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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITIPOT'PAMMBbBI YYEBHOM
JUCHUILINHBI «®PU3UKA»

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAIBHOM
00pa3oBaTeJbHOM IPOrPAMMBI:

[Iporpamma JTACTIATUINHBI SIBIIAETCS qacTbIO OCHOBHOM
npodeccroHanpbHON oOpa3oBarensHOM mporpammbl CIIO, peamusyemoir Ha 0aze
OCHOBHOTI0 00111eT0 00pa30BaHus, U BXOJUT B 00111€00pa30oBaTenbHbIA LUK y4€OHOTO
TUIaHA.

Pabouas mporpamma y4eOHON MHCIUIUIMHBI pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETO OOIIero
00pazoBaHUs ¥ IPUMEPHOIN OCHOBHOW 00pa30BaTeNbHON MPOTPAMMBI, 0J00pEHO Ha
3acenanuu llenarornueckoro cosera ®I'bOY AITO UPIIO npotokonom Ne6/2025 ot
«18» ampens 2025 rona.

1.2. lleab U muIaHUpyeMble Pe3yJabTATHI 0CBOCHUS JUCIUIIINHbBI

1.2.1. e TUCHMIIJIMHBI .

Conepxanre mporpammbl  0011eoOpazoBaTelbHONM  OTUCHUIUIMHBL  Dusnka
HaMpaBJICHO Ha TIOCTHYKEHHUE CIICAYIONINX IIeNIeH:

* (opmMupoBaHHWE HWHTEpeCa M CTPEMJICHUS OOYYalOIMUXCSI K HAyIHOMY
U3YYCHUIO MTPUPO/IBI, PAa3BUTHE UX UHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEIH;

*  pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/I€ TO3HAHUS

1 GOpMHUPOBAHUE UCCIIENOBATEILCKOTO OTHOIICHHUS! K OKPY>KAIOIIUM SIBIICHUSM;

* (opmMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTara U3y4EeHHUS OCHOB
CTPOEHUSI MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;

e (dopMHupOBaHUEC YMEHUIN OOBICHITH SBJICHHS C HCIIOJIb30BaHUEM (PH3MUECKUX
3HAHUU M HayYHBIX J0Ka3aTeIbCTB;

* (opmupoBaHHE NpPEACTABICHUN O poiM (UIMKUA I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIL.

JlocTKeHHe ITUX 1eNei 00eceurBaeTCsl pEieHHEM CIICTYIOIINX 3a/1a49

B [IPOLIECCE M3YUYEHUS Kypca (PU3MKU HA YPOBHE CPEHEro 00IIero 0Opa3oBaHus:

* npuoOpeTeHrue CUCTEeMbl 3HaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUAX, BKIFOYAs MEXAHUKY, MOJICKYISIPHYIO (DU3HKY, DIIEKTPOIUHAMUKY,
KBaHTOBYIO (DU3MKY U 3JIEMEHTHI aCTPO(PU3UKH;

* (opmMupoBaHUE YMEHHIA IPUMEHITh TEOPETUUECKUE 3HAHUS

11 00bsICHEHUs (PU3MUECKUX SIBJICHUI B IPUPOAE U JUIS IPUHATHS MPAKTUYECKUX
PEIICHUH B IOBCEIHEBHOW )KU3HU;

*  OCBOEHHE CIIOCOOO0B PEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJJaHHON (pr3nuecKoit
MOJIENIbIO, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO3JaHue (PU3NUECKOU
MO/I€JI, COOTBETCTBYIOLIEH YCIOBUSIM 3a/1auH;

* TOHMMaHWE (U3WYECKHX OCHOB U TPUHIUIOB JICHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOIIYIO CPEY;



*  OBJIQJICHHE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS

U TpoBeleHUS (U3UYECKUX OKCIEPUMEHTOB, aHaln3a W HMHTEPIpETaluu
nH(bOpPMaIH, OTIPEEICHUST TOCTOBEPHOCTHU MOJTYICHHOTO PE3yNIbTaTa;

* CO3JaHME YCJOBHH IJISI Pa3BUTHS YMEHHWH TPOEKTHO-UCCIEeI0BATEIHCKOM,
TBOPYECKOU JIESITENBHOCTH.

Ocobennocmv  OpMUPOBAHUS COBOKYNHOCMU 3a0ad U3VHeHUs @Qu3uxu 0.
cucmemvl  CpeoHe20  NPOGhecCUOHANbHO20  00pA308aHUsl  3AKIOYAEmCcs 8
HeooXo00UMOCMU peanu3ayuy npogheccuoHalbHOU HANPagieHHOCMU peulaemvlx 3a0ad,
yuéma ocobennocmell cghepvl desmenvHocmu 6yOYuUX Cneyuaiucmos.

Ilpoepamma no @usuxke npedocmasniem BO3MONCHOCMb OJil P eanu3ayuu
PAZTUYHBIX MEMOOUUeCKUX NOOX0008 K Op2aHUu3ayuu 00yyeHus usuxe npu ycioeuu
COXpaHeHus 00a3ameNbHOU YACMU COOEPIAHCAHUSL KYPCa.

Ilpenooasamens 6npage camocmosamenvHo 6vlOUpaAmMv  GopMy  U3YUEHUS
mamepuana: Jjgekyus, OeMOHCMPAayus 3KCNePpUMeHmd, npakxmuyeckas paboma,
NPAKMUKYM MO PEUEeHUIo 3a0ay U np., a makaice no ceoemy YCMOmpeHuo npogooum
O0eMOHCMPAYUOHHbIE U 1AOOpamopHvle padomevl ¢ YUEMOM — UMEIOUe20C s
obopyooeanusi  (onpeoenimsv  NPOOOJHCUMEILHOCMb  1AO0OPAMOPHO20 UL
NPAKMUYECKO20 3aHAMUS, OONOMHAMb €20 OpYeUMU uoamu pabom. u3syyeHue
meopemuyecKkoe0 Mamepuaid, peuleHue 3a0ay, paboma ¢ mexHuyecKkum mexKcmom,
mecmuposanue u np.)

Ilpenooasamens  camocmosimenvHo  onpeoensiem  NOCIe008AMENbHOCHb
U3yueHus U 00veM 4acos, OmMeoOUMbIU HA U3VUeHUe OMOEeIbHbIX MmeM, 8bloupaem
memamuxy npogheccuoHarbHO OPUEHMUPOBAHHO2O COOEPHCAHUA OUCYUNIUHLL 8
3agucumocmu  om  cneyuguxku  Oyoywer npogeccuoOHAIbHOU — OesmenlbHOCmU
00yYaruuUxcs.



1.2.2. IlnaHupyemble pe3yJbTaTbl OCBOeHHMs  00meoOpa3oBaTebHOM
aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme komnerenuu (nanee — OK) u npodeccrnonansaple KOMIETSHINH (J1aIee —
[IK) ®I'OC CIIO B COOTHECEHHMH C JMYHOCTHBIMU, METANPEIMETHBIMU U
MpeAMETHBIMIA  pe3ylbTarTaMu oOydeHus Oa3oBoro ypoBHsA (mamee — [IPO)
dI'OC COO mnpeacraBiieHbl B TAOIHIIE:



Koan
HaHMeHOBaHHe
¢ opmupyembIx
KOMIIeTe HIIUii

ILtanupyemblie pe3yJbTaThl 0CBOCHHS IPOrPAMMBbI N0 THCIHMILIHHE

Oo6ume?

JMCUMILIHHAPHBI €2

OK 01. Beibupats
CHOCOOBI peleHus
3a1a4
npodeccroHanbHON
JIeSITEIbHOCTH
MNPpUMCHUTCIIBHO
K Pa3IuIHbIM
KOHTEKCTaM

JIugHOCTHBIE PE3yNbTaThl JOJKHBI OTPaXKaTh B YacCTH
TPYIOBOTO BOCITUTAHUSL:

- TOTOBHOCTh K
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJIOTUYECKOM M COLMAIbHON  HAINpPaBJICHHOCTH,
CIIOCOOHOCTD VHUIUUPOBATH, MJIAHUPOBATh u
CaMOCTOSITEIBHO BBITIOJIHSATH TAKYIO JCSTEIBHOCTD;

- MHTEpEC K pazIuuHbIM cdepam mpodeccrHoHambHON
JIEATEIBLHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSDKEHUH BCCH JKU3HMU.

MeranpeaMeTHbIe pe3yabTaThl JOJIKHBI OTPaXKaTh:

Osgiagenne YHUBEPCATbHBIMH y4eOHBIMU
[103HABATEIbHBIMH JICHCTBUSIMHU:

a) 0a30BbIC JIOTHYECKUE JICHCTBUS:

CaMOCTOSITEIIFHO (POPMYJIUPOBATh M aKTYaJIM3HPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE; YCTaHABINBATh
CYIICCTBCHHBIA TMPU3HAK WM OCHOBAHWS JJISI CPAaBHCHWS,
KIlacCHUKAIIUY W OOOOINCHUS;  ONpENeisaTh  IENH
NESTeTbHOCTH, 3a/1aBaTh IMapaMeTPbl W KPUTEPHH WX
JOCTHIKEHUST; BBISBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS
B pacCMaTPUBACMBIX SBJICHUSX; BHOCUTh KOPPEKTUBHI B
JIeITEIbHOCTh, OLIGHUBATh COOTBETCTBUE PE3YJbTATOB

OCO3HAaHHUEC ILII€CHHOCTHU

TpyAay,

ACATCIIBHOCTHU

I1P6 1. CchopMupPOBAaHHOCTh MPEACTABICHUN O poOIH
U MecTe (PM3MKM M acTPOHOMHH B COBPEMEHHON Hay4IHOU
KapTHHE MHpa, O CHUCTEMOOOpasyrouie poiau (U3UKA B
pa3BUTHU €CTECTBEHHBIX HaykK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTUM, O BKIaAEC POCCUUCKHX
U 3apyOCKHBIX YYCHBIX-(U3UKOB B pPAa3BUTHUE HAYKH;
NOHMMaHHe  (U3NYECKOM  CYIHOCTH  HaOII0IaeMbIX
SBJIGHUM MHUKpPOMHpPA, MAaKpOMHUPA U METAMUpPA; TOHUMaHNE
pOJIM ACTPOHOMHUHM B IIPAKTUUECKON JESATEIbHOCTH YEJIOBEKA
U Ja’mbHEHIeM HaydHO-TEXHHUYECKOM pPa3BUTHH, POJIH
buzuku
B (opmMupoBaHMM  Kpyrozopa ©  (PyHKIIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEICHU S TPAaKTUUECKUX 3ajiay;

I[1IP6 2. CdopmMHupOBaHHOCT, YMEHHM pacro3HaBaTh
¢usnyeckue sBICHHUS (MPOLECCH) M OOBACHATH UX Ha
OCHOBE M3Y4EHHBIX  3aKOHOB:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOAHOE
najeHue Tel, JBUXKEHHE [0 OKPYKHOCTH, HHEpPIUs,
B3aMMO/ICHCTBHUE T, KoJieOaTeTbHOE IBH)KEHUE, PE30HAHC,
BOJIHOBOE JBMKeHHUE; Mu(dy3usi, OpOyHOBCKOE JBUKEHHE,
CTpOEHUE KHUJAKOCTEH M TBEPJIBIX T€Jl, U3MEHEHHE oObema
TeJ MPU HarpeBaHUU (OXJIaXKACHHUH ), TEMJIOBOE PaBHOBECHE,
UCIIapeHue, KOHJCHCALMs, IUJIaBJIEHHWE, KpUCTaJUIM3allus,
KUTIEHWE,  BIAXKHOCTh  BO3AyXa, CBSI3b  CpeOHEH

1 O6umme pesynbTatel CHOPMYIMPOBAHEI B COOTBETCTBUM C JIMYHOCTHBIMH M METANPEAMETHBIMH pesyibTatamu ®IOC COO, B (OPMHPOBaHMH KOTOPHIX YYacTBYeT
001meo6pa3oBaTesbHas AUCIUILIMHA.

2 [lUCHUIIMHAPHBIE PE3yNbTaThl chOPMYIUPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBUM C TPEOGOBAHUSAMH K MPEMETHBIM pe3yiabTaTaM 6a3oBoro yposHs (ITIP6) ®I'OC COO (Ilpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakius ot 27.12.2023 r.).




[esIM, OIIEHWBATh PHUCKU TOCIEACTBUN JEATEIbHOCTH;
paBBI/IBaTI) eraTI/IBHOG MBIIUICHUC HpI/I peIHeHI/II/I
YKU3HEHHBIX TPOOIIEeM;

0) 6a30BBIE CCIIENOBATEIBCKUE ACHUCTBUS:

- BJAJETh HaBBIKAMHU Y4eOHO-HCCIEIOBATEIBCKON U

NPOCKTHOW  JEATENBHOCTH, HAaBBIKAMH  Pa3pelIcHUS
npobiewm;

- BBIABIATH TNPUYMHHO-CICICTBEHHBIE CBS3HM U
AKTyaJIN3UPOBAThH 3a1a4vy, BBIIBUT'aTh ranoTe3y €c

peleHnsl, HaXOAUTh apTYMEHTHI JUIS JOKa3aTebCTBA CBOMX
YTBEPKACHUM, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS,

- QHAJTM3UPOBATH MOJyIEHHBIC B XOJ€ PELICHUS 3aJa4un
pe3yabTaThl, KPUTUYECKA OLICHUBAThb UX JOCTOBEPHOCTD,
IIPOTHOZUPOBATH N3MEHEHHUE B HOBBIX YCIOBUSIX;

- yMeTb NEPEHOCUTh 3HAHMS B IO3HABATEJIBHYIO H
IPAaKTUYECKYIO YacTH JKU3HEACSTEIbHOCTH;

- yMeTh HUHTEIpUpPOBATh 3HAHHUSA U3
IPEAMETHBIX 00IacTei;

- BBIJIBUTaTh HOBBIE MJIEH, IpeJlaraTb OpUTrHHAIBHBIC
HOJIXO/IbI ¥ PEIICHHUS;

- TPOSBJIATH CIOCOOHOCTH WX HCIHOJB30BaHHUS B
II03HaBaTEIbHOM U COLMANBHON MPAKTHKE;

-IIPOSIBJISIT ~ CHOCOOHOCT M TOTOBHOCTh K
CaMOCTOSTEITEHOMY TIOUCKY METO/IOB peLIeHUS
NPAKTUYECKUX 3a1ad, MPUMEHEHUIO Pa3IUYHBIX METOJIOB
IO3HAHUS;

- craBUTh U (PopMynHpoBaTh COOCTBEHHBIE 3a/1a4d B
00pa3oBaTEeNbHON AEATEIBHOCTH U KU3HEHHBIX CHUTYAIUX;
BBISIBJISIT ~ IIPUYMHHO-CIICJCTBEHHBIE CBS3U M JUIA
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUH, 33aBaTh IapaMeTphl
U KPUTEPHUH PELICHUS aKTyaIHu3HUpOBATh 33/1a4y, BHIIBUTAThH
TUTIOTE3Y €€ PeIIeHNs, HaXOIUTh apTyMEHTHI;

pasHBIX

KUHETHYECKON SHEPTrHuHu TENJIOBOIO JABMKEHUSI MOJIEKYN C
a0COJIIOTHOM TeMIlepaTypoil, MOBBIIIEHUE JaBJICHUS ras3a
IpU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXIY
nmapaMeTpamMH ~ COCTOSHHUSI Taza B HM30IPOIECcCax;
QJIEKTpU3alus TeJl, B3aUMOICHCTBUE 3aps/0B, HarpeBaHUE
MPOBOJIHUKA C TOKOM, B3aUMOJICHICTBUE MAarHUTOB,
9JIEKTPOMArHuTHas MHAYKUIUS, AeHCTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM M  JBIIKYIMICS  3apsn,
SJICKTPOMArHuTHBIC KOHGGaHI/IH U BOJIHBI, HpHMOHHHeﬁHOC
paclpocTpaHEeHHE CBeTa, OTpaKEeHHe, IpeoMIIeHHUE,
uHTepdepeHuns, audpakuus W MOJISIpU3ALUA  CBETa,
JUCIiepcrsl CBeTa; (POTOIICKTPpUUECKU d(heKT, CBETOBOE
JaBJieHHWEe, BO3HUKHOBEHHE JMHEHYaTOro CIEeKTpa aTroMa

BOJIOPO/Ia, eCcTeCTBEHHas u M CKYCCTBEHHAS
pPavOaKTHBHOCTE;

I1P6 3. Bnagenue ocHOBOMOMAralONMMH (PU3MIECKUMHU
IIOHATHUAMUAU n BCIIMYHMHAMU, XapaRTepI/I3YIOIJ_[I/IMI/I
¢u3HYecKkue TpoIecchl (CBS3aHHBIMH C MEXaHHUYECKUM
JBHUXKCHUECM, BBaHMOHeﬁCTBHGM TCII, MCXaHNUYCCKUMU
KOJICOAHWSIMM M BOJIHAMH,  aTOMHO-MOJICKY/ISPHBIM
CTpOeHI/IeM BCIIICCTBA, TCIIJIOBBIMHA HpOL[GCCElMI/I;

AJICKTPUYECKAM M MArHUTHBIM IIOJISIMH, DJIEKTPHYCCKUM
TOKOM, 3H€KTpOMaFHI/ITHBIMPI KOJICGaHI/ISIMI/I 1 BOJIHAMH,
ONTHYECKUMH  SBJICHUSMHU, KBAHTOBBIMH  SBJICHUSIMHU,
CTPOCHHEM aTOMa M aTOMHOTO s/Ipa, PaJUOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAIOIMMH  aCTPOHOMHUYECKUMH
MOHSITUSIMH, TO3BOJISIONMMH XapaKTepU30BaTh MPOIIECCHI,
MPOUCXOAIME Ha 3Be37aX, B 3BE3IHBIX CHCTEMaX, B
MG)KFEUI&KTH'—ICCKOFI cpe)le; JABUKCHUC HC6€CHI>IX TECII,
SBOJIIOIHIO 3Be3]T U BecenenHoii;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH




- aHANM3UPOBATH MOJTYUYEHHBIE B XOJ€ PEIICHUS 3a/1a4u
PE3YIIbTaThl, KPUTUYCCKU OLCHHBATHL HUX OJOCTOBCPHOCTD,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHUSX; IaBaTh
OLICHKY HOBLIM CHTyallusAM, OLCHHBATH HpHO6p€T€HHBII>i
OTIBIT;

- pa3pabaTbhIBaTh IUIAH PEHICHHUS MPOOJIEMBI C YIETOM
aHaiM3a UMEIONMXCS MaTepUaTbHBIX M HEMaTepUalbHBIX
pPECYpPCOB; CTaBUTH MPOOIEMBI W 3a7ayM, OIYCKArOIME
AJIBTCPHATUBHBIC PCIICHU A

U TeopusMu (3akoH BcemupHoro TsroreHus, [, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpPAaHEHHS MEXaHHYECKOU
SHEpPIUM, 3aKOH COXpPaHEHMS HMMIIYJbCa, MPUHIUI
CyNEepHO3UINU CHII, MPUHITUTT pPaBHONIPABHOCTH
MHEPLHUATBHBIX CHCTEM OTCUCTA; MOJIEKYIISIPHO-
KAHETUYECKYIDO TEOPUIO CTPOCHUS BEIIECTBA, TIa30BbIE
3aKOHBI, TEpPBBIA  3aKOH  TEPMOAMHAMHUKH;  3aKOH
COXpaHEHMs JJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, 3akoH
Oma pana ywactka 1enu, 3akoH OMa [ THOJHOM
AJIEKTpUYECKOM 1enu, 3akoH Jxoyns - JleHna, 3akoH
AJEKTPOMAarHUTHOM MHAYKLNH, 3aKOH COXpPaHEHUS YHEPTUH,
3aKOH MPSMOJIMHEHNHOIO0 pacHpOCTPAaHEHHUs CBETA, 3aKOH
OTPAXKEHUSI CBETA, 3aKOH IMPEJIOMJICHHUS CBETa; 3aKOH
COXpaHEHUS PHEPIUM, 3aKOH COXPAHEHHUS MMIYJbCA, 3aKOH
COXpPaHEHUs DJIEKTPUUYECKOrO 3apsna, 3aKOH COXPaHEHUS
MacCOBOTO YHMCIIa, TOCTyNaThl bopa, 3aKoH pau0aKTUBHOTO
pacmanga); YBEpEHHOE  HCMOJIb30BaHHWE  3aKOHOB U
3aKOHOMEPHOCTEH TpU aHaIM3e (PU3MYECKUX SBICHHH H
MPOLIECCOB;

I[IP6 6. BrmameHue OCHOBHBIMH METOJAMHU HAydHOTO
MO3HAHUSI, UCTIOJIB3YeMbIMU B (DM3UKE: TPOBOUTH MPSMBIC
U KOCBEHHBIE M3MEpeHHS (U3MUYCCKHX BEIWUYHH, BBIOMpPAs
ONTUMAIIBHBIN CITOCO0 M3MEPEHUsS U MCIOJB3Ys N3BECTHBIC
METOJIbI OIICHKH MOTPEIHOCTEeW HW3MEPEHUM, MPOBOIAUTH
UCCIICIOBAaHNE  3aBHCHUMOCTEH  (M3MYECKUX  BEIHYUH
C WCIOJB30BAHHEM TPSAMBIX HM3MEPEHUM, OOBICHATH
MOJIY4CHHBIE PEe3yIbTaThl, UCIOIB3YsS (PH3UUYECKUE TEOPHH,
3aKOHBI M TOHATHS, U JIeJaTh BEIBOJIBI; COOJIIOIATh MTpaBUIa
6e301macHoro Tpyaa
Npyd TPOBEICHWHU HCCICIOBAHWN B paMKax Y4eOHOTO
AKCIIEpUMEHTA u y4e0HO-HCCIIeTI0OBATEIBCKOM
JIeSITeIIbHOCTH c HCITOIE30BaHUEM U (PPOBBIX




HU3MEPUTENBHBIX YCTPOUCTB u 71a00paToOpHOTO
000pyIOBaHUS; chOpMHUPOBAHHOCTh  TPEACTABICHUU
0 METOJIaX MOJTYYEHUs] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

I[MP6 7. CdopMupoBaHHOCTh  YMEHHS  peIIaTh
pacyeTHbIC 337a4H C SIBHO 33JaHHOM (PM3NUYECKON MOJIENbIO,
U CIIONb3YA dusnueckue 3aKOHBI
W TPUHIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3aJa4d
BBIOMpATh (PU3HYECKYI0 MOJCNb, BBIJACIATH (DU3MUCCKHIE
BEIMYUHBI U (QOPMYNBI, HEOOXOJUMEBIE Ui €€ peIlCHUS,
MPOBOJUTh  pacyeTbl W OLEHUBATh  pPealbHOCTh
MOJIy4EHHOTO 3Ha4YeHUsI (DM3MUYECKONl BEIMYUHBI; peliaTh
KaueCTBEHHbIE 3ajauu, BBICTpauBas JIOTHYECKU
HEIIPOTUBOPEUYUBYIO LEIIOYKY PACCYXACHUN C ONOPOM Ha
U3Y4CHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (u3nyecKue
SIBIICHUSI

OK 02.
Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIM3a
U UHTEpIpeTalnu
uHpopmauu
U HH(pOpMAIIUOHHBIE
TEXHOJIOTUHU

JUIS BBITIOJTHEHUS
3a/1a4
npodeccuoHaIbHON
JESITeTbHOCTH

JIM4HOCTHBIE PE3yabTaThl JOJDKHBI OTPAKAaTh B YaCTU
[IEHHOCTH HAyYHOTO IMO3HAHUS:

- c(hopMHPOBAHHOCTD MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUS
HAayKl W OOIIECTBEHHOW TPAKTHMKHA, OCHOBAaHHOTO Ha
JMajore KyJbTyp, CIHOCOOCTBYIOIIETO OCO3HAHUIO CBOEro
MeECTa B MOJUKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE S3bIKOBOM W YHMTATEIbCKOU
KyJIbTYpPbI KaK CpPEJICTBA B3aUMOJECHCTBUS MEXKY JIFOABMH U
MO3HAHUS MUPA;

MeranpeaMeTHbIE  PE3YNIbTAThl  JTOJIKHBI
Osnanenue YHUBEPCAIbHBIMU
IMO3HABATCIBHBIMH JI€H CTBUSIMH

B) pabota ¢ uHpopMaIuen:

- BJAJETh HABBIKAMHM TMOJy4yeHUs HHGOpPMALHUHU U3
HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOSITEIBLHO

OTpaXkaTh:
y4eOHBIMHU

I[IP6 5. YmeHue y4uuThIBaTh TPAHUIIBI MPUMEHEHUS
W3Y4EHHBIX (PU3UYECKUX MOJIENCH: MaTrepuaibHas TOYKA,
WHEpLUaIbHas CUCTEMA OTCUETa, UJCANBHBIN Ta3; MOJEIH
CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEJ, TOUYCUHBIN
ANEKTPUYECKUN 3apsil, sAepHAas MOJEIb aTOMa, HyKIOHHAs
MOJIEITb ATOMHOTO saapa
IpH pelieHur (PU3NYecKuX 3a/1ay;

ITP6 9. CopMupOBaHHOCTH COOCTBEHHOM MO3HUITUU 10
OTHOLICHUIO K (u3ndeckoil mHpopmanmu, momydaeMoil us
pa3HBIX HCTOYHUKOB, YMEHHW HCIOJb30BaTh LHU(POBHIC

TEXHOJIOTUU Ui IIOHUCKa, CTPYKTYPUPOBAHU,
MHTEpPOpETalU U TPEACTaBJICHUS y4eOHOH U Hay4dHO-
MO YJISIPHOM uHdopmanuu; pasBUTHE yMEHUNI

KPUTHYECKOTO aHaju3a MoJlydaeMoi MH@opMaluu




OCYIIESCTBJISIT  TOUCK, AaHAllM3, CHUCTEMATH3aIUI0 U
UHTEpHpeTalnuio UHGOpMaUMU Pa3IuYHbIX BUIOB U (opM
MpE/ICTaBICHUS;

- CO3/1aBaTh TEKCThl B Pa3lIM4YHbIX (OopMarax ¢ yueTom
Ha3HaueHUs MH(OpPMAIINU U LIeNIeBON ayIUuTOPHH, BEIOUpast
ONTUMABHYIO (JOPMY TIPEICTABICHUS U BU3YaTH3aIlHH;

- HCIOJNB30BaTh CpeACTBa HMHGOPMAIMOHHBIX H
KOMMYHUKAITHOHHBIX TEXHOJIOTU I B pelieHN N
KOTHUTHBHBIX, KOMMYHUKATUBHLIX W OpPraHU3allMOHHBIX
3a7a4 ¢ COONIOZIcHUEeM TpeOOBaHHWI IPrOHOMHUKH, TEXHUKU
0€30I1acCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHU S, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30T1aCHOCTH;

- BJAaACTb HAaBbIKAMH pPACIIO3HABAHUA W 3alllMThI
nHpopMaIuu, HHGOPMAITUOHHONW 0€30MTaCHOCTH JIUYHOCTH

OK 03.
[InanupoBath
U PeaNn30BhIBATH
cOOCTBEHHOE
npogeccuoHanbHOe
Y JINYHOCTHOE
pasBuTHE,
PEIITPUHIMATEIBCKY
10 JICATENIEHOCTh
B npodeccroHaNbHOM
ctepe, UCIIONB30BATH
3HAHUS 10 MPABOBOM
U (MHAHCOBOU
IPaMOTHOCTH
B Pa3IUYHBIX
YKU3HEHHBIX CHUTYAIHSIX

JIn4HOCTHBIE pEe3yJbTaThl JOJKHBI OTPakaThb B YacTH
IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- CIIOCOOHOCTh OIEHUBATH CHUTYALMIO M TPHUHUMATH
OCO3HAHHBIE pELICHUS, OPUEHTUPYICh Ha MOpPAJIbHO-
HPABCTBEHHBIC HOPMBI
U LIEHHOCTH;

-OCO3HAHME JINYHOTO BKJIAJ B IOCTPOCHHUE YCTONYMBOIO

Oyny1wero;

MeranpenMeTHbIe  pe3ylnbTaThl  JOJKHBI  OTPAKATh:
OBitagenne YHUBEPCATbHBIMU peryasTUBHBIMU
NEUCTBUSIMU

a) CaMOOPraHU3aALMSL:
- CaMOCTOSITEIBHO OCYLIECTBIISATh I103HABATENIBHYIO
NeATeNIbHOCTh,  BBISBJIATH ~ HOpOOJEMbl,  CTaBUTh U
(dopmynrpoBaTh COOCTBEHHBIE 3a7jaud B 00Opa30BaTeIbHOM
JIeSTEIbHOCTU U )KU3HEHHBIX CUTYALUSX;
- CaMOCTOSITENIBHO  COCTaBJIAThH

IJaH  peleHus

I1P6 9. CopmMupoOBaHHOCTH COOCTBEHHOM MO3UITUU 1O
OTHOIICHUIO K (u3nveckor WHGOpPMAIUU, TTOTydaeMOd U3
pPa3HbBIX HCTOYHUKOB, YMCHI/Iﬁ HUCIIOJI30BaTh III/I(prBBIC

TEXHOJIOTHUHU JUTSt MO CKA, CTPYKTYpUPOBAHMS,
MHTEpPOpPETallU M TPEACTAaBJICHUS y4eOHONM U HaydHO-
MOMYJISIPHON uHpopMaIuy; pazBuTHe YMEHUI

KPUTHYECKOIO aHau3a oJlydaeMoi MH@popMauu




npoOJIeMbI C Y4ETOM UMEIOLMXCS PECYPCOB, COOCTBEHHBIX
BO3MOHOCTEU

U NPEIIOUYTEHUH;

- JaBaTb OLICHKY HOBBIM CUTYyallUSAM;

CrocoOCTBOBaTh  (OPMUPOBAHUIO U MPOSIBICHUIO
OIMPOKOW JAPYIMIIMM B  Pa3HBIX OOJACTAX 3HAHWMH,
MOCTOSSHHO  TOBBINIATE  CBOM  0Opa3oBaTENbHBIA |
KyJbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MpHEMbl pedrekcuu it
CUTYaIlH, BEIOOpA BEPHOTO PEIICHMUS;

- YMETb OLICHUBAaTh PUCKA U CBOEBPEMEHHO IPUHUMATh
peleHus

10 UX CHUYKEHUIO

OLIEHKHU

OK 04.
DddexTuBHO
B3aMMOJICVICTBOBATH
1 paboraTth
B KOJIJICKTHBE U
KOMaH/ie

JInuHOCTHBIE pPE3yNbTaThl JAOKHBI OTpa)kaThb B YacTH
[IEHHOCTH HAyYHOTO IMO3HAHUS:

-OBJIQJICBAHNE HABBIKAMH Y4eOHO-HCCIIEOBATEIBCKOM,
MPOEKTHOM
1 COLIMAIBLHOMN NEATEIbHOCTH;

MeranpeaMeTHbIE  PE3YJIbTAThI
Osnanenue YHUBEPCAIbHBIMU
NEUCTBUSIMU

0) coBMecTHAs IeATCIIbHOCTD:

- TOHMMAaTh W  HCHOJb30BaTh
KOMaHTHOM

Y WHJMBUIYalIbHOM paboThI;

- BRIOUPATh TEMAaTUKy U METOJIbI COBMECTHBIX JCHCTBUIA
C Y4eToM OOLMX HHTEPECOB M BO3MOXKHOCTEH Ka)KIOro
YJICHA KOJUICKTUBA;

- NPUHUMATH
OpPTaHU30BBIBATH

JOJDKHBI  OTpaXKaThb:
KOMMYHUKATHUBHBIMHA

npeuMynieCcTBa

e COBMECTHOM JCATCIBHOCTH,

I1P6 10. OBnagenue yMmMeHUAMH pabOTaTh B TPYIIIIE
C  BBIOJHEHHEM  PA3IUYHBIX  COIMAIBHBIX  POJIEH,
IJTAHUPOBATHh pabOTy TPYIIIBI, PAIIHOHATIBHO PACIPECISATh
JEeATeTbHOCTh B HECTAHAAPTHBIX CUTYAllUsX, aJeKBAaTHO
OLICHMBATh BKIAJ KAKIOTO U3 YJYaCTHUKOB TPYIIBI B
peleHrne paccMaTpruBaeMoi IpoOIeMbl




U KOOPJAWHHUPOBATh JEHCTBUA IO €€ JOCTHXKEHUIO:
COCTaBJISITh IUIAH JACHCTBUM, paclpenessTh PO C YIeTOM
MHEHUH YY4aCTHHMKOB, OOCYX/JaTh Pe3ylbTaTbl COBMECTHOMH
paboTHI;

-OLICHUBATh KAayeCTBO CBOET0 BKIaJa U  KaXJIOTO
ydaCTHHKAa  KOMaHApl B  oOmmii  pe3ynbTar IO
pa3paboTaHHBIM KPUTEPUSIM;

-npempjiaraTb  HOBBIC IIPOCKTBI, OLNCHHWBATh HACHU C

MO3ULUMU  HOBHU3HBI, OPUIMHAIBHOCTH, IPAKTHYECKOU
3HAYMMOCTH; KOOPJIMHUPOBATH
U BBIIONHATH  PabOTy B YCIOBUSIX  PEajbHOIO,
BUPTYaJIbHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

-OCYIICCTBIISTh MMO3UTHBHOE CTpaTEru4ecKoe
MOBEICHUE

B Ppa3IMYHBIX CUTYallUsX, MPOSIBISTH TBOPYECTBO U
BooOpakeHUE, ObITh HHUIIMATHBHBIM.
OsnaneHue YHUBEPCATHbHBIMU
JICHCTBUSIMU :
T) IPUHATHE Ce0S U IPYTUX JTFOJCH:
- MPUHUMATh MOTHUBBI i APTYMEHTHI IPYTHUX JTOJCH MpH
aHaIM3€e pe3ynbTaToB JIEATEIbHOCTH

PEryIATUBHBIMU

OK 05.
OcyIecTBISTh YCTHYIO
Y TTHCBMEHHYIO
KOMMYHHKAIIHIO
Ha rocyJapCTBEHHOM
s3b1Ke Poccuiickoit
denepannu C yaeToM
0COOEHHOCTEN
COIIMAJIBHOTO

JIM4HOCTHBIE pPE3YNIbTaThl JAOJKHBI OTpaXkaTb B 4acTH
3CTETUYECKOTO BOCIIUTAHUS:

- JCTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYasl 3CTETUKY
ObITa, HAay4yHOTO M TEXHMYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna
U OOILECTBEHHBIX OTHOILLCHUH;

B 00J1aCTH NaTPUOTUYECKOTO BOCIIUTAHUS MPOSBIISATD:

-LECHHOCTHOE  OTHOUICHHE K  TIOCYJapCTBEHHBIM
CUMBOJIAM, MCTOPHUYECKOMY M HPUPOJHOMY HACIEIUIO,

I1P6 1. CchopMUPOBAaHHOCTh MPEACTABICHUI O POJIH
U MecTe (M3UKUM M aCTPOHOMHMH B COBPEMEHHOM HaydyHOU
KapTUHE MHpa, O cUCTeMOoOOpasyroueil poiau (U3NKU B
pa3sBUTHHU €CTECTBEHHBIX Hayk, TEeXHUKH
U COBPEMEHHBIX TEXHOJIOTMH, O BKIAJE POCCUMCKUX
U 3apyOe)XHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU;
NOHMMaHue  (U3MYeckoll  CymHOCTH  HaOJIIOJaeMbIX
SBJICHUI MUKPOMHUPA, MAaKpOMHUpPA U MEraMHupa; IOHUMaHue
POJI aCTPOHOMHUHM B IPAKTUUECKON JESTETbHOCTH YeJIOBEKa




U KyJITYPHOTO

MMaMATHUKaM, TpaaullusiM HapoAdOB POCCI/II/I, JOCTHUIKCHUAM

U JalbHEHIIeM HAay4YHO-TCXHUYCCKOM PA3BUTUHU, POJIHA

KOHTEKCTa Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUIX U TPyAE; | QU3MKU
MeranpeaMmerHble  pe3yiabTaThl  JOJDKHBI  OTpaXkaTh: | B (OpMHUpOBaHMM  Kpyro3opa U (PyHKUHOHAJIBHOM
Osnagenue YHUBEPCATbHBIMU KOMMYHHMKAaTUBHBIMHU | TPAaMOTHOCTH Y€JIOBEKa JIJISl pEIICHHS TPAKTUUECKUX 3a]a4
JNEUCTBUSAMU:
a) oOIeHue:
- OCYIIECTBISTh KOMMYHUKAIlMM BO Bcex cdepax
KHU3HH,
- pa3BEpPHYTO U JIOTMYHO M3jaraTb CBOK TOUKY 3PEHMS
C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
OK 07. JIndHOCTHBIE pe3yJbTaThl JOJLKHBI OTpaXkaTb B 4YacTH I[IP6 8. CdopMuUpOBaHHOCTH YMEHHUS TMPUMEHSTH
CopeiicTBOBaTh 9KOJIOTUYECKOIO BOCIIMTAHUS: MOJIy4E€HHbIE 3HAHUs ISl O0BSCHEHUS YCIOBUM MPOTEKaHUS
COXpaHEHUIO - cpopMHPOBAHHOCTH  HKOJOTUYECKOH  KyNbTYpHI, | GU3NUYECKUX SIBJICHU I B IpupoJie
OKPYKAIOILEH CpENpl, IIOHUMaHHUeE BIIUSIHUS COLIMAJIBHO-2KOHOMMYECKUX | U JUIS NPUHATUSA IIPaKTHYECKUX pEIIECHUM
pecypcocOepekeHNI0, | MPOIECCOB HAa COCTOSHUE MPUPOIHON U COIIMANIHOM Cpeibl, | B TTOBCETHEBHOM JKU3HU Ui oOecrevyeHus: 0e30MacHOCTH
IIPUMEHSATD 3HAHUS OCO3HaHME  IVIO0AJBHOIO  Xapakrepa  HKOJIOTMYECKUX | IPU 0OpalieHuu ¢ ObITOBBIMU MPHUOOPAMHU M TEXHUYECKUMU
00 U3MEHEHHUH npo0ieM; YCTPOMCTBAMH, COXpAHEHHS 37I0POBbS U COOIIOJICHHS HOPM

KiInMaTa, IpUHIOUIIbBI

- IINIAHUPOBAHUEC M OCYHICCTBJICHUC HeﬁCTBHﬁ B

OKOJOI'M4€CKOro IIOBCACHHUA B OKp}I)KaIOH_[eﬁ Ccpeac;

OepeKITUBOTO OKpYXKaIOIllel cpe/ie Ha OCHOBE 3HAHMUS 1I€JIEH YCTOMUMBOTO | TOHUMAHUE HEOOXOJUMOCTA TPUMEHEHUS JOCTHIKEHUH
IIPOU3BOJCTBA, pa3BUTHS YEITOBEYECTBA, bu3uKn u TEXHOJIOTH I
s(pexTBHO AKTUBHOE HEINPUATUE JECUCTBHH, NPUHOCAIMX BpEX | A PalMOHAIBHOIO MPUPOIONOIb30BAHUS

NENCTBOBATH OKpYXKarolllel cpene

B UpE3BBbIYANHBIX

CUTYyaLUsIX

IIK 1.2 TlpoBOouTH - YMEHUE ONPEAEIATh KOHCTPYKTUBHBIE OCOOEHHOCTH Y3JIOB - c(hopMHPOBATH TPEJICTABIICHUS: O CBOM CTBAX METAJLJIOB,
TEXHUYECKOE U JIeTajiel JKeJIe3HOJOPOAKHOIO MOIBUIKHOTO COCTABA; CrjaBaX, BHJAaX KOPpPO3WH, OONAacTH MPUMEHEHUS
oOciy’)kxuBaHue u - IOHUMAHHE CUCTEMbI TEXHUYECKOTO OOCITY)KUBAHUS U | HeMETaUINYECKUX U KOMITO3HIIHOHHBIX MaTepHaJIoB, BUIAX U
PEMOHT PEMOHTA KCJIC3HOAOPOKHOIO ITOJABHUIKHOI'O COCTaBa CBOMCTBax TOILUIMBA, CMAa30YHbIX U 3alMTHBIX MaTEpUaJIaXx,
YKEIIE3HOIOPOKHOTO CBOMCTBaxX HEOPraHMYECKUX U OPraHUYECKUX COCAUHEHUI,

INOABHKHOI'O COCTaBa B
COOTBCTCTBUH C

MapKUPOBKE U I1EPEBO3KE IPY30B 110 KEIE3HOU JOpOre.




TpeOOBaHUSIMU
TEXHOJIOTUYECKUX
MPOLIECCOB.

1K 3.2. Pa3zpabatbiBaTh
TEXHOJIOTHYECKIE
MPOIECCHI HA PEMOHT
OTIENBHBIX eTalel U
Y3JI0B
KEJIE3HOI0POKHOTO
MMOJABHMKHOTO COCTaBa B
COOTBETCTBHH C
HOPMaTUBHOU
JIOKYMEHTAI[MEH.

YMeHune omnpenensiTh TEXHOJIOTHMYECKHE TMPOLECChl Ha
PEMOHT OTIEIBHBIX JIETANCH U Y3JIOB JKEIE3HOIAOPOKHOTO
MOJBHKHOTO COCTaBa B COOTBETCTBUHM C HOPMAaTHUBHOM
JIOKyMEHTAaIAEM.

CdopmupoBath TpeACTaBICHUE O TEXHOJOTHUCCKUX
MPOIeCcCcax MPH PEMOHTE JKEJIE3HOIO0POKHOTO TTOBUKHOTO
cocraBa




2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCHUATLIVHBI

2.1. O0beM y4eOHOI JTUCHUIJIMHBI U BUIAbI Y4eOHOH padoThl

Bupa yueOHo# padoThl

0O01beM B yacax

O0beM 00pa3zoBaTe /IbHOM NPOrPaMMBbI Y4€0HOI0 npeaMeTa 144
1. OcHoBHOE coaepkanue’ 80
B T.4.:

Jlexumu, ypoku 54
[IpakTrueckue (J1a00paTOpHbIE) 3aHATHUS 26
2. CamocTrosTeabHas padoTa o0yyaromerocs (Bcero) 34
3.  Ilpogeccuonarpvno  opueHmuposamnHoe  coOepICAHUE 32
(cooepoicanue npuxkiadHo2o mooyis)*

B T.4.:

Teopernueckoe 00yueHue

[IpakTrueckue (J1a00paTOpHbIE) 3aHATUS

WHnuBuayanbHbIN IPOeKT (Oa/Hem)

IlpomeskyTouHas aTrecTanus (3K3amMmeH)° 30

3 OcHoBHOE coepiKaHUE BKIIOYAET COJEpKaTebHBIE JMHAM MO ydeOHOMY mpeaMeTy « Pusnka» (6a30BBI ypOBEHB)
OdenepanbHO 00pa30BaTEFHON MPOTPAMMBI CPEIHEro 00Iero 0Opa3oBaHus, yTBEPIKACHHON MPUKa3oM MHUHHCTEpCTBA
npocBenieHus: Poccuiickoit @enepanun ot 18 mas 2023 r. N 371 (B pemakuun Ilpuxaza Munnpocsemenus Poccun

oT 9 okTa0pst 2024 1. N 704).
4

WM CKOHIICHTPUPOBaHO B paszene [IpukiamHoil Moys.

IIpodeccoHanPHO OPHUEHTHPOBAHHOE COMCp)KAaHHE MOXKET OBITh paclpeneliecHo 10 paszenaMm  (TeMam)

5 dopma mPOMeXYTOYHOM aTTeCTAMM ¥ KOJMYECTBO YacOB, OTBOJMMBEIX HAa €€ MNPOBEJCHHE, PEraMeHTHPYHOTCS

yueOHubM ianom OIT CITO




2.2. TeMaTH4YeCKHUIi IJIaH U CoacpiKaHuEe TUCHUIIJINHBI «Puzuka»

HaumeHoBanue pa3zzie/ioB u Conep:xanue yueOHOro Mmarepuaja (0CHOBHOe 1 NpPog ecCHOHAIBLHO Oobem ®opmupyemMbie
TeM OpHEHTHPOBaHHOe)®, 1aGopaTOpPHbIe M MPAKTHYECKHE 3aHATHS, NPHKJIATHOM 4yacoB oomme u
MOJYJIb (PH HAJIAYHH) npo¢ eccHoHATBHbIE
KOMIIeTe HIIUH
1 2
3 4

Paznen 1. ®u3nka M MeTOAbl HAYYHOT0 MO3HAHUA

Tema 1.1 Conepxxanue yueOHOT0o MaTepuaJia: 3

BBenenue ®usrka - Hayka o mpupoie. HaydHbie MeTOAbl NMO3HAHUS OKPYKAOLIETO MHpA.

Ponb skcriepuMeHTa U TEOPUU B MpOIEcCe MO3HAHUS MPUPOJBl. DKCIEPUMEHT B
¢usuke. MopenupoBanne ¢GU3MYECKUX SBIEHUNW U mpoleccoB. Haydnbie

runoTe3bl. Pu3nyeckrue 3aKOHBI U TEOPHH. | paHUIIBl MPUMEHUMOCTH (U3UUECKUX . OK 03
3akoHOB. [IpuHmun coorBercTBus. Poab m Mecro ¢u3uku B (QopMUpOBaHUU OK 05
COBPEMEHHOU HAyYHOU KAPTUHBI MUPA, B IIPAKTUYECKON IEATEIBHOCTH JIIOAEH
CamocTosTenbHas padoTa 00ydaronpXxcsi: MOIY4YUTh MPOU3BOIHBIE €IMHUIIBI B 2
cucreme CH.

Paznen 2. Mexanuka 22

Tema 2.1 Copep:xanue yueOHOro MaTepuaja:
Kunemaruka Mexanuueckoe JBHkeHHE. (OTHOCUTENBHOCTh MEXaHHUYECKOTO JIBHIKEHHSI. OK 01

Cucrema orcuera. Tpaekropus. IlepemereHue, CKOpOCTh (CpedHsisi CKOPOCTH, OK 02
MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTepuaIbHON TOYKH, MX MPOEKIUU Ha OCH OK 04
cucteMbl KoopauHaT. CJOXEHUE TMEepeMEIleHUI U CIOXKEHHE CKOPOCTEH. 5 OK 05
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSAMOJWHEHHOE JBHXKeHUe. [paduku OK 07
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IYTM U IEpEMELICHUS I[IK 1.2
MaTepuaIbHON TOYKH OT BpeMeHu. CB0OOOAHOE TMajieHne. Y CKopeHHue CBOOOHOTO [IK 3.2

nageHus. KpuBonuHeiHoe aBMkeHHe. JIBMI)KEHHME MaTepHAIIbHONM TOYKH 10
OKPYKHOCTHM C MOCTOSIHHOM MO MOJIYJI0 CKOPOCTBIO. YTJIOBAsi CKOPOCTbh, JIMHENHAS

6 O6pasoBaTenbHas OpraHM3alds BIPABE CAMOCTOSTENLHO ONMPEAENATL MOCIIEA0BATEILHOCTh U3yUEHHs Pas3aeoB M TeM, BXOIAIIMX B HUX, 4 TAKKe NEPEPACIPEAENATL KOJIMIECTBO
4acoB Ui OCBOCHUSA OOydYarolIMMHUCS Yyd4eOHOro Marepuana, ¢ Y4YeToM JIOTHKH (OPMHPOBAHUS NPEIMETHBIX PE3yJbTATOB, OOIIMX M NPO(ECCHOHAN bHBIX KOMIICTCHIIHH,
MEXIIPEAMETHBIX CBA3CH C APYTMMHU IMCIHUIUTMHAMH 001e00pa30BaTeIbHOI0 1 001IenpoecCHOHANIBHOTO HUKIOB yueOHoro miana OIT CIIO.




ckopoctb. Ilepuox m dyacrora oOpameHus. LleHTpocTpemuTeIBHOE YCKOpEHHE.
Texuuueckre ycTpoiicTBa W MPAKTUYECKOE MPUMEHEHUE: CIUAOMETp, JBUKECHHE
CHaps/I0B, IIETTHBIC U peMEHHBIC TIepeaadn ™

[MpakTuueckue 3aHsATUS’

[pakruueckue paboOTHI:

N3mepenrne MIHOBEHHOM CKOpPOCTH. cciaenoBanue COOTHOLICHUSI MEXY ITYTAMU,
MIPOMICHHBIMU TEJIOM 3a IOCIEA0BATEIbHBIE PABHBIE IPOMEKYTKM BPEMEHU IPU
PaBHOYCKOPEHHOM JIBUKEHHUM C HAYaJIbHOM CKOPOCTBIO, paBHOM HYNI0. M3yueHue
JBYIKEHUS IIApUKa B BS3KOW >KUAKOCTH. M3yueHue nBurkeHus tena, OpOILLIEHHOIO
TOPU30HTAIIBHO

CamocrosTenpHas paboTa 00yJaronmxcsi: TOBTOPEHUE, 3a1a4H, 3al10JIHUTh
CPaBHUTEJIBHYIO TAOIHITY MPSAMOIUHEUHBIX ABUKECHUMN .

Tema 2.2
JAnnamuka

Coaep:kanue y4eOHOro MaTepuaJja:

IIpunuun otHocutensHOCTH ['anmites. Ilepsbiii 3akoH Herorona. MHepuuaibHbie
cuctembl orcueta. Macca Ttena. Cuna. [lpuHnun cynepnosunuu cui. Bropoi
3akoH HprOTOHA 11 MarepualibHOM TOYKM B MHEPUHAIBHOW CHCTEME OTCYETA
(UCO). Tpernit 3akoH HproTOoHa 171 MaTepUAIBHBIX TOYEK. 3aKOH BCEMHPHOTO
taroteHus. Cuna Tsokectu. IlepBas kocmmyeckass ckopoctb. Cuila ympyrocrtH.
3akon I'yka. Bec Tema. Tpenue. Bunpl TpeHusi (IOKOsl, CKOJIbXKEHUS, KaUCHUS).
Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHUS! CKOJIBKEHUSI U CUJIAa TPEHUS MOKOSL.
Kosdpdumuent tpenns. Cuna coOnpoTUBICHUS MPH ABMIKEHUU Tella B JKUJIKOCTU
nmu rasze. lloctynarenbHoe M Bpam@aTenbHOE JABMKEHHE a0OCOIIOTHO TBEPIOTO
Tena. MOMEHT CuJbl OTHOCUTENBHO OCH BpameHud. I[lnedo cumnel. YcnoBus
paBHoBecusi TBepaoro tena B MCO. Texnuueckue ycTpOWCTBA U MPAKTUYECKOE
MIPUMEHEHUE: TOAIMMITHUKH, TBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB ™

HpaKTI/I‘leCKI/Ie 3aHATHA

7 Yacel mpakTMYECKUX paGoT YUTCHBI B CONEPXKAHMH yd4eOHOTO MaTepuana W BXOIAT B OOIIEE KOJNMYECTBO YacOB Mo TeMe. Yachl MabopaTopHBIX p abOT M MpoQeCcCHOHATBHO
OPHUEHTHPOBAHHOTO COJICPIKAHUS YUUTHIBAIOTCSA OTACIHHO.
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[Ipakrraeckue pabOTHI:

W3ydyenune paBukeHus Opycka IO HAaKIOHHOW TIIJIOCKOCTH TOJ JIEHCTBHEM
HECKOJIbKMX cui. MccienoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIMX B
nehopMUPOBAHHON MPYKWHE M PE3UHOBOM 00pasiie OT BEIUYUHBI UX JAehopMariuu

JlabopaTopHbie 3aHATHSA

JlaGoparopHas pabora 1. McciaenoBanue yciaoBHIl paBHOBECHsI TBEpIOIrO Tela,
HMEIOIETO OCh BpaIllCHUS

CamocrositenbHas paboTa oOydaronmxcs: y4eOHHK, 3a/1a4u.

Tema 2.3
3aKoHbI cOXpaHEeHHUS] B
MeXaHHKe

Copep:xanue yueOHOro MaTepuaja:

Mexanunueckass pabora u MommHocTh. Kunernueckass sHeprus. lloteHnuanbHas
9Heprus. 3aKoH COXpaHEHHs] MeXaHW4YecKol sHepruu. PaboTa cuibl TSHKECTH U
cwibl ynpyroct. IIpumeHeHue 3akoHOB coxpaHeHMs. lcronb3oBaHue 3aKOHOB
MEXaHUKH JUIsl OOBSACHEHMsI JBM)KEHUs HEOECHBIX Tel M U1 Pa3BUTHSA
KOCMHMYECKUX MCCIIEIOBAHNM, TPAaHUIIBI TPUMEHUMOCTH KIACCUYECKON MEXaHUKH.
Nmnynbe MaTepuanbHOW TOYKM (Tea), CUCTEMBl MaTe€pHalIbHbIX TOUYeK. MMIymbce
CUJIBl U HM3MEHEHUE UMIIylIbca Tena. 3akoH coxpaHeHus umnyinbca B HCO.
PeakruBHoe nBukenue. Pabora cuibl. Monmocts cuibl. Kunernueckast sHeprust
MatepuanbHO Toukd. Teopema 00 W3MEHEHHMM KUHETUUECKOW DHEPIUH.
[lorennunanpHas sHeprus. lloTeHuuanbHass SHEprust ynpyro aeGopMUpOBaHHON
npyxunsl. IloreHuunanbHas 53Heprus Tena BOJM3M IOBEPXHOCTH  3EMJIU.
[loTeHnuanbHble U HeNOTEHIMAIbHbIE CHIIbl. CBA3b pabOThl HEMOTEHLUATIbHbIX
CHJI C WU3MEHEHHMEM MEXAaHMYECKOM HDHEPIMU CHUCTEMBl Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON PHEpruu. YIpyrue U Heylnpyrue CTOJIKHOBEHHUS™

HpaKTI/ILIeCKI/Ie 3aHATHA

[IpakTtuyeckue pabOTHI:

N3ydyenune cBs3u ckopocTed Ten npu HeynpyroMm yaape. MccnenoBanue cBsizu
PpaboThI CUJIBI C U3BMEHEHHEM MEXaHUYECKON SHEPTUU Tela.

Texauueckre ycTpoWCTBa W MPaKTHYECKOE MPUMEHEHHE: BOJOMET, KOmep,
NPYKMHHBII IUCTOJIET, IBU)KEHUE UCKYCCTBEHHBIX CIIYTHUKOB U PaKeT.
Hcnonp3oBaHne 3aKOHOB MEXaHUKU 7Sl OOBSICHEHHS ABUKEHUS HEOSCHBIX TeJ U
JUIA  pa3BUTUs  KOCMHYECKHX HCCIEJOBAaHUN, TPaHUIbl NPUMEHHUMOCTU
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K1accudeckou Mexanuku. UMuTanust HeBECOMOCTH

JlabopaTopHble 3aHATHS

JlaGopaTtopHast pabora 2. MccrnemoBaHue CBS3M paOOTHI CHIIBI C HW3MEHEHHUEM
MEXaHUYECKON PHEPIUU Tejia Ha MPUMEepe PacTsDKEHUS PE3MHOBOTO KIyTa

CamocrosiTenbHas paboTa oOydaronmxcs: yIeOHUK, 3a1a4u

Pasneua 3. Mouiekysipaasi pU3MKa M Te pMOJAMHAMHUKA

24

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHY€eCKOI Teopuu

Copep:xanue yueOHOro MmaTepuaJia:

OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KNHETUYECKOM TEOPUHM M HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe paBuxenue. Juddysus. Xapakrep ABMKEHUS U
B3aMMOJCMCTBUS YaCTUL] BelECTBA. Monaenu CTPOCHMUS Ta3oB, JKUIKOCTEU U
TBEPJIBIX TEJI U O0BACHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3TUX MoJesell. Macca u
pazmepbl Moaekyl. KomuuectBo BemectBa. IloctosHHas ABoraapo. TerioBoe
paBHOBecue. Temmeparypa u ee wusMepenue. lllkana temmneparyp Llenscus.
Mogens wnpeansHoro rasza. OCHOBHOE YPaBHEHHME MOJEKYIIPHO-KMHETHYECKON
TEOPUHM UJEaTbHOro Tra3a. AOCONMIOTHAs TeMIleparypa Kak Mepa cpenHei
KAHETUYECKOW SHEPIMHU TEIUIOBOTO JBWXKEHHs 4actul rasa. Illkama temmepatyp
KeneBuna. T'a3zoBble 3akoHbl. YpaBHeHHe MeHneneeBa-Knanelipona. 3akoH
JansroHa. HM3omponeccbl B HICAIBHOM Ta3e € IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mnpeacTaBiIeHHE HM30NPOLIECCOB: H30TEPMaA, H30X0pa,
n3obapa. TexHUdeckue YCTPOHCTBA W IMPAKTUYECKOE MPUMEHEHHUE: TepMOMETP,
OGapomeTp™

HpaKTI/I‘leCKI/Ie 3aHATHA

[lpaktuueckue paboTel: IM3MepeHne Macchl BO3Ayxa KIACCHOW KOMHATE.
HccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSHUS Pa3peKEeHHOI0 rasa

CamocrositenbHas pabota oOydaronmxcst: y4eOHUK, 3a/1a4H.

JlabopaTopHble 3aHATHS

JIabopatopHas pabora 3. M3yueHre 0IHOTO U3 H30IPOIIECCOB

Tema 3.2
OcHOBBI Te pMOANHAMUKH

Conepxxanue yueOHOTo MaTepuaJia:

Buyrpennsii sHeprus. Pabora u Termuonepenauda. KonmuecTBO - TETIOTHI.
YpaBHeHue TeruioBoro Oananca. [lepBoe Havdamo TepMOJWHAMHKH. ATUA0ATHBIN
npouecc. Bropoe Havano TepmoguHamuku. TersoBble gaBurarenu. KIIJL
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TeryioBoro  asurarenss. OxpaHa mnpupoisl. TepmoauHamuyeckas CHCTEMaA.
BHyTpeHHss sHEprus TepMOJMHAMUYECKONH CHUCTEMBI U CHOCOOBI €€ M3MEHEHUSI.
KonmuectBo Tennotel U pabota. BHyTpeHHsIs SHEpTHs 0THOATOMHOTO UJICaIbHOTO
raza. Buasl Temonepeaadu: TEIIONPOBOJHOCTb, KOHBEKLMS, HW3Iy4EHHUE.
VYnaenpHas TEMIOEMKOCTh BemecTBa. KoaM4ecTBO TEMJIOTHI MpU TEILIONEpeaaye.
INonsstme 006 ammabatHOM  mporecce. IlepBBIi  3aKOH  TEPMOJIMHAMUKH.
[IpumeHenne mepBOro 3akoHAa TEPMOJUMHAMUKMA K H3ompoieccaM. [paduueckas
uHTeprperanust paboTel rasza. Bropoil 3akoH TepmomumHamuku. HeoOpaTtumocTh
MpOLIECCOB B mpupoze. TemnoBble MamMHBI. [IpUHUMIIBI JEHCTBUS TEIJIOBBIX
ManmH. [IpeoOpa3oBanus sHepruu B TeIJIOBBIX ManmHax. KoadduimeHt
MOJIE3HOTO JIeHCTBUs TerioBod Mammubl. Llukn KapHo m ero koaddumumeHT
MOJIE3HOTO JIEHCTBUS. DKOJIOTMYECKHE MTPOOJIEMbI TEIJIO9HEPreTUKU. TexHuyeckue
YCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: JBUTATEllb BHYTPEHHETO CrOpaHMUS,
OBITOBOM XOJIOUJIBHUK, KOHIUITHOHEP™

JlaGopaTopHbie 3aHATHSA

JlaboparopHas padota 4. M3mepeHue yaenbHOM TENI0EMKOCTH

CamocTtosTenbHas pabota o0yJaronmxcs ydeOHHK, 3a1aun

Tema 3.3
ArperaTHbie COCTOSIHHSA
BelecTBa M (pa3oBbie
nepexoasbl

Conepxanue yueOHOro MaTepuaJia;

[NapooOpazoBanne u koHAeHcauws. Vcmapenue u kumneHue. AOCOMOTHAs U
OTHOCHTEJIbHAS BJIAKHOCTh BO3AyXa. HacelmieHHBIM map. YaenpHas TerjioTa
mapooOpa3zoBaHus. 3aBHCUMOCTh TeMIIEpaTypbl KHUIIEHUs OT JaBlieHus. TBepoe
teno. Kpucramnmdeckue u amopdubie Tena. AHU30TPOMUs CBOWCTB KPUCTAIIIOB.
Kunxue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [lnaBienne v KpuCTaIM3aUSL
VYnenpHas Ternora miaBnenus. Cydonumaiius. YpaBHEHHE TEMIOBOTO OanaHca™

[IpakTuueckue 3aHATHS

[pakruueckass pabora: TexHuuyeckne ycTpOICTBa M NMPAKTUYECKOE MPUMEHEHHE:
TUTPOMETP M TICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMU MOIY4EHUS COBPEMEHHBIX
MaTEpUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHHU

CamocrositennpHasi paboTta 0Oy4aronmxcs: y4eOHUK, BBIPACTUTH JIOMa KPHCTAILI
COJIM M OmMcaTh Hpouecc Kpuctamumsauuu. [loarotoBka k 3adeTy mo pasieny
«MonexynsipHasi (pU3MKa ¥ OCHOBBI TEPMOJMHAMUKN»

41




JlabGopaTopHblie 3aHSITHS

JlaboparopHas padora 5. OnpenencHre BIAKHOCTA BO3AyXa

Paznen 4. daekTrpoauHaMuKka

20

Tema 4.1
DJIeKTPOCTATUKA

Copep:xanue yueOHOro MmaTepuaJia:

DJieKTpu3aus Tel. DJICKTpUUeCKUi 3apsn. [Ba BuIa DJIEKTPUUYECKUX 3apsiiOB.
[lpoBogHMKM,  AMAIEKTPUKM UM TOJNYINPOBOJHUKH. 3aKOH  COXpaHEHHS
AJIEKTPUYECKOro 3apsana. BsammopeiictBue 3apsnoB. 3akoH Kynona. Toueunsiii
ANEKTPUYECKUN 3apsa. Dyekrpuueckoe moje. HanpsikeHHOCTb 3JIeKTPUYECKOTOo
nonst. IlpuHIun cynepnosuuuy 3JI€KTpUYECKUX Nojel. JImHuM HanpsbkeHHoCTH
anekrpudeckoro mois. Pabora cun anexkrpocratuyeckoro mnoss. llorennumann.
Paznocte moreHuunanoB. [IpOBOAHMKUM W OUAJNEKTPUKU B AJIEKTPOCTATHYECKOM
none. Jluayekrpuueckass IMPOHULAEMOCTb. JJIEKTPOEMKOCTb. KoHueHcaTop.
DJIEKTPOEMKOCTh IJIOCKOTO KOHACHCATOpa. DHEPTHUs 3apsHKEHHOTO KOHIEHcaTopa™

HpaKTI/I‘leCKI/Ie 3aHATHA

Ilpaktnueckne  paboThl:  M3MepeHHE  3JIEKTPOEMKOCTH  KOHJICHCATODA.
Texanueckue ycTpoHCTBA M IPAKTHYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
9JIEKTPOMETP, 3JIEKTPOCTaTHYeCKasl 3alliTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KOITMPOBAJIBHBIN alnIapar, CTpyMHbINA IIPUHTED

CamocrositenbHas paboTa oOydaronmxcs: ydeOHUK, n300pa3uTh rpaduuecku
KapTUHBI AJIEKTPUYECKUX TMOJIEH Pa3IUYHbIX CUCTEM 3apsiIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.2
MocTostHHBIH
3JIeKTprU4eCcKuil TOK. Toxku
B Pa3IMYHBbIX CpeJax

Conepxanue yueOHOIro MaTepuaJia:

DJIEKTpUUYECKUI TOK. YCJIOBMS CYILECTBOBAHMS 3JIEKTPUUYECKOTO ToKa. MIcToOuHMKN
Toka. Cuna toka. [loctosnublil Tok. Hanpsbkenue. 3akon OMma Juist ydacTka LEIH.
DNEeKTpUYECKoe  CONPOTHBJICHHE.  YJENbHOE  CONpPOTUBICHHE  BEIIECTBA.
IlocnenoBarenbHOE, MapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJAHHUKOB.
Pabota anexrpuueckoro Toka. 3akoH Jxoyns-JIeHia. MOIHOCTE 3JEKTPUIECKOTO
TOKA. DJIEKTPOABMKYLI@AS CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akoH Oma Juist TOJIHOM (3aMKHYTOH1) 3ekTpudeckoil nienu. Kopotkoe 3aMbIkaHue.
ONeKTpOHHass NMPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIPOTHBIICHUS
METAJIJIOB OT TeMueparypsl. CBEpXIIPOBOAUMOCTb. JJIEKTPUUYECKUI TOK B BaKyyMe.

CaoiicTBa »ieKTpoHHBIX MydkoB. [lomympoBomuuku. CoOCTBEHHAs W TpUMECHas 2
MIPOBOJIUMOCTh MOJIYIIPOBOJHHUKOB. CaoiicTBa p-N-niepexona.
[NonynpoBogHUKOBEIE MPUOOPHI. DIEKTPUYECKUN TOK B PacTBOpax M pacruiaBax
AJIEKTPOTUTOB. DJIEKTPOJIUTHYECKAST TUCCOIUAIUSA. DJIEKTPOJIU3. DIICKTPUUCCKUN
TOK B ra3ax. CaMOCTOSITeIbHBIM U HECAMOCTOSATENbHBIN pa3psa. Monuus. [lnazma™
[IpakTrueckue 3aHATHS
[Ipaktuyeckas pabora: TexHuueckue ycTpoicTBa U MPAKTUYECKOE
MPUMEHEHHUE: aMIIePMETP, BOJIETMETP, PEOCTaT, ICTOYHUKHU TOKA,
3JIeKTpOHAarpeBaTeIbHble TPUOOPHI, AIEKTPOOCBETUTENIbHbBIE TPUOOPHI,
TEPMOMETP COMPOTHBIICHUS, BAKYYyMHBII N0, TEPMUCTOPHI K (POTOPEIUCTOPHI,
MIOJTYIIPOBOTHUKOBBIN INOJ, TaThbBaHUKA
JlaGopaTopHblie 3aHATHS
JlaGoparopHas paboTa 6. M3yueHrne CMEIIAHHOTO COSANHEHUSI PE3UCTOPOB.
JlabGopaTtopHast pabota 7. VIamMepeHune 37eKTpOABMIKYIIEH CHIIbI HICTOYHUKA TOKA 4
U €r0 BHYTPEHHETO COMPOTUBICHUS
| cemecTp:
MaKCHMAaJIbHAasl HArpy3Ka: 57
O0s3aTe1bHAsi HArpy3Ka: 37
Jlexkuun: 25
J1adopaToOpHbIE 3aHATHSA: 14
CamocTrosiTesibHas paboTa 20
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Tema 4.3
MarunurtHoe moJie.
DJIeKTPOMATrHUTHAA
HHIYKIHUS.

Conepxanue yueOHOro MaTepuaJia:

IlocrostHHple MarHuTBI. B3auMozelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
roje. Bekrop MarHuTHOM MHIYKUKH. [ [puHIUN Cynepno3uiiuy MarHUTHBIX MOJIEH.
Jluaun MarHuTHOM WHAYKIMH. KapTuHa JIMHUNA MarHMUTHOW WHAYKIIUM TOJIS
MIOCTOSIHHBIX MAarHUTOB. MarHUTHOE I10JI€ IPOBOJHUKA C TOKOM. KapTuHa nuHuit
MHIYKIUU MarHUTHOTO MOJIA JUIMHHOTO MPSMOrO IPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO TPOBOJHUKA, KaTyllKu ¢ TOkoM. OmbIT Dpcrena. B3ammonelictBue
MIPOBOJIHUKOB ¢ TokoM. Cuinia Amriepa, ee Motynb U HamnpaBiaeHue. Cuna JlopeHua,
ee MOAYJIb M HampaBjeHue. J[BM)KEHHE 3apspKeHHOM YacTHULBl B OAHOPOJAHOM

MarHuTHOM Tone. PabGora cunet JlopeHma. SIBieHHe 3JIEKTPOMarHUTHOMN OK 01
uHAYKIUU. [loTOk BekTopa MarHUTHOW WHIYKIIMHU. OJIEKTPOABHXKYIAS CHIIA 2 OK 02
WHIYKIUK. 3aKOH  JJeKTpoMarHuTHOW  uHaykuuu  @Dapazges. Buxpepoe OK 03
ANIEKTPUYECKOE T0JIe. OJIEKTPOJABMIKYIIAsl CUjda HHAYKUUM B IIPOBOJHUKE, OK 04
JBHOKYILEMCSl MIOCTYIATEIbHO B OJHOPOAHOM MarHuTHoM modje. IIpaBuino Jlenna. OK 05
WnpykruBHOCTE.  SIBlIeHME  CaMOMHIYKUMH.  ODJIEKTPOABMXKYIAS  CHJA OK 07
CaMOMHIYKIIMH. OHeprus MAarHuTHOI'O OJIsL KaTyIIKU C TOKOM. [IK 1.2
DJIEKTPOMAarHuTHOE MmoJie™ K 3.2
IIpakTryeckue 3aHATUS
[Ipakrtuyeckue paboTel: M3yueHre MarHUTHOTO TOJIS KATYIIKA C TOKOM.
Texnuueckre yCTpPOHCTBA W MPaKTHUUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MarHuThbl, 3JEKTPOMArHUTBI, AJIEKTPOJBUTATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUIl, UHAYKIIMOHHAs MTeYb
JlabopaTopHbie 3aHATHSA
JlabGopaTtopHast paborta 8. MccnenoBanue nelCTBUS MOCTOSHHOTO MarHuTa Ha 4
paMKy C TOKOM
JlabopaTopHast pabota 9. Mzyuenue siBieHUs 3JIEKTPOMArHUTHOW WHIYKIIUH
CamocTosTenbHas padota o0yJaronmxcs: MOBTOPEHHE, 3aa4u 4
Paznen 5. Kosie6anusi u BOJTHBI 26
Tema 5.1 Mexanuueckue | Copep:kaHue y4eOHOro MmarepuaJia: OK 01
U 3JIeKTPOMAarHUTHbIE KonebarenbHas cucrema. CBOOOJHBIE MEXaHUYECKUE KoJeOaHus. ['apMoHnyecKue 6 OK 02
KoJIe 0aHusl kosneOanus. Ilepmon, wactora, ammautyga W (asa konebanumit. [lpyKuHHBIN OK 04
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MasATHHK. MareMaTu4ecKuii MasTHHK. YpaBHEHHE TapMOHUYECKHX KOJICOaHWM.
[lpeBpameHue »HepruM MNpuU TapMOHHMYECKMX KojeOaHusx. KonebGarenbHbIi
KOHTYp. CBOOOHBIE AJIEKTPOMArHUTHbIE KOJI€OaHUs B UJCAIbHOM KOJIe0aTeIbHOM
KOHType.  AHQJIOrMs  MEXIy MEXaHUYECKMMH M 3JEKTPOMarHUTHBIMU
koneOanusmu. Popmyna TomcoHna. 3akOH COXpaHEHHS PHEPTUU B HACATBHOM
KojiebaTeIbHOM  KOHType. IIpeicraBiieHHe O  3aTyXalolnMX  KoJcOaHHUSX.
BeiHykneHHble  MexaHudeckue — konebaHus.  Pezonanc.  BeiHyxIeHHBIE
JJNIEKTpOMarHuTHBIE  KoneOanusa.  Ilepemenubrii  Tok.  CHHYycCOMIAIbHBINA
MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKa. AMIUIUTYIHOE U ACHCTBYIOIIEE
3Ha4YeHHE CHUJIbI TOKAa U HampspkeHus. Tpancdopmarop. [IponsBoacTBo, nepenaya u
MOTpeOICHUE HIIEKTPUIESCKON YHEPTUU. DKOJIOTUYECKUE PUCKHA TIPH MPOU3BOJICTBE
3JeKTpuueckor  sHepruu. KynbTypa HCHONIB30BaHUS — DJIEKTPOSHEPTHUU B
TTOBCETHEBHOU KU3HHU *

IIpakTrueckue 3aHATHS

[lpakruueckue pabotel: MccnenoBaHue 3aBUCHMOCTH — TEpUOAA  MaJIbIX
KoJIeOaHUHM Tpy3a Ha HHUTH OT JJMHBI HUTH U Macchl Ipy3a. TexHuueckue
YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: FIEKTPUUECKUM 3BOHOK, T€HEpaTop
IIEPEMEHHOIO TOKa, IMHUM 3JIEKTponepeaay

JlaGopaTopHblie 3aHATHS

JlaGoparopnas pabota 10. MccnenoBanue nepeMEeHHOIO TOKa B IIETIH U3
11OCJIEI0BATEIbHO COEAMHEHHBIX KOHJICHCATOPa, KATYIIKU U Pe3UCTOpa

Tema 5.2 Mexanudeckne
U JIEKTPOMATHUTHBIE
BOJIHBI

Copep:xanue yueOHOro MmarepuaJia:

Mexanuueckde BOJHBI, yciaoBus  pacnpoctpaneHus. Ilepuon. CxopocThb
pacnpocTpaHeHuss W JUIMHA BOJHBL. [lomepeuHble W TPONONBHBIE BOJHBI.
Wutepdepennus u nudpakuus MeXaHUYeCKUX BOJH. 3BYK. CKOpPOCTh 3BYKA.
I'pomkocTs 3Byka. Beicora Tona. TemOp 3Byka. DJIEKTPOMAarHUTHBIE BOJIHHBI.
VYcnoBus M3IydeHHUs HJIEKTPOMArHUTHBIX BOJH. B3auMHasi opueHTalnus BEKTOPOB
E, B, v B anexrpomarHuTHON BosHe. CBONCTBAa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, IIpesloMIIeHre, noJspu3anus, qudpaxuns, nareppepenuus. CKopocTb
3JIEKTPOMarHUTHbIX BOJIH. [llkana saeKTpOMarHUTHBIX BOJH. [IpumeHeHue
JJNIEKTPOMAarHUTHBIX BOJH B TeXHHKE W ObITy. [IpuHOMIBI paguocBs3u U
TeNneBUJIcHUA. Paguonokamus. OJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroleh

OK 05
OK 07
[IK 1.2
IIK 3.2
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cpenpr*

[IpakTtrueckue 3aHATHS

IIpaktuueckas  pabota: TexHuyeckue  yCTPOHCTBA W IPAKTHYECKOE
pUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTEI, YALTPA3BYKOBasg IUArHOCTHKA B
TEXHUKE U MEIUIIMHE, pajap, PaIuoNnpuéMHUK, TEICBU30P, aHTCHHA, Telae(oH,
CBY-nreun

CamocTosTenbHas padota o0yJaronmxcs: MOAr0TOBKA K 3a4eTy MO pa3ieiy
«KonebaHus v BOITHBD»

Tema 5.3
Onruka

Copep:xanue yueOHOro MmaTepuaJia:

I'eomerpuueckas ontuka. llpsmonuHeliHOe  pacnpocTpaHeHME CBETa B
onHopoaHou cpene. Jlyu cBera. TodeuHblii MCTOUHUK cBeTa. OTpa)keHUE CBETA.
3akoHBl OTpaxkeHUsi cBera. llocTpoeHwe H300paKEHUM B TIJIOCKOM 3€pKajie.
[Ipenomnenue cBera. 3akOHbBI NpENOMIICHUs CBeTa. AOCONIOTHBIN IOKazaTelb
npenomiieHus. [lonmHoe BHyrpeHHee oTpakeHHe. [IpenenbHBIN yroa IOJHOTO
BHYTpeHHero otpaxeHus. Jucnepcus cBera. CloXKHBIM cOCTaB 0O€l0ro cpera.
[IBer. CoOuparonme u paccewBamIme IUH3BL. ToHkas nwmH3a. DOKycHOE
paccTosiHuEe U ONTHYECKas Cuiia TOHKOM nuH3bl. [locTpoeHue nzoOpaxeHuil B
coOMparonMx U paccerMBaroUMX JuH3aX. PopMmyna TOHKON JMH3bIL. YBEJIWYEHHE,
naBaemMoe JuH30M. [Ipenenbl npuMEHMMOCTH TeOMETPUYECKOM onTuku. BonHoBas
ontuka. MuTepdepenus ceera. KorepeHTHblE HICTOYHUKU. Y CIOBHS HAOIIOACHUS
MaKCHMyMOB ¥ MUHHMYMOB B MHTEP(EpPEHIIMOHHON KapTUHE OT JIBYX CHH(]a3HbIX
KOTEPEHTHBIX HMCTOYHUKOB. Jludpakums cBera. JludpakiuonHas pererka.
VYcnoBue HabMIOAEHUS TIIaBHBIX MAKCUMYMOB NP MaJIeHUH MOHOXPOMATHYECKOTO
cBeTa Ha AudpakuroHHyto peretky. [lomspuzamus ceera™

[IpakTrueckue 3aHATHS

[pakruueckue padotel: HaGmonenue nucnepcuu cBera. TexHudeckue
YCTPOMCTBA U MPAKTUUECKOE IPUMEHEHHUE: OUKH, JIyna, goToanmnapar,
MPOEKIMOHHBIN arnmapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OTNTHKA,
T (paKIIMOHHAs PEIeTKa, MOJISPOU/T, TEIECKOI

JlabGopaTopHblie 3aHSITHS
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JlabGopaTtopHast pabota 11. Onpenenenue nmoxkasaresns mpeIoMICHUS CTeKIa
JlaboparopHas padorta 12. MccrnenoBanue cBOHCTB H300paskeHUM B THH3aX

CamocrositenbpHas pabota oOydaronmxcs: y4eOHHK, 3a1a4

N

Paznes 6. OCHOBBI crieHAJILHOI T€OPHH OTHOCHTEIbHOCTH

Tema 6.1
OcHOBBI TEOpHUH
OTHOCHTEJILHOCTH

Coaep:kanue y4eOHOT0 MaTepHaJia:

I'panunbpl MPUMEHUMOCTH KIaccM4eckoil mexaHuku. llocTynmaTel crenuanbHON
TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyme,
MPUHITATT OTHOCHTENIBHOCTH JWHIITeiHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3amenneHue BpPEMEHHM U COKpAlleHWE JUIMHBL. OHEpPrusi U HUMIYJIbC
penaruBUcTCKOM  yacTuibl. CBS3p Maccbl € OJHEPIUEd U UMIYIbCOM
PENSATUBUCTCKOM YaCTUIIBI. DHEPIHUS MTOKOSI CBOOOTHON YaCTHIIBI

CamocTosTenbpHas padoTa 00yJalonmxcs: y4eOHHK, 3a1a9u

OK 01
OK 02
OK 04
OK 05
OK 07

Paznea 7. KBanToBas pusnka

12

Tema 7.1
JJIeMeHThI KBAHTOBOM
ONTHKHU

Copep:xanue yueOHOro MmaTepuaJia:

®dotonbl. Dopmyna [lnanka cBs3u sHepruM (OTOHA C €ro YaCTOTOW. DHEprus u
uMnynsc ¢oroHa. OTkpbiTHE U uccienoBanue Qoroddpexra. OmbiTer AT
CroneroBa. 3akonbl doTod(pdexra. YpaBHenne DunHmTeHa 111 (PoTodddexra.
"Kpacnast rpanuna" cortorddexra. [lanenue cera. OmbiTel [LH. JleGenesa.
XAMUYECKOE JCUCTBUE CBETA. TEXHUYECKHE YCTPOMCTBA M IMPAKTUYECKOE
npuMeHeHue: orosneMeHT, GOTOJATIUK, COTHEeYHas OaTapesi, CBETOAUO]

Tema 7.2
CrpoeHue aToma

Copep:xanue yueOHOro MmaTepuaJia:

Mopnens aroma Tomcona. OmnbiTel Pesepdopaa 1no  paccesiHHIO -4acTHLL.
IInanerapuas Moxens aroma. Ilocrymarel bopa. M3nydenue u momiomgeHue
(OTOHOB TpU TEpexoJie aromMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bunsl
cnekrpoB. CmekTp ypoBHEW »JHEpPruuM aroMa BOJOpoja. BomHOBBIE CBOICTBa
yactull. Bonnel ne bpoitns. KopnyckynsapHo-BoiaHOBOM ayanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3NlydeHue. Judpaxius 3JeKTpOHOB B KpUCTAJIaX. Y CTPOUCTBO U
NPUHIUI paboThl J1azepa. TexHuueckue ycTpoicTBa U MPAKTUUECKOe IPUMEHEHHE:
CIEKTPaJIbHBINA aHaJIu3 (CIIEKTPOCKON ), JIa3ep, KBAHTOBBIN KOMIIBIOTED

IIpakTrueckue 3aHATHS

Ipakruueckas pabota: HabmoeHune TuHeHyaToro cnekrpa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.3
ATOMHOE /IPO

Conepxanue yueOHOro MaTepuaJia:

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOIME  CJIOXHOCTb CTpOeHUs saapa. OTKpbiTHE
pamnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompenesieHHi0  cocTaBa
paauoakTUBHOrO u3nmydeHus. CBoiictBa anbda-, OeTa-, TraMMa-U3Iy4EHHUs.
BiusHue pannoakTMBHOCTHM Ha JKMBbIE OpraHu3Mbl. OTKpBITHE HPOTOHA U
Heiitpona. Hykimonnas wogens sapa [eiizenOepra-MBanenko. 3apsn  sjpa.
MaccoBoe uncno sapa. U3oronsl. Anbda-pacnag. DIeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnan. ['aMmma-u3nydenne. 3aKoH paJiMOaKTUBHOTO paciana. JHEPrHs CBs3U
HYKJIOHOB B sape. SAnepubie cuibl. Jledekr mMaccel sapa. SlnepHbie peakiium.
Henenue u cunres suep. SAnepHsiit peakrop. Tepmosinepuslii cuntes. [Ipobaemsl u
MEPCHEKTUBbl  SIAEPHOM  DHEPreTUKU. OKOJOTMYECKUE aCHEKThl  sIEpHOMU
SHEPreTUKH. ODJeMeHTapHble 4YacTHUbl. OTKpbITHE TO3UTPOHA. MeTobl
HaOMIOZCHUS W  PEruCTpalldy dJIEMEHTapHBIX dYacTull. @OyHIaMeHTalbHbIC
B3aUMOIeHCTBUA. EnnHCTBO (u3nveckoil KapTHHBI MUpa

HpaKTI/I‘leCKI/Ie 3aHATHA

[paktnueckne pabotel: MccnemoBanwe TpekoB dYacTWll (IO TOTOBBIM
doTorpadusim).

Texuuueckre YCTpOHCTBA M MpPaKTUYECKOE MPUMEHEHHE, T03UMETp, Kamepa
Buiibcona, sinepHblii peakrop, aToMHasi 0omoOa

CamMocTosTenbHas pa60Ta 06yqa101m/1x051: y‘{e6HI/IK, 3aJa4yu

Pa3neu 8. diieMeHTBHI aCTPOHOMUM U ACTPOG U3UKHU

34

Tema 8.1
JJIeMeHTbl AaCTPOHOMMH
H acTPO( M3UKHU

Coaep:kanue y4eOHOro MaTepHaJia:

DTansl pa3BUTHS aCTPOHOMUHU. [IprKITaTHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
actpoHoMuH. Bun 3Be3qaoro Heb6a. Co3Be3nus, IpKUe 3BE3/IbI, INIAHETHI, UX
BuauMoe aBuxenune. Conneunas cucrema. [lnaners 3emHoi rpynmbl. [lnanersi-
ruranTel. Manbie Tena Comneunoit cucremsl. ConHile, Gotochepa u armocdepa.
ConHeuHas akTuBHOCTb. Mictounuk sHeprun ComnHila U 3B€3/1. 3BE3/bl, UX
OCHOBHBIE XapaKTepUCTUKHU. J[narpamma "CrieKTpasibHbIM KJIAcC - CBETUMOCTD'.
3Be3abI INIaBHOM ITOCIEN0BATEILHOCTH. 3aBUCUMOCTD ""Macca - CBETUMOCTB' I
3BE3]] IIaBHOW MOCIIE0BAaTENbHOCTH. BHyTpeHHee cTpoenue 38e31. CoBpeMEHHbIE
MPEJCTaBICHUS O MMPOUCXOKACHUHU 1 3BOTIOIMHU COJIHITA U 3BE3/1. DTaIbl KU3HU
3Be31. Mueunsbii [lyth - Hama ['anaktuka. CniupaneHas cTpykrypa ['amaktuku,

OK 01
OK 02
OK 03
OK 05
OK 07
[IK 1.2
[IK 3.2
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pacrnpezenenue 38e37, ra3a u nsu. [lonoxenne u apuxxenne CoiHua B
lanakruke. Tunsl ranaktuk. [lnockas u cepuyeckas moacucTeMsl [ anakTuku.
Papnoranakruku m kBaszapsl. YepHbIe ABIPBI B iApax raJIAaKTUK. BceleHHast.
Pacumpenne Beenennoit. 3akon Xa606ma. Pa3oeranue ranakruk. Teopus
Bonbmoro B3peiBa. PenukroBoe n3nydenne. MacumrabHasi cTpykrypa BceneHHOM.
Meraranaktika. HepemeHHble po0i1eMbl aCTpPOHOMUHT

JlaGopaTopHbie 3aHATHSA

Jlabopatopnast pabora 13. HaOmroneHuss HEBOOPYXKEHHBIM TIJIa30M €
UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN Ul ONpPEeAETICHUsI MOI0KEHUS 2
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
TTOJTYIIIAPHS M SIPKHE 3BE3/IbI
IIpoMexyTO4Hast aTTeCTAIMA (SK3aMEH ) 30
Il cemectp:
MaKCHMaJIbHasi HATPy3Ka: 87
o0s13aTeIbHAS HArPy3Ka: 43
Jlexknun: 29
JjabopaTopHbie padoThI: 12
CamocTosiTe1bHAsI paboTa: 14
IIpomesxkyTOUHASI aTTECTAIMA: 30
3aron:
MaKCHMaJIbHasi HATPy3Ka: 144
O0s13aTeIbHAsI HArpy3Ka: 80
Jlexknun: 54
JlaGopaTopHbie padoThI: 26
CamocrosiTeibHast padoTa: 34
IIpome kyTOYHAS aTTECTAIHUS: 30

*
HpOd)@CCMOHaJZbHO OPUEHMUPOBAHHRbLE JTIEMEHM bl
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3. YCJIOBUS PEAJIMBALIMM YUYEBHOM JUCTIUILTAHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MAaTePUAJIbHO-TEXHUYECKOMY

o0ecneyeHn o

B cootBerctBuu ¢ TtpeboBanusiMu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY 00eCTICUeHHI0 yueOHOTO Mpolecca 0a30BbIN YpOBEHb Kypca (DU3UKU
Ha YPOBHE CpPEAHEro 001iero oopa3oBaHus JI0HKEH N3Y4aThbCs B YCIOBUAX KaOUHETa
¢u3MKU WM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-
HAay4yHOTrO IMKiIa. B kaOwHeTe (M3MKH TOJDKHO OBITh HEOOXOIMMOE JIaOOpaTOpHOE
000py10BaHUE JIJIsl BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMe M0 (PU3UKE MPAKTUIECKUX
paboT U JIeMOHCTpalMoHHOE O00opynoBaHue. JleMOHCTpalmoHHOE 000pYyIOBaHME
dopmupyeTcss B COOTBETCTBUU C MPUHIMIIOM MHUHUMAIBLHON JOCTaTOYHOCTU U
o0OecrneynuBaeT MOCTAHOBKY IMEPEUMCIIEHHBIX B IMporpamme mo (U3MKe KI0YEBbIX
JEMOHCTPAIHHA JI UCCIISI0BAHMSI H3y4aeMbIX SBJICHHIA U TIPOIIECCOB, IMITUPUIECKUX
U (QyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX mNpuMeHeHuid. JlaboparopHoe
00opyaoBaHue Il Ja0OPaTOPHBIX M MpPaKTUUYECKUX padoT GopMupyeTrcss B BHUIE
TEeMaTUYECKUX KOMILIEKTOB U oOecreunBaercs.

B pacuére ogHOr0o KOMIUIEKTa Ha JIBYX oOydarommxcs. TeMarnueckue
KOMIUIEKTBl  JTAOOpaTOpHOTO O0OpYJOBaHMsS JOJDKHBI OBITh MOCTPOEHBI HA
KOMILJICKCHOM HCTIOJIb30BAaHWM AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEITLHBIX CUCTEM B BUJIC IU(POBBIX JIAOOpaTOpuid.

OO0opynoBaHue yueOHOTO KaOUHETA:

- IOCA/I0YHbIE MECTA MO KOJMUYECTBY 00yUarOUIUXCS;
- pabodee MecTO TMperno/1aBarens;

- KOMIUIEKT y4e€OHO-HArJISIIHBIX TOCOOUIA;

- KOMILJIEKT AJIEKTPOHHBIX BUIEOMATEPUATIOB;

- 3aJ1aHuUs JJIs1 IPOBEPOYHBIX paldoT;

- Mpo(ecCUOHATFHO OPUEHTUPOBAHHBIC 3aaHMUS;

- MaTepualibl SK3aMeHa.

Texnndyeckue cpeacTBa 00ydeHNUs:

- IEPCOHANBHBIN KOMITBIOTED C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00eCIIeYeHUEM;

- IPOEKTOP C FIKPAHOM.

- 3aibl (OMOJIMOTEKa, YUTAIBHBIA 3al C BBIXOJOM B HHGOPMAIMOHHO -
TEIEKOMMYHHUKAIMOHHYIO CETh UHTEPHET).

[IpumepHbIY IEpeYEHb 1EMOHCTPALMOHHOTO U JIAOOPATOPHOTO 000PYIOBaHMUS:
nugpoBas nadboparopusi o GU3MKE IJIs IPENOaaBaTeNs;

udpoBas madboparopusi o GU3MKE AJIs1 00 yJaroIerocs,

BECHl TEXHUYECKUE C Pa3HOBECAMU;

KOMILJIEKT JIJIs1 Ja0OPaTOPHOTO MPaKTUKyMa IO OINTHKE;

KOMIUIEKT J1JIsl 17a00paTOPHOTO MPAKTUKyMa MO0 MEXaHUKE;

KOMIUIEKT JiJIs1 TJaDOpaTOPHOTO MpPaKTUKyMa MO MOJEKYJISIpHOUN (u3uKe
U TCPMOJIHNHAMUKMH,

SOk wnE



/.  KOMIUIGKT JJisi Ja0OparopHOro NPAaKTUKymMa IO 3JIEKTPUYECTBY
(c TeHepaTopoMm);

8.  KOMIUIGKT Ui W3y4YeHHs] BO30OHOBIISIEMBIX HWCTOYHHKOB JSHEPTHUU
(COJIHEUHOM, BETPOBOM JHEPruu, OHO-, MEXAHMYECKOW U TEPMOSJIEKTPUUYECKOU
SHEPIreTUKM);

9. amrepMeTp J1abopaTopHBIil;

10. BosbTMETp TAOOPATOPHBIN;

11. xonopumerp ¢ HAOOPOM KATIOPUMETPUUECKHUX TEJT;

12.  Tepmomerp mabopaTOPHBIN;

13. koMmIUIeKT Ayl M3Y4YEHMsT ~ OCHOB  MEXAaHUKHM,  ITHEBMATUKU
¥ BO300OHOBJISIEMBIX HCTOYHUKOB YHEPTHH;

14. OGapomerp-anepoun;

15. 070K mUTaHUS PEryIUPYEMBIH;

16. BeO-kamepa Ha MOJBM)KHOM ILITATHBE;

17. Bupeokamepa Juist pabOThI C ONTHYECKUMU TPUOOpaMU;

18. reneparop 3BYKOBOW;

19. rurpomerp (IICUXpoMeTp);

20. Tpy3 HaOOPHBIL;

21. nUHAMOMETp JIEMOHCTpPAIlMOHHBIN;

22.  KOMIUIEKT MOCY bl IEMOHCTPAIIMOHHOM ¢ MPUHAMJICKHOCTIMU;

23. MaHOMETp KHUJIKOCTHON JEMOHCTPAIMOHHBIMH;

24. MeTp IeMOHCTPAIMOHHBIN;

25.  MHKPOCKOI JIEMOHCTPAllMOHHBIN;

26. HacoC BaKyyMHbI KOMOBCKOTO;

27. CTOJMK IIOJIBbEMHBIN;

28. 1ITaTWB AEMOHCTPALMOHHBIN (PU3NYECKUIL;

29.  DIEKTPOIUTUTKA;

30. HaboOp MEMOHCTPAIMOHHBIN M0 MEXaHUIECKUM SIBJICHUSM;

31. wHabop NEeMOHCTPAIMOHHBIN MO JUHAMUKE BpAIATEIbHOTO JBIKEHUS;

32. Habop JEMOHCTPAIIMOHHBIN IO MEXaHUYECKUM KOJICOaHUSM;

33. Habop JEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHU;

34. Bemepko apXUMena;

35. MasTHHK MaKCBEIa;

36. Habop Ten paBHOTO 00bEMA;

37. Habop Ten paBHOW MacCHhI;

38. mpubop a7 JeMOHCTpaIMK aTMOC(EPHOTO JTaBJICHUS;

39. mpwu3Ma, HAKIOHSIOMIASICS C OTBECOM;

40. pwluar AeMOHCTpPAIIMOHHBIN;

41. cocyasl cooOmaronmecs;

42. cTakaH OTJIMBHOM JEMOHCTPAIMOHHBIMN;

43. TpyOKa HBIOTOHA;

44.  map nackais;

45. HaOOp [EMOHCTPALMOHHBIM MO MOJIEKYJISIPHON (PHU3MKE U TEIIOBBIM
SIBIICHUSM;

38



46.
47.
48.
49,
50.
Sl
52.
53.
54.
5.

HaOOp IEMOHCTPAIMOHHBIN 110 TA30BBIM 3aKOHAM;

Ha0OP KaMMJUIIPOB;

TpyOKa JJIsl AEMOHCTPAINKA KOHBEKITUHN B KUIKOCTH;

IIWIMHIPHI CBUHIIOBBIC CO CTPYTOM;

Iap ¢ KOJIbIIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHeparop BaH-fe-rpaada;

T03UMETP;

KaMepTOHBI Ha PE30HAHCHBIX SIIHKAX;

KOMIUTIEKT PHOOPOB M MPUHAJIKHOCTEH IS TIEMOHCTPAIIMA CBOUCTB

QJICKTPOMAruuTHBIX BOJIH,

56.

KOMIUIEKT MNpUOOPOB 111 M3YYEHHUS MNPHUHLUIOB paguonpuema

U paJuorepenayn;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
/1.
12.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILJIEKT MPOBO/IOB;
Mar"uT Jyroo0pa3Hblii;

MAarHUT MOJIOCOBOM JEMOHCTPAIMOHHBIM;

MaIlHa 3JIeKTpo(opHas;

MasiTHUK 3JIEKTPOCTATUUECKUH;

HA0Op MO U3YyYEHUIO MArHUTHOTO TOJIS 3EMJIH;

Ha0Op AEMOHCTPAIMOHHBIN 10 MAarHUTHOMY TOJIFO KOJIbLIEBBIX TOKOB;
Ha0Op IEMOHCTPAIMOHHBIN MO MOIYIPOBOTHUKAM;

Ha0Op JIEMOHCTPALMOHHBIN 110 MOCTOSHHOMY TOKY;

HA0Op JIEMOHCTPALMOHHBIN 10 NEKTPUYECKOMY TOKY B BaKyyMe;
Ha0Op AEMOHCTPAIMOHHBIN 10 AIIEKTPOIUHAMHUKE;

HAOOp NI IEMOHCTPAIIMA MAarHUTHBIX TOJIEH;

HAOOp NIl JEMOHCTpPAIMU JIEKTPUUYECKHUX TOJIEH;

TpancpopmaTop y4eOHBIN;

NaJI0YKa CTEKIISTHHAS;

majlouka Y00HUTOBAs;

puoop JICHIIA;

CTpPEJIKK MarHUTHBIE Ha IITATUBAX;

CYJITaH JIEKTPOCTATUYECKUN;

IITaTUBbI U30JUPYIOIIKE;

AIIEKTPOMArHuT pa30opHBIN;

Ha0Op IEMOHCTPALMOHHBIN 110 TEOMETPUUYECKOU ONTHKE;

HaOOp IEMOHCTPAIMOHHBIN 110 BOJHOBOMW OTTHKE;

CIIEKTPOCKOTI JIBYXTPYOHBIH;

HA0Op CHEKTPATBHBIX TPYOOK C HCTOUHUKOM MUTAHUS;

YCTaHOBKa ISl u3y4yeHust pororddexra;

Ha0OP JEMOHCTPAIIMOHHBIA 10 TIOCTOSHHOM TIAHKA;

KOMILJIEKT HArJISIAHBIX TOCOOMH 111 MOCTOSIHHOTO MCTIOJIb30BaHUS;
KOMILJIEKT MOPTPETOB i1 O(popMIIeHHSI KaOMHETa;

KOMIUIEKT IEMOHCTPALMOHHBIX YUECOHBIX TAOJIHII.
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[IpumMepHBIY IEpeUeHb 1EMOHCTPALMOHHOTO U JAOOPATOPHOTO 000PYA0BAHUS
HOCUT PEKOMEH/IaTeNIbHBIM XapakTep.

[Ipy Hamuuum HeoOXOAMMOTO OO0OpyHOBaHUS 3aHATUS 10  (usuke
B HEKOTOPBIX CIy4asix MOTYT MNPOBOJMUTHCS B HMMEIONIMXCS B 0Opa30oBaTEIbHOU
OpraHu3ali MaCTEPCKUX WIH Ja00paTopHsIX.

3.2 UndpopmanuonHoe odecnevyeHue 00y4eHust

Ilepeyenr wucHmoab3yeMbIX Y4YeOHbIX u3aaHuid, WHTepHeT-pecypcos,

AOMOJHUTEJIbHOMN JTUTEPATYPHI

OCHOBHbIC HCTOYHHKHU:

1. Msxumes, I'. . @usuka: 10-i knacc: 6a30BblIil U yTrIIyONEHHBIN YPOBHU : y4€OHUK
/ T'. §. Makumes, b. b. byxosues, H. H. Cotckuit ; mon penakumern H. A.
[NapdentpeBoit. — 10-e u3x., crep. — Mocksa : [Ipocsemenue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Tekct : anexkTpoHHbIN // JlaHb : 2JIEKTPOHHO-
onbmioreunas cucrema. — URL: https:/e.lanbook.com/book/335051

2. Msxuies, I'. 5. ®uzuka: 11-i1 kmacc: 6a30BbId U YTIyOIEHHBINA YPOBHU : y4EOHHUK
/ T'. 5. MsakumeB, b. b. byxoBues, B. M. Yapyrun ; nox penakuuend H. A.
[NapdentpeBoit. — 11-e uzna., crep. — Mocksa : [Ipocsemenue, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — TekcT : snexkrTpoHHbIN // JlaHb : 3JEKTpOHHO-
onbmioreunas cuctema. — URL: https:/e.lanbook.com/book/335054

JlonoJIHUTEIbHbIE HCTOYHHUKH:
1. Kacesnos, B. A. ®usuka: 10-if knacc: yriayOnéHHbIN ypoBeHb : yueOHuK / B. A.

KacpsinoB. — 11-e u3a., ctep. — Mocksa : [Ipocsemenue, 2023. — 480 ¢. — ISBN
978-5-09-103621-3. — TekcT : AneKTpOoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/334853

2. KacbsHoB, B. A. ®uszuka: 11-it knace: yriayOn€HHbIN ypoBeHb : yueOHUK / B. A.
KacpsinoB. — 11-e u3n., crep. — Mockaa : IIpocsemenue, 2023. — 493 ¢. —
ISBN 978-5-09-103622-0. — Tekct : 3nekTpoHHbIA // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/334877

3. Poraues, H. M. ®wusuka. Y4eOHBIN KypcC IS CpEaHErO MpOoQecCHOHATHHOTO
oOpazoBanus : yaeOHOoe mocoowme 11t crio / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3na., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 312 c¢. — ISBN 978-5-507-
49831-4. — TekcT : AneKTpOHHBIH // JIaHb : 2IEeKTPOHHO-O0MOIMOTEYHAs! CHCTEMA.
— URL.: https://e.lanbook.com/book/403874 . — Pexum mocTyna: ajisi aBTOpH3.
II0JIb30BATEIICH.

4. JlorBunenko, O.B. ®uzuka + ellpunoxenue : yueOuuk / Jlorsunenko O.B. —
MockBa : KunoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL:
https://book.ru/book/929950. — TekcT : anekTpoHHBIH. (DIEKTPOHHOE U3AHHE).

5. Jlorsunenko O.B. ®uszuka. [Ipaktukym : yuebHoe nocooue/ Jlorsunenko O.B. —

MockBa : KroPyc, 2022. — 358 ¢. — ISBN 978-5-406-09966-7. — URL.:
https://book.ru/book/944582. — TekcT : 3AeKTPOHHBIH.

Ilepeyens UHTEpHET-pPECYpPCOB:
1. Bbank 3amanuii PISA EHI" - Pexxum noctyna: http//mww.mobuschool.02edu.ru
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>...PISA...estestvennonauchnaya.../;

2. Epwnas kosutekuus mudpoBbIX 00pa30oBaTebHBIX peCypcoB. - Pexxum noctyna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkouna. - Pexxum noctyna: http://mwww.km-school.ru/ ;

4. OtkpeiTas ¢usuka. - Pexwm gocrtyma: http://www.physics.ru/courses/
op25part2/design/index. htm;

ITnardopma SIKnace - Pexxum mocryma: http://mwww. yaklass.ru;

Poccuiickas snekTpoHHas 1Koja - Pexwm goctyma: http://www.resh.edu.ru/;
duzpka.mn. - Pexxum goctyma: http://www.fizika.ru;

®UIIN (BIIP 11 xmacc) - Pexxum goctyma: http://www.fipi.ru /;

DeKTpOHHbBIN yueOHHK - Pexxum goctyna: http//www.physbook.ru/.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA AUCHUILINHBI

KonTposbs M omeHka pe3yabTaToB OCBOEHHUs 00111e00pazoBaTebHON
JTUCLUIIIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3Y/bTaThl, HAPABJICHHbBIC HA
dopmupoBanue o0OmMX U TOPOPECCUOHATBHBIX KOMIIETEHIIMM M0 pa3jenam

¥ TeMaM COJIepKaHHs y4eOHOTO MaTepuaa.

Kona n sHanumenoBanue
hOpMHUPYEMBIX KOMITETCHITUH

Pazpen/Tema

THII OIlEHOYHEBIX
MEpONPUSITHI

OK 01. Ber6bupats criocoOsl
peleHus 3a1a4y
npodecCHOHAIBHON AESTEIbHOCTH
MPUMEHHUTEIBHO K Pa3TUYHBIM
KOHTEKCTaM

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

Paznen 4. Tems1 4.1.,4.2., 4.3

Pazgen 5. Temsnr 5.1.,5.2.,5.3.

Paznen 6. Tema 6.1
Paznen 7. Temur 7.1, 7.2, 7.3
Pasnmen 8 Tema 8.1
To/c8

CTHBIN OTIIPOC;

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPENICTBA ITOUCKA,
aHanM3a U HHTEPIpeTauu
nHpopMaIuu
u  H“HPOPMAIMOHHBIE TEXHOJIOTHHY]
JUTS BBITIOJIHEHUS 3a/1a4
npodeccuoHanbHON NeSTETbHOCTH

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

Paznen 4. Teme1 4.1.,4.2.,4.3

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

Pazmen 6. Tema 6.1
Paznen 7. Temur 7.1, 7.2, 7.3
Pasnmen 8 Tema 8.1
Ilo/c

(pOHTAIBHBIN OMPOC;
KOHTpOJIbHAsE padoTa;
HaOJI0ICHHE 32

BBITTOJIHCHUECM
maGopaToOpHBIX PadoOT;

OK 03. [Inanuposars
U pealn30BbIBATh COOCTBEHHOE
npodeccuoHaIbHOE
U JINYHOCTHOE Pa3BUTHE,
peaIpPUHIMATEIbCKYIO
JEeATEIbHOCTh
B npodeccroHanbHOM cdepe,
MCIIOJIb30BATh 3HAHUS
10 TIPaBOBOM M (IMHAHCOBOM
IPaMOTHOCTH B Pa3IMYHbIX
KU3HEHHBIX CUTYaIIHIX

Paznen 1. Tema 1.1

Pazgen 3. Temsur 3.1., 3.2., 3.3.

Paznen 4. Teme1 4.1.,4.2.,4.3
Paznen 8 Tema 8.1
ITo/c

[IpakTHyecKkue padboTsl
(pemeHue
KaueCTBEHHBIX

1 pacUeTHBIX 3a/1a4);
TECTUPOBAHMUE;

[PCHICHUC Keﬁc-saz[aq;

[BBITIOJITHCHHEC

OK 04. DddexruBHO
B3aMMO/ICHICTBOBATH U padOTATh
B KOJUICKTHBE M KOMaH]Ie

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

Paznen 4. Temr1 4.1.,4.2.,4.3

Paznen 5. Temur 5.1.,5.2.,5.3.

Pasnmen 6 Tema 6.1
Pazgen 7. Temur 7.1, 7.2, 7.3
ITo/c

[IPAKTHYCCKUX 3aaHU
podeccroHanbHON
HAIPaBJICHHOCTH;

BLINTOJIHEHUE 3aJaHU I
[TPOMEKYTOUHOMN
ATTECTAllUHN

OK 05. OcymiecTBisiTh yCTHYIO
Y TUCbMEHHYIO KOMMYHHUKALIMIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yaueTroMm
0cOoOEHHOCTEH COIMaIbHOIO
U KyJlIbTYpHOTO KOHTEKCTa

Pasmen 1. Tema 1.1
Paznen 2. Temsr 2.1.,2.2., 2.3.
Paznen 3. Temsnr 3.1., 3.2., 3.3.
Pazgen 4. Temno1 4.1.,4.2., 4.3
Paznen 5. Temsr 5.1.,5.2.,5.3.

Pasnmen 6. Tema 6.1

Pazgen 7. Temur 7.1, 7.2, 7.3

Pazpen 8 Tema 8.1

8 [IpodeccHOHANEHO OPHEHTUPOBAHHOE COAEPKAHUE (COJAEPIKAHNE TTPUKIATHOTO MOJLyJIs).
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ITo/c

OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKPYXKAIOIIEH CPENBbl,
pecypcocOepexeHn10, MPUMEHSATh

3HaHMA 00 U3MEHEHUHU KIMMaTa,
MPUHLUIIBI OEPEKITUBOTO
IPOU3BOCTBA, 3(PPEKTUBHO
JENCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX

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

Paznen 4. Teme1 4.1.,4.2.,4.3

Paznen 5. Temur 5.1.,5.2.,5.3.

Pazmen 7. Temsr 7.1, 7.2
Pazpnen 8 Tema 8.1
Ilo/c

1IK...
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