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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JUCIHUIIVIMHBI YII.13 ®DU3UKA

1.1. OGnacTtb npuMeHEeHUs paboyueil mporpaMMbl

PabGouass mporpamMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammsel B cootBeTcTBUU ¢ PI'OC CIIO no cnenumansaoctu 09.02.11 Pazpabotka
U YIIpaBJICHUE MIPOrPaMMHBIM 00€CTIeYeHUEM.

1.2. Mecto puctumuasl B cTpykrype TITTCC3:
OIl. OGuieo6pazoBarebHas MOATOTOBKA

VII. YueOHble ipemMeTh

VII.13 ®usnka

1.3. lenm w 3amaym AUCIUIUITMHBI — TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS
JUCITUTUTUHBI.

Conepxanve mporpaMMbl  0011€e00pa3oBaTeIbHON  AUCHUIIIMHBL  Du3uka
HaIpaBJICHO HA JOCTHXKEHHE CIEAYIOMIMNX HeJe:

—  (¢opMupoBaHue y OOy4YalOIMMUXCA YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUf,
3HAYMMOCTH (PU3WYECKUX 3HAHUM JUIsI COBPEMEHHOTO KBATH(UIIUPOBAHHOTO
CIIEIUAIMCTA MPU OCYIIECTBICHUH €T0 MPOo(heCcCUOHATBHOM NeATeIbHOCTH;

—  (dopMHpOBaHHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

—  OBJAJCHUE cnenuduuecKon CUCTEMOM bu3MYeCKUX  TIOHSTHH,
TEPMHUHOJIOTHEN U CUMBOJIMKOM;

—  OCBOCHHE OCHOBHBIX (PM3UYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

—  OBJIaJICHME OCHOBHBIMM METOJAaMH HAYYHOTO TIO3HAHUS TPHUPOJBI,
UCIIOJB3YyeMbIMU B (u3uKe (HAOJIOAEHUE, OMHCAaHUE, W3MEPEHUE, BBIJIBIKCHUE
TUIIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

—  OBJAJICHHE YMEHUAMH 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBICHSTH
MOJIyYEeHHbIC PE3yJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXKIY (U3UYECKUMU
BEJIMUYMHAMH B HAOJII0JIJa€MOM SIBJICHUU, J€JIaTh BBIBOJII,

—  (¢opMupoBaHHWE yMEHHUS pemiaTh (U3NYECKHUE 3aJlauyd pPa3HBIX ypOBHEU
CJI0KHOCTH;

—  pa3BUTHE NO3HABATEIbHBIX HMHTEPECOB, MHTEJJICKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce MPUOOPETEHUS] 3HAHUM C KCMOJb30BAHUEM Pa3IMUHbBIX
HMCTOYHMKOB WH(POPMAIIMHA U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJOTUI; YMEHUI
dbopmynupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHUIO K
busndeckoit nHPpopMaIuy, OJTy4aeMON U3 PA3HBIX HCTOYHUKOB;

—  BOCIHTaHUE YYBCTBA FOPJIOCTHU 32 POCCUUCKYIO (DU3UUYECKYIO HAYKY.



OcBoenue kypca O]l «®usuka» npearnogaraeT perieHne ciIeIyolnx 3a1a:

—  mpuoOpereHHMEe 3HAHMW O (PYHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAaX,
JeKalMX B OCHOBE COBPEMEHHON (M3MYECKOM KapTUHBI MHUPA, MPUHIUIIOB
JCHCTBUSI TEXHUUYECKUX YCTPOMCTB M IMPOU3BOJCTBEHHBIX IMPOIIECCOB, O Hambojee
BaXXHBIX OTKPBITUSAX B 00JACTH (PU3MKHM, OKA3aBIIMX OIpEAessIollee BIUSHUE HA
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

—  MOHUMaHHE (U3MYECKON CYIIHOCTH SIBJICHH, MPOSBISIONIMXCS B pPaMKax
IIPOU3BOJICTBEHHON AESTEIBbHOCTH;

—  OCBOCHHME CIOCOOOB HCIOJIb30BaHUA (DU3MUECKUX 3HAHUM ISl PEIICHUS
OPAKTHUECKUX U TPO(ECCHOHANBHBIX 3a7]a4, OOBACHEHUS SBICHUN MPUPOJIBI,
IPOU3BOACTBEHHBIX M  TEXHOJOTMUYECKHX TMPOLECCOB, MPUHIUIOB JEHCTBUSA
TEXHUYECKUX NMPUOOPOB U yCTPOUCTB, oOecneueHnst 0€30acCHOCTH MPOU3BOACTBA U
OXpaHbI IPUPOJIBL;

—  (¢opMupoBaHME  yYMEHUW  pemarh  y4eOHO-TIPAKTUYECKUE  3a/Jaduu
buznyeckoro cogepx aHus ¢ yu€Tom npodeccuoHalIbHON HAIIPaBICHHOCTH;

—  IIpUOOpETEHHUE OIbITA ITO3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 3a7auu
U peuiaTh MpoosieMbl ¢ y4ETOM MPOPECCHOHANTBHON HAPABIECHHOCTH;

—  (¢opMupoBaHWE YMEHUW WCKaTh, AaHAJIU3UPOBATH U  00pabdaThIBaThH
buznyecKyro HHPOPMAIHIO C YIETOM MPOoPeCcCHOHATBHON HAPaBICHHOCTH;

—  TIOATOTOBKA OOYYAIOIIUXCS K YCTIEITHOMY OCBOCHHUIO TUCITUIUINH U MOTyJeH
npohecCHOHANBLHOTO IUKIIA: (OPMUPOBAHNE Y HUX YMEHHM U OIBITAa JESTEIBHOCTH,
XapaKTepHBIX I mpodeccuid / TOMMKHOCTEH CIyXKalluX WM CIEeIUATbHOCTEH,
MOJTy4aeMBbIX B TIPO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX OPTaHU3AIINIX;

—  NOAroToBKa K  (opMupoBaHUIO OOIIMX  KOMIETEHIWH  Oyayuiero
CHelMaICTa: CcaMooOpa3oBaHWs, KOMMYHMKAI[MH, TMPOSBICHUS TPa)KIaHCKO-
MATPUOTUYECKON MO3ULHUM, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTAaHAAPTHOM U
HECTaHJIAPTHON CUTYyalHsIX, MPOCKTUPOBAHUS, TPOBEICHUS (PU3NICCKUX U3MEPCHHH,
3¢ (PeKTUBHOrO U 6€30MaCHOr0 MCMOIB30BAHUS PA3TUYHBIX TEXHUYECKUX YCTPOICTB,
cOOJIIOJIEHNs MPaBWJI OXpaHbl Tpyna Opu padore ¢ (uzmyeckumu npudOpamMu u
000pyI0BaHUEM.

OcoOeHHOCTh (OPMHUPOBAHUSI COBOKYMHOCTH 3a/ad U3y4eHUs (GU3MKH IS
CUCTEMBl  CpEJHEro  MpogecCHOHANbHOrO  00pa3oBaHUS  3aKjlO4aeTcs B
HEOOXOJMMOCTH peali3allud MPOPECCUOHATbHON HAMPABIEHHOCTH peIIaeMbIX
3aj1a4, yu€Ta 0coOeHHOCTeH cPepbl AeATeTbHOCTU OyAYIINX CIEIUAIUCTOB.

B pe3ynpTaTe 0CBOCHHS JUCHUILIMHBI 00y4arOIIUICS 10JIKEeH 3HATD!

—  CMBICJI IOHATHI: PU3NYECKOE ABIICHUE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO,
B3aMMOJICICTBHE, 3JIEKTPOMAarHUTHOE TMOJE, BOJHA, ()OTOH, aTOM, aTOMHOE SAPO,
MOHU3HUPYIOIINE U3ITyUEHUS;



—  cMbICT (PU3MYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca, Cuila, UMITYJIbC,
paboTa, MexaHMuecKas dHEprusi, BHYTPEHHsSI dHEprusi, aOCOJIOTHAs TeMIlepaTypa,
CpelHssl KWHETHYECKas DSHEPrus YacTUL[ BEIIECTBA, KOJWYECTBO TEIUIOTHI,
AJIIEMEHTAPHBIN MIEKTPUYECKUN 3apsL;

—  cMmbIcl  (U3MYECKUX 3aKOHOB KJIACCMYECKOM MEXaHHWKH, BCEMHUPHOIO
TATOTEHUs, COXPAHEHUsS DHEPrUU, UMIIYJIbCA U  DJIEKTPUYECKOTO  3apsna,
TEPMOJMHAMUKHU, FJIEKTPOMArHUTHOM HHIYKIINH, PoTodPdekTa;

—  BKJIAJL POCCHUMCKHMX U 3apyOeXHBIX YYEHBIX, OKAa3aBIIUX HaMOOJbIIEEe
BIIUSIHUE HA pa3BUTHE (DUBUKY;

B pe3ynpTaTe 0CBOCHMS TUCIUILIMHBI 00YYarOIIUNACS H0J2KeH YMeTh:

— MPOBOAUTH HAOIIO/IEHNUS, TFIAHUPOBATH U BHITIOJIHATH SKCIIEPUMEHTHI,

— BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIEIH,

—  NOpPUMEHSTh MOJY4YEHHble 3HaHUA 10 (Qu3uke [ OOBSICHEHUs
pa3zHoOOpa3HBIX (PU3NUYSCKUX SIBJICHUM U CBOMCTB BEILICCTB;

—  TPAaKTUYECKH UCTOJIb30BaTh (PU3MUECKHUE 3HAHUS;

—  OIICHMBATh JOCTOBEPHOCTH €CTECTBEHHO-HAYUHOI HH(pOpMaLINu;

—  HUCHOJIb30BaTh NPHUOOPETEHHbIE 3HAHUS W yMEHUS JUIsl  pelleHus
NpPaKTUUYECKUX  3aJad  IOBCEJHEBHOM KHU3HHU, oOecreueHuss 0e30MacHOCTH
COOCTBEHHOW  JKM3HHM, PALMOHAJIBHOTO  NPHUPOAOINOIL30BaHUS M OXpaHbl
OKPYKarOIIEU CPEIBI.

—  OIUCHIBATh U OOBSICHATH (PU3NYECKUE SIBICHUS U CBOMCTBA TEJ: CBOMCTBA ra30B,
KUJKOCTEM W TBEPABIX TEJ; BJIEKTPOMArHUTHYIO HWHIYKILHIO, PacHpOCTpAHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; U3JIyYECHHUE M IOIVIOIICHUE CBETA
aToMoM; GoTO3(hPexT;

—  OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPUH;

—  JIeTIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIbHBIX JAHHBIX;

—  [PUBOJUTH MPUMEPHI, MMOKA3bIBAIOLINE, YTO: HAOJIIONECHUS U IKCIEPUMEHT
SBJIAIOTCS. OCHOBOW JIJISl BBIABMIKEHHUS THIOTE3 M TEOPUM, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hHU3MYECKass TEOpUs AaeT BO3MOXKHOCTb
OOBACHITh M3BECTHBIC SABJIICHHUSI TPUPOJAbI U HaydHbIe (DAKThI, MPEICKA3BIBAThH €IIE
HEU3BECTHBIC SABJICHUS;

—  TPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIb30BaHUS (PU3MUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJAMHAMUKHU U SJIEKTPOAUHAMUKH B SHEPTETUKE; PA3TUUHBIX
BUJIOB 3JIEKTPOMArHUTHBIX M3JIYYEHUH [JIs1 Pa3BUTHS PAguo W TEIEKOMMYHUKAIUH,
KBaHTOBOW (PU3MKU B CO3JaHUU SIACPHON SHEPTEeTUKH,Ia3EPOB;

—  BOCIPUHHMMATh M Ha OCHOBE TIIOJYYEHHBIX 3HAHUM CaMOCTOSITEIIBHO
orleHWBaTh HWH(OpMaIuoo, coaepxkamyocs B coodmenmsix CMU, Hurtepnere,
Hay4YHO-TIOMYJISIPHBIX CTAThSIX.



- INPHUMCHATD IMOJTYUCHHBIC 3HAHWA JJIA PCILICHUS (bI/IBI/I‘ICCKI/IX 3aaad,

—  ompeaenarh xapaktep (usnmueckoro mporecca 1o rpaduky, Tabiuie,

dbopmye;

—  U3MEpATH P PU3NYECKUX BETUYMH, PEJCTABIAS PE3YJIbTAThl UBMEPEHUN C
YYETOM UX ITOTPEIIHOCTEM.

1.4. KomauuecTBO 4acOB Ha OCBOEHUE AUCIUAIUINHEL:

MaxkcumanbpHOU yueOHOU Harpy3ku oOydatomerocst 118 vacos, B ToM uucie:

— oOs3aTenbHasl ayauTopHas yueOHas Harpy3ka (Bcero) 68 wacoB, M3 HHUX

npakTuyeckas pabora — 36 4acos.

— caMocTosTeNbHas pabota — 50 4acos.

1.5. Ilnanupyemsie

pe3yJIbTATHI

OCBOCHMH

o01e06pazoBaTenbHON

nucuuiInHel B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoe ®I'OC COO.

Kon IInanupyemMble pe3yJbTaThl OCBOEHHS MPOrPaMMBbI MO AUCHHUILIMHE

U HAUMEHOBaHUe

(popmupyembIx Oo0mmue JAucuunimHapHble

KOMIIEeTeHIH I
OK  01. Brei6upats | JInaHOCTHBIE pe3yIbTaThI noiokubl | [TP6 1. CdhopmupoBaHHOCTH
CHOCOOBI pelIeHus 3a7ad | OTpaXkaTb B YaCTH TPYIOBOTO BOCIIUTAHUS: | MIPEICTABICHUM 0 ponu
npodeccroHanbHOI - TOTOBHOCTh K TpPydYy, OCO3HaHHE | U MecTe (PU3UKU U aCTPOHOMHUU
IEeATENbHOCTH LIEHHOCTH MacTepCTBa, TPYI0I00HE; B COBPEMEHHOMN Hay4HOU
MPUMCHUTCIIBHO - TOTOBHOCTH K AaKTHBHOH ACATCIIbBHOCTU | KAPTHUHC MHpa, 0
K Pa3IUYHBIM | TEXHOJIOTHUYECKOM crcTeMoobpasyromeit ponu
KOHTEKCTaM u COLIMAJIbHOU HaNpaBJICHHOCTH, | PU3UKU

CHOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATD
U CaMOCTOSITENIbHO  BBIMOJHATH TaKylo
NesITeNIbHOCTD;

- HUHTEpeC K  pa3IU4HbIM
npodeccuoHanbHOM 1eATENbHOCTH,

chepam
- TOTOBHOCTH U  CHOCOOHOCTh K
00pa3oBaHHIO

U caMO00Opa30BaHUIO HA TIPOTSHKCHUU BCEU
JKU3HH;

MeTtanpeMeTHbIE PE3YJIbTAaThl  JIOJKHBI
OTpaXkaTh:

OByaseHue YHHBEPCATBHBIMA YYCOHBIMH
[M03HABATENbHBIMU JICHCTBUSIMH:

a) 0a30BbI€ JOTHYECKHE IEHCTBHS:
CaMOCTOSITEILHO (hopMyIIMpOBaTh u

aKTyaJTM3UpPOBAThH npoOiemy,

B pa3BUTHU €CTCCTBCHHBIX HAYK,

TEXHUKHU u COBpPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJI€
POCCHICKMX W  3apyOeKHBIX

YUYCHBIX-(U3UKOB B Pa3BHUTHE
HayK{; MOHUMaHue (uznyeckon

CYILHOCTH HaOII0TAEMBIX
SIBJICHUI MHKPOMHUDA,
MaKkpomupa u MErammpa;

MMOHUMAHHUE POJH ACTPOHOMHUH
B TPAKTUYECKON ACATEIHHOCTH
naJbHEUIIEM
Hay4YHO-TEXHUYECKOM DPA3BUTHH,

YyeloBeKa WU
ponu buzukn
B (opMupOBaHUM Kpyroszopa u
(YHKIIMOHATBHONH T'PaMOTHOCTH




paccMaTpuBaTh c€C BCCCTOPOHHC;
YCTaHaBJIMBATb CyH.IGCTBGHHbeI IpU3HAK
HIJIN OCHOBaHHA

JIIsL CpaBHCHHA,

KJIacCU(UKALIUN u 0000111eHN;
OTIPECIIATE S JeATEIHbHOCTH, 3a1aBaTh
napaMeTpsl u

X JIOCTHIKEHHSI,

3aKOHOMCPHOCTH u

KpUTEpUU

BBIABIISTH
IIPOTUBOPEUUA
B pacCMaTpUBAaEMBIX SBIICHUAX
6) 0a30BLIE UCCIIEN0BATEIILCKHE JEHUCTBHUSL:
- BJIAJICTH
HUCCIIEI0BATENbCKON u
JEATEIIbHOCTH,

HaBBIKAMH y4eOHO-
MPOEKTHOM
HaBBIKAMU  pa3pelICHUs
npobiuem;

- BBIABJIISAATH IMPUYNHHO-CJIICACTBCHHBIC

CBA3M W  aAKTyaIM3UpOBaTb  3ajaugy,

BBIJIBUTaTh  TUIOTE3y €€  pEIICHHUS,
HaXOJUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBa
CBOMX YTBEP)KIEHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS;

- aHAJM3HPOBATh IIOJyYEHHBIE B XOJE
pelIeHus 3aaul pe3yabTaThl, KpPUTUYECKU
OLICHUBATh

nx AOCTOBCPHOCTD,

HpOFHO3I/IpOBaTb N3MCHCHHC B HOBBIX
YCIIOBUSX;
- YMGTB HepeHOCI/ITb 3HAHUA B
MO3HABATEIPHYIO W MPAKTHYECKYIO YaCTH
JKU3HEIEATENHHOCTH;

- YMETh UHTCTPUPOBATH 3HAHMS U3 PAa3HBIX
MPEAMETHBIX 00J1acTei;

- BbIABHUI'aThb HOBBIC HJCH, Hpe;[naraTL
OpI/IFI/IHa.HI:HBIG IIoAXOAbI N peH_IeHI/I}I;
CIIOCOOHOCTD

- IMPOSBJIATH ux

HWCIOJB30BAHUS B II03HABAaTCIBLHON U

COIIMAJIbHOW MPAKTUKE

YeJI0BeKa ISt pereHus
MPAKTUYECKHX 33/1a4;

IMP6 2. CdopmMHupOBaHHOCTH
YMEHUH pacmo3HaBaTh
buzmveckue SIBJIICHHS
(iportecchr) u OOBSICHATH
UX Ha OCHOBE H3yYEHHBIX
3aKOHOB, paBHOMEpHOE
u PaBHOYCKOPEHHOE
MIPSAMOJIMHEHOE JIBHKEHUE,
cBOOOHOE MaJicHue Tell,
IBIDKEHHE IO  OKPY)KHOCTH,

WHEPIUs, B3aUMOJCHCTBUE T,

KoJIebaTeIpHoe JIBHIKECHHE,
PE30HAaHC, BOJIHOBOE JIBUYKEHUE;
muddy3us, OpOyHOBCKOE
IBUKEHHE, CTpOCHHE
KUJIKOCTEH W TBEPABIX TEII,
U3MEHEHHe o0beMa Ten Npu
HarpeBaHUU (oxmaxaeHun),
TEIJIOBOE paBHOBECHE,
UCIapeHue, KOHJICHCALIUS,
IUIaBJIEHUE,  KPUCTaJUIM3alus,

KUIIEHUE, BIAXHOCTh BO3/yXa,
CBSI3b CpEIHEH KHUHETHUYECKON
3H€pI‘I/II/I TCIIJIOBOT'O ABUXKCHUS

MOJIEKYJI c abCcoMIOTHOM
TEMIIEPaTypOH, [IOBBILLICHUE
JaBJIEHHUd  Tra3a IpuU  €ro
HarpeBaHuu

B 3aKpBITOM COCyZAE€, CBS3b

MEXKy TTapaMeTpaMH COCTOSIHUSA
rasza B H30MPOIIECCaX;
3JIEKTPU3ALHS Te,
B3aUMOJICICTBHE 3apsI0B,
HAarpeBaHUE  NPOBOJHUKA  C
TOKOM, B3aHMMOJCHCTBHUE
MAarHuTOB,  BJEKTPOMAarHUTHas
WHIYKIHUA, NEUCTBHUE
MarHUTHOTO TOJI Ha TPOBOJHUK
c TOKOM
3apsi,

SJICKTPOMArHMTHBIC KoJeOaHus

u JBYOKYILIAKCS
U BOJHBL,  MPSMOJHMHEIHOE

pacnpocTpaHeHue CBETa,




OTpaXCHUC, MMpCIOMJICHHUC,

uHTEephEepeHIys, nudpakus
u HOJISIPU3AIUS CBeTa,
JHCTIepCUs CBETa;

dbotoanekrpuuecknii A dexr,
CBETOBOC JaBJICHUE,
BO3HHKHOBCHHE  JIMHCHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,
€CTECTBCHHAass U HMCKYCCTBEHHAS
PaMOaKTUBHOCTD;

I1P6 3. Bnanenue
OCHOBOITOJIararOIIUMH
(GUBUYECKUMU ~ TIOHATUSIMA U
BEIIMYMHAMH,
XapaKTEPUIYIOITUMHU
buznveckue MPOIIECCHI
(CBSI3aHHBIMH C MEXaHHUYECKUM
JBIKEHHUEM, B3aHMOJCHCTBHEM
Tell, MEXaHUYCCKUMHU
KoJIcOaHMSIMM M BOJIHAMH;
aTOMHO-MOJICKYJISPHBIM
CTPOCHHUEM BEIIIECTBA,
TETUIOBBIMH MPOIIECCaMU,
INEKTPUYECKUM W MarHUTHBIM
MOJISIMU, DJIEKTPUUECKUM TOKOM,
ANEKTPOMATrHUTHBIMH
KoJIcOaHMSIMM M BOJIHAMH;
ONTHYCCKUMHU SIBJICHUSIMU,
KBAaHTOBBIMH SIBJICHUSIMH,
CTPOCHHEM aToMa M aTOMHOTO
snpa, PaIOaKTUBHOCTHIO);
BJIaJICHHE OCHOBOIIOJIATAFOIIUMH
ACTPOHOMUYECKUMH TTOHSATHSIMH,
ITO3BOJISTFOIIIMMHU
XapaKTepU30BaTh MIPOILIECCHI,
MPOUCXOASANINE Ha 3BE3/1aX, B
3BE3HBIX cucTemax,
B MEXTaJIaKTUUYECKOH  Cpene;
IBIOKCHHUE  HEOECHBIX  Tell,
SBOJIIOIHIO 3Be3] U BeeneHHoi;
I1P6 4, Biagenue
3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPHUSIMU (3aKOH BCEMHPHOTO
tarotenus, I, II u III 3akoHEBI
Herorona, 3akoH coxpaHeHUs




MEXaHUYECKOM BSHEpPruM, 3aKOH
COXpaHEHUs UMITYJIbCa,
MPUHIUIT  CYNEPHO3ULIMA  CHUJI,
TIPUHIIHIL PaBHOIPAaBHOCTHU
MHEPLHATBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOEHUSI BEILECTBa,
ra3oBbl€ 3aKOHBI, MEPBBIA 3aKOH
TEPMOTUHAMUKY; 3aKOH
COXpPAHEHHUS  DBJIEKTPUYECKOTO
3apsana, 3akoH Kynona, 3akoH
OMa miist yyacTka LIEeNH, 3aKOH
OmMma TUIA IIOJIHOU
AJIEKTPUYECKOM  1EMH, 3aKOH
Hxoyna -  JleHuma, 3akoH
ANEKTPOMArHUTHOM HMHIYKIUH,
3aKOH COXpaHEHUsi SHEpPruw,
3aKOH IIPSIMOJIMHEMHOTO
pacmpocTpaHEHHUsI CBETa, 3aKOH
OTpaXKEHUS CBETa, 3aKOH
MpEJIOMJICHUS ~ CBETa;  3aKOH
COXPAaHEHUS DHEPIUH, 3aKOH
COXpAaHEHUS UMIYJIbCa, 3aKOH
COXPAaHEHUS  DIIEKTPUYECKOIO
3apsia, 3aKOH  COXpaHEHHs
MacCOBOTO 4YHUCJa, TOCTYJIaThl
bopa, 3akoH pagUOAKTUBHOIO
pacrnajia); YBEPEHHOE
WCIIONBb30BAaHUE  3aKOHOB U
3aKOHOMEPHOCTEH Mpu aHaIHu3e
(bu3mIecKux SIBJICHUIA u
MIPOLIECCOB;

[IP6 6. Bimanenne OCHOBHBIMHU
METOJaMH Hay4yHOI'O MO3HAHWS,
UCTONIb3YeMBIMH B (DUBHKE:
MIPOBOJIUTH psiMbIe u
KOCBEHHBIE U3MEpPEHUS
(UBUYECKUX BEITUYHH, BBIOHpas
ONTUMAJIbHBIN croco6
U3MEpeHus U UCIOJB3YS
U3BECTHBIE  METOAbl  OLICHKHU

MOrPENIHOCTEN M3MEPEHU,
IIPOBOAUTD UCCIIEJOBaHHE
3aBUCHUMOCTEMN du3nueckux
BEJIMYMH
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C  HCIIOJIb30BAHHEM  TPSIMBIX
WU3MEPEHUH, OOBSICHATH
MOJTy4EeHHBIC pe3ynbTaTHI,
UCTIONB3YST (PU3UYECKUEe TEOpHH,
3aKOHBI W TIOHSTHS, W JIEJNaTh
BBIBOJIBI; COOJIIOATh TpaBHIIa

0e30macHOTO Tpyna npu
MPOBEICHUU HUCCIIEIOBAaHNN
B pamkax y4eOHOTO

SKCHEpUMEHTa U y4eOHOo-

HUCCIIEN0BATEILCKOM
NEITEIbHOCTHU c
HUCIIOJIL30BAaHUEM M (HPOBBIX

W3MEPHUTEIIBHBIX  YCTPOUCTB U
J1ab0paTOpHOTO 000PYTOBAHUS,
c(hOpMUPOBAHHOCTH
MpeICTaBICHUI

0 METOJax MOJIYUYCHHUs Hay4HBIX
ACTPOHOMUYECKUX 3HAHUM;

I[mP6 7. CdopMUpOBaHHOCTH
YMEHHS  peuiaTh  pacyeTHbHIE
3aJa4yd € SBHO  3aJaHHOU
buzmveckoit MOJIEJIBIO,
WCTIONB3YS (PU3MUECKHE 3aKOHBI
W TIPUHIUIIBI; HAa  OCHOBE

aHanm3a YCIIOBUS 3a/1a9mn
BBIOMPATh (PU3NYECKYIO MOJIEIb,
BBLIEIATD buznueckue
BEJTUYUHBI u bopMyIbI,
He00X0INMBIE

IUIE €€ peIIeHHs], TPOBOAHTH
pacueTsbl " OILICHUBATh
peaTbHOCTh MOJTyYEHHOTO
3HAYEHUS buznueckoit
BEJIMYUHBI; pemarhb
KaueCTBEHHBIC 3a/1auu,
BBICTpauBasi JOTUYECKHU

HEMPOTUBOPEUUBYIO  IIETIOUKY

paccyXIeHuit
C Omopoll Ha  HM3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH

1 (pU3UYECKUE SIBIICHUS

OK 02. MHcnonb3oBars | JInuHOCTHBIE pe3yJIbTaThI

COBpPCMCHHBIC CPCACTBA | OTpAXKATh B YaCTU LNCEHHOCTU HAYYHOI'O

IIO3HaHUA:

I[IP6 5. VYMeHue y4uTHIBATh
TPaHHUIIBI PUMCHEHHS
U3y4CHHBIX bu3rueCcKuX




" UHTEPIpETALNU
uHpOopMaIuu

u MH(POPMAaLMOHHbIE
TEXHOJIOTUU

IJISL BBIITOJTHEHUS 3a7ad
npodeCcCuOHATBHON
IEATeNbHOCTH

- c(OPMHUPOBAHHOCTH  MHPOBO33PEHHUS,
COOTBETCTBYIOIETO

YPOBHIO Pa3BUTHUSI HAYKU B OOIICCTBEHHOMN

COBPEMECHHOMY

IIPAKTUKH, OCHOBAaHHOIO Ha JMajore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa
B MOJIUKYJIbTYPHOM MUDE;
- COBEpUICHCTBOBAHME  SI3BIKOBOM U
YUTATEIbCKOM KYJNbTYpbl Kak CpeicTBa

BSaHMOHeﬁCTBI/IH MCKOY JJFOOAbMU )41
IMO3HAaHUWA MHPaA;
MeTaHpeI[MeTHBIe PE3YIbTAaThl JOJIKHBI
OTpaXKaTh:

OBnajieHre yHUBEPCATbHBIMU YUICOHBIMU
MO03HABATEIBHBIMH JICHCTBUSIMHU:

B) pabota ¢ uHpopmaImei:

- BJAueTh

HaBBIKaMH IMOJIYUYCHUA

uHbOpMAlMM W3 HUCTOYHUKOB Pa3HBIX

TUIIOB, CaMOCTOSATCIBHO OCYHICCTBJIATH

MOWCK, AaHallu3, CHUCTEeMAaTH3AIHI0 |
MHTEPIPETANI0O UHPOPMALUU Pa3TMYHBIX
BUJIOB U ()OPM TIPEICTABICHHS,
- UCIIOJIh30BATh cpexncTa
nH(pOPMaITMOHHBIX

U KOMMYHHKAIIHOHHBIX TEXHOJOTHHA B
peICHUU KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OpPTraHU3alIMOHHBIX
TpeboBaHU

3aa4 C  COOJIOIECHUEM

SpPTrOHOMMUKH, TCXHUKHU 6€3OHaCHOCTI/I,

TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX
HOpM

n OTUYCCKUX HOPM,

nH(pOpMaMOHHOHN 6€30MacHOCTH

MOJICJICH: MaTepuanbHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA,
HIcaAILHBIN ras; MOJEIHN
CTPOECHUSI Ta30B, KUIKOCTEU U
TBEPIBIX TEN, TOYEYHBII
ANEKTPUYECKUN 3apsij, saepHas
MOJENIb ~ aTOMa,  HYKJIOHHas
MOJENIb aTOMHOIO sjpa MpH
penieHny (GU3NYECKUX 3a1ad;

ImP6 9.

COOCTBEHHOM

CdhopmupoBaHHOCTH
MO3UIIUU
[0 OTHOUICHHIO K (uznyeckon
nHpopManuu, TMoay4aeMol u3
pasHbBIX HMCTOYHUKOB, YMEHHH
HCIIOTh30BaTh udpoBkIe
TEXHOJIOTUU s MIOUCKA,
CTPYKTYpUPOBaHUS,

MHTEpIpeTauu u
NpeACTaBIeHUs  y4eOHOH U
Hay4HO-IIOIYJIIPHOI

uH(pOpMAaLUY; Pa3BUTHE YMEHUI
KPUTHYECKOTO aHaIM3a

mory4aeMoi nHGopMaIuu

OK 03.
u peann30BbIBaTh

[ImanupoBaTh

cOOCTBEHHOE
npodeccuoHaIbHOe

" JIMYHOCTHOC pPa3BHUTHUC,
HpeIIPUHAMATEIBCKYIO

NesITeNIbHOCTD
B npodeCcCHOHATbHON
chepe, WCII0JTh30BaTh
3HaHUS 10 IIPaBOBOM
" ¢buHaHCOBOI
IPaMOTHOCTH

B pa3IMYHBIX

JImgyHOCTHBIE PE3YIbTATHI JOJIXKHbBI

OTpaxaTb B qaCTu AYXOBHO-
HPaBCTBCHHOI'O BOCIIUTAHUA:

- CIIOCOOHOCTH OIICHWBATh CHUTYaLUIO U

MPUHUMATH OCO3HAHHBIE peuieHus,
OpPUEHTHUPYSICh Ha MOpaJbHO-
HPaBCTBEHHbIE HOPMBI
U LIEHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIAJ B MMOCTPOCHHUE
YCTOWYMBOTO OYIyIIETO;

MeramnpeameTHele  pe3ysbTaTbl  JAOJKHBI
OTpaxkaTh:
OBnanenue YHUBEpCaIbHBIMHU

[1P6 9.
COOCTBEHHOM

CdopmMupoBaHHOCTH
MO3UIIUN
[0 OTHOUICHHIO K (usnyeckon
uHbOpMalMY, TOIy4aeMOd U3

pasHBIX HMCTOYHUKOB, YMEHHU
HCII0Th30BaTh udpoBkIe
TEXHOJIOTUU L TIONCKaA,
CTPYKTYpUPOBaHWUS,

WHTEPIpETAINN "
NpeACTaBIeHUs  y4eOHOW U

Hay4HO-IIOIYJIIPHOI
uH(pOpMAaLUY; pa3BUTHE YMEHUHN

KPpUTHYCCKOI'O aHajm3a
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JKU3HCHHBIX CUTYalluAgX

PETYIATUBHBIMU JICHCTBUSIMH:
a) CaMOOpraHu3alys:

- CaMOCTOSITEITLHO OCYIIECTBIISATh
MO3HABATENIBHYIO JESATEILHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh W (HOPMYITHPOBATH
cOoOCTBEHHBIC 3a/1aud B 00pa30BaTEIHHOU
NesITeIbHOCTH

Y )KM3HEHHBIX CUTYyalUsIX;

- CaMOCTOSATEIHHO

COCTaBJIATH IJ1aH

POOIeMBI

pecypcos,
BO3MOKHOCTEN "

pelIeHuUsI
C  yderoMm
COOCTBEHHBIX

UMCIOIIIUXCA

MPEOYTEHHUI;

0) CaMOKOHTPOJIb:

WCIIONh30BaTh TMPUEMBbl pedICKCHH IS
OIICHKH CHTYyalldd, BBIOOpAa BEPHOTO
perieHus;

- YMCTb OICHHUBATH PUCKHU U CBOCBPCMCHHO
MNPpUHUMATh PCIICHUSA 110 UX CHUKCHUIO

noJjry4aeMoi nHpopmanuu

OK 04. DddexrtuBHO
B3aUMOJCHCTBOBATh

" paboTtath
B KOJJIEKTUBE
M KOMaHJe

JInyHOCTHBIE PE3YIbTAThI JOJIDKHBI
OTpaXXaTb B YaCTW LECHHOCTH HAY4YHOI'O

IIO3HAaHUA:

-OBJIaJICBaHUE HaBBIKAMH y4eOHO-
HCCIIETOBATEIBCKOM, MPOEKTHOMN u
COLIMAJIbHOM JeSITeIbHOCTH,
MeranpeaMeTHbIe Pe3yNbTaThl  AOJKHBI
OTpaxaTh:

OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMHU JCHCTBUSIMH:
0) COBMECTHasl IeATEIIbHOCTb:

- MMOHUMATh u HCIIOIL30BaTh
MPEUMYIIECTBA KOMaHIHOMH

Y UHIUBHUIYIBHOU paOOTHI;

- BBIOMpAaTh TEMAaTUKy U  METOJBI
COBMECTHBIX JIeVCTBUI
C yyeroM  OOMMX  HUHTEPECOB U
BO3MOKHOCTEH KaXJ0ro YjieHa
KOJIJICKTHBA;

- MPUHUMATh e COBMECTHOM
NeSATeIIbHOCTH, OpraHU30BHIBATH u
KOOPAMHHPOBAaTh  JIEUCTBHSI 1O €€

JIOCTHDKCHMIO: COCTaBJIATH IJIaH ACHCTBUH,
pacrpenenarb pojad C Y4YETOM MHEHHM
o0CyXIaTh

Y4aCTHHUKOB, PE3YyIbTAaThL

COBMECTHOI paboThI;

I1P6 10. OBnageHne yMeHUAMHU
paboTtarth B rpy1mre
C  BBINOJHEHUEM  Pa3IUYHbIX
COIMAIBbHBIX poinei,
IUIAaHUPOBATh PaboTy TPYIIIIbI,
panroHaIbHO pacnpenensTb
NesTeIbHOCTh B HECTAHAAPTHBIX
CUTYyalUsX, aJIeKBAaTHO
OLIEHUBATh BKJAJ KaXXJOTO W3
Y4aCTHUKOB TpyHIbI
B pELIEHHE paccMaTpuBaeMoi

POOIIEMBI
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-OIICHUBAaTh KayeCTBO CBOETO BKJIAAa U
KaX/I0TO YYacTHHKAa KOMaH/AbI B OOLIMiA
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
OBnanenue YHUBEpPCAIbHBIMU
PETyISTUBHBIMH JICHCTBHSIMMU:

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- TpUHUMATH apryMEHTBI

IpYTUX JIOACH NMpHU aHalM3€ pPe3ylbTaToB

MOTHUBBI H

NS TEIbHOCTH
OK 05. OcymectBiars | JInuHOCTHBIE pe3yiabTaThl nomwkuel | [IP6 1. CdopmupoBaHHOCTH
YCTHYIO U IHCBMEHHYIO | OTpaXkaTb B 4acTH  3CTETUYECKOTO | MPEICTABICHUN 0 ponu

KOMMYHUKAIIUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C Y4E€TOM OCOOCHHOCTEH
COLIMAJILHOTO u

KYJIbTYPHOI'O KOHTEKCTa

BOCIIUTAHUS:
- OCTETHYECKOE OTHOIIEHHE K MHUpY,
BKJIIOYasi O3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOro TBOpYECTBa, CIOpTa, TpyJa
1 OOIIECTBEHHBIX OTHOIICHHUIA;

B 00JacTH MATPUOTHYECKOTO BOCIUTAHUS

MPpOABJIATH:
-IICHHOCTHOC OTHOIICHHC K
rocyaapCTBCHHbBIM CHUMBOJIaM,

HUCTOPUYECKOMY U MIPUPOTHOMY HACIICHUIO,
MMaMSATHHKAM, TPAIUIIHSM HapoJI0B
Poccun, noctwxkenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPY/IC;

MeramnpeaMeTHble  pe3ysbTaThl  JOJKHBI
OTpaXkaTh:
OBnanenue YHUBEpPCAIbHBIMU

KOMMYHHKATUBHBIMHA ﬂeﬁCTBHHMHI

a) obmieHue:

- OCYILECTBJIATh KOMMYHHKAIIUA BO BCEX
cdhepax KHU3HU;

- Pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO

U MecTe (U3UKU M aCTPOHOMUHU

B COBPEMEHHOM HAay4YHOH
KapTUHE MUpa, 0
cucTeMooOpa3yromen poJin
(107637041

B pa3BUTHUU CCTCCTBCHHLIX HAYK,

TEXHUKH n COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJe
pOCCHICKMX U 3apyOeXHbIX

YUEHBbIX-(OU3UKOB B Pa3BUTHE
HayKH; MOHUMaHue (HU3NIECKOM

CYIIHOCTH Ha0JIIOJaeMBIX
SIBJICHU MHUKPOMUDA,
MaKpoMHpa u Meramupa;

MOHNUMAHUE POJIM ACTPOHOMUU
B TMPaKTUYECKOU [EATEIHHOCTU
YEeJI0BEKA u JajbHENIIEM
HayYHO-TEXHUYECKOM Pa3BUTHUH,
poyin (107637041
B (OPMHUPOBAHHH KpPyrozopa H

(GYHKIIMOHATIBHOW TPaMOTHOCTH

TOUKY 3peHHUs | YeJIOBEKa s peleHus
C UCTIOJIb30BaHUEM SI3bIKOBBIX CPECTB MPAKTUYECKHX 33124
OK 07. CogeiicrBoBats | JInuHOCTHBIE pe3yiabTaThl nomwkuel | [IP6 8. CdopmupoBaHHOCTH
COXPaHEHHIO OTpakaTb B  4YaCTH  DKOJOIMYECKOIO | yMEHUS IPUMEHSATh
OKpy’Karolien cpeabl, | BOCIUTAHUSA: MIOJTyYEHHBbIE 3HaHUsA s
pecypcocOEpeKeHHIO, - copMUPOBAHHOCTh  AKOJOTUYECKOU | OOBSICHEHUS YCJIOBHI
OPUMEHATh 3HaHUS 00 | KYJIbTYpHI, IIOHUMaHHe BIIMSIHUA | IPOTEKAHMS bu3nveckux

M3MEHEHUU KJIMMaTa,
MPUHIUIBI OEPEXITUBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO

JIENCTBOBATH

COLIMAJIBHO-D)KOHOMUYECKUX IPOLIECCOB Ha
COCTOSIHUE TIPUPOJHOM UM  COLIMAIBHOM
Cpenbl, OCO3HAHUE TTI00aJIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- IIJIaHUPOBAHUEC n OCYIICCTBIICHUC

SIBJIEHUW B TMPUPOAE U I

MPUHATHUS MPaKTUYECKUX
pelleHni B IMOBCEJHEBHOM
JKU3HHA TSt obecnieyeHns

0€30IacHOCTH MPU 0OpaIEHUH C
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B YpE3BbIYANHBIX
CUTYyaLUAX

JEUCTBUA B OKpYXKAIOLIEH Cpeae Ha
OCHOBE 3HAHUA LEJIEeH  yCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTHBHOEC HEIPUATHE JIEHUCTBUIA,
MIPUHOCSIINX BPEJ OKPYXKAIOILIEH cpeie

OBITOBBIMU npubopamu u
TEXHUYECKMMU  YCTPOHCTBaMH,
COXpaHEHUsI 3J10pOBbS U
COOJIIOICHHS HOPM
HKOJIOTMYECKOTO TIOBEJCHUS B

OKpYy>Karoleu cpene;
MMOHUMAaHHe HE00X0IMMOCTH
MIPUMEHECHUS JOCTUKEHHUM

(UMK W TEXHOJIOTUH IS
paLMOHAIBHOTO
MIPUPOAONOJIb30BAHUS
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII.13 PU3UKA

2.1. OO0beM IMCUMIIMHBI M BU/bI YUeOHO# padoThI

Bua yueOHo# padboThl O0bem yacoB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 118
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 68

B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 36
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -

CamocrosTenbHas pabora o0ydaronierocs (BCero) 50
[TpomesxyTouHas arrectanus B popme 3a4er C
OLICHKOH

2.2. TemaTnuyeckuii IVIAH U co/iepP:KaHUE TUCUUIIMHBI

HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bem yacoB| YpoBeHb
pa3fesioB H TeM (J1a0opaTopHbIe Pa0oThl M NPAKTHYECKHE 3AHATHS, OCBOCHHSA
CcaMoOCTOsITeJIbHAs padoTa 00y4arommXxcs,
KypcoBasi pa6oTa (IIPOeKT) (eciu npedycmompeHro)
1 2 3 4

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHMS

Tema 1.1 CoaepskaHue y4eOHOIo MaTepuaJia 2 1,2

Bsenenue @dusuka - Hayka o mnpupozae. Hayunsle meTonbl
MMO3HAHUS OKpYsKarolero Mupa. Posb akcriepumenTa
U TEOpUHM B IpoOllecCE€ IO3HAHUSA IPUPOAIBI.
OkcnepuMeHT B ¢u3uke.  MonaenupoBaHHUe
(bU3MYEeCKUX SIBICHUH W TporeccoB. HayuHbie
rurnote3bl. GU3nuecKkre 3aKOHbI U TEOpHUH. [ paHuIbl
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImn
coorBercTBUs. Pomp u  MecTto  QuU3MKH B
(OpMHPOBAaHUN COBPEMEHHOW HAyYHOH KapTHUHBI
MUpa, B IPAKTUYECKON AESITEIbHOCTH JTHOAEH

IIpakTuyeckue 3aHATHS - -

CamocTosiTeJibHas padoTa 3 1,2,3

Pasznea 2. Mexanuka

Tema 2.1 Coaeprxkanue yuyeOHOIro MmaTepuaJia 2 1,2

Kunemaruka Mexanuueckoe  aBmxkeHue. (OTHOCUTEILHOCTD
MeXaHHYecKoro JaBkeHus. CucremMa oTcyera.
Tpaekropus. Ilepememnienne, CKOpOCTh (CpemHSS
CKOpPOCTh, MTHOBEHHasi CKOPOCTh) W YCKOpEHHE
MaTepualbHOM TOYKH, WX TIPOCKIIMM HA OCH
cucteMbl koopauHaT. CloXeHue NepeMeleHnii u

16



CIIOJKEHUE CKOPOCTEH. PaBHOMepHOE u
PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE JBUKCHHUE.
I'paduku  3aBUCHMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpPEHUs, YT U MEpPEMEIIECHUs MaTepHUaIbHOU
TOYkM oT BpemeHu. CBoOogHOe MajJeHHUE.
Yckopenue ¢BOOOIHOTO aJeHus.
KpuBonuneiinoe NBUDKCHUE. JBmxeHue
MaTepUAIbHON TOYKH MO OKPYKHOCTH. YTJIOBas
CKOPOCTb, JINHEWHAs CKOpocTh. [lepuon u yacrora.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

IIpakTHYeckHe 3aHATHA

[IpakTuyeckue pabOTHI:

N3mepenne MrHOBEHHOUM CKOPOCTH.

UccnepoBanue COOTHOIICHHUS MEXIY IYTSAMH,
MPOMJICHHBIMA  TEJIOM 3a IOCJEq0BaTEIbHBIC
paBHbIE MIPOMEKYTKH BPEMEHHU pu
PAaBHOYCKOPEHHOM  JIBMDKEHMM C  HadalbHOU
CKOpPOCTBIO, PaBHOW HYJIIO.

N3ydenue qBUKEHUS ApUKa B BI3KON HKUIKOCTH.
W3ydyenne  nBuKeHHs ~— Tena,  OPOLIEHHOIO
TOPU30HTAIILHO

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 2.2
Jnnamuka

Conep:xaHue y4eOHOT0 MaTepuaJia

[Ipunmun otHocutenbHOCTH [amunes. Ilepsbri
3akoH  HprooTtona.  MHepumandbHble  CHUCTEMBI
OTCHUETA. Macca  Tena. Cuna. [TpuHIMn
cynepno3uuu cuil. Bropoit 3akon HeroTtona s
MaTepuajbHOM TOYKUM B HMHEPLHUAIBHON CHCTEME
orcuera (MCO). Tpermii 3akoH HpioroHa mms
MarepualbHbIX  TOYEK. 3aKOH  BCEMHPHOIO
Tsrorenusi. Cuna tsoxectu. IlepBas kocmuueckas
ckopocth. Bec tema. Cuna ynpyroctd. 3akoH
I'yka. Cuna tpenusi. Cyxoe tpenue. Cuna TpeHus
CKOJIBXKEHUS M cujia TpeHus nmokos. Koaddunuent
Tpenus. Cuiia CONpOTUBIICHUS MPU JBUKEHUU Tea
B kuaAkocTH unu rasze. llocrymarensHoe u
BpalllaTelbHOE ABM)KCHHE a0COJIOTHO TBEPAOTO
Tena. MOMEHT CHJIBI  OTHOCUTEIBHO  OCH
BpameHus. Ilnedo cuibl. YcnoBUsST paBHOBECHS
tBepaoro tena B UCO

1,2

IIpakTHYeckue 3aHATHSA

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
pEe3MHOBOM  o0Opasle  OT  BEIMYMHBl  HX
nedopmaruu. MccnenoBanue ycaoBUi paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS

CamocTrosiTesibHasi padoTa 3 1,2,3
Tema 2.3 Conep:xaHue yueOHOT0 MaTepuasia 4 1,2
3aKOHBI COXpaHEHHs | MMrynbec ~ MaTepuanbHOM  TOYKH,  CHUCTEMBI
B MEXaHHKE MaTepUagbHBIX  Touek. MMmmynbc cuiabsl U

U3MEHEHHE HMITyJIbca Teja. 3aKOH COXPaHEHUs
umnynbca B UCO. PeaktuBHoe nBmxenue. Pabora
cwibl. MomHocTh cuibl. KuHetnueckas sHeprus
MaTepuaibHOW TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOM »Hepruu. [loreHunanbHas sHeprus.
[TorenumanpHas SHEPrus yIpyro
nehopMUpOBaHHOW TIpyX)uHBI. [loTeHnManbHas
SHEprusi Tena BONM3M TOBEPXHOCTH 3EMIIH.
[loTeHumanpHple W HENOTEHUUAIbHBIE  CHUJIBI.
CBsa3b  paboOThl  HEMOTEHIMANBHBIX  CHI  C
U3MEHEHUEM MEXAHUYECKOM JHEPIUH CHUCTEMBI
Tel. 3aKOH COXPAHEHUs MEXaHWYECKOW IHEPIUH.
VYipyrue u Heynpyrue CTOJIKHOBEHUS

IIpakTHYeckne 3aHATHS 2 1,2

[TpakTrueckue pabOTHI:

N3ydeHue cBA3U CKOPOCTEHW TEN MPU HEYNPYrom
yaape.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOU YHEPTUHU Tesa

CamocTosiTeJibHas padoTa 3 1,2,3
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepPKaHue (CoAepKaHue PUKJIATHOIO
MO/1YJIfA)

IIpakTnyeckne 3aHATHSA 2 1,2

[IpakTuyeckas pabota: TexHuuyeckue ycTpoucTBa
U TPAKTUYECKOE TPUMEHEHHE:  CIHUJIOMETD,
JNBWKEHHWE CHapsAOB, LEMHBIE W PEMEHHBIC
nepeAadd, IMOAIMIMIHUKHA,  BOJOMET,  KOIEp,
MIPYKUHHBINA MUCTOJIET, JBUKEHNE NCKYCCTBEHHBIX
CIyTHUKOB U PakKerT.

[IpakTrueckass pabota: Vcnonb3oBaHuWE 3aKOHOB
MEXaHHUKHU I OOBSICHEHUS IBUKCHHS HEOECHBIX
TEN W JUIsl Pa3BUTHUSI KOCMUYECKUX HCCIEIOBaHUM,
TPaHUIIBI MPUMEHUMOCTH KJIACCUUYECKOU
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MCXaHHKHU. I/IMI/ITaI_II/DI HCBCCOMOCTH.

CamocrosiTesibHast padoTa

1,2,3

Pa3nen 3. MoJiekyJis

pHas pU3NKa U TePMOIUHAMMKA

Tema 3.1
OCHOBEI
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOpUH

Conep:xaHue y4eOHOT0 MaTepuaJia

OcHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeopuHu. BpOyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep JIBYKEHUS "
B3aWMOJICVICTBHSl 4YacTULl BellecTBa. Mogaenu
CTPOEHHUSI Ta30B, >KUJIKOCTEH M TBEPABIX TeJI HU
OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHX
Mozened. Macca M pasMepbl  MOJIEKYJL.
KomnuectBo BemectBa. IlocrosnHas ABoraapo.
TemoBoe paBHOBecwe. TemmepaTrypa U ee
n3Mepenue. [llkana temneparyp Lenbcus. Moaens
HJI€aTbHOTO rasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU HUACAIBHOrO
raza. AOcomOTHas TeMmIeparypa Kak wmepa
CpPEIHEH KHHETHYECKOM DHEPrUU  TEIUIOBOIO
NBWKeHUs vactul raza. lllkama Ttemmepatyp
KensBuna. YpaBuenue MenpaeneeBa-Knanelipona.
3akoH JlanbToHa. ['a30Bbie 3akoHbI. M30mpoiiecchl
B WJCAIBHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM
BelIeCcTBa: U30TepMa, U30X0pa, u3obapa

1,2

IIpakTHYeckue 3aHATHSA

[IpakTuyeckue pabOTHI:

H3mepenne Macchl BO3JyXa KIIACCHON KOMHAaTe.
HccrenoBanre 3aBUCHMOCTH MEXK/Ty MapamMeTpamMu
COCTOSTHHSI Pa3peKEHHOTO rasa

JlabGopaTropHble 3aHATUSA

JlaGopatopnass pabGora 1. M3ydyeHue onHOrO U3
U30IIPOLIECCOB

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 3.2
OCHOBBI
TEPMOANHAMUKHI

Conep:xkanue y4eOHOT0 MaTepuaJia:

TepMonuHamuyeckass  cucrema.  BHyTpeHHss
SHEPTHUsl  TEPMOJWHAMUYECKOW  CHCTEMBl U
CHOCOGBI €€ NU3MCHCHU:I. KOHI/I‘IGCTBO TCIIJIOTBI U
pabota. BHyTpeHHssT »dHeprus OJHOATOMHOIO
NaCcaJIbHOI'O rasa. BI/II[I:I Tennonepe;[aqnz
TGHHOHpOBOI{HOCTB, KOHBCKI M, I/I3.HyIIeHI/Ie.
TemmoeMkocTh Telma. YelbHAas TEMIOEMKOCTH

1,2
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BELIECTBA. KonuuectBo TEIUIOTHI npu
temionepenayde. llepBblid 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHne nepBOro 3aKoHa TEPMOJAMHAMUKH K
u3onpoueccaMm. I['padudeckas HHTEpIpeTaLUs
pabotel ra3za. TemnoBbie MamuHbL. [IpUHIUATIEL
NENUCTBUSL TEIUIOBBIX MamuH. [IpeoOpa3oBanus
SHEPTUHM B TEIUIOBBIX MamuHax. KoadduuueHnt
none3noro aeictBus (mamee — KIIJ[) TemmoBoii
Mammsbl. Huki Kapao u ero KIIJ[. Bropoii 3akon
TepMoauHaMHUKU. HeoOpatnuMocTe mporeccoB B
IIPUPOJIE. DKOJIOTH4eCKHe poOIEeMbI
TETUIOHEPTETUKHI

IIpakTHYeckue 3aHATHS 2 1,2

[Ipaktrueckass pabora: HM3mepenue yaenpbHOU

TEIUIOEMKOCTH
CamocTrosiTe/ibHasi padoTa 3 1,2,3
Tema 3.3 Coaepsxanue yuyeOHOIro MmaTepuaJia 4 1,2
ArperaTHble [TapooOpa3zoBanue u KoHaeHcauus. Vcnapenue u
COCTOSHMABEIECTBA | KUMEHUE. YJIeNbHasl TeIioTa MapooOpa3oBaHMs.
U (Qa3oBble 3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHHUS.
nepexobl AOcontoTHasT M OTHOCHUTENbHAs  BIAXKHOCTh

Bo3ayxa. Haceumennsli mnap. Tsepmoe Telo.
Kpucrannnueckue u amop(HBbIe Tena.
AHunzorponus CBOMCTB KpuctamioB. Kuiakue
KpUCTAJUIBIL. CoBpeMeHHbIE MaTepHuabl.
[InaBnenue u Kkpuctauiu3auus. Y AeiapHas TEIIoTa
mnaBiaeHus. CyonmuManus. YpaBHEHHE TEIIOBOTO
OanmaHca

IIpakTHYeckue 3aHATHS 2 1,2

JlaGopatopHnas pabota 2. OnpeneneHue
BJIQ)KHOCTH BO3yXa

IIpodeccnonabHO OPpHEHTHPOBAHHOE COJlePKaHUE (COIePKAHNE MPUKIATHOTO
MO/1YJIfA)

IIpakTHYeckue 3aHATHS 4 1,2

[TpakTrueckas pabora: TexHHUEeCKHE yCTpOHCTBA
U TPAKTUYECKOE TMPUMEHEHHE: TEPMOMETD,
O6apomerp. Ormpenenenue Macchl BO3JyXa B
KOMHATE Ha OCHOBE M3MEpPEHHI 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

[Tpaktrueckas pabora: TexHUYECKHE YCTpOHCTBA
U TpaKTUYECKOe  NPHUMEHEHHUe:  JIBUraTellb
BHYTPEHHEI0 CropaHus, OBITOBOM XOJOAWIbHUK,
KOHIUIIMOHEP, TUTPOMETP M TICUXPOMETP,
KaJIOpuUMETp, TEXHOJIOTUHU MOJIYYCHU A
COBPCMCHHBIX MaTcpurajios, B TOM HUCIIC
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HaHOMAaTCpUaJIOB, © HAHOTCXHOJIOTUH

CamocTosiTesibHasi padora

1,2,3

Pa3nen 4. DjekTpoAuHAMHUKA

Tema 4.1
DIEeKTpOCTaTUKA

Conep:xkanue y4eOHOT0 MaTepuaJia

OnexkTpuzauus Ten. OJEKTpudeckuil 3apsn. /[Isa
BHUJIa DJIGKTPUYECKUX 3apsaAnoB. IlIpoBogHukw,
TUAJIEKTPUKA W TIONYNPOBOJHUKH.  3aKOH
COXpaHEHUS AIIEKTPUYECKOTO 3apsia.
B3aumoneiicteue  3apsigoB.  3akoH  Kysona.
DJIEKTPUYECKOE noJie. HanpsbkeHHoCTh
aneKkTpudeckoro mnoisist. IlpuHumn cynepno3uiuu
AJIEKTPUYECKUX ToJIe. JIMHMM HanpsKeHHOCTH
AIEKTPUUYECKOTO IIOJIS. Pabora CHII
anekTpocTarndeckoro noiist. Ilorenunan. PasHocts
noTeHuanoB. [IpOBOOHUKM U JUAJIEKTPUKU B
AJIEKTPOCTATHYECKOM  moJie.  JudjekTpuyeckas
MPOHHUIIAEMOCTh. DJIEKTPOEeMKOCTh. KoHaeHcarop.
DIJIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHsKeHHOTO KOHAEHcaTopa

1,2

IIpakTHYeckue 3aHATHSA

[TpakTuyeckas paborta: H3mepenue
ANEKTPOEMKOCTH KOHJEHCAaTOpa

1,2

CamocTosiTesibHasi padora

1,2,3

Tema 4.2
[TocTrostHHBIH
JIEKTPUYECKUN TOK.
Toxu B pa3nu4HbIX
cpenax

Conep:xanue y4eOHOT0 MaTepuaJia:

ONEeKTPUYECKUH TOK. YCJIOBHUS CYIECTBOBAHUSA
aNeKTpudeckoro Toka. Mcrounuku Ttoka. Cuiia
toka. [locTostHubIl TOK. Hanpsxkenue. 3akon Oma
IS yJacTka L. DIIEKTpUUYECKOe
COIIPOTUBIICHUE. YaenpHOE  CONPOTHUBIICHUE
BemlectBa. [locnenoBarenbHoe, nNapaIeNnbHOE,
CMEIlIaHHOE COEIUMHEHHEe NPOBOAHMKOB. Pabora
AJIEKTPUYECKOTO0 TokKa. 3akoH Jxoyns-JIenna.
MomHocTb 3JIEKTPUYECKOTO TOKA.
DNEeKTPOABUKYILAS cuia u BHYTpEHHEE
CONMPOTHUBIIEHWE MUCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH)  DJIGKTPUYECKOW  IICTIH.
KopoTtkoe 3ambikanue.

DNEeKTpOHHAasl NMPOBOAMUMOCTDh TBEPABIX METAJUIOB.
3aBUCHMOCTh  CONPOTHBIIEHHS  METAUIOB  OT
TEMIIEPaTypBl. CBepXIpoBOIUMOCTb.
DJIeKTpUYeCKMid TOK B Bakyyme. (CBoiicTBa
AIEKTPOHHBIX MY4YKOB. [TonynpoBoAHUKHY.
CobOcTBeHHass ©  MpUMECHas  POBOJAMMOCTH

nosiynpoBoHukoB.  CBolicTBa  p-N-miepexona.

1,2
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[TomynpoBOIHUKOBBIE TPUOOPHI. DIEKTPUUECKUN
TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB.
DNEKTPONUTHYECKAasT JAUCCOLMALMS. DJIEKTPOIIHU3.
DneKkTpuyecKkuil TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENbHBIN pa3psia. Monuus. [1nazma

IIpakTHYeckne 3aHATHSA 4 1,2

Jlaboparopnast padota 3. V3ydeHne CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

JlaGopaTopHas pabota 4. N3mepenue
AJIEKTPOABIIKYIIEH CHIIBI MCTOYHHMKA TOKA M €ro
BHYTPEHHET0 CONPOTHUBIICHHS

CamocTosiTeJibHas padoTa 3 1,2,3

Tema 4.3
MarnuTtHoe 1moJie.
DneKTpOMarHuTHasI
WHTYKITHS

Conep:kanue y4eOHOT0 MaTepuaJia - -

[TocrosHHBIE MAarHUTHI. Bzaumoneicteue
MOCTOSIHHBIX MarHUTOB. MarHuTHoe noiie. Bekrop
MAarHuTHOM MHAYKIMH. [IpuHIUII Cyneprno3uuuu.
Jluauu marautHOM wuHAYKUMU. Kaprtuna nunHmit
MarHuTHOM  MHAYKIUU  TOJSI  TOCTOSIHHBIX
MarHuToB. MarHuTHOE NOJI€ MPOBOJIHUKA C TOKOM.
Kaptuna nuHMII 1oNs  WJIMHHOTO  NPSAMOTO
IIPOBOJIHHKA u 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOAHMKA, KAaTyIIKH ¢ TokoM. OmbIT Dpcrena.
B3aumopeiictBue mpoBOAHUKOB ¢ TokoMm. Cuia
Amnepa, ee Moayiap U HampasieHue. Cuna
Jlopenua, ee Moaysp M HampaBieHue. [[BrxeHue
3apsUKEHHOM YacTHIbl B OJTHOPOJIHOM MarHUTHOM
nmone. PabGora cunet  JlopeHma.  SIBieHme
AJIEKTPOMArHUTHON WHAYyKIuU. [loTOok BekTopa
MarHuTHOM WHAYKUMU. DJC uHayKUMH. 3aKOoH

3JIEKTPOMATrHUTHOMN WHIYKIUU ®dapages.
Buxpesoe DIEKTPUYECKOE noJie.
DNEeKTPOABUKYILAS cuia WHIYKLIUA B

MPOBOJHUKE, JABHXKYLIEMCS IIOCTYMAaTeIbHO B
OJHOPOAHOM MarHUTHOM mozne. [IpaBuno Jlenuna.
NunyktuBHOCTH. SIBIIeHME camoumHaykimuu. DJ1C
CaMOMHIYKIIMA. OJHEpPrus MarHuTHOrO  TOJIsS
KaTyIIKHA ¢ TOKOM. DJEKTPOMArHUTHOE T0JIE

IIpakTnyeckne 3aHATHSA 4 1,2

[Ipaktuyeckne paboTsl: M3ydueHue MarHUTHOTO
MoJisl KaTymku ¢ TokoMm. MccienoBanue neucTBus
MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM

JlabGopaTopHble 3aHATUSA

Jlaboparopnast pabota 5. 3y4yeHue siBiaeHus

AJICKTPOMArHUTHOW WHIYKITUN

IIpodeccnonabHO OPpHEHTHPOBAHHOE COJlePKaAHUE (COIePKAHNE MPUKIATHOTO
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MOIYJIs1)

IIpakTHYeckue 3aHATHSA

[IpakTuyeckas pabota: TexHuuyeckue ycTponcTBa
U TPaKTAYECKOE NPUMEHEHHUE: AJIEKTPOCKOII,
JJEKTPOMETP,  KOHJEHCATOp, KOMHWPOBAIbHBIN
ammapar, CTPYWHBIM  NOPUHTEP,  aMIEPMETD,
BOJIBTMETD, peocrar, HMCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeNbHbIE npudopHl,
3JIEKTPOOCBETUTENBHBIE  MPHOOPBL, TEPMOMETP
COIIPOTHBIIEHUS, BAKYYMHBIHA MO, TEPMUCTOPHI U
¢dorope3nucTopsl,  MOJIYNPOBOJHUKOBBIM  AMON,
raJbBaHUKa, MOCTOSIHHBIE MarHuThl,
3JIEKTPOMArHUTHI, 3JEKTPOJIBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHILI, UHIYKIHOHHA I1€Yb.
[TpakTrueckas pabora: Mepnr
3JIEKTPOOE30MIaCHOCTH, ANEKTPOCTaTUYECKAS
3alUTa, 3a3eMJICHUE AIIEKTPOIPUOOPOB, KOPOTKOE
3aMbIKaHUE

1,2

CamocrosiTesibHast padoTa

1,2,3

Pasznea 5. Kosie0anusa 1 BOJTHBI

Tema 5.1
Mexaandeckue 1
3JIEKTPOMAarHUTHHIE
KoJeOaHus

Conep:kanue y4eOHOT0 MaTepuaJia

KoneobarensHast cucrema. CBoOOmMHBIE KOIeOaHMs.
I'apmonunueckue konebanus. Ilepwon, wacrora,
ammutyna u  ¢asza konebaHui. IIpyXKUHHBIHA
MaATHUK. MaTeMaTU4eCKull MasiTHUK. Y paBHECHUE
rapMoHUYecKux koseOanuii. KunHemarumueckoe u
JUHAMHYECKOE OINMCAHNE K0J1e0aTEeNbHOTO
JBUKCHHUSL. IIpeBpanieHue JHEPruu pu
rapMOHUYECKUX KoseOaHusAx. CBsA3b aMIUIUTYAbI
KOJIeOaHUN WMCXOAHOW BEIWYHHBI C aMIUTATYAOU
KoieOaHui €€  CKOPOCTH U YCKOPEHHS.
KonebarenbHblii KOHTYP. CBobonHbIe
AJIEKTPOMAarHUTHBIE Kose0aHus
B UJCAJIHHOM KOJICOATEIbHOM KOHTYpe. AHAIOTUs
MEXIY MEXaHMYECKMMHM M 3JIEKTPOMATrHUTHBIMU
koneOanusimu.  Dopmyna  Tomcona.  3akoH

COXPAHEHHUS SHEPrUU B UJCATBHOM
KoJsie0aTenbHOM KOHTYPE. BeinyxneHHbIE
MEXaHUYECKHE KoJIeOaHusl. Pe3onanc.
Pe3onancnas KpHBasi. BriHyX1cHHBIE

3JIEKTPOMArHUTHBIE Kosiebanus. [lepeMeHHbIH TOK.
CunyconaayibHbIA TIEpEMEHHBIN TOK. MOIIHOCTB
MIEPEMEHHOTO TOKa. AmmutyaHoe u
NEUCTBYIOIIEE  3HAYEHUE  CHJIBI  TOKa W
HamnpspkeHus. Tpancdopmarop. IlpousBoactso,
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nepegaya M MOTpeOJeHHE  IIEKTPUUYECKOU
SHEPIHH. DKOJIOTHYeCcKHe puCKU npu
IIPOU3BOJICTBE 3JIEKTpUUecKoil aHepruu. KynpTypa
HCIOJIb30BAaHUS JIEKTPOIHEPIUU B IOBCEAHEBHOMU
KHU3HU

IIpakTuyeckue 3aHATHS

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH TIE€PHOJA  MabIxX
KosneOaHuii Trpy3a Ha HHUTH OT JJIMHBl HUTH W
Macchl Tpy3a. MccnenoBanne nepeMeHHOTO TOKa B
Hend W3  TOCIEAOBATENbHO  COCJMHEHHBIX
KOHJIeHCaTopa, KaTyIIKU
U pe3ucropa

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 5.2
MexaHudecKne u
AJIEKTPOMArHUTHBIC
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia

Mexannueckue BOJIHBI, YCIIOBHS
pacrnpocTpaHeHHUS. [Tepuon. CkopocThb
pacnpocTpaHeHus U anuHa BoJiHbL. [lonepeunsie u
MPOJIOJBHBIE  BOJHBI. WNurtepdepentius  u
T pakus MEXaHHIeCKuX BOJIH. 3BYK. CKOpoCTh
3ByKa. ['pomkocTh 3Byka. Bricora Tona. TemOp
3ByKa. OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUS
M3JIy4eHHUs] DJIEKTPOMATHUTHBIX BOJIH. B3amMHas
opueHtauuss BektopoB E, B wu v B
3JIEKTPOMArHUTHON BOJHE B Bakyyme. CBoMCTBa
3JEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
MpEJIOMJICHUE, MoJIsIpU3aIus, mudpaxius,
unatepdeperimsa. CKOPOCTh  AIEKTPOMATHUTHBIX
BOJIH. [llxkana  S7IEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne >eKTPOMAarHUTHBIX BOJH B TEXHUKE
u ObITy. [IpUHIMIOBI paguoCBsI3U U TEIEBUACHUS.
Pagunonokanusa. DIE€KTPOMArHUTHOE 3arps3HCHUE
OKpY>KaloIleu Cpeibl.

IIpakTHYeckue 3aHATHSA

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 5.3
OnTtuka

Conep:kanue y4eOHOT0 MaTepuaJia

[IpsamonuHeliHOE  pacnpoCTpaHEHUWE CBeTa B
onHoponHo# cpene. JIyu ceera. OTpaxkeHue cBeTa.
3aKOHBI OTpaKEHHUS CBeTa. [Toctpoenue
n300pakeHN B TuIocKoM 3epkane. [Ipemomienue
cBeTa. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOIIOTHBIN
nokasareib InpenomieHus. [lonHoe BHyTpeHHee
OTpaKEHUE. [IpenenpHblid  yroa  MOJIHOTO
BHYTPEHHEro oOTpaxkeHus. [lucrepcuss cBera.
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CrnoxHbeli  coctaB  Oemoro  cBera.  lLIBer.
Cobwuparone W paccewBArOIMe JIMH3BL TOHKas
nuH3a. DokycHOEe pacCTOsIHUE M ONTHYECKas cuia
ToHKOM JuH3bL. IlocTpoenune wu3o00pakeHuii B
cOOMpAIOIIKX U pacceuBaoIInX JuH3ax. Popmyna
TOHKOM JIMH3BI. YBEIWUYCHHUE, JaBacMOE JIMH3OM.
[Ipenensr MIPUMEHUMOCTH FeOMETPUYECKOMN
ontuku. WuaTepdepennms cpera. KorepeHTHBIE
WCTOYHUKHU. Y CJIOBHSI HAOMIOIEHUSI MAKCUMYMOB U
MUHUMYMOB B HHTEPGEPECHIUOHHOW KapTHUHE OT
IBYX CHH(pA3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hudpakus cBera. [ludpakumoHHas pelieTka.
VYcnoBue HaOMOIEHUS TJIABHBIX MaKCUMYMOB MpU
MaJ€HUd  MOHOXPOMAaTHYECKOro  CBeTa  Ha
nudpakoHnyto pemetky. [lonspuzanus cera

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas paborta: Habmomenue aucrepcun
cBeTa

JlabopaTopHble 3aHATHS

Jlaboparopnast pabota 6. i3mepenue rnokazarems
MPEJIOMIICHUS CTEKIIa

Jlaboparopnast pabota 7. MccnenoBanue cBOWCTB
M300paKeHUH B TMH3AX

IIpodeccnoHaTLHO OPHEHTHPOBAHHOE Co/lep:KaHMe (CoMepKaHue

NMPUKJIATHOTO MOTYJIS)

IpakTuyeckue 3aHATHS

[IpakTuyeckas pabota: TexHuuyeckue ycTponcTBa
U TpaKkTUYecKoe MpUMEHeHHe: ceiicmorpad
ANEKTPUYECKUN 3BOHOK, T€HEpPATOpP MEPEMEHHOIO
TOKA, JIMHUW D3JEKTPONepenad, My3bIKalbHbIC
WHCTPYMEHTBI, YJIBTPAa3BYKOBasi JIUAarHOCTHKA B
TEeXHUKE W MEIULUHE, pajap, paJavOlpUEMHUK,
TeneBu3op, aHTeHHa, tenedoH, CBU-neup, oukwy,
nyna, ¢oroanmnapar, NpPOEKIHMOHHBIH ammapar,
MHUKpPOCKOII, ~TEJECKON, BOJOKOHHAs OIITHKA,
I(QpaKIUOHHAS PEIIeTKA, MOJIIPOUI, TEIECKOIL.
[IpakTuyeckas pabora: Buabl uznmyueHuil. Bumbl
criektpoB.  Cnektpbl  ucnmyckanus. CHoekTpbl
MHOTJIOIEHMS. CnekTpalibHBIN a”HaIn3.
CrnexTpanbHbIC KJIacChl 3Be3/. YIbTpaduoIeTOBOC
U3JIy4eHHE. UndpakpacHoe U3IIy4eHHE.
PentrenoBckue snyun. Mx mpupoma U CBOWCTBA.
[ITxana 31eKTPOMarHUTHBIX U3IIy4EHUN

CamocrosiTesibHast padoTa

1,2,3
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Paznen 6. OcHOBBI cIelUATbHOI T€OPUH OTHOCUTEILHOCTH

Tema 6.1
OcHOBBI TEOPUH
OTHOCHUTEIBHOCTH

Conep:xanue yueOHOro MmaTepuajia

['panutsr MPUMEHUMOCTHU KJIACCUYECKOU
MexaHukH. llocTymarel cHnenualbHOM TEOpUU
OTHOCUTENIbHOCTH:  WHBAapHUAHTHOCTb  MOIYJS
CKOpPOCTM  CBE€Ta B  Bakyyme, IPUHIUI
OTHOCUTEIBHOCTH JWHIITEHHA. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTU.  3aMeJICHHE BpPEMEHU U
COKpallleHHe [UIMHBI. ODHEepruss MW  HUMIYJIbC
cBOOOHON yacTulpl. CBSI3b MAcChl ¢ 3HEPrUeH U
UMITYJIECOM CBOOOJHON YaCTHIIBI. DHEPTHUS TOKOs
CBOOOIHOI Y4aCTUIIBI

IpakTuyeckue 3aHATHS

CamocTosiTesibHasi padora

1,2,3

Pa3nes 7. KBantoBas pusuka

Tema 7.1
OJIEMEHTEI
KBAaHTOBOU ONTHKU

Conep:kanue y4eOHOT0 MaTepuaJia

®otonsl. Popmyna Ilmanka cBgI3u >HEpPrun
¢doToHa C ero 4YacTOTOW. DHEPrusi U MMITYJIbC
¢doTtoHa. OTtkpbITHE 51 HACCJIEIOBAHNE
dorordpdekra. Onbitet A.I'. CronmeToBa. 3aKOHBI
dororddekra. VYpaBHenwe DUWHINTEHHA A7
dboTorddekra. «KpacHas rpanuma» dotodrddekra.
HaBmenne cBera. Omneiter  I1LH. JleGenera.
XUMHYeCKOe IeHCTBUE CBETA

IIpakTuyeckue 3aHATHS

CamocrosiTesibHast padoTa

1,2,3

Tema 7.2
CrpoeHue aToMa

Conep:xanue yueOHOro MmaTepuajia

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo
HCCIEAOBAHUIO CTpoeHus aroma. IlmanerapHas
Moaenb aroma. [loctymarel bopa. M3nydenue u
norjomeHue (GpOTOHOB MHpH IMEpPexojae aToMa C
OJIHOTO ypOBHS DJHEpruu Ha Jpyro. Buasl
cnekTpoB. CHEKTp ypOBHEH JSHEpruum aroma
BOJIOpoa. BonHOBEIE cBOMCTBA YacTul. BonHbl e
bpoiina.  KopnyckynsipHO-BOJHOBOM — Tyaju3M.
Judpakius 3JIEKTPOHOB B KpUCTaJLIax.
CrnoHTaHHOE W BBIHYXKIEHHOE  HM3JIy4CHHE.
YcTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

IIpakTuyeckue 3aHATHS

[IpakTruyeckas pabota: HabmoneHnue nuHeiyaToro
CIIEKTpa

CamocTosiTesibHasi padora

1,2,3
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Tema 7.3

Conep:xanue yueOHOro MaTepuasa

ATOMHOE SApO

MeTtobl HaOIr01eHUS u perucTpanuu
3JIEMEHTapHBIX YacTHII. OTtkpbITHE
pagmoaktuBHOCTH. OmbiTel  Pesepdopma 1o
ONPEEICHUIO cocTaBa PaaruoaKTUBHOTO
m3nydeHusi. CpoiicTBa anbda-, Oera-, ramma-
n3iydeHus. BinsHue paairioakTUBHOCTH HA JKUBBIE
opranu3msbl. OTKpbITHE NPOTOHA U HEWTPOHA.
Hyknonnas moznens siipa [eiizenOepra-lBaneHko.
3apsin sapa. MaccoBoe uucio snapa. M30Tombl.
Anbda-pacnian. DNEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacma. I'amma-usnyuenue. 3aKoH
PAaaMOAKTUBHOIO  pacmana. OJHEpPrus  CBS3H
HYKJIOHOB B siipe. SnepHbie cuibl. J{edexT macce
sapa. fAnepHsie peakiuu. JleieHue u CUHTE3 siaep.
Snepubiii  peaktop. TepMmosimepHbId  CHHTE3.
[TpobnemMbl U MepCreKTUBbI SACPHON SHEPTETUKH.
DKOJIOTUYECKHE AaCMEKThl SIEPHON DHEPreTHKHU.
OnemeHTapHble yacTHLbl. OTKpBITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

IpakTuyeckue 3aHATHS

[Ipaktuyeckas pabota: HMccnenoBanue TpPeKoOB
gacTull (1o TOTOBBIM (hoTorpadusim)

IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lePKAHUE (COAepKaAHUe

NMPUKJIAJTHOT0 MOYJIA)

IIpakTuyeckue 3aHATHS

[TpakTuyeckas padora:

1. [HenoBas wrpa: IloHsTHs, CBSI3aHHBIE C
U3y4Ye€HHEM  METOJIOB  HAY4YHOTO  IO3HAHUS:
SBJICHHE, HAay4HbIH (akT, rumoresa, (puznveckas

BEIMYMHA,  3aKOH,  TEOpHs,  HaOIIOJCHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE, MO/IEJb,
U3MEpEHUE.

2. [IpakTnueckass ~ pabora: Texanveckue

YCTpOMCTBA W MPAKTUYECKOE  MPUMEHEHUE:
dotornemeHT, (poTomaTUMK, CONHEYHAsr Oarapes,
CBETOJIMOJI, CIIEKTPOCKOM, Jia3ep, KBAaHTOBBIN
KOMITBIOTEp,  JO3MMETp, Kamepa BumbcoHa,
SIIEPHBIN peakTop, aToMHas bomOa

CamocTosiTesbHasi padora

1,2,3

Pa3nen 8. DieMeHTHI

ACTPOHOMHUM U aCTPOPU3UKH

Tema 8.1

Conep:xanue yueOHOro MmaTepuajia

DeMEHTEI
aCTPOHOMHUU U
acTpodu3uku

Bun 3Besnnoro neba. Co3Be3nusi, sipKHeE 3BE3[IbI,
IIJIaHEThI, HX BUIMMOC JOBHXKXCHHC. Comnneunast
cucrema. I[lmanersr 3emHo#l rpynnbl. [lnaneTsi-
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rurantel. Manbie Tena CoOJHEYHOM CHCTEMBI.
Connne, dorochepa u armocdepa. ConHeuHas
akTUBHOCTh. McTounuk sHeprun CoiHIAa U 3BE3].
3Be3/1bl, UX OCHOBHBIE XapPaKTEPUCTHUKHU: Macca,
CBETUMOCTb, panuyc, TEeMIIepaTypa, 170:¢
B3aHMOCBS3b. 3Be3 bl TJIaBHOU
MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUTS 3BE3]L TJIaBHOMN
MOCJIeIOBAaTEIbHOCTU.  BHyTpeHHee  CTpoeHHe
3BE3. CoBpemeHHbIE IIPEJICTaBICHUS 0
MPOUCXOKACHUM U HBoMOIMU COJIHLIA U 3BE3.
Otanbl Ku3HU 3Be3l. Mieunsii IlyTe — Hamia
lanaktuka. CrnupanbHasg CTpykTypa ['alakTuky,
pacnpeneneHue 38e31, raza u nelid. [lonoxenne u
nemwxkenne Comana B Tamaktuke. Ilnockas wu
chepudeckas moacuctembl [amaktuku. Twumsl
rajakTuk. PaagvoranakTuku W KBazapbel. YepHbie
JBIPBI B s/Ipax rajlakTuk. Beenennad. Pacimmpenue
Bcenennoii. 3akon Xa06mna. Pazberanue rajgakTuk.
Teopusa bonbmoro B3peiBa. Monens «ropsiuei
Bcenennotii». MacimrabHas cTpykTypa BeeneHHOM.
MeraranakTuka. Hepemennsie pOOJIEMBI
aCTPOHOMUU

IpakTuyeckue 3aHATHS

Jlaboparopuast pabora 8. HaGmonenus
HEBOOPY)KEHHBIM TIJIa30M C  HCHOJb30BAaHUEM
KOMIIBIOTEPHBIX TPUIOKEHUIN s ONpeneeHus
MIOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO

nary: OCHOBHBIC CO3BE3IUs CesepHoro
TIOJTYIIIAPUS U SIPKUE 3BE3/IbI
CamocTosiTeJibHas padoTa 1 1,2,3
Bcero 118
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JUCIHHUIIVIMHBI YII.13 ®DU3UKA

3.1. MarepuaibHO-TEXHUYECKOE 00eCTICUCHUE
Peanuzamnus nporpaMMbl TUCIHUIUIMHBI TpeOyeT Hamu4us yueOHOro KaOMHeTa
1076370978
B xabunere ¢u3uku HOMKHO OBITH HeoOXxomaumoe JabopaTopHOE
00opyI0BaHuE JJis BBITIOJHEHHUS YKa3aHHBIX B MIPOrpaMMe Mo (PU3MKe J1adopaToOpHbIX
U TPAKTUYECKUX paboT M JEMOHCTpAIMOHHOE 00OpyaoBaHUE. J[eMOHCTpalmoHHOE
oOopynoBanue (opMupyercs B COOTBETCTBUM C MPHUHLUUIOM MHUHUMAJIbHON
JOCTATOYHOCTH W OOECIeYMBAET IOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamme 0
¢u3nKe KIIOYEBBIX JAEMOHCTpAalUMN JUIs MCCIEAOBAaHUS H3Y4YaeMbIX SBICHUM U
IPOLIECCOB, ASMIUPUUECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX
npuMmeHenuil. Jlaboparopaoe o6opyaoBaHue A1 YYCHUUECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUJIEKTOB M OOECIeuMBaeTCs B pacyére
OIHOTO KOMIUIGKTa Ha JBYX oOOydarommuxcs. TeMaThdecKue  KOMILJICKTHI
Ja00paTOPHOTO OOOPYJIOBaHUSL JIOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCTIONb30BAaHUU AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.
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 1udPepeHInpOBaHHOTO 3a4eTa.
Texuuyeckue cpeacTBa 0OydeHHUS:
— TEpPCOHAJIbHBINA KOMIBIOTEP C JIMIIEH3UOHHBIM IIPOTrPAMMHBIM 00€CIIEeUECHUEM;
— TPOEKTOP C SKPAHOM.
— 3aibl  (OMONMOTEKA, YWUTANBHBIA 3al C BBIXOJOM B HH(DOPMAMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh IHTEepHEeT).

3.2. HudopmarmonHoe odbecrieueHne 00ydeHus
[lepeyenr y4eOHBIX WU3JIaHUN, HWHTEPHET — PECYpPCOB, JIOMOJHHUTEILHON
JIUTEPATYPHL.

OCHOBHBIC HCTOYHUKH:
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1. ®wusuka. 10 kmacc : yueb. mist o6meo0pa3oBaT. Opranu3anuii : 6a30BbIi
u yrayou. ypoau / I'. S. Msikumes, b. b. byxosnes, H. H. Cotckuii ; mox pea. H. A.
[TapdentreBoii. — 9-e u3a., crep. — M. : IIpocsenienue, 2022, — 432 c. : ui. —
(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 ooOpazoanusi/ H. I1. 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 TmoOcoOWe 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 : snextponssiii // OOpaszoBatenbHas mmiatgopma HOpaitt [cait]. —
URL.: https://urait.ru/bcode/514208.

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

npodeccuonansuoro obpaszosanusi/ B. H. PoqnonoB. — 2-e wm3z., ucnp. U jom. —
Mocksa : WM3pmatensctBo  IOpaiit, 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 YII.13 ®DU3UKA

KoHTpoib M oOlleHKAa pacKpbIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHHUS U
npuoOpeTeHHbIe 00YUAIONIMMUCS YMEHHUS, HallpaBJIeHHbIE Ha (OPMUpPOBAHUE OOIINX
U NpOoQPecCHOHATBHBIX KOMIleTeHINH. KoMIreTeHuu NOKHBI OBITH COOTHECEHBI C
PEeIMETHBIMU pe3yIbTaTaMH.

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,
ACATCIBHOCTH  MPUMEHUTCIBHO | 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;
AUBL - BRITOMHGHIGL ST ) posnien 7. Tempr 7.1, 7.2, 7.3. Ha0/IO(eHHE
npodeccroHabHOI
CATEILHOCTH Pasnen 8. Tema 8.1 3a BBITIOJIHCHHEM|
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 paboTarth | Pasmen 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 NUCBPMCHHYI0 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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