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1. IlosicHUTEIHLHASA 3ANMNCKA

[Tporpamma obmeo6pazoBarensHoro yueoHoro npeamera OVYIIL. 06 dusuka (6a30BbIi ypo-
BEHb) MpEeAHA3HAUYCHA JJI1 U3y4eHUs (PU3UMKHU B MPOPECCHOHATIBHBIX 00pa30BATEIbHBIX OPraHu-
3alMsIX, PEATU3YIOIUX 00pa30BaTEeNbHYI0 IPOrPaMMy CpeIHEero o01iero oopa3oBaHus B Mpese-
JaX OCBOEHHS OCHOBHOHM mpodeccroHabHOM obpazoBaTenpHOM mporpammbl (OITOIT) CIIO nHa
0a3e OCHOBHOTO 00I1Iero oOpa3oBaHUs MPU MOATOTOBKE KBaTU(DUIIMPOBAHHBIX PabOUYUX U CIy-
xamux o npopeccun 43.01.09 Ilosap, konauTep.

[Iporpamma o ®dusuke (6a30BBI ypOBEHb) Ha YPOBHE CpeaHEro oOImero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanibHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJAPTa CPEJI-
Hero obiiero oopazoBanus (rmpukaz MunucrepcTBa obpasoBanus U Hayku Poccuiickoii @enepa-
uu oT 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepansHoii 00pa3oBaTeIbHONW MPOTpaMMOi
cpeanero obmiero oopaszoBanus (mpukaz Munmnpocsenienus Poccun ot 23.11.2022 Ne 1014) u
®I'OC CIIO no npodeccun 43.01.09 IloBap, koHIUTED.

Yuebnsiit mpeamer dusnka BXOAUT B 00111€00pa30BaTEIbHbBIN UK, MOAIUKI 00sS3aTeNb-
HbIe y4eOHbIEC MPEAMETHI U YUTACTCS HA TIEPBOM Kypce 00yUeHUsI.

N3ydenne Gpu3nku Kak HAyKu 0 HanboJiee O0IIUX 3aKOHAX MPUPOIbl BHOCUT CYIIECTBEHHBIN
BKJIaA B (OpMHpOBaHHWE HAydYHOTO MHUPOBO33PEHHSI OyAyMIHX CHEIHATUCTOB. VIMeHHO
¢bu3nuecKre 3aKOHBI JIeKaT B OCHOBE (DYHKIIMOHUPOBAHUS TEXHHUUYECKHX YCTPOWUCTB, CPEIICTB
CBSI3M U Mepeaun YHEPTUH, pabOThI TPAHCIIOPTHBIX CPEACTB U OBITOBBIX TEXHUYECKUX MPUOOPOB.
be3 noHumanus QU3NYECKUX 3aKOHOMEPHOCTEH HEBO3MOXXKHO A(()EKTHUBHOE HCIOIb30BAHUE
NPUMEHSEMOTO Ha  TMPOW3BOACTBE  OOOpYNOBaHWS, PpETyJHMpOBaHHE W  YIpPaBJICHHE
MIPOM3BOJICTBEHHBIMHU TIPOIIECCaMU, COOJIOJICHUE NPaBHJI OXpaHbl Tpyna. CHenuanucT AO0JKEeH
BIQJIETh HE TOJBKO 3HAHUAMHU OOIIUX 3aKOHOMEPHOCTEH MPHUPOABI, HO U YMEHUSIMH
MPOTHO3UPOBATh XOJl (PM3UYECKHUX IMPOIECCOB, PACCUMUTHIBATH MX IMapamMeTphl, MPOCKTUPOBATH
¢u3nyecKre u TEXHUYECKHE CUCTEMBbI, UCIOJIB3YS 3aKOHBI (PU3UKH.

[ToaroroBka KBAM(PHUIIMPOBAHHOTO CHEIUAIKNCTA 00S3aTENBFHO BKIIIOYAaeT POpMUpOBaHUE Y
HETO METO/I0JIOTHYECKUX YMEHU 1 HaBBIKOB, B TOM qrcie
JKCTIEpUMEHTANBHBIX. [lpu BBIMOMHEHHH Ja0OpPaTOPHBIX pPaboT Mo ¢u3MKe oOydaronuecs
OCBavBaIOT IUIAHWPOBAHUE HKCIEPUMEHTA, BBHIOOP M HCHOJIB30BaHHE HEOOXOIMMOIO IJIsi €ro
NpOBeACHUS OOOPYIOBAaHUS, METOJbl TNPOBENEHUS H3MEPEHHH M OO0pabOTKH IOIYYEHHBIX
JAHHBIX, OLIEHKY TOYHOCTH MOJyY€HHOTO Pe3yIbTara.

B mporiecce usyuenusi obmeobpazoBarenbHoro npeamera Ousuka Oynymue CrienuaincTbl
y4arcs WCIOJIb30BaTh MHOTOUYUCIICHHBIE HWCTOYHUKH HMHPOpPMAIUU: TaOIUIbl (PU3NYECKUX
BEIMYWH, TpadUKH 3aBHCHUMOCTEH, JMarpaMMbl COCTOSIHUH, CXEMaTHYeCKHE pPUCYHKH,
DIIEKTPUYECKUE U ONITUYECKUE CXEMBI. DTO TIO3BOJSIET CPOPMHUPOBATH Y 00YHAIONIUXCS KYIbTYPY
paboThI ¢ nH(pOpMAIUEH, TPEICTABICHHON B pPa3HBIX (OPMaxX, YNTATEIBCKYIO KOMIIETEHTHOCTb.

W3ydenune uctopuu pa3BUTHI (PU3UKU ¥ TEXHUKH TOMOTaeT 00yJaromuMcs OHSITh MpOoIiece
dbopMHUpOBaHKS COBPEMEHHOW IMBHIM3AIMU. OJTUMH OCHOBHBIMH (akTOopamMu OOyCIIOBIICHA
HEOOXOAMMOCTh M3Yy4eHHUs! (PU3MKU B CHCTEME CPEIHEro MpoQecCHOHATLHOr0 00pa3oBaHus, €€
POJIb B CTAHOBJICHUU OYTyIINX

KBaJTU(UITMPOBAHHBIX KaJIPOB POCCUICKON YKOHOMHUKH.

OCHOBHBIMH LEJISIMU U3YYCHUsT GU3NUKH B 001IeM 00pa30BaHUH SBIISIOTCS:

e dopMupoBaHUE UHTEPECA U CTPEMIICHHS 00YJAIOIUXCSI K HAYYHOMY U3YYEHHIO TIPUPOJIBI,
pPa3BHUTHE WX HHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e Pa3BuTHE Tpe/CTaBICHUI O HAyYHOM METOJE TO3HaHUS W (HOPMHUPOBAHHE HCCIEIOBA-
TEJIBCKOTO OTHOIICHUSI K OKPY>KAIOIIUM SIBICHUSIM;

e dopMupoBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yJbTaTa H3y4eHHs] OCHOB CTPOCHHUS Ma-
Tepun U PyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

o QopmHUpOBaHHE YMEHHI OOBSICHATH SBJICHUS C MCIOJIb30BaHHEM (DU3MYECKUX 3HAHUU U
HAy4YHBIX JOKa3aTEeIbCTB;



e dopMupoBaHUE MPEACTABICHUNA O PONH (DU3UKHU TSI Pa3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOT .

JlocTikeHue  3TUX  Lened  oOecnednMBaeTcss — pelIeHHeM  CIEYyIoIUX  3agad
B IIpoLiecCe U3YUYEHMsI Kypca (M3HKU Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMUs:

e [IpuoOpereHue cucrteMbl 3HAHMM 00 OOMIMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKIIOYasi MEXaHUKY, MOJIEKYJIIPHYIO (PU3HUKY, FIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U
3JIEMEHTBI aCTPOPU3UKY;

e QopMHpPOBaHNE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS 111 OOBACHEHUS (PU3NUECKUX
SBJICHUU B IPUPOJE U JUISl IPUHATHUS IPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM KU3HH;

e (OcBoeHue crnoco0OB PELICHHsI Pa3IUYHBIX 3a/1a4 C SIBHO 33/1aHHOM (PU3NYECKON MOJIENbIO,
3aJa4, MOoApa3yMeBaIOIIMX CAMOCTOSATENIBHOE CO3AaHne (GU3NYECKOH MOJENH, aJeKBaTHOM ycio-
BUSM 3a/1a4U;

e [loHnmaHue QU3NYECKUX OCHOB U MPUHIUIOB JACUCTBUS TEXHUUYECKUX YCTPOUCTB M TEX-
HOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIYIO CPENY;

e OsiazieHUe METOJIJaMU CaMOCTOATEIBHOIO IUIAHUPOBAHUS U MTPOBEACHUS (PU3NUECKUX IKC-
NEPUMEHTOB, aHAIM3a U MHTEPIpEeTaluu WH(POpMAIMH, ONpeaeeH!s] JOCTOBEPHOCTH MOIyUYeH-
HOT'O pe3ysbTara;

e Co3naHue yCIOBUH Al Pa3BUTHS YMEHHUU NPOEKTHO-MCCIIENOBATEIbCKOW, TBOPUYECKOM
NesITeTbHOCTH.

Copepxanue yudeOHoro mnpeamera @du3nMKa HampaBlIe€HO HA JOCTH)KEHHE JMYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX Pe3yJbTaToB 00ydeHus, perasameHTupoBaHHbIX @I'OC COO.

B cootBerctBun ¢ ®I'OC COO OCHOBHBIMH IOAXOAAaMH B TIPENOJIaBaHUU YICOHOTO
npeamera Ou3nKa ABISIOTCS:

1. CucTeMHO-1ESITENbHOCTHBINA MOAXO0/ - 3TO MHTErpalus CUCTEMHOTO U JI€ATEIbHOCTHOTO
MOJIXO0JIOB, Tl 1eNb, METOANKAa OOY4YEHHs OINpPEAENIOTCS C MO3UIMA CHUCTEMHOTO MOAXO0Aa, a
JESATEIIbHOCTHBIN MTOIX0/1 paCCMaTPUBAETCA KaK HUHCTPYMEHT JIOCTHXKEHHUSI LIETH.

2. KoMneTeHTHOCTHBIA MOAXOA - 3TO NPHUOPUTETHAs OpHEHTalMs oOpa3oBaHUS Ha €ro
pe3yJIbTaThl: dhopmupoBanue HEOOXOUMBIX oO1e KYJbTYPHBIX u
npo¢eCcCHOHAIBHBIX KOMIIETEHIIU, CaMOOIIpeIETICHUE, COLIMAIN3ALINIO, pa3BUTHE
VMHIUBUAYaJbHOCTH U CAMOAKTYaJIN3ALHMIO.

B coderaHun 3THX NOAXONOB NpU MNpenoJaBaHUU (U3UKU MPUMEHSIOTCS CIEAYIoIne
(dhopMBbI OpraHu3aluy Y4eOHOM eATeIbHOCTA 00yUYaroIINXCs:

e  HMHTETPUPOBAHHBIE YPOKH;

e  pEIlIEHUE SKCIEPUMEHTAIbHBIX, KAYECTBEHHBIX, PACUETHBIX, Y4eOHONO3HABATEIbHbIX,
y4eOHO-TIPAaKTUYECKUX, MPAKTUKO- U TPO(heccHOHaNbHO OPUEHTUPOBAHHBIX, IPYTUX 3a/1ay;

e  IIPUMEHEHHUE KEHC TEXHOJOTUM U KEHC MOACIUPOBAHMS;

e TpOBENEHUE KPYIIBIX CTOJOB, IUCKYCCHH, 3aHATHH C pa30opoM CHUTYallMOHHBIX
3aJaHuM;

e JIEMOHCTpalus JCHCTBYIOIIMX U BUPTYaIbHBIX MOJIENICH;

e  TMpaKTUYECKas MOATOTOBKA MPH BBHITIOJHEHUH JAOOPAaTOPHBIX PadOT U HA MPAKTUIECKUX
3aHITHSIX.

[Ipuémbl peanuzanuu JESTEIBHOCTHOTO TMOAXOAA CBSI3aHBI C JJIEMEHTaMHU, KOTOpbIE
u3ydaroTcs B Kypce (u3uKu: (uU3NYecKre TEOpWH, SIBICHUS, BEIUYUHBI, 3aKOHBI U (POPMYIIBI,
OTIBITHI ¥ IPHOOPHI.

[IpodeccuonanbHas  HampaBiIEHHOCTh  (U3UKK  TMpEArojaraer  IeJieHarpaBieHHOe
IPUMEHEHHE IIelarOrMYecKuX CpelaCTB, OOECHEeUMBAIOUIMX HE TOJNBKO (OPMHUpPOBAHHUE Y
o0y4arommxcsl 3HaHWW, YMEHHI ¥ HAaBBIKOB MO AMCLUMUIUIMHE, HO U PA3BUTHE MHTEPECa K JaHHOU
npodeccu WIK CIELHATbHOCTH, a TakXke MNpo(eCcCHOHATIbHBIX KayeCTB JIMYHOCTU OyIyIlIero
cneuyanucra. [IpuHnun mnpodeccuoHaNbHON HANpPaBIEHHOCTH pEaJU3yeTcss 4epe3 CBs3b
o0mieo0pa3oBaTeIbHON TOJATOTOBKH € MPOQECCHOHATBHOM, OCYIIECTBISIEMO Ha OCHOBE
MEXIPEIMETHOW HMHTErpanuu ¥ (OPMHUPOBAHUHM NPAKTUYECKHX HABBIKOB. [Ipu BBIMOTHEHHU



1a00paToOpHbIX pabOT U PELIEHUH 3KCIEPUMEHTAIbHBIX 3a]a4, OPUEHTHUPOBAHHBIX HAa OYIYyILIyIO
npo(eCCUOHAIBHYI0  JESITEIbHOCTh C  Y4eTOM cHeuM(pUKH IOArOTOBKM B paMKax
oOpa3oBaTeNbHON  MporpaMmbl 1O NPO(ECCUU/AOIKHOCTH — CIyXalllero, o0yvaromuecs
NpUOOPETAIOT NPAKTUYECKUE HABBIKM, BeAylMe K (OpMHUpPOBaHUIO MPOdhecCHOHATbHBIX
komnereHuui. Kpome Toro, moaroroBka k (opMUpOBaHHUIO NMPO(ECCHOHATBHBIX KOMIETEHIIUN
OCYILECTBIISIETCS 4Yepe3 pelIeHHE 3aJad ¢ y4eToM Hpo¢eCCHOHANbHON HalpaBIEeHHOCTH,
IIpe1yCMaTPUBAIOIINX MOJEIUPOBAHNUE YCIOBUM, HEMOCPEJICTBEHHO CBS3aHHBIX C Oyaymiei
npodeccuoHaNnbHON JEATENbHOCTHIO. BBINONIHEHNE MHIUBUIYAIBHBIX MPOEKTOB MO (U3HMKE Ha
TEeMBbl, HEMOCPEACTBEHHO CBS3aHHbIE C TIOJIydaeMol mpodeccueil paboyero/momKHOCTBIO
CIIy’Kallero, CrocoOCTBYeT Ha cTaguM oOOLIe00pa30BaTEIbHOTO LHUKIA Hanbojee MOJHOMY
Ipo(eCCHOHAIIBHOMY CaMOOIIPEAEICHUIO 00yJaromuxcs. [[puMeHenns 3JIeKTPOHHOro 00y4eHus
U JIUCTAaHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJIOIMH IPU OCBOEHUHU MPOTrPaMMbl y4eOHOTrO
npeaMeTa AaéT BO3MOXKHOCTh OOYYArOIMMCS BBIIIOJIHEHUS MPOTrPaMMbl HENOCPEICTBEHHO IO
MECTY JHUTEJIbCTBA WJIM HMX BpPEMEHHOro mnpeObiBaHus. [Ipu 3TOM co3narorcs ycioBus IS
OoOydyeHHs C€ Yy4eToM OCOOEHHOCTEH MCHUXO(PU3NYECKOTO pa3BUTHS, WHIUBUIYaAJIbHBIX
BO3MOKHOCTEH M COCTOSIHUSL 3JI0pOBbSl OOyYaromMxcsi, OOy4eHHE IO HHIUBUAYATIbHOMY
yuyeOHOMY TIUIaHy, MNpHU 3aKpelUIeHUH MaTepHhajia, OCBOGHHMH HOBBIX TEM U BBIIOJHEHUU
BHEAyJUTOPHON CaMOCTOSATEIbHON PabOTHI.

O0bem 0011€00pa30BaTEIBHOIO Y4€0OHOI'0 IPpeAMeTa
U BUAbI Y4eOHOH padoThI:

Buj yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOI0 nmpeaMeTa 126
BT. U.:

1. OcHOBHOE conepkaHue 116
TEOpEeTUIECKOoe O0yueHue 107
71a0opaTOpHbIE 3aHATHS 9
2. IlpodeccnonaabHO OPHEHTUPOBAHHOE COJIEPIKAHHE 8
BT. U.:

TEOpeTHYecKoe 00yUeHne 8
MPAKTUYECKHUE 3aHITUS

KoHncynbranuu

IIpomeskyTouHasi aTTecTanus Mo cemecrpam (3 cemecmp — ougghepenyuposan- 5
HbLUL 3a4ém)




2. [lnanupyembl pe3yabTaThl 0CBOEHHUsI 00111e00pa30BaTEIbLHOI0 yueoHoro npeamera B coorsercteuu ¢ ®I'OC CITIO

u ¢IoC COO

Koa u HauMeHoBaHue
(opmupyemMbIX KOMIIETEH-
107071

I[Inanupyembie pe3ybTaThl 0CBOEHUS MpeaIMeTa

.JII/[‘-IHOCTH])Ie, MeETaNpeJIMETHbIC

IIpeamerHbIe

OK 01 Beidupars crnocoOst
pemieHns 3amad  mpodeccHo-
HaJIbHOH JESATENFHOCTH IIpHMe-
HUTEIBHO K Pa3IHYHBIM KOH-
TeKCTaM

B dacT TpyIOBOTrO BOCIHMTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

- TOTOBHOCTh K aKTUBHOH JICSATEIBHOCTH TEXHOJIOTHYCCKOW U COIMAILHON HAaIpaB-
JICHHOCTH, CIIOCOOHOCTh MHHUIIMAPOBATh, TUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJI-
HATH TaKYIO IEATCIHHOCTB;

- HHTEpEC K pa3inaHbIM chepaM npodeccHoHaNEHON I TeIBHOCTH,

OBnageHne yHHBEPCAIbHBIMH yIeOHBIMH [I03HABATENbHBIMU JEHCTBUSIMU:

a) 6a30Bble JIOTHYECKHeE IeiiCTBHS:

- CaMOCTOSITENBHO (POPMYTHPOBATH U AKTYaIH3UPOBATh MPOOJIEMy, pacCMaTpHUBaTh
ee BCECTOPOHHE;

- YCTaHABJMBAaTh CYNICCTBCHHBINA MPHU3HAK MM OCHOBAHUS JJIi CPABHEHHMS, KIIACCH-
(ukanuu u 0600IICHNUS;

- ONpEACNATH IETH JCeATCILHOCTH, 337aBaTh MapaMeTphl U KPUTCPHH UX JIOCTHXKE-
HUS;
- BBIIBIISITH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBICHUX;

- BHOCHTh KOPPEKTHBBI B JESTEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB
LeISIM, OLIEHUBATh PHCKH MOCIIEICTBUI AESITENbHOCTH;

- pa3BUBAaTh KPEATHBHOE MBILUICHHE TIPH PEIICHUH )KU3HEHHBIX MPOOIeM

0) 0a30BbIe NCCIEA0BATEIbCKHE IEHCTBHS:

- BIAJCTh HAaBBIKAMH Y4EOHO-HCCICIOBATCIBCKONH M TMPOCKTHOW JEATEIHHOCTH,
HaBBIKAMH Pa3peIleHus IpodIieM;

- BBISIBIISITh IPUYMHHO-CJICJICTBEHHBIC  CBSI3U M aKTYaJTU3UPOBATH 3a/1auy, BBIIBH-
ratb THUIOTE3y € pelICHUs, HaXOJUTh apryMEHThI IS J0KAa3aTeIbCTBA CBOHMX
YTBEPKICHHIA, 3371aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS,

- QHAIM3MPOBAThH IMOJYYCHHBIE B XOJ€ PELICHHS 337a4d pPe3yNbTaTbl, KPUTHIECKU
OLIEHUBATH UX JIOCTOBEPHOCTb, IIPOrHO3UPOBATH M3MEHEHHE B HOBBIX YCIOBHSX;

- YMETh MEPEHOCUTh 3HAHHS B MO3HABATEIBHYIO U MPAKTHYCCKYIO 00JACTH JKHU3HE-
JIEeATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTei;

- BBIZIBUTaTh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC MOJXO/IbI U PEIICHHUS, U CIIO-
COOHOCTP UX HCIOJb30BaHUS B MIO3HABATEILHOM U COIMATBHON TPAKTHKE

IIP1 - chopMUPOBAHHOCTH MOHUMAHUS POJIH (PU3UKU B 3KOHOMHYECKOH, TEXHOIOTH-
YEeCKOH, COLMaTbHON M 3THUECKOU cdepax IEeATEIFHOCTH YeJOBEKa; POJIM M MecTa
(GM3UKN B COBpEMEHHOW HAayYHON KapTHHE MHpPA; POJIM aCTPOHOMHHU B IPAKTHUECKOH
NeTeTbHOCTH YeJIOBeKa M JalbHEeHIIeM HayqHO-TEXHUUECKOM Pa3BUTHH;

IIP 2 - BazmeTs 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPHSIMH (3aKOH BCEMHUPHOTO TSTO-
tenus, I, Il u Il 3akonsl HptoTOHA, 3aKOH COXpaHEHHUsS MEXaHHUECKOH dHEpPruu, 3aK0H
COXpaHEHHs HMIIY/IbCA, NMPUHLUI CYNEPHO3UIMH CHJI, HPHHIMI PaBHOIPABHOCTH
HHEPLUHUATBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHMS
BEIL[ECTBA, TA30BbIE 3aKOHEI, TIEPBHI 3aKOH TEPMOIMHAMHKH; 3aKOH COXPAHEHHUS dIIEK-
TPUYECKOTo 3apsija, 3akoH KymoHna, 3akon Oma amnst ydacTka nemu, 3akoH Oma st
MOJHOH 3nexTpudeckod neny, 3akoH Jlxoyns - JleHna, 3akoH 31€KTpOMarHUTHOM
HHIYKIMH, 3aKOH COXPAHEHUsS! DHEPIUH, 3aKOH HPSIMOJIMHEHHOIO pPaclpoCTpaHEHHUS
CBETa, 3aKOH OTPA)XCHHUS CBETa, 3aKOH NPEIOMIICHHS CBETa; 3aKOH COXPAaHEHHs dHep-
T'HH, 3aKOH COXPAHEHMsI UMITYJIbCA, 3aKOH COXPaHEHHUs dJIEKTPUIECKOTo 3apsiaa, 3aKOH
COXpaHEHHs MacCOBOTO YHCJA, NMOCTyNIaTsl bopa, 3aKOH pagHoaKTHBHOTO pacHaja);
YBEPEHHOE HCIONb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu aHamm3e (QU3HIECKUX
SIBJIEHUH U ITPOLIECCOB;

IIP 3 - chopmMupoBaTh YMEHUS pa3anyaTh YCIOBUS MPUMEHUMOCTH Mojened dhuznde-
CKHMX Tell M IIPOLECCOB (SBJICHWH): MHEpLUaNbHas CHCTeMa OTCYeTa, MaTepuajbHas
TOYKa, PaBHOYCKOPEHHOE NBIKEHHE, CBOOOMHOE MaJeHue, abCONIOTHO ympyras Je-
(dopmanusi, abCONMIOTHO yNpyroe M abCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOAENeH
rasa, )KUJKOCTH M TBEpPJOr0o (KPUCTAJUTMYECKOT0) TeNa, HACAIbHOr0 rasa, TOUeYHbIH
3aps], OJHOPOAHOE HIIEKTPUYECKOe IOoJIe, OJHOPOIHOE MAarHUTHOE MOJIe, TapMOHHIYe-
CKHe KOJIeOaHMs, MaTeMaTHIECKUH MasTHUK, WACATbHBIN NPYKHHHBIA MasTHHK, Tap-
MOHHYECKHE BOJIHBI, MICANBHBIA KoeOaTenbHBIH KOHTYp, TOHKas JIMH3a; Mozeneit
aToMa, aTOMHOTO siipa M KBAHTOBOW MOJIEIIH CBETA;

IIP 4 - BnaseTb OCHOBOMOJArAIOMMMU (U3MUECKUMHU MOHATHUSIMH M BEJIHYNHAMH, Xa-
paKkTepU3yIOIMMH (U3NUECKUE TPOLECChl (CBSI3aHHBIMU C MEXaHMYECKUM IBHIKECHH-
€M, B3aUMOJEHCTBHEM TeJ, MEXaHHYECKUMH KOJIeOaHMSMHM ¥ BOJHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMH MPOLECCAMU; 3JIEKTPHYECKUM H
MarHUTHBIM TIOJSIMH, DJIEKTPUYECKHM TOKOM, DJIEKTPOMArHUTHBIMHU KOJICOQHUSIMU H
BOJIHAMH; ONTHYECKUMH SIBIICHUSIMH; KBAHTOBBIMH SIBICHUSIMH, CTPOCHHEM aToMa U
aTOMHOTO $I7Ipa, PaANOAKTUBHOCTHIO); BIIAJICHAE OCHOBOIOJIATAIONINMH aCTPOHOMHYE-
CKVMH TIOHSATHSAMH, MO3BOJIIOMINMI XapaKTePU30BaTh MPOLECCH, IPOUCXOIIINE Ha
3Be371aX, B 3BE3IHBIX CHCTEMaX, B MEXTaJaKTHUECKOH Cpeje; NBIKEHHE HEeOEeCHBIX
TEJI, BOJIIOINIO 3Be3/] U BeeneHHoi;

ITP 7- chopmupoBats yMeHUSI 0OBICHATH OCOOCHHOCTH MPOTEKAHHUs (HU3MICCKHUX SB-
JICHUH: MEXaHUUYEeCKOe JBIDKCHHE, TeIUIOBOE JIBI)KCHHE YacTHIl BEIIECTBA, TEIJIOBOE
paBHOBecue, OpOyHOBCKOe JBMKeHHe, MU dy3usi, ncrapeHne, KUIeHHne U KOHJAeHca-
s, TUIABJIEHUE W KPUCTAJUTHU3ANUs, HAIIPABICHHOCT TEIUIONEPENadH, JIeKTPH3aIiu
Tel, SKBUIIOTCHI[MAIFHOCTH IIOBEPXHOCTH 3apsDKEHHOTO MPOBOJHMKA, JJIEKTpOMAr-
HUTHOHN MHIYKIIMH, CAMOUHIYKIIUH, 3aBICHMOCTH COTPOTHBIICHHUS ITOJIYIIPOBOAHHKOB
"p-" u "n- THIIOB" OT TeMIIEPaTypbl, pe30HaHCa, WHTEPPEPECHIINH BOJH, AU(PAKIUH,
JIMCIICPCHUH, TIOJIHOTO BHYTPEHHETO OTpakeHHs, poToddekt, Gpusnyeckue mpUHIHMIIbI




CIIEKTPaJIbHOTO aHanm3a ¥ paboTsl Jasepa, "ambda-" u "Gera-" pacmams! suep, raMmMa-
U3ITydeHHe saep

IIP 9 - chopmupoBaTh YMEHHS pelIaTh PacueTHbIC 3a/lau¥l C SBHO 3aJaHHOU (u3nue-
CKOIl MOJENbI0, UCHONb3ys (U3MUYECKHE 3aKOHBI M IPUHIUIBL, HA OCHOBE aHAIIN3a
YCJIOBHS 33/1a4d BEIOMpPATh (DM3MUECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BEIUYMHBI U
(opMyITEl, HEOOXOANMEBIE IS €€ PEeUIeHHs, TPOBOAUTE PacueThl W OLCHUBATH peaib-
HOCTb IOJIy9€HHOTO 3HaYeHMs (PM3NIECKOH BEMUHNHBI; pellaTh KaUeCTBEHHBIC 3a/a4H,
BBICTPauBasi JIOTHYECKH HEIPOTUBOPEUHBYIO LIETIOUKY PACcCyKACHUIH ¢ OOpol Ha U3y-
YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3HUecKue SBICHUS;

IIP11 - oBnajeHne pa3mTUYHBIMU CriocoOamMu paboThl ¢ uH(pOpManUel HU3HIECKOrOo
COZIepKaHMs C UCIOIb30BAHHEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, pa3-
BUTHE YMEHHUH KPUTHYIECKOTO aHAIM3a U OLIEHKH JOCTOBEPHOCTH MOTy4aeMoil HH(op-
MaluH;

ITP13 - cdopmupoBaHHOCTH MOTHBAIMH K Oyaymiel mpodhecCHOHAIBHOH NesTeIbHO-
CTH I10 CIIEIMAIBHOCTSIM (PU3HKO-TEXHHYECKOTO MPOQHIIS

OK 02 Hcnonb3oBaTh cOBpe-
MEHHBIE CPEJICTBA ITOUCKA, aHa-
NM3a ¥ MHTEpPIpeTalud HHPOp-
Manud, W HUHOOPMAIUOHHbIE
TEXHOJIOTHH ISl BBIONHECHHS
3aga4 npo(eCcCHOHANBHON nes-
TEJILHOCTH

B o6nacTv IeHHOCTH HayYHOTO ITO3HAHMS:

- chopMHpPOBaHHOCTH MHPOBO33PEHNUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH M OOIICCTBEHHON NMPAaKTHKH, OCHOBAaHHOTO Ha AMAJIOTe KYIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEIO MECTa B MOJNUKYJIBTYPHOM MHUPE;

- COBEPILCHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOH KyJIbTYpPBI KaK CPEICTBA B3aUMO-
JICHCTBHSL MEX/Y- yMETh ONEPUPOBATh HOHATUSAMH: TOXKIECTBO, TOXKIECTBEHHOEC
JIFOJIBMU 1 TTIO3HAHMS MUPA;

- OCO3HaHME LIEHHOCTH HAayYHOU IeATENEHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKT-
HYIO 1 HCCIIEJOBATENILCKYIO ACATEIbHOCTh HHANBHIYAJIBHO U B TPYIIIE.

OBnajieHNe yHUBEPCAIbHBIMH yIeOHBIMH II03HABATEIbHBIMU JEHCTBUSIMU:

B) pabota ¢ nHpopMarmeii:

- BJIQJICTh HABBIKAMHU MOJY4YEHHS] MH(GOPMALMK M3 MCTOYHHKOB Pa3HBIX THUIIOB, Ca-
MOCTOSITEJIBHO OCYIIECTBIISTH TTOUCK, aHAJIN3, CHCTEMATH3ALHI0 U MHTEPIPETAIUIO
nHGOPMAIMH PA3THYHBIX BUIOB U (OpM MpescTaBieHus;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (OopMaTax ¢ yUueToM Ha3zHa4eHHs MHPOpMAIUU U
LIENICBOH ayJUTOPHH, BHIOMpas ONTUMANBHYIO ()OPMY NPEACTABICHHUS U BU3yaln3a-
IHH;

- OLICHMBATbh JJOCTOBEPHOCTD, JISTHTUMHOCTb HH(OPMAIINH, €€ COOTBETCTBUE TIPABO-
BBIM H MOPaJIbHO-3THYECKUM HOpMaM;

- MCTIOJIB30BaTh CPEACTBA MHPOPMAIIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJOTHH B
PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3al[MOHHBIX 3a/1a4 ¢ COOII0-
JIeHHeM TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30IIacHOCTH, THTHEHBI, pecypcocOe-
PEXKEHUsI, IPAaBOBBIX ¥ ITHYECKUX HOPM, HOpM MH(OPMAIIMOHHOH O€30MacHOCTH;

- BNQJICTh HaBBIKAMHU PACIO3HABaHMS M 3aUIMTHI WH(OpMaryu, UHHOPMAIMOHHOM
0€30MacHOCTH JINYHOCTH

IIP 1 - chopmupoBaTh MOHUMAHUS PONU (DU3MKH B SKOHOMHYECKOH, TEXHOJIOTHYe-
CKOM, COITHAIBHON M STHYEeCKOH cepax AesTeIbHOCTH YeJI0BeKa; POJIHM U MecTa (pH3H-
KM B COBPEMEHHOW Hay4HOM KapTHHE MHpPA; POJIM aCTPOHOMHUH B NMPAKTHUECKOH Jesi-
TEBHOCTH YeNIOBEKA U JaTbHEHIIEeM HayJHO- TEXHHIECKOM Pa3BUTHUY;

IIP 3 - yMeTs ydIuTHIBaTH TPAHUIBI NPUMEHEHHS W3yYECHHBIX (PM3MYIECKHX MOJENCH:
MaTepHabHas TOYKA, HHEPIMAIbHAS CHCTEMa OTCUETa, HACATbHBIN Ta3; MOACIH CTPO-
CHUS T'a30B, KUIKOCTEH W TBEPABIX TEJ, TOUCYHBIH SJIEKTPHUYCCKUH 3apsif, saepHas
MOJIENb aTOMa, HyKJIOHHAsI MOZIENb aTOMHOTO sI/Ipa MPH pelIeHnn Gu3ndeckux 3anad;
IIP 7 - chopmMupoBaTh yMEHHs NCCIIEAOBATh M aHATM3UPOBATH Pa3HOOOpa3HbIe QU3H-
YeCcKHe SBJICHUS M CBOHCTBA 0OBEKTOB, IPOBOAUTE CAMOCTOSITENILHBIE MCCIICIOBAHUS B
peanbHBIX u
1ab0paTOPHBIX YCIOBHUSAX, YNTATh W AHAIM3HPOBATH XapaKTEPHUCTHKH HPHOOPOB H
YCTPOICTB, OOBSACHATH MIPHHIUIIEI X PaOOTHI;

P 9 - chopmupoBaTh yMEHHS penIaTh pacueTHHIC 3a/1a4d C SBHO 3aJaHHOU W HESIBHO
3a1aHHON (PU3MUECKON MOJENBIO: Ha OCHOBAaHMM aHAJM3a yCJIOBHS BBIOUpATh hU3HMUe-
CKHE MOJIeNIM, OTBeYalolinue TpeOOBaHWAM 3a/Jaud, NMPUMEHATh (GOpPMYIIBI, 3aKOHHBI,
3aKOHOMEPHOCTH U TOCTYJIAThl (PU3MUECKUX TEOPHH NMPH MCHONB30BAaHUN MaTeMaTH4e-
CKUX METOJIOB PEIIECHHs 3ajay, MPOBOJAUTL pacyeThl HA OCHOBAHMM UMEIOIIUXCS JaH-
HBIX, aHAJU3UPOBATh PE3YNbTATHl U KOPPEKTUPOBATH METOMBI PEIICHHS C yIETOM II0-
Jy9eHHBIX PE3yIbTaTOB; PENIaTh KAadeCTBEHHBIC 3aJadul, TPEeOYIOIINe MPUMEHEHHS
3HAHMI U3 pa3HBIX Pa3/eNIoB MIKOJIBHOTO Kypca (M3HKH, a TAakKe MHTETPAluy 3HAHHI
13 IPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO IHKJA: BBICTPAUBATH JIOTUUECKYIO Iie-
MOYKY PacCyXJCHHUH C OIMOpOH Ha M3YyUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (H3Hde-
CKHUC SABJICHUA,

IIP 11 - oBmameTh pasIHUYHBIME CHOCOO0aMU paboThl ¢ MH(MOpManuei (HU3NIECKOTO
COZIepKaHMsl C HCIIOJIb30BAHHEM COBPEMEHHBIX MH(MOPMALIMOHHBIX TEXHOJOTHH, pa3-
BUTHE YMEHUH KPUTHIECKOTO aHAIM3a U OLEHKHU JOCTOBEPHOCTH ITOIydaeMoi HHPOP-
MaIuH.

P13 - chopMUpOBaHHOCTh MOTHUBAIMK K OyAyIIei MpodheccCHOHANFHON AesTeNbHO-
CTH TI0 CIICIMAIBHOCTSIM (PU3HKO-TEXHHUIECKOTO MPOQHIIS

OK 03 ITnanupoBaTh U peanu-
30BBIBaTh COOCTBEHHOE MPO-
(beccHoHabHOE M JIMYHOCTHOE
pasBuTHe.

B o6nacTi 1yXxOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

- c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO MTOBE/ICHUS,

- CII0COOHOCTH OLIEHMBATh CUTYAIMIO U IIPUHUMATh OCO3HAHHBIE PELICHUs, OpUEH-
TUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJIA/Ia B HOCTPOCHUE YCTOWYMBOTO OyIyIIero;

IP 1 - chopmupoBaTh NOHMMAHUS POIH (HU3UKH B IKOHOMHUECKOW, TEXHOJOTHYe-
CKOM, COLIMANIBHOI U 3THYEeCKOl cepax AesTeIbHOCTH YeNIOBEKa; POJIH U MecTa (H3H-
KU B COBPEMEHHON Hay4yHOH KapTHHE MUpA; POJM aCTPOHOMUH B MPAKTHUECKOH nes-
TEJIbHOCTH YeJI0BeKa U JaJbHEHIIeM Hay4yHO- TEXHUUECKOM Pa3BUTHH;

ITP 8 - BrageTh OCHOBHBIMU METOJAaMU HAyYHOTO TO3HAHHS, HCIOJIb3YeMbIMU B (DU3H-




- OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMTEISIM M (MJIM) JPYTUM WICHAM CEMBbH,
CO3/IaHMIO CEMBbH Ha OCHOBE OCO3HAHHOI'O NPUHATUS LEHHOCTEH CeMENHOM )KU3HU B
COOTBETCTBUH C TPaAULIUSIMU HapoJoB Poccuu;

OBnajieHHue YHHUBEPCATbHBIMH PETYIATHBHBIMU AEHCTBHAMHU:

a) caMOOPraHU3aLH:

- CaMOCTOSTEJIBHO OCYIIECTBIATh IO3HABATEJIBHYIO JEATEIbHOCTD, BBIBIATH MPO-
OJIeMBI, CTaBUTH U (OPMYJIMPOBATE COOCTBEHHBIE 3a[adl B 00pa30BaTSILHON jes-
TENBHOCTH U JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEIBEHO COCTAaBIITH IUIAH PEIICHUS NMPOOJEMBI C YJEeTOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHHH;

- JaBaTh OLCHKY HOBBIM CHUTYAIMsAM; COCOOCTBOBAaThH ()OPMUPOBAHHIO U IIPOSIBIIE-
HUIO IIHPOKOH 3pyIULIKHU B Pa3HBIX 00JAacCTAX 3HAHUH, IOCTOSHHO MOBBILIATH CBOU
00pa3oBaTeIbHBIN U KyJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIB!

- ACIIOJNIb30BATh NPHUEMBI Pe(IICKCHH JUIS OLIEHKH CUTYaIlUH, BEIOOpa BEPHOTO pellle-
HUS,
- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIIEHUS 110 MX CHIKEHHUIO;

B) YMOLMOHATBHBII HHTEIUIEKT, IPEATONIATraloNi chOPMUPOBAHHOCTB:

- BHYTPEHHEH MOTHBAIIMH, BKIIOYAOMIEH cTpeMIeHHEe K JOCTIDKEHHUIO LIENH U yCIIe-
XYy, ONTHMH3M, HHUAIMATUBHOCTh, YMEHUE NEHCTBOBAaTh, HCXOASA U3 CBOMX BO3MOXK-
HOCTEH;

- DMIIaTHH, BKIIIOYAIONIEH CIIOCOOHOCTh IIOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JIPY-
THX, YYUTHIBATH €0 NPH OCYIIECTBICHHH KOMMYHHKAIIUH, CHOCOOHOCTH K COYYB-
CTBHIO U CONEPEKHBAHUIO;

- COLHMANBHBIX HaBBIKOB, BKIJIFOYAIONIMX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHUS C
JIPYTHMH JIIOABMH, 3a00THTHCS, IPOSIBISITh HHTEPEC U pa3penaTth KOHQIUKTEI

Ke: IPOBOMUTH IPSMBIC M KOCBEHHBIE M3MEPEHUS (M3MYECKHX BEJIYUH, BBIOHpas
ONTUMAJbHBII CIOCO0 M3MEPEHUS] U HCIONB3YsI U3BECTHBIE METO/IbI OIIEHKH IOTpPeIl-
HOCTe# M3MepeHHii, MPOBOIUThH UCCIICAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH C
HCTIONb30BAHUEM INIPAMBIX H3MEpeHUi, OOBSICHATH MOJy4eHHbIE PE3YNIbTAThI, UCIONb-
3yst (hU3UYECKHe TEOPUH, 3aKOHBI M TOHATHS, U JeaTh BBIBOIBI, COOMIONATh MpaBuIa
0e30macHOTo Tpy/aa IpHU MPOBEICHUH NCCIIEA0BaHUN B paMKaX y4eOHOTO IKCIEpPHMEH-
Ta U y4eOHO-HCCIIeI0BAaTEIbCKON NEITEIBHOCTH C MCHONB30BaHUEM ITH(POBBIX H3Me-
PUTENBHBIX YCTPOUCTB M JIADOPAaTOPHOTO 000pYyIOBaHUS; c(HOPMHUPOBAHHOCTH IIpel-
CTaBJICHUH 0 METOZaX IOJIy9eHHs] HayYHBIX aCTPOHOMHYECKHIX 3HAHUH;

IIP11 - oBnajmeHue pa3nUyYHBIMU criocobamu paboTel ¢ HHpOpMaLUel (HUIHIECKOro
COZICp)KaHMs C HMCIOJB30BaHUEM COBPEMEHHBIX MH(OPMAILMOHHBIX TEXHOJIOTUH, pas-
BUTHE YMEHHUH KPUTHYIECKOTO aHAM3a U OLIEHKH JOCTOBEPHOCTH MOTy4aeMoil HH(op-
MaluH;

ITP 12 - oBnageHWe OpraHU3alMIOHHBIMH U IO3HABATEIFHBIMU YMEHUSIMH CaMOCTOS-
TEBHOT0 MPHOOPETEHHsT HOBBIX 3HAHUI B IIPOIECCE BBHIIOJIHEHHS NIPOSKTHBIX M y4e0-
HO-HCCIIEZIOBATENILCKAX PAabO0T, YMEHUSIMU paboTaTh B TPYIIIE C BHITOJHEHHEM pas-
JIMYHBIX COLMANBHBIX POJIeH, IUIaHUPOBATh pabOTy IPYIIIEI, PAllMOHAIBHO paclpese-
JATh JIEATENbHOCTh B HECTAHAAPTHBIX CHTYaIMsAX, aJC€KBAaTHO OLIEHWBATH BKJIAJ KaX-
JIOTO U3 YJaCTHUKOB TPYIIIEI B PEIICHUE PacCMaTpUBAeMOil IpOOIeMBI;

P13 - copMUpOBaHHOCTh MOTHUBAIMU K OyAymIei mpodeccHOHaNbHON AESTeNbHO-
CTH TIO CTICIIHATBHOCTSIM (PU3UKO-TEXHHYECKOTO PO PHIISL.

OK 04 PaboraTp B KOJUICKTHBE
1 KoMaHJe ,9(pPEeKTUBHO B3au-
MOJICHCTBOBATh C KOJUICTAMH,
PYKOBOJCTBOM, KIIMEHTAMH.

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITENILHOCTH U CaMOOTIPEICICHHIO;

- OBJAJICHWE HaBBIKAMH Yy4eOHO-MCCIENOBATEIbCKOM, MPOSKTHOM M CONUAIBHOMN
JIeATENBHOCTH;

OBJiajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JACHCTBUSIMH:

0) coBMecTHas JCATEIbHOCTD:

- IOHMMATh ¥ UCIIOJb30BaTh NPEHMYIIECTBA KOMAHAHON U WHIUBHAYaJIbHOM pado-
THI,
- IPUHUMATh eI COBMECTHO# AEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHHUPOBATH
JIEHCTBHS TI0 €€ JOCTHXKEHHIO: COCTAaBIAThH IUIAH ACHCTBHMH, pacupenensiT pojiu ¢
Y4EeTOM MHEHHH y4aCTHHKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

- KOOPZAMHUPOBATh U BBINONHATH PaboTy B YCIOBHSX PEaNbHOTO, BUPTYAIBHOTO M
KOMOMHHMPOBaHHOTO B3aHMOJICHCTBYS;

- OCYIIECTBIISITh O3UTUBHOE CTPATErNYECKOe MOBEACHHE B PA3IMYHBIX CHUTYaLUsIX,
MPOABJIATE TBOPUECCTBO U 13006pa)l<eH1/Ie, 6I>IT]> HWHUIIUATUBHBIM.

OBHa}IeHI/Ie YHUBEPCAJIbHBIMU PETYJIIATUBHBIMH HCP'ICTBI/ISIMI/II

T) IpUHSTHE ceOs U NPYTHX JIIOACH:

- IPUHAMATh MOTHBBI ¥ apTYMEHTBI IPYTHX JIFOJEH NPH aHaInu3e pe3yabTaToB Ies-
TENBbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYIHX JIFOJCH Ha OIIHOKY;

- pa3BUBaTh CHOCO6HOCTB INOHUMATh MUP C NO3ULUU APYTrOro 4€J0BEKa

IIP 8 - oBIameTs OpraHU3AIMOHHBIMU U TI03HABATEIILHBIMU YMEHHSIMH CAaMOCTOSTEIb-
HOTO TPHOOpPETEeHHsI HOBBIX 3HAHUH B MPOIECCE BHINOIHEHMS IMPOEKTHBIX U ydeOHO-
HCCIEA0BATENBCKUX PadoOT, YMEHUSIMI PabOTATh B TPYIIIE C BEIMTOTHEHUEM Pa3IMIHbBIX
COLIMAIBHBIX POJIEHi, IIaHUPOBAaTh PabOTy TPYIIIbI, PALMOHAIBLHO PACIpPENEIATh Jes-
TENbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJeKBATHO OLIEHMBATh BKJIAJ KaXKAOTO U3
YYaCTHUKOB TPYIBI B PEIICHUE PaCCMaTPUBAEMOH MPOOIIEMBI.

IIP 7 - chopMHPOBAaHHOCTh YMEHHUH HMCCIEI0BaTh M aHAIM3HPOBATH Pa3HOOOpa3HbIE
(u3udIecKre SBICHUS W CBOHCTBA OOBEKTOB, IIPOBOANTH CaMOCTOSITENBHBIE HCCIENO-
BaHMS B PEAbHBIX U Ja0OPaTOPHBIX YCIOBHSAX, YNTATh U aHAIM3UPOBATH XapaKTEePH-
CTHKH TIPUOOPOB U YCTPOICTB, OOBICHATH MIPUHIMITEI UX paOOTEHI;

IIP11 - oBmageHWe pa3IMYHBIMH CrIocoOamMu PaboTHl ¢ MHGOpMaueld (U3MIECKOTO
COZIepKaHMsI C HCIIOJb30BAHHEM COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOTHH, pa3s-
BUTHE YMEHUH KPUTUUECKOTO aHAIIN3a;

IIP 12 - oBnageTs yMeHUSAMH paboTaTh B IPYNIE C BBHIIOJHEHHEM PA3IMYHBIX COLU-
aJIbHBIX POJIEH, TIaHUPOBATh PabOTy IPYIIbI, PALHOHAIBHO PACIPENEIATh JEATENb-
HOCTh B HECTAHJJAPTHBIX CUTYAIlUsIX, aJIeKBaTHO OIIEHUBATh BKJIAJ KQKIOTO U3 yJacT-
HUKOB I'PYMITEL B pENIEHHE pacCMaTPUBAEMOH IIPOOIEMEI,

OK 06 IIposBnaTh rpakaaH-
CKO-TIaTPHOTUYECKYIO no3Hu-
M0, J€MOHCTPUPOBATH OCO-
3HAaHHOE MOBEJICHHE Ha OCHOBE

- 0CO3HaHHE 00YYAIOLIMMHUCS POCCUIICKON TPaXKAAHCKOW HICHTUYHOCTH;

- ueneHanpaBHeHHoe pa3BI/lTI/Ie BHyTpeHHeI\/'I MO3UIIUU JIMYHOCTHU HA OCHOBE )IyXOB—
HO-HPABCTBEHHBIX LIEHHOCTEH HaponoB Poccuiickoit denepannu, HCTOPUUSCKUX U
HAIIMOHAIBHO-KYJIBTYPHBIX TPaIulHd, (OPMHUPOBAHUE CHCTEMbI 3HAYMMBIX IICH-

IP 1 - chopmupoBaTh NOHMMAHUS POIH (U3UKU B IKOHOMHUECKOW, TEXHOJOTIHYe-
CKOM, COLIMANIBHOI 1 3THYEeCKOl cepax AesTeIbHOCTH YeNIOBEKA; POJIH U MecTa (pU3H-
KU B COBPEMEHHON Hay4yHOH KapTHHE MUpA; POJU aCTPOHOMUH B MPAKTHUECKOH nes-
TEJIbHOCTH Y€JI0BEKA U JaJIbHEHIIEM HAyYHO- TEXHUUECKOM Pa3BUTHU;




TPaANIMOHHBIX O0IIedeoBeye-
CKHX LEHHOCTEH, IpPUMEHSITh
CTaHIapThl  AHTUKOPPYMLHOH-
HOTO NOBEJICHUS

HOCTHO-CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYNLUOHHOIO MHPOBO33PEHHS IIPaBOCO-
3HAHUS, 3KOJIOTUYECKOH KyNbTypbl CIOCOOHOCTH CTaBUTh LENTH M CTPOUTH KHU3HEH-
HBIE TUIAHBI;

B vacTy rpak1aHCKOTO BOCITUTaHUS:

- OCO3HaHHME CBOMX KOHCTHUTYLHOHHBIX IIPaB M OOS3aHHOCTEH, yBa)KeHHE 3aKOHA U
IIPaBOINOPSAKA;

- IPUHATHE TPAJUINOHHBIX HAI[MOHAIBHBIX, O0IIEYEIOBEYECKUX TyMaHUCTHYECKIX
U IEMOKPAaTUYECKHUX LIEHHOCTEH;

- TOTOBHOCTH NPOTHUBOCTOSTH HJICOJIOTHH HKCTPEMH3Ma, HalMOHAIH3Ma, KCEHO(O-
6Mu, TUCKPUMUHAIIMU 110 COLUANBHBIM, PETUTHO3HBIM, PACOBBIM, HAMOHATBHBIM
MIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO IEATEIbHOCTh B HHTEpPECaX I'pa’kJaHCKOro ooIe-
CTBa, yJaCTBOBAaTh B CaMOYINpPAaBIECHUH B 0O0IIE0Opa3oBaTEIbHON OpraHM3alUH H
JIETCKO-IOHOIIECKUX OpraHU3aLUsiX;

- YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C MX
(GYHKUMSIMU M Ha3HaYCHHEM;

- TOTOBHOCTb K TYMaHMTapHOH M BOJOHTEPCKOH AEATEeNbHOCTH; NAaTPUOTHUECKOIO
BOCIHTAHUS:

- cOPMHUPOBAHHOCTh POCCHICKOW TPaXTAHCKOW HICHTUYHOCTH, MAaTPUOTH3MA,
YBaXXEHHs K CBOEMY HapoAy, UyBCTBa OTBETCTBEHHOCTH nepen PommHoil, ropaoctu
3a CBOH Kpail, cBO0 PoinHy, CBOM S3BIK U KYJIBTYDY, MpOLUIOE M HACTOsILEe
MHOTOHAaLMOHANBHOT0 Hapoza Poccuuy;

- [IECHHOCTHOE OTHOIIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U INPH-
POIHOMY HacleQUIo NaMITHUKaM, TpaauLusaM HaponoB Poccuu, noctuxenusm Poc-
CUM B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYAE;

- uaeiHas yOeXJeHHOCTh, TOTOBHOCTh K CIIyXEHHIO M 3amute OTedecTBa, OTBET-
CTBEHHOCTb 32 €T0 CYIb0Y;

OcBoEHHBIE 00YJAIONIUMICS MEXIIPEAMETHBIEC NOHATHS U YHHBEPCATbHBIE yIeOHbIe
JIeUCTBUS (peTyIATHBHBIE, TIO3HABATENIbHbIE, KOMMYHHKATHBHEIC);

- CIOCOOHOCTh WX HWCIIONB30BAHUS B ITO3HABATENIHHOW M CONMAIBHON IPAKTHKE,
TOTOBHOCTb K CAMOCTOSTEIbHOMY IIAHMPOBAHUIO U OCYILIECTBICHUIO y4eOHOH nes-
TEJILHOCTH, OPraHHU3allui y4eOHOTO COTPYAHUYECTBA C MMEJArorH4ecKMMHU paboTHH-
KaMH M CBEPCTHUKAMH, K Y4aCTHIO B IOCTPOCHHH MHIUBHIYaJbHON 00pa3oBaTelb-
HOM TpaeKkTopuy;

- OBJAJICHWE HaBBIKAMH Yy4eOHO-MCCIENOBATEIbCKOM, MPOSKTHOM M CONUAIBHON
JIeSATeTbHOCTH

ITP 8 - chopmupoBaTh NpeacTaBIeHHsI O METO/AaX MOTYYCHUS] HAYYHBIX aCTPOHOMHYE-
CKHX 3HAHUI; BIAJETh YMEHUSIMU CaMOCTOSTENbHO (DOPMyIHPOBATh LETh HCCIIEN0Ba-
HMS (IPOEKTA), BBIABUIaTh I'MIIOTE3bl HA OCHOBE 3HAHMS OCHOBOMOJIArAIONIMX (HHU3HUe-
CKHX 3aKOHOMEPHOCTEH U 3aKOHOB, POBEPATH UX 3KCIEPUMEHTANBHBIMU CPEICTBAMH;
IUIAHUPOBATh U TPOBOJUTH (PU3MYECKUE IKCIIEPUMEHTBI, ONHCHIBATh M AHATM3UPOBATD
MOJTYYEeHHYIO TIPH BBITIOJHEHHH SKCHEPHMEHTa WH(OPMAIHIO, ONPEIesiTh JOCTOBEp-
HOCTb [IOJIy4EHHOI'O pe3yIbTaTa.

IP 10 - chopmupoBaTh yMEHHs IPUMEHSTH IOJydeHHBIE 3HAHHS JUIT OOBSCHCHUS
YCIIOBHH IPOTeKaHUs GU3MIESCKUX SIBICHHUI B IPUPOAE U TSI TIPHHATHS IPAKTHISCKIX
peleHnii B TOBCEJHEBHON JKU3HH AJsl o0ecieueHns 0e30MacHOCTH P OOpalieHu ¢
OBITOBBIMH IPUOOPAMH U TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHUs 3J0pOBbS U
CoOMI0ZIeHHs HOPM SKOJOTHUYECKOTO TOBEACHHS B OKPYXAIOIIEH cpele; MOHMMaHUE
HEOOXOIUMOCTH NMPUMEHEHUs JOCTIXEHUN QU3UKU U TEXHOJIOTHH ISl PallMOHAIBHO-
ro IPUPOJIONOIb30BaHMUS;

ITP13 copmupoBaHHOCTH MOTHBAIMU K Oyaymiell mpodecCHOHaIbHOM AesTeIbHOCTH
TI0 CIIENHATIBHOCTAM (PU3UKO-TEXHHIECKOTO MPOdHIIs.

OK 07 CogeticTBoBath coxpa-
HEHHIO OKpPYXKaloIei cpespl,
pecypcocoepexennto, dddek-
TUBHO ﬂel}’lCTBOBaTb B 4YPEC3BbI-
YaHBIX CUTYaLUIX

- HE IPUHUMATH NEHCTBUS, TPUHOCSIIIE BPE OKPYKAIOIIEeH cpere;

- yMeTh MPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJOTHYCCKUAE TMOCICACTBUS TpE-
NPUHUMAEMBbIX JCHCTBUH, PEIOTBPAIIATh UX;

- PacCIIMPUTD OMBIT ASATEIHLHOCTH SKOJIOTMYECKOW HAPABICHHOCTH;

- pa3pabaThIBaTh IUIAH PELICHUs IPOOIEMBI C YIETOM aHaIN3a UMEIOIINXCSI MaTepu-
aIBHBIX U HEMATEePHAIBHBIX PECYPCOB;

- OCYHIECTBIIATH IICJICHATIPABICHHBIA IMOWCK MEPEHOCa CPEICTB U CHOCOOOB Jeii-
CTBHS B IPO(PEeCCHOHATBHYIO CPEeay;

- YMETh NEePEHOCUTh 3HAHHS B TIO3HABATENHHYIO U MPAKTUIECKYIO 0OJACTH KH3HE-
JIeITELHOCTH,

- TIpe/yIaraTh HOBbIE IPOEKTHI, OLICHUBAThH MU C TIO3UIIMHA HOBU3HBI, OPUTHHATIBHO-
CTH, IPAKTHUYECKON 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIESTE€IbHOCTh, OLICHU-
BaTh COOTBETCTBUE PE3yIbTATOB IEIISIM

P 7 - chopMupoBaTh YMEHUS aHATU3UPOBATh M OLCHUBATH ITOCIIEACTBHS OBITOBOI U
NPOU3BOJICTBEHHOM JeATEILHOCTH YeNIOBEKa, CBI3aHHOM ¢ (PM3MYECKUMH MPOLIECCaMHy,
C TO3MIHUIT SKONOTNYECKOH OE30IaCHOCTH; MPEJCTABICHUH O PalMOHAIBHOM IPHPO-
JIOTIOIb30BaHNH, @ TAaKXKe PasyMHOM HMCHOJIb30BAaHMU JOCTI)KEHHH HayKd M TE€XHOJO-
T'Uii U1 JajdbHEeHIero pa3BUTHs YeJI0BEYECKOro 00IecTBa.

IIP 10 - chopmupoBaTh yMeHHS MPUMEHSATH IOJNyIeHHBIE 3HAHHUS I OOBSCHEHUS
YCIIOBHH MPOTEKaHUsT GU3HMIECKHUX SIBICHHUI B IPUPOE U IS TIPHHATHS IPAKTHISCKIX
pelIeHi B TOBCETHEBHOI JKU3HM IS 00ecedeH s O€30ITacCHOCTH MpH 00paIeHuH ¢
OBITOBBIMH IIPUOOPAMH W TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3JI0POBbS U
COOJIONICHHST HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpesie; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHS TOCTH)KCHHI (U3UKHA ¥ TEXHOJOTHH ISl palliOHAIBHO-
T'0 NPUPOJOIONb30BaHNUS;
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OK 09. Ucnone3zoBare nabOp-
MallMOHHBIE  TEXHOJIOTUH B
npodecCHOHANBHON  JesATeNb-
HOCTH.

B o6nacTe IEHHOCTH HAYYHOTO TTO3HAHMS:

- ¢(OpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HayKH M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JHAIOre KYIBTYD,
CIMOCOOCTBYIONIEr0 OCO3HAHUIO CBOETO MECTA B MOJNUKYIBTYPHOM MHPE;

- COBEPILCHCTBOBAHUE SI3BIKOBOW M UHTATEIBbCKOM KYJIBTYPBI KaK CPECTBA B3aUMO-
JIEUCTBUSI MEK/y- YMETh OIEPUPOBATh MMOHITHSIMHU: TOXIECTBO, TOXKIECTBEHHOE
JIFOJIBMU U TIO3HAHUS MHUPA;

- OCO3HAHWE [EHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MIPOEKT-
HYIO M HCCIIE/IOBATENILCKYIO JEATEIbHOCTD HHANBHIYAIBHO U B TPYIIIE.

OBJiajicHHe YHUBEPCATbHBIMHI y4E€OHBIMH I03HABATEILHBIMU JCHCTBUSAMHU:

B) paboTa ¢ uHpopManueii:

- BJQJICTh HABBIKAMH MOJTYYEHHS] MH()OPMALUK M3 UCTOYHHKOB Pa3HBIX THIIOB, Ca-
MOCTOSITENIBHO OCYILECTBIIATH TMOUCK, aHAIN3, CHCTEMATH3AIUI0 U HHTEPIPETALHIO
uH(pOpMaIMK Pa3sIHMIHBIX BHIOB U (OPM IMIPEICTABICHUS,

- CO3/1aBaTh TEKCTHI B Pa3lMYHbIX (OpMATax C yUETOM Ha3HA4YEHHs MHPOPMAIMU U
LIEJIEBOM ayJUTOPUH, BHIOHPAs ONTUMAIBHYIO ()OPMY MPEACTABICHHS W BU3yaln3a-
LUH;

- OLICHUBATh JOCTOBEPHOCTb, JIETHTHMHOCTD HHPOPMAIMH, €6 COOTBETCTBUE MIPABO-
BBIM M MOP&JIbHO-3THYECKUM HOPMaM;

- WCIIOJIB30BaTh CPEACTBA HHPOPMAIIMOHHBIX H KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3al[MOHHBIX 3a1a4 C COOJII0-
JleHHeM TpeOOBaHUI 3PrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOe-
PEXKEHUsI, TIPABOBBIX U THYECKUX HOPM, HOPM HH()OPMAIIMOHHOM O€30aCHOCTH;

- BJIQJIETh HaBBIKAMH PACIO3HABAHUS W 3alIUThl WH()OPMAIWH, WHPOPMAIUOHHON
0€30MaCHOCTH JIMYHOCTH

ITP 8 - BrageTs OCHOBHBIMU METO/aMU HAyYHOTO TO3HAHHS, HCIOJIb3YeMbIMH B (DU3H-
Ke: MPOBOJHUTH MPSIMbIE M KOCBEHHbIE HM3MEPEHHs (PU3NUECKUX BEIMYMH, BBHIOUpAs
ONTUMAJBHBII CIOCO0 M3MEPEHUS U HCIONB3YsI U3BECTHBIE METO/IbI OIIEHKH IOTpPell-
HOCTEll U3MepeHuil, MPOBOANTDH HCCICIOBAHUE 3aBUCHMOCTEHl (DM3MYECKUX BEITHYHH C
HCTIONb30BAHUEM INPAMBIX M3MEPEHUH, OOBSICHATH MOJIy4EeHHbIE PE3YNbTaTh, UCIONb-
3yst (GM3UYECKHE TEOPUH, 3aKOHBI M TIOHATHS, U JeaTh BBIBOIBI, COONIONATH IIpaBmIa
0e30macHOTo Tpy/aa MpHU MPOBEICHUH NCCIIEA0BaHUN B paMKaX y4eOHOT0 IKCIEpPHMEH-
Ta U y4eOHO-HCCIIeI0BAaTEIbCKON NEeITEIBHOCTH C MCHONB30BaHUEM IIHU(POBBIX H3Me-
PUTENBHBIX YCTPOUCTB M JIAOOPAaTOPHOTO 000pyIOBaHUS; c(HOPMUPOBAHHOCTH IIpeEl-
CTaBJICHUH 0 METOaX MOJy4eHHs] HayIHBIX aCTPOHOMHYECKHUX 3HAHU;

IIP11 - oBnazerh pa3mUYHBIMU crocobamu paboThl ¢ MHpOpPMAIHell (H3UIECKOro
COZIepKaHMs C UCIOIb30BAHHEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, pas-
BUTHE YMEHHUH KPUTHYIECKOTO aHAIM3a U OL[EHKH JIOCTOBEPHOCTH MOTy4aeMoil HH(op-
Malum;

IIP 12 - oBimajmeTh OpraHU3AIMOHHBIMH ¥ II03HABATEIBHBIMH YMEHUSIMH CaMOCTOSI-
TEBHOT0 MPHOOPETEHHsT HOBBIX 3HAHUI B IIPOIIECCE BBHIIOJIHEHHS NPOSKTHBIX M y4e0-
HO-HCCIIEZIOBATENILCKAX PAaboT, YMEHHSAIMH paboTaTh B IPYIIE C BBHITOJHEHHEM pa3-
JWYHBIX COIMANBHBIX pOJell, MIaHUpOBaTh PaboTy IPYMIEI, PalMOHAIBHO paclpemne-
JATh JeATENbHOCTh B HECTAHAAPTHBIX CHTYaIMsAX, aJC€KBAaTHO OLIEHWBATH BKJIAJ KaX-
JIOr0 M3 yYaCTHUKOB TPYIIIIBI B pellieHre paccMarpuBaeMoii pooiemsr; IIP13 - chop-
MHPOBaHHOCTh MOTHUBAIMH K Oyaymel mpodecCHOHAIBHON AESATENbHOCTH MO CIIeIH-
ATBHOCTSIM (U3UKO-TEXHHIECKOTO Mpodus.

HOK 1.1. IlogroraBmuBate pa-
0odyee Mecto, 0OOpyIOBaHHE,
ChIpbE, HCXOIHBIC MaTEpHANBI
U11 00pabOTKU CBIPBS, MPUTO-
TOBJIEHHsI TONy(paOpHKaTOB B
COOTBETCTBUH C MHCTPYKUHSIMU
U perJlaMeHTaMu.

B YaCTH TPYJOBOTO BOCITUTAHHS:
- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MaCTePCTBA, TPYIOII00uE;

- TOTOBHOCTh K aKTHBHOM JIE€ATENILHOCTU TEXHOJOTHYECKON M COIMaIbHOM Hampas-
JICHHOCTH, CIIOCOOHOCTh MHUIIMHAPOBATh, IUIAHUPOBATH M CAMOCTOSTEIHHO BBINOJI-
HATH TaKYIO IEATCIBHOCTS;

- HHTEpEC K pa3invHbIM chepam npodeccrnoHanbHON IesITeTbHOCTH;

ORJaficHHe YHUBEPCATBHBIMUA YICOHBIMH TIO3HABATEILHBIMHU JICUCTBHSIMHU:

a) 0a30BbIC JIOTMYECKHE IEHCTBUSA:

- CaMOCTOSITETIFHO (POPMYIHPOBATh U aKTYyaJM3MPOBATH MPOOIIEMY, pacCMaTpPHBAaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYNICCTBEHHBIN MPHU3HAK MM OCHOBAaHUS IUISi CPABHEHMS, KIIACCH-
¢ukanuu 1 0000IIeHNS;

- ONpEAENATh IeTH NCATEILHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPHH UX JTOCTHXKE-
HUS;
- BBIABJIATH SaKOHOMepHOCTI/l u HpOTI/IBOpe‘{I/Iﬂ B paCCManI/IBaeMbIX SABJICHUAX

6) 6a30BBIC UCCIIEIOBATENLCKUC ICHCTBHS:

- BIIaJIeTh HABBIKAMU Y4€OHO-HUCCIIEIOBATEILCKON M MTPOSKTHOM

- YMETh NEePEHOCUTh 3HAHHS B TIO3HABATENHHYIO U MPAKTUIECKYIO 0OJACTH KH3HE-
JIeITENILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

- BBIABUI'aTh HOBBIC UJICH, npe)maraTb OpI/IFl/IHaJ'IbeIe moaxoabl U pemeHI/m;

- CMIOCOOHOCTh MX MCIONb30BaHUS B MIO3HABATEIHLHOM U COIMATBHON TIPAKTHKE.

B) paboTa ¢ uHpOpMaIeii:

- BJIaACTh HAaBBIKAMH l'IOJ'Iy'-[eHI/IH I/lH(bOpMaL[I/II/I U3 UCTOYHUKOB pa3HbIX THIIOB, Ca-
MOCTOSATEJIFHO OCYLIECTBIATh NOUCK, aHAJIN3, CUCTEMAaTH3aLUI0 U HHTEPIPETALHUIO

P 1 - chopmupoBaTh MOHUMAHUS PO (U3UKH B YKOHOMHYECKOH, TEXHOJIOTHYE-
CKOM, COIIMATBHON U 3THYECKON cepax AesTeNHOCTH YeJI0BeKa; POl U MecTa (hU3H-
KM B COBPEMEHHOW Hay4HOM KapTHHE MHpPA; POJIM aCTPOHOMHUH B MPAKTHUECKOH Jesi-
TEITBHOCTH YeNIOBeKa U JalbHEHIIeM HayJHO- TEXHHIECKOM Pa3BUTHH;

IIP 4 - BnaseTb OCHOBOMOJArAIOMMMU (U3MUECKUMHU MOHATHUSIMH M BEJIHYNHAMH, Xa-
paKkTepU3yIOIMMH (U3NUECKUE TPOLECChl (CBSI3aHHBIMU C MEXaHMYECKUM IBHIKECHH-
€M, B3aUMOJCHCTBHEM TeJ, MEXaHHYECKUMH KOJIeOaHHSMHM ¥ BOJHAMH; aTOMHO-
MOJIEKYJIIPDHBIM CTPOCHHMEM BEILEeCTBA, TEIUIOBBIMU IPOLECCAaMM; JIEKTPHUYECKUM U
MarHATHBIM TIOJISIMH, JIEKTPUIECKHM TOKOM, JIEKTPOMATHUTHBIMU KOJNEOAHMSIMH U
BOJIHAMH; ONTHYECKUMH SIBICHUSIMH; KBAHTOBBIMH SIBICHUSIMH, CTPOCHHEM aToMa U
aTOMHOTO $I/Ipa, PaANOAKTUBHOCTHIO); BIIAICHAE OCHOBOIOJIATAIONINMH ACTPOHOMHIE-
CKVIMH TIOHSATHSMH, MO3BOJSIOMINMHI XapaKT€PU30BaTh MPOLECCH, IPOUCXOISIINE Ha
3Be3/1aX, B 3BE3IHBIX CHCTEMax, B MEXTraJaKTHYECKOW Cpele; IBHKEHHE HEeOEeCHBIX
Tel, 3BOJIIOLIUIO 3Be37 U BeenenHoil;

ITP 7 - chopMUpOBaHHOCTh YMEHHI HCCIIEOBaTh M aHAJIM3UPOBaTh Pa3HOOOpa3HbIC
(bu3ndecKue SBICHUS] U CBOWCTBA OOBEKTOB, MPOBOANTH CAaMOCTOSITEIBHBIC HCCIEH0-
BaHMS B PEAHHBIX U JTa0OPaTOPHBIX YCIOBHSAX, YHTATh U aHAIM3HPOBATH XapaKTEepH-
CTUKH NPHOOPOB U YCTPOHCTB, OOBSCHATH MPUHITHITH HX PAOOTHI;

ITP 8 - oBnameTs OpraHU3AIMOHHBIMU U TI03HABATEIILHBIMH YMEHHSIMH CaMOCTOSTEIb-
HOTO IPHOOpPETEeHHsI HOBBIX 3HAHUH B MPOIECCE BHITOIHEHMS IMPOEKTHBIX U y4eOHO-
HCCIICA0BATCIIBCKUX pa60T, YMEHUSMU paGOTaTl) B I'PYIII€ C BBINIOJIHEHUEM PA3JINYHBIX
COLIMAJIBHBIX POJICH, TIIAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBEHO PACTIPEACIATh Jesi-
TCJIBHOCThL B HECTAHAAPTHBIX CUTyallUAX, alC€KBATHO OLCHHBATL BKJIAJA KaXXI0Tro0 U3
YYaCTHUKOB TPYIIBI B PEIICHUE PACCMATPUBAEMOH MPOOIIEMBI.

P 10 - chopmupoBaTh yMeHHsI NPUMEHATh MOJYYCHHbIE 3HAHMS Ui O0BSCHEHUs
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nH(pOpMaIHy pa3IHIHBIX BHIOB U (OPM IIPEICTABICHNUS,;

- OLICHUBATb JOCTOBEPHOCTb, JIETUTHMHOCTb HH(POPMALIMK, €€ COOTBETCTBUE MPABO-
BBIM U MOPaJbHO-3THYECKUM HOpMaM;

- HCIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHI B
pellIeHNH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPTaHU3allMOHHBIX 3a7ad ¢ cOoOmro-
JICHUEM

TpeOOBaHUH IPTOHOMHKH, TEXHHKH OE30IIaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M 3THYECKUX HOPM, HOPM MH(POPMAIIMOHHOH 0€301acHOCTH;

- BIIQJICTh HaBBIKAMU PACIO3HABAHWS W 3alIUTH MH(GOPMAINH, WHPOPMAIUOHHON
0€30IMacCHOCTH JINYHOCTH;

OBnajieHHue yHHUBEPCATbHBIMH PETYIATHBHBIMH ACHCTBUAMHU:

a) caMOOPraHU3aLH:

- CaMOCTOSATENBHO OCYLIECTBISTH MO3HABATEIbHYIO AEATENbHOCTD, BBIIBIATH IIPO-
OJIeMBI, CTaBUTH U (OPMYJIPOBATE COOCTBEHHBIE 3aJadH B 00pa30BaTSILHON jes-
TENBHOCTH U JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEIBHO COCTAaBJITH IUIAH PEIICHUS! NMPOOJIEMBI C YYETOM HMEIOIIUXCS
PeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOUYTCHHA;

- 1aBaTh OIIEHKY HOBBIM CUTYAI[UsIM;

croco0CTBOBaTh (JOPMHUPOBAHUIO M MPOSBICHUIO MIMPOKOI 3PYyAHLIUH B Pa3sHBIX
007acTsIX 3HAHMH, MOCTOSHHO TOBBILIATH CBOM OOpa3OBaTEIbHBIA U KYJIBTYPHBIH
YPOBEHB;

0) CAaMOKOHTPOJIB!

HCTIOJIb30BATh MPUEMBI pe(IeKCHH IS OLEHKU CHUTYalllH, BEIOOpA BEPHOTO pele-
HUS;

s

- YMETh OLICHMBATb PUCKHU U CBOCBPEMCHHO IPUHUMATh PENICHUS 110 UX CHHXKCHHUIO

YCIIOBHH NPOTEKaHUsT GU3MIECKUX SBICHHUI B IPUPOE H TSI IIPHHATHS IPAKTHISCKIX
peleHuii B TOBCEIHEBHOW JKU3HH AJsl o0ecieueHns 0e30MacHOCTH P OOpalieHu ¢
OBITOBBIMHM IPUOOPAMH U TEXHHUECKUMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbsS U
coOMIoieHHss HOPM 9KOJOTHUYECKOTO TOBEICHHS B OKPYXAIOIIEH cpele; MOHMMaHUE
HEOOXOIUMOCTH NMPUMEHEHUSI HOCTIKEHHH (QU3MKU U TEXHOJIOTHH ISl PallMOHAIBHO-
ro IIPUPOAOIIOINIL30BAHUS;
IIP11 - oBnajeHUE Pa3sNMYHBIMH CIIOCOOaMH PabOTHl ¢ MHGOpPMALUEH (H3MIECKOTO
COZIepKaHMs C HCIIOJIBb30BAHHEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTHH, pas-
BUTHE YMEHUH KPUTHIECKOTO aHAJIM3a U OI[EHKH JIOCTOBEPHOCTH IOIydaeMoil HH(Op-
MalHH;

ITP 12 - oBnageHuWe OpraHU3aLMOHHBIMHM U MO3HABATEIbHBIMU YMEHUSIMH CaMOCTOSI-
TEIBHOTO MPHOOPETEHHs HOBBIX 3HAHMI B MpoIiecce BHIIOIHEHHS MPOEKTHBIX U yue0-
HO-HCCIIEZI0BATENbCKUX PAabOT, yMEHUSIMU pabOTaTh B TPYMIE C BHINOJHEHHEM pa3-
JIMYHBIX COLMANBHBIX POJieH, IUIaHUPOBATh padOTy TPYIIIEL, PAIlMOHAIBHO paclpese-
JIATh JICSATENBHOCTh B HECTAHIAPTHBIX CUTYalMsAX, afeKBaTHO OLIEHUBATh BKJIAJ Kax-
JIOTO U3 YYaCTHUKOB T'PYIIIHI B PEIICHUE PaccMaTpUBaeMoil IpOOIeMBI;

ITP13 - cdopmupoBaHHOCTH MOTHBAIMH K Oynymield MpodhecCHOHAIBHONH NesTeIbHO-
CTH TIO CTICIIHATBHOCTSIM (DU3UKO-TEXHHYECKOTO MPOHIIS.

HOK 5.5. OcymecTBiars U3ro-
TOBJICHHE, TBOpUYECKoe O(opM-
JIeHHe, TOJTOTOBKY K pean3a-
IIUM TTHPOKHBIX M TOPTOB pas-
HOOOpPa3HOT0 aCCOPTHMEHTA.

B YaCTH TPYJOBOTO BOCITUTAHHS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MaCTePCTBA, TPYIOII00uE;

- TOTOBHOCTh K aKTHBHOM JIE€ATENILHOCTU TEXHOJOTHYECKON M COIMaIbHOM Hampas-
JICHHOCTH, CIIOCOOHOCTh MHUIIMHAPOBATh, IUIAHUPOBATH M CAMOCTOSTEIHLHO BBIIIOJI-
HATH TaKYIO IEATCIBHOCTS;

- HHTEpEC K pa3invHbIM chepam npodeccrnoHanbHON IesITeTbHOCTH;

ORJaficHHe YHUBEPCATBHBIMUA YICOHBIMH TIO3HABATEILHBIMHU JICUCTBHSIMHU:

a) 0a30BbIC JIOTMYECKHE IEHCTBUSA:

- CaMOCTOSITETIEHO (POPMYIHPOBATh U aKTYyaJM3MPOBAThH MPOOJIEMY, pacCMaTPHBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYNICCTBEHHBIN MPHU3HAK MM OCHOBAaHUS IUISi CPABHEHMS, KIIACCH-
¢ukanuu 1 0000IIeHNS;

- ONpEAENATh IeTH NCATEILHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPHH UX JTOCTHXKE-
HUS;
- BBIABJIATH SaKOHOMepHOCTI/l u HpOTI/IBOpe‘{I/Iﬂ B paCCManI/IBaeMbIX SABJICHUAX

6) 6a30BBIC UCCIIEIOBATENLCKUC ICHCTBHS:

- BIIaJIeTh HABBIKAMU Y4€OHO-HUCCIIEIOBATEILCKON M MTPOSKTHOM

- YMETh NEePEHOCUTh 3HAHHS B TIO3HABATENHHYIO U MPAKTUIECKYIO 0OJACTH KH3HE-
JIeITENILHOCTH,

- BBIIBUTATh HOBBIC HJICH, IIPEIaraTh OPUTHHAIBHBIE TTOIXO/IBI U PEIICHUS;

- CMIOCOOHOCTh MX MCIOIb30BaHUS B MIO3HABATEILHOM U COIMATBHON TIPAKTHKE.

B) paboTa ¢ uHpOpMaIei:

- BJIaACTh HAaBBIKAMH l'IOJ'Iy'-[eHI/IH I/IH(I)OpMaLII/II/I U3 UCTOYHUKOB pa3Hbe THIIOB, Ca-
MOCTOSITEJIFHO OCYIIECTBIISATh MMOUCK, aHAJIN3, CHCTEMaTH3alMI0 ¥ MHTEPIIPETALHIO
“HGOPMAIMK Pa3IMYHbIX BUJIOB U (pOpM MpeacTaBieHus;

P 7 - chopMHUPOBAaHHOCTh YMEHHH HCCIICOBATh W aHAIM3UPOBATH Pa3HOOOpa3HBIE
(u3uIecKre SBICHUS U CBOHCTBA OOBEKTOB, IIPOBOANTH CaMOCTOSITENBHBIE HCCIENO-
BaHMS B PEAbHBIX U Ja0OPaTOPHBIX yCIOBHSAX, YNTATh U aHAIM3HPOBATH XapaKTEepH-
CTHKH TIPUOOPOB U YCTPOICTB, OOBICHATH MIPHHIUITEI X pabOTEHI;

IIP 8 - oBnageTh OpraHU3alMOHHBIMU M TI03HABATEIbHBIMU YMEHHSIMH CaMOCTOSTEIb-
HOTO NMPHOOPETeHNs] HOBBIX 3HaHWU B TPOIECCE BBHIMOJIHEHUS NMPOEKTHBIX M yueOHO-
HCCIIeIOBATENBCKUX PaboT, yMEHUSAMH paboTaTh B IPYIIIE C BHITOJIHEHHEM Pa3IMIHBIX
COIIMAJIBHBIX POJICH, INIAHUPOBATh PaboTy TPYIIIBI, PAMOHATIEHO PACTIPENENITh Jes-
TEBHOCTh B HECTAHAAPTHBIX CHTYAIWSAX, a[JeKBATHO OIEHHWBATh BKJIAJ KaXKAOTO U3
YJaCTHUKOB TPYIIIHI B PEIICHHAE PACCMaTPUBAEMOH MPOOIIEMBL.

P 10 - chopmupoBaTh yMEHHs MPUMEHATH IONYYCHHBIC 3HAHHS IS OOBSCHEHUS
YCIIOBHH MPOTEKaHUsI GU3MIECKUX SABICHHI B IPUPOAE U IS IPHHATHS IPAKTHISCKIX
pelIeHni B OBCEIHEBHOM JKM3HHU 11 0OecrieueHns: 6e30MacHOCTH MpU 00palieHu! ¢
OBITOBBIMM NPHOOPAMU M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHUS 3[0POBbS U
COOJIIO/ICHHST HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpesie; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHS TOCTH)KCHHH (U3MKHA ¥ TEXHOJOTHH ISl palliOHAIBHO-
TO MPUPOJIOTIONH30BAHMS
P11 - oBnageHWe PasNMYHBIMH CIIOCOO0aMH PabOTHl ¢ MHMOpMaLUed (PU3MIECKOTO
COZIepKaHMs C HCIIOIb30BAHHEM COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJIOTHH, pa3-
BUTHE YMEHUH KPUTHIECKOTO aHaJIM3a U OI[EHKH JIOCTOBEPHOCTH IOTydaeMoil HH(Op-
Malluu;

P 12 - OBJIaICHUE OPTraHU3AllMOHHBIMU W ITO3HABATCJIbHBIMHU YMEHUSAMU CaAMOCTOS-
TEIBHOTO MPUOOPETEHHs HOBBIX 3HAHHUII B MPOLIECCE BBIIIOJIHEHHS MMPOCKTHBIX M yueO-
HO-HCCJICA0BATENbCKUX PabOT, YMEHUSIMH pabOTaTh B TPYIIE C BBHIIOJIHEHUEM pa3-
JMYHBIX COIMANIBHBIX poJjiell, MIaHupoBaTh paboTy IPYMIbL, PAlMOHAIBHO paclpene-
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- FICIIOJIB30BATh CPEACTBA HH(POPMAIIOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHI B
PEIICHUHM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3ALMOHHBIX 3aJa4 C COOJII0-
JICHHEM

TpeOOBaHMI SPrOHOMUKH, TEXHUKU 0E30IaCHOCTH, THTHEHBI, pecypcocOepexeHus,
MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(OPMALIMOHHON 6E30M1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIO3HABAHWS W 3alIUTH MH(OPMAINH, WHPOPMAIHOHHON
06e30MaCHOCTH JIMYHOCTH,

OBnajieHNe YHUBEPCATHHBIMH PETyISTUBHBIMU ACHCTBHUAMHU:

a) caMOOpraHU3anus:

- CaMOCTOSATENBHO OCYILIECTBILTH IIO3HABATENBHYIO AESATENBHOCTD, BBIBILATH IPO-
GyieMBbl, CTaBUTHh U (GOPMYIHPOBAThH COOCTBEHHBIC 3a4a4K B 00pa30BaTEIbHON fesi-
TENBHOCTH M )KU3HEHHBIX CUTYAILMsX;

- CaMOCTOSITEJILHO COCTABIIATH IUIaH PEIICHHS NPOOJIEMBI C y4eTOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIlVsIM;

0) CAaMOKOHTPOJIB!

HCTIOJIB30BATh MPUEMBI pe(IeKCUH IS OLEHKU CUTYalllH, BEIOOpA BEPHOTO pemre-
HHUS;

- YMETb OLICHUBATh PUCKH H CBOCBPEMEHHO IIPHMHUMATD PELICHHUS 110 UX CHUKCHHIO

JISITH JESTENPHOCTh B HECTAHIAPTHBIX CUTYAIMAX, aJeKBATHO OIEHMBATh BKJIA] Kax-
JIOTO M3 YHaCTHUKOB IPYIIIBI B PELICHUE PacCMaTPUBAEMOIl POOIEMBI;

IIP13 - cdhopmupoBaHHOCTH MOTHBALMHU K Oyaymiell mpodecCHOHANBHON JesTeIbHO-
CTH 1O CIEUUATBHOCTAM (HH3UKO-TEXHUYECKOTO MPOQIIIA.
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3. Conep:xanue 0011€00pa30BaTEIbHOI0 Y4e0OHOI0 MpeaMeTa

Pasznen 1. ®usnka 1 METOIBI HAYYHOTO MMO3HAHUSA

®dusnka — Hayka o npupone. Haydneie MeTobI O3HAaHUS OKpyXkaromero mupa. Poab skc-
NEPUMEHTA U TEOPUH B MPOLIECCE MMO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B pusuke. MoaenupoBaHue
busnueckux sBIeHUN U nporeccoB. Hayunsie runores3sl. @uznueckue 3akoHbI U Teopuu. [ panu-
bl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpunHumn coorBercTBUsA. Ponb u MecTo (uU3HNKK B
(OopMHUPOBaHUHU COBPEMEHHOMN HAYYHOU KApPTUHBI MUPA, B IPAKTHYECKON JAESITEIIbHOCTH JIOIEH.

Pasznen 2. Mexanuka

Tewma 1. Kunemaruka

Mexannueckoe aABMkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEeHMs. CucTemMa OTcué-
ta. Tpaekropus. [lepemenienue, CKOpocThb (CpenHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M yCKOpe-
HU€ MaTepUaIbHOM TOYKHU, NX IPOEKIUU HAa OCU CUCTEMBI KoopAuHaT. C0KEHHE epeMELICHUN
U CIIOKEeHHE cKopocTell. PaBHOMepHOE U paBHOYCKOpPEHHOE MpAMOJIuHEtHOe ABMkeHue. ['padu-
KM 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U NIEPEMELICHUS MAaTEPUATIbHON TOUYKU
ot BpemeHu. CBoOoAHOE MajeHHuEe. YCKOpeHHue cBoOoaHoro nazeHus. KpupoauneitHoe ABUXke-
Hue. J[BuKeHue mMaTepualbHOM TOYKU MO OKPYKHOCTU C MOCTOSHHOM MO MOJYJIIO CKOPOCTHIO.
VYrnoBasi CKOpOCTb, JIMHEWHas cKOpocTh. [lepron u yacrtora oOpamenus. LleHTpoctpeMuTteabHoe
ycKopeHue. TexXHUYeCcKHe yCTPOMCTBA M IPAKTUYECKOE NPHUMEHEHHUE: CHUAOMETP, IBHKCHHE
CHaps0B, LIEMTHbIE U peMEHHBIE NTEpeayn.

Tema 2. Jlunamuka.

[Ipunnun otHocutensHOCTH [Manmites. IlepBeiii 3akoH HproToHa. MHEpUHMaibHBIE CHCTEMBI
otcuéTta. Macca Tena. Cuna. [Ipuniun cynepnosunnu cui. Bropoii 3akon HeroToHa 111 matepu-
anbHOUM Touku. Tpetuil 3akoH HproTOHA AJis1 MaTepUalbHBIX TOYEK. 3aKOH BCEMHUPHOIO TITOTE-
Hus. Cuna Tsokectu. IlepBas kocmuueckas ckopocth. Cuita ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buasl Tpenus (mokos, ckoinbxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuma Tpe-
HUS CKOJIBKEHUS U cuiia TpeHus nokos. Koadduuuent tperus. Cuna conpoTUBICHUS TPU JBU-
KEHUU TeJla B KHUIKOCTH wiu rasze. [loctymarenbHoe M BpamiatreiabHOe ABHKEHHE aOCOIIOTHO
TBEPOTO Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpalleHus. [1inedo cuibl. YciioBus paBHOBECHs
TBEPOTO Tena. TexXHnuecKkue yCTporuCcTBa U MMPAKTUYECKOE TPUMEHEHHE.

Tema 3. 3akOHBI COXpAHEHHS B MEXaHUKE.

Nmnynbe maTtepuanbHOM TOYKHM (Tesa), CUCTEMBI MaTepUaIbHBIX TOUEK. MIMIyabC cuiibl U
M3MEHEHHE UMITYJIbca Tella. 3aKOH COXpaHEeHUs uMImyibca. PeakTuBHOe aBuxkeHue. PaboTa cuibl.
MomHocTh cunbl. KuHeTH4YecKas sHeprusi MaTepuaabHOM TOUKH. TeopeMa 00 M3MEHEHUU KUHeE-
Tudeckoi sHepruu. [loreHuunansHas sueprus. IloTeHnmanbHas sHEprus ynpyro neopMupoBaH-
HOM npyxuHbl. [loTeHIIManbHAas 3HEPTHsl Teaa BOJINU3HU MOBEPXHOCTH 3eMJTH.

[ToTeHuManbHble U HEMOTEHIMANbHbIE CUJIbl. CBA3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3-
MEHEHUEM MEXAHWUYECKOM ZHEPrMM CHCTEMBI TeJl. 3aKOH COXpPAaHEHUs MEXaHMUYECKON IHEpPruu.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUs. T€XHUUYECKHE YCTPOMCTBA U MPAKTHYECKOE MPUMEHEHUE:
BOJIOMET, KONIEP, IPYKUHHBIN ITUCTOJIET, IBUKECHUE PAKET.

Pasnen 3. MosiexkyasipHas pu3nka 1 TepMOAMHAMHUKA

Tema 1. OCHOBBI MOJIEKYISIPHO-KMHETUUECKON TEOPUHU.

OcHOBHBIE MOJIOKEHHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUH M MX ONMBITHOE OOOCHOBAHHE.
Bpoynosckoe asuxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUs ra30B, )KUAKOCTEN U TBEPABIX T€Nl U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHO-
BE 3TUX Mojeneil. Macca u pa3mepsl Mosiekyil. KonnuectBo BemecTtBa. [locTtostHHas ABorazpo.
TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temneparyp Llenscus. Monaenb
ueanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU UIECAIbHOIO rasa.
AOGcoiroTHas TemrepaTypa Kak Mepa cpeiHeil KHHETUYEeCKONW SHEPTUH TEIUIOBOTO JBIKEHUS Ya-
ctun raza. lllkana temnepatyp KenbsBuna. ['a3oBble 3akoHbl. YpaBHeHHME MeHaeneeBa—
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Kunaneiipona. 3akon [lanprona. M3omnpoueccsl B uacalbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe npencraBieHne U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoHCcTBa U IPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepMoauHamuueckass cucreMa. BHYTpEeHHsII 3HEprusi TEPMOAMHAMMYECKOW CUCTEMBI U
criocoObl e€ m3MeHeHus. KomuuecTBo TemnoTel U pabora. BHyTpeHHss SHEprust 0lHOATOMHOIO
MJIeaIbHOT0 ra3a. Buabl Teronepenadn: TENIONPOBOAHOCTb, KOHBEKIHS, U3IIyYCHHUE. Y JeIbHAs
TEII0EMKOCTh BeliecTBa. KonnuecTBo TemoTel npu temonepenayde. [lonsatue 06 agnadatHoM
npouecce. IlepBelii 3akOH TepMoaMHAMMKHU. [IpuMeHeHHE NEepBOro 3aKOHa TEPMOAMHAMMKHU K
u3onporueccaM. I'papuueckas uaTepnperanus padboTsl rasza. Bropoii 3akon repmoaunamuxu. He-
0o0paTUMOCTh TpolieccoB B mpupoje.TernoBsie MamuHbl. [IpUHIUIIBI 1eMCTBUSL TEIJIOBBIX Ma-
muH. [IpeoOpa3oBaHus »Hepruu B TEMJIOBBIX MamuHax. KoadduimeHt nonesHoro aectBus
teruioBod MammHbl. Llukn KapHo u ero xosdduuneHT nosnesHoro aedcTBHs. DKOJOTHYECKHE
pOOJIEMBI TEMJIOIHEPTETHKHU.

TexHuueckne yCcTpoWCTBAa M INPAKTUYECKOE NPHUMEHEHHUE: JBUTATEIb BHYTPEHHEIO Cropa-
HUSl, OBITOBOW XOJOAWIBHUK, KOHTUIIMOHED.

Tema 3. Arperatssle cocTosiHUS BenlecTBa. Ma30Bble NEPEXOIBI.

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kunenne. AGCONIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3ayxa. HacelmeHHbIN map. YjaenbHas TemioTra mapoodpa3oBaHHs. 3aBUCHMOCTD
TeMIepaTypbl KUIEHUs OT AaBieHus. TBépaoe Teno. Kpucrannmueckue u amopduslie Tesa. AHU-
30TpONMs CBOMCTB KpUCTALIOB. Kunkue kpuctauibl. CoBpeMeHHble Marepuaisl. [lnaBinenue n
KpUCTalu3anuus. Y aenbHas Tersora miasinenus. Cyonumanus. Y paBHEHHE TEIUIOBOTO OaaHca.

TexHnueckne ycTpoiicTBa M MPAKTHYECKOE IIPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJlo-
PUMETP, TEXHOJIOTUH IOJYyYEHUs COBPEMEHHBIX MAaTEpUajOB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUH.

Pa3znea 4. DiieKkTpoAMHAMMKA

Tema 1. Dnexrpocraruka.

DnekTpuszanus Tel. DIEKTpUYecKnui 3apan. J(Ba Buaa anekTpuyeckux 3apsnos. I[IpoBogHu-
KM, TUAJIEKTPUKHU U MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsaa. Bzanmonen-
cTBUe 3apAnoB. 3akoH Kynona. ToueuHslil anekTpuyeckuil 3apsia. Dinekrpuueckoe nose. Hamps-
AKEHHOCTBb DJIEKTPUUYECKOTO Toys. lIpuHOMI Cynepno3uuuu 3JIEKTPUYECKUX Tosied. JInHuum
HanpspDKEHHOCTU 3JIeKTpUueckoro mnojisi. Paborta cun anextpocratuyeckoro mnoss. Ilorenumarn.
Paznocth norennumanos. IIpoBOAHUKN U JUAIEKTPUKH B JIEKTPOCTATUYECKOM I0Je. J(uanexkTpu-
4yecKasi IPOHMUIIAEMOCTh. DJIEKTPOEMKOCTh. KoHaeHCcaTop. DIEKTPOEMKOCTD INIOCKOTO KOHJEHCa-
TOpa. DHEPTHUsl 3apsSKEHHOI0 KOHJIEHCATOPa.

TexHnueckne ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: ANEKTPOCKOII, AIEKTPOMETP, dIEK-
TpOCTaTHYECKas 3alluTa, 3a3eMJIEHHE JJIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBINA amma-
paT, CTpyHHBIN IPUHTED.

Tewma 2. IlocTOsIHHBIN 37EKTPpUUYECKUM TOK. TOKM B pa3iuyHbIX cpeaax.

DNEeKTpUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOro Toka. MICTOYHUKH TOKa.
Cuna toka. [locrossHHBIN TOK. Hanpskenue. 3akon OMa a1 yyacTka enH. DJIEKTPUYECKOE CO-
MIPOTHUBJIEHUE. YJIEJIbHOE CONpPOTUBIEHUE BellecTBa. [locnenoBarenbHoe, MapaieabHOE, CMe-
IIaHHOE COEJMHEHUM MPOBOJHUKOB. Pabora snexktpuueckoro Toka. 3akoH [Ixoyns — Jlenua.
MOIIIHOCTB AMEKTPUUYECKOTIO TOKA. DJIEKTPOABUKYIIAS CUJIAa U BHYTPEHHEE CONPOTUBIEHHUE HC-
TOYHMKA ToKa. 3akoH Oma i MOJHOW (3aMKHYTOM) anekTpuueckoi nenu. Koporkoe 3aMbika-
HUe. DIEKTPOHHAS MPOBOJAUMOCTh TBEPABIX METAIIIOB. 3aBUCHMOCTH COIPOTUBIICHUS METAJIOB
oT Temneparypsl. CBepXIpOBOAUMOCTb.

DneKkTpudecKkuii TOK B Bakyyme. CBOiCTBa 351eKTpOHHBIX Iy4koB. [lomynpoBogauku. Co6-
CTBEHHAs W IIPUMECHAsl IPOBOAMMOCTD IOIYNPOBOAHUKOB. CBolicTBa p—N-nepexona. Ilomynpo-
BOJIHUKOBBIE IIPUOOPBI. DIIEKTPUUECKUN TOK B PACTBOPAX U pacIuIaBax JEKTPOJIUTOB. DIIEKTPO-
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JUTHYECKAsl AUCCOUalus. DIEKTPOIn3. DIEKTPUUECKUil TOK B razax. CaMoCTOSTENbHBIA U He-
CaMOCTOATENbHBIN pa3psa. Monuus. [Lnazma.

TexHuueckrue yCcTponcTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKH TOKA, JIEKTPOHAIPEBATEIbHbIE MPUOOPHI, FJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMO-
METpP CONPOTHUBJICHUS, BAKYYMHBIN JTUOMA, TEPMHUCTOPBI U (OTOPE3UCTOPHI, MOTYITPOBOJIHUKOBBIMHI
IMOJ1, TaIbBaHUKA.

Tema 3. MaruutHoe nose. JIeKTpOMarHuTHasE HHTYKIUS.

[TocrosHHbie MarHuThl. B3auMoaelcTBue MOCTOSSHHBIX MarHUTOB. MarHuTHoOe moje. Bek-
TOpP MarHUTHOM MHAYKIMU. [[pyuHIMT Cyneprno3uuy MarHUTHBHIX NoJIel. JINHMY MarHUTHOW MH-
nykuuu. KapTvHa TuHUN MarHUTHOM MHAYKIWU MOJISI TIOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJie
IIPOBOJIHMKA ¢ TOKOM. KapTuHa IMHMNM MHAYKIMYA MATHATHOTO NOJIA JJIMHHOTO IPSIMOTO ITPOBOJ-
HUKa ¥ 3aMKHYTOTO KOJIbLIEBOTO IPOBOJ-HUKA, KaTyIIKN ¢ TOKOM. OnbIT Dpcrena. Bzanmonen-
CTBHE IIPOBOJHUKOB ¢ TOKOM. Cuina Ammepa, e€ Moaysb U HanpasieHue. Cuna Jlopenua, e€ mo-
IyJb YU HanpasieHUe. [[BrxeHue 3apsKeHHOW YacTHIIbl B OJJHOPOJHOM MarHUTHOM mosie. PaboTa
cuiel JIopeHna.

SIBneHue 31eKTPOMarHuTHON MHAYKIUU. [I0TOK BEKTOpa MAarHUTHOW MHAYKLHUHU. DJIEKTPO-
NBIDKYIIAs CUJIa MHAYKUIMU. 3aKOH 3JeKTpoMarHuTHoi nnaykuuu dapanes. BuxpeBoe snekTpu-
YECKOE IoJIe. DIIEKTPOABMKYIIAS CHJIA MHAYKIUH B IPOBOJHUKE, IBHKYIIEMCSI IOCTYIIATEIIBHO B
OIHOpPOJHOM MarHuTHOM mnoje. I[IpaBuno Jlenna. MHAyKTUBHOCTH. SIBlIeHHE CaMOMHAYKIUU.
DNEeKTpOABMKYIIAs CUja CAMOMHAYKIUNA. DHEPIrUsi MAarHUTHOTO TMOJISI KaTYIIKA C TOKOM. OJJEK-
TPOMarHuTHOE IOJIE.

TexHudeckne yCcTpoMCTBa U MPAKTUYECKOE NPUMEHEHHUE: IMOCTOSIHHBIE MAarHUTHI, JIEKTPO-
MarHuThbl, JIEKTPOJBUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHULl, MHIYKIIMOHHAS M1€Yb.

Paspnen 5. KosieOanusi ¥ BOJTHBI

Tema 1. Mexannueckue u 3JIEKTPOMarHUTHbIE KOJIEOaHUSI.

KonebarenpHas cuctema. CBoOogHBIE MeXaHWUeCKHe KoyieOanus. ['apMoHnUeckue Koneba-
nus. [lepuon, yactora, amrmuryaa u (asza konedbanuii. [IpyxuHHBIN MasgsTHUK. MaTemMaTudecKkui
MasiTHUK. YpaBHEHUE TapMOHMUYECKHX KosieOaHui. [IpeBpalienne sHepruu npu rapMOHUYECKUX
konebanusx. KonebarenbHbiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUs B HI€AIbBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHSI MEXy MEXaHUYECKHUMH U JIEKTPOMAarHUTHBIMH KOJieOaHu-
amu. @opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUU B HJCAIBHOM KOJIeOaTeIbHOM KOHTYpe.
[IpencraBnenue o 3aTyxaromux KojebaHUsX. BeiHyKIeHHble MexaHuueckue kosneOaHus. Pe3o-
HaHC. BeIHYXIeHHBIE AJIeKTpoMarHuTHele Konebanus. [lepemennsiii Tok. CHHYCOUTANBHBIN TIE-
pPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U JIEUCTBYIOIIEE 3HAUYECHUE CHUJIIbI
TOKa U HampsbkeHus. Tpancpopmarop. [IponsBoacTBo, nepegadya u NoTpedIeHUE FIEKTPUUECKON
SHEPTrUH. DKOJIOTHYECKUE PUCKU IIPH MPOU3BOJCTBE AIEKTPOdHepruu. KynbTypa ncnonap3oBaHus
AJIEKTPOIHEPTUU B ITIOBCEIHEBHOM JKU3HU.

TexHudeckrue ycTpoOMCTBAa M NPAKTHUECKOE IIPUMEHEHHE: IEKTPUUECKUNM 3BOHOK, I'eHEpa-
TOpP MEPEMEHHOTr0 TOKA, JIMHUU JIEKTpOIepeay.

Tema 2. MexaHn4yeckue U 3JIEKTPOMAarHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBI, yclioBus pacnpocTtpanenus. [leproa. CkopocTs pacnpocTpaHeHus u
uHa BoJiHbl. [lomepeunsie U npoosibHbe BoJHBL. MHTepdepenuns u qudpakuus MexaHude-
ckux BoJiH. 3ByK. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TeMOp 3Byka. DnekTpomar-
HUTHBIE BOJHBL. Y CIIOBUS U3J1y4EHHUs DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTalus BEKTOPOB
E, B, v B anexkTpoMarHuTHON BOojHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHHE, MPEIOM-
JeHue, noispusauus, nudpakuus, nHTepdepenus. CKOpocTh MeKTpOMarHUTHbIX BosH. [1kana
AIIEKTPOMArHUTHBIX BOJIH. [I[puMeHeHne 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIMIBI
paavocBA3u U TeneBujeHUs. Panuoniokanusa. DNEKTPOMarHUTHOE 3arps3HEHHE OKpYXKarolen
Cpepbl.
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TexHudeckne yCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHUE: MY3bIKAJIBHBIE WHCTPYMEHTBHI,
yJIBTPa3BYKOBAasl AUArHOCTHKA B TEXHHKE U MEAMIIMHE, pajap, paAuONpUEMHUK, TEIEBU30D, aAH-
TeHHa, TenedoH, CBY- meus.

Tema 3. OnTuka.

I'eomeTrpuueckas ontuka. IIpsiMmonnHeitHOe pacnpocTpaHEHUE CBETAa B OJHOPOJHOI Cpene.
JIyua cBera. Toueunslil uCcTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI oTpaxeHus cBera. [loctpoe-
HUE M300pakeHul B IJIOCKOM 3epkaine. [Ipenomienue cBeta. 3aKOHbBI IpeIoOMIIEHUsI cBeTa. AO-
COJIFOTHBIN TMOKa3arenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxenue. [IpenenbHpiil yron mos-
HOTO BHYTpeHHero otpaxeHus. Jucnepcus cseta. CiioxHbIi cocTaB Oesnoro ceta. L[Ber.

Cobupatomue u pacceuBaromuye JuH3bl. ToHkas nuH3a. @OKYCHOE PAacCTOSHUE U ONTHYE-
cKas cuiia TOHKOM JuH3bl. [locTpoenue n3o0paxkeHnii B COOMPAIOIIUX U PACCEUBAOLIUX JIHH3AX.
dopmyiia TOHKOM JIMH3bI. Y BEIIMUECHUE, JaBAEMOE JIUH30M.

[Ipenensl mpUMEHUMOCTH TeoMeTpUyeckol onTuku. BomnoBas onrtuka. MuTepdepenuus
cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOMIOAEHUSI MAKCHMYMOB U MUHUMYMOB B UHTEpde-
PEHIIMOHHOM KapTHUHE OT JBYX CHMH(A3HBIX KOTE€PEHTHBIX MCTOYHUKOB. Judpakuus ceera. u-
bpakimoHHas pemeérka. YclioBue HAaOMIOACHUS TJIaBHBIX MaKCHMYMOB TpU IMMaJICHUA MOHOXPO-
MaTHUYECKOTO CBeTa Ha TupakimoHHy0 peméTky. [lonspusanus certa.

TexHnuyeckue ycTpoWCTBAa M MpaKTUYECKOE MPUMEHEHHE: OUYKH, JIymna, (hoToammapat, mpo-
EKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, MU(GPAKIMOHHAS pEeIIETKa,
MOJISIPOU.

Pa3znen 6. OcHOBBI crIeMAJIbHOH TEOPUU OTHOCUTEJIBHOCTH

['panubl MPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel cienuanbHOM TEOPUU OT-
HOCUTEIbHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe€, IPUHLIUI OTHOCUTEIBHO-
ctu OnHmTeHa. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpalICHUE
JUTMHBI. DHEPrus U UMIYJbC PEISTUBUCTCKON YacTULbl. CBSI3b MAcChl C SHEPTUEN U UMITYJIHCOM
PEISATUBUCTCKOMN YaCTUIIbl. DHEPTHUS MMOKOS.

Pasznen 7. KBantoBasi pusuka

Tema 1. DemMeHTBl KBAHTOBOM ONTUKHU

®oronsl. Popmyna Ilnanka cBs3u 3Hepruu (HOTOHA C €ro 4acToTOM. DHEPrus U UMIYJIbC
dotona. OtkpeiTie u uccnenaoanue Gorodrpdexra. Onpitel A.I'. CTomeroBa. 3akoHbl POTOID-
dekra. YpaBuenue DitHmreriHa s porodrddexra. «KpacHas rpanuna» dorosrddexra. [danme-
Hue cBeta. OnbiTel [1.H. JlebeneBa. Xumuueckoe eiicTBHUE CBETA.

TexHuueckue ycTpoHCTBa M MPAKTHUECKOE NMPUMEHEHUe: GOoTOodIeMEHT, (OTOAATUHK, COJI-
HeuHas OaTapesi, CBETOIHO/I.

Tewma 2. Ctpoenue atoma.

Mopnens atroma Tomcona. OnbiTel Pesdepdopaa no paccesnuto o -yactuil. [lnanerapuast mo-
nens atoma. [loctynarsr bopa. M3nydenue u nornomuieane GoTOHOB MpH MEpexoe aToMa ¢ OJTHO-
IO ypOBHS 3HEpruu Ha Apyroil. Buasl cnexktpoB. CnekTp ypoBHEH 3HEprMM aromMa BOJOPOJA.
BonnoBeie cBoiicTBa yactull. Bomubl ne bpoiinsa. KopnyckynspHo-BonHOBOM ayanu3M. Crnos-
TaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHalu3 (COEKTPo-
CKOM), Ja3ep, KBAHTOBBII KOMITbIOTEP.

Tema 3. AToOMHOE SpO.

OKCNEpUMEHTHI, T0KA3BbIBAIOLINE CIOKHOCTb CTPOEHUS sAapa. OTKpbITHE PaAOaKTUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHno cocraBa paauoakTUBHOTO m3nmydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3NydyeHus. BiausHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTO-
Ha 1 HelTpoHa. Hyknonnas mozens siapa [eiizen6epra—Banenko. 3apsn siapa. MaccoBoe 4ncio
anpa. M3oronsl. Anbha-pacnan. DIEKTpOHHBIN U O3UTPOHHBIN OeTa-pacnan. ['amma-usinydyeHue.
3aKOoH pPaJUOAKTUBHOTO pacmajaa. DHeprusi CBS3UW HYKJIOHOB B siape. SnepHbie cuibl. Jledext
Macchl aapa. SnepnHeie peakuuu. JleneHue m cuHTe3 sAnep. SnepHsi peaktop. TepMosaepHbIi
cuHTe3. [IpoOnemMbl M NMEPCHEKTUBBI SAEPHON SHEPIETUKH. DKOJOTMYECKUE ACIEKTHI SIIEPHOU
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SHEPreTUKU. DJIEMEHTAapHble YacTULlbl. OTKpbITHE MO3UTpPOHA. MeToabl HAOIIOAEHUS U PEru-
CTpalMM 3JI€eMEHTapHbIX YacTul. PyHJaMEHTaJIbHbIE B3aUMOJEHCTBUS. ENUHCTBO (u3mueckoi
KapTUHBI MUpa.

TexHudeckne yCTpOWCTBAa M INPAKTHYECKOE NPUMEHEHHWE: TO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6omoOa.

Pasnen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKH

Oransl pa3BUTUS acCTpOHOMHUH. [IpUKiIaHOE U MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUMU.
Bun 3Bé3nHoro HebOa. Co3Be3aus, sipkue 3BE3/bl, IIAHETHI, UX BUAMMOE ABMKeHHe. ColHeuHas
cucrema. Connue. CosnHeuHas akTUBHOCTb. McTounuk sHeprun ComnHua u 3BE€34. 3BE3/bI, UX OC-
HOBHBIE XapaKTEPUCTHKHU. /[marpaMMa «CIEKTpaJbHBIA KJIacC — CBETMMOCTBY». 3BE3/bI INIABHON
MOCJIEJOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIS 3BE3/ INIaBHOW MOCIEA0BATENb-
HOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPENCTABICHUS O MPOUCXO0XKACHUH U JBO-
moruu ConHua v 3BE3/1. DTarnbl )KU3HU 3BE311. Miteunbiid [1yTs — Hamia ["anaktuka. [lonoxenue u
neuxenne ConHia B ["anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B
anpax rajakTuk. Bceenennas. Pacmmpenue Bceenennoii. 3akon Xa00mia. Pazberanue rajiakTuk.
Teopus bonbioro B3peiBa. PenmkroBoe n3nydenue. Macmrabnas cTpykTypa Beenennoii. Mera-
rajnaktuka. Hepeménnsie mpobiemMbl aCTpPOHOMUH.

O6o0m1aroniee MOBTOPEHUE.

Ponb ¢u3uku u acTpOHOMHH B HIKOHOMHYECKOH, TEXHOJIOTMYECKON, COLUAIBHOM U 3TH4e-
CKOM cepax AeqaTenbHOCTH yesioBeka. Poiab 1 MecTo (pU3MKM M acCTPOHOMHUHU B COBPEMEHHOM
Hay4HOU kapTuHe Mupa. Ponb ¢puznueckoit Teopun B pOpMUPOBAHNUU MPEACTABICHUM O pU3HUE-
CKOl kapTuHe Mupa. Mecto (u3nuecKol KapTUHBI MUpa B OOLIEM sy COBPEMEHHBIX €cCTe-
CTBEHHO-HAY4YHBIX IIPECTABICHUN O IIPUPOJE.

18



4. TemaTu4eckuii JjiaH 001e00pa3oBaTeILHOI0 y4e0HOI0 peaMera

Tematuueckuii iIag

OVII.06 @usuka
Ha 2023 — 2024 yueOHbIi o
I'pynma 1 -2
[Tpodeccus: 43.01.09 Iosap, konoumep
Oos3aTenbHas yyeOHasi HATPY3Ka
Makcu- B TOM 4HCJIe
N HaumeHoBaHue pa3aeioB U TeM MaTBHAR BCEro 3a-
n/n yuebHas T 1a6. up. y
Harpyska pa6. | 3aH-11 wp

1 cemecmp 34 34/2* 3 1
Pa3nen 1. dusnka 1 MeTOABI HAYYHOTO MTO3HAHUS 2 2/1*
Pa3znea 2. Mexannka 23 23 3
Tema 1. Kunematuka 7 7
Tema 2. Jlunamuka 10 10 1
Tema 3. 3aKOHBI COXpaHCHHS B MEXaHUKE 6 6
Pa3nen 3. Monekynsapnas pusuka. Tepmonnnamuka. 23 23 /5* 2
Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU TEOPUU 9 9/1*

2 cemecmp 52 52/6* 4 1
Tema 2. OCHOBBI TEPMOJIMHAMUKHU 6 6/1*
Tema 3. ArperatHbie cocTosiHUS BetecTBa. Da3oBbie Te- 8 8/3* 2
pPEXOIBI
Paspnen 4. DnextpoirHamuka 31 31/ 2* 2
Tema 1. DnekTpocraTuka 7 7
Tema 2.ITocTosiHHBIN AneKTpudeckuil Tok. Toku B paz- 14 14/ 2% 1
JUYHBIX Cpeliax
Tema 3. MarnuTHoe mose, 3J1€KTpPO-MarHuTHas WHIYK- 10 10 1 1
U
Pasnen 5. Konebanus v BOJIHBI 25 25 2
Tema 1. Mexanuyeckue KoineOGaHUS U DIEKTPOMArHUT- 7 2
HbIE KOJIeOaHUsI
Hroro 3a 1 kype 86 86/8* 7 2

3 cemecmp 40 40 2
Tema 2. MexaHW4ecKHe€ BOJIHBL. DJEKTPOMAarHUTHbBIC 7 v
BOJIHEI.
Tema 3. Onrruka 11 11 2
Pa3znen 6. OcHOBBI crienMaabHOM TEOPUH OTHOCUTEIBHO- 5 5
CTH
Pa3nen 7. KBantoBas ¢pusuka 13 13
Tema 1.91eMeHTBI KBAHTOBOM ONTHKU 3 3
Tema 2. CtpoeHue aroma 3 3
Tema 3. ATOMHOE 1p0 7 7
Pazgen 8. DieMeHTHI aCTPOHOMUU U aCTPOPU3UKI 5 5
JuddepennrpoBanHbIii 3a4€T 2
Hroro 126 126/8* 9 2

3aunamus ¢ npogpeccuonanbHOU HaNPagIeHHOCMbI0 NOMeYeHbl *
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5. TemaTn4yeckoe miaHnpoBaHue 00meodpazoBaTeabHOro yueonoro npeamera OVYIIL 06 ®dusnka

Koasb! popMupyeMsbIx 001IUX 1

HaumenoBanmue pa3ge- | Conep:kaHue y4eOHOro MaTepuaJa, jadopaTopHusie padoThl U NpakTHyeckue 3andaTus, | O0beMm
npodeccuoHATbHBIX KOMIIe-
JIOB H TEM BHEAayJUTOPHAsI CAMOCTOSITeJIbHASL Pa00Ta CTYA€HTOB 4acoB -
1 2 3 4

Paznen 1. ®uzuka u me-| Cogepskanue yueOHOro MaTepuaJia 2/1*  |OK 02

TOAbl HAY4YHOro mno3Ha-| dusnka — QyHIaMeHTalbHaAs HayKa O npupone. EcTecTBeHHOHAYYHBI METO/ MO3HAHHMS, €T OK 05

HMS BO3MOYXHOCTH W TPaHHIIB IPUMEHUMOCTH. OK 04
[onsTe o puznyeckoil kapTuHe Mupa. 3HaueHHe (PU3MKU MIPH OCBOCHUH mpodeccun. JHaue- MK 1.1
Hue (hu3nku npu ocBoeHnu npodeccun « IloBap, konaurep»™ IIK 5.5

Paznes 2. Mexanunka 23

Tema 1. Kunematuka Conep:xaHue yue0HOT0 MaTepHuaJa 7 OK 01
Mexannyeckoe nsmxenue. Ilepememnienne. [lyts. Cxopocts. PaBHOMEpHOE mNpsMoInHEHHOE OK 02
JBWKEHHE. YcKopeHue. PaBHomepeMeHHOe npsMoNnHeiHoe ABmkeHne. CBOOOAHOE MaieHHe. OK 05
PaBHOyCKOpeHHOE NBUXKEHUE. PaBHOMEPHOE ABMKEHHUE 10 OKPY>KHOCTH. OK 04
BpamarensHoe JBUXKEHUE OK 07

Tewma 2. [Ilunamuka Copep:xkanue y4eGHOro MaTepuaJia 10 OK 01
Cuna. Macca. 3akonsl HptoToHa. OK 02
WNuepuuanbabie cucteMbl 0TCU€Ta. [IpUHIIMI OTHOCUTEIBHOCTH. OK 05
3akoH BceMupHoro tarorenus. Cuina tsoxectu. Bec. HeBecomocTth OK 04
Cuna ynpyroctu. 3akoH ['yka. OK 07
Cuitbl TpeHUS MOKOS ¥ CKOJIBKEHUS.
MomeHT cuil. YcioBHsl paBHOBECHS TBEPAOrO Tena

Tema 3. 3akonsl coxpa-| Conep:kanue yueGHOro MaTepHaja 6 OK 04

HEHUS B MEXaHHKE Nmnynsc Ten. 3akoH coxpaHeHus uMIynbca. PeaktuBHoe nBmxeHue. Pabora cui. MoIIHOCTb. OK 07
OHeprusl. OK 02
KuneTndeckass 1 moTeHIMANbHAsA SHEPTUs. 3aKOH COXPAHEHUS MEXaHMYECKOW 3Hepruu. Tex- OK 04
HUYECKHE YCTPOWCTBA, OCHOBAHHBIE HA 3aKOHAX COXPAHEHMS. OK 07
JlabopaTopHblie padoThl 3 OK 01
1. HccnenoBanue qBUKEHUSI TENA MOJ1 ASHCTBUEM HENPEOI0JIMMOM CHJIBI
2. VI3ydeHue 3aK0oHa COXpaHEHHS UMITYJIbCA U PEAKTUBHOTO JBMKEHHS
3. CoxpaHeHre MEXaHMIeCKON SHEPTHH NPY JIBIKEHHH Telia TIOf ACHCTBUEM CHJT TSDKECTH M yIIPYTo-
CTH

Paznen 3. MoJsekyasipuas ¢pusuka. TepMoguHaMuKa 23/5*

Tema 1. OcHoBbI MoseKy- | Conepskanue y4eOHOro MaTepuaa 9/1* |OKO01

JIIPHO-KMHETUYECKON OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKOW TEOPHH. OK 02

TeOpuun Pa3mepsl n Macca monekynn u atoMoB. bpoyHoBckoe nBuxkenue. [nddysus. MonexyssipHast OK 03
KyXHs* OK 04
Wneaneuenii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOH TEOpUHU MK 1.1
razoB. TemnepaTtypa u ee usMepeHue. TepMoMHaMUYecKas IIKajga TeMIepaTypbl. Y paBHEHHE K 5.5

COCTOSIHUSI MASATBHOTO ra3a. I 'a30BbIe 3aKOHBI
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Tema 2. OcHoBbl TepMmo-| Conepikanue y4eGHOro MaTepuaja 6/1* |OK 05

TUHAMAKH BryTpenHss sHeprus naeansHOro raza. Pabora u Temora kak GopMbI iepeadn SHEPrun. 3a- OK 07
KOHBI TEPMOJIMHAMUKH. TemIoBbIe MPoIecchl Ha KyXHe™ K 1.1
Temnossie aBurarenu. [Ipunnun ux nevicteus. KIIJ[ npurartens. I[IK 5.5
Dxonornueckue mpodiaemel. OXpaHa MPUPOIHL.

Tema 3. Arperatnbie co-|Coaep:kanue y4eGHOro MaTepuajia 8/3*

crosnus BelecTBa. Pas3o- | Mcnapenune u KoHAeHcaysa. HacwleHHbIH nap U ero cBoiicTBa. 3HaYeHHE UCTIApPEHUs] B MPO- OK 01

BBI€ TICPEXO/IbI (deccun moBapa, KoHIUTEpa.* BirakHOCTh BO3MyXa. 3HAUYCHUE BIAXKHOCTU BO3jyXa B mpodec- OK 02
cHHW KoHauTepa.* K 1.1
Crpoenne XUIKOCTeH M TBEPABIX Tell. Mcmonb30BaHme NaBICHUS KHIKOCTA M TBEPIBIX TN B IIK 5.5
npodeccun.*
JlabopaTopHbIe paGoThl 2 OK 01
4. 3mepeHne BIaKHOCTH BO3yXa OK 02
5. HaOmronienre pocTa KprUCTAIIIOB U3 pacTBOpa

Paznen 4. DinekTpoauHaMuKa 31/2*

Tema 1. Dnexrpocratuka | Conepskanue y4eGHOro MaTepHaa 7 OK 03
DIIEKTpUYECKUE 3apsabl. 3aKOH COXpaHeHHUd 3apsana. 3akoH KymnoHna. OK 04
Onektpuyeckoe nojue. HanpsykeHHOCTh 3JEKTPUUECKOro MOJIsl. OK 05
[IpoBomHUKH B 3JeKTpHYeCKOM mosie. PaGoTa cuil ayekTpocTtaTHdeckoro mnojs. [loTeHmmarn. OK 06
Pa3znocTs norenuanoB. CBA3b MeXIy HANPSHKEHHOCTHIO U Pa3HOCTHIO MOTEHIINATIOB 3JIEKTPH- OK 07
YECKOr'o IMoJIs.
JuanexTpuku B JIeKTpruecKoM nosie. Ilonsipusanys JuaIeKTpUKOB.
OnekTpoéMKocTh. KoHeHcaTopHI.
OHeprust 3apsLKEHHOr0 KOHJIeHcaTopa. DHEPrys 3JIeKTPUUECKOr0 OIS

Tema 2. IlocrosHusli| Conep:kaHue y4eOHOT0 MaTepuaia 14/2* |OK 01

JJIEKTpUUECKUN TOK. TOKH | YciioBUs, HE0OXOAMMBIE JJIi BO3HUKHOBEHUS W TMOJJCPXKaHMs 3JIeKTprueckoro Toka. Cuia OK 02

B Pa3NUYHBIX Cpeaax Toka. 3akoH Oma jist yuactka renu. 3/C nemnn. OK 03
3axkoH OMa Ju1s OJHOM Leny. DNEeKTPUIECKUH TOK- COYYaCTHHK B IPUTOTOBJIEHUH OiroA. * OK 04
3akoH [xoyns—IJlenna. Pabota 1 MOLTHOCTH 3JIEKTPUYECKOTO TOKA. OK 05
DNEKTPUUECKHI TOK B MeTaIIax. DJIeKTpUIecKkrue NpruOopsl MpUMeHsieMble B TPoeccuu ToBa- OK 06
pa, KoHauTepa.* OK 07
ONEeKTpUUYECKUI TOK B 3JEKTPONIMTaX. DneKTponu3. 3akoHsl Papazes. [Ipumenenue snextpo- MK 1.1
JM3a B TEXHUKE. DJIEKTPUYECKHIl TOK B ra3ax u Bakyyme. Morm3anms raza. Bupl 1a30BbIX pas3- IIK 5.5
psnoB. [Torarue o rurazMe. DIIEKTPUIECKUN TOK B MONyNpoBogHUKax. COOCTBEHHAsT MPOBOJIHU-
MOCTb MOJIyTTPOBOTHUKOB. [10JIynIpOBOTHMKOBEIE TPHUOOPEI.

Tema 3. MarnutHoe noze, | Coep:kanue y4eGHOro MaTepuajia 10 OK 02
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JIEKTPO-MarHuTHas  UH- | MarnurtHoe nosie. BekTop MHIYKIMU MarHUTHOT'O 1OJIS. OK 03
TTYKITAS JleficTBe MarHUTHOTO TIOJIST HA MIPSMOJIMHCHHBIN TTPOBOTHUK ¢ TOKOM. 3akoH Ammepa. Cura OK 04
Jlopenna. BzaumopeicTBue TOKOB. MarHuTHBIM MOTOK. MarHUTHBIE CBOWCTBA TEN. DJIEKTPO- OK 05
MarauTHas uaaykuus. [Ipasuso Jlenna. OK 06
3akoH snexTpomarHuTHON MHAYKIUH. DJC uanykun. BuxpeBoe anextpudeckoe mone. Ca- OK 07
MOMHIYKIMSL. UHAYKTUBHOCTH. DHEPrusi MarHUTHOTO TOJISI. OK 09
JlabopaTopHbIe paGoThI OK 02
6. Mzyuenue 3akoHa OMa [ij1s1 y4acTKa LenH OK 03
7. VI3y4eHue ABJIEHHS DIEKTPOMATHUTHOM WHIYKIHH OK 04
Pa3znea S. Kosie6anusi 1 BOJTHBI 25
Tema 1. Mexanuueckue | Conepskanue yueGHOro MaTepuaja 7 OK 01
konebaHus. Dnekrpomar- | KonebarenbHoe apmwkenue. ['apmonnueckue KojeGanus. CBOOOJHBIE MEXaHHMYECKUE KojeOa- OK 02
HUTHBIE KOJIeOaHNS. HUS. AMIDTUTY/Ia, IEpUOI, 9acToTa, (pa3a KoaeOaHwil. OK 03
CBoOOHBIE IEKTPOMarHuTHEIE KoeOanus. [IpeBpammenue sHeprun B KojaeOaTeIbHOM KOHTY- OK 04
pe. Ileproa cBOOOIHBIX ANMEKTPOMArHUTHBIX KojicOaHui. [lepeMeHHBIN ANEKTPUUECKHIA TOK. OK 05
I'eneparop mepemenHoro Toka. Tpanchopmaropsl. [lomyuenue, mepemada U pacrmpeeiieHue OK 06
ANEKTPOIHEPTUU OK 07
Tema 2. Mexanndeckue | Cogeps:kaHue yueOHOr0 MaTepuaJia 7 OK 02
BOJIHBL. DJIEKTPOMAarHuT- | [Tonepeyunbie U MPOIOIbHBIC BOJHBI. XapaKTEPUCTUKHU BOJHBI. OK 03
HBIC BOJIHBI Wnrepdepenus Bond. [lonstue o nudpakuuu BOJH.
3BYKOBBIC BOJIHBL. YJIBTPa3BYK U €r0 MPUMEHEHHE.
DJeKTpOMarHuTHOE MoJie Kak 0cOObIN BUJI MaTepu. DJICKTPOMArHUTHBIE BOJIHBI.
Nzobperenne panno A. C. IlomoeiM. [lonATHE 0 pamuocs3u. [IpumMeHeHne IeKTpOMarauT-
HBIX BOJIH
Tema 3. Onruka Conep:xanue yueOHOT0 MaTepuaJia 11 OK 05
CKOpOCTh pacrpoCTpaHEHUSI CBETA. 3aKOHBI OTPAKEHHUS U MpejoMiieHus cBera. [lomHoe oTpa- OK 06
xenune. JInnzel. [1a3 kak ontudeckas cucrema. OnTudeckue mpuOopsl. OK 07
BonnoBbie cBoticTBa cBeTa. UnTepdhepenmnus cBera. KorepeHTHOCTH CBETOBBIX My4eit. Mcmomnb-
30BaHMEe UHTEP(EPEHLIUN B HAYKE U TEXHHUKE.
Hudpaxnus cBera. Audpakuronnas pemrerka. [lonspuzamnust monepeuHsix BosH. [lonspuzarus
cBeta. /IBoitHoe myuenpenomnenue. [lonspounsl. ucnepcus
JlabopaTopHbIe paGoThl OK 05
8. OnpeieneHre mokas3aTesst MPeIOMIICHUS CTeKIIa OK 06
9. Usyuenne nuaTepdhepeHnnn u AU pakiiim CBETa OK 07
Paznen 6. OcnoBnbl cne-| Cogep:kanue y4eGHOro MaTepuasa 2 OK 01
IHAJTbHOH TEOPHH OTHO- | MIHBapHaHTHOCTH MOIYJISI CKOPOCTH cBeTa B BakyyMme. IlocTynatel DiHIuTeiHa. [IpocTpancTBo OK 02
CHTEJbHOCTH Y BpeMsl CIELUAIbHONH TEOPHH OTHOCUTEIbHOCTH. CBA3b Macchl M SHEPTUU CBOOOJHOHN YacTH- OK 03
11bl. DHEPrHUs OKOs
Paznen 7. KBanToBas ¢pusnka 13
Tema 1. DneMeHTHI KBaH- | Coaeprxanue y4eO0HOro MaTepuaJia 3 OK 01
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TOBOH ONTHKHU Buemnuit hotoanexkrpuueckuii 3¢ dexr. Buyrpennuii porosaddexr. Tursl GhoTo3a6MEHTOB. OK 02
JlaBnenue creta. [loHATHE O KOPITYCKYJISIPHO- BOJTHOBOW TPHPOJE CBETA. OK 03

Tema 2. Ctpoenue atoma | Conepskanue y4eGHOro MaTepuaja OK 02
PasButHe B3rmAa0B Ha cTpoeHUe BeulecTBa. SnepHas monens atoma. OmbiTel J. Pesepdopaa. OK 03
IToctymater bopa. Bumer n3ny4denwnii u ClieKTpoB. OK 04

Tema 3. AtomHOE sIpO Conep:xkaHue y4eGHOro MaTepuaJa OK 01
Crpoenne aToMHOTO siapa. M3oTombl. DHEprus CBS3M sapa. PagnoakTuBHOCTh. Buabl pagnoak- OK 02
TUBHBIX M3Ny4YeHUH. SmepHble peakunu. DIeMeHTapHbIe YacTHIBL |epMOsIepHbIe PEeaKIIHm. OK.03
S nepHblil peaktop. LlenHble saepHble peakuu.

Paznen 8. Ouementsl| ConepkaHue yueOHOTO MaTepHrasa

acTpoHoMHUH U acTpodu- | Hamra 3Be3mHas cuctema — [amaktuka. Jpyrue ranaktuku. CtpoeHne u npoucxoxaenue | a- OK 02

3UKH JIAKTHUK. OKO03
Crtpoenue conmHeuHoil cucremsl. [Ipoucxoxnenue coiHeuHod cuctemsl. Ctpoenue CouHIa. OK 04
Oueprust ConHIA U 3B€31. DBOJOLUS 3BE3] OK 09

IIpomeskyTouHas arrecTauust AupdepeHIIMPOBAHHBIN 32a4ET
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6. TpeOGoBaHusl K yCJI0BHSIM peaIM3alUM NPenoJaBaHus 001eo0pa3oBaTeILHOI0 y4e0HOro

npeamMeTa

Cnenuaju3supoBaHHasi Me0esIb U CUCTEMbI XpPaHEHUSA

OcHoBHOE 000pyAOBaHHNe

1.

CoNoOkRWN

10.
11.

12.

13.

Jlocka xinaccHasi/PenbcoBasi cuctema ¢ KJIIaCCHOM M MHTEPAKTUBHON JTOCKOM (ITporpaMMHOe
oOecrieueHue, MPOEKTOP, KPEIJICHUS B KOMIUIEKTE)/MHTEPAKTUBHOMN MaHENbIo (TIporpamMmM-
HOE 00€eCIeUeHUE B KOMILJIEKTE)

CroJt ¢ sMKaMu JJ1s1 XpaHEeHUs/TyMOOH

Kpecno oducnHoe

[Hkad nns xpaHeHus: yaeOHBIX TOCOOUI

Hocka npobxoBasi/Jlocka MarHUTHO-MapKepHas

Cucrema (ycTpoHCTBO) 17151 3aTEMHEHUSI OKOH

CroJ1 y4UeHUYECKUM, PETYINPYEMBIH IO BBICOTE

Cryn y4eHU4YEeCKHil, peryJIMpyeMBbIil IO BBICOTE

Tymba pns Tabmun moa nocky/Ilkad mis xpanenus tabnuil v miakaToB/CrcTemMa XpaHe-
HUS U IEMOHCTpPAINH TaOJIHI] U MJIaKaTOB

Cron nabopaTopHbIil AEMOHCTPAIIMOHHBIN C HAJICTPOUKON

Cron nabopaTopHBI JEMOHCTPAIIMOHHBIN C 3JEKTPUUYECKHUMH PO3E€TKAMH, aBTOMaTaMU
aBapUUHOIO OTKJIFOUEHUS TOKA

Crosl y4eHHWYECKUH, PEryIUpyeMbIid MO BBICOTE 3NEKTPUPHUIMPOBaHHBIN/CTON ydeHHYe-
CKUH, PEerylIHpyeMblid MO BbICOTE (MpHUOOpETaeTCs] NpU HAIWYUU MOTOJIOYHOM CHUCTEMBI
AIEKTPOCHAOKCHHS )

Orueryummurenb

JlonoJIHUTeJIbHOE BADUATHBHOE 000pPy/10BaHHE

1.
2.

Croiiku ans xpanenus [ MMA-nabopatopuit
@numyapT ¢ MAarHUTHO-MapKEPHOU TOCKOM

Texuuueckue cpeacraa

OcHoBHoOe 000py10BaHHE

1.

2.
3.
4

CereBoit GpuiIbTp

JlokymeHT-kamepa

MHorohyHKIIMOHAIBHOE YCTPOUCTBO/TIPUHTED

HHTEepakTUBHBIN MPOrpaMMHO-aIapaTHBIA KOMIUIEKC MOOWJIBHBIM WU CTAIlMOHAPHBIN
(mporpammHoOe oOecrieueHue, IpOeKTop, KperuieHue B komiuiekre)/PenbcoBas cucrema c
KJIACCHOM M MHTEPaKTUBHOM JAOCKOMU (IporpaMMHoe obecrieueHue, MpOeKTop, KPEIrieHue B
KOMILIEKTE)/MHTEPaKTUBHON MaHeNbIo (porpaMMHOE 00ecTiedeHrEe B KOMILIEKTE)
[lepconanpHbIll KOMIBIOTEP C Nepupepueit/HoyTOyK (JIMIIEH3MOHHOE MPOTrpaMMHOE obec-
nevyeHure, o0pa3oBaTeNbHbI KOHTEHT U CHCTEMa 3allluThl OT BPEAOHOCHON MHpopMaluy,
MporpaMMHOe oOecrieueHne s [MuGpPoBOH J1TadopaTOpuu, ¢ BO3MOXKHOCTHIO OHJIAWH-
ompoca)

Cucrema 351eKTpoCcHa0KEHUs TOTOJI0YHAs

JlaGopaTopHoO-TeXHOJIOTrHYecKoe 000pyI0BaHue (J1adopaTopHOe 000pyI0BaHME, IPUOOPHI,

Ha00PbI I IKCIIEPUMEHTA, HHCTPYMEHTbI)

OcHoBHOe 00opyoBaHHNe

1.

2
3.
4.
5

[udposas mabopaTopust Mo GU3UKE AT YIUTEISA
[udposas mabopaTtopus o Gu3MKe A7 yICHUKA

Becel TexHn4eckue ¢ pasHoBecaMu

Kommiekt a5 1abopaTOpHOTo NpakTUKyma 1o ONTHKE
KomruiekT asist 1abopaTopHOro NpakTUKyMa 0 MEXaHUKE
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S

Kommekt amst 1abopaTopHOTO MPaKTUKyMa 110 MOJEKYISIPHON (PU3UKE ¥ TEPMOAMHAMUKH

KomruiekT asnst 1abopaTopHOro mpakTUKyMa Mo 3JeKTPUUECTBY (C TeHEpPaToOpoM)

8. KommuiekT ajig u3yueHus BO30OHOBIISIEMBIX UCTOUYHMKOB SHEPIHH (COITHEUHOM, BETPOBOM
SHEpPruu, ONOJIOTrMYECKONU, MEXAaHUUECKON U TEPMORJIEKTPUYECKON IHEPTETHKH)

9. AmmepmeTp 1a00paTOPHBIMA

10. BonsT™meTp 1abopaTOpHBIi

11.Konopumetp ¢ HaGOpOM KaTOpUMETPUUECKUX TEIl

12. TepmomeTp n1abOpaTOPHEIiA

13.Kommnexkt ['MA-naboparopwii mo pusnke

~

JleMoHCTPaMOHHOE 000PY/A0BaHNEe U PUOOPHI
JlonoJIHUTeJIbHOE BADUATHBHOE 000PYy/10BaHNE
1. Kommiekrt Ay u3y4eHus OCHOB MEXaHUKHU, THEBMATUKU M BO30OOHOBIISIEMBIX HCTOYHUKOB
SHEPTrUu
bapomeTp-anepony
biok nutanus peryavpyemblii
Be6-kamepa Ha MOJBUKHOM IITATUBE
Buneokxamepa 11151 paboThl € ONITUYECKUMU TPHOOpaMu
['enepaTop 3ByKOBOM
['urpomeTp (CUXpOMET))
['py3 HaboOpHBIN
JuHaMoMeTp A€MOHCTPAIIMOHHBIH
10 KoMIuiekT nocyipl I€MOHCTPAIMOHHOM C IPUHAIJIEKHOCTAMHU
11. MaHoMeTp KUIKOCTHOU JEMOHCTPAIIMOHHBIN
12.Metp 1eMOHCTPALIMOHHBIH
13. MUKpOCKOIT JEMOHCTPAIIMOHHBII
14.Hacoc BakyyMmHbIii KoMOBCKOTO
15. CTonuk noabeMHBII
16.1lITaTuB 1eMOHCTPALIMOHHBIN PU3NUECKUI
17.3nexTponinTka
JleMoHcTpauMOHHbIe NPUOOPHI. MexaHuKa
HaGop neMoHCTpaimoHHbIN 0 MEXaHUYECKUM SIBJICHHUSM
HaGop nemoHcTpaloHHbIN MO JUHAMUKE BPAIIaTeILHOTO JIBHKCHUS
Habop neMoHCTpallMOHHBIN 110 MEXaHUYECKUM KOJICOaHHUSIM
HaGop neMoHCTpaimoHHbIN BOJTHOBBIX SIBIICHUM
Benepko Apxumena
Mastauk Makcgeia
HaGop ten paBHOTO 00bEMa
HaGop Ten paBHOiT Macchl
[TpuGop st teMoHcTpanuy aTMOC(HEPHOTO TaBICHHUS
1O [Ipu3ma HaKJIOHSIOMIASICS C OTBECOM
11.Peryar 7eMOHCTPAIIMOHHBIN
12.Cocyapl cooOmaromuecs
13.CrakaH OTIMBHON JEMOHCTPAIIMOHHBIH
14. TpyOxa HproToHa
15.11lap [Mackans
JdemoHcTpannonHbie npudopnl. MoJiekyJsipHast Gusnka
1. HaGop neMOHCTpalnOHHBIN 110 MOJEKYISIPHON (PU3UKE M TEIUIOBBIM SBICHUSIM
2. HabGop neMOHCTpalMOHHBIN M0 ra30BbIM 3aKOHAM
3. Habop xanumisipoB
4. TpyOka aJist IeMOHCTpPALUU KOHBEKIIMH B 5KUIKOCTH

CoNoOk~WLDN

CoNoOkRWNE
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5. mnuHaps! CBUHIIOBEIE CO CTPYTOM
6. Iap c kombIIOM
JleMOHCTpPAUMOHHBIE NPUOOPHI. DJIEKTPOIMHAMUKA U 3BYKOBbI€ BOJIHBI
BBICOKOBOJBTHBIN HCTOYHUK
I'eneparop Ban-ne-I'paada
Ho3umetp
KamepToHs! Ha pE30HAHCHBIX SIUKAX
Kommiekt npuOopoB U MpUHAIISKHOCTEH JUIS IEMOHCTPAIIMA CBOWCTB AJIEKTPOMArHHUT-
HBIX BOJIH
Kommuiekt npu6opoB Al u3ydeHus! IPUHIIUIIOB PaIMONpUeMa U paiuonepeiauu
Komnekt npoBoioB
MarsuTt gyroo0pa3HbIii
Maraur moyiocoBoii 1eMOHCTPAITMOHHBIN
10 Mammna 3nexTpodopHas
11. MasTHHK 3JI€KTPOCTATUYECKUN
12.HaGop 1o u3y4eHn0 MarHUTHOTO MO 3eMITU
13.HaGop neMoHCTpaIlMOHHBINA IO MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB
14.HabGop neMoHCTpalmOHHBIN MO MOITYITPOBOJHUKAM
15.Habop 1eMOHCTPAIIMOHHBIN MO MMOCTOSHHOMY TOKY
16.HaGop neMOHCTpaIMOHHBIN MO AIEKTPUUECKOMY TOKY B BaKyyMe
17.HaGop neMoHCTpalMOHHbBIN 1O 3IEKTPOJUHAMUKE
18.Habop st 1eMOHCTpalli MarHATHBIX MTOJICH
19.Hab6op m1st 1eMOHCTpALUH dJISKTPUUSCKUX MOJIeH
20. TparcdopmaTop yaeOHBIN
21.Tlanouka CTEKIISTHHAS
22.Tlanouka >00HUTOBAS
23.1Ipubop Jlenmna
24.CTpenKi MarHUTHBIE Ha IITaTUBAaX
25.Cy1ntaH 3JIeKTpOCTaTHUECKHM
26.1ITaTUBBI U30JIUPYIOIIHE
27.37eKTpOMarHuT pa30opHbIi
JleMOHCTpauMOHHBIE PUGOPBI. ONTHKA U KBaHTOBasi pusuka
1. HaGop neMoHCTpaIrMOHHBIN IO TEOMETPUIECKON ONTHKE
2. Habop neMOHCTpallMOHHBIH 110 BOJIHOBOW ONTHKE
3. CrnekTpockon ABYXTpYOHBIN
4. Habop cniekTpalibHbIX TPYOOK C HCTOYHMKOM MUTAHUS
5. Ycranoska it u3ydenus potorddexra
6. HaGop nemoHCcTpanMoOHHBIN MO ONpeneiaeHnto nocrossuHon [lnanka
JleMOHCTpaMOHHBbIE Y4eOHO-HATJIsIIHbIEe II0COOH S
1. Komruiekt HarIsIHbIX MOCOOUH JIsi TOCTOSIHHOTO UCTIOb30BaHUS
2. KommuiekT moptpetoB ais ohopMiIeHus KaOuHeTa
3. KoMmiekT 7eMOHCTpaIIMOHHBIX yU4eOHBIX TaOIuIl

agbhwnE

© o~

Oo0opynoBanue Ja00PAHTCKON KaAOMHeTa (PU3UKH
OcHoBHOE 000py0BaHNeE
Cro ¢ smMKaMu JJ1s1 XpaHEeHUs/TyMOo
Kpecno odpucunoe
Crout n1abopaTopHbIii MOEUHBII
CymmibHas HaHesb AJ1s IOCY bl
[xad n1s XxpaHeHUs y4eOHBIX TOCOOMH
Hxad s xpaHeHHUs MOCYABI/TPUOOPOB

ook wnE
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7. JlabopaHTcKkuii cTON
8. Cryn nabopaTOpHBIH, PEryIUPYEMBIH 1O BHICOTE
9. Cucrema xpaHeHUs TaOJUII U TJIAKaTOB

DJIEeKTPOHHBbIE CPeACTBA 00y4YeHHsI
OcHoBHOE 000pyAOBaHNe
1. DOnexTpoHHBIE cpeacTBa 00yueHusi/IuTepakTuBHble Nocoous/OHnaiiH-Kypcesl (1o npe-
METHOM 00J1acTH)
2. KommiekT yueOHbIX BUACOPMIHLMOB (TI0 TPEeIMETHON 00J1aCTH)
KomruiekT uepTexxkHOro 060py10BaHus U MPUCIIOCOOTCHHIA
4. TlnaHmIeTHBIA KOMIBIOTEP (JIMIIEH3MOHHOE MMPOTPAaMMHOE 0OecTiedeHne, 00pa30BaTEeIbHBIN
KOHTEHT, CUCTEMa 3al[UThl OT BPEJOHOCHOM HH(POpMAIUN)
5. Hudposas mabopaTopus Ijs yUSHHKA

w

JleMoHCTpPauMOHHBIE Y4eOHO-HATJISATHbIE TOCOOUSA
OcHoBHOE 000py10BaHHE
1. HaGop npo3padyHbIX reOMETPUUYECKUX TEJl C CCUCHUSIMHU
2. CroBapwu, CIIpaBOYHHUKH, SHIUKJIONEAMS (110 TIPEIMETHOW 00JIacTH)

NudpopmannonHoe odecneyeHue
OcHoBHas JuTEpaTypa

1. Misixumies I'.51., Byxosues b.b., Corckuit H.H. mox penakmueii [lapdenrseoit H.A. ®u-
3uka 10 AkinonepHoe obmiectBo "M3narensctBo "l[Ipocsemenue", 2021.

2. Byxosues b.b., Msaxumes I'.J1., Yapyrua B.M. nox pepakuueii [lapdentseoit H.A. ®u-
3uka 11 Axunonepnoe obuiectBo "MU3natensctBo "lIpocBemenue” , 2021.

3. KaceaHoB B.A. ®u3uka 10 O01iecTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO "'J[PODA";
Axkmmonepnoe o6mectBo "U3garensctBo "[IpocBemenue”, 2020.

4. KacebsHoB B.A. ®@usuka 11 O01iecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO "JIPODA";
Axmmonepnoe obmectBo "U3narensctBo "[Ipocsemenue"”, 2020.

JlonoJiHUTEJIbHAS JIMTEpPaTypa

1. JmutpueBa B.®. ®usnka st npodeccrii M CIEeNUaIbHOCTEN TEXHUIECKOTO IPOQHIIS:

yaeOHHK.- M.: Axkanemus, 2021.

Poanonor B.H. ®usuka: yuebnoe nocodbue mist CI10.- M.: FOpaiir, 2022.

3. IOmurpuesa B.®. ®usuka a1t npodeccHii U CIenUaibHOCTEH TEXHUYECKOTO PO QHIIS:
yueOHuK.- M.: Akagemus, 2022.

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIC PeCypPChI

1. JmwurpueBa B.®. Ousuka mis npodeccuil U CHEHHUATbHOCTEH TEXHHYECKOTO MPOoduis /
B.®. Imutpuesa: CoopHuk 3a1ad.- M.: Axkagemusi, 2021.- [DIeKTpOHHBIN YU4eOHUK]

2. JImutpueBa B.®. ®Ousuka s npodeccHii ¥ CeUatbHOCTeH TEXHHYECKOTO MPOGus /
B.®. [ImutpueBa: KonrtponbHble Marepuanbl.- M.: Axagemus, 2019.- [OnekTpoHHBIN
yUeOHHK |

3. mutpueBa B.®. ®usuka mis npodeccuii U CHenUaIbHOCTEH TEXHUYECKOTO MPOQHUIIS:

yueOHuK.- M.: Akanemus, 2021.

https://drive.google.com/file/d/0B5-hqA684dKY QldGdzdsUOJHZVE/view

. PonnonoB B.H. ®u3suka: yauebHoe nocodue ans CI10.- M.: FOpaiir, 22.

https://aldebaran.ru/author/nikolaevich_rodionov_vasiliyi/kniga_fizika_2 e izd_ispr_i_do

p_uchebnoe_posob/

[IpezenTtanuu o 165 temam.

MynbTrMeuiiHbIE 00YyYaOLIUE IPOTPAMMBI:

Otkpeitas pusuka (14. u 249.)

N

o gk

© oo~
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10. ®usuka 10(6ubmmorexa Kupnta u Medomust)

11. ®usuka 11(6ubanorexa Kupuia u Medoaust)

12. DBomonus ( 1, 2, 3, 4uacTr)

13. buodusuka u HTII (1 u 24.)

14. ®usuka 10-11KI1.:30€KTPOHHOE NPUIIOKEHHE K yaeOHUKY Msikuiesa, I'.51. u mp.

TpeOoBaHus K nmexaroru4ecKUM padoOTHUKAM

Briciiee npodeccuonanbHoe 00pa3oBaHue WK CpeHee MpodeccuoHanbHoe 00pa3oBaHue
110 HaIlpaBJICHHUIO NMOATroTOBKHM "OOpa3oBaHWe U NeAaroruka" win B 00J1acTH, COOTBETCTBYIOLIEH
IpernoiaBaeMoMy IpeaMeTy, 0e3 mpeabsBieHUs TpeOOBaHMH K CTaxy paboTsl JUOO BbICIIEE
npodeccroHalbHOe 00pa30BaHUE WM CpeaHee NpodecCHOHaIbHOE O00pa30BaHUE U JIOMOJIHU-
TeIbHOE MPOQPECCHOHAIBHOE 00pa30BaHUE O HANPABICHUIO JESATEIBHOCTH B 00pa30BATEIbHOM
yupexxaeHun 06e3 npeabsBiIeHus TpeOOBaHUM K CTaXy paOOTHI.
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7. KOHTpOJIb M OLlEHKA Pe3yJIbTATOB 0CBOEHHUs 00111e00pa30BaTeILHOI0 y4e0HOro npeamera

KOHTpOJIb H OLICHKA PE3YyJIbTaTOB OCBOCHUA 06H.I€06p&30BaTeJ'IBHOFO yqe6Hor0 MpeaMETa paCKpPbIBAOTCA YCPC3 NTUCHUILIMHAPHBIC PC3YJIbTATHI,
HaIIPaBJICHHLIC Ha q)OpMI/IPOBaHI/Ie 06H_[I/IX 151 HpO(i)CCCI/IOHa.HBHBIX KOMIICTCHIIUM I10 pasaciiaM u TCMaM COICPIKAHUA yqe6H0ro Matcpualia.

Oo0mue / npodeccuoHAIBLHBIE KOMIIE-
TCHIINH

Paznen / Ne ypoka

Ilenaroruyeckue TeXHOJIOruH / AKTUBHBIE (POP-
MBI M METO/IbI 00y4eHHUs

Tun oueHOYHbIX MepOonPUATHI

OK 01. Bei6upath criocoObI perieHrst 3a1ad
MpoeCCHOHANBEHON JeSTEHHOCTH MPHME-
HUTEJIBHO K Pa3IMYHbIM KOHTEKCTaM

P2,y 3-15,17-23
P3,y26,27,41,43,47-48
P.7,107-119

IT-o/c P3, y28,40,42,44,46

Ilenarormyeckne  TeXHOJOTHMM:  JIMYHOCTHO-
OpPHEHTUPOBAHHBIE, nHGOPMALMOHHO-
KOMMYHHKAaTUBHBIE TEXHOJIOTHH, 3I0pOBbecOepe-
raromye TeXHOJIOTHH.

AKTHBHBIE MeTOABbI 00y4eHHUsi: Oecena, mpe3eH-
Tauus, pabora ¢ TEKCTOM, NpoOieMHas JEeKLus,
JeJI0Bas Urpa.

YcTHBIN onpoc
IIpakTrdeckue paboOThI
PaznoypoBHeBbI€ 3a1aHUs
KoncnekTsl

OK 02. MU crnonp3oBaTh COBPEMEHHBIE
cpelcTBa  TOHWCKA, aHauM3a | WH-
Teprnperaid  MHGOpManuK, U uHpOp-
MAalMiOHHbIE ~TEXHOJOTUH [ BBITIOJHE-

Pl
P 2,y 3-25, 26,30-40
P 3,y 26,30-40,41
P 5, y 80-86,90-96

Ilenarormvyeckue  TEXHOJOTMM:  JIMYHOCTHO-
OpUEHTHPOBAHHEIE, nHGOPMALMOHHO-
KOMMYHHKaTUBHBIE TEXHOJIOTHH, 3J0pOBhecOepe-
raromme TeXHOJIOTHH.

VYeTHBI# onpoc
[IpakTudeckne paboThI
Pa3zHoypoBHEBbIE 3a1aHUSA
OpOHTAIBHBIN OIIPOC

HUS 3anmad mpodeccro- | P 6,y 105-106 AKTHBHBIE MeTOABI o0y4deHusi: Oecenma, mpeseH- | KoHCTIeKTHI
HaJILHOM JICATCIIEHOCTH II-o/c P3, y28,40,42,44,46 Taiusi, pabdoTa ¢ TEKCTOM, NpoOJeMHas JeKIus, | OU3NYeCKuil TUKTaHT
JIeIOBas Urpa.
OK 03. IInanmpoBars peanusoBbBaTh | P 1,y 1 Ilenarormvyeckne  TEXHOJOTHH:  JIMYHOCTHO- | Y CTHBIN OIPOC
COOCTBEHHOE P2,y 5-13 OpUEHTHPOBAHHEIE, nH(popMarmonHo- | [IpakTuueckue paboThI
npodeccuoHanbHOe M JIMYHOCTHOE pas- | P 6,y 105-106 KOMMYHUKAaTUBHBIE TEXHOJOTHH, 3/10poBhecOepe- | PasHOypOBHEBbIE 3a1aHuUs
BUTHE, TpeANpUHUMATEIbCcKylo aearens- | Il-o/c P1, y2 rarollyue TEXHOJIOIUH. @pOHTAIBHBIN OIIPOC
HOCTh B TpodeccroHanbHoi cdepe, uc- AKTHBHBbIe MeTOAblI o0yuyeHusi: Oecena, mpeseH- | KoHceKTh
MOJIb30BaTh 3HAHMS MO (PUHAHCOBOI rpa- Tanms, paboTa ¢ TEKCTOM, IPoOIeMHasl. OU3NIECKUM JUKTAHT
MOTHOCTH B Pa3IMYHBIX )XKMU3HEHHBIX CH-
Tyanusix
0K 04. D¢pdextuBHo B3aumozerictBoath | P 1,y1l Ilenarormvyeckne  TeXHOJOTHH:  JIMYHOCTHO- | Y CTHBIN OIPOC
n paboTarh B KOJUIGKTUBE U KOMaHJIE P 3,y26,30-41,45,47-48 OpUEHTHUPOBAHHBIE, nHpopmarmonHo- | IIpakTuaeckue paboThI
P 6,y 105-106 KOMMYHHKATHBHbIE TEXHOJIOTHH, 370poBbecOepe- | PasHOypoBHEBBIE 3aJaHUS
-o/c P1, y2 TarIIUe TEXHOJIOTUH. OpoHTaNIBHBIN Ompoc
AKTHBHBIE MeTOABI o0y4yeHHsi: Occesa, mpe3eH- | KoHcekThl
Tarus, paboTa ¢ TeKCTOM, MPOOITEeMHAs JIEKIHS 3ananus Ha wiaThopMe AKareMus
Pedepate/CoobmieHus
OK 06. IlIposBisate rpaxxnancko- | P 1,yl Ilemarormvyeckne  TeXHOJOTHH:  JIMYHOCTHO- | Y CTHBIN OIpPOC
MMaTPUOTHICCKYIO no3unuto, 1e- | P 4,y 49-79 OpHUCHTHUPOBAHHBIC, nH(popmarmonHo- | TecTupoBanue
MOHCTPHPOBATH ocosHanHoe nosexe- | II-o/c P1, y2 KOMMYHUKATHBHBIE TEXHOJIOTHH, 37M0poBhecOepe- | [IpakTudeckue paboTh
HUE Ha OCHOBE TPaJMIMOHHBIX oOrmieueno- | P4,y 60,68 rarolme TeXHOJIOTHH. PasnoypoBHeBbIC 3a1aHUs
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BCUYCCKHX I.ICHHOCTCFI, B TOM YHCIJIC C
YU€TOM rapMOHU3alIuKd  MEXKHAIUO-
HaJIbHBIX U MCXKPEIIUTHNO3-

HBIX 0THOHICHHI71, MPUMCHATH
CTaHAAPThl AHTUKOPPYIIHUOHHOI'O IOBEAC-
HUA

AKTHBHBIE MeTOAbI 00y4eHHsi: Occena, Mpe3eH-
Tanusa, pabora ¢ TEKCTOM, MpOOJeMHas JICKITHA,
JICJIOBas Urpa.

DpoHTaNBHBIN OMpoC
KoncnekTsl
Pedepate/CoobuieHus

OK 07. CogaelictBoBaTh
OKpyXarouiei
CypcocOepexeHuIo, MIPUMEHSATH 3HAHUS
00  M3MEHEHHMH  KIMMara, IPUHIUIBI
0epeKIMBOTO TPOU3BOJICTBA, a0-
(eKTHBHO NEHCTBOBATh B YpE3BBI-
YaWHBIX CUTyalUsAX

COXpPaHEHHUIO
cpenebl, pe-

P 3, y26-45
II-o/c P3, y28,40,42,44,46

[leparormyeckne  TEXHOJNOTHM:  JIMYHOCTHO-
OpPHEHTUPOBAHHBIE, nHGOPMALMOHHO-
KOMMYHHMKAaTUBHBIE TEXHOJIOTUH, 3I0pOBbecOepe-
raroIe TeXHOJIOTHH.

AKTHBHBIE MeTOABI 00y4eHHusi: Oecena, Mpe3cH-
Tarus, paboTa ¢ TEKCTOM, IPOOIeMHAS JTEKITHSL.

VYeTHBI o1poc
IIpakTrdeckne paboThI
PasnoypoBHeBbIE 3a1aHMs
KoncnekTsr

dusnyeckuil TUKTAHT

OK 09. Ucnons3oBats undopmanuonnasie | P 1,yl Ileparoruyeckne  TEXHOJOIMM:  JMYHOCTHO- | YCTHBIN OIIpoc
TEXHOJIOTHH B TTPO(ECCHOHANBHOI Jes- P4,y 49-79 OpUEHTHPOBAHHEIE, rH(OPMAaITMOHHO- | OU3NIECKUA JUKTAHT
TEJIBHOCTH. -o/c P1,y2 KOMMYHHKATHBHEIE TEXHOJOTHH, 370poBbecOepe- | [IpakTudeckne paboThl
P4,y 60,68 rarolue TEXHOIOTHH. PaznoypoBHeBBIC 3a1aHUS

AKTHBHBbIE MeTOAbI 00y4yeHHUsi: Occena, mpeseH- | OpoHTaNBHBIN OMPOC

Tarus, pabora ¢ TekcToM, mpobnemHas ek, | KoHcnekTs

JIeJIOBast UTpa. Pedepatr/Coobuienus
IIK 1.1. [TogroraBnuBats pabouee mecto, | Il-o/c P1, y2 Ilenaroruyeckne  TEXHOJOTHMM:  JIMYHOCTHO- | YCTHBIN oIIpoc
o0opyioBaHUe, CHIPhE, UCXOIHBIE MaTe- P3, y28,40,42,44,46 OpUEHTHUPOBAHHbIE, nH(popMarmonHo- | [IpakTuueckue paboThI
puaibl st 00paboTKH ChIpbs, TpUroToB- | P4,y 60,68 KOMMYHUKATUBHBIE TEXHOJOTHUU. PasnoypoBHeBbIe 3a1aHUs
NeHust oypabpUKaTOB B COOTBETCTBUU C AKTHBHBIE MeTO/ABI 00y4ueHmsi: Oecena, pabora ¢ | KoHcrekTol
WHCTPYKIUSIMHU U PEeTJIaMEeHTaMHt TEKCTOM, TPOoOIeMHas JIEKIIHs, JISIOBasi UTpa. PU3NUECKU JUKTAHT
IIK 5.5. OcyniecTBiasaTh U3rOTOBIECHHE, II-o/c P1,y2 Ilenarormvyeckne  TEXHOJOTMH:  JIMYHOCTHO- | Y CTHBIN OIPOC
TBOpUYECKOe 0OPMIIEHHE, TIOJATOTOBKY K P3, y28,40,42,44,46 OpUEHTHUPOBAHHbIE, nH(popMarmonHo- | [IpakTuueckue paboOThI
peann3anuy MUPOXKHBIX U TOPTOB pa3Ho- | P4y 60,68 KOMMYHUKATUBHbBIE TEXHOJIOTUH. Pa3zHoypoBHEBbIE 3a1aHUSA

00pa3HOro aCCOPTUMEHTA.

AKTHBHbBIE MeTOABLI 00y4eHHusi: Oecea, pabora ¢
TEKCTOM, TPOOJIeMHasl JISKITUS, ISIOBast UTpa.

KoHncnekTrl
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