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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JUCHUIIVIMHBI OYIIL.13 ®U3NKA

1.1. OGnacTtb npuMeHEeHUs paboyueil mporpaMMbl

PabGouass mporpaMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammsel B cootBeTcTBUM ¢ PI'OC CIIO no cnenuansrocty 43.02.16 Typusm u
rOCTENPUUMCTBO.

1.2. Mecto puctumuasl B cTpykrype TITTCC3:
OIl. OGuieo6pazoBarebHas MOATOTOBKA
OVII.13 ®uzuka

1.3. lenm m 3amaym AUCITUIUIMHBI — TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
JUCITUTITUHBI.

Conepxanue MmporpaMMbl  001Ie00pa3oBaTeIbHON  AUCIUILIMHBL  Du3ukKa
HAIpPaBIICHO Ha JOCTHUKCHHE CICAYIONINX LeJIei:

—  (¢opMupoBaHue y OOy4YalOIMMUXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUf,
3HAUMMOCTH (PU3WYECKUX 3HAHUM JUIsI COBPEMEHHOTO KBATH(HUIIMPOBAHHOTO
CIIEIUAIMCTA MPU OCYIIECTBICHUH €T0 MpodheCCUOHATBHOM e TeIbHOCTH;

—  (opMupOBaHUE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH;

—  OBJAJCHUE cnenuduuecKkon CHUCTEMOM bU3MYEeCKUX  TIOHSTHH,
TEPMUHOJIOTUEN U CUMBOJIMKOM;

—  OCBOCHHE OCHOBHBIX ()M3MUECKUX TCOPH, 3aKOHOB, 3aKOHOMEPHOCTEH;

—  OBJIaJICHWC OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHUS TPHUPOJIBI,
UCIIOJB3YyeMbIMU B (u3uKe (HAOJIOACHUE, OMHCAaHUE, W3MEPEHUE, BBIJIBIKCHUE
TUIIOTE3, POBEJCHUE SKCIIEPUMEHTA);

—  OBJIQJICHHE YMEHUSAMH 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHSTH
MOJIYYCHHBIC PE3yJIbTAaThl, YCTAaHABIWBATH 3aBUCUMOCTH MEXIY (PU3NYECKUMHU
BEJIMYMHAMU B HA0JII01a€MOM SIBJIICHUH, J€JIaTh BHIBO/IBI;

—  ¢opMHupoBaHHWE yMEHHUS pemaTh (HU3UYECKHUE 3a/ladyd pPa3HBIX ypPOBHEU
CJIOKHOCTH;

—  pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B TIpollecce MPUOOPETEHHS 3HAHWUW C HWCIIOJB30BAHUEM PA3THMYHBIX
MCTOYHUKOB MH(POPMALIUU U COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUHN; YMEHHI
dbopMmynupoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO MO3UIHMIO MO OTHOIICHHUIO K
¢busndeckoit nHPoOpMaLIUU, TOJTYIaeMOU U3 PA3HBIX HCTOYHUKOB;

—  BOCHHUTaHHUE YyBCTBA FOPJOCTU 32 POCCUICKYIO (PU3UUECKYIO HAYKY.

OcBoenue kypca O/l «®@usukay npeamnonaraeT pelueHue Cleayonux 3a1a4:



—  npuoOpereHHe 3HaHMM O (QyHIAMEHTaIbHBIX (U3UYECKUX 3aKOHaX,
JeXallluX B OCHOBE COBPEMEHHOW (DU3MYECKON KapTUHBI MHpA, MPUHIUIIOB
NEUCTBUS TEXHUYECKUX YCTPONCTB M MPOU3BOACTBEHHBIX MPOLECCOB, 0 Hauboiee
BXHBIX OTKPBITUSX B 00JacTH (DM3HMKH, OKA3aBIIWX OIPEACIISIONICe BIUSHUEC Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

—  NOHMMaHHWe (PU3UYECKON CYIIHOCTU SIBIICHUH, MPOSBISIOIIMXCS B paMKax
IIPOU3BOICTBEHHOU JEATEIBHOCTH;

—  OCBOCHHE CIIOCOOOB WCIIOIB30BAHUS (PU3UYECKUX 3HAHWNA ISl PEIICHUS
MPAKTUYECKUX W TNPOodeCcCHOHANBHBIX 3a/lad, OOBSICHEHHS SIBICHUW TPUPOJIBI,
MPOU3BOJCTBEHHBIX M TEXHOJOTUYECKUX TMPOIECCOB, MPHUHIIUNIOB JEHCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOMCTB, oOecreueHrss 0€30MacHOCTH TIPOU3BOJICTBA U
OXpaHBbI PUPO/IHI;

—  (¢opMupoBaHWE  yYMEHUW  pemaTh  y4eOHO-TIPAaKTUYECKHUE  3a/Jauu
(bU3UYECKOTO CoAEpKaHus ¢ yIETOM Po(ecCHOoHaNbHON HAPaBIEHHOCTH;

—  NpUOOPETECHHE OIbITA IMO3HAHUSA U CAaMOTIO3HAHUS; YMEHUN CTaBUThH 3a/a4d
Y peliaTh IPo0IeMBbI ¢ yI€TOM NpodeCcCHOHATBLHON HAPABICHHOCTH;

—  (¢opMupoBaHHME yMEHUW WCKaTh, AaHAJIM3UPOBATH U  00pabaThIBaTh
buznyeckyro nHGOpMaIUIO C y4€TOM MPodheCCHOHAIBHON HAPABICHHOCTH;

—  MOATOTOBKAa O0YYAOIIMUXCS K YCIIEITHOMY OCBOCHHUIO TUCIHILIAH U MOAYJICH
npodeccHoHaNbHOTO IUKIA: (GOPMUPOBAHUE Y HUX YMEHUHN M OIbITa JIEITEILHOCTH,
XapaKTepHBIX IA mpodeccuit / AOMKHOCTSH CIIy)KaluX WM CIeNHaIbHOCTEH,
MOJIy9aeMbIX B TPO(ECCHOHAILHBIX 00pa30BaTEIIbHBIX OPTaHU3AINSX;

—  ToAroroBka K  (QopMupoBaHUIO  OOIUX  KOMIETEHIUH  OyayIiero
CHenuagnucTa: caMooOpa3oBaHMs, KOMMYHUKAIMHM, TIPOSIBICHUS T'PakIaHCKO-
MaTPUOTUYECKON MO3ULMH, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAHAAPTHOM U
HECTaHJAPTHON CUTYallUsIX, MPOESKTUPOBAHUS, TIPOBEICHUS (HU3UIECKUX U3MEPECHUH,
3¢ PeKTUBHOrO U 6€30MaCHOr0 MCMOJIb30BAHUS PA3TUYHBIX TEXHUYECKUX YCTPOMCTB,
cOOJIIOJIEHUsT MPaBWIJI OXpaHbl TpyAa Opu padore ¢ (puznyeckumMu npudOpamMu u
000py/I0BaHUEM.

Ocob6enHocth (OpPMHUPOBAHUSA COBOKYIMHOCTU 3a7a4 U3YYCHUS (PUBUKHU IS
CUCTEMBI  cpemHero  npodecCHOHATBHOTO  OOpa30BaHUA  3aKIIOYaeTCi B
HEOOXOJIMMOCTH peanu3aiui  Tpo(ecCHOHaTbLHON HAMPaBICHHOCTH PEIIaeMbIX
3amad, yuéta 0coOeHHOCTEH chephl NeITeTbHOCTH OYAyIUX CIEeIIHAINCTOB.

B pesynbrare 0CBOCHUS AUCIUTIIMHBI O0YYaIOIIHUICS H0JI7KeH 3HATD!

—  CMBICT IOHATHUH: (HU3UYECKOE SBIICHUE, THUIOTE3a, 3aKOH, TEOPHsI, BEIIECTRBO,
B3aMMOJICUCTBHE, DJIEKTPOMAarHUTHOE TIOJiE, BOJHA, ()OTOH, aTOM, aTOMHOE SIIpo,
MOHU3UPYIOIINE U3TYyUCHUS;

—  CMBICT (PU3NYECKUX BEIIMYUH: CKOPOCTh, YCKOPEHHE, Macca, Cuila, UMIYJIbC,
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paboTa, MexaHWYecKasi SHEPrusi, BHYTPEHHsAA >HEprus, aOCONIOTHAs TeMIepaTypa,
CpedHsie KHUHETHYECKas »DSHEPrus YacTUL[ BEIIECTBA, KOJWYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN JJIEKTPUYECKUAMN 3aps;

—  CMbICI (U3WYECKUX 3aKOHOB KJIACCHUYECKOM MEXaHHKH, BCEMUPHOTO
TATOTEHUs, COXPAHEHUs DHEPrUMM, UMIIYJIbCAa M  JJIEKTPUYECKOrO  3apsna,
TEPMOJMHAMUKH, 3JIEKTPOMAarHUTHON UHAYKINH, poToddPekTa;

—  BKJIAJ POCCHICKHMX U 3apyOeXHBIX YYEHBIX, OKA3aBIIUX HaMOOJbIIEEe
BJIMSIHUE HA pa3BUTHE DUBUKY;

B pesynbrare ocBOEHUS AUCIUIUIMHBI 00YYAIOUIUICS T0J2KEH YMETh:

— MPOBOAUTH HAOIIOJIEHNUS, TFIAHUPOBATH U BHITIOJIHATH SKCIIEPUMEHTHI,

— BBIJBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH,

—  TPUMEHSTh TOJy4YeHHbIE 3HaHUA 10 (Qusuke I OOBSICHEHUSA
Pa3HO00pa3HBIX (U3HUECKUX SBICHUN U CBOWCTB BEIIIECTB;

—  NPaKTUYECKHU UCIOJIb30BaTh (PU3MUECKUE 3HAHUS;

—  OIICHMBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUHOI HH(pOpMaLINK;

—  HUCIIONIb30BaTh MPHOOPETEHHBIE 3HAHWA W YMEHUA JUIA  PEIICHUs
MPAKTUYECKUX  3aJad  TOBCEIHEBHOM JKM3HHM, oOOecreueHus: 0Oe30MacHOCTH
COOCTBEHHOM  KM3HHU, PALUOHAIBHOTO  TMPHUPOJIOINONB30BAHUS U OXpaHbl
OKPYIKarOIIEU CPEIBbI.

—  OIKCBHIBaTh U OOBACHSITH (PU3MUYECKUE SIBIICHUS 1 CBOWCTBA TEJI: CBOMCTBA I'a30B,
KUIOKOCTEM WM TBEPABIX TEJ; SJEKTPOMAarHUTHYIO HWHIAYKLIHIO, PacCIpOCTPAHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWMCTBA CBETA; U3JIYYECHHUE U IOIJIOLIEHUE CBETA
aToMoM; (HoTo3hdeKT;

—  OTJIMYATh FHIIOTE3BI OT HAYYHBIX TEOPUH;

—  JienaTh BBIBOJBI HA OCHOBE DKCIIEPUMEHTAJIBHBIX JAaHHBIX;

—  NPUBOJUTH NMPUMEPHI, MOKA3bIBAIOIINE, YTO: HAOJIONCHUS M HKCIEPUMEHT
SBJISIFOTCS. OCHOBOM ISl BBIABW)KCHHUS TUIIOTE3 M TEOPUM, NO3BOJIAIOT IIPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hU3MUecKass TEeOpus AaeT BO3MOXKHOCTb
OOBSACHSITh M3BECTHBIC SIBJICHUSI MPUPOJbI U HaydHble (DAKTHI, MPEICKA3bIBATh €IIIE
HEWU3BECTHBIC SABJICHUS;

—  [PUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUU:
3aKOHOB MEXAHUKHU, TEPMOJAUHAMUKH U JJIEKTPOJUHAMUKHU B SHEPTETUKE; PA3TUYHBIX
BUJIOB AJICKTPOMArHUTHBIX HU3IYYCHHU Il pa3BUTHUS PaJiO M TEIEKOMMYHUKAIUH,
KBAaHTOBOW (DM3UKHU B CO3JaHUU SJIEPHON SHEPTETHUKH,Ta3€POB;

—  BOCIpMHMMAaTb M HAa OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOATEIIBHO
olleHMBaTh HH(OpManuio, cojaepxkaiytocs B coobmenusx CMMU, Hurephere,
Hay4YHO-TIOITYJISIPHBIX CTAThsIX.

- IMPUMCHATD ITOJTYUCHHBIC 3HAHWA I PCIICHHA (1)I/ISI/I‘IGCKI/IX 3ajJa4,



—  ompeAeNaTh xapaktep (usnueckoro mpoiecca Mo rpaduky, Tabdnuie,

(hopmysre;

—  U3MEpATH Pl GU3NUECKUX BEIUYUH, IPEACTABIISASA PE3YIbTaThl HU3MEPEHUM C

Y4ETOM HX MOIPEIIHOCTEN.

1.4. KomauuecTBO 4acOB Ha OCBOEHUE AUCIUAIUINHEL:
MakcumanibHOM yueOHo# Harpy3ku oOydaromierocst 100 gaco, B Tom 4ucie:

— oOsi3aTenpHas aynuTopHas ydeOHas Harpy3ka (Bcero) 100 wacoB, m3 HuX

npakTuyeckasi pabora — 50 gacos.

1.5. Ilnanupyemsie

pe3yJIbTaThl

OCBOCHMH

00111e00pa3oBaTeIbHOM

mucuumInHel B cooTBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Kon IInanupyemble pe3yJbTaThl 0CBOCHHS MPOrPaMMbl M0 AUCHUIINHE
U HaMMeHOBaHHe
(popmupyembIx Oo61mme JAucuunimHapHbie
KOMIIETECHIUI
OK 01. Beibupars | JInuHOCTHBIE pe3yJIbTaThI nomwkuel | [IP6 1. CdopmupoBaHHOCTH
CIOCOOBI PelIeHUs 3a/a4 | OTPakaTh B YACTU TPYIOBOT'O BOCIIUTAHUS: | MPEICTABICHHMA 0 ponu
npogeccuoHaTbHON - TOTOBHOCTH K TpYyIdy, OCO3HaHHE | U MeCTe (PM3UKU U aCTPOHOMHUU
JeATeIbHOCTH LIEHHOCTH MacTepCTBa, TPYI0T00HE; B COBPEMEHHOM Hay4YHOH
PUMEHUTETHHO - TOTOBHOCTh K aKTHBHOH JEATENbHOCTH | KapTHUHE MUpa, 0
K pPa3IMYHBIM | TEXHOJOTHUYECKON cucTeMooOpa3yromen posu
KOHTEKCTaM " COIMATBHON HAIpaBJICHHOCTH, | (PU3UKU
CIIOCOOHOCTh MHUIIMUPOBATH, IUTAHUPOBATH | B Pa3BUTHH €CTECTBEHHBIX HAYK,
U CaMOCTOSITEIbHO BBIMOJMHATH TAaKylO | TEXHHKM U COBPEMEHHBIX
NesITeIbHOCTD; TEXHOJIOTUH, 0 BKJIa/Ie
- HHTEpeC K pasauuHbIM  cdepaMm | POCCUHCKUX U 3apyOesKHBIX

npodeccCHoHABEHOM IeATEBHOCTH,
- TOTOBHOCTh H  CIIOCOOHOCTH K
00pa3oBaHHIO

¥ caM000Opa30BaHUIO HA TIPOTHKCHUN BCEU
KH3HH,

MeramnpeaMeTHbIe  pe3yJbTaThl  JOJDKHBI
OTpaXkaTh:

OBnazieHne YHHUBEPCATIHHBIMH YYEOHBIMU
IIO3HaBATCIIbHBIMHN ,Z[eﬁCTBHHMPI:

a) 0a30BLIE JIOTUYECKHE JEHUCTBHUSL:

CaMOCTOSATENIBHO  (OPMYJIUPOBATH |
aKTyaJIM3UpOBaTh npobuemy,
paccMaTpuBaTh ee BCECTOPOHHE;

YCTaHaBJIMBATb CyH.IGCTBGHHBIﬁ IMpHU3HAK

HIIN OCHOBaHHA JIIsL CpaBHCHUNA,

yUeHBIX-(DU3UKOB B pPa3BUTHE
HAyK{; MOHUMaHue (puznyeckon

CYIIHOCTH Ha0JII0JaeMBIX
SIBJICHU MHUKPOMUDA,
MaKpoMHupa u Meramupa;

MOHMMAaHUE POJIU ACTPOHOMHUU
B MPAKTUYECKON AESATEIHHOCTH
YEeJI0BEKA u JajabHENIIEM
Hay4YHO-TEXHUYECKOM DPA3BUTHH,
ponu buzukn
B (OpPMHUPOBAHHH KpPyrozopa H

(GYHKIIMOHATFHOW TPaMOTHOCTH

YeJIoBeKa TSt penieHus
NPaKTHYECKHX 3a/1a4;
IMP6 2. CdopmMHupOBaHHOCTH




KJIacCU(UKALIUN u 00001IeHus;
OTIPEICTISAT LENH NeATETbHOCTH, 331aBaTh
napaMeTpsl " KpUTEpHUH

ux JOCTUKCHHSI, BBISIBIISTH
3aKOHOMEPHOCTH u MIPOTUBOPEUHS
B pPacCMaTpPUBAEMBIX SIBJICHHSIX

6) 0a30BBIC UCCIIEIOBATEIILCKIE ICHCTBUS:
HABBIKAMU

- BJIQJICTh y4eOHo-

HCCIIEN0BATEIBbCKOU u IIPOCKTHOM
NESTEIIbHOCTH,

npo0iem;

HaBbIKAMHU  pa3peleHus
- BBUBJISITH  MPUYMHHO-CJIEICTBEHHBIE

CBS3M U  aKTyaJu3upoBaTh  3ajady,

BBIIBUTAaTh  TUIIOTE3y €€  peLIeHus,
HaXOJUTh apIyMEHTBI JUIsl 10Ka3aTeIbCTBa
CBOMX YTBEP)KIEHUM, 3a/1aBaTh I1apaMeTPhI
U KPUTEPUU PELICHUS;

- aHAJIU3MPOBATh IIOJyYEHHBIE B XOJE
peunieHus 3a1a4u pe3yabTaThl, KPUTUYECKU
OLICHUBATh

nux JOCTOBCPHOCTD,

MPOTHO3UPOBaTh H3MEHEHHE B HOBBIX
YCIIOBUSIX;
- yMeThb  NEPEHOCHTh  3HAHHUS B

MO3HABATEIBHYI0 U MPAKTHYECKYIO YacCTH
KHU3HCOACATCIIbHOCTH,

- YMETb MHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEAMETHBIX 00J1acTei;

- BBIIBUTaTh HOBBIC WJICH, TpeJyIaraTh
OPUTHHAJILHBIC TTOJIXOJIBI U PEIICHUS;

- MIPOSIBIISATH

CIIOCOOHOCTH 150

HWCIOJB30BAaHUS B II03HABATCILHOM U

COLIMAJIBHOM ITPAKTUKE

YMEHUH pacmo3HaBaTh
¢busnueckue SIBJICHUS
(mporuecchr) u OOBSCHATH
UX HAa OCHOBE H3yYCHHBIX
3aKOHOB, paBHOMEpHOE
u PaBHOYCKOPEHHOE
MPsIMOJIUHEIHOE JBUKEHHE,
cBOOOIHOE aJicHue Te,
IBUKCHHE 10  OKPYXHOCTH,

WHEPIHS, B3aUMOJCHCTBHE TeT,
KoJiebarebHoe BUKEHUE,

pEe30HaHC, BOJIHOBOE JBUKEHUE;

muddy3us, OpOyHOBCKOE
TBYDKEHUE, CTpoeHHue
KHUIKOCTE W TBEPABIX TelI,
W3MEHEHHne o0beMa Tel TpH
HarpeBaHUU (oxXJMaxaeHun),
TEIJIOBOE paBHOBecHE,
UCIIapeHHe, KOHJICHCAIIUS,
IIJIaBJICHUC, Kpucrauim3anus,

KUANIEHHE, BIAXHOCTh BO31YyXa,
CBSI3b CpEIHEH KHUHETHUYECKOU
SHEPTUHM TEIUIOBOTO JBHIKCHUS

MOJICKYJT c a0COJTIOTHOU
TeMIepaTypou, MOBBILLICHHE
JaBJICHUSA ra3sa npu €ro
HarpeBaHuu

B 3aKphITOM COCyZ€, CBS3b

MEXy TapaMeTpamMu COCTOSHUS
rasa B H30MPOIIECCaX;
AJIEKTPU3ALIHS T,
B3aHMOJIECIICTBUE 3apsiioB,
HAarpeBaHue  NPOBOJHMKA  C
TOKOM, B3aHMOJCHCTBHE
MAariuToB,
WHTYKLUS,
MarHUTHOTO TOJIsI HAa TPOBOJHUK

ANEKTPOMAarHUTHAsS
IeUCTBHUE

c TOKOM
u JBYOKYILIAKCS 3apsi,
AJICKTPOMArHUTHBIE KOJICOAHUS
W BOJHBI,  TPSMOJHHEHHOE
pacrpocTpaHeHHe CBeETa,
OTpaKeHUe, MIpEJIOMJICHUE,
T paKIus

CBeETa,

uHTEephEepeHIys,
" HOJISPU3AIUS




JTUCTIepCcust CBETa;
doroanexTpudyeckuii 3 ek,
CBETOBOE JlaBJICHUE,
BO3HUKHOBEHHE  JIMHEHYATOTO
CIeKTpa  aTromMa  BOJOpPOJA,
€CTECTBEHHAss U HCKYCCTBEHHas
PaINOaKTHBHOCTD;

I1P6 3. Biagenue
OCHOBOITOJIarafO UMK
(U3MYECKUMU  TIOHATUSIMU |
BEJIMYMHAMH,
XapaKTePU3YIOIIHUMHU
buznveckue MPOIIECCHI
(CBSI3aHHBIMH C MEXaHHUYECKUM
JIBMOKCHUEM, B3aUMOJCHCTBHEM
Tell, MEXaHUYCCKHUMHU
KoJIcOaHMSIMH W BOJIHAMH;
aTOMHO-MOJICKYJISIPHBIM
CTPOECHHUEM BEIIIECTBA,
TEIUIOBBIMHU MPOLIECCaMU;
INEKTPUYECKUM ¥ MArHUTHBIM
MOJISIMU, DJIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMU
KoJIcOaHMSIMH W BOJIHAMH;
ONTHYSCKUMH SIBJICHUSIMU;
KBaHTOBBIMH SIBJICHUSIMH,
CTPOCHHEM aToMa U aTOMHOI'O
saapa, PaINOAKTUBHOCTHIO);
BJIaJICHE OCHOBOIIOJIAralOIUMHU
ACTPOHOMUYECKUMH TTOHSATHSIMH,
ITO3BOJISIOIIMMU
XapaKTEepPU30BaTh MIPOIIECCHI,
MPOUCXOMAIINE Ha 3BE3/Iax, B
3BE3HBIX cucremax,
B MEXIaJIAKTUYECKOM  Cpene;
NIBIOKEHUE HEOECHBIX T,
3BOIIOLIMIO 3Be311 U BeelneHHoid;
I1P6 4, Biagenue
3aKOHOMEPHOCTSIMH, 3aKOHAMHU
Y TEOpUsIMHU (3aKOH BCEMHPHOTO
tarorennst, I, 11 u III 3akoHBI
Hprotona, 3akoH coXpaHEeHUs
MEXaHUYECKOM BSHEpPruH, 3aKOH
COXpaHEHUs UMITYJIbCa,
MNPUHIKIT  CYNEPIIO3UIIUN  CHUJI,




MPUHIUIT PaBHOIPABHOCTHU
MHEPUUATbHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KHUHETUYECKYIO

TEOPUI0 CTPOCHHUSI BEIECTBa,
ra3oBbI€ 3aKOHBI, MEPBBIA 3aKOH
TEPMOIMHAMUKHY; 3aKOH
COXpaHEHUs  DJIEKTPUYECKOTO
3apsiga, 3akoH KyrnonHa, 3akoH
OMma jiist yyacTka LIEeNH, 3aKOH
Oma JUTSt MOJIHOM
JJEKTPUYECKON  LIenH, 3aKOH
Jxoyna -  JleHuma, 3akoH
AJEKTPOMArHUTHOW  MHAYKIIHH,
3aKOH COXPAaHEHMsS SHEPIHUH,

3aKOH NPAMOJIMHEHHOTO
pacrnpocTpaHEeHHUs] CBETa, 3aKOH
OTpaKEeHHUS CBeTa, 3aKOH

MPEeIOMIICHUsT  CBETa;  3aKOH
COXPAaHEHUS DHEPTUU, 3aKOH
COXPAaHEHUS UMIYIbCa, 3aKOH
COXPAaHEHUS  DIIEKTPUIECKOTO
3apsija,  3aKOH  COXpaHEHUs
MaccoOBOTO YHCJA, MOCTYJIAThl
bopa, 3akoH paaMOaKTHUBHOIO
pacmaza); YBEpPEHHOE
UCIONIb30BaHUE  3aKOHOB |
3aKOHOMEPHOCTEH TpU aHAIHU3e
buznuecKux SIBJICHUI u
MPOIIECCOB;

[IP6 6. Bmanenne OCHOBHBIMHU
METOAaMH HAYYHOTO TO3HAHWS,
UCTIOJBb3yeMbIMH B (pU3HUKE:
MIPOBOTUTH psSIMbIC "
KOCBEHHBIE U3MEpEHUS
($u3NYEeCKUX BEIUYMH, BHIOMpAs
ONTUMAaJTbHBIH croco6
U3MEpEeHUs u UCTIONB3YS
W3BECTHBIC  METOIBI  OILICHKHU

MOrPENTHOCTEN M3MEPEHU,
MIPOBOAUTD UCCIIEIOBaHKE
3aBUCUMOCTEHN (bU3UIECKUX
BEJIMYUH

C  HCIIOJIb30BAHHEM  TPSIMBIX
HU3MEPEHU, OOBSICHATH
MOJTy4EeHHBIC pe3ynbTaTHI,
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UCTIONB3Yysl (PU3MUECKUE TEOpHUH,
3aKOHBl U TIOHATHS, U JEJaTh
BBIBOJIBI; COOJIONATh TpaBHIIA

6e30macHoro Tpyna npu
MPOBEICHUU HUCCIIEIOBAaHNN
B paMKax y4e0HOTO
IKCTIIEpUMEHTa W y4deOHo-
HUCCIIEI0BATENbCKON

ACATCIIbHOCTHU C
HCIIOIb30BaHUEM U(PPOBBIX

U3MEPUTENBHBIX yCTPOWCTB U
1abopaTopHOro 00OPYIOBAHMS;
c(hOpMHUPOBAHHOCTH
MpeICTaBICHUI

0 METOJax MOJIyYeHHUsI HayUHBIX
ACTPOHOMHUYECKUX 3HAHUM;

I[mP6 7. CdopmMupoBaHHOCTH
YMEHHS  peuiaTh  pacyeTHbHIE
3aJa44  C  SIBHO  3aJaHHOU
¢buznyeckoi MO/JIENIBIO,
UCTIONB3YSl (PU3UYECKUE 3aKOHBI
W TPUHLOUIBI, HAa  OCHOBE
aHaymza YCIIOBUS 3aJa4n
BBIOMPATh (PU3UIYECKYIO MOJICIb,
BBIJIETISITh buznueckue
BEJTMYUHBI u bopMyIbI,
HEO0OXO0TUMBIE

JUISS €€ peIIeHUs, IMPOBOJIUTH

pPacuCThL u OLCHUBATH
peaTbHOCTh MOJTyYEHHOTO
3HAYCHHS (buzmIecKoit
BEJIMYMHBI; pemaTh
KayeCTBEHHBIC 3aja4u,
BBICTpanBas JJOTUYCCKHN

HEIIPOTUBOPEYUBYIO  LIEMIOYKY
paccyXIaeHui

C OmOpOM Ha  M3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3UYECKUE SIBIICHUS

OK 02. Hcnonb3oBars
COBPEMCHHBIE CpEJICTBA
TIOUCKA, aHanmm3a
" UHTEPIPETALNN
uHpOopMaIuu

u MH(POPMAaLMOHHbIE

JInunocTHbIE pe3yabTaThl JTOJIKHBI
OTpa)kaTb B YacCTH LEHHOCTHM HAy4YHOIO
MO3HAHMUSL:

- cOpMHUPOBAHHOCTH  MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU B OOIIECTBEHHOMN

I[IP6 5. VYMeHme yuUTHIBATH
IPaHULBI IIPUMEHEHHUS
M3Y4YEHHBIX ¢bu3necKux
MOZICJIEH: MaTepuanbHas TOYKa,
MHEepLHaJIbHas CUCTEMA OTCUETA,
HUaeaJIbHbBIN ras; MOJICIHN
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TEXHOJIOTUHU

JJIs1 BBIIIOJIHCHUA 3aJad
npodeccroHanbHOM
ACATCIIbHOCTHU

MPaKTUKH, OCHOBAaHHOTO Ha JHUAJIOTe
KYJIBTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa
B IIOJIUKYJIBTYPHOM MHDE;
- COBEpIICHCTBOBAHHUE  SI3BIKOBOM W
YUTATENBCKONH KYJIBTYPBI
B3aUMOJICUCTBUSL  MEXKIY

IO3HaHWA MHpPa,

KaK Cpe/cTBa
JTIOABMH |
MeTaHpeI[MeTHBIe PE3YIbTAaThl JOJIKHBI
OTpaXkaTh:

OBnageHne yHUBEPCAIbHBIMH YUYEOHBIMU
IIO3HaBATCIIbHBIMHN HeﬁCTBHHMHZ

B) pabota ¢ uHpopmaIuei:

- BJAJETh MOJTyYCHUS
uHbOpMAIIMM W3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITETIHHO  OCYIIECTBIISTh
MOWCK, AaHallM3, CHUCTEMAaTU3allui0 M

HaBBbIKaMH

WHTEpPIpETANI0 UH)OPMALIUK PA3THUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;
- HCIIOJIb30BATh CpencTBa
MH(POPMALIMOHHBIX

U KOMMYHHMKAITMOHHBIX TEXHOJOTHH B
pelIeHnn KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OPTaHU3AIllMOHHBIX
3aa4 = ¢ CoOMoIeHHeM — TpeOOBaHUM
OPrOHOMHUKH, TEXHHUKH  0€30MacHOCTH,
TUTHUEHBI, PeCypcocOepeKeHus, MPaBOBBIX
u TUYCCKUX

HOPM, HOpM

MH(POPMAIIMOHHOI 0€301MacHOCTH

CTPOECHUSI Ta30B, XKUIKOCTEH U

TBEPJIBIX Tell, TOYCUHBIN
AJIEKTPUUECKUI 3apsn, saepHas
MOJIeNIb  aToMa,  HYKJIOHHas
MOJINIb aTOMHOTO siipa TIpH
pereHnu GU3NIEeCKuX 3a71ad;

I[IP6 9. CdopmupoBaHHOCTH
CcOOCTBEHHON MO3ULAU
[0 OTHOUICHHIO K (uznyeckon
uHbOpMalMY, TOIy4aeMOUd U3
pasHBIX HMCTOYHHUKOB,
UQpoBbIE

MTOHMCKA,

yMEHUHI
UCIOJIb30BaTh
TEXHOJIOTUU TUISE
CTPYKTYpUPOBAHUS,
MHTEpIIpETaNH u
MPEACTABICHUS  y4eOHOW W
HAaY4YHO-TIOMYJIIPHOU

nH(OpMALIUY; Pa3BUTHE YMECHHMA
KPUTHUIECKOTO aHaim3a

nojry4aeMoi nupopmanuu

OK 03. [IInanupoBarhb
u pealin30BbIBaTh
COOCTBEHHOE
po¢eCCHOHAIBHOE

U JINYHOCTHOE Pa3BUTHE,
MpeNPUHIMATETBCKYIO
JeSITebHOCTD

B npodeccHoHaNbHOM

chepe, WCII0JTh30BaTh
3HAHUS 1O MPaBOBOM
" (buHaHCOBOM
IrPaMOTHOCTH

B Pa3JINIHBIX

JKU3HCHHBIX CUTYalluIgX

JlnunocTHbIE pe3yNbTaThl

qacTHu

JTOJIKHBI
OTpaXkaThb B JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHMUS:

- CIOCOOHOCTH OIIGHHWBATh CHUTYAIMIO U

[IPUHUMATh OCO3HAHHBIC peuienus,
OPUEHTUPYSICh Ha MOPAJILHO-
HPaBCTBCHHBIE HOPMBI

U LICHHOCTH;
-0CO3HaHWE JIMYHOTO BKJIAJ B TIOCTPOCHHUE
YCTOMYHUBOTO OYAyIIEro;

MeranpeaMeTHbie Pe3yNbTaThl  AOJKHBI
OTpaxkaTh:

Osgnanenue YHUBEPCATbHBIMU
PEryJIsTUBHBIMU JIEHCTBUSIMU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITEIBHO OCYIIECTBIISTh

I[IP6 9. CdopmupoBaHHOCTH
CcOOCTBEHHON IO3ULAU
[0 OTHONICHHWIO K (U3HUECKOU
nHpopManuu, TMoay4aeMol u3

pasHBIX HMCTOYHUKOB, YMEHHU
HCII0JIb30BATh UQpoBbIE
TEXHOJIOTUU L TIOUCKA,
CTPYKTYpUPOBaHUS,

MHTEPIIpETau "
MPEACTABICHUS ~ y4eOHOW W

HAaY4YHO-TIOMYJIIPHOU
nH(pOpMalLIUY; pa3BUTHE YMEHHUM
KPUTUYECKOTO aHanu3a

noJry4aeMoi nHpopmanuu
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MO3HABATENIBHYIO JI€ATEIIHOCTD, BBISBIIATD
npoOiemMbl, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3314l B 00pa30BaTENbHOU
JeSATeIbHOCTH

Y )KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSTENIBHO
penieHus

C  y4yeToM

COCTaBJIATH I1aH

POOJIEMBI
pecypcos,
BO3MOXKHOCTEHN Hu

MMEIOLIUXCSI
COOCTBEHHBIX
MIPEATIOYTEHUN;
0) CAMOKOHTPOJIb:
UCTOJb30BaTh NpUEMBbl pediaeKcuu Is
OLICHKH
pelieHus;

CUTyallik, BbIOOpa BEpPHOTO
- YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO

IMPUHUMATh PCIICHHUSA 110 X CHUXKCHUIO

OK 04.

OS¢ dexTuBHO

B3aUMOJIE€NICTBOBATh

u
B
A KOMaHJIE

paboTtath
KOJUICKTUBE

.HPI‘IHOCTHI:I@ pe3yanaTH JOJIP)KHBI
OTpa)KaTb B YaCTu LICHHOCTHU Haquoro
IIO3HAHUA:

-OBJIaICBAHUC HaBbIKAMHA y‘IGGHO-
HCCIIET0BATEIBCKOM, MPOEKTHOMN u
COITMAJIbHOM NESATEIHHOCTH;
MeranpeaMeTHbIe Pe3yNbTaThl  AOJKHBI
OTpaxkaTh:

OBnanenue YHHUBEPCAIbHBIMU

KOMMYHUKATHUBHBIMH JICHCTBUSMU:
0) COBMECTHasl IeITCIbHOCTb:

- IIOHUMATh )41 HUCITIOJb30BAaTh
MPEUMYIIECTBA KOMaHIHOH
Y UHAUBHUIYaJIbHOM paboTHI;

- BpIOMpaTh TEMaTUKy U  METOJBI
COBMECTHEIX NEUCTBUH
C yueroM  OOmUX  HMHTEPECOB U
BO3MOKHOCTEMN KaXkJ10ro YJieHa
KOJIJIGKTHBA,

- MMpUHUMATh nenun COBMECTHOU
ACATCIIBbHOCTH, OpTaHU30BbLIBATH )41
KOOpIUHUPOBaTh  JEUCTBUS  TO  ee

JIOCTYDKCHHIO: COCTABJIATH IJIaH ICHCTBHUH,
pacmpenenaTh pojid C Y4eTOM MHEHHM
YYaCTHUKOB,  OOCYXIaTh  pe3yJbTaThl
COBMECTHOI paboThI;

-OIICHMBATh KadeCTBO CBOETO BKJIaja H
KKIOr0 yYacTHHKA KOMaHIbl B OOIIuit
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

I1P6 10. OBnageHne yMeHUAMHU

rpymnmie
C  BBIIOJHEHHUEM  Pa3JIMYHBIX

paboTtath B
COLMAJIbHBIX poJien,
IUIAHUPOBaTh paboTy TpyIIIb,
panoHaIbHO pacnpenenarsb
JESATEIIBHOCTh B HECTAaHAAPTHBIX
CUTyalusx, aZICKBaTHO
OLICHUBATh BKJIAJX KaXKIOrO U3

Y4aCTHHUKOB IPYIIIIBI
B PpEIIEHHE paccMaTpUBaEMOM
POOIeMBI
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OBnanenue YHUBEpCATbHBIMU
PEryJIsTUBHBIMU JIEHCTBUSIMU:

T) IPUHITHE Ce0s U IPYTHUX JTFOICH:

- T[PUHUMAThL MOTUBBI M ApPTyMEHTHI
IpYTUX JIOACH NMpHU aHallM3e pe3ylbTaToB

JCATCIIBHOCTH

OK 05. OcymecTBisirhb
YCTHYI0O U THUCHMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanun
C y4eToM OCOOEHHOCTEH
COLIAJILHOTO U

KYJIbTYPHOTO KOHTEKCTa

JImgyHOCTHBIC PE3YIbTATHI JOJIXKHBI

OTpakaTb B YacTH  3CTETUYECKOTO
BOCIIUTAHMUS:

- JCTETUYECKOE OTHOUIEHHE K MHpY,
BKJIIOYAss O3CTETUKY ObITa, HAay4yHOIO U
TEXHUYECKOI0 TBOpPYECTBA, CIOPTA, TpyJa
1 OOILECTBEHHBIX OTHOILIEHUH;

B oOJacTu MaTPpUOTUYCCKOI0 BOCIIHUTAHUA

IpOABJIATE:
-IICHHOCTHOC OTHOIICHHEC K
rocyaapCTBCHHbBIM CHUMBOJIaM,

HUCTOPUYECKOMY U IIPUPOJHOMY HACIIEIUIO,

MaMATHUKAM, TpaguLHsIM HapOJ0B
Poccun, nocrmxenusim Poccun B Hayke,

UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

MertanpeameTHble  Pe3yNbTaThl  JAOJKHBI
OTpaXkaTh:
OBnanenue YHHUBEpPCATbHBIMU

KOMMYHHKATUBHBIMHA ﬂeﬁCTBHHMH:

a) obmeHme:

- OCYHUICCTBJIAATH KOMMYHHKAIIUKU BO BCCX
cdepax KHU3HH,

- pa3BEepHYTO W JIOTMYHO H3J1arath CBOIO

I1P6 1.

[IPEACTABICHUI 0

CdopmMupoBaHHOCTH
ponu
U MecTe (U3UKU M aCTPOHOMUHU

B COBPEMEHHOMN Hay4HOU
KapTUHE MUpa, 0
cucTeMoo0pa3yromiei ponu
(07637041

B pa3BUTHU €CTCCTBCHHBIX HAYK,

TEXHUKHU 51 COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJI€
pOCCHICKMX U 3apyOeXHbIX

yUeHBIX-(DU3UKOB B Pa3BUTHE
HAyK{; MOHUMaHue (uznyeckon

CYILHOCTH HaOII0TAEMBIX
SIBJICHU MHUKPOMUDA,
MaKpoMHpa u Merammpa;

IIOHMMaHHE pOJU ACTPOHOMUHU
B IPAKTUYECKON JAEATEIbHOCTU
yenoBeKa u JaJIbHENIIEM
HAyYHO-TEXHHUUYECKOM Pa3BUTHH,
ponu ¢buzukn
B (opMupOBaHUU Kpyroszopa u

(GYHKIIMOHATIBHOW TPaMOTHOCTH

TOYKY 3peHus | 4eI0BEKa JUIS pelIeHns

C MCIIOJIb30BaHUEM A3BIKOBBIX CPENICTB IIPAKTUYECKUX 3a]a4
OK 07. CogeiicrBoBats | JInuHOCTHBIE pe3yiabTaThl nomwkuel | [IP6 8. CdopmupoBaHHOCTH
COXPAHEHHUIO OTpaXaTb B  YacTH  JKOJOTMYECKOTO | yMEHUs IPUMEHSITh
OKpY>Karolen Cpelbl, | BOCIUTAHUS: II0JIy4YE€HHBIE 3HAHUS TUIS
pecypcocOepexeHmIo, - cOPMUPOBAHHOCTh  IKOJIOTUYECKOU | OOBSICHCHHUS YCIIOBUI
OPUMEHATh 3HaHUS 00 | KYJIbTYpHI, ITOHMMAaHHE BIIUSIHUS | IPOTEKAHUS bu3nveckux
W3MEHECHNU KJIMMAaTa, | COUUAJIBHO-DKOHOMUYECKHUX IPOLIECCOB HA | ABJICHUH B IPUPOAEC MU UL
INPUHIUIBI OEPEAIINBOTO | COCTOSIHUE HPUPOJHONM M COLMAIbHOM | MPUHATHA IIPAKTUYECKHUX
IIPOU3BOJICTBA, Cpezbl, OCO3HAHUE ITI00AILHOTO XapakTepa | pelleHnid B [TOBCEJHEBHOM
3¢ HeKTHBHO AKOJIOTHYECKUX TPOOIIEM; AKUZHU TUTSt obecrnieueHus
NeficTBOBATh - IJJAaHUPOBAaHWE M  OCYIIECTBJICHHE | OE30MACHOCTH MU OOpAICHUHU C
B Ype3BbIUYANHBIX | ICHCTBUH B OKpyXaromeid cpeae Ha | ObITOBBIMU npubopamu u
CUTYyaLHSIX OCHOBE 3HAHUA LEJIEeH YCTOMYUBOIO | TEXHUYECKUMH YCTPOWCTBAMH,

Pa3BUTHA YCTIOBEUYCCTBA,

COXpaHEHHUS 3JI0pOBBS U
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aKTHBHOC HEIPUATHE JIEHUCTBUIA,
MPUHOCSIINX BPEA OKPYKAKOLIEH cpeae

COOJIIOICHHS HOPM
9KOJIOTHYECKOTO TOBEJCHUS B
OKpYy>Karolen cpene;
MMOHUMAaHUE HE00X0IMMOCTH
MIPUMEHECHHSI TOCTHKEHHH
GU3MKK W TEXHOJOTUH  JIJIs
paroHaIBLHOTO
MIPUPOIOTIONIE30BAHHS
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CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

2.
OVYI1.13 PU3UKA
2.1. OO0beM IMCUMIIMHBI M BU/bI YUeOHO# padoThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero)

100

O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero)

100

B TOM 4YMCJIC:

1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO)

MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO)

50

KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo)

KypcoBasi paboTa (IpOeKT) (eciu npedycmompero)

CamocTtosTenpHas pabota o0ydaronierocs (BCero)

[TpomexyTouHas aTTectanus B popme

3a4eT C
OLIEHKOM

2.2.

TemaTHuyecKuil JIAH U COAEPKAHUE TUCHUTIMHBI

HaunmenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro MaTepuaJa,
JJabopaTopHbIe padoThl M MPAKTHYECKHUE 3AHATHS,
CcaMoOCTOsITeJIbHAs padoTa 00y4arommXxcs,
KypcoBasi pa6oTa (IIPOeKT) (eciu npedycmompeHro)

O0BbeM YacoB

YpoBenb
OCBOEHUS

1

2

Pasznea 1. ®Puzuka u

METO/Abl HAYYHOI'0 MO3HAHUA

Tema 1.1
Bsenenue

Conep:xanue yueOHOro MmaTepuajia

@dusuka - Hayka o mnpupozae. Hayunsle meTonbl
[MO3HAHMS OKpYXkKarouero mupa. Posis sxcriepumMenTa
IIPUPOJIBI.
MoaenupoBanue
Hayunblie

W Teopud B Ipolecce
OKCIIEpUMEHT B (DUBHKE.
(U3NYEeCKUX SBICHWH U TIPOIIECCOB.

rurnote3bl. GU3nuecKkre 3aKOHbI U TEOpHUH. [ paHuIbl

IIO3HaHUuA

MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImn

coorBercTBUs. Pomp u  MecTto  QuU3MKH B

(OpMHPOBAaHUN COBPEMEHHOW HAyYHOH KapTHUHBI
MHUpa, B IPAKTUYECKOH ACSATEIBHOCTH JIIOAEH

1,2

Pasznea 2. Mexanuka

Tema 2.1
Kunematuka

Conep:kanue y4eOHOT0 MaTepuaJia

MexaHu4deckoe JABHKCHUC. OTHOCHUTEIBLHOCTh

MCXAaHHYCCKOI'O JIBHXCHUA. Cucrema oOTcCYeTa.
Tpaexrtopus. Ilepemenienue, CKOpocTb (CpemHsis
CKOpPOCTb, MT'HOBEHHasi CKOpPOCTb) U YCKOpEHHUE
MaTepuajbHOM TOYKHM, HX IPOEKIUU HA OCH
cucteMbl KoopauHar. ClOKEeHUE NMEepPEMECHU 1
PaBHOMepHOE u

NBIDKEHHUE.

CII0’KEHUE CKOpPOCTEH.

PaBHOYCKOPEHHOE

NPSAMOJIMHENHOE

1,2
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I'padmkn 3aBUCHMOCTH KOOPIWHAT, CKOPOCTH,
YCKOpPEHHMS, IyTH U IEPEMELICHU MaTepUaIbHOU
TOYkH oT BpemeHu. CBoOOgHOE TMAajCHHE.
Yckopenue CBOOOIHOTO MaJCHMSL.
KpuBonuneiinoe NBUDKCHUE. JBmxeHue
MaTepUAIbHON TOYKH MO OKPYKHOCTH. YTJIOBas
CKOpOCTb, JIMHEHas ckopocTh. [lepron u yactora.
LleHTpOoCcTpeMuUTENbHOE YCKOPEHHE

IIpakTHYeckHe 3aHATHA

[TpakTrueckue pabOTHI:

N3MepeHrie MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIECHMS MEXKIY IIYTSMH,
HpOﬁHGHHBIMH TEIIOM 3a IIOCJIICAOBATCIIbHBIC
paBHEIE IIPOMEXYTKHU BpeMEHU npu
PAaBHOYCKOPEHHOM  JIBJKEHMM C  HadaJbHOU
CKOpPOCTBIO, PaBHOW HYJIIO.

N3ydenue qBUKEHUS AapUKa B BI3KOW KUIKOCTH.
W3ydyenne  nBukKeHHs — Tena,  OPOLIEHHOIO
TOPU30HTAIIEHO

1,2

Tema 2.2
Jnnamuka

Conep:xanue yueOHOro MmaTepuajia

IIpunnun orHocutenbHocTH [anmmnes. Ilepswii
3akoH  Hprootona. MHepuuanpHble  CUCTEMBI
OTCHUETA. Macca  Tena. Cuna. [TpuHIMn
cynepno3uiuu cuil. Bropoit 3akon HeroToHa ist
MaTepUAIbHON TOYKM B HMHEPIHUAIBHOW CHUCTEME
orcueta (MCO). Tpermit 3axkon HeroToHa mis
MaTEpHUAJIbHBIX  TOYEK. 3aKOH  BCEMHUPHOIO
taroreHus. Cuna Tsbkectu. llepBas kocMmuueckas
ckopoctb. Bec Tenma. Cuna ympyroctu. 3akoH
I'yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U cujia TpeHus nokos. Koadumuent
TpeHusi. Cuiia CONPOTHUBIICHUS IIPU JBUKCHUHU TeJla
B okumakoctw wim rase. IlocrynarensHoe u
BpalaTeabHOe JIBUKEHHE aOCOJIOTHO TBEPAOIO
Tena. MOMEHT CWJIBI  OTHOCHTENBHO  OCH
BpauieHus. llnedo cwuibl. YcioBus paBHOBeCHs
tBepaoro Tesna B UCO

1,2

IIpakTuyeckue 3aHATHS

1,2
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[IpakTuyeckue pabOTHI:

W3yuenne pBMkeHUs Opycka MO HAKIOHHOMN
IJIOCKOCTH MO/ I€HCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI  YIIPYTOCTH,
BO3HHUKAIOIIUX B 1e()OPMUPOBAHHON MNpYyXKHHE U
pE3MHOBOM  O0Opasle  OT  BEIMYMHBI  MX
nedopmaruu. MccnenoBanue ycaoBUi paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS

Tema 2.3
3aKOHBI COXpaHEHUs
B MEXaHUKE

Conep:xanue yueOHOTo MmaTepuajia 2 1,2

Nmnynbc  MarepuanibHOM ~ TOYKH,  CHCTEMBI
MarepuaibHbIX TOYeK. HMwmmynec cuibl W
W3MEHEHUE MMIYJbCa Tella. 3aKOH COXpPaHEHUs
nmirynbca B MCO. PeaktuBHOe nBmkenue. Pabora
cuibl. MomHocTh cuibl. Kunetnueckas sHeprust
MaTepuaibHOW TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOM »Hepruu. [loreHunanbHas sHeprus.
[ToTenuuanpHas SHEPruUs YOpyro
nedopMUpOBaHHOW TIpyX)uHBI. [loTeHnManbHas
SHEprusi Tena BONM3M TOBEPXHOCTH  3EeMIIH.
[loTeHumaneHple W HENOTEHUUAIbHBIE  CHUJIBL.
Csi3b  paboOThl  HEMOTEHUHUAIbHBIX CHJI  C
W3MEHEHUEM MEXAHUYECKOW JHEPruu CHUCTEMBI
TeN. 3aKOH COXpPAHEHUsS MEXaHWYECKON SHEprum.
VYrpyrue u Heynpyrue CTOJIKHOBEHUS

IIpakTnyeckne 3aHATHSA 2 1,2

[TpakTrueckue pabOTHI:

N3ydeHue cBA3U CKOPOCTEW TEN MPU HEYNPYrom
yaape.

I/ICCHG,Z[OBaHI/IG CBA3HU pa6OTBI CHUJIbI C UBMCHCHUEM

MEXaHUYECKOW SHEPTUH TEJIa

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHNE MPUKIATHOTO
MO/LYJIs1)

IIpakTHYeckne 3aHATHS 2 1,2

[Tpaktrueckas pabora: TexHHUECKHE YCTpOHCTBA
U TpaKkTUYECKOoe TMpUMEHEHHE:  CHUAOMETP,
ABHUKCHUC CHapsAO0B, IICITHBIC H PCMCHHBIC
nepeaauu, IIOAUINITHHUKH, BOOOMCT, KoT1ICp,
pr)KI/IHHI:II\/'I MUCTOJICT, IBUKCHUC NCKYCCTBCHHBIX
CIyTHUKOB U PakKer.

[Ipaktrueckas pabota: Vcmonb3oBaHue 3aKOHOB
MEXaHUKHU JJI1 OOBSCHEHUS IBUKEHHS HeOeCHBIX
Te W A7l Pa3BUTUS KOCMUYECKHUX HCCIIEIOBaHU,
TpaHUIBI MPUMEHUMOCTH KJIACCUYECKOU

MCXaHHKHU. I/IMI/ITaI_II/DI HCBCCOMOCTH.

Paznen 3. MoJjiekyasipHasi pu3MKa U TEPMOANHAMHUKA
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Tema 3.1
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Conep:xanue yueOHOTo MmaTepuajia

OcHoBHbIE M10JIO’KEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopHuH. bpOyHOBCKOE IBHIKEHHE.
Huddyzus. Xapakrtep JIBIDKCHUS "
B3aUMOJCUCTBHASA 4YacTHUI[ BemiecTBa. Moaeau
CTPOEHHsI Ta30B, >KUJIKOCTEW M TBEPABIX TEJI H
OOBsICHEHHE CBOWCTB BEIECTBA Ha OCHOBE 3THUX
Mozened. Macca M pasMepbl  MOJIEKYJL.
KonunuectBo BemiectBa. Iloctosinnas ABorajpo.
TermoBoe paBHOBecue. Temmeparypa U ee€
n3mepenue. [lkana remneparyp Llenscusa. Mozens
UJIEAIBHOTO rasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKOU TEOPUU HUICAIBHOIO
raza. AOcomoTHas TeMmmeparypa Kak Mmepa
CpeaHeld KWUHETHYECKOM SHEPruuh  TEIJIOBOrO
NBUWKEHMs vactul raza. lllkama Ttemmepatyp
KeneBuHa. YpaBHenue MenneneeBa-KnanelipoHa.
3akoH JlanbroHa. ["a30Bbie 3akoHbl. M30mporieccsl
B WJICAIBHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM
BEIIIECTBA: M30TEPMa, H30X0pa, u300apa

1,2

IIpakTuyeckue 3aHATHS

[TpakTrueckue pabOTHI:

N3Mepenne macchl BO3AyXa KJIACCHOM KOMHATe.
WccnepoBanue 3aBUCUMOCTH MEXY IMapaMeTpaMu
COCTOSIHMSI pa3pEKEHHOI0 ra3a

JlabopaTopHble 3aHATHS

Jlaboparopnast pabora 1. N3yuenue omHOro u3
M30TIPOIIECCOB

1,2

Tema 3.2
OCHOBBI
TEPMOJIUHAMUKHU

Conep:xkanue y4eOHOT0 MaTepuaJia:

TepmoauHamuueckas ~ cucremMa.  BHyTpeHHsA
SHEpPTUsi  TEPMOJUHAMUYECKOW  CHUCTEMBl U
crocoObl ee m3MeHeHus. KonmuecTBO TEIIoThl U
pabota. BHYyTpeHHssT dHEprusi OJHOATOMHOIO
uaeanbHOro  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh,  KOHBEKIMS,  H3JIy4CHHE.
TennoeMkocTh Tena. YAelnbHas TEIIOEMKOCTb
BEILIECTBA. KonunuecTtBo TEIJIOTHI pu
temionepenayde. llepBblid 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHne nepBOro 3aKoHa TEPMOAMHAMUKH K
usomnporeccam. ['paduueckas  HHTEpHpeTanus
pabotel raza. TemnmoBble MamUHBL [IPUHIUATIEL
NENUCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanus
SHEPTHHM B TEIUIOBBIX MamuHax. KoadduuueHnt
none3noro aeiictBus (mamee — KIIJ[) TemmoBoii
MammHbl. [ukn Kapuo u ero KIIJ[. Bropoit 3akoH

1,2
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TepMoaMHaMHUKU. HeoOpatuMocTe mpoIeccoB B
IIPUPOJIE. DKOJIOTUYECKHE poOIEeMbI
TEIUIOPHEPTeTHKI

IIpakTHYeckne 3aHATHS 2 1,2

[Ipaktnueckass pabora: HM3mepenue yaenpbHOU

TEIUIOEMKOCTH
Tema 3.3 Coaeprxanue yuyeOHOIro MmaTepuaJia 4 1,2
ArperaTtHble [TapooOpa3zoBanue u koHxaeHcanus. Mcnapenue u
COCTOSHMSBEILIECTBA | KUIIEHHE. Y IesbHas TEeIUIoTa IapooOpa30oBaHUsL.
u (hazoBble 3aBHCHUMOCTb TEMIIEPATYPhI KMIICHUS OT JaBICHHUS.
epexobl AOconroTHasT M OTHOCHUTENIbHAs  BIIaXKHOCThb

Bo3ayxa. Haceimennsli map. Tepmoe Telo.
Kpucrannnueckue u amop¢HbIe Tena.
AHM30TpONIUS CBOMCTB KpuCTawioB. JKujakue
KPUCTAJUIBIL. CoBpeMeHHbIE MaTepHabl.
[ImaBnenue u Kkpuctauiu3auus. Y AeiapHas TEIIoTa
wianenus. CyOnmumanus. YpaBHEHHE TEIJIOBOTO
OanmaHca

IIpakTHYeckue 3aHATHS 2 1,2

Jlaboparopnast pabota 2. Onpenenenue
BJI&KHOCTH BO3yXa

IIpodeccnonaibHO OPpHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHNE MPUKIATHOTO
MO/LYJIs1)

IIpakTnyeckune 3aHATHSA 4 1,2

[TpakTrueckas pabora: TexHHUECKHE yCTpOHCTBA
U IPaKTUYECKOE  INPUMEHEHHUE.  TEPMOMETP,
O0apomerp. OrmpeneneHne Maccbl BO3yXa B
KOMHATe Ha OCHOBE M3MEpPEHUN 00beMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.
[IpakTuyeckas pabora: TexHHUECKHE YCTpOWCTBa
U TPAaKTUYECKOE  NPHUMEHEHHUE:  JIBUraTellb
BHYTPEHHEI0 CropaHus, OBITOBOH XOJIOJWIBHUK,
KOHIUIIMOHEP, TUTPOMETP W IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTHUH MOJIy4EHUS
COBPEMEHHBIX  MaTepUaNoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU

Pasnen 4. DiekTpoaMHAMHUKA

Tema 4.1
DIEeKTpOCTaTUKA

Conep:xanue yueOHOTo MmaTepuajia 4 1,2

OnexTpuzauus Ten. OJEKTpudeckuil 3apsan. /[Isa
BUJA DJEKTpUYecKux 3apanoB. [IpoBonHukwy,
OVRJEKTPUKA M TOJIYNPOBOJHUKH.  3aKOH
COXPaHECHMSI JIEKTPUUECKOTO 3apsiza.
B3aumoneiicteue  3apsigoB.  3akoH  Kysowna.

DneKTpudecKoe noJe. HanpspkeHHOCTD
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aneKkTpudeckoro noisist. IlpuHumn cynepno3unuu
AJIEKTPUYECKUX ToJIer. JIMHMM Hanps)KeHHOCTH
AJIEKTPUYECKOTO ITOJIAL. Pabora CHII
anekTpocTarndeckoro noiist. Ilorenunan. PasHocts
noreHuranoB. [IpOBOOHUKKM H OUANEKTPUKU B
AJIEKTPOCTATHYECKOM  moJie.  JudjekTpuyeckas
MPOHUIIAEMOCTh. DJIEKTPOEeMKOCTh. KoHaeHcarop.
DIJIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3aps>KEHHOT0 KOHJIEHCaTopa

IIpakTHYeckue 3aHATHSA

[TpakTuyeckas pabota: H3mepenue
3JIEKTPOEMKOCTH KOHJIEHCATOpa

1,2

Tema 4.2
[TocTrostHHBIM
JIEKTPUYECKUN TOK.
Toxu B pa3nu4HbIX
cpenax

Conep:xkanue y4eOHOT0 MaTepuaJia:

DJIEKTPUYECKUH TOK. YCIOBHUSl CYIIECTBOBaHUS
aNeKTpudyeckoro Ttoka. Mcrounuku Ttoka. Cuia
toka. [locTostuubll TOK. Hanpsxkenue. 3akon Oma
IS yJacTka L. DIEeKTpUUYECKOe
COMPOTHUBJIICHUE. VaenbHoe  CONPOTHUBIICHHE
BemlectBa. [locienoBarenbHoe, nNapajIeNnbHOE,
CMEIlIaHHOE COEIUHEHHEe NPOBOAHMKOB. Pabora
AJIEKTPUYECKOTO0 TokKa. 3akoH Jxoyns-JIeHna.
MomHocTb 3JIEKTPUYECKOTO TOKA.
DNEeKTPOABUKYILAS cuia u BHYTpEHHEE
COMPOTHUBIIEHWE MUCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH)  DJIGKTPUYECKOW  IICTIH.
KopoTtkoe 3ambikanue.

DNEeKTpOHHAasl MPOBOAMMOCTDh TBEPABIX METAJUIOB.
3aBUCHMOCTh  CONPOTHBIIEHHS  METAIOB  OT
TEMIIEPaTypBl. CBepXIpoBOIUMOCTb.
DJIeKTpUYeCKMid TOK B Bakyyme. CBoiicTBa
3IEKTPOHHBIX ITy4YKOB. [TomynpoBOIHUKH.
CobOcTBeHHass ©  MpUMECHas  POBOJAMMOCTH
noyiynpoBoHuUKkoB.  CBolicTBa  p-N-miepexona.
[TomynpoBOTHUKOBBIE TPUOOPHL. DIEKTPUUECKUN
TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB.
DJIEKTPOJIUTUYECKAS] AUCCOIMALMS. DJIEKTPOJIU3.
DJIEKTpUYECKUH TOK B razax. CaMOoCTOSTENbHBIN 1
HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma

1,2

IIpakTHYecKkue 3aHATHA

Jlaboparopnas paborta 3. M3ydeHune cMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

JlaGopaTopHnas pabota 4. Wzmepenue
AIIEKTPOJBIIKYIIEH CHJIBI MCTOYHUKA TOKA M €ro
BHYTPEHHETO COITPOTUBIICHHUS

1,2

Tema 4.3

Conep:kanue y4eOHOT0 MaTepuaJia

1,2
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MarnuTHO€ noze.
DneKTpOMarHuTHasI
WHIYKIUS

[TocrosHHBIE MAarHUTHI. Bzaumoneicteue
MOCTOSIHHBIX MarHUTOB. MaruuTHoe noiie. Bekrop
MAarHuTHOM MHAYKIMH. [IpuHIUII Cyneprno3uuuu.
Jluanu marautHOM wuHAYKUMU. Kaptuna nunHmit
MarHuTHOM  MHAYKIOUU  TOJSL  TOCTOSIHHBIX
MarHuToB. MarHuTHOE MOJI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMII 1oNs  WJIMHHOTO  TPSMOTO
MIPOBOJIHHUKA u 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KAaTyIIKH ¢ TokoM. OmbIT Dpcrena.
B3aumopeiictBue NpoBOAHMKOB ¢ TOkKoM. Cuia
Amnepa, ee Moayiap U HampasieHue. Cuna
Jlopenua, ee MoAysp M HampaBieHue. [[BrxeHue
3apsyKEHHOM YacTHIbl B OHOPOJHOM MarHUTHOM
nmone. PabGora cuner  JlopeHma.  SIBieHwme
AJIEKTPOMArHUTHOM WHAyKuu. I[loTok BekTopa
MarHuTHOM WHAYKUMU. DJC uHayKUMH. 3aKOoH

3JIEKTPOMATrHUTHOMN WHIYKIIUU ®dapages.
Buxpesoe DIEKTPUYECKOE noJie.
DneKTpoABUKYIIass cuia HHIYKIIUU B

MPOBOJHUKE, JBHXKYLIEMCS IIOCTYMAaTelbHO B
OJHOPOAHOM MarHUTHOM mone. [IpaBuno JleHuna.
NunyktuBHOCTH. SIBIeHME camomHaykiuu. 2J1C
CaMOMHIYKIIMU. OJHEPrus MarHuTHOrO  TOJIsS
KaTyIIKHA C TOKOM. DJEKTPOMArHUTHOE T0JIE

IIpakTnyeckune 3aHATHSA 2 1,2

[Ipaktuyeckne paboTsl: M3ydueHue MarHUTHOTO
MoJisl KaTywku ¢ TokoM. MccienoBanue neucTBus
IOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM

JlabGopaTropHble 3aHATUSA

JlaboparopHnast pabota 5. 3y4yeHue siBiaeHuUs

AJICKTPOMArHUTHOW WHIYKITUN

IIpodeccnonaibHO OPpHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHNE MPUKIIATHOTO
MO/LYJIs1)

IIpakTHYeckue 3aHATHS 2 1,2

[TpakTrueckas pabora: TexHHUECKHE YCTpOHCTBA
U TPaKTAYECKOE NPUMEHEHHUE: AJIEKTPOCKOI,
JJEKTPOMETP,  KOHJEHCATOp,  KOMHUPOBAIbHBINA
anmapar, CTPYHHBIM  IIpUHTEP, AaMIEPMETP,
BOJIBTMETD, peocrar, HUCTOYHUKH TOKa,
ANIEKTpOHArpeBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTENbHBIE  MPHOOPBL, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBII U0, TEPMUCTOPHI U
(GbOTOpE3UCTOPhl,  MOITYIPOBOJAHHUKOBBIH  THO],
raJbBaHUKa, MIOCTOSIHHBIE MarHuThl,

SJICKTPOMArdHuThI, 3JICKTPOABUIaTCIIb, YCKOPUTCIIN
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3JIEMEHTAPHBIX YACTHL], UHIYKIIUOHHAS I1€Yb.
IIpaxTrueckas pabora: Mepsl
ANIEKTPOOE30IaCHOCTH, JJIIEKTPOCTaTHYECKAas
3aIllnTa, 3a3eMJIEHHE IEKTPONPHOOPOB, KOPOTKOE
3aMBIKaHHE

Pasznea 5. Kosie0anusa 1 BOJTHBI

Tema 5.1
Mexaandeckue 1
3H€KTpOMaI‘HI/ITHBI€
KoJeOaHus

Conep:kanue y4eOHOT0 MaTepuaJia

Konebarenpnas cucrema. CBoOOAHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepwon, dactorta,
ammutyna u  ¢asza konebaHui. IIpyXKUHHBIHA
MasITHUK. MaTeMaTuyecKuii MasiTHUK. Y paBHEHUE
rapMOHHYECKHUX KoyiebaHuii. Kunemarudyeckoe u
JTUHAMHAYECKOE ONHUCaHue K0J1e0aTeIbHOTO
JBAKEHUS. [IpeBpamenue SHEPIruu npu
rapMOHHYECKUX KoyieOaHusX. CBSA3b aMITUTYIbI
KOJIeOaHUN WMCXOAHOW BEIWYHHBI C aMIUTATYAOU
KojneOaHUd ee  CKOPOCTH U YCKOpPEHHUS.
KonebarenbHblii KOHTYp. CBobonHbIe
3JIEKTPOMAarHUTHbHIE KoseOaHus
B HUJICATBHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTHs
MEXIy MEXaHWYECKHUMH U 3JIEKTPOMArHUTHBIMU
koneOanusimu.  Dopmyna  Tomcona.  3akoH

COXPAHEHHUS SHEPrUn B UJCATBHOM
KoJsie0aTenbHOM KOHTYPE. BeinyxneHHbIe
MEXaHUYECKHE KOJIeOaHM. Pe3onanc.
Pe3onancnas KpHBasi. BriHyXcHHBIE

3JIEKTPOMArHuTHHIE Kosiebanus. [lepeMeHHbIH TOK.
CunyconaaibHbIA TIEpEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIuuTyiHOE u
NEUCTBYIOIIEE  3HAYEHUE  CHJIBI  TOKa W
HamnpspkeHus. Tpancdopmarop. IlpousBoactso,
meperaya M HOTpeOJeHHEe  DIEKTPUYECKON
SHEPTHUH. DKOJIOTUYECKHE pUCKH pu
MIPOU3BOJICTBE AIEKTpUUecKon sHeprun. KynbpTypa
KCIIOJIb30BAHMS IEKTPOIHEPTUU B MOBCEIHEBHOMN
KUZHU

1,2

IIpakTuyeckue 3aHATHS

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH —IEPHOJA MAaJbIX
KoNeOaHUil Trpy3a Ha HHUTH OT JUIMHBI HHUTH H
Macchl rpy3a. MccenoBanue mepeMeHHOTo ToKa B
Hermd W3 TOCIEOBAaTeIbHO  COCAMHEHHBIX
KOHJIEHCATODA, KaTYIIKH
U pe3nucropa

1,2
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Tema 5.2
Mexanudeckue u
3JIEKTPOMAarHUTHbHIE
BOJIHBI

Conep:xanue yueOHOTo MmaTepuajia

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHEeHHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U anuHa BoJHBL. [lonepeunsie u
MPOJIOJIbHBIE  BOJIHBI. WUnrtepdepenuus  u
mudpakus MeXaHW4eCKuX BOJH. 3BYK. CKOPOCTH
3ByKa. ['pomMkocTh 3Byka. Bwicota ToHa. TemOp
3ByKa. OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS
U3JIy4EHUsl DJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHrauuss BekropoB E, B uw v B
AJIEKTPOMAarHuTHOW BOJHE B BakyyMme. CBolicTBa
AJEKTPOMAarHUTHBIX BOJIH: OTpakKeHHUE,
MIPEJIOMJIIEHUE, MOJISIpA3aLUs, mudpaxus,
untepdepenus. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana  SJEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B TEXHUKE
u ObITy. [IpUHIMIIBI pazuOCBS3M U TEJIEBUJCHHUS.
Paguonokanus. DNEKTpOMarHUTHOE 3arpsi3HEHHE
OKpY>KarOILEH Cpeibl.

1,2

IIpakTuyeckue 3aHATHS

1,2

Tema 5.3
OnTtuka

Conep:kanue y4eOHOT0 MaTepuaJia

[IpsMonuHENHOE  pacIpoCTpaHEHUE CBETa B
onHoponHo# cpene. JIyu csera. OTpaxkeHue cBeTa.
3aKOHBI OTpakKEHHUS CBeTa. [Toctpoenue
n300pakeHN B TuIockoM 3epkane. [Ipemomienue
cBeTa. 3aKOHBI MPEIIOMJICHUST cBeTa. AOCOIIOTHBIN
nmokasatenb mnpenomsieHus. llomHoe BHyTpeHHee
OTpaKEHUE. [IpenenpHbld  yroa  MOJIHOTO
BHYTPEHHEro oOTpaxkeHus. Jlucmepcus cBera.
CrnoxHbpli  cocTtaB  Oemoro  cmera.  lLIBer.
CoOuparome M paccewBarouiye JMH3bL. TOHKas
nuH3a. QOKYCHOE pacCTOSHUE M ONTHUYECKAs CUa
ToHKOM JsuH3BL. [locTpoenne wu3o0pakeHHii B
coOMpalomux 1 paccenBaronmx JuH3ax. ®opmyna
TOHKOM JIMH3BI. YBEIWUYCHHUE, JaBacMOE JIMH3OM.
[Ipenensr MPUMEHUMOCTH reOMETPUYECKOMN
ontuku. WuaTepdepennms cpera. KorepeHTHBIS
WCTOYHUKHU. Y CIOBHSI HAOIIOIEHUSI MAaKCUMYMOB U
MUHUMYMOB B HHTEPGEPECHIUOHHONW KapTHUHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hudpakmus cBera. [udpakumoHHas pelieTka.
YcnoBue HAOMIOIEHUS TJIABHBIX MaKCUMYMOB TIpU
MaJ€HUd  MOHOXPOMAaTHYECKOro  CBeTa  Ha
nudpakoHnyto pemetky. [lonspuzanus cera

1,2

IIpakTuyeckue 3aHATHS

1,2
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[IpakTuyeckas paborta: Habmiomenue aucnepcun
cBeTa

JlabopaTopHble 3aHATHS

Jlaboparopnast pabota 6. 3mepenue mokazarens
MPEJIOMIICHUS CTEKIIa
Jlabopartopnast pabota 7. MccnenoBanue cBOWCTB

M300pakKeHUH B JIMH3aX

IIpogeccnonaIbHO OpHEHTHPOBAHHOE CO/IepKaHue (CoiepKaHue
NPHUKJIATHOT0 MOIYJISA)

IIpakTHYeckue 3aHATHS 2

[IpakTuyeckas pabota: TexHuuyeckue ycTponcTBa
U TpaKkTUYecKoe MpUMEHeHHe: ceiicmorpad
ANEKTPUYECKUN 3BOHOK, T'€HEPATOp MEPEMEHHOIO
TOKa, JIMHUU DJIEKTPOINIEpenay, My3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTHKA B
TeXHUKE M MEJWLIHHE, pajap, paiuONpPHEMHUK,
TeneBu3op, aHTeHHa, tenedoH, CBU-neup, oukw,
ayna, ¢oroanmnapar, IpPOEKIHOHHBI ammapar,
MHUKpPOCKOII, ~TEJECKON, BOJOKOHHAs  OIITHKA,
I(QpaKkIUOHHAS PEIIeTKA, MOJIIPOUI, TEIECKOIL.
[Ipaktuyeckas pabora: Buabl uznmyueHuil. Bumbl
cnekTpoB. CnekTpsl ucnyckaHus.  CHEKTpbI
MOTJIOIEHUS. CrnekTpalibHBIN a”HaIn3.
CrnexTpanbHbIC KJIaCChI 3Be3/. Y IbTpaduoIeTOBOC
U3JIy4EHUE. HNudpakpacnoe U3JIy4EHHE.
PentrenoBckue snyun. Mx mpupoma U CBOWCTBA.
[ITxana 31eKTpOMarHUTHBIX U3IIy4EHUN

1,2

Paznen 6. OcHOBBI cIelUATbHOI T€OPUH OTHOCUTEILHOCTH

Tema 6.1
OCHOBBI TEOpUH
OTHOCHUTENIbHOCTH

Conep:xanue yueOHOro MmaTepuajia 2

['panunbl MPUMEHUMOCTHU KJIACCUYECKOM
MeXaHukH. llocTymarel cHnenualbHOM TEOpUU
OTHOCHUTEIILHOCTH:  WHBAPUAHTHOCTH  MOIYJIsS
CKOPOCTHM  CB€Ta B  BaKyyMe,  MPHUHIUII
OTHOCHTEIBbHOCTH DHHIITeHHA. OTHOCHTEIFHOCTD
OJIHOBPEMEHHOCTU.  3aMEJICHHE BpPEMEHU U
COKpallleHHe [UIMHBI. ODHEepruss MW  HUMIYJIbC
cBOOOHON yacTulbl. CBSI3b MAcChl ¢ SHEPrUeH U
HMMITYJIbCOM CBOOOJIHOM YacCTHIIBI. DHEPTHUsS TOKOS
CBOOOIHOI YaCTHUIIBI

1,2

IIpakTHYeckne 3aHATHS 2

1,2

Pa3nes 7. KBantoBas pusuka

25



Tema 7.1
IIEMEHTHI
KBAHTOBOU OIITUKH

Conep:xanue yueOHOTo MmaTepuajia

@®otoHbl. @opmyna [lmaHka CBA3M DHEPruu
¢doToHa C ero 4YacTOTOW. DHEPrusi U HMITYJIbC
¢doTtoHa. OTkpbiTHE U HCCIIEJOBaHHE
dborodrddekra. Ombiter A.I'. CtoneroBa. 3aKOHBI
dborodddekra. VYpaBHeHue DWHINTEHHA IS
dboToarddekra. «KpacHas rpanuma» dotodrddekra.
HNasnenne cBera. Omnweitet  [LH.  JleGenesa.
XUMHUYECKOE ICMCTBUE CBETA

1,2

IIpakTHYeckue 3aHATHSA

Tema 7.2
Ctpoenue aToma

Conep:kanue y4eOHOT0 MaTepuaJia

Mopens atoma Tomcona. OnwiTel Peszepdopaa mo
HCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas
Moaens atoma. [loctymarel bopa. M3nydenue u
norjomeHue (GOTOHOB TpPH MEpPexoae aTroma C
OJIHOTO ypOBHS DJHEpruu Ha Jpyro. Bunsl
cnektpoB. CHeKTp ypOBHEM »SHepruu aroma
BOJIOpoa. BonHOBEIE cBOMCTBA yacTull. BonHel e
bpoinga.  KopnyckynsipHO-BOJIHOBOM — Jyau3M.
Judpakius 3JIEKTPOHOB B KpUCTaJIIax.
CnoHTaHHOE W BBIHYXKJIEHHOE  HM3JIy4CHHE.
YCeTpoiicTBO U IPUHITUTT PAOOTHI J1azepa

1,2

IIpakTHYeckue 3aHATHSA

[TpakTuyeckas pabota: HabGmionenue nuHeiyaToro
CIIEKTpa

1,2

Tema 7.3
ATOMHOE SApO

Conep:kanue y4yeOHOIro MaTepuasia

Metonsl HaAOJI0ICHUS u perucTpanuu
3JIEMEHTaPHBIX YacTHL. OTtkpbITHE
pamuoaktuBHOoCcTH. OmbiTel  Pesepdopma mo
OIIpEEIICHUIO cocTaBa pPaauoaKTUBHOTO
m3nyuenus. CpoiicTBa anbda-, Oera-, TramMma-
u3inydeHus. BiusHue paainioakTUBHOCTH HA JKUBBIE
opranu3mbl. OTKpbITHE MPOTOHA M HEUTPOHA.
Hyxnonnas moxaens simpa ['elizenOepra-lBaneHko.
3apsn sapa. MaccoBoe uucno sapa. M3oTormsbl.
Anbsda-pacnag. ONEKTPOHHBIA U TO3UTPOHHBINA
Oera-pacmaj. Namma-uznydenue. 3akoH
PaAMOAKTUBHOIO  pacmaaa. OJHEpPrusi  CBS3U
HYKJIOHOB B sape. Snepusie cuibl. Jledekt maccol
anpa. SnepHsle peakuuu. /[leneHue u cCuHTE3 A1ep.
Snepueiii  peaktop. TepMmosimepHbId  CHHTE3.
[TpobGneMbl ¥ TIEPCHIEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKUE AaCIMEKThl SJIEPHOW HSHEPreTHUKH.
DyieMeHTapHble 4YacTHIlbl. OTKPBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUSA

1,2
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IIpakTHYeckue 3aHATHSA

[Ipaktrueckass pabora: MWccnegoBaHue TpEKOB
gacTHIl (110 TOTOBBIM (hoToTpadusim)

1,2

IIpodeccuoHaTLHO OPEHTHPOBAHHOE Co/lep:KaHme (CoMepKaHue

NMPUKJIATHOTO MOTYJIsS)

IIpakTnyeckune 3aHATHSA 1,2
[IpakTrueckas padora:
1. Jlenoas wrpa: IloHaTus, CBs3aHHBIE C
U3YYEHHEM  METOJOB  HAyYyHOro  IO3HAHUS:
SIBJICHUE, HAY4YHBIM (pakT, TUMOTEe3a, (pu3nyeckas
BEIMYMHA,  3aKOH,  TeopHs,  HaOIIOJeHUE,
HKCIEPUMEHT, MOJICIMPOBAHHE, MO/IEJb,
U3MEpEeHue.
2. [IpakTuyeckas  pabora: TexHnueckue
yCTpOMCTBA W  MPAKTUYECKOE  MPUMEHEHUE:
dboTtosnmeMeHT, GOTOIATUMK, COJHEYHAs Oarapes,
CBETOJMOJI, CIEKTPOCKOM, Jia3ep, KBAaHTOBBIN
KOMIIBIOTEp,  JO3UMETp, Kamepa Bumbcona,
SIIEPHBIN peakTop, aToMHas bomOa
Pa3nes 8. Ji1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Tema 8.1 Coaepsxanue yuyeOHOIro MmaTepuaJia 1,2
DJIeMEHTHI Bun 3esgnoro neba. Co3Be3ausi, SipKHE 3BE3[IbI,

aCTPOHOMHU U
acTpodu3uku

[JJAaHEThl, WX BUAUMOE JBHkeHHe. CoyHeuHas
cucrema. [lmanersr 3emHoOil rpynmnbl. [lnaneTsi-
ruratel. Manble Tena CoOJHEYHOM CHUCTEMBI.
Connne, dorochepa u armocdepa. ConHeuHas
akTUBHOCTh. McTounuk sHeprun CoiHIIA U 3BE3.
3Be3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIieparypa, ux
B3aHMOCBS3b. 3Be3 bl TJIaBHOU
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUTS 3BE3]L TJIaBHOMN
[IOCJIEIOBATEIbHOCTU.  BHYyTpeHHee  CTpoeHHe
3BE3. CoBpemeHHbIE IIPEJICTaBICHHUS 0
MPOUCXOKACHUM U HBoNOIMU CoOJIHLIA U 3BE3J.
Otanbl Ku3HU 3Be3l. Mieunsii IlyTe — Hamia
I'anaktuka. CrnupanpHas cTpykrypa l'amakTuky,
pacnpeneneHue 38e31, raza u nelid. [lonoxenne u
nemwxkenne Comana B Tamaktuke. Ilnockas wu
chepudeckas moacuctembl [amaktuku. Twumsl
rajakTuk. PamgvoranakTuku u KBazapel. YepHbie
JBIPBI B siIpax rajaktuk. Beenennas. Pacimmpenue
Bcenennoii. 3akon Xa06mna. Pazberanue rajakTuk.
Teopusa bonbmoro B3peiBa. Mogens «ropsuei
Bcenennoii». Macmtabnast ctpykrypa BeenenHoi.
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Meraranaktuka. Hepemenneie poOIeMbI

acTpOHOMUHU
IIpakTnyeckne 3aHATHSA 2 1,2
JlaGopaTtopHas paborta 8. Ha6mronenus
HEBOOPY)KEHHBIM TJIA30M C  HCIHOJb30BAaHHEM
KOMIIBIOTEPHBIX TPUIOKEHUH ISl ONpe/IeIeHuUs
MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
nary: OCHOBHBIE CO3BE3/Us CesepHoro
MOJYLIAPUS U APKUE 3BE31bI
Bcero 100
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JUCIHHUIIVIMHBI OYIIL.13 ®U3NKA

3.1. MarepuaibHO-TEXHUYECKOE 00eCTICUCHUE

Peanuzamnus nporpaMMbl TUCHUIUIMHBI TpeOyeT Hamu4us yueOHOro KaOMHeTa
du3uku.

B xabunere ¢u3uku HOMKHO OBITH HeoOXoaumoe JabopaTopHOE
00opyI0BaHueE JJis BBHITIOJHEHHUS YKa3aHHBIX B MIPOrpaMMe Mo (PU3MKe 1adopaTOpHbBIX
U TPAKTUYECKUX paboOT M JEMOHCTpAIMOHHOE o0opynaoBaHUe. J[eMOHCTpalmoHHOE
oOopynoBanue QopMupyercs B COOTBETCTBUM C MPHUHLUUIIOM MHUHUMAJIbHON
JOCTATOYHOCTH W OOECIIEYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B IpOrpamme 0
¢u3nKe KIIOYEBBIX JAEMOHCTpAaUMN JUIs MCCIEAOBAaHUS H3Y4YaeMbIX SBICHUM U
IPOLECCOB, ASMIUPUUECKUX U (YHIAMEHTAJIbHBIX 3aKOHOB, WX TEXHUYECKUX
npuMmeHeHuil. Jlaboparopaoe o6opyaoBaHue A1 YYCHUUECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BHJE TEMATUYECKUX KOMIUJIEKTOB M OOECHEeUMBAETCS B pacyére
OTHOTO KOMIUJIGKTa Ha JBYX oOOydarommuxcs. TeMaThdecKue KOMILJICKTHI
Ja00paTOpHOTO OOOPYJIOBaHUSL JIOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHNU AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUid.

O6opynoBanne yueOHOTO KaOUHETA:

— TIOCAJI0YHBIE MECTa MO KOJMYECTBY 00YJarOIINXCs;
— pabouee MeCTO MpernoaBaTes;

— KOMIUIEKT Y4eOHO-HAIJISIIHBIX TOCOOUIA;

— KOMIUJICKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;

— 3aJaHus AJi1 IPOBEPOYHBIX padoT;

— mnpodeccuoHaIbHO OPUEHTUPOBAHHbBIE 3aJaHMUS;

— Marepuainsl 1udPepeHIMpOBaHHOTO 3a4eTa.

TexHnuyeckue cpeacTBa 0OydeHHUS:

— TEpPCOHAJIbHBINA KOMIBIOTEP C JIMIIEH3MOHHBIM ITPOTrPAMMHBIM 00€CIIEUCHUEM;

— TPOEKTOP C IKPAHOM.

— 3anmpl  (OMOJMMOTEKa, YWTAJbHBIM 3all C BBIXOJOM B HH(OpMAMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh IHTepHeT).

3.2. HudopmarmonHoe odbecrieueHne 00ydeHus
[lepeyenr y4eOHBIX U3/IaHUN, HWHTEPHET — PECYpPCOB, JIOMOJHHUTEILHON
JUTEPaTypPBHI.

OCHOBHBIC HCTOYHHUKH:
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1. ®wusuka. 10 kmacc : yueb. mist o6meo0pa3oBaT. Opranu3anuii : 6a30BbIi
u yrayou. ypoau / I'. . Msikumes, b. b. byxosnes, H. H. Cotckuii ; mox pea. H. A.
[TapdentreBoii. — 9-e uza., crep. — M. : IIpocsenienue, 2022, — 432 c. : Wi —
(Knaccuueckuit kypc). - Hom. MIT;

2. ®wusuka. 11 xmace : yae0. mis oOmieoOpa3oBar. opraHu3anuii : 0a30BbIN
u yriyos. yposuau / I'. SI. Maxuues, b. b. Byxosues, B. M. Hapyrun ; nox pea. H. A.
[TapdentbeBoii. — 10-e u3m., crep. — M. : [Ipocsemenune, 2022. — 432 c. : [4] n. w1 —
(Knaccuueckuii kypc). - Jomn. MII.

JIonoJIHUTEIbHbIE HCTOYHUKH:

1.  Kamamuukos, H.Il. ®usuka: y4eOHHMK W TPAKTHUKYM IS CPEIHETO
npodeccuonansuoro o6Opazoanusi/ H. 1. Kanamuaukos, C. E. MypaBseB. — 2-¢
u3a., nepepad. u gom. — Mocksa: M3zgarensctBo [Opaiit, 2024. — 496 c. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-16205-9. — Teker
anekTpoHubli  //  OOpasoBarenbHas  1uiargopma  FOpaitt  [caiit]. @ —
URL.: https://urait.ru/bcode/530614.

2. Ponuonos, B.H. ®uszuka s KoJuiemkeit : ydyeOHoe mocoOue st
cpeanero mnpodeccuonanpHoro obpaszoanus/ B. H. PomuonoB. — Mockaa :
UznarensctBo HOpaiit, 2024. — 202 c. — (IIpodeccuonanproe oOpa3oBaHuE). —

ISBN 978-5-534-10835-4. — Texcr : anexTponHbiii / Ob6pa3oBaTenpHas miaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/517346.

3. BacumpeB, A.A. ®usuka: yueOHOe TmocoOWe T CPEIHETro
po¢heCCUOHAIBHOTO obpazoBaHusl / A. A. Bacunnbes, B. E. ®enopos,
JI. 1. XpamoB. — 2-¢ wu3a., uchp. u jgon. — Mocka: MznarensctBo FOpaiir,

2024, — 211 c. — (IIpodeccuonanbHoe oopazoanue). — ISBN 978-5-534-05702-7.
— Texkcr : snextponnsii // OOpaszoBarenpHas mmiargopma HOpait [caiiT]. —
URL.: https://urait.ru/bcode/514208.

4, PomnonoB, B.H. ®usuka: ydyebHoe mocoOue I  CPEIHETO

npodeccuonansuoro obpaszosanusi/ B. H. PoqnonoB. — 2-e m3z., ucnp. U jom. —
Mocksa : WM3pmatensctBo  [Opaiit, 2024.— 265c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : SIEKTPOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604.
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4, KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JUCIHHUIIVIMHBI OYIIL.13 ®U3NKA

KoHTpoib M oOlleHKAa pacKpbIBalOTCS 4Yepe3 YCBOCHHBIC 3HAHHUS U
npuoOpeTeHHbIE 00YUAIONIMMICS YMEHHUS, HallpaBJIeHHbIE Ha (OPMUpPOBAHUE OOIINX
U IpOoQecCHOHATBHBIX KoMIeTeHInH. KoMreTeHun NOKHBI OBITH COOTHECEHBI C
IPEeIMETHBIMU pPe3ybTaTaMH.

Kon m HaumenoBanue Paznen/Tema THn oeHOYHBIX
(popMupyeMbIX KOMIIETEH U MeponpHATHI
OK 01. BeiGupars cnocoOsl | Pazgen 2. Tems! 2.1., 2.2., 2.3.
peuICHUA 3ana4 | Paspen 3. Temsr 3.1, 3.2., 3.3.
pOECCHOHATBHOM Pasnen 4. Tems1 4.1.,4.2,, 4.3,
ACATCIBPHOCTH  NPUMCHHUTCIBHO | pasnen 5. Temsr 5.1., 5.2., 5.3.
K pa3I4HbIM KOHTEKCTaM Pasen 6. Tema 6.1.
Pasnen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1
OK 02. Hcnons3osats | Pasznen 2. Temsr 2.1., 2.2, 2.3.
COBPEMEHHBIE CPENCTBA IIOUCKA, | Pasznen 3. Temsr 3.1., 3.2., 3.3.
aHalin3a U HHTCPIPETANN | Pasnen 4. Temsr 4.1., 4.2., 4.3.
nHbopMAIIH, Y| Pasnen 5. Temst 5.1.,5.2., 5.3. YCTHBIH 0OIpoc;
WH()OPMALIMOHHBIE  TEXHOJOTUH Pasnen 6. Tema 6.1. (bpOHTALHBII ONpOC;
A BHHOHHeIEHH sanat Paszmen 7. Temsr 7.1, 7.2, 7.3. HaOIoIeHHe
npodeccroHabHOI
CATEILHOCTH Pasnen 8. Tema 8.1 3a BBITIOJTHEHHEM|
oK 0 . Pasaen L. Tema 1.1, J1ab0paTOPHBIX padoT;
- JTAHUPOBATD Pasgen 3. T 31.32 33 NpPaKTHYECKHE PaOOTHI
¥ DPEaIn30BBIBATh COOCTBEHHOE ACT 3. LCMBI 3. L., 3.2., 3.3
HpotheccHONATBHOE i | Pasnen 4. Tewsr 4.1, 4.2, 4.3, | (pomenue
JMYHOCTHOE passutue, | Pasgen 8. Tema 8.1 KAHCCTBCHHBIX
HpE/IMPHEAMATETHCKYIO Y PacUYEeTHBIX 3a/1ay);
ESTEIBHOCTD TECTUPOBAHUE;
B mpodeccuoHanbHON  cdepe, peuienye Ketic-3aza4;
HUCII0Ib30BaTh 3HAHMS o HaOJIIOJICHHE M OLICHKY
[IPaBOBOM u ¢buHaHCOBOM IIOATOTOBKH  JIEJIOBOM]
IPaMOTHOCTH UTPBL;
B Pa3IMYHBIX YKU3HEHHBIX BBITIONIHCHYE 3aJaHMid
CHTYyallsiIx IIPOMEKYTOUHOU
OK 04. OddexTusHo | Pasnen 2. Temsr 2.1.,2.2., 2.3. aTTecTaluu
B3auMOJIeiicTBOBaTh M paboTath | Pasnen 3. Temsr 3.1., 3.2., 3.3.
B KOJIIICKTUBE U KOMaH/AE Pasnen 4. Teme1 4.1.,4.2., 4.3
Paszmen 5. Temrr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1.
Pazmen 7. Temsr 7.1, 7.2, 7,3
OK 05. OcymectBisate ycTHyto | Pazmen 1.
U NUCBMCHHYI0 KOMMYHMKALMIO | Pasnen 2. Temsr 2.1., 2.2., 2.3.
Ha  TOCYIapCTBEHHOM  A3BIKE | Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Poccuiickoi ®denepaunn C| Pasnen 4. Tempr 4.1., 4.2., 4.3
Y4ETOM 0COOEHHOCTEH
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Pasznen 5.
Pasnen 6.
Paznmen 7.
Paznen 8.

Temr1 5.1.,5.2., 5.3.

Tema 6.1.
Temnr 7.1,7.2,7.3
Tema 8.1

COLIMATILHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKpYy>Karoleu
cpensl, pecypcocOepekeHHIo,
MIPUMEHSATH 3HAHUS 00
HU3MCHCHUHN KJIMMATa, MPUHIUIIBI
OCpEKITUBOTO MIPOM3BOJICTBA,

3¢ (eKTHBHO  JCWCTBOBAaTH B
YPE3BBIYANHBIX CHUTYAIUSIX

Pazgen 2.
Pazgen 3.
Pasznen 4.
Pasznen 5.
Paznmen 7.
Paznen 8.

Temr1 2.1., 2.2., 2.3.
Temsr 3.1., 3.2., 3.3.

Temer 4.1.,4.2.,4.3

Temn1 5.1.,5.2., 5.3.

Temnr 7.1, 7.2
Tema 8.1
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