KOMMYHHKAIIMH, CIHOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHMUIO;
- CIOCOOHOCTH  BBICTPAWBATH
IPYTUMH  JIIObMH,  3a00THTbCA,
MHTEPEC U pa3peniaTb KOHMIUKTHI

OTHOIICHHUA C
IMPOABJIATH

OK 04.
B3aWMOJI€NICTBOBATh
KOJUIEKTUBE U KOMAaH/IE

u

Db dexTuBHO

paboTaTh

B

JInuHOCTHBIE pE3yibTaTbl HOJIKHBI
YaCTH HCHHOCTU HAYYHOI'O ITO3HAHUA:

OTpaxXaTb B

- OBJIa/ICBaHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATEIIbCKOW, TMPOEKTHOM M  COIMAJIbHOM
JEATEIIbHOCTH;

MeranpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnazeHue yHUBEPCAIbHBIMH KOMMYHHUKATHUBHBIMU
JICUCTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTh:

- TIOHMMaTh W HCIOJb30BaTh
KOMaHJIHOM

Y UHJIUBUIyaTbHOU PaOOTHI;

- BBIOMpATh TEMATUKYy M METOABl COBMECTHBIX
necTBUl ¢ ydeToM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)JI0TO WieHa KOJIJIEKTUBA;

- TPUHUAMATH I1I€JTH COBMECTHOU JESTEIHHOCTH,
OpraHU30BbIBATH

U KOOPJIWHUPOBATH JIEUCTBUS TIO €€ JOCTHIKEHUIO:
COCTABJISITh IJIaH JIEUCTBUM, paCTIPENENsiTh POJIU C

[IpeUMyIIeCcTBa

ITP6 10. OBnagenue ymMeHusiMH paboTaTh B TpyIIe
C BBIOJHEHUEM pa3JIMYHBIX COLIMAJIBHBIX POJIEH,
IUIaHUpOBaTh  pabOTy  IpyNIbl, PALUOHAIBHO
pacnpenensatb JesTeNbHOCTh B HECTaHIAApTHBIX
CUTyallUsAX, aJcKBAaTHO OLIEHMBATH BKJAJ Ka)JIOTO
u3 Y4aCTHUKOB rpyHIbl
B PELICHNE pacCMaTPUBAEMO TPOOIEMBbI
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y4e€TOM  MHEHUH  YYaCTHHKOB, 00CyX/1aTh
pe3yJIbTaThl COBMECTHON pPabOTHI;

-OLIEHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKJI0TO
yd4acTHMKa KOMaHIbl B OOWMI pe3ynbraT o
pa3pabOTaHHBIM KPUTEPHUSIM;

-fpensaraTb HOBBIE IPOEKTHI, OLICHWBAaThb WU C
MO3UIIMK HOBHU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKOM
3HaYMMOCTH; KOOPAMHUPOBATH U BBIIOJIHATH PabOTy
B YCIOBHUSIX  PEAlbHOTO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJIECHCTBUS;
-OCYILIECTBIISITH MIO3UTUBHOE CTpaTeruyeckoe
MIOBEJICHHE

B Pa3JIMYHBIX CUTYalHAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.

OBnazeHne  yHUBEPCAIBHBIMU  PETYJISTHBHBIMH
NEUCTBUSIMU:

T') IpUHSATHE ce0sl U IPYTHX JIIOACH:

- IPUHUMATh MOTUBBI M apryMEHThI IPYTUX JIIOJCH
P aHAJIN3€ Pe3yJIbTaTOB JESITEIbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO APYTHUX JrOjeH Ha
OIUOKHU;

- pa3BUBaTh CIIOCOOHOCTb IOHMMAaTh MHp C
MTO3UIMH JIPYTOro YeJIOBEKa

OK 05. OcyumecTBusTh
MUCHMEHHYIO

YCTHYIO U
KOMMYHHUKAIUIO Ha

JIM4HOCTHEIE pe3YyJbTaTbl JOJIZKHBI
YaCTHU 3CTCTUYCCKOIO BOCIIMTAHHWA:

OTpaxaTb B

ITP6 1. ChopMHpOBaHHOCTH MPEACTABIECHUI O POJIH
U Mecte (U3MKM M aCTPOHOMHMHM B COBPEMEHHOM

roCyJapCTBEHHOM s3bIKe Poccuiickon - OCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas | HAyYHOM KapTHHE MHUpPA, O CHUCTEeMOOOpasyrouien
denepaniu ¢ y4e€TOM OCOOEHHOCTEH ACTETUKY ObITa, HAYYHOTO H  TEXHUYECKOTO | POJHU (1036370451
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA TBOPYECTBA, croprTa, TpyZa | B pa3BUTHUM  €CTECTBEHHBIX HAayK, TEXHHMKH
1 OOIIECTBEHHBIX OTHOIICHHUIA; Y COBPEMEHHBIX TEXHOJIOTH, O BKJIAJI€ POCCUNCKHUX
B o0JIacTH ~ TATPUOTHUYECKOTO  BOCIUTAHMA | U 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKHU;
MPOSIBIIATH: MOHMMaHHe (PU3MYECKON CYUTHOCTH HaOJII0/1aeMBbIX
-IICHHOCTHOE  OTHOLIEHHE K TOCYJAapCTBEHHBIM | IBJICHUN MMKPOMHUPA, MaKpOMHpa M MEraMupa;
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CUMBOJIaM,  HMCTOPHUYECKOMY U  IPUPOJHOMY
HacjleAulo, NaMATHHUKAM, TPAaJUWLUSIM HapOIOB
Poccun, noctmxkenusam Poccun B Hayke, HCKYyCCTBE,
CHOpTE, TEXHOJIOTUAX U TPYAE;

MertanpeamMeTHble pe3yibTaThl JTOJKHBI OTPaXKaTb:
OBnazeHue yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
JEACTBUSAMMU:

a) obuieHue:

- OCYWIECTBISTh KOMMYHHKAIIMM BO BCEX cdepax
KU3HU;

- pacro3HaBaTh HEBEpPOATBHBIC CPEICTBA OOIICHUS,
MIOHMMAaTh  3HAYEHUE  COLUAIbHBIX  3HAKOB,
pacrno3HaBaTth HPEIIOCHUIKI KOH(JIMKTHBIX
CUTYallui U cMATr4aTh KOH(MIUKTHI,

- Pa3BEpHYTO M JIOTUYHO M3JIaraTb CBOIO TOUKY
3pEeHUs

C MCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

[IOHMMAHHUE pOJIM aCTPOHOMHUHM B IIPAKTHUYECKOMN
JeSATEIBHOCTH 4eJI0BEKa
U JaJbHEHIIEM HAy4YHO-TEXHUYECKOM pa3BUTHUH,
poiu  ¢u3MKH B (QOPMUPOBAHUM KpYyrosopa u
(YHKIMOHAJIBHOH TPaMOTHOCTH 4YeJOBEKa  JUIs
pEILIeHUs IPAKTUYECKUX 3a1a4

OK 07. CogeiicTBOBaTh COXPaHEHUIO

OKpYKaroleun cpensl,
pecypcocOepexreHuIo, MIPUMEHSTH
3HaHUA 00 U3MCHCHUU KJImMara,

MPUHIIUITBI OEPEKITUBOTO TMPOU3BOJICTBA,
s pexTUBHO JIECTBOBATh B
YpE3BBIYANHBIX CUTYAIUSAX

JINYHOCTHBIE PE3YJIBTATBl JTOJKHBI
Y4acTH HKOJIOTMYECKOT0 BOCTIUTAHUS:
- c(OPMHUPOBAHHOCTh HIKOJIOTUYECKOH KYJBTYpHI,
MMOHUMaHUE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB Ha COCTOSIHUE NIPUPOIHOMN M COLMAIbHON
Cpelpl, OCO3HaHWe  TJI00albHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

- IUIAHMPOBAaHHME M OCYLIECTBICHUE JCHUCTBUN B
OKpyXalolllel cpele Ha OCHOBE 3HAaHMS Lenei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENPUSITHE EHUCTBUM, MPUHOCALINX BpEL
OKpYKarolleu cpee;

- AaKTMBHO€ HENpUATHE ACUCTBUM, HPHUHOCSIINX
BpEIl OKPYKAIOIIEH Ccpeae;

- YMEHHME MPOTHO3MPOBATh HEOJIAroNnpHUsITHbIE

OTpaxaTb B

ITP6 8. CdopMHPOBAHHOCTh YMEHUS MPUMEHSTbH
MOJIyY€HHbIE 3HaHMS JUISl OOBSICHEHMs YCJIOBUMN
NpOoTeKaHUs (PU3MUECKUX SIBICHUM B IPUPOJE U IS
MIPUHATUSA MPAKTUYECKUX PEIICHUN B TIOBCEIHEBHON
JKU3HU

uist o0ecnieyeHrss 0€30MacHOCTU TMpU OOpalleHuu
¢ OBITOBBIMM MNpHOOpaMM U TEXHUYECKUMHU
yCTpoiicTBamu, COXpaHEHHUs 3/10pOBbS u
COOIIIOJIEHHUsI HOPM SKOJIOTUYECKOTO TOBEJCHUS B
OKpY’)KaloIIeH cpene; MOHMMaHHE HEO0OXOIMMOCTH

IIPUMEHEHHUS JOCTUKEHUN ¢buzukn
u TEXHOJIOT U TUTSE paIoHaIbHOIO
IIPUPOIOINOIB30BaHUS
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9KOJIOTUYECKHE TMOCIEICTBUS MPEITPUHUMAEMBIX
JICWCTBUH, IPEOTBPALIATh X

I[IK 1.1 BbINOJHATH TEXHUYECKOE U
OpraHU3alMOHHOE obOecrnedyeHne padoT
OJTHOTO BHWJa Ha TEPPUTOPUSAX U
00BbeKTaxX.

I[IK 2.1 OpranuzoBbiBaTh paOOTHI IO

BbIpallilMBaHHUIO APEBECHO-
KYCTapHHKOBOﬁ PACTUTCIIbHOCTH,
Ta30HHBIX TpaB B ACKOPAaTUBHOM
CaaoBOACTBEC

CnocoOHOCTh TMPUMEHATH 3HAHUS O 3aKOHaX
MEXaHUKH, TUAPABIUKA W TEPMOIMHAMUKU IS
MOHMMAaHMS TPUHIUIIOB PabOTHl TEXHUYECKOTO
o0OpyIOBaHWSI W  MEXaHW3allMu  TpyJa B
TaHIa(THOM CTPOUTEIbCTBE.

YMeHue aHaIM3HpOBaTh (U3UYECKUE MPOIECCHI
(maBeHWe B CUCTeMax I[IOJIMBA,  YIPYTOCTh
MaTepualioB, IUIOJOPOANE TMOYB) UIsI 0OECTICUCHUS
3¢ pexTUBHOCTH 1 OE30ITaCHOCTH Ha OOBEKTaX.

@usnueckue  OCHOBHI  pabOTBl  MalIMH |
MEXaHU3MOB, HCIOJIB3YEMBIX B CaJOBO-IIAPKOBOM
CTPOUTEIILCTB

3aKOHBl MEXaHHKHU KXUAKOCTEH (THAPABIMKH) IS
MOHWMAHUS TPUHITUIIOB PabOThI CUCTEM TIOJTUBA U
JpeHaxa

duznyeckue CBOICTBA II0YB, BOJBI UM CBETA,
onpezensomue yciaosus pocra pacrenuit (ITK 2.1).
PaccunThiBaTh OCHOBHBIE TapaMeTpPhl, CBSI3aHHBIE C
SKCIUTyaTanueil  TexHukud  (MomHocTh,  KIL/I,
JIaBJICHUE)

[IporHo3upoBaTh BiIusHUE (PU3UUECKUX (HAKTOPOB
cpenbl (OCBEHICHHOCTh, TeMIEpaTrypa, BIAXXHOCTD)
Ha pa3BUTHE PACTEHUU

Braners HaBbIKAMU NMPUMEHEHHS] 3aKOHOB (DU3UKH
IUIs  BhIOOpa  ONTUMANBHBIX  TEXHOJOTMHA U
MaTepHaJIOB NP BHITIOJIHEHUH PadOT
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BHAbI YU4eOHOIl padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeJIbHON MPOrpaMMbl Y4eOHOH TUCIIHINIMHBI 108
B T.4. B ()opMe NMPAKTHYECKOIi MOATOTOBKH -
BT. ..

TEOpeTUIEeCcKoe 00ydeHne 92
nabopaTopHbIe pPabOTHI 14
NPaKTUYCCKUE 3aHATHS -
Camocmosamenvhas paboma -
IIpome:xxyTounas arrectanusi AupdepeHuMPOBAHHBIN 3a4eT 2
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2.2. TemaTn4eckuii IJIaH U coAepKaHUe y4eOHOM TUCHUTIIINHBI

B Tom 4ucie B Koapb!
dopme KOMIIeTeH Ui,
HanMenosamue Oo0bem, NPAKTHYeCKOMH ¢hopmuposanuio
PANIEIOB | TeM Copep:xanue y4eOHOro MaTepHayia H (P OPMbI OPraHU3ALNH eI TeJbLHOCTH 00yYAI0IIHXCSA aKajeMH4YeCKHX MOATO0TOBKH KOTOPBIX
4acoB crnocoodcTByeT
3JeMeHT
MPOrpaMMbl
1 2 3 4 5
1 cemecTp 62 -

Pasneua 1. @u3uka U MeTO/AbI HAYYHOI'0 IO3HAHUS 2
Tema 1.1. Coaep:xkanue y4e0HOT0 MaTepuaia 2 OKO03
Beenenve 1. ®usnka - Hayka o mpupome. HayuHble MeTONBI MO3HAHUS OKpY)Karomero mupa. Pomb - OKO05

9KCIIEPUMEHTAa W TEOPHHM B IIPOIECCE IIO3HAHUS TPHUPOABL. OKCIIEPUMEHT B (HU3HKE. 1

MopennpoBaane (QU3MYECKHX SBICHWH W mpoueccoB. Hayuneie rumore3sl. Pusznueckue

3aKOHBI ¥ TEOPHUH.

2. I'paHuIBl IPUMEHUMOCTH (GH3MYECKNX 3aKOHOB. [IpmHIMN cooTBercTBHsA. Pome m Mmecto -

¢m3ukn B (OPMHPOBAHMH COBPEMEHHONW HAy4YHOW KapTHHBI MHpa, B IPAKTHYECKOH 1

JNeATSIILHOCTH JII0JeH

CaMocTosiTe1bHast padoTa 00y4Yaronuxcst
Pazgen 2. Mexannka 16

Coaep:xanue yue0OHOT0 MaTepuasia 4

3. Mexanuyeckoe aBmxeHre. OTHOCHTEILHOCTh MEXaHUUECKOTo JIBIKeHns. CucTema oTcyera.

Tpaektopus. IlepememnieHue, CKOpPOCTh (CpelmHssE CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H 1 OKO1

YCKOPEHHE MAaTEePHUAIbHON TOYKH, X MPOEKIMH Ha OCH CHCTEMBI KOOPAUHAT OK02
Tena 2.1 4, CrnokeHHe TIEpeMEIICHHH M CIOXKEHHE CKOpOocTeil. PaBHOMEpHOE M PaBHOYCKOPEHHOE OKo04

NpsSIMOJIMHEWHOE JIBHKeHHe. [ paduKku 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUSI, YTH U 1 OKO05
Kunematuka MepeMeIIeHIs] MaTepHAIbHOH TOYKH OT BPEMEHHU. OKO07

5. CBobOosiHOE masieHue. Y cKkopeHue cBo0oiHOro najieHus. KpuBonnHelHOe IBHKEHHE. 1 MK 1.1

6. /IBmKeHHe MaTepualibHOM TOYKU 10 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS CKOPOCTb. 1 K 2.1

Iepron u yacrota. LleHTpOCTPpEeMHUTENIFHOE YCKOPEHHE

CamocrosiTeJibHAsE padoTa 00y4yaroluxcs

Coaep:xanue yueOHOro MaTepuaJia 4

7. Ipunnun otHocuTenbHocTH [amunest. [lepBriii 3akon Herorona. MHepiuaabHble CHCTEMEI OKO01
Tema 2.2 orcuera. Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoil 3akoH Heroortona s 1 0K02
Jnamika MaTepHalIbHOHM TOUKH B MHepIMaibHOH cucteMe otcuera (MCO). OK04

8. Tperuii 3akoH HploTOHa Al MarepuanbHBIX TOYEK. 3aKOH BCEMHpHOTO TsaroreHus. Cuia 1 OKO5

TspkecTH. [lepBas kocMuueckasi ckopocTb. Bec Tena

9. Cuna ynpyroctu. 3akoH I'yka. Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBXECHUS U 1 OK07
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cuna tpeaus nokos. Kosddumment tpermsa. Cuma cONpOTHUBICHHS NPH ABIDKEHHH Tela B
JKUAKOCTHU WJIH Ta3e.

10. HOCTyHaTeJ'ILHOG 1 BpallaTCJIbHOC ABUIKCHHUC a0bCOIIOTHO TBEpAOro Teja. MOMEHT CHIIBbI
OTHOCUTECJIbHO OCHU BpalllCHUA. I1neyo cuinbl. YciaoBus PaBHOBCCHUS TBEPAOIO TCJIa B HCO

IK1.1
IK2.1

CamMocTosiTe1bHast padoTa 00y4Yalouxcst

Tema 2.3

3aKOHBI COXpaHCHUSA
B MCXaHHUKEC

Coaep:xanue yueOHOT0 MaTepuaJia

11. I/IMHyJ'H)C MaTepI/IaHLHOﬁ TOYKH, CHUCTEMbl MAaTCpHUAJIbHBIX TOYCK. I/IMHyJ'II)C CHJIBI H
M3MCHCHHC MMITYJIbCa TEJIa. 3aKkoH COXpaHCHHA UMITYJIbCA B HCO. PeaktuBHOE JBUXCHUC

12. Pabora cuimbsl. MoniHocTh cwiibl. KuHeTnveckas SHeprus MaTepuaibHOU Toukd. Teopema
00 N3MCHEHUU KMHETHUYCCKOW YHEPTUU.

13. [lorenumnanbHas sHeprust. [loTeHnnanbHas Heprus ynpyro AeOopMHUPOBaHHON MPYKHHBI.
[loreHuuanbHast SHEprust Teda BOJAM3M MOBEPXHOCTH 3emid. [loTeHnMambHbIE U
HEMOTEHINAJIbHBIEC CHIIBL.

14. Csa3p pa6OTLI HCTIOTCHIUAJIBHBIX CHJI C U3MCHCHHEM MEXaHHIeCKOM OHCPIrur CUCTCEMbI
TelI. 3aK0H COXpaHCHHA MEXaHUICCKOM OHCPI'UH. YprI'I/IC 1 HCYIIPYTHUEC CTOJIKHOBCHUA

15. HSy‘IeHHe JBHOKCHUA 6pyCKa 110 HAKJIOHHOM INTOCKOCTH o HeﬁCTBHeM HCCKOJIBKHUX CHJI.

16. I/ICCJ'ICI[OBEIHI/IG YCJIOBI/Iﬁ PABHOBCCHS TBEPOAOTO TCJId, MMCHOIICTO OCh BpalllCHUA

17. HccnemoBaHWe CHII YHOPYTOCTH, BO3HHKAONIMX B Je()OPMHPOBAHHOW NPYXKHHE W
PE3MHOBOM 00pasIie OT BEIMUYHMHBI MX Je(opManuu

I T

18. HccnemoBaHme CHJI YHOPYroCTH , BO3HHKAIOIIMX B Ae()OPMHPOBAHHON IIPYXXHHE U
PE3MHOBOM 00pasIie OT BEIMUYHMHBI MX Je(opManuu

OKO1
OKO02
OK04
OKO05
OKO07

IK1.1
IK2.1

CamocTosiTesibHAs pa6oTa 00y4alomuxcs

Pa3gen 3. MoJieky/asipHas Gu3HKa U TEPMOANHAMHUKA

22

Tema3.1

OCHOBBI MOJIEKYJISIPHO-
KWHETHYECKOH Teopnuu

Coaep:xanue yue0HOro MaTepuajia

19. OcHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHYECKO Teopun. BpoyHOBCkoe IBHMXKEHHE.
Huddysnsa. Xapakrep NBIKEHHS W B3aUMOJCHCTBHS 4YacTHIl BemlecTBa. Mopenn CTpOeHHs
Ta30B, XHUAKOCTEH M TBEPJIBIX Tl U 00BSICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE STHX MOJICNICH

20. Macca u pasmepsl mMoiekyn. KomumdectBo BemectBa. [locrostHHas ABoranpo. TeruoBoe
paBHoBecue. TemnepaTypa U ee U3MepeHHe.

21. Ilkama Ttemmepatyp Llembcus. Mogens wupeanbHoro raza. OCHOBHOE ypaBHCHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpHH HIeajJbHOro Ta3a. AOCOIIOTHAs TeMIepaTypa Kak mepa
CcpeHell KWHETUYECKOW 3HEpruM TEIUIOBOro JBMKeHMsI yactull rasza. lllkanma temmepartyp
KenbBuHa

22. Ypasuenue Menneneesa-Kianeipona. 3akon JlansroHa. ['a30BbIe 3ak0HbBI. M30mporieccs B
HEaJbHOM ra3e ¢ MOCTOSHHBIM KOJMUECTBOM BEIIECTBA: H30TepMa, H30X0pa, n3obapa

23. Jlabopamopnas paboma Nel.VI3y4eHUEOIHOTO M3 H30IPOIIECCOB

24. Jlabopamopnas paboma Nel.VI3ydeHUEOJHOTO M3 H30IPOIIECCOB

OKO1
OKO02
OKO03
OK04
OKO05
OKO07

CamocTosiTesibHAsI pat0oTa 00yYaOUINXCS

Tema 3.2

OCHOBBI TEPMO
JMHAMHKH

Coaep:xaHue y4eGHOro MaTepuaJa:

25. TepmoanHaMuueckasi cucteMa. BHYTpeHHsiss SHEprus TEpMOAMHAMUYECKONH CHUCTEMbI M
crocoOrI ee m3MeHeHus. KommdecTBo TemoTs! ¥ paboTa.

OKO1
OKO02
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26. BHyTpeHHsisi SHEpPrusi OJHOATOMHOIO HJEaJbHOrO Ta3a. Buusl Teruonepeaadn:

OKO03

1
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUCHHUE. OK04
27. TennoeMKoCTh Tena. YjenbHas TEIIOEMKOCThb BellecTBa. KomMyecTBO TEMIOThI MPU 1 0KO05
teruionepenade. [1epBblii 3aK0H TEPMOANHAMUKH. 0OKO07
28. IlpuMeHeHHEe TEpPBOTO 3aKOHA TEPMOAWHAMHKH K wH3omporeccaM. [ 'padudaeckas 1
HHTEpIpeTanus paboTH raza.
29. TennoBsle MatuHbL. [IpuHIMIBL AEHCTBUS TEIUIOBBIX MamnH. [IpeoOpazoBaHus SHEpTUU
B TemoBblx MamuHax. Koaddunuent nonesnoro neiictBus (manee — KIIJI) teruoBoit 1
MaIlMHBL
30. Hukn Kapuo u ero KIIJ. Bropoii 3akoH TepmonuHamuky. HeoOpaTuMocTs IpoleccoB B 1
pupoJie. IKOJOrH4YecKUe NpoOJIEMbl TEITIOPHEPTETHKH
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst
Coaep:xanue yueOHOr0 MaTepuaja 10
31. TIlapooOpazoBaHue W KOHACHcaius. lVcmapeHne W KUICHHE. YAelIbHas TEIUIOTa 1
apooOpa3oBaHus.
32. 3aBHCHMMOCTH TEMIIEpaTypbl KHUIIEHHWS OT MAaBieHHA. AOCONIOTHAS W OTHOCHTENbHAS 1
BJIAXXHOCTh BO3/IyXa
33. Hacwimennsiit map. TBepmoe Temo. Kpucramnmueckue u aMopgHBIE Tena. AHA30TPOIIHAS 1
cBOHCTB KprcTasoB. JKunkue kprcrauisl. COBpeMEHHbIE MaTEPHAIIBI OKO1
Tema 3.3 34. [InaBneHne W KpUCTAIM3anUs. Y iesbHas TerroTa miasiaeHus. CyOonumanus. Y paBHEHHE 1 OK02
A : TEIJIOBOTO OanaHca OKO03
rperaTHbl TOSTHUSI
PCraTHBIC COCTO 35. Jlabopamopnas paboma Ne2. OnipeesicHre BIAXHOCTH BO3AyXa 1
BelllecTBa U (ha3oBbie 36 OK04
. Jlabopamopuas paboma Ne2. OnipeiesicHre BIAKHOCTH BO3AyXa 1
Mepexoab =
pexon 37.TexHu4eckue yCTpOUCTBA M MPAKTHYECKOE NPUMEHEHNE: TEPMOMETp, OapoMeTp. 1 OK05
38.0mnpenesienne Macchl BO3JyXa B KOMHAT€ Ha OCHOBE M3MEpeHMH o0beMa KOMHATHI, 1 OK07
JIaBJICHUSI U TEMIIEPaTypbl BO3/LyXa B HEH.
39.TexHudyeckue yCTpoiicTBAa M TPAKTUYECKOE IPUMEHEHHWE: JBUTaTeldb BHYTPEHHETO 1
cropasusi, ObITOBOH XOJIOIMIIBHUK
40. KoHgumuoHep, THUTPOMETP U TCHXPOMETP, KaJIOPUMETP, TEXHOJOTHU TIOIYyUYEHUS 1
COBPEMEHHBIX MaTE€pPHAJIOB, B TOM YHCIIE HAHO MAaTEPHAJIOB, M HAHO TEXHOJIOTUH
CamocrosiTejibHASE pa00oTa 00y4AOIIUXCH
Paznena 4.2aeKTpoANHAMHKA 24
Coaep:xanue yueOHOro MaTepuasia 4
41. Dnekrpuzaums Tel. ONeKTpUYecKWi 3apsn. JBa BHIAa 3JIEKTPHYECKHX 3apsiioB. 1 OKO1
Tema 4.1 [TpoBOAHUKH, TUATIEKTPUKH U NIOJTYTIPOBOTHUKU 0KO02
5 42 3akoH COXpaHEHHs BJIEKTPHUUYECKOro 3apsja. BzammoneiicTBue 3apsnoB. 3akoH KyioHa. 0KO03
JIEKTPOCTATHKA
P Onexrpuueckoe moje. HampsoKeHHOCTh 3MEKTPUYECKOTO TONA. lIpuHIMII CyTeprno3unun 1 OKO04
3JIEKTPUYECKUX NTOJIEH OKOS
43. JIuHMM HANpPSDKEHHOCTH JIIEKTPUYECKOro mouisi. PaboTa Cuil 3J1eKTpOCTaTH4ecKOro IMoJIs. 1
OKO07

HOTGHHI/IaH. PazHoctn IIOTCHIINAJIOB. HpOBO}IHI/IKI/I U OUDJICKTPUKHU B DJICKTPOCTATUYCCKOM
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ToJIe. K11

44, JlmprmexTpudeckas MPOHUIAEMOCTh. DIIEKTPOeMKOCTh. KoHmeHcaTtop. DIEeKTpOeMKOCTh 1

IUIOCKOT0 KOHJIeHCcaTopa. DHEprusl 3apsKeHHOr0 KOHJIeHcaTopa

CamocTosiTe1bHast padoTa 00y4Yalouxcst

Coaep:xanue yueOHOro MaTepuaja 10

45. DnekTpuYecKHid TOK. YCIIOBHS CYIECTBOBAaHHS 3JIEKTPUYECKOrO TOKA. VICTOUHHMKH TOKa. 1

Cuna toka. [locrosinabiii Tok. Hampspkenne. 3akon Oma jist yuacTKa IemH.

46. OnexTpuueckoe COTIPOTHUBIICHHE. VY nensHOE COIIPOTUBIICHUE BEIIIECTBA.

IlocnenoBatenbHOe, MapanenbHOE, CMEIIaHHOE COeAMHEHHE NPOBOAHMKOB. Pabota 1

aneKTpuyeckoro Toka. 3akoH Jikoynsa-JleHna

47. MOLHOCTB 3JIEKTPUYECKOTO TOKa. DIIEKTPOIBIIKYILAS CHIa U BHYTPEHHEE CONPOTHBIICHHUE

HCTOYHUKA ToKa. 3akoH Oma [jsi MoNHOM (3aMKHYTOH) anekTpuueckod nemnu. KopoTkoe 1

3aMbIKaHUE OK 01
Tema 4.2 48. DnexTpoHHAs MPOBOIUMOCTH TBEPIBIX METALIOB. 3aBUCHMOCTH CONPOTUBIICHUS METAJUIOB 1 OK 02
T1OCTOSIHHBIH 0T Temmeparypbl. CBEpXIPOBOIMMOCTD. DIEKTPHUCCKHIHA TOK B BAKyyMe OK 03
3IEKTPUYECKHUH TOK. 49. CaoiicTBa 3JEKTPOHHBIX Iy4koB. [lomympoBogauku. COOCTBeHHass H IpHUMEcCHas 1 OK 04
Toxu B pa3mTUYHBIX IIPOBOJIMMOCTb MOIYTIPOBONHUKOB. CBoiicTBa p-N-niepexoxa. [lomynpoBoaHUKOBBIE IPHOOPEI.
cpenax 50. DrexTpmyeckuil TOK B pPacTBOpax M paciblaBaX OJJIEKTPOIHUTOB. OJIEKTPOIHTHICCKAs OK 05

JUccoUManusl. OJEKTPOJaM3. ODJEKTPUUYEeCKHM TOK B razax. CaMOCTOSATENbHBIA U 1 OK 07

HECaMOCTOSITENbHBIN pa3psa. Mosnus. [lnazma

51. Jlabopamopnas paboma Ne3. N3ydeHrne CMENIAHHOTO COCTUHEHNS PE3HCTOPOB 1

52. Jlabopamopnas paboma Ne3. VI3ydeHne cMeNIaHHOTO COSTMHEHUS PE3UCTOPOB 1

53. Jlabopamopuas paboma Ne4. VI3mepeHne deKTPOABIKYIIEH CHIBI HCTOYHAKA TOKA U €r0 1

BHYTPCHHETO COIPOTUBICHHUS

54. Jlabopamopuas paboma Ned. VI3amepeHne 3JICKTPOIBUKYIICH CHIIBI HICTOYHUKA TOKA U €ro 1

BHYTPEHHETO CONMPOTUBIICHUS

CamocTosiTe1bHast padoTa 00y4Yarouuxcst

Coaep:xanue yue0OHOT0 MaTepuaja 10

55. TlocrosHHbIE MarHuThl. B3amMomelcTBHE IOCTOSHHBIX MArHUTOB. MAardmTHOE IIOJIE. 1

BekTop MarHuTHOW MHAYKIIMH.

56. Ilpunnun cynepro3unuu. JIMHUM MAarHUTHONH WHAyKIMd. KapTHHA JUHUE MarHUTHOU 1

MHIAYKIWHU OJISI IIOCTOSIHHBIX MAarHMTOB OK 01
Tema 4.3 57. MaruuTHOE moOJie NPOBOJHMKA C TOKOM. KapTuHa IMHUH HONS JUIMHHOTO HPSMOTO 1 OK 02
MarsuTHoe MoJe. IIPOBOJIHMKA ¥ 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJTHHIKA, KATYIIKH C TOKOM. OK 03
OneKTpoMarHuTHast 58. OmnbiT Dpcrena. B3aumoelictBue npoBogHUKOB ¢ TokoM. Cuia Amriepa, ee MOAYIb U 1 OK 04
WHTYKITHST HaTpaBJICHHE.

59. Cuna JlopeHua, ee MOAylb M HampapieHue. JIBHXKGHHE 3apsDKEHHOW YacTHIBl B OK 05

OJIHOPOJHOM MAarHUTHOM Tioie. Pabora cuibl JlopeHma. SIBieHWe 3IEKTPOMArHHTHOU 1 OK 07

HWHIYKIUH.

60. IMorox Bekropa MarHuTHON wHAyKIWH. OJC WHIyKIuH. 3aKOH 3JICKTPOMATHHTHOU 1

HMHAYKOHUHU CDapa)leﬂ
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61. BuxpeBoe 3IIEKTPHUYECKOE MOJ€. DISKTPOIABHKYINAS CUJIA HHIAYKIHH B TPOBOJHHKE,

JIBIDKYIIEMCsI TOCTYNATeJIbHO B OTHOPOJAHOM MarHuTHoM nouse. I[Ipasuiio JleHna. !

62. NunykruBHOCTh. SIBneHune camomHayKimu. DJIC caMOMHIYKIMH. DHEPrusi MarHUTHOTO 1

0JIs1 KATYIIKK C TOKOM. DNEeKTPOMarHuTHOE 1oJie

Bcero yacos 3a cemecTp, M3 HUX 62

Teopernueckne 3aHATHS 54

JlaGopaTopHble 3aHATHS 8

CamMocTosiTe1bHast padoTa 00y4YalouXCcst -

KoncyabTrauuun -
2 cemecTp
Tema 4.3 63. Jlabopamopnas paboma Ne5. V3yueHne ABICHUS JICKTPOMArHUTHOW MHITYKITHH 1
MarsuTHoOe TmoJie. 64. Jlabopamopnas paboma Ne5. V3ydeHne ABICHUSA JICKTPOMArHUTHOW UHITYKITHH
DneKTpoOMarHuTHas 1
VHTYKLUSI

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Pazgen 5. KosieGaHusi 1 BOJIHBI 22

Copep:xaHue yueOHOI0 MaTepHaJa 6

65. KonebarenpHasi cuctema. CBoOoaHbIe Konebanus. ['apmoHndeckue konebanwus. [lepuon, 1

4acTOTa, aMIUIUTYy 1A U (a3a Kosebanuii. [IpykuHHbBII MasTHUK. MaTeMaTHYeCKUil MasITHUK

66. YpaBHeHHe rapMoHHYeCKHX KojeOaHui. KuHemaTnueckoe M IMHAMHUYECKOE ONHMCAHHE 1

KoJieOaTenbpHOrO IBMKeHHs. [IpeBpaliieHre S3Hepruu Mpyu rapMOHUYECKHUX KOJIeOaHHIX

67. CBs3b aMIUIUTYAbl KoJeOaHMH HWCXOJHOW BEJIMYMHBI C aMIUIMTYAOH KojeOGaHuil ee 1

CKopocTH 1 yckopeHus. KonebaTeapHbII KOHTYD. OK 01
Tema 5.1 68. CBoOoHbIE 3JIEKTPOMarHUTHHIC KoJieOaHus OK 02
Mexanuueckue u B HICANFHOM  KOJeOaTenbHOM  KOHType. AHAIOTHS MEXIYy MEXaHHYeCKUMU U 1 OK 03
3JIEKTPOMArHUTHBIE JIEKTPOMAarHUTHBIMH KonebanusiMu. Popmyina Tomcona OK 04
KoJIeOaHus 69. 3aKkoH coXpaHEHHs SHEPrHMHM B HJCaJbHOM KoJeOaTelbHOM KOHType. BBIHYX/IeHHBIE

MexaHW4yeckue  komebaHus.  Pezonanc.  Pe3oHaHcHas — KpuBas. BemnyxieHHbIC 1 OK 05

AJNeKTpOMarHuTHEIC KoneOanus. [lepemeHHBI TOK. CHHYCOWTANBHBIA TIEPEMEHHBIA TOK. OK 07

MoOIIHOCTh NEPEMEHHOTO TOKA.

70. AMIIMTYJHOE M JEHCTBYIOIEEe 3HAUEHHE CWIIBI TOKAa W HampspkeHus. Tpanchopmarop.

IIpou3BoaCTBO, epeada ¥ NOTpeOICHNE IIEKTPHUUECKON IHEPTUH. DKOJIOTHIECKHIE PUCKH TIPU 1

MIPOU3BOJICTBE ANEKTpUUecKOoW »dHepruu. KynbpTypa HCHIONB30BaHMSA DICKTPOIHEPTHH B

MOBCEIHEBHOMN JKU3HU

CamocTosiTe1bHast padoTa 00y4yalomuXxcs

Coaep:xanue yueOHOr0 MaTepuaja 4
Tema 5.2 71. MexaHnuecKue BOJIHBI, YCIOBUS pacmpoctpaneHus. Ilepuoa. CKOpoCTs pacnipocTpaHeHUs OK 01
MexaHnndeckue u n januHAa BoyHBEL [lomepewynsie W mpomoseHBIE BONHBL. MHTepdepeHmus u mudpakuns 1 OK 02
3JIEKTPOMarHUTHEIE MEXaHHYECKUX BOJIH. OK 03
BOJIHBI 72. 3Byk. CKOpOCTH 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMAarHUTHBIE 1 OK 04

BOJIHBL. Y CIIOBHS M3JIYYCHUS SJICKTPOMAIHUTHBIX BOJIH. Bzanmnas OpHUCHTAIUs BEKTOPOB E, B
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1 V B DJICKTPOMarHUTHOH BOJIHE B BaKyyMe.

OK 05

73 CpoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, IPEIOMIICHHUE, TTONSIpU3ais, TP PAKIHS, OK 07

nHrepdeperunsi. CKOPOCTh 3JIEKTPOMArHUTHBIX BoJH. Illkana 3JeKTpOMAarHUTHBIX BOJIH. 1

[TpuMeHeHne IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

74. IlpuHIMIIBI PaANOCBA3U U TeNeBuAeHHs. Pagnonokarys. DIeKTpOMarHiTHOE 3arpsi3HEHHE 1

OKpy>Karollel cpesbl

CamMocTosiTe1bHast padoTa 00y4YaoIuxcst

Coaep:xanue yueOHOro MaTepuajia 12

75. IlpsiMonuHEitHOE pacrpocTpaHeHHe CBeTa B OZHOpPOomHOW cperde. Jlyu cBera. OtpaxkeHue 1

cBeTa. 3aKOHBI OTPAXKEHUS CBETA.

76. TloctpoeHne wu300pakeHMH B IUIOCKOM 3epkaie. IIpemomienue cBera. 3aKOHBI 1

NIpEJIOMJICHUsI CBeTa. AOCOJIIOTHBIN IMOKa3aTellb MPEIOMIICHHUS

77. TlonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbI yroy MOJTHOTO BHYTPEHHETO OTPaskeHHS. 1

Hucniepcus ceera

78. CrmoxHbIil coctaB Oenoro ceera. L[Ber. Cobuparomue U paccemBaronIne JHH3B. ToHKas 1

nH3a. POKYCHOE PacCTOSIHHE M OTITUYECKAs CHJIa TOHKOH JIMH3HI

79. TloctpoeHue m300pakeHU B COOMPAIONINX M PACCEHBAIONINX JHH3aX. DopMyna TOHKOU 1

JUH3BL. Y BeIHUYCHHE, TaBacMoe JTMH30HU. [Ipenenbl MpIMEeHUMOCTH T€OMETPHISCKON OIITHKHI OK 01

80. UnTepdepenmus ceera. KorepeHTHBIE HCTOYHUKH. Y CIIOBHS HAOIIOACHUS MaKCHMYyMOB U 1 OK 02

MHHIMYMOB B HHTep(EepCHINOHHON KapTHHE OT IBYX CHH(pA3HBIX KOTePCHTHBIX HCTOYHHUKOB OK 03
Tema 5.3 81. Jlabopamopnas paboma Ne6. VI3MepeHne 1o moKa3aTest MPEJIOMIICHHUCTEKIIA 1 OK 04
OnTuxa 82. Jlabopamopnas paboma Ne7. ViccnenoBaHue CBOWCTB H300paXCHHUH B JIMH3aX 1 OK 05

83. TexHuyeckne yCTPOHCTBA W TIPAKTHUYECKOE MPHUMEHECHHE: ceiicMorpad 3IeKTpHUUecKuit OK 07

3BOHOK, TEHEepaTop TMEPEeMEHHOTO TOKa, IJIMHUHM OJICEKTpolepenad, My3bIKalbHBIC 1

HHCTPYMEHTEI,

84. VYnprpa3zBykoBas [UarHOCTHKa B TEXHHUKE M MEIUIMHE, pajap, paJdolNpHEMHHK,

TeJNeBU30p, aHTeHHa, TenedoH, CBU-meub, ouku, nyma, ¢oroamnmapar, MPOEKIMOHHbIH

armapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA, NU(PaKIMOHHAS peleTKa, MOJSpOons, !

TEJIECKOTI.

85. Bumpl m3myuenmit. Bumer crmektpoB. Crektpsl ucmyckanus. CIEKTPHI TOTJIOMICHUS.

CrextpanbHblif aHau3. CeKTpaIbHBIC KIACCHI 3BE3I.. !

86. YnprpaduoneroBoe m3mydeHue. MHppakpacHoe m3nmydeHune. PeHTreHOBCKHe yun. Mx

npupoaa u ceoiictsa. Illkana 3J1eKTpOMarHUTHBIX W3Iy4YEHUI !

CamocTosiTe1bHasi padoTa 00y4Yarouuxcst
Pa3znes 6. OcHOBBI cIeNMAJIBLHOI TEOPHUU OTHOCHTEJILHOCTH 2

Coaep:xanue yueOHOr0 MaTepuaja 2
Tema 6.1 87. I'paHuIbl NMPUMEHUMOCTH KJIACCHMYECKOW MeXaHUKHW. [locTynaThl CrelHanbHONH TEeOpHH OKO1
OCHOBBI TEOPHH OTHOCHUTEIIbHOCTH: HMHBAapHAaHTHOCTh MOJYJISI CKOPOCTH CBe€Ta B BaKyyMme, NPHHIIHII 1 OKO02
OTHOCUTEIILHOCTH OTHOCUTENbHOCTU DifHImTEelHA. OTHOCUTEIBHOCTH OJJTHOBPEMEHHOCTH

88. I'paHMIBI NPUMEHMMOCTH KJIACCHMYECKOW MeXaHMKH. [locTynarsl crenuaibHOW TEOpHH 1 OKO04
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OTHOCUTCJIIBHOCTH: HWHBAPUAHTHOCTH MOAYJIA CKOPOCTH CB€Ta B BaKyyMe€, HIPHHIUII
OTHOCHTEJIbHOCTH DHHIITENHA. OTHOCUTEILHOCTh OOHOBPEMCHHOCTH

OKO05

CamMocTosiTe1bHast padoTa 00y4YaloIuxcst

Pa3nen 7. KBanToBas ¢pusznka 14
Copep:xanue y4e0HOTr0 MaTepHaJa 2
89. ®oronrl. Popmyna [lnanka cBs3u SHEpruH (HOTOHA C €T0 YACTOTOH. DHEPTHS U MMITYIIBEC
TeMma 7.1 ¢orona. OtkpeiTme u wuccienoBanue Qoroddpdekra. Ompiter A.I. CrometoBa. 3aKOHBI 1
DJIeMEHTHI ¢dorosddexra
KBaHTOBO ONTHKU 90. YpaBuenue DiiHireiiHa aus poroadderra. «KpacHas rpanuna» porodddekra. Jlapnenue
ceera. OnbITel [1.H. JIleGeneBa. Xumuueckoe neiicTBrue cBeta 1
CaMocTosiTe1bHast padoTa 00y4YaroLuxcst
Copep:xaHue yueOHOIr0 MaTepHaJia 4
91. Mopens aroma Tomcona. OmbiTel Pesepdopma mo wWccCIieOBaHHIO CTPOSHHUS aToMa. OKO1
[Inanerapnas monens aroma. I[locrynarel bopa 1 OK02
OK04
92. U3nydenue u morjomieHne (OTOHOB IIPH MEPEXOoJe aToMa C OJHOTO YPOBHS SHEPTHH Ha OKO05
Tema 7.2 Ipyroi. Buabl ciekTpoB ! OKO07
Crpoenue aToma 93. CnekTp ypoBHEH 3HEpruM aTtoma BOAOpojaa. BomHOBBIC cBoiicTBa wactuil. BonHbl 1e
Bpoiins. KopmyckynapHO-BOIHOBOW Ayalnu3M !
94. JIudpakuust 371eKTPOHOB B KpucTauiax. CHOHTAHHOE W BBIHYKICHHOC H3JydcHHE.
YCTpoicTBO U MPUHIUT pabOTHI Jla3zepa !
CamocrosiTeJibHasi padoTa 00y4aroUIuXcs
Coaep:xanue yue0HOro MaTepuasia 8
95. Meronsl HaOMIOACHUS W  PETUCTPAIlMMA  AJEMEHTapHBIX  4YacTHl.  OTKpHITHE
pagmoaktuBHOCTH. OmBITEI  Pesepdopna mo ompeneneHUIo CcocTaBa  paJHOAKTHBHOTO 1
m3nydeHus. CoiicTBa ambga-, Oera-, ramMma-u3nydeHHs. BnusHue paguoakTUBHOCTH Ha
JKHBBIC Opraim3Mbl. OTKPBITHE IPOTOHA U HEHTPOHA
96. HyknonHas moxenb simpa [eiizeHOepra-lBanenko. 3apsin sapa. MaccoBoe YHCIO sipa.
W3otombl. Anbda-pacnan. INEKTPOHHBIA M MO3MTPOHHBIN OeTa-pacmaa. ['amMma-u3aydeHue. 1
Tema 7.3 3aKoH paJM0aKTUBHOTO pacmaja
AToMHOE SapO 97. DHeprus CBSI3M HYKJIOHOB B siape. Sinepubie cuibl. Jledekt macchl sapa. SaepHble peakiuu. 1
Jenenue u cunres anep. AnepHsiil peaktop. TepMosIepHbIi CUHTES.
98. TIpobneMbl M TMEPCHEKTUBBI SACPHON JHEPreTHKH. JKOJIOTMYECKHE AaCIleKThl SJepHOI
SHEpPreTUKH. OneMeHTapHble dacTHIbl. OTKpeITHE TO3WTpoHa. (DyHIaMEHTaJIbHBIE 1
B3aMMOJICHCTBUS
99. HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim) 1
100. [lenoBasi urpa: IloHsATHs, CBs3aHHBIE C HM3YYE€HHEM METOJOB HAay4YHOTO IO3HAHUS: 1

SIBJICHUC, Hay‘lHBIﬁ (I)aKT, TUI10TE3a, (1)1/131/1‘{601(35[ BCJIMYMHA, 3dKOH, TeOopuid, Ha6J’HO,HGHI/I€,
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OKCIICPUMEHT, MOACITUPOBAHUEC, MOACIb, UBMCPCHUC.

101. [Jemosas wurpa: IloHSATHA, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO IIO3HAHHSA:
SIBJICHUE, HAy4HBIH (hakT, THIoTe3a, (PU3MUecKas BEIWYMHA, 3aKOH, TEOpHUs, HaOJIO/IEHHE,
SKCIIEPUMEHT, MOJICTIMPOBAHUE, MOJIEIb, H3MEPEHHE.

102. TexHHYeCKHE yCTPOMCTBA M NMPAKTHYECKOE NMPUMEHEHHE: (OTOdIEMEHT, (OTOAATHUHK,
cojHe4Hasi OaTapes, CBETOJIMOM, CHEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIIBIOTEP, IO3MMETP,
Kamepa BunbcoHa, siiepHbIi peakTop, aToMHasi 6omba

CamocTosiTe1bHast padoTa 00y4Yalouxcst

Pa3nen 8. DiemMeHTHI ac

TPOHOMHUHU U aCTpO(l)l/IBI/IKI/I

Coaep:xanue yueOHOro MaTepuajia

103. Bux 3Be3mHoro HeOa. Co3Be3qusi, SpKUC 3BE3Ibl, IUIAHETHI, WX BHUIUMOC JBIIKCHHE.
Conneunas cuctema. [lmanersl 3eMHOl rpynnbl. [InaneTsi-rurantel. Masbie Tena CoTHEUHON
cuctemsl. CoutHIle, potocdepa u atMochepa.

104. Comneunast aktuBHOCTh. Mctounuk sHeprum CoiHIIA W 3Be3[. 3BE3MbI, NX OCHOBHBIC
XapaKTepUCTHKH: Macca, CBETUMOCTB, Palnyc, TEMIIEpaTypa, UX B3aUMOCBS3b. 3BE3/IbI TTIaBHON
IOCJIEAOBATEILHOCTH.  3aBUCUMOCTh  «Macca — CBETHMOCTBbY» JUIS 3Be3] TIJIABHOM
MOCJIEI0BATEILHOCTH.

Tema 8.1

DIeMEHTBI

105. BuytpenHee ctpoecHne 3Be3l. CoOBpeMEHHBIC MPEICTABICHUS O MPOUCXOXKICHUU U
spomonn ConHua W 3Be3l. JTanbl KM3HM 3Be3l. Mueunwlid Ilyte — nHama IamakTuka.
CrmpanpHasi CTpyKTypa [amakTuku, pacrpeneleHne 3Be3l, raza W mbUid. [lonokeHue u
nskenne Connna B [NamakTuke.

aCTpOHOMUU U
acTpoU3UKH

106. Inockas u chepuyeckas moacuctembl ['amakTuku. THUIBI rajJakTHK. PamguoralakTUKH U
KBa3apel. UepHble OBIpHI B sApax rajnakTHK. Bcenennas. Pacumpenune Bceenennoil. 3axon
Xab66ma. Pa3beranue ramaktuk. Teopus bombmoro B3preiBa. Monens «ropstueil BeeneHHON.
MacmrabHas cTpykTypa Beenennoil. Mertaranaktuka. HepeneHHble Tpo0JieMbl aCTPOHOMUH.

107. Jlabopamopnas paboma Ne8 HabimroneHus: HEBOOPYKEHHBIM TJIa30M C HCITOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPUIOKEHHH I OMPEACICHUS TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/1usi CeBEpHOIo MOIyIIAPHs U SPKUE 3BE3IbI.

108. Jlabopamopuas paboma Ne8 HabnroneHus: HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX HPUIIOKEHUI JUIS  OMNpeNesieHHs] MOJOXKEHHs HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIATY: OCHOBHBIE c03Be3/iusi CEeBEPHOTO MOJYIIAPHS U IPKHE 3BE3/IBL..

CamocrosiTeJibHAsE pa00oTa 00y4AOIIUXCH

OKO1
OKO02
OKO03
OKO05
OKO07

Kouncyabrauus

IIpomeskyTouHasi arrecrauus AupdepeHIUPOBAHHBIN 3a4eT

Bcero uacoB 3a cemecTp, U3 HEX

46

TeopeTnueckne 3aHATHS

38

JlaGopaTopHble 3aHATHS

CamocTosiTe1bHasi padoTa 00y4al0LIHXCH

Koncyabranumn

Bceero yacoB y4yeOHBIX 3aHSITHIl:

108
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3. YCJOBUS PEAJIMBAIINU YYEBHOU JUCHUTJIAHBI

3.1. lns peaJu3anuy NporpaMmMbl y4eOHOM TUCHUNIMHBI PEIYyCMOTPEHbI CJIeAYy0IIne
crenuaJbHble MOMEIleHUs:

Kabuner «®u3ukuy», OCHAIIEHHBIA B COOTBETCTBUU C TI1. 6.1.2.1 0CHOBHO# 00pa3oBaTeNbHOM
MPOrPaMMBI 110 CIIEIUATBLHOCTH.

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

Jiia peanuszany mporpamMmbl  OMOIMOTEUHBIH (QOHI 00pa3oBaTeNIbHON OpraHu3aliu
YKOMIUICKTOBAH IICYATHBIMUA I/I/I/IJII/I SJICKTPOHHBIMUA 06p330BaT€HBHBIMI/I u I/IH(l)OpMaLII/IOHHBIMI/I
pecypcamu [T UCTIOIb30BAHUS B 00pa30BaTEILHOM MPOLIECCe.

3.2.1. OcHoBHbIE TeYATHLIE U3AAHUSA

1. ®usuka mius npodeccuil U crienualIbHOCTEN TexHuueckoro npodmis B.®. Imutpuena
M.: U3narenbckuii ieHTp «Akanemusi», 2022

2. ®uszuka ansa npodeccuit U CrnenuaabHOCTeH TexHuueckoro mnpoduis. COOpHHUK 3aaad.
B.®. JImutpuena M.: U3narenbckuii eHTp «AkaneMusi», 2022,

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3TAHUSA

1. www.fcior.edu.ru  (®enmepanbHblii  HEHTp  WHPOPMAIMOHHO-00Pa30BATEILHBIX
pecypcoB).

2. www.dic.academic.ru (Axagemuk. CJ0Bapy U SHIUKIONECINN).
www.booksgid.com (Book3 Gid. DnekrpoHHas OubanoTeka).
www.globalteka.ru (I'mo6anteka. I'mobanbHast 6MOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Eaunoe okHO J0CTyIa K 00pa3oBaTeIbHBIM Pecypcam).
www.st-books.ru (JIydmas yaeOHas uteparypa).

© ks w

7. www.school.edu. ru (Poccuiickuii oOpa3zoBartenbHblil mopTat. JlocTynmHOCTh, Ka4ecTBO,
3¢ (HEKTUBHOCTD).

8.  www.book.ru (OnexkrponHast OHOIHOTEUHAS CHCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBarensubie pecypcbl MHTepHETA — DH3HKA).

10. www.school-collection.edu.ru (Enunas koyutekuusi IH(POBBIX 00pa3oBaTEIbHBIX
pECypcoB).

11. https//fiz.1september.ru (yueOHO-MeTOAMUECKas razeTa «Dusnkay).

12. www.n-t.ru/nl/fz (Hobenesckue naypearsi o Gpusuke).

13. www.nuclphys.sinp.msu.ru (Snepaas ¢pusuka B MUurepuere).

14. www.college.ruffizika (IToarotoska k EI'D).

15. www.kvant.mccme.ru  (Hay4HO-TIOMYJIAPHBIA  (PU3MKO-MAaTEeMaTHYCCKUN  JKYpHA
«KBanT»).

16. www.yos.ru/natural-sciences/html (ectecTBeHHO-HAy4HBIN KypHaT IS MOJIOJCIKH
«[1yTe B HAyKy»).

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKHU

1. ®usuka s npopeccuil U CneruaIbHOCTeH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOT O
npoduneit  A.B ®upcos M.: U3nartenbckuii neHTp «Axagemusp», 2019.

2. ®uszuka i npodeccuit U crenruaibHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOIO
npoduneit. Coopuuk 3amad. A.B @upcos, T. U. Tpodpumora M.: Nz narenbckuit LEHTP

«Axagemus», 2018.
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU JUCIHUATLIAHBI

KoHTpo.ib M OLEHKa pacKpbIBalOTCSA YEpe3 YCBOCHHBIE 3HAHUS W NPUOOpETEHHBIC
0o0y4aromyMuUCsl yMEHUs, HalpaBieHHble Ha (OPMHPOBAHHE OOLUMX M TNPO(PECCHOHATBHBIX
KomrereHmii. KommnereHuu A0KHBI OBITh COOTHECEHBI C TPEAMETHBIMH Pe3yJIbTaTaMU.

Ko u HaumeHnoBanue ¢gopMupyeMbIX KOMIIETEHIUI

Kpurepun onenku

MeToabl OLIEHKH

OKO1. Bribupats CrocoOBI
npohecCHOHAIBHON JesSTeIbHOCTH
K Pa3JIMYHBIM KOHTEKCTaM

penIeHns 3amayq
NPUMEHUTENBEHO

Pasnmen 2.Temsr 2.1.,2.2., 2.3.
Paspen 3.Temsr 3.1.,3.2.,3.3.
Pasnen 4. Tems1 4.1.,4.2., 4.3.
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pa3znen 6.Tema 6.1.

Pasnmen 7. Temsr 7.1, 7.2, 7.3.
Paspgen 8. Tema 8.1

OKO02. Hcmoms30BaTh COBpEMEHHBIC CPEICTBA IIOMCKa,
aHanMu3a n HHTEPIIPETaluH nHpopmanuy, u
nH(OpPMALMOHHBIE TEXHOJOTUHM [UIS BBIIOJIHEHHS 3a/1ad
podeCCHOHANBHOM ESITENEHOCTH

Pasnmen 2.Temsr 2.1.,2.2., 2.3.
Paspen 3.Temsr 3.1.,3.2.,3.3.
Pasnen 4.Tems1 4.1.,4.2., 4.3.
Pa3nmen5.Temnr 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1.

Pasnmen 7. Temsr 7.1,

7.2,7.3.

Paznen 8. Tema 8.1

OKO3. ITnanupoBats
U peaNnu30BBIBATE COOCTBEHHOE MNPO(ECCHOHANIBPHOE U
JIMYHOCTHOE pasBHTHE, NpeIIPHHAMATEIIBCKYO
JeATENFHOCTh B IPO(ECCHOHABHON cdepe, HCIOIb30BaTh
3HaHWsS 10 NPaBOBOil ¥ (MHAHCOBOM TIPAMOTHOCTH B
Pa3IMYHBIX )KH3HCHHBIX CUTYaLHsX

Pasnmenl.Tema 1.1.
Paspen3.Temsr 3.1.,3.2.,3.3.
Pasnend. Temur 4.1.,4.2., 4.3.
Pasnen 8. Tema 8.1

OK04. DddextuBHO B3aHMMOACHCTBOBATH
B KOJUICKTHBE U KOMaH[e

u paboTath

Paznen 2.Temur 2.1.,2.2., 2.3.
Paspen 3.Temsr 3.1.,3.2.,3.3.
Pasgen 4.Temer 4.1.,4.2., 4.3
Pasnmen 5. Temsr 5.1.,5.2.,5.3.
Pasnen 6 Tema 6.1.

Paznmen 7. Temsr 7.1, 7.2, 7,3

OKO5. Ocy1iecTBISITh YCTHYIO
" MUCHMEHHYIO KOMMYHHKAITHIO
Ha TOCyJapcTBEHHOM si3blke Poccuiickoit ®epepanuu c
y4eToM ocobeHHoCTER COLIHAJIBHOTO

1 KYJIbTYPHOT'O KOHTCKCTA

Paznen 1.

Pasnmen 2.Temsr 2.1.,2.2., 2.3.
Paspen 3.Temsr 3.1.,3.2.,3.3.
Pasnen 4. Temer 4.1.,4.2., 4.3
Paznen 5. Temur 5.1.,5.2., 5.3.
Pasnen 6. Tema 6.1.

Paznen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8. Tema 8.1

OKO07. CopaeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpelbl,
pecypcocOepexeHnio, MPUMEHATh 3HAaHUS 00 W3MEHEHUH
KIUMaTa, IPUHIOMIB  OEpexJIMBOrO  IPOU3BOACTBA,
3G PEKTUBHO JEHCTBOBATh B YPE3BbIYAWHBIX CUTYAIHAX

Paznen 2.Temur 2.1.,2.2., 2.3.
Pasgen 3. Temsr 3.1.,3.2.,3.3.
Pasgen 4. Temer 4.1.,4.2.,4.3
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1

YeTHBIN onpoc;
OpoHTANBHBIN OIIPOC;
HaOJoieH1e

3a BBITIOJTHEHHEM
71a00paTOPHBIX PadoT;
NpaKTHYEeCKUE
(pemenue
W pacyeTHBIX 3a1a4);
TECTUPOBAHMUE;
pelieHre Keiic-3a1ay;
HaOJIoeHHe |

paboThl
Ka4eCTBEHHBIX

OILICHKA|

MOArOTOBKH J€JIOBOM UI'PBI;
BBITIOJIHEHUE 3aaHul
IIPOMEXYTOYHOMI

aTTeCTalnnuunu

I[IK 1.1 BbIMONHATE TEXHUYECKOE K OPTaHHU3AIMOHHOE
obOecrieueHre pabOT OJHOTO BHIA HA TEPPUTOPHIX U
00BEKTax.

Pasgen 2. Tema 2.1.,2.2., 2.3.
Pasnen 4. Tema 4.1

K 2.1 Opraau3oBeiBath pabOTEI IO BEIPAIIUBAHHIIO
JPEBECHO-KYCTapHUKOBON PACTUTENILHOCTH, Fa30HHBIX TPaB
B JICKOPATUBHOM CaJI0OBOJICTBE

Paspgen 2. Tema 2.1., 2.2., 2.3.
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