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

1.1. OGnacTtb npuMeHEeHUs paboyueil mporpaMMbl

PabGouass mporpaMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbl B cootBercTBUM ¢ PI'OC CIIO mno cnemumansuoctu 09.02.07
HHpopManoHHbIE CUCTEMBI H TPOrPaMMHUPOBAHNE.

1.2. Mecto nuctumuasl 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 OOy4YalOIMUXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUA,
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 (HAOJIOJEHUE, 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,

—  ¢opMHpoBaHHME yMEHHUS pemiaTh (U3UYECKHUE 3aJlauyd pPa3HBIX ypOBHEU
CJI0KHOCTH;

—  pa3BUTHE NO3HABATEIbHBIX HWHTEPECOB, MHTEIICKTYaJbHBIX 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 SIBJICHHM, MPOSBISIONIMXCS B paMKax
IIPOU3BOJICTBEHHON AESTEIBbHOCTH;

—  OCBOCHHME CIOCOOOB HCIOJIb30BaHUA (DU3MUECKUX 3HAHUM ISl PEIICHUS
OPAKTHUECKUX U TPO(ECCHOHANBHBIX 3a7]a4, OOBACHEHUS SBICHUN MPUPOJIBI,
OPOU3BOACTBEHHBIX M  TEXHOJOTMYECKHX TMPOLECCOB, MPHUHIUIOB JEHUCTBUSA
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,
MIOJTy4aeMBbIX B TIPO(ECCHOHATBHBIX 00Pa30BaTeIbHBIX OPTaHNU3AIIHSIX;

—  NOAroToBKa K  (opMUpOBaHUIO OOIIMX  KOMIETEHIWH  Oyayuiero
CHelMalIuCTa: CcaMooOpa3oBaHWs, KOMMYHMKAI[MM, TMPOSBICHUS TPa)ITaHCKO-
MaTPUOTUYECKON MO3ULMH, COTPYAHUYECTBA, IPUHATHUS PEIICHUW B CTAHAAPTHOM U
HECTaHJIAPTHON CUTYAIHsIX, MPOCKTUPOBAHUS, TPOBEICHUS (PU3NICCKUX U3MEPECHHM,
3¢ PeKTUBHOrO U 6€30MaCHOr0 MCMOJIb30BAHUS PA3TUYHBIX TEXHUYECKUX YCTPOMCTB,
coOJII0JIEHUsT MPaBWIJI OXpaHbl Tpyna Opu padore ¢ (puzmyeckumu npudOpamMu U
000pyI0BaHUEM.

OcoOeHHOCTh (OPMHUPOBAHUSI COBOKYMHOCTH 3a/lad U3y4eHUs (GU3MKH IS
CUCTEMBbl  CpEJHEro  MpoQecCHOHaNbHOrO  0o0pa3oBaHUS  3aKIlOYaeTcs B
HEOOXOJMMOCTH peali3allud MPOPECCHOHATbHON HAMPABIEHHOCTH peIIaeMbIX
3aj1a4, yu€Ta ocoOeHHOCTeH cpephl AeITeTbHOCTU Oy AYIIUX 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, MexaHMuYecKas SHEPIusi, BHYTPEHHsS SHEprus, aOCOJIOTHAsl 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, MOKA3BIBAIOLIUE, YTO: HAOIIOJIEHUS 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 SIBJICHUS,

—  TPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIb30BaHUS (PU3MUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJAMHAMUKHU U JIEKTPOAUHAMUKH B SHEPTETUKE; PA3TUUHBIX
BUJIOB 3JIEKTPOMArHUTHBIX WU3JIYYEHUH JJIsl 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:

— oOs3aTenbHast ayauTopHas yueOHas Harpy3ka (Bcero) 80 wacoB, M3 HHUX
npakTuyeckas pabora — 42 yaca.

1.5. Ilnanupyemsblie

pe3ynbTaThl

OCBOCHMU

00111€00pa30BaTEIbHOM

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

Kon IInanupyemMsble pe3yJbTaTbl 0CBOCHHS NIPOrPaAMMBI 110 AUCHHILIMHE
1 HAHMEHOBaHUe

(popmupyembIx Oo0mmue JAucuunimHapHble

KOMITeTEeH Il
OK 01. Bribupars | JInuHOCTHBIE pe3yJIbTaThI nomwkuel | [IP6 1. CdopmupoBaHHOCTH
CIOCOOBI pelIeHUs 3a/a4 | OTpakaTh B YACTU TPYIOBOT'O BOCIIUTAHUS: | MPEICTABICHHMA 0 ponu
npogeccuoHaTbHON - TOTOBHOCTb K Tpyly, OCO3HaHHE | U MecTe (PM3UKU U ACTPOHOMHUU
JESTEIBHOCTH LIEHHOCTH MacTepCTBa, TPYI0I00HE; B COBPEMEHHOU Hay4HOU
IIPUMEHUTEIBHO - TOTOBHOCTb K AaKTHBHOHN [JEATEIBHOCTH | KAPTHHE MUDA, 0
K pPa3IMYHBIM | TEXHOJOTHUYECKON cucTeMooOpa3yromen posu
KOHTEKCTaM u COLIMaIbHON HaIpaBJICHHOCTH, | PU3UKU

CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH
U CaMOCTOSITENIBHO  BBINOJHATh TaKylO
NESITENbHOCTD;

- HWHTEpeC K  pa3InYHbIM
npodeccuoHanbHOM 1eATENbHOCTH,

- TOTOBHOCTbH u

chepam

CIIOCOOHOCTh K
00pa3oBaHHIO

¥ caM000pa30BaHUIO HA TPOTSHKCHUH BCEH
KU3HU;

MeTaHpeI[MeTHBIe PE3YIbTAaThl JOJIKHBI
OTpaXkaTh:

OBnazieHne yHHUBEPCAJIHHBIMH YYEOHBIMU
MO03HABATEIHHBIMH JICHCTBUSIMHU:

a) 0a30BBIE JIOTUYECKUE JEUCTBHUSL:

CaMOCTOSITENIbHO  (OpMyIUpOBaTh U
aKTyaJIM3UpOBaTh npobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;

B pa3BUTHUU CCTCCTBCHHLIX HAYK,

TEXHUKHU u COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIAJAe
POCCHICKMX W  3apyOeKHBIX

YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH; MOHUMaHue (HU3NIECKOI

CYIIHOCTH Ha0JII0JaeMBIX
SIBJICHUI MHKPOMHUDA,
MaKpoMHpa 51 Meramupa;

MOHNUMAHUE POJIM ACTPOHOMUU
B TMPaKTUYECKOU [EATEIHHOCTH
YEeJI0BEKA u JlaJIbHEUIIIEM
HAyYHO-TEXHUYECKOM Pa3BUTHUH,
poyin (07637041
B (OPMHUPOBAHHH KpPyrozopa H
(GYHKIIMOHATIBHOW TPaMOTHOCTH
4eloBeKa

JJIsA pelICHUA




YCTaHaBJIMBATb CyH.IGCTBGHHBIﬁ IMpHU3HAK

HIJIN OCHOBaHHA JJIsL CpaBHCHHNA,

KJIacCU(UKALIUN u 0000111eHN;
OTIPEICTISAT LENH NeATETbHOCTH, 331aBaTh
napaMeTpsl u

X JIOCTHIKEHHSI,
3aKOHOMEPHOCTH u MIPOTUBOPEYHS

B paCCMaTpHUBACMBbIX SABJICHUAX

KpUTEpHUH
BBISIBIISITh

6) 0a30BLIE UCCIIEN0BATEIILCKHE JEHCTBHUSL:
- BJIAJIETh y4eOHO-
HUCCIIEI0BATENLCKON u MPOEKTHOM
JEATEIbHOCTH, HaBbIKAMU  pa3pelieHus
npo0iem;

HaBBIKaMU

- BBISIBJIATD MPUYNHHO-CJIICACTBCHHBIC

CBA3M W  aKTyalIM3UpoBaThb  3ajaugy,

BBIIBUTaTh  TUIIOTE3y €€  pELIeHus,
HaxOJUTh apryMEHTHI JUIsl JOKAa3aTeIbCTBA
CBOMX YTBEP)KIEHUMH, 3aJ1aBaTh I1apaMeTPhI
Y KPUTEPUU PEILICHHUS;

- AHaJM3HMpOBATh IOJYYEHHBIE B XOJ€
penieHus 3a1a4u pe3yabTaThl, KPUTUYECKU
OLICHUBATh 170:¢ JIOCTOBEPHOCTb,

HpOFHO3I/IpOBaTb N3MCHCHHC B HOBBIX
YCIIOBUSX;
- YMGTB HepeHOCI/ITb 3HAHUA B
MO3HABATEIPHYI0 U TPAKTUYCCKYIO YacTH
KU3HEIEATENHLHOCTH;

- YMETh UHTCTPUPOBATH 3HAHMS U3 Pa3HBIX
MPEAMETHBIX 00J1acTei;

- BBIIBUTaTh HOBBIC WJICH, IpeJyIaraTh
OpI/IFI/IHa.HI:HBIG IIOoAXOAbI N peH_IeHI/I}I;
CIIOCOOHOCTD

- IMPOSBJIATH ux

HWCMOJB30BAaHUS B II03HABATCILHONM U

COLIMAJIBHOM ITPAKTHUKE

MPAKTUYCCKHUX 3aa4;

IMP6 2. CdopmMHupOBaHHOCTH
YMEHUH pacmo3HaBaTh
busnueckue SIBJICHUS
(iportecchr) " OOBSICHATH
UX Ha OCHOBE M3yYEHHBIX
3aKOHOB, paBHOMEpHOE
u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE IBHKECHUE,
cBOOOHOE MaJicHue Tell,
IBIDKEHHE IO  OKPY)KHOCTH,
WHEpLUs, B3aMMOJCHCTBHE Tel,
KoJIeOaTeIpHoe JBHIKECHHE,
PE30HAaHC, BOJIHOBOE JIBUYKEHHUE;
muddy3us, OpOYHOBCKOE
JBUKEHHE, CTpOCHHE
KHUAKOCTEH W TBEPAbIX Ted,
U3MEHEHHe o0beMa Ten Npu
HarpeBaHUU (oxmaxaeHun),
TEIUIOBOE paBHOBecHE,
UCTapeHue, KOH/ICHCAIIHs,
IUIaBJIEHUE,  KPUCTaJUIM3alus,

KUIIEHUE, BIAXHOCTh BO3/yXa,
CBSI3b CpEAHEH KHUHETHUYECKOH
SHEPTUHM TEIUIOBOTO JBMIKECHUS

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

B 3aKpBITOM COCyZAE€, CBS3b

MEXKy TTapaMeTpaMH COCTOSIHUSA
rasza B H30MPOIIECCaX;
AJIEKTPU3ALIHS T,
B3aUMOJICICTBHE 3apsI0B,
HarpeBaHUE  MPOBOJHHMKA  C
TOKOM, B3aHMOJCHCTBIE
MAariuToB,
WHIYKIHUA, NEUCTBHUE
MAarHUTHOTO MOJI Ha TPOBOJHUK
c TOKOM
u JBYOKYILIAKCS 3apsi,

SJICKTPOMArHuTHBIC KoJIeOaHus

SJICKTPOMAarHuTHas

U BOJIHBI, TPSMOJHMHEHHOE
pacnpocTpaHeHue CBETa,
OTpa)kKEeHUE, IIPEIOMIIEHUE,




uHTEepEepeHIHs, nudpakus
u MOJISIPU3AITUS CBeTa,
JTUCTIepCHs CBETA;
dorosnexTpudeckuii 3 ek,
CBETOBOE JaBJICHHE,
BO3HUKHOBEHHE  JIMHEHYaToro
CIeKTpa  aToMa  BOJAOpPOA,
€CTECTBEHHAss U HCKYCCTBEHHas
PaMOaKTUBHOCTD;

I1P6 3. Bnanenue
OCHOBOTIOJIAraloUMHU
(U3MYECKUMU  TIOHATUSIMU |
BEJIMYUHAMU,
XapaKTepU3YIOIIUMHU
buzmveckue MPOIIECCHI
(cBSI3aHHBIMH C MEXaHHYECKUM
IBUKEHHEM, B3aUMOJCHCTBUEM
Ten, MEXaHHUYECKUMHU
KoJIcOaHMSIMM M BOJIHAMH;
aTOMHO-MOJICKYJISIPHBIM
CTPOECHHUEM BEIIECTBA,
TEIJIOBBIMU MPOLIECCAMU;
ANEKTPUYECKUM M MarHUTHBIM
MOJIIMU, 3JIEKTPUUYECKHM TOKOM,
AIEKTPOMArHUTHBIMH
KoJIcOaHMSIMM M BOJIHAMH;
ONITUYECKUMU SIBIICHUSIMU;
KBaHTOBBIMU SIBIICHUSIMH,
CTPOCHHEM aTroMa M aTOMHOIO
snpa, PaIMOaKTUBHOCTHIO);
BJIa/ICHUE OCHOBOIIOJIATAIOUIUMU
ACTPOHOMUYECKUMU MOHITHUIMH,
MO3BOJISIIOIIMMU
XapaKTepUu30BaTh MIPOILIECCHI,
MPOUCXOAANINE Ha 3BE3/1aX, B
3BE3THBIX CUCTEMaX,
B MEXIaJIAKTUYECKOM  Cpene;
IBUKEHHE  HEOECHBIX  Tedl,
SBOJIIONHIO 3Be3] U BeeneHHoi;
I1P6 4, Biagenue
3aKOHOMEPHOCTSIMHU, 3aKOHaMH
U TEOpPHUSMU (3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akoHEBI
Herorona, 3akoH coxpaHeHUs
MEXaHHYECKON HHEPruH, 3aKOH




COXPaHCHHUS UMITYJIbCa,
MPUHIMIT  CYNEPIIO3UIIUN  CHUJI,
MIPUHIIHIL PaBHOMPABHOCTH
WHEPIHUATBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOEHUSI BEILECTBa,
ra3oBbl€ 3aKOHBI, MIEPBBIA 3aKOH
TEPMOJIUHAMUKY; 3aKOH
COXPAaHEHUS  DIIEKTPUIECKOTO
3apsina, 3akoH KymoHa, 3akoH
OMa miist yyacTka LIeTH, 3aKOH
Oma TUTSt MOJIHOM
AJIEKTPUYECKOM  1EMH, 3aKOH
Hxoyna -  JleHuma, 3akoH
ANEKTPOMArHUTHOM HMHIYKIUH,
3aKOH COXpaHEHUsi SHEpPruw,
3aKOH NPAMOJIMHEHHOTO
pacmpocTpaHeHUs] CBETa, 3aKOH
OTpaKCHHUS CBeTa, 3aKOH
MpEeIOMIICHUST  CBETa;  3aKOH
COXPAaHEHUS DHEPTUU, 3aKOH
COXpaHEHHUS UMIYJbCa, 3aKOH
COXPAHEHUS  DIIEKTPUYECKOIO
3apsia, 3aKOH  COXpaHEeHHs
MaccoBOI'O 4YHCIIa, IOCTYJIAThI
bopa, 3akoH pagUOAKTUBHOIO
pacrnaja); YBEPEHHOE
UCIOJIb30BaHUE  3aKOHOB U
3aKOHOMEPHOCTEH TpU aHAIHM3e
(bu3mIecKux SIBIICHUIA u
MIPOLIECCOB;

[IP6 6. Bimanenne OCHOBHBIMHU
METOJIaMU HAy4YHOT'O MO3HaHMUS,
UCTONIb3YeMBIMH B (DUBHKE:
MIPOBONTH psiMbIe u
KOCBEHHBIC U3MEpEHUS
($u3NYEeCKUX BEIUYMH, BHIOMpAs
ONTUMAJIbHBIN croco6
U3MEpeHUs U UCIOJB3YS
U3BECTHBIE  METOAbl  OLICHKHU

MOrPENIHOCTEN M3MEPEHU,
MIPOBOAUTD UCCIIEIOBaHKE
3aBUCHUMOCTEN duznueckux
BEJIMYMH

C HUCIIOJIB30BaHUECM MMpsAMBIX

10



HU3MEPEHHU, OOBSICHATH
MOJTy4EeHHBIC pe3ynbTaTHI,
UCTIONB3YsT (PU3UYECKUEe TEOpHH,
3aKOHBI W TIOHSATHUS, U JEJaTh
BBIBOJIBI; COOJIOATh TpaBHIIa

0e30macHOTO Tpyna npu
MPOBEICHUU HUCCIIEIOBAaHNN
B paMKax y4e0HOTO

SKCHEpUMEHTa U y4eOHOo-

HUCCIJIEN0BATEILCKOM
NEITEIbHOCTHU c
HUCIIOJIL30BAaHUEM U POBBIX

W3MEPHUTEIBHBIX YCTPOUCTB U
Ja00paTOpHOTO 000PYTOBAHUS,
c(hOpMHUPOBAHHOCTH
MpeICTaBICHUI

0 METOJIax TMOJTY4YEHHUs HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM;

I[mP6 7. CdopMUpOBaHHOCTH
YMEHHS  peuiaTh  pacyeTHbHIE
3aJJayd  C  SIBHO  3aJaHHOHU
buzmvecKoi MOJIEJIBIO,
WCTIONB3Ys (PU3MUECKHE 3aKOHBI
W TPUHIUIBI; HAa  OCHOBE
aHanImM3a YCIIOBHS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJIEIb,
BBLIEIATD buznueckue
BEJIMYMHBI u bopMyIbI,
HEOOXOIMMBbIC

JUIsL €€ PEIICHHs, TMPOBOJUTH

pacueTsbl " OILICHUBATh
peaTbHOCTh MOJTyYCHHOTO
3HAYCHHS buzmIecKoit
BCIINYHHBI; peuiaTb
Ka4C€CTBCHHBIC 3aJa4u,
BBICTpanBas JJOTUYCCKHN

HCIIPOTUBOPCUUBYIO LCIIOYKY

paccyXIaeHuit
C Omopoll Ha  HM3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH

1 (pU3UYECKUE SIBIICHUS

OK 02. MHcnonb3oBars | JInuHOCTHBIE pe3yJIbTaThI

COBPCMCHHBIC CPCACTBA | OTpAXKATh B YaCTU LNCEHHOCTU HAYYHOI'O
IIO3HAHUA:
c(hOpMUPOBAHHOCTH

UHTEPIPETALNN MHUPOBO33PEHUS,

I[IP6 5. VYMeHue y4uTHIBATh
IpaHHIIBI IPUMEHEHUS
M3Y4YEHHBIX ¢bu3necKux
MOZICJIEH: MaTepuanbHas TOYKa,




uHpopMaIuu

u MH(POPMAaLMOHHbIE
TEXHOJIOTUU

IUIL BBINIOJIHEHHUSI 3a/1ad

COOTBETCTBYIOILIETO
YPOBHIO Pa3BUTHUSI HAYKU B OOIIECTBEHHOMN

COBPEMECHHOMY

IMPAaKTUKH, OCHOBAHHOI'O Ha  Juajore

KyJIbTYpP, CIIOCOOCTBYIOLIETO OCO3HAHUIO

HHCpLUaJIbHasA CUCTCMA OTCUCTA,

HIcaAILHBIN ras; MOJEIH

CTPOECHUSI Ta30B, KUIKOCTEU U
TOYCUHBIN

TBCPABIX TCII,

npodeccroHanbHOI CBOETO MecTa | JIEKTPUYECKUI 3apsii, saepHas
NesITeIbHOCTH B MOJIUKYJIbTYPHOM MUDE; MOJETb ~ aToMa,  HYKJIOHHas
- COBEpUICHCTBOBAHME  SI3BIKOBOM M | MOJIEJIb aTOMHOTO sifjpa MpHU
YUTATEIbCKON KYIbTYpPhl KaK CpEACTBa | pelIeHUH PU3NYECKUX 3a]aY;
B3amMojeiicTBus  Mexay Jmoaemu U | [IP6 9. CdopmupoBaHHOCTH
MO3HAHUS MUPA; COOCTBEHHOM MO3UIIUN
MeTtanpeaMeTHble Pe3yNbTaThl  JODKHBI | IO OTHOIICHUIO K (U3NYECKOM
OTpaXkaTh: uH(OpMaLIUY, TOMy4aeMOr u3
OBnaneHre yHHUBEpPCAIbHBIMU YYEOHBIMHU | Pa3HBIX HCTOYHUKOB, YMEHHM
MO3HABATEIbHBIMU JIEHCTBUSAMU: UCIOJIb30BATh upoBbIe
B) pabota ¢ nHpopMaIuei: TEXHOJIOTHH TUTS TTOUCKA,
- BIIQJeTh  HABBIKAMHM  TOJYYEHHUS | CTPYKTYPHUPOBaHUS,
nH(pOpMallMM M3 MCTOYHHUKOB Pa3HBIX | HHTEpPIIpETalun u
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBISATh | MIPEACTABICHUS  y4eOHOW U
MOWCK, AaHallu3, CHUCTEMATH3AIUI0 U | HAYYHO-TIOMYJISIPHON
WHTEpIpeTani0 WHPOpMAUKU PA3IUYHBIX | HHGOPMAIIUHU; PA3BUTHE YMEHUN
BUJIOB ¥ (DOPM MpeACTaBICHUS; KPUTHUIECKOTO aHanm3a
- UCIOJIb30BATh CpeacTBa | mojiydaeMoil nHpopmalu
nH(pOPMaITMOHHBIX
U KOMMYHMKAI[MOHHBIX TEXHOJOTHH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATUBHBIX ¥ OPTaHU3alMOHHBIX
3ajad ¢ coOnojeHHeM — TpeOoBaHMIA
OPrOHOMUKH, TEXHHUKH  0€30MacHOCTH,
TUTHUEHBI, PeCypcocOepeKeHus, MPaBOBBIX
u STHYECKHUX HOPM, HOpM
nH(pOpPMaMOHHOMN 6€30MacHOCTH
OK 03. [IInanupoBarsh | JInuHOCTHBIE pe3yJabTaTh noiokubl | [TIP6 9. CdhopmupoBaHHOCTH
u pean30BbIBaTh | OTPAXKaTh B 4acTH JyXOBHO- | COOCTBEHHOM MO3UIUN
cOOCTBEHHOE HPABCTBEHHOT'O BOCITUTAHUS: M0 OTHONICHHIO K (DU3HUYECKOM
npodeccruoHaIbHOe - CHOCOOHOCTh OILIGHWBATh CUTYallMI0 W | HHPOpPMAIUK, [OJIy4aeMol U3

U JIMYHOCTHOE pPa3BUTHE,
MPEAIPUHUMATENBCKYIO

JesITeNIbHOCTD
B npodeCcCHOHATbHON
chepe, WCII0JTh30BaTh
3HAHUSIT 1O MPaBOBOM
" ¢buHaHCOBOM
IPaMOTHOCTH

B pa3IMYHBIX

JKU3HCHHBIX CUTYalluAgX

MIPUHUMATH OCO3HAHHBIE pelieHus,
OpPUEHTHUPYSIChH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI
Y LIEHHOCTH;

-0CO3HaHWE JIMYHOTO BKJIAJ B TIOCTPOCHHUE
YCTOMYHUBOTO OYAyIIEro;

MeramnpeameTHele  pe3ysibTaThl  JAOJKHBI
OTpaxkaTh:
OBnanenue YHUBEpCaIbHbIMHU

PErYIIATUBHBIMU ,Z[GI\/'ICTBI/IHMI/II

pa3HBIX HMCTOYHHUKOB, YMEHUI
HCII0JIb30BaTh U poBbIe
TEXHOJIOTUU L TIONCKaA,
CTPYKTYpUPOBaHUS,

WHTEPIpETAINN "
MPEACTABICHUS  y4eOHOW W

Hay4HO-IIOIYJIIPHOI
uH(pOpMAaLUY; Pa3BUTHE YMEHUI
KPUTHYECKOTO aHanus3a

noJjry4aeMoi nHpopmanuu
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a) CaMOOpraHu3alys:

- CaMOCTOSITENTEHO OCYILIECTBIISITh
MO3HABATENIBHYIO JIeATEIHOCTD, BBISBIIATD
npoOJemMbl, CTaBUTh U  (HOPMYIHPOBATH
coOCTBEHHBIC 3a/1aud B 00pa30BaTEIHHOU
JeSATeNbHOCTH

Y J)KU3HEHHBIX CUTYaLHsIX;

- CaMOCTOSATEJIBHO

COCTaBJIATH I1aH

pOOIeMBI

pecypcos,
BO3MOKHOCTEN "

pelIeHuUsI
C  yd4eroMm
COOCTBEHHBIX

UMCIOIIIUXCA

MPEAIIOYTEHHUI;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpHEMbl peQieKCUuH IS
OLICHKM CHUTyallud, BbIOOpa  BEpPHOTO
pelIeHus;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKEHUIO

OK 04.

S¢dexTuBHO

B3aUMOJIE€NICTBOBATh

u
B
A KOMaH/IE

paboTtath
KOJIJICKTHBE

JInaHocTHBIC PE3YIbTAThI JOJIDKHBI

OTpaXaTb B YaCTU NCHHOCTHU HAYYHOI'O

MO3HAHUS:
-OBJIaJICBaHHUE HaBBIKAMH y4eOHO-
HCCIIETOBATEIBCKOM, MPOEKTHOMN u
COITMAJIbHOM JIESTEIHHOCTH;
MeranpeaMeTHble Pe3yNbTaThl  JAOJKHBI
OTpaxaTh:

OBnanenue YHUBEpPCAIbHBIMU

KOMMyHI/IKaTI/IBHBIMI/I ﬂeﬁCTBHHMHI
0) COBMECTHasl IeATEIIbHOCTb:

- ITOHUMATh u HCII0JIb30BATh
MPEUMYIIECTBA KOMaHIHOMH
Y UHAUBHUIYaJbHOM paboTHI;

- BpIOMpaTh TEMaTUKy U  METOJBI
COBMECTHBIX JEUCTBUI
C yyeroM  OOMMX  HUHTEPECOB U
BO3MOKHOCTEMN KaXXJ10ro yjieHa
KOJUIEKTHUBA;

- MIPUHUMATh eI COBMECTHOH
NEeSATEIbHOCTH, OpraHU30BbIBATH u
KOOPIAMHHMPOBAaTh  JIEUCTBHS 1O €€

JIOCTYDKCHHIO: COCTABJIATH IJIaH ICHCTBHUH,
pacrpenenarb pojad C Y4YETOM MHEHHM
YYaCTHUKOB,  OOCYXIaThb  PE3ybTaThl
COBMECTHOI paboThI;

-OOCHNBATh KadyC€CTBO CBOCTO BKJIaga U

I1P6 10. OBnageHne yMeHUSAMHU
rpynre
C  BBINOJHEHHEM  Pa3IHMYHBIX
COIMAIBbHBIX poinei,
IUIAHUPOBAaTh PabOTy TPYIIIHL,
pAaIOHATBEHO pacrpenensTh

paboTaTh B

NesITeIbHOCTh B HECTAHAAPTHBIX
CUTYyalUsX, a/IeKBAaTHO
OLIEHUBATh BKJAJ KaXXJOTO W3
YYaCTHHKOB TPYIIIIBI
B pEIICHHE paccMaTpUBACMOKN

POOJIEMBI
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KaX/I0TO YYacTHHKAa KOMaH/AbI B OOLIMiA
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
OBnanenue YHUBEPCAIbHBIMU
PEryISTUBHBIMH JICHCTBUAMU:

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- TpUHUMATH apryMEHTBI
ApYTUX JIOACH TpU aHAU3€ Pe3yJIbTaTOB

JCATCIIBHOCTH

MOTHUBBI U

OK 05. OcymiecTBasiTh
YCTHYI0O U THUCHBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C Y4eTOM OCOOCHHOCTEH
COLIAJILHOTO u

KYJIbTYPHOTO KOHTEKCTa

JInaHocTHBIC PE3YIbTAThI JOJIDKHBI

OoTpaxxaTb B 4YaCTH  3CTETUYECKOTO
BOCIIUTAHUS:

- 3CTETHMYECKOE OTHOUIEHHWE K MHUpY,
BKJIIOYasi O3CTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOro TBOpPYECTBa, CIOpTa, TpyJa
1 OOIIECTBEHHBIX OTHOIICHHUIA;

B o0JacTu MaTpUOTUYCCKOIO BOCIIHUTAHUA

MPpOABJIATH:
-IICHHOCTHOC OTHOIICHHC K
rocyaapCTBCHHbBIM CHUMBOJIaM,

HCTOPUYECKOMY U IIPUPOLHOMY HACIEIUIO,
MMaMSATHHKAM, TPAIUIIHSAM HapoJI0B
Poccun, moctwxenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPY/IC;

MeranpenmMeTHble  Pe3yJIbTaThl  JOJDKHBI
OTpaXkaTh:
OBnanenue YHUBEpPCAIbHBIMU

KOMMYHHKATUBHBIMHA ﬂeﬁCTBHHMH:

a) obieHue:

- OCYILECTBJIATh KOMMYHHKAIIUA BO BCEX
chepax KHU3HU;

- Pa3BepHYTO W JIOTUYHO H3JIAaraTh CBOIO

ImP6 1.
IIPEACTABJICHUI 0

CdhopMupoBaHHOCTD
ponu
U MecTe (U3UKU M aCTPOHOMUHU

B COBPEMEHHOMN Hay4HOU
KapTUHE MUpa, 0
cucTeMooOpa3yromen poJin
(0737041

B pa3BUTHU €CTCCTBCHHBIX HAYK,

TEXHUKH n COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJe
pOCCHIMCKMX U 3apyOeXHbIX

yUeHBIX-(DU3UKOB B Pa3BUTHE
HayKH; MOHUMaHHe (HU3NIECKOM

CYIIHOCTH Ha0JIIOJaeMBIX
SIBJICHU MHUKPOMUDA,
MaKpoMHupa u Meramupa;

MOHUMAHUE POJIM ACTPOHOMUU
B MPAKTUYECKOU [EATEIHHOCTU
YEeJI0BEKA u JaJbHENIIEM
HAyYHO-TEXHHUYECKOM Pa3BUTHH,
poyin (07637041
B (OPMHUPOBAHHH KpPyrozopa H

(GYHKIIMOHATIBHOW TPaMOTHOCTH

TOUKY 3peHHUs | YeJIOBEKa s peleHus
C UCIIOJIb30BaHUEM SI3BIKOBBIX CPEZICTB IIPAKTUYECKHX 3a/1a4
OK 07. CogeiicrBoBats | JInuHOCTHBIE pe3yiabTaThl nomwkuel | [IP6 8. CdopmupoBaHHOCTH
COXPAHEHHUIO OTpakaTb B  YacTH  3KOJOI'MYECKOIO | yMEHUS IPUMEHSTh
OKpy’Karolien cpeabl, | BOCIUTAHUSA: MIOJTyYEHHBbIE 3HaHUsA s
pecypcocOepeKeHHIO, - chopMUPOBAHHOCTh  IKOJOTUUYECKOU | OOBSICHEHUS YCIIOBHI
OPUMEHATh 3HaHUS 00 | KYJIbTYpHI, IIOHUMaHHe BIIMSIHUA | IPOTEKAHMS bu3nveckux

N3MCHEHUH KJIMMaTa,
MPUHIUIBI OEPEXITUBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JENCTBOBATH

B Ype3BhIYANHBIX

COLIMAJIBHO-9)KOHOMUYECKHX IPOIIECCOB Ha
COCTOSIHUE€ TIPUPOJHOM UM  COLIMAJIBHOM
Cpenbl, 0CO3HAHUE TTI00aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
- IUIAaHUpPOBAaHHE U

OKpYy>Karoleun

OCYILIECTBIICHUE

NEUCTBUI B cpene Ha

SBICHUH B TpUpoAe U I

MPUHATUS MPaKTUYECKUX
pelleHnii B IOBCEJHEBHOM
JKU3HHA TSt obecnieyeHns

6e30macHOCTH IpU 00pAICHUHN C

OBITOBBIMU npudopamu "
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CUTyalUusiIxX

OCHOBE 3HAHUA LEJIEeH  yCTOMYUBOIO
Pa3BUTHS YEJIIOBEUECTBA;

aKTHBHOEC HENPUATHE JIEUCTBU,
MPUHOCSIINX BPEI OKPYKAOLIEH cpeae

TEXHUYECKUMHU  YCTPONCTBAMH,

COXPaHEHHUS 3/10pOBbS u
COOJIIOICHHS HOPM
9KOJIOTMUECKOTO TOBEJACHUS B
OKpYy>Karoleu cpene;
MMOHUMAaHHe HE00X0MMOCTH
MIPUMEHECHUS JOCTUKEHHUM

GU3UKM W TEXHOJOTHUH ISt
palMOHAIBHOTO
MIPUPOIOTOIL30BAHUS
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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) 80
B TOM YHCIIE:
71a00paTOPHBIE 3aHATUS (eciu npedycmMompeHro) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 42
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) 38
[TpomexyTouHas aTTectanus B popme 3a4yeT ¢
OLIGHKOM
2.2. TemaTnuyeckuii IVIAH U co/iepP:KaHUE TUCUUIIMHBI
HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuaJa, O0bem yacoB| YpoBeHb
pa3/iesioB H TeM |1a0opaTopHble padoThl U MPAKTHYECKHE 3aHATHS, OCBOEHHS
caMocCTosiTeIbHAsA padoTa 00y4yarommxcs,
KypcoBasi padora (IpoeKT) (eciu npedycmompeHro)
1 2 3 4
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHMS
Tema 1.1 Coaepsxkanue y4eOHOIro MaTepuaJia 2 1,2
Bsenenue @dusuka - Hayka O mnpupozae. Hayunele meTOnbI
MO3HAHUS OKpY’Karomiero Mmupa. Posb skcriepumerTa
U TEOpUHM B TpoIecce TO3HAHUS TMPUPOJBI.
OKcriepuMeHT B ¢us3uke.  MojaenupoBaHue
(bu3MYeCKuX SBJICHWH W TporeccoB. Hayunbie
runote3bl. PU3n4ecKue 3aKOHbI U Teopuu. [ paHuIbl
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImn
cooTBeTcTBUsl. Pomb u  Mecto (usuku B
(OpMHPOBAHNN COBPEMEHHOW HAY4YHOH KapTUHBI
MUpa, B TPAKTUYECKON AEITEITbHOCTH JTFOACH
[IpakTrueckas pabota 1
CamocrosiTenpHas padbora 2
Pasznea 2. Mexanuka
Tema 2.1 Coaep:xkanue yuyeOHOro MmarepuaJia 2 1,2
Kunemaruka Mexanunueckoe  aBrkeHne. OTHOCHUTEIBHOCTD
MeXaHu4yeckoro mABmxkeHus. Cucrema oTcyera.
Tpaexropusi. Ilepememnienne, CKOPOCTh (CpemHss
CKOPOCTb, MT'HOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepuaibHOW TOYKHM, HUX TMPOEKIMH Ha OCHU
cuctembl koopauHat. CloKeHHE TepeMelIeHU U
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CJIO’KEHHE CKOPOCTEH. PaBHomepHOE 51
PaBHOYCKOPEHHOE  IPSIMOJIMHENHOE JIBUYKEHHE.
I'paduku  3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOpEHUs, YT U NEPEMEILEHUSI MaTepuanbHON
TOYKH oOT BpeMeHu. CBoOOJHOE maJeHHE.
VYckopenue CBOOOIHOTO [axeHus.
KpuBonunerinoe TNIBUKCHUE. JBmkeHue
MaTepUAIbHON TOYKH IO OKPY>KHOCTH. YTJIOBast
CKOpOCTb, JINHEWHAas CKOpocTh. llepron u yacrora.
LleHTpOoCTpEMUTENIBHOE YCKOPEHUE

IIpakTHYecKkue 3aHATHSA

[IpakTuyeckue paboOTHI:

H3mepeHne MrHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY MNYTIMH,
MPOMICHHBIMA  TEJIOM 3a  TOCIEIOBaTEIbHBIC
paBHbIE MIPOMEXKYTKHU BpEMEHU npu
PaBHOYCKOPEHHOM  JIBIDKEHMM C  HAa4daJbHOU
CKOpPOCTBIO, PaBHOW HYIIIO.

N3ydenune ABUKEHUS MapuKa B BI3KOM KUIKOCTH.
W3ydyeHnue  ABWKEHHMS ~ Tela,  OpPOIIEHHOTO
TOPU30HTAIIEHO

1,2

CamocrosiTesbHast padoTa

Tema 2.2
Jnnamuka

Conep:xxanue y4e0HOro MaTepuasia

[Ipunmun otHocutenbHocTH [anmmnes. IlepBerit
3akoH  Hprootona. HHepumandbHble  CHCTEMBI
oTcUeTa. Macca  Tena. Cuna. [TpuHIMn
cynepno3uiuu cuil. Bropoit 3akon HeroTtona uist
MaTepUaJIbHOM TOYKH B HHEPLHUAIBLHON CHCTEME
orcuera (MCO). Tperuit 3axkoH HproTona mis
MaTepUalbHBIX  TOYEK. 3aKOH  BCEMHPHOIO
tsarotenusi. Cuna tsokectu. IlepBas kocmuyeckas
ckopoctb. Bec Ttema. Cuna ymnpyroctu. 3akoH
I'yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILXKEHUS M cujia TpeHus mokos. Koaddunuent
TpeHus. Cuiia CONpOTUBIICHUS NPU JBUKEHUU Tea
B OKMAKOCTM uiau rase. lloctynarensHoe u
BpallaTeIbHOE ABM)KCHHE a0COJIOTHO TBEPAOTO
Tena. MOMEHT  CWJIBI  OTHOCUTEIBHO  OCH
BpaiieHus. Ilnedo cuibl. YcinoBus paBHOBECHS
tBepaoro tena B UCO

1,2

IpakTnyeckue 3aHATHS

1,2
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[IpakTuyeckue paboOTHI:

Wzydenne nBmwxeHuss Opycka IO HaKJIOHHOU
IUIOCKOCTH MO/, IEHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanne 3aBUCMMOCTH  CHJI  YIIPYTOCTH,
BO3HHUKAIOIIUX B J1e(OPMHUPOBAHHON IMpPYXKHUHE U
pe3uHOBOM  o0Opaslie  OT  BEIMYUHBl  HUX
nedhopmaruu. VccinenoBanue ycaoBUN paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS

CamocrosiTesbHast padoTa 2
Tema 2.3 Conep:xaHue yueOHOro MaTepuaJia 2 1,2
3aKOHBI NMnynsC  MarepuanbHOM  TOYKH,  CHCTEMBI
COXPaHEHHUs MaTepHalbHBIX  TOuYeK. VMmynsc cuiabl U
B MCXaHHKEC HU3MCHCHHUC HUMITYJIbCa TCJa. 3akoH COXpPaHCHUA

umnynbca B UCO. PeaktuBHoe aBmwxkenue. Pabora
cuibl. MomHocTh cuibl. KuHetnueckast sHeprus
MartepuagbHOH Touku. Teopema 00 H3MEHEHUU
KHMHETUYECKON 3Hepruu. [loreHunanbHas sHeprus.
[ToTreHumanbHas SHEPIUs yIpyro
nedhopmupoBaHHOW TIpyX)uHBL. [loTeHnManbHas
SHeprusi Tena BOMHM3M TOBEPXHOCTH  3EMIIH.
[loTeHumanbHple W  HEMOTEHUUAIbHBIE  CHUJIBI.
CBs3p  pabOThl  HEMOTEHIMANBHBIX  CHI  C
U3MECHEHUEM MEXAHUYECKOM JHEPIUU CHUCTEMBI
TeN. 3aKOH COXPAaHEHUs MEXAHWYECKOW SHEPIHH.
VYipyrue u Heynpyrue CTOJIKHOBEHUS

IIpakTHYeckne 3aHATHSA 1 1,2

[IpakTuueckue pabOTHI:

N3ydeHune cBA3M CKOPOCTEW TEI MPH HEYNPYrom
yzaape.

I/ICC.HGI[OBaHI/Ie CBA3U paGOTbI CHUJIbI C UBMCHCHUEM

MEXaHUYECKON YHEPIUU Tena

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJePKAHNUE (COAEPKAHUE PUKJIIATHOTO
MOYJIS)

IIpakTHYeckne 3aHATHSA 1 1,2

[IpakTuyeckass pabota: TexHHueckue yCTpoWcTBa
U [PaKkTU4YECKOE IPUMEHEHHE:  CIHIOMETP,
JIBUKEHUE CHapsAIOB, LEMHbIE U pPEMEHHbIE
nepejayd, NOAUIMIIHMKH, BOJOMET,  KOIIEp,
IIPYKUHHBIN [TACTOJIET, ABM)KEHNE HCKYCCTBEHHBIX
CIIlyTHHUKOB U PaKer.

[IpakTnueckass pabora: Vcmonb3oBaHUE 3aKOHOB
MEXaHUKHU JJIs1 OOBSICHEHUs JBUXKEHHUS HEOECHBIX
TEN U 7S Pa3BUTHS KOCMHYECKHMX HCCIIEIOBaHUM,
I'PaHULBI IIPUMEHUMOCTH KJIACCUYECKOU
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MCXaHUKH. I/IMI/ITaI_[I/I}I HECBCCOMOCTH.

CamocrosiTesbHast padoTa

Pa3nen 3. MoJiekyJis

pHas puU3NKa M TEPMOIUHAMMKA

Tema 3.1
OCHOBEI
MOJICKYJISIPHO-
KHMHETHYECKOM
TEOpUH

Conep:xxanue y4e0HOro MaTepuaa

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeOpHUH. BpOyHOBCKOE IBHIKEHHE.
Huddysus. Xapaxkrep JBUKECHHUSI U
B3aMMOJICHCTBUSL 4YacTUL BemiectBa. Mogaenu
CTPOEHHUS Ta30B, >KHIKOCTEHM M TBEpABIX TN U
O0OBSICHEHHE CBOIWCTB BEIIECTBA HAa OCHOBE 3THX
Mozenerd. Macca M pa3Mepbl  MOJIEKYJI.
KomnuectBo BemectBa. IlocrosnHas ABoraapo.
TermoBoe paBHOBecwe. TemmepaTrypa U ee
m3Mmepenue. [llkana temneparyp Lenbcus. Moaenn
uaeaNbHOrO  Tasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH HUICAIBHOrO
raza. AOcomoTHas TeMIeparypa Kak Mepa
CPEIHEW KHUHETUYECKOM DBHEPrUU  TEIUIOBOIO
IBWKEHMs dactun rasa. lllkama Ttemmeparyp
KensBuna. YpaBuenue MenaeneeBa-Knanelipona.
3akoH JlanbToHa. ['a30Bbie 3akoHbI. M30mporiecchl
B MJCAIBHOM ra3e C INOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA: M30TEPMa, U30X0pa, n300apa

1,2

IIpakTHYecKkne 3aHATHA

[IpakTuyeckue paboOTHI:

N3Mmepenne maccbl BO3Ayxa KIIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXAY MapamMeTpaMu
COCTOSTHUS Pa3pexKEeHHOI0 ra3a

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 1. 3ydyenue omHOrO U3
U30IPOLIECCOB

1,2

CamocrositenpHas padbora

Tema 3.2
OCHOBBI
TEPMOANHAMUKHI

Conep:xxanue y4e0HOIro MaTepuaJia:

TepMoguHamuyeckass  cucrema.  BHyTpeHHss
SHEPrusT  TEPMOJUHAMUYECKOW  CHCTEMBl U
crocoOnl ee m3MeHeHus. KoauuecTBO TEIIOThI U
pabota. BHYTpeHHssI SHEprus OJHOATOMHOIO
uaeanbHOro  rasza.  Buasl  Temuonepenauu:
TEIUIONPOBOJTHOCTh,  KOHBEKIUSA,  M3JIy4EHHUE.
TemmoeMKoCTh Tella. YAelbHAs TEIIOSMKOCTh
BEIIIECTBA. KomnaectBo TEIIOTHI npu
temionepenaye. [lepBblid 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHne mepBOTro 3akOHa TEPMOIUHAMUKH K
uszomnporeccam. ['paduyeckas  HHTEpHpeTalUs
paboter Ta3za. TemmoBble MamuHBL [IpUHIATIEL

1,2
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JeicTBUsL TEIUIOBBIX MamuH. [IpeoOpa3oBanus
PHEPTUM B TEIUIOBBIX MamuHax. Koadowurment
nosne3Horo aeiictBus (mamee — KIIJ) TtemmoBoit
mammsbl. [{ukin Kapuao u ero KIIJ[. Bropoii 3akox
TepMoauHamMuki. HeoOpatumocTs mporeccoB B
IIPUPOJE. DKOJIOTHYECKHE IpoOIeMbI
TEIUIOOHEPTETUKU

IIpakTnyeckne 3aHATHS 2 1,2

[Ipaktuueckass pabora: W3mepeHue ynenpHOU

TEMI0EMKOCTH
CamocrosiTesibHasi padoTa 2
Tema 3.3 Conep:xaHue yueOHOro MaTepuaJia 2 1,2
ArperaTHble [TapooOpa3oBanue u KoHAceHcarus. Vcmapenue u
COCTOSHHABEIIECTBA | KUICHUE. YJeNbHAS TEIUIOTa MapooOpa3OBaHMS.
U (a3oBble 3aBUCHUMOCTb TEMIIEPATypPhl KUIIEHUS OT JAaBJICHUS.
Nepexoabl A6COJIIOTH3.}I n OTHOCHUTCIIbHAA BJIAKHOCTH

Bo3ayxa. Haceimennsii mnap. Tepmoe Teno.
Kpucrannuueckue u amop¢HbIe Tena.
AHU30TpONUsST CBOWMCTB KpHUCTawioB. JKuukue
KpUCTaJUIBL. CoBpeMeHHbIE MaTepHuabl.
[InaBienne U KpucTaM3anus. Y aeiapHas TeraoTa
iasnenus. CyOnumanus. YpaBHEHHE TEIJIOBOTO
OaraHca

IIpakTnyeckne 3aHATHS 2 1,2

JlaGopaTtopHnas pabota 2. OnpeneneHue
BJII&KHOCTH BO3TyXa

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlepPKaHNUeE (CoAep:KaHHue PUKJIATHOTO
MOTYJIS)

IIpakTnyeckne 3aHATHS 2 1,2

[IpakTuyeckass pabota: TexHHueckue yCTpoWcCTBa
U TPAKTUYECKOE  IIPUMEHEHHE:  TEPMOMETD,
O6apomerp. OmpeneneHue Macchl BO3ayXa B
KOMHAT€ Ha OCHOBE M3MEPEHUN 00beMa KOMHATBHI,
JIABJICHUS X TEMIIEPATyphl BO31yXa B HEH.
[IpakTnueckas padora: TexHHUecKue yCcTpoOiCTBa
U TPaKTUYECKOE  IPUMEHEHHWE:  JIBUraTellb
BHYTPEHHEIO CrOpaHus, OBITOBOM XOJOIMJIBHUK,
KOHAULIMOHEP, TUTPOMETp U  ICUXPOMETP,
KaJIOpUMETD, TEXHOJIOTHH HOJIyYEHUs
COBPEMEHHBIX  MaTEpHUaioB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

CamocrosiTeibHasi padoTa 2

Pa3nen 4. DiaekTpoauHAMHUKA

Tema 4.1

Conepxanue yueOHOro MaTepuaJia 2 1,2
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DNEeKTpOCTaTUKA

Onextpuzauus Ten. OJEKTpUueckuil 3apsn. [Isa
BHUJIa DJIGKTPUUECKUX 3apsAnoB. [IpoBogHukH,
OUAJCKTPUKA W TOJNYNPOBOAHUKH.  3aKOH
COXpaHEHUs AIEKTPUYECKOTO 3apsja.
B3aumoneiicteue  3apsimoB.  3akoH  Kynona.
DIIEKTPUYECKOE noJe. HanpsixkenHocTh
anekTpudeckoro mnoss. IlpuHnmn cynepno3unuu
SNEKTpUYECKUX Tosiell. JIMHMM HanpsKEHHOCTH
AIEKTPUUECKOTO MOJIA. PaGora cuil
anekTpocrarnueckoro noiis. Ilorenunan. Paznocts
noTeHManoB. I[IpOBOOHUKM U AUDIIEKTPUKU B
ANIEKTPOCTATUUECKOM  moje. Jludnekrpuyeckas
MPOHUIIAEMOCTh. DJNEKTPOEeMKOCTh. KoHaeHcarop.
DIIEKTPOEMKOCTh IIJIOCKOTO KOH/JIEHCATOopA.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

IpakTnyeckue 3aHATHS

[IpakTnueckas paborta: W3mepenne
IIEKTPOEMKOCTH KOHJEHCATOpa

1,2

CamocrosiTesbHast padoTa

Tema 4.2
[TocTostHHBIN
AJIEKTPUYECKUM TOK.
Toxu B pa3nuyHbIX
cpenax

Conep:xxanue y4eOHOro MaTepuaJia:

DJIEKTPUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHMUS
anekTpudeckoro Toka. Mcrounuku Toka. Cuiia
Toka. [loctosauubiil Tok. Hanpsxenue. 3akon Oma
hilas: | y4acTka LEH. DIEeKTpUYECKOe
COIIPOTHBIICHUE. VYnenbHOoe ~ CONPOTHUBIICHHE
BemecTBa. IlocienoBarenbHoe, NapajlieNbHOE,
CMEIIIaHHOE COEIMHEHUEe MpPOBOAHUKOB. Pabora
AJIEKTpUYEeCKoro Toka. 3akoH Jlxoynsa-JIenua.
MortHoCTb ANEKTPUYECKOTO TOKa.
DNEeKTPOABUKYIIAS cuwia BHYTpEHHEE
CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma aJis
MOJIHOM  (3aMKHYTOHM)  3JIEKTPUYECKON  LIETH.
Kopotkoe 3aMbikaHue.

DJNIEKTpOHHAs MPOBOAUMOCTbh TBEPABIX METAJUIOB.
3aBUCHUMOCTh  CONPOTUBJICHHS  METaNIOB  OT

TEMIEPaTypHI. CBepXnpoBOIUMOCTb.
DJIeKTpUYECKuid TOK B Bakyyme. CBolcTBa
AIEKTPOHHBIX MTYYKOB. [TomynpoBOIHUKH.

CoOcTBeHHass ¥ TIpUMECHass  IPOBOIUMOCTH
noJynpoBogHukoB.  CBolicTBa  p-N-mepexona.
[TomynpoBoAHUKOBBIE TPUOOPHI. DIEKTPUUECKHUNA
TOK B pacTBOpaxX M paciuiaBaxX 3JIEKTPOIUTOB.
DJIEKTPOJIMTHYECKAS AUCCOLMALMS. DJIEKTPOJIN3.
DJIEeKTpUUYECKU TOK B ra3zax. CaMoCTOSTENbHBIN 1
HECAMOCTOSITENbHBIN pa3psa. Monuus. [Inazma

1,2
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IIpakTHYecKue 3aHATHSA

JlaboparopHas paborta 3. M3ydueHHne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

JlaGopaTopHas pabota 4. N3mepenne
ANEKTPOJBWKYIIEH CHIIBI MCTOYHHKA TOKA W €ro
BHYTPEHHETO CONPOTHUBIICHHS

1,2

CamocrosiTesibHast padora

Tema 4.3
MarnuTHO€ noze.
DneKTpOMarHuTHasI

WHITYKITAS

Conepxanue yueOHOro MaTepuaJia

[TocrosauHBIE MAarHUTHL. Bzaumopneicteue
IMOCTOSIHHBIX MarHuToB. MaruutHoOe mnoJie. Bekrop
MarHuTHOM WHAYKUUH. [IpuHIUI cynmepno3uimu.
Jluanm maroutHOM wHAYKUMHM. KapTuHa nuHui
MarHuTHOM  MHAYKIMU  TOJSI  MOCTOSIHHBIX
MarHuToB. MarHuTHOE 1OJi€ MPOBOJIHHUKA C TOKOM.
Kaptuna nuHuMiA 1ONg  JUIMHHOTO — MIPSIMOTO
MPOBOJIHUKA u 3aMKHYTOTO KOJIBLIEBOT'O
IIPOBOJHMKA, KaTyIIKH ¢ TOkoM. OmbIT Opcrexa.
B3aumopeiictBue mpoBOIHUKOB ¢ TOkoM. Cuia
Amnepa, ee Moaynb U HamnpasieHue. Cuna
Jlopenua, ee Moaynab W HampaBiieHue. [[BrkeHue
3apsyKEHHOM 4YacTHUIBI B OJTHOPOJHOM MarHMUTHOM
none. PabGora cunmer  JlopeHma.  SIBienwme
JJIEKTPOMArHUTHOM MHAYKuU. IloTOK BekTopa
MarHuTHOM wuHAyKuMH. DJ(C uHAYKIMU. 3aKoH

AJIEKTPOMATrHUTHON UHIYKIUHU ®Dapanes.
Buxpesoe DIEKTPUYECKOE roJe.
DNeKTpOoABIKYIIas cuiIa MHIYKIUH B

MIPOBOJIHUKE, JBIDKYIIEMCS TIOCTYINATeIbHO B
OAHOPOJHOM MarHuTHOM mnodjie. ITpaBuio Jlenna.
NunyktuBHOCTH. SIBieHMe camomHuaykiuu. 2JC
CaMOWHIYKIIMUA. ODHEPrusi MarHUTHOTO  TIOJIA
KATYIIKUA C TOKOM. DJEKTPOMAarHuTHOE TOJIe

1,2

IIpakTHYeckue 3aHATHA

[IpakTnueckue paboTel: M3ydeHMe MarHUTHOTO
MoJIsl KaTylmku ¢ TokoMm. MccienoBanue neicTBus
MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM

JlaGopaTopHble 3aHATHSA

JlaboparopHnas pabota 5. M3yueHue siBineHus
ANEKTPOMATHUTHON UHIYKLIIHHU

1,2

IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepPkaHue (CoAepKaHNe NMPUKIATHOTO

MOTYJIS)

IpakTnyeckue 3aHATHS

[Ipaktuyeckas pabota: TexHHueckue ycCTpoWcTBa
U IPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOIL,
JJIIEKTPOMETP,  KOHJEHCATOp,  KOIHUPOBAJIbHBIN

1,2
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anmapar, CTPYHHBIM  IIPUHTEp,  aMIEpPMETP,
BOJIBTMETD, peocrar, HUCTOYHUKU TOKA,
JJIEKTPOHArpeBaTEIbHBIC puOopHl,
AIIEKTPOOCBETUTENbHBIE  MPHOOPBI, TEPMOMETP
COINPOTHBIICHUS, BAKYYMHBIM AUOJ, TEPMHUCTOPHI U
(GoTOpe3nuCTOpsl,  MOITYNPOBOJHHUKOBBIM  IHOZ,
raJlbBaHHKa, ITOCTOSIHHBIE MarHurThl,
JNEKTPOMAarHUThI, 3JIEKTPOJBUIATEIb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHULI, UHIYKIHOHHAs 1€Yb.
IIpakTrueckas pabora: Mepsl
AIIEKTPOOE30IaCHOCTH, JIEKTPOCTaTUYECKAast
3allluTa, 3a3eMJIEHUE 3JIEKTPONPHOOPOB, KOPOTKOE
3aMbIKaHUE

CamocrosiTesibHast padoTa

Pasznea 5. Kosie0anusa 1 BOJTHBI

Tema 5.1
Mexanudeckue u
ANIEKTPOMArHUTHBIE
KoJIeOaHus

Conep:xxanue y4eOHOro MaTepuaJa

KonebarenpHast cuctema. CBoOOIHBIE KOJIECOAHUS.
lapmonnueckue xkonebanus. Ilepuon, dwacroTa,
ammutyna u (asza  konebanuid. Ilpy>KuHHBII
MasiTHUK. MaTeMaTU4eCKUil MasiTHUK. YpaBHEHHE
rapMOHHMYECKHX Koyiebanuii. KuHemartudeckoe wu
JTUHAMHYECKOE OMnHUCcaHue K0J1e0aTeIbHOTr0
JIBUKEHHSL. [IpeBpamenue SHEPIUU pu
rapMOHHYECKHX KolieOaHusX. CBS3b aMILTUTYABI
KoeOaHUN MCXOMHOW BENMYMHBI C aMIUTUTYAOU
KoJIeOaHUH  ee  CKOPOCTH U YCKOPEHHS.
Kone6arenbHbrit KOHTYP. CBobopHbIe
AJIIEKTPOMATHUTHBIE KoeOaHus
B HJCAIbHOM KO0JIe0aTeIbHOM KOHTYype. AHajorus
MEXAY MEXaHWYECKHUMH U 3JIEKTPOMArHUTHBIMU
koneOanusimu.  ®Popmyna  Tomcona.  3akoH

COXPAaHEHHUS JHEPruu B UJCATBHOM
KoJIeOaTeIbHOM KOHTYPE. BrinyxneHHble
MEXAHUUYECKUE KosebaHusl. Pe3onanc.
Pe3onancuHas KpHBas. BeiHyX1€HHBIE

3JIEKTPOMAarHuTHbIE Kojebanus. IlepeMeHHBbIH TOK.
CuHyconganbHbI TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA. AMIUTATYIHOE "
JEHUCTBYIOIIEE  3HAYEHUE  CHJIBI  TOKa W
HarnpsbkeHus.  Tpancdopmartop. IlpousBoactso,
nepegaya W NOTpeOIeHHe  DIEKTPUYECKOU
SHEPTUH. DKOJIOTHYECKUE pHUCKH npu
MIPOU3BOJICTBE AJIeKTpuueckon sHeprun. Kymnbprypa
UCIIOJIb30BAHUSI 3JIEKTPOIHEPTHUU B MOBCEIHEBHOM
KU3HU

1,2
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IIpakTH4eckne 3aHATHA

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH TEPUOJA  MAaJIbIX
KoneOaHui rpy3a Ha HHUTH OT JUIMHBI HUTH U
Macchel Tpy3a. MccnenoBanre nepeMeHHOro TOKa B
Henu W3  TOCJIEIOBATebHO  COCIMHEHHBIX
KOHJIeHCaTopa, KaTYIIKA
U pe3nucTopa

1,2

CamocrosiTesibHast padoTa

Tema 5.2
Mexanudeckue u
3JIEKTPOMArHUTHBIE
BOJIHBI

Conep:xxanue y4e0HOIro MaTepuasa

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHeHusl. [lepuon. Ckopoctb
pacnpocTpaHeHus U JAJinHa BOJHbL. [lonepeunsie u
IPOJOJIbHBIE  BOJIHBL Wntepdpepentus  u
nudpakis MeXaHU4eCcKuX BOJIH. 3BYK. CKOPOCTH
3ByKa. ['pomkocTh 3Byka. Brwicota ToHa. TemOp
3ByKa. OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI
W3JIy4eHHUS] DJIEKTPOMArHUTHBIX BOJH. B3auMmHas
opueHrauuss Bexkropo E, B uw v B
AIIEKTPOMAarHUTHOW BOJNHE B Bakyyme. CBoiicTBa
AIEKTPOMATrHUTHBIX BOJIH: OTpa’kKEHUE,
IIPEIOMIIEHUE, NoJIsIpU3aIus, T paKIus,
untepdepenusa. CKOpPOCTh 3IEKTPOMArHUTHBIX
BOJIH. [[Ikana  SJEKTPOMAarHUTHBIX  BOJIH.
[IpuMeHeHne 3IE€KTPOMarHUTHBIX BOJIH B TEXHUKE
U ObITy. [IpUHIMIBI PauOCBSI3U U TEIEBUACHUS.
Paguonokanus. DneKTpOMarHUTHOE 3arpsi3HEHHE
OKPYKarOILEH Cpeibl.

1,2

IIpakTH4eckne 3aHATHA

1,2

CamocrosiTesibHast padoTa

Tema 5.3
Onrtuka

Conep:xxanue y4e0OHOIro MaTepuasia

[IpssmMonuHENHOE  pacnpoCTpaHEHUE CBETa B
onHopoaHoM cpene. Jlyu cBera. OTpakeHue cBeTa.
3aKOHBI OTpaKEHUs CBeTA. ITocTpoenue
n300pakeHui B TUIockoM 3epkaie. [Iperommenue
cBeTa. 3aKOHBI MPEIOMIICHUS CBEeTa. AOCOIIOTHBIN
nokasarenb IpenomneHusd. IlomHoe BHyTpeHHee
OTpakeHUe. [IpenenbHblii  yroa  MOJHOTO
BHYTPEHHEro oOTpaxkeHusa. Jlucrepcus cBera.
ClnoxHbli  cocTaB  Oeinoro  cBera.  LBer.
Cobwuparonue W paccewBaronIve JHH3BL TOHKas
nuH3a. DokycHOE paccTOsSHUE U ONTUYECKas CHIIa
ToHKOM JmH3BL. IlocTpoeHune wu300paxkeHU B
COOMpAIONIMX U pacceuBaroIUX JuH3ax. Dopmyna

1,2
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TOHKON JHH3BI. YBEJIHWUYCHHE, JaBacMOE€ JIMH3OM.
IIpeneinsr [IPUMEHUMOCTH T€OMETPUYECKOU
onruku. WuaTepdepenmnus cBera. KorepeHTHBIE
UCTOYHUKU. Y CIOBHSI HAOIIOEHUSI MAKCHMYMOB U
MUHUMYMOB B HMHTEPPEPEHLHUOHHOW KapTHUHE OT
IBYX CHUH(A3HBIX KOTEPEHTHBIX HMCTOYHHKOB.
Hudpakmus cBera. [ludpakiuonnas pemieTka.
VYcnoBue HaOMOIEHUS TJIABHBIX MaKCUMYMOB MpHU
NajJeHud  MOHOXPOMATHYECKOro  CBeTa  Ha
T pakImoHHyIo pereTky. [lonspuzanus cBera

IIpakTH4eckue 3aHATHSA 2

[IpakTuueckass pabora: HaGmiomenue aucmepcun
cBeTa

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 6. I3mepeHune noka3arens
MPETOMIICHUS CTEKIIa

JlaboparopHnas pabota 7. MccnenoBanue CBOMCTB
M300paXEHUI B TUH3AX

1,2

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJEPKAHME (COMEPKAHUE
MPUKJIATHOTO MOYJIfAA)

IIpakTH4eckue 3aHATHSA 2

[IpakTnueckas pabora: TexHHUeckue yCcTpoOiCTBa
U TpakTUYeckoe TMpUMeHeHue: celicMorpad
3JIEKTPUYECKUNA 3BOHOK, F€HEPATOP IMEPEMEHHOIO
TOKa, JIMHUW 3JEKTPONepenady, MY3bIKaJbHbIE
WHCTPYMEHTBI, YJbTPA3BYKOBasi JIMarHOCTHKA B
TEXHUKE W MEIUIUHE, pajap, paJvONpPUEMHUK,
TeNeBU30p, aHTteHHa, tenedon, CBU-meun, oukw,
nyna, QoroammapaT, TPOSKIIMOHHBIA —ammapar,
MHUKpPOCKOII, ~ TEJIECKOI, BOJIOKOHHAsl  ONTHKA,
T pakMOHHAs pelleTKa, MOISIPOu, TEIECKOIL.
[IpakTuueckas pabdota: Bumbl msnmydenwii. Bujsr
criekTpoB.  Cnektpbl  ucmyckaHus.  CHnekTpbl
MOTJIOIICHHUS. CrexTpanbHbIi aHaIu3.
CriekTpanbHbIe KIACCHI 3Be3/. YJIBTpaduoIeTOBOES
U3JIy4CHHE. NudpakpacHoe U3JIy4EHUE.
Penrrenosckue nyun. X mpupoma U CBOWCTBA.
[IIkana 37eKTPOMArHUTHBIX U3Ty4YECHHI

1,2

CamocrosiTeibHasi padoTa 2

Pa3nen 6. OcHOBBI cHIENHAIBHON TEOPUH OTHOCUTEJIHLHOCTH

Tema 6.1
OcHOBBI TEOPUH
OTHOCHUTEJIbHOCTH

Conepxanue yueOHOro MaTepuaJia 2

I'panunel IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTymarsl creMaNIBHONM — TEOpUH
OTHOCUTEIIBHOCTH:  HMHBApUAHTHOCTb  MOJIYJIA

1,2
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CKOPOCTHM  CBE€Ta B BaKyyMe, MIPUHIIATL
OTHOCHUTEJIBHOCTH OMHIITEeHHa. OTHOCUTEIHLHOCTE
OJIHOBPEMEHHOCTU.  3aMEJUICHHE BpPEMEHU U
COKpallleHUE JJIMHBI. ODHEPrus U  UMIIYJIbC
cB0OOIHOM 4YacTuilbl. CBs3b MAacChl C SHEPrUeH H
UMITYJIbCOM CBOOOJTHOM YacCTHUIbl. DHEPTHs MOKOS
CcBOOOIHOM 4aCTHIIBI

IIpakTHYecKkne 3aHATHA

1,2

CamocrosiTesibHast padoTa

Pa3nen 7. KBanToBasi pusuka

Tema 7.1
IIEMEHTHI
KBAaHTOBOU ONTHKU

Conepxanue yueOHOro MaTepuaJia

®otonbl. Popmyna [lnanka cBSI3U >HEPTUU
dboTOHa C €ro YacToTol. DHEpPruss M HMITYJIbC
dortoHa. OTtkpsiTHE u UCCIIeIOBaHHE
dotoadpdexra. OmbiTer A.I'. CroneToBa. 3aKoHBI
dbotoapdexra. VYpaBHeHue ODWHINTEHHA IS
doroaddekra. «Kpacnas rpanuna» porordpdexra.
JaBnenue cBera. Omneiter  I1.H.  JleOenena.
XUMHUYECKOE IEUCTBHUE CBETA

1,2

IpakTnyeckue 3aHATHS

CamocrosiTesibHast padora

Tema 7.2
CrpoeHue aToMa

Conep:xxanue y4eOHOro MaTepuaJa

Mopnens atoma Tomcona. OmbiTel Pezepdopaa no
UCCJIEIOBAHUIO CTpoeHusi aroma. llmaneraphas
mozenb aroma. Ilocrynater bopa. M3nydenue u
norjouieHre (OTOHOB MpH IEpPexojae aToMa C
OJHOTO YpPOBHS DJHEPrud Ha JApyrod. Buael
criekTpoB. CHeKTp ypOBHEW HSHEpPruM aroma
BOJI0Opoia. BoHOBEIE cBoiicTBa yacTull. BonHbl e
bpoina.  KopmyckyisipHO-BOJIHOBOW — Jyaiu3M.
Hudpaxmus AJIEKTPOHOB B KpHUCTaJUIax.
CrnoHTaHHOE M BBIHYXKJCHHOE  M3JIy4YCHHE.
VYcTpoiicTBO U NPUHIIMI Pa0OTHI JT1a3epa

1,2

IpakTnyeckue 3aHATHS

[IpakTuueckas pabora: Habmonenne nuHE9aToro
CIIeKTpa

1,2

CamocrosiTesbHast padoTa

Tema 7.3

Conepxanue y4eOHOro Marepuaja

1,2
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ATOMHOE SApO

Meroabl HaOII0IeHUS u perucTpanuu
AJIEeMEHTapHbBIX YacTHII. OTtkpbITHE
panunoaktuBHocTH.  OmbiTel  Pesepdopma 1o
OIIpEEIIEHUIO cocraBa PaauoaKTUBHOTO
n3nydenus. CBoiictBa anbga-, Oera-, ramma-
u3nyyeHus. BnusiHue painoakTHBHOCTH Ha KUBbIE
opranu3mbl. OTKpBITHE MPOTOHA W HEUTPOHA.
Hyxnonnast moxens smpa ['elizenOepra-lBaneHko.
3apsn sapa. MaccoBoe umcio snapa. M3orombl.
Anbda-pacniaa. DNEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacma. lNamma-u3nydenue. 3aKkoH
pPaAMOAaKTUBHOIO  pacmaza. OHEpPrus  CBS3H
HYKJIOHOB B siipe. SlnepHbie cuibl. JledekT Macch
anpa. JAnepHble peakiuu. JlereHue u CUHTE3 A1ep.
Snepubiii  peaktop. TepMmosimepHbIA  CHHTE3.
[IpoGnemMbl ¥ TEPCTIIEKTUBBI SACPHON DHEPTETUKH.
OKOJOTUYECKHUE aCIMEKThl SIACPHOM SHEPreTUKHU.
OnemeHTapHble 4YacTUlpl. OTKpPBHITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOICHCTBUSA

IIpakTH4eckue 3aHATHSA 1,2
[Ipaktuueckass pabota: McciaenoBaHue TpPEKOB
yacTul] (10 rOTOBBIM (poTorpadusim)
IIpodeccnonanbHO OpHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue
MPUKJIAJTHOTO MOYJIfAA)
IIpakTHYeckune 3aHATHA 1,2
[IpakTuueckas padoTa:
1. JenoBas wrpa: IloHsTHs, CBSI3aHHBIE C
U3YYEHHEM  METOJOB  HAy4yHOIO  IO3HAHU:
sBJICHHE, HAY4HbIH (akt, rumoresa, ¢uzmveckas
BEJIMYMHA,  3aKOH,  TEOpHUs,  HaOIIIOJCHHUE,
JKCIIEPUMEHT, MOJIETUpOBaHUE, MO/JIETIb,
U3MEpEeHHeE.
2. [TpakTrueckas pabora: Texaudeckue
yCTpOMCTBA W MPAKTUYECKOE  MPUMEHEHHUE:
dboTosnemMeHT, GOTOMATIHMK, COJHEYHas Oarapes,
CBETOAMOM, CIEKTPOCKOI, Ja3ep, KBAHTOBBIN
KOMIIBIOTEp,  JIO3UMETp, Kamepa BuibcoHa,
SICPHBINA PeakTop, aToMHast bomba
CamocrosiTesibHast padoTa
Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH
Tema 8.1 Conep:xaHue yueOHOro MaTepuaJia 1,2
DJeMeHTHI Bun 3Be3nnoro neba. Co3Be3nus, sSipKUE 3BE3[IBI,

aCTPOHOMHUU U
acTpo(U3HUKH

IUTAHEThI, WX BHAMMOE JBHWkeHue. CoaHeuHas
cucreMa. Ilmaners! 3emHOM rpynnel. IlnaHersi-
rurantel. Manble Tenma CONHEYHOM CHCTEMBI.
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Conrme, ¢orochepa u armochepa. ConHeuHas
akTUBHOCTh. McTounuk sHeprum ConHLa U 3BE3N.
3Be31bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3alMOCBS3b. 3Be3 bl TJIaBHOU
MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBH>» JUTS 3BE3] TJIABHOM
MIOCJIEIOBATEIbHOCTH.  BHYyTpeHHee  CTpOoeHHe
3BE3. CoBpemeHHbIE IIPEICTaBICHUS 0
IPOUCXOXKAEHUN M 3Bomounu CoyHIA U 3BE3N.
Oranbl ku3HM 3Be3A. Mueunelii Ilyte — Hama
lNanaktuka. CnupanbHas cTpykTypa I'anmaktukw,
pacrpezeneHue 38e31, raza u npuid. [lonoxenne u
nemwxenne Comuna B Tamaktmke. Ilnockas u
chepuueckas moacucTeMbl [ amakTuku. THIbI
rajakTuk. PaamoramakTuku u KBazapbl. UepHble
JBIPBI B siApax rajiakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa06na. Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa. Moxens «ropsuent
Bcenennoii». Macmtabnasi ctpykrypa BeenenHoi.

MeraranakTuka. Hepemennsie poOIeMbl

aCTPOHOMHUHU

IIpakTHYeckne 3aHATHSA 4 1,2

JlaGopaTopHas paborta 8. Hab6mronenus

HEBOOPY)KEHHBIM ~ TJIA30M C  HCIOJb30BAHUEM

KOMIBIOTEPHBIX MPHIOKEHUN IS OTMpPEeIICHUs

MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO

nary: OCHOBHbIE CO3BE3Us CesepHoro

MOJTyLIAPHSI U IPKUE 3BE3/1bI

CamocrosiTeibHasi paboTa 4
Bcero 118
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JUCIHHUIIVIMHBI YII.13 ®DU3UKA

3.1. MarepuaibHO-TEXHUYECKOE 00eCTICUCHUE

Peanuzamnus nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KaOMHeTa
bu3uku.

B xabunere ¢u3uku HOMKHO OBITH HeoOXxomaumoe JabopaTopHOE
00opyI0BaHuE JJis BBITIOJHEHHUS YKa3aHHBIX B MIPOrpaMMe Mo (PU3MKe J1adopaToOpHbIX
U TPAKTUYECKUX paboOT 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
IPOLECCOB, AMIUPUUECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKUX
npuMmeHnenuil. JlaboparopHoe o6opyaoBaHue A1 YYCHUUECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BHJE TEeMAaTUYECKUX KOMIUJIEKTOB M OOECIeuMBaeTCs B pacyére
OIHOTO KOMIUJIGKTa Ha JBYX oOOydarommuxcs. TeMaTndecKue KOMILJICKTHI
Ja00paTOPHOTO OOOPYJIOBAaHUSL JIOJKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
UCTIONb30BAaHUU AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

O6opynoBanne yueOHOTO KaOUHETA:

— TIOCAJI0YHBIE MECTa MO0 KOJMYECTBY 00YUarOIINXCs;
— pabouee MeCTO MpernoaBaTes;

— KOMIUIEKT Y4eOHO-HATIJISIIHBIX TOCOOUI;

— KOMIUJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB,;

— 3a/aHus Ui IPOBEPOYHBIX padoT;

— npodeccuoHaIbHO OPUEHTUPOBAHHbBIC 3a[aHMS;

— matepuaibl 1UQHepeHIIMPOBAHHOIO 3a4eTa.

Texuuyeckue cpeacTBa 0OydeHHUS:

— TEpPCOHAJbHBIA KOMIBIOTEP C JUIIEH3MOHHBIM MPOTrPAaMMHBIM 00ECIICUEHUEM;

— 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 uza., crep. — M. : IIpocsenienue, 2022, — 432 c. : Wi —
(Knaccuueckuit kypc). - Hom. MIT;

2. ®wusuka. 11 xmace : yue0. mms oOmieoOpa3oBar. opraHu3anuii : 0a30BbINA
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. Kanmamuaukos, C. E. MypaBseB. — 2-¢
u3a., nepepad. u gom. — Mocksa: M3zgarensctBo [Opaiit, 2024. — 496 c. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-16205-9. — Texker
anekTpoHubli  //  OOpasoBarenbHas  1uiargopma  FOpaitt  [caiit]. @ —
URL.: https://urait.ru/bcode/530614.

2. Ponuonos, B.H. ®usuka s KoJuiemkeit : ydeOHoe 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  [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 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,
ACATCIBPHOCTH  NPUMCHHUTCIBHO | pasnen 5. Temsr 5.1., 5.2., 5.3.
K pa3I4HbIM KOHTEKCTaM Pasen 6. Tema 6.1.
Paspgen 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 BBITIOJTHCHHEM|
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.

Temsr 7.1, 7.2
Tema 8.1
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