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1. IlosicHUTEIHLHASA 3ANMNCKA

[Iporpamma oOmieobpazoBatenbHoro ydeoHoro mpeamera OVIIL. 06 dusuka (6a30BbIN
YpOBEHB) MpenHa3HaueHa s u3ydeHus (GU3UKU B MPOodEeCcCHOHAIBHBIX 00pa30BaTElbHBIX
OpraHMu3aIUsiX, PeaTu3yIoIINX 00pa3oBaTelbHYIO MPOrpaMMy CpeIHEero ooiero oopa3oBaHus B
Mpejesiax OCBOCHHMsS OCHOBHOM mpodeccroHalbHONM oOpa3oBarenbHol mporpammel  (OITOIT)
CIIO Ha 6a3ze OCHOBHOI'O OOLIEro 0Opa30BaHMs MPHU MOATOTOBKE KBATU(ULIMPOBAHHBIX PAO0OUNX
u ciayxamux no npodeccun 23.01.06 MammHUCT TOPOKHBIX U CTPOUTEIBHBIX MAIIIKH.

[Iporpamma no ®usuke (0a30BbI ypOBEHb) Ha YPOBHE CpeaHero oodiero oOpazoBaHUs
pazpaborana Ha ocHoBe DenepalbHOrO ToOCYAapCTBEHHOIO 00pa30BaTEIBLHOTO CTaHAapTa
cpenHero oodmero obpasoBaHus (mpuka3 MuHucrepcTBa oOpa3oBaHusi U Hayku Poccuiickoi
Oenepan o 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepanbHoii 00pa3oBaTeIbHOM
mporpaMMoi cpeaHero ooriero oobpasoanus (mpuka3 MunnpocsemeHuss Poccun ot 23.11.2022
Ne 1014) u ®I'OC CIIO no nmpodeccun 23.01.06 MammHUCT AOPOKHBIX U CTPOUTEIBHBIX
MaIII¥H.

VYyeOubrii mnpenmer @usuka BXOAUT B  00IIEO0Opa30BATENBHBIN UK, MOALUKI
o0si3aTenbHbIe Y4eOHbIE IPEIMETHI U YUTACTCS Ha IEPBOM Kypce 00y4eHHUS.

N3yuenne Qu3uku Kak Hayku O HaumOosiee OOMMX 3aKOHAaX MPUPOJbI BHOCHUT
CYIIECTBEHHBIM BKJIaJ B (OPMUPOBAHHE HAYYHOTO MHUPOBO33PEHHS OYAYIIUX CIIELHUATUCTOB.
Nmenno ¢usmueckue 3aKOHBI JIeKAT B OCHOBE (PYHKIIMOHMPOBAHUS TEXHUYECKUX YCTPOMCTB,
CPEIICTB CBSI3U U MEpelayu SHEPTuu, paboThl TPAHCIOPTHBIX CPEJCTB U OBITOBBIX TEXHUYECKUX
npubopoB. be3 mnoHUMaHUS (PUINYECKUX 3aKOHOMEPHOCTEM HEBO3MOXHO 3(p(EKTUBHOE
MCIOJIb30BaHKNE TIPUMEHIEMOT0 Ha MPOU3BOACTBE 000PYI0BaHUS, PETYIUPOBAHUE U yIPABICHUE
MIPOM3BOJICTBEHHBIMHU TIPOIIeCCaMU, COOJIOJICHUE TPaBHII OXpaHbl Tpyna. CHenuanucT A0JKEeH
BJIaJ€Th HE TOJBKO 3HAHUAMHU OOIIMX 3aKOHOMEPHOCTEH MpUPOAbl, HO M YMEHUSIMHU
MPOrHO3UPOBATh XOJI (PU3UYECKUX IPOIECCOB, PACCUUTHIBATH MX IapameTphl, NMPOEKTUPOBATH
¢u3nyecKre u TEXHUYECKHE CUCTEMBI, UCIIOb3YS 3aKOHBI (PU3UKH.

[TonroroBka KBanu(pUUHUPOBAHHOIO CIIEMATUCTA 0053aTENIbHO BKIIIOUaeT (POPMHUPOBAHUE
Yy HEr0 METOO0JOTUYECKUX YMEHUN U HaBBIKOB, B TOM qucie
OKCIIEPUMEHTAIbHBIX. [Ipy BBIMIOJIHEHUH JA0OpaTOPHBIX paboT 1o ¢u3nke oOydarommecs
OCBaMBaIOT IUIAHWPOBAHUE HKCIEPUMEHTA, BBHIOOP M HCHOJIB30BaHHE HEOOXOIMMOIO JIs €ro
MPOBEJIEHUsI OOOpPYAOBAHUS, METOJbl MPOBEIEHUS H3MEPEHH U 0O0pabOTKH MOIYyYEHHBIX
JaHHBIX, OLIEHKY TOYHOCTH ITOJIy4EHHOI'O PE3YJIbTATA.

B npomecce wum3ydenuss oOmeobOpaszoBarenbHoro npenvera ®Dusumka  Oymymiue
CHEIMAIUCThl y4yaTcsi HMCHOJb30BaTh MHOTIOYHMCIIEHHbIE HCTOYHUKUA HH(OpMaIu: TaOauIbl
bu3MUecKUX BEJMYMH, TpapUKd 3aBUCUMOCTEH, JIuarpaMMbl COCTOSIHMM, CXEeMaTHU4YecKue
PHUCYHKH, SJIEKTPHUECKHE U ONTHYECKUE CXEMBI. JTO MO3BOJISIET CPOPMHUPOBATH Y 00yJaIOIIUXCS
KyIbTYypy paboTel ¢ wuH(pOpMANMEH, NPEICTABICHHOW B pa3HbIX (OpMax, YHUTATEIbCKYIO
KOMITETEHTHOCTb.

N3yuenue wuctopuu pa3BUTUS (U3UKA M TEXHUKH IMOMOTAaeT OOy4aromMMCsS MOHATH
nporecc (GpOpMHpPOBaHHMS COBPEMEHHOW NMBHUIM3AIMH. OTHUMHU OCHOBHBIMH (hakTOpamu
oOyclioBJIeHa HEOOXOAMMOCTh H3Yy4YeHUs (U3UKH B CUCTEME CpeIHEro mnpodeccroHaNIbHOIO
o0Opa3oBaHus, €€ poJib B CTAHOBJICHUH OyIyIINX
KBAJTM(UIIMPOBAHHBIX KaJIPOB POCCHUICKON IKOHOMHUKH.

OCHOBHBIMH LeJIAMH U3Y4€HHUS (PU3HUKH B 00111EM 00pa30BaHUH SABIISIOTCS:

e @dopMUpOBaHHME HWHTEpPECa M CTPEMJICHHS OOyYarolmMXCi K HAydYHOMY H3YYCHHIO

IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e PasBuTue TpEACTaBIEHHMH O HAyYHOM METOJE TMO3HaHHA ©  (OPMHpPOBAHHE

UCCIIEI0OBATEICKOr0 OTHOIIEHUS K OKPY>KAIOIIHMM SIBICHUSM;

e @DopMUPOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa HM3y4€HHUsS OCHOB CTPOCHHS

MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;



o ®dopMupoBaHHE YMEHHI OOBSCHATH SIBJICHHS C HCIIOJNB30BAaHUEM (DU3UUECKUX 3HAHUU H
Hay4HbIX J0Ka3aTeJIbCTB;

e @dopMUpOBaHHME MPEJICTABICHUN O poJM (UIMKHU ISl Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA.

HocTmwkenue  3TUX  Leled  obecreyuBaeTcsi  pEHIeHWEM  CIEIYIOIUX  3aaa4
B IIpoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHEro O0IIeTro 00pa3oBaHMUs:

e [IpuoOperenue cucrembl 3HaHHM 00 OOMUX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKJIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, AIEKTPOJAMHAMUKY, KBAHTOBYIO
(U3HKY U 3IIEMEHTHI aCTPOPU3HKHY;

e ®dopMupOBaHHE YMEHUN MPUMEHSATH TEOPETUUECKUE 3HAHUS JIJIs1 O0BICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U Ul IPUHATHUS IPAKTUUECKUX PELICHUN B IOBCEIHEBHOM )KU3HU;

e (OcBoeHHUE CTIOCOOOB PEIICHUS PA3IMYHBIX 3a/1ay C SIBHO 3aJlaHHOM (PU3UYECKON MOJIENBIO,
3a/1a4, MoJpa3yMeBaloIMX CAMOCTOATENbHOE co3aHue (PU3NUECKON MOJIEIH, aJleKBAaTHON
YCIIOBHSIM 33]1a4u;

o [lonumanue ¢uU3MUYECKUX OCHOB W MPHUHIIMIIOB JEHCTBUS TEXHHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB, UX BIUAHMS HA OKPYKAIOUIYIO CPENY;

e OBniaseHUE METOJAMH CaMOCTOSITEJIPHOTO TUIAHUPOBAHUS W TPOBEACHUS (U3UUECKUX
AKCIIEPUMEHTOB, aHaIW3a U MHTEPNpeTaluu WH(POpMAIUU, ONpEeaeCHUs TOCTOBEPHOCTH
MOJIyYEHHOT'O PE3YJIbTaTa;

e (Co3gaHue yCIOBHM sl Pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIBbCKOM, TBOPUYECKON
NEATEIIBHOCTH.

Conepxxanne ydeOHOro mnpeamera Pusznka HANpPABICHO HAa JOCTHXKCHHE JUYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX Pe3yNbTaToB 00ydeHus, pernmameHTupoBanHbix ®I'OC COO.

B cootBerctBuun ¢ ®I'OC COO OCHOBHBIMU MOAXOJAaMU B TMPEMOJaBaHUU y4eOHOTO
npeaMera Ou3nka sIBIAIOTCS:

. CucTeMHO-IEATENbHOCTHBIA  MOAXOJ - O3TO HUHTErpalus CUCTEMHOrO0 U
JESTEIIbHOCTHOTO TOJXOJO0B, TJ€ Ielb, METOAUKAa OOY4YEHHS OMNPEACNIIOTCS C TO3HIIHMA
CUCTEMHOIO0 MOJXO0Ja, a JEITEIbHOCTHBIM TOAXOJ pacCMaTPUBAETCAd KaK HWHCTPYMEHT
JTOCTUKEHHUS LEIH.

2. KoMIieTeHTHOCTHBIN TMOAXOJl - ATO MPHOPUTETHAs] OpUEHTAIMs 00pa3oBaHUSI HA €ro
pe3yJIbTaThl: dhopmupoBanue HEO0OXOUMBIX oO1e KYJbTYPHBIX u
npo¢ecCuoHaTbHBIX KOMIIETEHIINH, CaMOOIpEJIETICHHE, COIMaJIN3allHUIO, pa3BUTHE
VHJIMBUIYaJbHOCTH U CAMOAKTYyaIU3aL1IO.

B coderanuu 3THUX MOAXOAOB MpPH MPENOJaBaHUU (U3UKH MPUMEHSIOTCS CIEIYIOIIHE
(dhopMBbI OpraHu3aluy Y4eOHOU IeATeIbHOCTA 00yUYaroIInXCs:

e UHTETPUPOBAHHBIE YPOKH;

e pEIIEHUE HKCIIEPUMEHTAIBHBIX, KAYECTBCHHBIX, PACUETHBIX, YUCOHO TO3HABATEIIbHBIX,
y4eOHO-TIPAKTHUECKUX, MPAKTUKO- U TPOPECCHOHATHFHO OPUEHTUPOBAHHBIX, IPYTUX 33]1a4;

e IIPUMEHEHUE KEUC TEXHOJIOTUM U KEMC MOJEIUPOBAHHUS;

e TIPOBEJICHUE KPYIJBIX CTOJIOB, IUCKYCCHM, 3aHATUH € pa30opoM CHUTYallMOHHBIX
3aJIaHUi;

e JIEMOHCTpalMs ACHUCTBYIOIIUX U BUPTYAIbHBIX MOJICIICH;

e IIPAaKTHYECKas MOJIrOTOBKA MPH BHITIOJHEHUU JTa00PATOPHBIX PabOT M HA MPAKTUIECKUX
3aHATHSX.

[Tpuémsbl peanuzanuu AeATEIBHOCTHOTO MOAX0/1a CBSI3aHbI C 3JIEMEHTAMH, KOTOPhIE U3Y4YalOTCS B
Kypce (usuku: Quandeckue TEOpPUH, SIBICHHS, BEIWYMHBI, 3aKOHBI U (OPMYJbI, ONBITHI U
pUOOPHI.

[TpodeccronanpHas HaMpPaBIEHHOCTh (U3MKU  TPEIIoJiaracT  IIeJICHANPABICHHOE
MpUMEHEHHE TMeJarormueckux CpeicTB, OOECIEeUMBAIOIIMX HE TOJBKO (OPMUPOBAHHE Y
o0OyJaromuxcsi 3HaHUHM, YMEHUI W HABBIKOB I10 IUCIUIUIMHE, HO U pPa3BUTHE MHTEpeca K JaHHOU
npodeccun WM CHEMUATbHOCTH, a TaKKe MPO(ECCHOHAIBHBIX KAadeCTB JIMYHOCTH OYIyIIEro
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cnenuanucra. [lpuHIun mnpodeccHoHaNbHONW HANMPaBICHHOCTH pPEaJN3yeTcss depe3 CBS3b
o01eo0pa3oBaTeIbHOM MOArOTOBKM € HPO(ECCHOHAIBbHOM, OCYIIECTBISEMOH Ha OCHOBE
MEXIIPEIMETHOW MHTerpanuu ¥ (OPMUPOBAHUM IPAKTUYECKUX HABBIKOB. llpu BbIIOIHEHMH
1a00paToOpHBIX pabOT U PEHIEHHH 3KCIEPUMEHTAIbHBIX 33J1a4, OPUEHTHPOBAHHBIX HA OYIyIYIO
npo(eCCHOHAIBHYIO  JESITEIbHOCTh C  Y4eTOM  cHeuu(UKH TOATOTOBKM B paMKax
o0Opa3oBaTeNbHON  MporpaMMbl 1O  MPO(ECCUU/AOIKHOCTH  CIIY)Kalllero, 00ydaromuecs
NPUOOPETAIOT NPAKTUYECKUE HABBIKHM, BeAylmMe K (HOPMHPOBAHUIO NPO(EeCcCHOHATBHBIX
komnereHui. Kpome Toro, moaroroBka kK (popMuUpOBaHUIO MPOPECCHOHATBHBIX KOMIETECHIUN
OCYILECTBIISIETCS 4Yepe3 peLIeHHE 3aJad ¢ y4eToM Hpo¢eCCHOHANbHON HaIlpaBIEHHOCTH,
IpeIyCMaTPUBAIOIIUX MOJEIMPOBAHUE YCIOBUN, HEMOCPEACTBEHHO CBS3aHHBIX C Oymymien
npodeccuoHaNnbHONU JEeATENbHOCTHIO. BBINONIHEHNE WHIUBUYAIBHBIX MPOEKTOB MO (U3HMKE Ha
TE€Mbl, HENOCPEACTBEHHO CBS3aHHbIE C TMOJIydaeMol mpodeccueil paboyero/momKHOCTBIO
CIIy’Kallero, CrocoOCTBYeT Ha cTaauu oOIIeoO0pa3oBaTeNbHOTO LUKIAa Hambosee MOJHOMY
npodeccuoHaNnbHOMY caMOoNpeaeieHno o0yJatomuxcs. [I[puMenenus 31eKTpOHHOro 00y4YeHMs
U JUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMM IPU OCBOCHHUU MPOrpaMMbl y4eOHOTrO
npeaMeTa Aa€T BO3MOXKHOCTh OOYYaroIIMMCSl BBIIOJIHEHUS MPOTPaMMBbl HEMOCPEICTBEHHO IO
MECTY JKUTEJIbCTBA WM HMX BpeMeHHoro npeObiBaHus. [Ipm 3TOM co3maroTcst yCIOBHS JUIS
oOydyeHHs ¢ Yy4yeToM OCOOEHHOCTEM MCHUXO(PU3NYECKOTO pa3BUTHS, WHIUBUIYaAJIbHBIX
BO3MOKHOCTEH M COCTOSIHHSL 3JI0pOBbSl OOYyYaromMXcCsl, OOy4eHHE IO WHIUBUAYAIbHOMY
yuyeOHOMY TIUIaHy, MNpHU 3aKpelUIeHHH MaTepHhajga, OCBOGHHMH HOBBIX TEM U BBIIOJHEHHUU
BHEAyJIUTOPHON CaMOCTOSATEIbHOU PabOTHI.
O0beM 00mIe00pa3oBaTe/IbHOTO Y4€0HOT0 MpeaMeTa
¥ BU/JbI Y4eOHOi1 padoThI:

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMera 117

BT. 4.:

1. OcHOBHOE coziepx)aHue 70
TEOPETUIECKOE O0yUeHUE 61
nabopaTOpHbBIE 3aHATHS 9
caMmocTosiTeNnbHas paboTa 12

2. IlpodeccnoHanbHO OPUEHTUPOBAHHOE COJIEPKaHHE 25

BT. 4.:

TEOPETUIECKOE O0yUeHHE 25

MPAKTUYCCKUC 3aHATUA -

Koncynbranuu 4

IIpome:xkyTounas aTTecTamus 1mo cemecTpam (2 cemecmp - HK3ameH) 6




2. [Inanupyembl pe3yJibTaThl 0CBOEHHUS 00111e00Pa30BaTeILHOI0 y4yeOHoro npeamera B coorsercTsuu ¢ ®I'OC CIIO
u ®IrocC COO

Kox v HanmenoBanue

Ilnanupyemble pe3yJibTAThl OCBOCHHUSI peaAMeTa

(opmupyembIx

. JIMYHOCTHBIE, METANIPEAMETHbIE IIpenmeTHbie
KOMIICTCHIIMU
OK 01 Bribupates cmocoOsl | B wactu TpynoBoro BoCHHTaHHS: IIP1 - chopMUpOBaHHOCTH TOHHUMAHHS POJH (GUIUKH B SKOHOMHUYECKOM, TEXHOJIOTHIECKOH, COUANBHON U
peleHus 337a4 | - TOTOBHOCT K Tpydy, OCO3HAHME LICHHOCTH MAacTepCTBa, | 3THYECKOH cepax AEsITeTbHOCTH YeOBEKa; POIM M MecTa (DM3HMKH B COBPEMEHHOM Hay4HOIl KapTHHE MHPA,;
npodhecCuOHaNBHON Tpynonrwobue; pOJI ACTPOHOMHH B IPAKTHYECKOH MAEATENBHOCTH 4YEJIOBEKa M JalbHEHIIEM HaydYHO-TEXHHYECKOM
JESATEIBHOCTH TPUMEHUTENIBHO | - TOTOBHOCTh K AKTHUBHOI JEATEIBHOCTH TEXHOJOTHYECKOW M | pa3BUTHH;
K Pa3JIMYHBIM KOHTEKCTaM COLMAIGHOM  HANpaBIGHHOCTH, CIOCOOHOCTh  MHHMIMMpPOBaTh, | IIP 2 - BIameTh 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPUSMH (3aKOH BceMHpHOro Tsrotenus, I, IT m III

IUTaHUPOBATh U CAMOCTOSTENILHO BBIMIOJIHATH TAKYIO NEATCIBHOCTS;
- HHTEpEC K pa3invHbIM chepam npodeccHoHaTbHOM AeATEIHLHOCTH,
OBNajicHue  YHUBEPCAJIbHBIMH  Y4COHBIMH  IO3HABATCIHHBIMHU
JIEHCTBUSAMU:

a) 6a3oBble JJOrMYecKue JeCTBHUsI:

- CaMOCTOSITETIbHO (POPMYIHPOBATh U aKTyaJH3HPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MpPH3HAK WIM OCHOBAHUS IS
CpaBHEHHs, KITaCCU(HUKAIINN U 0000IICHHUS;

- ONPEJCTISITh [ENU JCATeIbHOCTH, 33]]aBaTh ApaMETPhl U KPUTCPUH
UX JOCTHXKCHUS;

- BBIABJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B PacCMaTpPHBACMbIX
SIBIICHUSAX;

- BHOCHTH KOPPEKTHBHI B JIESTEIBHOCTH, OLICHHBATH COOTBETCTBHE
Pe3yIbTaTOB IEJISIM, OLICHUBATh PUCKH MTOCIICICTBUI NEATEIbHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIUICHHE MPU PEHICHUH XKHU3HEHHBIX
npooaeM

0) 0a30BbIe NcCCIIeA0BaTEeIbCKHE IeiCTBHS:

- BJaAeTh HaBBIKAMH Y4YEOHO-HCCIIEIOBATENbCKOM W TNPOEKTHOI
NeATeIbHOCTH, HABBIKAMH Pa3pelleHusl mpooIieM;

- BBIABIATH NPUYUHHO-CIICACTBEHHBIE  CBSI3U M aKTyaJH3HPOBATh
3ajady, BBIIBHTaTh THUIOTE3y €€ pPElICHWs, HaXOIUTh apryMEHTHI
JUISL TOKA3aTelbCTBA CBOWMX YTBEPXKJICHHM, 3aJaBaTh MapameTpbl U
KPUTEPUH PEIICHUS;

- AHaJIM3UPOBATh nonyquHme B XOZ€ PCIICHHUA 3alavu pe3yanaTbl,
KPUTUYECKH OLICHUBAThH ux JOCTOBEPHOCTD, IIPOrHO3UPOBATH
HN3MCECHCHHUEC B HOBBIX yCJ'lOBI/lﬂX;

- yMeTb NEPECHOCUTHL 3HAHHUA B 1'[03HaBaT€J'lele u HpaKTI/I‘leCKyPO
00J1aCTH )KU3HEICATEITHPHOCTH;

3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHsS MEXaHHUYECKOW PHEPTUH, 3aKOH COXPAHEHHUsS HMITYJIbCa, MPUHLIUI
CYNEPHO3ULIMU CHJI, TPHUHIMII PABHONPABHOCTH WHEPLUUAIBHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KHMHETHYECKYI0 TEOPHIO CTPOCHHsS BELIECTBA, I'a30BbIE 3aKOHBI, MEPBBbIA 3aKOH TEPMOJAMHAMHUKHU; 3aKOH
COXpaHEHUs JIEKTPUIECKOTO 3apsia, 3akoH Kymona, 3akoH OMa A ydacTka 1end, 3akoH Oma Iy oTHOU
9NEeKTpUUEcKoil 1emnu, 3akoH Jxoyns - JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLMH, 3aKOH COXPaHEHHs
SHEPTUH, 3aKOH MPSMOJIMHEHHOTO PAacIpOCTPAHCHUSI CBETA, 3aKOH OTPAKCHHMS CBETA, 3aKOH MPEIOMIICHHS
CBETa; 3aKOH COXPAaHEHWs JHEPTUH, 3aKOH COXPAaHEHHs HMITYJIbCa, 3aKOH COXPAHEHHsS DIIEKTPUYIECKOTO
3apsa, 3aKOH COXPAaHEHHS MacCOBOTO YHCINA, IOCTYIaThl bopa, 3aKOH paaoakTHBHOTO pacliaja);
YBEPEHHOE UCIOJIH30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHann3e (PU3NUSCKUX SBJICHHUI U MPOIECCOB;
IIP 3 - chopmupoBaTh YMEHUS pa3indaTh YCIOBHs MPUMEHHMOCTH MoJieiel (PU3NUIECKUX TN U MPOIIECCOB
(sBJEHMH): MHEpIMAJIbHAs CHUCTEMa OTCYeTa, MarepuaibHas TOYKa, PaBHOYCKOPEHHOE JBUXKECHHUE,
cBOOOJIHOE TaJieHHue, aOCOJMIOTHO ympyras aedopmarius, aOCONIOTHO YIPYyroe W abCONIOTHO HEYIMpyroe
CTOJIKHOBEHHS, MOJeNel Ta3a, J>KUAKOCTH H TBEPAOro (KpUCTALIMYECKOTO) Teja, HIeaJbHOTO Trasa,
TOYCYHBIH 3apsll, OJHOPOTHOE ODIEKTPHUYECKOE TOJe, OXHOPOJHOE MArHUTHOE II0JIe, TapMOHUYECKHE
KoJIeOaHHsA, MaTeMaTHYeCKHH MAasSTHUK, WICANbHBIA TPYKWHHBIA MAasTHUK, TapMOHHYECKHE BOJHEL,
WAeANBHBIN KONeOaTeNbHbI KOHTYpP, TOHKas JIMH3a; MOJIENIEH aToMa, aTOMHOTO Siipa M KBAaHTOBOHW MOJENH
CBETa;

IIP 4 - BnageTh OCHOBOMOJATAMONIUMU (PU3MYCCKUMH TIOHSATUSMH M BEIMYMHAMH, XapaKTECPU3YHOIIUMHU
(dusnveckue mporecchl  (CBSA3aHHBIMH €  MEXaHMYCCKUM  JBHXKCHHEM, B3aUMOJCHCTBHEM  Tell,
MEXaHUYCCKUMH KOJ'[e6aHl/15[Ml/I U BOJIHAMH, aTOMHO-MOJ'[eKyJ'[HprIM CTPOCHHUEM BEIIECTBA, TCIJIOBBIMU
MPOIECCaMH; JIIEKTPUYECKHM ¥ MATHUTHBIM TIOJISIMH, JJEKTPHYECKAM TOKOM, 3JEKTPOMAarHUTHBIMH
KOJICOAaHMSMH ¥ BOJIHAMH; OINTHYECKHMH SIBICHHUSMH, KBAaHTOBHIMH SBIICHHSMH, CTPOCHHEM aToMa W
aTOMHOTO s7pa, PaIHOAKTUBHOCTHIO); BIAJICHHE OCHOBOIOJATAONINMH ACTPOHOMUYECKUMH TOHSITHIMH,
MO3BOJIIONIMMH  XapaKTEPU30BaTh MPOIECCH, MPOUCXOMIIINE Ha 3Be37aX, B 3BE3JHBIX CHCTEMaX, B
MEXTaJIAKTUYECKON Cpefie; IBMKEeHNE HEOSCHBIX TeJ, IBOJIIOIMIO 3Be3]1 M BeeneHHO;

ITP 7- chopmupoBaTh yMEHHs OOBSCHATH OCOOCHHOCTH MPOTEKAHUsI (PU3MYECKHX SIBICHUI: MEXaHHMIECKOE
JBIDKEHHE, TEIUIOBOE IBW)KEHHWE YaCcTHUIl BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBHKEHHE,
}ll/l(l)q)ySI/Iﬂ, UCTIapCHUE, KUIICHUE W KOHJACHCALWA, IUIABJICHUE MW KpHUCTaJUIM3alusa, HaIpaBJICHHOCTb
TEIUIONIEPEIaYH, 3JCKTPH3alUHN TeJl, SKBUIOTCHIMAIBPHOCTH ITIOBEPXHOCTH 3apsHKEHHOTO IPOBOIHHUKA,
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- YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

- BBIJJBUTaTh HOBBIE HJEHU, NMPEAJaraTh OPUTHHAIBHBIE TMOAXOIBI H
pelleHns, U CIOCOOHOCTh MX HCHONB30BaHMS B MO3HABATENbHOH U
COLIMATIbHOM MPAKTUKE

3JeKTPOMArHUTHON MHAYKIIH, CAMOMHAYKIMH, 3aBHCUMOCTH CONPOTHBIICHHUS OIYIIPOBOTHUKOB "p-" 1 "n-
TUIOB" OT TEMIEpaTypbl, pe30HaHCa, HWHTEPQEPEHLMH BOJH, AU(PAKIMH, TUCIEPCHH, IIOJIHOTO
BHYTPEHHEro oTpaxkeHus, porodddekr, Gpusndyecknue NPUHIMIBI CIEKTPAIBHOTO aHANU3a U paboThI Jasepa,
"anbda-" 1 "Oeta-" pacnajpl saep, raMMa-H3IydeHHe saep

P 9 - chopmupoBaTh yMEHHs pelIaTh pacdeTHBIE 33Jaddl C SBHO 3aaHHOW (M3MYECKOH MOAEINbIo,
UCTIONB3Ys (PU3MYECKHe 3aKOHBI U IPHHIIMIIE;, Ha OCHOBE aHAJIM3a yCJIOBHUS 33/1a4 BHIOMPATH (PU3NYECKYIO
MOZENb, BBIACIATH (pu3MUeckue BEeIWYMHBI M (OPMYNBI, HEOOXOOWMBIE JUIL €€ pEIIeHHs, IPOBOIUTH
pacydeTsl U OIIEHHBATh PEaJbHOCTD ITOJIYYSCHHOTO 3HAYCHUs (U3NYECKOH BEIMYHMHBI, PellaTh Ka4eCTBEHHBIE
3a7a4d, BBICTpauBas JOTHUECKM HEMPOTHBOPEUMBYIO IEMOYKY PAacCyKIEHHH C OMOpPOH Ha H3ydeHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUECKHUE SIBIICHUS;

P11 - oBnameHue pa3nUYHBIMU crocobamu paboTl ¢ UHPOpMaued (QU3MYECKOro COAEepIKAaHHUA C
HCIIOTb30BAaHIEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHHH KPUTUUECKOTO aHAIM3a
U OIIEHKH JIOCTOBEPHOCTH IOJIydaeMOi HH(POPMAIIH;

ITP13 - chopmMupoBaHHOCTH MOTHBAIMY K OyIyIIeil mpodecCHOHANBEHOM ASTENFHOCTH 10 CIICIHAIBHOCTSIM
(hU3MKO-TEXHUYECKOTO TPOHIIS.

OK 02 Hcnons3oBats
COBpEMEHHbBIE cpencraa
TOKCKa, aHam3a i
HHTEpIpeTanud  UH(OPMAIUH,
u WHPOPMAIOHHEIC
TEXHOJIOTMM JIJISI BBIITOJIHEHHUS
3a1a4 MpodecCUOHATTBHOM
JIEATEILHOCTH

B o6nacTv neHHOCTH HAYYHOTO MO3HAHMS:

- chOopMHUPOBAaHHOCTb  MHPOBO33DEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YyPOBHIO pa3BUTHSI HAyKH U  OOIIECTBEHHOI
MIPAaKTUKH, OCHOBAHHOTO Ha AWANOre KYNbTYp, CHOCOOCTBYIOIIErO
OCO3HAHHUIO CBOETO MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YHTATENbCKOW KyJBTYpHI Kak

CpencTBa  B3aMMOJCHCTBHS — MEXIY-  YMETh OIIepHUpOBaTh
MOHATHAMHU:  TOXIECTBO, TOXICCTBEHHOE IIOJIbMH M IO3HAHHS
MHDa,;

- OCO3HAaHME IIEHHOCTH HAyYHOW JEeATENbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh TMPOEKTHYIO M HCCIEIOBATENICKYIO NEATEIbHOCTh
WHIMBHAYAIBHO U B IPYIIIE.
OBnajgeHue  yHUBEPCATBHBIMH
JEUCTBUSIMU:

B) paboTa ¢ uH(popManue:

- BIQJIETh HABBIKAMU IOJY4YeHUS WH(OPMAIMU W3 HCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSTEIBbHO OCYIIECTBIATH IIOHUCK, aHANu3,
CHCTEMATHU3alHI0 U MHTEPIPETALNI0 HHOPMALIMH PA3TMYHBIX BUIOB
1 GOpM Ipe/ICTaBICHUS;

- CO3/1aBaTh TEKCTHl B Pa3iMYHBIX (popMaTax ¢ y4eTOM Ha3HAYCHHUS
UH(OPMAIIMH U LIENEBOM ayJUTOPHH, BBIOUpAsi ONTUMAIIBHYIO HOpMy
NPEACTABJICHUS U BU3YyaJIU3alliN;

- OLEHMUBATh JOCTOBEPHOCTb, JICTUTUMHOCTH I/IH(bOpMaLU/II/I, cec
COOTBETCTBUEC MMPABOBBIM U MOPAJIBHO-OTHYCCKUM HOPMaM;

- HCTIOJIB30BaTh CPEICTBA HH(OOPMALIMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJOTHH B pEUICHHH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHH3allMOHHBIX 37184 ¢ COOII0ACHUEM TPeOOBaHUH IPrOHOMHUKH,
TEXHUKU O€30IIaCHOCTH, TUTHEHBI, PeCypcoCOepeKeHH s, TPABOBBIX
STHYECKUX HOPM, HOpM HHGOPMAITHOHHOH 6€30MacHOCTH;

y‘le6HLIMH IIO3HaBAaTCJIbHBIMUA

P 1 - chopmupoBaTh MOHWMAHUS PONU (HU3UKH B KOHOMHUYECKOH, TEXHOJOTMYECKOW, COLUATBHON H
3TUYECKOH chepax AesTeNbHOCTH YeJI0BEKa; POIX U MecTa (PU3UKU B COBPEMEHHOH HaydHOIl KapTHHE MUpa;
pONMM acTPOHOMHM B MPAKTUUECKOH JEATENBHOCTH 4YeNOBEKAa M JalbHEHIIEM HAaydyHO- TEXHHIECKOM
pa3BUTHY;

IIP 3 - ymeTb y4uTHIBaTh TPAHHULBI IPUMEHEHUS H3YyYEHHBIX (DU3MYECKUX MOJEJel: MaTepraIbHas TOUKa,
HHepLMalbHas CUCTeMa OTcueTa, MJEalbHBI Ia3; MOJEIN CTPOCHUS ra3oB, XKUIAKOCTEH M TBEPIbIX Tell,
TOYCYHBIN JEKTPUUYECKUH 3aps, sAepHas MOJENIb aTOMa, HYKJIOHHAs MOJIe/Ib aTOMHOTO s7ipa MU PEIIeHUH
(uzHIecKux 3a7a4;
P 7 - chopmupoBaTh yMEHHS HCCIENOBaTh M aHAIM3UPOBATh Pa3HOOOpa3HbIE (U3MUECKUE SBICHHS H
cBoOifcTBa 00BEKTOB, MIPOBOIUTH CaMOCTOSITEIbHbIE HCCITeIOBAHUS B peanbHBIX "
71a00paTOPHBIX YCIIOBUSIX, YNTATh M AHAIM3HPOBATH XapaKTEPHUCTUKH MPHOOPOB M YCTPOHCTB, OOBSICHITH
TPUHIHITBI X paboTsr;
P 9 - chopmupoBaTh yMeHHs pellaTh pacyeTHbIE 3aJa4yd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOI
(u3MYecKO MOJIENBIO: HAa OCHOBAaHMM aHajM3a YCIOBHS BBHIOMpaTh (U3HUECKHE MOJENH, OTBEYAaIOIHe
TpeOOBaHMSM 3aJ1a4M, IPUMEHSTh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJAThl (U3MYECKUX TEOPHI
IPU HUCIOJIb30BAHMM MaTeMaTH4YeCKUX METOJOB pELIeHUs 3ajady, IPOBOJUTH pAacyeThl Ha OCHOBaHUU
UMEIOINXCSA JAHHBIX, AHAJIM3WPOBATh PE3yIbTaThl M KOPPEKTHPOBATH METOABI DEIICHUS C Y4eTOM
MOTYyYEeHHBIX PE3yNbTaTOB; pellaTh KaueCTBEHHBIE 3aiaun, TpeOylomue NMPHMEHEHHs 3HAHWN W3 pa3sHBIX
pa3lenoB IMKOJBHOTO Kypca (M3MKH, a Takke WHTETpalWd 3HAHWH W3 JAPYTHUX IPEIMETOB
€CTECTBEHHOHAYYHOTO IMKJIA: BHICTPAMBATh JOTHUECKYIO IETIOUYKY PacCyXKJICHHH C OIOpOil Ha M3ydCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH u ¢dusmueckue SIBJICHHST;
IMP 11 - oBnajgeTh pa3AMYHBIMHA CHOCOO0aMH paboOThl ¢ WHPOpPMAIHeld (HUIHUECKOTO COACPKAHUA C
MCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, Pa3BUTHE YMEHHH KPUTHUECKOTO aHaIHM3a
¥ OLICHKHU JJOCTOBEPHOCTH IT0JTy4aeMoi MHPOPMALIUH.

P13 - chopMuUpOBaHHOCTH MOTHBALIMY K OYAyIIei MPohecCHOHAIBFHOMN ESITETBHOCTH MO CIEIUATEHOCTIM
(hUBUKO-TEXHHYECKOTO TTPOQHIIS.




- BJIAJETh HAaBBbIKAMU pPACIIO3HABAaHUS M 3alIMTHl HH(OpPMALUH,
“HPOPMAIIOHHON 6€301aCHOCTH JINYHOCTH

OK 03 IlnanmpoBath u | B obmactu 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHUS: IIP 1 - chopmupoBaTh MOHUMAHHS POIH (DU3UKH B IKOHOMUYECKOH, TEXHOJOTHUECKOW, COLMATIBbHON H
peanu3oBBIBAaTE  COOCTBEHHOE | - C(OPMHPOBAHHOCTH HPABCTBCHHOTO CO3HAHMS, ATHYECKOTO | 3THUYECKOH cepax NesTeIbHOCTH YelIOBEKa; POJIM U MecTa (pU3UKH B COBPEMEHHON HAyYHOU KapTHHE MUpA;
npodeccnoHatbHOE U | IOBE/CHHUS; pOIM AaCTPOHOMHMU B IPAKTUYECKOW JEATEIBHOCTH 4eNOBEKa WU JalbHEHIeM HayyHO- TEXHHYECKOM
JIMYHOCTHOE pa3BHUTHE, | - CIIOCOOHOCTHh OIIEHMBATh CHUTYallMI0 W IIPUHAMATh OCO3HAHHBIE | Pa3BUTHUH;
NIpEeAIPHUHUMATENIBCKYIO pelleHys, OpPHEHTHPYSICh Ha MOpabHO-HpaBCTBEHHbIE HOpPMBI M | IIP 8 - BnajeTh OCHOBHBIMH METOAaMHM HAay4qHOTO TO3HAHUS, HCIONB3yeMBIMH B (DU3UKE: MPOBOIHUTH
JIeSITENIBHOCTD B | LIEHHOCTH; IpsIMBIE ¥ KOCBEHHBIE M3MEPeHMSI (PM3NYECKUX BEIHYMH, BHIOMpAs ONTUMAIBHBIH CIIOCOO M3MEpEeHHS H
HpoQhecCHOHANBHOI cdepe, | - 0OCO3HAHME JUYHOTO BKJIAJA B IOCTPOEHUE YCTOMYMBOIO OyyIIEro; | UCIoib3ys U3BECTHBIE METOJbI OLIEHKH MOTPEIIHOCTEH HU3MEpPEHUH, IIPOBOJUTH
UCNOJIB30BaTh  3HAHMS MO | - OTBETCTBCHHOE OTHOLICHME K CBOMM POJUTENSAM U (WIM) OPYIUM | HCCIENOBAHHE 3aBHCHMOCTEH (DM3HUYECKHX BENIMYMH C HCIOIb30BAHHEM MPSIMBIX M3MEPEHHM, OOBACHSTH
(UHAHCOBOH TIPaMOTHOCTH B | WIEHAaM CEMbH, CO3JaHMIO CEMbH HAa OCHOBE OCO3HAHHOIO NPMHATUSA | MONyYEeHHBIE PE3YNIbTATHI, HCIONB3yd (DM3MYECKHE TEOPHM, 3aKOHBI M TOHSTUS, W JEJaTh BBIBOJBL
Pa3IMYHbIX KM3HEHHBIX | LEHHOCTEH CEMEHHOW JKU3HM B COOTBETCTBUM C TPAJMIMSIMU | cOOMIOAATh IpaBHia OE30MaCHOrO Tpyda IPH MPOBEACHWHM HCCICAOBAHMH B paMKax yd4eOHOro
CUTYyaLUst HaponoB Poccuu; SKCIIEPHMEHTA U Y4eOHO-NCCIEeN0BATENbCKON ASSITENIBHOCTH C MCHONb30BaHNEM IU(POBBIX H3MEPHTEIBHBIX

OBnazicHUe YHUBEPCAIbHBIMU PErYJIATUBHBIMU JACHCTBUAMMU: YCTPOHCTB M J1a00OpaTOpHOTO 000pYyHOBaHHMS; CHOPMHUPOBAHHOCTH HPEJCTABICHUH O METOAAX MOTYUCHUS

a) caMOOpraHU3aLysL: Hay4HBIX aCTPOHOMUYECKUX 3HAHUM,

- CaMOCTOSITENIHO OCYLICCTBIIATh MO3HABATCIbHYIO JEATENBbHOCTD, | [IP11 - oBnajgeHwe pasiMYHBIME crocobamm paboTel ¢ MH(opMarmed (U3HYECKOro COIepiKaHUs C

BBIABJIATL IIPOONIEMBI, CTaBHTh M ()OPMYIHpOBAaTh COOCTBEHHBIE | HCIIOIB30BAHHEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHH, Pa3BUTHE YMCHHIT KPUTHYECKOTO aHAIH3a

3a/1a4M B 00pa30BaTeNbHO A€ATEIbHOCTH M )KU3HEHHBIX CUTYAllUsX; | M OLEHKH JOCTOBEPHOCTH MOJTyYaeMOil HHPOpMALIUH;

- CaMOCTOATENBHO COCTABIATH ILIAH PEHIEeHHs MpobaeMbl ¢ ydeToM | ITP 12 - oBnajeHune OpraHU3alMOHHBIME U TI03HABATEIIBHBIMU YMEHUAMH CAMOCTOSTEIBHOTO IPUOOPETEHHUs

UMEIOIMXCA  PECYPCOB,  COOCTBEHHBIX ~ BO3MOMKHOCTEH M | HOBBIX 3HAHUM B MPOLIECCE BBIMONHEHHS IIPOCKTHBIX U Y4eOHO-HCCIEN0BATEIBCKIX PaboT, YMEHUSIMH

MIPEANOYTCHUI; paboTaTh B TpyMNE C BHIIOJHEHHEM pA3NUYHBIX COLHUANBHBIX pOJEH, IUIAHHPOBaTh PabOTy TPYIIIHL,

- JlaBaThb OLICHKY HOBBIM CUTYalUAM, CIOCOOCTBOBATH paluoHaIbHO pACHpPEACIIATh ACATEIPHOCTh B HECTAHIAPTHBIX CUTYyallUsIX, aJCKBAaTHO OLICHMBATh BKJIaJ

(GOpMHUPOBAHMIO U TIPOSABICHUIO IIMPOKOH SPYIMIMM B Pa3HBIX | KaKIOTO u3 Y4YaCTHHUKOB TPYNIIBI B pelieHue paccmarpuBaeMoit poOIEMBL;

00acTaX 3HaHUMH, MOCTOSHHO NOBBINIATH CBOM 0OpasoBarenbHbIl U | TIP13 - chopMUPOBAHHOCTH MOTUBALIMH K Oy Iyl MPoecCHOHAIBHOM eI TENBHOCTH MO CIENHATLHOCTIM

KYJIbTYPHBII YPOBEHB; (hU3MKO-TEXHUYECKOTO TPOGHIIS.

0) CAaMOKOHTPOJIb:

- FICHIOJIB30BAaTh NMPHEMBI pedIeKCHH IS OLIEHKH CHUTYaIuH, BBIOOpa

BEPHOT'0 PELICHUS;

- YMETb OLICHUBATh PUCKHU M CBOEBPEMEHHO NPUHUMATh PELIEHUs IO

HX CHHXKEHHUIO;

B) SMOLMOHAIBHBIN UHTEJIEKT, IIperoararIui

¢(hOpPMHUPOBAHHOCTD:

- BHYTpPEHHEM MOTHBallMM, BKJIIOYAIONIEH  CTpemJieHHe K

JOCTIDKEHUIO LIEIH U YCIEXy, ONTUMH3M, HHUIHMATUBHOCTb, YMEHUE

JICMCTBOBATh, HCXOIS M3 CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKIIOYAOMIEH CHOCOOHOCTH IMOHMMATh AMOIHOHAIBFHOE

COCTOSAHHUE ApYyrux, YYUTHIBATH €ro npu OCYIICCTBJICHUU

KOMMYHHUKallUH, CHOCOGHOCTL K COYYBCTBHIO U COIIEPEIKUBAHUIO,

- COIHAJIBHBIX HABBIKOB, BKJIFOYAKOIIHX CHOCOGHOCTB BBICTpanBaTh

OTHOLIEHUA C APYTUMH JIFOAbMU, 3360TI/ITbC$[, MPOABJIATE UHTEPEC U

paspenatb KOHQIUKTEI
OK 04 O¢dekTuBHO | - TOTOBHOCTH K  CaMOpa3BUTHIO, camocrositensHocTH ® | ITP 8 - oBmajgeTs OopraHU3aliOHHBIMH M TO3HABAaTENEHBIMUA YMEHUSIMH CaMOCTOSTEIBHOTO MPHOOpeTeH s

B3aHMOJCHCTBOBATh U pa60TaTL
B KOJZICKTUBC 1 KOMaHIIC

CaMOOTIPEIEIIEHHIO;
- OBIAJCHHE HABBIKAMH y4e0OHO-HCCIIeIOBATENHCKOM, MPOEKTHOU H
COIMATILHOM JICSATEILHOCTH;

HOBBIX 3HAHUH B IIPOIECCE BBHITIOJHEHHS MPOEKTHBIX M Yy4eOHO-HCCIENOBATENbCKMX pabOT, YMEHHSIMH
paboTaTh B TpyMNIE C BHINOJHEHHEM pA3UYHBIX CONHMANBHBIX pOJEH, INIAHHPOBaTh PabOTy TPYIIIHL,
pallMOHANBHO PACHPEAENATh JESTEIbHOCTh B HECTAHAAPTHBIX CHUTYaLUsX, aJeKBATHO OLIEHMBATh BKJIAJ

9




OBazieHHe YHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMH ACHCTBUSIMH:
0) coBMECTHas ACATEIBHOCTD:

- [NOHMMAaTb U WCIOJb30BaTh
UHIUBHUAYAIBHON PabOThI;

- NIPUHAMATH LEIH COBMECTHOW AEATENFHOCTH, OPTaHW30BBIBATH U
KOOPJMHHUPOBATh AEHCTBHS IO €€ JOCTHKEHHIO: COCTaBIIATH IUIaH
NEWCTBUH, pacCIpefeNsiTh PONM C y4eTOM MHEHHH YJacTHHKOB
00CYK1aTh pe3yIbTaThl COBMECTHOH PaboTHI;

- KOOPJMHHPOBAaTh U BBINOJHATH PabOTy B YCIOBUSX DPEajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHMPOBAHHOTO B3aUMOICIHCTBUS;

- OCYLICCTBIATH IIO3UTHBHOE CTPATerMYecKoe MOBEICHHE B
Pa3IMYHBIX CHUTYalUsX, IMPOSBIATH TBOPYECTBO M BOOOpaKeHHE,
OBITh MHUIATHBHBIM.

OBnajieHNe YHUBEPCATBHBIMH PETyJISTUBHBIMU ACHCTBHUAMHU:

T') IpUHSTHE Ce0sI U IPYTUX JIFONICH:

- TNPUHMMAaTh MOTHBEI M apryMEHTHI JAPYTHX JIIOAEH IpH aHalu3e
PE3yJIbTaTOB ACSATEIbHOCTH;

- IpU3HABaTh CBOE ITPABO U MPABO APYrUX JIFOJeH Ha OIIHOKY;

- pa3BUBaTh CHOCOOHOCTH IOHHMATh MHpP C IO3HIUH JPYroro
YeJIOBeKa

MperMyIlecTBa KOMaHIHOW u

Ka)KZIOTO U3 YYaCTHUKOB IPYIIIHI B PELIEHHE pacCMaTPUBAEMOM MPOOIEMBI.

P 7 - cpopMUpOBaHHOCTh YMEHHUH UCCIIEOBATh H aHATM3HPOBATh pa3HOOOpa3HbIe (GH3HMUYECKUE SIBICHUS U
cBOIicTBa 0OBEKTOB, IPOBOJUTH CAMOCTOSITENbHbBIE HCCICIOBAHNUS B PEAbHBIX U JJaOOPATOPHBIX YCIOBHSAX,
YUTATh U aHATU3UPOBATh XapaKTEPUCTUKU MPHOOPOB U yCTPOHCTB, OOBSICHATH MPUHIUIIBI X pabOTH;

P11 - oBmageHWe pa3MMUHBIMH crioco0amu paboTel ¢ uHpopMmarmeil (u3Mgeckoro colepikaHus c
HCIIOIb30BaHIEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI, pa3BUTHE YMEHHUI KPUTHUECKOTO aHAJIH3a,
IIP 12 - oBnmagerh yMeHHSIMH paboTaTh B TPYIIIE C BBITOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX pOJIei,
IUTAaHUPOBATh PabOTy TPYIIEI, PalMOHAIBGHO PACIpPEAeNsiTh IEATeTLHOCTh B HECTAHJAPTHBIX CHTYalHsX,
aJIeKBaTHO OLICHUBATh BKJIaJ Ka)XJI0T0 u3 YYaCTHUKOB TPYIIIBI B peleHne
paccMaTpHuBaeMoi IPoOIEMBI;

OK 06 IIposBiaTs
TpaXXIaHCKO-TIATPHOTHYCCKYIO
MO3HIINI0,  JIEMOHCTPHUPOBATh
OCO3HAHHOE  TIOBCICHHE HA
OCHOBE TPaAUIIMOHHBIX
0011IeYeI0BEYECKHX [IEHHOCTEH,
B TOM HYHCIE C YYETOM
rapMOHHU3AIUH
MEKHAIMOHATBHBIX u
MEKPETUTHO3HBIX OTHOIICHUH,
MPUMEHSATH CTaHIaPThI
AHTUKOPPYMIIHOHHOTO
MMOBEICHUS

- OCO3HaHHE  OOYYAIOIIUMUCS
HIEHTHIHOCTH;

- LIeJICHAIpaBlIeHHOE pa3BUTHE BHYTPEHHEH MO3ULUHU JIMYHOCTH Ha
OCHOBE JIyXOBHO-HpPaBCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickoit
®Denepanyu, HCTOPUIECKUX W HAIMOHANBHO-KYJIBTYPHBIX TPAJUIIHA,
(dopMHpOBaHHE  CHCTEMBl  3HAUYUMBIX  LEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTHKOPPYIIIMOHHOTO MHPOBO33PEHUS NMPABOCO3HAHHS,
9KOJIOTHYECKON KYIBTYPhl CIIOCOOHOCTH CTaBHTh LIENH M CTPOUTH
JKH3HEHHBIE TUIaHbI,

B uactu rpaxiaHcKoro BOCIIUTAHUS:

- OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TpaB U OOsS3aHHOCTE,
YBa)KEHHUE 3aKOHA U TPABOTIOPSI/IKA;

- TIPUHATHE TPAAWIHOHHBIX HAIMOHAIBHBIX, OOIIEYENOBEYECKUX
TYMaHHUCTHYECKUX U JEeMOKPAaTHYECKUX LIEHHOCTEIH;

- TOTOBHOCTD TIPOTHBOCTOSATH HICOJIOTHH IKCTPEMHU3Ma,
HAIlMOHAIN3Ma, KCeHO()OOWH, IUCKPHUMHUHALMK TI0 COIHAIbHBIM,
PEeMUrHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JAEATENbHOCTb B HHTEpecax
IPaXXJAHCKOTO OOIIecTBa, Yy4acTBOBaTh B CAMOYIPABICHUH B
00111e00pa3oBaTeIbHON ~ OpraHW3allik W JETCKO-FOHOIICCKHUX
OpraHu3aIHsX;

- yMEHHE B3aMMOJICHCTBOBATh C COIMAIGHBIMH WHCTUTYTaMH B
COOTBETCTBHU C UX QYHKIHSIMHU H Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHHTapHOW W BOJIOHTEPCKOW IESTENbHOCTH;
NaTPUOTUYECKOT'O BOCTIUTAHMSI:

pOCCHICKON  IpakIAaHCKOH

IIP 1 - chopmupoBats MOHMMaHHS POIM (HU3MKHA B DKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIMANbHON M
ITHYECKOH cepax AesTENFHOCTH YeJIOBEeKa; pOJM ¥ MecTa (PU3MKH B COBPEMEHHOI HayYHOI KapTHHE MHUpa;
pOIM AaCTPOHOMMU B IPAKTUYECKOW JEATEIBHOCTH 4eNOoBeKa M JalbHEHIeM HayyHO- TEeXHUYECKOM
pa3BHUTHY;

IIP 8 - copmupoBaTh MPEACTABICHNS O METOIaX IONyIEeHHs] HAyIHBIX aCTPOHOMUYECKHX 3HAHUI; BIaNeTh
YMEHHSIMH CaMOCTOSITENFHO (OPMYNMpPOBATh IENb HCCIeJOBaHUS (IIPOEKTa), BBIABHTATh THIOTE3Bl Ha
OCHOBE 3HAaHHS OCHOBOMONATAIOMMX (U3MUECKMX 3aKOHOMEPHOCTEH W 3aKOHOB, IPOBEPATH WX
SKCIIEPIMEHTAIBHBIMH CPEJICTBAMH; IUNIAHUPOBATh W MPOBOANUTH (DH3MIECKHE HKCIICPUMEHTHI, ONUCHIBATh H
AQHANM3UPOBATh TOJIyYEHHYIO NPU BBINOJHEHHH 3KCIEPHMEHTa MH(OPMAIHIO, ONPEesIiaTh JOCTOBEPHOCTD
MOTyYEHHOTO Pe3ynbTaTa.

ITP 10 - cdopmupoBaTh yMEHHs MPUMEHSITH MOJNY4YEHHbIE 3HAHUS IJIs OOBSICHEHUs YCIOBHH HMPOTEKaHMs
(U3MYECKUX SBICHUH B MPUPOJE M U IPHHATHS NPAKTUYECKUX PEIICHWH B IOBCEAHEBHOW KH3HH
Ut oOecTieueHnst 6e30IIaCHOCTH TIPH 0OpAaIeHNH ¢ OBITOBBIMH MPUOOPaMH U TEXHUUECKIMHU YCTPOUCTBAMH,
COXPAHEHUS 3[J0POBbS M COOMIOICHIST HOPM SKOJOTHYECKOTO ITOBEACHHS B OKPYXKAIOIIEH cpe/ie; MOHIMaHue
HEOOXOJVMOCTH  TPUMEHEHUs  JOCTIKEHHH  (QU3MKM W TEXHONOTHH  JUIi  PallOHAIBHOTO
MPUPOJIOTIONH30BAHUS

ITP13 chopmMupoBaHHOCTH MOTHBALIMK K Oyaymiel mpodeccuoHa bHOM AATENPHOCTH MO CHELHATbHOCTIM
(DU3MKO-TEXHUYECKOTO TPOGHIIS.
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- c¢(hOpMHPOBAHHOCTh POCCHICKON TpakAaHCKONW HICHTUYHOCTH,
MaTpUOTH3MA,  yBaXEHMs K  CBOEMYy  Hapoay,  4YyBCTBa
OTBETCTBEHHOCTU Iepen PoauHOM, ropAaocTu 3a CBOM Kpail, CBOIO

Poauny, cBO A3BIK U KyJIBTYPY, MpOoLIoe U Hacrosllee
MHOTOHAaLMOHAIIbHOT0 Hapona Poccuy;
- 1IEHHOCTHOE OTHOIIGHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,

HCTOPHYECKOMY U IPHPOTHOMY HACJIEAUIO ITaMSTHUKAM, TPaJAUIHIM
HaponoB Poccun, noctikenusm Poccun B Hayke, HCKycCTBe, CIIOpTe,
TEXHOJIOTHAX U TPYAE;

- uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIY)KEHHIO H 3alluTe
OteuecTBa, OTBETCTBEHHOCTS 32 €r0 CyIs0y;
OcBoeHHbIE ~ OOYYArOIIUMHCS  MEXKIPEAMETHBIC
YHUBEpCAJIbHBIE yueOHbIe JeHCTBUS
MI03HaBaTeIbHbIE, KOMMYHUKATUBHEIE);

- CIIOCOOHOCTH MX HCIOJIB30BAHMS B ITO3HABATEIBHON U COILMAIBHOIM
MIPAaKTHKE, TOTOBHOCTh K CaMOCTOSTEIFHOMY IUIAHHPOBAaHUIO U
OCYIIECTBICHHUIO y4eOHOH IEesITENbHOCTH, OPTaHM3alUH Y4eOHOTO
COTpyIOHHYECTBA  C MEeJarorTHIecKUMH  pabOTHUKAMHU u
CBEPCTHHKAMH, K YYacTHI0O B TIOCTPOSCHHH WHIUBUAYaIbHOI
00pa3oBaTeNnbHON TPAaCKTOPHUH;

- OBJIAJCHHE HAaBBIKAMH y4eOHO-HCCIIeIOBATENBCKOM, NPOEKTHOU H
COLIUAJILHOH IesITeNbHOCTH

MNOHATUS U
(perynsTUBHEIE,

OK 07 CopeiicTBOBaTh
COXPaHEHUIO OKpYKaroIen
Cpemsl, pecypcocOepexeHHIo,
TIPUMEHSTH 3HaHUS 00
HU3MEHEHUH KJIMMara,
TIPUHIIUIIBI 6epexxITMBOrO
MPOU3BOICTBA, 3¢ PEKTUBHO

JIeCTBOBAaTh B 4YpE3BbIYAHHBIX
CUTYAIHSIX

- He IPUHUMATD JICHCTBHS, IPUHOCSIIUE Bpel OKPYXKAIOIIEeH cpene;

- yMeThb NPOTHO3MPOBATh HEOJArONPHSATHBIE HKOJIOTHYECKUE
MOCJIEAACTBYS MPEAIPHHUMAEMBIX JISHCTBHIA, TPEOTBPAILATH UX;

- PACIIUPHTB OMBIT JEATEIBHOCTH SKOJOTHYECKOH HAIPaBICHHOCTH;
- pa3pabareiBaTh IUIaH pEIICHHS IMPOOJIEMBI C YYETOM aHajm3a
HMEIOIINXCS MAaTePHAIIbHBIX U HEMaTepHAIIbHBIX PECYPCOB;

- OCYLIECTBIIATH IIeJICHANPABICHHBII ITOMCK MEepeHOca CPEACTB H
Croco0OB JICHCTBHUS B PO ECCHOHABHYIO CPELY;

- YMEeThb INEpEHOCUTh 3HAHWS B ITO3HABATEJBHYIO U IPAKTHYECKYIO
00J1aCTH KHU3HEIEATEIILHOCTH;

- peJyIaraTb HOBBIC IIPOEKTHI, OLIEHUBATh HACH C MO3UIIUH HOBU3HBI,
OPHMIMHAIBHOCTH, IPAaKTUYECKOIl 3HAYNMOCTH;

- JlaBaTh OLICHKY HOBBIM CHTYalUsM, BHOCHTb KOPPEKTHBBHI B
JIeSTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM

IIP 7 - chopMupoBaTh yMEHHs aHAIM3HPOBATh U OLCHMBATh MOCIEICTBUS OBITOBOH M HMPON3BOICTBEHHOM
JeITeNbHOCTH 4YeJOBeKa, CBS3aHHOM ¢ (U3MUECKHMM TIpoleccaMH, C MO3UIHUI  IKOJIOTMYeCcKOit
0€301aCHOCTH; TIPEACTABIECHHI O PalHOHATFHOM HPUPOIOIIOIB30BAHNUH, a TAKKE Pa3yMHOM HCIIOIB30BAaHUH
JIOCTHKEHUH HayKu u TEXHOJIOTUH JUISt JlaTbHENIIIero pa3BuTUs YeJI0BEUECKOro
oOmiecTBa.

P 10 - chopmupoBaTh yMEHUS NPUMEHSATH MONYyYSHHBIE 3HAHUS A OOBSICHEHUS YCIOBHHA NMPOTEKAHUS
(u3MYeCKUX SBICHUH B MPUPOJE M JUISl TPHUHATHS NPAKTUYECKUX DPEIICHHH B IOBCEAHEBHOW JKHU3HH
JUIsl oOecTieyeH st 0e30MacHOCTH MPH 00paIeHHH ¢ OBITOBBIMU NIPHOOPaMU U TEXHMYECKHMH YCTPOHCTBaMH,
COXPaHEHUs 3]J0POBBSI M COOJIOJICHHST HOPM KOJOTHUECKOTO ITOBEACHHS B OKPYXKAIOIIEH cpe/ie; MOHUMaHUe
HEOOXOJMMOCTH  TNPUMEHEHWs  JOCTIKEHMH  (U3UKM M TEXHONOTHH  JUIi  palHOHaIbHOTO
MPUPOJIOTIONH30BAHS;

IIK 2.1. OcymecTBusTh
yIpaBI€HUE MAIIUHOM, B TOM
YKCIIe ¥ IPYU BOSHUKHOBEHUHU
HEIITATHBIX CUTYal1H.

Jluunocmmoie pe3yremamsl: - TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOATEIIbBHOCTH U CaMOOIIPEACIICHUIO,
Memanpe()Memele pe3yromamsl: - OCBOCHHBIC 06yqa}oummnc;1

MEXIPEAMETHBIC TOHATHA W YHUBEPCAJIbHbLIC yqe61-n>1e ﬂeﬁCTBI/IH
(peI‘yIISITI/IBHI)Ie, IIO3HaBaTCIIbHBIC, KOMMyHI/IKaTI/IBHI)Ie);

I'padcoanckozo socnumanusi: - cOPMHPOBAHHOCTH HPaBCTBEHHOTO

P 1 - chopmupoBaTh NOHMMAHUsS PONU (PU3UKH B SKOHOMHYECKOH, TEXHOJOTHUECKOM, COLMAIBHOW H
ITHYECKO# cepax AesTeTbHOCTH YelIOBeKa; PO U MecTa (PU3UKK B COBPEMEHHOI HayuHOI KapTHHE MHUpa;
pONM acTPOHOMHU B MPAKTUUSCKOH [EATENHHOCTH 4YelIOBeKa M JaJbHEHIIeM Hay4yHO- TEXHHYECKOM
pa3BUTHH;

IIP 4 - BrajseTh OCHOBOIOJATAIONIMMU (HM3UYECKHMMH IMOHATHAMU M BEIHYMHAMH, XapaKTECPU3YIOLIUMHU
¢u3nueckie mporecchl  (CBA3aHHBIMM € MEXaHMYECKUM  JIBIDKCHHEM, B3aHMOJCHCTBHEM  Tell,
MEXaHHYECKHMH KOJIEOaHHSAMH M BOJIHAMH; aTOMHO-MOJICKYJISPHBIM CTPOCHHEM BELICCTBA, TEIIOBBIMU
HpOLIECCaMH; DJIEKTPUYECKUM W MAarHUTHBIM TIOJSIMM, OJIEKTPUYECKHM TOKOM, OJIEKTPOMArHHUTHBIMU
KOJeO0aHUAMH ¥ BOJHAMH; ONTHUYECKUMHM SIBICHUSIMH, KBAaHTOBBIMH SIBICHHSMH, CTPOCHHEM aTroMa M
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CO3HAHUA, OSTUHYCCKOT'O IMOBCIACHUA,

Dusuyeckozo  BOCNUMAHUA -MOTPEOHOCTE B (PU3HHYECKOM
COBEpIICHCTBOBAHUU,  3aHATHAX  CIOPTUBHO-03J0POBUTENBHOIT
JIEATETBHOCTBIO;

Okonoeuueckozo eocnumanus. -cHOPMHPOBAHHOCTb IKOJIOTHIECKON
KyJIbTYpbl, —IOHHMaHHE BJIMSHUS  COLUAIBLHO-?KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOH Cpefbl,
OCO3HaHHME ITI00ANBHOTO XapaKTepa SKOJIOTHIECKUX MpobIIeM;
-aKTUBHOE HETPUATHE NEHCTBUM, NMPUHOCALIMX Bpel OKPYKaroLel
cpezie; yMeHHE NPOTHO3HUPOBATh HEOIArONPHATHBIE SKOJIOTHUECKUE
MOCJIE/ICTBUSI IPEIIPHHIMAEMBIX ACHCTBHI, IPEOTBPAIIATh UX;

aTOMHOTO $iIpa, PaAMOAaKTHBHOCTBIO); BIAZE€HHE OCHOBOIMOJATAIOIIMMHU ACTPOHOMHUYECKUMHU MOHSATUSIMY,
MO3BOJISIIOIIMMH  XapaKTePU30BaTh IPOIECCHl, MPOUCXOMAIINE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTaJJaKTHYECKOU cpelie; IBIKEHHE HeOSCHBIX Tell, SBOJIIONHUIO 3Be3]] U BeeneHHol;

P 7 - cpopMupOBaHHOCTh YMEHUH UCCIIEIOBATh U aHATM3HPOBATh pa3HOOOpa3HbIe (PH3MUYECKUE SIBICHUS U
CBOIiCTBa OOBEKTOB, IIPOBOIUTH CAMOCTOSITENbHEIE HCCIECJOBAaHUS B PEAbHBIX U JTA0OPaTOPHEIX YCIOBUSIX,
YHUTaTh M aHATM3UPOBATH XapaKTEPUCTUKH NIPHOOPOB U YCTPOUCTB, OOBSCHATH NPHHIMIIBI X pabOTH;

IIP 8 - oBmazeTs OpraHM3alMOHHBEIMH M ITO3HABATEIBHBIMH YMEHHSIMH CaMOCTOSTEIBHOTO NMPHOOPETeHUS
HOBBIX 3HAaHUH B TIPOIECCE BBINONHEHHUS IMPOEKTHBIX M YJeOHO-HCCIEeNOBAaTeLCKUX PaboT, YMEHHSIMH
paboTaTh B TpyMNNE C BHINOJHEHHEM pA3UYHBIX COLHMANBHBIX PpOJEH, IIAHHPOBaTh PabOTy TIPYIIIHI,
paLMOHANBHO pacHpeeNsATh IEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJEKBaTHO OLCHUBATH BKJIAJ
Ka)KZIOT0 U3 YYaCTHUKOB IPYIIIHI B PEIIEHHE pacCMaTPUBAEMOM MPOOIEMBI.

P 10 - chopmupoBaTh yMEHHUS NPUMEHATH IONYyYCHHBIE 3HAHUS A OOBSACHEHHUS YCIOBHH NMPOTEKAHUS
(U3MYECKUX SBICHUH B MPUPOJE M UL NPHUHATHS NPAKTUYECKUX PEIICHHH B IOBCEAHEBHOW JKHU3HH
JUTsl oOecTiedeH st 0e30MacHOCTH IPH 00palieHuy ¢ OBITOBBIMU IIPHOOPaMU U TEXHHYECKHMH YCTPOHCTBaMH,
COXPaHEHUs 3[J0POBBSI H COOIOICHHST HOPM 9KOJOTHUECKOTO ITOBEACHHS B OKPYXKAIOIIEH cpelie; TOHIMaHue
HEOOXOOUMOCTH  TNpPUMEHEHUWs  JOCTIKEHHMH  (U3UKM M TEXHONOTHMH  JUIi  palloOHAIbHOTO
MPUPOJIOTIONB30BAHUS;

[IP11 - oBmazeHue pa3MUUHBIMEH crocobamMu pPaboTel ¢ HHpOpManued (HU3UIECKOTO COACPIKAHHSA C
HCIIOB30BAHIEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOIOTHH, Pa3BUTHE YMEHUH KPUTUUECKOTO aHAIH3a
U OIIEHKH JOCTOBEPHOCTH IOJIydaeMOl HH(POPMAIIH;

IIP 12 - oBnageHue OpraHU3aMOHHBIMA M IO3HABATEIBHBIMA YMEHUSIMH CaMOCTOSITEIIBEHOTO MIPUOOPETCHUS
HOBBIX 3HAaHUH B TIPOIECCE BBIIOJHEHHS NPOEKTHBIX M Y4eOHO-HCCIEeNOBAaTEILCKUX PaboT, YMEHHSIMH
paboTaTh B TpyIIE C BBINOJHEHHEM pA3INYHBIX COLMAIBHBIX pOJEH, IUIAHHPOBaTh PabOTy TPYIIIHL,
paLMOHANEHO paclpeseNsaTh JeaTeNbHOCTh B HECTAaHIAPTHBIX CUTYalUsX, aJeKBaTHO OLCHUBATh BKIIAJ
Ka)KZOT0 U3 YYaCTHUKOB IPYIIIEI B pEIICHHE pacCMaTpHBaeMON IPOOIIeMBI;

P13 - chopMupoBaHHOCTH MOTHBALIMH K OYAyIIei MPpodecCHOHAIBFHOMN NESITETbHOCTH MO CTIEHHATEHOCTAM
(HU3HKO-TEXHHYECKOTO MTPOQHIISL.

IIK 2.3. [TpoBoauTh
HOATOTOBKY K
TPaHCHOPTHPOBKE Pa3INIHBIMU
BUJIaMU TPaHCHOPTA.

Jluunocmuvie pesyiemamal. -TOTOBHOCTH K
CaMOCTOATEIIbHOCTH U CaMOOIIPEACIICHUIO,

CaMOpa3BUTHIO,

Memanpeomemnvie pezynbmamul: -OCBOGHHBIE OOYYarOLIMMHCS
MEXIPEJAMETHBIC TIOHSATHS M yHUBEpCAIbHbIC y4eOHBIC NEHCTBUS
(perynaTuBHBIE, TO3HABATEIbHBIE, KOMMYHUKATHBHBIE);

I'padcoancrozo eéocnumanus: -cOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, THYECKOTO ITTOBEAEHHS; TOTOBHOCTh K T'YMAaHHTapHOH U
BOJIOHTEPCKOI1 AeATeNEHOCTH; TaTPHOTHIECKOTO BOCITHTaHUS

Quszuueckoeo  gocnumawnusi:  -IIOTPEOHOCTH B (pusmyeckoM
COBEPIICHCTBOBAHHH, 3aHATUAX CHIOPTUBHO-03/10POBUTEIBLHON
JIeITEILHOCTRIO;

Dkonoeuueckozo 6ocnumanusi: -cHOPMUPOBAHHOCTD IKOJIOTHYECKON
KyJbTYpbl, TOHMMAaHHME BIUSHHUS  COLMAIbHO-3KOHOMHYECKHUX

P 7 - cpopMupOBaHHOCTh YMEHHUI UCCIIEIOBATh H aHATM3HPOBATh pa3HOOOpa3HbIE (PH3MUYECKUE SBICHAS U
CBOICTBa OOBEKTOB, IMPOBOIUTH CAMOCTOSITEIBHBIE HCCICOBAHUS B PEAIbHBIX U JJA0OPATOPHBIX YCIOBUSX,
YHUTATh U aHAJIHM3UPOBATh XapaKTEPUCTUKH IPHOOPOB M YCTPOICTB, OOBSCHITH MPUHIUIIBI UX PaOOThI;

IIP 8 - oBnazseTs OpraHM3allMOHHBIMH M TTO3HABATEIBHBIMH YMEHUSIMH CaMOCTOSTEIBHOTO MPUOOPETeHUs
HOBBIX 3HAHWH B TPOIECCE BBINONHEHHUS MPOEKTHBIX M Y4eOHO-HCCIEeNOBAaTEILCKUX PaboT, YMEHHSIMH
paboTaTh B TpyMNNE C BHINOJHEHWEM pA3HYHBIX COIHANBHBIX pOJEH, INIAHHPOBaTh PabOTy TPYIIIHL,
palOHANBHO pacHpesesiTh JIeATeIbHOCTh B HECTAHAAPTHBIX CHUTYAIMAX, aJCKBAaTHO OICHUBATH BKIAJ
Ka)KIOTO U3 YIaCTHUKOB IPYIIIEI B PEIIEHHE PacCMaTPUBAEMOH IIPOOIEMEL.

IIP 10 - chopmupoBaTh yMEHHS NPHUMEHSTH MOTydYSHHbIE 3HAHUS U1 OOBSICHEHUS YCIOBHI HMPOTEKAaHHS
(bI/I3I/IquKI/IX SIBJICHUHA B npupoac " IJjid NPUHATUA NPAKTHYCCKUX peLLIeHI/II\/'I B HOBCBHHBBHOf/i JKHU3HU
Juts obecrieyeH st 6e30MacHOCTH MPH 00palIeHHH ¢ OBITOBBIMU NIPUOOPaMU 1 TEXHUYECKHMMH YCTPOWCTBaMH,
COXPaHEHUs 3[J0POBbSI M COOJIOJICHHS HOPM KOJOTHUECKOTO MTOBEACHHS B OKPYXKAIOIIEH cpe/ie; MOHMMaHUe
HEO0OXO0IMMOCTH NIPUMEHEHU TIOCTHOKEHUH (busnku u TEXHOJIOT U TS panMoHaIBLHOTO
MPUPOJIOTIONH30BaHUS;

P11 - oBmageHWe pa3IMUHBIME crioco0amu paboTel ¢ HHpopMarued Qu3nueckoro copepkaHus c
HCTIOB30BAHIEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHHH KPUTUUECKOTO aHAIHM3a
U OIIEHKH JIOCTOBEPHOCTH IIOJIydaeMON HH(POPMAIIH;

IIP 12 - oBnageHne OpraHM3allMOHHBIMU U TIO3HABATEIbHBIMU YMEHUSMH CaMOCTOSITEIBHOTO MPUOOPETEHNS
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MPOLIECCOB HA COCTOSHUE MPUPOJHOM W COLUAIBHOW Cpelbl,
0CO3HaHHKE III00ATBHOTO XapaKkTepa YKOJIOTUIECKUX MPooIIeM;
-aKTUBHOE HETPUATHE NEHCTBUM, NMPUHOCALIMX Bpel OKPYKaroLel
cpezie; yMeHHE NPOTHO3HUPOBATh HEOIAroNpHUATHBIE SKOJIOTHUECKUE
TMIOCJIC/ICTBYS IPEIIIPHHIMAEMBIX ACHCTBHI, IPeJOTBPANIaTh UX
CaMOCO3HAHWS, BKIIOYAIOIIET0 CIIOCOOHOCTh ITOHMMAaTh  CBOE
9MOLIMOHATIFHOE COCTOSIHME, BHAETh HANpPaBICHUS  Pa3BUTHUS
COOCTBEHHOH SMOIMOHAIBHOM cepbl, OBITH YBEpEHHBIM B cele;
CaMOpPETYJINPOBAHUS,  BKIIOYAIOIIET0  CaMOKOHTPONb,  YMEHHE
MIPUHAMATh OTBETCTBEHHOCTb 3a CBOE IIOBEAEHHE, CIIOCOOHOCTH
aZanTHPOBAThCS K SMOILHOHAIBHBIM H3MEHEHUSIM U MPOSBIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHIKCHUIO
LEeNH ¥ yCIeXy, ONTUMH3M, HHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATE,
HCXOJs U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTH MOHMMATh AMOILMOHAIBEHOE
COCTOSIHUE  JAPYTHX, YYWTBIBaTH €r0 IPH  OCYIIECTBICHHU
KOMMYHHKAIIUH, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHUBAHUIO

HOBBIX 3HAHUH B TIPOIIECCE BBIIOJHEHHA MPOEKTHBIX M YueOHO-HCCIEJOBATENBCKUX PabOT, YMEHHAMH
paboTaTh B TpyMNE C BHINOJHEHHEM pA3NUYHBIX COLHUANBHBIX PpOJEH, IUIAHHPOBaTh PabOTy TPYIIIH,
paLOHANBHO pacHpeNeNsaTh IEATEIBHOCTh B HECTAHIAPTHBIX CHUTYaIUsAX, aIeKBaTHO OIEHUBATh BKIAJ
Ka)KZIOT0 U3 YYaCTHUKOB IPYIIIBI B pELIEHHE pacCMaTpHBAaeMON IpoOIeMbI;

P13 - chopmMupoBaHHOCTH MOTHBAIIMY K OyIyIIeil Ipo(hecCHOHANEHOM ASTENFHOCTH 0 CIICIHATBHOCTSIM
(DUBHUKO-TEXHHYECKOTO TTPOQILIIS.

IIK 2.4. BEIIOJHATH TOPOKHO-
CTPOUTEIBHBIC paboTsL,
cobJroast TEXHHYECKUE
TpeOoBaHHs W 0E30MaCHOCTh
MPOU3BOJICTBA

Tpascoanckoe éocnumanue

- yMEHHE B3aMMOJCHCTBOBATh C COLHAIGHBIMH WHCTUTYTaMH B

COOTBETCTBHH C UX (PYHKIMSIMHU M Ha3HAYCHUCM;

Ocmemuueckoe sochumanue

- TOTOBHOCTh K CaMOBBIP@KCHHIO B pasHBIX BHJAX HCKYCCTBa,

CTPEMIICHUE TIPOSBIIATH KAUueCTBA TBOPUYCCKOM JIMIHOCTH

Tpyoosoe socnumanue

- TOTOBHOCTh K AaKTHBHOH JEATEIHPHOCTH TEXHOJOTHYECKOH W

COLIMANTBHON ~ HANpaBICHHOCTH, CIOCOOHOCTh  HMHHUIIMHPOBATH,

IUTaHUPOBATh U CAMOCTOSATENFHO BBIIOHATH TAKYIO IESTEIHHOCTE;

Okonozuueckoe eocnumanue

- HE IPUHUMATH ICHCTBYS, IPUHOCSIIIE BPE OKPYKAIOIICH cpere;

- yMeTh TMPOTHO3MPOBaTh HEONATONPHUITHBIC 3KOJOTHUCCKHE

MOCJICJICTBUS MPEANPUHUMACMBIX CHCTBHMA, MPETOTBPAIIATh UX.
OBnazieHue yHUBEpPCAJbHBIMA  YYCOHBIMH  ITO3HABATEIHHBIMU

JEUCTBUSMU:

a) 0a3oBbIe JIOTHYECKHe IeiiCTBHS:

- OTIPEIETSTh LENU JAeATEIHOCTH, 33JaBaTh apaMeTPhl H KPUTSPUH

HUX JOCTHXXCHMUA,

- BBISABJISITH 3aKOHOMEPHOCTH M NPOTHBOPEYMS B pacCMaTpPUBAEMBIX

SABJICHUAX,

- BHOCUTb KOPPEKTUBBI B ACATCIBHOCTb, OLICHUBATH COOTBETCTBUEC

Pe3yIbTaTOB LEJISIM, OLICHUBATh PUCKH MTOCIIEICTBUH NEATENBHOCTH;

- pa3BUBaTh KPEATHBHOE MEIIUICHHE MPU PELICHUH IKHU3HEHHBIX

pooieM

0) 0a3oBbIe HCCJIENOBATEIbCKHE AEHCTBHSI:

- AHAJIM3UPOBATh nonyquHme B XOZ€ PpCIICHHUA 3aJlavu pe3yanaTbl,

P 1 - chopmupoBaTh MOHUMAHUSA POIH (PU3UKA B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, COLMAIBHOU U
3TUYECKOH chepax AesTeNbHOCTH YeI0BEKa; pOIX U MecTa (PU3UKU B COBPEMEHHOH HaydHOIl KapTHHE MUpa;
pOIM aCTPOHOMMU B IPAKTUYECKOW JEATEIbHOCTH 4elOoBeKa M JalbHEHIeM HayyHO- TEeXHHYECKOM
pa3BUTHUY;

IIP 4 - BnageTs OCHOBONOJArAIOIIUMHU (HU3HYSCKMMH HOHATHSAMHU M BEIMYNHAMH, XapaKTePH3YIOIINMH
¢usnyeckue mporecchl  (CBA3aHHBIMM € MEXaHWYECKMM  JBIDKCHHMEM, B3aMMOJCHCTBHEM  Tell,
MEXaHMYECKUMU KOJIEOAHMSIMH M BOJHAMH; aTOMHO-MOJEKYISAPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMH
MPOIECCaMH; JNEKTPHUECKIM M MArHUTHBIM TIOJSIMH, JJIEKTPHYECKHM TOKOM, 3JI€KTPOMAarHHTHBIMH
KONEOAHMAMH U BOJIHAMH; ONTHYECKHMH SIBICHHUSMH; KBAHTOBBIMHU SIBICHHSMH, CTPOCHHEM aToMa H
aTOMHOTO $7Ipa, PAAMOAKTHBHOCTBIO); BIAIECHHE OCHOBOIOJATAIOIIMMHI ACTPOHOMHUYECKHMHU IOHSITHSIMY,
MO3BOJIAIOLUIMMHU  XapaKTEepU30BaTh IPOLECCH, IPOUCXOMAINNME Ha 3BE37aX, B 3BE3JHBIX CHUCTEMax, B
MEXTraJJaKTHUeCKOH cpeie; IBIKeHNEe HeOSCHBIX Tell, IBOJIIOINIO 3Be3] U BeeneHHoH;

IIP 7 - chopMHUpOBaHHOCTH YMEHHI HCCIIEI0BATh M AaHATM3UPOBATH pa3HOOOpasHble (HU3HIECKHE SIBICHHUS U
CBOICTBa OOBEKTOB, IMPOBOIUTH CAMOCTOSITENbHbIE HCCICIOBAHUS B PEAUIBHBIX M JJA0OPATOPHBIX YCIOBHSX,
YUTaTh M aHAITM3UPOBATH XapaKTEPUCTUKH NPHOOPOB U YCTPONUCTB, OOBICHATH NPUHITUITH HX PaOOTHI;

IIP 8 - oBmazseTs OpraHM3alMOHHBEIMH M TTO3HABATEIBHBIMH YMEHHSIMH CAMOCTOSTEIHFHOTO NMPUOOPETeHUS
HOBBIX 3HAHUH B TIPOIECCE BBIONHEHHUS MPOEKTHBIX M Yy4eOHO-HMCCIEeNOBAaTeNbCKUX PaboT, YMEHHSIMH
paboTaTh B TpyMNIE C BBHINOJHEHHEM pA3MYHBIX COLMHUANBHBIX pOJEH, INIAHHPOBaTh PabOTy TPYIIIHL,
paluoHaIbHO PACHPENEATh AEITEILHOCTh B HECTAHIAPTHHIX CHUTYalMAX, aJ€KBATHO OLIEHUMBATh BKIa
Ka)K/IOTO M3 YYaCTHHKOB IPYMIIBI B pELICHHE pacCMaTPHBAEMOi ITPOOIEMBI.

ITP 10 - chopmupoBaTh yMeHHS] IPHUMEHSTH MOJYYCHHBIE 3HAHHS Ul OOBSCHEHHUS YCIOBUH MPOTEKaHHS
(bI/I3I/Iq€CKI/IX SIBJICHUHA B npupoac " IJjid NPUHATUA NPAKTHYCCKUX pemeHm‘/i B HOBCBHHBBHOﬁ JKHU3HU
Juts obecriedeHust 0e30MacHOCTH NIPH 00pAIeHHH ¢ OBITOBBIMU IPHOOPAMU U TEXHHIECKIMH YCTPOHCTBaMH,
COXPAHEHUS 3[J0POBBS M COOTIOICHIST HOPM SKOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOIIEH cpe/ie; MOHIMaHue
HEOOXOJVMOCTH  TPUMEHEHUs  JOCTIKEHHH  (QU3UKM W TEXHONOTHH  JUIi  parHoOHAIBHOTO
MPUPOJIOTIONH30BAHUS;

IMP11 - oBnajgeHHe PaA3TUYHBIMU CIOCOOaMH paboThl ¢ WHQOpMAIHeH (H3HUYSCKOTO COACPKAHUSA C
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KPUTHUYECKH OLIGHWBATh MX JOCTOBEPHOCTb, IPOTHO3MPOBATH
U3MEHEHHUE B HOBBIX YCIIOBHSIX;
- yMeTh NEPEHOCUTh 3HAHMS B IO3HABATEIBHYIO M NPAKTHYECKYIO
001aCTH KU3HECATEILHOCTH;
- JaBaTh OIIEHKY HOBBIM CHTYaIlWsiM, OLCHUBATh IIPHOOPETEHHBIH
OIIBIT;
- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00acTel;
OBnajeHne yHUBEpCaIbHBIMA KOMMYHUKaTHBHBIMH A€HCTBUAMHU:
a) odeHue
- BIIAJIETh Pa3IMYHBIMH CIOCOOAMU OOLICHUS U B3aUMOJICHCTBUS
0) coBMeCTHAsI 1esITeJIbHOCTD:
- MOHMMaTb W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOH U
HHJIMBUTYaJIbHOM paboTEL;
- KOOpAMHHMPOBATh W BHINOJHATE PAabOTy B YCIOBHSIX pEaJbHOTO,
BUPTYaJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
OBnajeHue YHUBEPCAIbHBIMH PETYIATHBHBIMH JACHCTBHIMHU:
a) caMoOpraHu3amusi:
- CaMOCTOSITENBHO COCTAaBIATH IUIAH PEIEHHS MPOOJIEMBI C YyY4eTOM
UMEIOIIMXCA ~ PECypcoB,  COOCTBEHHBIX ~ BO3MOXKHOCTEH
MPEeNNOYTEHHIH;
- JaBaThb  OLEHKY HOBBIM  CHTyallMsIM;  CHOCOOCTBOBaTh
(OPMHUPOBAaHUIO ¥ IPOSBICHUIO IIUPOKOW SPYIHMIMHA B PasHBIX
o0acTsX 3HaHUH, IOCTOSHHO ITOBBINIATH CBOW 00pa3oBaTENIbHBIH U
KyJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- MCIIOJIB30BaTh MPUEMBbI Pe(IICKCHH TS OLEHKH CHUTYalllH, BHIOOpa
BEPHOT'O PEIICHMS;
- YMETb OLICHHBATh PHCKH U CBOCBPEMEHHO IPUHUMATh PEIICHHS MO
UX CHIKEHHIO;
B) IMOUNOHATBHBIN HHTEJIEKT, HpeoIararo i
¢(hOpPMHUPOBAHHOCTD:
- COLMANBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBAaTh
OTHOIIICHHUS C IPYTHMHU JIIOJIEMH, 3a00THTBCS, MPOSIBISATh HHTEPEC U
pa3spemath KOHPIUKTHI

HCIIOTb30BaHIEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTUUECKOTO aHaIM3a
Y OLICHKH I0CTOBEPHOCTH IOJTy4aeMOii HH(pOpMaLUH;

IIP 12 - oBnageHne OpraHU3aMOHHBIMU U MO3HABATEIbHBIMU YMEHHUSMHI CaMOCTOSTENBHOTO MPHOOPETEH S
HOBBIX 3HAHUH B TIPOIIECCE BBIIOIHEHHS MPOEKTHBIX U Y4eOHO-HCCIENOBATENBCKUX PabOT, YMEHHSAMH
paboTaTh B TpyINIe C BHINOJHEHHEM pAa3INYHBIX COLHMAIBHBIX pOJeH, IUIaHHPOBaTh pabOTy TPYIIIHL,
pPallMOHANIBHO DPACHpEAENATh JESATEIbHOCTh B HECTAHNAPTHBIX CUTYalUsX, aJeKBATHO OLIEHUBATh BKJIAJ
Ka)KIOTO U3 YYaCTHUKOB IPYIIIEI B pEIICHUE PacCMaTPpUBAEMOH IIPOOIIEMEI;

P13 - chopmMupoBaHHOCTH MOTHBAIMY K OyIyIIeil Ipo(hecCHOHANEHOM ASTENFHOCTH 0 CIICIHATBHOCTSIM
(DMBHKO-TEXHHYECKOTO MPOQHIIS.
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3. Conep:xkanue 001eo0pa3oBaTeJIbHOI0 y4eOHOIro npeaMera

Pazgen 1. @u3uka u MeToAbl HAYYHOI' O MO3HAHMS

dusnka — HayKa o nmpupoje. Hayunsle MeToabl TO3HAHUS OKpYsKaroniero Mupa. Poip
SKCIIEPUMEHTAa U TEOPUU B IMPOILECCE IO3HAHUS MNPUPOJbl. DKCHEPUMEHT B (HU3HUKE.
MonenupoBanue ¢Gu3MUECKUX sIBICHHM W mporeccoB. Hayunbie rumotessl. dusznueckue
3aKOHBI M TeopuH. ['paHUIBl TNPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [lpuHuummn
cooTBeTcTBUA. Ponb 1 MecTo (u3MKM B (POPMUPOBAHWK COBPEMEHHON HAay4YHOM KapTHHBI
MHpa, B IPAKTUUECKOU NESITEIbHOCTH JIFOIEH.

Paszpnen 2. Mexannka. Tema 1. Kunemartuka

Mexannueckoe nBukeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTo JBMKeHus. Cucrema
orcuéra. Tpaektopus. Ilepemermienne, CKOpPOoCTh (CpeldHsAsI CKOPOCTb, MTHOBEHHas
CKOPOCTh) M YCKOpPEHHE MaTepUaTbHOW TOYKHU, UX MPOEKIIMH Ha OCHU CUCTEMBI KOOPJUHAT.
CroxxeHue IepeMEIeHNd M CIIOXKEHUE CKOpocTed. PaBHOMEpHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHENHOE ABMKeHHe. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS,
MyTH ¥ TIEpEMEIeHNUs MaTepUaaIbHON ToukH OoT BpeMeHn. CBOOOIHOE TaZieHHe. Y CKOpEeHUe
cBoboaHoro mageHus. KpuBonuHeitHOoe nBUKeHUE. J[BKeHHWE MaTepuUaabHOM TOYKHU I10
OKPY’KHOCTH C TIOCTOSIHHOM MO MOJYJK CKOPOCTBIO. YTJIOBAas CKOPOCTh, JIMHEWHAs
ckopocth. Ilepuwon wu uactora oOpameHus. LleHTpocTpeMuTeNnbHOE  YCKOpEHHE.
TexHn4ecKkrue ycTpoiiCcTBa U MPAKTUUECKOE MPUMEHEHHE: CIIUAOMETP, IBH>)KEHUE CHAPAJIOB,
LIEITHBIE U PEMEHHBIE NIEPEAAYH.

Tema 2. Jlunamuka.

[Ipunuun otHocutenbHOCTH ['anmunes. IlepBwii 3akoH HproTona. MHepunanbHbie
cucteMbl otcu€ta. Macca tena. Cuna. IlpuHuun cynepno3unuu cuil. BTopoil 3akoH
Herorona mns marepuansHOM Touku. Tpernit 3akoH HprOTOHaA [uisl MaTrepUabHBIX TOYEK.
3akoH BcemupHOro TaroreHus. Cuna Tskectu. IlepBas kocmmueckas ckopocth. Cuna
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl TpeHus (IOKOsI, CKOJIbKEHUSI, KAUSHUS).
Cuna Ttpenusa. Cyxoe TtpeHue. Cuila TpPEHHMS CKOJIBKEHHUS W CHJIA TPEHUS MOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS IPU JBHKEHUU TeJNla B JKUJKOCTH WM Tas3e.
[ToctynarenbHOE M BpallaTelbHOE JBHKEHHE a0COIIOTHO TBEPAOTO Tena. MOMEHT CHIIbI
OTHOCHUTEIIBHO OCHM BpaieHus. Ilmedo cunbl. YcnoBus paBHOBECHs TBEPLOIO Tea.
TexHuueckne yCTporcTBa U NPAKTUYECKOE TPUMEHEHHE.

Tema 3. 3aKOHBI COXpaHEHUS] B MEXAHHUKE.

NMnynsc mMaTepuallbHOW TOUYKM (Tena), CUCTEMbl MaTepuaibHbIX Touek. MMmymbc

CWJIBl U U3MEHEHHUE MUMITYJIbCa Tela. 3aKOH COXPAaHEHMsI UMITYyJibca. PeakTUBHOE IBUKEHUE.
PaGora cunbl. MomHocTh cuiibl. Kunetnueckast sHeprusi MaTepuainbHoi Touku. Teopema 00
W3MEHEHUH KHHeTH4yecKod sHepruu. lloreHumanvHas sHeprus. [loTeHnumanbHas sHEprus
ynpyro aepopMupoBaHHOH npyxuHbl. [loTeHIIManbHAs SHEPTHA Tea BOJIN3H MOBEPXHOCTU
3emuu.
[TorennuanbHple W HEMOTEHUHUANbHbIE CHIBl. CBS3b PaOOTHl HEMOTEHIUMAIBHBIX CHJ C
U3MEHEHHEM MEXAHWYECKON HSHEpPruu CHUCTEMBI Te. 3aKOH COXPAaHEHHs MEXaHWUYeCKOU
SHEPIrUH. YIPYrue U HEYNPYrue CTOJIKHOBEHMS. TEeXHUYECKHUE YCTPOMCTBA U IPAKTUUECKOE
MIPUMEHEHHE: BOJOMET, KONIEP, IPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Paznen 3. MoJiekyasipaasi Gu3nKa ¥ TEPMOAUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYISIPHO-KMHETUUECKON TEOPUHU.

OCHOBHBIE TOJIO)KEHUSI MOJEKYISIPHO-KMHETUUECKOM TEOpPUM U HX OIBITHOE
obocHoBanmne.  bpoynoBckoe — mBmwkenue.  JAudpdysus.  Xapakrep — ABIKEHUS
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Y B3aMMOJICHCTBUS YaCTHUIl BEeLIECTBA. Moenu cTpoeHus ra3oB, )KUAKOCTEH U TBEPABIX TeEll
U 00OBSCHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojeieil. Macca u pa3Mepsl MOJIEKYII.
KonunuectBo Bemecta. [locTtositnHas ABoraapo. TemnoBoe paBHoBecue. Temneparypa u eé
m3mepenue. [lkana temneparyp Lenscus. Moaens uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM HJEAJbHOrO Ta3a. AOCOJIIOTHAs TeMIeparypa Kak
Mepa CpeIHEW KHUHETUYECKOW SHEpPruu TEIUIOBOro JBIKEHHMS dacTtul] rasza. lllkana
temnepatyp KenbBuna. I'azoBble 3axoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akoH
HNansToHa. M30mponeccsl B HACAIBHOM Ta3e € IMOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe npeacraBieHre U30MPOIIECCOB: U30TEPMA, H30XO0pa, U300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Tema 2. OCHOBBI TEPMOJUHAMUKHU.

TepmonnHamudeckas cucreMa. BHyTpeHH:s SHEprus TEPMOJINHAMUYECKON CUCTEMBI
u crnocoObl e€ wu3MeHeHus. KommdecTBo TemoTsl M pabota. BHyTpeHHsst sHeprus
OJTHOATOMHOTO HWJE€albHOTO Tra3a. Buabel Temonepenayu: TEIIONPOBOJHOCTh, KOHBEKIUS,
M3JIydeHHUE. Y AelbHas TEII0EMKOCTh BellecTBa. KonMuecTBO TEIIOTHI IPH TEeIUIoNEpeaaye.
[Tonsitue 06 amgmabatHom mporecce. IlepBwiit 3akoH TepmoauHamuku. llpumeneHue
MIEPBOT0 3aKOHAa TEPMOJMHAMUKH K H3omporeccaMm. ['paduyeckas uHTEeprpeTanus padboThl
raza. Bropoii 3akoH TepmonumHamuku. HeoOGparumocTs npoueccoB B npupoze.TennoBsie
MamuHbl. [IpyuHIMnBL AecTBUS TemmoBeIX MamuH. [IpeoOpa3zoBaHus 3HEPruu B TEIIOBBIX
MmammHax. Koaddumuent nonesnoro aeiictBus tersioBod mamumbbl. [{ukn KapHo u ero
KO3((ULIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTHYECKUE MPOOIEMbI TETNIO3HEPTE€TUKH.

TexHudeckne yCTpoOHMCTBAa W IPAKTUYECKOE INPUMEHEHHME: JIBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJWIBHUK, KOHIAUIIUOHED.

Tema 3. ArperatHble cOCTOSHUS BeriecTBa. Pa3oBbIe MEPEXOIbI.

[TapooOpa3zoBannie u KoHAeHcanus. Mcnapenue wu kumeHwe. AOCONIOTHAs
W OTHOCHUTEIbHAs BIIAXKHOCTh BO3ayXxa. HacellieHHbI map. VYjaenbHas TEMaoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIepaTypbl KUIEHHUS OT JaBieHus. TBEppoe Tero.
Kpucrannuueckue u amopgHble Tena. AHU30TpOnuUs CBOWCTB KpucTaysioB. Kuakue
kpuctaiuibl. CoBpeMeHHbIe MaTepuanisl. 1naBnenue u kpucrammsanus. Y ieiapHas TEIoTa
riaBnenus. Cyonmumanusi. YpaBHEHUE TEIUIOBOTO OalaHca.

Texnuyeckue  yCTpOMCTBA M IIPAKTUYECKOE  INPUMEHEHUE:  TUTPOMETP
U IICUXPOMETpP, KaJOPUMETP, TEXHOJOTHM TOJY4YEHHS COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Pasnen 4. Dunexkrpoaunamuka. Tewma 1. DnekTpocraruka.

OnekTpu3auus Tell. JNEKTpUYecKuil 3apsi. JIBa Buaa HIEKTPUUYECKHUX 3apsiioB.
[IpoBOIHMKH, IOUANEKTPUKU M TOJYINPOBOJHUKUA. 3aKOH COXPAHEHUS SJIEKTPUYECKOIO
3apsga. BsaumonelictBue 3apsinoB. 3akoH Kynona. TodeuHbIl 3JIEKTpUYECKUN 3apsi.
Onexktpuueckoe nojse. HampskxéHHOCTh anekTpuuyeckoro mois. IIpuHuun cynepno3unuu
ANEKTPUYCCKUX ToNe. JIMHMM HanpsokEHHOCTH dJeKTpuyeckoro mojs. PabGorta cun
anekTpocratuyeckoro mnonisA. [lorenuman. PasHoctes mnorenmumanos. IlpoBomgHuku u
OUOJIEKTPUKA B DJIEKTPOCTATUYECKOM  Iosie.  JIMdJeKTpuueckas IMPOHULAEMOCTb.
OnektpoéMkocTb. KoHzmeHcatop. ONEKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. OHEPTHUs
3apsKEHHOTO0 KOHIEHCATOpA.

TexHudyeckue  yCTpoWCTBA M NPAKTUYECKOE  IIPUMEHEHME:  DIIEKTPOCKOII,
AIIEKTPOMETD, DIEKTPOCTATUUECKAsl 3aINTa, 3a3eMJICHHE JIEKTPONpPHOOpPOB, KOHAEHCATOD,
KONIMPOBAJIbHBIN arnapar, CTpYWHBIN IPUHTEP.

Tema 2. ITocTosSHHBIN 371€KTpUUECKUil TOK. TOKM B pa3IMUHBIX Cpelax.
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DNEeKTPUUECKUN TOK. YCIOBHUS CYHIECTBOBAHUS 3JEKTPUUYECKOro Toka. McTouHuMKU
toka. Cuna Ttoka. IlocrosHubii TOK. Hampsbkenue. 3akoH Oma Juisi yyacTka LIEMH.
DIEeKTpUUYECKOE CONIPOTUBJIEHUE. Y IEIbHOE CONPOTUBIIeHHE BenlecTBa. [locnenoBarensHoe,
napajielbHOe, CMEIIAHHOE COEIUHEHUH MPOBOJAHMKOB. PaboTa 3JIeKTpHUYECKOTO TOKA.
3akoH Jxoyns — JleHuna. MoOIIHOCTh AJIEKTPUYECKOTO TOKA. DJIEKTPOABMXKYIIAS Cujia U
BHYTPEHHEE COINPOTHUBJIICHHE HCTOYHUKA TOKa. 3akoH OMma JUisl TONHOW (3aMKHYTO#)
anekTpuyeckoi nenu. KopoTkoe 3aMbplkaHue. OJIEKTPOHHAs MPOBOJAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTh COMPOTUBIICHHS] METAJJIOB OT TeMIepaTypbl. CBEpXITPOBOAUMOCTb.
DOneKkTpuueckuil TOK B BakyyMme. (CBOICTBAa 3JIEKTPOHHBIX IMYYKOB. [lonynpoBOAHUKH.
CobOcTBeHHast U MPUMECHas! MPOBOJUMOCTH MOIYMpPOBOAHUKOB. CBoMCTBa p—N-mepexoia.
[TonynpoBOAHUKOBBIE MPUOOPHI. DJIEKTPUUYECKHI TOK B pacTBOpax M paciuiaBax
ANEKTPOJIUTOB. DIEKTPOIUTHYECKAS AUCCOIHUAIUA. DIEKTPOIHN3. DJIECKTPUUYECKUN TOK B
razax. CaMOCTOSATENbHBINA U HECAMOCTOSTENbHBIN pa3psa. Monnus. [lna3ma.

TexHuuecKkne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, WCTOYHUKH TOKa, JJICKTPOHATPEBATENIbHBIC MPHUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
puOOpPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIIPOBOHUKOBBIN JUO/, TaIbBaHUKA.

Tema 3. MarautHoe nose. DNeKTpOMaraHuTHasE MHIYKLHS.

[TocTossHHBIE MarHuThl. B3anMOIeiCTBHE MOCTOSIHHBIX MarHUuTOB. MarHUTHOE MOJIE.
Bekrop MarnutHOM WHAYKIUU. [IpUHIMN Cynepno3uiyMy MArHUTHBIX Tojded. JIuHum
MAarHUTHOM WHAYKIMU. KapThHa IJMHUKA MarHUTHOM HWHAYKUWU TIOJNS IOCTOSHHBIX
MarHuToB. MarHuTHOE MoJie MPOBOJAHUKA ¢ TOKOM. KapThHa TUHUAN WHIYKIMA MAarHUTHOTO
OJISl YIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJ-HUKA, KATYIIKHU C
tokoM. OnbIT DpcTeaa. BzaumoaeiicTBue npoBOJHUKOB ¢ TokoM. Cuia Amiiepa, e€ MoayJb
n HanpasieHue. Cuna JlopeHua, €€ MOIyiab W HampasieHUE. J[BUKEHHE 3apsyKEHHOU
YaCTHUIIbI
B OJJHOPOJAHOM MarHUTHOM moJjie. PaboTa cwsl JlopeHiia.

SIBrieHne HNEKTPOMArHUTHOM MHAYKIUHU. [[OTOK BEekTOpa MAarHUTHOM WHIYKIIHMH.
DJIEKTPOABMKYIIAA CHJIA HMHAYKIMHA. 3aKOH dJeKTpoMarHuTHou wuHAykuuu Dapanes.
BuxpeBoe »siekTpuueckoe IMose. IDJIEKTPOABMKYILAS CHia HHAYKIUU B TPOBOJAHUKE,
JOBH)KYIIEMCSL TMOCTYHaTeJIbHO B OJHOPOJAHOM MarHuTHOM mnoJie. IlpaBuio Jlenna.
NHayKTUBHOCTE. SIBIIEHME CAMOMHIAYKLIMHU. OJEKTPOABIKYIAS CHUJA CAMOMHIYKIIUU.
DHeprusi MarHuTHOT'O TOJIS KaTYIIKHA ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOCTOSIHHBIE MAarHHTHI,
AJIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YACTHI], MHIYKIIMOHHAS
M€Yb.

Pa3znen S. Kosnebanusa m BoaHbl. Tema 1. MexaHnuyeckne M 3JIEKTPOMarHUTHBIE
KosieOaHusl.

KonebatenpHas cuctema. CBOOOIHBIE MeXaHUYEeCKHE KojeOaHus. ['apMoHHYECcKue
konebanus. Ilepuon, wacrtora, ammummtyna u ¢asza xonedbanuil. [IpyXUHHBII MasTHUK.
Marematnuecknii MasTHUK. YpaBHEHHE TrapMOHMYecKuX KoneOanuil. IIpeBpamenue
SHEPTMHM TpHU TapMOHUWYECKHX KkoyieOanusx. KonebatenbHbiii KoHTYp. CBOOOIHBIC
JJIEKTPOMArHUTHBIC KOJieOaHUsl B HACAIHPHOM KOJieOaTeIbHOM KOHTYpe. AHANIOTHUS MEXIY
MEXaHUYECKUMHU M DJIEKTPOMarHUTHbIMU KojeOaHusimu. Popmyna Tomcona. 3akoH
COXpaHECHHsI DSHEPIMH B HJEaJbHOM KoliebaTelbHOM KoHType. IlpemcraBnenue o
3aTyXawlIux KoseOaHusX. BpIHyXJeHHble MexaHuuyeckue Kojebanus. Pesonanc.
BoiHy)X€HHBIE 3JIEKTpOMarHuTHele Kojebanus. Ilepemensslii Tok. CuHycoOUJaNbHBIN
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MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMILTUTYAHOE U JIEUCTBYIOIIEE 3HAUCHHE
CWIbl TOKa M HampsbkeHus. Tpancdopmarop. IlpousBonacTBo, nepenadya u mnorpebieHue
UIEKTPUYECKON DHEPIHMHM. OKOJIOTMYECKHUE PUCKH IPHU IPOU3BOJCTBE 3IIEKTPOIHEPIHH.
KynpTypa ncnonb30BaHus 3JEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HH.

TexHudeckne yCTpOWCTBAa M NPAKTHYECKOE IPUMEHEHHE: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU JIEKTpOIIepe1ay.

Tema 2. MexaHn4deckue 1 2IeKTPOMarHuTHIE BOJIHBI.

MexaHnuueckue  BOJIHBI, ycinoBusi  pacnpoctpaHenus. Ilepuon.  CkopocTb
pacrpocTpaHeHus U JUIMHa BOJHBI. [lonepeunslie u npononasHble BoaHbL. HTEpdepenuus u
audpakuus MeXaHu4eckux BoJH. 3ByK. CkopocTh 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa.
TemOp 3Byka. DJIEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH.
B3aumnuas opuentanus BektopoB E, B, v B anektpomarnutHOi BosiHe. CBoOMCTBa
JJIEKTPOMAarHUTHBIX BOJH: OTpPaXEHue, IMpejJoMJIeHHe, MNoJspu3anus, Iupaxius,
unTepepenunsa. CKOpoCTh 3JIE€KTPOMArHUTHHIX BoOJH. lllkama aieKTpoMarHUTHBIX BOJIH.
[IpumeHeHne AJIEKTPOMAarHUTHBIX BOJIH B TE€XHUKE M ObITy. lIpuHLIMIBI paavocBA3U U
TeneBuAcHNs. Pannonokanys. DIEeKTpPOMarHUTHOE 3arpsiI3HEHUE OKPYKarOLIEH cpebl.

TexHuueckue  yCTpPOMCTBA W IPAKTUYECKOE INPUMEHEHHE:  MY3bIKAJIbHBIC
MHCTPYMEHTBI, yIbTpa3ByKOBas JMArHOCTMKAa B TEXHUKE M MEIULUHE, pajap,
paguonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY- meusb.

Tema 3. OnTuka.

I'eomerpuueckas ontuka. [IpsMonuHEiHOE pacnpoCTpaHEHHE CBETAa B OJHOPOIHOU
cpene. Jlya cBera. Touyeunsli HCTOYHUK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTPaKEHUS
ceeta. Iloctpoenue wuzoOpakeHH B IIockoM 3epkaiie. llpenomienue cBera. 3aKOHBI
nperoMieHus cBeta. AOCONIOTHBIM T1oOKaszarenb mnpesnomsieHus. llomHoe BHyTpeHHee
oTpaxkeHue. IIpenenpHBII yroa IOJHOTO BHYTPEHHEro oTpaxeHus. [lucnepcus csera.
CrnoxHblif coctaB 0enmoro ceera. L[Ber.

CoOuparomue u pacceuBaromue JHUH3bl. ToHKasg JwuH3a. DOKYCHOE PpacCTOsSHUE
M OonTHYecKas cuia TOHKOW JuH3bL. [locTpoeHue wu300paxkeHuid B coOMparonmx
Y pacCceuBarOIINX JuH3aX. Popmysia TOHKON JUH3BL. Y BEIUYEHUE, 1aBAEMOE JTUH30M.
[Ipenensl MPUMEHMMOCTH TeOMETpUYeCKoi onTuku. BomuoBas onrtuka. MuTepdepenius
cBeta. KorepeHTHble MCTOYHMKH. YCJIOBUS HAONIOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B
MHTEPPEPEHIMOHHOW KapTHHE OT ABYX CHUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB. Jludpaxuus
ceera. JluppakuuonHas pemérka. YcClIOBUE€ HAOMIOJEHUS] TJIAaBHBIX MaKCHUMYMOB IMpH
Na/ICHHd MOHOXPOMAaTHYECKOTO CBeTa Ha Tu(ppakoHHYI0 pemérky. [lonspuzamnus ceera.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHHEe: OYKH, Jiyna, (oToanmapar,
MPOEKIIMOHHBIN ammapaT, MUKpPOCKOM, TEJECKOI, BOJIOKOHHAs ONTHKA, AW(paKIMOHHas
peLIETKA, IOISAPOUL.

Pasnesn 6. OcHOBBI crielIUAJIbHON TEOPUH OTHOCHTEILHOCTH.

['paHunpl MPUMEHUMOCTH Kjaccuueckod MexaHukd. [locTynaTel crnenuanbHOM
TEOpUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHLIUII
OTHOCUTENBHOCTU  ODUWHIITEHHA. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMelJieHue
BPEMEHU U COKpalleHHE JJIUHBI. DHEPrus U UMIYJIbC PEeNATUBUCTCKOM dacTuibl. CBs3b
MAaccChl C JHEPTrUEN U UMITYJIbCOM PESITUBUCTCKON YaCTUIIbl. DHEPTUs MOKOS.

Pasznen 7. KBantoBas usuka.

Tema 1. D1eMeHThI KBAHTOBOM ONTUKHU

®otonpl. Popmyna Ilnanka cBs3u sHeprun (OTOHA C €ro YacTOTOW. DHeprus
u umiynbe ¢ortoHa. OTkpeiTHE B uccnenoBanue ¢orodddexra. Ombitel A.I'. Cromerona.
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3akonbel Gorodddexra. YpaBHenue DiHmTeiHa A poTorddekra. «KpacHas rpaHuna
dbotoarddexra. Jlapnenue cera. OnbiTel [1.H. JleGenera. Xumudeckoe AeiicTBHUE CBETA.

TexHuueckue  yCTpOHMCTBA W  MPAKTHYECKOE TMpUMEHEHHue:  (OTodJIeMEHT,
(doTOaTUUK, CONHEUHas OaTapes, CBETOIUO.

Tema 2. CtpoeHue aToma.

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -yacTui.
[Inanerapnas monens aroma. lloctynatel bopa. Mznydenwe u mornomnieHue (GpOTOHOB
IpU TEepexojie aToMa C OJHOTO YpPOBHS 3HEpruM Ha apyroi. Bunel cnektpoB. Crektp
YPOBHEM 3HEPrud aroma BoAOpona. BosHoBbIE cBoMcTBa 4yacTtull. BonHbl ne bpoitns.
KopnyckynsipHo-BosHOBOM Ayanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE U3JIyYEHUE.

TexHuueckrne YCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHbIA aHAIN3
(cmexTpockon), Jiazep, KBAaHTOBBI KOMITBIOTED.

Tema 3. ATomMHOE S11poO.

OKCHEPUMEHTHI,  JOKa3bIBAIOIIUE  CJIOXKHOCTh  CTpoeHus  sAnpa. OTkpeiTHe
paanoaktuBHocTH. OmnbiTel Pe3zepdopna mo ompeaeneHuro coctaBa pajrOaKTUBHOIO
u3nyuenus. CpoiictBa anbda-, Oera-, ramma-u3inydeHus. BnusiHue pagroaKTUBHOCTU
Ha >KuBble oOpranu3mbl. OTKpbITUE NpPOTOHAa W HeWTpoHa. HykioHHas Mopenb snpa
I'eitzenOepra—Banenko. 3apsina siapa. MaccoBoe uucno snapa. M3otomsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIA OeTa-pacman. ['amMma-uznydeHue. 3aKOH PaJHMOAKTUBHOTO
pacnaia. DHeprusi CBsi3u HYKJIOHOB B sifipe. Slnepubie cuibl. JledexT macce siapa. SnepHbie
peakuuu. Jlenenue u cunres anep. Anepusiii peaktop. TepmosiaepHblil cunres. [IpoOiaemsl
U TEPCHEKTHUBBl SICPHOM DHEPreTHKU. OJKOJOTMYECKUE AaCHEKThl SCPHOU SHEPrETUKH.
OnemeHTapHble 4YacTUIllbl. OTKpBITHE MO3UTPOHA. MeTolbl HAOMIOACHUS M PErucTparuu
aJeMeHTapHBIX dacTull. DyHmaameHTanbHble B3auMojaeicTBus. EauHCTBO (u3mueckon
KapTHUHBI MUpa.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, snepHblii peakTop, aToMHas 6omoa.

Pazjen 8. DiieMeHTBI aCTPOHOMHUY U ACTPOPU3UKH.

Ortanbl pa3BUTHS acTpoHOMMHM. [IpuknagHOe W MHUPOBO33PEHUYECKOE 3HAYEHUE
actpoHomuu. Bun 3Bé€3nHoro Heba. Co3Besnusi, spkue 3BE3IbI, IJIAHETHI, UX BUIUMOE
newkenue. Conneunas cuctema. Comnie. CoJiHEUHasi aKTMBHOCTh. VICTOYHMK JHEPTHH
ConHua m 3BE37. 3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHKU. J(Marpamma «CIEKTpaJIbHBIN
KJIACC — CBETUMOCTBHY». 3BE37bl IVIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] IVIABHOM IIOCJIENOBATEIILHOCTH. BHyTpeHHEe cTpocHuE 3BE3N.
CoBpeMeHHBIE NPEJCTABICHHUS O MPOUCXOXKACHUU M 3Bomonuu CoylHIA W 3BE3M. DTarbl
KW3HU 3BE3A. Mieunbiii [lyte — Hama [Namaktuka. ITonoxenue u nBuxenue CosiHIIA B
lNanmaktuke. Tunsl ranaktuk. Paguoranaktuky v kBasapsl. UEpHBIE OBIPHI B sIAPax TAJIAKTHUK.
Bcenennas. Pacumpenue Bceenennoit. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
bonemoro B3peiBa. PenukToBoe wm3myueHue. MacmtabHas CTpykTypa BceeneHHOM.
Meraranaktuka. Hepeménnbie nmpoGieMbl aCTPOHOMHUHU.

Obo0bmaroriee NOBTOPEHUE.

Ponb ¢u3uku M acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM, COLMaIbHOU MU
THYECKOU cdepax AesTeNbHOCTH 4YeloBeka. Ponb M MecTo (U3MKM U acTpOHOMHMH B
COBPEMEHHON Hay4dyHOW KapTuHe Mupa. Pomnb ¢usnyeckoid Teopun B (POPMHPOBAHUU
MpeaCTaBlIeHUH 0 (pru3nyecKoil KapTuHe Mupa. Mecto (pu3nueckoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO -~HAYYHBIX MPEICTABICHUN O IPUPOIE.
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4. TemaTuueckni IiiaH o0ueo0pa3oBaTeIbHOI0 Y4eOHOI0 mpeMeTa
TemaTnuecknii miax

OVII.06 Quzuxa
Ha 2023-2024 y4yeOHbIH roa
I'pynma 1-9
ITpodeccust: 23.01.06 Mawunucm 0oporicHbIX U CMPOUMENbHbIX MAUUH
Obs3aTenbHas yyeOHas
Ne Maxkcuma Bueay Harpyska
n/ HaunmenoBanue pa3aejioB U TeEM JIpHad JAMT. B TOM 4YHuCJIE
yuyeOHast BCEro
n HArpy3Ka cam. sausrmii | 120 1p. K/
pao. pad. | 3aH-71 P
1 cemecmp 51/17* 51/17* | 6 1
Pa3jnen 1. ®usuka 1 METOIBI HAYYHOTO O3HAHUS 2 2
Paznen 2. Mexanuka 20/6* 20/6* 3
1 | Kunemaruka 6/2* 6/2*
2 | Nunamuka 8/2* 8/2* 1
3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6/2* 6/2* 2
Pa3nen 3. Monekynspras pusuka. TepmonnHamuka. 10/3* 10/3* 2
1 | OCHOBBI MOJICKYJISIPHO-KUHETHICCKOU TCOPUHU 5/1* 5/1* 2
OCHOBBI TEPMOTUHAMHKH 3/1* 3/1*
3 ArperatHble cocTOsHUs BeliecTBa. Pa3oBble o[1% o/1%
nepexo bl
Paznen 4. DiekTpoauHaMuKa 19/8* 19/8* 1 1
1 | DnekTpocraTrka 7/3* 7/3*
5 [TocTosiHHBINM dNEeKTpUYeCKHd TOK. TOKH B 8/3* 8/3* 1
pasIMYHBIX Cpeaax
3 MarnutHoe noJe, AJIEKTPOMAarHUTHAS 4% 4/0% 1
WHTYKIHST
2 cemecmp 66/8* 12 54/8* 3
3 MarnuTtHoe noJe, 3JIEKTPOMArHUTHAsI 8 9 5 1
WHTYKITHSI
Pa3aen 5. Konebanust 1 BOJIHBI 27/6* 6 21/6*
1 MexaHunueckue KoJIeOaHuUs u 9/2* 9 2%
9JIEKTPOMArHUTHBIC KOJIeOaHHsI
9 MexaHu4ecKue  BOJIHBL. DJIEKTPOMArHUTHbBIE 8/o* 9 6/2%
BOJTHBL.
3 | Onruka 10/2* 2 8/2* 2
Paznent. OcHoBBI CIeLUaIbHON TEOpUU 5 2
OTHOCHUTEIIEHOCTH
Pa3nen 7. KBantoBas ¢usuka 12/2* 2 10/2*
1 | DyeMeHThI KBaHTOBOMW ONTHKH 2/1* 2/1*
2 | CtpoeHue aroma 3 1 2
3 | AToMHOE s1Ipo 7/1* 1 6/1*
Paznen 8. DiemMeHTHI aCTPOHOMHH U aCTPOPUZHKHU 7 2 5)
Koncynbranuu 4 4
DK3aMeH 6 6
Hroro 3a 1 kype 117/25* 12 105/25*%| 9

3aunamus ¢ npogeccuoHanbHOU HaNPagIeHHOCMbI0 NoOMeyeHbl *
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5. TemaTn4yeckoe miaHnpoBaHue 001meodpa3zoBaTebHOro yueonoro npeamera OYIL.06 ®@uzuka

HaunMmeHoBaHue
pa3aesioB U TeM

Coaepxxanne y4e0HOro MaTepuana, JadopaTopHble padoThl U NMPaKTHYeCKHe
3aHSATHS, BHeAyIUTOPHAsI CAMOCTOSITeJIbHAsI padoTa CTY/ICHTOB

O0neM yacoB

Konsl ¢opmupyembix o0mmx u
npogdeccuoHaATbHbIX KOMIIETeHIH i

1

2

3

4

Paznen 1. Pusuka U MeTOIbI HAYYHOT O MMO3HAHUSA

2

Conep:xanue yueOHOro MaTepuaJia

2

®dusuka — QyHAaAMEHTaNbHAsS Hayka O NpUPOJC. ECTeCTBEHHOHAYYHBIH METOJ]
MO3HAHUS, €r0 BO3MOXKHOCTH W TPaHUIIBI MPUMEHUMOCTH. [loHsATHE O (H3HUecKoit
KapTHHE MUpa. 3HaUeHUE PU3UKH MPHU OCBOCHHUH MTPOdecCHu

OK 02, OK 05, OK 04
[1K21, TIK 24, [1IK 23

Pa3nen 2. MexaHuka

20/6*

Tema 1. Kunematuka

Conep:xanue yueOHOro MaTepuaJia

6/2*

Mexanunueckoe nuxkenue. [lepememenue. Ilyte. Ckopocts. PaBHOMEpHOE
OPSIMOJIMHEMHOE ABM)KEHUE. Y CKOpeHue. PaBHONEpeMeHHOE NpSIMOIUHENHOE
JBHKCHHUE

CBoboaHoe nanenue. PaBHOyCKOpeHHOE IBHKEeHHE. PaBHOMEpHOE IBIKEHHUE 110
OKpyXHOCTH* BpamatensHoe ABIKEHUE®

OK 01, OK 02, OK 05, OK 04
OK 07,1IK 2.4, TIK 21

Tema 2. Jlunamuka

Conep:xanue y4eOHOro MaTepuaJia

7/2*

Cuna. Macca. 3akonsl Heiotona. HeprmansHeie cuctemsl otcuéra. [Ipuanmmn
OTHOCUTEIBHOCTU. 3aKOH BCEMUPHOro TAroreHus. Cuina tsoxectd. Bec. HeBecomocTs
Cuna ynpyroctu. 3akoH ['yka* CHITBI TpeHUS TIOKOS M CKOJIBKEeHUs* MOMEHT CHII.

Y ciioBUs paBHOBECHS TBEPAOTO TeJIA

OK 01, OK 02, OK 05, OK 04
OK 07, TTIK21, TTK 24, TIK 23

JlaGopaTopHble padoThI

1. HUccrienoBanue AqBIKEHNS TeJA IO/ IEACTBUEM IIOCTOSIHHOM CHIIBI

OK 01, OK 02, OK 04, OK 07
[1K21, TIK 24, [IK 25

Tema 3. 3aKOHEBI
COXpaHEHUS B MEXAHHUKE

Copaepxanne yueOHOr0 MaTepHaJia

4/2*

Wmnynsc Ten. 3akoH coxpaHeHHs uUMIynbca. PeakTuBHOe nBmxeHue. PaGora cui.
MormaocTs. DHeprus* KuneTnueckast 1 MOTEHIMANBHAS SHEPTHsL. 3aKOH COXPaHEHUS
MEXaHHUYECKONW OHHEPruu. TeXHHUYEeCKHe YCTPOWCTBA, OCHOBAHHBIE Ha 3aKOHAX
COXpaHeHus™

OK 04, OK 07, I1K21, 1K 24, I1K 23

JlaGopaTopHble padoThI

2. 3y4yeHne 3aK0HA COXpaHEHHS UMITYJIbCA U PEAKTUBHOTO JIBHIKEHHSI

3. CoxpaHeHHe MEXaHMUECKOM SHEPIUX NP JBIDKEHHUH Tena TI0/L IEHCTBUEM CHJT TSKECTH U
yIpYyrocTu

OK 01, OK 02, OK 04, OK 07
TIK 24, TIK 21

Paznen 3. Mosekyasipuas ¢pusuka. TepMogunamMmuka

10/3*

Tema 1. OCHOBBI
MOJIEKYJISIPHO-

KUHETHYECKOM TCOpUHU

Conep:xanue yueOHOro MaTepuaJa

3/1*

OCHOBHBIE TIOJIOXKEHHUS MOJEKYJSIPHO-KHHETHYECKOW Teopuu. PasMepsl W Mmacca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe nBmxkenue. Auddysus. Uneanouslii ras. Jasienue
raza.* OCHOBHOE YypaBHEHHE MOJCKYJIIPHO-KHHETUIECKONM TEOPHUH  Ta30B.
Temnepatypa u ee wusMepeHue. TepMoaMHAMHUecKas IIKajda TeMIEpPaTypBHI.
YpaBHEHHE COCTOSIHHS UAEATBHOIO ra3a. 1'a30Bble 3aKOHBI

OK 01, OK 02, OK 03, OK 04

JlabopaTopHbie padoThI

OK 01, OK 02
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4, VIamepeHue BIAKHOCTH BO3AyXa 1

5. HaOmoerye pocta KpHUCTAIIOB U3 PacTBOPa 1
Tema 2. OcHoBsl | CogepxaHue y4edHOro MaTepuaia 3/1* OK 05, OK 07, TIK 24, TIK 23
TEePMOAMHAMUKHI BHyTpenHsisi sHeprusi uaeanbHoro rasa. Pabora u Temora xak (opmbl nepeaadn

SHEpPruu. 3aKOHBI TEPMOJMHAMUKH. TeruioBble nBurarenu. [IpuHIMI WX JACHCTBUS.
KIIJI mBuraTemns. Dxonorudeckue npobdieMbl. OXxpaHa MPUPOILT*

Tema 3. Arperatnasie | ConepxaHue y4eOHOT0o MaTepuasia 2/1* OK 01, OK 02

COCTOSIHUSA BelecTBa. | Mcnapenue u koHaeHcalus. HacblleHH b1 ap U €ro CBOMCTBaA.

Da30BbI€ IEPEXOABI Bnaxxnocth Bozayxa* CtpoeHHe )KUAKOCTEH U TBEPBIX TEl

Pa3zgen 4. DiieKTpoAMHAMHKA 27/8*

Tema 1. Dnexrpocratuka | Conep:kanue yueGHOro MaTepuaja 7/2* OK 03, OK 04, OK 05, OK 06
OnexTpuyeckue 3apsaabl. 3aKOH coXpaHeHUs 3apsia. 3akoH Kynona. DnexkTpuueckoe OK 07, IIK 24, IIK 21

none. HanpsokeHHOCTB aneKTpuyeckoro mnoss. IIpoBoJHUKY B 31€KTpUYECKOM moje. *
Pabora cun snexTpocratudeckoro mond. [lorennman. PazHocts morennmanos. CBa3b
MEXAy HaMpsDKEHHOCTBIO M PAa3sHOCTBIO TIOTEHIMAJIOB 3JIEKTPUUYECKOTO  IOJIS.
JudnekTtpuku B slekTpudeckoM  moje.  Ilomspu3anus  IUAJIEKTPHKOB.
Onextpoémroctb. KormeHcaTope* DHeprus 3apsHKeHHOTO KOHIEHCATopa. DHEpPrHs
NEKTPUIECKOT0 OIS

Tema 2. Ilocrosunslii | Conepskanune y4eGHOro MaTepuaja 7/3* OK 01, OK 02, OK 03, OK 04
AIEKTPUUCCKUI TOK. | YcJ0BHs, HEOOXOUMBIE 1T BOSHUKHOBEHUS U MOCPKAHMS JICKTPHUSCKOTO TOKA. OK 05, OK 06, OK 07

Tokm B  pasmmusbix | Cuma Toka*. 3akoH Oma s yuyactka nemu. DJIC nemu. 3akon Oma Ui TONHOM TIK 24, TIK 23

cpenax nenu* 3akoH Jlxoyms—Jlenna. Pabora W MOIMHOCTH SIEKTPUYECKOTO TOKa™

ONeKTpUYeCcKuil TOK B MeTaiIax™ DNeKTPUUIECKHUI TOK B JIEKTPOJIUTAX. DIEKTPOIIH3.
3akonbl Dapazes. [IpuMeHeHne AIeKTPOIN3a B TEXHUKE. DIEKTPUUECKUN TOK B ra3zax
n Bakyyme. MoHmzanms raza. Bumpl razoBeix paspsgoB. llonstme o mna3me.

OnekTpudeckuit TOK B modynpoBoaHukax. CoOCTBEHHas MIPOBOJIUMOCTH

MOJIyPOBOIHUKOB. [10JTyIpOBOHUKOBBIE PUOOPHI

JlabopaTopHbie padoThI 1 OK 02, OK 03, OK 04

6. M3zyuenne 3akoHa Oma Ju1sl y9acTKa 1enu 1 11K 2.4
Tema 3. MaruutHoe | Conepikanue y4eGHOro MaTepuaJja 8/2* OK 02, OK 03, OK 04, OK 05
oJie, 3JIEKTPO- | MarautHoe mosie. BeKTop HHIYKIIMA MarHATHOTO TOJIA. J[eficTBre MarHUTHOTO TTOJIS OK 06, OK 07 TIK21, IIK 24, IIK 23
MarHuTHast MHIYKLIWS Ha TNpPSMOJUHEHHBIM NPOBOAHUK C TOKOM. 3akoH Awmmepa. Cuna Jlopenna.

BzaumoneiictBue TOKOB* MarHuTHBIA HOTOK. MAarHuTHBIE CBOWCTBA  TEIL
OnexktpoMarauTHas wWHAYKIWA. [lpaBuino Jlenma. 3akoH  3JIEKTPOMAarHUTHOM
naaykiun* JJIC waayknmmm. BuxpeBoe snextpudeckoe mojie. CaMOWHIYKITHS.
WNHIyKTUBHOCTB. DHEPrUsi MAarHUTHOTO MOJISL.

OK 02, OK 03, OK 04
K 2.3

JlaGopaTopHble padoThl

7. VI3ydyeHue sSBIeHUS DIIEKTPOMArHUTHON HHAYKITUH
KonTpoabHbie paGoThl

1. DnekTpoarHAMUKa

N

22




BﬂeayzmTopHaﬂ CaAaMOCTOATECJIbHANA paﬁoTa

Pabora co cnoBapém Qopmyn. CocTaBUTh TPE3CHTALMIO WU KPOCCBOPI.
CocraButhb 010K cxemy. CocTaBUTh TECTOBOE 3a{aHKe. 3aOJHUTH TaOJIHILY.

OK 02, OK 03, OK 04

Paznen 5. Kosied0anus v BOJHBI

2716*

Tema 1. Mexanndeckue

Coaep:kanue y4e0HOro MaTepHaJa

7/2*

KoJse0aHus.
DJIeKTPOMArHUTHBIC
Kosebaums

Konebarensnoe neuxenue. [lapMonuueckue konebanus. CBOOOIHBIC MEXaHUUSCKUE
KojeOaHus. AMIUTUTYJa, TepHoj, YacToTa, (asa koyebanuil. CBOOOIHBIC
3NEeKTpOMarHuTHeIe Konebanus. [IpeBpamienne sHeprun B KojaebaTeNbHOM KOHTYpE.
[Tepron cBOOOMHBIX AICKTPOMATrHUTHBIX KoneOaHuU. IlepeMeHHBIH AIeKTPHUICCKII
tok* ['eHeparop mepemeHHOro Toka. Tpanchopmaroper® [lomyuenue, nepenaya u
pacnpeziesieHie AIeKTPOIHEPTHI

OK 01, OK 02, OK 03, OK 04
OK 05, OK 06, OK 07
I1K21, TIK 24

BHeayauTopHasi camocTosiTesibHasi pabora

PaGora co cnoBapém ¢opmyn. CocTaBUTh NPE3CHTALMIO WU KPOCCBOPI.
CocraButhb 010K cxemy. CocTaBUTh TECTOBOE 3aIaHKe. 3aTOJHUTH TaOIHILy.

OK 02, OK 03, OK 04

Tema 2. Mexanndeckue

Conep:kanue y4eOHOro MmaTepuasa

6/2*

BOJIHBI.
ONEeKTPOMAarHUTHBIE
BOJIHBI

[lomepeynble ¥ MPOAONBHBIC BOJIHBL. XapaKTepUCTUKW BOJHBL. MHTepdepeHius
BonH. [loHsTe o audpakuuu BoiH. 3BYKOBBIE BOJIHBI® VYIIBTpa3ByK H €ro
NpUMEHEHHEe.  OJEKTPOMarHUTHOE  MOJe  Kak  OCcOoObld  BHUA  MaTepuu.
OnekTpoMarHuTHeIe BONHBI. M300perenne pamamo A. C. IlomomeiM. [loHsiTHE O
paanocBszy. IlpruMeHeHne IeKTpOMarHUTHBIX BOJIH

OK 02, OK 03
MK 21, TIK 23

BHeayauTopHasi camocTosiTeibHAast padora

Pabora co cnoBapém Qopmyn. CocTaBUTh TPE3EHTALUIO WA KPOCCBOPI.
CocraBuTh 0JIOK cxeMy. CocTaBUTh TECTOBOE 3aJaHKe. 3allOJIHUTh TaOIHILy.

OK 02, OK 03, OK 04

Tema 3. OnTuka

Copepxanne yueOHOr0 MaTepHaJIa

6/2*

CKOpOCTh pacmlpoCTpaHEHHUs] CBETa. 3aKOHbI OTPAXEHUS M IpesloMJIeHusi cBera*
[MonHoe otpaxkenue. JIunzbl. ['n1a3 kak ontuueckas cucrema. OnTuiyeckue npruoOopsL.
BonHoBeie cBoiicTBa cBeta. HTepdepeHius cBera. KorepeHTHOCTh CBETOBBIX JIyuei.
Hcnonb3oBanne wuHTEpepeHUMH B Hayke U TexHuke. Judpakuus caera.
Hudpaxnronnas pemerka. [lonspuzanus nonepedHbix BosH. [lonspusanusi ceera.
HBoiinoe nyuenpenomnenue. [lonspounsl. Jlucnepcus

OK 05, OK 06, OK 07
[1K21, TIK 24

JlabopaTopHbie padoThI

8. OnpeaeneHI/Ie ToKa3aTeJrs MpeJIOMJICHUS CTCKJIA

9. M3ydenue uaTepdepeHIMy 1 JUQpaKIiy CBeTa

OK 05, OK 06, OK 07

BHeaynuTopHasi caMocTosiTeIbHAsi padoTa

NI IFIN

Pabota co cioBapém dopmyn. CocTaBUTh MPE3eHTANNIO WKW KpoccBopA. CoCcTaBUTh
0110k cxemy. COCTaBHTh TECTOBOE 3aJIJaHUE. 3aIOIIHUTh TAOJIHITY

OK 02, OK 03, OK 04

Pa3nen 6. OcHoBBI cienu

aJIbHOM TEOPUU OTHOCUTECJIBbHOCTH

N

Conep:xanue y4eOHOro MaTepuasia

WNuBapraHTHOCTD MOIYNsI CKOPOCTH cBeTa B BakyyMme. lloctymarer DifHIITeiHa.

HpOCTpaHCTBO U BpCMiA CHCLIPIaJIBHOfI TCOPHUHU OTHOCHUTCIILHOCTH. CBs3b MacChl U

OK 01, OK 02, OK 03
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| SHEPTUH CBOOOJTHOM YaCTHUITBI. DHEPTHS TTOKOSI

Paznen 7. KBanToBasi pusnka

12/2*

Tema 1. DIeMEHTHI
KBAHTOBOU ONTUKU

Coaep:xanue y4e0HOro MaTepHaJa

2/1*

Buemnuit  ¢orosnekrpuueckuii  3ddexr. Buyrpennuit  ¢dorosddexr. Tumbr
¢dorosnemenToB.* JlaBnenue cBeta. [loHsATHE O KOPIYCKYJISIPHO- BOJIHOBOM TpUpoOAe
CBETa.

OK 01, OK 02, OK 03
[1K21, TIK 24

Tema 2. Ctpoenne aToma

Coaep:xkanue yue0HOr0 MaTepHaJa

2/1*

Pa3BuTue B3rnsgoB Ha CTpoeHHE BemiecTBa. SlpepHas moaenb atoma. OMBITEL O.
Pesepdopna. [loctynatel bopa. Bujs! uznydenuii u ciekTpop™

OK 02, OK 03, OK 04
K 2.1

BHeayauTopHasi camocTosiTeIbHasi padoTa

Tabnauua osnemeHTapHbIX yacTHl. COCTaBHTh MPE3CHTALMIO WM  KPOCCBOD/.
CocraButh (uznieckoe gomuHo. Pabota co croBapém Gopmyi

OK 02, OK 03, OK 04

Tema 3. ATomHOE S1pO

Conep:xanue yueOHOro MaTepuaJia

6/1*

Crpoenue aToMHOro sipa. M3oromnel. DHeprus cBs3u Aapa. PannoakTuBHOCTE. Bubl
PaOUOAKTUBHBIX W3IyYCHUU. SImepHble peakuuu. OJIEMEHTAPHbIE YacCTHULBL
TepmosinepHble peakumu. A nepHelid peakrop. LlenHble sepHble peakliyu.

OK 01, OK 02, OK 03
IIK 2.3

BHeayuTopHasi caMmocTosiTeIbHAst padoTa

Tabmuma osneMeHTapHBIX dYacThl. COCTaBHTh TPE3CHTAIMIO WM KPOCCBOP/.
CocTtaButs (hu3mdeckoe JoMuHO. PaboTa co criioBapém dopmyn

OK 01, OK 02, OK 03

Paszgen 8. DaemMeHTHI acT

POHOMUH H ACTPOPUINKH

Cojeprkanue yueOHOTO MaTrepuasa

Crpoenue u pazsutue Beenennoil. Hama 3Be3gnast cucrema — lNanaktuka. pyrue
ranakTuky. CtpoeHue u npoucxoxaenue ['anaktuk. CTpoeHHEe COTHEYHON CHCTEMBI.
[Tpoucxoxnenue conmneunoi cucteMsbl. Ctpoenne Comnaima. DHeprust ConHIIa U 3BE3]T.
OBoumonyst 3837

OK 01, OK 02, OK 03

BHeayauTopHasi camocTosiTeIbHAsA padoTa

CocraBuTh Mpe3eHTalM0 WiIH KpoccBopA. CocTaBuTh (PHU3MYECKOE JTOMHUHO.
3anosHUTh TaOIUITY

OK 01, OK 02, OK 03

KoHncyabTanmu

IIpoMe:kyTOUHAs1 aTTecTanus B popme IK3aMeHa

(o}

Ypoxu ¢ npogpeccuonanvroii nanpagnennocmoio nomeuensl *
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6. TpeGoBaHus K YCJI0BHSIM peajin3aliy NpenoJaBaHus 001meodpa3oBaTebHOI0

y4eOHOro npeamera
Cneunaju3upoBaHHas Medeib U CHCTEMbI XpPaHEeHHU s

OcHoBHOE 000py10BaHMeE

1.

CoNoOk~WDN

10.
11.

12.

13.

Jlocka knaccHas/PenbcoBass cucreMa € KIACCHOM W HMHTEPAKTHBHOW JIOCKOM
(mporpammHOe oOecredeHne, MPOeKTOp, KPEIIeHHUs B KOMIUIEKTE)/MHTEPaKTUBHOMN
MaHeNbIo (MPorpaMMHOE 00ecIieueHre B KOMIIJIEKTE)

CroJt ¢ sImMKaMu 71 XpaHEeHUs/TyMOon

Kpecno oducnHoe

[xad m1s XpaHeHHUs y4eOHBIX TOCOOMH

Jlocka npoOxoBasi/Jlocka MAarHUTHO-MapKepHas

Cucrema (yCTpOMCTBO) [1Jisi 3aTEMHEHUS OKOH

CTo1 yuYeHUYEeCKHil, peryJIMpyeMbIil IO BBICOTE

Cryn y4eHUYEeCKHil, peryJIMpyEMBIi IO BBICOTE

Tymb6a nnst tabmun mon aocky/lllkad mans xpaneHus TaOiui U riakaToB/CucreMa
XpaHEHUs U AEMOHCTpAIH TaOIHI] U MJIaKaTOB

Croun 1abopaTopHbIi JEMOHCTPAIIMOHHBIN C HaJICTPOUKON

Ctron nabopaTOpHBIA  JAEMOHCTPAIIMOHHBIA C  SJIEKTPUYECKHUMHU  PO3ETKAMU,
aBTOMAaTaMM aBapUHHOTO OTKIIIOUEHUS TOKa

Croyl y4eHUYECKHH, pErylupyeMblii IO BBICOTE ANeKTpUuUIMpoBaHHbIN/CTOIN
YUYEHUUYECKUH, PpEryJupyeMblii 1O BbIcOTE (IMpUOOpeTaeTcss TMpu  HATUYHU
MOTOJOYHOM CUCTEMBI 3JIEKTPOCHAOKEHUS)

Oruerymmurenb

Jlono/iHUTE/IbHOE BADUATHBHOE 000py10BaHHUE

1.
2.

Croiiku ans xpanenus ['MMA-nabopatopuit
OnaumyapT ¢ MArHUTHO-MApPKEPHOUN TOCKON

Texuuueckue cpeacraa

OcHoBHoOe 00Opy10BaHMe

1.

2.
3.
4

CereBoit GuIbTp

JlokymeHT-Kamepa

MHoOropyHKIMOHaIbHOE YCTPOUCTBO/IPUHTED

WNHTEepakTUBHBIM ~ NpOrpaMMHO-alMNapaTHbIi ~ KOMIUIEKC ~ MOOWJIBHBIM WU
CTallMOHAPHBIA  (MporpaMMHOe  oOecliedeHue, MPOEKTOp,  KpeIuieHHe B
koMmIuiekTe)/PenbcoBasi cucteMa € KJIacCHOM W MHTEPAKTHUBHOW  JOCKOMU
(mporpamMMHOe oOecriedeHue, MPOeKTOp, KperuieHne B KOMIUIEKTE)/MHTePaKTUBHOMN
naHesnpio (MporpaMMHOE 0OecTiedeHne B KOMIUIEKTE)

[lepconanpHbIil KOMIIBIOTEP € Tepuepuein/HoyTOYK (JUIEH3HOHHOE MPOTrpaMMHOE
oOecreyeHre, 00Opa30BaTENbHbI KOHTEHT M CHCTEMa 3allMThl OT BPEIOHOCHOMN
uHboOpMaIK, TporpaMMHOe of0ecrmeueHne Uit UUdpoBOM Jaboparopuu, C
BO3MO’KHOCTBIO OHJIAH-0ITPOCa)

Cucrema 311eKTpocHa0KEeHUs TOTOJI0YHAs

JlaGopaTopHo-TexXHOJIOrnYecKoe 000pyaoBanue (JiabopaTopHoe 000py/10BaHue,

npudopbl, HA00PHI AJIs1 IKCIIEPUMEHTA, HHCTPYMEHTHI)

OcHoBHOe 00opyAOBaHNe

1.

[udposas mabopaTopust Mo GU3UKE AT YIUTEISA

25



[udposas mabopaTopust Mo GU3UKE A yICHUKA

Becel TexHn4eckue ¢ pasHoBecaMu

Kommekt a5 1abopaTOpHOTo NpakTUKyMa 110 ONTHKE

KommuiekT asst 1abopaTopHOro nNpakTUKyMa o MEXaHUKE

Kommiexkt pans  m1abopaTopHOro MpakTUKyMa IO MOJIEKYJSpHOW (Qu3NKe U
TEPMOJAMHAMUKHU

KomruiekT asis 1abopaTopHOro MpakTUKyMa Mo 3JIEKTPUUYECTBY (C TEHEPATOPOM)
Kommekt amsi m3ydeHuss BO30OHOBISIEMBIX HCTOYHHUKOB JHEPrHH (COTHEUHOM,
BETPOBOW HHEPruM, OMOJIOTMYECKOW, MEXaHMYECKOH M TEepPMORJIEKTPHUECKOM
SHEPTECTHKH)

9. Ammepmerp n1abopaTOpHEIi

10. BompT™eTp nabopaTopHBIiA

11.KonopumeTtp ¢ HaOOpOM KaIOPUMETPUICCKUX TEI

12. TepmomeTp 1abOpaTOPHEIiA

13. Kommekt ['MA-ntaboparopuii o gpusuke

ok owm

o N

JleMoHCcTpauMOHHOE 000pPy10BaHKHE U IPUOOPBI
JlonoJiHUTeIbHOE BADHATHBHOE 000pPy/10BaHUE
1. Kommuekr ais M3y4eHHsT OCHOB MEXAHHMKH, I[HEBMATHKH U BO300HOBISEMBIX
HMCTOYHUKOB SHEPIUHU
bapomeTp-anepony
biiox nutanus perynupyemslii
Be6-kamepa Ha MOJIBUKHOM IITATHUBE
Buneokxamepa nsst paboThl ¢ ONITUYECKUMH TPUOOpPaAMHU
['enepaTop 3ByKOBOM
['urpometp (rcuxpomerp)
['py3 HabopHBIH
JluHaMOMeTp 1€MOHCTPALIMOHHBIH
10 KoMmuiekT nocyapl AEMOHCTPALIMOHHOM ¢ MPUHAAJIEAKHOCTIMU
11.MaHOMETp KUIKOCTHOM IEMOHCTPALIMOHHBII
12.Metp 1eMOHCTPAIIMOHHBIH
13. MuKpOCKOIT JEMOHCTPAIIMOHHBII
14.Hacoc BakyymHblii KoMoBckoro
15. Cronuk noabeMHBIN
16.1lITaTuB 1eMOHCTPALIMOHHBIN PU3NUECKUI
17.OnexTporutka
JleMoHcTpauMoHHbIe NPpUOOPHI. MexaHuKa
HaGop neMoHCTpanmoHHbII 10 MEXaHUYECKUM SIBJICHUSIM
Habop neMOHCTpallMOHHBIN 0 AMHAMUKE BPAIlaTeIbHOTO JTBUKEHUS
HaGop neMoHCTpalMOHHBIH 0 MEXaHHYECKUM KOJICOaHHUSIM
Habop neMoHCTpanmoHHbIN BOJHOBBIX SIBIICHUIM
Benepko Apxumena
Mastauk Makcseia
HaGop ten paBHOTO 00bEMa
Habop Ten paBHOI Macchbl
[Tpubop st teMoHCTpauK aTMOCHEPHOTO JTaBICHUS
10 [Tpr3Ma HaKJIOHSIOIIASICS C OTBECOM

CoNORLDN

CoNoOR~LNE
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11.Ppryar 7eMOHCTPAILIMOHHBIN
12.Cocynpl cooOmaromuecs
13.CrakaH OTIMBHON JE€MOHCTPALIMOHHBIN
14. TpyOka HproToHa
15.1llap [Mackans
JeMoHcTpauoHHbie NpuOopsl. MosiekyasipHas pu3nka

1.
2
3.
4.
)

6.

HaGop neMoHCcTpanmoHHbIN M0 MOJEKYJISIPHOUN (PU3HKE U TEIJIOBBIM SIBIICHUSIM
HaGop neMoHcTpamoHHbIN 10 Ta30BbIM 3aKOHAM

Habop xanumispon

TpyOxa A JeMOHCTpAIIUU KOHBEKIIMU B KUJKOCTH

HunuHapsl CBUHIIOBBIE CO CTPYTOM

[Tap ¢ xoapLOM

I[eMOHCTpaHHOHHLIe npnﬁopbl. SﬂeKTPOHHHaMHKa H 3BYKOBLI€ BOJIHBI

agrwONDE

© o~

BBICOKOBOIBTHBIN HCTOYHUK

['enepatop Bau-ge-I'paada

Jozumetp

KamepTOoHBI Ha PE30HAHCHBIX SIIMKAX

Kommiekt mnpubGopoB W TOPUHAAJICKHOCTEH NI JEMOHCTpAalldd  CBOMCTB
3JIEKTPOMAarHUTHBIX BOJH

Kommuiekt npu6GopoB A u3ydeHus MPUHIUIIOB PaIMoNprUeMa U pauonepeaun
Kommuiekt npoBoioB

Marnut gyroo0pa3Hbii

Marsut nosocoBoOi AEMOHCTPALIMOHHBIN

10 Marmmmna snextpodopHas
11. MasTHUK 3JI€eKTPOCTATUYECKUN
12.Habop 1o u3y4yeHnto MarHuTHOTO MO 3eMJIu
13.Habop n1eMOHCTpallMOHHBIHN 10 MATHUTHOMY ITOJIIO KOJIBIIEBBIX TOKOB
14.HabGop neMoHCTpalmOHHBIN MO MOIYIPOBOJHUKAM
15.HabGop neMoHCTpanMoHHbIN IO MOCTOSHHOMY TOKY
16.HaGop neMoHCTpaIMOHHBIN MO AIEKTPHUECKOMY TOKY B BaKyyMe
17.HaGop neMOHCTpaIMOHHBIN IO AIEKTPOJUHAMUKE
18.Habop m1st ieMOHCTpallMi MAaTHUTHBIX TOJICH
19.Habop 1uist 1eMOHCTpaluy ANEKTPUUECKUX MOJIeH
20. Tpanchopmarop yueOHbIH
21.Tlanouka CTEKIISTHHAsS
22.Tlanouka 200HUTOBAS
23.TIpubop Jlenna
24.CTpenky MarHUTHbIE Ha IITaTHBAX
25.CynrtaH 3JIeKTpOCTaTHUECKHM
26.11ITaTHBBI U30TUPYIOLTHE
27.D5eKTpOMarauT pa3oopHbIit
JleMOHCTpauMOHHbIe NPUOOPBI. ONTHKA U KBaHTOBasi puznka

1.

2
3.
4.
5

HaGop neMoHCTpaIimoHHBIN 0 T€OMETPUIECKON ONTHKE
Halop neMoHCTpanmoHHBII 0 BOJTHOBOM ONTHKE
CriekTpockon IByXTpyOHBII

Habop cniekTpaiibHbIX TPYOOK C HCTOYHMKOM MUTAHUS
YcranoBka s uzydenus porodddexra
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6. HabGop meMoHCTpaIllmOHHBII 1O ONpeIeTIeHUI0 MOCTOssHHOM [Litanka
JleMOHCTPpaUMOHHBbIE Y4eOHO-HATJISI/IHbIE 0CO0HSI

1.
2.
3.

Kommekt HariasiAHbIX NOcOOUi 71t TOCTOSIHHOTO MCIIOJIb30BAHUS
Kommuiekt noptperoB i odpopMiieHUs: KabuHeTa
KoMIIeKT 1eMOHCTpalMOHHBIX Y4€OHBIX Ta0JINLL

OobopynoBanue Ja00pPaAHTCKON KaOMHeTa (PU3UKH

OcHoBHOE 000py0BaHME

CoNoO~WNE

Crout ¢ IMKaMu JJ1s1 XpaHEeHUs/TyMOoH

Kpecno oducHoe

Cton nabopaTopHbIil MOSUHBIN

CymmibHas naHenb s TIOCYIbI

[xad m1s XpaHeHUs y4eOHBIX TOCOOUH

[kad nns xpaHeHus: NOCYAbl/TIPUOOPOB
JlaGopaHTckuit cTON

Cryn 1abopaTopHbId, peryIupyeMblil 1o BBICOTE
Cucrema xpaHeHus TaOJIUIL U TJIAKATOB

JJIeKTPOHHBIE CPeCTBA 00yUeHUSs

OcHoBHoOe 000py10BaHHE

1.

w

DnekTpoHHbIE cpenicTBa oOydeHus/ UuTepakTuBHbie mocoous/OHnaitH-KypcHI (110
MpeAMETHOM 001aCTH)

KomruiekT yueOHbIX BHACO(PMIBMOB (TI0 TPeIMETHON 00J1aCTH)

KomruiekT uepTesxxHOro 060py10BaHus ¥ MPUCIIOCOOTICHHIMA

[TnaHmeTHBIN KOMIBIOTED (JTUIEH3MOHHOE MPOrPaMMHOE O0ecieueHue,
o0Opa3oBaTeNbHbIN KOHTEHT, CUCTEMA 3aIlUThl OT BPEIOHOCHON HH(pOpMaIUN)
[Mudposas nabopaTopus Ui y9€HUKA

JleMOHCTPpaUMOHHBbIE Y4eOHO-HATJISIIHbIE 10CO0OHSs

OcHoBHOe 000Opy10BaHHE

1.
2.

Habop npo3padyHbIX TeOMETPUUECKHUX TEJ C CEYCHUAMU
CrnoBapu, cripaBOYHUKH, SHIUKIONEUS (TI0 MPeAMETHOM 001acTh)

NudpopmannonHoe odecneyeHue
OcHoBHas JuTEpaTypa

1. Msxkumes I'.5. ®uzuka. 10 kmacc. ba3oBelit u yrinyonéHHbI ypOBHH : YUeOHHK /

I'S. Msakumes, b.b. byxosnes, H.H. Cotckuii; moa. pea. H.A. IlappentreBa —
Mocksa : Ilpocemenue, 2023. — 433 c. — ISBN 978-5-09-107706-3. — URL:
https://book.ru/book/951380 (mata oOpamenus: 06.10.2023). — Tekct
JIIEKTPOHHBIM.

Mskumies I'.51. ®usuka. 11 knacc. ba3oBblil u yrinyOnéHHeli ypoBHH @ Y4eOHUK /
I'.A. Msakumes, b.b. byxosues, B.M. Yapyrun; noa. pea. H.A. IlappentreBa —
Mocksa : Ilpocsemenue, 2023. — 440 c¢. — ISBN 978-5-09-107587-8. — URL:
https://book.ru/book/951376  (mara obpamenus: 06.10.2023). — Tekcr
JIIEKTPOHHBIM.

Mskumes, I'.5.. ®usuka. 10 kmacc 6a3oBbiii : YueOuuk / I'.5l. Mskumes, M.A.
[Terposa, C.B. CrenanoB — Mockaa : [IpocBemenue, 2022. — 402 ¢. — ISBN 978-
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A

9.

10.
11.
12,
13.
14,

5-09-099515-3. — URL: https://book.ru/book/951266 (mara oOpamieHus:
06.10.2023). — TekcT : 3JeKTPOHHBI.

Mskumes, I'.5.. ®usuka. 11 kmacc 6a3oBbiii : YueOuuk / I'.5l. Mskumes, M.A.
[Terposa, O.C. YromsaukoB — Mocksa : IIpocBemenue, 2022. — 482 c. — ISBN
978-5-09-099516-0. — URL: https://book.ru/book/951267 (mara oOpamieHus:
06.10.2023). — TeKCT : 3JICKTPOHHBIH.

3.KacesaoB B.A. ®uszuka 10 OOmecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
"IIPODA"; AkumonepHoe obmectBo "M3narensctBo "[IpocBemenne”, 2020.

4 KacbstHoB B.A. ®usmka 11 OOIEcCTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTHIO
"IIPODA"; AknnonepHoe obmiectBo "M3narensctBo "[Ipocsemenue", 2020.

JlonoJIHUTEJIbHAS JIMTEpaTypa
JmutpueBa B.®. ®usuka ajs npodeccuii U CenHuaIbHOCTEH TEXHUUECKOTO
npoduis: yaeOHuK.- M.: Akanemus, 2021.
Poanonos B.H. ®usuka: yueObnoe nocodue mist CI10.- M.: FOpaiit, 2022.
Hmutpuesa B.®D. ®uzuka s npodeccuil U cCueualbHOCTEN TEXHUYECKOTO
npoduis: yaeOHuK.- M.: Akanemus, 2022.
JJIeKTPOHHBbIE 00pa30BaTe/IbHbIC PECypPChI

HmutpueBa B.®D. ®dusuka g npodeccuit M CHEUANTBHOCTEH TEXHUYECKOTO
npodpuns / B.®. JImurpueBa: COopHuk 3amay.- M.: Akagemus, 2021.-
[DneKTpOHHBIN yueOHHK]
JmutpueBa B.®. ®wusuka namus mpodeccuid W CINENHAIBHOCTEH TEXHUYECKOTO
npoduns / B.®. Imutpuea: Konrponbhbie marepuansl.- M.: Axkanemus, 2019.-
[DneKTpOHHBIN YUeOHHUK |
JmutpueBa B.®D. ®dusuka i npodeccuii U CrenuanbHOCTEH TEXHUYECKOTO
npoduis: yueOHuK.- M.: Axanemus, 2021.
https://drive.google.com/file/d/0B5-hqA684dKY QldGdzdsUOJHZVE/view
. Pomuonor B.H. ®usuka: yuebnoe mocodbue aist CI10.- M.: FOpaiit, 22.
https://aldebaran.ru/author/nikolaevich_rodionov_vasiliyi/kniga_fizika_2 e izd_ispr

i_dop_uchebnoe_posob/
IIpezenTtanuu o 165 temam.
MynbeTuMeauitHbie 00yJaromnye nporpamMmmbi:
Otkpsitas pusuka (14. u 24.)
®usuka 10(6udnuorexa Kupunna u Medonus)
®duzuka 11(6udanorexa Kupumna u Medomust)
Opomonus (1, 2, 3, 4uactn)
buoduzuka u HTII (1 u 24.)
®dwuzuka 10-11x71.:351€KTPOHHOE TIPUIIOKEHHE K yueOHUKy Msikumiea, 5. u ap.

TpeGoBaHusi K neJarorn4ecKuM padboTHUKaM

Briciee mpodeccuonanbHOoe 00pa3oBaHHE WM cpenHee MpodeccuoHaIbHOe

o0Opa3oBaHue MO HANPABJICHUIO MOATOTOBKHU "OOpa3oBaHue W negaroruka’ mwid B 001acTH,
COOTBETCTBYIOIICH MpEIojgaBacMOMy MpeaMeTy, 0e3 NpeabsABICHUS TPEOOBAHUN K CTaXy
paboThl MO0 BhICIIee MpodecCuoHaTbHOE 00pa30oBaHUEe WM CpelHee MpodecCHoHaIbHOE
oOpa3oBaHuE U JOMOJHUTEIbHOE NpodeccCHOHANTbHOE OOpa30BaHHWE IO HAIMPABICHHUIO
JESITETLHOCTH B 00pa30BaTEIbHOM YUPEXKICHUU O3 MPEAbSBICHHS TPEOOBAHUN K CTaxy
padoTHL.
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7. KOHTPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHHUS 00111€00pPa30BaATEJIbHOI0 Y4e0HOI0 peaMeTa

KoHTposib M omeHKa pe3ylbTaTOB OCBOCHUS OOIIECOOPa30BATENBHOTO YY4EOHOrO MpPEAMETa PACKPBIBAIOTCS Yepe3 JUCIMILIMHAPHBIC PE3YJIbTAThl, HAIPaBICHHBIC Ha
(hopMupoBaHue 00mMKX 1 PO ECCHOHATFHBIX KOMIIETEHITHH 0 pa3JiesiaM ¥ TeMaM cofiepKaHus yaeOHOTo MaTepHrana.

Oo6urue / npodeccuoHaJIbHbIE

Ilenaroruyeckue TeXHOJOTHH / aKTHBHBIE

Paznen / Ne ypoka THun oeHOYHBIX MEepONPUATHIH
KOMIIETeHIIH (¢opMBbI M MeTOIBI 00YUEHUS
OK 01. Bri6uparth criocoObl perieHus Ilenaroruyeckue TeXHOJIOTHH: YcTHbll onpoc
3amaq podeCCHOHATTEHOM P2, tema 3.1 JTUIHOCTHO-OPUCHTHPOBAHHEIC, IIpakTrdeckue padoOThI
NEeATeTIPHOCTH  TIPUMEHHTENIHHO K P 3, Tema 2.1 nH(OPMaITMOHHO-KOMMYHHUKATHBHBIE PasnoypoBHeBbIe 3a7aHHS
Pa3NUYHBIM KOHTEKCTaM P.7 Temal.l TEXHOJIOTHH, 310pOBbecOeperaroIue KoncnekTs
TEXHOJIOTHH. 3ananus Ha aTopme AKaaeMus
AKTHBHBIE  MeTOAbl  O0y4eHMs:
Oecema, mpe3eHTanms, paboTa € TEKCTOM,
npoOseMHast JeKIHs, IeI0Basi Urpa.
OK 02. Hcnone30BaTh P1 Ilenarorunueckue TEXHOJIOTHH: VYeTHBI onpoc
COBpEMEHHBIE CPENICTBA MOMCKa, P2, tema 2.2 JUYHOCTHO-OPUEHTHUPOBAHHEIE, [IpakTudeckne paboThI
aHanm3a W HMHTEpIpeTauy P2, tema 2.3 UHQOPMAITIOHHO-KOMMYHHUKATHBHBIC PasHoypoBHeBbIC 3a1aHUs
“H(pOpMAIUY, u P 3, rema 3.3 TEXHOJIOTHH, 3JI0pOBhecOeperaroniye @poHTaNBHBIN ONPOC
nH(pOpMAIMOHHEIE TEXHOJIOTUH P 5, Tema 3.1-3 TEXHOJIOTHH. KoHncnekTsr
IUTA BBIIIOJIHEHUS Po6 AKTHBHBIE  MeETOAbLI  O0y4YeHMs: 3anmanus Ha marGopme AkageMus
3a7a4 MpoQecCHOHATBEHON Oecema, mpe3eHTanms, paboTa € TEKCTOM,
JeSITeTIbHOCTH po0JeMHast JISKIMsl, AEJI0Basi Urpa.
OK 03. IInanupoBath P1 Ilenaroruyeckue TeXHOJIOTHH: VYceTHsIl onpoc
pean30BbIBaTh COOCTBEHHOE P2, tema 2.2 JIMYHOCTHO-OPUEHTUPOBAHHBIE, [pakTrndeckne paboThI
npodecCHOHAIBLHOE u P 2, tema 2.3 UHQOPMAITHOHHO-KOMMYHHKATHBHBIE PasnoypoBHeEBBIE 3a1aHMs
JIMYHOCTHOE pasBuTHE, P6 TEXHOJIOTHH, 310pOBbecOeperaromme DpoHTaNBHBIN ONPOC
MPEANPHHUMATEIBCKYIO TEXHOJIOTHH. KoncnekTs
JeSATEIbHOCTD B 3ananus Ha aThopMe AKaeMus
npodeccnoHaIbHON cepe, AKTHBHBIE  MeTOAbI  O0y4YeHHs:
WCIIONB30BaTh 3HaHUS o Oecema, mpes3eHTaums, paboTa C TEKCTOM,
(UHAHCOBOI  TpaMOTHOCTH B npoOIeMHasl.
Pa3IMYHBIX )KU3HEHHBIX CHTYAIHIX
0K 04. OddexTrrHO P1 [enaroruyeckue TEXHOJIOTHU: VYerHblIi onpoc
B3aMMOJICICTBOBaTE W pabOTaTh B P 3, tema 3.1 JIUYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTrnueckue paboTb
KOJIJICKTHBE ¥ KOMaH/Ie P 3, Tema 3.2 WHPOPMAITMOHHO-KOMMYHUKATHBHBIE PasHoypoBHEBEIC 3a1aHUS
P6 TE€XHOJIOTHH, 3710pOBbecOeperaomme ®poHTANTBHBIN ONPOC
TEXHOJIOTHH. KoncnekTs
AKTHBHBIE  MeTOABI  OOYYeHHsI: 3ananus Ha wiaThopMe AKaneMus
Oecema, Tmpe3eHTaIns, paboTa C TEKCTOM,
pobeMHast JISKIHSL,.
OK 06. I[IposBrisaTte  IpaskgaHCKO- P1 [enaroruueckue TEXHOJIOTHU: VYerHbIi onpoc
MMaTPUOTHICCKYIO P4, tema 2.1 JTUYHOCTHO-OPUCHTHPOBAHHEIC, TectupoBanme
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MMO3ULIHIO, JIEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJECHHE Ha OCHOBE
TPAIUIMOHHBIX  OOIIEYETTOBEUECKIX
IICHHOCTCH, B TOM 4YHCIIE C
Y4EeTOM rapMOHHU3ALIUN
MEKHAI[MOHAJIBbHBIX

H MEXPEITUTHO3HBIX
OTHOIICHU, MIPUMEHSTh
CTaHIApTHl  AHTUKOPPYIIIHOHHOTO
ITOBEICHMS

HHPOPMAITUOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTHH, 3II0pOBbecOeperaroIue
TEXHOJIOTHH.

AKTHBHBIE  MeTOAbLI  O0y4YeHMH:
Oecema, Tmpe3eHTaIns, paboTa C TEKCTOM,
MPOOJIEMHAs JICKIIHS, JIeTI0Bas UTpa.

[IpakTryeckue paboTbl
Pa3zHoypoBHEBBIE 3a1aHUSA
DpoHTaNBHBIN ONpoC

KoncnexTs

3ananus Ha aTopme AKaaeMus

OK 07. CopelicTBOBaThH P 3, tema 3.1 Ilemarornueckue TEeXHOJIOTHH: VYerHbI# onpoc
COXpaHEHUIO OKpYy’KaroIien JIMYHOCTHO-OPHUEHTHUPOBAHHEIE, [IpakTrdeckue paboThI
cpensl, pecypcocOepexeHHIO, nH(GOPMALMOHHO-KOMMYHHUKATHBHBIE Pa3zHoypoBHeBbIE 3agaHUs
MPUMEHATh  3HAHUSA 00 TEXHOJIOTHH, 3I0pOBbecOeperaiue KoncnekTsr
W3MCHEHWU  KJIUMaTa, MPHHIMIIGI TEXHOJIOTHH. 3ananus Ha IaTopMe AKaIeMus
OepexKIINBOTO MPOU3BOJICTBA, AKTHBHbIE  MeTOAbl  OOyYeHHs:
3¢ dEKTHBHO NEWCTBOBATH B Oecema, mpe3eHTanus, padoTa C TEKCTOM,
Ype3BbIYaHHBIX CUTYaILIUsIX npoOieMHast JeKIHS.
IIK 2.1. OcymecTBusTh P1 Ilenarornyeckue TEXHOJIOTHH: YerHsIi onpoc
yIIPaBJIEHHE MAIIKUHOM, B TOM P 2, Tema 2.3 JUYHOCTHO-OPUEHTHUPOBAHHEIE, [IpakTudeckne paboThHI
4HCIIe U TIPH BOSHUKHOBEHHH P 1, tema 2.2 UHQOPMAITTOHHO-KOMMYHUKATHBHBIE Pa3noypoBHeEBBIE 3a1aHMs
HEIITATHBIX CHTYALHil. P 3, Tema 3.2 TEXHOJIOTHH. KoncnekTsr
AKTHBHBIE  MeTOAbl  O0y4YeHMS:

Oecema, pabota C TeKCTOM, MpoOIeMHas

JIeKITUS, JISNOBas Urpa.
IIK 2.3. [TpoBOaUTH MOATOTOBKY P1 IMenaroruyeckne TEXHOJIOTHH: YcTHBIN 01Tpoc
K TPAHCIIOPTUPOBKE P 2, Tema 2.4, JUYHOCTHO-OPUEHTHUPOBAHHEIE, [IpakTudeckue paboThI
Pa3IMYHBIMK BHAAMH P 3, tema 3.2 UHQOPMAITHOHHO-KOMMYHHKATHBHBIE Pa3noypoBHEBBIE 3a1aHMs
TpaHCIIOpTa. TEXHOJIOTHH. KoncnekTsr

AKTHBHBIE MeTOAbI  O0y4YeHMS:

Oecema, pabora C TEKCTOM, IPOOJIEMHAas

JIKITUS, JISNOBas Urpa.
IIK 2.4. BuMOTHATE TOPOKHO- P1, Ileparornueckue TEXHOJIOTHH: YcTHbIM onpoc
CTpOUTENBHBIE PAa0OTHI, COOJOas P2, rema 2.4 JMYHOCTHO-OPUEHTUPOBAHHBIE, [IpakTrnueckue padboTb
TEXHUYECKHE TpeOoBaHHA u P 3, tema 3.3 WHPOPMAITMOHHO-KOMMYHUKATHBHBIE Pa3HoypoBHEBBIE 3a1aHMS

0€301acHOCTh MPOU3BOJICTBA

TCXHOJIOTUHA.

AKTHBHBIE  MeTOAbI  O0y4eHMA:
Oecema, pabota C TEKCTOM, MpoOJIeMHAas
JICKITUS, ICIOBas Urpa.

KoHncnekTrl
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