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Pa6ouas nporpamma o6uieo6pazosaTensHoi qucuuiuingel OV ]I 13 ®usnka paspaboTaHa Ha OCHOBe:

o  demepalbHOrO roCYJapcTBEHHOr0 00pa30BaTENBHOrO CTaHA2pTa MO  CHEUUAIBHOCTH  CPEIHEro
npodeccHoHabHOTO o6pasosanus 15.02.04 CrenmansHsie MalmHel M ycTpoiicTsa (IIpukas MUHNPOCBEIEHHs
Poccun ot 08.11.2023 Ne 837, 3apeructpuposan B Mustocte Poccuu 05.12.2023 Ne 76259).

e (e/epaNbHOTO TOCYNAPCTBEHHOro OGPA30BATENBHOrO CTAHIAPTAa CpemHero ofumero obpasoBaHus
(mpuxas Muno6puayku P® ot 17 mas 2012r. Ned413 (3apeructpuposan B Muntocte Pocenn 7 uions 2012 r. N
24480).

o ®ecnepanbHoOli  0Opa3oBaTeNbHON  MporpaMMel  cpemHero — obmero  obpasoBanus  ([Ipuxas
Munnpocsemenus Poccuu ot 18.05.2023 Ne 371 "O6 yTBepxaenuy ¢peaepanbHoit 06pasoBaTebHON MporpamMmsl
cpezHero obuiero obpa3zoBaHus™).

e Ilpuxas MunucrepcTsa obpasosanus T Hayku PO ot 05 asrycra 2020r. Ne885/390 «O npakrudeckoit
MOJATOTOBKE 00YYAIOILIMXCS).

o Ilpuxas MunucTepcTsa npocsemenns Poccuiickoit ®eneparmu ot 27.12.2023 Ne 1028 «O BHecennn
M3MeHeHHi B HEKOTOpbIe MPHKa3kt MUHKCTEpCTBa 06pa3oBaHus U Hayku Poccuiicxoit ®denepauun 1 MuHuctepcTsa
npoceemenus Poccuiickoit ®enepanuu, Kacaommecs (eACpalbHBIX IoOCYJApCTBEHHBIX 00pa3OBaTENbHBIX
CTAHJAPTOB OCHOBHOTO 06IIEro 0Gpa3zoBanus U cpefHero obuiero obpazopanusy (3apeructpuposad 02.02.2024 Ne
77121).

o IlpumepHas pabouas mnporpamma  06l1eo0pa3oBaTelbHOM  IMCUMIUIMHBL  «Du3MKay 11
npodeccuonansHeIX 06pazoBarenbHbIX opradusanuii (ot 18.04.2025)

e PekoMenmauuM 10 pealM3alldd CpeAHero obuiero o0pasoBaHMs B IpefielaX  OCBOEHHMA
06pa3oBaTeNnbHON NPOrpaMMbl CPEAHETO MpodecCHOHATBHOro 06pasoBaniA (MMcbkMO Munnpocsewenus Poccun ot
01.03.2023 Ne05-592).

e VyebHoro mnaHa IIMICC3 no cneunansuoct 15.02.04 CrienyaibHble MalllMHel W YCTPOMCTBA,
YTBEPXKAEHHOrO AMPEKTOpOM Kosutemka 13 despana 2025r.

e Tlonoxenus o nopsaaxe paspaGoTKU ¥ OOHOBJICHUA OCHOBHBIX 06pa30BATENILHBIX IPOrPaMM CpPeIHEro
npodeccronansHoro o6pasopanus B I'BITOY «IlepMckuit nonutexHudeckuii komiemx umenu H.I'. CrassiHosay (0T
01.10.2021).

B nporpammy BKJIKOYEHO COJIEpaHME, HANPaBICHHOE HA (OPMUPOBAHHE Y CTYAEHTOB 00pa3oBaTebHBIX
pe3yNLTaToB, HEOGXOIUMBIX AJIS Ka4YeCTBEHHOTO OCBOCHHS MPOrpaMMBbl NIOATOTOBKH CHELHANIICTOB CPEJHEro 3BEHA
1o crneunansHoctd 15.02.04 CnennansHele MalMHEL M yCTpoicTBa.

PaccmoTpeHo Ha 3aceaHuy

ITpenmeTHoO# 1MKNIOBOM KOMuccuu «He BrIMycKaromas
CTYICHTOB Ha I'OCYJapCTBEHHYIO HTOTOBYIO aTTECTALMION
[Tporokon Ne 8 ot 23 anpeins-2025r.

Ipencenarens MUK _ 77/ <¢," E.B. MeHbluuKOBa

Ono6Gpeno na 3acenanin
IIpenmeTHoll muknoBoil xkomuccuy «Belilyckaromas
CTYAEHTOB HAa rOCYAApPCTBEHHYIO UTOTOBYIO aTTECTALIAO»

ITpotokos Ne 8 ot 23 anpens Sr.
Mpeacenarens MK C.B. Benpepa

PexoMeHZ0BAHA K yTBEDKAEHUIO
Mertoanueckum coeroM I'BIIOY «Ilepmcxuii monutexHudeckuit konnex umenu H.I'. CriaBsHoBa»
3akmouenne Meronuueckoro coseta [Iporokon Ne9 or 14 mas 2025 r.

Pazpaborunk:
I'BITIOY «Ilepmckuii nonutexuuueckuil koyenk umenu H.I'. Cnassnosa»
Ouanko N'anuna UeaHoBHa, NpenoJasaTenp BbiclIel KBaTH(HUKALMOHHOM KaTEropun
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1. MACIIOPT PABOYEN ITPOT' PAMMBbI YUEBHOM U CIUIIJIMHBI OV]I.13 ®U3UKA

1.1 MecTo TUCHMIIIMHBI B CTPYKTYPe OCHOBHOM NpodeccHoHAIbLHOMH 00pa3oBaTe/ILHOM
NPOrpPaMMBI

Pabouast mporpamma yaebHoro npeamera OY /I, 13 ®usnka sBIsIeTCS 9acThIO0 00Me00pa30BaTEIBHOTO IIUKIIA
MIPOTrpaMMBbI TIOATOTOBKH crierranuctoB cpennero 38eHa (IIIICC3) B cootBeTcTBUE ¢ DeiepaabHBIM TOCYAaPCTBEHHBIM
00pa3oBaTeIbHBIM CTaHIAPTOM CpEIHEro mpodeccuonanbHoro obpaszoBanus (PI'OC CIIO) mo croenuamTbHOCTH
15.02.04 CrnenmayibHbIC MAIIUHBI ¥ YCTPOHCTBA, peaTn3yeMoi Ha 0a3e OCHOBHOTO 00MIero 00pa3oBaHusl.

Pabouas mporpamma paspadorana Ha ocHoBaHuu TpeboBanuii GI'OC cpemHero obIIero oopa3oBaHus C yUETOM
npoeccCHOHANBEHON HANPaBIEHHOCTH MOJIY4aeMOU CIIEIIHaIbHOCTH.

1.2. Heau v niaHupyeMble pe3yJibTAThl OCBOECHHS M CUMUIJIMHbBI

1.2.1. lean gucuuniannabl «OU3NKay

ConepkaHue mnporpamMMbl 00IIe00pa30BaTENbHON JUCIUILIMHBL «@DU3MKa» HaIpaBlIeHO Ha JOCTH)KEHHE
CIeNyIONIMNX LeJIei:

e (opMupoBaHUE y 00YYaIOMINXCSl YBEPEHHOCTH B IEHHOCTH 00pa3oBaHusl, 3HAYMMOCTH (PU3UUECKUX 3HAHHUN
JUTSl COBPEMEHHOT'0 KBANM(HIIMPOBAHHOrO CIEHAINCTA MIPU OCYILECTBICHHH ero NMPodeCCHOHANBHON AESTEIbHOCTH;

e (opMHPOBaHHUE €CTECTBEHHO-HAYYHOW ITPaMOTHOCTH;

® OBJaJIeHUE CIEUUPHUIECKON CHCTEMON (PH3MYECKUX TOHSTHI, TEPMHHOIOTHEN ¥ CHMBOITHKOM;

® OCBOEHHME OCHOBHBIX (PM3MYECKUX TEOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEM;

® OBJIaJICHUE OCHOBHBIMH METO/IaMH HAYYHOTO TI03HAHUSI IPUPO/IBL, HCIOJIL3YEMbIMU B (prsnke (HaOmoaeHu e,
OIMMCaHUE, IBMCPCHUEC, BBIABMKCHNUE T'MITIOTE3, MIPOBCJICHUC BKCHepI/IMeHTa);

® OBJIAACHUC YMCHUIAMHU O6pa6aTbIBaTb JaHHBIEC DJKCIIEPHUMCHTA, 00BSICHATH IMNOJTYyUYCHHBIE pPE3YJIbTAThI,
yCTaHaBJIMBATb 3aBUCUMOCTH MEXIY q)I/ISI/I‘{eCKI/IMI/I BCIIMYMHAMU B Ha6H}OJlaCMOM SIBJICHUH, JCJIaTh BbBIBOAbBI,

e (opMupoBaHUE yMEHHs peraTh GU3NUECKUE 3a/1a4i Pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BHUTHE IIO3HABATENbHBIX HMHTEPECOB, WHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mpolecce
NPHOOPETEeHHs 3HAHUI ¢ UCIIOIB30BAHUEM PAa3IMYHBIX HCTOUYHHKOB MH(OPMALMH M COBPEMEHHBIX MH(OPMAIOHHBIX
TEXHOJIOTUH; yMeHUH (GopMyIHpoBaTh M OOOCHOBBIBATH COOCTBEHHYIO MO3HMLMUIO MO OTHOIICHHIO K (PH3NYECKOH
nuH(pOpMaLUH, IOTy4aeMOil U3 pa3HbIX HCTOYHHUKOB;

e BOCIHTaHUE YyBCTBA TOPIOCTH 33 POCCHUMCKYIO (PU3HUECKYIO HAYKY.

Ocgoenne kypca O] «®u3uka» npeanonaraer pereHrue caeIyoInx 3a1ad:

e npuoOpereHHe 3HaHWKH O (pyHIAMEHTAIBHBIX (U3MUECKUX 3aKOHAX, JIKAIIMX B OCHOBE COBPEMEHHOI
¢u3n4eckod KapTUHBI MHpPA, NMPUHLMIIOB ACHCTBUS TEXHHYECKUX YCTPOWCTB M IPOM3BOJACTBEHHBIX IIPOLECCOB, O
HanOojee BAKHBIX OTKPBITHAX B 00JAacTH (DM3HMKH, OKa3aBIIMX ONpEACNsIoNlee BIMSHUE Ha Pa3BUTHE TEXHHKU U
TEXHOJIOTUH;

e TIOHUMaHHEe (U3NYECKOH CYIIHOCTH SBJICHHH, MpPOABISAIONIMXCS B paMKaX IPOU3BOACTBEHHOU
JeATEIIbHOCTH;

® OCBOGHHME CIOCOOOB HCIIONB30BaHMA (M3WYECKUX 3HAHMH IS PEIleHHs INPAKTHYECKHX U
npoecCHOHANBHBIX 3a4ay, OOBSCHEHUS SBJICHHI NPHUPOIBI, MPOU3BOACTBEHHBIX M TEXHOJOTMYECKHX IPOLECCOB,
NPUHIMIIOB JEHCTBUS TEXHUYECKHX NMPUOOPOB M YCTPOMCTB, oOecrieueHHs] Oe30IaCHOCTH MPOU3BOACTBA M OXPAHBI
MIPUPOJIB;

e (QopMupoBaHHe yMEHHH pemaTh y4eOHO-TIPAKTUYECKHE 3adadd (PU3MUYECKOTO CONEpKAaHHA C YIETOM
npodecCHOHATBHON HAIPABIEHHOCTH;

® TpUOOpETEHHE OIIBITA TIO3HAHKS U CAaMOIIO3HAHUS;, YMEHHH CTaBHUTh 33Ja41 U pelIaTh MpoOIeMbl ¢ yIETOM
npo¢ecCHOHABHON HATIPABIEHHOCTH;

e (opMupoBaHHEe yMEHHWI HCKaTh, aHAIM3UPOBATh W 00pabaThIBaTh (PH3MUECKYI0 MHPOPMAILUIO C YIETOM
npogecCHOHAILHON HATIPABIEHHOCTH;

® TIOATOTOBKAa OOYYAIOUIMXCA K YCIICIIHOMY OCBOCHHMIO TUCLUIUIMH U MOLYyIeH MpodecCHOHATBHOIO IUKIIA:
(opMupoBaHNE y HUX YMEHHMH M OIBITA AEITEIBHOCTH, XapaKTEPHBIX IS MpodeccHid / MOMKHOCTEH CIyXKaluX WIH
CHENATBHOCTEH, TOMTy9aeMbIX B IPO(ECCHOHATBHBIX 00Pa30BATENBHBIX OPTaHU3AINAX;

® T[IOATOTOBKA K (DOPMHUPOBAHMIO OOMIMX KOMIIETEHIMH OyOyIIero CHenuaiucTa: caMooOpa30oBaHM,
KOMMYHHUKAIIMH, TPOSBICHHUA T'PaXTaHCKO-TIATPUOTHYECKON TO3WIMH, COTPYJHHWUECTBA, NPHHATHS pPEIICHHH B
CTaHAAPTHON M HECTAaHAAPTHOW CHUTYalMsX, MPOSKTUPOBAHUS, POBENCHNS (PU3NIECKUX M3MEPEHHH, 3(PEKTHBHOTO U
0€30MMacHOr0 MCIIOIb30BaHMS PA3JIMIHBIX TEXHUUECKUX YCTPOWUCTB, COOMIOIEHNS TPABUII OXpaHbl TPyAa MpH padboTe ¢
¢uznaeckuMu mpudopamMu U 000PyAOBAHHIEM.

B pesynbraTe 0CBOGHMS ANCIUIUIMHBI OOYJIAIOMINNCS A0JI3KeH 3HATH!

e CMBICT TIOHATHH: (u3nUeckoe sBJIEHWE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO, B3aMMOJCHCTBUE,
9JIEKTPOMAarHUTHOE T10JI€, BOJIHA, (POTOH, aTOM, aTOMHOE SIpO, HOHH3UPYIOIINE N3TTyICHHS;

e CMbICT (PU3MYECKHX BEJIMYMH: CKOPOCTb, YCKOPEHHE, Macca, CHila, MMITYJIBC, paboTa, MexaHWdecKas
SHEprHs, BHYTPEHHSS OSHEPrus, aOCONMIOTHAs TeMIleparypa, CpelHss KHHETHYeCKas DSHEeprusl YacTHI] BeIecTBa,
KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN 3JIEKTPUIECKHUN 3aps;

2



® CMbICT (DPU3MYECKUX 3aKOHOB KIIACCHYECKOW MEXaHWKH, BCEMHUPHOI'O TSATOTEHMS, COXPAHEHHS JHEpPIuH,
HMITYJIbCa ¥ AJIEKTPHUUYECKOTO 3apsijia, TEPMOIMHAMUKH, 3JICKTPOMarHUTHOW MHAYKIMH, GoTosddexrTa;

® BKJIaJl POCCUICKHX U 3apyO€KHBIX YUEHBIX, OKa3aBIIMX HauOOJbIIee BINSHNE HA pa3BUTHE (DU3UKH.

B pesynbraTe 0cBOGHMS ANCIUTUINHEI 00 YIarOIIUNCS JOIDKEH YMETh!

® TIPOBOJXUTH HAOIIOAEHUS, IUNITAHUPOBATH U BBITIOIHATH YKCIIEPUMEHTEI,

® BBIJBUTaTh TUIIOTE3BI U CTPOUTH MOJIEIH,

® TPUMEHSATH MONYYEHHbIE 3HAHWS MO (U3UKE VIl OOBSCHEHHS pa3HOOOpasHBIX (PM3UUECKUX SBICHUHA U
CBOWCTB BEIIECTB;

® TPAKTHYECKH MCIIOJIb30BATh (PU3NYECKUE 3HAHUS;

® OIIEHMBATh JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH MH(OpMALIUH;

®  UCIIOJH30BATh NPHOOPETEHHBIE 3HAHNS M YMEHUS sl PEIICHHS IPaKTUYECKHX 3a]1a4 [MOBCEJHEBHOMN KI3HH,
obecrieueHnst 0€30MaCHOCTH COOCTBEHHOW JKM3HM, PAalMOHAIBHOIO IPUPOJOIONB30BAaHHS M OXPaHbl OKPYKaloIiei
cpenpl.

® OIKCHIBATh U OOBSICHATH (PM3UUYECKHUE SBICHHS M CBOICTBA TEJ: CBOWCTBA ra30B, KUIKOCTEH 1 TBEPBIX TEI;
AJIEKTPOMArHUTHYIO MHIYKIIUIO, PAaCIIPOCTPpaHEHUE 3JIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIyUSHUE U
TIOTJIOIIEHHE CBETa aTOMOM; (OTO3(h(EKT;

® OTJIMYATh TMIIOTE3BI OT HAYYHBIX TEOPHIl;

® JIenaTh BHIBOJABI HA OCHOBE SKCIIEPUMEHTANIBHBIX JIaHHBIX;

® TPUBOAUTH NPUMEpHI, IOKA3BIBAIOIIUE, YTO: HAOJIONEHUS W OKCIEPUMEHT SBISIOTCS OCHOBOHM IS
BBIJIBH)KEHUSI THIIOTE3 U TEOPHii, TIO3BOJISIOT ITPOBEPUTh UCTUHHOCThH TEOPETHYECKUX BBIBOIOB; (DU3NUECKasl TEOPHUS JaeT
BO3MOXKHOCTb OOBSICHATH M3BECTHBIE SIBJICHHUS IPUPOIBI U Hay4HBIE (DaKThl, IPEIICKAa3bIBATH €I HEN3BECTHBIE SBJICHMUS;

® [PUBOAUTH MPHUMEPHl MNPAKTHYECKOrO HCIHOJNB30BAHUS (M3MYECKUX 3HAHMWA: 3aKOHOB MEXaHHKH,
TEPMOAMHAMUKU U DJICKTPOAMHAMUKU B SHEPIC€THUKE, PA3JIMYHBIX BUAOB 3JICKTPOMArHUTHBIX H3Hy‘IeHHﬁ JJIA pa3sBUTUA
pasuo U TeJIEKOMMYHHUKAIMH, KBAHTOBOM (PU3WKH B CO3JJAHUH SIEPHON SHEPTETHKH, JIa3€POB;

¢ BOCOpUHMMATb W Ha OCHOBC IIOJYYCHHBIX 3HAHUI  CaMOCTOSATEILHO OLICHUBATHb HH(bOpMaIlI/I}O,
cozepxainytoca B coodmennax CMU, Mureprere, HaydHO-NIOMYJSPHBIX CTAThAX.

® [IPUMCHATH MMOJYYCHHBIC 3HAHUA JIA PCIICHUSA (bI/ISI/I'—IeCKI/IX 3aaa4,

e omnpeaenaTh xapakrep (usnueckoro nporecca no rpaduky, Tadnuie, Gopmyse;

® 1I3MEpATH PAA PU3NUECKUX BEIUYHUH, IPEACTABIIAA PE3yNbTaThl H3MEPEHHUH C YUE€TOM HX HOTPEIIHOCTEH.

1.2.2. IlnaHnpyeMble pe3ybTAThbl OCBOCHHs 001e00pa30BaTebHONH IUCHHUILIMHBI B COOTBETCTBHM €
®I'OC CIIO n Ha ocHoe PI'OC COO

Oco0oe 3HaueHue JUCHMILINHA uMeeT rpu popmupoBanuu u pazputiu OK u I1K:

OK 01. Beibupars crioco0bl penienust 3a1a4 npohecCuoHaIBHOM A TEIbHOCTH, TPUMEHUTEIBHO K PA3TMYHBIM
KOHTEKCTaM;

OK 02. Hcronmp30BaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHANM3a W HHTEpIpeTanud WH)OpMAluH, u
HUH(OPMAIMOHHBIE TEXHOIOIMH [UIS BBIOMTHEHHS 3a/1a4 IPOeCCHOHAIBHON AeSTeNbHOCTH;

OK 03. TlnanupoBaTh u peajH30BbIBATH COOCTBEHHOE NPO(ECCHOHANBHOE W JIMYHOCTHOE Da3BHTHE,
NPEeANPUHUMATEIBCKYIO IeATeNbHOCTh B NPO(ECCHOHANBHOH cdepe, HCIONb30BaTh 3HAHUS IO (MHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIHUAX;

OK 04. DddexTrBHO B3aNMOIEHCTBOBATh U pabOTaTh B KOMJICKTUBE U KOMAH/IE;

OK 05. OcymecTBiATh YCTHYIO UM MHUCBMEHHYI0O KOMMYHHMKALIMIO Ha TOCYTApCTBEHHOM s3bIKe Poccuiickoit
Denepanyy ¢ y4eTOM 0COOEHHOCTEH CONMAIBHOTO M KyIBTYPHOTO KOHTEKCTa,

OK 07. ConelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOIIEH Cpenbl, pecypcocOepeXeHUIo, MPUMEHATh 3HAHHUA 00
M3MEHEHNH KJIUMATa, IPUHIUITEI OEpeKITNBOTO IPOM3BOACTBA, 3(P(HEKTUBHO NEMCTBOBATH B UPE3BBIYANHBIX CUTYAIUIX;

IIK 1.2. OcymecTBiaTs cOOPKY U HACTPOHKY CHEIHATHHOTO 000PYIOBAHUS U CUCTEM;

[IK 1.5. OcymecTBIATh KOHTPOJIb U UCIBITAHUS CIIEIHAIHLHOTO 000PYIOBAHUS M CUCTEM;

IIK 2.3. KoHTponupoBaTh Ka4eCTBO BBINOJIHAEMBIX paboT, BBISBIATH, AHAIU3UPOBATh M YCTPAHATH MPUYNHBI
HHU3KOW 3()(PEKTUBHOCTH JIeATENBHOCTH ITOAPa3IeJICHHS U BBITYCKa IPOIYKIIMH HU3KOTO Ka4ecTBa;

I[IK 3.4. Pa3pabaTbiBaTh TEXHOJOTWYECKYIO JOKYMEHTAIMIO IO W3TOTOBIICHHUIO [IETajiei CIEHaIbHOTO
000pyIOBaHHUS M CHCTEM.
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HaMMeHOBaHHe
¢ opmMupyembIx

KOMIIETEeHIH i

ILnanupyemMble pe3yJIbTATBI OCBOCHUS JMCHUTIMHBI

OO0mme (JINYHOCTHBIE H MeTalpeAMeTHbIE)

JAucuuniauHapHble (MpeaMeTHbIE)

OK 01. Bribupats
CHOCOOBI peIIeHHs
3aja4
podeCCHOHATHHOMN
JIeATENbHOCTH
MPUMEHUTENHHO

K Pa3inYHbIM
KOHTEKCTaM

JIngHOCTHBIE PE3YJIbTATBI JOJLKHBI OTpaXKaTb B YaCTH TPYAOBOIO
BOCITMTaHUA

- TOTOBHOCTh K TpPYyIdYy, OCO3HAHHE [IEHHOCTH MAaCTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K QKTHBHOW JEATEJIBHOCTH TEXHOJOTHMYECKOU
U COLMAIBLHON HANPABJIEHHOCTH, CIIOCOOHOCTh HHHIIMHPOBATH,

TUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJHATEH TAKYIO JAE€ATEIbHOCTD;
- HHTEpeC K pa3InyHbIM chepaM npodeccrHoHaIbHON AeATEIBHOCTH,

- TOTOBHOCTB " CIIOCOOHOCTD K 00pa3oBaHUIO
U caM0o00pa30BaHMIO Ha MPOTSHKEHUH BCEH KHU3HHU,
- yMEHHE MPOTHO3UPOBATH HEOIATOMPHATHBIE JKOJIOTHUECKHE

MOCICACTBUA NPEANIPUHUMACMBIX lleﬁCTBHﬁ, NnpeaoTBpaliaTh Ux;
MertanpeaMeTHbIE pe3yNbTaThl JOJIKHBI OTPaXKaTh:
OBnajgeHne  yHUBEPCAJIbHBIMH  y4eOHBIMU

JIEHCTBUSIMU:

a) 0a30BbIC JIOTHYCCKHE ACUCTBUS:

CaMOCTOSITETIbHO (OPMYJIMPOBaTh M aKTyaJM3UPOBaTh MpodiEeMy,
paccMaTpuBaTh €e BCECTOPOHHE; YCTaHaBJIHMBaTh CYLICCTBEHHBIH
NpU3HAK WIM OCHOBAaHUS JUIsi CpaBHEHHs, KiIacCUPUKALMK U
0000LICHUS; ONpPeeNsITh UEedH NEeTebHOCTH, 3a/1aBaTh apaMeTpbl 1
KPUTEPHUH WX  JOCTIIKCHHWS;  BBIABISATH  3aKOHOMEPHOCTH U
NPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBJICHHSX; BHOCUTh KOPPEKTUBHI B
JIeATENIbHOCTh, ~ OLICHUBATh  COOTBETCTBUE  PE3YJIbTAaTOB  LIENSIM,
OLIEHUBATh PUCKHU IOCIECTBUI JIEITENbHOCTH; PAa3BUBATh KPEATHBHOE
MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPO0IIeM;

0) 6a30BbIe HCCIIENOBATENLCKUAE JEHCTBYSL:

- BJaJeTh HABBIKAMH Yy4EeOHO-MCCIIEOBATEIBCKOW M TMPOCKTHOMN
JIeATENLHOCTH, HABBIKAMH Pa3pelieHus pooiieM;

- BBUIBISITH MPHUYMHHO-CICACTBEHHBIC CBS3M M aKTYyaJH3HUPOBAThH
3a/1a4y, BBIJBUIATh THUIIOTE3Y €€ PELICHHs, HAXOJUTh apryMEHTBI s
JIOKa3aTelnbCTBA  CBOMX  YTBEPXKICHHU, 3a/JaBaTh  MapaMeTpsbl
Y KPUTEPUU PELICHUS,

- aHAJM3MPOBATh MOJYYCHHBIC B XOJ/I€ PEIICHUS 3a/1a4U PE3yJIbTAThI,
KPUTHUYECKH  OIIEHMBAaTh HMX  JIOCTOBEPHOCTh,  MPOrHO3MPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMETh MEPEHOCHTh 3HAHHS B IMO3HABATEIBHYIO U TMPAKTUYECKYIO
YaCTH KHU3HEESITEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUIaTh HOBBIC WJICH, MpEJiaraTh OPUTHHAIBHBIC MOIXOJBI U
pelieHus;

IO3HAaBAaTCIIbHBIMHA

IIP6 1. CdopMHpPOBaHHOCTH MPEACTABICHUA O POIM W MecTe (U3UKUA U
ACTPOHOMHHU B COBPEMCHHOM HAayYHOH KapTHHE MHUpPA, O CHCTEMOOOpa3yromien
ponu (pU3WKH B Pa3BUTHH CCTECTBCHHBIX HAyK, TCXHHUKA U COBPEMEHHBIX
TEXHOJIOT Ui, O BKJIaJIC POCCHICKUX U 3apYOSIKHBIX YICHBIX-(DH3UKOB B PA3BUTHUEC
HAyK{; TOHUMaHUE (PU3UUCCKOM CYIITHOCTH HAOIFOTAaeMbIX SBIICHHIA MHKPOMUPA,
MaKpoMUpa W MEraMupa; MOHUMAaHHE PO aCTPOHOMUU B IPAKTUUCCKOU
JICSITETIPHOCTY YEJIOBEKA U JNAJbHEHIIEM HayYHO-TEXHHUYCCKOM Pa3BUTHH, POJIH
¢u3ukn B QopMUpOBaHMM Kpyrozopa W (YHKIIMOHATBHOW T'PaMOTHOCTH
YeJI0BEKa JJIs PEIICHHS MPaKTHYSCKUX 3a7ay;

IIP6 2. CdopMHPOBaHHOCTE YMEHUH paCO3HABATh (PU3MYCCKHUE SBICHUS
(Tportecchl) U OOBSCHATh UX HA OCHOBE H3YYCHHBIX 3aKOHOB: PaBHOMEPHOE
U paBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABWKEHHE, CBOOOIHOE MajeHHe Ted,
JIBIDKEHUE 110 OKPYXXHOCTH, HMHEpIMs, B3aMMOJEWCTBHE Tel, KojiebaTenbHoe
JIBIDKEHHUE, PE30HAHC, BOJIHOBOE JIBIKEHHUE; TUPPy3ust, OpOYHOBCKOE JABMIKEHHE,
CTPOCHHUE KUIKOCTEH M TBEPABIX TEJ, U3MCHEHHE 00beMa TeNl NPU HarpeBaHUU
(oxnakIeHWH), TEIUIOBOS PaBHOBECHE, UCMAPCHUE, KOHICHCAIUS, IUIABJICHUE,
KpHUCTATN3AIs, KATICHNE, BIAXKHOCTh BO3yXa, CBS3b CPEIHEH KMHETHYECKON
SHEPrHMM TEIUIOBOrO JIBW)KEHHS MOJIEKYJl C aOCOIIOTHOH TeMIeparypow,
MOBBIIICHHUE JABICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b
MEX]y TapaMeTpaMH COCTOSIHHS Tra3a B H3OMPOLECCax; 3IJIEKTpHU3aIus Tel,
B3aMMOJICHCTBHE 3apsiiOB, HATPEBAHKE IMPOBOAHUKA C TOKOM, B3aHMMOJEICTBHE
MarHuTOB, 3JIEKTPOMAarHUTHas WHAYKIUS, NEHCTBHE MAarHUTHOIO TOMS Ha
MPOBOJIHUK C TOKOM M ABIXKYIIMKCS 3apsil, SJIEKTPOMATHUTHBIE KOJIEOaHUs U
BOJTHBI, TIPSIMONMHEHHOE PACIpOCTPAHEHHE CBETa, OTPAKCHHE, IMPETOMIICHHE,
untepdepernus, audpakuus ¢ TONSpU3als CBeTa, IHCIEPCUsl CBETa;
(horornekTpuueckuii 3QPekT, CBETOBOE NaBlieHNE, BOSHUKHOBEHUE IMHEHYATOTO
CIIEKTpa aToMa BOJIOpPOJa, €CTECTBEHHAsI U HCKYCCTBEHHAs paHOaKTUBHOCTE;
IIP6 3. BrnageHume OCHOBOMONATAIOMIMMHU (PU3WMYECKUMH TOHATHSAMH U
BEIMYMHAMH, XapaKTepU3YIOMUMH (pHU3mdeckre Nporecch (CBSI3aHHBIMH C
MEXaHUYECKUM  JIBIDKCHHEM, B3aUMOJCHCTBHEM  Tell, MEXaHHYECKUMH
KONeOaHWSIMH W BOJHAMH; aTOMHO-MOJEKYJSIPHBIM CTPOSHHEM BEIECTBa,
TEIUJIOBBIMH  TIPOIECCAaMH;  DJEKTPHYECKMM W MAarHATHBIM  TTOJISIMH,
SJEKTPHYECKIM TOKOM, 3JCKTPOMATHUTHBIMH KOJIICOAHHUSMH ¥ BOJIHAMU,
ONTUYECKAMH SIBICHUSIMH; KBAaHTOBHIMH SIBICHUSMH, CTPOCHHEM aTroMa H
aTOMHOTO  Siipa, PaIdOAKTUBHOCTHIO); BIAJCHHE OCHOBOIOJATAIOIINMHU
ACTPOHOMHYECKAMHU TOHATHSIMH, TO3BOJISIONIIME XapaKTepPHU30BaTh MPOIIECCHI,
TIPOMCXOIAIINE Ha 3BE3/]aX, B 3BE3HBIX CHCTEMAaX, B MEKTAITAKTUISCKOH CPEIE;
JIBIDKEHME HEOECHBIX Tell, SBOJIIOLNIO 3Be3/1 U BeeneHHoi;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHSIMH (3aKOH
BceMupHoro tsarorenusi, I, II u III 3akonpl HblOTOHA, 3aKOH COXpaHEHUs




- TIPOSIBJIATH CIIOCOOHOCTH MX HCIOJB30BAaHMS B MO3HABATEIBHOU U
COLMAJIBHON NPAKTUKE;

-TIPOSIBIISITH CHOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITEIEHOMY TIOUCKY
METOZIOB pELICHUs] NPaKTHYECKUX 3aJad, NPUMEHEHHIO pa3IHYHbIX
METOZI0B IIO3HAHMUS;

-CTaBUTh u (dopMynupoBathb COOCTBEHHBIE
B 00pa30BaTeNIbHON JESATEIBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

-BBIABIIATh IPUYMHHO-CIIEACTBEHHBIE CBA3M U aKTYaJU3UPOBATh
3a/1ady, BBIABUraTh TUIOTE3y €€ PELeHUs, HaXOAUTh apTyMEHTHI Ui
JI0Ka3aTeNnbCTBA CBOUX YTBEPKICHUMH, 3a1aBaTh MapaMeTphl M KPUTEPUU
peleHus;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUs 3aJaud pe3ysIbTaThl,
KPUTUYECKH  OIEHMBaTh UX  JIOCTOBEPHOCTh, IPOrHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBHAX; JaBaTh OLEHKY HOBBIM CHUTYalUsM,
OlLIEHUBAaTh TPHOOPETEHHBIA OMBIT; pa3padaThiBaTh IUIAH pEIICHUS
npoOlieMbl € YYETOM aHajih3a MMEIOIIUXCS MaTepualibHbIX H
HeMaTepUalbHBIX PECYPCOB;

3aJavuu

OCYIIIECTBIISITh  IICJICHATIPABIICHHBIA TOWCK TEPEHOCa  CPEZCTB
U CIIOCOOOB JIEWCTBHUS B TPOPECCHOHATIBHYIO CPENY;
yMeTh MIEPEHOCUTD 3HaHMS B M03HABATEIBHYIO

1 [IPaKTHYECKYI0 00IaCTH KU3HENEeATeIbHOCTH;

yYMEThb MHTErpUpPOBATh 3HAHUA M3 Pa3HBIX NPEAMETHBHIX o0JacTel;
BBIIBUIaTh HOBBIC WHJAEH, MpeAIaraTb OPUTHMHAIBHBIE IOIXOIBI U
pelIeHus;

CTaBUTb MNpPOOJEMBI M 3aJaud, JIOMYCKAIOIIUE albTepHATUBHBIC
peLeHus

MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHCHHUS UMITYJIECA, TPUHITHIT CYIEPITO3UIIUN
CHJI, TIPUHIIAT PAaBHOIIPABHOCTH MHEPIMATBHBIX CHCTEM OTCUETa; MOJICKYISPHO-
KHHETHYCCKYIO TCOPHIO CTPOCHHS BEIIECTBA, Ta30BHIC 3aKOHBI, MEPBEIA 3aKOH
TEPMOIMHAMUKI, 3aKOH COXPAaHCHHUS 3JICKTPUIECKOTO 3apsna, 3akoH KymoHa,
3akoH OMa Juisl yyacTka 1ienu, 3akoH Oma JJisi TIOJHOM AJIEKTPUYECKON IIeTiH,
3akoH JIxoyns - JleHma, 3aKOH 3JCKTPOMArHUTHOH WHIYKIIMH, 3aKOH
COXpAHCHHUS SHEPTUH, 3aKOH MPSIMOJIUHCHHOTO PACIPOCTPAHCHUS CBETA, 3aKOH
OTpaKEHHS CBETA, 3aKOH MPEIIOMJICHUS CBETA; 3aKOH COXPAHCHUS YHEPTUH, 3aKOH
COXpAHCHHS WMITYJIbCa, 3aKOH COXPAHEHHs OJJIEKTPUYECKOro 3apsjia, 3aKOH
COXpPAHCHMS MAacCOBOTO WYHMCIIA, IOCTYJIaThl bopa, 3aKOH paJanO0aKTUBHOIO
pacmaja); yBepeHHOE HCITOJIh30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH TPH aHATIH3E
(hM3MYECKUX SIBJICHUIA U MPOIECCOR;

I1P6 6. BnageHue OCHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHUS, HCIIOIb3yEMBbIMU
B (DU3UKE: TMPOBOAUTH MPSIMbIE U KOCBEHHBIC U3MEPEHUs (DU3MUCCKUX BEIHYMH,
BBIOMpAasi ONTHUMAJIbHBIA CIIOCOO U3MEPEHHUS M HCIONB3Yys W3BECTHBIC METOIIbI
OLICHKH TOrPEIIHOCTEeH W3MEPEHHH, MPOBOIUTH HCCICIOBAHUE 3aBHCUMOCTEH
(1)I/I3I/I‘{GCKI/IX BCJIIMYHUH C HCIIOJIB30BAHUCM HpﬂMbIX P[3MepeHHﬁ, 061)5[CH5[TB
MOJTy4eHHBIE PE3YJIbTATHI, HCIIONIB3Ys (PH3HMYECKUE TEOPHHU, 3aKOHBI U MOHSITHUS, U
JieNiaTh BBIBOIBI, COONIOMATh MpaBHia OE30MacHOrO TPyda NpPU MPOBEICHUU
UCCIEIOBaHNUH B paMKaxX yd4eOHOT0 SKCIIepUMEHTa U y4eOHO-UCCIIeI0BaATEILCKON
JIEATENILHOCTH C WCIOJb30BaHUEM IU(POBBIX H3MEPUTENBHBIX YCTPOIMCTB M
nabopatopHoro 00opynoBanust; cOPMUPOBAHHOCTD MIPEACTABICHUH O METOaX
MOTYYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUI;

ITP6 7. ChopMupOBaHHOCT YMEHHS pELIaTh PACYETHBIC 3a/1a4H C SIBHO 3aJIaHHON
(hu3nuEeCKoil MOZIENBIO, HCTIONB3Ys (PU3MYECKUE 3aKOHBI M IPUHIIHIIBL; HA OCHOBE
aHajM3a YCIOBHMS 3a/aud  BBIOMpaTh (U3MYECKYI0 MOJIENb, BBIACIATH
(uznueckre BeNu4IruHbI 1 POPMYITbl, HEOOXOTUMBIE JUTS €€ PEIICHHs, POBOUThH
pacdeTsl M OLICHMBATh PEAIBHOCTh TOJNYYEHHOrO 3HAYCHUs (DU3NUECKOMN
BEIMYMHBI, pelaTh Ka4eCTBEHHBIC 3aJayd, BBICTpamBas  JIOTUYECKU
HETPOTUBOPEUNBYIO IETIOUKY PACCYXKACHUH C OMOpOH Ha M3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (JM3MYECKHUE SBICHHS

OK 02.
Wcnonp3oBath
COBpPEMEHHBIE
CpeIcTBa MOUCKA,
aHaju3a

Y MHTEPIIPETAIIIH

JIngaHOCTHBIE pe3yNbTaThl JOJDKHBI OTpakaThb B YacTH IEHHOCTH
HAaYYHOTO TI03HAHUSL:

- cOpMHUPOBAHHOCTE ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOH NPaKTHKH,
OCHOBAaHHOI'O Ha JHAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIErO OCO3HAHHIO
CBOETO MECTa B IIOJIHKYJIETYPHOM MHPE;

IIP6 5. YMmeHne y4uThIBATh TPAHUIBI NMPUMEHEHHS H3YYCHHBIX (UIUICCKUX
MOJIENEN: MaTepHaibHasi TOYKA, MHEPIMAIbHAsl CHCTEMa OTCUETa, MICaIbHBINA
ra3; MOJAENN CTPOCHHS Ta30B, JKUAKOCTEH U TBEPIABIX TEN, TOYECUHBIN
3NEKTPUUECKUI 3apsif, siAepHasi MOJENb aTOMa, HyKJIOHHAs MOJEIb aTOMHOI'O
spa MpH peleHnH (PU3NIecKux 3a1ad;

IIP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW TIO3WIMHM II0 OTHONICHHIO K

uHbOpMaIUH - COBEpIICHCTBOBAHHE S3BIKOBOM M YHTATENHCKOW KYIbTYpHl Kak | (M3HYECKOH HWH(pOpPMalMy, MOTyYaeMOil M3 pa3HbIX HCTOYHHKOB, yMEHHMH
1 MHQOPMAIMOHHBIE | CpelcTBa B3aUMOJICHCTBHS MEXIY JIFOABMH M O3HAHHS MUPA; UCIIONB30BaTh IH(QPOBBIE TEXHOJIOTMH JUIS TIOUCKA, CTPYKTYPHPOBAHWUS,
TEXHOJIOTUH MeranpenMeTHbIe pe3yabTaThl JOKHEI OTPaXKaTh: UHTEPIPETallid W TNPEACTAaBICHHS Y4eOHOH ¥ HayYHO-TONYJIAPHOH
JUTS BBITIOJTHEHHS OBnajeHre YHUBEPCAIBHBIMHU PETYJIATHBHBIMH ISHCTBUSAMU: uHGOpMALIMK; pa3BUTHE YMEHUH KPUTHYECKOrO aHaiW3a MOJydaeMon
3amaq B) paboTa ¢ uHpopMaImen: HHPOpMALIII




podeCCHOHATHHOMN
JeATETLHOCTH

- BIIa/ICTh HaBBIKAMHM TOJyIEeHUsI HHPOPMAIMU M3 HCTOYHUKOB PA3HBIX
TUIIOB, CaMOCTOSITETIBHO OCYILECTBIISATh MIOUCK, aHanus,
CHCTEMAaTH3alUIO U HHTEPIPETAINIO MH(OPMALINH PAa3IMIHBIX BUIOB U
(hopM mpencTaBIeHNs;

- CO3/1aBaTh TEKCTHl B PA3JIMYHBIX (OpMaTax C y4eTOM Ha3Ha4eHHS
nH}opManK U LEJIeBOH ayIUTOPHH, BHIOHPast ONTHMAIBHYIO (opMy
NIPEJCTABICHNS U BU3yaIU3allny;

- WCIIOJNIB30BaTh CPeNCTBa MH(MOPMAIIMOHHBIX M KOMM YHUKAIIMOHHBIX
TEXHOJIOTMA B pENIEHWd KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alOHHBIX 3aJa4 C COOJIIOZCHHEM TPeOOBaHHN 3PrOHOMUKH,
TEeXHUKH O€30MacHOCTH, TMTHEHBI, PecypcocOepeeHusl, IPaBOBBIX U
STHYECKUX HOPM, HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

- BIIQJIETh HaBBbIKAMM DAacro3HaBaHWS W 3allUThl WH(OpMaLuH,
MH(OPMALMOHHOM 6€30ITaCHOCTH JIMYHOCTH

OK 03. ITnanupoBats
1 p€ajin30BbIBATH
coOCTBEHHOE
npo¢eCCHOHANBHOE
" JIMYHOCTHOC
pasBuTHE,
MIPEAIIPUHUMATEIBCK
YIO IeATeTIbHOCTD

B npoeCcCHOHANBLHOMN
cepe, UCTIONB30BATH
3HaHUsI 110 IPABOBOU
1 (MHAHCOBOU
IPaMOTHOCTH

B Pa3JINYHbIX
KHU3HEHHBIX
CHUTYaLUAX

JIM4HOCTHBIE pe3yNbTaThl JIODKHBI OTpa)kaTb B YacTH JOyXOBHO-
HpPaBCTBECHHOI'O BOCIIMTAHUA:

- CHOCO6HOCTB OLCHUBATh CHUTYyallMI0O W TIPUHUMATb OCO3HAHHBIC
PEeUICHUA, OPUCHTUPYIACH Ha MOPaJIbHO-HPABCTBEHHBIC HOPMbI

U LIEHHOCTH;

- OCO3HAHME JINYHOT'O BKJIA/I B TIOCTPOCHHE YCTOHYMBOTO OYAyIIEro;
MeranpeaMeTHbIE Pe3yIbTaThl HOKHBI OTPAXKATh!

OsnazieHe YHUBEPCAbHBIMU PErYISITUBHBIMU ACHCTBUSIMH:

a) caMOOpTraHU3aLHs:

- CaMOCTOATENIBHO OCYIIECTBIISITh IO3HABATENBHYIO JIEATENLHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh ¥ (DOPMYJIHUPOBATH COOCTBEHHBIC 33a4H
B 00pa30BaTENbHON AEATENHHOCTH M KU3HEHHBIX CHTYalHUsIX;

- CaMOCTOSTENBHO COCTAaBIIATH IUIAH pELIeHHs MPOOJIEMBI C Y4eTOM
HMEIOIIHXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH

U IIPEIIOYTEHUI;

- JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

Cr1oco0CTBOBATH (HOPMHUPOBAHHIO U IIPOSBICHHIO IINPOKOH SPYIHULIUH B
pa3HBIX  oOmacTsAX  3HAHWH, TIOCTOSHHO  IIOBHIMIATH  CBOHU
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJTB!

UCIIONB30BaTh NPUEMBbl pedIeKCHd Ul OIEHKH CHTYaldH, BBIOOpa
BEPHOT'O PELICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHS

T10 MIX CHIDKCHHIO.

I[MP6 9. CdopMHUPOBAaHHOCTh COOCTBECHHON TO3MIIMH IO OTHOIICHUIO K
¢usnueckoil MHpOpPMAIMK, MONTYYaeMOW M3 Pa3HBIX HCTOYHHKOB, YMEHUH

UCIIONb30BaTh LU(POBBIE TEXHONOTMU JUIS TIOWUCKA, CTPYKTYpHPOBAHUS,
UHTEpIpEeTallil W TpeJCTaBieHHs y4eOHOH M Hay4yHO-TIOMYJSIpHOU
uHdopmanmy; pa3BUTHE YMEHUH KPUTHYECKOrO aHajiu3a MoJy4aeMon
nHpopmanuu

OK 04. DddexTuBHO
B3aUMOJENCTBOBATD
1 paboTath B

JImgHOCTHBIE pEe3yNbTATHl JOIDKHBI OTpa)KaTh B YacTH IEHHOCTH
HAYIHOTO TIO3HAHUS:

-OBJIa/IeBaHHE HABBIKAMHU YI€OHO-HCCIIEI0BATEIIECKOM, TPOCKTHON

M COIMAJILHOM NeSITeIbHOCTH,

I1P6 10. OBnamenre yMEHUSMH pabOTATh B TPYIIIE C BHIOTHEHHEM Pa3IHIHBIX
COLMANTBHBIX POJICH, TUNIAHUPOBATh paboTy TPYIIIBI, PALMOHATIBHO paclpeeiIiaTh
JeATENBHOCTh B HECTAHJAPTHBIX CUTYAlHsIX, aJICKBATHO OLICHUBATh BKJIAJI
K)KIOr0 W3 YIACTHHKOB IPYIIBI B PEIICHHE pACCMAaTPUBAEMOH MPpoOIIeMBbl




KOJIJICKTUBC U
KOMaH/JI€

MeramnpeaMeTHsie  pPe3yNbTaThl  JOIDKHBI  OTpaxarth: OBiancHue
VHUBEPCATHHBIMI KOMMYHUKATHBHBIMHA JCHCTBUSIMH:

0) cOBMeCTHAs ICATCITLHOCTb:

- IIOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHTHOM

Y MHIUBUIYyaIbHON padoThI;

- BBIOMpAaTh TEMATHKy W METOIBl COBMECTHBIX JCHCTBUI C Y4ETOM
OO0IUX UHTEPECOB U BOZMOXKHOCTEH KaXI0T0 WICHA KOJIJICKTHBA;

- MPUHUMATH IIEJTH COBMECTHOM JICATEIBHOCTH, OPTaHH30BhIBATh

U KOOPIUHHPOBATH NEHCTBUS IO €€ JOCTH)KCHHUIO: COCTAaBJIATH IUIaH
JCWCTBUI, pacpeneNiaTh pPOIM C YYETOM MHEHHH YJaCTHHKOB,
00CYXX/1aTh PE3YNIbTaThl COBMECTHOH PabOTHI;

-OI[CHUBAThH KAYeCTBO CBOCTO BKJIJIa M KaXKIOTO yJaCTHUKA KOMaH/IbI B
o0LMiA pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

-Tipe/yiaraTh HOBBIC MPOCKTHI, OIICHUBATh UACU C IMO3HMIIMH HOBH3HEI,
OPUTHHAJILHOCTH, MPAKTUIECKOI 3HAUUMOCTH; KOOPAUHHPOBATh

W BBIIIOJIHATH pa60Ty B yC.]'IOBI/ISIX p€ajlbHOr O, BI/IpTyaHI)HOFO

U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,

-OCYILIECTBIISATh TO3UTUBHOE CTPATETUUECKOE ITOBEACHHE

B Pa3lIMuHbIX CUTYaIUsIX, IPOSBISITH TBOPUECTBO H BOOOPaXKEHHE, OBITH
WHUIIMATUBHBIM.

OBgiaieHHe YHUBEPCAIBHBIMH PETYJISTUBHBIMH JACHCTBUSIMH:

T') IPUHATHE Ce0sl U IPYTHX JIIOACH:

- NPUHMMaTh MOTHUBBI M apryMEHTBl JPYIHX JIIOJEH TpH aHaau3e
pe3yNbTaTOB JESTEILHOCTH.

OK 05.
OcymecTBIsATh
YCTHYIO

Y IUCEMEHHYIO
KOMM YHUKAITHIO
Ha TOCYIapCTBEHHOM
s3e1ke Poccuiickoit
Denepanyu

C y4eToM
ocoOeHHOCTEH
COLIMAIILHOTO

U KYITBTYPHOTO
KOHTEKCTa

JIngHOCTHBIE pe3yabTaThl JOJIKHBl OTPa)kaTh B YaCTH ICTETUYECKOIO
BOCIUTAaHUS:

-3CTETUYECKOE OTHOIIECHNE K MHUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOT'O
1 TEXHHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYAa

1 OOIIECTBEHHBIX OTHOIICHNH;

B 00JIaCTH MATPUOTHYECKOTO BOCIIUTAHHUS IIPOSBIIATD:

-IICHHOCTHOE  OTHOLIGHHWE K  TOCYJapCTBEHHBIM  CHUMBOJIAM,
HCTOPHYECKOMY U NPHUPOTHOMY HACIECIUIO, MaMATHUKAM, TPaIdLUsIM
HaponoB Poccuu, noctmwxenussM Poccun B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYC;

MeranpeaMeTHble  pe3yabTaThl JODKHBI  OTpakaTh: OBnaneHne
YHUBEPCAIBbHBIMU KOMMYHUKAaTHBHBIMH JEHCTBUIMHU:

a) obreHue:

- OCYIIECTBIISITH KOMMYHHKAIIMH BO BeeX cepax KU3HH;

- pa3BEpPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS

C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

ITP6 1. CdopMHUpOBAaHHOCTH MpPEJCTABICHUA O pONM U MecTe (GU3MKU U
ACTPOHOMHHU B COBPEMEHHOW Hay4HOH KapTHHE MHUpa, O CHCTEMOOOpa3yoIIei
ponu (GU3MKM B Pa3BUTUHM €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOT Ui, O BKJIaJIC POCCHICKUX M 3apyOSKHBIX yUEHBIX-(HU3UKOB B pa3BUTHE
HayK{; HOHUMaHHe (GH3HIECKOI CYIIHOCTH HaOII0JaeMbIX SBJICHHH MUKPOMHUpA,
MakpoMupa ¥ MeraMmupa; IOHMMAaHUE PONHM ACTPOHOMHHM B IIPAKTHYECKOH
JIEATENILHOCTH YeJIOBEKa U JajbHEHIIEM HaydHO-TEXHHYECKOM Pa3BUTHH, POIU
¢u3ukn B (QOpMHpOBaHWH Kpyrozopa u (yHKIHOHATHHOM T'PaMOTHOCTH
YeJIOBeKa ISl PEIICHUS] MPAKTHUECKUX 3a/1a4




OK 07.
ConeiicTBOBaTh
COXPaHCHHIO
OKpYXaroleu cpenpl,
pecypcocOepeskeHUIO
, IPUMCHSATH 3HAHUS
00 U3MEHEHNH
KJIUMAaTa, IPUHITATIBI

JIM9HOCTHBIC Pe3yNbTATHl JOKHBI OTPAKATh B YaCTH IKOJIOTHIECKOTO
BOCITHTAHUS:

- c(OPMHPOBAHHOCTH IKOJOTHUYCCKON KYIbTYPHI, TIOHUMAHWE BITUSHHS
COIMAITEHO-3KOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON WU
COIIMAIBHOW  Cpefpl, OCO3HaHHWE  TIO0ATBPHOTO  XapakTepa
9KOJIOTMUECKHX MTPpo0IIem;

- TUTAaHUPOBAHHUE U OCYILIECTBJICHUE JEUCTBUI B OKpY Kalollel cpejie Ha
OCHOBE 3HAHUS IIeJIel YCTOMYHBOTO PA3BUTHS UCIIOBCUCCTBA; aKTUBHOE

T1P6 8. JIudHOCTHBIC Pe3yAbTATHI OJDKHBI OTPAKaTh B YaCTH IKOJIOTHUECKOTO
BOCITUTaHHS:

- cOpPMHPOBAHHOCTh JKOJOTMYCCKOH KYIBTYPHI, TOHUMAaHHE BIUSHUSI
COIMATEHO-DKOHOMHYECKHX ~ TPOIIECCOB HA  COCTOSHHUE TPUPONHOA |
COIIMAJBHOW Cpedbl, OCO3HAHWE TJI00AJIBHOTO XapakTepa SKOJOTMYECKHX
mpooIeM;

- IJJAHUPOBAHUE U OCYLIECTBIIEHUE JIEUCTBUI B OKpYKAIOUIEH cpelie Ha OCHOBE
3HAHUA 1IeJICH YCTOWYMBOTO Pa3BHUTHS YEIIOBEUCCTBA;

OepeIKITUBOTO HETPUSATHE JCUCTBUH, MPUHOCAIINX BPEI OKPYXKAOIIIEH cpejie. AKTUBHOC HETIPUATHUC JICHCTBUHN, MPUHOCSIIIX BPE] OKPYKAOIICH cpere
MIPOU3BOJICTBA,

3¢ PEeKTUBHO

JIeiCTBOBATH

B Upe3BBIUANHBIX

CUTYaIMAX

IK 1.2. JIMYHOCTHBIE Pe3yNbTaThl JOIKHBI OTpakaTh B yacth mnennoctu | [IP6 1. CdopmupoBaHHOCTH mNpeicCTaBIEHHH O pold U MecTe (GU3HMKU |
OcymiecTBIATh Hay4HOT'O ITO3HAHUS: ACTPOHOMHHM B COBPEMEHHOI HAay4HOH KapTHHE MHUpa, O CUCTEMOO0Opa3yroliei
COOPKY 1 HACTPONKY | - roTOBHOCTB K TPYyAy, OCO3HAHHE IIEHHOCTH MacCTEPCTBA, TPYAOI00Ue; | PONU (USHKM B Pa3sBUTHM €CTECTBEHHBIX HAYK, TEXHMKH U COBPEMEHHBIX
CIICIUAJIBHOTI'O - TOTOBHOCTh K AaKTHBHOM JESTENbHOCTH TEXHOJOTHYECKON W TEXHOJIOTHii, O BKJIaJle POCCUHCKUX U 3apy6e>1<H1)1x yLIeHI)IX-(bI/ISI/IKOB B pPa3BUTHE
0bopy0BaHHs U COLMATLHOMN HATPABICHHOCTH, CITOCOOHOCTH MHULIUPOBATh, | HAYKH; IOHNMaHHEe (u3MUECcKOM CYITHOCTH HAOII0AaEeMbIX SIBJICHHI MUKPOMUDA,

CHUCTEM

IUTAHUPOBATh U CAMOCTOATEJILHO BBITIOJIHATH TaKYI0 ACATCIIbHOCTD,
- HHTEpEC K PAa3JIUYHBIM cepaM npodecCHOHATBHON A TeIbHOCTH;
-OBJIaICBAaHHUE HABBIKAMH y4€OHO-HCCIIEI0BATEIbCKOM, IPOSKTHOM
U COLUAIIbHON JEATEIbHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl 1OKHBI OTPAXKATh!
OBnageHne  yHUBEPCAJIbHBIMH  y4eOHBIMHU
NEeNCTBUSIMU:

a) 0a30BBIC JOTHYECKHE IEUCTBUS:
CaMOCTOATEIBHO (OPMYIHPOBaTE M aKTyalH3HpOBaTh MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIMBaTh CYIIECTBEHHbIN
NpU3HAK WIM OCHOBAHUA A CpPaBHEHUS, KIaCCHQUKALMU H
000011IeHN; ONpEeeNsITh eI NeATEIbHOCTH, 3a/1aBaTh IapaMeTphl U
KPUTEpUH WX  JOCTI)KEHHS;  BBUIBIITH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX; BHOCUTh KOPPEKTUBHI B
JEATENIBHOCTb,  OLEHWBAaTb COOTBETCTBHE  PE3YIbTAaTOB  LENSM,
OLICHNUBATh PUCKHU ITOCIEACTBHN JIEATEIbHOCTH; Pa3BUBATh KPEATHBHOE
MBIIJICHUE TIPU PEIIEHUH KU3HEHHBIX IIPo0IeMm;

0) 6a30BbIC HCCIIEIOBATENILCKAE JCHCTBYS:

- BJAJeTh HAaBBIKAMH Y4eOHO-HMCCIIEOBATENLCKON W TPOEKTHOMN
JEATEITBHOCTH, HABBIKAMH Pa3pelIeHus IpooieM;

- BBUIBISTH NPUYHUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIH3HPOBATh
3a/ady, BBIIBHTATh TUIOTE3Y €€ PELICHHs, HaXOAUTh apTyMEHTHI IS

IO3HaBaTCIbHBIMU

MaKpOMHpa M Meramupa; MOHHMAaHHE PO AaCTPOHOMHH B MPAKTHYECKOI
JACATCIBHOCTH YCJIOBCKA U ﬂaﬂbHeﬁHjeM HaYYHO-TEXHHYCCKOM DPa3BUTHH, POJIHU
¢u3uku B (GopMUpOBaHWUM Kpyrozopa H (YHKIMOHAIBHOW TI'PaAMOTHOCTH
YeJIOBEKa IJIsL PEILeHHs IPAaKTHYECKUX 3a1ay;

ITP6 2. CdopMUpOBaHHOCTh yMEHHH pacro3HaBaTh (HU3MUECCKUE SIBICHHS
(porieccel) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE H
PaBHOYCKOpEHHOE TIPSMONMHEHHOE MABWKEHHE, CBOOOJHOE TNaieHHue Tell,
IBIDKEHHE II0 OKPYKHOCTH, WHEpPIMS, B3aUMOIEHCTBHE Tel, KoliebaTelbHOe
JIBIDKEHUE, PpE30HAHC, BOJHOBOE JBIDKeHWe;, auddy3us, OpoyHOBCKOE
JBIDKEHHE, CTPOCHHE JKHIKOCTEH M TBEPIBIX Tell, H3MEHEHHe 00beMa Tell IPH
HarpeBaHUU (OXJIQXKICHHH), TEIUIOBOE PaBHOBECHE, HCIapeHHe, KOHIECHCAIH,
IUIaBJICHHE, KPUCTAJUIM3aLus, KHUIEHHE, BJIA)KHOCTb BO3/AyXa, CBA3b CpEXHEH
KUHETHYECKOH OSHEpPrHd TEIUIOBOIO JABWKCHHS MOJIEKyl ¢ aOCONIOTHOM
TeMIepaTypoH, TOBHIIICHAE NAaBJICHUS Ta3a NPH €ro HarpeBaHWH B 3aKPHITOM
cocyne, CBs3b MEXAy MapaMeTpaMH COCTOSHMS Ta3a B H30IpOLEccax;
NIEKTPU3ALKS TeN, B3aUMOJEHCTBHE 3aps/I0B, HarpeBaHNe IPOBOIHIKA C TOKOM,
B3aUMOJCIHCTBHE  MAarHUTOB,  OJIGKTPOMArHUTHAS  HMHIYKIMSA, JICHCTBHUE
MarHWTHOrO TIOJNIS HA TMPOBOJHHK C TOKOM W JBIDKYIIMHCA —3apsj,
JJIEKTPOMATrHUTHBIE KOJEOAaHHS M BOJHBL, MPSMOJIMHEHHOE paclHpoCcTpaHEHHe
CBETa, OTPaXeHUE, NpeJoMIIeHHe, HHTepepeHns, Tudpakuys U IOIApH3aLHsl
cBeTa, mucriepcus cBera; (porodnexTpudeckuit 3pQeKT, CBETOBOE HaBIICHHE,
BO3HHKHOBCHHE JIMHEHYaTOro CIEKTpa aroMa BOJOpPOAA, ECTeCTBEHHAas U
MCKYCCTBEHHAsl PaAMOaKTUBHOCTE;




JIOKa3aTeNbCTBA CBOMX YTBEPI)KICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPHU
pelIeHus;

- aHAJM3MPOBATh IOJyYEHHBIE B XOJE PEHICHHS 3aJa4M Pe3yNIbTaThl,
KPUTHYECKH  OLIEHWBAaTh HX  JIOCTOBEPHOCTh, IPOTHO3HMPOBATH
W3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCHUTH 3HAHHS B [TO3HABATEIBHYIO U MIPAKTHYECKYIO YaCTH
KHU3HEACATEIHHOCTH;

- YMETb UHTETPUPOBATh 3HAHMUS U3 PA3HBIX MPEIMETHBIX 00J1acTeif;

- BBIJIBUTaTh HOBBIE WJIEH, IPEAJaraTh OPHI'MHAIIBHBIE ITOIXOIBI U
pelieHus;

- MPOSIBISITH CHOCOOHOCTH MX HCIIONBb30BAaHMS B TMO3HABATENILHOW U
COLIMAJILHON MPAKTHKE;

-TIPOSIBJISITH CLIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB PpEIIeHUs] MPaKTHUECKUX 3aj]ad, NMPUMEHEHHIO Pa3JIndHBIX
METOJIOB TIO3HAHMUSI;

- CTaBHUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTeIbHON
JACATCIIBHOCTU W JKU3HCHHBIX CUTYyallUsaX; BbIABJIATH MNPUYUHHO-
CIICICTBEHHbIE CBSI3W M JUISl JIOKA3aTElIbCTBA CBOUX YTBEPXKICHHIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PELICHUs aKTyaau3upoBaTh 3ajayvy,
BBIAIBUT'ATh TUIIOTE3Y €€ PCUICHUSI, HAXOANUTH apIr'yMEHTBI;

- aHAIW3UPOBAThH IOJyYEHHBIC B XOAE PELICHUS 3aladd Pe3yibTaThl,
KPUTHYECKH  OLIEHMBaTh MX  JOCTOBEPHOCTb, IIPOTHO3HPOBATH
U3MEHEHHE B HOBBIX YCJIOBHUSX; JaBaTh OLEHKY HOBBIM CHUTYaLHsM,
OLICHMBATh PHOOPETCHHBIH OIIBIT;

- pa3zpabarhiBaTh IUIAH pELICHUs MPOOJEMbl C Y4YETOM aHallu3a
MMEIOIIMXCSl MaTepHalbHBIX W HEMaTepHAJbHBIX PECYPCOB; CTaBUTh
po0JIeMBbl U 3a1a4d, JOIMYCKAIOIIIe aJbTePHATUBHbIE PELLICHHS.

[IP6 3. Bmanenwe OCHOBOMONATAIOMIMMH (HU3UYECKUMHU TOHATHSMH H
BEIMYMHAMY, XapaKTEPU3YIOMUMU (U3HIECKAE TPONECCHl (CBSI3aHHBIMH C
MEXaHHYCCKUM  JBIDKCHHEM, B3aUMOJACHCTBHEM  TEl, MEXaHUYCCKUMHU
KONICOAHUSIMH W BOJIHAMH, aTOMHO-MOJICKYIISIPHBEIM CTPOCHHEM BEIIECTBA,
TEIUTOBBIMU  TPOIIECCAMM;,  JJICKTPUYCCKMM WM MarHUTHBIM  ITOJISIMH,
JJICKTPUUYCCKIM TOKOM, JJICKTPOMATHUTHBIMH KOJCOAHUSMH U BOJHAMU,
ONTHYCCKUMHU SBJICHUSMH, KBAHTOBBIMH SIBJICHHSMH, CTPOCHHEM aToMa U
aTOMHOTO  S/Ipa, PaTUOAKTHBHOCTHIO); BJIAJICHAE OCHOBOITOJATAFOIHMHE
ACTPOHOMHYCCKHMH TIOHATHAMH, TIO3BOJISIONIMMHU XapaKTEPH30BaTh IPOIECCHI,
TIPOHMCXOIAIINE Ha 3BE3/IaX, B 3BE3IHBIX CUCTEMAaX, B MEKTAJIAKTHYCCKON Cpele;
JIBIJKEHME HEOECHBIX TeJI, DBOJIIOLMIO 3Be3]1 U BeeeHHoil;

I[IP6 4. BrageHne 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOpUSIMHU (3aKOH
BcemupHoro Tsarorenusi, I, II u III 3akonHsl HbloTOHA, 3aKOH COXpaHEHUS
MEXaHUYCCKOW SHEPTHH, 3aKOH COXPAHECHUS UMITYJIbCa, IIPHUHIIUI CYTIEPITO3UIINU
CHJI, TIPUHIIMAI PABHOIIPABHOCTH MHEPITHAIBHBIX CUCTEM OTCUETa; MOJICKY/ISPHO-
KWHETHYECKYIO0 TEOPUIO CTPOSHHMS BEIIECTBA, I'a30BblE 3aKOHBI, MEPBBIH 3aKOH
TEpPMOAMHAMHMKH; 3aKOH COXpaHEHHs DJIEKTPHYECKOro 3apsiia, 3akoH KysoHa,
3akoH OMma 11 yJacTka Lend, 3akoH Oma Ay TOJHOM 3JeKTPUYecKOol IemH,
3akoH JDxoynsa - JleHma, 3aKOH DJJIEKTPOMarHUTHOM WHAYKLHH, 3aKOH
COXpAHCHHUS DHEPTUH, 3aKOH MPSIMOJUHEHHOr0 PAacIpOCTPAHECHHUS CBETa, 3aKOH
OTpPaKEHHsI CBETa, 3aKOH MPEIOMJICHHS CBETa; 3aKOH COXPAHEHUS JHEPTHH,
3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH COXPaHEHHS SJIEKTPUUECKOTr0 3apsiia, 3aKOH
COXpaHEHHS MAacCOBOTO 4YHCJa, IMOCTyiaaTel bopa, 3akoH paIuoaKTUBHOTO
pacmaja); yBepeHHOE HCIIOIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH IpH aHaIn3e
(bu3nUecKUX SBJICHUI U MIPOLIECCOB.

I1P6 5. yMeHue y4WTHIBATh T'DAHUIIBI PUMEHEHUS] U3YYCHHBIX (H3MYECKHX
MoJIeNieil: MaTepuanbHas TOYKa, HHepLHAIbHAs CUCTEMa OTCUeTa, MIeabHBIN
ra3; MOJENH CTPOCHHSA Ta30B, MKHAKOCTEH M TBEPABIX TeJ, TOYCUHBIH
SJEKTPHUYECKUNA 3apsil, AaepHas MOJeNb aToMa, HyKJIOHHAs MOJENb aTOMHOTO
sqpa MpH pelleHnd (PU3nUecKux 3aad;

[TP6 6. BnajgeHre OCHOBHBIMHU METO/IaMHU HAYYHOT'O MO3HAHUSI, UCTIONB3YEMbIMU
B (M3MKe: POBOJUTH MPSAMbIE U KOCBEHHbIC U3MEPEHUS (PHU3UUECKUX BEIHYHH,
BEIOMpas ONTHUMANBHBINA CIIOCOO M3MEPEHUS W UCIIONB3YS M3BECTHBIE METOIBI
OLIEHKM IOrpEelIHOCTENd HU3MEPEHUH, NMPOBOIUTH HCCIIEIOBAHUE 3aBUCHUMOCTEN
(hM3MYECKUX BENWYMH C HWCIOJNB30BAaHMEM TPSIMBIX HM3MEPEHHH, OOBSICHATH
MOTYYEHHBIC Pe3YAbTATHI, UCTIONB3YS (PU3NIECKHE TEOPHH, 3aKOHBI M TOHATHA, 1
JIeNaTh BBIBOIBI, COONIOATh MpaBmiia O€30macHOro Tpyda NpPH MPOBEACHUH
HCCTIEIOBaHU B paMKaX yueOHOT0 SKCIIEpUMEHTa B YdeOHO-HCCIIE0BATEIbCKOM
JIESITETPHOCTA C WCIONB30BAHUEM ITM(PPOBHIX HM3MEPHUTEIBHBIX YCTPOHCTB H
nmabopaTopHOTo 000pyIOBaHUS; CHOPMHUPOBAHHOCTE MPEACTABICHUI O METOIaX
MOTYYEHUST HAYIHBIX aCTPOHOMHUYECKUX 3HAHUI,

IIP6 7. CdopMupoBaHHOCTH yMEHHS pEIIaTh pacyeTHBIE 33Ja4ll C SIBHO
3a/1aHHON (PH3MYECKON MOAENBIO, HCTIONB3Ys (DU3NICCKHE 3aKOHBI




W TIDUHIMITBI; Ha OCHOBE aHalW3a YCJIOBUS 3a/auyd BBHIOMpATh (DU3UUECKYIO
MOJIENb, BBIIEIATH (PU3NUECKUE BEIMYMHBI U (HOPMYIBI, HEOOXOJUMBIE IS e
peLIeHs], TPOBOJANTH PACUETHI M OLIEHUBATH PEaJIbHOCTh TTOJTyYEHHOT'0 3HAUECHHS
(hm3MUEeCKOM BEIMUMHBI; periaTh KaueCTBEHHBIE 3a/1a4H, BEICTPaNBast JIOTHIECKH
HEMPOTHBOPEYHBYIO IIETIOYKY PACCYKICHUH C OMOpPON Ha W3Yy4eHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS,

ITP6 8. CcdopmMHupOBaHHOCT, YMEHHS NPHUMEHSTH IOJy4YE€HHBIE 3HAHUS JUIS
0OBSICHEHUsI YCIIOBHH NPOTEKaHUs (PU3NYECKHX SIBJICHUH B IPUPOIE

W A TIPUHSATHS TPAKTHYECKUX pEUIeHHH B IIOBCEAHEBHOW JKM3HU IS
obecnieueHnst 0E30MacCHOCTH TpU OOpalleHWd C OBITOBBIMH IpHOOpamMH U
TEXHHYECKUMH YCTPOHCTBAMH, COXpPaHEHMs 3JI0POBBbSI U COONIOJNECHUS HOPM
HKOJIOTMUECKOr0 TIOBEJICHNUS B OKPYKaIOIIEH cpelie; TOHMMaHHe HE0OX0IUMOCTH
MPUMEHEHUS TOCTHKEHUH (U3UKH U TEXHOJIOTUH

JUISL pAlJMOHAJILHOTO MPUPOJIOIOIb30BaHNS;

I[MP6 9. CdopMHUPOBAaHHOCTE COOCTBEHHON TO3MIIMH IO OTHOIICHUIO K
¢usnueckoil MHpOpPMAIMK, MONTYYaeMOW M3 Pa3HBIX HCTOYHHKOB, YMEHUH
UCIIONb30BaTh LU(POBBIE TEXHONOTMU JUIS TIOWUCKA, CTPYKTYpHPOBAHUS,

UHTEpIpEeTallil W TpeJCTaBieHHs y4eOHOH M HAy4yHO-TIOMYJSIPHOU
uHdopmanmy; pa3BUTHE YMEHHI KPUTHYECKOrO aHajiu3a HoJlydaeMoun
nuHpopmanum;

ITP6 10. OBnasieHre yMEHUSIMH PabOTATh B TPYNIE C BHIIOIHEHUEM Pa3TUYHBIX
COLIMANBHBIX POJIe, IIaHUPOBATh PabOTY IPYIIIBI, PALMOHATIBEHO pacupenesiTh
JEATENbHOCTh B HECTAHOAPTHBIX CHUTYallMAX, aAeKBaTHO OLIEHWBATH BKIAJ
Ka)KIOr'0 U3 yIaCTHHKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBAEMOH IIPOOIEMBI.

MK 1.5.
OcymecTBIATh
KOHTPOJIb U
UCIIBITAaHUSA
CIIELHAIIEHOTO
0o0opy/oBaHus U
CHCTEM

JIn4HOCTHBIE PEe3yNbTaThl MOMKHBI OTPaXKaTb B YacTH LEHHOCTU
HAY4YHOT'O ITO3HAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAaHHE LIEHHOCTU MacTepCTBa, TPYJOII00HE;
- TOTOBHOCTh K aKTUBHOW JAEATENBHOCTH TEXHOJIOTHYECKOH M
COLIMANIbHOW  HANpPaBIEHHOCTH,  CIIOCOOHOCTh  WHHIMHUPOBATB,
IUTAaHUPOBATh M CAMOCTOSITENBHO BBINONHATE TaKyIO NESTEIbHOCTE;

- HHTEpEC K PAa3IUYHBIM cepaM npodecCHOHATBHON A TeIbHOCTH;
-0OBJIaJIeBaHNE HABBIKAMH y4eOHO-HCCIIeA0BaTENbCKOM, MPOSKTHOM

U COLIMATEHON IeSTETbHOCTH.

MeranpenMeTHsIe pe3yabTaThl JOKHEI OTPaXKaTh:
OBnameHne  YHHBEPCAJIbHBIMH  y4eOHBIMHU
NENCTBUSIMU:

a) 6a30BbIC JIOTUIECKHE ICHCTBUS:
CaMOCTOATEIBHO (OPMYIHPOBATE M aKTyalH3HpOBaTh NpOOIEMY,
paccMaTpuBaTh €€ BCECTOPDOHHE; YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK WIM OCHOBAHUS JUIS CPaBHEHHS, KIACCHUKALMU U
0000IIEeHNUS; ONPEeNeNsATh 1IENH IeATeIbHOCTH, 3a1aBaTh MapaMeTpbl 1
KPUTEpUH WX  JOCTWKCHHS;  BBIABISATH  3aKOHOMEPHOCTH H
MPOTHBOPEYHS B paCCMAaTPUBACMBIX SBJICHHUSX; BHOCHTh KOPPEKTHUBHI B

IIO3HaBaTCIbHBIMHA

ITP6 1. CdopMHpPOBAaHHOCTb MpPEACTABICHUI O pOMU U MecTe (UIUKH U
ACTPOHOMHHU B COBPEMEHHOH Hay4HOH KapTHHE MHUpa, O CHCTeMOOOpa3ymomien
ponu (U3MKH B pPa3sBUTHH €CTECTBEHHBIX HAyK, TEXHMKH M COBPEMEHHBIX
TEXHOJIOT Ui, O BKJIJIE POCCHIICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH; TOHUMaHHe (pU3NIECKON CYITHOCTH HaOII01aeMBIX SBJICHUI MUKPOMHUDA,
MaKpoOMHpa M MeramHpa; HNOHHMaHHE POJM AaCTPOHOMHHM B IPAKTHYECKOH
JeATENBHOCTH YeJIOBEeKa U JalbHeHIIeM HaydHO-TeXHUYECKOM Pa3BHTHH, POIH
¢u3ukn B (GopMUpOBaHMUM Kpyro3opa u (DYHKIMOHAIBHOW TIPaMOTHOCTH
YeJtoBeKa JUIsl pelIeHns] MPAaKTUIeCKUX 33714,

I[IP6 2. CdopMupoBaHHOCTH YMEHHH pacro3HaBaTh (DU3UUECKHE SIBICHUS
(Tporteccel) M OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE H
PaBHOYCKOPEHHOE TIPSIMOJNMHEHHOE JABW)KEHHE, CBOOOIHOE TaieHHue Tell,
IBIDKCHHE IO OKPYKHOCTH, WHEpPIMs, B3aUMOICHCTBHE TeN, KoliebaTelbHOe
JBIDKCHUE, PE30HAHC, BOJHOBOE JBikeHue, auddy3us, OpoyHOBCKoe
IBIDKCHHE, CTPOCHHE JKHIKOCTEH M TBEPIBIX TEll, H3MEHEHHEe 00beMa Tell TPH
HarpeBaHHM (OXJIQXKICHHH), TEIUIOBOE PaBHOBECHE, MCIapeHHe, KOHICHCAIHS,
IUIaBJICHHE, KPUCTAJUTM3aLMs, KHIEHHE, BJIQ)KHOCTH BO3/yXa, CBA3b CpEIHEH
KAHETHYECKOH OSHEpPrHd TEIUIOBOTO JBW)KEHUS MOJIGKYN C aOCONIOTHON
TeMIepaTypoH, TOBHIIICHAE MaBJICHUS Ta3a NPH €ro HarpeBaHWH B 3aKPBITOM
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JIeATENIbHOCTb,  OLEHHWBATh COOTBETCTBHE  PE3YJIbTAaTOB  LIEJSIM,
OLICHUBATh PUCKHU ITOCIEICTBUI JIEITEIFHOCTH; Pa3BUBATh KPEaTHBHOE
MBIIJICHUE TIPU PEIIeHUH KU3HEHHBIX MTPpo0IIeMm;

0) 6a30BEIC UCCIICIOBATEBCKUC HCHCTBYS:

- BJaJeTh HaBBIKAMH Y4eOHO-HMCCIIEIOBATENLCKON W  IMPOEKTHON
JEATELHOCTH, HaBBIKAMH pa3pelieHus IpooiieMm;

- BBUBIATH NPUYUHHO-CIEICTBEHHBIE CBS3M M aKTyaJIH3HPOBATh
3a/ady, BBIIBUIaTh TUIOTE3Y €€ PEUICHHs, HaXOIUTh apryMEHTHI IS
JIOKa3aTeNbCTBA CBOMX YTBEPIKICHUI, 3a/1aBaTh apaMeTpbl U KPUTEPHU
pelieHus;

- aHaJIM3MPOBATh TOJyYEHHBIE B XOJE PELICHHS 3aJa4M pPe3yNbTaThl,
KPUTHYECKH  OLEHHWBAaTh HX  JOCTOBEPHOCTb,  IMPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMETh NEPEHOCHUTh 3HAHHMS B TO3HABATEIBHYIO M IPAKTHYECKYIO YaCTH
KHU3HEACATEIHHOCTH;

- YMETb UHTETPUPOBATh 3HAHMUS M3 PA3HBIX MPEIMETHBIX 00JaCTeif;

- BbIABUI'aTb HOBBIC HWIACHU, IpEjilaraTb OPUTIMHAJIBHBIC IOAXOIAbI H
pelieHus;

- HPpOABJIATH CHOCO6HOCTB UX MCIOJIL30BAHUS B IO3HABATEIBHOU H
COLIMAJIbHOU IIPAKTHKE;

-IIPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITENIEHOMY IIOHCKY
METOZIOB pelIeHHs NPAaKTHYECKHX 3a/1ad, HNPUMEHEHUIO DPa3IMYHBIX
METO/I0B IIO3HAHMS;

- CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aa41 B 00pa30BaTEIbHOM
JEATEeNbHOCTH M JKU3HEHHBIX CUTYalWsAX; BBIABIATH IPHYUHHO-
CIIEJICTBEHHbIE CBA3M M JUI JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHH,
3aJaBaTh IapaMeTpbl U KPUTEPHU PELICHUS aKTyalH3HpoBaTh 3aaady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHNUS, HAXOIUTh apI'yMEHTHI;

- QHAIW3UPOBATH IOJyYEHHBIE B XOAE PELICHUS 3aladd Pe3yJbTaThl,
KPUTHYECKH  OLEHMBAaThb HMX  JOCTOBEPHOCTb, IPOTHO3MPOBATH
HW3MEHEHHE B HOBBIX YCJIOBHSAX; IaBaTbh OLEHKY HOBBIM CHTYaLHsM,
OLICHMBATh IPHOOPETEHHBIH OIIBIT;

- pa3pabaTbiBaTh IUIAH pEIIEHUS MPOOIeMBl C YYEeTOM aHaln3a
HMEIOINXCS MaTepUAJbHBIX M HeMaTepUaJbHBIX PECypCcoOB; CTaBHTh
npo0JIeMBbl U 3a/1a4H, JOIMYCKAIOIIHE aTbTePHATUBHBIC PELICHHUS.

cocylie, CBA3b MEXIy IlapaMeTpamMHd COCTOSHUSI rasa B H30MIpOIEccax;
3JIEKTpU3AIM TEN, B3aUMOACUCTBUE 3apsAA0B, HArpeBaHUE IPOBOIHUKA C TOKOM,
B3aUMOJICHCTBHE = MAarHUTOB, JJICKTPOMArHUTHAs  MHAYKIUS, JEUCTBUE
MarHUTHOTO TIOJIE Ha TMPOBOAHMK C TOKOM U JBIDKYIIMHCS —3apsii,
3JICKTPOMArHUTHBIC KOJICOAHUS ¥ BOJHBI, MPSIMOJUHCHHOE PACIpPOCTPaHCHUE
CBETa, OTPaXKCHUE, TPEIIOMIICHHE, UHTepdepeHITNs, TU(PaKIU U TOTSIPU3AIHS
CBeTa, JHCIEpCUs CBeTa; (POTOIICKTPUUECKUN IPQPEKT, CBETOBOC TaBJICHHE,
BO3HMKHOBEHUE JIMHEHUaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAsl paJIMOAKTUBHOCTD;

I[IP6 3. BiageHue OCHOBOIIONATAOIIMMU (PU3NUECKUMHU MOHATHSIMUA U
BEIMYMHAMY, XapaKTEPU3YIOMUMH (U3MYECKUE MPOLECChl (CBI3aHHBIMH C
MEXaHMYECKHM  JBWIKEHHEM, B3aWMOJICHCTBUEM  TEJI, MEXaHUYCCKUMHU
KOJICOAHUSMH W BOJIHAMH, aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBa,
TEIUIOBBIMU  TIPOIIECCAMHU;  DJIEKTPUYECKMM W MArHUTHBIM  TIOJISIMH,
ANEKTPUICCKHM TOKOM, DJICKTPOMATrHUTHBIMH KOJEOAHMSIMH U  BOJIHAMU;
OINITHYCCKHUMU ABJICHUAMH, KBAHTOBBIMHU ABJICHUAMU, CTpOCHI/ICM aToMa Hu
ATOMHOTO  SiIpa, PaaHOAKTHBHOCTBIO); BJIAJICHAE OCHOBOITOJATAIOIIHMH
aCTpOHOMI/I‘IGCKI/IMI/I MOHATHUAMMU, IMO3BOJIAIOIINMU XapaKTCpI/ISOBaTb npoueccu,
MPOUCXOSIINE Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXTAJIAKTUUECKOU Cpelie;
JIBI)KEHME HEOECHBIX TeJI, DBOIIOLMIO 3Be3]1 U BeeneHHoil;

I[IP6 4. BrageHne 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOpUsIMU (3aKOH
BcemupHoro tsarorenus, I, II m III 3akonel HplOTOHA, 3aKOH COXpaHEHUs
MEXaHHYECKOW SHEPTHH, 3aKOH COXPaHEHHUS UMITYJIbCa, IIPHHLIUI CYTIEPIIO3UIINN
CHJI, IPUHLIMI PAaBHOIIPABHOCTH MHEPIIHAIBHBIX CHUCTEM OTCUETa; MOJICKYIISIPHO-
KUHETHYECKYIO TEOPHIO CTPOCHMS BEILECTBA, Ta30BBIC 3aKOHBI, MEPBBIM 3aKOH
TEPMOIMHAMUKH;, 3aKOH COXPaHEHHs 3JIEKTPHYECKOoro 3apsna, 3axoH Kymona,
3akoH Oma 1is yJacTka Lend, 3akoH Oma Jjs TOJHOM 3JeKTPUYECKOH Lemy,
3akoH Jlxoynsa - JleHma, 3aKOH DJJIGKTPOMarHUTHOM WHAYKLHH, 3aKOH
COXpaHEHHUS PHEPTUH, 3aKOH MPSIMOJIMHEHHOI0 PacIpOCTPaHEHUS CBETa, 3aKOH
OTpa)KeHHsI CBETa, 3aKOH MPENIOMIICHHS CBETAa; 3aKOH COXPAHEHUsS SHEpPIHH,
3aKOH COXPaHEHHS UMITYIbCa, 3aKOH COXPAaHEHUS IIEKTPUIECKOT0 3apsiia, 3aKOH
COXpaHEHHsT MAacCOBOTO 4YHCJa, IOCTyaaTel bopa, 3akoH paInoaKTUBHOTO
pacmaja); yBepeHHOE HCIIOIH30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH IpH aHaJII3e
(hM3UIECKUX SIBIICHUH U TIPOIECCOB.

IIP6 5. yMeHHe y4UTBHIBATH TPAHHUIIBI MPUMEHEHUS] W3YUCHHBIX (HU3MUECKUX
MoOJIeNeil: MaTepranbHas TOYKa, MHEpLIHAIbHAS CHCTEMa OTCUEeTa, MICabHBIN
ra3; MOJENH CTPOCHHSA Ta30B, MKHOKOCTEH M TBEPABIX TEJ, TOYCUHBINA
SIEKTPHYECKUNA 3apsill, sAepHast MOIETh aTOMa, HyKJIOHHAs MOJENb aTOMHOTO
Spa TPY pelieHnn (GU3NIecKuX 3a/1a4;

I1P6 6. Bmagenne OCHOBHBIMH METOJIaMHU HayIHOT'O TIO3HAHUS, UCTIONB3YEeMBIMHU
B (pU3UKE: MPOBOAUTH MPSMBIC 1 KOCBEHHBIC M3MEPEHUS (DU3MUCCKUX BEIHUHH,
BEIOMpAas ONTHUMANBHBIN CIIOCOO M3MEPEHUs] W WCIIONB3YsI W3BECTHBIC METOIBI
OLICHKH TOrPElIHOCTEN HM3MEPEHUI, NPOBOIUTH MCCIEIOBAHHE 3aBHUCUMOCTEN
(hM3MYECKUX BENWYMH C WCIOJNB30BAaHMEM TPSMBIX HM3MEPEHHH, OOBSICHATH
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MIOJTyYeHHBIE PE3YIITATHI, HCTIONB3Ysl (PU3NUECKIe TEOPHH, 3aKOHBI U TIOHATHS, U
JieniaTh BBIBOJBI; COOJIOAATh INpaBmiia O€30MacHOro Tpyaa IpH MPOBEACHUU
HCCIEIOBaHNH B paMKax y4eOHOr0 SKCIIEpUMEHTa U y4eOHO-UCCIIEe0BATENbCKON
JIEATEIFHOCTH C HCIHOJNB30BaHWEM NM(POBBIX H3MEPHUTENBHBIX YCTPOHCTB U
nabopaTopHOro 000pyJ0BaHHS; CHOPMUPOBAHHOCTH IPEJICTABICHUNA O METOaX
MOJTYYSHHS] HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;

IIP6 7. CdopMupoBaHHOCTH yMEHHS pEIIaTh pacyeTHBIC 3aJa4d C SIBHO
3a/laHHON (PU3NYECKON MOJEIbIO, UCTIONB3Ys (PU3NUYECKHE 3aKOHBI

W TIPUHIMITBI; Ha OCHOBE aHalW3a YCJIOBUS 3a/aud BBHIOMpATh (DPU3UUECKYIO
MOJIENb, BHIIEIATH (PU3UUECKUE BEIMYMHBI U (OPMYIIBI, HEOOXOJUMBIE ISl e
peLIeHusl, TPOBOANTH PACUETHI M OLIEHUBATh PEabHOCTD IMOJyYEHHOTI'O 3HAUCHHS
(bm3MUeCKOii BEIMUMHBI; pelaTh KaueCTBEHHBIE 3a/1a4H, BEICTParBas JIOTHYECKU
HEMPOTHBOPEUYHBYIO 1IETIOYKY PACCY)KJCHUH C OMOpPON Ha W3Yy4EHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE SBICHNUS,

ITP6 8. CcdopmMHpPOBaHHOCT, YMEHHS NPHUMEHSITH IOJy4YEeHHBIE 3HAHUS JUIS
00BSICHEHUsI YCIIOBHI TIPOTEKaHUs (PU3NYECKHX SIBIICHUI B IPUPOIE

W s TPHHSTHS TPAKTHYECKUX pPELIeHHH B TIOBCEAHEBHOW JKM3HU IS
obecrieueHnsi 0E30MacCHOCTH TPU OOpallleHHd C OBITOBBIMH INpHUOOpaMH U
TEXHHYECKUMH YCTPOMCTBAMH, COXpPaHEHHs 3JI0POBbS U COONIOJCHUS HOPM
HKOJIOTUYECKOr0 TIOBEJICHHS B OKPYKAIOIIEH cpeJie; NOHMMaHHe He00X0IMMOCTH
MPUMEHEHUS! TOCTHKEHUIH (DU3UKH U TEXHOJIOTHiA

JUISL PALlOHAILHOTO IPUPOAOTIOIb30BAHMS;

I[TP6 9. CdopMHPOBAaHHOCTh COOCTBEHHOW IO3UIMHM [0 OTHOUICHUIO K
(usnueckoil MHpOPMAIMK, MOTYY4aeMOW M3 Pa3HBIX HCTOYHHKOB, YMEHHH

UCIIONB30BaTh LM(POBBIE TEXHOJIOTMM JUI1 IOMCKA, CTPYKTYpHPOBAHHMS,
UHTEpIpEeTallil W TpeACTaBlIeHHs y4eOHOH M Hay4HO-IOMYJISPHOU
uHdopmanmy; pa3BUTHE YMEHUH KPUTHYECKOrO aHajiu3a MOoJy4aeMoM
uHpopmanum;

ITP6 10. OBnageHre ymeHUsIMH PabOTATh B TPYIIIE C BHITOTHEHHEM Pa3IHMYHBIX
COLIMANIBHBIX POJIeH, IITaHUPOBATh PabOTY rPYIIIEI, PALMOHATIBEHO pacpenesiTh
JEATEeNbHOCTh B HECTAHOAPTHBIX CHUTYALlMsX, AJEKBATHO OLEHUBATH BKIAN
K)KIOr0 U3 yIaCTHHKOB I'PYIIHI B PEIIEHHE PaCCMAaTPUBAEMOH IIPOOIIEMBI.

IK 2.3.
KonTponuposats
Ka4ecTBO
BBINOTHAEMBIX
paboT, BEISBIIATE,
aHAJIM3UPOBATH U
YCTPaHATh IPUYUHBI
HU3KOH

3¢ HeKTHBHOCTH
JEATEITbHOCTH
TIOApa3ACIEHNS U

JIngHOCTHBIE PEe3yNbTAaThl JOIDKHBI OTpPaXKaTb B YacTH LEHHOCTH
HAaYYHOTO TI03HAHUSL:

- TOTOBHOCTB K TPYAY, OCO3HaHHE LIEHHOCTH MAcTePCTBa, TPYJOIIO0HE;
- TOTOBHOCTH K aKTUBHOW JEATENBHOCTH TEXHOJOTHYECKOH W
COLIMANIbHOW  HANpPaBIEHHOCTH,  CIIOCOOHOCTh  WHHIMUPOBATB,
IUIAHUPOBATh M CAMOCTOSTEIBEHO BBINONHATE TAKYIO IEATEIbHOCTE;

- HHTEpeC K pa3mnyHbIM chepaM npodeccrnoHaTEHON A TENBHOCTH;
-OBJIaJIcBaHNE HABBIKAMH y4eOHO-HCCIIeI0BATENBCKOM, TIPOSKTHOM

1 COLIMATEHON JIeSTETbHOCTH.

MertanpenMeTHbIe pe3yIbTaThl JOKHEI OTPaXKaTh:

IIP6 1. CdopMHpOBaHHOCTh MPENCTABICHHA O PONH W MecTe (UMK U
ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHHE MHpa, O CHCTEMOOOpa3yromen
ponmu GU3MKH B Pa3BUTHHM ECTECTBEHHBIX HAayK, TEXHWKH W COBPEMEHHBIX
TEXHOJIOT Ui, O BKJIJIE POCCHIICKUX U 3apYOEKHBIX yUCHBIX-(DU3HKOB B Pa3BUTHE
HayKH; TOHUMaHue (PrU3ndecKoi CyIHOCTH HaOMI0JaeMBIX SIBIICHUM MUKPOMHUPA,
MakpoMupa ¥ Merammpa; IOHHMAaHHE pOJIM ACTPOHOMUHU B MPAKTHIECKOH
JIEATEFHOCTH YeJIOBEKa M JAJbHEHIIeM HaydHO-TEXHHYECKOM Pa3BHTHH, POIU
¢m3nkn B (opMupOBaHWM Kpyro3opa © (QPYHKIMOHATHHOH TPaMOTHOCTH
YeJIOBeKa IS PEIICHNUS MPAKTHUECKHX 3a/1ad,

IIP6 2. CdopMHpOBaHHOCTh YMEHHH paCIO3HABATh (PH3UYECKHUE SBIICHUS
(porteccel) M OOBSICHATh MX HA OCHOBE M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE H
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BBIITYCKA MPOAYKINT
HU3KOr0 KauecTBa

OsiageHne
JEUCTBUSIMU:
a) 0a30BBIC IOTHYCCKUE NCUCTBS:

CaMOCTOSTEITFHO (OPMYJIMPOBATh W  aKTYaJIH3HpPOBATH MpPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE, YCTaHABIWBATh CYIICCTBCHHBIN
MPHU3HAK WIX OCHOBAaHWS JUISI CpPaBHCHWSA, KIACCHPUKAIMA U
0000IIEeHNST; ONPECATh eI NSITeIBHOCTH, 3aaBaTh MapaMeTphl U
KPpUTEPUH WX  JOCTIKCHHUS;, BBIABISITH  3aKOHOMEPHOCTH U
MPOTHBOPEYHSI B PACCMATPUBACMBIX SBICHUSIX; BHOCUTh KOPPEKTUBHI B
NeSITEeIbHOCTh,  OICHMBATh  COOTBETCTBHUE  PE3YJIBTATOB  IICJISIM,
OLICHMBATh PUCKU TMOCICICTBUI NEATCILHOCTH; Pa3BUBATh KPECATHBHOE
MBIIIUICHHUE TIPY PEIICHUH KU3HCHHBIX TPOOJIeM;

0) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBHYS:

- BIAQJCTh HAaBBIKAMHM Y4eOHO-HCCICIOBATEIBCKON M  IMPOCKTHOM
JeSITeIIbHOCTH, HABBIKAMU pPa3pelIeHusI PooJieM;

- BBISBJIATH HpI/I‘II/IHHO-CHe]lCTBeHHbIe CBA3U U aKTyaJ'[I/I?:I/IpOBaTI)
3aﬂaqy, BBIIBUT'ATh FI/IHOTCSy cC peLueHm[, HaxXoauThb aprMeHTbI JJIs1
JIOKa3aTeNbCTBAa CBOMX YTBEPIKICHUI, 38/1aBaTh MapaMeTPhl U KPUTEPHU
peleHus;

- aHaJ'II/IBI/IpOBaTB l'lOJ'Iy'-IeHHI)Ie B XOI€ peLueHm[ 3aJa4u peSyJ'lI)TaTI)I,
KPUTHYECKH  OLEHWBATh HX  JOCTOBEPHOCTb,  IMPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMETh NEPEHOCUTh 3HAHHMS B TO3HABATEILHYIO M IPAKTHYECKYIO YaCTH
JKA3HENEATENBHOCTH,

- YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil;

- BBIJIBUIaTh HOBBIE WJIEH, IPEAJaraTh OPUI'MHAIIBHBIC MOIXOJbI U
peleHus;

- MPOSIBISATH CHOCOOHOCTh MX HCIIONb30BaHHS B MO3HABATENILHOW U
COLIMAJIbHOW IIPAKTHKE;

-TIPOSIBIISITH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB DEIICHHs] MPAKTUYECKUX 3aJad, NMPUMEHEHUIO Pa3IMYHBbIX
METOJIOB TIO3HAHMS,

- CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIE 33]a4u B 00pa30BaTENbHOM
JCATENIbHOCTH W JKU3HEHHBIX CUTYAlMsAX; BBIABIATh MPUYUHHO-
CIIE/ICTBEHHBIE CBSI3W M JUISl JIOKA3aTEJIbCTBA CBOUX YTBEPIKICHHIA,
3a[1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHHUS aKTyaIu3upoBaTh 337134y,
BBIJIBUTATh TUIIOTE3Y €€ PELICHUsI, HAXOAUTh APTyMEHTHI;

- aHAJTM3UPOBATh TONYYCHHBIC B XOJE PEUICHHS 3aJa4dd Pe3yNbTaThl,
KPUTHUYECKH  OIIEHMBAaTh HMX  JIOCTOBEPHOCTh,  MPOrHO3MPOBATH
W3MEHEHHE B HOBBIX YCIOBUSIX; JaBaTh OLEHKY HOBBIM CHTYAIUSIM,
OLICHUBATh PUOOPETEHHBIHN OIBIT;

YHUBCPCAJIbHBIMHU y‘le6HBIMI/I IIO3HAaBaTCIbHBIMHU

PaBHOYCKOPEHHOE MPSAMOJNHMHCHHOE JBIDKEHHWE, CBOOOJHOE TaJeHWe Ted,
JIBIDKCHUE TI0 OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBUE TeJ, KoiebaTelnbHOe
IBIDKCHUE, PE30HAHC, BOJHOBOE JBIDKCHHE; TUPQPY3us, OpOYHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH W TBEPIBIX Tell, U3MEHEHUE 00beMa Tell TpU
HarpeBaHUU (OXJIAXK/ICHHH), TEIUIOBOS PaBHOBECHE, MCIApEHHE, KOHICHCAIIWS,
TUTABJICHUE, KPUCTAJUIM3alus, KHUIICHHE, BIJIAXKHOCTh BO3MIyXa, CBS3b CpEIHEH
KHHETHYCCKOH DJHEPTHHM TEIUIOBOTO JIBMXKCHHS MOJICKYJI C  aOCONIOTHOU
TEMIICPaTypOi, TIOBBIICHUE NABJICHUS ra3a MPH ero HarpeBaHUH B 3aKPBHITOM
cocynle, CBSA3b MEKIYy MapaMeTpaMH COCTOSHHS Ta3a B H30IpOIECccax;
JJICKTPH3AIHsS TEJ, B3aUMOJICHCTBUE 3aps/I0B, HATPEBAHUE MTPOBOTHUKA C TOKOM,
B3aMMOJICHICTBAE  MArHWTOB, 3JICKTPOMArHWTHAas  WHIYKIWS, JEHCTBUE
MAarHATHOTO TIONSI Ha TMPOBOJHHUK C TOKOM U JBIDKYIIMHACS 3aps,
AJICKTPOMATrHUTHBIC KOJICOAHHMS W BOJHBI, MPSIMOJIUHEHHOE pPACIpPOCTPAaHCHUE
CBETa, OTPAXKCHUE, TPEIIOMIICHHE, UHTEep(epeHIINsA, TU(PAKIUI U MOIIPU3AITUSL
CBeTa, mucriepcus cBera; (horodekTpuueckuii 3(Qekt, CBETOBOE IaBIICHHE,
BO3HHKHOBEHHE JIMHEHYATOr0 CIEKTpa aToMa BOJOPONA, CCTCCTBCHHAS W
I/ICKyCCTBCHHaﬂ pa]lHOﬁKTHBHOCTL;

I[IP6 3. BnmageHue OCHOBOIOJATAIOUIMMHA  (U3HUCCKHUMH TOHATHAMU |
BEJIMUMHAMH, XapaKTepH3YIOIIUMH (QHU3MYEeCKHe TMpoIecchl (CBS3aHHBIMU C
MEXAaHUYCCKUM JABHXXCHHUEM, B3aHMO}leﬁCTBHeM TCI, MEXaHUYECCKUMU
KOH663HI/I${MI/I N BOJIHAMH, aTOMHO-MOHeKyﬂHpHBIM CTpOGHI/IeM BCIICCTBA,
TEIUIOBBIMU  TIPOLIECCAMH;  DIEKTPUYECKUM M MArHUTHBIM  IIOJISIMH,
AJIEKTPUYECKAM TOKOM, 3JIEKTPOMATHUTHBIMH KOJEOAHUSMH UM BOJHAMM;
ONTHYECKUMH SIBJICHHSMH; KBAHTOBBIMH SIBJICHUSIMHU, CTPOCHHEM aroMa u
aTOMHOI'O  sjpa, PaJMOaKTHBHOCTHbIO); BIIQJICHHE OCHOBOIOJATAIOIMMU
ACTPOHOMHMYECKUMH TOHATHUSIMH, MO3BOJISIOIIMMH XapaKTepU30BaTh MPOLECCHI,
MPOUCXOJIIIIE Ha 3B€3/1aX, B 3B€3/THBIX CHCTEMaX, B MEXIaJaKTHUECKOI cpeJie;
JIBIDKEHHE HEOECHBIX TEl, DBOJIOIMIO 3Be3/ U BeelleHHOi;

I[IP6 4. BrageHne 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOpUsIMHU (3aKOH
BceMupHoro tsarorenus, I, II m III 3akonHel HploTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTHH, 3aKOH COXPAaHEHHSI IMITYIIbCA, TIPUHIIMIT CYNEPIIO3UIIHN
CHJI, IPUHIIUII PABHOMPABHOCTU MHEPIIMAIBHBIX CHCTEM OTCYETa; MOJEKYISIPHO-
KMHETHYECKYIO0 TCOPUIO CTPOCHHMS BEIIECTBA, Ia30BbIE 3aKOHBI, MEPBBIHA 3aKOH
TEpPMOJIMHAMHUKH; 3aKOH COXPAHEHHsS JIEKTPUYECKOro 3apsaa, 3akoH Kysona,
3akoH OMa aJs yyactka Iemnu, 3akoH OMa JuTst TTOJTHOW SIIEKTPHUUYECKOH IeTH,
3akoH Jlxoyns - JleHma, 3aKOH JJIGKTPOMarHUTHOM WHAYKLHH, 3aKOH
COXpaHEHHsI SHEPTHH, 3aKOH MPSIMOIMHEHHOrO PaclpOCTPAHEHUS! CBETA, 3aKOH
OTpa)XKECHHsI CBETa, 3aKOH IPEIOMIICHUS CBETA; 3aKOH COXPAHEHHs JHEPIHH,
3aKOH COXPAHECHUS UMITYJIbCa, 3aKOH COXPAHEHHUS HIEKTPHUUECKOr0 3apsi/a, 3aKOH
COXpaHEHHsT MAacCOBOIO 4HMCIA, IMOCTYNIaThl bopa, 3aKoH paJuoaKTHBHOIO
pacrmaja); yBepeHHOE UCIIOJIb30BaHHE 3aKOHOB U 3aKOHOMEPHOCTEH MPH aHAIN3e
(u3nuecKUX SBJICHHUI U MPOILIECCOB.

IIP6 5. yMeHHe yYUTHIBaTh TPAHWIBI MIPUMEHEHUS M3yYCHHBIX (PH3MUECKUX
MoJIeiiell: MaTepHabHasl TOYKA, MHEePIMANbHAs CHCTEMa OTCYETa, MJCaIbHBIN
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- pa3pa6aTLIBan, IUIaH pelICHUA HpO6J’I€MLI C YUCTOM aHalin3a
HUMCIOIIUXCS MATCPpUAJIbHBIX W HEMATCPHUAJIBHBIX PECYPCOB; CTABUTH
Hp06J'ICMLI " 3a1a4¥, JOIYCKAOIUEC aJIbTCPHATUBHBIC PCIICHUS.

ra3; MOJENW CTPOCHUS Ta30B, JKWUAKOCTEH W TBEPABIX TeJd, TOYECUHBIN
JJIEKTPUUECKHUI 3apsill, siAepHasi MO/IENIb aToMa, HyKJIOHHAs MOJENIb aTOMHOI'O
sqpa TpH PelIeHnH (pU3NIecKux 3a1ad;

[1P6 6. BianeHre OCHOBHBIMU METOAaMH HAy9IHOTO TIO3HAHUSI, UCTIONB3YeMbIMU
B (pM3HKe: POBOJUTH NPSMBbIE M KOCBEHHBbIE U3MEPEHUS (PM3UUECKUX BEITHYHH,
BBIOHMpasi ONTHMANBHBIN CIIOCO0 M3MEPEHHUS. W HCIIOb3ysl M3BECTHBIE METOBI
OLIEHKH TOTPEIIHOCTEHl M3MEpeHH, POBOJNTH HCCIETOBaHUE 3aBHCHMOCTEH
(u3MUeCKUX BEIMYMH C WCHOJIB30BAHUEM IMPSMBIX H3MEPEHHH, OOBSCHATH
MIOJTyYeHHBIE PE3YIIbTATHI, UCTIONB3Ysl (PU3NUECKIe TEOPHH, 3aKOHBI U TIOHATHS, U
JleNlaTh BBIBOJBI; COOJIIOAATh IpaBmiia Oe30MacHOro Tpyaa IpH MPOBEACHHU
UCCIEeIOBaHUH B paMKaX y4eOHOr0 SKCIIEpUMEHTa U y4eOHO-UCCIIe0BATEIbCKON
JIEATENIbHOCTU C HCIOJB30BaHUEM LM(PPOBBIX H3MEPHUTENBHBIX YCTPOWCTB U
nabopaTopHOro 000pyJ0BaHHs; CHOPMUPOBAHHOCTH TPEJICTABICHUN O METOIaX
MOJYYSHHS] HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;

I[IP6 7. CdopMupoBaHHOCT, yMEHHS pEIIaTh pPacyeTHBIC 3aJa4dl C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI

W TPHHIMIIBI; Ha OCHOBE aHalW3a YCJIOBUS 3a/laud BBIOMpATh (DU3UUECKYIO
MOACIb, BBIACIATH q)I/ISI/I‘IeCKI/IC BCJIIMYUHBI U q)OpMyJ'IbI, HCO6XOJII/IMLIC JJIA €€
peuicHus, TPOBOAUTD PACY€ThI U OEHHUBATL PEAJIbHOCTD ITOJTYUCHHOI'O 3HAUCHUS
q)HSH‘IeCKOﬁ BCJIMYMHBI, p€IIaTh KAYE€CTBECHHBIC 3a/1a4U, BbICTpanBas JJOIrM4€CKU
HEMPOTHBOPEUYHBYIO 1IETIOYKY PACCY)KJCHUI C OMOPON Ha W3Yy4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUUECKUE ABJICHUS;

ITP6 8. CdopMupoBaHHOCTH yMEHHS IPUMEHATH IIONy4EeHHbIE 3HAHUS I
OOBSICHEHUs! YCIIOBUM NPOTEKaHUs (PU3MUECKHX SBICHUH B IPUPOIE

U A7 NPUHSATHS TPAKTUYECKUX PEUICHHH B IIOBCEAHCBHOM JKM3HM IS
obecrieueHnsi 0E30MAaCHOCTH MpPU OOpallleHHHd C OBITOBBIMH IpUOOpaMH U
TEeXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3J0pPOBbS M COOIIOACHHS HOPM
9KOJIOTHYECKOT 0 ITOBENICHNUS B OKPY)KAIOIEeH cpelie; MOHMMaHue He00X0JUMOCTH
MPUMEHEHUS TOCTHKEHUIH (U3UKH U TEXHOJIOTUI

JUISL paIiMOHAJIHOTO MPUPOJIONIOIb30BaHNU,

I[TP6 9. CdopMHPOBAaHHOCTh COOCTBEHHOW IO3UIMHM IO OTHOIICHUIO K
¢usnueckoil MHPOPMAIMH, MONY4aeMOM M3 Pa3HBIX HCTOUYHUKOB, YMEHHH
UCIIONB30BaTh LHU(PPOBBIE TEXHONOTMH JUIA TIOWCKA, CTPYKTypHPOBAaHUS,
MHTEpIpEeTallil W  TPEACTaBICHHA y4eOHOH M HAyJHO-TOMYJISPHOU
uHpopManMy; pa3BUTHE YMEHHH KPUTHUYECKOTO aHAIM3a IOTy4aeMOi
HHpOpMaLNH;

I1P6 10. OBnanenne ymMeHUsAME pabOTaTh B TPYIIIE C BBHIIOIHEHHEM Pa3IHIHBIX
COIIMAIBHBIX POJIEH, MIIAaHUPOBATh PaOOTy TPy, PAIIMOHAIEHO PACTIPEACTATh
JIeATENPHOCTh B HECTAHIAPTHBIX CHTYAIWAX, aJeKBATHO OLECHMBATH BKJIAJ
Ka)KJIOTO W3 YJaCTHUKOB I'PYMIIBI B PEHICHHE PACCMAaTPUBAEMOH MTPOOIEMBI.

MK 3.4.
Pa3pabaTsiBaTh
TEXHOJIOTHYECKYIO
JIOKYMEHTAIIHIO 110

JInqHOCTHBIE pPE3yNbTAaThl JOIKHBI OTpPaXKaTh B YaCTH LEHHOCTH
HAy4IHOT'O TIO3HAHUSL:
- TOTOBHOCTbH K TPYZy, OCO3HaHHE IEHHOCTH MacTepCTBa, TPyAOIo0ue;

IIP6 1. CdopMHpOBaHHOCTh TPENCTABICHHA O PONH W MecTe (GU3IUKUA U
ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHHE MHpa, O CHCTEMOOOpa3yromIe
ponmn GU3MKH B Pa3BUTHH ECTECTBEHHBIX HAYK, TEXHHKH W COBPEMEHHBIX
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H3TOTOBJICHUIO
neranen
CHEUATLHOTO
00opymoBaHUS U
cHCTEM

- TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTWYECKOH U
COIMAIbHOW  HAIpaBJIEHHOCTH,  CIOCOOHOCTh  WHHUIUHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIILHO BHIMOIHATH TaKyIO AESTEIBHOCTD;

- HHTEpEC K Pa3IMYHBIM cepaM npodecCHOHATBLHON A TEIHHOCTH;
-OBJIaICBaHHE HABBIKAMH y4€OHO-HCCIIEJ0BATENbCKOM, IPOSKTHON

Y COLMAIILHOM JIeITeIbHOCTH.

MeranpenMeTHbIe pe3yJIbTaThl JOKHBI OTPAXKaTh:
OBnaseHne  yHHMBEPCAIBHBIMH  Y4€OHBIMHU
JEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE ICUCTBU:
CaMOCTOSITETIbHO (DOPMYIIMPOBATH M aKTyaJIM3UPOBaTh IMPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATh CYIIECTBEHHBIH
NpU3HAK WIM OCHOBAaHWS JUIsd CpaBHEHHs, KiIacCUpUKALUK U
0000ICHNS; ONpEeNsITh HEedH NeTeNbHOCTH, 3a/1aBaTh apaMeTpbl ’
KPUTEPHUH WX  JOCTIDKEHHWS;  BBIABIATH  3aKOHOMEPHOCTH U
MpOTHUBOPEYHA B paCCMATPUBACMBIX SABJICHUAX; BHOCUTH KOPPECKTHUBEI B
JACATCIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTATOB OCIIAM,
OLCHUBATH PUCKHU HOCJ'IC)]CTBI/Iﬁ JCATCIbHOCTH, Ppa3BUBATh KPCaTUBHOC
MBIIIICHHE TPH PENICHUH )KU3HEHHBIX IPOOIIEM;

0) 0a30BbIC UCCIICIOBATEIBCKUC ACHCTBYS:

- BJIaJeTh HaBbIKAMHM Y4eOHO-HMCCIIEIOBATENILCKON W MPOSKTHOM
JeATENbHOCTH, HaBBIKAaMHU Pa3pelieHus Ipoodiem;

- BBUIBIIITH NPUYUHHO-CICACTBEHHBIE CBSI3M M  aKTyaJIM3HPOBATh
3aJiady, BBIIBUIaTh TUIIOTE3Y €€ PELICHHs, HaXOJUTh apryMEHTbI AT
JIOKa3aTeNbCTBA CBOUX YTBEP)KICHUI, 3a/1aBaTh apaMeTpbl U KPUTEPHU
pelIeHus;

- aHAJIU3MPOBAaTh IONYUEHHbIE B XOJE PEIICHHUS 3aJadM pPe3yNIbTaThl,
KPUTHYECKH  OLIEHMBAaTh MX  JIOCTOBEPHOCTb, IPOTHO3MPOBATH
HU3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO U MIPAKTHUYECKYIO YaCTH
KHU3HEACATEIBHOCTH;

- YMETb UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00acTell;

- BBIIBUTaTh HOBBIE HJIEW, IPEAJTaraTb OPHIMHAJIBHBIE IMOAXOIBI U
pelIeHus;

- TpPOSIBIATH CHOCOOHOCTh MX HCIIONIb30BAaHMS B INO3HABATEIBHOW U
COLIMAJIbHOW MTPAKTHKE;

-TIPOSIBIIAITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY HOHCKY
METOJIOB DEIICHMS TNPAKTUYECKHX 3a]ad, NPHMEHEHUIO Pa3IMIHBIX
METO/I0B MO3HAHNS,;

- CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4X B 00pa30BaTEIBHOM
JEATETPHOCTH W JKU3HEHHBIX CHTYallWsX; BBIABIATh IPUYNHHO-
CIICICTBEHHbIE CBSI3M M IS JIOKA3aTEIbCTBA CBOMX YTBEPXKICHHM,

IIO3HAaBaTCIbHBIMU

TEXHOJIOT U, O BKJIaJIe POCCHHCKUX U 3apyOCKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HAayKH{; TOHUMaHue (GU3MIECKON CYIITHOCTH HAOIOTaeMBIX SBICHUH MUKPOMHUPA,
MakKpoMUpa W MeraMupa; MMOHUMaHHWE POIH aCTPOHOMHH B IPAKTUICCKOM
JIESITETPHOCTH YEIOBEKa M JallbHEHUIIIEM HAYIHO-TEXHUYECKOM Pa3BUTHH, POIH
¢u3ukn B (QopMupoBaHMU Kpyroopa ¥ (PYHKIIMOHATHHOH TPaMOTHOCTH
YEITOBEKA IS PEIICHUS PAKTHUCCKUX 33]1aY;

IIP6 2. CdopMHpPOBaHHOCTE YMEHHWI paclo3HaBaTh (U3MYECKHUE SBICHUS
(Tportecchl) U OOBSICHATh UX HAa OCHOBE M3yYCHHBIX 3aKOHOB: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSAMOJMHCHHOE JBIDKCHHE, CBOOOJHOE TaJeHHe Ted,
JIBIDKCHUE TI0 OKPY)KHOCTH, WHEPIIHS, B3aUMOJICHCTBUE TeJ, KolebaTelnbHOE
JIBIDKCHUE, PE30HAHC, BOJHOBOE JBIDKCHUE; TUPQY3us, OpOYHOBCKOE
JIBIDKCHHUE, CTPOCHUE JKUIAKOCTSH M TBEPIBIX TeNl, U3MECHEHUE 00beMa Tell MpU
HarpeBaHUU (OXJIAXKICHHH), TEIUIOBOC PaBHOBECHE, MCIApEHHE, KOHICHCAIIWS,
TUTABJICHUE, KPUCTAJUIM3alus, KHUIICHHE, BJIAXXHOCTh BO3MyXa, CBS3b CpEIHEH
KUHETHYCCKONH DJHEPrHHM TEIUIOBOTO JIBM)KCHHS MOJICKYJI C aOCONIOTHOU
TEMIIEPATYpOH, MOBBILLIEHUE JABJICHMs ra3a IPU €r0 HarpEBaHUU B 3aKPBITOM
cocylle, CBS3b MEXKIy IapaMeTpaMH COCTOSHHS Ta3a B H30IpOIEccax;
AJIEKTPU3ALIKSA T, B3AUMOACHCTBHE 3apsII0B, HArPEBAHUE MIPOBOIHUKA C TOKOM,
BSaHMOHCﬁCTBHC MAarHuToOB, QJICKTpOMAarHuTHas I/IH)]yKL[I/ISI, )ICI‘/IICTBI/Ie
MArHuTHOroO I10Jid Ha TPOBOJHHUK C TOKOM u llBH)KyIJ.IHﬁCH 3apn,
AJIEKTPOMArHUTHBIE KOJeOaHUS U BOJHBI, MPSIMOIUHENHHOE pacIpoCTpaHEHHE
CBeTa, OTpakeHHe, TpesoMileHne, naTepdepeHius, qudpakuus ¥ HoIspru3aIys
CBeTa, IUCIepcHsi CBeTa; (POTOIIEKTPUYECKHH I(PQeKT, CBETOBOE JaBJICHHE,
BO3HHKHOBEHHE JMHEWYATOr0 CIEKTpa aToMa BOJOPONAA, €CTECTBEHHAs H
HCKYCCTBEHHAsl PaIHOaKTHBHOCTE;

[IP6 3. BiageHue ocHOBOINONAralOIUMUA (PU3NUECKUMHU TOHATUSIMU U
BEJIMUMHAMH, XapaKTepH3YIOIIUMH (HU3MYECKHe TMpolecchl (CBS3aHHBIMU C
MEXaHHYECKUM  JBIDKEHHEM, B3aUMOACHCTBHEM  Tel, MEXaHHYEeCKUMHU
KONeOaHWSIMH W BOJIHAMH;, aTOMHO-MOJIEKYJISIDHBIM CTPOCHHEM BEIIECTBa,
TEIUIOBBIMU  TPOIIECCAMM;  JJEKTPUYECKAM W MArHUTHBIM  TOJISIMH,
JJNIEKTPUYECKMM TOKOM, O3JIEKTPOMATHUTHBIMU KONeOaHHSIMH W  BOIHAMU;
ONTUYECKUMH SIBICHUSIMM; KBAHTOBBHIMH SIBICHHSIMH, CTPOCHHEM aToMa U
aTOMHOTO  SiIpa, pPagOaKTHBHOCTBIO); BIAJCHWE OCHOBOIIOJATAFOIIIMH
ACTPOHOMHYECKUMHU TOHITHAMH, TTO3BOJISIOMIMMHU XapaKTEPU30BaTh MPOIECCHI,
TIPOMCXOIAIINE Ha 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAJIAKTHYECKON Cpeie;
JIBIDKCHME HEOCCHBIX Tell, SBOJIIOLMIO 3Be3]1 U BeeneHHoil;

IIP6 4. Bnagenme 3aKOHOMEPHOCTSAMH, 3aKOHAMH W TEOPHUSAMH (3aKOH
BceMupHoro tsarorenus, I, II m III 3akoHel HploTOHa, 3aKOH COXpaHEHUS
MEXaHUIECKOW YHEPTHH, 3aKOH COXPAHEHHUS HMITYIhCa, TIPUHIINAT CYTIEPIIO3UIIIH
CHJI, IPUHIIAT PAaBHOIIPABHOCTH HHEPITHABHBIX CHCTEM OTCUETA; MOJIEKYISPHO-
KHHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, TA30BBIC 3aKOHBI, MEPBEIA 3aKOH
TEPMOIMHAMIKI, 3aKOH COXPAaHEHHs SJIEKTPHUYECKOro 3apsma, 3axoH KymoHa,
3akoH Oma ays ydacTka Ienu, 3akoH OMa ISl TIONHOW AIEKTPHYECKON IEeIH,
3akoH JIxoyns - JleHuna, 3akoH 53JEKTPOMAarHMTHOM MHAYKLUMH, 3aKOH
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3a/1aBaTh IMapaMeTphl U KPUTEPHUU PEIICHUS aKTyaJIH3WpoBaTh 3a/1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PELIeHUs], HAXOAUTh apTryMEHTHI;

- aHAJM3MPOBATh IOJyYEHHBIE B XOJE PEHICHHS 3aJa4M Pe3yNIbTaThl,
KPUTHYECKH  OLIEHWBAaTh HX  JIOCTOBEPHOCTh, IPOTHO3HMPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX; JaBaTh OLEHKY HOBBIM CHTYalLlUsIM,
OLIEHUBAaTh NPUOOPETEHHBIHN OIBIT;

- pa3zpabarelBaTh IUIAaH peUIeHHS IPOOJEMBI C YYETOM aHajK3a
HMMEIOLINXCSl MaTepHaJbHBIX U HEMAaTEepUAIBHBIX PECYpPCOB; CTaBHTh
poOJIEeMBI U 3aJ1a4H, TOMYCKAIOIHE albTePHATHBHBIE PELICHUS.

COXpaHEHHs SHEPTHH, 3aKOH MPSIMOIUHEHHOrO PACIPOCTPAHCHHUS CBETa, 3aKOH
OTPaKCHHS CBETA, 3aKOH MNPEJOMJICHHS CBETa; 3aKOH COXPAHCHHS JHEPTHH,
3aKOH COXPaHEHUS NMITYJIbCa, 3aKOH COXPAHEHHMSI HJIEKTPHUYECKOT 0 3apsi/a, 3aKOH
COXpaHEHHs MacCOBOrO 4YHCNa, MOCTYNaThl bopa, 3aKOH paaroaKTHBHOTO
pacraza); yBepeHHOE UCTIONIb30BaHHE 3aKOHOB 1 3aKOHOMEPHOCTEW IPH aHAJIN3e
(U3HYECKHX SBJICHUI 1 TIPOIIECCOB.

[TIP6 5. yMmeHHe y4HUTHIBATH TPAHHIBI MPUMEHEHUS U3YYCHHBIX (PU3UUECKUX
MojieNeil: MaTepHaibHas TOYKa, MHEepIMaNbHas CHCTEMa OTCYEeTa, MICalbHBIN
ra3; MOJICNM CTPOCHHUS Ta30B, JKUIKOCTEH M TBEPIAbIX TEJ, TOYCUHBIN
JJIEKTPUYUECKHUN 3apsill, siAepHasi MO/IENIb aToMa, HyKJIOHHAash MOJENb aTOMHOI'O
S7pa IPH PEIIeHHH (PU3NYSCKUX 3a/1ay;

ITP6 6. BriageHre OCHOBHBIMH METO/IaMH HAyYHOT'O MO3HAHUSI, UCTIONB3YEMbIMU
B (hu3MKe: MPOBOAUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PM3MIECKUX BEIHYHH,
BBIOMpAsi ONMTUMAJIBHBIN CIOCOO M3MEPEHUsT U UCIIONb3YS HU3BECTHBIC METOJIbI
OLIEHKH TOTPEIIHOCTEl M3MEpeHHH, TPOBOJANTH HCCIIEIOBAHUE 3aBHCHMOCTEH
q)HSPI‘{CCKI/IX BCJIMYMH C HCIOJIb30BAHUEM IIPAMBIX H3MepeHHﬁ, 06135[CH5[TB
MOJTy4eHHBIE PE3YJIbTAThI, HCIIONb3Ysl (PU3NUECKUE TEOPHH, 3aKOHBI U TIOHSTHS, U
JlenaTh BBIBOJbI; COOJIIOATh IMpaBmiia 0e30MacHOro Tpyaa HpH MPOBEACHHU
UCCIEIOBaHUH B paMKaX y4eOHOr0 SKCIIEPUMEHTA U y4eOHO-UCCIIe0BATEIbCKON
JIEATENIbHOCTU C KCIOJB30BaHUEM HM(POBBIX U3MEPHUTENBHBIX YCTPOWCTB U
nabopaTopHOro 000py0BaHUs; CHOPMUPOBAHHOCTh MPEICTABICHUI O METOIaX
HOJTy4eHHs HAy9IHBIX aCTPOHOMHUYECKHX 3HAHUM;

I[TP6 7. CdhopMHUPOBaHHOCTh YMEHUsI pEIIaTh pPAcHETHbIC 3aJaud C SIBHO
3a/laHHOM (PU3NYECKON MOJEIIbIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI

U IPUHIMIIBI; HA OCHOBE aHalW3a YCIOBUS 3aJadyd BBIOMPaTh (DH3HYECKYIO
MOJIeNb, BBIAETATh (PU3MUYECKHE BENUYUHBI U (OPMYIbI, HEOOXOAUMBIE I ee
PEIIeHu S, TPOBOIUTH PACUYEThI U OLICHUBATh PEaTbHOCTD MTOIYYCHHOT O 3HAYCHHS
(M3HYeCcKOll BETMYMHBI, peIlaTh KayeCTBEHHBIE 3a1a4H, BBICTPANBasi JIOTHYECKH
HENPOTHBOPEUMBYIO IIETIOYKY PACCYXKASHUH ¢ ONOpOH Ha U3y4eHHBIC 3aKOHHI,
3aKOHOMEPHOCTHU M (PU3HUYECKUE ABIICHUS;

ITP6 8. CdopMupoBaHHOCTH yMEHHS INPUMEHATH IIONy4EHHBIC 3HAHUS IS
OOBSICHEHUs YCIIOBUI POTEKaHUs (GU3MUECKHX SBICHUH B IPUPOIE

U Ui TPHHATHA TPAKTHYECKUX PEIIeHHH B TOBCEIHEBHOM KM3HH I
obecriedeHnss 0€30MACHOCTH TpU OOpamieHuH C OBITOBBIMH TNPHOOPAMH H
TEXHUYECKUMH YCTPOICTBAMH, COXpaHEHHs 3J0POBBS M COOJIOJIEHHS HOPM
9KOJIOTHYECKOT 0 ITOBENICHNUS B OKPY)KAIOILEH cpelie; MOHMMaHNue He00X0IUMOCTH
MPUMEHEHUS JTOCTIKCHUN (PH3UKH U TEXHOIOTHIA

IUISL PALlIOHAIIBHOTO IPHUPOIOIIOIb30BaHMS;

IIP6 9. CdopmupoBaHHOCTE COOCTBEHHOH TMO3HMIIMM MO OTHOIICHUIO K
(usmgeckot MHPOpPMANWH, TOIXyYaeMOW W3 pa3HBIX HCTOYHUKOB, YMEHHH
UCIIONB30BaTh IM(PPOBBIE TEXHOJIOTMH JUIA TOHMCKA, CTPYKTYpHPOBaHHMS,
MHTECPIPETAllMd W TPEACTABICHUS  Y4eOHOH M HayYHO-TIOMYJISIPHON
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nHopmManmy; pasBUTHE YMEHHH KPUTHYECKOTO AaHAIW3a IOJydaeMOH
nHpopmanuy;

[1P6 10. OBnanenue yMeHHsIME paboTaTh B TPYIINE C BHITOJTHEHHUEM Pa3IMUHBIX
COIMAJIBHBIX POJIEH, IUTAHUPOBATH PadOTy TPy, PAlIMOHAIEHO PACTIPEAETIATh
JIeATEIFHOCTh B HECTAHNIAPTHBIX CHUTYalWsX, aJeKBaTHO OLEHMUBATH BKJIAJ
Ka)XJIOTO U3 YYaCTHUKOB I'PYMIIBI B PENIEHHE paccMaTpUBaeMOi PoOIeMBl.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIbHOM JUCITATIINHBI « PU3UKA»

2.1. O0beM AV CUMILIHHBI U BUABI Y4eOHOH padoThl

Bua yueOHoii padoThI Obbem B yacax
O0beM 00pazoBaTeIbHON MPOrpaMMbl JUCIHUNJIHHBI 180
B T.4.
OcHoBHOE cojiep:KaHne 96
BT. 4.:
TEOPETHYECKOE 00yUeHUE 66
MPAKTUYECKUE 3aHATHUS 6
J1a00paTOPHBIC 3aHATHS 18
Kontponbhas pabora 6
IpodeccnoHaNbLHO-OPHEHTHPOBAHHOE COIEPKAHME 32
BT. 4.:
TEOPETHYECKOE 00yUEHHE 18
MIPAaKTHYECKUEC 3aHITH 14
CamocTosiTeJibHasi padoTa 38
KoucyabTanmun 4
Ipome:xyrounas arrecraunusi (1uddepeHIMPOBaHHBIN 3a4eT) 2
IIpome:xxyTouHas arTecTanus (IK3aMeH) 8




2.2. TemaTn4eckuii IJIaH u coxep:xkanue ydeonoii pucuuniaunsl OY /113 «@uznka»

HaumeHnoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepnaJia, JJabopaTopHbie paGoThl M NPAKTHYECKUE 3aHATHS, CAMOCTOSATeIbHAS
padota o0y4yaImuXxcs, MHAMBUAYAJIBLHBIN MPOEKT (eciu npedycmompeno)

Oo0bem
4acoB

DopMHupyeMbIe
KOMIIeTeHIIUH

1

2

4

Pa3gen 1. @u3nka M METOABI HAYYHOTO MO3HAHUS

Tema 1.1
BBenenne

Conep:xanue yueOHOr0 MaTepHaJia;

1

®duzuka — HayKa 0 pupoe

®duszrka - HayKa 0 npuponae. HaydHble MeTONbI MO3HAHUS OKpYXKarolero Mupa. Poib skcreprMeHnTa U TEOpUH B
TpOIIeCCe TTO3HAHUS MPUPOIBI. DKCIIEpUMEHT B (hru3mke. MonenupoBaHue (GU3UICCKUX SBJICHHA M MPOIIECCOB.
Hayunbie rumoressl. @u3nveckue 3aKOHBI ¥ TCOPUH. | paHHIIBI TPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. [TpuHImIT
cooTBeTcTBU. Poib U MecTo 3Ky B (HOPMUPOBAHUU COBPEMEHHON HAYYHOH KapPTHHBI MHPA, B TIPAKTHYCCKON
JIeITEILHOCTHU JIIOACH.

OK 03
OK 05

CamocTosiTesibHasi padoTa odyuaromerocst Nel:

| HpO‘II/ITaTB TCKCT yqe6HI/n<a, 3aIlI0JTHUTH Ta6n1/my, PCHIMTh 3aaa491

Paznen 2. Mexanuka

27

Tema 2.1
Kunematuka

Coaep:xaHue y4eGHOro MaTepuaJja:

2

Mexanunveckoe TBHKEHHE

Mexannueckoe nBrkeHHEe. OTHOCHUTEIBLHOCTh MEXaHHUUECKOro mBkeHus. CucTemMa otrcuera. TpaeKkTopws.
[Tepemerienne, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUalibHOW TOUKH, HX
IPOEKIMY Ha OCH CHCTeMBbl KoopauHatT. Ciio)keHHe NepeMeleHH U CII0KEHHE CKOPOCTEH.

CamocTosiTeJIbHAsi padoTa o0yuaromerocs Ne2:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpagos, BHIIOIHUTH TECTHL

3

PaBHOMepHOe U PABHOYCKOPEHHOE HpﬂMOJ’lHHeﬁHOQ JABHIKCHUC

PaBHOMepHOE M PaBHOYCKOPEHHOE IMPSAMOJIMHEHHOE IBWXeHHe. ['paduku 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH,
YCKOpEHHUs, IIyTH U TIEepPEeMEIIeHUs] MaTepualibHOi TOYKM OT BpeMmeHH. CBoOOAHOE majeHue. Y CKOpEeHUE
CBOOOIHOI0 HaACHHUS.

CamocTosiTesibHasi padoTa odydaromerocs Ne3:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpagos, BHIIOIHUTH TECTHL

4

KpuponuHneiinoe ABM:KeHHE
KpuBonuneiinoe nBmwkeHue. J[BmwkeHHe MaTepHaIbHON TOYKH MO OKPYKHOCTH C TIOCTOSHHOH IO MOZYIIO
CKOpOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHass CKopocTh. Ilepwonm m dactora obpamenus. LleHTpocTpeMuTensHOe

yckopeHne. TexHH4IecKre yCTPOICTBA U MPAKTUIECKOe IPUMEHEHHE: CITUOMETD, ABIKEHHUE CHAPSI0B, IIEITHBIE U
pEMEHHBIE EpEJAUH.

CamocrosiTeJibHasi padoTa o0yuaromerocsi Ne4:

| ITpounTaTh TEKCT YueGHUKA, OTBETHTh HA BOIIPOCHI APArpadoB, BEIIONTHUTE TECT.

Tema 2.2
Jnnamuka

Conep:kaHue yu4eGHOro MaTepuaJa:

5

3akonbl HeloTOHA. 3aK0H BceMUPHOro Tarorenns. Cuiia TsxKecTH

IIpunuun otHocurensHocTy "anunes. [lepsriii 3akoH HetoToHa. MHepumanbHble cucTeMbl oTcuera. Macca tena.
Cuna. [Tpuanun cyneprosunuu cvit. Bropoii 3akoH HeloToHa 1715 MaTepraIbHON TOUKH B MHEPIIHAIHHOM CHCTeMe
orcueta (MCO). Tperuit 3akoH HproTOHa Isi MaTepHaNBHBIX TOYEK. 3aKOH BCeMHUpHOro TsroreHus. Cra
TsKecTH. IlepBast kocMuueckasi ckopoctb. Bec Tena.

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
IK 1.5
K 2.3
K 3.4
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CamocTosiTesibHasi padoTa odyuaromerocs Ne5:

HpoanaT}, TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIPOCHI Haparpa(bOB, BBITTIOJIHUTH TCCTHI.

6

Cuasl ynpyroctu. Cuiibl TpeHust
Cuna ynpyroctu. 3akoH ['yka. Tpenume. Bunmsl Tpenust (mokos, ckombxenus, kadeHus). Cmina tpenms. Cyxoe

TpeHne. Cuia TpeHUs! CKOJNBXEHUs] U cuiia TpeHus nokos. Koaddumment tpenns. Cuna cOnpoTHBIEHUS TPU
JIBIDKEHHH TeJla B )KUIKOCTH MM Tase.

CamocTosiTeTbHAsE padoTa 00yuamomerocs Ne6:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

7

DJIEMEHTBI CTATHKH

[ocTynarenbHOe M BpalaTeNbHOE JBM)KEHHWE AOCONIOTHO TBEPAOro Tena. MOMEHT CHIIbI OTHOCHTENIBHO OCH
Bpanienus. [1neuo cunbl. YcnoBust papHoBecust TBepaoro tena B MCO.

Tema 2.3
3aKOHBI COXpaHEHUs B
MeXaHHKe

Conep:xanue yueOHOr0 MaTepuaJia;

8

Mexannyeckass padora W MomHocTh. KunHermdeckast 3Heprusi. IloreHnmanabHasi 3Heprus. 3aKoH
COXpAaHEHMS MeXaHNYeCKOoil IJHeprum.

Pabora cumbl. PaboTa cHItbl TSDKECTH M CHITBI YIIPYrocTd. MoIHOCTE cuitbl. KnHeTHueckas SHeprusi MaTepuaibHOU
Touk. Teopema 00 M3MEHEHWH KHMHETHYeCKOW sHepruu. I[loTeHimanbHasi sHeprus. [loTeHuManbHas SHEPrHst
yIpyro aepopMUpOBaHHOM NpyxkuHbI. [loTeHIManbHas 3Heprusi Tejaa BOJM3M ITOBEPXHOCTH 3eMIIM. 3aKoH
COXpaHEHHs MeXaHW4eckoW »dHepruu. [loTeHIMaibHBIlE W HEMOTeHIWalbHble CHIbl. CBs3b  PabOTHI
HETOTEHIINAJIBHBIX CHJI C I3MEHEHHEM MEXaHU4YeCKOW SHEPTUU CUCTEMBI Tell.

CamocTosiTeIbHAsE padoTa 00yuarouerocs Ne7:

[TpounTath TEKCT yueOHHMKA, OTBETUTh Ha BOIIPOCKI Naparpag)oB, BHIOIHUTH TECTHI.

9

HMmnyabce. 3akoH coxpaHeHus: uMIyJibca. [IpuMeHenne 3aK0HOB COXpaHeHHs

Vmnynsc MaTepuanbHON TOUKH (TeNa), CUCTEMbI MaTepUaNbHBIX ToueK. MMIybe CHIIbl U U3MEHEHUE MMITYNbCa
Tena. 3aKOH COXpaHEHHs uUMIyiabca. PeakTuBHOe nBIKeHMe. IIpyMeHeHHE 3aKOHOB COXpaHEHHs. YIpyrue u
HEyNpyrue cTOJIKHOBeHHUs. Mcronb30BaHne 3aKOHOB MEXaHUKU JJIs1 OOBSCHEHUS IBMKCHHS HEOECHBIX TEI U IS
Pa3BUTHUsI KOCMUUECKHUX HCCIIEI0OBAHUMN, IPaHHIIbI IPUMEHUMOCTH KIACCHYECKOH MEXaHUKH.

CamocTosiTesIbHasi padoTa odydaromerocst Ne8:

| TIIpounTaTh TEKCT y4eOHMKA, OTBETHTH HA BONIPOCHI TAparpaoB, BHITIOTHHUTH TECTHI.

IIpakTHYecKHe, J1a00PATOPHbIE 3aHATHSI:

10 | ITP 1 Pemenue 3aa4 1o TeMam pasnena «MexaHuKay 2
11 | TIP 2 TexHuueckue yCTpOMCTBA M NPAKTUUECKOE NPHMEHEHHUE: MOIIINITHUKH, BOJOMET, KOMEp, NMPYKHHHBIN 2
MMUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB U PaKeT.
Pa3znen 3. MoaekyJsipHasi Gu3nka 1 TepMOIHHAMHUKA 29

Tema 3.1
OCHOBBI MOJIEKYIISIPHO -
KUHETUYECKOW TEOPUU

Conep:kaHue yu4eGHOro MaTepuaJa:

12

OcHOBBI MOJIEKYJIIPHO-KHHEeTHYecKoil Teopuu. Temnepatypa

OCHOBHBIE TIOIIOKEHHUS MOJEKYIIPHO-KHHETHUECKOW TEOpHUH M WX ONBITHOE oOocHOBaHWE. BbpoyHOBCKOE
nsikenue. Jnddysus. Xapakrep NBHKEHUS W B3aUMOJCHCTBHS YacTHIl BelllecTBa. MOJENN CTPOCHHS Ia3o0B,
KUIKOCTEH W TBEpIBIX TEN W OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THMX Moxeneid. Macca W pa3mepsl
monekyn. KommaectBo BemectBa. [locTosaHas ABoraapo. TemoBoe paBHOBecHe. Temmeparypa U ee u3MepeHue.
IlIxana remneparyp Lenbcus.

CamocrosiTesibHasi padoTa odyuarommxcsi Ne9:

ITpounTaTh TEKCT yaeOHMKA, OTBETUTH HAa BONPOCHI Maparpados, BHITOIHNUTH TECTHI.

13

HneanbHblii ra3. 'azoBblie 3akonbl. M3onpoueccol

OK 01
OK 02
OK 03
OK 04

OK 05
OK 07
MK 1.2
K 1.5
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Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KWHETHUECKOH TEOpUH HJIEabHOrO Tasa.
AOGcomroTHast TeMIlepaTypa Kak Mepa cpeiHeld KHHETHYECKOH SHEPTUH TETUIOBOr0 JBIKEHUS YacThIl ra3a. [llkama
temneparyp KensBuna. 'a30Bble 3akoHBI. YpaBHeHue MeneneeBa-Knanelipona. 3akon JlanbToHa. M3onponeccst
B WJCAIFHOM ra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe mpencraBieHHe H30MPOLIECCOB:
u30TepMa, U30X0pa, u300apa. TexHHuecKre yCTpOHCTBA M NIPAKTHIECKOe IPUMEHEHHE: TepMOMETp, OapoMeTp.

CamocTosiTesTbHasi padoTa ooyuarommxcst Nel0:

| HpO‘{I/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCT.

IIpakTnuyeckue, 1a00paTOpHbIE 3aAHATHS:

14 | JIP 1 OnniTHas npoBepKa 3aKoHa I eii-JTroccaka.

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Cojnep:xkanue yueOHOr0 MaTepuajia:

15 | BuyTrpennsis 3Heprus. Pagora u Tensionepenaya. Y paBHeHHne TEeIUIOBOro fananca

TepMoanHaMuyeckas cucreMa. BHyTpeHHss1 SHEprusl TepMOJUHAMHYECKONH CUCTEMBI M CITIOCOOBI €€ M3MEHEHHUS.
KonmuectBo Teruiorsl U pabora. BHYTpeHHsIst SHEprusi 0JHOATOMHOTO WACAILHOTO ra3a. Buipl Temnonepenayun:
TEIUIONPOBOJHOCTh, KOHBEKLMS, HM3JIydeHHUE. YJelbHas TEeIUIOEMKOCTh BellecTBa. KOMMUecTBO TEIIOTH NpHU
Teruionepeaaye.

CamocTosiTesibHasi padoTa ody4arommxcst Nell:

[IpoynTaTh TEKCT yueOHHKA, OTBETUTH Ha BONPOCKI Naparpad)oB, BHIOIHUTH TECTHI.

16 | TlepBoe HAYAIO TEPMOAMHAMMKH. ATHA0ATHBIN Mpouecc. Bropoe Hayajio TepMOIHHAMHUKH

IToustnue 00 amumabatHOM mporiecce. IlepBBIf 3aKOH TEPMOMMHAMHKH. IIpHMEHEHHE TMEPBOrO 3aKOHa
TEPMOAMHAMUKH K u3omnporeccam. I'paduueckas uHTEpIpeTamys paboTsl raza. BTopoii 3aK0H TepMOIUHAMUKH.
HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

CamocTosiTe/ibHas padoTa odyyarommxcs Nel2:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpagos, BHIIOIHUTH TECTHL

17 | Tennosble nBurareau. KIIJI tensioBoro apurarens. OxpaHa npupoasl.

[puHnmnel neicTBus TemwIoBbIX MamuH. [IpeoOpa3oBaHust SHEprHM B TEIUIOBHIX MamuHax. Koad¢wuimeHt
MOJIE3HOTO JIeUCTBHUS TeryioBoi MammHbl. [ukin KapHo u ero koadduipeHT nonesHoro aeicTBust. JKOJI0rHuecKie
MIpoGJIeMBbl TEIIOIHEPTreTHKH. TeXHUUECKne yCTpOHCTBAa U MPAKTUIECKOe IPUMEHEHUE: BUTaTellb BHYTPEHHET O
CropaHusi, ObITOBOM XOJOAMIEHHK, KOHIHUIMOHED.

CamocTosiTesIbHasi padoTa ooy4yarommuxcst Nel3:

| IIpounTaTh TEKCT Y4eOHUKA, OTBETHTH HA BOTIPOCHI MAPArpadoB, BHITIONTHUTE TECT.

Tema 3.3

ArperaTHbIE COCTOSHUS
BelecTBa u (a3oBbie
Tepex o/Ibl

Conep:xaHue y4eOHOro MaTepuaJia;

18 | CaoiicTBa nmapa. CBoicTBa KHIKOCTH

[MapoobpazoBanue u koHaeHcanus1. VicnapeHue u kurneHue. AOCOMIOTHAS U OTHOCHUTENbHASI BIAXKHOCTh BO3/IyXa.
Hacebiennsrit nap. YaenbHas TEMIOTa MapooOpa3oBaHMs. 3aBUCHMOCTb TEMIEPATYPbl KUTCHHUS OT JABJICHUS.
[TpuMeHeHne B CHEIHATIbHOCTH.

CamocTosiTejibHasi padoTa odyyarommuxcs Nel4:

| IpounTath TeKCT yueGHHKA, OTBETHTb HA BOIPOCHI AParpad)os, BBIIOTHHT TECTEL.

IIpakTHYecKue, J1aGOpPaTOPHBIE 3AHATHS:

19 | JIP 2 V3MepeHne BIa)XHOCTH BO3IyXa.

K 2.3
K 3.4
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20 | CeoiicTBa TBepAOro Teya

Teepnoe Teno. Kpucramumueckne u amopdHbIe Tena. AHU30TPOIHS CBOWCTB KPUCTAUIOB. JKHIKHE KPUCTAILIHL.
CoBpeMenHble MaTepuanbl. IlmaBneHne u KpHcTayuM3anws. YJenbHas Temwiora IuiasieHus. CyOnumanus.
YpaBHenue TerioBoro Oananca. [lpumeHeHne B CrienuaibHOCTH.

CamocTosiTesibHasi padoTa odyuarommxcst Nel5:

| HpO‘{I/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCT.

IIpakTnyeckue, 1a00paTOpHbIe 3aHATHS:

21 | IP 3 TexHuueckue YCTPOWCTBA M NPAKTHUECKOE INPUMEHEHHE: THUTPOMETP M IICUXPOMETP, KaJIOpUMETP,

TEXHOJIOTMH TIOJTyYEeHHUs] COBPEMEHHBIX MaTepHajIoB, B TOM YHCIIe HAHOMATEpUaloB, 1 HAHOTEXHOJIOTHH. 2
KonTpoabHbie padoThbI:
22 | Kontposnbnas padora Nel 1o pazaeny «MosekyisipHast pU3MKa ¥ TEPMOIMHAMUKAY .
Paznen 4. DaekTponuHaMuKa 53
Tema 4.1 Conep:kaHue y4eGHOr0 MaTepHuaJa: OK 01
DneKTpocTaTHKa 23 | 3akon Kyiona. DiekTpnyeckoe mosie. OK 02
DrekTpu3anys TeNl. DIeKTpUUYecKuil 3apsia. J{Ba BuIa dNeKTpHYECKUX 3apsifoB. [IpOBOTHMKH, TUANEKTPUKU U OK 03
MONTYIPOBOAHUKH. 3aKOH COXPaHEHMs AJIEKTpUYEecKOoro 3apsna. B3aumopeiictBue 3apsinoB. 3axkoH Kymowa.
ToueuHsIi AneKTpUYecKui 3apsan. DiekTpudeckoe mnoine. HampsokeHHOCTh 3nekTpuyeckoro mois. [IpuHumm OK 04
CYNEpIO3UIMU  AJIEKTPUUECKUX TMoied. JIMHMM HampsOKEeHHOCTH 3JeKTpudeckoro mons. PaGora cun OK 05
aneKkTpocTatuyeckoro noss. [lorennuan. Pa3HOCTh MOTEHLIMAIIOB. OK 07
CamocTosiTesibHasi padoTa ooy4yarommuxcst Nel6: [K'1.2
[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpagos, BHIIOIHUTH TECTHL IK L5
24 | IIpoBOAHMKH M AMIJIEKTPHKH. DJIeKTpoeMKocTh. KoHeHcaTophI. TK 2.3
ITpoBOIHUKY U TUAIEKTPUKH B JIEKTPOCTATUIECKOM MoJe. JAUasieKTpruecKas IPOHUIIAEMOCTh. JIEKTPOEMKOCTb. K34
Emununer snextpoemkoctu. Konagencatopsl. CoequHeHHE KOHAECHCATOPOB B OaTapero. DHEprus 3apsyKeHHOTO
KOHJIeHCaTopa. DHeprust aieKTpuyeckoro noss. IIpuMeHeHne B CeyalbHOCTH.
CamocTtosiTejibHast pa6oTa odyyarommuxcs Nel7:
| IpounTaTh TeKCT yueGHHKA, OTBETHTb HA BOPOCHI MAParpad)os, BBIOTHHTh TECTEL.
IIpakTHyeckue, JabopaTopHble 3aHATH:
25 | JIP 3 V3MepeHne 31eKTPOEMKOCTH KOHJICHCaTopa. 2
IIpakTHyeckue, JabopaTopHble 3aHATH:
26 | IIP 4 TexHuueckne yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: IEKTPOCKOII, JIEKTPOMETP, IEKTPOCTATHIECKAs 2
3aIlMTa, 3a3€MJICHHE JIEKTPONPHOOPOB, KOHASHCATOP, KOMMPOBAJIBHBIA annapaT, CTPYHHBIH IPUHTED.
Tema 4.2 Conep:xkaHue y4e0HOro MaTepuaja:
IlocTosiHHBIIH

3JIIEKTPUIECKUH TOK.

Toku B pa3nuyHbIX
cpenax

27 | Daexrpuyeckuii Tok. 3akon OMa s yuactka uenu. CoequHeHHe CONPOTUBJIEHHUI

DNEeKTPUIECKUH TOK. Y CIIOBUS CYIIECTBOBAHIS AJIEKTpUIecKoro Toka. Mcrounnku Toka. Cuna Toka. IlocTosHHBIH
Tok. Hampspxenue. 3akon Oma Juis ydacTKa LEnd. DIIEKTPHUECKOEe CONPOTHBIICHHE. Y IENBbHOE COMPOTHUBIICHHE
Bemectna. [locnenoBarensHoe, NapauIeNbHOE, CMEIIAHHOE COSANHEHHNE MPOBOIHHIKOB.

CamocrosiTesibHasi padoTa ody4arommxcs Nel8:

| HpounTaTh TeKCT yueBHHKA, OTBETHTb HA BOIPOCHI MAParpad)os, BBIOTHHT TECTEL

IIpakTHYecKue, J1aGOpaTOPHBIE 3AHATHS:
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28 | JIP 4 V3y4eHue CMEMaHHOTO COeTMHEHHS PE3UCTOPOB.

29 | PaboTa m MONIHOCTH YJIEKTPHIECKOT0 TOKA. 3akoH J:koyas-Jlenna. 3akon Oma uIsi MOTHOM menn

Pabota snexkrpudeckoro Toka. 3akoH Jlxoynsa-JIeHma. MoImHOCTE 3JIEKTPHYSCKOr0 TOKA. DICKTPOIBIKYIIAS CHIIa
¥ BHYTPEHHEE COIPOTHUBJICHHE HCTOYHHKA TOKa. 3akoH OMa s TONHON (3aMKHYTOH) SJIEKTPHYECKOHN IICIH.
Kopotkoe 3ambikanue. [IpuMeHeHne B crieiuaibHOCTH.

CamocTosiTesibHasi padoTa odyuarommxcst Nel9:

| HpO‘{I/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

IIpakTnyeckue, 1a00paTOpHbIe 3aHATHS:

30 | JIP 5 l3mepeHune 3IeKTpOIBIKYIIEH CHIIBI MCTOYHHUKA TOKA U €0 BHYTPEHHET'O CONPOTHBIICHUSI.

HpaKaneCKne, ﬂaﬁopaTopHme 3aHATHSA:

31 | IIP 5 TexHnuyeckue ycTpoHCTBa M PAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, NCTOYHUKH TOKa,
AJIEKTPOHArpeBaTebHbIE MPUOOPHL, DJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIICHHSL.

Cojnep:xkanue yueOHOr0 MaTepuaja:

32 | DaexTpHyecKuii TOK B MeTa/LIAX, JJIEKTPOIUTAX, IA3aX U BaKyyMe

DJeKTpOHHAs NMPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCHMOCTb COINPOTHUBIIECHHMS METAJUIOB OT TEMIEpaTyphl.
CBepXnpoBOAMMOCTb. DJIEKTPUYECKMH TOK B PacTBOpaX M paciulaBaX 3JIEKTPOJIUTOB. OJIEKTPONHUTHYECKAs
Juccouuranys. DIEKTpoan3. DNEeKTPUYEecKMi TOK B razaX. CaMOCTOATENBHBIM M HECAMOCTOSTENIBHBINA pasps.
Monnus. Ilnasma.  DOnekTpuueckuit Tok B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX ITy4dkoB. IIpumeHeHue B
CIIENMATILHOCTH.

CamocTosiTesibHasi padoTa odyuarommxcsi Ne20:

[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpagos, BHIIOIHUTH TECTHL

33 | DaekTpHYecKUil TOK B MOTYNPOBOTHUKAX
IonmynpoBoanuku. CoOcTBeHHAs W NpPHMECHas NPOBOAMMOCTH IIOIYNPOBOAHMKOB. CBOHCTBa p-N-mepexona.
[NonynpoBoaHuKoBble IpUOOpEL. IIpuMeHeHNE B CHEMAIBHOCTH.

CamocTosiTejibHast padoTa o0y4yarmmxcs Ne2l:

| pounTaTh TeKCT yueGHHKA, OTBETHTb Ha BOIPOCHI MAParpad)os, BHIMOTHHUTh TECT.

IIpakTHyeckue, 1a60paTOpHbIE 3aHITHI:

34 | IIP 6 Texuuueckue yCTPOIMCTBA U MPAKTHYECKOE IIPUMEHEHUE: BAKYYMHBIH AUOJ], TEPMHUCTOPBI U (JOTOPE3UCTOPBI,
TIOTYTIPOBOJHUKOBBIH MO/, FaJIbBAHUKA

KoHTpoJsibHBIE padoThI:

35 | Kourtposnbnas pa6ora Ne2 no Temam pazjiesia « QJIeKTPOIMHAMHKAY

Tema 4.3
MarsutHoe I1oJ1e.
DneKTpOMarHuTHAS
WHIYKIS

Conep:kaHue yu4eGHOro MaTepuaJa:

36 | IlocTosinnbie MaruuThl. Maruuthoe nose. OnbiT Ipcerena. OnbiT AMnepa. MarHuTHbIe CBOIICTBA BellIECTBA
IlocTosiHHBIE MarHuThl. B3auMozelcTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHoe mnoje. BekTop MarmutHOM
uHAyKIMK. lIpuHOMD Ccynepno3uiMy MarHUTHBIX NONed. JIMHMM MarHuTHOM uHAyKuuu. KapTtuHa nuHuUil
MAarHUTHON MHAYKIMH TOJIA ITOCTOSHHBIX MAarHUTOB. MarHuTHOE Iojie TIPOBOIHUKA ¢ TOKoM. KapTwHa muHUIA
WHAYKIMH MarHUTHOTO TIOJIS JUTMHHOTO MPSMOTO TPOBOIHUKA W 3aMKHYTOTO KOJBIIEBOTO TPOBOIHUKA, KATYIITKH
¢ TokoM. OmpiT Opcrena. B3ammoneiicTBre MPOBOTHIKOB C TOKOM. ['mmoreza Ammepa. MarHWTHBIE CBOWCTBa
BemiecTBa. [I[piMeHeHne B CIIeITHAIBHOCTH.

CamocTosiTesibHasi padoTa o0y4arommxcs Ne22:

| HpounTath TeKCT yueGHHKA, OTBETHTb HA BOIPOCHI Maparpada, BHIIOMHHTE TECT.
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37 | Cuna Ammepa. Cuia Jlopenna

Cuna Amnepa, ee Monysp U HanpasieHue. Cuia JlopeHia, ee MOAy/Ib U HampaBiieHUe. [[BrKeHue 3apssKeHHOU
YaCTHUIIHI B OJJHOPOTHOM MarHuTHOM mojie. Padora crel Jloperna. [Ipumenenue cuiel Amriiepa u crtel JlopeHta.

CamocTosiTesibHasi padoTa odyuarommxcst Ne23:

| HpO‘{I/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

IIpakTnyeckue, 1a00paTOpHbIe 3aHATHS:

38 | IIP 7 M3yueHure MarHUTHOTO MOJIS KATYILIKU C TOKOM, IEMCTBUSI MAarHUTHOTO TI0JIs1 HA IPSIMONMHEIHBIN IPOBOAHUK

1 PaMKy C TOKOM 2
Conep:xkanue yueOHOr0 MaTepuasia:
39 | DaexTpoMarHuTHasi HHAYKIMs. MarHuTHbIi noTok. Buxpesoe anekrpuieckoe noJe. [Ipasuio Jlenuna
SIBrieHME DNEKTPOMAarHWTHOW HMHAYKIHMU. [IOTOK BEKTOpa MarHUTHOM WHIYKIUH. OJEKTPOIBIDKYIIAs CHia
UHIYKIMU. 3aKOH 3JIeKTpoMarHUTHON uHAykuuu Papaznes. BuxpeBoe anexktpruueckoe mosue. DIEKTPOABIKYILASL
CHJIa MHIYKLIMH B TIPOBOJIHUKE, JIBMXKYIIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHutTHoM nose. [Ipasuiio Jlenna
CamocTosiTesibHasi padoTa odyuarommxcst Ne24:
| [TpounTath TEKCT yueOHHKA, OTBETUTH HAa BOIPOCKI Naparpag)oB, BHIOIHUTH TECTHI.
IlpakTHyeckue, 1aGopaTOpHbIE 3aHATHS:
40 | JIP 6 M3yuenue sBJICHUS DJIEKTPOMArHUTHON MHIYKIMU 2
41 | Camonnaykuusi. U”HIyKTHBHOCTD. DJIeKTPOMATHUTHOE 1OJI€e
I/IH}lyKTI/IBHOCTb. SIBnenue CaMOHWHAYKIITNHU. SHGKTpOJIBI/I)KyLHaH cujia CaMOUHIOYKIIHUH. 3HepFI/I$[ MAar"duTHOI'O I1O0JIA
KaTYIIIKU C TOKOM. DJIEKTpOMarHuTHoe nosie. [IpuMeHeHne B criennaibHOCTH
CamocTosiTesibHasi padoTa o0yyarmmxcs Ne25:
[IpounTaTh TEKCT yueOHMKA, OTBETUTH HA BONPOCH naparpados, BEIIOIHUTH TECT.
42 | IIP 8 TexHuueckue yCTpoilcTBA M MPAaKTUYECKOE NPHUMEHEHHUE: IOCTOSIHHbIE MArHUTBI, 3JIEKTPOMAarHHTHI, 2
IEKTPOABUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHL, MHAYKIIMOHHAS IIe4b
43 | InddepennmpoBaHHblii 3a4eT
Pasnea 5. Kosie0anusa v BOJHBI 32
Tema 5.1. Conep:xkaHue y4eOHOro MaTepuaja: OK 01
Mexaunuueckue 44 | T'apmonnyeckue kojedanus. Kosedareasnble cucteMbl. MexaHnyeckue KojaeGaHus OK 02
K 3JICKTPOMAarHUTHBIC KonebarenbHast cucrema. CBOOOIHBIE MexaHnUeckne Koiebanus. ['apmonndeckue konedanus. [lepron, yacrora, OK 04
Konebarmst aMIuIuTyaa U ¢asa xonebanuii. [IpyXMHHBIA MasTHUK. MaTeMaTHYECKUM MAasTHHK. Y paBHEHHE FaPMOHHYECKHX OK 05
koneOanuii. [IpeBpaleHne SHEpTUM NpU rapMOHIYECKUX KOJICOaHHSX. OK 07
CamocTosiTejibHasi padoTa odyyarmmxcs Ne26: MK 1.2
[IpounTaTh TEKCT y4eOHNKA, OTBETUTH HA BOIPOCH aparpagoB, BHIIOIHHUTH TECTHL 1K 1.5
45 | DnekTpoMarHuTHble KonebaHus. @opmyaa Tomcona 1K 2.3
Konebarenpupiit koHTYp. CBOOOIHBIE ANIEKTPOMArHUTHBIE KONeOaHHS B HICATEHOM KONIEOATEeIhbHOM KOHTYpE. 1K 3.4

AHanorus MeXay MEXaHWYeCKMMH W 3JEKTpOMarHUTHeIMH KoneOanmsiMu. @opmyna Tomcona. 3akoH
COXpaHEHUs HEPTHM B HCAIbHOM KoiebaTenbHOM KOHType. lIperncTaBieHne O 3aTyXaloIIMX KOJIEOaHMSX.
BeiHyKeHHBIE MexaHWueckue KoneOaHus. Pe3oHaHc. BbIHyX/JEHHBIE 3JIEKTPOMAarHWTHBIE KOJIEOAHUS.
[IpuMeHeHne B CIEMAIbHOCTH KONEOATENIbHBIX KOHTYPOB

CamocTosiTesibHasi padoTa o0yuaomuxcs: Ne27:
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HpO‘lI/ITaTB TCKCT y‘le6HI/IKa, OTBCTHUTH Ha BOMPOCHI naparpa(bOB, BBITTOJIHUTH TCCTHI.

46 | Iepemennsblii Tok. TpancdopmaTopsl. JneKkTpoIHEPrUs

ITepemennbiii Tok. CHUHYCOMIANBHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JICUCTBYIONEe 3HAUCHUE CHIIBI TOKa W HampspkeHus. Tpanchopmarop. [IponsBoncTBo, mepenada u noTpedicHue
SJIEKTPUYECKON SHEPruu. OKOJIOTMYECKHE PHUCKH TMpHU TPOU3BOACTBE dJIEKTpudeckoil sHepruu. KynbTypa
HCTIOIB30BaHUS DJICKTPOIHEPTHH B MTOBCETHEBHON KU3HU. [IpUMeHeHe IepeMEHHOI0 TOKa U TPaHCPOPMAaTOPOB
B CIICIIMAILHOCTHU

CamocTosiTesibHasi padoTa odyuarommxcst Ne28:

| HpO‘{I/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

HpaKaneCKne, ﬂaﬁopaTopHme 3aHATHSA:

47 | JIP 7 UccnenoBaHue NepeMeHHOr0 TOKa B LEMH U3 TOCIEA0BAaTEIbHO COSIMHEHHBIX KOHACHCATOPa, KaTYIIKH U
pesucropa

HpaKaneCKne, ﬂaﬁopaTopHme 3aHATHSA:

48 | IIP 9 Texuudyeckue ycTpoOICTBAa U MPAKTUYECKOE IPUMEHEHUE: NIEKTPUUECKUI 3BOHOK, T€HEpaTop ePEMEHHOr0
TOK4, JIMHUH DJIEKTporepeaay

Tema 5.2.
MexaHnueckue

Y BJIEKTPOMArHUTHBIE
BOJIHBI

Cojep:xaHue yue0HOro MaTepuaJia:

49 | Mexanuueckue BOJIHbI. 3BYK

MexaHnueckue BONHBI, ycloBUsl pacrnpocTtpaHeHus. Ilepuon. CkopocTh paclpoCTpaHEHUs M JUIMHA BOJHBIL.
[Tonepeunsie 1 NPOROIbHBIE BOIHBL. MHTepdepeHnus u qudpakiysa MeXaHH4ecKuX BOIH. 3ByK. CKOpOCTh 3ByKa.
I"'pomkocTb 3ByKa. Beicora Tona. TemOp 3Byka. [IpumeHeHue B crelaibHOCTH.

CamocTosiTesibHasi padoTa odyyarwmmxcs Ne29:

[IpounTaTh TEKCT yueOHHUKA, OTBETUTH HA BONPOCH naparpados, PEIIUTh 3a1a49H, BBIIOJIHHUTH TECT.

50 | DiaekTpOMArHUTHBIE BOJHBI

OJIEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUS U3JIydEHUsI 3JEKTPOMArHUTHBIX BOJIH. B3aumHas opueHramus BekTopos E,
B, v B anexTpomarauTHo# BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE, TTOSIpU3alys,
audpakuus, uHTepdepeHnus. CKOpocTh 3JIEKTPOMATHUTHBIX BOJH. IIpuMeHeHHe 37eKTPOMAarHUTHBIX BOJH B
TeXHUKe W ObITy. [IpuHIMIBI paguocBa3u M TeleBHAEHWsA. Panuonokanus. DIEKTPOMAarHUTHOE 3arps3HEHHE
OKpyxatrouie cpenpl. [IpumeHeHne B cienuaibHOCTH.

CamocTtosiTesibHas padoTa odyyarmmxcs Ne30:

| IpounTaTh TeKCT yueGHHKA, OTBETHTb HA BOPOCHI MAparpad)os, BBIOTHHTh TECTEL.

Tema 5.3
Onruka

Conep:kaHue y4eGHOro MaTepuaJa:

51 | F'eomeTpUYecKas ONTHKA

I'eomerpuueckas ontuka. IIpsiMonuHeliHOE paclipOoCTpaHEHUE CBETa B ONHOPOAHOM cpexe. JIyu cBera. ToueuHsblil
HCTOYHMK cBeTa. OTpaskeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne n3o00pakeHUH B INIOCKOM 3€pKalle.
[Ipenomnenue cBeTa. 3aKOHBI MPETIOMIICHHUS CBeTa. AOCOMIOTHBIHN IMOKa3aTelb npeoMieHns. [loHoe BHyTpeHHEE
oTpaxxeHue. IIpenenbHblil yroi NOJIHOIO BHYTPEHHETO OTPaKEHUSL.

CamocTosiTesibHasi padoTa o0yuyarommuxcst Ne31:

| HpounTaTh TeKCT yueBHHKA, OTBETHTb HA BOIPOCHI MAParpad)os, BBITOTHHT TECTEL

IIpakTHYecKkue, J1aGOpaTOPHBIE 3aHATHSA:

52 | JIP 8 OnpenerneHre NoKa3aTesst MPEIOMIICHHS CTEKIa

53 | JIuu3bl. [lucnepcus cBeTa
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CoOupatomirie 1 paccenBaroue JIUH3EL. ToHkas mua3a. OKyCHOE pacCTOSIHUE W ONTHYECKAs CHJIa TOHKOH JIH3HI.
IMocTpoeHre n300pakeHU B COOUPAIOIINX U pacCeHBAIONMMX JInH3aX. DopMyna TOHKOH JHH3BI. YBEIUYCHUE,

naBaeMoe JuH30U. Ilpenensl mpUMEHUMOCTH TreomeTpudecko ontuku. [ucmepcusi cBera. CIIOXHBIM cocTaB
Oemnoro ceera. [[per.

CamocrosiTenbHas padoTa ody4yarommxcst Ne32:

HpO‘{I/ITaTI: TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCTHI.

54

BoanoBasi onTuka

BonuoBas ontuka. MHTepdepenims cBeta. KorepeHTHbIC MCTOYHHKH. Y CIIOBHS HAOINIOJICHUS MAaKCUMYMOB H
MHUHHUMYMOB B HHTEP(EPCHIIMOHHONW KapTHUHE OT IBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHHUKOB. Jludpakims cBera.
JudpakiuonHas pernierka. Y cIoBUE HAOMIOACHUS TNIABHBIX MAKCUMYMOB IIPH MAaJCHUM MOHOXPOMAaTHYECKOTO
cBeTa Ha JAU(PaKIHOHHYIO perieTky. [lomspusanus ceeta. Buasl uznydyenuid. Microunuku cBera. CrieKTpsl U
CHEeKTpaJIbHBIN aHau3. [1lkana 3JeKTpOMarHUTHBIX BOJIH.

CamocTrosiTesibHas pa6oTa odyuarwmmxcst Ne33:

| HpO‘II/ITaTB TCKCT y‘le6HI/IKa, OTBCTUTH HAa BOIIPOCHI naparpa(bOB, BBITIOJIHUTH TCCThI

Hpalcanecmle, naﬁopaTopHme 3AHATHA:

55 | 1P 10 TexHuyeckue ycTpOICTBa M NMPaKTHUYECKOE MPUMEHEHHUE: YAbTPa3BYKOBas TUATHOCTHKA B TEXHUKE U 2
MeIUIMHEe, pajgap, paluonpuEMHHUK, TeleBU30p, aHreHHa, Tenedon, CBY-meub, ouku, ayna, ¢oroanmapar,
NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEIECKOIl, BOJOKOHHAs ONTHKa, NU(PAKIMOHHAS pEelIeTKa, MOJSPOU,
(hOTO3IEMEHT.
Paznes 6. OcHOBBI cielHATBHOI TEOPUHM OTHOCHTEIBLHOCTH 2
Tema 6.1 Cojep:xkanue yueOHOro MaTepuajia: OK 01
OcHoBeI TCOpHH 56 | MocTyaThl cieqUAIbHONH TEOPHH OTHOCHTEJIBHOCTH OK 02
OTHOCHTEIIPHOCTH I'paHuubl MPUMEHMMOCTH KJIacCHYECKOM MexaHuKH. [locTymaTel cHenuandbHOM TEOPHH OTHOCHUTEIBHOCTH: OK 04
MHBAapUAHTHOCTb MOAYJISI CKOPOCTH CBETA B BAKyyMe, IPUHIIUI OTHOCUTENBbHOCTH DifHIITEeHA. OTHOCHTENIBHOCTD OK 05
OZITHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHHU U COKpAILEHNE JUIMHBI. DHEPTUs U UMITYJIbC PEIITUBUCTCKON YaCTHUIIBL.
CB3b MaccChl ¢ 3HEpTUeH U UMITYIILCOM PEISITUBUCTCKOM YacTHUIIbL. DHEPTHUsI TOKOsI CBOOOIHOM JaCTHIIBL.
Pasnen 7. KBanToBasi pusuka 19
Tema 7.1 Conep:xkaHue y4eOHOro MaTepuaja: OK 01
DrneMeHThI KBAHTOBOM 57 | ®oronnl. Porodppekr. [laBieHune ceera 0K 02
ONTHKH ®dotonsl. Dopmyna [Tnanka cBs3u SHEpPrun (OTOHA C €ro YacToTOW. DHeprus U UMNyibe Gorona. OTKPHITHE U OK 04
uccnenosanue (orosdpdexra. Onbitet A.I. CroneroBa. 3akonsl Gorodddekra. YpaBHenne DUHIITEHHA LIS
dororddexra. «Kpacnas rpanuna» ¢orodpdexra. asnenue cera. Ombitel I1.H. JleGeneBa. Xummudeckoe OK 05
neiictBre cBeTa. TexHMYecKre ycTpoiCcTBa U IPaKTHYECKOe IPUMEHEHHE: (POTOIIEMEHT, (POTONATUHK, COTHEYHAS r%}(( ?;
Oartapes, CBETOIHON K 1' 5
CamocTosiTejibHasi pa6oTa ody4yarmmxcs Ne34: K 2'3
| [IpounTaTh TEKCT yueOHHKA, OTBETHTH HA BOMPOCH! aparpagoB, BEHIIOIHUTD TECT. K 3' 4

Tema 7.2
Crpoenne aToma

Conep:xaHue yueOHOro MaTepuaJa:

58

Mopean aTtoma. Buabl ciekTpoB.

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccesauto wactum. [Imanerapras momens atroma. [loctynatsl
Bopa. Usnydenne u morsiomenne GOTOHOB MPHU MEPEXOAe aTOMa C OJHOTO YPOBHS SHEPTHH HA Ipyro. Bumsl
criekTpoB. CHeKTp ypoBHEH 3HEPTHH aToMa BOAOPOAA.
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CamocrosiTenbHas padoTa o0y4yarommuxcst Ne35S:

| HpO‘lI/ITaTL TCKCT y‘le6HI/IKa, OTBCTUTH Ha BOIIPOCHI Haparpa(bOB, BBITIOJIHUTH TCCTHI.

IIpakTnyeckue, 1a00paTOpHbIE 3aHATHS:

59 | JIP Ne9 HabGnroneHne CIUIONIHOTO M JIMHEHYAaTOro CIIEKTPOB

60 | BoiHoBbI€ CBOIICTBA YaCTHIX

BonnoBele cBoiictBa uactui. Bomuel ge bBpoiina. KopmyckynspHo-onHoBoM ayanusM. CHOHTaHHOE U
BBIHYXJICHHOE M3IydeHre. J(udpakims 3JIeKTPOHOB B KpUCTaJIax. Y CTPOMCTBO M MPHHLMI PabOTHI Jazepa.

TexHudeckue yCTpPOHCTBA W MPAKTUYECKOC NPUMEHEHHE: CHCKTPAbHBIA aHadu3 (CIEKTPOCKOIN), Jiasep,
KBAHTOBBII KOMIIBIOTEP

Tema 7.3
AToMHOE SApO

Cojnep:xkanue yueOHOr0 MaTepuajia:

61 | PagmoakTtuBHOCTH. CTpOeHHUE Aapa. SlaepHbIe CHIbI

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTD CTPOeHUS sipa. OTKpbITHE pagroakTuBHOCTH. OnbIThl Pesepdopna
MO ONPEACICHUI0 COCTaBa PaJMOaKTHBHOrO m3nydeHus. CBolcTBa aibda-, Oera-, raMMa-u3IydeHus. Bausiaue
paZMOaKTUBHOCTH Ha >JKHMBBIE OpraHm3Mbl. OTKpbITHE NpOTOHA M HeiiTpoHa. HykinonHas mozpenb sjpa
IeiizenOepra-MBanenko. 3apsa sapa. MaccoBoe uucio simpa. M3orombl. Asbda-pacrman. DJIEKTPOHHBIA U

NO3UTPOHHBIN Oera-pacmaj. ['amMma-mznydeHre. 3aKOH paJMOAaKTHBHOTO pacrazia. JHEeprusi CBsI3U HYKJIOHOB B
sape. Snepusie cuibl. Jledekt Macchl spa.

CamocTosiTesibHasi padoTa odyuarommxcsi Ne36:

[TpounTaTh TEKCT yueOHHKA, OTBETUTH Ha BOIIPOCKI Naparpag)oB, BHIOIHUTH TECTHI.

62 | SlnepHble peakuuu. DiieMeHTaAPHbIE YaCTHIII
Snepubie peakiuu. [lenmenme u cunte3 sAxep. SAnepHsiil peaxkrop. TepmosnepHsiit cuHTe3. [Ipobmembl u
HEPCHEKTHUBBI SIIEPHON 3HEPreTHKH. DKOJIOTMYECKHUE ACIEKThl SIEPHON SHEPreTUKU. DJIEMEHTapHbIC YaCTHUIIbL.

OTKpbITHE TO3MTPOHA. MeTonpl HaONIOACHUS W PErHCTPAlUM 3JIEMEHTapHBIX dacTHL. DyHmaMeHTanbHbIE
B3anmojieiicTBrs. EMMHCTBO (M3nuecKoi KapTHHBI MUPA.

CamocTosiTesibHasi padoTa ody4yarmmxcs Ne37:

| IpounTath TeKCT yueGHHKA, OTBETHTb HA BOIPOCH IAPArpadoB, BBIOTHHTh TECTEL.

KoHTpoJsibHBIE padoThI:

63 | KonTposabnas padora Ne3 mo Temam paszenos «Konebanus u Boissl. OcHoBel CTO. KBanTOBas prznka»

Pa3zpen 8. DjieMeHTbI aCTPOHOMUU U ACTPOPUIUKH

Tema 8.1

DneMeHTH aCTPOHOMUHU

U acTpohU3UKH

Conep:kaHue y4eGHOro MaTepuaJa:

64 | 3Be3aunoe He0o. CostHeyHAs cucTeMAa. 3Be3abI

OTamsl pa3BUTHS aCTPOHOMHH. [IpHKIIagHOe 1 MEUPOBO33pEHYECKOE 3HAUCHUE acCTpOHOMHH. Bun 3Be3aHOro Hebda.
Co3Be3nusl, sipKUe 3BE3Ibl, IUIAHETHI, HX BUAUMOE JBIKeHHe. ColHevHas cucreMa. [lnaHeTsl 3eMHOH TpYIIIBL
[Tnanersi-rurantel. Masbie Tenma Conueunoit cucrembl. Comnie, (otochepa u armochepa. ConHeuHas
akTUBHOCTh. Vcrounuk sHeprun ComHma W 3Be3n. 3Be3lbl, MX OCHOBHBIE XapaKTepUCTHKH. Jlnarpamma
«CIIEKTPaNbHBI KJAcC — CBETUMOCTH». 3Be3Ibl TIJIaBHOW MOCIIEN0BAaTENbHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTB» Ul 3Be3]] IJIABHOM MOCIEIOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoOBpeMeEHHbBIE
NPEeNICTaBJICHHUS O IIPOUCXOXKICHUN | 3Boroly CoNHIA | 3Be3]1. DTaIlbl )KU3HH 3BE3L.

CamocTosiTesibHasi padoTa o0yuaommuxcs: Ne38:

| HpounTath TeKCT yueBHHKA, OTBETHTb HA BOIPOCH TAParpadoB, BHIOTHHT TECTEL

Conep:xaHue y4eOGHOr0o MaTepuaJa:

OK 01
OK 02
OK 03
OK 05
OK 07
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65

I'anakruxu. Beenennas

Mneunsnii Ilyre - Hama [Nagaxtuka. CnmpanbHasi CTpykTypa ['alakTHKH, paclpeneneHue 3Be3f, Ta3a M IbUIH.
[onoxenne n nemwxenne Conxna B [anaktrke. Tunsl ranaktuk. [Tnockas n chepuueckas nmoacucremsl ['amakTuku
Panuoranaktuku u kBazapel. UepHble ABIPHI B sApax rajgakTuk. BceenenHnas. Pacmmpenue Bceenennoil. 3akoH
Xa006ma. Pa3beranue ramaktuk. Teopuss bonpmioro B3peiBa. PenmkroBoe m3nmydeHue. MacmraOHasi CTpyKTypa
Bcenennoii. Meraranakruka. HeperieHnHsle mpoGiieMbl aCTpOHOMHUH.

Koncynbranmn: 4
IK3aMeH 8
BCEI'O: 180
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3. YCJIOBUSI PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI YUEBHOM U CIUTLIAHBI
3.1. MaTepuaibHO-TeXHHUYECKOE ofecredeHne

B coorBerctBum ¢ TpedoBanmsimu ®I'OC COO k MaTepHalIbHO-TEXHHYECKOMY OOECIIEUeHHI0 Y4eOHOro
nporiecca 6a30BbIi YPOBEHb Kypca (hM3HUKH Ha ypOBHE CPEAHETro 00Iero 00pa3oBaHus U3y4aeTcs B YCIOBUAX KaOUHETa
bu3uky.

Obopyoosanue yuebrnozo kabuxnema.

- IT0CaI0YHBIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCSI;

- paboyee MeCTO NperoAaBaTes;

- KOMIUTEKT y4eOHO-HATJISTHBIX TOCOOUI;

- KOMIUIEKT AJIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJIaHUs [T IPOBEPOYHBIX PabOT;

- mpoh)eCCUOHATIFHO OPUECHTHPOBAHHBIC 33 [aHNUS;

- MaTepuabl IK3aMeHa,

- yueOHO-MeToauueckuii kommuieke o OY/I.13 ®usnka, B TOM 4HCIIe:

- METOJMYCCKUE YKA3aHUsI MO BBITIOIHCHHIO MTPAKTHYECKUX PadoT;

- METOJIMYCCKHUE YKa3aHUsI ITO BHITIOIHECHHIO JJa00paTOPHBIX PadoT;

- METOJMYCCKUE PEKOMEH/IAITUH IO BBITIOJIHEHHUIO CAMOCTOSATEIIBHON paOoTHI;
- KOHTPOJIFHO-OIIEHOYHBIE CPECTBA I MPOBEICHUS TEKyIIeH aTTecTaluu

- KOHTPOJIbHO-OILICHOYHBIC CPEACTBA JJId IPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu.

Texuuueckue cpedcmea oOy4enus.

- IEPCOHAJILHBINM KOMIBIOTEP C BHIXOIOM B HH(OPMALIMOHHO-TEIEKOMMYHHKAIIOHHYIO ceTh MIHTepHeT;
- UHTepaKTHUBHAs JIOCKa;

- OMOJIMOTEKa, YNTATIBHBIN 3aJ1 C BBIXOJIOM B HHQOPMAIMOHHO-TEIEKOMMYHHKAIIMOHHYIO ceTh MHTepHerT.
- BCIIOMOTraTeNnbHOe 000pyJ0BaHHEe. MarHUTHO-MapKepHast JOCKa.

3.2. UudopmanuonHoe odecnieyeHune 00y4eHust

OcHoseHas numepamypa.

1. Mskumes, ['.5. ®usuka. 10 kiacc. bazoBbiit u yriyOnénueiii ypoBuu : YueOnuk / I'.5I. Mskumes, b.b.
byxosues, H.H. Corckuii; non. pen. H.A. INappentreBa — Mocksa : [Ipocsemienue, 2025. — 435 c¢. — ISBN
978-5-09-127073-0. — URL.: https://book.ru/book. — TeKcT : 371eKTPOHHBIH.

2. Mskumes, 'S, ®usnka. 11 kmacc. ba3oBeiii n yrinyOnénubiii ypoBuu : YueOnuk / I'.5. Mskumes, b.b.
Byxosues, B.M. Hapyrun; non. pen. H.A. [TapdentseBa — Mocksa : [Ipocsemenue, 2025. — 443 ¢. — ISBN
978-5-09-127063-1. — URL.: https://book.ru/book/959921. — TeKcT : 37eKTPOHHBIH.

Honoanumenvruvle ucmouHuKuy:

1. JmutpueBa B.d. dusuka mist npodeccrii U CreruaibHOCTeH TeXHHYECKOTo Npoduiis: yueOHUK sl CTYI.
yupexeHuii cpea. npod. odpazoanust / B.d. JImurpueBa. — 5-e uzn., crep. — M. : M3natenbckuil neHTp
«Axanemus», 2018. — 448 ¢. — ISBN 978-5-446865703.

2.  JmwutpueBa B.®. dusuka s npodeccuii U cenuanbHoCcTel TexHnueckoro npoduisi. COOpHUK 3a1ad: yuel.
[ocobue mist cryn. Yupexnenuii cpen. [Ipod. O6pazosanus / B.®d. JImurpueBa. — 3-e u3n., crep. — M. :
Wznarensckuii neHTp «Axagemus», 2018. — 256 ¢. — ISBN 978-5-4468729009.

3. HmurpueBa B.®. ®dusuka s npodeccuit W crenuanbHOCTEH TexHudeckoro mpoduist. JlaboparopHsrii
MPaKkTHUKyM: yue0. mocoOusi yupexaeHuid cpen. npod. odpazoanus / B.D.[Imutpuesa, A.B. Kopxyes, O.B.
Myprasuna. - M. : U3narenbckuii neHTp «Axkagemusi», 2019. / B. @ JImutpuesa, A. B. Kopxyes, O. B.
MyprasuHa. - 5-¢ u3j., crep. - Mocksa : Axagemus, 2019 - 160 c.; ISBN 978-5-4468-8319-6.

4. PoivkeBuu A.Il. ®usuka. 3agaunnk. 10-11 wi: - M. : JIpoda, 2013. ISBN 978-5-358-11908-6 dwusuka.
3amagank. 10—11 k1. : mocobue myst obmeodpazoBat. yapexxaeanii / A. I1. PeimkeBnd. — 17-e m311., crepeotwtr.
— M. : lpoda, 2013. — 188 c. : mwin. — ISBN 978-5-358-11908-6.

5. Tpodbumosa, T. WN., Kparkuii kypc QU3UKH C TpUMEpaMu pelreHus 3anad. : ydeOHoe mocobme / T. 1.
Tpodpumosa. — Mockga : KuoPyc, 2021. — 279 ¢. — ISBN 978-5-406-03212-1. — URL: https://book.ru/book/.
— TekcT : 31eKTpOHHBII.

6. Tpodumona, T. U., Dusuka. Teopus, perieHue 3aaad, JIEKCUKOH. : cripaBouHoe uznanue / T. V. Tpodumona. —
Mocksa : KuoPyc, 2021. — 315 ¢. — ISBN 978-5-406-03927-4. — URL: https://book.ru/book/936794. —
TeKCT : IIEKTPOHHBIN.

7. Tpodumona, T. U., Kypc ¢usuku ¢ mpumepamu pemeHust 3agad B 2-x tomax. Tom | : yue6nuk / T. W.
Tpopumona, A. B. ®upcoB. — Mocksa : KnoPyc, 2020. — 577 ¢. — (CIIO). — ISBN 978-5-406-05612-7-K-
2019. — URL.: https://book.ru/book/. — Tekcr : 311eKTpOHHBIL.

29



Tpodumora, T. U., Kypc ¢usuku ¢ npumepamu pemenust 3aga4d B 2-x tomax. Tom 2 : yuebnuk / T. U.
Tpodumona, A. B. ®upco. — Mocksa : KnoPyc, 2020. — 379 c. — (CIIO). — ISBN 978-5-406-07014-7. —
URL: https://book.ru/book/. — TekcT : 31eKTPOHHBIH.

Hnmeprnem-pecypcer:

JucTraHonHast 00y4Jaromas CHCTeMa sl OArOTOBKH K TOCYAapCTBEHHBIM SK3aMeHaM

«Pemry ET'O». — Pexxum nmoctymna: http:/penryers.pd;

Enunass komtekius —UQPOBBIX  00pa3oBaTeNbHBIX pecypcoB. — Pexum gocryma:  http://school-
collection.edu.ru/catalog/pupil/?subject;

KM-mixomna. — Pexxum goctyna: http://www.km-school.ru;

Ortkpeitas ¢usuka. — Pexxum nocryma: http://www.physics.ru/courses/ op25Spart2/design/index.htm;
Hayuno-nonyssipasiii pusuko-maremMaTrdeckuii xypHan «Ksant» — Pexum goctyna: https://kvant.mccme.ru/
[Tnardopma AKmacc. — Pexxum moctyma: http://www. yaklass.ru /;

Poccutickas anekTpoHHas mkoia. — Pexxum moctyma: http://www.resh.edu.ru/;

VYuebHo-mMeToanueckas razera «Du3nKa»: HJIEKTPOHHAs Bepcus. — Pexxum poctyma: https//fiz. 1september.ru /;
dusuka.ru—Pexum gocryma: http://www.fizika;

OUIIU (BIIP 11 knace). — Pexxum nocryna: http://www.fipi.ru /;

. DnekrponHast oubmuoTeunas cuctema Book.ru — Pexxum goctyma: https://book.ru//;
. DnekTpoHHbI# yueOHuk — Pexxum moctyna: http://www.physbook.ru/.

Tpenaosicepur.
[Tnatdopma amst OsicTporo hopmupoBanust HaBbIKOB «skills4u.ru.
[Tnatdopma «math-phys.ru» (TpeHaxkep Gpopmyn 1o ¢pusuke).
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHMSI YYEBHOM JACIATLINHBI

KoHTponbs 1 omeHKa pacKphIBarOTCsl Yepe3 YCBOSHHBIE 3HAHUSI M MPUOOPETEHHBIE OOYUYArOIIMMUCS yMEHHS,
HarpaBJieHHbIE Ha ()OpMHpOBaHME OOIMMX W MPO(ECCHOHANBHBIX KOMIEeTeHIMH. KOHTpoimb M OIleHKa pe3yinbTaToB
OCBOEHHSI y9e€OHOW MUCIUIUIMHBI OCYHIECTBISIIOTCS TPEoiaBaTelieM B IPOIECCe MPOBEICHUS TEKYIEro KOHTPONS B
(dopMe YCTHBIX ONPOCOB (MHAMBUIYaNbHBIX M (DPOHTANBHBIX), TECTUPOBAHMS, BBIMOJIHCHUS MNPAKTHYCCKUX H
71a00paTOPHBIX PadOT, BHEAYIUTOPHON CAMOCTOSTENEHON PadOThI, KOHTPOJIBHBIX paboT, NPOMEKYTOYHOTO KOHTPOJIS B

bopme auddepeHIPOBAHHOTO 3aUeTa U IK3aMeHa.

Kon u HanmeHoBaHue
¢ opmMupyemMbIX KOMNIETeHIIUI

Pa3znen/Tema

Tun oneHOYHBIX
MepOonpuATHI

OK 01. Beibupats crioco0bl penieHus
3aj1a4 IpoheCcCUOHANBHOH NeSTeNbHOCTH
MIPUMEHUTENBHOK PA3IHYHBIM
KOHTEKCTaM

Pazgen 2. Tems1 2.1., 2.2., 2.3.
Pazpen 3. Temn1 3.1., 3.2., 3.3.

Pasnen 4. Temn1r 4.1., 4.2., 4.3

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

Paznen 6. Tema 6.1
Paznen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

OK 02. Mcnonb30BaTh COBpEMEHHbIE
Cpe/ICTBa MOUCKA, aHaIN3a 1
HHTEpIpeTaly HHOopMaIWH, U
I/IH(bOpMaIlI/IOHHBIC TEXHOJIOI'MU OJIA
BBIMOJTHCHHUS 3a71a4 MPOPECCHOHATBHON
JeSATeNLHOCTH

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

Paznen 4. Temn1 4.1., 4.2., 4.3

Pasnen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pasnmen 7. Temsr 7.1, 7.2, 7.3
Pasgen 8.

OK 03. IInaHupoBaTh U peaIn30BBIBATH
cO0OCTBeHHOETIPO( ECCHOHATILHOE U
JIMYHOCTHOC pa3BUTHC,
NpeINPUHIMATENILCKYIO AESTENFHOCTD B
npodeccuonansHol chepe,
HCIIONB30BATh 3HAHUA 10 (PUHAHCOBOI
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYalUsIX

Pasmen 1. Tema 1.1

Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Tems1 4.1., 4.2., 4.3
Pa3zgen 8 Tema 8.1

OK 04. DddexTrBHO B3anMOICHCTBOBATD
U paboTaTh B KOJUIEKTUBE U KOMAHIE

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

Paznen 4. Temr14.1.,4.2.,4.3

Pazgen 5. Temr1 5.1., 5.2, 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temn1 7.1,7.2,7.3

OK 05. OcymiecTBIATh yCTHYIO U
MIUCBMEHHYIO KOMMYHHKALIUIO Ha
roCyapCTBEHHOM sA3bIKe Poccuiickoil
®deneparyy ¢ y9eTOM 0COOEHHOCTEH
COLIMATIBHOTO U KYIbTYPHOTO KOHTEKCTa

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

Paznen 4. Temr14.1.,4.2.,4.3

Pazgen 5. Temr1 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pazngen 7. Temn1 7.1,7.2,7.3
Pasnen 8 Tema 8.1

OK 07. CozmeficTBOBaTh COXpaHEHHIO
OKpYXaIoLEN cpeapl,
pecypcocOepesKeHNI0, IPUMEHSTh 3HAHNS
00 M3MEHEHUH KIMMAaTa, TIPUHIMIIBI
0epeKITMBOTO TPOU3BOJICTRA,

3¢ (eKTHBHO IEHCTBOBATE B
YpEe3BBIYANHBIX CHTYALUSIX

Pazpgen 2. Temr1 2.1., 2.2., 2.3.
Pazgen 3. Temrr 3.1., 3.2., 3.3.

Paznen 4. Temr14.1.,4.2.,4.3

Pazgen 5. Temr1 5.1., 5.2., 5.3.

Pasnen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

[NK 1.2. OcymecTtBiate cOOpKy ¥
HACTPOMKY CHELHMAITEHOTO 000PYIOBAaHUS U
crcTeM

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

Paznen 4. Temn1 4.1.,4.2.,4.3

Paznmen 5. Temsr 5.1., 5.2., 5.3.

Paznen 7. Temwr 7.1, 7.2, 7.3

IIK 1.5. OcymecTBiiTs KOHTPOIb U
WCTIBITaHNUS CTICIIAIBEHOTO 000pYAOBaHNS
U CHCTEM

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

Paznen 4. Temwr 4.1.,4.2., 4.3

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

Paznen 7. Temwr 7.1, 7.2, 7.3

1K 2.3. KoHTponnpoBaTh Ka4eCcTBO

Paznen 2. Temsr 2.1., 2.2., 2.3.

- YCTHBIH OIIPOC,

- TECTHPOBaHHE,

- HaOIIOIEHHUE 3a XOI0M
BBINIOJTHEHHS 1a00paTOPHBIX
pabor,

- BBIIIOJIHEHHE OTYETOB I10
nabopaTopHBIM padboTam,

- BBIIIOJTHEHHE OTYETOB 110
MPaKTHYECKUM padoram
(pereHne KaueCTBEHHBIX
pacyeTHBIX 3a/1a4),

- BBINIOJTHEHHE NTPAKTHIECKHX
3a/laHui TPOoQecCHOHATBHOM
HAaIIPaBJICHHOCTH,

- BBITIOJIHEHHUE 3aJaHUN
BHEAYyIUTOPHOMI
CaMOCTOSITENTLHOM PaboTBHI,

- BBIIIOJTHEHUE 3aJaHUHN
KOHTPOJBHBIX padoT,

- BBIIIOJTHEHUE 3aJaHUN
MIPOMEXYTOUYHOM aTTECTALNU
nddepeHnnpoBaHHOTO
3a4eTa M SK3aMeHa.




BBINOJTHAEMBIX Pa0OT, BBISBIIATH,
aHAJIM3UPOBATh M YCTPAHATH IPUINHBI
HU3KOH 3((EeKTUBHOCTH JESATEITBHOCTH
MOJPa3/IeJICHUs U BBIITYCKa MIPOAYKIIUH
HU3KOr0 KauecTBa

Pazgen 3.
Paznen 4.
Pazgen 5.
Pazgen 7.

Temn1 3.1., 3.2., 3.3.
Temr14.1.,4.2.,4.3
Temw1 5.1., 5.2, 5.3.
Temer 7.1,7.2,7.3

1K 3.4. PazpabatsiBaTh
TEXHOJIOTUYECKYIO IOKYMEHTALUIO 10
W3TOTOBIICHUIO JIETaJel ClIelnalbHOTO
000pyTIOBaHUS M CUCTEM

Pazgen 2.
Paznen 3.
Paznen 4.
Paznen 5.
Paznen 7.

Temr1 2.1.,2.2., 2.3.
Temsr 3.1., 3.2., 3.3.
Temr14.1.,4.2.,4.3
Temr1 5.1., 5.2, 5.3.
Temer 7.1,7.2,7.3
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