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1. O0masi xapakTepucTuKa pado4eil mporpaMmmbl 0011e00pPa30BaTEJIbHOIM
AUCHUIIMHBI «PU3NKa»
1.1. MecTo TUCHUIJIMHBI B CTPYKTYpe oOpa3oBaTteibHoil nporpammsl CIIO:

OO6meoOpa3oBaTenbHas AUCIUILIMHA «DU3HKa» SBISETCS 005S3aTEIHLHON YaCcThIO
00111e00pa30BaTeNbHOIO IUKIA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
dI'OC CIIO pmna YITIC 05.00.00, 07.00.00, 08.00.00, 12.00.00 (12.02.08),
13.00.00, 14.00.00, 15.00.00, 18.00.00, 20.00.00, 21.00.00 (xpome 21.02.11),
22.00.00, 24.00.00, 25.00.00, 26.00.00

1.2. llesan u muIaHupyemble pe3yJbTAThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heau 1uCHUNUIMHBI:

Conepxanue mporpaMMbl 0011e00pa3oBaTebHON  qucHUIUIMHB Duszuka
HaIpaBJICHO Ha JOCTHXKEHUE CIICAYIOMIUX IIEJICH:

o dbopMHpOBaHNE MHTEpPECA U CTPEMJICHUS OOYJaIOIMNUXCS K HAyIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTYIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHWA O HAyYHOM METOJE TIIO3HAHHUSI U
dbopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

o dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o dbopMHpOBaHUE YMEHHH OOBSICHATH SBJICHHS C WCIOJb30BAaHUEM
bu3NYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

o dbopMHpoOBaHUE MPEACTABICHUHN O PO (DU3UKH IS PA3BUTHS APYTHX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1efiel 00ecTieunBaeTCsl PEIICHHEM CIIEIYIONUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPeTHETO 00IIero o0pa3oBaHus:

o NpUOOpETeHUE  CUCTEMbl 3HaHUKW 00  o0mumx  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO

(bu3MKy, SEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(DU3HUKY;



° dbopMHpOBaHUE YMEHHH TNPUMEHATh TEOPETUYECKUE 3HAHUS IS
0oOBsiCHeHHUS (PU3NYECKHUX SIBJICHUU B TPUPOAEC W I TMPHUHATHS TPAKTUYCCKUAX
pEUIEHNI B TOBCEHEBHOM KU3HU;

° OCBOCHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a7a4d C SBHO 3aJaHHOMU
bu3MYecKo MOMAENBI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE CO3JaHUE
(bU3UYECKOM MOJIeNTH, COOTBETCTBYIOIICH YCIOBHUAM 3a/1a4H;

° MOHUMaHUE (PU3NYECKUX OCHOB U MPHUHITUIIOB JICUCTBUS TEXHUYCCKUX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

° OBJIAJICHUE  METOJJAMHA  CAMOCTOSITCJIBHOTO  IUIAHUPOBAaHUS U
npoBefieHUsT  (U3HMYECKMX  OKCIEPUMEHTOB, aHalM3a ©  HHTEpIpeTaIuu
nH(popMaIu, onpeieNIeHNs T0CTOBEPHOCTHU MOJTYUYEHHOTO pe3yJibTaTa;

° CO3JIaHHE YCIOBHI IS pa3BUTHSA YMEHUU MIPOEKTHO-

HCCHeﬂOBaTCHBCKOﬁ, TBOpIIGCKOﬁ JCATCIBHOCTH.

1.2.2. Ilnanupyemblie pe3yJbTATHI OCBOCHHSI 001IC00pa3oBaTeIbHOM

aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme komnerenuu (nanee — OK) u nmpodeccroHanpHble KOMIETEHIINH (J1ayiee —
[IK) ®I'OC CIIO B COOTHECEHHH C JHMYHOCTHBIMH, METalpEAMETHBIMH U
pPEeIMETHBIMU pe3yJbTaTaMu o0ydeHust 6azoBoro ypoBHs (ganee — [1PO) ®I'OC

COO npexacraBieHbI B Ta0IHUIIE:



Kox v nanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

IlnanupyemMble pe3yJbTaThl 0CBOEHHS POrPaMMBbI 10 AW CUMILIMHE

Oo0mrue

III/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
PUMEHUTEIBHO

K Pa3InIHBIM
KOHTEKCTaM

JInyHOCTHBIE pE3yJabTATHI
TPYZAOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAaHHUE LIEHHOCTU MAaCTEPCTBA,
Tpynonooue;

- TOTOBHOCTh K AKTHBHOHN HEITEIBHOCTH TEXHOJIOTHUECKOM
Y COIIMAJIbHOM HAMPAaBJICHHOCTH, CIIOCOOHOCTh HHUITUUPOBATD,

JOJDKHBI OTpaXaTb B 4YaCTH

IJIaHUPOBATh u CaMOCTOATECIIBHO BBITIOJIHATH TaKYyIo
JeSITeNbHOCTD;
- UWHTEpeC K pasnmu4yabiM chepam  TpodhecCHOHATBLHOM
NesITeNIbHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTh K  OOpa3oBaHUIO
¥ CaMOOOPA30BaHMIO HA MPOTSHKCHUU BCCH KHU3HH,

- YMEHHE TIPOTHO3HPOBATHh HEOJIATONPHUATHBIC KOJIOTHICCKHE
MOCNEACTBHS MPEANPUHIMAEMBIX JICHCTBHM, MPEeaOTBpaIlaTh
ux;

MeTtanpeamMeTHble pe3ynbTaThl TOJKHBI OTPaXKaTh:
OBianeHne yHUBEPCATbHBIMA YYCOHBIMH TO3HABATEIHLHBIMH
JEUCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMoOCTOSITENNFHO  (OPMYNIHUPOBaTh M aKTyalu3UpPOBATh
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIHMBATH
CYUIECTBEHHBI MPU3HAK WJIM OCHOBAaHUS [IJIsl CPaBHEHHS,
Kiaccupukauun U o0OOLIeHUs;  ONpeAensiTh  LelH
NesITeNbHOCTH, 3a/laBaTh TMapaMeTpbl U KPUTEpUU UX
JOCTHKCHHUS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYUS B
paccMaTpUBaeMbIX  SBIEHUSX; BHOCUTh KOPPEKTHUBHI B
NeSATEIIbHOCTD, OICHHBATh COOTBETCTBHE PE3YJLTATOB IIEIISM,
OLICHUBATh PHUCKH TMOCIEACTBUI JEeATENbHOCTH;, pa3BUBATH
KpeaTUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM;
0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJAJIeTh HABBIKAMH  Y4eOHO-HMCCIEOBATEIBCKOW M

I1P6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMUHU B COBPEMEHHON HayyHOMH
KapTHHE MHpa, O CUCTEMOOOpa3ylomed ponu (U3NKUA B
pa3BUTHH €CTECTBEHHBIX HayK, TEeXHUKU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE POCCUHCKUX
U 3apyOeXHBIX YYEHBbIX-(DU3UKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MYECKON CYIIHOCTH  HAOJII0JaeMbIX
SABJICHUM  MHKpPOMHpA, MakpomMupa U  MEramupa;
NOHMMAHHUE pOJIK AaCTPOHOMUM B  IPAKTHUECKOUN
NeSITeIbHOCTH  4YeJIOBEKa W JalbHEHIIeM Hay4dHo-
TEXHUYECKOM pa3BUTHUH, poiu bu3uku
B (opmupoBaHun Kpyrozopa U (YHKIHOHAJIbHOU
IPaMOTHOCTH Y€JOBEKa JUIsl PpEIICHUsS MPaKTHYECKUX
3aza4;

[IP6 2. CdopmupoBaHHOCTH YMEHHH paclo3HaBaTh

¢usnueckue  sBIEHUS  (Mpolecchl) U OOBSACHATH
WX Ha OCHOBE W3YyYCHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  TPSMOJMHEHHOE  JBIIKEHUE,

cBOOO/JHOE TMAaJeHHE TeJ, ABM)KEHHE 10 OKPYXKHOCTH,
WHEpLUs,  B3aUMOJEHCTBHE  Tel,  KojeOaTelbHOe
JBIDKEHUE, PE30HAHC, BOJHOBOE JBIDKEHHE;, TUDPy3us,
OpOYHOBCKOE ABUKECHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX
TeJl, UW3MEHEeHHe o0beMa Tel TIpd  HarpeBaHUU
(oxmaxkaeHuu), TEIJIOBOE paBHOBECHE, HCHapeHue,
KOHJICHCAIlMsI, TUTABJICHUE, KPUCTAJUTM3aIlvs, KHUIICHHUE,
BJI&XXHOCTh BO3/yXa, CBS3b CPEAHEH KHUHETUYECKOM
SHEPTUU TEMJIOBOTO JABMKEHHUS MOJIEKYJ C abCONIOTHOU
TEMIIEpaTypOi, MOBBIINIEHUE [ABJIEHUSA Ta3a IpU €ro
HarpeBaHWM B  3aKPBITOM COCYyJZle, CBSI3b MEXKIY
rnmapaMeTpamMu  COCTOSIHMSIT Tra3a B HM30MIpOleccax;
AJIEKTpU3aLMs TN, B3aUMOJIEHCTBUE 3apsJI0B, HArpEBaHUE
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IIPOEKTHOM J1€ATeIbHOCTH, HaBBIKAMHU Pa3pelieHus npoodiiem;
- BBISIBIISITh IIPUYHUHHO-CJIEICTBEHHbIE CBS3U U
aKTyaJM3UpOBATh 3a/lauy, BbIIBUIATh I'MIIOTE3Y €€ PELICHMS,
HaXOJUTb  apryMeHTbl U1  JIOKa3aTeIbCTBA  CBOMX
YTBEPKICHUH, 3aJaBaTh napameTpsl
U KPUTEPUU PELICHMUS;

- aHaJIM3MPOBATh IIOJYYCHHbIE B XOJA€ pELICHMs 3alauyu
pe3ysbTaThl, KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

- yYMeThb I[IEpEHOCUTh 3HaHMSI B I[IO3HABATECJIIbHYI0 U
IPAKTUYECKYIO YaCTH KU3HEIEATEIIbHOCTH;

- yMETh MHTETPUpPOBaTh 3HAHMUSA M3 PA3HBIX NPEAMETHBIX
obacrei;

- BBIIBUraTh HOBBIE HJEH,
MOJIXO/bI U PELICHMUS;

- OPOSIBJIATE  CIIOCOOHOCTH WX  HCIIOJNIB30BAaHHS B
IIO3HABATEIBHON M COLMAJIBHOM NPAKTHKE;

-TIPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PELIECHUS TPAKTUYECKHUX 33/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHHUS;

-CTaBUThb U (OpPMYyIUpPOBaTh  COOCTBEHHbIE  3ajauu
B 00pa30BaTeNbHON AEATEIBHOCTU U )KU3HEHHBIX CUTYalMsX;
-BBISIBIISITD NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U
aKTyaJlM3UpOBaTh 3aJady, BBIIBUIaTh TMIIOTE3Yy €€ PELICHMS,
HaXOQUTb  apryMeHTbl U1  JIOKa3aTeIbCTBAa  CBOMX
YTBEPKJCHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHS;
aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEIIeHUs 3ajaydu
pe3ysIbTaThl, KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTD,
MPOrHO3UPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTh
OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBII OIIBIT;
pa3pabatbiBaTh IJIaH PElIeHUsl MPOOJIEMbI C YIETOM aHalIu3a
UMEIOLIUXCS MaTEPUATIBHBIX U HEMATEPHAIIBHBIX PECYPCOB,;
OCYILLECTBJIATh LIEJICHANPABIECHHBIN MOKCK IEpeHOoca CPEACTB
U C1I0COOOB ACHUCTBUS B IPO(ECCHOHAIBHYIO CPEY;

npeajaratb OpUTrHHAJIbHBIC

IMPOBOJHHKA C TOKOM, B3aHMOﬂeﬁCTBHe MAarHuToB,
OJICKTpOMArouTHasA HWHAYKIUA, I[CflCTBHC MAar"gamTHOI'O
IIoJi1 Ha IMPOBOAHHUK C TOKOM H HBHX(YMHﬁCH 3apsi,
OJICKTPOMArHMTHBIC KOJIeOaHMS U BOJIHBI, HpSIMOJII/IHef/’IHOG

pacrpocTpaHeHHE CBETa, OTPAKEHHE, MpPEJIOMIICHUE,
uHTephepeHIys, mdpakus
U MOJISIPU3ALUS CBeTa, JIUCTICPCHS CBETA;
(doToanekTpuyeckuii  3PQPeKT, CBETOBOE JaBIICHUE,

BO3HUKHOBEHHE JIMHEMYATOr0 CIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAS] MU UCKYCCTBEHHAS PaJMOAKTUBHOCTD;

[IP6 3. BiameHue OCHOBOIOJATAMOIIMMHU (PU3HUCSCKHUMHU
MOHATHSMU W BEIMYUHAMHU,  XapPaKTEPU3YIOLIUMHU
(buzmdeckrue mporecchl (CBA3aHHBIMM C MEXaHUYECKHM

JABHKCHHEM, B3aHMOH€ﬁCTBHeM TCJI, MCXaHHYCCKHMU
KOJIEOAHUSIMHU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA nmponucccamMu;,

QJICKTPUYCCKUM U MArHUTHBIM IIOJISIMU, DJICKTPHUYCCKUM
TOKOM, 3JICKTPOMAarHUTHBIMU KOJICOAHHSIMU U BOJIHAMU,
OIITUYCCKUMHU ABJICHUAMH, KBAHTOBBIMU SBJICHUAMU,
CTPOCHUCM aTOMaA U ATOMHOT'O A1pa, paI[I/IOElKTI/IBHOCTBI-O);

BJIAJICHUE OCHOBOTIOJATAIOIIUMHU  ACTPOHOMUYECKHUMH
MTOHSATHSIMH, ITO3BOJISIIOIIIMH XapaKTepU30BaTh
MPOIIECChl, TPOUCXOAAIINE Ha 3Be3JaX, B 3BE3AHBIX
CHCTEMaX,

B MEXTAJIaKTUYECKON cpejie; MBIKEHHE HEOECHBIX Tell,
9BOJIIOLMIO 3Be311 U BeelneHHoid;

[IP6 4. Bnamenwe 3aKOHOMEPHOCTAMH, 3aKOHAMU
U TeopusiMH (3aKOH BceMupHoro tsrotenus, [, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpAHEHUS MEXaHUYECKOU
SHEpPrUMH, 3aKOH COXPAaHEHUS HUMIIYJbCa, IPUHIMI
CyNEepHO3UIIUU CHII, MPUHIIAI paBHONPABHOCTH
WHEPLMAIBHBIX  CHCTEM  OTCUYETa;  MOJEKYJSApPHO-
KHHETHYECKYI0O TEOPUIO CTPOCHHS BEILECTBA, T'a30BbIC
3aKOHbI, IIEPBbIM 3aKOH TEPMOJIMHAMHUKH;  3aKOH




YMETb MIEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO
Y MIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

YMETb HWHTErpUPOBAaTh 3HAHUA M3 Pa3HBIX MPEIMETHBIX
obrnacrei; BBIIBUTaTh ~ HOBBIE  HWJIEH,  Npeajararb
OpPUTHHAIIbHBIE MTOJIXO/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIONINE aTbTePHATUBHBIC
pelieHus

COXpaHEHHUs DJIIEKTPUYECKOro 3apsnaa, 3akoH Kyiona,
3akoH OMa i ydacTka 1enu, 3akoH Oma Uit TOJHOM
3JIEKTpUYECKOM 1enu, 3akoH Jxoynsa - JleHua, 3akoH
JNEKTPOMarHUTHOM  MHIAYKIMHM, 3aKOH  COXpPaHEHUs
SHEPruM, 3aKOH MPSMOJIIMHEHHOTO PpacHpOCTpaHEHUs
CBETa, 3aKOH OTPAXEHUS CBETA, 3aKOH IPEIOMJICHUS
CBETa; 3aKOH COXPAHEHHUS SHEPruH, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsija,
3aKOH COXpaHEHHUs MAcCOBOTO 4HcCIa, mocTynartel bopa,
3aKOH PaaMoaKTUBHOTO pacnana); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Npu aHanu3e (U3UUYECKUX SBICHHUI
U TIPOIIECCOB;

[IP6 6. BnageHue OCHOBHBIMM METOJIaMU HAYy4HOI'O
MO3HAHMS, UCHOIb3yeMbIMU B (U3MKE: MPOBOIUTH
NpsIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NUYECKUX BEITUYHH,
BbIOMpasi ONTUMANBHBIN CIIOCO0 U3MEPEHUS U UCTIOIb3Ys
W3BECTHBIE METOJBI OLEHKH IOTPENIHOCTEW N3MEpPEHUH,
MPOBOJUTh HCCIEAOBAHNUE 3aBUCUMOCTEH (DU3MUECKUX
BEJTMYNH

C MHCIOJb30BAaHUEM TMPSMBIX H3MEPEHHH, OOBSACHATH
MONTyYEeHHBIE  PE3YNbTaThl, HCIONb3yd  (PUINUECKUE
TCOpI/II/I, 3aKOHBbI U ITIOHATHS, 1 1CJIaTh BBIBOBI, CO6J’[IO]:[aTB
npaBuia  O€30MacHOTO  Tpyda TpH  MPOBEICHUU
HUCCIIEIOBAaHUN

B paMkKax yd4eOHOro DJKCIepuMeHTa ©  y4eOHO-

HCCIIEIOBATEeNbCKON JESTEIbHOCTH C HCIIOJIb30BAaHHUEM
IU(POBBIX U3MEPUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
obopynoBanus; CHOPMHUPOBAHHOCTh  MPEACTABICHHI
0 MeToJax TMOJIyYCHHs HAayYHBIX aCTPOHOMHUYECKHX
3HAHWH,

I1P6 7. CpopMHUPOBAaHHOCTh YMEHHSI peIlaTh PacyeTHHIE
3a/1aud  C SBHO 3aJIaHHOW (DU3UYECKON  MOJEINbIO,
UCTOJB3Yys (PU3NYECKUE 3aKOHBI U MPUHLIUIBI;, HA OCHOBE
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aHaJM3a yCJIOBHS 3a/1a4i BEIOMPATh PU3NUECKYIO MOJETb,
BBIIENATh  (DU3MYECKHE  BEIMYUHBI U (POPMYIIBI,
HEOOXOIUMBbIE I €€ PELIeHHs, POBOIUTh PacdeThl U
OLICHUBATh  PEAIBHOCTb  IIOJYYEHHOIO  3HA4YCHMS
(Gu3nyecKkoil BENIMYMHBI, pellaTh KaueCTBEHHbIE 3a/1a4M,
BBICTpauBasl JIOTUYECKH HENPOTHBOPEUYUBYIO LIETIOYKY
pacCyXIECHMM C ONOpOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC CPEIICTBA
MOKCKA, aHaJIM3a

Y MHTEPIIPETALAN
nHpopmauu

1 HH(pOpPMaITMOHHBIC
TEXHOJIOTUU

JUTSL BRITIOJTHEHUS 33724
npodeccnoHanbHOM
JEeSATELHOCTH

JINYHOCTHBIE PpE3yJbTATHI  JOJKHBI
LIEHHOCTH HAyYHOTO MMO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsS HAyKH U OOILIECTBEHHOU
IIPAKTUKH, OCHOBAHHOTO Ha Jasnore KYJBTYD,
CIOCOOCTBYIOIIETO  OCO3HAHHUIO CBOETO  MecTa B
HOJIUKYJIBTYPHOM MHUDE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM M YUTATEJIbCKON KYJIbTYpPBI
KaK CpEeACTBAa B3aMMOJICHCTBUS MEXKIY JIIOABMH U TIO3HAHHUSA
MUDa;

MeranpeqmMeTHble  pe3ynbTaTbl  JOJDKHBI  OTpaXkarTb:
OBnaneHue yHHMBEpCaIbHBIMU Y4€OHBIMHM TO3HABATEIbHBIMU
JEUCTBUSAMMU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJIeTh HaBbIKaMM MOJTY4YEeHUs] HHPOPMALIUU U3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOATEIbHO OCYIIECTBISATH IOMCK,
aHaJM3, CHUCTEMATH3alMI0 W MHTEPIpETaluio HWHpOopMaluu
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

- cO37aBaTh TEKCTHl B PAa3MUYHBIX (opMarax ¢ ydyeToM
Ha3HaYeHUs MH(pOpMalMKU U 1LENeBOM ayAuTopuu, BbIOMpas
ONTUMAJIbHYIO ()OPMY NIPEACTABICHUS U BU3YaIH3alUH;

- OLEHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMAIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
- HCII0JIb30BATh CpeacTBa MH(OPMALIMOHHBIX
1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B PEIIEHNN KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX M OpraHM3allUOHHBIX  3a1ad ¢

oTpaXaTb B 4YaCTH

I[IP6 5. YMeHue yuuThIBaTh TPaHUIBI TPUMEHEHUS
W3YYCHHBIX (DU3MUECKHUX MOJICNICH: MaTepHuaabHas TOYKa,
VMHEpLUalbHask CUCTEMA OTCUETa, UCAIbHBIN ra3; MOJIEIu
CTPOEHUA Ta30B, KUIAKOCTEH M TBEPIbIX TEJ, TOYECUHBIN
JJEKTPUYECKUNA  3apsj, sSAepHas  MOJAEIb  aroMa,
HYKJIOHHasl MOJIeJIb aTOMHOIO siApa IpU PELICHUU
(bu3nuecKux 3a1ay;

ITP6 9. ChopMHUPOBAaHHOCTH COOCTBEHHOHW ITO3HMIIUU TIO
OTHONICHHUIO K (hu3nuecKoil nHpopManuu, morydaemMon u3
pPa3HBIX MCTOYHUKOB, YMEHHUM HCIOJIb30BaTh HHU(POBHIC

TEXHOJIOTHH JUIS IIOKCKa, CTPYKTYypUPOBaHUS,
UHTEpIpeTalii U TMpeACTaBICHUS y4eOHOW M HaydHo-
HOIYJIIPHOU uH(pOpMaINH; pasBuTHE YMEHHUNI

KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu




coOMI0ICHUEM TpeOoBaHU SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHsl, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHUS ¥ 3AIIUTH HHPOPMAIIHH,
nH(OpPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 03.
[InanupoBaTh

U peaJin30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pasBuUTHE,
PEIIPUHIMATEBCK
VIO IeSITETIbHOCTh

B
npodeccHnoHATEHOM
chepe,
WCTIOJIB30BATh
3HAHUS 0 MPaBOBOU
1 (MHAHCOBOM
IrPaMOTHOCTH

B Pa3JIMYHBIX
KUZHEHHBIX
CUTYAITUSX

JIMYHOCTHBIE pe3yibTaThl JOJDKHBI OTpaXkaTb B  YacTH
JTYXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

- CHOCOOHOCTh OIICHMBATh CUTYalUI0 H
OCO3HAHHbIE pELICHUs, OPUEHTHUPYACh Ha
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIAJ B IOCTPOCHHE YCTOMYMBOIO
Oyymero;

MeramnpeaMeTHble  pe3ysibTaTbl  JOJDKHBI  OTPaKaTb:
OgnazieHne YHUBEPCATBHBIMH PETYISTUBHBIMH JCHCTBUSMU:
a) caMOOpraHu3aIus:

- CaMOCTOATENBHO  OCYIIECTBISATH  TO3HABATEIBHYIO
JesITeNbHOCTb, BBISIBIISITh npoOJIeMsl, CTaBUTh
1 QopMyIUpoBaTh COOCTBEHHbIE 3a/ladyll B 00pa30BaTEIbHOU
NesITebHOCTH U )KU3HEHHBIX CUTYAIHUSX;

- CaMOCTOSITENIbHO COCTABIISITh IUIAH PEIICHUS MPOOJIEMBI
C  Yy4eToM  MMEIOLIUXCA  PEecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTEHUM;

- JaBaTh OLIEHKY HOBBIM CUTYallUsIM,;

-pacmMpsATh paMKH y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
IIPEATIOYTEHUN;

- JenaThb OCO3HaHHBIM BBIOOp, apryMEeHTHPOBATH €ro, OpaThb
OTBETCTBEHHOCTbH 32 PEIICHUE;

-CI0COOCTBOBaTh (hOPMHUPOBAHHUIO M TPOSBICHUIO HIUPOKOU
SPYIUIUH B Pa3HBIX 00JacTAX 3HAHHUN, TOCTOSHHO MOBBIIIATH
CBOM 00pazoBaTeNbHbBIN U KYJIbTYPHBIN YPOBEHD;

0) CAMOKOHTPOJIb:

WCITIOJB30BaTh MPHEMBI pPeQIIEKCUU Ui OICHKH CHUTYalluH,
BbIOOpA BEPHOT'O PELICHHUS;

NNpHUHUMATh
MOpPaJIbHO-

IMIP6 9. CdhopMHUpOBAaHHOCTH COOCTBEHHOH IMO3HUIIUU TIO
OTHOIICHHUIO K PU3NIECKOM HH(DOpMALIUH, TTOJTy4aeMOn 13
pa3HbBIX MUCTOYHUKOB, YMEHHH HCIIOJIb30BaTh IH(PPOBHIE
TEXHOJIOTHH TSt MOMCKa, CTPYKTYPHUPOBAHHS,
MHTEPIpETallid M TPEACTABICHUS Y4eOHOW W HAaydHO-
HONYJISAPHOH  HMHGOPMAIHH; pa3BuTHE YMEHUI
KPUTUYECKOTO aHAJIM3a MOJTy4yaeMoil HH(OpMaIiu
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- yMETh OIICHMBaTh PUCKA M CBOEBPEMEHHO NPUHUMATh
pelICHUs MO UX CHUKCHHUIO,

B) YMOIIMOHAIbHBIA HHTEIUICKT

- CTPEMJICHUC K JOCTHKCHHIO LCJIU U YCICXY, OITHMU3M,
WHUIMATUBHOCTh, YMEHHE JCHCTBOBaTh, MCXOIS W3 CBOUX
BO3MOXKHOCTEIA;

- CIOCOOHOCTH MOHUMAThH IMOIIMOHATILHOE COCTOSIHUE JIPYTHX,
YYUTBIBATb €r0 IIpUM  OCYIISCTBICHHMHM KOMMYHHUKaIUH,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- CHOC06HOCTI) BBICTpanBaTh OTHOLICHUA C APYTUMH JIFOIbMU,
3a00TUTBCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI

OK 04. D¢ddexTnuBHO
B3aUMOJICHCTBOBATh
u paborathb

B KOJUICKTHBE

Y KOMaH/Ie

JInyHOCTHBIE pe3yJabTaThl JOJDKHBI OTpa)XaTb B YacTH
LIEHHOCTU HAyYHOT'O [TO3HAHMUSL:

- OBJIQJICBAaHUE HABBIKAMHU Y4EOHO-HUCCIIEIOBATEIHCKOM,
MPOEKTHOM M COIMAIBLHOMN JIEATEIIbHOCTH;

MeranpeameTHbie pe3yJIbTaTh JOJDKHEI OTpaXKaTh:
OsBnageHue YHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU
JICHCTBHUSMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TMOHHMaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMaHIHOMN
Y UHAMBHUAYaIbHON paboTHI;

- BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JEHCTBHUM C
y4eTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)KAOTO uJIeHa
KOJIJICKTHBA;

- MIPUHUMATh
OpraHu30BbIBATH
Y KOOPJIMHUPOBATH JECUCTBUS IO €€ JOCTUKEHUIO: COCTABIISTH
IJIaH JEWCTBUMW, pacOpeacssiTh poOJd C Y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON pabOTHI;
-OLIECHMBaTh Ka4e€CTBO CBOET0 BKJIaJa W KaXJOTO Y4aCTHHKA
KOMaH/bl B OOIIMIA pe3yabTaT MO pa3pad0TaHHBIM KPUTEPUSIM;
-IIpeAJiaraTb HOBBIE TMPOEKTHI, OLICHUBATH WJEU C MO3MIUU
HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;
KOOPJMHHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHUSAX PEaIbHOTO,

Cn COBMECTHOI JACATCIIbHOCTH,

I[IP6 10. OsnageHue ymeHHsIMH pPa0dOTaThb B TpYIIIIEe

C BBIIOJIHEHUEM  DPA3JIUYHBIX COLMAIBHBIX  POJEH,
IJIAHUPOBATH paboty IPYIIIIBI, palMOHAIBHO
pacnpenensaTs  AEATEIIBHOCT B HECTAHIAPTHBIX

CUTyallUsX, aJIeKBaTHO OLICHMBATh BKJaJ KaXXJIOro W3
YYaCTHHUKOB TpYTIIBI
B pellieHUE paccMaTpUBaeMON IPOoOIEMBbI
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BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
-OCYIIECTBIISITh  MMO3UTUBHOE CTPATETHUECKOE TIOBEICHHE
B Pa3UYHBIX CHUTYyallUsiX, TPOSIBISATE TBOPYECTBO U
BooOpakeHue, ObITh HHUIIUATUBHBIM.

OBgiazicHre YHUBEPCATBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:
T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTHBBI W apryMEHTHl APYTUX JIOACH MpH
aHaJM3e pe3yabTaTOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIIOJICH Ha OIINOKY;
- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MHP C TTO3UIUU JPYTOTO
YeJI0BeKa

OK 05 OcymiecTBasTh
YCTHYIO

Y TUCBMEHHYIO
KOMMYHHKAITUIO

Ha TOCYyIapCTBEHHOM
si3b1Ke Poccuiickoi
denepanun

C yYEeTOM
0COOCHHOCTEH
COIIMATILHOTO

1 KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pE3yJIbTATHI
3CTETUYECKOTO BOCITUTAHHUS:
- 3CTETHYECKOE OTHOIIECHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa,
Hay4HOr0 M TEXHMYECKOr0 TBOPYECTBA, CIOpTa, TpyAa
¥ OOIIECTBEHHBIX OTHOIICHUIT;

B 00J1aCTH MaTPHOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:
-IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TPUPOJHOMY HACIEAUIO, NaMSTHUKaM,
TpaguuusM HapoaoB Poccuu, goctmxenusam Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

AOJDKHBI  OTpaXXaTb B  4YaCTH

MeTtanpeMeTHbIe  pe3yNbTaThl  JIOJDKHBI ~ OTPaXKaTh:
OBnanenue YHHUBEPCATbHBIMU KOMMYHHKATHBHBIMA
JICUCTBUSIMMU:
a) obieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMU BO BCEX Cepax KU3HH;

- pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIICHUS, TOHUMATh
3HAYEHHE COLMAIbHBIX 3HAKOB, PAacHO3HaBaTh MPEANOCHUIKU
KOH(IMKTHBIX CUTYallil U CMATr4aTh KOH(IUKTHL;

- pa3BepHYTO M JIOTUYHO U3Jaratb CBOI TOYKY 3pEHHUS
C MCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB

I[IP6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPOJH
U MecTe (PU3MKH U aCTPOHOMUHU B COBPEMEHHOW Hay4HOMH
KapTHHE MHpa, O CHCTeMOOOpasylomed poiau (U3NKH
B pa3BUTUN €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAAEC POCCHUCKUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKU;

MOHMMaHWe (PU3UYECKON CYIIHOCTH  HaOIII0/1aeMbIX
SABIICHUM  MHKpPOMHpA, MakpoMupa U  MErammupa;
MOHUMAaHUE PpPOJM  aCTPOHOMHUU B  MPAKTUUYECKOU
JEATEIIBHOCTH 4eJI0BeKa

U JambHEeWIeM HayJYHO-TEXHHYECKOM pa3BUTHH, POJH
¢u3uku B GOpMUPOBAHUM KPYro3opa U (yHKIIMOHATEHOU
TPAaMOTHOCTH 4YelIOBeKa JUI PEIICHUs TPaKTHYECKUX
3a1a4

OK 07. ConeiicTBOBaTH
COXpaHEHUIO
OKpY>KaloIleu cpeibl,

JIMYHOCTHBIE PE3YNbTATHl  JOJIKHBI
9KOJIOTUYECKOTO BOCIIUTAHUS:
- c(hopMHPOBAHHOCTH HKOJIOTMUECKON KYJIbTYphl, TOHUMaHHE

OoTpaXxXaTb B 4YaCTH

[MP6 8. CdopMupoBaHHOCTH yMEHHUS TPUMEHSTH
MOJIyYCHHBIE  3HAHWS 1  OOBSCHEHHs]  YCIOBUH
MPOTeKaHUsT (PU3MYECKUX SIBIICHHH B TPUPOAE W JUIS

12




pecypcocOepeeHHIO,
MPUMCHSITh 3HAHHUS
00 U3MEHEHHNH
KJIMMAaTa, MPUHITUIIBI

BIUSHUSA  COLMAJIBHO-DKOHOMMYECKHMX  IPOLECCOB  Ha
COCTOSIHUE MPHUPOJHOM M COUHMAIBHOM Cpelbl, OCO3HAHUE
r7100aJIbHOTO XapakTepa 3KOJ0rMYECKUX IpooiIeM;

- IUIAHUPOBAHUE U OCYILECTBIICHUE NCUCTBUN B OKPYKAIOIIEH

NPHHATHS TNPAKTHYCCKUX PEIICHH B IOBCEIHECBHOMN
JKU3HU

sl obecnieyeHHss 0€30MacCHOCTH TpH  OOpaleHUun
¢ OBITOBBIMU IPUOOPAMU U TEXHUYECKHUMH YCTPOHCTBAMU,

OepexKIIMBOTO cpelle Ha OCHOBE 3HAHMs IleJied YCTOMYMBOIO pa3BUTUA | COXpPAaHEHUS  3[0pOBbS M COONIOJEHUS  HOPM
IIPOU3BOJICTBA, 4eJI0BEYECTBA; 9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYXKAWOIIEH Cpene;
3¢ heKTHBHO aKTUBHOE  HENpUATHE JCUCTBUM, MPUHOCAIIMX  BpeJd | IOHUMaHUE HEOOXOIUMOCTH MPUMEHEHUS TOCTUKEHHIM
NeCTBOBATh OKpY>Kalolllel cpejie; buszuku
B UpE3BBIYAITHBIX - QaKTUBHOE HEMpUATHE JCHCTBHUM, NPUHOCIIIUX Bped | U TEXHOJOTHUH IJs palliOHATBFHOTO MPUPOAOIOIE30BaHNUS
CUTYalHUsIX OKpY>Karollen cpere;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE SKOJIOTHUYECKHE

IIOCJIEICTBUS NPEAIIPUHUMAEMBIX JEHCTBUN, IIPEIOTBPAIIATh

ux
IIK ...
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2. CTpyKTYpa U cojiep:kaHue 0011e00pa3oBaTeJIbLHONH JUCITUNTIMHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 180

OcHoBHOE coep:KaHue 122

B T.Y.

TEOPETUUECKHE 3aHITH 86

nabopaTopHEIC 3aHATHS 36

IIpodeccnonanbHO OpEeHTHPOBAHHOE CO/lepKaHue (Colep:KaHNe 58

NMPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrecTanms (3K3aMeH) 12
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HauMmenoBanmue
pa3aesioB U TeEM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYMH)

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTeHI[UH

1

2

4

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOTO MIO3HAHUS

Tema 1.1
Bsenenue

Conep:xanue yueOHOro MaTepuajia

@dusuka - Hayka 0 npupoe. Hayunbsie MeTopl M03HaHUs OKpYKarouiero Mupa. Poib sakcnepuMenTa u
TEOPUH B TPOIECCe MO3HAHUS MPUPOJIBI. DKCIEpUMEHT B ¢u3uke. MonenupoBaHue (U3NIECKUX
siBJIeHUH U ipoueccoB. Hayunsie runore3sl. Du3nyeckue 3aK0HbI U TEOPUHU. | paHULIBI TPUMEHUMOCTH,
¢duznvecknx 3akoHOB. [IpuHImn cooTBeTcTBHA. POIb M MecTO (pu3nKku B pOpMUPOBAHIH COBPEMEHHOMH]
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKOM IESATEIbHOCTH JIOACH

OK 03
OK 05

Pasznea 2. MexaHuka

18

Tema 2.1
Kunemartuka

Conep:xanue yueOHOro MmaTepuaJia

Mexanuueckoe BkeHHE. OTHOCUTENBHOCTh MeXaHudeckoro jBwkeHus. Cucrema orcyera.
TpaexTtopus. Ilepemenienue, cKopocTh (CpeaHssI CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOPEHUE]
MaTepUaIbHOM TOYKH, MX MPOEKIHMH HAa OCU CUCTeMbl KoopAauHaT. CloXeHHE INepeMelleHud u
CIIO’)KEHHE CKOpocTel. PaBHOMepHOE M paBHOYCKOpPEHHOE MNpsMOJHMHENHHoe ABikeHue. ['padpuky
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U NEepEeMEUICHHs] MaTepuaibHOW TOYKH OT
BpemeHu. CBOOOJHOEe mMajieHue. YcKopeHue cBoOoaHoro mnajaeHus. KpuBoiuHelHoe ABHKEHHE.
JIBU>KEHHE MaTepUabHOM TOYKM MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIUHeWHas ckopocTh. [lepuon u yacrota oOpamienus. LleHTpocTpeMUTeIbHOE YCKOpEHHe

[IpakTHyecKue 3aHATHS

[TpakTHyeckue paboTHI:

M3mepenre MIrHOBEHHOM ckopocTu. MccnenoBaHue COOTHOUIEHUS MEXKIY MYyTSAMH, HNPOWIECHHBIMU
TEJIOM 3a IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM JBHMYKEHUHU C
HayaJIbHOW CKOPOCTBIO, paBHOW HY/I0. MI3ydeHne NBM>KEHUS IapHKa B BA3KOHN KUAKOCTH. V3yueHne
NIBM>KEHUS Teja, OPOLIEHHOTO TOPU30HTANIBHO.

TexHu4eckue yCTpoucTBa U MPAKTHYECKOE IPUMEHEHUE: CIUAOMETP, IBH)KEHHE CHAPSI0B, LIETTHBIE U]
peMEHHBIE Tepefauyd. TeXHUYEeCKHe YCTPOMCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: IOALIUITHUKY,
NIBUJKEHNE HCKYCCTBEHHBIX CIIYTHHKOB. TE€XHWYECKHE YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHHE:
[TOAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

Tema 2.2

Conep:kaHue y4eOHOT0 MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07
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JmHaMuKa

[Ipunuun otHocurensHOCTH ['anmunes. Ilepssoiii 3akoH HerotoHa. MHepuuMaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoit 3akon HeroToHa 117151 MaTepHalibHON TOUKH,
B nHepruanbHoil cucteme orcdyeta (MCO). Tperuit 3akoH HproToHA 1711 MaTEpHAIBHBIX TOYEK. 3aKOH|
BcemupHoro tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocTb. Cuila ynpyroctu. 3aKoH,
['yka. Bec tena. Tpenue. Bunbl Tpenus (okosi, ckosibykeHus, kauenus ). Cumna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus okos. Koaddumuent tpenus. Cuna cOnpoTUBICHUS TIPH
NMBUKEHUM TeJla B JKUAKOCTU WiM rase. [loctymarenpHoe W BpaliarenbHOE ABMXKEHHE aOCOIIOTHO
TBEpAOro Teja. MOMEHT CUJIbl OTHOCHUTENIBHO OCU BpalieHus. [lnedo cuibl. YCioBHS paBHOBECHS]
rBepaoro Tena B MCO

[IpakTHuecKue 3aHATHS

[IpakTuueckue pabotrel: M3yueHue ABuxkeHUs Opycka MO HAKJIOHHOW TUIOCKOCTH TOJ JIEWCTBHEM
HECKOJIbKUX CHII. TexHH4Yeckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: OAIIUITHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITYyTHUKOB

JlabopaTopHble 3aHATHS

JlaGoparopHas pabora 1. MccinemoBaHue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE
1 Pe3MHOBOM 00pasIle, OT ux jJedopmarum.

JlaGoparopHast pabora 2. HccnemoBaHue ycloOBUII paBHOBECHS TBEPAOTO Tela, MMEIOIIETO OCh
BpaICHU

Tema 2.3
3aKOHBI COXpaHEHUs B
MEXaHUKE

Conep:xanue yueOHOro MaTepuaJia

Mexanuueckass pabota u MomHOCTb. Kunernmueckast sHeprus. IloTeHumanbHas sHeprus. 3akoH
COXpaHEHMs MEXaHWYECKOH sHepruu. PaboTa cuIbl TSXKECTH U CUIIbl ypyrocTu. I[puMeHeHne 3akoHOoB
coxpaHeHus. Micronb30BaHre 3aKOHOB MEXAaHUKH JJIsi OObSICHEHHUS JIBU)KEHUS HEOECHBIX Tel W Jid
Pa3BUTHUSA KOCMUYECKUX UCCIEA0BAHUH, TPAHUIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKHU. IMITyIIbC
MaTepHUaIbHOU TOUYKH (Te€Na), CHCTEMbl MaTepUaIbHBIX TOUEK. IMIysIbC CHiIbl M M3BMEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHeHHs uMIyibca. PeaktuBHOe nBmkeHue. Paborta cuibl. MOLTHOCTH CHIIBI,
Kunernueckast sHeprus MarepuaibHOM Touku. Teopema 00 M3MEHEHUHM KHWHETUYECKOW IHEPIHH.
[lorenuuaneHast »Heprus. [loTeHuumanpHas »dHeprus ynpyro JaehOpMHPOBAHHOM MPYKUHBI.
[loTeHunanpHas >Heprus Tena BOIM3M MoBepxHOCTU 3emud. [loTeHnManbHble U HEMOTEHIHAIbHbIE
cuiibl. CBA3b pabOTHI HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHMUYECKOW PHEPTUU CHCTEMBI Tell.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTuueckue padboThI:
3yueHne CBA3M CKOPOCTEH Tell mpu Heynpyrom yxaape. McciemoBaHue cBS3M pabOTBI CHIIBI ¢

N3MECHECHNEM MEXaHHISCKOM OHCPIruu TCia.
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TexHnuecKue YCTpOfICTBa " INPaKTHYECKOEC NPHUMCHCHHUE: BOJOMET, KOIIEP, HPY)KI/IHHHﬁ IIHCTOJICT,
JBUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB M PAaKCT.

Hcnons30BaHne 3aKOHOB MEXaHHKHU JJIA 00BICHEHUS JABHKCHUA HEOECHBIX TEJI U IJIs1 pa3BUTUA
KOCMHWYCCKUX PICCJICIIOB&HHﬁ, rpanviibl IMPHUMCHUMOCTH KJIacCUYEeCKOM MeXaHuKu. Kmuranms
HEBECCOMOCTH

JlabopaTopHble 3aHATHS

JlaGoparopHas padota 3. UccnenoBanue cBsizu pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOM SHepruu
TeJa Ha MPUMEPE PACTSHKEHUS! PE3MHOBOTO XKI'yTa

Pa3nen 3. MoJiekyJisip

Has PU3MKA U TEPMOTUHAMUKA

22

Tema 3.1

(OCHOBEI
MOJICKYJISIPHO-
KHHETHYCCKOU TCOPUH

Conep:xaHue yueOHOro MaTepuaJia

OCHOBHBIE TIOJIO)KEHUSI MOJICKYJIIPHO-KUHETUYECKOH TEOpMM U HX OINBITHOE O00OCHOBaHME.
bpoynoBckoe nBuxenue. Juddys3us. Xapakrep IBMKCHUS W B3aUMOJCHCTBUSI YaCTHIl BELIECTBA.
MoJenu CTpOeHNUs ra30B, XKUIAKOCTEH U TBEP/IbIX Tl U 00bSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ITHX
Mozeineir. Macca u pasmepsl Mosiekyn. KonumdectBo BemiectBa. [locrosinnas ABoraapo. TermioBog
paBHOBecue. TemnepaTypa u ee usmepenue. llkana remneparyp Lenscust. Monens uieanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJICKYISAPHO-KHHETHYECKOH TEOpUU HIEAbHOrOo Tas3a. AOcomoTHa
TEeMIIEpaTypa Kak Mepa CpeJHEN KMHETUYECKOW YHEPIUM TEIUIOBOrO ABMXKEHHS dacTull rasa. [llkana
remneparyp Kenbuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. 3akon [lanbToHa.
M3onpoueccsl B HJealbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. [paduyeckoe
[pe/icTaBIeHNe N30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa

HpaKTI/I‘leCKI/IC 3aHATUA

[TpakTHyeckue paboTHI:

M3mepenne maccel BO3Ayxa KJIAcCHOM KoMHare. MccnenoBaHue 3aBUCMMOCTH MEXIY IapamMeTpamHy,
COCTOSIHMS pa3peKEHHOT0 raza. TexHn4eckue yCcTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTp

JlabopaTopHble 3aHATHS

JlaGoparophas pabota 4. OnpezaeneHre Macchl BO3lyxa B KJIACCHON KOMHATe Ha OCHOBE M3MEPEHUH
00bEMa KOMHATHI, JaBJICHUSI U TEMIIEpaTyphl BO3/lyXa B HEMl.

JlaGopatopnass pabGota 5. HcciaenoBaHue 3aBUCMMOCTH MEXAY IapaMeTpaMU  COCTOSIHUS
pa3pexeHHOro rasa

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Conep:xanue yueOHOro MmaTepuajia
BuyTtpennsas sHeprus. PaGora u Teruonepenauda. KonuuecTBO TemIOThl. YpaBHEHHE TEIJIOBOIO
Oananca. [lepBoeHauyano TepMoaMHaMUKU. AuabaTHBIN nporecc. Bropoe Hayano TepMOIWHAMHKH.

TenmoBbie aBurarenu. KIIJ[ TemmoBoro nBurarens. OxpaHa npupopabl. TepMoamHaMHYeCKas]|

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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cucteMa. BHYTpeHHss DJHEprusi TEPMOJMHAMHYECKOH CHCTEMBI U CIIOCOOBI €€ HM3MEHEHHS.
KonuyectBo TeminoTel U pabota. BHYTpeHHssE SHEprus OAHOATOMHOIO HACAIBHOTO Ta3a. Bumpl
TETUIONePEeIaun: TEIUIONPOBOIHOCTD, KOHBEKIHS, M3JIydeHHE. Y IeNbHasi TEIUIOEMKOCTh BEILIECTBA.
KonnyectBo TermoTsl mpu Teruionepenade. Ilonstue o0 ammabatHOM mpouecce. IlepBblii 3akoH
TepMoauHaMUKH. [IprMeHeHHne mepBoro 3akoHa TEPMOIMHAMHUKH K u3omporeccam. ['paduyeckas
MHTepHpeTanus paboTsl raza. Bropoii 3akon TepMoanHamMuki. HeoOpaTuMocTh MpoIeccoB B PUPO/IE.
TerutoBble MatmuHbL. [IpUHIMIBL 1eCTBHS TEIIOBBIX MamiH. [IpeoOpa3oBaHus SHEPTHH B TETUIOBBIX|
MamnHax. Koadumnuent noneznoro aericTBus temmoBoil Mammabl. Llukn KapHo u ero kosgdumment
[10JIE3HOTO JIEHCTBUS. DKOJOTMYECKHE MPOOJIEeMbl TEIIOIHEPreTUKU. TeXHHYecKHe YCTpoHcTBa U
MPAaKTUYECKOe TPUMEHEHHWE: JIBUTaTelb BHYTPEHHETO CrOpaHusi, OBITOBOH XOJIOAWIBHUK,
KOHJTUIIMOHEP

JlabGopaTopHble 3aHATHSA 2
JlaGoparopHas pabota 6. I3MepeHue yaeabHON TenI0eMKOCTH
Tema 3.3 Conep:xaHue yueOHOIro MaTepuaJia 6
ArperatHbie [lapooOpazoBanne u koHAeHcauus. Mcmapenne u kumnenue. AOCOMIOTHasE M OTHOCUTEINIbHAS
COCTOSIHUSIBEILIECTBA  BIAKHOCTh BO3Iyxa. HachelmeHHBIH map. YaenbHas Temiora MmapooOpa3oBaHUs. 3aBHCHMOCTH
1 QasoBbIe TeMIepaTypbl KUIEeHHs OT JaBieHus. Teepmoe teno. Kpucrammmueckune u amopdHble Tena.
[1EPEXOBI AHn30Tponusl CBOMCTB KpucTtayioB. XKuakue kpucramibl. CoBpeMeHHbIe MaTepuansl. [lnaBnenue u
KpUcTajn3anus. Y aenbHas Temiora miasienus. Cyonumanus. YpaBHEHHE TEMJI0OBOTo OanaHca
[IpakTHyecKue 3aHATHS
[IpakTuyeckas pabora: TexHMUEecKHe YCTPOHCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTMM IIOJIyY€HUS COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTUU
JlaGopaTopHble 3aHATHSA 2
JlaGoparopHas pabota 7. OnpeneneHue BIaKHOCTH BO3IyXa
Pa3nen 4. DaeKTpoaMHAMHKA 30
Tema 4.1 Coaeprxkanue y4eOHOIo MmaTepuaJia 6 OK 01
DJIEKTPOCTaTHKA ONeKTpr3anus Tel. OJIEKTPUYECKU 3apsna. JBa Buaa siexkTpuyeckux 3apsaoB. lIpoBogHukw, OK 02
NUBJIEKTPUKNA M TIOJYNPOBOJHUKU. 3aKOH COXPAHEHMs AIEKTPUYECKOro 3apsijia. B3aumonelicTeue OK 03
3apsAnoB. 3akoH Kynona. ToueuHslll anekTpuyecKkuil 3apsia. DNeKTpudeckoe noje. HampskxeHHOCTH, OK 04
QIIEKTpUYECKOro mnousisd. IIpuHoun cynepno3uumy 3JeKTpUYecKuX Mojei. JIMHMKM HanpsyKeHHOCTH OK 05
piiekTpruyeckoro noss. Pabora cui anektpocraruyeckoro mosis. [lotenuuan. Paznocts moTeHnnanos. OK 07

[IpOBOOHUKM M AMDJIEKTPUKU B 3JIEKTPOCTATHYECKOM IoJie. JluanekTpuyeckass NMPOHUIIAEMOCTb.
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JnekTpoeMKocTh. KoHieHCaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJICHCATOPa. DHEPIUs 3apsuKEHHOTO
KOHJICHCATOpa

HpaKTH‘lGCKI/Ie 3aHATUA

M3mepeHue IEKTPOEMKOCTH KOHJEHCAaTOpa. TeXHUYeCKHe yCTPOUCTBA U TPAKTUIECKOE IPUMEHEHUE:
QJIEKTPOCKOI,  3JEKTPOMETp, 3JIEKTpOoCTaTHYeCcKas 3alllMTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN aNapar, CTpPyHHbIN IPUHTED

JlabopaTropHble 3aHSATHSA

JlabopaTtopHas pabora 8. Mi3MepeHHe 3JeKTPOEMKOCTH KOHJICHCATOpa

Tema 4.2
TTocTOSTHHBIN

3HCKTqueCKHﬁ TOK.

TOKM B pa3iIMyHbIX
cpenax

Conep:xanue yueOHOro MaTepuaJia:

DNIEKTPUUYECKHUIM TOK. Y CJIOBUS CYIIECTBOBAHUSA dJIEKTpuueckoro Toka. Mcrounuku Toka. Cuiia Toka.
[locTostHubIN TOK. Hanpsbxkenue. 3akoH Oma aJig ydyacTka HEenu. DJIEKTPUUYECKOE COMPOTHUBIICHUE.
Y enpHOE conpoTHUBieHUE BenlecTBa. [locinenoBarenbHoe, napauieIbHOE, CMEIIAHHOE COCIMHEHUE
MpoBOAHUKOB. PaboTa snexTpuueckoro Toka. 3akoH Jlxoyms-Jlenna. MOIIHOCTh 3IEKTPUUYECKOTO
TOKa. DJEKTPOJABIKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHMKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 3nekTpudeckor menu. KopoTkoe 3amblkaHue. DJIEKTPOHHAs MPOBOJUMOCTH
TBEP/IbIX METAJUIOB. 3aBUCUMOCTb COMPOTUBIICHUS] METAJUIOB OT TeMmeparypsl. CBEpXIPOBOAUMOCTb.
DNeKTpUUECKUd TOK B BakyyMe. CBOMCTBA 2NeKTPOHHBIX My4ykoB. [TomynpoBoanuku. CoOCTBeHHAs U
MpUMEeCHass TPOBOJUMOCTH TMOJYNPOBOAHUKOB. CBoiicTBa p-N-mepexona. I[lomynpoBOAHUKOBEIE
MpuOOpHl. DNEKTPUYECKUH TOK B pacTBOpaX M paciiiaBax d3JIEKTPOIUTOB. ODIEKTPOIUTHUECKas
UCCOIMAIs. DIEKTPOIN3. DIEKTPUIECKUN TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATEIbHBIN

azpsa. Monnus. [Inazma

[IpakTHuecKkue 3aHATHS

[IpakTuyeckas pabora: TexHUUeCKHe YCTPOWCTBA M MPAKTMYECKOE NPUMEHEHHE: aMIlepMeTp,
BOJIbTMETP, PEOCTAT, UICTOYHUKHU TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IJIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP COINPOTHBICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI,
[OJIYIPOBOJIHUKOBBII IMOJI, TaJIbBaHUKA

JlabopaTopHble 3aHATHS

JlaGoparopHast pabota 9. M3yueHne cMenIaHHOTO COeTMHEHUST PE3UCTOPOB.

JlaGopaTopHas padota 10. M3amepenue 27eKTpoABHKYIIEH CHUITBI UICTOYHUKA TOKA M €70 BHYTPEHHETO,
COMPOTHUBIICHUS.

JlaGopaTopHas pa6ora 11. HaGmronenue anexrponamnza

Tema 4.3
MarauTHOE I10JIC.
DJIEKTPOMarHuTHas

Conep:xanue yueOHOro MmaTepuajia

[locTossHHBIE MarHuThl. B3anMomeicTBHE MMOCTOAHHBIX MAarHUTOB. MarHuTHOe moJe. Bekrtop

MarHuTHOM MHAYKUMU. [IpuHIUI Cyneprno3uuyuy MarHUTHBIX ITosiel. JIMHMM MarHUTHOU MHAYKIUU.
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HTyKITHUS.

KapTuHa TUHUI MATHUTHOW WHIYKIIMH TIOJISl TOCTOSTHHBIX MarHUTOB. MarHUTHOE T10J1€ TIPOBOTHHKA C
TOKOM. KapTI/IHa JIMHUHN HHAYKOHUHU MAaroHuTHOT'O IOJIA JJIMHHOI'O IIPAMOI'0 IPOBOJHUKA U 3aMKHYTOT'O|
KOJIBIIEBOTO IIPOBOIHUKA, KATYIIKHU ¢ TOKOM. OmbIT Dpcrena. BzanmoieiicTBre MpOBOTHUKOB C TOKOM.
Cunia Ammnepa, ee MoayJsib U Hanpasienue. Cuna Jlopenua, ee MOAyab U HampaBlieHHe. [[BuxkeHue
3apsDKEHHOW YacTHIBI B OJHOPOJHOM MarHUTHOM rmonie. PaGora cuiel Jlopenna. SIBneHume
PIIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKIMH. DJIEKTPOJIBHKYLIAs CHIIA
WHAYKIUK. 3aKOH JJIEKTPOMarHuTHOW wuHAayknuu Dapanes. BuxpeBoe snekTpuyeckoe IoJie.
3JICKTpOI[BI/I)ICYIJ_Ia$I ChJla UHAYKIIMU B HNPOBOJHHUKC, ABWKXKYIICMCS IOCTYHNATCIbHO B OAHOPOJIHOM
MarHuTHOM Tonie. [IpaBuno Jlenma. MHAyKTHBHOCTD. SIBlieHME CaMOMHIYKIIMH. DJIEKTPOIBHKYIIAS
CHJIa CAMOMHAOYKIIMH. 3HCpFI/I$I MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM. 3JI€KTpOM8FHPITHO€ I10JIC

HpaKTI/IquKI/IC 3aHATUA

HpaKTI/IquKaﬂ pa60Ta: Texauueckue YCTpOﬁCTBa H IIPAKTHYCCKOC IIPHUMCHCHUEC: ITOCTOSHHBIC
MArdHuThbl, 3JICKTPOMAIHUTEI, SJICKTPOABHUIATCIIb, YCKOPHUTCIN 3JICMCHTAPHBIX 4aCTUL], MHAYKIIMOHHAs
I1CYb

JlabGopaTopHble 3aHATHSA 4
JlaboparopHast pabota 12. HcciienoBanue qeiHCTBUS IOCTOSTHHOTO MAarHUTa HA PaMKY C TOKOM.
JlaGopatopHas pabota 13. M3yueHue siBIE€HUS 3JIEKTPOMArHUTHOM HHAYKIUS
Pa3nes 5. Kosie6anus u BOJIHBI 24
Tema 5.1 Copaepsxanue y4e0HOro MmarepuaJia 4
MexaHnueckue u KoneOarenbHast cuctema. CBOOOJHBIE MexaHWYecKue KosebaHus. ['apmMoHMueckue KoyieOaHMs.
DIeKTpOMarHuTHbe  [[lepuop, yactoTa, aMIuinTyAa U gasza konedanuii. [IpykuHHBIN MagTHUK. MaTeMaTH4eCKUil MasTHUK.
KOosIe0anus YpaBHeHHE rapMOHUYecKUX KoseOaHui. [lpeBpalienre sHEpruu Npyu rapMOHUYECKUX KOJEOaHUsX.,

Konebatenbublit KOHTYp. CBOOOTHBIEC NIEKTPOMArHUTHBIE KOJIEOaHHs B UAEATbHOM KoJebaTeIbHOM
KOHTYpE. AHAJOTUs MEXIYy MEXaHHYECKUMH M DJIEKTPOMArHUTHBIMHU KoJjieOaHusMHu. Dopmyial
ToMcoHa. 3aKOH COXpaHEHHUs SHEPTrUU B UICATLHOM KollebaTenbHOM KOHType. I[IperncraBieHue o
3aTyxaromux KoneOaHusx. BvIHyXIeHHBIE MexaHWueckne kosieOaHus. Pe3oHaHc. BeiHyXIeHHBIE
DIIEKTpOMarHuTHeIe Konebanus. [lepeMennsblil Tok. CHHYCOMIANBHBIN IEpeMEHHBIN TOK. MOIITHOCTh
[MEPEMEHHOTO TOKa. AMIUIMTYAHOE U [ECWCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HaNpPSKEHHUS.
Tpanchopmarop. [IpousBoacTBO, epeaava U MOTPEOICHUE INEKTPUUECKON IHEPTHH. IKOTOTHUECKUE
[PUCKW TIpU MPOU3BOJCTBE IEKTPUUECKON »Hepruu. KynbTypa HMCIONBb30BaHUS AJIEKTPOIHEPTUU B
MMOBCEIHEBHOM KM3HHU

[IpakTHuecKkue 3aHATUS

[IpakTrueckas pabora: TexHHUYECKHE YCTPOWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: JICKTPHUCCKHH]

3BOHOK, 'CHCPATOP NCPECMCHHOI'O TOKA, JIMHUU JJICKTPOIICPCaavd

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

JlaGoparopHas padora 14. MccrnenoBanue 3aBUCUMOCTH NIEPUOa MAJIbIX KOJIEOaHH Ipy3a Ha HUTH OT)
JUTMHBI HUTU U MAcChl Ipy3a.

JlaGoparopuass pabora 15. HccinemoBanue MNEpeMEHHOTO TOKa B ILENMHM M3 IOCIEAOBATEIHHO
COEJMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U pe3ucTopa

Tema 5.2
MexaHUdecKue 1
PJIEKTPOMAarHUTHBIE
BOJTHBI

Conep:kaHue y4eOHOT0 MaTepuaJia:

MexaHu4yecKkue BOJIHBI, YCJIOBHA pacnpocTtpaHenus. Ilepuoa. CkopocTh pacipOCTpaHEHUs U JUIMHA
BoJIHBL. [lomepednbie u MpoaosibHBIe BOJHBI. MHTEepdepeHys u Tudpakiuns MEXaHUYECKHX BOJIH.
3ByK. CkopocTh 3ByKa. I'poMKoOCTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMAarHUTHbIE BOJIHBI.
YcinoBus M3Iy4eHHMs] 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHrauus BektopoB E, B, v B
QJIEKTPOMAarHuTHOW BoiHE. (CBOWCTBAa DJIEKTPOMATHUTHBIX BOJH: OTPAKEHUE, IPEIOMIICHHUE,
nonsipuzanus, audpakuus, uHTepepeHnrs. CKOpOCTh ANEKTPOMArHWTHBHIX BoiH. [llkaina
HJIEKTPOMArHUTHBIX BOJIH. [IpyMeHeHHe 37eKTPOMAarHUTHBIX BOJH B TeXHHKE U ObITy. IlpuHIimmsl
paauoCBs3M U TeneBUIeHus. Pagronokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KaroIIeH CpeJibl

[IpakTHyecKue 3aHATHS

[IpakTnyeckas paborta: TexHHYecKHe YCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTBI, YJIbTPA3BYKOBAsl JUArHOCTHKAa B TEXHUKE M MEIWLHHE, pajgap, PaaHONpPUEMHIUK,
TeNeBU30p, aHTeHHa, TenedoH, CBU-neus

Tema 5.3
OnTuka

['eomeTpuueckas ontuka. [IpsamosimHeiHOE pacnpocTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyd cBeTa.
Toueunslit ucTOUHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeta. [locTpoenne n3obpaxeHui]
B TUIOCKOM 3epkaiie. [Ipenomiienne cBera. 3aKOHBI MpeIOMIICHUsI cBeTa. AOCOTIOTHBIN MOKA3aTelH
npenomienus. IlomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbBIE yrosl TMOJHOTO BHYTPEHHErO
otpaxxenus. {ucniepcus ceeta. CioxxHbIi cocTaB 0esoro ceera. L{pet. Cobuparoriue u paccenBaroIme
nmuH3bl. ToHkas nuH3a. POKYCHOE pacCTOsHHWE M ONTHYEeCKas Cuiia TOHKOW NWH3BL. [locTpoenue
M300paKeHU B COOMPAIOIIMX M pacceuBarolmx JTuH3ax. dopMmyna TOHKOM JMH3BL. YBelWYeHHe,
naBaemoe JHH30M. [Ipenmensl NPUMEHUMOCTH TE€OMETPUYECKON OnTuKU. BonHOBas omnrTuka.
WuTtepdepenius ceera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBUS HAOIIOI€HNS MAKCUMYMOB U MUHUMYMOB
B MHTePHEPEHIIMOHHOW KapTHUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB. Jludpakius cera.
JluppakioHHas pemeTka. YCJIoBHE HAOMIOJIEHUS TJaBHBIX MAaKCUMyMOB TIpU NaJCHUU
MOHOXPOMATHYECKOTo CBeTa Ha TG paKIMOHHYI0 perieTky. [lonspu3zamus ceta

[IpakTHueckue 3aHATUS

[IpakTuueckue padboThI:
HabmtoneHne nucnepcuu cBeTa.

TexHuyeckue ycTpolcTBa U MPAaKTUYECKOE MPUMEHEHUE: OUKH, JIyna, oToanmnapar, IpOeKIIMOHHbIN
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arrapar, MUKPOCKOII, TEJICCKOII, BOJIOKOHHAas OIITHKA, ,I[I/I(bpaKI_II/IOHHaH pelmcTKa, MoJIAPON I, TEIICCKOII

JlabopaTopHbIe 3aHATHSA 4
JlaGopaTopHas pabota 16. Onpezenenue moxkasaresis IpeTOMICHHS CTEKIIA.
JlaboparopHast pabota 17. MccrnenoBanue CBONCTB H300pakeHUH B JIMH3AX.
JlaGopaTopHas pabora 18. HabGmronenue qucnepcuu cBeta
Paznen 6. OCHOBBI CIelHATbHO TEOPUH OTHOCHTEJIHLHOCTH 4
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 4 OK 01
OCHOBBI CIIENUATBHON [(paHULBl  NPUMEHMMOCTH — KJIACCUYECKOM  MeXaHWKW. I1lOCTynarel  CHENMANbHOM  TeopwH OK 02
TEOPUU OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYyM€, IPUHIIUI OTHOCUTEIbHOCTH OK 04
OTHOCUTCIIBHOCTH OnHmreiina. OTHOCUTEIBHOCTD OJHOBPEMECHHOCTH. 3ameqieHue BpPEMCHH M COKPAILICHUC AJIWHBI. OK 05
OHEprusi U UMIIYJIbC PEIATUBUCTCKOM YacTulbl. CBS3b MacChl € HSHEPrUEH U HUMILYJIbCOM|
PENSATUBUCTCKON YaCTULbl. DHEPTHUsl TOKOS
Pa3nen 7. KBanToBasi pusuka 14
Tema 7.1 Conep:xanue yueOHOro MaTepuaJia: 4
DIIEMEHTBI KBAaHTOBOU (MDoTtonbl. ®opMyina [lnanka cBsa3u 3HEPrud (HOTOHA C €r0 YaCTOTOM. DHEPrHs M MMIYJILC (POTOHA.
OITUKH OtkpeiTue u wuccinenopanue Qoroddpdexra. Ombite A.I'. CroneroBa. 3akonbl ¢oTorddekra.
YpaBuenue OuHmTenHa 111 pororddexra. "KpacHas rpanuma" dororddekra. [laBnenue cpera.
OmnsiTel [1.H. JlebeneBa. Xumndeckoe aeicTBue cBeTa. TeXHUYECKHE YCTPOWCTBA M MPAKTUYECKOE]
npuMeHeHue: (oTorIeMeHT, GOTOAaTYUK, COJTHEUHas OaTtapesi, CBeTOANO]]
Tema 7.2 Copaepsxkanue y4eOHOIro MaTepuaJia: 3
Ctpoenue atoma Mopenb atoma Tomcona. OnbiTel Pezepdopaa o paccesnuro -yactuil. [lnanerapuas moens aroma. OK 01
[Toctynats! bopa. M3nydenue u noriouieHne (OTOHOB IPH IEPEX0JIe aTOMa C OAHOTO YPOBHS SHEPIUY OK 02
Ha 1pyroi. Bunel cnexktpoB. CekTp ypoBHEH 3HEpruM aToMa BoJ10poia. BomHOBBIE cCBONCTBA YacTHII, OK 04
Bonusl ne bpoitnsa. KopryckynspHo-BosiHOBOM Tyanu3M. CIIOHTaHHOE M BBIHYKICHHOE U3IIyYEHHE. OK 05
Jludpakius >IeKTPOHOB B KpUCTaIaX. YCTPONCTBO M MPHUHIMI paboThl ja3zepa. TexHUUecKHe OK 07
YCTPOMCTBA U NMPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHAJIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN
KOMITBIOTEP
JlabopaTopHble 3aHATHS 1
JlaGopaTopHas pabota 19. HaGmronenre nmHERYaToro crekTpa
Tema 7.3 Coaepsxanue y4eOHOIo MaTepuasa 6

ATOMHOE PO

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTPOCHUS AApa. OTKPBITHE paINOAKTUBHOCTH. OIIBITHI
Pesepdopna 1o onpeneneHnIo cocTaBa paJlioakTUBHOTO u3inydeHus. CBoiicTBa anbda-, 6era-, ramma-

n3nydeHus. BiusiHue paguoaKTUBHOCTH Ha JKMBble OpraHus3Mbl. OTKpBITHE NPOTOHA M HEHTpPOHA.

22




Hyxnonnas monens sigpa ['eitzenOepra-MBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oTomsbl.
Anbda-pacrian. DJEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacmaa. ['amma-usznydenue. 3aKoH
PaZlnOaKTUBHOTO pacnaja. DHeprus CBA3M HYKIOHOB B sjpe. SlnepHble cuibl. Jledekt maccsl sapa.
SAnepubie peakiun. [lenenue u cuntes saep. AnepHsiii peakrop. Tepmosaepusiid cuutes. [IpobiemMsl
Y [IEPCIIEKTUBBI SIIEPHON SHEPTETUKU. DKOJIOTUYECKHUE ACTIEKTHI IEPHON SHEPIreTUKHU. DJIEMEHTAPHBIC
gacTulbl. OTKpBITHE TO3UTPOHA. MeToabl HaOMIOACHUS W PETHCTPAIMU JIEMEHTAPHBIX YaCTHIL.
DyHaMeHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (pn3ndeckoil KapTHHBI MUpa

[IpakTHuecKue 3aHATUS

[IpakTryeckue paboThI:

VccnenoBanue TPEKOB 4acTHIL (TI0 TOTOBBIM (hoTOTrpadusiM).

TexHuyeckue ycTpoiicTBa M INMPAKTUYECKOE NpPUMEHEHHue: (QOoTo3JeMEeHT, (POTOJATUMK, COJHEUHAas]
Oarapesi, CBETOIMO/I, CIIEKTPOCKOI, Ja3ep, KBAaHTOBBIH KOMIIBIOTEpP, JO3UMETp, Kamepa BuibcoHa,
SIIepHBINA PeakTop, aToMHasi bomba

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Tema 8.1 DiieMeHTHI
ACTPOHOMHH U
acTpo(U3uKH

Conep:xanue yueOHOro MmaTepuaJia

Jrtanbl pa3BuTUsl acTpoHoMuu. [IpukinazHoe M MUPOBO33PEHUYECKOE 3HAYEHHE acCTPOHOMMH. Bup
3Be31HOro HeOa. Co3Be3usl, sipKue 3Be3/Ibl, IUIaHETHI, UX BUAUMOE JIBHKeHue. CollHeuHas cucTemMa.
[Inanersr 3emHON rpynnbsl. [lnanersi-rurantel. Manbsie Tena ConHeuHoll cuctemsl. CounHile,
¢dorochepa u armocdepa. CosnHeuHasi akTUBHOCTh. McTounuk sHeprun ConHIla M 3B€3]1. 3BE3/1bl, UX
OCHOBHBIC XapaKTEpHUCTHKHU. J[marpamma "CHEKTpabHBIA KJACC - CBETHUMOCTH". 3BE3/bI TJIABHOM]
[10CJIE0BATEIBHOCTU. 3aBUCUMOCTbD "'Macca - CBETUMOCTB" JUIsl 3B€3]1 INIABHOM TIOCIIEI0BATEIBHOCTH.
BuyTtpenHee crpoenue 38e3/1. COBpeMEHHbIE MTPEICTaBICHUS O TPOUCXOXKACHNUHN U 3Bomonnu ConHIa
1 3B€3]1. DTaIbl XKU3HU 3Be31. Miteunsii [yt - Hama ["anaktuka. CnvpanbHas cTpykTypa ["anakTukwy,
pacnpezeneHue 38e3/, raza u nbuii. Ilonoxxenue u asmxenne Connua B ['anakTtrke. TUIBI ralakTHK.
[Tnockas u chepudeckas noacuctemsl I anaktuku PaguoranakTuku u kBasapsl. YepHble IbIPHI B s/1pax
ranakTuk. Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus
bosbiioro B3peiBa. PennkroBoe n3nyuenue. MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.
Hepemennsie mpob6ieMbl aCTpOHOMUHT

JlabopaTopHble 3aHATHS

JlaboparopHas padota 20. HaGmrogeHust HEBOOPYKSHHBIM IIa30M C HCITOIH30BAaHHEM KOMITBIOTEPHBIX
MPUJIOKEHUN TIJIST OTpeieNieHus MOIOXKEeHHsI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC

co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3Be3/1bl

OK 01
OK 02
OK 03
OK 05
OK 07

[IpodeccrnonaibHO OPHMEHTHPOBAHHOE COJEPKAHUE (COAePKAHUE TPUKJIATHOTO MOIYJIs1)

58

OK IIK

IMpome:xxyTounasi arrecTamus (IK3aMeH)

12

23




Bcero:

| 180 |
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3. Yc/10BuUS peaju3auuu NporpaMmmbl 06111€00pa3oBaTeIbHO TMCHHIIIHHbI

3.1. TpeOoBanusi K MHHMMAJBLHOMY MATEPUAILHO-TEXHUYECKOMY
odecneyeHHn 1o

B cootrBerctBum ¢ TtpeboBanuamu DPIOC COO x MarepuaibHO-
TEXHUYECKOMY 00€ecIeueHUI0 yueOHOro mmpoliiecca 6a30BbIil ypoBeHb Kypca (hU3UKU
Ha YPOBHE CpeIHEro 0011ero 00pa3oBaHusl TOHKCH U3y9aThCs B YCIOBUSIX KaOWHETa
GU3MKK WK B YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-
Hay4yHOro Iukia. B kaOunere ¢Qu3uku ectb HeoOXoAuMoe J1abopaTopHOE
o0opyZoBaHWE Il BBIMOJHEHUS YKa3aHHBIX B TMporpamMme 10 (u3uKe
MPaKTUYECKUX PabOT U JEMOHCTpAllMOHHOE O0OpyaoBaHHE. J[eMOHCTpalOHHOE
obopynoBanue (OpMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MHHUMAaJIbHOU
JIOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOTpaMMe IO
bu3MKe KITIOYEBBIX JEMOHCTpPALUNA JJI UCCICAOBAHUS M3y4aeMbIX SIBJICHHUN U
MPOIIECCOB, SMIHUPUYSCKUX M (YHIAMEHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
npumeHeHui. JlaboparopHoe o0opyaoBaHue AJis Ta0OPATOPHBIX U MPAKTHUYECKUX
pabot ¢dopmupyercss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OO€CIIeUMBACTCS
B pacy€Te OJIHOr0 KOMIUIEKTa Ha ABYX OOydaronuxcs. TemMaTnuyeckue KOMIUICKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOKHBI OBITH TOCTPOSCHBI HAa KOMILUICKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.
O6opynoBaHue yueOHOTO KaOMHeTa:
- IOCAJI0OYHBIC MECTA MO KOJUYECTBY 00YUaAIOIINXCS;
- pabodee MeCTO IpernoIaBaTes;
- KOMIUJIEKT Y4eOHO-HaTJISTHBIX TTOCOOMIA;
- KOMIUICKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;
- 3aIaHUS IS IPOBEPOYHBIX PaboT;
- npo¢eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;
- MaTepuajbl SK3aMeHa.
TexHuueckue cpeacTBa 00yUeHus:

- HCpCOHaHbHBIfI KOMIIBIOTEP C JIMICH3MOHHBIM ITPOI'PaMMHBIM O6€CH€‘{€HI/ICM;

25



- IPOEKTOP € FIKPAHOM.
- 3ampl  (OMONMOTEKa, YWTAJIbHBIA 3al C BBIXOJOM B HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKALMOHHYIO ceTh IHTEepHEeT).

[lepedeHb JEMOHCTPAIIIOHHOTO U JIAOOPATOPHOTO 0OOPYAOBAHHS:

1. [udporas maboparopus mo Gu3MKe I IperoaaBaTers;
2 [Hudporas nadboparopus o Gu3MKe 11 00yJaromerocs,;
3 Becbl TEXHMUECKHE C Pa3HOBECAMH;

4, Komrekt jy1st 1abopaToOpHOTo MpakTUKyMa MO ONTHKE;

5 Kommekt 1t 1abopaToOpHOTro MpakTUKyMa IO MEXaHHUKE;

6. Komrmekt a1t 1abopaToOpHOro MpakTUKyMa Mo MOJIEKYJISIpHOU (hr3uKe
U TEPMOJINHAMUKH;

7. KommuiekT ams mabopaTOpHOTO MPAKTUKyMa 110 JJIEKTPUYECTBY
(c remeparopom);

8. KommnekT ans u3yuyeHUs BO30OHOBISIEMBIX MCTOUYHHUKOB 3HEPIUU
(COMHEYHOM, BETPOBOM ZHEPrUHU, OMO-, MEXAHHUYECKOM U TEPMORIEKTPUUYECKOU
HYHEPTETUKH );

Q. AmMriepMeTp J1ab0paTOPHBIN;

10. BoubT™eTp 1a00paATOPHBIA;

11. KonopumeTp ¢ HAOOPOM KaJTOPUMETPUUECKUX TEJ;

12. TepmomeTp 1a00paTOPHBIA;

13. Kommiekr ans  u3ydeHHs] OCHOB  MEXaHUKW, [THEBMATUKU
¥ BO300HOBIISIEMBIX HCTOUHUKOB YHEPTUH;

14. bapomertp-aHepous;

15.  ByioK nuTaHus peryaupyemblid;

16. Be0O-xaMepa Ha MOABUKHOM IITATUBE;

17. Bwupaeoxamepa 1jist pabOThI C ONTUYECKUMH MPUOOPAMU;

18. I'enepatop 3ByKOBOW;

19. Turpometp (ICUXpOMETD);

20. I'py3 HabopHbIii;

21. JluHamMoMeTp JIEeMOHCTPAIIMOHHBINH;
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22.  KOMITIEKT MOCYIbI IEMOHCTPAIIMOHHOMN C MPUHAIC)KHOCTSIMU;

23. MaHoMeTp KUIKOCTHON I€MOHCTPAIlMOHHBIN;

24.  MeTtp neMOHCTpaIlUOHHBIN;

25.  MukKpocKon 1eMOHCTPAIIMOHHBIN;

26. Hacoc BakyymHubiii KomoBckoro;

27. CToJHK NOIbEMHBIN;

28. lllraTtuB AeMOHCTPALIMOHHBINA (PU3UUYECKUH;

29.  DIEeKTpOIUIUTKA,

30. HabGop neMOHCTpaIMOHHBIN IT0 MEXaHUYECKHUM SIBIICHHSIM;

31. HabGop meMOHCTpaIMOHHBIN MO THHAMHKE BPAIIATCILHOTO ABMKCHHUS;

32. Habop nemMoHCTpaIMOHHBIN TT0 MEXaHUYECKUM KOJICOAHUSIM;

33. HabGop meMOHCTpaIrmOHHBINA BOJTHOBBIX SIBJICHUMN;

34. Benepko Apxumena;

35. Masgruuk MakcBemna;

36. Habop Texn paBHOTO 00BEMA;

37. Habop Ten paBHOM Macchl;

38.  IIpubop mis geMoHCTpaIuu aTMOC(EPHOTO JaBICHUS;

39. IIpu3Ma, HaKJIOHSIOMIASCS C OTBECOM;

40.  Ppiuar geMOHCTpAIMOHHBIN;

41. Cocynabl cOOOIIAIOIINECS;

42. CrakaH OTIMBHOH JIEMOHCTPAIIMOHHBIH;

43. TpyOka HeroToHa;

44, Tap ITackans;

45. Habop AeMOHCTpAIMOHHBIA MO MOJEKYJSIPHONW (DU3HKE W TEIJIOBBIM
SIBJICHHSIM;

46. Habop JeMOHCTPAIMOHHBIN MO Ta30BBIM 3aKOHAM;

47. Habop kanwuisipos;

48. TpyOxka njst JeMOHCTpaIlid KOHBEKIIUU B KUJIKOCTH;

49. [{uauHAPHI CBUHIIOBBIE CO CTPYTOM;

50. Iap c xonbIOM;
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o1.
52,
53.
54,
55.

BBICOKOBOJIBTHBINM HCTOYHUK;
['eneparop Ban-ne-I'paada;
Jozumertp;

KamepToHbl Ha pE30HAHCHBIX AIIUKAX;

KomruiekT npruGopoB 1 pUHAJICKHOCTEHN SIS IEMOHCTPAIIUA CBONCTB

QJICKTPOMAIrHUTHHBIX BOJIH,

56.

KoMmiekt mnpuOoOpoB ajie HM3y4EHHs MPUHLMIIOB paguolprueMa

H paguoIICpCaain,

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.

Kommuiekt mpoBoaoB;

Maraut 1yroo0pasHblii;

Marsur nosioCoBOM I€EMOHCTPALIMOHHBIM;

Mammna s5nektpodopHas;

MasTHHK 3IEKTPOCTATUYECKUN;

Habop nmo u3yueHnio MarHuTHOTO TI0JI 3eMIIH;
Habop neMoHCTpallMOHHBIN IO MATHUTHOMY TIOJTFO KOJIBLIEBBIX TOKOB;
Habop nemMoHCTpaIimoHHbIN MO MOTYIPOBOHUKAM;
Habop 1eMOHCTpallMOHHBIH 11O TOCTOSTHHOMY TOKY;
Habop neMOHCTpallMOHHBIH 110 JIEKTPUIECKOMY TOKY B BAKYYME;
Habop aeMoHCTpaImoHHBIH 10 3JIEKTPOAMHAMUKE;
HaGop nisa neMoHcTpalu MarHUTHBIX TOJICH;
Habop m1st ieMoHCTpanuu SJIeKTPUISCKUX MOJIEH;
Tpancpopmarop yueOHbIH;

ITamouka cTekJIsIHHAS,

ITanouka »00HUTOBAS;

[Tpu6Gop JleHia;

Ctpenku MarHUTHBIE Ha IITATUBAX;

CynTaH 3J1eKTpOCTaTUYECKUIA;

[IITaTUBBI N30IUPYIOLIUE;

DNEeKTpOMarHuT pa30opHBIii;

HaGop 1eMOHCTpallMOHHBIN 110 TEOMETPUYECKON OTNITHKE;

28



79. Halop neMOHCTpallMOHHBIN 1O BOJHOBOM OINTHKE;

80. CnexTpockon IBYXTpYOHBIii;

81. Habop cnekTpaibHBIX TPYOOK C HCTOYHUKOM ITUTAHUS;

82. YcranoBka s udydenus porodddekra;

83. Habop nemoHcTparmoHHBbIHM Mo noctossHHoU [1naHka;

84. KoMImeKkT HarIsiIHbIX TTOCOOHIA I TOCTOSTHHOTO HMCIIOJIb30BaHNS;
85. KommnekT nopTtpetoB it odopMieHHs KaOUHeTa;

86. KoMIUIEKT JEMOHCTPAIMOHHBIX YUYEOHBIX TaOJIHII.

[Ipy Hamuuum HEOOXOAUMOro OOOPYJOBaHUS 3aHATHS MO (PUBHKE

B HEKOTOPBIX CITydasX MOTYT MPOBOAMUTHCS B UMEIOLIUXCS B 00pa30oBaTEIbHOM
OpraHM3ali MacTEPCKUX WIH Ja00paTOpUsIX.

3.2 UudopmanuonHoe odecnevyeHue 00yueHus

JUiss  peanu3auuu  OpOrpaMMbl  JTUCHMIUIMHBI ~ OMONMHMOTEYHBIA  (HOHT
o0pa30BaTeNbHOM OpraHu3alliid UMEET NEYaTHbIE W/WIN 3JIEKTPOHHbIE YUEOHUKU U
pa3paOOTaHHbIE B KOMIUIEKTE C HUMH Y4yeOHble mocoOus (Tpu HaJIU4HUK),
JIOTIYIIEHHbIE K HCIOJIb30BaHUIO MPHU peaju3aluu 00pa30BaTENbHBIX MPOrpaMM
CpelHero mnpogeccrnoHallbHOTO 00pa30BaHUs, peau3yeMbIX Ha 0a3e OCHOBHOTO
o011iero oOpa3oBaHusl.

IIpn peanuzauuy NOporpaMMbl JUCHHILIMHBI HCIOJB3YIOTCS 3JIEKTPOHHBIE
oOpa3oBaTeNbHbIE PECYPCHI, AOMYLIEHHBIE K HWCIOJB30BAHUIO TPHU peann3aluu

o0pa3zoBaTeIbLHBIX MPOrPAMM CPEAHET0 00IIEro 00pa3oBaHMS.

PekomeHnyemble mMedaTHbIE W3JaHUS 10 peaju3alud  0011e00pa3oBaTEIHbHON
JUACLUILIAHBI

OCHOBHBIEC HCTOYHUKU:
1. Mskumes, I'. ., byxosues, b. b., Corckuii, H. H. / Tlox pen.
[TapdentoeBoii H. A. ®usmka. YueOnuk mqis 10 k1. — M.: UsgartenbcTBO

«IIpocsemenuey, 2019. —416¢.

2. Msxkumes, I'. 4., byxoBues, b. b., Uapyrun, B.M. / Ilox pen.
[TapdpentreBoit H. A. ®usuka. YueOnuk mis 11 win. — M.: HznmarenbcTtBo
«ITpocsemenue», 2019. — 399c.
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I[OHOHHHTGJILHLI@ HNCTOYHHNKHU:

3. Hmutpuea, B. ®@. ®dusmka niaa mnpodeccuii M CHelnualIbHOCTEH
TEXHUYECKOTO NpOoduIsi: yueOHUK JIsl 00pa30BaTEIbHBIX YUPEIKICHUN HAYAIbHOTO
U cpeHero npodeccuonansHoro odpazosanus / B. @. /Imutpuena. — 2-e uss., crep.
— M.: U3patensckuid neHTp «Akagemusi», 2019.- 448 c.

[Iepeuenb MHTEpHET-pECYPCOB:

1. Enunas xoyiekius mudpoBbIiX 00pa3oBaTelbHBIX PeCypcoB. — Pexum
JOCTYTIA: http://school-collection.edu.ru/catalog/pupil/?subject=30 (maTa
oOpamenus: 29.08.2022);

2. KM-mkona. — Pexum noctyma: http://www.km-school.ru/(nara
oOparenust: 29.08.2022);

3. OtkpsiTas pusuka. — Pesxxum nocryna: http://www.physics.ru/courses/
op25part2/design/index.htm (nara oopamenwus: 29.08.2022);

4, [Tnatdpopma AKnacc — Pexxum gocryna: http://www. yaklass.ru
/(maTtaoOpamenus: 29.08.2022);

S. Poccuiickass  snexkTpoHHas — mkoisa  —  Pexumm  pocryma:
http://www.resh.edu.ru/(mara oopamenus: 29.08.2022);

6. dumsuka.ru. — Pexum nocryna:  http://www.fizika.ru
(mata obparmenus:29.08.2022);

7. OUIIN (BIIP 11 knacc) — Pexxum nocryna: http:// www.fipi.ru
/(mataobparmenus: 29.08.2022);

OnexkTpoHHBI ydeOHUK — Pexum mocrtyma: http:// www.physbook.ru/(mara
obparnienus: 29.08.2022).
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4. KOHTPOJIb U Oll€eHKA Pe3yJIbTATOB 0CBOEHMS JUCIUILIAHBI

KoHTpoib M oOLeHKa pe3ylbTaTOB OCBOEHMSA O00I1e00pa30BaTEeIbHON

AUCHUIITIMHBI PACKPBIBAIOTCA YCPC3 JUCHUILIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (QopMHpOBaHUE OOIMMX U MPOPECCHOHATIBHBIX KOMIIETEHIIMM MO pa3zenaM

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Koa n HaumenoBanue
(opMupyemMbIX KOMIIETEHIH A

Pa3zpgen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. Beibupare crmoco0sl
pelieHus 3anay
poeCCUOHATILHON JeSITeIbHOCTH
MPUMECHHUTEIFHO K  Pa3IMYHBIM

Paszpen 2. Temrr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Tems14.1.,4.2.,4.3

Paszmen 5. Temsr 5.1., 5.2., 5.3.

MpohecCHOHANBHOM NesTENbHOCTH

KOHTCKCTaM Pa3zznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3gen 8 Tema 8.1
ITo/ct
OK 02. Hcnons3zoBars Pasgen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIC CpeJACTBa IOMCKa, Pasgen 3. Temsr 3.1., 3.2., 3.3.
aHaIn3a U HHTCpOpETalu Pasnen 4. Temsr 4.1., 4.2., 4.3
MH(OpMALIK Paszmen 5. Temsr 5.1.,5.2., 5.3.
M MH(GOPMAIMOHHBIC TEXHOJOTHH Paszen 6. Tema 6.1
s BBIIIOJTHEHUS 3a7ay

Pasgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

B KOJUICKTUBEC U KOMaH/IC

OK 03. [TnanupoBats| Paznen 1. Tema 1.1

W peann3oBbIBaTh coOcTBeHHOE Paznen 3. Temsr 3.1., 3.2., 3.3.
npodeccuoHaIbHOe Pasgen 4. Temnr 4.1.,4.2., 4.3
12§ JMYHOCTHOE pasBuTHE, Pasnen 8 Tema 8.1
MpeANpUHIMATENbCKYIO Io/c

NesITeTbHOCTD

B npodeccuoHanbHOl  cdepe,

MCTIOJTb30BaTh 3HaHUS

MO0 TMpaBoBOM W  (UHAHCOBOW

rPaMOTHOCTH B Pa3INYHBIX

PKU3HEHHBIX CHUTYallUsAX

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

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pasmen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyiecTBisiTb YCTHYIO
Y TMCbMEHHYIO KOMMYHHKAIIHIO H3
rOCYIapCTBEHHOM SI3BIKE

Poccuiickoit denepaium ¢ y4eToM

Pasnenl. Tema 1.1

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

Pasnen 4. Temr1 4.1.,4.2.,4.3

YCTHBIN OIIPOC;
(bpOHTANBHBIIOIIPOC;
KOHTpOJIbHas paboTa;
HaOJIFOIcHUE

3a BBIIIOJTHEHUEM
abopaTOPHBIX padoT;
MPaKTUYEeCKHE PabOThI
(pemenue
KaueCTBEHHBIX

U pacyYeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelIeHne Kerc-3a1ay;
BBITIOJTHEHUE
IIPAKTUYECKHUX
3aaHul
npo¢eCCHOHATBHON
HaIpaBJIEHHOCTH;
BBITIOJTHEHUE 3a/1aHUI
IIPOMEKYTOUHOU
aTTecTaluu
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0COOEHHOCTEH COLIMAJIBHOTO
1 KYJIbTYPHOIO KOHTEKCTa

Paszgen 5. Temnr 5.1.,5.2,, 5.3.

Pa3nen 6. Tema 6.1

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

ITo/c

OK 07. CopeiicTBOBaTH
COXPaHEHHIO OKPY)KAIOIICH CPEIIbl,
pecypcocOepeeHnIo, MPUMEHSTH
3HaHUS 00 W3MEHEHHH KJINMAaTa,

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

Paszpen 5. Temnr 5.1.,5.2,, 5.3.

[T PUHLIAIIBI OepeKITMBOTO Pasnen 7. Tembt 7.1, 7.2
MPOU3BOICTBA 3 eKTuBHO ’
P A ’ bd . Pa3znen 8 Tema 8.1
neiicTBOBaTh B UPE3BHIYANHBIX|
ITo/c
CUTYyaIUsIX
IIK...
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