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1.00mas xapakrepucTUKa padoyell NporpaMmbl Y4eOHOro mnpeamera
«Duzuka»
1.1. Mecro y4eOHOro mpeamMera B CTPYKType o00pa3oBaTe/bHOI

nporpammsl CI1O:
Yuebubiii  npeamer  «®Puszukay  ABISETCA  00SA3aTCIBHOM  YacThIO
o01reo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIBLHON MPOTPAMMBI B COOTBETCTBHH C

®I'OC CIIO no cnetmanbHocTH 21.02.19 3emneycTpoicTBo.

1.2. Illeqin ¥ muIaHMpPYyeMble Pe3yJIbTAThI OCBOCHUSI Y4eOHOI0 MpeaMeTa:
1.2.1. lesin yyeOHOrOo nmpeamera:

Conepxanue mporpamMMbl 0011e00pa3oBaTeIbHON JUCHUIUIMHBL Du3nka
HaIpaBJICHO Ha JOCTHXKEHUE CICAYIONIUX IIEJICH:

o dbopMHpoBaHE UHTEpECa U CTPEMIICHHSI 00yJaroluuxcsl K HaAy4HOMY
W3YUCHUIO TPHUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHHM O HAay4YHOM METOJE€ TO3HAHUA U
dhopMUpOBaHUE UCCIIEIOBATEIHCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM;

o dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa W3yueHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o dbopMHupoBaHUEe YMEHUN OOBICHATH SBIEHUA C MCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

o dbopMHpoOBaHUE MPEACTABICHUN O pOH (PU3UKU JJISI Pa3BUTHUS JIPYTUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHre 3TUX 1ieiel 00ecrieunBaeTCsl PEIICHUEM CIIEIYIONUX 3a/1a4 B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO O0Iero oOpa30BaHuUs:

o NPUOOPETEHUE  CHUCTeMBI 3HAHMK 00  O0mUMX  (PU3UYECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO

(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKY;



o dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUYCCKUE 3HAHUS IS
O0OBbsICHEHUS (PU3NYECKUX SIBICHUU B MPUPOAEC M U1l TPUHITHS NPAKTUYECKUX
PEIICHUN B OBCEIHEBHOW KU3HH;

o OCBOCHHE CIIOCOOOB pEIIEHUs Pa3NUYHBIX 3aJlady C SIBHO 3aJlaHHOMN
bu3nueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOIINX CAMOCTOSITEBHOE CO3JaHue
(bU3UYECKON MOJIEITH, COOTBETCTBYIOIICH YCIOBHUSIM 3a/1a4H;

o NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JAEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMUSHUSA HA OKPYKAIOIIYIO CPENY;

o OBJQJICHUE  METOJIaMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS U
npoBefieHUsT  (QUBMYECKUX  OKCIIEPUMEHTOB, aHalu3a U  HUHTEpHpeTanuu
uH(pOpMaIUK, ONPEACIICHNS IOCTOBEPHOCTH TIOJYYEHHOTO PE3YbTaTa;

o CO3/laHh€  YCIOBUM IS pPa3BUTHUS  yMEHUM  IPOEKTHO-
HCCIIEIOBATENIBCKOM, TBOPUECKOM JIESITEIbHOCTH.

1.2.2. IlnaHupyembie pe3yJibTATHI OCBOCHUSI Y4YeOHOIO IpeaMera B

coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme xomnetreHimu (nanee — OK) u nmpodeccuoHaibHble KOMITETEHIIUN
(manee — I[1K) ®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMU, METANPEIMETHBIMU U
MPEAMETHBIMU pe3yJibTaTaMu oOydeHust 6azoBoro ypoHs (ganee — [1PG) ®I'OC

COO npexacraBiieHbl B Ta0IUIIE:



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

[InanupyeMble pe3y/bTAThl 0CBOEHHS IPOrPaMMBbI N0 Y4eOHOMY NpeaMeTy

Oomue

I[I/ICIII/IHJII/IHHPHLIC

OK 01. BeiOupars
CIIOCOOBI peLIeHuUs
3amaq
npodeccHoHaTbHON
JeSATeIbHOCTH
PUMEHUTEIHHO

K Pa3InYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YNIbTATHl  JIOJIKHBI
TPYJIOBOTO BOCITUTAHHUS:
- TOTOBHOCTH K TPYAY,
TPYIOJTFOOHE;

- TOTOBHOCTb K aKTHUBHOM JEATEIBLHOCTH TEXHOJIOTMYECKOU
u COITMATBHOM HaIPaBJICHHOCTH, CIIOCOOHOCTh
WHUIIMUPOBATH, IIAHUPOBATh U CAMOCTOSTEIHHO BBIIOTHSITH
TaKyI JIeITeIIbHOCTB;

- WHTEepeC K pasmu4HbIM cdepam TpodecCHOHATHHOU
JIeSATeTLHOCTH,

-  TOTOBHOCTh M  CHOCOOHOCTP K  0Opa3oBaHUIO
1 caM0OOpa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU;

- YMEHHE TPOTHO3UPOBATHh HEOJIATONPHUATHBIC SKOJIOTHUCCKHE
MOCTEACTBYSI MPEANPUHIUMAEMBIX JICHCTBHM, MPeaoTBpaIiaTh
ux;

MeTtanpeaMeTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHWe YHUBEPCATHHBIMH YYCOHBIMH TIO3HABATEIbHBIMH
JEUCTBUSIMHU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

CaMOCTOSITENNbHO  (OpPMyNHUpPOBaTh M AKTyaJM3UPOBATh
npo0JieMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTaHABIIMBATH
CYIIIECTBEHHBI TMPU3HAK WM OCHOBAaHUS IS CPaBHEHMSI,
knaccupukanuu W 0OOOIICHWS;  ONMPEACNATh  IENH
NEeSTENIbHOCTH, 3a/laBaTh TMapaMeTpbl W KPUTEPUH UX
JIOCTHIKEHHUS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B
paccMaTpUBaeMBbIX  SIBIICHUSX; BHOCUTh KOPPEKTHBBI B
JIESITEIIbHOCTD, OICHHUBATh COOTBETCTBHE PE3YJLTATOB IIEIISM,
OIICHUBATh PHUCKHU TOCIEICTBUI NEATEIHHOCTH; Pa3BUBATh
KpeaTHBHOE MBIIIJICHUE TP PEIICHUN KU3HESHHBIX TPOOJIeM;
0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

OTpa)XaTb B YaCTU

OCO3HAHUC HCEHHOCTHU MACTCPCTBA,

IIP6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPOJIU
U MecTe (PU3MKU U aCTPOHOMUHU B COBPEMEHHOW HayyHOMH
KapTHHE MHpa, O CUCTEMOOOpa3ylomend ponu (U3NKUA B
pa3BUTHH €CTECTBEHHbIX HayK, TEeXHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAJAE POCCUNCKHUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MYECKON CYIIHOCTH  HaOJII0JaeMbIX
SABJICHUM  MHKpPOMHpA, MakpoMupa U  MErammupa;
NOHMMAHHUE pOJIK ACTPOHOMUM B  IPAKTHUECKOUN
NeSITeIbHOCTH  4YeJOBEKa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM pa3BUTHUH, ponu ¢buzuku
B (opmupoBaHuu Kpyrozopa U (YHKIHOHAJIbHOU
IPaMOTHOCTH Y€JOBEKa JUIsl PpELICHUs MPaKTHUYECKUX
3ajau;

[IP6 2. CdopmupoBaHHOCTH YMEHHH paclo3HaBaTh

¢usnueckue  sBIeHUS  (Mpolecchl) U OOBSACHATH
WX Ha OCHOBE W3yYEHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  TPSMOJHMHEWHOE  JBIKEHUE,

cBOOOJHOE TMAaJeHHE TeJ, ABM)KEHHE 10 OKPYXHOCTH,
WHEpLUs,  B3aUMOJEHCTBHE  Tel,  KojeOaTelbHOe
JBIDKEHUE, PE30HAHC, BOJHOBOE JBIDKEHHE;, TUDPy3us,
OpOYHOBCKOE JIBI)KEHUE, CTPOSHUE JKUIKOCTeH U
TBEPJBIX TEJ, U3MEHEHHE OO0bemMa Tel MPH HarpeBaHUHU
(oxmaxkaeHuu), TEIJIOBOE paBHOBECHE, HCHapeHue,
KOHJICHCAIIMsI, TUTABJICHWE, KPUCTAJUTM3aIlvs, KHUIICHHUE,
BJI&XXHOCTh BO3/yXa, CBS3b CpEAHEH KUHETHYECKOU
SHEPTUU TEIJIOBOTO JBMKEHUS MOJIEKYJ C abCONIOTHOU
TEMIIEpaTypOl, TMOBBIIIEHUE [ABJIEHUS Tra3a MpHU €ro
HarpeBaHWM B  3aKPBITOM COCYyJle, CBSI3b MEXKIY
rmapaMeTpamMu  COCTOSIHMSI rasa B HM30MIpolleccax;




- BIAACTh HaBbIKAMU  y4eOHO-HCCIIEAOBATEIbCKON U
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIICHUs MPooIIeMm;
- BBISIBIIATH PUYMHHO-CIIECTBEHHbIE CBA3U u
aKTyaJIMN3UpOBATh 3a7avy, BbIABUraTh TMIIOTE3y €€ PELICHUS,
HaxoOJIWTh  apryMEHTbl Uil  JI0KAa3aTelbCTBA  CBOUX
YTBEPKICHHUI, 3a7aBaTh rapaMeTpbl
Y KpUTEPUU PEILICHNUS;

- AHAJIM3UPOBATH I[IOJYYECHHBIE B XOJE pEUICHUs 3aladyu
pe3ynbTaThl, KPUTHYECKHM OLEHUBATh HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

- yMEThb [EpPEHOCUTh 3HAaHUA B [IO3HABAaTEIbHYIO U
MPAKTUYECKYIO YACTH KU3HEAEATEIbHOCTH;

- YMEThb MHTETPUPOBAaTh 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0OJacTei;

- BBIJBUTaTb HOBBIC UJIEH,
MOJXO/Ibl U PELICHUS;

- MPOSBIIATh  CMOCOOHOCTH WX  HUCIHONB30BaHUS B
MMO3HABATEJIbHOM U COIIMATIbHOM MTPAKTHKE;

-TIPOSIBIISITh CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITETEHOMY

npeaiiaraTb OPUIMHAJIBHBIC

MOMCKY  METOJOB  pEIIEHUs  MpaKkTHYEeCKUX  3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;
-cTaBUTb ¥ (OpPMYyJIUPOBATh  COOCTBEHHBIE  3aJaud

B 00pa30BaTeIbHOMN AEATENILHOCTH U KU3HEHHBIX CUTYaLUsX;
-BBISIBIISAT MIPUYHUHHO-CJIEICTBEHHbIE CBS3U u
aKTyaJIu3upoBaTh 3a]ady, BbIIBUTaTh TUIIOTE3Y €€ PELICHMS,
HaXOJUTh  apryMeHThl  JJi1  JIOKa3aTeIbCTBAa  CBOMUX
YTBEPKACHUM, 3a/1aBaTh apaMETPbI U KPUTEPUH PELICHNUS;

AQHAIN3UPOBATh TMOJYYEHHbIE B XOJIe¢ pEHIeHUs 3aJauu
pe3yabTaThl, KPUTUYECKH OLIEHWBATh MX JOCTOBEPHOCTD,
MPOrHO3UPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTh
OLIGHKY HOBBIM CHUTYalllsIM, OLI€HMBATh IPHOOPETEHHBIN
OTBIT; pa3pabaTbIiBaTh IUIAH PEUIEHHs] MPOOJIIEMBI C y4ETOM
aHaJIM3a MMEIOUIMXCS MAaTepUAIbHBIX M HEMaTepUaJIbHbIX

OJICKTpHU3alnsa TECII, B3aHMOﬂeﬁCTBHe 3apAa0B,
Harpc€BaHuc IMIpPOBOJHHUKA C TOKOM, B3aHUMOJICHCTBHE
MAriuToB, OJICKTPOMAaruuTHasd HWHIAYKIOHWA, HeﬁCTBHC

MarHUTHOTO TIOJISl HA TPOBOIHUK C TOKOM U JABHKYLIHIACS
3apsiji, OJCKTPOMArHUTHBIE KOJEOaHWUS W BOJIHBI,
NPSIMOJIMHEHHOE PpaclpOCTpaHEHUE CBETa, OTpPaKEHUE,
npeoMIICHUE, uHTEephEpEHITHS, mdpakius
u NOJISIPU3ALUS CBeTa, JMCTIEPCHS CBETA;
(dortosnekTpuueckuii  3P(HEKT, CBETOBOE JaBJICHUE,
BO3HHKHOBEHHUE JTMHEHYATOrO CIIEKTpa aToMa BOAOPOAA,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaJIiOAKTUBHOCTH;

[1P6 3. Bmangenne OCHOBOMOJATAIOIIUMHU (DU3HMYECKHUMU
NOHATUSMH W BEIMYMHAMH,  XapaKTCPH3YIOUIHMMHU
¢usndeckne Mporecchl (CBA3aHHBIMA C MEXaHUYEeCKUM

JABUXXCHUEM, B3aI/IMO,Z[eI>'ICTBI/ICM TCJI1, MCXaHHMYCCKHMMMH
KOJICOQHHSIMH U BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIIICCTBA, TCIIJIOBBIMUA InmponueccamMu;,

SJIEKTPUYECKUM W MArHUTHBIM TOJSIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJIEOAHUSIMH M BOJHAMU;
ONTUYCCKUMH SBJICHUSMU, KBAHTOBBIMU SIBIICHUSIMH,
CTPOEHUEM atToma 5 aTOMHOTO aapa,
PaIuOaKTUBHOCTHIO); BIAJCHUE OCHOBOTMOJATAIOIUMU
aCTPOHOMUYECKUMHU MMOHATHUSIMH, MMO3BOJISIOIIUMU
XapaKTePU30BaTh MPOIIECCHI, MPOUCXOAIINE HAa 3BE3/1AX,
B 3BE3IHBIX cHCTEeMaX,
B MEXTAJIaKTUYECKON cpejie; MBIKEHHE HEOECHBIX Tell,
ABOJIIOLMIO 3Be311 U BeeleHHoid;

[IP6 4. Bnamenwe 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusiMH (3akOH BceMupHoro tsrotenus, I, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpAHEHUS MEXaHUYECKOU
SHEpPrUH, 3aKOH COXPAaHEHUS HUMIIYJbCa, IPUHIUI
CyNEepPHO3UIIUU CHII, MPUHIIA PaBHONPABHOCTH
WHEPLMAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJSpPHO-




pECypcoB;

OCYIIECTBIIATh LI€JICHANPABICHHBIN ITOMCK IIEPEHOCA CPEACTB
U crioco00B AeHCTBUS B MPO(PECCHOHAIBHYIO CPENy;

yMETh MEePEHOCUTH 3HaHUS B MO3HABATENbHYIO
U IPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS W3 PA3HBIX MPEIAMETHBIX

06J'IaCTCI71; BbIABHUI'ATh HOBBIC nuacu, npeajiaratb
OpUTrMHAJIbHBIC TOAXO0AbI U PCHICHUSA
CTaBUTb HpO6JICMBI u 3aJa4u, JAO0ITyCKarounue

AJIBTCPHATUBHBIC PCIICHUA

KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIE
3aKOHBI, IMEPBBIH 3aKOH TEPMOJAMHAMUKH;  3aKOH
COXpaHEHHs DHIIEKTPUYECKOro 3apsnaa, 3akoH KyroHa,
3akoH OMa i ydacTka 1enu, 3akoH Oma Uit TOJTHOM
3JIEKTpUYEeCKOM 1enu, 3akoH Jxoynsa - Jlenua, 3akoH
JNEKTPOMAarHUTHOM  MHIAYKIMHM, 3aKOH COXpaHEHUs
SHEPruM, 3aKOH MPSMOJIIMHEHHOTO PacCHpOCTpaHEHUs
CBETa, 3aKOH OTPaXEHUS CBETA, 3aKOH IIPEJOMJICHUS
CBETa; 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH COXpaHEHUs
UMIIYJbCa, 3aKOH COXPAaHEHUs IEKTPUUYECKOro 3apsna,
3aKOH COXpPaHEHHUs MAcCOBOT0 YHCIa, MocTynatsl bopa,
3aKOH PaAvoOaKTUBHOIO pacnana); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Npu aHanu3e (U3UUYECKUX SBICHHUI
U TIPOIIECCOB;

[IP6 6. BnageHue OCHOBHBIMM METOJIaMU HAYy4YHOI'O
NO3HAHUS, MCIONb3YyeMbIMH B (U3MKe: NPOBOAMTH
MpsIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEJITUYMH,
BBIOMpAsi ONTHUMAJIBHBIN CIIOCOO U3MEPEHUS U UCTIONb3Ys
W3BECTHBIE METOJBI OLEHKH IOTPEUIHOCTEW H3MEpEHUH,
IPOBOJUTH MCCIIEOBAaHUE 3aBUCHUMOCTEH (DHU3MUYECKHX
BEJIMYMH

C HCHOJb30BAaHMEM TMPSAMBIX H3MEPEHUH, OOBICHATH
MOJIyYEHHBbIE  pPEe3YyNbTaThl, MCHONB3YS  (PU3NYECKUE
TEOpUH, 3aKOHbl M TMOHATHS, M JIeNaTbh BBIBOJBI;
coOnrofarh  mpaBuia  Oe3omacHOro  TpyAa  Ipu
IIPOBEICHUU HCCIIEI0OBaHUI
B paMKax ydeOHOro OSKClIepuMeHTa U  y4deOHOo-
HCCIIEIOBATENbCKON JESATEIBHOCTH C HCIIOJIb30BAHUEM
HU(POBBIX U3MEPUTENBHBIX YCTPOUCTB U TaOOPATOPHOIO
o0opynoBanusi;  c(hOpMUPOBAHHOCTH  IMPEICTABICHUN
0 MeTOoJax TMOJYy4YeHHs] Hay4YHBIX aCTPOHOMMUYECKUX
3HAHUI;




[TP6 7. ChopmMupoBaHHOCTh YMEHHS PEIIaTh PAcUETHHIC
3aJaud € SBHO 33/JIaHHOW  (PU3MUYECKOW MOJEINbIO,
UCTIONB3YS (PU3UUECKHe 3aKOHBI U IPUHLHUIIBI, HA OCHOBE
aHalmM3a yCIOBHUA 33Ja4d  BBIOMpaTh  (HU3NYECKYIO
MOJIe/b, BBIACIATh (DU3HUECKUE BEIUMYUHBI U (POPMYIIHI,
HEOOXOAMMBIC Ul €€ PELICHHS, MPOBOJUTH PACUEThl U
OLICHUBATh  PEAJTbHOCTh  MOJIYUEHHOTO  3HAYCHUS
(u3MYeCKOll BENMYMHBI, peIlaTh KA4eCTBCHHbIC 3a/1a4H,
BBICTpauBasi JIOTHYECKH HENPOTUBOPEUUBYIO IIETIOUYKY
pacCyXIe€HHl C ONOpPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUE SBICHUS

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOWCKa, aHAJIHM3a

Y UHTEPIPETALUU
uHpOopMaIuu

1 uHGOPMAIMOHHBIE
TEXHOJIOTUU

JUTSL BHITIOJTHEHUS 3a7a4
npo¢eCcCuOHAIBHON
JeSITeIbHOCTH

JIMuHOCTHBIE pE3yJAbTAaThl  JOJKHBI B YaCTH
LIEHHOCTH Hay4YHOT'O ITO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAayKHM M OOLIECTBEHHOH
NPaKTUKH, OCHOBAHHOTO Ha Jajore KYJIBTYD,
CHOCOOCTBYIOLIETO ~ OCO3HaHMIO  CBOETO0  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHME SI3bIKOBOM M YMTATENBbCKOM KYIbTYpBHI
KaK CpeICTBa B3aWMOJCHCTBUS MEXIY JIIOAbMH U TO3HAHHS
MUDA;

MeranpenmMeTHble  pe3ylbTaThl  JOJDKHBI  OTpaKaTh:
OBnajieHNe yHHBEPCAJIbHBIMU y4eOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BIQJETh HAaBBIKAMH TOJY4YeHHUs WHQPOpPMAUU U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO OCYIIECTBISThH
NOWCK, AaHajM3, CUCTEMAaTH3allMi0 W  HWHTEPIPETALHUIO
UHGOPMALIUU Pa3IMYHBIX BUJOB U (POPM MPECTABICHHUS;

- CO3[aBaTh TEKCTHl B PAa3IUYHBIX (opMarax C ydeToM
Ha3HaueHUs MHPOpMalMU M IIeNIeBOW ayAUTOpPUH, BHIOMpas
ONTUMAITEHYIO (HOPMY TIPECTABIICHHS U BU3YaJIH3allHH;

- OLIGHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HMH(OpMAINH,

OTpaXkaThb

[IP6 5. YMeHue yuuThIBaThb TIpaHULBI IPUMEHEHUS
U3YYEHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOYKa,
MHEpIHabHas CUCTEMa OTCYETa, UCAbHBIN Ta3; MOJIEIH
CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPABIX Tel, TOUYCUHBIN
NEKTPUYECKUN  3apsia, AlepHas  MOJENb  aToMa,
HYKJIOHHas MOJlellb aTOMHOIO f1pa MpHU pELIeHUn
(buzmvecKux 3a1ay;

IIP6 9. CdhopMUpOBaHHOCTH COOCTBEHHOM IMO3UIIUU TIO
OTHOIIEHUIO K (U3HYECKOM HHPOpMALUH, TOTydaeMOU
U3 pasHbIX HCTOYHHMKOB, YMEHUH  HCIHOJIB30BAThH
U(GPOBBIE TEXHOJIOTHH ISl TTOUCKA, CTPYKTYPHUPOBAHMUS,
UHTEpIpeTallid ¥ TpeACTaBlIeHUs] y4eOHOW W HaydHO-
MONYJIIPHOM nH(popMauu; pasBUTHE YMEHUHI
KPUTHUYECKOT'0 aHaJIN3a MoJIydaeMoi HHpOpMaIuu




€€ COOTBETCTBUEC ITPABOBLIM U MOPAJIBHO-3THYECKHNM HOpMaM;

- UCIIOJIb30BATh CpeacTBa UH(POPMALMOHHBIX
U KOMMYHUKAIlMOHHBIX  TEXHOJOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allMOHHBIX

3aJa4 ¢ CcOOMIOAeHHEM TpPeOOBAHUNM SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PecypcocOepekeHMs, MPaBOBBIX U
STUYECKHX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

- BJIJIETh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI MH()OPMAIIHH,
nH(hOpMallMOHHON 6€30MaCHOCTH JUYHOCTH

OK 03.
[InanupoBath

U peaIn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe
U JIMYHOCTHOE
pasBuTHE,
MpeNPUHIMATETHCK
VIO IeSITEIbHOCTh

B
npogecCuoHAIbHON
chepe,
MCTIOJTh30BATh
3HAHUSA 0 MPaBOBOU
1 (MHAHCOBOM
TPaMOTHOCTHU

B pPa3IMYHBIX
KU3ZHEHHBIX
CUTYaITUIX

JIMuHOCTHBIE pE3yAbTAThl JOJKHBI  OTPAKaTh
JYXOBHO-HPABCTBEHHOI'O BOCITUTAHMSL:

- CIIOCOOHOCTh  OLIGHHMBATh CUTYyalUIO U
OCO3HaHHbIC PELICHUs, OPUEHTHUPYACh Ha
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHUE JIMYHOIO BKJIAJ B IIOCTPOCHHE YCTOWYMBOIO
Oynyuiero;

MeranpeameTHble  pe3yiabTaTbhl  JOJDKHBI  OTpaXkaTb:
ORnajieHre yHUBEPCATbHBIMH PETYISATHBHBIME JCHCTBUAMHU:
a) caMOOpraHu3aLus:

- CAMOCTOSITEIbHO  OCYILECTBJISATh  IO3HABATEJIbHYIO
NeSITebHOCTD, BBISIBIISATh npo0IeMsl, CTaBUTH
1 QopMyIHpOBaTh COOCTBEHHBIE 3a/ladll B 00pa30BaTeNbHOM
NEeSITebHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH pELIEHUs MpoOJeMbl
C  y4eToM  HMEIOLIUXCA  PecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM;

-pacmmpsATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUN;

- JlefaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBATh €ro, Oparhb
OTBETCTBEHHOCTD 32 PEILICHUE;

-CI0cOOCTBOBaTh ()OPMHUPOBAHHUIO M TPOSBICHUIO ITUPOKOU
SPYIUIMH B Pa3HbIX 00JacTsAX 3HAHUN, HOCTOSHHO MOBBIIIATH

B 4YaCTu

MNPpUHHUMATDh
MOpPaJIbHO-

[TP6 9. CdhopmupoBaHHOCTH COOCTBEHHOW MO3UIIMH 10
OTHOIICHUIO K (U3NYECKON HMH(POpPMAIHMH, MOTy4aeMON
n3 Pa3HBIX HCTOYHHUKOB, YMGHI/H\/JI HUCITIOJIb30BATh
U(PPOBBIC TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHHUS,
UHTEPIpPETallid M TPEACTABICHUS Y4eOHOW W HAaydHO-
HOIYJISIPHOM uHpOpMAIINH; pa3BUTHE YMEHUI
KPUTUYECKOTO aHAJIM3a MOJTy4yaeMoil HH(OpMaIiu
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CBOM 00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBCHBD;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MpHUEMbl pedIeKCUU Ui OLEHKH CHUTYyallHH,
BBIOOpA BEPHOTO PEILICHHUS;

- YMeThb OILICHUBAaTb PHUCKU U CBOEBPEMEHHO NPUHUMATH
PELICHUS TI0 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIA UHTEJIEKT

- CTpeMJIeHHE K JOCTIKEHUIO eI U yCHeXy, ONTHUMU3M,
WHUIMATUBHOCTh, YMEHHUE JEWCTBOBaTh, MCXOHS U3 CBOHUX
BO3MOKHOCTEI;

- CHOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €T0 MPU OCYIIECTBICHUN KOMMYHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEIKUBAHUIO;

- CHOCOOHOCTH BBICTPAMBaTh OTHOIICHUS C JPYTUMH JIFOJIbBMH,
3a00TUTHCA, TPOSIBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI

OK 04. D¢ddexTuBHO
B3aMMO/IEHCTBOBATh
1 paborath

B KOJIJIEKTHBE

Y KOMaHJIe

JImuyHOCTHBIE pe3yabTAaThl JOJDKHBI OTpPakaTh B  YacTH
LIEHHOCTH Hay4YHOT'O IMO3HAHMS:

- OBJIAJCBaHWE HAaBBIKAMH  y4eOHO-HCCIIEIOBATEIBCKOM,
IPOEKTHON U COLMAIIbHOM JeSITeIbHOCTH;

MeranpenmMeTHble  pe3yibTaThl  JIOJDKHBI  OTpaKkaTh:
Ognagenue YHUBEPCATIbHBIMU KOMMYHHKaTHUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TMOHMMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMaHIHOU
U MHIUBUYaJIbHON pabOThI;

- BBIOMpATh TEMaTHKy W METOJbI COBMECTHBIX ICHCTBUH C
y4eTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKAOTo WieHa
KOJIJICKTHBA;

- TpUHUMATH
OpraHU30BBIBATh
¥ KOOPJIMHHUPOBATH ACUCTBUS 10 €€ JIOCTUKEHUIO: COCTaBIATh
IJIaH JIeMCTBHUM, pacHpeleNnsaTh pOJM C YYEeTOM MHEHHU
YYaCTHHUKOB, O0CYKJIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI,

OCIn COBMECTHOI ACATCIIBHOCTH,

I[IP6 10. Osmagenue yMmMeHHsIMH pPa0dOTaThb B TPYIIE

C BBIIOJIHEHHEM  DPA3JIMYHBIX COLMAIBHBIX  POJEH,
IIJIAHUPOBATh paboty IPYIIIIBI, palMOHAIBHO
pacmpenensaTb  AEATENIBHOCTb B HECTAHJIAPTHBIX

CUTyallusX, aJIeKBaTHO OILIEHMBATh BKJaJ KaXXJIOro W3
YYaCTHHUKOB TpYTIIBI
B pellieHUE paccMaTpUBaeMon IpoOIeMbI
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-OOCHHUBATh KAadyC€CTBO CBOCI'0 BKJIaJa M KaXXIO0Io0 y4JaCTHHKa

KOMaHAbl B OOmUil pe3ynbTar Mo  pa3padOTaHHBIM
KPUTEPUSIM;

-IpeJIaratb HOBBIE MPOEKTHI, OLICHUBATh WJAEU C MO3ULIUHU
HOBHM3HbBI, OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;
KOOPJAMHHUPOBATh M  BBIMONHATH PabOTy B  yCIOBHSX
peanbHOoro, BUPTYaJIbHOTO u KOMOHWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

-OCYIIECTBIISITh MO3UTUBHOE CTPATErMUYECKOE IIOBEIECHUE
B Pa3MYHBIX CHUTYallUsX, MPOSABIATH TBOPYECTBO U

BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBnajieHNEe YHUBEPCATBHBIMU PETYJSITHBHBIMU JCHCTBHUSIMHU:
T) IpUHATHE ce0s U IPYTUX JIOJCH:

- NPUHUMAThL MOTHBBI W apTyMEHTBl JPYTHX JIOJCH TIpu
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTHUX JIFOICH Ha ONIHOKH;
- pa3BUBAThH CIMIOCOOHOCTH TOHUMATH MHP C TIO3UIMH JPYTroro
YeJoBeKa

OK 05 OcymecTBiATh
YCTHYIO

U IMCbMEHHYIO
KOMMYHHUKAITIIO

Ha rocy/1apcTBEHHOM
sa3bike Poccuiickoi
denepanuu

C y4eToM
ocoOeHHOCTeH
COITMATEHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE pE3YyNbTATHI
ACTETUYECKOTO BOCITUTAHUS:
- 3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOYasi ICTETUKY ObITa,
HAyyHOTO M TEXHUYECKOro TBOpPYECTBa, CIOpTa, Tpyna
U OOIECTBEHHBIX OTHOLIEHUH;

B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIISATH!
-IIECHHOCTHOE OTHOILIEHUE K TIOCYAAPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U TPUPOJHOMY HACIEIUI0, MaMsSITHHUKaM,
TpaauuusM HaponoB Poccun, noctukenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

AOJDKHBI OTpaXaTb B YaCTU

MeranpeameTHbie pe3yNbTaThl JIOJKHBI OTpaXKaTh:
OsmageHne YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:
a) o0rmieHue:

- OCYIIECTBJIATh KOMMYHHKAIIMK BO BeeX chepax >KU3HHU;

I1P6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPONU
1 MecTe (PU3UKHU U aCTPOHOMHUU B COBPEMEHHOW HAy4YHOUH
KapTHHE MHpa, O CHUCTEeMOOOpasylomied ponu (U3KMKU
B pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKIAAEC POCCHUUCKUX
U 3apyOeXHBIX YYEHBIX-(PU3UKOB B pa3BUTHE HAYKH;

MOHMMaHHe (U3NYECKOH CYIIHOCTH  HaOJII0JJaeMbIX
ABJICHUM  MHMKPOMHpPA, MakKpOMHpa UM  MeEramupa;
IIOHUMAaHUE POJIU  aACTPOHOMUU B  IIPAKTUYECKOHN
NEeATEIbHOCTH YeJI0BEKa

U JAIbHEWIIEM HAyYHO-TEXHUUYECKOM Ppa3BUTHH, PpOJIHU
¢u3uku B GOpMHUPOBAHUM KPYTo30pa U (PyHKIIMOHATHHON
IPaMOTHOCTH Y€JOBEKa JUIsl PEIIEHHUS MPaKTHYECKUX
3aga4
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- pacnio3HaBaTh HeBepOaIbHbIE CpPe/ICTBA OOIIEHUS, TOHUMATh
3HAQYCHHE COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEINOCHUIKI
KOH(JIMKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

- Ppa3BepHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3pEHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. CopneiicTBoBaTh
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepeRkeHHUIO,
MPUMCHSITh 3HAHHUSI
00 M3MeHeHnHn
KJIMMaTa, IPUHITAIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH

B UpE3BBIYAITHBIX
CUTYaITUSX

JIM4HOCTHBIE PpE3YyNbTATHl  JIOJIKHBI
3KOJIOTUYECKOI'O BOCIIUTAHUS:

- ¢()OpMHUPOBAHHOCTH IKOJIOTUUECKOHN KYJIbTYphl, TOHUMaHHE
BIMSHUS  COLMAJIbHO-3KOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHME MPUPOJHOM K COLHMAIBHOM Cpeabl, OCO3HAHUE
[JI00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPpoOiIeMm;

- IUITAHUPOBAHKE U OCYILECTBIICHUE IEUCTBUI B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHMS LEJeH YCTOWYMBOIO Pa3BUTHUS
YeJI0BEYECTBA,

AKTUBHOE  HEINPHUATHE
OKpYKaroIleH Cpese;

- AaKTUBHOE HENpUATHE
OKpYKaroIleH cpese;

- YMEHHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTHUECKHUE
NOCEACTBUS MPEANPUHIUMAEMbIX JEHCTBUM, peaoTBpaliaTh
ux

OTpa)XaTb B YaCTU

NEUCTBUM, TNPUHOCAIIUX  Bpexd

JICUCTBUM, TPUHOCAILIUX Bpea

[MP6 8. CdopMUPOBAaHHOCTh yMEHHS PUMECHATH
NOJydECHHBIC  3HAHHMS JUIsI  OOBSICHEHHS  YCIOBHI
MpPOTEeKaHUS (PUINYCCKUX SBICHUA B MPHPOAC H IS
OPUHATHS TNPAKTHYCCKUX PEIICHUH B IOBCEIHEBHOMN
KU3HU

Il oOecnieyeHWss O€30MacCHOCTH TpH  OOpalieHUU
c OBITOBBIMH npubopaMu " TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 3JI0pPOBbS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOIICH Cpee;
MOHMMAaHUE HEOOXOJAMMOCTH IPHMEHEHHUS JIOCTHIKCHUU
¢buznkn

Y TEXHOJIOTUHN AJIsl PallMOHAILHOTO MPUPOIOTIOIH30BAHHUS

[IK 2.1. TIpoBoauTh
TEXHUYECKYIO
WHBEHTAPHU3AIHIO
00BEKTOB
HEIBIKUMOCTH

JIMIHOCTHBIE Pe3yNIbTATHI JIOJDKHBI OTPAXKaTh:

- OCO3HaHWE BAXXKHOCTU TOYHOCTH H3MEpEHUi
0€30I1aCHOCTH JIIOJICH;

- (hopmupoBaHUE OTHOLIEHUS K TEXHUYECKOW TOKYMEHTAIUH;
- pasBuTHE TNPOPECCHOHATBHOW YECTHOCTH TIPH OICHKE
COCTOSIHHSI OOBEKTOB;

- yYMEHHE JIOCTYITHO OOBSCHATh TEXHUYECKHE HIOAHCHI
HECIICI[UATUCTaM;

- (opmupoBaHue

KPUTHYHBIX JaHHBIX;
- yYMEHHE BBIABIIATH IOTCHIIMAILHBIC MPOOJIEMBI JO UX
POSIBIICHUS

JUTSL

MIPUBBIYKA  MHOTOKPAaTHOM IPOBEpPKE

[Ip6 9. CdopMupoBaHHOCTH YMEHHS TMPUMEHSITH
(u3nuecKkre 3aKOHBI 171 aHANTM3a KOHCTPYKLIUN 31aHU# U

WH)XEHEPHBIX CHUCTEM; UWMETh HaBBIKM IPOBEICHHS
U3MEpEHU I c HCIOJIb30BAaHUEM COBPEMEHHOTO
o0opymOoBaHUs,  WUMETh  CIIOCOOHOCTHh  OIICHHBATh

TEXHHYECKOE COCTOSHHE OOBEKTOB Ha OCHOBE JaHHBIX O
MIPOYHOCTHU MATCPHAJIOB, TCIIJIO- U 3BYKOU3OJIAILNH.
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2. CTpyKTypAa UM cofepxaHue Y4eOHOro mpeaMerTa

2.1 O0bem yueOHOro mpeaMeTa M BUIbI Y4eOHOI padoThI

Bua yueOHoii padoThl Oo0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIINHBI 176
OcHoBHOe coJep:kaHue 112

B T.Y.

TEOPETHYECKUE 3aHATHS 42
MPAKTUYECKHUE 3aHITUS 70
CamocrosiTesibHas padora 46
IIpomexyTouHas aTTecTanus (3a4€T,2K3aMEH) 18
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2.2. TemaTu4ecKHi IJIAH U COJIeP:KaHMe YUeOHOro npeamera «Pusuka»

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATBLHO OPUEHTHUPOBAHHOE)
JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb (IPH HATUYUH)

O0BeM
yacoB

dopMupyemblie
KOMIIeTeHIIHU U

1

2

4

Paznesn 1. ®u3nka u MeTOAbI HAYYHOT'0 MO3HAHUS

Tema 1.1
BBenenue

Conep:xanue yueOHOro MmaTepuajia

Ddusznka - Hayka o npupoje. Hayunele MeTObI MO3HAHUS OKpY’Karolero mupa. Ponb skcnepuMenTa
M TEOPHUU B IMPOLIECCE MO3HAHMS MPHUPOJIBL. DKCIIEpUMEHT B ¢u3uke. MoaenupoBanue (Gpu3muecKux
ABJICHUMM M 1npoueccoB. Hayuneie runore3pl. @Pusnyeckue 3aKOHBI M TEOpUH. ['paHuUIBL
NPUMEHUMOCTH (u3nueckux 3akoHOB. [IpuHumn coorBerctBus. Ponb u mecto (u3uku B
(hOpMHUPOBAHUK COBPEMEHHOM Hay4yHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JIOAECH

OK 03
OK 05

Pa3zgea 2. Mexanuka

14

Tema 2.1
Kunematuka

Conep:xanue yueOHOro Mmarepuajia

Mexanuueckoe JaBHKeHHE. OTHOCHUTENBHOCTh MEXaHHWYecKoro BukeHus. Cucrema orcyera.
Tpaektopus. Ilepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MIHOBEHHAsl CKOPOCTh) M YCKOPEHUE
MaTepuaibHOW TOYKHM, MX IMPOEKIMH Ha OCH CHUCTeMbl KoopauHar. ClI0)KeHHE IepeMelleHUuN u
CJIO)KEHUE CKOopocTei. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsMOJIMHENHHOe ABMkeHue. I'paduky
3aBUCHUMOCTH KOOpPJIUHAT, CKOPOCTH, YCKOPEHHUS, MyTH M NEepEeMEUIeHHs] MaTepualbHOW TOYKH OT
BpeMeHU. CBOOOJHOE mMajeHue. YcKopeHue cBOOOoJIHOro mnajaeHus. KpuBoiuHeliHOe IBHXKEHHE.
JIBuKeHHEe MaTepHalIbHOM TOYKU MO OKPY)KHOCTH C TIOCTOSIHHOM MO MOJYJIIO0 CKOPOCTBhIO. YTIJIOBas
CKOpOCTB, JIUHeHHas ckopocTh. [lepuoa u yactota obpamieHus. LleHTpocTpeMuTenbHOE YCKOpEHUe

[IpakTHUYECKHUE 3aHATHUS

[TpakTHyeckue paboTHI:

3mMepeHrie MIHOBEHHOW CKOpocTH. McciaenoBaHue COOTHOLIEHUS MEXIY IYTSAMH, NPONHIECHHBIMU
TEJIOM 3a IIOCJIEIOBATEIbHBIE PAaBHbIE IIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, paBHOW HYIO. V3ydeHne NBM>KEHMS IIapuKa B BA3KOM KUAKOCTH. M3ydeHue
NIBIDKEHUS Tejla, OpPOIICHHOTO TOPU30HTANIBHO.

TexHu4ecKne yCTpOMCTBA M NMPAKTUYECKOE TPUMEHEHNE: CIIUOMETp, ABUKEHUE CHAPAIOB, IIEITHBIE
U peMEHHBIE Iepenadyd. TeXHHYecKue YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: IMOALIUITHUKH,
NIBUJKEHHE HCKYCCTBEHHBIX CIIYTHHKOB. TE€XHWYECKHE YCTPONCTBA M NPAKTUYECKOE INPHUMEHEHHE:
[TOAIIUITHUKY, IBUKECHUE UCKYCCTBEHHBIX CITYTHUKOB

Tema 2.2

Conep:kaHnue y4eOHOro MaTepuaJjia

OK 01
OK 02
OK 04
OK 05
OK 07
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JnHamuka

[Ipunuun otHocutenbHOCTH ['anunes. Ilepssoiil 3akoH HeroToHa. MIHEpLMaibHbIe CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HploToHa ajis MarepuaibHOM
TOYKM B MHepuuanbHOi cucteme orcuera (MCO). Tperuii 3akoH HploToHa 11 MaTepHAIbHBIX,
To4YeK. 3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocmuueckas ckopoctb. Cuina
yanpyroctu. 3akoH I'yka. Bec tenma. Tpenue. Buabl Tpenus (1mokos, cKoiabxeHus, kaueHus). Cuia
rpenusi. Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHUS U cuiia TpeHus nokos. Kosddumuent tpenus.
Cuna conpoTUBIICHUS MIPU IBUXKEHUU Tella B )KUAKOCTU UK rase. [locTymnarenbHoe U BpalaTeabHOe
MBUKEHHE a0COJIFOTHO TBEPIOTO Tesia. MOMEHT CHIIbI OTHOCHTEIHHO OCH BpamieHus. [linedo cuibl.
YcnoBusi paBHOoBecusi TBepaoro tena B UCO

[ IpakTHyecKkue 3aHsATUS

[IpakTuueckue padotTel: M3yueHue aBukeHUs Opycka MO HAKIOHHOW TUIOCKOCTH TOJ JIEHCTBHEM,
HECKOJBKUX CHI. TexHUYecKkrue yCTpOUCTBa U MPAKTUUYECKOE IPUMEHEHUE: MOJIINITHUKHY, IBU)KEHHUE
MCKYCCTBEHHBIX CITYTHHKOB

Tema 2.3
3aKOHBI COXPAHCHUS B
MCXAaHUKC

Conep:xanue yueOHOro MmaTepuajia

Mexannueckass pabota u MoirHOcTh. Kunetnueckas sHeprus. IloreHuuanbHas sHeprus. 3aKoH
COXpaHEHUSI MEXaHWYECKOM »Hepruu. Pabora cuibl TsHKECTH M CWiIbl ynpyroctu. [Ipumenenue
3aKOHOB cOXpaHeHus. Micronb30BaHue 3aKOHOB MEXaHHUKH AJIs1 O0BSACHEHUS JBUKEHHSI HEOSCHBIX Tel
W U1 pa3BUTHSI KOCMUYECKHX HCCIICIOBAHUM, TPAHMIl PUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.
IMnynsC MaTepHallbHOM TOYKH (Tena), CHUCTEMBbl MaTepuaibHBIX TodeK. MMOmynbc cHIbl U
M3MEHEHUE UMITYJIbca Tella. 3aKOH COXpaHEeHHUs uMmilyibca. PeaktuBHOe nBrkenue. Pabota cuiibl.
MorHocTh  cunbl. KuHeTwdeckas 2Heprusi MmaTepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KUHETUYEeCKON  »sHepruu. lloreHumanbHas  sHeprud. [loTeHnmanpHas  3HEPrUust  ymnpyro
nedopMuUpoBaHHON TpyxkuHBL. [loTeHnManpbHas JHEprus Tena BOMU3M TOBEPXHOCTH 3EMIIH.
[loTeHIManbHBIE U HEMOTCHITMATbHBIE CHIIBI. CBsi3b PaOOTHl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM,
MEXaHUYECKOW SHEPTUHU CUCTEMBI TEJl. YIIPYTUEe U HEYIIPYTHE CTOJIKHOBEHUS

[IpakTHYECKUE 3aHATHUS

[TpakTudeckre paboThI:

M3yueHne cBsI3U CKOPOCTEH Ten TpHW HEeynpyroMm yaape. MccnmemoBaHue CBs3W paOOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU Tea.

TexHu4yeckue ycTpoucTBa M NMPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEp, MPYKUHHBIN MMHUCTOJET,
ITBUYKEHHUE UCKYCCTBEHHBIX CITYTHUKOB U PaKerT.

HMcnoap30BaHne 3aKOHOB MEXaHUKH JJIA 00BsICHEHNS JOBHUXXCHUSA HeOECHBIX TEI U AJI1 pa3BHUTUA

KOCMHYCCKHX HCCHGI{OBaHHﬁ, T'paHUIlbl TPHUMCHUMOCTH KJIACCHYECKOM MEXaHHWKH. I/IMI/ITaI_[I/IH
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IHGBCCOMOCTI/I

Pa3nea 3. MoJiekyasipHas GU3NKa U TEPMOJAMHAMMKA

22

Tema 3.1

OCHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Conep:kaHue y4eOHOro MaTepuaJjia

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KHHETUYECKOM TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
bpoyHoBckoe nBuwxkenue. Juddysusa. Xapakrep IBHKEHUS U B3aUMOJCWUCTBUS YACTHIl BEIIECTBA.
Mopnenu CTpOEHHs I'a30B, KUAKOCTEW U TBEPABIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE
bTux Mozeneil. Macca u pasmepsl Mojekyd. KommyectBo BemectBa. IloctositHHas ABorajpo.
TeruoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Llenbcus. Mopens)
uaeanbHOro ra3a. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KMHETUYECKOHM TEOpPUM HACAIBHOrO Tasa.
AOCoJTIOTHAsI TeMIIepaTypa Kak Mepa CpeaHell KHHETHYECKON YHEPTUU TETUIOBOTO JIBHXKEHHS YaCTHI]
ra3a. [[Ikana remneparyp KenbBuna. ['a30Bble 3akoHbl. YpaBHeHue MeneneeBa-Knanelipona. 3akoH
JlanpToHa. M30omporiecchl B UaealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe
[peJICTaBICHHUE N30IMPOIIECCOB: U30TEPMa, U30X0pa, n300apa

[ IpakTHyeckue 3aHsATUS

[TpakTHueckue paboThI:

l13mepeHne Macchl BO3ayXa KJIACCHOW KOMHaTe. McciienoBanne 3aBUCHMOCTH MEKAY MapaMeTpaMu
COCTOSIHUSI Pa3peKEHHOTO Ta3a. TeXHWYeCKHe YCTpOWCTBa M TPAKTHYECKOE NPUMEHEHHE:
TepMOMETP, ObapoMeTp

JlaboparopHble 3aHATHUS

JlaGopaTopHnast pabota 4. OnpeneneHrue Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUI

00BbeMa KOMHATBI, 1aBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

JlaGoparopHas pabora 5. MHccienoBaHue 3aBUCUMOCTH MEXAY IapaMeTpaMU  COCTOSIHUS
a3pEeKEHHOT0 rasa

Tema 3.2
(OCHOBBI
TepPMOJANHAMUKH

Conep:xanue yueOHOro marepuajia

Buytpennsist sHeprusi. PaGora u Ttermuonepenada. KonndecTBo TemaoThl. YpaBHEHHE TEIIOBOTO
Oananca. [lepBoeHayano TepmonHaMuku. AfquadaTHeIl mpouecc. Bropoe Hayano TepMOAWHAMUKH.
TeruioBele aurarenu. KIIJ[ temmoBoro nBurarens. OxpaHa mnpuponabsl. TepMoauHamMHuecKas
cucTteMa. BHYTpeHHssT DSHEpPrusi TEPMOJAMHAMUYECKONM CHCTEMBI H CIIOCOOBI €€ W3MEHCHWS.
KosnmyecTBO TEIIOTHl W paboTa. BHYTpeHHss »HEprus OJHOATOMHOTO HAEANBbHOTO Trasza. Buipl
TeIUIONepelaun: TEIUIONPOBOJAHOCTh, KOHBEKIIMA, M3JIydYeHHUE. YIelbHas TEIIOEMKOCTh BEIECTBA.
KonndecTtBo TemnoTsl mpu Temonepenade. [lonstue o6 ammabatHOM mpouecce. IlepBblii 3akoH
TepMoauHaMuKU. [IpuMeHeHne mepBOro 3akoHa TEpMOJMHAMUKHM K u3omnpoueccaM. ['paduueckas

MHTEepnpeTanus paboThl raza. Bropoil 3akoH TepMonumHamuku. HeoOpaTuMocTh NpOIECCOB B

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.1
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npupoze. Temnosble MauHbl. [IpuHIMIEL 1eficTBUA TemoBbIX MaluH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MamuHax. Koadduument nonesnoro aevicteus termmoBoit Mamuuel. Lukn Kapao u ero
KO3(QULMEHT MOJEe3HOro JAeMcTBUA. DKOJOrMYecKre MpoOIeMbl TEMJIOIHEPreTUKU. TeXHUUecKue
YCTPOMCTBA M TPAKTHYECKOE MPUMEHEHHE: [BUTATelb BHYTPEHHETO CropaHusi, OBITOBOU
XOJIOAUJIbHUK, KOHIULIMOHED

JlabopaTopHble 3aHATHS 2
JlaGopaTopHast pabota 6. M3mMepenue yneapHON TEMI0EMKOCTH
Tema 3.3 Conep:kaHue y4eOHOro MaTepuaJjia 6
/ATperaTHbIe [TapooOpa3zoBanue u koHjeHcauus. Mcmapenne u kumneHue. AOCOMIOTHasE M OTHOCHUTENbHAsS
COCTOSTHUSIBEILIECTBA  [BIaKHOCTh BO3AyXa. HaceliieHHbl map. YnenbHass Temjora napooOpa3oBaHMs. 3aBUCHUMOCTh
1 (asoBbIe TeMIepaTrypbl KUIeHUus oOT JaBieHus. TBepmoe teno. Kpucramimueckue u amopdHble Tena.
EPEXOAbI AHK30Tponust CBOMCTB KpuctaoB. XKuakue kpucrauibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u
KpUcTalu3anus. Y aenpHas Temiora miasnenus. Cybnumanus. YpaBHEeHHE TEIJI0OBOro OajiaHca
[IpakTHUYECKHUE 3aHATHUS
[lpakTuyeckas pabora: TexHHUYECKHE YCTPOHCTBA W TPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M
[ICUXPOMETpP, KAJIOPUMETP, TEXHOJIOTMM IIOJyYEHHUS COBPEMEHHBIX MATEPUAIOB, B TOM 4YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUU
JlabopaTopHbIe 3aHATHS 2
JlaGopaTopHast pabora 7. OnpeneneHnre BIaXKHOCTH BO3AyXa
Pasnen 4. DuekTpoanHaMuKa 30
Tema 4.1 Conep:xxanue yueOHOro MmaTepuajia 6
DIIEKTPOCTATHKA OnexTpu3anus Tel. OJEKTpudecKuil 3apsan. JlBa Buma snekTpuueckux 3apsanoB. IIpoBonHukw,

TUAJIEKTPUKKA M TIOJYNPOBOJHUKU. 3aKOH COXPAHEHMs AJIEKTpUYEecKoro 3apsjaa. BzaumopelictBue
3apsnoB. 3akoH Kynona. TodeuHslil aneKTpuyecKuil 3apsai. DieKTpudeckoe nose. HanpskeHHOCTH
PIEKTPUYECKOro moJid. [IpuHIMI Cynepno3uiuu 3JIEKTPUYECKUX MoJied. JIMHUM HanmpsyKeHHOCTH
hiieKTpuuyeckoro noist. Pabora cun anekrpoctarnyeckoro nosst. [lorenmuan. PasHOCT MOTEHIHATIOB.
[IpOBOTHUKM M JWAJIEKTPUKHA B AJIEKTPOCTATHUYECKOM ToJie. JMdjmeKkTpuyeckas MpPOHHUIAEMOCTb.
OnexkTpoeMKocTh. KoHeHcaTop. DIeKTpOeMKOCTh MIOCKOT0 KOHJAEHCATOPa. DHEPrus 3apsiKEHHOIO
KOHJIEHCATOpa

HpaKTI/ILIeCKI/Ie 3aHATUA

3MepeHne 3JIEeKTPOEMKOCTH KOHAEHcaTopa. TexXxHHYecKue YCTpOWCTBa M MPaKTUYECKOe
[IPUMEHEHUE:  DJEKTPOCKOI,  AJIEKTPOMETP,  JJEKTPOCTaTHUYECKas  3alluTa,  3a3€MJICHHE

PIEKTPOIPUOOPOB, KOHIEHCATOP, KOMMMPOBAILHBIN anmapar, CTPYHHBIN IPUHTED

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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JlabopaTopHble 3aHATHSA

JlaGopaTopHast pabota 8. M3mMepeHue 31eKTpOEeMKOCTH KOHAeHcaTopa

Tema 4.2
TTocToAHHEBIN

PIEKTPUYECKUM TOK.

Toku B pa3mu4HbIX
cpenax

Conep:xaHue yueOHOT0 MaTepuaJia:

DIEKTPUYECKUNA TOK. Y CIOBHs CyHIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounnku Toka. Cua Toka.
[locTostnubiif Tok. Hampsixenue. 3akon Oma aiisi ydacTka Ienu. DJIEKTPUUYECKOE COMPOTUBIICHUE.
Y nenpHOE conmpoTuBieHHUE BemecTsa. [locienosarenpHoe, napauiebHOE, CMEIIaHHOE COCIUHEHUE
npoBOIHUKOB. PaboTa snekrpuueckoro toka. 3akoH Jlxoymnsa-Jlenna. MOIIHOCTE 3JIEKTPHUYECKOTO
TOKa. DJEKTPOJABMKYLIAsl CUJIAa U BHYTPEHHEE CONPOTHUBIICHHWE MCTOYHMKA TOKA. 3akoH Oma i
MOJIHOW (3aMKHYTOM) 3JieKTpuueckor menu. KopoTkoe 3ambikaHue. DJIEKTPOHHAs MPOBOAUMOCTD
TBEPABIX  METaJUIOB. 3aBUCUMOCTb ~ COIPOTUBIEHMS  METaULIOB  OT  TEMIIEpaTyphl.
CBEpXIPOBOAUMOCTb. JJIEKTPUYECKUI TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX ITYYKOB.
[TonynpoBonHuku. CoOCTBEHHAss M NMPUMECHAs MPOBOJUMOCTH IOJYIIPOBOAHUKOB. CBoMcTBa p-n-
nepexona. [lomynmpoBOAHUKOBBIE NPUOOpPHI. DJIEKTPUYECKUH TOK B pPACcTBOpaX M paciuiaBax
DIIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs AUCCOLMALMS. OJNEKTPOJIM3. ODJIEKTPUUECKUH TOK B rasax.
CaMoCTOATEIbHBIA U HECAMOCTOATEIbHBIN pa3psit. Monuus. [Inazma

HpaKTI/I‘{CCKHe 3aHATHUA

[TpakTuyeckas pabora: TexHHuUecKHEe YCTPOHCTBA M NPAKTUYECKOE INPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP CONPOTHBIIEHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI,
[OJIYIPOBOIHUKOBBIM JTMO/J1, TaJlbBAaHUKA

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa 9. M3yueHne cMemaHHOTO COeTMHEHUS PE3UCTOPOB.

JlaGopaTopHas padota 10. M3aMepenue 37eKTpOABUKYIIEH CHUITBI HICTOYHUKA TOKA U €r0 BHYTPEHHETO,
COTIPOTHUBIICHUSI.

JlaGopaTopHas padota 11. HaGmroaenue anexTpoaunsa

Tema 4.3
MarauTHOE TI0JIe.
DIIeKTpOMarHuTHas
MHIOYKIIUSL.

Conep:xanue yueOHOro marepuajia

[TocTossHHBIE MAarHWThHl. B3anMonelcTBHE TMOCTOSHHBIX MAarHuToB. MarHutHoe Tmoje. Bekrtop
MarHUTHOW MHAYKUWU. [I[pUHIMI Cynepno3uiuy MarHUTHBIX MOJel. JIMHUM MarHUTHOM MHAYKUUU.
KapTuHa TMHUIA MarHUTHOM MHAYKIHUH TOJS TOCTOSIHHBIX MAarHUTOB. MAarHUTHOE TOJI€ MPOBOIHUKA
c TokoMm. KapTuHa JMHUN WHIYKIUKM MAarHUTHOTO TOJIA JUIMHHOTO NPSIMOTO MPOBOJHHUKA M
3aMKHYTOIO KOJIBIIEBOI'O TMPOBOJHMKA, KaTylku ¢ TokoMm. OmnwiT Opcrena. B3aumoneiicTBue
MPOBOJHUKOB ¢ TOKOM. Cuiia Ammepa, ee Moayib M HampasieHue. Cuna JlopeHua, ee Moaynib U

HarpaBjeHue. J[BKeHHe 3apspDKEeHHOW YacTHII B OJTHOPOJHOM MarHuTHOM mose. Paborta cuiibl
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Jlopenua. SIBneHue dJ€KTpOMAarHUTHOM HMHAYKIMU. [lOTOK BEKTOpa MArHMUTHOM WHIYKIIHH.
ONEKTPOABMKYIIAsl CUila MHAYKIMU. 3aKOH 3JEKTpoMarHuTHOM uuaykuuu Papanes. Buxpesoe
DIEKTPUYECKOE TI0JIe. ODJIEKTPOABMXKYIIAas Cujla HWHAYKIMA B IPOBOJHHUKE, IBHXKYIIEMCS
[IOCTYIIAaTE€JIbHO B OJHOPOJHOM MarHuTHOM noisie. IlpaBuno Jlenma. MHaykTuBHOCTB. fIBieHUE
CaMOMHIYKLUHU. DJIEKTPOJBIKYILAsi CHJIA CAMOMHIYKIIMHM. DHEPIrUs MarHUTHOIO IOJS KaTyHIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110JI€

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[lpakTuyeckas paborta: TexHHMUECKHME YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATEIIb, YCKOPUTENIN 3JIEMEHTAPHbBIX YaCTHUL], UHIYKLMOHHAS
neyb

JlabopaTopHble 3aHATHSA

JlaGopatopHas padota 12. ccienoBanue AeHCTBHS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.
JlaGopaTopHnast pabota 13. 3yueHue siBJIeHUsI JIEKTPOMArHUTHOW MHTYKIIHSI

Pa3nen 5. Koaedoanus

H BOJIHbI

28

Tema 5.1
MexaHU4ecKue 1
PIEKTPOMAarHUTHHIE
KoJIe0aHMs

Conep:xxanue yueOHOro Mmarepuajia

KonebarenbHas cuctema. CBoOOJHBIE MexaHHYecKHe KojieOaHus. ['apMoHMuYecKue KoseOaHus.
[lepuon, uacrorta, amrmumTyga u ¢aza konebanwii. IIpyxuHHBIT MasaTHHK. MareMaTU4ecKHil
MasiTHUK. YpaBHEHHE TapMOHMYECKMX KoseOaHui. llpeBpaiieHue sHepruu Mmpu TapMOHHYECKHUX
koneOanusx. KonebGatenbHblil KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHbIE KOJ€OaHUs B MJI€ATbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXYy MEXaHUYECKHMMHU U JIEeKTPOMAarHUTHBIMU KOJIEOaHUSIMHU.
dopmyna TomcoHna. 3akoH COXpaHEHHUsS] DHEPrUU B HJICATHHOM KOJEOATeIbHOM KOHTYpE.
[IpencraBiaeHne o 3aTyxarolmux KojeOaHUsIX. BoiHyX/1eHHbIe MexaHnueckue kosiebanus. Pe3onanc.
BbIHyX1€HHbIE 3JIeKTpOMarHUTHbIE KoseOaHus. [lepemennsblil Tok. CHHYyCOUMAANbHBIN TepeMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JEHCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HanpspkeHus. Tpanchopmarop. [IpousBoacTo, nepenaya u noTpeOIeHHE dIEKTPUUECKON IHEPIHH.
DKOJIOTUYECKME PUCKHM IPU HPOU3BOJCTBE DJIEKTPUUECKON 3Hepruu. KylbTypa HCHOIB30BaHUSA
PIIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU

HpaKTI/ILIeCKI/Ie 3aHATUA

[IpakTuyeckas paborta: TexHHYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUECKUH
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKa, JIMHUM JIeKTpoIepesay

JlabopaTopHble 3aHsATHS

JlaGopatopHast pabota 14. MccnenoBanue 3aBUCUMOCTH TIepHOJa MANbIX KOJIeOaHUH rpy3a Ha HUTH

OT JJIMHBI HUTHU U MACCBI I'py3a.

OK 01
OK 02
OK 04
OK 05
OK 07
K 2.1
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JlaboparopHas pabora 15. HcciaemoBanume MEpeMEHHOTO TOKa B IEMHM M3 IOCIEIOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

Tema 5.2
MexaHUdecKue 1
PIIEKTPOMArHUTHBIE
BOJIHBI

Conep:kaHue y4eOHOT0 MaTepuaJia:

MexaHnuecKrue BOJHBI, YCIOBHS pacnpocTtpaneHus. [lepuoa. CKOpOCTh pacipoOCTpaHEHUS U JTHHA
BOJHBL. [lomepeunbie U TpoaOJIbHBIC BOJHBL. MHTEpdepeHIms U qudpakins MEXaHUYCCKHX BOJIH.
3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DIeKTPOMAarHUTHBIC BOJHBI.
VCimoBusl M3Iy4eHUs SJIEKTPOMAarHUTHBIX BOJIH. B3amMHuasi opueHtanus BektopoB E, B, v B
DIIGKTPOMArHUTHOW BoiHE. CBOWCTBAa JIIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, IPEIOMIICHHE,
nonsipu3anus, audpakuus, wuHtepdpeperuus. CKOpOCTh 3JeKTpoMarHuTHbIX BonH. Illkana
QJICKTPOMAIrHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAruuMTHBIX BOJIH B TCXHHUKE U 6I)ITy. HpI/IHHI/IHLI
aJMOCBA3M U TeneBuaAeHus. Paaronokanus. DIeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl

[IpakTHUYECKHUE 3aHATHUS

[TpakTuyeckas pabota: TexHUYECKHE YCTPOHCTBA M HPAKTUYECKOE MPUMEHEHME: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPAa3BYKOBas AMArHOCTHKA B TEXHUKE M MEIULMHE, pajap, PaJiuONpPUEMHUK,
TeJIeBU30D, aHTEeHHa, TesiedoH, CBY-neup

Tema 5.3
OnTuka

['eomeTpuueckas onrtuka. IIpsMonuMHEHOE pacnpoCTpaHEHHE CBETAa B OJHOPOAHOW cpene. Jlyu
cBeTa. TouyeuHbIi MCTOYHMK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHue
M300pakeHHI B IIIOCKOM 3epkaie. [Ipemomiienne cBeta. 3aKOHBI TPETOMIICHHS cBeTa. AOCOTIOTHBIH
nokaszarenb npeiaomseHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM  yrona MOJIHOTO
BHYTpeHHero otpaxenus. Jucnepcus csera. CrnoxHblil coctaB Oenoro ceera. L{ser. Cobuparomiue u
pacceuBatomye JduH3bl. ToHKas nauH3a. POKYCHOE pacCTOSIHHE W ONTHYECKas cujla TOHKOW JIMH3BI.
[locTpoeHre M300pa’keHUI B COOMpPAIOIIMX U paccewBaromux JuH3ax. dopmyna TOHKOW JUH3HIL.
YBenuuenue, AaBaeMoe JUH30M. [Ipenenbl MPUMEHMMOCTH Te€OMETpUYEcKOM onTuku. BomHoBas
ontuka. aTepdepenius cera. KorepeHTHbIE UCTOYHHUKH. Y CIIOBUS HAONIOJEHUSI MaKCUMYMOB U
MUHUMYMOB B HMHTEp(QEpEHIIMOHHONH KapTHHE OT JABYX CHH(]Aa3HBIX KOTE€PEHTHBIX HCTOYHHMKOB.
Judpaxus ceera. udpakunonnas pemierka. YciaoBHE HaONIONEHUS TJIaBHBIX MAaKCUMYMOB IpH
na/IeHUM MOHOXPOMATHUYECKOT0 CBeTa Ha MU PaKIMOHHYIO perieTky. [lonspusanus ceera

[ IpakTHyecKue 3aHATHS

[TpakTHdeckue paboThI:

Ha6nronenue aucnepcun cBeTa.

TexHUYeCKHe yCTPONWCTBA M MPAKTHUECKOE TPUMEHEHHUE: OUKH, JIyra, oToanmapaT, IpOeKIIMOHHBIN
annapaT, MI/IKPOCKOH, TCJICCKOII, BOJIOKOHHAas OIITHKA, }II/I(l)paKHI/IOHHaSI pemeTKa, HOJ'I?IpOI/I,Z[,
TEIECKOI
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IATOMHOE SI7IpO

(DKCIEPUMEHTHI, IOKA3bIBAIOIIUE CIOKHOCTh CTPOEHUs siapa. OTKpbITUE PATUOAKTUBHOCTH. OMBITHI
Pesepdopra mo omnpeneneHnio cocTaBa paJaMOaKTHBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-,

ramMma-u3iydeHus. BinsiHME paguMoakTHMBHOCTM Ha JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA H

JlabopaTopHble 3aHATHSA 4
JlaGopaTopHas padota 16. OnpeneneHue nokazaress IPeJIOMIICHUS CTEKIIa.
JlaGopaTopHast padota 17. UccnegoBanue cBOMCTB N300pakeHH B JIMH3aX.
JlaGopaTopHnas padota 18. Habmroenue nucnepcuu cBera
Pa3znen 6. OCHOBBI crieNMAJILHOM TEOPHH OTHOCHUTEIbHOCTH 4
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 4 OK 01
OCHOBBI CTICHUATLHON [[paHuIbl NPUMEHMMOCTH — KJIACCHYECKOW  MeEXaHMKW. I[loCTynarsl  CHENUAIbHOM  TEOpHH OK 02
[reopun OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BaKyyMe, IIPUHIIUI OTHOCUTEIHLHOCTH OK 04
OTHOCHUTCIIBHOCTH Onumreiina. OTHOCUTEIHLHOCTD OJHOBPEMCHHOCTH. 3ameqenue BpPEMCHH W COKpAIlICHHUC JIMHBI. OK 05
OHeprus W UMIYJIbC PEISITUBUCTCKONW dYacTullbl. CBSI3b MacChl C DJHEPrHed U HMIIYJIbCOM
EJISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs MOKOS
Paznen 7. KBantoBasi pusuka 14
Tema 7.1 Conep:xanue yueOHOT0 MaTepuaJia: 2
DIIEMEHTBI KBAaHTOBOH |[DoTonbl. Popmyina ITnanka cBs3u SHepruM (HOTOHA € €r0 YaCcTOTOW. DHEPrHs M UMITYILC (POTOHA.
OITHKU OtkpeiTne U uccaenoBanue ¢orodddexra. Ombiter A.I. CromeroBa. 3akonHsl ¢orodddekra.
YpaBHenue OiHmTeliHa 1t dpororddekra. "Kpacnas rpanuma"” dotosddexra. JlaBneHue cperta.
Onertel [1.H. JleGeneBa. Xumuueckoe AeHCTBUE CBeTa. TE€XHUYECKHE YCTPOMCTBA U MPAKTUUYECKOE
npuMeHeHue: (OTodNEeMEeHT, GOTOAATYHNK, COTHEeUHas OaTtapesi, CBeTOANO]
Tema 7.2 Conep:xxanue yueOHOT0 MaTepuaJia: 2
Crpoenue atoma Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccestauro -uactuil. [lnanerapHas Mozaens aroma. OK 01
[loctynatel bopa. M3nydyenue u mornomnieHue (OTOHOB MPU TEPEXOJe aroMa C OJHOTO YPOBHS OK 02
pHEpruu Ha JApyroil. Buawl cnektpoB. CHeKkTp ypoBHEH 3HEpruuM atoma BoAopojaa. BomaHoBbIe OK 04
cBoiictBa wactuu. Bonubl ne bpoiinga. KopnyckynspHo-BonHOBOM ayanu3M. CHOHTaHHOE H OK 05
BBIHYXICHHOE n3nyudeHue. [Judpakius 3JeKTpOHOB B KpUCTAIIaX. Y CTPOHCTBO U MPUHIUI PabOTHI OK 07
mazepa. TeXHWYECKHE YCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: CHEKTPAIbHBIA aHAIHU3
(CTIEKTPOCKOII), Jia3ep, KBAHTOBBIA KOMIBIOTEP
JlaGopaTopHble 3aHATHSA 1
16. JIabopaTtopHas pabora 19. Habnrogenue quHeiuaToro crekrpa
Tema 7.3 Conep:xxanue yueOHOIro MaTepuaJia 6
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HeliTpoHa. Hykinonnas moznens smpa ['eiizenOepra-MBanenko. 3apsin siapa. MaccoBoe 4uciio sjpa.
30oTonbl. Anbda-pacnaj. DIEKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-uznydenue. 3aKoH
PaZIMoOaKTUBHOTO pacnaja. JHEprus CBA3M HYKJIOHOB B sijpe. Snepubie cuibl. Jledekt mMaccel sapa.
Snepubie peakun. [lenenue u cuntes saep. SAnepusiit peakrop. Tepmosiaepusiii cunres. [IpoGiembl
M TEPCHEeKTUBBI  SACPHOM DHEPreTHKH. OKOJOTMYECKHE AacleKThl SIIEPHOW  DHEPIreTUKH.
OneMmeHTapHble 4acTUlbl. OTKpBITHE TO3UTPOHA. MeToapl HAONIOACHUS U PErHCTpaluy
pIeMeHTapHbIX yacTull. OyH1aMeHTalIbHbIe B3auMoIeHcTBUS. ENuHCTBO pu3nueckoi KapTHHBI MUPA
[IpakTHyecKue 3aHATUS

[TpakTiueckue paboThI:

M ccnenoBaHue TPEeKOB YacTuil (110 TOTOBBIM (oTorpadusm).

TexHUYECKHEe YCTPOMCTBA M MPAKTUYECKOE MPHUMEHEHHE: (OTOIIEMEHT, (OTONATUMK, COJTHEUHAS
Oatapesi, CBETOAMO/I, CIIEKTPOCKOI, Ja3ep, KBAaHTOBBII KOMIBbIOTEp, AO3UMETpP, kamepa BuibcoHa,
S IEpHBIN peakTop, aTOMHas bom0Oa

Pa3nes 8. DiieMeHTBI ACTPOHOMMM M ACTPOPU3UKHU

12

Tema 8.1 DnemeHTHI
ACTPOHOMUU U
acTpo(hU3UKH

Conep:xanue yueOHOro marepuajia

OJTanbl pa3BUTHS acTpoHOMHH. [IpuKiasHOE M MHPOBO33PEHUYECKOE 3HAUYCHHE acTpoHOMHH. Buj
3Be3qHOr0 Heba. Co3Be3us, SpKUe 3BE3/Ibl, TUIAHETHI, X BUANMOE JIBIKeHHe. ColHeYHas cucTema.
[Inanersl 3emMHOM rpynmnbl. [lnanerel-rurantel. Manbsie Tena ComHeuHoil cuctemsl. CounHile,
dorocdepa u atmocepa. Conreunast akTuBHOCTh. VicTounuk sHepruu ConHIA U 3Be3/. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTHKU. Jlmarpamma '"CHEKTpaJIbHBIA KJIACC - CBETUMOCTH'". 3BE3/IbI TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTb" JUIsl 3B€3/] TJIABHOM MOCJIE10BATEIbHOCTH.
Buytpennee crtpoeHue 3Be3n. COBpeMEHHBIE MPEACTABICHHUS O MPOUCXOXKIACHUU U DBOJIOIHUH
ConHua u 3Be37. DTanbl KU3HU 3Be31. Mueunslil [1yTh - Hama ["anaktuka. CrniupanbHas CTPYKTYpal
["amakTHKH, pacrpeesieHne 3Be3/l, raza u nbutd. l[lomokenue u asmxeHue CoinHia B ['amaktuke.
Tunel ramakTuk. [lnockas u chepudeckas nmojacuctemsl [amakThku PaguoramakTHKH U KBa3aphbl.
UepHble IbIphl B Aapax ranaktuk. Beenennas. Pacmupenne Beenennoil. 3akon Xa66mna. Paz6eranue
ranaktuk. Teopust bonbiioro B3psiBa. PenukroBoe u3nydenne. MaciraOHasi CTpykTypa BeeneHHoil.

Mertaranaktuka. Hepernennsle mpo0aemMbl aCTPOHOMUU

12

OK 01
OK 02
OK 03
OK 05
OK 07

CamocrosiTesibHas padoTa

46

OKO02
[1K2.1

IIpomexyTouHas arrecTanms (3K3aMeH)

Bcero:

176
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3. YcioBus peaju3anu NporpaMMbl y4e0HOT0 mpeaMera

3.1. TpeOoBanussi K MUHMMAJbLHOMY MATEPHAJIbHO-TEXHUYECKOMY
odecneyeHmn 1o

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OO€CeUYeHHI0 y4yeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 1uKiIa. B xabuHete GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
bu3MKe  OpaKTUYECKUX  paboT W JIEMOHCTpPAIMOHHOE  00OpyJOBaHUE.
JleMoHcTpalimoHHOe 000pyI0BaHuEe (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH W OOECIEeUMBACT MOCTAHOBKY IEPEUYHCICHHBIX B
nporpaMme 1o (PU3MKe KITIOYEBBIX JIEMOHCTPAIMM NIl MCCIEAOBAHUS U3y4aeMbIX
SABJICHUW U TPOIECCOB, SMIUPUYECKUX M (PyHIaMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKUX NpuMeHeHuil. JlabopaTopHoe obopyaoBaHue A Ja0OPATOPHBIX U
MPaKTUYECKUX paboT QopMupyeTcs B BHUJIE TEMAaTHUUYECKUX KOMIUIEKTOB U
obecnieunBaeTcs
B pacuére OJIHOTO KOMIUIEKTa Ha JBYX oOydJaronuxcs. TeMaTnyecknue KOMILIEKThI
7a00paTOpHOTO OO0OPY/IOBaHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpPATOPUI.

O6opynoBaHue yueOHOTO KaOMHETa:

- IOCA/I0YHBIE MECTAa MO0 KOJMYECTBY 00yUYaIOITNXCS;
- pabouee MecTO MperoaaBaTes;

- KOMIUIEKT Y4eOHO-HarIsIAHBIX TOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHAIIOB;

- 3aJJaHus JUTs1 IPOBEPOYHBIX padoT;

- mpodeCCUOHATBPHO OPUEHTUPOBAHHBIC 3aaHUS;
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- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTra 00yyeHus:

- IEPCOHABHBIA KOMITBIOTED C JTUIEH3UOHHBIM TPOrPAMMHBIM 00ECTICUEHHEM;
- IPOEKTOP € HKPAHOM.

- 3anpl  (OMONMMOTEKa, YWUTAJIBHBIA 3ad1 C BBIXOJOM B HWH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh IHTEpHET).

[IpumepHblli  TEpedyeHb  JEMOHCTPALMOHHOTO M J1abopaTOpHOro
000py1I0BaHMS:

1.  Iludposas naboparopus no Gu3uKe s NpernogaBaTes;
[Hudporas nadboparopus 1o GpuzuKe I 00ydaromerocs;
Becrel TexHHUYECKME C pa3HOBECAMU;
Komrmiekt myist mabopaTOpHOTO TPAKTUKYMa IO OTNITHKE;

Kowmmekt JJIA J'Ia60paTOpHOI‘O IMPpAaKTUKYyMa I10 MCXaHHKC,

A T

KoMmnekr st 1a00OpaTOpPHOrO NPAKTUKyMa IO MOJEKYJISIPHOU
buzuke
Y TEPMOJUHAMUKH;

7.  Kommuexkt ang 1abopaTOpHOrO MpPaKTHKymMa MO 3JIEKTPUYECTBY
(c renepaTopom);

8. KoMmnekr myis u3ydeHuss BO30OHOBIIIEMBIX HMCTOYHUKOB 3HEPTUU
(comHE4YHOW, BETPOBOM 3HEPrUH, OMO-, MEXAHMYECKOW M TEPMOIIEKTPUUYECKON
HYHEPTETUKH);

9.  Amnepmerp 1ab0OpaTOPHBIN;

10. BoasT™meTp 1a60paTOPHBIL;

11. Konopumerp ¢ HaOOpOM KaTOPUMETPUIECKUX TEIT;

12.  Tepmometp J1a0OpaTOPHBIN;

13. Kommexkr mid  W3y4yeHUs  OCHOB  MEXaHWKH, ITHEBMAaTHKU
Y BO30OHOBJISIEMBIX HICTOYHUKOB YHEPTUU;

14.  bapometp-aHepouz;

26



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

biok nutaHus peryanpyemMsblid;

Be0-kamepa Ha OJIBU’KHOM IITATHUBE;

Buneokamepa 11t paboThl C ONTUHYECKUMHU TPUOOpaMU;
['enepaTop 3ByKOBOW;

['urpometp (ICUXpoMeTp);

['py3 HAOOpHBIIT;

JlnHaMoMeTp 1EMOHCTPALIMOHHBIN;

KomrIiekT nocyapl IEMOHCTPALIMOHHOM C TPUHAIIICKHOCTSIMU;
ManomeTp KUIKOCTHOM JEMOHCTPALMOHHBIN;

MeTp AEMOHCTPaIMOHHBI;

Mukpockon 1eMOHCTPALIMOHHBIN;

Hacoc BakyymubIii KoMOBCKOTO;

CTonMK NObEMHBIN;

[IITaTuB 1EMOHCTPALIMOHHBIN (PU3HUYECKUIL;

DNEeKTPOIUTUTKA;

Habop n1eMOHCTpaIlMOHHBIN 0 MEXaHUUECKUM SIBIICHUSIM;
HaGop nemMoHCTpalimoHHBIHN 10 AMHAMHUKE BPAIIaTeIbHOTO JBUKEHUS;
Halop neMOoHCTpaliMOHHBIN M0 MEXaHUYECKUM KOJICOaHUSIM;
HaGop neMOHCTpallMOHHBIM BOJHOBBIX SIBJICHU;

Benepko Apxumena;

Mastauk MakcBenna;

Habop ten paBHOro 00beMa;

Hab6op Ten paBHO# Macch,

[TpuGop 1151 AeMOHCTpaIy aTMOC(EPHOTO TaBICHUS;
[Ipu3ma, HAaKJIOHSAIOIIAsICA C OTBECOM;

Poruar 1eMOHCTpallMOHHBIM;

Cocyasl coobtaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBI;

TpyOka HeroToHa;

[ap ITackans;
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45.
SBJICHUSIM;
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Habop nemMOHCTpallMOHHBIN M0 MOJIEKYJISIpHOU (DU3UKE M TEIUIOBBIM

Habop neMoHCTpallMOHHBIN MO ra30BbIM 3aKOHAM;
Habop xanuiispos;

TpyOka 1t IeMOHCTpAI KOHBEKIIMH B KUKOCTH;
[{rIMHAPHI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbLHOM;

BBICOKOBOJIBTHBINM HCTOYHUK;

['eneparop Ban-ne-I'paada;

Jozumertp;

KaMepTOHBI Ha pe€30HAHCHBIX SIITUKAX;

Kowmmekt HpI/I60pOB u HpI/IHaI[JIG}KHOCTeﬁ L ACMOHCTpPAalluU

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

56.

KoMmnekr mnpubopoB uisi M3y4eHUs MPUHUUIIOB pajHoIlpueMa

H paguoIICpCaain,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Kommuiekt mpoBoaoB;

Maraut 1yroo6pasHblii;

MarauT nosocoBoil AEMOHCTPAIIMOHHBIN;

Mammna snekrpodopHas;

MasTHHK 3IEKTPOCTATUYECKUN;

Habop 1o u3yueHno MarHuTHOTO NoJig 3eMIIH;

Habop neMoHCTpaliMOHHBIN 10 MATHUTHOMY TOJTIO KOJIBIIEBBIX TOKOB;
Habop aemMoHCTpaIimoHHbIH MO MOTYIPOBOHUKAM;

Habop 1eMOHCTpallMOHHBIN 110 TIOCTOSTHHOMY TOKY;

Habop neMOHCTpallMOHHBIH 10 JIEKTPUIECKOMY TOKY B BAKYYME;
Habop aeMoHCTpalMOHHBIN 10 3JIEKTPOAUHAMUKE;

HaGop nisa neMoHcTpaluy MarHUTHBIX TTOJICH;

HabGop st ileMoHCTpanuu SJIEeKTPUISCKUX MOJIEH;
Tpancpopmarop yueOHbIH;

[Tamouka cTekJIsIHHAS,
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72. Ilanouyka >00HUTOBA,

73. Ilpubop Jlenmna;

74. CTpeskyu MarHUTHbBIC HA IITATUBAX;

75.  CynTaH 31€KTpOCTATHYECKHUI;

76.  IlTaTUBBI U30JUPYIOLIUE;

77. DneKTpoMarHuT pa30OpHBbIiL;

78. Habop nemMoHCTpaIMOHHBIN IO TeOMETPUUYECKOM ONTHKE;

79. Habop neMOHCTpaIlMOHHBII IO BOJIHOBOW OINTHKE;

80. CrnekTpocCKoI ABYXTPYOHBI;

81. Habop crnekTpalibHbIX TPYOOK C HCTOUHUKOM MUTAHUS;

82.  VYcranoBka jjis uzydenus poroddpdexra;

83. Habop nemoHCTparmoHHBIN Mo moctosiHHoM [1naHka;

84. KoMmiIeKT HarIsaaHbIX ITOCOOHH I MOCTOSTHHOI'O MCIIOJIb30BaHUS;
85. Kowmmiekt nopTtpeToB 1jist ohopMiIeHUS KAOMHETA;

86. KoMIUIEKT 1eMOHCTPAIMOHHBIX YUYEOHBIX TaOJIHII.

[IpumepHblid  TIepeUYeHb  JEMOHCTPALMOHHOTO W JIaDOpaTOpHOIo

000pyI0BaHUSI HOCUT PEKOMEHIaTEIbHBIN XapaKTep.

[Ipu Hamuuuum HEOOXOIUMOTO OOOPYJIOBaHUS 3aHATHS 1O (UBHKE
B HEKOTOPBIX CIydasX MOTYT MPOBOAHWTHCS B MMEIONIUXCS B 00pa3oBaTEIbLHOM

OpraHU3alnd MaCTEPCKHUX WJIH JIA0OPATOPHSIX.
3.2 UndopMmannonHoe odecnevyeHue o0yueHmst

3.2.1. OcHOBHBbIE eYaTHbIE W/WJIH YJIEKTPOHHbIE U3IaHMS

1. ®u3zuka : 6a3oBbIif ypoBeHb : yuebnuk / H. C. Ilyperuesa, H. E. Baxeesckas, 1. A.
Ucaes, B. M. Yapyrun. — 2-e u3sa., crep. — Mocksa : [Ipocsemenue, 2025. — 512 ¢. — ISBN
978-5-09-121349-2. — TekcT : 2neKTpOHHBIN // JIaHb : 37E€KTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/473021

2. ®u3uka : 6a30BbI YPOBEHD : MPAKTUKYM I10 PEIICHUIO 3a]a4 : yueOHoe mocooue / H.
C. Ilypeuuesa, H. E. Baxxeesckas, [. A. Ucaes, B. M. Yapyrun. — 2-e u3n., crep. — Mocksa :
[Tpocsemenue, 2025. — 236 c. — ISBN 978-5-09-121350-8. — TekcT : anexTpoHHbIH // JlaHs :
ANIeKTpOHHO-O0uOIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/473018

3.2.2. JIonoJIHUTEJIbHbIE€ MCTOYHUKH
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1. Ilepensman, S. W. 3naere nmu Bol pusuxy? / S. U. [lepensman. — M. :

M3patensctBo IOpaitt, 2018. — 238 c¢. — (Cepus
https://biblio-online.ru/book/znaete-li-vy-fiziku438186

OTtkpeITas Hayka)
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUS YUeOHOI0 mpeaMera
KoHnTpoib W omeHka pe3yjabTaTOB OCBOEHHS 00I1€00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBLIBAIOTCA 4CPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha (QopMHpOBaHHE OOIUMX U MPOPECCHOHATBHBIX KOMIETCHIMA MO paszaenam

N TCMaM COACPIKaHUA yq€6HOFO MaTtcpuajia.

Koa n HaumeHoBaHue
(hopMupyeMbIX KOMIIETEHIIM A

Pa3zpgen/Tema

T OLeHOYHBIX
MepPONpUATHH

OK O0l. Beibuparb cmoco0sl
pelieHus 3a1ay
poeCCHOHATILHON JeSITeIbHOCTH

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Teme1 4.1.,4.2.,4.3

npodeccCuoHaNbHOM NesTeNIbHOCTH

HPUMCHUTCIRHO K PAasiIMIHBIM pasnen 5. Temst 5.1., 5.2., 5.3.
KOHTCKCTaM Pazznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3gen 8 Tema 8.1
OK 02. Hcnons3oBars Pasgen 2. Temsr 2.1.,2.2., 2.3.
COBPEMCHHEIC CpeACTBa IIOMCKA, Paspen 3. Temsl 3.1., 3.2., 3.3.
aHajIm3a U HHTCpUpCTAlny Pa3znen 4. Teme1 4.1.,4.2., 4.3
MH(OpMALNK Pasgen 5. Temsr 5.1.,5.2., 5.3.
M MHPOPMAIIMOHHBIE TEXHOJOTHUH Paszen 6. Tema 6.1
IS BBIIIOJTHEHUS 3a7ay

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

B KOJUICKTUBEC U KOMaH/IC

OK 03. [Tnanuposars| Paznen 1. Tema 1.1

M peann3oBbiBaTH coOctBeHHoe| Paszmen 3. Temsr 3.1.,3.2., 3.3.
npogeccuoHaIbHOe Pasnen 4. Temn1 4.1.,4.2.,4.3
12§ JMYHOCTHOE pasBuTHE, Pasnen 8 Tema 8.1
MpeINPUHIMATENbCKYIO

NesITeTbHOCTD

B  npodeccuoHanbHOll  cdepe,

MCTIOJTb30BaTh 3HaHUS

MO0 MpaBoBOM W  (PUHAHCOBOH

rPaMOTHOCTH B Pa3INYHBIX

PKU3HEHHBIX CUTYaLUsX

OK 04. O¢pdextuBHO| Paznen 2. Temsr 2.1.,2.2., 2.3.
B3aMMOJICIICTBOBAaTE M paboTath Pasmen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

Pasnen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3

OK 05. OcymecTBisiTb yCTHYIO
Y TUCbMCHHYI0O KOMMYHUKAIMIO Ha|
rOCYIapCTBEHHOM SI3BIKE]
Poccuiickoit denepanuu ¢ y4eToM
ocoOeHHOCTeH COLIMAJIBHOTO

M KYJIbTYPHOTO KOHTEKCTa

Paszgen 1. Tema 1.1

Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

YCTHBIN OIIPOC;

(bpoHTaNBHBIIOTIPOC;
KOHTpPOJIbHAs paboTa;

HaOJIFOIcHUE

3a BBIIIOJTHEHUEM
J1ab0paTOPHBIX padoT;
MpaKTH4ecKue paboThl
(pemenue
KaueCTBEHHBIX

U pacyYeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelLIeHne Kenc-3a1ay;

BBITIOJTHCHHUE
MPAKTUYECKUX
3aJJaHu I
po¢eCCHOHAIBHON
HaIpaBJIECHHOCTH;

BBIITOJIHCHUE 3aJaHUN
ITPOMEKYTOYHON
aTTecTaluu
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Pa3zgen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Paszgen 8 Tema 8.1

OKO07.ConeiicTBOBaTh COXpaHEHUIO
OKpY Karolen cpensl,
pecypcocOepeKeHnIo, MPUMEHSTH
3HaHUS 00 W3MEHEHMM KJIMMaTa,
[TPUHLIUIIBI OepeKITMBOTO
MPOU3BOICTBA, 3¢ pexTUBHO
NIEHCTBOBATh B YPE3BBIYANHBIX|
CUTYalUsX

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Teme1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1

[1K2.1.ITpoBoauTh
TEXHUYECKYI0 HHBEHTAPU3AINIO

00BEKTOB HEABUKUMOCTH

Pazgen 3. Temnr 3.1, 3,4
Pazgen 5.Temn1 5.1, 5.5
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