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1.  OBIIASI XAPAKTEPUCTHUKA PABOYEN IPOIPAMMOBI
OBLIEOBPA30BATEJIBHOI JUCIHUAIIINHBI « ®PU3UKA»

1.1. MecTo AuCHUIIMHBI B CTPYKTYpe oOpa3zoBareabHoi nporpammbl CIIO:

O6mieobpazoBaTenbHas auctuiuivHa «®duzuka» sBasieTcs o00sg3aTeNbHOU
4acThI0  00IIE00pa30BaTENBHOTO MHKJIA O00pa30BaTeNbHOM TPOTpaMMbl B
cootBercTBEH ¢ PI'OC CIIO mo cnemmamsHocty (09.02.07 UnHbOpManmoHHbIE

CHUCTCMBbI H IIPOrpaMMHPOBAHHUC.

1.2. Heau ¥ muIaHUpyeMble pe3yJbTaThl 0CBOCHUS TUCHUIIHHDI:
1.2.1. I{esu TUCIHUATLIMHBI:
Conepsxkanue TporpaMmbl  00111e00pa30BaTeIbHON AUCITUTUIMHBL Du3nka
HaIpaBJICHO Ha JOCTHXKCHUE CICAYIOIIUX 1ICJICH:

— dhopMUPOBaHUE UHTEPECA U CTPEMIICHUS OOYYArONINXCSA K HAYYHOMY
W3YYEHUIO TPHUPOABI, pPA3BUTHE WX HMHTEIUIEKTyalbHBIX W  TBOPUYECKHX
CITOCOOHOCTEI;

— pa3BUTHE  MPEACTABICHUA O  HAy4YHOM  METOJC  ITO3HAHUS
1 (HOPMHUPOBAHHE UCCIEAOBATEIHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBICHHSIM;

— (dhopMHpPOBaHKHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yYCHHS
OCHOB CTPOCHMS MaTepuu U (PyHIaMCHTATBHBIX 3aKOHOB (PU3UKU;

— dbopMUpOBaHUE YMEHUN OOBICHATH SBJICHUS C MCHOJB30BAHHUEM
(hM3UYECKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

— dhopMupoOBaHUEe MPEACTABICHUHN O PO (GU3UKH JJIST PA3BUTUS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

— HocTkeHrue 3THX Liefied 00CCIeYUBACTCSA PCUICHUEM CIICAYIOIMIHNX
3aa4
B TIPOIIECCE M3YUEHUS Kypca (U3MKY HA YPOBHE CPEIHETO OOIIETr0 00pa3oBaHus:

— NpUOOPETCHUE  CHUCTEMBbl  3HaHUKW 00  o0HWwMX  (U3HUYCCKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOpUSIX, BKIIOYAT MEXAaHHUKY, MOJEKYISPHYIO

bU3HKY, dTEKTPOIMHAMMKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOMU3HUKY;



- ¢bopMupOBaHHE YMEHHH NPUMEHATh TEOPETUYECKUE  3HAHUS
U1 OOBSICHEHHS (PM3UYECKUX SIBJICHUH B IPUPOAE U I IPUHATUS NIPAKTUYCCKUX
PELICHUI B NOBCEIHEBHOU KU3HH;

— OCBOCHHME CMOCOOOB pEIICHUS PA3IUYHBIX 33/a4 C SBHO 3aJIaHHON
bu3nUecKkoil MOJENBIO, 3a/iay, MOJPA3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE
($u3nIeCcKoil MOAETH, COOTBETCTBYIOIIEH YCIOBUAM 3a/1a4H;

— NOHUMAaHUE (PUINYECKUX OCHOB M MPUHIIUIOB JEHUCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB, X BIMUSIHUSA HA OKPYKAIOIIYIO CPENY;

- OBJIAJICHHE METOIaMH CaMOCTOSATEIIBHOTO IUIAHUPOBAHHUS
U TpoBeaeHUs (DU3MYECKUX OKCIEPHUMEHTOB, aHalu3a MW HHTEpPIpeTalun
UH(pOpPMAIMH, OIIPE/ICICHHS JOCTOBEPHOCTH MOJIYUYEHHOIO PE3yJIbTaTa;

— CO3JJaHM€  YCIOBHMM i1 Pa3sBHTHS  YMEHHUH  IPOEKTHO-

HCCIIEN0BATENBCKOM, TBOPUECKOU NESATENBHOCTH.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHMSI 001IC00pa3oBaTEJIbHOM
aacHAIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mue komneteHuuu (nainee — OK) u npodeccuoHaabHble KOMIICTCHIIUU (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH, METANpPEeAMETHBIMU U
MPEIMETHBIMU pe3yJibTaTaMu oOydeHus OazoBoro ypoBHs (manee — [IPO)

dI'OC COO npejnicrapieHbl B TaOIHIIC:



Kox 1 HauMeHOBaHHe
¢popmupyembIx
KOMIIeTeH N1

HJIaHI/IpyeMLIe PeE3VJIbTATHI 0CBOCHUA NIPOTrPAMMBLI 0 TUCHUILJIUHE

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CITOCOOBI pEIIeHUS
3amadq
npodeccHoHaTBHOM
AEATeTLHOCTH
IPUMEHUTETBHO

K Pa3THIHBIM
KOHTEKCTaM

JINYHOCTHBIE PE3YILTATEI HOJKHBI OTpaXaTb B YaCTH
TPYAOBOTO BOCIIMTAaHHUA:
- TOTOBHOCTBb K TpyAy, OCO3HAaHHUC LICHHOCTH MAacCTCpPCTBA,

Tpyaoodue;

- TOTOBHOCTB K aKTHBHOH AEATETFHOCTH TEXHOJIOTHIECKOH U
COIMATBHOM HanpaBJIeHHOCTH, CITOCOOHOCTB
WHULAAPOBATh,  IUTAHUPOBaTh M CAMOCTOSTENBHO

BBITIOJIHATE TaKYIO JE€ATENbHOCTD;
- MHTepec K pa3IM4YHBIM cdepaM TpodeccHOHATHLHON
NeSTEeNbHOCTH,

- TOTOBHOCTH H CIIOCOOHOCTH K OOpa3oBaHHIO |
caMo00pa30BaHNIO HA TIPOTSHKEHUH Beel JKU3HU.
MertanpenMeTHbIE pe3yabTaThl JOKHBEI OTPaKaTh:

Osnanenue YHHBEPCATBLHBIMU y4eOHBIMHI
MO3HAaBaTENbHBIMH JEHCTBUSAMMU:

a) 6a30BbIe JOIHUECKUE TEeHCTBHS:

CaMOCTOSITENNbHO  (OPMYTHPOBaTh M aKTYaJIM3MPOBATH

MpoOIEMy, PaCCMAaTPHBATh €€ BCECTOPOHHE; YCTaHABINBATH
CYIIECTBEHHBIH MPH3HAK WJIM OCHOBaHHUS I CPaBHCHHA,
KiaccupuKallud W OOOOIICHHS;  ONpeNeNaTh  Ieln
NeITeTBHOCTH, 3alaBaTh TapaMeTpel M KPHTEPHH WX
TOCTHKEHUS; BEISIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B
paccMaTpUBAaeMBIX  SBIICHUSIX; BHOCHTH KOPPEKTHBHI B
NeITeTBHOCTh, OIICHUBAaTh COOTBETCTBHE  PE3YJIETATOB
IENSIM, OIEHWBATh PHCKH TOCIEICTBUH ACATEITBHOCTH;
pa3sBHBaTh  KPEAaTHBHOE  MBINUICHHE TIPH  pEIICHWH
’KU3HEHHBIX TIpo0IeM;

0) Ga30BBIE HCCIeIOBaTeIbCKHUE e CTBUS:

I[IP6 1. CdopmupoBaHHOCTh TpeACTABICHUI © pOJN
U MecTe (PU3MKH M acTPOHOMHHM B COBPEMEHHOM Hay4dHOH
KapTHHE MHpa, O CHUCTeMooOpasyromieil poilu (U3MKH B
Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJNOTMH, O BKIaJe POCCHUHCKHUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pPa3BUTHE HAYKH;
TIOHUMaHHe (PH3NIECKOH CYIITHOCTH HAOMIOJaeMBbIX SBICHUH
MHKpPOMHpa, MakpoMHpa M MeraMHpa; MOHUMaHHE PpOIH
aCTPOHOMHHM B TPAaKTHUYECKOM HEATENBHOCTH 4YellOBeKa M
adbHeHIIeM HayYHO-TEXHUIECKOM Pa3BUTHH, POTH (PH3NKH
B (OpMHpPOBaHMM Kpyrosopa M  (YHKIHOHATBHOH
TpaMOTHOCTH YeNTOBeKa [UI PEeLIeHHs MPaKTHIEeCKHUX 3a/1a4;
I[IP6 2. Cd¢opMHUPOBAHHOCT, YMEHHH  pacro3HaBaTh
¢duznveckue sBNeHus (TIpoliecchl) 1 OOBSICHITH X Ha OCHOBE
M3yUYEHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsSMOJINHEIHOe JBHKEHHE, CBOOOIHOE TaJeHHe Tell,
IBIDKEHHE 110 OKPY>KHOCTH, MHEPLIMS, B3aUMOJIeicTBHE Tel,
KoslebaTeNbHOe IBHKEHHE, PE30HAHC, BOJTHOBOE IBHKECHUE;
mipPy3us, OpoyHOBCKOE IBHKEHHE, CTPOCHUE )KUIKOCTEH U
TBEPABIX TeJ, M3MEHEHHe o0beMa Tel INpH HarpeBaHHUHU
(oX7maXeHHM), TENJIOoBOE  paBHOBECHE,  HCIApEeHHe,
KOHJIEHCAllUs, IUTaBIeHHe, KpPUCTAJUIM3allUs, KUIICHHUE,
BIIXKHOCTB BO3yXa, CBA3b CPEeIHEH KMHETHUECKON YHEPTUI
TEIUTOBOTO  JABIDKEHHS  MOJIEKyl ¢ aOcomoTHOH
TEMIIepaTypoil, TOBBIIIEHHE JAaBICHHUSA Tra3a TpU €ro
HarpeBaHUH B 3aKPHITOM COCY/IE, CBS3b MEKIY apaMeTpaMu
COCTOSHUSL Tra3a B M30IMpoLEeccax; IJIEKTpH3aIMsd Tel,
B3aUMOJIEIICTBHE 3apsioB, HarpeBaHHe IPOBOJHUKA C

- BJIaACTbH HaBBIKAMHU qu6HO—I/ICCHC,Z[OBaTCJIBCKOI‘;I 1 | TOKOM, BBaI/IMO,Z[CI‘;ICTBI/IC MAarHuToB, 3JICKTPOMarHuTHas
HpOCKTHOI‘;I JCATCIBHOCTH, HaBBIKAMH PaspeliCHUd | THOYKLIHA, ,Z[CI‘;ICTBI/IC MAarHuTHOTO IIOJIA Ha IPOBOAHUK C
HpO6JICM; TOKOM n ,Z[BI/I)KYLLII/II‘;ICSI 3apsam, SJICKTPOMAarHuTHBIC
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- BBIBIATH  TPUYMHHO-CICJACTBEHHBIC  CBSA3H U
aKTyaJTH3UPOBATh 331a4y, BEIJIBUTATh THIIOTE3Y €€ PEIICHHS,
HaXOJMUTh  apryMeHTHl JUI1  JOKAa3aTellbcTBA  CBOMX
YTBEPKICHUH, 3a1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;
- AHAM3UPOBATH TONYUYEHHBIC B XOJe PEUICHHUS 3aaadl
pe3yabTaThl, KPUTHYECKH OICHHUBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHAX;

- yYMeTh TIEPEHOCHTh 3HAHHUSA B TIO3HABATCIEHYIO U
MPaKTHYECKYIO YACTH KU3HENCATEIEHOCTH;

- YMeTh MHTETPHPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obacrTeli;

- BBIIBUTATh HOBBIE HICH, NpEMTaraTh OPHUTHHAILHBIE
MOIXOBI M PENICHHNS;

- TIpOABJIATDH CIIOCOOHOCTE HX HCIOJIB30BaHHUSI B
TMO3HABATEILHON 1 COI_[I/IaJIBHOI‘;I IIPaKTHUKE]

-IIPOABJIATH CIIOCOOHOCTE n T'OTOBHOCTH K
CaMOCTOATCIIEHOMY TIOUCKY MCTOAOB peHICHUA

MpaKTHYECKHX 3a/ad, MPUMEHEHHIO Pa3THYHBIX METOAOB
TIO3HAHHUS;

- CTaBUTb W (OPMYIHPOBAaTH COOCTBEHHBIE 3aJaudl B
00pa30BaTENEHON NEATENIBHOCTH U JKU3HEHHBIX CHUTYalUAX;
BBISBIIATE ~ NPUUMHHO-CIEICTBEHHBIE  CBSI3M W JUIA
J0Ka3aTeNbCcTBAa CBOMX YTBEPKACHUH, 3ajaBaTh apaMeTphl
U KpUTEPHUH PEIICHUs aKTyaTu3upoBaTh 3a/1a4y, BBIIBUTATh
THIIOTE3Y €€ PEeLleHNs, HaXOIUTh apTyMEHTBI;

- aHATM3UpPOBATh TOJYUYCHHBIE B XOJ€ peLIeHHs 3aqayuu
pe3yabTaThl, KPUTHYECKH OLIEHHBaThb MX JOCTOBEPHOCTb,
MPOTHO3UPOBaTh M3MEHEHHE B HOBBIX YCJOBMAX; AaBaTh
OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHMBAaThb MPUOOPETEHHBIN
OTIBIT;

- pa3pabaTblBaTh TUIaH PELICHUS TNPOONEMBI € Y4YETOM
aHaN3a MMEIOLINXCS MaTepHaNbHBIX M HEMaTepHAIbHBIX
pECYpcoB; CTaBUTh TNPOOJNEMBl M 3a/adM, JAOIyCKaloIlhe
aJIbTEPHATHBHBIE pEIICHUS

KoJIeOaHNsT M BOJIHBI, TPAMOJMHEHHOE pacHpoCTpaHEHUE
CBeTa, OTpPaXEHHE, TpelloMIeHHe, HHTepdepeHLns,
midpakist M TOJSApU3aLlUsA  CBETa, [HCIEPCHS CBETa;
dotornmexTpuiecknii  3¢dekT, cBeTOBOoe  JaBleHHe,
BO3HHKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOIOPOAA,
€CTEeCTBEHHasl U HCKYCCTBEHHAs paMOaKTHBHOCTE;

[IP6 3. BnageHune OCHOBOIONATAIONINMH (PUIUUECKUMHI

IIOHATHUAMHU n BCIIMYHUHAMHU, XapaKTECPUIYIOIIUMHA
(1)H3PILICCKI/IC TIPOLECChI (CBHBaHHHMI/I ¢ MCXaHHUYCCKHUM
JABMKCHHUCM, BBaHMO,Z[eI‘;ICTBI/ICM TSI, MCXaHUYCCKHUMHU
KoJIe0aHusIMH n BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIICCTBA, TCIITTOBBIMHA IIpOoLECCaAMMU;

DIEKTPUYECKUM M MATrHUTHBIM TIOJSIMH, DIEKTPUIESCKIM
TOKOM, DIIEKTPOMATHUTHBIMH KONCOAHUSIMH U BOIHAMMU;
ONTHYECKUMH  SBICHHSAMH, KBaHTOBBIMH  SIBJICHHSIMH,
CTpPOCHHMEM aToMa M aTOMHOTO s/pa, PaJlOaKTUBHOCTHIO);
BJaJIcHHE  OCHOBOINOJATaloUMMH  acTPOHOMHYECKUMH
TMOHATHSIMH, TO3BOJSIONUINMH XapaKTepH30BaTh MPOIIECCHI,
MpOUCXOAAIINEe Ha 3Be3[aX, B 3BE3AHBIX CHCTeMaX, B
MEXTaTakTHUeCKOH cpefe; IBHXKEHHE HeOeCHBIX Ted,
SBOTIONHIO 3Be3]1 M BeelleHHOM;

I[IP6 4. BrageHne 3aKOHOMEPHOCTSAMH, 3aKOHAMH
n TeopusMH (3akoH BceMupHoro TsaroteHus, I, II u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MeXaHH4ecKoi
DHEPrHH, 3aKOH COXpaHEHHUS UMITyNbca, IPUHIUI
CYNEPIIO3UITNH CHII, MIPUHIIHTT PaBHONPABHOCTH
WHEPLUHATBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-
KMHETHYECKYI0 TEOpHIO CTPOCHHS BEIECTBA, TIa30BbIe
3aKOHBI, IEPBBII 3aKOH TEPMOIMHAMUKH; 3aKOH COXpaHEeHH
JIIEKTpUYECcKOro 3apsna, 3akoH KymonHa, 3akoH Owma s
y4acTKa IIeTH, 3aKoH OMa AT TOJTHOM AIIeKTpHIecKoH 1eTH,
3akoH J[xoyns - JleHlma, 3akOoH 3JIEKTPOMAarHUTHOM
WHAYKIIMHM, 3aKOH  COXpaHEHWS  DHEepruu,  3aKOH




MPSIMOJIMHEHHOTO  pacmpocTpaHEeHUs CBeTa, 3aKOH
OTpaXeHUs CBETa, 3aKOH TMpPEOMIIEHHS CBETa; 3aKOH
COXpaHEeHHUs PHEePruH, 3aKOH COXpaHEHUS MMITYJbca, 3aKOH
COXpaHEHHUsSl SIIEKTPUUYECKOrO 3apsia, 3aKOH COXpaHEeHHS
MaccoBOT'0 YHcla, MOCTyIaTel bopa, 3akoH palioaKTHBHOTO
pacmanga); yBepeHHOE€  HCIONB30BaHME  3aKOHOB W
3aKOHOMEpPHOCTEeH TpH aHalnuze (U3NUECKUX SBICHUH U
MIPOIIECCOB;

I[IP6 6. BrnageHWe OCHOBHBIMH METOJaMH HAyYHOTO
MO3HAHUS, UCTIOJIB3YEMBIMHU B PU3HKE: TPOBOAUTD MPSIMbIE
KOCBEHHBIE W3MepeHHs (U3NYeckuX BeJIHYMH, BBIOMpas
ONTUMANBHBIN CIIOCO0 M3MEpEeHUsT U UCIOIb3yS U3BECTHBIC
METOIbl OLIEHKH TMOTpelHOCTe H3MepeHUH, NMPOBOIUTH
HCCIIe[IOBaHHE  3aBUCHUMOCTeH  (U3MYECKUX  BEIIMUMH
C WCNOJb30BaHHEM TMPAMBIX U3MEpeHUH, OOBACHATH
MONTyUeHHbIE Pe3YyIbTAThl, HCTIONB3Ys (HU3NUECKHE TEOPHUH,
3aKOHBI U TTOHATHS, U JIeNIaTh BBIBO/IbI; COONIOAATH MpaBHia
0e30IacHOro Tpyaa
MpH MPOBEJEHNH HCCIeOBaHUN B paMKax y4eOHOro
DKCIEPUMEHTa H YIeOHO-HUCCIIeIOBAaTENhCKOMN IeITETbHOCTH
C UCTIONb30BaHNEM (P POBBIX H3MEPUTENBHBIX YCTPOHCTB U
nabopaTopHOTo o0opyaoBaHuUS; copMUPOBaHHOCTh
MpeACTaBICHUI

0 MeTo/IaX MONyYeHHS HayUYHbIX aCTPOHOMUYECKUX 3HAHHH;
IIP6 7. ChopMupoOBaHHOCTb YMEHHs pellaTh pacdeTHBIE
3aJ]a4d C SIBHO 33/IaHHOM (U3MUECKO MOJIENbI0, HCTIONB3Ys
duznueckue 3aKOHEI
W MIPUHITUITBL; HAa OCHOBE aHalli3a YCIOBHS 3a/Jaul BEIOUPATh
$u3NUIeCKy0 MOJENb, BBIACIATh (PU3NUECKHE BETHUHHBI U
dbopMyIbl, HeoOXOmUMBIE IS €€ pelIeHHs, NPOBOIUTH
pacueThl U OLEHHWBATh PeallbHOCTh MONYHUEHHOTO 3HaUeHUS
¢uznUeckoil BEIMUMHBI; pellaTh KadecTBEHHBIE 3a/lauM,
BBICTpanBasi JIOTHYECKH HEMPOTHBOPEUHBYIO  IEMOYKY
paccy)kIeHHH ¢ Omopod Ha W3yUYEeHHBIE 3aKOHHI,




3dKOHOMCEPHOCTH U (1)H3HLICCKI/IC SABJICHUA

OK 02. Ucnoap30BaTh
COBpEMEHHBIE CpeICTBA
TIOMCKa, aHAJIN3a

W MHTepIpeTalun
nHpOpMAaLIUN

1 THGOPMAITHOHHBIE
TEXHOJIOTHH

JUIA BBITIOJIHEHUSA 3a1a4
npodeccnoHaTbHOM
IeITeIbHOCTH

JIMYHOCTHBIE pe3yJbTaThl [OJDKHBI OTpaXaTh B YaCTH
[EHHOCTH HAYYHOTO MO3HAHHS:

- ¢(hOpMHPOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH H OOIICCTBEHHOU
NpPakTHKH,  OCHOBaHHOTO  Ha  JIHAIOTe  KYJBTYp,
CIIOCOOCTBYIOIIETO  OCO3HAaHMIO  CBOETO  MecTa B
MOJMKYIIETYPHOM MHpE;

- COBEPIICHCTBOBAHUE S3BIKOBOH M YUTATENbCKOH KYTBTYPBI
KaK CpecTBa B3aMMOJICHCTBHSA MEXIY JTFOABMH U TTO3HAHHS
MUpA;

MeranpenMeTHble  Pe3yNBTATBI  JIOJKHEI
Osnaznenne YHHUBEPCATEHBIMH
MIO3HABATEIBHBIMH JISHCTBHSAMU:

B) paboTa ¢ nHpopMaIuei:

- BlaIeTh HaBBIKAMH TOJTYYeHWS WHGOPMAIMH U3
HCTOYHHKOB Pa3HBIX THTIOB, CAMOCTOATENEHO OCYIIECTBIIAT
MOWCK, AaHalHu3, CHCTEMATH3AlMI0O W WHTEPIPETAIHIO
HH(POPMAIMH Pa3IHIHBIX BUAOB H (OPM MPEACTABICHHS;

- CO3[aBaTh TEKCTHl B PAa3NUYHBIX (opMaTax C YIETOM
Ha3HaueHNs WHGOPMAINH W LEeNeBOH ayTUTOPHH, BEIOUpas
ONTHMATBHYIO (OPMY TIPECTABICHHS U BH3YaTH3allNH;

- HCTIONB30BaTh  cpelcTBa  MHOOPMAIMOHHBIX W
KOMMYHHKAITHOHHBIX TEXHOJOTHH B pelLIeHIH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPTraHU3alMOHHBIX
3a7ad ¢ COOMOIeHNEM TPeOOBaHWH IPrOHOMHKH, TEXHHKH
0€30TMacCHOCTH, THTHEHBI, pecypcocOepekeHNs, TPaBOBBIX U
THYECKAX HOPM, HOPM HHPOPMALMOHHOH Ge30MacHOCTH;

- BNajeTh HaBBHIKAMH  pacllo3HABaHWS W  3allHTHI
HHpOpMAINH, HHPOPMAITMOHHOH 0€30ITACHOCTH JIHIHOCTH

OTpaXKaTh:
yueOHBIMH

I[IP6 5. VYMeHHe YUYMTBHIBaTH TpaHHULBl TNPUMEHEHUS
U3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepualbHas TOYKa,
MHepIMalibHasl cCUCTeMa OTcdeTa, WACaTbHBIN ra3; MoIelH
CTPOEHHS Ta30B, JKUAKOCTEH M TBEPABIX TeJ, TOUECHHBIN
JIEKTPUUECKHH 3apsaa, sAepHas MOJAENb aToMa, HYKIIOHHAs
MOJENb aTOMHOT'O aapa
NPU PELICHUN (PU3HUECKUX 3a]ad;

IIP6 9. CdopMHpOBaHHOCTE COOCTBEHHOW TO3UIMM TIO
OTHOLIEHHIO K (pr3nueckoi MHpOpMAINK, MoTydyaeMol U3
Pa3HBIX HMCTOYHHMKOB, YMEHMH MHCIIONB30BaTh LH(POBEIE

TEXHOJIOTHHI s TIOHCKa, CTPYKTYPHPOBaHUS,
MHTEpNpEeTallud M TPeACTaBIeHUs Y4eOHOH M Hay4dHO-
MOy pHOH MH(pOPMALIUH; pa3BUTHE YMEHUH

KPUTHYECKOT0 aHaIH3a MoyuyaeMoil HH(popMaIiu

OK 03. IlmaHupoBath
U peaJn30BbIBAThH
cOOCTBEHHOE
npodeccHoHaTBHOE

JINYHOCTHBIE PE3YILTATEL HOJKHBI OTpaXaTb B YaCTH
AYXOBHO-HPaBCTBEHHOTO BOCITUTAHUA:

- CIOCOOHOCTH OLICHUBATh CHUTyallUl0O W TIPpHUHHUMATH
OCO3HAHHBIC PCIICHUA, OPHUCHTHUPYACH Ha MOPAJIbHO-

IIP6 9. CdopMHpOBaHHOCTE COOCTBEHHOM TMO3UIMM TIO
OTHOILEHHIO K (PU3HUECKOH WHPOPMAINH, MOTydaeMOH W3
Pa3HBIX HCTOYHHKOB, YMEHHH WCIIONB30BATh LU(PPOBEIE
TEXHOJOTHH ISt TIOMCKa, CTPYKTYpPHPOBAHHS,
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U IMYHOCTHO®
pa3BHUTHE,
MPEANTPUHAMATETBCKY
10 IeATETBHOCTh

B TpoheCCHOHANEHON
cepe, HCIIOTB30BATH
3HAHHS IO TIPAaBOBOH
1 pUHAHCOBOH
IPaMOTHOCTH

B Pa3IMIHBIX
’KM3HEHHBIX CHTYAITHIX

HpPaBCTBCHHLBIC
U IICHHOCTH,
-OCO3HAaHHUEC JIMYHOI'O BKJad B IIOCTPOCHHUC YCTOI‘;I‘II/IBOFO
Oymyrmero;

HOPMBI

MeTtanpeaMeTHble  pe3yibTaThl  TOJMKHBI  OTPaXKaTh:
OsiageHne YHUBEpCATbHBIMH PETYISATUBHBIMU
NENUCTBUSIMHA:

a) caMOOpraHU3aIIHs:

- CaMOCTOATENBHO  OCYIIECTBISATH  IO3HABATEILHYIO
NeSTeIbHOCTh,  BBIABIATH  MPOOJNIEMBI, CTaBUTh U

¢bopMynHpoBaTh COOCTBEHHBIE 33/ladl B 00pa3oBaTeNbHOM
NEeSTETBHOCTH U )KU3HEHHBIX CUTYALMX;

- CAMOCTOATENBHO COCTABIIATH IUTAH PEILEeHUs MPOOIEMBI C
yueToM UMEIOILHXCS pecypcos, COOCTBEHHBIX
BO3MO>KHOCTEN

U TIPeATIOUTEHHIH;

- JaBaTh OLICHKY HOBBIM CHUTYAIIM;

CIMOCOOCTBOBATh (POPMHPOBAHHIO U MIPOSBICHUIO HIMPOKOH
SPYAMLMN B pasHBIX O0ONacTAX 3HaHWI, TOCTOSHHO
MOBBIIIATE CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHB;
0) CaMOKOHTPOIIb:

MCTIONB30BATh NMPHEMBI peIeKCHH [T OLEHKH CHTYalluH,
BBIOOpa BEPHOTO PELICHMNS;

- YMeThb OLICHMBaTh PHCKH M CBOEBPEMEHHO TNPHHUMAThH
pelLeHus

110 UX CHIDKEHHUIO

MHTEpNpETallud M TpPeACTaBIeHHs Y4eOHOH M Hay4dHO-
MOy pHOH MHpOPMALINH; pa3BUTHE YMEHUH
KPUTHYECKOT0 aHaIH3a MojlyuyaeMoil HH(popMaIiu

OK 04. O¢p¢pexTuBHO
B3aMMOJICHCTBOBATh
" paboTathb

B KOJUTEKTHBE U
KOMaHIe

JINYHOCTHBIE PE3YILTATEI HOJLKHBI OTpPaXaTb B YaCTH
LIEHHOCTH HAYYHOT'O ITIO3HAHHUA:

-OBNIaiecBaHNe  HaBBIKAaMH  y4eOHO-HCCIeIOBaTebCKOM,
MPOEKTHOMN

Y COLMAJIBHOMN MeITEILHOCTH,

MeTtanpeaMeTHple  pe3yibTaThl  TOJMKHBI  OTPaXKaTh:
OsiageHne YHUBEpCaTbHBIMH KOMMYHHKaTHBHBIMH
NEUCTBUSIMHA:

I[IP6 10. OsmageHue yMeHMAMH paboTaTb B TpyIIe
C  BBIIOJHEHHEM  PA3MUYHBIX  COLMAIBHBIX  pPOJIEH,
TUTaHUPOBaTh pabOTy IPpyNIIBl, pallMOHAIBHO paclpeeiTh
NeATeNbHOCTh B HECTaHIAPTHBIX CUTYaIlMSAX, aJeKBaTHO
OLIEHMBAaTh BKJIAJ KaXIOTO0 M3 YYacTHHKOB TpYNIBl B
peleHne paccMaTpiBaeMoi MpooIeMbl
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0) coBMecTHas JIesTeIbHOCTh:

- MOHUMATh M UCTIOB30BaTh MPEHMYIIECTBA KOMaHTHOH

W MHIUBUIYAILHOU pabOTHI;

- BBIOMpATh TEMAaTHKy W METOABI COBMECTHBIX JACHCTBHH C
YUETOM OOIINX HHTEPECOB U BO3MOKHOCTEH KaKIOTO WiIeHA
KOJIJIEKTUBA;

- IIpUHUMATH neian COBMECTHOI ACATCIIBHOCTH,
OpPTaHHU30BHIBATDH
H KOOPAWHHUPOBATH ,Z[CI‘;ICTBI/I}I o ¢©¢ JOCTHKCHHIO:.

COCTABJIATh TUTaH JEHCTBUH, paclpeAeNsaTh POM ¢ YHETOM
MHEHMH YYacTHHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOM
paboThI;

-OLIEHMBATh KaueCTBO CBOETO BKJIAZa M KaKJOTO YHacTHHKA
KOMaHIbl B OOMMH pe3ynbTaT 1O pa3pabOTaHHBIM
KpUTEPHIM;

-TIpe/araTh HOBBIE NMPOEKTHI, OLEHUBATh MJEH C TMO3ULIUH
HOBM3HBI, OPWUTMHAIBHOCTH, TPAKTHUYECKOW 3HAUMMOCTH;
KOOpPAMHUPOBATh

U BBIIOJTHATH paboTy B YCIOBHSX peallbHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJIEHCTBHS;

-OCYLIECTBJIATh TO3UTHBHOE CTpaTerHUecKoe TOBEACHUE
B Pa3MUYHBIX CHTyallUiX, MpOSABIATh TBOPYECTBO U
BOOOpaXEeHHE, OBITh HHULIMATHBHBIM.
Osnanenue YHHBEpPCATbHBIMU
NENUCTBUSIMHA:

T') IpUHATHE ce0sl M IPYTHX JIOACH:

- MPUHMMAaThb MOTHUBBI M apryMeHTHl APYTUX JIOAEH TNpH
aHaJIN3€e Pe3yJIbTAaTOB ACATEIEHOCTH

PETYIATHBHBIMHU

OK 05. OcyuiecTBasTh
YCTHYIO U THCHMEHHYIO
KOMMYHHKAITHIO

Ha ToCyJJapCTBEHHOM
a3e1ke Poccniickoi
Ddenepallii ¢ yUeTOM

JINYHOCTHBIE PE3YILTATEL HOJIKHBI OTpaXaTb B YaCTH
OCTCTUYCCKOI'O BOCIIMTAaHHUA:

- J3CTETHYCCKOC OTHOUICHHUC K MHPY, BKIIHOYAAd SCTCTUKY
6LITa, HAaYYHOT'O U TEXHUYCCKOTI'O TBOPUCCTBA, CIIOPTA, TPyAad
n O6H_[CCTBCHHLIX OTHOLHCHI/II‘;I;

B 00JIaCTH TIATPUHOTHYICCKOT'O BOCIIMTAHUA ITPOABJIATE!:

I[IP6 1. CdopmMupoBaHHOCTh TpEACTABICHUN © pOJH
U MecTe (PU3MKH M acTPOHOMHHM B COBPEMEHHOM Hay4dHOH
KapTHHE MHpa, O CHUCTeMooOpasyrolieil poilu (U3MKH B
Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJNOTMH, O BKIaJe POCCHUHCKHUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B Pa3BHUTHE HAYKH;
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0coOeHHOCTEH
COIIHATIBEHOTO

U KyJBTYPHOTO
KOHTEKCTA

-IEHHOCTHOE OTHOLICHUE K T'OCYHNAPCTBECHHBIM CHUMBOJIAM,
HCTOPUYICCKOMY H IIPUPOAHOMY HACICAUIO, ITaMATHUKAM,
TpaduludM HaApOIOB POCCI/II/I, JOCTHIKCHUAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYHAE:

MeTtanpeaMeTHble  pe3yibTaThl  TOJMKHBI  OTPaXKaTh:
OsiageHne YHUBEpCaTbHBIMH KOMMYHHKaTHBHBIMH
NENUCTBUSIMHA:
a) ob1eHme:

- OCYIICCTBIATH KOMMYHHUKAIIUH BO BCEX C(bean JKH3HHU,
- PasBCPpHYTO H JIOTHYHO H3JIaraTb CBOK TOUYKY 3pCHHUA
C UCITOJIL30BAHUEM A3BIKOBLIX CPEACTB

TOHUMaHHe (PH3NIECKOH CYIIIHOCTH HAOMIOJaeMBIX SIBIECHUH
MHUKpPOMHpa, MakpoMHpa M MEraMHMpa; MOHHMaHHE PpOIH
aCTPOHOMHHM B TPAaKTHUYECKOH EATENBHOCTH YelloBeKa M
adbHeHIIeM HayUHO-TEXHUIECKOM Pa3BUTHH, POTH (PHINKH
B (OpMHpPOBaHHMM Kpyrosopa M  (YHKIHOHATBHOH
IPaMOTHOCTH YeJIOBeKa [UI PellieHHs MPaKTHIECKHX 3a1a4

OK 07. CopelicTBoBaTh | JIMUHOCTHBIE pe3ynbTaTBl AOKHBI OTpaxarb B dacTu | [[IP6 8.  CdopMmHupoBaHHOCTE  yMEHHMS  NIPUMEHSTH
COXPaHEHHIO HKOJIOTHYECKOTO BOCITUTAHUSL: MOTYYEeHHBIE 3HAHUS ATl OOBSICHEHHS YCIOBUI NPOTEKaHUS
OKpY>KaloIlle! cpenbl, - cpopMHUPOBAaHHOCTH  DKOJOTMYECKOH  KYJIBTYpPHI, | (PU3HIECKUX SBICHUN B npupose
pecypcocOepekeHHIo, | TTOHUMaHHe BITMSTHUSA COLMATBHO-Y)KOHOMHYECKUX | U st TPUHATHUSL MPAaKTUIECKUX peleHnH
MPUMEHATH 3HAHUS MIPOLIECCOB HAa COCTOSTHUE MPUPOAHOM U COLMANBHOM Cpelibl, | B TIOBCEIHEBHOM >KM3HM M obecreueHHs] Oe30MacHOCTH
00 M3MEHEHUH OCO3HaHME TJIOOANBHOTO  XapakTepa  SKOJOTMYECKHX | MPH OOpalleHHH ¢ OBITOBBIMHM MPHOOPAMH M TEXHUIECKUMHU
KJIMMaTa, IPUHLIMITEI npodem; YCTpPOHCTBAMHU, COXPAaHEHUS 3I0POBbSI M COOIIIOJCHUS HOPM
OepeKITMBOTO - IUIAaHUPOBaHHE W  OCYIUECTBIEHHE JEHCTBHII B | DKOJOTMYECKOTO TOBEAEHHS B OKpyXalollell cpere;
MIPOU3BOJICTBA, OKpY’Kalollel cpelie Ha OCHOBE 3HAHUA IieNiel YCTOHYMBOTO | IOHUMaHWe HEOOXOOMMOCTH TPUMEHEHUS TOCTH)KEHUH
3 PEeKTHBHO Pa3BUTH YeTOBEUECTBA; bu3NKI " TEXHOJIOTHH
IEeHCTBOBATh aKTUBHOE HENpUATHE JACHCTBHH, TNPHHOCAIMX Bpel | AN palMOHATBEHOTO MPUPOAOTIOIB30BAHUS

B Upe3BbIYaITHBIX OKpY’KarolleH cpene

CUTYalMIX

IIK 2.1. Pa3zpabaTeiBaTh | Pa3BuTHE HaBBIKOB JIOTHYECKOTO M aHAIMTHYecKoro | BmageHne  wmeromamu — pu3Mueckoro  MoAeTHpOBaHMSA
TpeOOBaHNUS K MBILUTEHUS; MPOIIECCOB U ABICHUH;

pOrpaMMHBIM ®opMHpOBaHHE YMEHMH BBIABIATH 3aKOHOMEPHOCTH U | YMEHHE  MCIONB30BaTh  (PM3MYECKHE  3aKOHBI  JUIS
MOJYJISIM Ha OCHOBE CTPOUTH NPUYMHHO-CIEICTBEHHBIE CBA3H; o0ocHOBaHMS ~ TpeOOBaHMH K  (PYHKIMOHAJIBHOCTH

aHalln3a MPOEeKTHON 1
TEXHUUECKON
JTOKYMEHTAIIN

CrnocoOGHOCTE paboTaTh ¢ aOCTPaKTHBHIMH TOHATHAMH H
MOJICTISIMH;
YMeHne aHaTu3upOBaTh U 0000IIaTh HHPOPMAIIHIO.

MPOTrpaMMHBIX MOAYJIEH;

HaBelku QopManmsalyi pealbHBIX TPOLECCOB B BHIE
MaTeMaTHYECKUX U (PU3HUECKUX MOJENeH;

CnocoOHOCTh TPHUMEHATh (PU3HMUECKHUE TPUHIMIBI IS
TOCTPOSHHS TEXHHUECKOH TOKYMEHTALNH.
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IIK 3.2. BEITTOTHATE
Mpolecc U3IMEPEHUS
XapaKTePUCTHK
KOMIIOHEHT
MPOrpaMMHOTO
MPOIYKTA ISt
oTpeneNeHus
COOTBETCTBHUA
3aJJaHHBIM KPUTEPHIIM

Pa3BuTHe aHAIMTHYECKHUX CIIOCOOHOCTENH;

®opMHpOBaHHE YMEHHH TPOBOJWTH HKCIICPHMEHTHl U
HaOIIONEHHUS;

HaBbiky TOUHBIX H3MEPEHHH W pabOTHI ¢ TPHOOpaMu;
YMeHHe aHATH3UPOBATh U HHTEPIPETHPOBATE TaHHBIE.

Brnanenne MeTomaMM M MHCTPYMEHTAMH  U3MEpPEHUS
(U3NUECKUX BETHYUNH;

VYMeHHe TpoBOANTH JIa0OpAaTOPHBIE HKCIEPHUMEHTHI €
nocienymoueil 0opaboTkoil pe3ynbTaToB;

HaBbIKM OLIEHKH TOYHOCTH U TMOTPELUTHOCTH U3MEPEHUH;
CrnocoOHOCTh MPUMEHATE (PH3NUECKUE METO/IBI AT aHAIH3a
XapaKTePUCTHK KOMIIOHEHTOB IPOrpaMMHBIX "
TEXHUYECKHX CHCTEM.

[IK 5.7. IIponsBoauTh
OLIEHKY
HH(OPMALIMOHHON
CHCTEMBI IS
BBISIBJICHUS
BO3MO>KHOCTH €€
MOJIEPHU3ALNI

Pa3BuTHE KPUTHHUECKOTO MBIIIIICHNUS;

dopMupoBaHNe YMEHNH aHATH3UPOBATH CIOKHBIE OOBEKTHI
U SBJICHUS C Pa3TUYHBIX TOYEK 3PCHNUS;
HaBpIkH  caMOCTOATENEHOTO — TOMCKa U
nH(pOpMaIINH;

VYMeHue nenath 000CHOBaHHBIE BBIBOIBI.

00paboTkn

Branenne wmetomaMu (U3MHUECKOTO aHAM3a W OIECHKH
(YHKIIMOHHPOBAHHS CHCTEM;

VMeHHe BBIBIATH (PU3MHIECKHE MApaMETpPhI, BIHSIONINE Ha
3¢ dEKTUBHOCTD padOThI CHCTEM;

HaBeikn wcnonp3oBaHug (QU3HYECKUX TPUHIMIIOB  UTS

MOMCKa  TyTell  ONTHMMH3aLMHM M MOJAEPHU3ALUHU
MH(POPMALIMOHHBIX CHCTEM;
CnocoOHOCTB pa3pabaThIBaTh MPEUTOKEHUS o

COBEPILICHCTBOBAHNIO TEXHHYECKHX PEIICHHH C Y4eTOM
¢buznuecKkux GpakTopos.
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2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIBHOI
JUCHUILIAHBI

2.1 O0bemM TUCHMIUIUHBI B BHABI Y4e0HOH padoThI

Bup yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTenbHOI NPOrpaMMbl THCHUTLIHHBI 144

OcHoBHOE coaepxaHue 112

B T.4.

TEOpPETHUECKUE 3aHITUS 86

nabopaTopHBIE 3aHATHS 26

IIpodeccuonanbHO opueHTHPOBAHHOE coiepKaHMe (colep:KaHue 1

NPHUKJIAXHOTO MOIYJIA)

IpomeixkyTounasi atrecTanus (11 depeHINPOBAHHBIN 3a4eT) 2




2.2. TemaTu4ecKHui IJIAaH H cOAePKaHUe TUCUMILIMHBI «DU3UKa»

Haumvenosanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Marepuasia (OCHOBHOE U NIPO(ecCHOHAIBHO OPHEHTHPOBAHHOE),
JJa00paTOpPHBIE H NPAKTHYECKHE 3aHATHS, IPUKJIAXHON MOXYJ/Ib (IPH HAJTHYHH)

O0BeMm
yacoB

dopmupyeMble
KOMITeTCHIIHH

1

2

4

Pasnen 1. ®u3nka u MeTOAbl HAYYHOTO MO3HAHMS

Tema 1.1
BBeaeuie

Coaep:xanue y4eOHOI0 MaTepuaJia

®u3suka - Hayka 0 npupone. Haydynsle MeTo1bI IO3HAHKS OKPY’KAKOILEro Mupa. Ponb 3kcriepumenTa u
TEOPUHM B IpoLEcce MO3HAHUS NPUPOABL. DKCIEpHUMEHT B ¢usuke. MoaenupoBaHue (HU3NYECKUX
SBJIEHUN U nipoueccoB. Hayunelie runoressl. @u3ndecKue 3aKOHbI U TEOPUH. | paHULIBI IPUMEHUMOCTH
¢busnyeckux 3akoHoB. [IpuHuun coorBeTcTBUA. POb U MecTO QU3KKHN B POPMUPOBAHHH COBPEMEHHOM
HAay4YHOH KapTHHBI MUPA, B IPAKTUYECKON ACATEIILHOCTH JIHOACH

OK 03
OK 05

Pasznen 2. Mexanuka

Tema 2.1
Kunnematuka

Coaep:xanue yueOHOTro MaTepuaa

Mexannueckoe aBWKE€HHE. (OTHOCHTEIBHOCTH MEXAHMUYECKOTO JABMXKEHMA. Cucrema oTcdera.
Tpaexropusi. Ilepemerienne, cKkopocTb (CpelHsis CKOpPOCTb, MIHOBEHHAsl CKOPOCTb) U YCKOPEHHE
MaTEpHaJbHOM TOYKHM, MX IPOCKIMH Ha OCH CHCTEMBI KOOpAHMHAT. CIOXKEHHE IEpEMEINCHUN U
CIIO)KEHHE CKOpocTell. PaBHOMEpHOE M PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE nBMXKeHHE. ['paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHA, IIYTH M TEPEMEIICHUS MaTEpHaIbHOM TOYKH OT
Bpemenu. CBoOoaHoe majeHue. YCKOpeHue cBoOoxHOro mnaneHus. KpuBonmHEHHOE IBHKCHHE.
JIBrkeHHEe MaTepuanbHOM TOYKH MO OKPYKHOCTH C MOCTOSTHHOM MO MOAYJIO CKOPOCTBIO. YTJIOBas
CKOpPOCTb, JMHENHas ckopocTh. Ilepuon u yacrora obpamieHus. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.
TexHuuyeckne ycTpolcTBa M IPaKTHYECKOE IPUMEHEHHUE: CIIHIOMETP, ABM)KEHUE CHApsIOB, LIEIHBIE U
peMEHHBIE IIepeaadn

HpaKTI/I‘IeCKI/IC 3aHATHA

IIpakTuueckue padoOTHI:

N3mepenue MraoBeHHOW ckopocTu. MccnegoBanue COOTHOIIEHUS MEXAY HyTAMHU, NPOHACHHBIMHU
TEJIOM 3a IOCJICIOBATCILHBIC PABHBIC MPOMEKYTKH BPEMCHU MPHU PABHOYCKOPEHHOM JBHXXCHUH C
HaYyaJIbHOM CKOPOCTBIO, PAaBHOM HYJO. M3yueHHe NBM)KEHHA [IapuKa B BA3KOH KUJAKOCTH. M3yueHue
JBUKCHISI T€Ia, OPOIICHHOT'O TOPH3OHTAIBHO

Tema 2.2
JInnamuka

Coaep:xkanue y4eOHOI0 MaTepuaJa

IIpunnun or"ocurensHocTH [amwes. Ilepsbiil 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [lpunnun cynepnosunun cuii. Bropoit 3akoH HeroToHa 47151 MaTepuaIbHOM TOYKU B

OK 01
OK 02
OK 04
OK 05
OK 07

K 2.1, TIK 3.2,
TIK 5.7
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unepuuansuoit cucreme orcuera (MCO). Tperuit 3axon HpioToHa s MaTepuanbHbIX TOYCK. 3aKOH
BCeMUpPHOTrO TArorenus. Cuna Tshkectu. [lepBas kocMuyeckas ckopocTs. Cuna ynpyroctu. 3akoH I'yka.
Bec tena. Tpenue. Buinl Tpenus (11okosi, ckoibxeHusi, kaueHust). Cuiia tpenust. Cyxoe tpenue. Cuiia
TPEHMsI CKOJBXKEHHUS W cuiia TpeHus nokos. KoapounueHnt tpeHus. Cuna CONPOTUBIEHHUS TNPH
IBMKCHUM TeNla B JKUAKOCTH WM Tasze. [locTymarenbHoe M BpamaTelbHOE ABMXKCHHE aOCOIIOTHO
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTENbHO OcH BparieHus. Ilnedo cumbl. YcnoBus paBHOBecHs
tBepporo tena B MCO. TexHuueckue ycTpoHcTBa M IPaKTUUYECKOE IPHUMEHEHHE: IOALIUIIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB

IIpakTryeckue 3aHsATHs

IIpakTudeckue pabOTHI:

N3yyenne nemxeHus Opycka 1o HAKIIOHHOW TUIOCKOCTH MO/ ICHCTBHEM HECKOIBKHUX CHIL
HccnenoBanue 3aBUCUMOCTU CHJT YIPYTOCTH, BOZHUKAIOIIUX B Ae)OPMUPOBAHHON MPYKUHE U
pEe3UHOBOM 00pa3Iie OT BEIHYHHBI UX AedopMariu

JlaboparopHbie 3aHITUA

JlabopartopHas padota 1. ccrnemoBanre yCIOBHI paBHOBECHS TBEPIOTO Tea, UMEIOIIETO OCh
BpallcHus

Tema 2.3
B3aKOHbI
COXpaHEHHS B
MEXaHUKE

Coaep:xanue y4eOHOI0 MaTepuaJia

Mexanmnueckass padora um MouHOcTh. Kunernueckas sueprus. [loreHuumanbnas >HEprus. 3aKkoH
COXPaHEHHsI MeXaHU4eCcKoH sHepruu. PaboTa cuibl TSHKECTH U cuilbl yIpyrocTH. [ IpuMeHeHne 3akoHOoB
coxpanenud. Mcronp3oBanue 3aKkOHOB MEXaHWKH U OOBSICHEHUS ABIXCHHS HEOCSCHBIX TEJN W AJS
Pa3BUTHSI KOCMHUYECKHX UCCIEAOBAHUN, TPAHUIIBI MPUMEHHUMOCTH KJIACCUYECKON MeXaHUKHU. MImynse
MaTepUaIbHOU TOUKY (Tela), CHCTEMBl MaTepUAJIbHBIX TOYEK. MMy IbC CHIIBI M U3MEHEHUE UMITYJIbCa
Tena. 3akoH coxpaHeHus ummnysbca B UCO. PeaktuBHOe npuxenue. Pabora cruyibl. MOITHOCTE CHIIBL.
Kunernueckasi sHeprus marepuanbHOM Touku. TeopemMa 00 M3MCHEHMH KHHETHYCCKOH 3HEPTUH.
IlorenuumaneHass osHeprud. lloTeHuuanbHas SHEPrusi yopyro AeGOpMHPOBAaHHOW NPYKUHBI.
INorenmuaneHast SHEpTHst Tena BOMM3M MOBEpXHOCTH 3eMid. [loTeHIHAIbHBIC W HENOTCHIHMAIBHEIC
cuiibl. CBA3b PabOTHl HEMOTEHUHUANBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOH SHEepruu CHCTEMBI Tell.
3aKoH COXpaHEHMsI MEXaHMYECKON PHEPIUM. YIIPYIHE U HEYIIPYTHE CTOJIKHOBEHHUS

HpaKTI/I‘{eCKI/Ie 3aHATHA

[IpakTHyeckune pabOTHI:

N3ydenue CBSA3M CKOPOCTEH TeN HpH HEynpyrom ynape. lcciemoBanue CBA3M pabOTBI CHJIBI C
U3MEHEHNEM MEXaHUYECKOW YHEPTHH Tena.

TexHn4eckue yCcTpoHCTBa M NPAKTHYECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, NPYKUHHBIA IMHCTOJET,
JBUKEHNE HCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

16



Hcnons3oBanne 3aKOHOB MEXaHUKH JJIsL 0OBSICHECHHS JABMKCHHA HeOeCHBIX TCH U AJI pa3BUTHUA
KOCMHYCCKUX HCCHGHOB&HHﬁ, rpaHulbl IHIPHUMCHHUMOCTH KJJaCCHYEeCKOH MEXaHHUKH. I/IMI/ITaHI/IH
HEBCCOMOCTH

JlaboparopHbie 3aHITUA

JlabopartopHas padota 2. Mccnenopanue CBA3M pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHMUECKOW DHEPTUH
TeJa Ha IPUMEPE PACTSDKCHHS PE3UMHOBOTO JKI'YTa

Pasznen 3. MoJiekyisipaast Qu3nKa U TEPMOJAMHAMUKA

20

Tema 3.1
(OCHOBEI
MOJICKYJISIPHO-
KHHETHYECKOH
TCOPUHN

Coaep:xanue yue0HOro MmaTepuaJa

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM M UX OMNBITHOE OOOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapaktep ABWKCHHS W B3aUMOICHCTBUS YACTHIl BCIICCTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TeJl U OOBSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE ITHX
Mozeneit. Macca u pasmepsl Monekyl. KonuuectBo BeuecrBa. Ilocrosnnas Asoranpo. TeruioBoe
paBHOBecue. Temmneparypa u ee usMepenue. Illkana remneparyp Lenbcus. Moaens uaeanbHOro rasa.
OcHoBHOC ypaBHEHHE MOJCKYJSPHO-KMHETHUECKOW TCOPHH HACATBHOrO rasza. AOcomroTHas
TeMIlepaTypa Kak Mepa CpeJlHeH KWHEeTHYECKON JHEPIHH TETUIOBOIO JIBMKEHMS dacTHll rasa. Illkxama
temueparyp Kenbsuna. ['azoBble 3akoHbl. YpaBHeHue Menpeneesa-Knaneiipona. 3akon JlanpToHa.
M3onpoueccs B HI€alIbHOM rase ¢ OCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe npeactaBieHne
U30IPOLIECCOB: N30TEpMa, M30X0pa, n300apa. TeXHUUeCKnue yCTpoHCcTBa H MPAKTHYECKOE TPUMECHEHUE:
TEPMOMETP, OapoMeTp

IIpakTruecKue 3aHATHs

IIpakTudeckue padotel: M3mMepeHne Macchl BO3ayxa kiaccHOW komHare. McciaenoBanue 3aBUCUMOCTH
MKy NapaMeTpaMu COCTOSHHS Pa3peKCHHOTO ra3a

JlabGoparopHbie 3aHITUSA

JlaGoparopuas pabota 3. M3yuenue 01HOrO U3 U30MPOLIECCOB

Tema 3.2
(OCHOBLI
TEePMOIHHAMHKHN

Coaep:xkanue y4eOHOI0 MaTepuaJa

Buyrpennsist sueprus. Pabora u Ttemmomnepenada. KonmmdecTBO TEIIOTHL. YpaBHEHHE TEIUIOBOTO
6ananca. [leppoeHauano TepMoauHaMHKH. AnHabaTHBIN npouecc. Bropoe Hauamo TepMOAMHAMHKU.
Temtoseie puratenu. KITZ TeruioBoro asurarens. Oxpana nupupo/sl. TepmoanHaMudeckas cucrema.
BHyTpeHHsIs1 SHEprHs TEPMOAMHAMHYECKOW CUCTEMBI U CIIOCOOBI €€ M3MEHEeHNs. KoInuecTBO TemoThl
u pabora. BHyTpeHHSS 3HEpruss OIHOATOMHOTO HJICAILHOTO Tasza. Buasl Teruionepenayu:
TEIUIONPOBOAHOCTD, KOHBEKLINS, U3JTyUeHHE. Y 1eNbHas TEMIOEMKOCTD BellecTBa. KonnuecTBo TemIoTs!
npu rtemwronepexaye. llousitue 00 aamabarnom mnpouecce. IIepBbId 3aKOH TEPMOAHHAMHKH.
IIpuMeHeHMe mepBOro 3aK0Ha TEPMOJUHAMUKH K H3ompoueccaM. I'paduueckas uHTepnpeTanns padoThl
raza. Bropoii 3akon tepmoauHamuku. HeoOpaTtumocTts mpoueccoB B npupojie. TerioBble MallnHbI.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.1, 11K 3.2,
I1IK 5.7
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Ilpunuuns!l  aeiictBust TerwuioBbiX MamuH. IIpeoOpazoBaHusi 3HEpPIMHM B TEIUIOBBIX MallMHAaX.
Koaddunuent nmonesnoro aeiictBus terioroit MamuHel. [{ukn KapHo u ero koaddUIMEHT MOJE3HOTO
JICUCTBUS. DKOJIOTHYCCKHE MPOOIEMBI TEIJIOIHEPTETUKU. TEXHHUCCKUE YCTPOWCTBA U TPAKTHIECKOE
MpUMEHEHHe: JIBUTraTe]lb BHYTPEHHEro cropaHusi, ObITOBOH XOJIOAUIBHUK, KOHAUIIHOHED

JlabopaTopHble 3aHATHS 2
JlabopaTtopHas pabota 4. VIzMepenue yneapHON TEMIOEMKOCTH

Tema 3.3 Coaepixkanue y4eOHOro MmarepuaJia 4

ArperatHble ITapoo6pazoBanue u koHAeHcanus. Vicnapenue u kunenue. AGCOMIOTHAS U OTHOCUTENbHAS BIAXKHOCTb

COCTOAHMA Bo3ayxa. Hacelmenusiii map. YienpHas TEIUIOTa MapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIICPATyphbI

BELICCTBA U KUIleHUs oT AasieHus. TBepaoe teno. Kpuctamnuueckue u amopgHsle Tena. AHU30TPOIHMS CBOHCTB

(aszosrie kpuctaiioB. JKuukue xpucrauisl. CoBpemeHHble Marepuaibl. [DiaBieHue W Kpucraaiuzauus.

[1EPEXOBI VY aenpHas Temora mwasneHus. Cyonumanys. YpaBHEHHE TEIIIOBOTro OanaHca
IIpakTHyeckue 3aHATHS
IIpakTudeckas pabora: TexHuUeckue yCTpONHCTBA M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETp U
LICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHU I1OJIYUEHHUS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM HHCIIE
HaHOMATEpHaJIOB, H HAHOTEXHOJOTUHU
JlabopaTopHble 3aHATHS 2
JlaboparopHuas pabora 5. OnpepencHue BIAKHOCTH BO3AyXa

Pasznea 4. DaekTpoaMHaMuKAa 28

Tema 4.1 Coaep:xkanue y4eOHOIo MaTepuaJa 8

(DNEKTPOCTATHKA | DJeKTpU3aliisl Tell. DIeKTpUuecKuid 3apsi. JIBa Buaa OSIeKTPHUECKHX 3apsaaoB. [IpoBOAHUKH,
JURJIEKTPUKKA M IIOJYIPOBOAHUKM. 3aKOH COXPAaHEHUs D3JIEKTPUYECKOro 3apsja. Bsaumopneiicrsue
3apsnioB. 3akoH KyroHa. TodeuHslil sreKTpuyueckuil 3apsa. DnekTpudeckoe noje. HampskeHHocTh OK 01
IeKTpUyecKoro 1osid. IIpuHUOUD Cyneprno3uUuu 3JEKTPUYECKUX Ioed. JIMHMK HalpsKEeHHOCTU OK 02
aneKTpuueckoro noist. Pabota cun anekrpocratuyeckoro nois. Ilorenuuan. PazHocTs moTeHIHANOB. OK 03
IMpoBOAHMKK U AMAICKTPUKU B DIICKTPOCTATUYCCKOM I10J€. JMAIEKTpUYECKas NPOHULAEMOCTb. OK 04
DnekTpoeMKocTh. KoHIeHcaTOp. DIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpPA. DHEPTUS 3apsHKEHHOTO OK 05
KOHJICHCATOpa OK 07
[IpakTH4ecKne 3aHATHS
IIpakTryeckne paboThl: M3MepeHHE IEKTPOEMKOCTH KOHaeHcaTropa. TeXHHUYecKHe YCTpOMCTBa U
IIPAKTHYECKOE IMPUMEHEHHUE: JIEKTPOCKOIL, MIEKTPOMETP, DIEKTPOCTATHYECKAs 3aIlNTa, 3a36MIICHUE
WIEKTPOIPHOOPOB, KOHJEHCATOP, KOIMPOBAJILHBIN alapar, CTpyHHbII IPUHTED

Tema 4.2 Cojaep:kanue y4eOHOI0 MaTepUaJia 6
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TTocToSTHHBIH
DIEKTPUIECKUI
ToK. Toku B
PA3TUYHBIX
cpemax

DNEKTPUYECKUH TOK. YCIIOBHS CYILIECTBOBAHMSI JIEKTPHUECKOro Toka. Mcrounuku Toka. Cuila Toka.
IToctoannsiii Tok. Hampsbxkenne. 3akoH Oma A y4dacTKa LENH. DJIEKTPUUYECKOE COMPOTHUBIICHUE.
VYaensHOE conpoTtuBieHue BemecTna. llocienoBarenbHoe, napauienbHOE, CMELIAHHOE COCIMHECHHE
MPOBOJHUKOB. PaboTa snekTpruyeckoro Toka. 3akoH Jxoyns-JleHiia. MomHOCTb 3JIEKTPHYECKOT0 TOKa.
DNEKTPOABMKYIIAsT CHJIa U BHYTPEHHEE COIIPOTHUBIIEHUE MCTOYHUKA TOKa. 3akoH OMa 1yis 1OJIHOI
(3aMKHYTOW) dnexTpudeckoil 1enu. KopoTkoe 3ambikaHue. DIEKTPOHHAS TMPOBOJMMOCTH TBEPJIBIX
METaJIOB. 3aBUCUMOCTH COIPOTHUBIICHMS METAJUIOB OT Temieparypsl. (CBepXIIpOBOIUMMOCTD.
DOnexTpuueckui Tok B BakyyMme. CBOMNCTBA 31eKTpOHHBIX my4koB. [TonynpoBoanuku. CoOcTBeHHAs U
LIPUMECHAsT IIPOBOAMMOCTbL IOJYyIpOBOAHMKOB. CBolicTBa p-n-niepexona. [loaylpoBogHUKOBBIE
npuOOpBl. DIEKTPUYECKHH TOK B pacTBOpPaX M pacIulaBaX 3JIEKTPOIHUTOB. OJIEKTPOJUTHUYECKAs
aucconuanus. JIeKTPOoIn3. DIEKTPUUECKU TOK B raszax. CaMOCTOSITENIbHBIN U HECAMOCTOATEIbHBIN
paspsa. Monnus. [1nazma

IlpakTrueckue 3aHATHs

IIpakTuyeckas padbora: TexHudyeckue yCTpoiucTBa U IPAKTHYECKOE IPUMEHEHUE: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, HCTOYHHUKH TOKa, JIEKTPOHArpeBareIbHble MPHOOPHI, MEKTPOOCBETUTEbHBIE
npuOOPBI, TEPMOMETP CONPOTHUBIICHHSI, BAKYYMHBIN AHOJ, TEPMHUCTOPEI U (POTOPE3UCTOPEI,
TOJIYIPOBOJHUAKOBBIN IHUOJ, TaJIbBAHUKA

JlabopaTopHble 3aHATHS

JlaGoparopnas pabota 6. M3ydenue cMEmIaHHOTO COSAHHEHHUS PE3UCTOPOB.
JIaboparopHas padota 7. 3MepeHune >MeKTpOABUKYILEN CHITbI HCTOYHHUKA TOKA U M0 BHYTPEHHETO
COIIPOTHBJICHUS

Tema 4.3
IMarauTHOE
moJie.
(DJIEKTPOMArHUT
Has HHIYKIIAA.

Conep:xxanue yueOHOIro MaTepuala

IlocrostHHble MarHuTbl. B3aumoaelcTBUE IIOCTOSHHBIX MAarHuroB. MarautHoe mnose. Bekrtop
MAarHuTHOM WHIyKIWH. [IpHHIMN cynmepno3uiMyu MarHUTHBIX noned. JINHMM MarHuTHOM WHIIyKIIWH.
Kapruna MM MarauTHOM MHAYKLMH 110JIS TOCTOSIHHBIX MAarHUTOB. MAarHUTHOE 1IOJIE TPOBOJAHUKA C
TokoM. KapTuHa JMHUI MHOYKIUA MarHUTHOTO MOJS JJIMHHOTO NPSIMOTO MPOBOAHMKA U 3aMKHYTOTO
KOJIbLIEBOT'O IIPOBOJHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumonelicTere 1IpoOBOJAHUKOB C TOKOM.
Cuna Awmnepa, ee Moayie U Hanpaeinenne. Cuia JlopeHna, ee MOAyJlb U HamnpaBieHHe. JIBUXKeHUE
3apsDKCHHONW  YacTWIBI B OAHOPOAHOM MarHuTHOM mojie. Pabora cuner Jlopenma. SBnenue
3JEKTPOMAarHUTHOW HHAYKOWH. [IOTOK BEeKTOpa MarHUTHOM HMHAYKLUMH. OJIEKTPOIABIKYIIAss CHIA
UHIYKIUHM. 3aKOH 7JJIEKTpoMarHuTHOoW wuHaykunu Papajges. Buxpesoe aiiekrpudeckoe IoJIe.
ONEeKTpOABUKYIAsA CHJIA WHAYKIWUW B MPOBOJHUKE, JIBHXKYIIEMCS MOCTYNATENBHO B OJAHOPOJHOM
MarautHoMm niosie. [lpaBuno Jlenua. UaayKTUBHOCTE. SIBiieHHE CAMOWMHIYKLIHU. DIICKTPOIBUKYILAS
CUJIa CAMOMHIYKIMH. DHEPrys MarHUTHOTO MOJIsSI KaTYIIKU C TOKOM. DJIEKTPOMarHUTHOE MOJIe
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IlpaxkTrueckue 3aHATHs

IIpakTnyeckue padoTel: M3yueHrue MarHuTHOIO 110JIs1 KaTYIIKH C TOKOM.
TexHU4yeckne ycTpolcTBa M NPAKTHYECKOE NPUMEHEHME: TIOCTOSIHHBIE MAarHHTHI, DJIEKTPOMAarHUTHI,
3JIEKTPOABUIATEIb, YCKOPUTEIU JJIEMEHTAPHBIX YACTUL, HHAYKIHUOHHAS 11eYb

JlaboparopHbie 3aHITUA

JlabopartopHas pabota 8. VccrnemoBanre AeiCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM
JIaGoparopuas pabota 9. M3yuenue siBIeHus JMEKTPOMATHUTHON MHIYKIMU

Pazgen 5. Kosiedoanus 1 BOJHBI

22

Tema 5.1
Mexaandeckue
151
DIIEKTPOMAarHuTH
Lie KOJIeOaHus

Coaep:xanue yue0HOro MmaTepuaJa

KonebarensHass cucrema. CBoOOmHBIE MexaHMUYecKue KosebaHudA. ['apMoHHYeckne KoaeOaHus.
Iepuon, wacrora, ammuTyaa u ¢asza konedanuil. I[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUi MasTHUK.
VYpaBHeHHe rapMoHHYecKux KoneOanuil. [IpeBpalieHue sHepruy Npu rapMOHHMYECKUX KOIeOaHMAX.
Konebarensusiii kontyp. CBOGOIHBIC 3ICKTPOMAarHUTHBIC KOJCOAHUS B MICAILHOM KO0JIeOATeIBHOM
KOHType. AHANOTHs MEXIy MEXaHHYECKHUMH W OJEKTPOMarHUTHBIMH KoseOaHusMu. Popmyna
Tomcona. 3akoH cOXpaHEeHHs 3HEPrUU B HACATBHOM KojebatenbHOM KoHType. [IpencraBienue o
3aTyXallIuX KojeOaHWsX. BbIHyXaeHHble MexaHuueckue KojeOaHus. Pe3oHaHc. BbIHYXIeHHBIE
IEKTpOMarHuTHele KosiebaHus. IlepemenHbiii Tok. CHHYCOMAAILHBIA IEpEMEHHBINH TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAd. AMIUINTYJHOE H JACHCTBYIOIIEE 3HAYECHHE CHJIBl TOKAa M HaIpPsKEHUS.
Tpancdopmarop. [IpousBoacTBo, nepeaaya U HOTPeOICHUE AEKTPHUUCCKON SHEPIHH. DKOJIOTHYCCKHEC
PUCKU IIPH IIPOU3BOJCTBE DJIEKTPUYECKON »Hepruu. KysbTypa HCIOIB30BaHUA DJIEKTPOOHEPTHU B
IIOBCEIHEBHON KU3HU

ITpakTHyeckue 3aHsATUS

IIpakTryeckue paborsl: MccnenoBanue 3aBUCHMOCTH NIEPUOA MAJBIX KONCOaHUH rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a. TeXHUYeCKre YCTPOMCTBA U MPAKTHUECKOe MPUMEHEHHE: SIIEKTPUUECKUN
3BOHOK, T€HEPATOp IIEPEMEHHOTO TOKA, JIMHUM DJICKTponepe1ay

JlaboparopHbie 3aHITUA

JIaboparopuas padota 10. Mccnenopanne nepeMeHHOTO TOKa B LIEMU U3 ITOCIICI0BATEIHLHO
COEMHEHHBIX KOHACHCATOPa, KaTYIIKH U pe3ucTopa

Tema 5.2

Coaep:xanue yue0HOTro MmaTepuaJa

OK 01
OK 02
OK 04
OK 05
OK 07

K 2.1, TIK 3.2,
TIK 5.7
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MexaHudeckue
14
PIEKTPOMArHUTH
bIe BOJTHEI

Mexanuyeckue BOJHBI, ycioBus pacupoctpadenus. [lepuoa. CkopocTs pacnpocTpaHeHHs W JIMHA
BoJHBIL. [Tonepeunsie n npoaoasHbIe BOIHBL MHTEpdepenus u nudpakuns MEXaHHIeCKUX BOJIH. 3BYK.
Ckopoctb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa. DJIeKTpOMaruuTHBIC BOJIHEL. Y CIIOBHSI
W3IyYECHHS JJIEKTPOMArHUTHBIX BOJH. B3aumHast opueHTtanus Bektopos E, B, v B 3jieKTpoMarHuTHOU
BostHe. CBOWMCTBA 3JCKTPOMATHHTHBIX BOJH: OTPAKCHUE, NPEIOMIICHUE, MOJISpU3anus, TudpaKius,
unTepdepenims. CKOpOCTh MIEeKTpOMarHUTHEIX BOJH. [IIkana snekTpoMarauTHBIX BOJTH. [IpuMeneHue
ANEKTPOMATHUTHBIX BOJIH B TEXHUKE U ObITY. [IpyUHIMIBI pagnocBssu u TeneBuacHus. Panguonokamus.
DNEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAIOIIEH Cpeibl

HpaKTI/I‘I€CKI/Ie 3aHATHA

IIpakTuueckas pabora: TeXHWYECKUE YCTPOMCTBA W MPAKTUYCCKOC NMPUMCHCHHUE: MY3bIKAIBHBIC
HHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTHKAa B TEXHUKE W MEIMIIMHE, pajap, paauoNpHEMHUK,
TEJICBU30p, aHTeHHA, Tenedon, CBY-neup

Tema 5.3
OnTuka

I'eomerpuueckas onruka. [IpsmonuHeliHOe pacpOCTpaHEHUE CBETA B OQHOPOAHOM cpene. JIyd cBera.
Toueunsbrit uctrouHnk cBeta. OTpakeHHe cBeTa. 3aKOHBI OTpakeHUs cBeTa. [TocTpoeHre n300paxeHui
B IUTIOCKOM 3epkaie. IIpernomiienue cera. 3akOHBI TpeloMIICHUs cBETa. AOCONMIOTHBIA MOKa3aTenb
npesnomiieHus. [lonHoe BHyTpeHHee oTpakeHHe. [IpeaenpHbIi yroy NoJHOro BHyTPEHHETO OTPAKEHUS.
Hucnepeusi ceera. CinoxHbli coctaB O6enoro cBerta. L[er. Cobuparomue U paccenBaiolne JIHH3HI
Tonkas nun3a. POKyCHOE PACCTOAHUE U ONTHUYECKas CHiIa TOHKOHU JHH3bIL. IlocTpoeHue n3odpaxxeHuit
B COOMpAIOIINX M PacCCUBAIOIIMX JIMH3aX. DopMynia TOHKOW JTMH3BL. Y BEIWYCHHE, JaBACMOC JINH30M.
IIpenensl npumMeHMMOCTH reoMeTpudeckoil ontuku. BosHoBas ontuka. MHTepdepeHuus cpera.
Korepentubie HCTOUHUKU. Y CIOBHS HAOMIOACHNUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPECHIMOHHON
KapTHHE OT JIByX CHH(]a3HBIX KOTePEHTHBIX UICTOYHHUKOB. JIndpakius ceeta. JludpakiimoHHas pelierka.
VYcioBue HaOMOJNEHUS T[JaBHBIX MaKCMMYMOB I1IpH [1aJ€HMM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
T pakMoHHYo peteTky. [Tongpuzanus ceeta

IIpakTryeckue 3aHsATHS

Ipakruyeckue padorer: Habmonenue aucnepcuu cBera. TeXHUYECKNE YCTPOMCTBA U IPAKTHYCCKOE
IPUMEHEHHE: OUKH, JIyTa, poToannapar, IPOEKUHNOHHBIN annapar, MUKPOCKOI, TENECKOIl,
BOJIOKOHHAS ONITHKA, AH(paKIIHOHHAs PEIICTKA, MOJIIPOUI, TEICCKOII

JlaboparopHble 3aHITUA

JlabopaTtopHas pabota 11. Onpenenenue noxkasaress IPeTOMICHHUS CTEKIa
Jlaboparopuas pabora 12. Mccienoanvie CBOHCTB N300paKCHUIA B JIMH3aX

Pa3znen 6. OCHOBBI clIEHAJILHONH TEOPHUHM OTHOCUTEIBHOCTH

Tema 6.1

| Coaep:xanue yue0HOro MmaTepuaJa

OK 01
OK 02
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(OCHOBBI TEOPUU
OTHOCHTEIBHOCT
12}

I'panuubsl  npUMEHMMOCTH — KJIaccH4ecKoM — mexaHuku. [locrynarsl  CclieHHaNbHOH — TEOPHH
OTHOCHUTEJIEHOCTH: MHBAPHMAHTHOCTh MOAYJISI CKOPOCTU CBETa B BaKyyMe, NPUHLUI OTHOCUTENBHOCTH
OliHmreiHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM UM COKpAIIECHHME [UIMHBI.
OHeprusi W HUMIYJIbC pPEISITUBUCTCKOM wacTHIbl. CBSI3b Macchl € DHHEPIUEH W HUMIYJIBCOM
PEISATUBUCTCKON YacTULIbI. DHEPIHsl IIOKOS CBOOOIHOMN YaCTHULIbI

OK 04
OK 05
OK 07

IIK 2.1, I1IK 3.2,

IIK 5.7

Pasznen 7. KeanToBas pusznka

Tema 7.1
(D71eMEHTEI
KBaHTOBOH
OIITHUKN

Coaep:xanue yue0HOro MmaTepuaJa

®ortonsl. Dopmyna [lnanka cBszu sHepruu (HOTOHA C €ro 4acTOTOW. DHEPrusi U UMITYJbC (HOTOHA.
Otkpeitre n uccnepoanue gporordpdexra. Onbirel A.I'. Cronerosa. 3akonst porodpdekra. Ypasuenue
Onnmreitna s poroddderra. "Kpacnas rpanuna” gorosdpdekra. Janenue csera. Onwiter [1.H.
Jlebenepa. XuMuUecKoe NEWCTBHE CBeTa. TE€XHHYECKHE YCTPOMCTBA M NMPAKTHYECKOE MPUMEHEHHE:
¢dhoTorneMenT, GOTOAATYUK, COTHEUHAsE OaTapesi, CBETOAMO

Tema 7.2
CTtpoeHue aToma

Coaep:xanue yueOHOTro MmaTepuaja

Mogens aroma Tomcona. OneiThl Pezepdopaa mo paccessHuto -vactuil. [Inanerapras monens atoma.
Iocrynater bopa. U3nydenue u nornonieHue (OTOHOB IPH IIEPEX0E ATOMA C OJTHOTO YPOBHS SHEPTUU
Ha apyroi. Bunpl ciektpoB. CekTp ypOBHEH PHEPTrUM aTomMa Boopo1a. BonHOBbIE CBOKCTBA YaCTHLI.
Bonnsl ne bpoitns. KopryckyisipHo-BoiHOBON jayanu3M. CIIOHTaHHOE U BBIHYXKACHHOE M3JIy4YECHHUE.
Judpakius >7€KTPOHOB B KpUCTaIaX. YCTPOMCTBO W NPUHUUN paboThl jazepa. TexHudeckue
YCTpOMCTBA U IIPAKTHUYECKOE IIPUMEHEHHUE: CIIEKTPaIbHbIA aHaIU3 (CHEKTPOCKOIL), JIa3ep, KBAHTOBBIN
KOMIBIOTEP

IlpaxkTrueckue 3aHATHs

IIpaxTudeckas paborta: HabmroneHue nuHel4aToro cnekTpa

Tema 7.3
IATOMHOE PO

Coaep:xanue y4e0HOro MaTepuaJa

DKCINEPUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTb CTPOCHUS sapa. OTKpBITHE paguoaKTUBHOCTH. OTMBITHI
Pesepdopna o onpeneneHuio cocTaBa paaioaKkTHBHOrO usnydeHus. CBoicTBa anbda-, 6era-, ramma-
HU3IIy4eHUs. BiusHue painoOakTUBHOCTH Ha JKHUBbIE OpraHU3Mbl. OTKpBITHE NMPOTOHA M HEWUTPOHA.
Hyxnonnas mopmens simpa [eiizenOepra-MBanenko. 3apsa supa. MaccoBoe uuncio sigpa. M3oromsl.
Anpda-pacnan. OJNEKTPOHHBIH W  TMO3UTPOHHBIM  OeTa-pacmax. ['amMma-usinydyeHue. 3aKkoH
panMOaKTHBHOTO pachajga. JHEPTHs CBA3M HYKJIOHOB B siape. Saepuvie cuibl. Jledekt maccsl sapa.
Anepusie peakuuu. lenenue u cuates saep. SAnepHsid peaktop. TepMosaepHsiil cuaTe3. [IpoGaemsr u
IIEPCIIEKTUBBI SIIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACIEKTh SACPHOM 3HEPIeTUKH. DJIIEMEHTApHbIE
yacTulbl. OTKpBITHE MO3UTpPOHA. MeTonbl HAOMIOACHHS U PETUCTPALMU 3JIEMEHTAPHBIX YaCTHILI.
@DyngaMeHTAIbHBIC B3aUMOACHCTBHS. EAMHCTBO hHU3HYECKON KapTHHBI MHUpa

22



IIpakTrueckue 3aHATHs

[Ipaktrueckue padoTel: Mccieqorannue TpeKoOB 9acTHI] (110 TOTOBBIM GoTorpadusim).
TexHnueckue ycCTpONCTBA M IPAKTHYECKOE IPUMEHECHHE, AO3UMETpP, Kamepa Buibcona, siaepHbIi
peakTop, atToMHas bomba

Pasnea 8. DiieMeHTBI ACTPOHOMMH H ACTPO(PHU3NKH

Tema 8.1
(DJIeMEHTBI
ACTPOHOMHH

1 acTpoHu3HuKH

Coaep:xaHue yueOHOro MaTepuana:

Otanel pa3BuTHS acTpoHoMHM. [IpukiagHOe M MHPOBO33pEHUECKOE 3HadeHHe acTpoHoMuU. Bun
3Be3gHoro Heba. Co3Besnus, ApKUe 3BE3/bl, IUIAHEThI, UX BUAUMOE JBHxkeHHE. CollHEUHast cucTeMa.
ITnanetsl 3emHoOM rpymiel. [InaneTsi-rurantel. Maselie Tena ConHeunoit cuctemsl. Connie, Gpotocdepa
u armocdepa. ConmHeuHnass akTUBHOCTh. Mctounuk sHepruu CoiHIA U 3Be37. 3BE3/bl, X OCHOBHBIC
XapakTepucTuku. Jluarpamma "CHEKTpaJbHBIM KJIacC - CBETUMOCTB"'. 3BE€3Abl  TIJIaBHOU
IIOCJICI0BATEIBLHOCTH. 3aBUCUMOCTD 'Macca - CBETUMOCTD' AJis 3BE3]1 TJIABHOM I10CJICI0BATEIHLHOCTH.
Bnytpennee crpoenue 3Be3a. CoOBpeMEHHBIE TPEACTABICHHS O MIPOUCX0KACHUH U dBoIonny ColHia
U 3B€3. Jrallbl )KU3HU 3Be3/. Mieunslil [1yTh - Hama [Nanaktuka. CriupanbHas cTpykrypa I'anakTuku,
pacnipenenerue 3Be31, raza u nbutd. [lonoxenue n asuxkenne ConHna B ['anaktuke. THUITBI TATAKTHK.
ITnockas u cepuueckas moacuctemsl ['anaktiku. PagroranakTuky u kBa3apel. YepHbIe ABIPBI B A1pax
ranaktuk. Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
Bonboro B3peiBa. PesnmkroBoe msiyuenue. Macwtabuas crpykrypa Bceenennoil. MeraranakTuka.
Hepemennsie npoOiieMbl aCTPOHOMUH

JlabopaTopHble 3aHATHS

JlabopartopHuas pabota 13. HabmoieHnst HEBOOPYKEHHBIM TJIa30M ¢ HCTIOTB30BAHHEM KOMITBIOTEPHBIX
HpI/IHO)KeHI/Iﬁ AJIg OopPCACIICHUA MOJOXKCHHUA H66€CHBIX O6’beKTOB Ha KOHKPCTHYIO HAaTy: OCHOBHBIC
co3Be3qust CeBepHOTO MONTYIIAPHS U SIPKHE 3BE3IBI

OK 01
OK 02
OK 03
OK 05
OK 07

[IpogdeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COAEePKAHNE NPUKIATHOTO MOYJIs1)

32

IIK 2.1, I1IK 3.2,
IIK 5.7

[IpomesxyTouHasi arrectanus (JuddepenppoBannpiii 3a4eT)

Bcero:

144
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3. YCJIOBUS PEAJIA3ZAIIMY TIPOTPAMMBI
OBLIEOBPA30BATEJILHOMI JUCHUAILINHBI

3.1 Tpe6oBaHuss K MHHHUMAJLHOMY MATEPHAIbHO-TEXHUYECKOMY

obecnevyeHn o

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO « marepuanbHO-
TEXHUYIECKOMY 00ecIeueHnI0 y4eOHOTo TIporiecca 6a30BbIil YPOBEHB Kypca (hU3UKH
Ha ypOBHE CPETHETO 00IIIeT0 00pa30BaHMs IOJDKEH N3YJYaThCs B yCIIOBHIX KaOUHETa
(U3UKY WA B YCTOBUSIX WHTETPUPOBAHHOTO KAaOWHETa MPEAMETOB €CTECTBEHHO-
Hay4yHOTO IUKJIa. B kabuHeTe GU3HUKH JOJLKHO OBITH HEOOX0AUMOE JIabopaTOpHOE
o0opynoBaHWE I BBIMMOJHEHUS YKa3aHHBIX B TMporpaMMme 1o (u3NKe
MPaKTUIECKUX PaboOT M AEMOHCTpAIMOHHOE O0OpyaoBaHHE. J[eMOHCTpanroHHOE
o0opyaoBaHue (QOPMUPYETCS B COOTBETCTBUU € NPUHIMIIOM MHUHUMAJIBHON
JOCTATOYHOCTH W OOECIEYNBAET TMOCTAHOBKY TMEPCUUCICHHBIX B MPOTPaAMME IO
bU3UKe KITIOYEBBIX JACMOHCTpAIM IS UCCICIOBAHUS H3Y4YacMbIX SIBJICHUH U
MPOIIECCOB, SMIMPUYECKUX ¢ (YHJTAMEHTAIBHBIX 3aKOHOB, WX TEXHUUYECKHX
npumeHenui. JlaboparopHoe o0opyaoBaHue M TaOOPATOPHBIX M MPAKTHUYECKUX
pabot dopMupyeTcsi B BUJC TEMAaTHUYCCKUX KOMIUICKTOB M 00CCIICUHMBACTCS B
pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTHdeCKHe KOMILICKTHI
7a00paTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAHUN QHAJIOTOBBIX M IMUMPOBBIX MPUOOPOB, & TAKXKE KOMIBIOTCPHBIX
W3MEPUTETHHBIX CUCTEM B BHJIE TM(DPOBBIX JabopaTopuid.

O6opynoBaHue yueOHOTO KabUHeTa:

- TIOCAJIOYHBIC MECTA MO KOJUIECTBY 00YUaIONINXCS;

- paboyee MeCTO MpenoaaBaTes;

- KOMIUICKT YYCOHO-HATJISIIHBIX OCOOUI;

- KOMIUTCKT 3JIEKTPOHHBIX BHICOMATEPHUAIIOB;

- 3aJ]aHUS TS POBEPOYHBIX paboT;

- Mpo¢heCCHOHANBHO OPUCHTHPOBAHHKIC 3aJaHUS;

- MaTCpHaJIbl 9K3dMCHA.
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TexHuueckue cpeacTBa 00yUeHUsI:

HepCOHaHLHLIﬁ KOMIIBROTCP C JHUICH3NOHHBIM I[IporpaMMHBIM

obOecrieueHueM;

- IIPOCKTOP C 3KPAHOM.

- 3amel (OMOIMOTEKAa, YHMTANBHBIA 3a1 C BBIXOAOM B HH(POPMAIMOHHO-

TEIEKOMMYHUKAIIMOHHYIO ceTh THTEpHET)

[TpumMepHBIit TepeueHb TEMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO 000PY/TOBAHUSL

1. [Mudposas nadbopatopust o Pu3MKe 15 MPETIoaaBaATEN;

2. Hudpopas nadboparopus mo GuU3NKe 11 00ydaromerocs;

3. Becnl TexHUUECKHE C pa3HOBECAMY;

4. KommuiekT muis 1abopaTtopHOro NpakTUKyMa 1Mo ONTHKE;

5. KoMIuiekT /1 1abopaTOpHOTO MPAKTUKYMa IO MEXaHHUKCE;

6. KommekT ans n1abopaTopHOro MpakTUKyMa MO MOJEKYJISIpHON (pu3nke
U TEPMOJMHAMUKH;

7. KommiekT mis 1abopaTopHOTO OPAKTUKyMa MO IIEKTPUUYECTBY (C
TEHEPATOPOM);

8. KoMIuiekt ans u3ydeHus: BO30OHOBJISICMBIX HCTOUYHUKOB SHEPTrUU
(COTHEYHOM, BETPOBOU 3HEPrUHM, OMO-, MEXAHMYECKOW M TEPMOICKTPUYECKOU
SHEPreTUKH );

9. AmrniepmeTp 1ab0opaTOpPHBI;

10. BoasT™eTp mabopaTopHbIi;

11. KonopumMeTrp ¢ HabopoM KaTOpUMETPUUECKUX TEIT;

12. TepMmoMeTp 1a00paTOPHBINA;

13. KommnekT s u3y4eHUsT OCHOB MEXAHWKH, MHEBMATUKH U
BO300HOBJISIEMBIX UICTOUHUKOB SHCPTUH;

14. bapomerp-anepoupn;

15. biiok nuTtanus peryimpyemsli;

16. Beb-kamepa Ha MOJIBUKHOM HITATHUBE;

17. Buneokamepa st paboThl ¢ ONTHYECKUMHA TTPUOOPaMU;

18. I"enepatop 3ByKOBOI;
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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.
45.
SIBJICHUSIM;
46.
47.

['urpomerp (ICUXpPOMETD);

['py3 HaOOPHBIIL;

JIlnHaMOMETp IEMOHCTPALMOHHBIMU;

KoMIieKkT nocy sl IEMOHCTPAIIMOHHOMN C TPUHAIIICKHOCTSIMMU;
ManomeTp KUIKOCTHOU J€MOHCTPALMOHHBIH;

MeTp 1eMOHCTpaMOHHBIN;

Mukpockon 1EMOHCTPAIIMOHHBIN;

Hacoc Bakyymub1ii KOMOBCKOTO;

CTONuK MOIbEMHBII;

IlITaTuB AEMOHCTPAIIMOHHBIN (hU3NUECKUM;

DIEKTPOIUIUTKA;

Habop neMoHCTpallMOHHBIN 110 MEXaHUUCCKUM SIBJICHUSIM;
Habop nemMoHCTpaniMOHHBIN MO0 AMHAMHUKE BPAIIaTEIbHOTO JIBHKEHUS;
Habop nemoHCTpanmoHHBIN 10 MEXaHHYECKUM KOJICOAHMSIM;
Habop eMOHCTpallMOHHBIH BOJIHOBBIX SIBJICHUIA;

Benepko Apxumena;

MasTHHK MakcBeiia;

Habop ten paBnoro o6bema;

Ha6op Ten paBHOM Macchl;

[Tpubop s AeMOHCTpaIuu aTMOC(EPHOTO JTaBICHUS;
IIpu3ma, HAaKJIOHSIOIIASICA C OTBECOM;

Peruar 1eMOHCTpallMOHHBIN;

Cocyasl coodHIaronuecs,

CrakaH OTJIMBHOM 1EMOHCTPALOHHBIH;

Tpybka HeroToHa;

[Tap IMTackans;

Habop nemoncTpaiioHHbIi MO0 MOJEKYISIPHON (DU3UKE U TETIOBBIM

Habop nemoHCTpanmoHHBIN 10 ra30BbIM 3aKOHAM;

Habop kanuinspos;
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48.
49.
50.
51.
52.
53.
54.
55.

TpyOxa s IeMOHCTPAIIMU KOHBEKITUU B KUJIKOCTH;
LuauHapsl CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ kombLOM;

BBICOKOBOJIBTHBIN UCTOUHUK;

I'eneparop Ban-ne-I'paada;

Jlozumertp;

KaMepTOHBI Ha pe30HAHCHBIX AIIUKAX;

KomMrekt mpuOopoB 1 MPUHAAIICIKHOCTEH 1JT IEMOHCTPAITHH CBOCTB

SJICKTPOMAIrHUTHLIX BOJIH,

56.

KoMiuiekt mnpuGopoB i HM3YyYCHUS MPUHIIMIIOB paguolpuecMa

U pajiionepeiaiu;

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

KoMmIiekT npoBoaoB;

Maruut ayroodpasmslii;

MarsuTt noj0CoOBOM 1€MOHCTPALIMOHHBINM;

Mariuna snexktpodopHas;

MasTHHK 37€KTPOCTaTUYECKHU;

Ha6op o u3yueHno MarHuTHOTO MOJIA 3eMIIH;

Ha6op neMoHCTpaliMOHHBIN 0 MArHUTHOMY TIOJIIO KOJIBIIEBBIX TOKOB;
Habop neMoHCTpanOHHBIH 10 TOTYIPOBOAHIKAM;

Habop eMOHCTpallMOHHBIH 1O TOCTOSTHHOMY TOKY;

Habop neMoHCTpallMOHHBIHN MO ANIEKTPUYECKOMY TOKY B BAKyyMe;
Habop 1eMOHCTpallMOHHBIH 1O YAEKTPOAUHAMUKE;

HaGop ns nieMoHCTpaliu MarHUTHBIX MOJIEH;

Habop ans nemoHcTpaiuu 3JeKTPUUECKUX MOJICH;
Tpanchopmatop yueOHBIH;

ITanouka cTeKIssHHAs;

ITamouka a06onuUTOBA,

[Tpubop Jlenia;

CTpenku MarHUTHBIE Ha IITAaTUBAX;

CyJTas 3JIeKTPOCTAaTHYECKUI;
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76. IIITaTUBBEI U30IUPYIOIINE;

77. DJIEKTPOMArHUT pa3oOpHBIN;
78. Habop neMoHCTpamoHHbIi 0 reOMETPUIECKON OTITHKE;
79. Habop neMoHCTpalimoHHbIN 10 BOJIHOBOH OINTHKE;

80. CriekTpocKoIt ABYXTPYOHBII;

81. Habop cnekTpanbHBIX TPYOOK ¢ HCTOYHIMKOM TTUTAHUS;

82. VYceranoBka Ju1s u3ydeHust porosddexra;

83. Ha6op nemoHCTparimoHHBIHN 10 MOcTOssHHOM 1naHKa;

84. KOMIUIEKT HarIAIHBIX MOCOOUH /1711 IOCTOSIHHOTO UCIIOJIb30BaHUS;
85. KoMIuiekT noptpetoB A opopMIICHUS KaOUHETA;

86. KoMIuieKkT neMoHCTpallMOHHBIX Y4eOHbIX TaOIHUII.

[TpuMepHBIii IepeueHb TEMOHCTPAIMOHHOTO 1 J1a00paTOpHOTO 000PYI0BAHMS
HOCHUT PEKOMEH/IaTEIHHBIN XapaKTep.

[Ipu HanmUIUK HEOOXOAMMOTO 0OOPYIOBAHUS 3aHATHS 110 (PU3UKE B HEKOTOPHIX
ClIy4asX MOTYT TPOBOJUTHCS B UMEIONMIUXCS B 00pa30BATEIBHONW OpTraHU3aIlid

MaCTEPCKUX WK Ja00paTOpHsX.

3.2 UudopMmannnoHHoe obecriedeHue 00ydeHus

Jins  peanmm3anuu mpOTpaMMbl  TUCHMIUTAHBEI  OMONMHOTEYHBIA  (HOH
o0Opa3oBaTeILHON OpraHU3allMH JIOHKCH WMETh TICUATHBIC HW/WUIHM DIICKTPOHHBIC
y4eOHUKM W pa3padOoTaHHBIC B KOMIUIEKTE ¢ HHMH y4eOHble mocobus (mpu
HaJIM4KN), JIOMYIICHHBIE K HWCTOJB30BaHUIO TP pPeann3aliid o0pa30oBaTeIbHBIX
NpOrpaMM CpeHEro MpodeCCHOHATBFHOTO 00pa30BaHMUs, peau3yeMbIX Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus.

[Ipu peanmzaliui MPOTpaMMbl JAUCHUILIMHBL BO3MOXKHO HCIIOJIB30BAaHHUC
ANEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, AOIMYIIEHHBIX K HUCIIOIL30BAHUIO TPHU

peanu3aiuu 00pa30BaTENbHBIX IPOTPAMM CPEAHETO 00IIero 00pa3oBaHusl.
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4. KOHTPOJIb N OIIEHKA PE3YJILTATOB OCBOEHMSA
OBLIEOBPA30BATEJILHOMI JUCHUAILINHBI

KonTpoas W omeHka pe3ylbTaTOB OCBOCHUS 0011c00pa3oBaTeibHON

AUCHHUIITIMHBI PACKPBIBAKOTCA YCPE3 TUCHUINIMHAPHBIC PE3YJIbTAThl, HAITPABJICHHLIC

Ha (opmMupoBaHHE OOIMMX U MPOGECCHOHANBHBIX KOMIIETCHIIMN IO pa3fenam U

TEMaM COJCPKaHNS y‘l€6HOFO Marcpuala.

Koa n nHanmmeHoBaHue
(gopMmupyeMbIX KOMIIeTEeHIHIT

Paszmen/Tema

Tvo oeHOYHBIX
MeponpUATHIA

OK 01. BeidupaTs criocoObl pelieHns
3ajad npodeccHoHATEHOH
eI TeTbHOCTH MPUMEHUTEIBHO
K Pa3THIHBIM KOHTEKCTaM

Pazpgen 2. Temur 2.1.,2.2., 2.3.
Pazpen 3. Temur 3.1., 3.2, 3.3.

Pazgen 4. Temr1 4.1.,4.2., 4.3

Pasgen 5. Temrr1 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Pasgen 7. Temw1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

ITo/c

OK 02. Hcnons3oBaTh COBPEMEHHEIE]
CpeAcTBa MOKMCKA, aHAIN3a

W MHTEpIIPETALH HH(OPMALUU

M MHPOPMALMOHHBIE  TEXHOJIOTHH]
st BBITIOJTHEHUS 3a7ay
npo¢eccHOHATBHOH eTeNbHOCTH

Pazpgen 2. Temur 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3

Pasgen 5. Temrr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasznen 8.

Ilo/c

OK 03.
15 PEAIIN30BBIBATH
HpO(bCCCI/IOHaJ'IBHOC Hn JIUYHOCTHOC

[InanupoBaTh
cOOCTBEHHOE

Pazgen 1. Tema 1.1

Pasgen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temr1 4.1.,4.2., 4.3

pasBuTHE,  TUpeanpuHUMaTenbekyro Pasnen 8 Tema 8.1

NeqaTeNbHOCTD Io/c

B npodeccnoHaTbHOM chepe,

MCTIONIBb30BATh 3HaHUS|

Mo  TNpaBoBOM W  (UHAHCOBOH

IpPaMOTHOCTH B Pa3IUIHBIX

PKM3HEHHBIX CUTYaLUAX

OK 04. D¢dextnBHO Pazmen 2. Temsr 2.1.,2.2., 2.3.

B3aUMOJCHCTBOBaTb M paboTaTh| Pasmen 3. Temsr 3.1.,3.2., 3.3.

B KOJUIEKTHBE 1 KOMAaH/IE Pasgen 4. Temr14.1.,4.2.,4.3
Pazgen 5. Temur 5.1.,5.2., 5.3.
Pasnen 6 Tema 6.1
Pasgen 7. Temw1 7.1, 7.2, 7.3
ITo/c

OK 05. OcymectBnares ycTHyro| Pazmen 1.

YCTHBIH ompoc;

(b poHTaNBHEIHOIpOC;
HaOIIOACHHE

3a BBITTOJTHEHHEM
nabopaTopHBIX padoT;
MpaKkTHYeCKHe padoTH]
(pemienue
KadeCTBEHHBIX

U pacyeTHBIX 3ajau);
TECTHPOBAHUE;
peleHne Keic-3a1ay;
BBHITIOJIHEHUE 3aJaHUH
MPOMEKYTOTHOU
aTTecTalluu
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M TUCBMEHHYIO  KOMMYHHKAITUIO|
Ha rocyAapcTBEHHOM SI3BIKE
Poccuiickoit Denepamuun ¢ y4eToMm
0CcOOeHHOCTEH COLIMAILHOTO)
W KyJIbTYPHOTO KOHTEKCTa

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

Pazpgen 4. Temr1 4.1.,4.2., 4.3

Pasgen 5. Temrr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

Pasgen 7. Temw1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOoBaTh COXpaHEHHUIO|

Pazpgen 2. Temur 2.1.,2.2., 2.3.

OKpYyKarouei cpensl, Pazmen 3. Temsr 3.1.,3.2., 3.3.
pecypcocOepexeHnIo, npuMeHATh Paznen 4. Teme1 4.1.,4.2.,4.3
3HaHUd 00 W3MeHeHMM KiauMata, Pasgen 5. Temsr 5.1.,5.2.,5.3.
MPUHIIHITEI oepexxmmBoro| Pazmen 7. Temer 7.1, 7.2, 7.3
MPOU3BOCTRA, s dextuBHo Paznen 8 Tema 8.1
nelicTBOBATH B dpe3BbuaitHeix| 11o/c

CUTYyalMsAx

1K 2.1, 11K 3.2, TIK 5.7 ITo/c
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