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1. O061masn xapakrepucTuka padoyeii MporpaMmMbIo0IIe00pa30BATENLHOM JHCHUILIHHBI
«Pusuka»
1.1 MecTo nucuMIIMHbI B CTPYKTYpe o0pa3oBaTtenbHoil nporpammsel CIIO:
OOmeobpa3oBarenbHas — aucuuiuinHa — «@Duszuka»  sABigeTcss  00s43aTE€IbHOM  YacTbhIO
0011e00pa30BaTeIbHOTO LKKIA 00pazoBaTenbHON mporpamMmbl B coorBercTBUM ¢ ®I'OC CIIO mis
YI'TIC BTT 09.00.00, 11.00.00, 27.00.00.

1.2. llesu 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIINHBI:
1.2.1. lleau aJuCHUILIAHBI:
Copnepkanue mnporpammsl 0011e00pa3oBaTenbHON AUCHUIUIMHBL DHU3UKAa HaNpaBI€HO Ha
JOCTUKEHUE CIEAYIOLINX LENEH:

e (opMHpOBaHUE UHTEpPECA U CTPEMJIEHUS] O0y4aroIUXCsl K HAYYHOMY M3YyYEHHIO IPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE IIpeICTaBICHUM 0 Hay4YHOM MeToJ1e HO3HAHUS
1 (OpPMUPOBAHUE UCCIIEOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHMs KaK pe3yJbTaTa H3YYEHHUS OCHOB CTPOCHMS
MaTepuH U QyHIAMEHTAJIbHBIX 3aKOHOB (PU3HUKHY;

e (opmHpOBaHNE YMEHHU OOBSICHATH SIBICHUS C HWCIOIB30BaHUEM (DU3MYECKUX 3HAHUU |
Hay4YHBIX J0Ka3aTEJbCTB;

e (opmMHpOBaHUE MPEICTABICHUNA O PO (GUMKU [yl PA3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUM.

Joctuxenne  3TUX — Lesel oOecrieunBaeTcsi  pemeHHeM CJIEIYIOIINX 3aj1a4
B IIpoliecce U3y4eHUs Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHMsL:

e [puOOpeTeHHe CUCTEMBbl 3HAHUNH 00 o00muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYISPHYIO (U3MKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI ACTPODUUKH;

e (opmupoBaHUe YMEHHH MPUMEHSITh TEOPETUYECKHE 3HAHUSA
Uil OOBACHEHMS (PU3MUECKUX SBJIECHUN B MPHUPOJAE U Ul NPHUHATUS MPAKTHUUECKUX pEIIeHUH B
MMOBCEIHEBHOMN JKU3HH;

® OCBOCHHE CIOCOOOB PEILIeHMs pPa3IMYHBIX 33/a4 C SBHO 33JaHHON (U3MUECKOW MOJENbIO,
3aja4, MOJpPa3yMeBAIOIUX CaMOCTOSTEIbHOE CO3/1aHue (U3UYECKOM MOJAEIH, COOTBETCTBYIOIIECH
YCIIOBUSIM 33]1a4H;

e TOHUMaHHE (U3NYECKUX OCHOB M MPUHIUIOB JACWCTBUS TEXHUUYECKUX YCTPOHCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOUIYIO CPENLY;

e OBJIaJICHUE MeTOoJlaMu CaMOCTOSITENIbHOTO TJTAaHUPOBAHUS
U TpoBeJeHus (PU3HUECKUX IKCIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluu UHPOPMAIH, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO Pe3yibTarTa;

® CO3/aHME YCJOBHMM Ui pPa3BUTHUS YMEHHH MPOEKTHO-UCCIIEN0BATEIbCKOM, TBOPUYECKOM
NeSITEIbHOCTH.

1.2.2. Ilnanupyembie pe3yJbTAThl OCBOEHHs 001e00pa30BaTeJbHOH JUCHUILIMHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO
O6ume komnerenmu (nanee — OK) u npodeccuonansupie komnerenun (ganee — 1K) ®I'OC CIIO B
COOTHECEHMH C TMYHOCTHBIMHU, METAIIPEIMETHBIMU U MPEAMETHBIMH pe3yJbTaTaMi 00ydeHHs 6a30BOro
YPOBHS (manee — I1P6)
®I'OC COO npexacrapiieHsl B TabIULE:



Kox v HanmenoBanue
(popmupyembIx
KOMIIeTeHIN

IlnanupyeMble pe3yJbTaThl 0CBOEHHS POrPaMMBbI 10 AW CUMILINHE

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEITbHOCTH
PUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JImyHOCTHBIE pe3yiabTaTbl AOJDKHBI OTpaXaTb B Ya4ACTU
TPYAOBOT'O BOCIIMTAHUSA:
- 'OTOBHOCTb K TpyAdy, OCO3HAHHMC HCHHOCTU MACTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTH K aKTUBHOM JCSITETLHOCTA TEXHOJIOTUICCKOU H
COLIMAIIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATH M CaAMOCTOSITEIILHO

BBIMOJIHATH TAKYIO IS TEIbHOCTD;
- WHTEepeC K pasnudHbiM chepam TpodhecCHOHATBLHOM
JIESITCIIBHOCTH,

- TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUIO W
€aM000pa30BaHHUIO HA MPOTSHKCHUH BCEH YKHU3HU.
MertanpeamMeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnajneHue YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEIIbHBIMH JICHCTBHIMMU:

a) 6a30BBIC JTOTUUYECKHE ICHCTBUS:

CaMOCTOSITENILHO ~ (OPMYJTUPOBATh W aKTyaIM3HUPOBATh
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIMBATh
CYIIECTBECHHBIA TPU3HAK WM OCHOBAHHUS IS CPaBHEHUS,
KiaccupUKauuu W 00OOIIEHUs; ONpeAensITh  LelIu
NESTCIIbHOCTH, 3a/aBaTh IapaMeTpbl W KPHUTEPHUH WX
TOCTHIKEHUS; BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS B
paccMaTpUBAaEMBbIX SBJICHUSX; BHOCHUTh KOPPEKTHBBHI B
NEeSITEIbHOCTh, OILIGHWBAaTh COOTBETCTBUE PE3YNIbTATOB
[EeJsIM, OICHWBATh PUCKH ITOCIICACTBUI JIEATEITHHOCTH;
pa3BUBaTh  KPEAaTUBHOE  MBIIUIEHHE TIPU  PEIICHUU
YKU3HEHHBIX ITpo0IieM;

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIAJCTh HAaBBIKAMU y4e€OHO-HCCIICOBATEIILCKON |
HpOGKTHOﬁ JACATCIIbHOCTH, HaBbIKaMU paspcuicHu-d
npo0Jem;

I[IP6 1. CdopMuUpOBaHHOCTh MPEACTABIECHUH O  POJH
U MecTe (U3MKM M acTPOHOMUM B COBPEMEHHOW Hay4yHOU
KapTUHE MUPA, 0 CUCTEMO0Opa3yomIeil posn (U3UKHU B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMM, O BKIAAE POCCUNCKHUX
U 3apyO0eXKHbIX yUEHbIX-(DU3UKOB B Pa3BUTUE HAYKH; IOHUMaHUE
($u3NYECKON CyIIHOCTH HAOIIOJAEMbIX SIBICHUNH MHKPOMUDA,
MakpoMMpa M Meramupa; INOHMMAaHHME pPOJIM AaCTPOHOMHUHU B
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U JajbHEHIIeM Hay4YHO-
TEXHUYECKOM pa3BUTHH, poau ¢buzukn
B (hOpMUpPOBaHHH KPYro3opa U (GyHKIHOHATIBHON TPaMOTHOCTH
YeJIOBEKA JJIS PELEHUS IPAKTUUECKUX 3a1a4;

I1P6 2. ChopMUpOBaHHOCTh YMEHHUI pacro3HaBaTh (HU3HUYECKHE
SBJICHUS (TIpoLecChl) U OOBSACHATh MX HAa OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE
JIBIDKEHUE, CBOOOIHOE Ma/IeHUEe Tell, ABUKEHHE MO OKPYKHOCTH,
MHEepLHUs, B3aUMOJEICTBHE Tel, KojeOaTenbHOEe JIBUKEHUE,
pEe30HaHC, BOJHOBOE JBWXeHUE; auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHME >KMJIKOCTEH M TBEpJIbIX T, U3MEHEHUE
o0bemMa Tel NpU HarpeBaHUM (OXJAXKICHHUHU), TEIJIOBOE
paBHOBecHE, HCIIapeHue, KOHJICHCALlUs, IJIaBJICHUE,
KpUCTAJIIIN3alusl, KUIIEHUE, BIIAYXKHOCTh BO3/1yXa, CBSI3b CPEIHEN
KMHETUYECKOW DJHEpPruM TEIJIOBOTO JABM)KEHHUS MOJEKYI C
a0COJIOTHOM TeMIepaTypoil, MOBBIILICHHUE JIaBJICHUS ra3a IpU ero
HarpeBaHUU B 3aKPBITOM COCYJ€, CBSI3b MEXIY NapaMeTpamu
COCTOSIHMSL raza B  M30Mpoleccax; dSJIEKTpU3alus  Tedl,
B3aMMOJICIICTBHE 3apsA0B, HAarpeBaHHE MPOBOJAHHUKA C TOKOM,
B3aMMOJICICTBE MAarHUTOB, DJJIEKTPOMAarHUTHAs WHIYKIMS,
JNENCTBHE MArHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM U
JBWDKYILUICS 3apsij, 3JIEKTPOMAarHUTHBIE KOJeOaHWsS W BOJIHBI,
IPSIMOJIMHEMHOE  pacHpOCTPAHEHHE  CBETa,  OTPAXKEHHE,
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- BBIBJIATH  NPUYMHHO-CICACTBEHHBIC  CBSI3U M
aKTyaJIM3UPOBATh 33/1a4y, BBIABUTATH TUIIOTE3Y €€ PEIICHUS,
HAaXOJWTh  apPryMEHTBl JUIS  JIOKA3aTejIbCTBA  CBOUX
YTBEPXKACHHIA, 33/1aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;
- AQHAIM3UPOBATH TOJYYCHHBIC B XOJIC PCIICHHS 3aJadyu
pe3yNbTaThl, KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TIEPEHOCUTHh 3HAHWS B TMO3HABATCIBHYIO W
NPaKTUYCCKYIO YaCTH KU3HEICATEIIbHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS W3 PA3HBIX IMPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJCH, TpEJiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PELICHUS;

- IMPOABJIATH CIIOCOOHOCTh HUX HCIIOJB30BaHHUSI B
MMO3HaBaTEILHON 1 COHH&HBHOﬁ IIPAKTHUKE,

-IIPOSBIIATH CIIOCOOHOCTH u TOTOBHOCTbHb K
CaMOCTOATCIIBHOMY IOUCKY MCTOJ0B peuicHu-d

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX METO0B
MO3HAHUS,;

- CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B
00pa3zoBaTeNbHON ACATEIHHOCTH U )KU3HEHHBIX CUTYaIlUsX;
BBISIBJIATH ~ NPUYMHHO-CIEACTBEHHBIE  CBSI3M WU JUIS
JT0Ka3aTeNNbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh apaMeTpbl
U KPUTEPUHU PELICHUS aKTyalIM3upOoBaTh 3a/1a4y, BBIABUTaTh
TUTIOTE3Y €€ PEeIIeHUs, HaXOIUTh apTYMEHTHI;

- aHaJU3HUPOBATH MOJYYEHHBIE B XOJI€ PEIICHHS 3a7auu
pe3ynbTaThl, KPUTUUECKH OIEHWBATh HMX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHUAX; JaBaTh
OIICHKY HOBBIM CHTYyaIlMsM, OIICHHBATh MPUOOPETEHHBIN
OTIBIT;

- paspabatrbiBaTh IUIaH pELIEHUS NPOOJIEMBI C YYETOM
aHaJIM3a MMEIOUIMXCS MaTepUAIbHBIX M HEMaTepHAIbHBIX
pPECYpCOB; CTaBUTh MNpPOOJIEMbl U 3a/layM, JOIMYCKAaIoIlne
aJIbTEPHATUBHBIC PEIICHUS

npesiomMieHue, uHTepdepeHnns, AUGPaKIUsS W MOJSPU3AIUS
CBeTa, qucrepcus cBera; horodnexTpuueckuil 3PPeKT, CBETOBOE

JIaBJIcHWe, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa
BOJIOPO/ia, €CTECTBEHHAs! M UICKYCCTBEHHAs PaJUO0AKTUBHOCTD;
[IP6 3. BmameHue OCHOBOMOJIATAIOMUMH  (PU3HYCCKUMU

MNOHATHUAMU KW BCIMYMHAMH, XAPAKTCPU3YHOUIUMH (1)I/I3I/I‘-I€CKI/I€
mporecchl  (CBA3aHHBIMM € MEXAHMYECKUM  JIBHDKCHHEM,
B3aHMOIIeI>’ICTBH€M TCII, MCEXaHNYCCKUMHU KOJI€621HI/I$IMI/I )41
BOJIHAMU; ATOMHO-MOJICKYJISIDHBIM  CTPOCHHEM  BEIIECTBa,
TCIIJIOBBIMHU nponecccamMu, QJICKTPUYCCKUM H MAariuTHbBIM
MOJISIMU,  DJIEKTPUYECKHMM  TOKOM,  DJICKTPOMAarHUTHBIMHU
KOJIG63.HI/I$IMI/I 158 BOJIHAMU, OIITHYCCKUMHN SIBJICHUAMMU,
KBAaHTOBBIMH SIBJICHHSMH, CTPOCHHEM aTOMa M aTOMHOTO sjpa,
PaINOAKTUBHOCTHIO); BJIaJICHHC OCHOBOITOJIATaFO UMM
aCTPOHOMHUYCCKUMHU MTOHSTUSMH, MTO3BOJISIOIIMMU
XapaKTEePU30BaTh IMPOIECCHI, MPOUCXOIAIIME Ha 3BE3JaX, B
3BE3/IHBIX CHUCTEMaX, B MEXKTAJIaKTUUYECKON cpeje; IBUKEHUE
HEeOECHBIX TEJI, DBOJIIOIMIO 3Be3/ 1 BeelleHHOI;

I1P6 4. Bnanenue 3aKOHOMEPHOCTSAMU, 3aKOHaMH
U TeopusiMu (3akoH BcemupHoro Tsarotenwus, I, I u III 3akonsl
HeroToHa, 3aKOH COXpaHEHUs MEXAaHUYECKOW DJHEPIHH, 3aKOH
COXPAHEHHUsI UMITYJIbCA, PUHIIMIT CYIEPIIO3ULUN CUJI, TTPUHIIUI
PaBHOIIPABHOCTH HMHEpLUAIbHBIX cUcCTEM OTCUETa;
MOJIEKYJIIPHO-KMHETHYECKYI0O TEOPHI0 CTPOEHUS BELIECTBA,
ra3oBbIC 3aKOHBI, IIEPBBIA 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHUs JIEKTPUUYECKOT0 3apsaa, 3akoH Kynona, 3akoH OMa
JUISl y4acTKa LienH, 3aKkoH OMa 11 IOJTHOM 3JIEKTPUUECKOH LIETH,
3akoH /[xoyns - JleHna, 3aKOH 2J€KTPOMarHUTHOW MHIYKIUH,

3aKOH COXpPAaHCHUA SHEPIruu, 3aKOH HpHMOHHHeﬁHOFO
pacnpoCTpaHCHUsA CBETA, 3aKOH OTpPaXCHHUA CBCTA, 3aKOH
MNpEJIOMJICHUSA CBCTA, 3aKOH COXpaHCHUA OHCEPIUH, 3aKOH

COXpaHEHMsI HMITYJIbCa, 3aKOH COXPAaHEHUS JJIEKTPUUYECKOTO
3apsjia, 3aKOH COXPaHEHUsI MacCOBOI0 4HCIIa, OCTynaThl bopa,
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3aKOH paJMOAKTUBHOIO paclaja); yBEpEHHOE MCIIOJIb30BaHHE
3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e GPU3NIECKUX SBICHUN
U TIPOIIECCOB;

ITP6 6. BnaneHue OCHOBHBIMH METOJAMHU HAayYHOTO IO3HAHMS,
UCIOJIb3YEMBbIMU B (PU3UKE: MPOBOIUTH NMPSMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIWYUH, BBIOMpas ONTHMAaJIbHBIN
croco0 M3MEpeHUss U HCIOJIb3ysd W3BECTHBIE METOAbl OLIEHKH
MOrPEIIHOCTEN  M3MEPEHUH,  NPOBOAWTH  HMCCIEAOBAHUE
3aBHCHUMOCTEM buznueckux BEJIMYMH
C UCII0JIb30BAHUEM NIPSAMBIX U3MEPEHUH, OOBSACHATH [TOJIyUEHHBIE
PE3yNbTaThl, UCIIONIB3Ys PU3NYECKIE TEOPHH, 3AaKOHBI U IIOHSATHS,
W JIeNlaTh BBIBOJBI; COOJIO/IaTh MpaBuia O€30MacHOro TpyAa
Opu  TPOBEIECHUM HCCIENOBAaHUM B paMKax  y4eOHOro
OKCHEPUMEHTa M y4eOHO-HCCIIEOBATENBCKON JEATEIBHOCTH C
UCIONIb30BaHWEM LUMPOBBIX H3MEPHUTENBHBIX YCTPOWCTB H
1a60paTOPHOTO 00opyI0BaHUS; c(OpMHUPOBAHHOCTH
IIPECTaBICHUI

0 METO0/1ax MOJYYEHHs] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUM;
ITP6 7. ChopMHpOBaHHOCTh YMEHHMSI pELIaTh PACUETHBIE 3a/1a4H
C SIBHO 33JJaHHOH (hPU3NYECKOI MOJIENbIO, UCIIONB3YS (PU3NYECKHE
3aKOHBI

U TPUHIUINBI;, HA OCHOBE aHajM3a yCJIOBUS 3aJadd BHIOWpATh
¢u3nyecKyro MOJENb, BBIACNIATH (U3NYECKUE BEIUYMHBI U
(bopMyIbl, HEOOXOIUMBIE ISl €€ PeleHHs], IPOBOAUTH PacueThl
U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HauY€HUs (U3NYECKOU
BEJIMYMHBI; pellarb KauyeCTBEHHBbIE 3aladyd, BBICTPAUBAs
JIOTUYECKH HENPOTUBOPEUMBYIO IIEMOYKY PaCCyKIEHUH C
OTIOpPOil Ha U3YyUYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKHE
SIBJICHUS

OK 02. Ucnonp30Bath
COBpEMEHHBIE CPE/ICTBA
MOMCKa, aHan3a

Y UHTEPIIPETALINU
nHpopmaruu

JlugHOCTHBIE pPE3yNbTaThl JOJDKHBI OTpPakaTh B YaCTH
LEHHOCTU HAyYHOTO MTO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
IIPAaKTUKH, OCHOBAaHHOIO  Ha  JUajore  KyJubTyp,

I1P6 5. YMeHue y4uThIBaTh IPAHULIBI TPUMEHEHUSI U3YYEHHBIX
¢u3nueckux Mojienell: MaTepualbHas TOYKa, WHEpLHAIbHAs
CHUCTEMa OTCYETa, WACAIBHBIA TIa3; MOJEIN CTPOEHUs TIa30B,
JKUJIKOCTEW M TBEPIBIX TEJN, TOUECUHBIM AJIEKTPUUYECKUHN 3apsl,
AlepHAas MOJeNb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sjapa
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1 UHPOPMAITUOHHBIC
TEXHOJIOTUHU

JU1S1 BBITIOJTHEHHUS 3214
npodeccnoHaTbEHOMI
JESATSILHOCTH

CIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOET0  MecTa B
MOJIUKYJIBTYPHOM MUDPE;

- COBEPIIICHCTBOBAHKE SI3bIKOBOM U YNTATEIBCKON KYJIBTYPHI
KaK CpeJICTBAa B3aUMOJICUCTBHS MKy JIIOJIbMU U TTO3HAHUS
MUpa;

MeranpeaMeTHble  pe3yNbTaThl  JOJKHBI
Ognanenue YHHUBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

B) paboTa ¢ uHpopMaIuei:

- BJIANETh HAaBBIKAMU TMOJYYCHHS WHPOpMAIUU U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh
MOWCK, aHaIW3, CHUCTEMATH3AIlMI0 H HWHTEPIPETAIHIO
UH(OPMAIIUU Pa3IHYHBIX BUJOB U (POPM IPEIICTABICHHS,;

- Cco37aBaTh TEKCTHI B Pa3IUYHBIX (opMarax ¢ ydeToM
Ha3zHaueHUS MH(POPMAIIMU M LIEICBON ayIMTOPHH, BBIOHpas
ONTHUMATBEHYIO0 (POPMY TIPEIICTABICHHS U BU3yaTH3aIUH;

- HUCHONB30BaTh  CpeACTBAa  HMH(DOPMAIMOHHBIX |
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B peleHnn
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3aIHOHHBIX
3a/1a4 ¢ coOM0IeHuEM TPeOOBaHUI APrOHOMUKH, TEXHUKHU
0€30MMacHOCTH, TUTUEHBI, PECYPCOCOCPEKEHUS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MaCHOCTH;

- BJIAJICTh HABBIKAMHU  PACIIO3HABAHUS W  3AIUTHI
uH(popMaIu, HTHPOPMAIIMOHHON 0€30MaCHOCTH TNYHOCTH

OTpakaTh:
y4eOHBIMU

IPU pelIeHnn GU3NYECKUX 3a]a4;

I[MP6 9. CdopMuUpPOBaHHOCTH COOCTBEHHOH TMO3UIUU IO
OTHOIIEHHIO K (u3nueckod HHQoOpManuM, MoJIydyaeMod u3
pasHBIX HMCTOYHUKOB, YMEHUH HCIOJB30BaTh LU(POBHIC
TEXHOJIOTUH AJIS IOUCKA, CTPYKTYPUPOBAHUs, HHTEPIIPETALIMY U
NpeJCTaBICHNUs Y4eOHON M HAYYHO-TIONMYJISIPHOW MH(OpMAINH;
pa3BUTHE YMEHUH KPUTUYECKOIO aHaJIM3a  IOJIy4aeMOU
uHpopMauu

OK 03. ITnanupoBars
U pealn30BbIBATh
cOOCTBEHHOE
npodeccuoHanbHOe

Y JINYHOCTHOE
pas3BuUTHE,
NpEANPUHUMATEIBCKY
10 JICATEITBHOCTD

B IpodecCuOHATBHOM
cdepe, UCTI0b30BaTh

JInu"ocTHEIE pe3yiabTaTbl OOJDKHBI OTpaXaTb B Y4CTU
}IyXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA .

- CHOCO6HOCTB OLICHUBATh CUTyallUI0 HW TIPHUHUMATH
OCO3HAHHBLIE PEIICHHUSA, OPHEHTHUPYICh Ha MOpPAJIbHO-
HPAaBCTBCHHELIC HOPMBbI
U IIEHHOCTH;

-OCO3HAHUC JIMYHOI'O0 BKJIAA B IIOCTPOCHUC YCTOIZQHBOTO
Oynyuiero;

I[IP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW TO3UIMHU TIO
OTHOLIEHHIO K (u3nyeckoil wuHbOpManuu, IMOIy4aeMol u3
pasHBIX HCTOYHUKOB, YMEHHUH HCIOJb30BaTh LU(POBBIE
TEXHOJIOTUH /ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUH H
npe/CTaBiIeHNs Y4eOHOH M HayYHO-TIONYJISIpHONW MH(OpMAIIH;
pa3sBUTHE YMEHHH KPUTHYECKOTO aHalM3a MOJydaeMOu
uHpopMalun




3HAHMSA 10 TIPaBOBOH

U (UHAHCOBOM
IPaMOTHOCTH

B Pa3IUYHBIX
’KM3HEHHBIX CUTYaIHIX

MeranpeaMeTHbIE  PE3yNbTaThl  JOJDKHBI ~ OTPaKaTh:
OsgnaacHue VHHUBEPCATHHBIMU PETyISATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CaMOCTOATEJIbHO  OCYIIECTBJIATh  ITO3HABATEIIbHYIO
NESTEIIbHOCTh,  BBIABISATH ~ MPOOJIEMBI,  CTaBUTh U

(dopMynupoBaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTeIbHOMN
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

- CaMOCTOATEJIBHO COCTaBIATH IJIaH PELeHUsI TPOOJIEMBI C
y4EeTOM MMEIOIINXCSA pecypcos, COOCTBEHHBIX
BO3MOYKHOCTEHN

Y MPEIIOYTEHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH
SpYAMLUMH B pasHbIX O00JacTIX 3HaHUM, IOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;
0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NMpUEMBbl peIeKCUu JUIsl OLIEHKH CUTYalluHy,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETb OLEHMBATb PUCKHM U CBOEBPEMEHHO IPUHUMATH
penmeHus

10 UX CHUKEHUIO

OK 04. O¢pdexTnuBHO
B3aUMOJICHICTBOBATh
U paboTatb

B KOJIJICKTHBE U
KOMaH/1e

JIMYHOCTHBIE pe3yiabTaTbl OOJDKHBI OTpPAXKaTb B Y4ACTU
ONCHHOCTH HAYYHOTO ITO3HAHMA:

-OBJIa/ICBAHME  HAaBBIKAMU  y4eOHO-HCCIIEeN0BATENbCKOH,
MPOEKTHOMN

Y COIMAJIbHOMN I€ATEIbHOCTH;

MeranpenMeTHble  pe3yJabTaThl  JIOJDKHBI  OTPAXKATh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JIeSITEIIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM

U WHIUBUIYaJIbHON paOOThI;

- BBIOMpATh TEMAaTHKy M METOIBI COBMECTHBIX ICHCTBHUI C

I[TIP6 10. Osnagenue ymeHussMH paboTate B  TpyMIe
C BBIIIOJIHEHUEM DPa3IMUHBIX COIMAJIbHBIX pOJieH, IIIaHUPOBATh
paloTy TpyIIbl, palMOHAIBHO PACHpPEAEsATh AEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsiX, aJIeKBaTHO OLIEHUBATh BKJIaJ
Ka)KIOr0 U3 yYaCTHUKOB I'PYIIBI B PEHIEHUE PacCMAaTPUBAEMON
POOIEMBI




Y4E€TOM OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WiIeHa
KOJIJIEKTHUBA;

- IMPpUHUMATb oeiun COBMECTHOM JACATCIIbHOCTH,
OpTraHHU30BbIBATH
H KOOPAWHUPOBATH HCI;'ICTBI/IX o €€ OOCTHKCHUIO:

COCTABJIATH IUIAH JEUCTBUM, PACIPEIEIATh POJIA C Y4ETOM
MHEHHUH Y4YaCTHUKOB, OOCYXJaTh Pe3yibTaThl COBMECTHOH
paboThI;

-OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKIOr0 yYaCTHHUKA
KOMaHAbl B 0OWUH pe3yiabTaT Mo pa3pabOTaHHBIM
KPUTEPHSIM;

-TpeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJIEU C MO3UIHUU
HOBM3HBI, OPUTIMHAIBHOCTH, IMPAKTHUYECKOW 3HAYUMOCTH,
KOOPJMHUPOBATh

U BBIIOJHATH pabOTy B YCIOBUSAX PeaIbHOr0, BUPTYaJIbHOIO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

-OCYILLECTBJIATh TO3UTHBHOE CTPATETMYECKOE IIOBEICHHE
B pa3jMYHbIX CHUTYyallUsX, MPOSBIATH TBOPUYECTBO M
BOOOpakeHue, ObITh NHUIIUATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJeH:

- NpPUHUMATh MOTHBBI M apryMEHThl JIPYTHX JIOJAEH IpH
AQHAJIN3€E PE3YJIBTATOB JIEATEIbHOCTH

PEryiIsiITUBHBIMU

OK 05. OcyiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO

Ha TOCYJapCTBEHHOM
s361Ke Poccuiickoi
denepanyu ¢ y4eToM
ocoOeHHOCTEH
COIMAJILHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pe3yJbTaThl JOJDKHBI OTpa)XaTb B YacTH
3CTETUYECKOT0 BOCITUTAHUS:

- JCTETHUYECKOE OTHOLICHHUE K MUpPY, BKIKOYas 3CTETHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa
¥ OOIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH MAaTPUOTHYECKOTO BOCTTUTAHUS TIPOSIBIISITH:
-[IEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM,
HMCTOPUYECKOMY M TPUPOAHOMY HACIEAUI0, NaMITHUKaM,
TpaguuusaM HaponoB Poccum, noctwxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYJIE;

I[IP6 1. CdopMUpPOBaHHOCTh MPEACTABIEHUH O  pOJH
u Mecte (UMK U aCTPOHOMHUHU B COBPEMEHHOHN Hay4yHOMU
KapTHHE MUPA, 0 CUCTEMO0Opa3yomeil posu GU3UKHU B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTMM, O BKIAJ€ POCCUICKUX
1 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH; IOHUMaHUE
¢u3nueckoil CymHOCTH HaOII0AaeMBbIX SIBICHUH MHUKPOMHPA,
MakpoMHpa ¥ Meramupa; [OHHMAaHHE pOJM ACTPOHOMHH B
[IPAKTUYECKOU NEATEIIBHOCTH YEJI0BEKA U JAJIbHEUIIIEM Hay4HO-
TEXHUYECKOM pa3BUTHH, poau ¢usukn
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MeranpeaMeTHbIE  PE3yNbTaThl  JOJDKHBI ~ OTPaKaTh:
OsgnaacHue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:
a) oO1eHue:

- OCYHICCTBJIATHD KOMMYHHUKAIINH BO BCEX C(bean KHU3HU,
- Pa3BCPHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHHA
C MCITOJIb3OBAHUEM S3BIKOBEIX CPCIACTB

B (hopmHpoBaHUM KPYyrozopa ¥ (pyHKIMOHAIBHONH I'PaMOTHOCTH
YeJIOBEKA /ISl PEIICHUS IPAKTUYECKUX 3a]1a4

OK 07. CopneiicTBoBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MMPUMCHATH 3HAHUSA

JInuHOCTHBIC pe3yiabTaTbl AOJDKHBI OTpaXaTb B Ya4aCTU
3KOJIOTUYECKOI'0 BOCIIUTAHUS:

- c(OpPMHPOBAHHOCTH JKOJIOTUYECKON KYJIbTYpBI,
MIOHUMaHUe BIIUSIHUSA COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HAa COCTOSIHUE MPUPOJHON U COUUAIBHOM CPEIbL,

I1P6 8. CchopMUpOBaHHOCTh YMEHHS NMPUMEHATH NOJYYECHHBIC
3HaHUS A7 OOBSICHEHUS YCIOBUN IpPOTEKaHWs (PU3MUECKUX
SBJICHUIN B IIPUPOJE
U e HPUHATHUS PAaKTUYECKUX peleHui
B MTOBCEJHEBHOM >KM3HM Ui obOecrieueHusi 0€30MacHOCTH TpH

00 U3MEHEHUU OCO3HAaHME TJO0AJIBHOTO  XapakTepa  HOKOJOTMYECKUX | oOpalleHuu ¢ OBITOBBIMH HpuUOOpaMU U TEXHUYECKUMU
KIIMMaTa, MPUHIIUIIEI npo0Jem; YCTPOMCTBAMH, COXPaHEHUS 3J0POBbS M COOJIOJCHUS HOPM
OepexKIIMBOTO - IUJIJAHUPOBAaHUME M  OCYILECTBICHHE JEWCTBHIl B | SKOJOTMYECKOI'O MOBEACHUS B OKPYXKAIOIIEH Cpeie; TOHUMaHue
MPOU3BOJCTBA, OKpYKArOIIeH cpe/iec Ha OCHOBE 3HAHUS IEJICH YCTOMYMBOTO | HEOOXOJUMOCTH  TPUMEHCHUS  JOCTKEHUH  QU3UKH U
3¢ HeKTHBHO Pa3BUTHS YEJIOBEUECTBA; TEXHOJIOTUI

JENCTBOBATH AKTUBHOE HENPUATHE JEHUCTBHUM, MPUHOCAIIMX Bpel | Ul pAllMOHAIBHOIO IPUPOIOIIOIb30BAHMS

B UpE3BbIYaNHBIX OKpY’KaloIlleH cpeze

CUTyalusIXx

1IK
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2. CTpyKTYpa U coep:kaHue 00111e00pa3oBaTeJIbLHOM TUCITUNTIMHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTJIMHBI 144
OcHoBHOE coJep:KaHue 112

B T.Y.

TEOPETUYECCKUE 3aHITHS 86
J1ab0paTOPHBIE 3aHIATHS 26
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepKaHue (CoepKaHNe 39

NMPUKJIAJTHOT0 MOYJIAA)

IMpomexyTounas arrectauus (quddepeHImpoBaHHbIA 3a4€T)
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaunmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaia (OCHOBHOE U MPO(PecCHOHATIBLHO OPUEHTHUPOBAHHOE),
JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH)

Oo0Lem
4acoB

®opmupyemble
KOMIIETCHIIUH

1

2

4

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOTO MIO3HAHMS

Tema 1.1
Bsenenue

Conep:xanue yueOHOTo MaTepuajia

dusuka - Hayka o pupone. Hayunsie METObI ITI03HAHUS OKpYKAroLero Mupa. Poss sakcnepuMenTa u
TEOPUH B IPOIECCEe MO3HAHUS MPUPOIBI. DKCHepuMeHT B (usuke. MojenupoBaHue (HU3HIECKUX
siBJIEHUH U npoueccoB. Hayunsie runore3sl. @u3nuecKkue 3aKOHbl U TEOPUH. | paHuLIbl IPUMEHUMOCTH
¢usnveckux 3akoHoB. [Ipuniun coorBeTcTBUsA. Posb 1 MecTo Gpu3uku B HOpMUPOBAHHH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpPA, B IPAKTUYECKOHN AESITEIIbHOCTHU JTHOAEH

OK 03
OK 05

Pasznea 2. MexaHuka

18

Tema 2.1
Kunemartuka

Conep:xanue yueOHOro MmaTepuaJia

Mexannueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema oTcuera.
Tpaextopus. I[lepemerienne, cKopocTh (CpenHssi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKHM, UX MPOEKIMH Ha OCH CHUCTeMbl KoopAuHAT. CloXeHHe MepeMelleHul u
CIIO’)KEHHE CcKopocTel. PaBHOMepHOE M PaBHOYCKOpEHHOE NpsMOJUHEHHoe JBuxkeHue. ['papuku
3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS, NMyTU U IEpPEeMELIEeHUs MaTepuaibHOW TOUKH OT
BpemeHu. CBoOOAHOE TMajieHHe. YCKopeHHe cBoOOgHOro majaeHus. KpuBonnHeiiHOe IBUKEHHE.
JIBu>keHHe MaTepuaIbHOW TOYKU MO OKPYXHOCTU C TMOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTbh, JHHENHHas ckopocTb. [leproa m yactoTta obparieHus. L{eHTpocTpeMUTeIbHOE YCKOPEHHE.
TexHuueckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHUE: CIIUIOMETP, ABHKEHUE CHAPSIIOB, LIEMTHBIE U
peEMEHHBIE TIEpeaaun

[IpakTueckue 3aHsATUS

[IpakTryeckue paboOTHI:

N3mepenne MrHOBeHHOM ckopocTu. MccnepoBaHuE COOTHOLIEHUS MEXAY IYTSMH, NMPONACHHBIMU
TEJIOM 3a IIOCJIEIOBATEIbHBIE PAaBHBIC IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUJKCHHUM C
Ha4yaJbHOW CKOPOCTBIO, PABHOM HYNIO. M3ydueHue NBM>KEHUS IIapuKa B BA3KOM >KMAKOCTH. M3yueHune
JIBMDKEHUS TeJIa, OPOLIEHHOT0 TOPU30HTAIBHO

Tema 2.2
J[mHaMMKa

Conep:xanue y4eOHOT0 MaTepuaJia

IIpunnun orHocurensHocTH [amwiies. Ilepsbliil 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Tpunuun cynepno3unuu cuii. Bropoit 3akon HeroToHa AJ1s1 MaTepuaibHOM TOUYKHU B

OK 01
OK 02
OK 04
OK 05
OK 07
IK
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nHeprmanbHoit cucteme orcuera (MCO). Tperuit 3axkon HproTOHA 111 MaTepuaabHBIX TOYEK. 3aKOH
BceMupHoro Tsrorenust. Cuna tspkectu. [lepBas kocMuyeckas ckopocTs. Cuiia ynpyroctu. 3akoH I'yka.
Bec Tena. Tpenne. Buasr Tperus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPeHHSI CKOJBXKEHUS W cmia TpeHus nokos. Koapdumuent tpenws. Cuiia CONPOTUBICHHS IMPHU
JIBUKEHUM Tella B KUAKOCTU win rasze. llocTymarenbHoe M BpaliarenbHOE JBH)KEHUE aOCOIIOTHO
TBEpAOro Teiaa. MOMEHT CUJIbl OTHOCUTEIBHO OcH BpamieHus. [lmedo cuibl. YciaoBusi paBHOBeCHs
tBepaoro tena B MCO. Texnuyeckue yCcTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHHKOB

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue padbOTHI:

W3y4yenune nBrkeHHs OpycKa M0 HAKJIIOHHOW TNIOCKOCTH IOJT ISHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOUINX B 1e()OPMUPOBAHHOM MPYKUHE U
PE3MHOBOM 00pas3iie OT BEJIMYHHBI UX JAe(OopMalun

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota 1. MccienoBanue yciaoBHiA paBHOBECHS TBEPAOTO T, UMEIOMIETO OCh
BpallleHUS

Tema 2.3
3aKOHEBI
COXpaAHCHHUS B
MeXaHUKE

Conep:xanue yueOHOro MaTepuaJia

Mexanunueckass pabora u MouHocTh. KuHernmueckas sHeprus. [loTeHuumanpHas sHeprusi. 3akoH
COXPAaHEHHUs MEeXaHUYeCcKoH 3Hepruu. Pabora cuibl TSKECTH U CUIIBI yripyrocTu. [I[pumeHeHne 3akoHOB
coxpaHeHus. Vcrnonbp30BaHue 3aKOHOB MEXAHMKH Ul OOBSICHEHUS JBWXEHHS HEOECHBIX Tel U M
Pa3BUTHS KOCMHUYECKUX MCCIIEOBAaHUM, TpaHUIIBI TPUMEHUMOCTH KJIAaCCHUECKON MexaHuKu. Mmmynbc
MaTepHalbHONW TOUYKH (Teja), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMITyIbC CHITBI U H3MEHEHHE UMITYJIbCa
Tena. 3akoH coxpanenus umiyibca B UCO. PeaktuBHoe nBukenue. Pabora cuibl. MOITHOCTH CHIIBIL.
Kunernueckast sHeprus marepuanbHoOil Touku. Teopema 00 M3MEHEHHMU KHHETHUYECKOW SHEPrHH.
[lorenunaneHas oHeprus. IloTeHumanbHas dSHeprus ynpyro JaeGOpMHUPOBAHHOW —MPYKHUHBL.
[TorennuansHast sHeprust Tena BOMM3M MoBepxHOCcTU 3eMid. [loTeHIMaIbHBIE M HENOTEHIHMATIbHbIE
ciiibl. CBsi3b pabOTHlI HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHHYECKON SHEPTruu CHCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKON PHEPIUH. YTIPYTHE U HEYIIPYTHE CTOJIKHOBEHHUS

[IpakTrueckue 3aHATUS

[IpakTuueckue padbOTHI:

W3yuenune cBsI3M CKOpPOCTEM Tenm IMpH Heynpyrom yaape. MccienoBaHue cBs3M pabOThl CHUJIBI C
M3MEHEHNEM MEXaHWYECKOM YHEPTUH Tea.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIEP, IPYKUHHBIM IHUCTOJET,
JBUKCHUE HCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
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Hcnonns3oBaHne 3aKOHOB MEXaHUKH JJIA 00BACHEHUS JABUXKCHU A HEOECHBIX Tel H I pa3BUTHUA
KOCMHYCCKUX PICCJICIIOBElHPIfI, T'paHUllbl TPUMCHHUMOCTHU KJIaCCUYECKOM MEXaHHUKHU. I/IMI/ITaI_H/ISI
HEBCCOMOCTH

JlabopaTopHble 3aHATHS

JlaboparopHasi padora 2. VccienoBanue CBS3U paOOThHI CHIIBI C U3MECHEHHEM MEXaHUYECKOW dHEPTUU
TeJla Ha MPUMEPE PACTSHKCHUST PE3UHOBOTO JKI'yTa

Pazgen 3. MoJiekyasipHasi pu3uka 4 TEepMOANHAMHUKA

20

Tema 3.1
OCHOBEI
MOJICKYJISIPHO-
KIHHETHYECKOM
TCOPUH

Conep:xanue y4eOHOT0 MaTepuaJia

OCHOBHBIE  TIOJIOKEHUS MOJIGKYJIﬂpHO-KI/IHeTI/I‘-IGCKOﬁ TCOPHUU W HX OIBITHOC 000CHOBaHUE.
bpoynoBckoe nBmwxenue. Auddysus. Xapaktep IBUKEHHS U B3aUMOACHCTBUS YACTUL[ BEILECTBA.
MOI{CJH/I CTpOCHUA I'a30B, )KI/II[KOCTef/'I N TBEPABIX TCI U 00BsICHEHHE CBONMCTB BCIIECCTBA HA OCHOBEC DTHUX
Mmojenel. Macca u pasmepsl mMosekyn. KommuectBo BemiectBa. IlocrosinHas Aorajpo. TeroBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenscusa. Monens uaeansHoro rasa.
OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KMHETHUECKOW TEOpUM ueadbHOro Trasza. AOcooTHas
TEMIIepaTypa Kak Mepa CpelHeld KMHETUYECKOM SHEPIMM TEIUIOBOIO JIBMKEHMs dacTwll rasa. Illkama
temneparyp KenbBuna. ["a3oBble 3akoHbl. YpaBHeHue MenneneeBa-Knaneiipona. 3akon JlanbroHa.
N3omporieccsl B uaeanbHOM I'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacTaBieHue
M30MPOLIECCOB: N30TEpMa, U30X0pa, n306apa. TexHuuecKkue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE:
TepMOMETP, OapoMeTp

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTunueckue pabotsl: M3mepeHne Macchl Bo3ayxa KiaccHONW koMmHare. MccienoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHHS Pa3peKEHHOI0 ra3a

JlabGopaTopHble 3aHATHUS

JlaGoparopHas pabota 3. M3yueHune 0JIHOr0 U3 U30MPOLIECCOB

Tema 3.2
OCHOBBI
TepMO)II/IHaMI/IKI/I

Conep:xanue yueOHOro MmaTepuajia

Buytpennsas sHeprus. Pabora u Temonepenava. KonumdecTBO TemIoOThl. YpaBHEHHE TEMJIOBOTO
Oananca. [lepBoenauano tepmoauHamMuKu. AnnadbaTHbli npouecc. Bropoe Haudano TepMOIUHAMHUKU.
Tennosele neuratenu. KITJI TteruioBoro asurarens. OxpaHa npuposl. TepmoanHaMudeckas CHCTEMA.
BHyTpeHHss sHeprust TepMOAMHAMHUYECKON CUCTEMBI U CTIOCOOBI ee n3MeHeHUsl. KoanuecTBo TenaoThl
u pabota. BHyTpeHHSs SHeprusi OJHOATOMHOTO HJEIBHOTO Ta3za. Buisl Teruonepenavu:
TEIUIONPOBOJHOCTh, KOHBEKIINS, U3JIydeHue. Y 1eTbHas TeII0EMKOCTh BellecTBa. KonuuecTBo TennoTsl
npu Tteronepenaye. Ilonstue o006 anmabatHoM mpouecce. I[lepBplii 3aKOH TEPMOAMHAMHKH.
ITpumMeHeHMe nepBoro 3akoHa TEPMOJUHAMUKH K M30mpoueccaM. I'paduueckas nHTepnperanus padoTsl
ra3a. Bropo#t 3akoH TepmoanHamMuku. HeoOpaTUMOCTh mporeccoB B nmpupoje. TeroBble MaliiHbl.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[MpuHIMIIBI  JCWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPIHUHM B TEIUIOBBIX MAIIHHAX.
KoaddunmenT noneznoro neictBus terioBoit mamuHbl. [{ukn KapHo 1 ero koadGuimeHT noae3noro
JEUCTBUS. DKOJIOTUYECKUE TTPOOIEMBI TEITIOIHEPTeTUKU. TEXHHUECKUE YCTPOUCTBA U TPAKTUIECKOE
MIPUMEHECHHE: IBUTATEIIh BHYTPCHHETO CTOPaHMsl, OBITOBOU XOJIONUIHHHUK, KOHIUITUOHED

JlabopaTopHble 3aHATHS 2
JlaboparopHast pabota 4. 3mepeHue yaenbHON TeII0eMKOCTH

Tema 3.3 Coaepsxkanue y4eOHOIro MmaTepuaJia 4

ArperatHble [TapoobpazoBanue u koHAeHcanus. Vicnapenre u KuneHune. AOCOTIOTHAS M OTHOCUTENIbHAS BIAYKHOCTh

COCTOSTHUSA Bo3ayxa. HacelmeHHslit map. YienpHass TeIuioTa napooOpa3oBaHMs. 3aBHUCHMOCTb TEMIIEPATYpHI

BCIECTBA U KHIIEHUs OT AaBiieHus. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPOIHS CBOHCTB

(pasoBrie kpuctamioB. JKuakue kpucramiabl. CoBpeMeHHble Marepuaibl. IlnaBneHue M KpucTaumzanus.

[ICPCXOAbI VY aensHas TeruioTa maBienus. Cyonumanus. Y paBHEHUE TEIIOBOTO OayiaHca
[IpakTrueckue 3aHATHS
[IpakTuueckas padbora: TexHudyeckue yCcTpoiicTBa U MPaKTUYECKOE NPUMEHEHNE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH [TOJy4YEHHUs COBPEMEHHBIX MaTepHajoB, B TOM YHUCIIe
HAaHOMATEpHaJIOB, U HAHOTEXHOJIOTUU
JlabopaTopHble 3aHATHS 2
JlaGoparopHas pabota 5. OnpeneneHue BIaKHOCTH BO3TyXa

Pazgen 4. DiaekTpoanHaMuKa 28

Tema 4.1 Conep:xanue yueOHOro MaTepuaJia 8

ONEKTPOCTATHKA | DJIEKTpU3alisl Tell. DICKTpUUeCKHid 3apsi. JlBa Buaa 3JIEKTPHUYSCKHX 3apsiioB. [IpOBOJHUKH,
JOUDJIEKTPUKNA M TIOJIYNPOBOAHMKH. 3aKOH COXPAaHEHUs DJIEKTPUUYECKOro 3apsija. BsaumopeiicTBue
3apsnoB. 3akoH Kysnona. TodeuHslil snexTpuueckuid 3apsia. DiekTpuueckoe mose. HampspkeHHOCTb OK 01
JIEKTpUYeCcKOoro mnouid. [IpuHIun cyneprno3uuuu 3JI€KTPUYECKHUX IOJIeH. JIMHUM HanpsyKEeHHOCTH OK 02
AIEKTPUIECKOTO ToJisi. Pabota cui snekrpoctatudeckoro mojst. [lorenmnuan. Pa3HOCTh MOTEHITMAIOB. OK 03
IIpoBOOHMKM M AMIIEKTPUKM B DJIEKTPOCTATUYECKOM MoJje. JManekTpuueckas NpOHUIAEMOCTb. OK 04
OnekrpoeMKocTb. KoHeHcaTOp. DIEKTPOEMKOCTh INIOCKOIO KOHJEHCATOpa. JDHEPrusl 3apsyKEHHOTO OK 05
KOHJIEHCATOpa OK 07
IIpakTrueckue 3aHsATHUS
ITpakTuyeckue paboThl: M3MepeHHE 3JIEKTPOEMKOCTH KOHJEHcaTropa. TexXHHuYecKue YCTpoWcTBa M
MPaKTUYECKOE MPUMEHEHHUE: AIIEKTPOCKOI, AJIEKTPOMETP, IJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHUE
JIEKTPONTPUOOPOB, KOHJICHCATOP, KOMUPOBAIBHBIN anmapar, CTpyHHbINH IPUHTEP

Tema 4.2 Conep:xaHue yueOHOTro MaTepuaJia 6
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[locTOSTHHBIH
PIEKTPUYECKUIN
ToK. Toku B
[pa3JIMYHBIX
cpemax

ONEKTPUYECKUN TOK. YCIOBUS CYHIECTBOBAHHS DJIEKTPUUECKOro ToKa. Mcrounnku Toka. Cuia ToOKa.
[MocTostnubiil Tok. Hampspkenuwe. 3akoH Oma Uit yyacTKa LEMU. DJICKTPUUYECKOE COMPOTHUBIICHHE.
VYaenpsHOE conpoTuBieHUe BemliecTBa. [locnenoBaTenbHOE, MapauieNbHOE, CMEIIAHHOE COCIUHEHHE
poBOIHUKOB. PaboTa anekrpuueckoro Toka. 3akoH Jlxxoyis-Jlenna. MOImHOCTE 3I€KTPHYECKOTO TOKA.
ONEeKTpOABMKYIAasl CHIa U BHYTPEHHEE CONPOTHUBIIEHME MCTOYHMKA TOKAa. 3akOoH OMa I IOJHOU
(3aMKHYTOH) 3nekTpuueckoil nenu. KopoTkoe 3amblkaHue. DJEKTpPOHHas MPOBOJAMMOCTb TBEPJBIX
METAJJIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS METAJUIOB OT Temieparypsl. (CBepXIpOBOIUMOCTD.
OnexTpuueckuii TOK B Bakyyme. CBoicTBa 31eKTpOHHBIX mydkoB. [lomynpoBoanuku. CoOCTBeHHAs U
IIPUMECHAss IPOBOAMMOCTb IOJYNPOBOAHUKOB. CBolicTBa p-N-nepexona. IlomynpoBoaHUKOBBIE
npuOOpsl. DIEKTPUYECKH TOK B PAcTBOpPAaX M PacIUiaBaX »AIIEKTPOIUTOB. IDJIEKTPOIUTHYECKAS
aucconuanus. JIEKTPOIU3. JIEKTPUYECKUI TOK B ra3ax. CaMOCTOATEIbHBIA U HECAMOCTOSTEIIBHBII
pa3psa. Mousaus. [1nazma

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckas pabora: TexHudeckue yCTpOCTBa U MPAKTUYECKOE MTPUMEHEHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, HCTOYHHUKH TOKA, JIEKTPOHArPEeBaTEIbHBIC IPUOOPHI, FIIEKTPOOCBETUTEIHHBIC
puOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AHO], TEPMHUCTOPHI U POTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN MO/, TaIbBAHUKA

JlabopaTopHble 3aHATHS

JlaboparopHas padoTta 6. M3yueHne cMemaHHOTO COeTMHEHUST PE3UCTOPOB.
JlabopaTtopHas pabota 7. I3MepeHue aIeKTPOIBIKYIIEH CUITbI HCTOYHUKA TOKA M €70 BHYTPEHHETO
CONPOTHUBIICHUS

Tema 4.3
MarnutHoe
roJie.
DIIEKTPOMAarHuT
Hasl HHYKIIWSI.

Conep:xanue yueOHOro MaTepuaJia

ITocTostHHBIE MarHuThel. B3auMmonenWcTBHE ITOCTOSHHBIX MAarHuTroB. MaruutHoe moie. Bekrtop
MarHuTHOM MHIAYKUMH. [IpHHIMIO Ccynepno3uuuy MAarHUTHBIX ITOJie. JIMNHMM MarHWTHOM MHIYKLHH.
KapTuna nMHMN MarHUTHON MHIYKIMH TOJIS TOCTOSTHHBIX MAarHUTOB. MarHUTHOE T0JI€ IPOBOJIHUKA C
ToKOM. KapTuHa JIMHMI WHIYKIUA MarHUTHOTO MOJIS JJIMHHOTIO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO NMPOBOJHMKA, KaTYHIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneicTBue NpoOBOIHUKOB C TOKOM.
Cuna Ammepa, ee moaysb U HanpasieHue. Cuna JlopeHua, ee Moaysib U HampaBieHue. J[BrxeHue
3apsDKEHHOM 4YacTUIbl B OJAHOPOJAHOM MarHUTHOM mone. PaGora cunbel Jlopenua. SIBnenue
9JIEKTPOMArHUTHOM WMHAYKIUHU. [IOTOK BekTOpa MarHUTHOW HMHIYKLIHMH. OJIEKTPOABHKYILAs CHJIA
UHAYKIMHU. 3aKOH OJJIEKTpoMarHuTHoW wuHAykumn @Papaznes. BuxpeBoe »sieKkTpuueckoe ToOJeE.
DNEeKTPOABMKYIIAsl CUjla MHIYKIUU B MPOBOJHUKE, ABIXKYILIEMCS MOCTYNAaTeIbHO B OJHOPOJHOM
MarHuTHOM Tnoisie. [lpaBuno Jlenma. MHAyKTUBHOCTB. SIBIEHHME CaMOMHIYKIMHU. DIEKTPOABUKYILAS
CHJIa CAMOMHYKIIMHU. DHEPIrHsi MATHUTHOTO IOJIA KATYIIKHU C TOKOM. DJIEKTPOMarHUTHOE TOJIE
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HpaKTH‘lGCKI/Ie 3aHATUA

HpaKTI/I‘leCKI/Ie pa6OTBIZ I/IsyquI/Ie MArduMTHOTIO ITOJIA KAaTYIIKKU C TOKOM.
Texuudeckue yCTpOﬁCTBa U HIPAaKTUYCCKOC INMPUMCHCHHUC: IMOCTOAHHBIC MArHUTBI, SJICKTPOMAIrHUTHI,
OJICKTPOABUTIATCIIb, YCKOPHUTECIN 3JICMCHTAPHBIX YaCTHI, MHAYKIIMOHHAA I1CYb

JlabopaTopHble 3aHATHS

JlaboparopHas pabdota 8. MccnenoBanue neCTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM
JlabGopaTopHas pabota 9. M3ydeHue siBJICHUS 2ICKTPOMAarHUTHON MHAYKITUU

Pa3gen 5. Kosie0anus v BOJHBI

22

Tema 5.1
MexaHUYeCKHe
151
DIICKTPOMArHUTH
ble KOJIeOaHMs

Conep:xanue yueOHOro MmaTepuaJia

Konebarenbnast cuctema. CBoOojHble MexaHMueckue KosiebaHus. [‘apMoHHueckue KosneOaHus.
[lepuon, yacrora, ammnutyaa u $asza konebanuii. [lpyxuHHbIl MasTHUK. MaTeMaTH4YeCKU MasTHUK.
VYpaBHeHHe rapMoHuU4eckux kojeOanuil. IIpeBpalieHue sHEpruM npu rapMOHMYECKUX KOJICOaHMSIX.
Konebartenbubiit koHTYp. CBOOOAHBIEC 3JEKTPOMArHUTHBIE KOJEOAHUS B HI€aTbHOM KOJIeOaTelIbHOM
KOHType. AHJIOTUS MEXJIy MEXaHWYECKUMHU U 3JIEKTPOMAarHUTHbIMH KoseOaHusiMu. Popmyna
TomMcona. 3akoH coxpaHEHHsS SHEPrUd B HAeaJbHOM KosebaTenbHOM KOHType. IIpencraBienue o
3aryxallux KojebaHusX. BbpIHyXneHHble MexaHudeckue kosiebanus. Pe3oHaHc. BbIHyX1eHHbIE
ANEeKTpoMarHuTHele Konebanus. [lepemennsiii Tok. CUHYCOMIAIbHBIA MEPEMEHHBINH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U JEHCTBYIOLee 3HAu€HUWE CHJIbl TOKAa M HAIpPSDKEHUS.
Tpancdopmarop. [IpousBoacTso, nepepaya u NOTpedIEHUE dIEKTPUUECKON IHEPTUU. DKOIOTHUECKHE
PUCKH TIpU MPOU3BOJCTBE 3JEKTpUUECKON 3Hepruu. KynpTypa HCHOIb30BaHUS DJIEKTPOSHEPTUU B
MOBCEHEBHOW JKM3HU

[IpakTueckue 3aHsATHS

ITpakTnyeckue padotsl: MccnenoBanue 3aBUCUMOCTH HepUOJa MaJbIX KojeOaHUil rpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHU4YecKre yCTpoMCTBA U NPAKTUYECKOE TPUMEHEHHUE: dIIEKTPUYECKAN
3BOHOK, '€HEpaTOp MEPEMEHHOI0 TOKA, JIMHUM DJIEKTponepeaay

JlabopaTropHble 3aHATHSA

JIaGoparopnas pabota 10. MccnenoBanue nepeMeHHOTO TOKa B LIEMH U3 MTOCIIEI0BATEIbHO
COEJIMHEHHBIX KOHAEHCATOpa, KaTYIIKH U PE3UCTOpa

Tema 5.2

Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHndecKrue
151
PJICKTPOMArHUTH
bI€ BOJIHBI

Mexannueckue BOJIHBI, yCiIoBHsS pacnpocTpaHeHus. Ilepuon. CKopocTs pacnpoCTpaHEeHUs W JJIMHA
BouiHBL [lonepeunsie u npojoabHbIE BOTHBL. HTephepeHiys 1 Audpakiius MeXaHHYeCKUX BOJH. 3BYK.
CxkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DJIeKTpOMarHuTHHIE BOJIHBI. Y CIIOBUS
M3JIy4ECHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus BekTopoB E, B, v B a1ekTpoMarHuTHON
BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTpa)kK€HUE, MpeJoMIIeHHe, Mojspu3anus, ITudpaxius,
uHTepdepeniys. CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH. [1Ikana snekrpoMarHuTHBIX BOJIH. [Ipumenenune
ANIEKTPOMArHUTHBIX BOJIH B TeXHUKE U ObITY. [IpuHIMIBI paguocBs3u u TeneBuaeHus. Paguonokarus.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpe/Ibl

[IpakTueckue 3aHsATUS

[IpakTrueckas pabora: TexHWYECKHE YCTPOMCTBA M IPAKTHUYECKOE NPHUMEHEHHUE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMArHOCTHKA B TEXHHUKE W MEIMIIMHE, pajap, pPaauoNpUEMHUK,
TelneBU30p, anTeHHa, Tenedon, CBY-meup

Tema 5.3
OnTuka

I'eomerpuueckas ontuka. IIpsmonuneiiHoe pacipocTpaHEHUE CBETa B OAHOPOJHOU cpexe. JIyu cBera.
Toueunsrit ncTouHuK cBeTa. OTpakeHHe CBeTa. 3aKOHBI OTpakeHUs cera. [locTpoenne n3o0pakeHnit
B IUIOCKOM 3epkane. Ilpenomienue cera. 3akoHbI HpenoMileHUs] cBeTa. AOCOJIOTHBIM MOKa3aTenb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblii yroil IoJHOro BHYTPEHHETO OTPAKEHUS.
Hucnepcust ceera. CinoxHbIil coctaB 6enoro cBeta. L[Ber. Cobuparomue M paccenBarolive JIUH3bI.
Tonkast nuH3a. @okycHOE paccTOsSHUE U ONTHYECKas cujla TOHKOW JMH3bI. [locTpoenue nzobpaxeHuit
B COOMparoIuX U pacceuBaroIuX JuH3ax. @opMysa TOHKON JHH3BL. YBEJIWYEHUE, JaBaeMOe JINH3O0M.
[Ipenensl mpuUMEHUMOCTH TeOMETpuYeckold onTuku. BomnoBass ontuka. MHTepdepeHmus caera.
KorepeHTHbIe HCTOUHUKHU. Y CIIOBUS HAOIIOACHUS MAaKCUMYMOB U MUHUMYMOB B HHTep(hepeHIHOHHON
KapTUHE OT JIBYX CHUH(]a3HBIX KOT€PEHTHBIX HICTOUHUKOB. J{ndpakuus ceera. JludpakiunonHas pemeTka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MAaKCUMyMOB IIpU MaJe€HMM MOHOXPOMAaTHYECKOIO CBeTa Ha
nudpakoHHyto penietky. [lonspuzanus ceera

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTuyeckue padotel: Habmoaenue nucnepcun cBeta. TeXHUUYECKHUE YCTPOMCTBA M IPAKTHYECKOE
MIPUMEHEHHE: OUKH, Jyma, poToanmnapar, MPOSKIIMOHHBIH anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHA$ ONTHKA, AU(PpaKIIMOHHAs peIIeTKa, MOJISIPOUI, TeIECKOI

JlaboparopHble 3aHATUA

JlabopaTtopHas pabota 11. Onpenenenue mokasaress IPETOMIICHHUS CTEKIa
JlaboparopHas pabota 12. HccrienoBanre cBOHCTB N300pakeHUI B JTMH3aX

Paznen 6. OcHOBBI cCIeHATBbHO TEOPHH OTHOCHTEIHLHOCTH

Tema 6.1

\ Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
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(OCHOBBI TEOPUH
OTHOCUTEJIBHOCT
17§

['paHunpl  NMPUMEHMMOCTH  KJIacCHMYeCKoW  MexaHukd. [locTymarbl  crenuaabHOH — TEOpHUH
OTHOCUTENIbHOCTH: MHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTU
OiHmTeliHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM W COKpalleHUE JIUHBI.
DHeprusi M HUMITYJIbC PEISTUBUCTCKOM dyacTUIpl. CBSI3b MacChl C JHEPrUed U HMIYJIbCOM
PENSATUBUCTCKOM YaCTHUIIbI. DHEPTHUS IMOKOSI CBOOOHON YaCTHIIBI

OK 04
OK 05
OK 07

Pa3nea 7. KanroBasi pusznka

12

Tema 7.1
(D71€eMEHTBI
KBAHTOBOM
OITHUKH

Conep:xanue yueOHOT0o MaTepuajia

®otonbl. ®opmyna Ilmanka cBs3u 3HEprun GOTOHA C €r0 YaCTOTOH. DHEPTrUs U UMITYJIbC (POTOHA.
Otkpeitre u uccnepoBanue Gorordpdexra. Onbitel A.I'. Cronerosa. 3akonsl poTodpdexra. YpaBHeHHE
Ouinmreitna s Goroadpdexra. "Kpacnas rpanumna" dororddekra. Hasnenue cera. Onbitsl [1.H.
JlebeneBa. Xumuueckoe AeiicTBUE cBeTa. TeXHUMYECKHE YCTPOICTBA M IPAKTHYECKOE IMPUMEHEHUE:
¢dboTorneMenT, GoToAATYHK, COTHEUHas: 6aTtapesi, CBeTOIUO

Tema 7.2
CtpoeHue aToma

Conep:xanue yueOHOTro MaTepuaJia

Mogens atoma Tomcona. OnbiTel Pezepdopna no paccesnuto -uactuu. IlnanerapHas Mozens atoma.
ITocrynats! bopa. M3nydenue u noriaomeHue GOTOHOB IIPH MEPEXOE aTOMa C OJHOIO YPOBHS dHEPrUU
Ha Apyroil. Bunsl ciektpoB. CriekTp ypoBHEW 3HEPruu aToMa BOAOpoJa. BolHOBBIE CBOICTBA YACTHIL.
Bonusl ne bpoins. KopnyckynspHo-BoiaHOBOM nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE H3JIyuyeHHE.
Judpakius 37€KTPOHOB B KpHCTaIaX. YCTPOMCTBO M NPUHIMII paboOThl Jazepa. TexHUUecKue
YCTpPOICTBA U MPAKTUUECKOE NPUMEHEHHUE: CIEKTPAJIbHBIM aHanu3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBBIN
KOMIIBIOTED

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTnueckas padbora: HabmroneHue nuHeiyaToro crekrpa

Tema 7.3
ATOMHOE SIPO

Conep:xanue yueOHOro MaTepuaJia

DKCIEepUMEHTHI, JT0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHUus siapa. OTKpbITHE pailOaKTUBHOCTU. OMBITHI
Pesepdopna nmo onpeneneHuio coctTaBa paauoakTUBHOTO u3nydenus. CBoiicTBa anbda-, 6eTa-, raMma-
M3JIy4eHUs. BiusHue pajroakTMBHOCTH HA KUBBIE OpraHu3Mbl. OTKpBITHE NPOTOHA W HEWUTPOHA.
Hyknonnass mozens siapa I'eiizenOepra-lBanenko. 3apsia sinipa. MaccoBoe uucio siapa. M3oTomsl.
Anbda-pacnan. OIEKTPOHHBIH W  TO3UTPOHHBIM  Oera-pacman. ['amma-uznmyuenue. 3akoH
PaZMOaKTUBHOTO pacmaza. JHEprusl CBSA3U HYKJIOHOB B sipe. SlnepHble cuibl. JledekT macchl sfpa.
SAnepusie peakiuu. [lenenue u cuntes saep. Anepusiit peakrop. Tepmosiaepublil cunres. [IpoOGiaems! u
MIEPCIIEKTUBBI SIIEPHON DHEPreTUKU. DKOJOTUYECKUE ACIEKTHI SIIEPHON SHEPreTUKU. DIIEMEHTapHBIE
gacTullbl. OTKpBITHE MO3UTpOHA. MeTonbl HAOMIOACHHUS W PETUCTPALMU 3JIEMEHTApHBIX YacTHILL.
dyH1aMEeHTAJIbHBIE B3aMOICHCTBHA. EMMHCTBO (hr3nyeckoi KapTHHBI MUpa

[IpakTueckue 3aHsATUS
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[IpakTrueckue padotsl: MccnenoBanue TpeKOB YacTHIl (110 TOTOBBIM GoTorpadusim).
TexHudeckue ycTpoOMCTBAa M IPAKTHYECKOE IPUMEHEHME; J03UMETp, Kamepa BuiabcoHa, saepHbIN
peakTop, aToMHas bomba

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1
DJIEMEHTBI
ACTPOHOMHHU

1 acTpoDHU3UKH

Conep:xanue yueOHOro MaTepuaJia:

Otanbl pa3BUTUA acTpOHOMHUHU. lIpUKIagHOE M MHPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMHUU. Bun
3Be3Horo Heba. Co3Bes3nus, spKUE 3BE3/bl, IJIAHETHI, X BUAMMOE JaBIKeHHe. CollHeuHasi cHCcTeMa.
[Tnanetsr 3emHo# rpynmsl. [TnaneTsi-ruranTsl. Manbie Tena Conneunoit cucremsl. ConHile, hotocdepa
u armocdepa. ComHevHass akTUBHOCTh. Mcrounuk sHepruu CojHIA ¥ 3Be37. 3BE3/bl, X OCHOBHBIC
xapakTepucTuku. [[uarpamma  "CHeKTpalbHBIM  KJIacC - CBETUMOCTB'. 3Be3Abl  IJIABHOM
IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTB' JUIsl 3B€3]1 TJIaBHOM I1OCIJIEI0BATEIbHOCTH.
Buyrtpennee crpoenue 3Be31. COBpeMEHHBIE IPEACTABICHHS O TPOUCXOKICHUH U 3BoMtounu ConHia
U 3Be3/1. DTallbl )KU3HHU 3Be37. Mieunslii [1yTh - Hama ["anaktuka. CniupanpHas cTpykTypa [anakTuku,
pacnpeneneHue 3Be3], raza u noui. [lonoxenue u neuxxenue Connna B ["anaktuke. Tunsl rajakTuk.
[Tnockast u cepruyeckas moacucTemsl [ anmakTuku. PamquoranakTuky v kBa3zapbl. UepHbIC ABIPHI B SIpax
ranakTuk. Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Pa3Oeranue ramaktuk. Teopus
Bonwmoro B3peiBa. PenukroBoe msnyuenue. MacmitabHas cTpykrtypa Bceenennoit. MerarainakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUUT

JlaGopaTopHble 3aHATHUS

JIaGoparopHas pabora 13. HaGmro1eHNs1 HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOXKEHUN JUIsl ONPEJeIeHUs MOJNI0XKEHUsI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro NMolymapHs U spKue 3Be31bl

OK 01
OK 02
OK 03
OK 05
OK 07

IMpodeccuoHaILHO OPHEHTHPOBAHHOE CoO/lepKaHueE (Coep:KaHNe MPUKIATHOTO MOTYJIs1)
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IIpomexyTounas arrectamusi (quddepeHIrpoBaHHbIil 3a4eT)

Bcero:
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3. Y ci10BHSI peanu3anuu MporpaMMbl 0611e06PA30BATEIbHOM T CHHITHHbBI

3.1 TpeOoBaHNsI K MUHUMAJIbHOMY MaTePUAJbHO-TEXHUYECKOMY O0ecrne4yeHn 0
bazoBelii ypoBeHb Kypca (U3MKHM Ha YpOBHE CpelHEro oOImiero oOpa3oBaHUs H3Y4aeTcs B
ycioBHsX KaOuHeTa ¢u3uku. B kaOuHere ¢Gu3umku ecTb HeoOxoauMmoe jgabopaTopHOE
0o0opy0oBaHUE ISl BBHIIOJHEHUSI YKa3aHHBIX B MporpamMme No (HU3MKE MPAKTUYECKHX padoT u
JIEMOHCTpallMOHHOE 00opynoBaHue. JleMoHCTpaloHHOe 000pynoBaHue C(HOPMHUPOBAHO B
COOTBETCTBUH C TPUHIMIIOM MUHUMAJIbHONH JIOCTATOYHOCTH W OOECICUYMBACT IOCTAHOBKY
IEPEYUCIIEHHBIX B IporpaMme IO (U3MKE KIFOUEBBIX JEMOHCTpAlUil Ui HCClIel0BaHUs
U3y4aeMbIX SIBJIGHUH M TPOLIECCOB, AMIMPUYECKUX H (PYHJaMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX NMpUMeHeHHuH. JJaboparopHoe 000pyaoBaHue AJis JIAOOPATOPHBIX U MPAKTUYECKUX
paboT cOpMHPOBAHO B BUJEC TEMATUYECKHX KOMIUIEKTOB M 0OECIIeUYMBaeTCs B pacuére OJHOTO
KOMILJIEKTa Ha JBYX oOydaromuxcs. TeMaTHueckue KOMIUIEKTHI JJAOOpaTOpHOro 00OpyI0BaHUS
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHWU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKXkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
ObopynoBanue yueOHOT0 KaOUHETa:
- I0CaJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUarOIUXCS;
- pabouee MeCTO IpenoJaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;
- 3aJJaHKS JUIs1 IPOBEPOUYHBIX padoT;
- Ipo(eCCUOHATILHO OPUEHTUPOBAHHbIC 3a/1aHMS;
- MaTepHaJIbl HK3aMeHa.
TexHuueckue cpeicTBa 00y4eHus:
- IEPCOHAIBHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAMMHBIM 00eCTIeUeHUEM;
- IPOEKTOP € IKPAHOM.
- 3aJ1bl (OMOIMOTEKa, YNTAJIBHBIN 3a]1 ¢ BBIXOJAOM B MH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHYIO
cetb VIHTEpHET)
[lepeueHb 1EMOHCTPALIMOHHOTO U JIA0OPATOPHOIO 000PYAOBAHUS:

1. [Tudposas nabopaTopus o ¢pu3MKe 115 MpernoaaBaTens,

2 [udposas nabopaTopus 1o ¢pu3MKe AJIs 00yUJaOmEerocs,

3 Becsl TexHUUeCKHE ¢ pa3HOBECAMU;

4. KommuiexT 151 1abopaTopHOro NpakTUKyMa 1o OINTHKE;

5 KommiexT ju1st 1abopaTopHOro MpakTHUKyMa 0 MEXaHUKE;

6. KommiekT s n1abopaToOpHOro MpakTUKymMa IO MOJIEKYJSIPHOM Qu3uke u
TEPMOJIMHAMUKH;

7. KomruiekT 151 1abopaTopHOTO MPaKTHUKyMa IO SJIEKTPUUECTBY (C T€HEpaTOpoOM);

8. KommekT aisi u3ydeHus: BO30OHOBIIIEMBIX MCTOYHUKOB SHEPIUU (COTHEUHOM,
BETPOBOI HEPIUH, OHO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKON SHEPTETUKH );

9. AmnepmeTtp n1abopaTopHbIH;

10. Bonbr™merp nabopaTtopHbIii;

11. Konopumerp ¢ HabopoM KalopUMETpUIECKUX TET;

12. TepmomeTp 1abopaTOPHHBIiL;

13. KommiekT ans m3ydeHHs: OCHOB MEXaHHMKH, NMHEBMATUKH M BO300HOBISIEMBIX
HCTOYHUKOB SHEPTHH;

14. Bapomerp-anepouns;

15. biiox nuTaHus peryinupyemslii;

16. Be6-kamepa Ha OIBUKHOM IITATUBE;

17. Buneokamepa st paboThl C ONITHUYECKUMH MPUOOPaAMH,

18. I'enepatop 3ByKOBOIi;

19. ['urpometp (cuxpomerp);

20. ['py3 HaOOpHBIii;

21. JlnHaMoMeTp IeMOHCTPAIMOHHBIN;
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22. KoMruiekT nocyibl 1€MOHCTPAIMOHHOM ¢ TPUHAAJIEKHOCTSIMU;

23. MaHOMETp KUJIKOCTHOM JI€MOHCTPAllMOHHBIN;

24. MeTtp neMOHCTpalMOHHbIIH;

25. MUKpOCKOIT AEMOHCTPAITMOHHBIH;

26. Hacoc Bakyymublii KomoBckoro;

27. CTOJUK IOBEMHBIH;

28. [ITaTuB AEMOHCTPALIMOHHBIN (PU3NIECKUIA;

29. DIIeKTPOILIUTKA;

30. Habop neMoHCTpaImOHHBIN 10 MEXaHUYECKUM SIBIICHUSIM;

31. Habop nemMoHCTpaloHHBIH [0 TUHAMUKE BPALaTeIbHOTO JIBH)KEHUS;

32. Habop neMoHCTpaIlmOHHBIN 110 MEXaHUYECKUM KOJICOAHUSIM;

33. Habop neMoHCTpallMOHHBIN BOJIHOBBIX SIBJICHH;

34, Benepko Apxumena;

35. MasTHuk MakcBea;

36. Habop ten paBHOTO 00BEMA;

37. HabGop Ten paBHOI Macchl;

38. [Tpubop i feMOHCTpauK aTMOC(HEPHOTO JaBJICHHUS,

39. [Tpu3ma, HaKJIOHSIOIIASICSI C OTBECOM;

40. PpIuar nemoHCTpauMOHHBIN;

41. Cocynsl coobimaronuecs;

42. CrakaH OTJIMBHOI 1IEMOHCTPAIIMOHHBIH;

43. Tpy6xa HproToHa;

44, [Tap ITackans;

45. Habop neMoHCTpaIOHHBIH 110 MOJIEKYISIPHON (PU3UKE U TETUIOBBIM SBIICHUSIM;

46. Habop nemMoHCTpaioHHBIN IO Ta30BBIM 3aKOHAM;

47. HaGop xanumuisipos;

48. TpyOka 11 JEMOHCTPAITUU KOHBEKITUH B JKUIKOCTH;

49. [{unuHAPBI CBUHIIOBBIE CO CTPYTOM;

50. [Iap ¢ KoIbIIOM;

51. BBICOKOBOIBTHBIN HCTOYHHK;

52. ['eneparop Ban-ne-I'paada;

53. Ho3umerp;

54, KamepToHbl Ha pe30HAHCHBIX SIUKAX;

55. KommiekT mnpubOpoB W MpUHAUIEKHOCTEH [Nl JAEMOHCTPallid CBOICTB
AJIEKTPOMArHUTHBIX BOJIH;

56. Kommiexr npubopoB  JuId U3YYCHUS OPUHILIAIIOB  paJHonpHeMa
U paJuorepe1auu;

57. KommuiekT npoBoios;

58. Marsut 1yrooOpasHblif;

59. Marsut noJsiocoOBOM JEMOHCTPALIMOHHBIM;

60. Mammuna snektpodopHas;

61. MasTHUK DJIEKTPOCTAaTUYECKUI;

62. Habop 1o M3y4eHHI0 MAarHUTHOTO TIOJIST 3eMJIH;

63. Habop geMOHCTpallMOHHBIM 110 MAarHUTHOMY TOJIO KOJIBIIEBBIX TOKOB;
64. Habop 1eMOHCTpaMOHHBIA 1O TIOTYIPOBOTHUKAM,

65. Habop aeMOHCTpallMOHHBIH 110 TOCTOSSHHOMY TOKY;

66. Habop A1eMOHCTpaIlMOHHBIH MO IEKTPUIECKOMY TOKY B BaKyyMe;

67. Habop neMOHCTpallMOHHBIH MO AJIEKTPOAMHAMHUKE;

68. Habop a1 1eMOHCTpaIi MATHUTHBIX TTOJICH;

69. Habop 1151 1eMOHCTpaluy 3IEKTPUIECKUX MOJIeH;

70. Tpancdopmarop y4eOHBIH;

71.I1amouka cTEK/IIHHAS,
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72.I1anouka >00HUTOBAS;

73. ITpu6op Jlenna;

74. CTpenky MarHUTHBIE Ha IITaTUBAX;

75. CynTaH 371eKTpOCTaTHIECCKU;

76. IlITaTuBBI N30JIMPYIOLITHE;

77. DneKTpOMarHuT pa300pHBIN;

78. Habop neMOHCTpalMOHHBIH 10 TEOMETPHUIECKOM ONTHKE;

79. Habop neMOHCTpaIlMOHHBIH 110 BOJTHOBOM ONTHKE;

80. CriekTpockon qBYXTpyOHBIH;

81. Habop cnieKkTpaibHBIX TPYOOK C HCTOYHUKOM ITUTaHUS,

82. YcranoBka miist uzyuenus Gporodphekra;

83. Habop neMoHCTpalmoHHBIH 1o mocTossHHOU [1nanka;

84. KoMIuIeKT HarIsAHBIX TTOCOOHH SISl TOCTOSTHHOTO UCTIOJIb30BAHUS;

85. KoMmruiekt moptperoB aiist opopMileHHsT KaOWHETa,

86. KoMIutekT 1eMOHCTPAIIMOHHBIX YI€OHBIX TaOJIHII.

[lepeyeHb  NEMOHCTPAIMOHHOTO W JIAOOPAaTOPHOTO  OOOpYMOBaHHS ~ HOCHUT
pPEKOMEH IaTeIbHBINA XapaKTep.

3.2 UndopmaunonHoe obecrnedeHue 00yuyeHust

Jis peanu3alyd IPOrpaMMbl JHCHUILIMHBL OMOJMOTEUHBIH (GOHA 00pa3oBaTeIbHOM
OpTraHM3aI} UMEET TIEYATHBIC W/WIIHA dJCKTPOHHBIC YICOHUKH U Pa3pabOTaHHBIC B KOMILJICKTE C
HUMH y4eOHbIe TOcoOus (NIpU HAJIWYMHU), AONYIICHHBICE K HCIIOJIb30BAHHIO NP pealn3aliu
00pa30BaTeIbHBIX MPOTPAMM CPETHETO MPodhecCHOHATEHOTO 00pa30BaHus, PeaTU3yeMbIX Ha 0a3e
OCHOBHOT0 00111eT0 00pa3oBaHMS.

[Tpu peanuzanuy mporpaMMbl TUCITUTUIMHBI UCTIOIB3YIOTCS 3JICKTPOHHBIC 00pa30BaTeIbHBIC
pecypchl, NOMYIICHHBbIE K WCHOJIb30BAHUIO TPU pealu3aliil 00pa30BaTENbHBIX MPOrpPaMM
cpenHero odmiero oopa3oBaHusl.

PexoMeHryeMble reuaTHbIC U3aHUS 110 PeaTnu3allii 00IIe00pa3oBaTeIbHON JUCIUTLIAHBI
OCHOBHBIE UCTOUYHUKU:

1. Mskumes, I'. ., byxoBues, b. b., Corckuii, H. H. / [Tox pen. [TapdentseBoit H.
A. ®usuka. YueOnuk s 10 k1. — M.: UznarensctBo «IIpocsemienuer, 2019. — 416c¢.

2. Mskumes, I'. f., byxosues, b. b., Yapyrun, B.M. / [1ox pex. [TapdhentseBoit H. A.
Ouszuka. YueOnuk 1 11 k. — M.: I3parensctBo «lIpocBemenuey, 2019. — 399c¢.

ZIOHOJ'IHI/ITQJ'IBHI-)Ie UCTOYHUKU:

3. Hmutpuesa, B. ®. dusuka pis npodeccuil U crnenuanbHOCTEN TEXHUYECKOTO
npopwis:  yueOHHMK Uil OOpa3oBaTENbHBIX  YUYPSKICHUM HAa4albHOTO U CPEIHEro
npodeccuoramsHOro obpazopanus / B. @. JImutpuena. — 2-¢ usm., crep. — M.: M3garensckuid
HeHTp «Akaaemusi», 2019.- 448 c.
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Ilepeuenb HTEpHET-pECYPCOB:

1. Enunas xomnexnust mu@poBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum goctyna:
http://school-collection.edu.ru/catalog/pupil/?subject=30 (gara obpamienus: 29.08.2022);

2. KM-mkona. — Pexum noctyma: http://www.km-school.ru/(nata oOpamenus:
29.08.2022);
3. OtkpeiTas ¢puszuka. — Pexxum gocryna: http://www.physics.ru/courses/

op25part2/design/index.htm (mzara obparuenus: 29.08.2022);

4, [Tnardopma SAKnace — Pexxum noctyna: http://www. yaklass.ru
/(nataoOpamienus: 29.08.2022);

S. Poccniickass ~ anekTpOHHAs LIKOJIA — Pexxnm JIOCTYIIA:

http://www.resh.edu.ru/(nara o6pamenus: 29.08.2022);

6. duznka.ru. — Pexxum nocrymna: http://lwww.fizika.ru (mara
obparnienus:29.08.2022);
7. OUIIA (BIIP 11 kmacc) — Pesxxum gocryma: http:// www.fipi.ru

/(mataobparmienus: 29.08.2022);

OnexkTpoHHBI yuyeOHUK — Pexxum noctyma: http://www.physbook.ru/(nata oOpatieHust:
29.08.2022).
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB OCBOCHHS 00111e00Pa30BaTe/IbLHOM AU CHUIITHHBI
KoHTposib M oleHKa pe3yabTaTOB OCBOCHHUS O0O0Ie00pa3oBaTEIbHOM JTUCITUTIINHBI

PacKpBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC PE3YJIbTAThI, HAIIPaBICHHBIC HA (DOPMUPOBAHHUE OOIIHX U

po)eCCHOHAIBHBIX KOMIIETEHIIUHN 110 pa3jiesiaM U TeMaM COJIepKaHus y4eOHOro Marepurara.

Kon u nHaumeHnoBanme
¢GopMupyeMbIX KOMIIETEHUM I

Pasznen/Tema

THun oneHoYHbIX
MeponpusITHIA

OK 01. BeiOupats criocoObl perieHusy
3ajaq npodeccruoHaTbHON
NesITeIbHOCTH MPUMEHHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pa3nen 6. Tema 6.1

Paznen 7. Temer 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

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

Paznen 5. Temnr 5.1.,5.2., 5.3.

OK 02. HMcnonp30BaTh COBPEMEHHBIE]
Cpe/CTBa MOUCKA, aHAIH3a

U MHTEPIIPETAUN HH(POPMALIUN

M “HGPOPMAIMOHHBIE  TEXHOJOTHUY|

Pasnen 4. Tems1 4.1.,4.2.,4.3

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

Paznen 5. Temsr 5.1.,5.2., 5.3.

IS BBITIOJIHEHUS 3agaulPasnen 6. Tema 6.1
npodeccuoHalibHON festenbHocTH  [Pasmen 7. Temnr 7.1, 7.2, 7.3
Paznen 8.
ITo/c [YCTHBIN OIPOC;
OK 03. [TnanupoBatsPaznen 1. Tema 1.1 (pPOHTATBLHBIAOIIPOC;
1 pealn30BbIBaTh cooctBennoePa3zgen 3. Temsr 3.1., 3.2., 3.3. HaOII0CHIE
npodeccuonansHoe W waHocTHOEPasnen 4. Temsr 4.1., 4.2., 4.3 3a BBINTOJIHEHUEM|

pa3BuTHe, MpeanpuHUMarenabckyroPa3nen 8 Tema 8.1 lmabopaTopHbBIX padoT;
NEATEIbHOCTh [To/c [paKTHYEeCKHe pPaldoTh]
B npodeccnoHanbHOMI chepe, (petenue
MCII0JIb30BAaTh 3HAHUS] KaueCTBEHHBIX

M0  TMpaBoBOM W  (UHAHCOBOH U pACUCTHBIX 33]1a4);
FPaMOTHOCTH B Pa3IUYHBIX TeCTUPOBAHUE;
PKU3HEHHBIX CUTYaIUSIX [pelIeHne Keiic-3aaay;
OK 04. D¢ dexruBnolPazaen 2. Temsr 2.1.,2.2.,2.3.  BBHIIOJIHEHUE  3aJaHUN]
B3anMojieiicTBoBaTh U paboratsPa3gen 3. Temsr 3.1., 3.2., 3.3. [IPOMEKYTOUHOMN

B KOJUIEKTUBE U KOMAaH/IE Pasnen 4. Teme1 4.1.,4.2., 4.3 aTTeCTAlluU

Pa3nen 6 Tema 6.1
Paznen 7. Temsr 7.1, 7.2, 7.3
ITo/c

Pasznen 5. Temsr 5.1.,5.2., 5.3.

OK 05. OcymecTBisiTb  YCTHYIO
154 IMUCBbMCHHYIO KOMMYHHKAIIUIO
Ha rOCy/IapCTBEHHOM SI3BIKE

Poccuiickoit ®Deaepanuu ¢ y4eToM
ocoOeHHOCTEH COLMAIILHOTO
1 KyJIBTYPHOI'O KOHTEKCTa

Pazpen 1.

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasmen 6. Tema 6.1

Pasnen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

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

Pasznen 5. Temsr 5.1.,5.2., 5.3.

OK 07. CoxneiicTBOBaTh COXpPaHEHUIO
OKpYyKaroleun Cpenpl,

pecypcocOepeRkeHHIO, MTPUMEHSITH|

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
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3HaHUSA 00 W3MEHEHUH KiIumMara,

Paznen 5. Temnr 5.1.,5.2., 5.3.

[IPUHLIUIIBI 6epexximuBoroPaznen 7. Temst 7.1, 7.2, 7.3
MPOU3BOJICTBA, s dextuHOoPazaen 8§ Tema 8.1
MerCTBOBATH B ype3BeruaitHbIx|[1o/c

CUTYyaIusax

I1K... [To/c
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