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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
nporpammbel B cootBeTrcTBUU ¢ PI'OC CIIO mo cnenuansHoctn 38.02.03
OmnepainoHHast JeSTEIbHOCTh B IOTUCTHUKE.

1.2. Mecto nuctumuasl B cTpyktype TITTCC3:
OIl. O6ueo6pazoBareibHas MOATOTOBKA

VII. YueOHble ipeMeThl

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 OOy4YalOIMUXCA YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUA,
3HAUMMOCTH (PU3WYECKUX 3HAHUM JUIsI COBPEMEHHOTO KBATH(UIIUPOBAHHOTO
CIEIUAIMCTA MPU OCYIIECTBICHUH €T0 MPo(dheCcCUOHATBHOU NeATeIbHOCTH;

—  (dopMUpOBaHHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

—  OBJAJCHUE cnenuduuecKon CUCTEMOM bu3MYeCKuX  TIOHSTHH,
TEPMUHOJIOTHEN U CUMBOJIUKOM;

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

—  OBJIaJICHWE OCHOBHBIMM METOJAaMH HAYYHOTO TIO3HAHUS TPHUPOJIBI,
UCIIOJB3YyeMbIMU B (u3uKe (HAOJIOAEHUE, OMHCAaHUE, W3MEPEHUE, BBIJIBIKCHUE
TUIIOTE3, IPOBEJICHUE SKCIIEPUMEHTA);

—  OBJAJICHHE YMEHUAMH 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHSTH
MOJIyYEeHHbIC PE3yJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIY (U3UYECKUMU
BEJIMUYMHAMH B HAOJII0JIJa€MOM SIBJICHUU, J€JIaTh BBIBOJIBI,

—  ¢opMHpoBaHHWE yMEHHUS pemiaTh (U3UYECKHUE 3aJlauyd pPa3HbIX ypOBHEU
CJI0’KHOCTH;

—  pa3BUTHE NO3HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce MPUOOPETEHUS] 3HAHUM C HCMOJb30BAHUEM Pa3IMUHbBIX
HMCTOYHMKOB WH(POPMAIIMHA U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHN; YMEHUI
dbopmynupoBaTh MW OOOCHOBBIBATH COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHHUIO K
busndeckoit nHPpopMaIuy, OJTyIaeMON U3 PA3HBIX HCTOYHUKOB;

—  BOCIHTaHUE YYBCTBA FOPJIOCTHU 32 POCCUUCKYIO (DU3UYECKYIO 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,
OPOU3BOACTBEHHBIX M  TEXHOJOTMYECKHX TMPOLECCOB, MPHUHIUIOB JEHUCTBUSA
TEXHUYECKUX NMPUOOPOB U yCTPOUCTB, oOecneueHns: 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:

— oOs3aTenbHasl ayauTopHas yudeOHas Harpy3ka (Bcero) 68 wyacoB, M3 HHUX

npakTudeckas padborta — 36 4acos;

— caMocTosITeNbHas pabota — 50 4acoB.

1.5. Ilnanupyemsie

pe3yJIbTaThI

OCBOCHMH

001eo0pazoBaTenbHOM

mucuuiInHel 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 | OTpa)XkaTb B YaCTH TPYJOBOTO BOCIIUTAHUS: | MIPEICTABICHUM 0 ponu
npodeccroHanbHOI - TOTOBHOCTh K TpPydYy, OCO3HaHHE | U MecTe (PU3UKU U aCTPOHOMHUU
IEeATENbHOCTH LIEHHOCTH MacTepCTBa, TPYI0I00HE; B COBPEMEHHOMN Hay4HOU
IMPUMCHUTCIILHO - TOTOBHOCTH K AaKTHBHOH ACATCIIbHOCTU | KAPTHUHC MHpa, 0
K Pa3TUYHBIM | TEXHOJIOTHUYECKOM crucTeMoobpasyromneit ponu
KOHTEKCTaM u COLIMAJIbHOU HaNpaBJICHHOCTH, | PU3UKH

CHOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATD
U CaMOCTOSITENIbHO  BBIMOJHATH TaKylo
NesITeNIbHOCTD;

- HUHTEpeC K  pa3IU4HbIM
npodeccuoHanbHOM 1eATENbHOCTH,

chepam
- TOTOBHOCTH U  CHOCOOHOCTh K
00pa3oBaHHIO

U caM000Opa30BaHUIO HA TIPOTSHKCHUU BCEH
JKU3HH;

MeTtanpeMeTHbIE PE3YJIbTAThl  JTOJKHBI
OTpaXkaTh:

OByasieHue YHHBEPCATBHBIMA YYCOHBIMH
[M03HABATENbHBIMU JICHCTBUSIMHU:

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.IGCTBGHHBIﬁ IMpHU3HAK
HIJIN OCHOBaHHA

JIIsL CpaBHCHHA,

KJIacCU(UKALUN u 0000111eHN;
ONPEACIISITh LN ACATEIbHOCTH, 33]1aBaTh
apaMeTpbl u KpUTEPUU
nx JIOCTYKCHHS, BBISIBJIATH
3aKOHOMEPHOCTH u MPOTUBOPEUUS
B pacCMaTPUBAEMBIX SIBJICHUSX

6) 0a30BLIE UCCIIEN0BATEIILCKHE JEHUCTBHUSL:
- BJIAJIETh y4eOHO-
HUCCIIEI0BATENbCKON u MPOEKTHOM

ACATCIIBHOCTH, HABBIKAMH  Pa3pCIICHHA

HaBBIKaMU

npobiem;
- 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 00J1acTeH;

- 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 JIBUIKECHUE,
PE30HAaHC, BOJIHOBOE JIBUYKEHHUE;
muddy3us, OpOYHOBCKOE
IBUKEHHE, CTpOCHHE
KUJIKOCTEH M TBEPABIX TEII,
U3MEHEHHe o0beMa Ten npu
HarpeBaHUU (oxmaxaeHun),
TEIJIOBOE paBHOBeECHE,
UCIapeHue, KOHJICHCALIUS,
IUIaBJIEHUE,  KPUCTaJUIM3allus,

KUIIEHUE, BIIAXHOCTh BO3/yXa,
CBSI3b CpEAHEH KHUHETHUYECKOU
SHEPTUM TEIJIOBOTO JBUXKEHUS
MOJIEKYJI c abCcoMIOTHOM
TEMIIEPaTypOH, [IOBBILLICHUE

JaBJICHUS  Ta3a MpPU  €ro
HarpeBaHuu

B 3aKpBITOM COCYJE,
MEXy MapaMeTpaMu COCTOSIHHS

rasa B

CBA3b

H30MPOIIECCaX;
AJIEKTPU3ALHS Te,
B3aUMOJICICTBHE 3apsI0B,
HAarpeBaHUE  NPOBOJHHKA  C
TOKOM, B3aHMMOJCHCTBHUE
MarHuToB,
WHIYKIHUA, NEUCTBHUE

MAarguMTHOI'O IIOJI Ha IIPOBOAHHUK

OJICKTpOMariuTHas

C TOKOM

3aps,
BHGKTpOMaI‘HI/ITHBIe KOH€6aHI/I$I

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
OCHOBOITOJIararO UMK
(GUBUYECKUMU ~ TIOHATUSIMA U
BEIIMYMHAMH,
XapaKTEPUIYIOITUMHU
buznveckue MPOIIECCHI
(CBSI3aHHBIMH C MEXaHHUYECKUM
JBIKEHHUEM, B3aHMOJCHCTBHEM
Tell, MEXaHUYCCKUMHU
KoJIcOaHMSIMM M BOJIHAMH;
aTOMHO-MOJICKYJISPHBIM
CTPOCHHUEM BEIIIECTBA,
TETUIOBBIMH MPOIIECCaMU,
INEKTPUYCCKUM 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
OMma jiist yyacTka LIeNH, 3aKOH
OmMma TUIA IIOJIHOU
AJIEKTPUYECKOM  1EMH, 3aKOH
Hxoyna -  JleHuma, 3akoH
ANEKTPOMArHUTHOM HMHIYKINH,
3aKOH COXpaHEHUsi SHEpPruw,
3aKOH IPSIMOJIMHEMHOTO
pacmpoCcTpaHEHHUsI CBETa, 3aKOH
OTpaXKEHUS CBETa, 3aKOH
MpEJIOMJICHUS  CBETa;  3aKOH
COXPAaHEHHUS DHEPIrUH, 3aKOH
COXpaHEHHUS UMIYJbCa, 3aKOH
COXPAaHEHUS  DIIEKTPUYECKOIO
3apsiia, 3aKOH  COXpaHEeHHs
MacCOBOTO 4YHCJa, TMOCTYIaThl
bopa, 3akoH pagUOAKTUBHOIO
pacrnaja); YBEPEHHOE
WCIIONBb30BAaHUE  3aKOHOB U
3aKOHOMEPHOCTEH MpU aHaIMu3e
(bu3mIecKux SIBIICHUIA 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 U3MEPEHU,
IIPOBOAUTH UCCIIEJOBaHHE
3aBUCHUMOCTEN duznueckux
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
buzmveckoi MOJIEJIBIO,
WCTIONB3Ys (PU3MUECKHE 3aKOHBI
W TPUHIUIBI; HAa  OCHOBE

aHanm3a YCIIOBUS 3a/1a9mn
BBIOMPATh (PU3NYECKYIO MOJIEIb,
BBLIEIATD buznueckue
BEJTUYUHBI u bopMyIbI,
He00X0oINMBIE

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 4YaCTW 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 COJAEPKAHUE YYEBHOH JAUCHUIIJINHBI
OVIL.13 DU3UKA
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
[TpomexyTouHas aTTectanus B popme 3a4yeT ¢
OLIGHKOM
2.2. TemaTnuyeckuii IVIAH U co/iepP:KaHUE TUCUUIIMHBI
HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bem yacoB| YpoBeHb
pa3/iesioB H TeM (J1aGopaToOpHbIe Pa0OThI M MPAKTHYECKHE 3aHATHSI, OCBOEHHUA
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
MO3HAHUS OKpYyKarotero Mupa. Posib skcriepumeHTa
M TEOpUHU B TMpoIecce TMO3HAHUS MPUPOIBIL.
OkcnepuMeHT B ¢u3uke.  MonaenupoBaHHUe
(bU3MYEeCKUX SIBICHUH W TporeccoB. HayuHbie
rurnote3bl. GU3nuecKkre 3aKOHbI U TEOpHUH. [ paHuIbl
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImn
cooTBeTCTBUS. Ponmb u  Mecto  (u3uKu B
(OpMHPOBAaHUN COBPEMEHHOW HAyYHOH KapTHUHBI
MUpa, B TPAKTUIECKON A TETbHOCTH JTIOCH
IIpakTuyeckue 3aHATHS - -
CamocTrosiTe/ibHasi padoTa 3 1,2,3
Pa3nen 2. MexaHuKa
Tema 2.1 Conep:xaHue yueOHOT0 MaTepuasia 2 1,2
Kunematuka Mexanuueckoe  aBrkeHue. OTHOCHUTEILHOCTH

MexaHuueckoro aBuxkeHus. Cucrema orcyera.
Tpaekropus. Ilepememnienne, CKOpOCTh (CpemHSS
CKOpPOCTb, MT'HOBEHHasi CKOpPOCTh) U YCKOpEHHUE

MaTepuajbHOM TOYKHM, HX IPOEKIUU HA OCH

cucteMbl koopanHar. CllokeHHe NEepeMEelIeHU u
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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
pE3MHOBOM  O0Opasle  OT  BEIMYMHBI  MX
nedopmaruu. MccnenoBanue ycaoBUi paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS

CamocrosiTesibHast padoTa

1,2,3

Tema 2.3
3aKOHBI COXPaHEHUS
B MEXaHHKE

Conep:kanue y4eOHOT0 MaTepuaJia

Nmnynbc  MarepuanibHOM  TOYKH,  CHCTEMBI
MarepuaibHbIX TOYeK. HMwmmynec cuibl W
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 MEXAaHUYECKOW DSHEpPruu CUCTEMBI
Tel. 3aKOH COXPAHEHUs MEXaHWYECKOW IHEPIUH.
Yupyrue u Heynpyrue CTOIKHOBEHUS

1,2

IpakTuyeckue 3aHATHS

[TpakTrueckue pabOTHI:

N3ydeHue cBA3U CKOPOCTEHW TEN MPU HEYNPYrom
yaape.

Hccnenoanue cBs3u pabOTHI CUIIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUH TeJIa

1,2

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJlePKaHue (CoAepKaHue PUKJIATHOIO

MO/1YJIfA)

IIpakTuyeckue 3aHATHS

[IpakTuyeckas pabota: TexHuuyeckue ycTpoucTBa
U TPaKTUYECKOE  TPUMEHEHHE:  CIHUAOMETP,
IBUKEHHE CHApsAIOB, LEMHBbIE U PEMEHHBIE
nepenadyy, IMOAIUMIHUKH, BOJOMET,  KOIEp,
IIPYKUHHBIN ITACTOJIET, ABM)KEHNE HCKYCCTBEHHBIX
CIIyTHUKOB U PaKET.

[IpakTrueckas pabota: Vcmonb3oBaHWE 3aKOHOB
MEXaHUKU JJIs1 OOBSICHEHUS JABMKEHMsI HEOECHBIX
T€1 W IJs Pa3BUTUS KOCMHUYECKHUX HCCIIEOBaHUM,
I'PaHULBI IPUMEHUMOCTH KJIACCHUYECKOU
MeXaHHUKHU. MIMHUTaIusl HEBECOMOCTH.

4

1,2
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‘CaMOCTOﬂTeJIbHaH padora

1,2,3

Paznen 3. MoJjiekyasipHasi pu3MKa U TEPMOANHAMHUKA

Tema 3.1
OCHOBEI
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOPUH

Conep:xanue yueOHOTo MmaTepuajia

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeopuHu. BpOyHOBCKOE IBUIKEHUE.
Hudbdyzus. Xapakrtep JIBIDKCHUSI "
B3aMMOJICVICTBHS 4YacTULl BellecTBa. Mogaenu
CTPOEHHUSI Ta30B, >KUJIKOCTEH M TBEPABIX TEJI HU
OOBSICHEHHE CBOIWCTB BEIIECTBA HAa OCHOBE JTHX
Momened. Macca U pasMepbl  MOJIEKYJL.
KomnuectBo BemectBa. IlocrosnHas ABoraapo.
TemoBoe paBHOBecwe. TemmepaTrypa U ee
n3Mepenue. [llkana temneparyp Lenbcus. Moaens
UJI€aTbHOTO rasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUU HUACAIBHOrO
raza. AOcomOTHas TeMmIeparypa Kak wmepa
CpPEIHEH KHHETUYECKOM DHEPrUU  TEIUIOBOIO
NBWKeHUs vactull raza. lllkama Ttemmepatyp
KenpBuHa. YpaBHenue MenneneeBa-KnanelipoHa.
3akoH JlanbToHa. ['a30Bbie 3akoHbI. M30mpoiiecchl
B WJCAIBHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM
BelIeCcTBa: U30TepMa, U30X0pa, u3obapa

1,2

IIpakTHYeckue 3aHATHSA

[IpakTuyeckue pabOTHI:

H3mepenne Macchl BO3JyXa KJIACCHOM KOMHATe.
HccnenoBanue 3aBHCUMOCTH M@Ky MapaMeTpamu
COCTOSIHHSI Pa3pEeKEHHOTO rasa

JlabGopaTropHble 3aHATUSA

JlaGopatopnass pabGora 1. M3ydyeHue onHOrO U3
U30IIPOLIECCOB

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 3.2
OCHOBBI
TEPMOANHAMUKHI

Conep:xkanue y4eOHOI0 MaTepuaJia:

TepMoauHamuyeckass  cucrema.  BHyTpeHHss
SHEpPrus  TEPMOAMHAMHYECKOW  CHUCTEMBI U
crocoObl ee u3MeHeHHs. KonuyecTBO TEMIOTH U
pabota. BHYyTpeHHssT dHEprusi OJHOATOMHOIO
HACaILHOTO  rasa. Buast  temnonepenauu:
TETJIONPOBOHOCTb, KOHBEKIHUS,  H3JIy4YeHUE.
TennoemMkoCTh Teja. YAeldbHas TEIUIOEMKOCTh
BCIIIECTBA. KommaectBo TEIUIOTHI npu
termonepenayde. IlepBblid 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne nepBoro 3akoHa TEPMOJIUHAMHUKH K
n3omporieccaMm. ['paduueckas  HMHTEpIpETaALUS
pabotel raza. TemnoBsle MamUHBL [IPUHIUATIEL

neiicTBUsl TeIuIoBbIX MamuH. IIpeoOpasoBanus

1,2

19



SHEPrUM B TEIJIOBBIX MammHax. KoadduimeHnt
nosiesnoro aevicteus (manee — KIIJ[) TteroBoit
Mammsbl. Huki Kapuao u ero KIIJ[. Bropoii 3akon
TepMoaMHaMHUKH. HeoOpatuMocTe mpoIeccoB B
IIPUPOJE. DKonorn4yeckue poOIEMBI
TEIUIO3HEPTreTHKU

IIpakTHYeckne 3aHATHS 2 1,2

[Ipaktuyeckas pabora: M3mepenue yaeabHOMR

TEIUIOEMKOCTHU
CamocTrosiTe/ibHasi padoTa 3 1,2,3
Tema 3.3 Conep:xaHue yueOHOT0 MaTepuasia 4 1,2
ArperaTHble [TapooGpa3oBanue u KoHAeHcarus. Vcmapenue u
COCTOSIHUSIBEILIECTBA | KUIICHHWE. YJIeNbHAS TEIUIOTa MapooOpa3OBaHMS.
u ¢dazoBble 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS.
HepeXOI[BI A6COJ’IIOTHa$I 148 OTHOCHUTCIIBHAas BJIA’KHOCTDH

Bo3ayxa. Haceumennsli mnap. Tsepmoe Telo.
Kpucrananueckue u amop¢HBbIe Tena.
AHM30TpONIUS CBOMCTB KpuCTawioB. JKuakue
KPUCTAJUIBI. CoBpeMeHHbIE MaTepHabl.
[InaBnenue u Kkpuctauiuzanus. Y aeiapHas TEraoTa
mnaBiaeHus. CyonmuManus. YpaBHEHHE TEIIOBOTO

Oananca
IIpakTHyeckne 3aHATHSA 4 1,2
JlaGopatopnass ~ pabora 2. Omnpenenenue

BJIAXKHOCTH BO3ayXa

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJlepPKaHue (CoAepKaHue PUKJIATHOIO
MO/1YJIfA)

IIpakTHyeckne 3aHATHSA 4 1,2

[IpakTuyeckas pabota: TexHuuyeckue ycTponcTBa
U TPaKTUYECKOE  IMPUMEHEHHUE:  TEPMOMETP,
O6apomerp. Ormpenenenue Macchl BO3JyXa B
KOMHATe Ha OCHOBE M3MEpPEHUH 00beMa KOMHATHI,
NABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.
[Tpaktrueckas pabora: TexHUYECKHE YCTpOHCTBA
U TIPAaKTUYECKOE  IPUMEHEHHE:  JIBUraTellb
BHYTPEHHEIO CropaHus, OBITOBOW XOJOJIMIBHUK,
KOHIUIIMOHEP, TUTPOMETP M IICUXPOMETP,
KaJIOpUMET, TEXHOJIOT MU MIOJIyYEHUs
COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUN

CamocTosiTeJibHas padoTa 3 1,2,3

Pa3nen 4. DjekTpoAuHAMHUKA

Tema 4.1 Coaeprxkanue yuyeOHOIro MmaTepuaJia 4 1,2
ONEKTpOoCTaTHKA | DneKTpu3alms Tel. DIeKTpuueckuid 3apsia. [Ipa




BHJIa DIJIEKTPUYECKUX 3apsanoB. lIpoBogHukw,
TUAJIEKTPUKA W TIONYNPOBOJHUKH.  3aKOH
COXpaHEHUs AIEKTPUIECKOTO 3apsija.
B3aumopeiicteue  3apanoB. 3akoH  Kysona.
DJIEKTPUYECKOE noJie. HanpsbkeHHoCTh
anekTpudeckoro mnouss. [IpuHomn cynepno3uuuu
AJIEKTPUYECKUX Toyiel. JIMHMM HanpsKeHHOCTH
AIEKTPUIECKOTO TOJISL. Pa6ora cui
anekTpocTarndeckoro noiist. Ilorenunan. PasHocts
noTeHuuanoB. [IpOBOOHUKM U JUAJIEKTPUKU B
AJEKTpOCTaTUUEeCKOM  moje. Juanekrpuyeckas
MIPOHUIIAEMOCTb. JJIEKTPOeMKOCTh. KoHneHcarop.
DIEeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOopa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

IIpakTuyeckue 3aHATHS

[TpakTuyeckas pabota: H3mepenue
3JIEKTPOEMKOCTH KOHJEHCATOpa

1,2

CamocrosiTesibHast padoTa

1,2,3

Tema 4.2
[TocTostHHBIN
AJIEKTPUYECKUM TOK.
Toku B pa3InYHbIX
cpenax

Conep:xkanue y4eOHOT0 MaTepuaJia:

DJIEKTPUYECKUH TOK. YCIOBHUSI CYIIECTBOBaHUS
JIEKTPUYECKOro Toka. Mcrounuku Ttoka. Cuia
toka. [locTosiHubIl TOK. Hanpsxkenue. 3akon Oma
IS yJacTka L. DIEeKTpUUYECKOe
COMPOTHUBIICHUE. VienbHoe  CONPOTHUBIICHHE
BemlectBa. [locienoBarenbHoe, mNapajlieNbHOE,
CMEIIIaHHOE COEIUHEHUEe NPOBOJAHHUKOB. Pabora
AJIEKTPUYECKOTO Toka. 3akoH Jxoyns-JIeHna.
MomiHocTb 3JIEKTPUYECKOTO TOKA.
DneKTpoABMKYILAs cuia u BHYTpPEHHEE
CONPOTHUBIIEHNE MCTOYHMKA TOKa. 3akoH OMma s
MOJIHOM  (3aMKHYTOH)  DJIGKTPUYECKOW  IICTIH.
KopoTtkoe 3ambikanue.

DNEeKTpOHHAsl MPOBOAMUMOCTb TBEP/ABIX METAJUIOB.
3aBUCHMOCTh  CONPOTUBIICHUS ~ METAJIOB  OT
TEMIIEPaTypBl. CBepXIpoBOIUMOCTb.
DJIeKTpUYeCcKMid TOK B Bakyyme. (CBoiicTBa
3IEKTPOHHBIX ITy4KOB. [TomynpoBOIHUKH.
CobcTBeHHass M MpuUMecHass  IPOBOJAMMOCTH
nosiynpoBogHukoB.  CBolicTBa  p-N-miepexona.
[TonmynpoBOIHUKOBBIE TPUOOPHL. DIEKTPUUECKUN
TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB.
DNEKTPONUTHYECKAsT JAUCCOLMALMS. DJIEKTPOIIHU3.
DJIEKTpUYECKUH TOK B razax. CaMOoCTOSTENbHBIN U
HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma

1,2

IIpakTuyeckue 3aHATHS

1,2
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Jlaboparopnas paborta 3. M3ydeHune cMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

Jlaboparopuast pabora 4. N3mepenue
BHGKTpOZ[BI/I)KyIHeﬁ CHJIbI UCTOYHHKA TOKa U €ro
BHYTPEHHETO COMPOTHBIICHHS

CamocTosiTeJibHas padoTa 3 1,2,3
Tema 4.3 Conep:xaHue yueOHOT0 MaTepuasia 2 1,2
MarnutHoe none. | IlocrosiHHBIE MAarHUTHI. Bzaumopneicteue
DNEeKTPOMAarHuTHas | MOCTOSHHBIX MAarHUTOB. MaruutHoe mose. BekTop
UHIYKIUS MarHuTHOM MHAYKUMH. [IpuHIUI Cyneprno3uluu.

Jluaum marnutHOM wuWHAYKUMW. KapTuHa nuHUN
MarHuTHOM  MHAYKIOUU  TOJSI  TOCTOSIHHBIX
MarHuToB. MarHuTHOE MOJI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMII 1oNs WJIMHHOTO — NPSAMOTO
MIPOBOJIHUKA u 3aMKHYTOTO KOJILIEBOTO
IIPOBOJHMKA, KAaTyIIKH ¢ TOkoM. OmbIT Dpcrena.
B3aumopeiictBue NpoBOAHMKOB ¢ TokoM. Cuia
Amnepa, ee Moayiap U HampasieHue. Cuna
Jlopenua, ee Moaysb M HampaBieHue. [[BrxeHue
3apsyKEHHOW YacTUIbl B OTHOPOJHOM MarHUTHOM
nmone. PabGora cuner  JlopeHma.  SIBieHme
AJIEKTPOMArHUTHON WHAyKIuu. [loTOok BekTopa
MarHuTHOM WHAYKUMU. DJC uHAyKUMH. 3aKOH

3JIEKTPOMATHUTHOMN AHIYKIUU ®dapazes.
Buxpesoe DIEKTPUYECKOE noJie.
DneKTpoABUKYIIas cuia 1505010900705 B

MPOBOJIHUKE, JBHXKYLIEMCS IIOCTYMAaTeIbHO B
OJHOPOAHOM MarHuTHOM moze. [IpaBuno Jlenma.
NunyktuBHOCTH. SIBieHME camoumHaykiuu. 2J1C
CAaMOMHAYKITMU. ODHEPrus MarHUTHOTO  TIOJIS
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHUTHOE T10JIe

IIpakTHyeckune 3aHATHSA 4 1,2

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

JlabGopaTopHble 3aHATUSA

JlaboparopHnast pabota 5. 3y4yeHue sBiaeHus
3JIEKTPOMATHUTHON MHIAYKLIMU

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIePKAHUE (COIePKAHNE MPUKIIATHOTO
MO/LYJIs1)

IIpakTHYeckne 3aHATHS 2 1,2

[TpakTrueckas pabora: TexHHUECKHE YyCTpOHCTBA
U TPaKTAYECKOE NPUMEHEHHUE: AJIEKTPOCKOI,
ANEKTPOMETP,  KOHJEHCATOp, KONUPOBaJIbHBIN
anmapar, CTPYHHBIM  IIpUHTEP, aMIEPMETP,
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BOJIBTMETD, peocrar, HUCTOYHUKH TOKA,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
3JIEKTPOOCBETUTENbHBIE  MPHOOPBL, TEPMOMETP
CONPOTUBIICHNUs, BAKYYMHBII U0, TEPMUCTOPHI U
(boTope3nucTopsl,  MOJIYNPOBOJHUKOBBIM  AMOL,
rajIbBaHHKa, IIOCTOSTHHBIE MarHmrhl,
JNIEKTPOMArHUThI, 3JEKTPOJABUTATEIb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS T1€Yb.
IIpaxTueckas pabora: Mepsl
ANIEKTPOOE30IaCHOCTH, JJIIEKTPOCTaTHYECKAs
3alUTa, 3a3eMJICHHE AIIEKTPOIPUOOPOB, KOPOTKOE
3aMbIKaHUeE

CamocTosiTesibHasi padora

1,2,3

Pasznea 5. Kosie0anus 1 BOJTHBI

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

Conep:kanue y4eOHOT0 MaTepuaJia

Konebarenbnas cucrtema. CBoOOIHBIE KOJNEOAHMUS.
I'apmonunueckue konebanus. Ilepwon, wacrora,
ammutyna u  ¢asza konebaHui. IIpyXKUHHBIHA
MaATHUK. MaTeMaTU4eCKUll MasiTHUK. Y paBHECHUE
rapMOHHYECKHX KoJjiebanui. Kunemarmdeckoe u
JTUHAMHAYECKOE ONHUCaHue K0J1e0aTeIbHOTO
JBAYKEHUS. [IpeBpamenue SHEPruu npu
rapMOHHYECKUX KoyieOaHusX. CBS3b aMITUTYIbI
KoJjeOaHUi HMCXOMHOW BEMMYMHBI C AMIUTHTYAON
Kole0aHui €€  CKOPOCTH U YCKOPEHHS.
KonebarenbHblii KOHTYP. CBobonHbIe
AJIEKTPOMAarHUTHBIE KoJie0aHus
B UJCAJIHHOM KOJICOATEIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHWYECKHUMH U DJIEKTPOMArHUTHBIMU
koneOanusimu.  Dopmyna  Tomcona.  3akoH

COXPAHEHHUS SHEPrUU B UJCATBHOM
KoJsie0aTenbHOM KOHTYPE. BeinyxneHHbIE
MEXaHUUYECKUE KoJileOaHusl. Pe3onanc.
Pesonancnas KpHBasi. BriHyX1cHHBIE

3JIEKTPOMArHUTHBIE Kosiebanus. [lepeMeHHbIH TOK.
CunyconaayibHbIA TIEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIuTyiHOe u
NEUCTBYIOIIEE  3HAYEHUE  CHJIBI  TOKa W
HamnpspkeHus. Tpancdopmarop. IlpousBoactso,
meperaya M HOTpeOJeHHEe  DIEKTPUYECKON
JHEPTHUH. DKOJIOTUYECKHE pHUCKHU npu
MIPOU3BOJICTBE AIEKTpUUecKon sHeprun. Kymnbrypa
HCIIOJIb30BAHMS JJIEKTPOIHEPTUU B MOBCEIHEBHOMU

KHU3HHU
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IIpakTHYeckue 3aHATHSA

[TpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH TEPUOIA  MAJIbIX
KoseOaHui rpy3a Ha HHUTH OT JJIMHBI HHUTU U
Macchel Tpy3a. MccnenoBanre mepeMeHHOro TOKa B
nemnu nu3 IIOCIIEA0BATECIIBHO COCANHCHHbBIX
KOHJICHCATOPa, KaTYIIKHA
U pe3nucTopa

CamocTosiTesibHasi padora

1,2,3

Tema 5.2
Mexanudeckue u
3JIEKTPOMArHUTHBIE
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia

Mexannueckue BOJIHBI, yCIIOBUS
pacnpocTpaHEeHHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U AjauHa BoiHbIL. [lonepeunsie u
IIPOJOJIbHBIE  BOJIHBI. Wntepdepenuuss  u
mudpakus MeXaHWYeCKUX BOJH. 3BYK. CKOPOCTH
3ByKa. ['pomkocTh 3Byka. Bwicota ToHa. TemOp
3ByKa. OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUS
M3JIy4eHHUs] DJIEKTPOMATHUTHBIX BOJIH. B3amMHas
opueHrauuss BekropoB E, B umw v B
AJIEKTPOMAarHuTHOW BOJHE B BakyyMme. CBolicTBa
3JEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
IIPEIOMIIEHUE, MoJIsIpU3aIus, mudpaxius,
untepdepenusi. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana  SJEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne >7eKTPOMarHUTHBIX BOJIH B TEXHUKE
u ObITy. [IpUHIMIOBI pagiuoCBs3U U TEIEBUACHUS.
Paguonokanus. DlEKTpOMarHUTHOE 3arps3HEHUE
OKpY>KarOILEH Cpeibl.

IIpakTHYeckue 3aHATHSA

CamocTosiTesibHasi padora

1,2,3

Tema 5.3
OnrTuka

Conep:xanue yueOHOro MmaTepuajia

[IpsMonuHENHOE  pacIpoCTpaHEHUE CBETa B
onHoponHo# cpene. JIyu csera. OTpaxkeHue cBeTa.
3aKOoHBI OTpaXKEHUs CBeTa. [Toctpoenue
n300pakeHUi B TUIOCKOM 3epkaie. [Ipemomiienne
CBeTa. 3aKOHBI MPEIOMJICHUS cBeTa. AOCOIIOTHBIN
nmokasatenb mnpenomsieHus. llomHoe BHyTpeHHee
OTpaKEHUE. [IpenenpHblid  yroa  MOJIHOTO
BHYTpPEHHEro oTpaxkeHus. Jlucmepcusi cBera.
CrnoxHbeli  coctaB  Oemoro  cBera.  lLIBer.
Cobwuparonue W paccewBarOIIMe JIMH3BL TOHKas
nuH3a. DokycHOe pacCTOsIHUE M ONTHYECKas cujia
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUul B

COOMpAlOIMX U paccenBaromux JmH3ax. ®opmyna
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TOHKOM JIMH3BI. YBEJIHMUYCHHE, JaBaeMOE JIMH3OM.
IIpenenst [IPUMEHUMOCTH F€OMETPUYECKOU
ontuku. WaTepdepenmus ceta. KorepeHTHBIE
WUCTOYHUKHU. Y CJIOBHSI HAOIIOIEHUSI MAKCUMYMOB U
MUHUMYMOB B HMHTEpP(GEPEHLUUOHHOW KapTHUHE OT
IBYX CHUH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.
Hudpakuus cBera. [udpaknuoHHas pemieTka.
VYcnoBue HaOMOIEHUS TJIABHBIX MaKCUMYMOB MpU
MaJeHud  MOHOXPOMAaTHYECKOro  CBETa  Ha
I pakMoHHYIo pereTky. [lonspu3zamus cBera

IIpakTHYeckue 3aHATHSA -

[TpakTrueckas pabora: HaGmiogenue nucmnepcun
cBeTa

JlabGopaTropHble 3aHATUSA

Jlaboparopuas pabota 6. MI3amepeHue moka3arens
MPEJIOMIICHUS CTEKIIa

Jlaboparopnas pabota 7. MccnenoBaHue CBOMCTB
M300paKeHUH B TIMH3AX

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlePKAHUE (COAepKAHME
NMPUKJIAJTHOT0 MOYJIA)

IIpakTHYeckue 3aHATHSA -

[TpakTtrueckas pabora: TexHHUECKHE YyCTpOHCTBA
U TpaKkTUYecKoe NpHUMEHeHue: ceiicmorpad
JJEKTPUYECKUN 3BOHOK, N€HEPATOP MEPEMEHHOIO
TOKA, JIMHUW D3JEKTPONepenad, My3bIKalbHbIE
WHCTPYMEHTBI, YIJIbTPAa3BYKOBasi JIUArHOCTHKA B
TEXHUKE WU MEIUIMHE, pajap, paJHONpPUEMHUK,
TeNeBU30p, aHTeHHa, tenedon, CBU-meus, oukw,
nyna, QoroanmapaT, TPOSKIIMOHHBIA —ammapar,
MHUKpPOCKOII, ~TEJIECKON, BOJIOKOHHAs  ONTHKA,
I paKIMOHHAs PELIeTKa, MOISPOUI, TEIECKOIL.
[Tpaktrueckas pabdorta: Buapl msnmydenuii. Bumsi
criektpoB. Cnektpbl  ucnmyckanusi.  CHnekTpel
MIOTJIOIICHHUSI. CrexTpanbHbIi aHaJIM3.
CriekTpanbHBIE KJIACCHI 3BE3/1. Y IbTPapUOIECTOBOE
U3JIy4eHUE. NudpakpacHoe U3JIyYEHHUE.
Penrrenosckue nyuu. X mpupoma ¥ CBOMCTBA.
[IIxana 31eKTPOMAarHUTHBIX U3Ty4YEHUI

CamocTosiTeJibHas padoTa 3

1,2,3

Pa3nen 6. OcHOBBI cHIENHAIBHON TEOPUH OTHOCUTEJIHLHOCTH

Tema 6.1
OcHOBBI TEOPUH
OTHOCHUTEJIbHOCTH

Conep:xanue yueOHOTo MmaTepuajia -

I'pannns IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuku. [locrymarsl crienManbHONM  TEOPUH
OTHOCUTEIIBHOCTH:  WHBAapHMAHTHOCTb  MOZYJS
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CKOpOCTH cBeTa B BaKyyMe, MIPUHITHIT
OTHOCUTEIBHOCTH OHHINTEHMHAa. OTHOCHTEIHLHOCTE
OJIHOBPEMEHHOCTU.  3aMeJICHHE BpEeMEHU U
COKpallleHHe [JUIMHBI. ODHEepruss MW  HUMIYJIbC
cB0OOTHOM yacTulbl. CBs3b MAacChl C SHEPTHEH U
HMMITYJIbCOM CBOOOJIHON YaCTHIIBI. DHEPTHUS TTOKOS
CBOOOIHOI Y4aCTHUIIBI

IIpakTHYeckue 3aHATHSA

CamocrosiTesibHast padoTa

3 1,2,3

Pa3nes 7. KBantoBas pusuka

Tema 7.1
IIEMEHTHI
KBAHTOBOU OIITUKH

Conep:xaHue y4eOHOT0 MaTepuaJia

@®otonbl. @opmyna [lmaHka CBA3M DHEPruu
¢oToHa C ero 4YacTOTOW. DHEPrusi U HMITYJIbC
¢doTtoHa. OTkpbiTHE u UCCIICIOBaHHE
dboroaddekra. Onbiter A.I'. CtoneroBa. 3aKOHBI
dborodddekra. VYpaBHeHue DWHIITEHHA IS
dboTorddekra. «KpacHas rpanuma» dotodrddekra.
HaBmenne cBera. Omneiter  I1LH. JleGenera.
XUMHUYECKOE IEHUCTBUE CBETA

IIpakTHYeckue 3aHATHSA

CamocrosiTesibHast padoTa

3 1,2,3

Tema 7.2
Ctpoenue aToma

Conep:xaHue y4eOHOT0 MaTepuaJia

Mopens atoma Tomcona. Onwitel Pezepdopaa mo
HCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas
Mozenb aroma. Iloctymarer bopa. HM3nydenue u
noryomeHne (OTOHOB TpPU IEpPexoJie aroMa C
OJIHOTO ypOBHS DJHEpruv Ha Jpyro. Bunsl
cnekTpoB. CHEKTp ypOBHEH SHEprum aroma
BoJIopoia. BonHoBEIE cBoMcTBa yacTull. BomHb! e
bpoinga.  KopnyckynsipHO-BOJIHOBOM — Jyaju3M.
Judpaxius 3JIEKTPOHOB B KpUCTaJIIax.
CrnoHTaHHOE W BBIHYXKIEHHOE  H3JIy4CHHE.
Y CTpoicTBO M MPUHIIMIT paOOTHI J1azepa

IIpakTHYeckue 3aHATHSA

[IpakTuyeckas pabota: HabGmionenue nuHeiyaToro
CTIEKTpa

CamocTosiTesqibHasi padoTa

3 1,2,3

Tema 7.3

Conep:xanue y4yeOHOro Mmarepuasa
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ATOMHOE SApO

Mertonsl HAOIIOICHUS u perucTpanuu
3J€MEHTaPHBIX YacTHII. OTtkpbITHE
pamuoaktuBHOCTH. OmbiTel  Pesepdopma mo
OIIpEEIICHUIO cocTaBa pPaauoaKTUBHOTO
m3nydeHusi. CpoiicTBa anb(da-, Oera-, ramma-
n3iy4eHus. BinsHue paairioakTUBHOCTH HA JKMBBIE
opranu3mbl. OTKpbITHE MPOTOHA M HEUTPOHA.
Hyxnonnas moxens simpa ['elizenOepra-lBaneHko.
3apsin sapa. MaccoBoe umcio snapa. M30Tombl.
Anbda-pacnian. ONEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacrmaj. lNamma-uznydenue. 3akoH
PaAMOAKTUBHOIO  pacmaaa. OJHEpPrust  CBS3U
HYKJIOHOB B sijipe. SnepHbie cuibl. [ledexT macce
sapa. fAnepHbie peakiuu. JleieHue u CUHTE3 siaep.
Snepubiii  peaktop. TepmosimepHbId  CHHTE3.
[TpoGneMbl ¥ TIEPCIEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKUE AaCIMEKThl SJIEPHOW HHEPreTHUKH.
OnemeHTapHble yacTHLbl. OTKpBITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUSA

IIpakTHYeckue 3aHATHSA

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

IIpodeccuoHaTLHO OPHEHTHPOBAHHOE ColepKaHMe (CoMepKaHue

NMPUKJIATHOT0 MOYJIA)

IIpakTuyeckue 3aHATHS

[IpakTrueckas padora:

1. [HenoBas wrpa: IloHsTHs, CBSI3aHHBIE C
U3Y4EHHEM  METOJOB  HAy4YyHOro  IO3HAHUA:
ABJICHHE, HAay4HbIH (akT, Tumoresa, (puznveckas

BEJIMYMHA, 3aKOH, TEOPUS, HaOJII0IeHUE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE, MO/IEJb,
M3MEpEHHE.

2. [Ipaktnueckass ~ pabora: Texanveckue

YCTPOWMCTBA W NPAKTUYECKOE  MPHUMEHEHHE:
dboTtosmeMeHT, GOTOIATUMK, COJHEYHAs Oarapes,
CBETOAMO/, CIHEKTPOCKOI, Ja3ep, KBAHTOBBII
KOMIIBIOTEp,  JIO3UMETp, Kamepa BuibcoHa,
SJICPHBINA PeaKkTop, aTOMHasi bomba

CamocTosiTesibHasi padora

1,2,3

Pa3nen 8. DieMeHTHI

ACTPOHOMHUM U aCTPOPU3UKH

Tema 8.1

Conep:kanue y4eOHOT0 MaTepuaJia

OJIEMEHTEI
aCTPOHOMHUU U
acTpo(U3HUKH

Bun 3Besgnoro Heba. Co3Besqusi, SpKue 3BE3[IbI,
IJIAHEeThl, WX BUAUMOE ABWKeHHE. CoJHeuHas
cucrema. I[lmanersr 3eMHON rpynmnsl. llnanersi-
ruraiTel. Manbie Tema COJIHEYHOM CHCTEMBI.
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Connne, dorochepa u armochepa. ConHeuHas
akTUBHOCTh. VMcTounuk sHeprun ConHLa U 3BE3N.
3Be3/bl, X OCHOBHBIC XapaKTCPUCTUKU: Macca,

CBETHUMOCTD, panuyc, TeMIIEpaTypa, 150,
B3aHlMOCBS3b. 3Be3 bl TJIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTE» IS 3BE3]I TJ1aBHOM

[IOCJIEIOBATEIbHOCTU.  BHYyTpeHHee  CTpoeHHe
3BE3. CoBpemeHHbIE IIPEJICTaBICHHUS 0
MIPOUCXOXACHUN M HBomouuu CosHIA U 3BE3N.
Oranel xu3HM 3Be3A. Mueunslii Ilyts — Hama
I'anaktuka. CrnupanpHas cTpykrypa l'amakTuku,
pacnpeneneHue 38e31, raza u nelid. [lonoxenne u
nemwxkenne Comana B Tamaktuke. Ilnockas wu
chepudeckas moxacuctembl ['amaktuku. Twumbl
rajakTuk. PaagvoranakTuku W KBazapbel. YepHbie
JBIPBI B siIpax rajaktuk. Becenennad. Pacmmpenue
Bcenennoii. 3akon Xa06mna. Pazberanue rajakTuk.
Teopusa bonbmoro B3peiBa. Monens «ropsiuei
Bcenennotii». MacimrabHas cTpykTypa BeeneHHOM.
Meraranaktuka. Hepemenneie poOIeMbI
aCTPOHOMUU

IpakTuyeckue 3aHATHS

JlaGopaTtopHas paborta 8. Ha6mronenus
HEBOOPY)KEHHBIM TIJIa30M C  HCHOJb30BAaHUEM
KOMIIBIOTEPHBIX TPUIOKEHUIN s ONpe/eneHus
MIOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO

nary: OCHOBHBIE CO3BE3IUS CeBepHoro
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 nporpamMMbl TUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KaOMHeTa
1076370978
B xabunere ¢u3uku HOMKHO OBITH HeoOXoaumoe JabopaToOpHOE
00opyI0BaHuE JJis BBITIOJHEHHUS YKa3aHHBIX B MIPOrpaMMe Mo (pU3MKe J1adopaTopHbIX
U TPAKTUYECKUX paboT M JEMOHCTpAIMOHHOE 00opyaoBaHUe. J[eMOHCTpalmoHHOE
oOopynoBanue (opMupyercs B COOTBETCTBUM C MPHUHLUUIIOM MHUHUMAJIbHON
JOCTATOYHOCTH W OOECIeYMBAET IOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamme 10
¢u3nKe KIIOYEBBIX JAEMOHCTpAalUMd JUId MCCIEAOBAHUS H3Y4YaeMbIX SBICHUM U
IPOLECCOB, AMIUPUUECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKUX
npuMmeHenuit. Jlaboparopuoe o6opyaoBaHue AJi1 YYCHUUECKUX MPAKTUYECKUX padoT
dopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUJIEKTOB U OOECHeuMBaeTCs B pacyére
OTHOTO KOMIUIGKTa Ha JBYX oOOyvarommxcs. TeMaThdecKue KOMILJICKTHI
Ja00paTOPHOTO OOOPYJIOBAaHUS JIOJKHBI OBITH IMOCTPOEHBI Ha KOMIUIEKCHOM
WCTIONb30BaHUU AHAJIOTOBBIX M HHU(POBBIX MPHUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JT1a00paTOpUil.
O6opynoBanne yueOHOTO KaOUHETA:
— TOCaJI0YHBIE MECTA MO KOJUYECTBY O0yUaIOIIUXCS;
— pabouee MECTO IPEToIaBaTeNs;
— KOMIUIEKT y4eOHO-HarIsAHBIX TOCOOUH;
— KOMIUJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB,;
— 3a/aHus Ui IPOBEPOUYHBIX padoT;
— npodeccuoHaIbHO OPUEHTUPOBAHHbBIC 3a[aHMS;
— wmatepuaibl 1uQhepeHIIMPOBAHHOIO 3a4eTa.
Texuudeckue cpeacTBa 0OydeHHUS:
— TEpPCOHAJbHBIA KOMIBIOTEP C JUIEH3MOHHBIM MPOrPAaMMHBIM 00ECIICUEHUEM;
— TPOEKTOP C SKPAHOM.
— 3aibl  (OMONMOTEKA, YWUTANBHBIA 3al C BBIXOJOM B HH(DOpPMAMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh IHTEepHEeT).

3.2. HudopmanmonHoe odbecrieueHne 00ydeHus
[lepeyerr y4eOHBIX U3JIaHUNA, HWHTEPHET — PECYpPCOB, JIOMOJHHUTEILHON
JUTEPATYPHL.

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 : 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. MIIL.

JIOMOTHUTEIbHbIE 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. — Teker
anekTpoHubli  //  OOpasoBarenbHas  1uiargopma  FOpaitt  [caiit]. @ —
URL.: https://urait.ru/bcode/530614.

2. Ponuonos, B.H. ®usuka s KoJuiemkedt : 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. — Mocksa: 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 : SIEKTPOHHBIM //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604.
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4, KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JUCIHHUIIVIMHBI YII.13 ®DU3UKA

KoHTpons ¥ OLEHKa pacKpbIBAlOTCS 4Yepe3 YCBOCHHBIE 3HAHHUS U
npuoOpeTeHHbIE 00YUAIONIMMICS YMEHHUS, HallpaBJIeHHbIE Ha (OPMUpPOBAHUE OOIINX
U IpoQecCHOHATBHBIX KoMIeTeHIUH. KoMreTreHuy JOMKHBI OBITH COOTHECEHBI C
IPEeIMETHBIMU pe3yJbTaTaMH.

Kon m HaumenoBanue Paznen/Tema THn oeHOYHBIX
(popMupyeMbIX KOMIIETEH U MeponpHATHI
OK 01. BeiGupars cnocoOsl | Pazgen 2. Tems! 2.1., 2.2., 2.3.
peuICHUA 3ana4 | Paspen 3. Temsr 3.1, 3.2., 3.3.
pOECCHOHATBHOM Pasnen 4. Tems1 4.1.,4.2,, 4.3,
ACATCIBPHOCTH  NPUMCHHUTCIBHO | pasnen 5. Temsr 5.1., 5.2., 5.3.
K pa3I4HbIM KOHTEKCTaM Pasen 6. Tema 6.1.
Pasnen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1
OK 02. Hcnons3osats | Pasznen 2. Temsr 2.1., 2.2, 2.3.
COBPEMEHHBIE CPENCTBA IIOUCKA, | Pasznen 3. Temsr 3.1., 3.2., 3.3.
aHalin3a U HHTCPIPETANN | Pasnen 4. Temsr 4.1., 4.2., 4.3.
nHbopMAIIH, Y| Pasnen 5. Temst 5.1.,5.2., 5.3. YCTHBIH 0OIpoc;
WH()OPMALIMOHHBIE  TEXHOJOTUH Pasnen 6. Tema 6.1. (bpOHTALHBII ONpOC;
A BHHOHHeIEHH sanat Paszmen 7. Temsr 7.1, 7.2, 7.3. HaOIoIeHHe
npodeccroHabHOI
CATEILHOCTH Pasnen 8. Tema 8.1 3a 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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