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1. HOACHUTEJIBHASA 3AIINCKA

[Tporpamma yuebnoro npeamera «OYIL. 6. ®uznkay pazpaboTaHa Ha OCHOBE:!

- (henepambHOTO rOCYIaPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIapTa CPEAHETO
obmrero oopazoBanus (nanee — ®I'OC COO);

- (henepambHOTO rOCYIapCTBEHHOTO 00PAa30BATEIBHOTO CTAaHIAPTa CPEAHETO
npodeccuonansHoro ooOpazoanus (magee — DI'OC CIIO) chnennamabHOCTH
31.02.03 JlabopaTopHasi AMATHOCTHKA;

- MPUMEPHO 00pa3oBaTEIBLHON MPOrpaMMbl CPEAHETO MPO(HECCUOHATHLHOTO
oOpaszoBanus 1o creruanbHoctd (manee - [IOIT CIIO) mo crenuanbHOCTH
31.02.03 JIabopaTopHasi AMATHOCTHKA

- IpUMEpHON pabouelt mporpaMMbl 00111€00pa30BaATENBHON AUCIUILIUHbI
«OVYII. 6. Duzunkay;

- METOJMKHU TpenoiaBanus obiieoOpa3zoBareabHoi nucuuriuiel «OYIL. 6.
Du3uKay;

- PEKOMEHJAIMK MO0 pealu3aluu CcpeaHero oOmero oOpa3oBaHUS B
npezesiax OCBOCHHsI 00pa30BaTENbHON MPOrpaMMBbl CPETHETO MPOPEeCCUOHATBHOTO
oOpa3zoBaHus;

- yuebHoro miaHa no cnenuansbHocti 31.02.03 JlabopaTopHas
JTHATHOCTHKA

- paboueit mporpaMMBbl BOCITUTaHUS 10 cnernaibHocTr 31.02.03
JlaGopaTopHasi TMarHOCTHKA

[Iporpamma yuebnoro npeamera «OVYIL. 6. @usuka» 31.02.03 JlabopaTopHasi
JUATHOCTHKA pa3paboTaHa B cooTBeTcTBUU ¢ KoHlenuued mnpenogaaBaHus
0011e00pa3oBaTeIbHBIX TUCLMILTIH C y4eToM npodeccuoHanbHON
HAIpaBJICHHOCTH TMpOTpaMM CpeAaHero mnpodeccruoHaabHOrO  00pa3oBaHMs,
peanu3yemMbix Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHUs, YTBEPKICHHOMN
pacniopsbkeHrueM MunucrteperBa mnpocsemienusi Poccuiickonn  ®Denepanuu  OT
30.04.2021 Ne P-98, Ha ocHoBaHumu mnucbMma JlemaprameHTa TOCyJapCTBEHHOU
noMuTUKH B cdepe  cpeaHero  npodecCHOHAIBbHOTO  00pa3oBaHUS U
npodeccuoHabHOr0 0o0y4yeHus MuHucTepcTBa TmpocBelieHus Poccuiickoit
®deneparuu oT 30.08.2021 Ne 05-1136 «O HanpaBieHUH METOAUK MPETOaBaAHUS.

Conepxanue pabouedt mporpammbl no mnpeametry «OVIL. 6. dusukay
pa3paboTaHO Ha OCHOBE:

CUHXpOHU3AIMK 00pazoBaTesibHBIX pe3ynbTaToB @I'OC COO (JIMYHOCTHBIX,
npeameTHbIx, MetanpeametHoix) 1 @I'OC CIIO (OK, I1K) ¢ yuerom npodunbHoi
HaIPaBJICHHOCTH CIICIIMAILHOCTH;

MHTETpallid M TPEEeMCTBEHHOCTH cojepxkanus mno npeamery «OVIL6.
®du3zuka» W colepKaHus Y4eOHBIX IUCIUIUIMH, TPO(ECCHOHATBHBIX MOJYJICH

dI'OC CIIO.

1.1. Mecto yuyeOHOro TmipeAMeTa B  CTPYKType  OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMBI:



Vueonsii npenmer «OVIL. 6. ®usuka» wu3ydaercs B 001meoOpa3oBaTeIbHOM
IIUKJIC OCHOBHOW 00pa30BaTEIBbHOM IMPOTPAMMBI CPEIHEr0 MpodheCCHOHATBHOTO
obpazoBanus (nanee — OOII CIIO) no cnenuansHocty 31.02.03 JlaGopaTopHas
JAATHOCTHKA Ha 0a3e OCHOBHOTO OOIIEro 0O0pa3oBaHMS C MOJIYYCHHUEM CPEIHETO
o011iero 00pa3oBaHusl U SIBISECTCS OOIIMM yYeOHBIM IIPEAMETOM U3 00s13aTeIIbHBIX
MPEIMETHBIX 00IaCTeH.

Ha uzyuyenmne mpenmvera «OVIL. 6. ®usuka» no cneruansaoctu 31.02.03
JlabopaTopHasi AMAarHocTUKa OTBOAWTCS 68 4YacoB 4yacoB (3 HUX 34 4 —
oOsi3aTenbHasl 4acTh, 34 4 — BapuaTUBHAs YacTh, J0OaBJICH y4eOHBI MOIYIb
«ACTpPOHOMHUS») B COOTBETCTBUU C yUEOHBIM IIaHOM 10 crienmanbHocTi 31.02.03
JlaGopaTopHasi TMarHOCTUKA.

B mnporpamMmMe TeopeTHYECKHE CBEACHHS JIOMOJHSIOTCA NPaKTUYECKUMHU
3aHATUSMU B COOTBETCTBUU C Yy4e€OHBIM IUTaHOM Mo crneuuaibHoctu 31.02.03
JlaGopaTopHasi IMarHOCTHKA

[IporpamMma COJOEPKUT TEMATUYECKUH IUIaH, OTPa)KArOUIMM KOJIMYECTBO
4acoB, BBIIEISEMOE Ha U3yUEHUE pa3/ielioB U TeM B paMkax npeamera «OVYIL. 6.
Duszukay.

KonTpons kauectBa ocBoenus npeamera «OVIL. 6. ®duznkay» npoBoauTcs B
IIpoLIECcCe TEKYLIErOo KOHTPOJIS U IPOMEKYTOUHOM aTTECTALNH.

Texymmii KOHTpOJIb TPOBOAUTCS B IMpeAeliax y4eOHOro BpEMEHH,
OTBEJICHHOTO Ha TMpPEAMET, KakK TPaTUIMOHHBIMH, TaK M HWHHOBAIIMOHHBIMH
METO/JAMH, BKJIOYas KOMIIBIOTEPHOE TECTUpPOBaHUE. Pe3yiabTaThl KOHTPOJIS
YUUTBHIBAIOTCS TIPY TIOJIBEICHUN UTOTOB IO MPEAMETY.

[IpomexxyTouHas aTTrecTanusi NpoBoAUTCS B (hopme nudPepeHInpoBaHHOTO
3ayeTa Mo UTOraM U3y4eHHUs MPEeaMETa.

1.2. Ilesu v 3a1a4M y4eOHOIr0 npeaMeTa

Peanuzamus mporpammer  yue6Horo mpenmera «OVYIL. 6. ®duzmka» B
ctpykrype OOII CITO HanpaBieHa Ha JOCTHXKEHUE 1IEJIH T10:

* opMHUPOBAHHUIO Y 00YYAIOIIMXCSI YBEPEHHOCTH B IICHHOCTH 0Opa3oBaHus,
3HAYMMOCTH (PU3UYECKUX 3HAHMM Ui COBPEMEHHOTO KBAIM(UIIUPOBAHHOTO
CIEUAIIMCTA MPU OCYIIECTBIECHUH €T0 TPOPECCUOHATILHON IeATeIbHOCTH;

* (OpMHUPOBAHUIO €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJIQJICHUIO cnequpuyecko  cucTeMor  (PU3UUECKUX MOHATHIA,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

* OCBOCHHUIO OCHOBHBIX (DU3UUYECKUX TCOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUIO  OCHOBHBIMH METOJIaMM HAy4YHOTO TO3HAHUS TPUPOBI,
UCIIOJB3YyeMbIMU B (u3uKe (HAOJIOACHUE, OMUCAHUE, U3MEPEHHE, BBIJIBUKEHUE
TUINOTE3, IPOBEJICHUE SKCIIEPUMEHTA);

* OBJIAJICHUIO YMEHHUSMHU 00palaThIBaTh JaHHBIE DKCIEPUMEHTA, OOBSICHATH
MOJIyYEHHbIC PE3yJbTaThl, YCTAaHABIWBATh 3aBUCUMOCTU MEXITY
(bU3MYECKUMU BEJIMYMHAMU B HAa0JII0/1aeMOM SIBJIEHUH, JIEJIaTh BHIBO/IBI;



* popMHUpOBaHUIO YMEHUS PEIIATh PU3NUYECKHE 3314l Pa3HbIX YPOBHEH
CJIOKHOCTH;
* Pa3BUTHIO [TO3HABATEJILHBIX MHTEPECOB, MHTEILIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce NPUOOPETEHHs 3HAHUHN C UCTI0JIb30BAaHUEM PA3TMUHBIX
MCTOYHUKOB MH(GOPMALIMKM U COBPEMEHHBIX NHPOPMAIIMOHHBIX TEXHOJIOTUH;
yMEHUI0 (POpMYyIHPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO 110
OTHOUIIEHUIO K Pu3nyeckoi nHpOopMaIuu, MoJy4yaeMor U3 pa3HbIX HCTOYHUKOB;
* BOCITUTAHHIO YyBCTBA TOPJIOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY.

O0CBOCHMIO 00pa3oBaTeiabHBIX pe3yiabTaToB ®I'OC COO: muunoctHbIe (JIP),
metanpeametasie (MP), npeametnsie yriyonennoro yposus (I1P),

MOATOTOBKE OOYYAIOIMMXCA K OCBOCHHIO OOMHUX H TPOodheCcCHOHATHLHBIX
komnetreniui (mamee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO 1o
cneruanbHocTu 31.02.03 JIaGopaTopHasi AUATHOCTHKA

B cootBerctBUn ¢ I[IOOIT COO coxpep:kanue mporpaMMbl HalpaBJIEHO Ha
JIOCTUKEHHUE CIICTYIOIINX 3a/1a4:

* MpuoOpeTeHre 3HaHUK 0 (yHAAMEHTAIbHBIX (PU3HMUECKUX 3aKOHAX,
JeXallUX B OCHOBE COBPEMEHHOM (PU3UUECKON KapTHUHBI MUPA, IPUHLIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJCTBEHHBIX MPOIIECCOB, O HanboJee
Ba)KHBIX OTKPBITHSIX B 00J1acTU (DU3UKH, OKA3aBUIMX ONPEIEISIONIEe BIUSIHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHH;

* IOHUMaHHE (PU3NYECKOM CYLIHOCTH SIBJICHUI, MPOSBISIOIIUXCS B paMKax
MIPOU3BOICTBEHHOM J€ATEIbHOCTH;

* OCBOEHHUE CIIOCOOOB UCIOJIb30BaHUS (PU3MUECKUX 3HAHUU JIIApEIIECHUs
NPaKTUYECKUX U MPOPECcCUOHANbHBIX 337a4,  OOBSICHEHUS SIBICHUUIIPUPOIBI,
IIPOU3BOJICTBEHHBIX U TEXHOJOTMYECKUX MPOLECCOB, IPUHIIMIIOB JEHCTBHS
TEXHUYECKUX opuOOpOB M yCTPOMCTB, oOecreyeHus 0e30MacHOCTH
IPOM3BOJCTBA U OXPaHbl IPUPOJIbI;

* popMupoBaHUE YMEHHI peniaTh yueOHO-TIPAKTHUECKUE 3aa4H
bu3znyecKoro cofepx aHus ¢ yu€ToM NpopeccHoHaIbHON HaNpaBICHHOCTH;

* MPpUOOpPETEHNE ONbITA TO3HAHUS U CAMOIIO3HAHUS; YMEHUW CTaBUTh 3a4a4u
U peuath npo0saeMsl ¢ y4€ToM NpodheCcCHOHATBbHONW HAIPaBIEHHOCTH;

* opMupoBaHME  YMEHHMM HCKaTh, aHaJIMW3UPOBaTh U 00pabaThIBATh
buznyeckyro nHOOpMaIUO ¢ y4€ToM NMpodhecCHOHATBHON HAIPaBICHHOCTH;

* TOJArOTOBKa OOYYalOIIMXCS K YCHEIIHOMY OCBOEHHUIO JUCLUUIUIMH U
MoayJell mpodecCHOHANbHOrO LHUKIA: (POpMUPOBaHHE y HUX YMEHMH M ONbITA
NEeATEIbHOCTH, XapaKTepHbIX Mg Tpodeccuil / AOMKHOCTEH ClyX)aluux WK
CHEeLMAbHOCTEH, TMOJIy4aeMblX B  MNPOEeCcCHOHAIBHBIX  00pa30BaTENbHBIX
OpraHu3alMsX;

* TMOATOTOBKA K (OPMUPOBAHHIO OOIMIMX KOMIIETCHIIMA OYIyIIero



CTHEIHMAUCTa: CaMOOOpPa30BaHMs, KOMMYHUKAIIMH, TPOSBICHUS TPaKIAHCKO-
NaTPUOTHYECKOHN TO3HIIMH, COTPYTHUIECTBA, TPUHSITHS PEIICHUN B CTAaHIAPTHOHN U
HECTAaH/IAPTHON  CHUTyaIlusAX, MPOCKTHUPOBAHUS, TIPOBEACHHUS  (PUIUICCKUX
u3MepeHuii, d3(pQPeKTUBHOTO W  OE30MaCHOTO HCIOJB30BaHUS  Pa3THUIHBIX
TEXHUUYECKUX YCTPOWCTB, COONIOJACHUS TMpaBWJI OXpaHbl Tpyda Tpu paboTe ¢
bu3nIeCKUMU TTPUOOPaMH U 000PYI0BAHUEM.

B npouecce ocoenus npeamera «OVYIL. 6. ®dusznka» y oOydarommxcs
IEJICHAIIPaBICHHO (POPMHUPYIOTCS YHUBEpCAJbHbIE y4ueOHbIE NeHCTBUA (nanee —
YY), Bkmouas QopMupoBaHHME KOMIIETCHIIMA B  00macTd  y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JeATENbHOCTH, KOTOpPhIE B CBOIO OYEpPEIh
00ecreunBaOT MPEEMCTBEHHOCTh (opMupoBaHus o0mux kommereHiuin OI'OC
CIIO.

dopMupoBaHue YV OPUEHTUPOBAHO Ha npodeccruoHanpHOe
caMoOIIpeiesIeHne 00yJarouuxcsi, pa3BUTHE O0a30BBIX YIPABICHYECKUX YMEHUM
1O IUIAHWPOBAHUIO U MTPOSKTUPOBAHUIO CBOETO MPO(PECCHOHATEHOTO Oy IyIIETo.

1.1. OO0mas xapakTepuCTHKA Y4eOHOI0 NpeaMeTa
Oco0eHHOoCTh (POPMUPOBAHKS COBOKYITHOCTH 3a]1a4 U3y4YEeHUS (PU3NUKU JIs1
CHUCTEMBI  CPEIHEro Mpo(eccCHOHAIBHOTO  O00pa30BaHUA 3aKJII0YaeTCs
B HEOOXOJIMMOCTH pean3aiuy NpodhecCHOHATFHON HAIPABIEHHOCTH PEIIaeMbIX
3a/1a4, yu€Ta 0COOCHHOCTEH cPephl AeATEIbHOCTH OYIyIINX CIEIIUATUCTOB.

B mporpamMmy BKITIOYEHO cojepiKaHHe, HalpaBlieHHOE Ha (OPMHUPOBAHHE Y
oOyJaromuxcss KOMIICTCHIINHA, HEOOXOMWMBIX JIJIi Kad4eCTBEHHOTO OCBOCHHUS
OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYEHHUEM CPEIHETrO
obmiero oOpazoBaHus, MPOTPaMMbl TIOJTOTOBKH CICIIHAIUCTOB CPEIHErO 3BEHA

(IITICC3).
[Ipeamet «OVYII. 6. ®u3nkay» nzydaercs Ha 0a30BOM YpOBHE.

B pe3ynbrate ocBoeHUsI y4eOHOTo peaMeTa 00YyUarOIIUIiCs J0JIKeH 3HATD.

* CMBICI TOHATHI: (U3UYECKOE SIBIIGHUE, THUIOTE3a, 3aKOH, TEOpHs,
BEIIIECTBO, B3aMMOJCHCTBHE, JJIEKTPOMArHUTHOE TIIOJIe, BOJHA, (DOTOH, aTOM,
aTOMHOE SI7IPO, HOHU3UPYIOIINE U3ITYICHUS;

* CMBICT (PU3UUYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHIa,

UMITYJIbC, pa00Ta, MEXaHUYECKask YHEPTHUS, BHYTPCHHSIS YHEPTHS,

aOCOJTIOTHAS TEMITepaTypa, CPSAHIS KHHETHYECKass  DHEPrus  YaCTHII

BEIIIECTBA, KOJUYECTBO TEILJIOTHI, DIIEMEHTAPHBIN dJIEKTPUUCCKUN 3apsT;

* CMBICT  (PUBMUECKHX 3aKOHOB KJIACCUYECKOM MEXaHUKH,

BCCMHUPHOTI'O TATOTCHUA, COXPAHCHUA OHCPI'UH, HMITYJIbCa n
QJIICKTPUYICCKOI'O 3apsaa, TEPMOANNHAMUKH, 3JICKTpOMaFHI/ITHOI71 HMHAYKOWUH,



doTtorpdexra;
* BKJIQJT POCCUICKUX U 3apyOeKHBIX YUCHBIX, OKa3aBIIUX HAaHOOJIbIIICEe

BJIMSIHUE HA Pa3BUTUE (PU3UKU;

B pe3ynbTaTe 0CBOCHUS TUCHUILIUHBI 00YYaIOIUNACS 10JKEeH YMeTh:

* POBOAUTH HAOJIO/ICHNUS, TIJIAHUPOBATH U BHITIOJIHSTh

AKCIIEPUMEHTHI,

* BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH,

* IPUMEHATh  TOJIyYCHHbIE 3HaHUS 10 (u3uke [ OOBSICHEHUSA
pa3HO0Opa3HBIX (PM3UUECKUX SBJIICHUN U CBOWCTB BEIIECTB;

* MPAKTUYECKHU UCTIOJIb30BaTh (PU3NUECKHUE 3HAHUS;

* OIICHUBATh IOCTOBEPHOCTH €CTECTBEHHO-HAYYHON MH(OPMAIINH;

* CIIOJIB30BAaTh ~ NPUOOPETEHHbIE 3HAHUSA W YMEHUS Ui pElICHUs
IIPaKTUYECKUX 3a1ad NIOBCEHEBHOM KU3HH, o0ecnieuyeHus
0e30MacHOCTH COOCTBEHHOM KHW3HH, PAlMOHAIBHOIO MPUPOIONOJIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CPEBI.

* ONUCHIBATh U OOBACHATH (PU3NUYECKUE SIBJICHUS U CBOWCTBA TEN: CBOWCTBA
ra3oB, OKUJAKOCTEM W  TBEpAbIX TeN; JJIEKTPOMATHUTHYID  HHIYKUUIO,
pacpoCTpaHEHUE D3JEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA  CBETAQ,
U3ITy4YE€HHE U MOTJIOIIEHHE CBeTa aTOMOM; (OTOI(PPEKT;

* OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHI;

* JIeJIaTh BBIBOJIbI HA OCHOBE SKCIEPUMEHTAJIbHBIX JIaHHBIX;

* PUBOJUTH MPUMEPHI, TOKA3BIBAIOILIUE, YTO: HAOIIONECHUS U IKCIEPUMEHT
SBJIAFOTCS. OCHOBOM ISl BBIJBM)KEHMS THMIIOTE3 M TEOPHil, MO3BOJISIOT IIPOBEPUTH
VUCTUHHOCTh TEOPETUYECKHUX BBIBOJOB; (PU3MUECKas TEOpHUs JaeT BO3MOKHOCTh
OOBSICHATH U3BECTHBIC SIBJICHUS IPUPOJBI U Hay4yHble (aKThl, IPEJICKA3BIBATD €IIIE
HEU3BECTHBIC SABJICHUS;

* NOPUBOJUTH MPHUMEPHl NPAKTHUECKOIO HCIOIb30BAHUS (U3HUECKUX
3HAHMI: 3aKOHOB MEXAHUKHU, TEPMOAUHAMUKH U AJIEKTPOJUHAMUKHU B SHEPIEeTHKE;
pPa3IUYHBIX BHJOB JJIEKTPOMATHUTHBIX HW3JIY4EHUN IS pa3BUTHA paguo H
TEJIEKOMMYHUKALIM, KBAaHTOBOM (HU3UKM B CO3JaHUU SACPHOM DHEPreTUKH,
Ja3€poB;

* BOCIPUHUMATh M HA OCHOBE TMOJYYEHHBIX 3HAHUW CaMOCTOSATEIBHO
OIlCHUBaTh HWHQOpMaIUio, cojepxairytocss B coobuieHusx CMMU, Hurepnere,
HAy4YHO-TIOMYJISIPHBIX CTaThsIX.

* IPUMEHSTH MOJYYEHHbIE 3HaHUA JIJIs pelieHus (PU3ndecKkux 3ajay;

* OTIPECIIATH XapakTep PU3NIECKOro mporiecca mo rpaduky, Tadaule,
bopmyme*;

U3MEPATH PsZl GU3HUECKUX BEJIMYUH, PECTABISASA PE3YIbTaThl U3BMEPEHUM C
Y4E€TOM MX MOTPELTHOCTEM.



[Ipenmer «OVYIL. 6. ®u3zuka» uUMeeT MEXIUCUUIUIMHAPHYIO CBSI3b C
MEeXIUCIUIUIMHApHBIMU Kypcamu (nanee - MJIK) mpodeccuonanbHoro mukia
M/IK.01.01 OcHoBbI XuMuUM ¥ (PU3MKO-XUMHUYECKHE METOAbI JIa0OPATOPHBIX
uccaenopanuii, MJIK.05.01 CanurapHo-rurueHnyecKkue JadopaTopHbie
HCCJIe0OBAHUS

[Mpeamer «OVYII. 6. ®uzuka» uMeeT MEXIUCIUILTMHAPHYIO CBS3b C Y4EOHOM
muciuIuimHON  «OO0Ie KOMITeTeHITMN TTpod)ecCroHana» 00MmenpodecCHOHATBHOTO
IMKIIA B YaCTU PA3BUTUS MATEMATUYECKOW, YHUTATENIbCKOW, E€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, a Takke (HOpMUpOBaHMS OOIMX KOMIIETCHIIMH B cdepe padoThl ¢
uH(pOpMAITHEH, CaMOOPTaHM3AINH ¥ CAMOYTIPABIICHHSI, KOMMYHHUKAITHH.

CopepkaHue TpeaMeTa  HalpaBlIEHO Ha  JOCTHXKCHHUE  JIMYHOCTHBIX,
METANpPEIMETHBIX M TMPEAMETHBIX PE3YyJIbTaTOB OOYYEHHUS, pPErIaMEHTHPOBAHHBIX
dI'OC COO.

B npoduibHyI0 COCTaBISIIONIYIO IO MPEAMETY BXOAUT MPOGECCHOHATBEHO
OPHEHTHPOBAHHOE COJIEpKaHKe, HEOOXoauMOoe /1Jisi (POPMHUPOBAHUS Y O0YYAIOLITUXCS
00X U MPOheCCUOHATBHBIX KOMIETECHITHIA.

[Iporpamma Takke Y4YUTHIBAET BO3MOXKHOCTh pealu3alud y4eOHOTO
MaTepuaia B THOpUIHOM (CMEIIaHHOM) 00Y4YEeHUH, a Takke B (popmaTe oOyueHus
C MPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUH M 3JIEKTPOHHOTO

o0yuenus (I0OT u 20)

B nporpamme no npeamery «OVYIL. 6. ®usukay, peaanu3zyeMoil Npu MNOATOTOBKE
O0yYaroIuMXcsi 1O CIEHHAIBHOCTH MPO(HIBHO-OPUEHTUPOBAHHOE COJIEPKaHHE
HaXOJUT OTPAKECHUE B pa3Jeiax:

Paznen 1. ®usuka u METOIbl HAYYHOTO TTO3HAHUS
Pasznen 2. Mexanuka

Pasnen 3. MonekymnspHas Gu3uka ¥ TepMOJUHAMHKA
Paznen 4. DnekTpoauHamMuka

Pa3nen 5. Konebannsa v BOJIHBI

Paznen 7. KBantoBas pusuka

Paznen 8. DnemMeHThl aCTPOHOMUU U acTpOU3UKU

1.4. Ilnanupyembie pe3yJabTaThl 0CBOEHHUS YUeOHOT0 MpeAMeTa

B pamkax mnporpammbel ydyebnoro mnpenmera OVIL. 6. ®usuka
OOYYarOIIMMHUCST OCBAMBAIOTCA JIMYHOCTHBIC, METANpPEIMETHhIE W TPEIMETHBIC
pe3ynbTathl B cooTBeTCTBHUM ¢ TpeboBanmsimu DI'OC cpemgHero o061iero
oOpazoBanus: audHocTHeie (JIP), meranpenmernbie (MP), mpeamerHbie s
0azoBoro ypoBHs uzydenus (ITP 6 ):



Koa u HauMeHOBaHMe
(popmMupyembIx
KOMIIeTeHIMii

OK 01. Beibupats
CIIOCOOBI perieHus
3a1a4
npodeCCHOHAIbHON
eITEIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUNIHHBI

O01mue

JIP 1 JImuHOCTHBIC
pe3yIbTaThI JIOJI)KHBI
OTpa)kaThb B YacTu
TPY/I0BOT0 BOCIIUTAHMS:

- TOTOBHOCTb K Tpyay,
OCO3HaHHE LIEHHOCTH

MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTh K aKTHUBHOH
JCSITCIIBHOCTH
TEXHOJIOTUIECKOM

U COLMAIIbHOU
HaIPaBJICHHOCTH,
CIIOCOOHOCTH
WHUIIMAPOBATH,
IUTAHUPOBATh u
CaMOCTOSITEIILHO BBITOJHATh
TaKylo JCeSTeIbHOCTD,

- UWHTEpEC K pa3IHYHBIM
chepam 1mpodhecCHOHATEHOM
NeSITeIbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH
K 00pa3oBaHHIO
u  caM0ooOpa3oBaHHMIO  Ha
MPOTSDKEHUU BCEH JKU3HU;

MP 1 MeranpeamerHble
pe3yJIbTaThl JTOJI’KHBI
OTpa)kaTh:

OBnanenue
YHHMBEPCAJIbHBIMH
yueOHBIMU
NMO03HABATEJIbHBIMU
AefiCTBUSIMU:
a) 0azoBble
JIEUCTBUA:
CaMOCTOSTENIbHO
(hopMynpoBaTh "
aKTyallu3UpoBaTh MpoodIIeMy,
paccmarpuBath ee
BCECTOPOHHE;
YCTaHABIIMBATh
CYILIECTBEHHBIN NMPU3HAK WU
OCHOBaHHS ISl CPaBHEHMUS,
KIaccupuKauu u
000011eHNS; OTIpeIETATh
enu JIeATEeITbHOCTH,
3a/aBaTh ~ HapaMmeTpel U
KpUTEpUU

JJOTHYCCKHEC
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Ipenmernbie
I1P6 l. CdopmupoBaHHOCTH
NpeCTaBICHUI 0 pomu

U MecTe (U3UKH M aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH KapTUHE
MHpa, O CHCTEMOOOpa3yromei
ponu buzuKn
B Pa3BUTHH E€CTECTBCHHBIX HAayK,
TEXHUKHU u COBpPEMEHHBIX
TEXHOJIOTHH, O BKJIAJIE POCCUNUCKHUX
U 3apyOC)KHBIX YYCHBIX-(U3UKOB B

pa3BI/ITI/Ie HaYKI/I, IIOHHUMAHHUC
busnyeckoit CYIIHOCTH
Ha0II01aEMBIX SIBJIEHUI
MHKPOMHMPA, MaKpOMHpa u
Merammpa;  I[OHUMaHUE  POJU
aCTPOHOMHUU

B HpaKTHqCCKOﬁ ACATCIBbHOCTHU

YyeJoBeKa M JallbHEHIIeM HAay4YHO-

TEXHUYECKOM  pa3BUTUH,  POJIU
bu3uKn

B (OpMUPOBaHUU Kpyrozopa u
(GYHKIIMOHATBHOW  TPAaMOTHOCTH
YesoBeKa JUISt pelieHus
MPAKTUYECKUX 3a7ay;

I1P6 2. CdopMHUpOBaHHOCTH

YMEHUH pacro3HaBaTh pU3NYECKHE
ABJIeHUsl (Ipouecchl) U OOBSACHATh
MX Ha OCHOBE M3YYEHHBIX 3aKOHOB,

paBHOMEpHOE

u PaBHOYCKOpPEHHOE
pr[MOJ'IPIHCfIHOe JABUXXCHUC,
cBOOOIHOE MaJICHUE Tell,
JOBUXKXCHUC 110 OKPYXHOCTH,
WHEpIUS, B3aMMOJICHCTBHE Tell,
KoJie0aTeIIbHOS JIBIDKECHUE,
pPE30HAHC, BOJHOBOE JIBIDKEHUE,
muddysus, OpOYHOBCKOE

JBIDKEHUE, CTPOCHUE KUAKOCTEH U
TBEPABIX TeJl, U3MEHEHHEe o0beMa

Ten npu HarpeBaHuu
(oxJtaxaeHun), TEIJIOBOE
paBHOBecCHE, ucrapeHue,
KOHJICHCAIIHS, IUTaBJICHHE,
KpHUCTaJTU3aLHs, KUTICHHE,
BII&XKHOCTh BO3/yXa, CBSI3b

CpeHeld KUHETUYECKOM JHEPTUH
TEIJIOBOTO JIBM)KEHUS MOJIEKYJ C
a0COIOTHOM TEeMIIEpaTypoi,



WX JOCTH)KEHUS, BBISBISTH
3aKOHOMEPHOCTH u
MIPOTHBOPEUUS

B paccMaTpUBaCMbIX
SIBIICHHSIX

0) 6a3oBbIC
UCCIIEIOBATEIILCKUE
JIeUCTBUSA:

- BJIQJICTh HaBBIKAMU
y4e0HO-UCCIIeIOBATEIbCKON
U MPOEKTHOU NIESTEIHLHOCTH,

HaBBIKAMH paspeieHus
npobem;

- BBIIBJISATH  IPUYUHHO-
CIICICTBEHHBIC  CBS3U U
aKTyaJIu3upoBaTh  3ajJayvy,
BBIIBUTaTh  TUIIOTE3Y €€
pelIeHus, HaXOJIUTh
apryMEHTBI JUIS
JIOKa3aTeabCTBa CBOHUX
YTBEPKICHUM, 3a71aBaTh
MmapamMeTpbl W KPUTEPUH
pELICHHUS;

- aHaJIM3UPOBATh
MOJy4YECHHBIE B xXoje
peleHus 3aJ1a49u
pe3yJIbTaThl, KPUTUYECKH
OLICHHBATh HnX
JIOCTOBEPHOCTb,

MPOTHO3UPOBATh M3MEHEHHUE
B HOBBIX YCJ'IOBI/H[X;

- YMETh MEPEHOCUTHh 3HAHUS
B HOSHaBaTCJ'IBHYIO n
MPAKTUYECKYIO JacTH
KHU3HECACATCIIbHOCTH,

- yMeTh HMHTETPUPOBATH
3HAHUA n3 pa3HI>IX
MpeIMETHBIX 00JacTei;

- BbIABHUI'aTb HOBBLIC HJICH,
npenjgaraTb OpUTHHAIBHBIC
IIoaxXoabl U peHIeHI/ISI;

- HpOS[BJ'ISITB

CIIOCOOHOCTDH UX
HCIIONB30BaHUA B
MMO3HABaTEILHON U
COLIMATTLHOM MTPAKTHKE
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MOBBILICHUE JaBJICHUS Ta3a IpHU
ero HarpeBaHUU
B 3aKPBITOM COCYZE, CBSI3b MEXKIY
mapaMeTpamMe COCTOSIHUS Ta3a B
M30IpoIeccax; JIEKTpU3alus Ted,
B3aUMOJICHCTBUE 3aps0B,
HarpeBaHue MPOBOJHHUKA C TOKOM,
B3aHUMOJCHUCTBHUE Mar"HuToB,
AIIEKTPOMarHUTHAas UHIYKIINS,
JNEHCTBHE MArHUTHOTO TIONISA Ha
MIPOBOIHUK c TOKOM
" JIBUOKYLLIAKCS 3apsn,
AIIEKTPOMarHUTHBIE KoseOaHus
u BOJTHBI, MPSIMOJIMHEHOE
pacrnpocTpaHeHHe CBeETa,
OTpaXKCHHE, IpEJIOMIICHUE,
uHTephepeHI, mudpakIms
U TOJSIpHU3aIlysl CBETa, JUCIICPCHS
CBETA; (OTOdNIEKTPUYECKHIA
addexT, cBeTOBOE  JaBJICHHE,
BO3HUKHOBCHHUE JTUHEHYATOTO
CIEKTpa aToMa BOJIOPO/IA,
€CTECTBCHHAasET W HUCKYCCTBCHHAS
PaZ0aKTUBHOCTD;
I1P6 3.
OCHOBONOJIAraloIUMHU
(GU3HYECKUMU  TIOHATUSAMH |
BEJIMYMHAMH, XapaKTePU3YIOUTUMHU
¢duznueckue IIPOLIECCHI
(CBSI3aHHBIMH C  MEXaHHUYECKUM
JIBIKCHHUEM, B3aMMO/ICHCTBHEM
Ten, MEXaHUYECKUMHU
KoJIeOaHUSMU ¥ BOJTHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTpOCHHEM
BEIICCTBA, TETUTOBBIMH
MpoLecCaMH;  DIIEKTPUYECKUM U
MarHUTHBIM TIOJISIMH,
ANEKTPUUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMH
KoJe0aHusIMU u
ONITHYECKUMU SIBIICHUSIMU;
KBaHTOBBIMHU SBIICHUSIMH,
CTPOCHHEM aToMa W aTOMHOTO
Aanpa, PaMOaKTUBHOCTHIO);
BJIQJICHUEC  OCHOBOIIOJIAralONUMHU
ACTPOHOMUYECKUMHU  TOHATHIMH,
MO3BOJISTFOIIMMH ~ XapaKTePU30BaTh
MPOLECChl,  MPOUCXOASIIME  Ha
3Be37aX, B 3BE3JHBIX CHCTEMaX,
B MEXraJlakTHUYeCKOH  cpefe;
JIBIDKCHHE HeOECHBIX T,
ABOJIIOLIMIO 3B€3]1 U BCeeleHHoI;

Bianenue

BOJIHAMU,
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[1P6 4. Bianenune
3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusMHU (3aKOH BCEMHUPHOTO
tarotenus, I, II um III 3akoHBI
HproToHa, 3akoH  coxpaHEHHSs
MEXaHUYECKOM DHEpPruM, 3aKOoH
COXpaHEHUs] HMMYJbCa, MPUHIIMI
CyNEepro3uIUK  CWJI,  MPUHIHUI
PaBHOMPABHOCTU  MHEPUUAIBHBIX
CUCTEM OTCUE€Ta; MOJICKYJIIPHO-
KUHETUYECKYI0 TEOPUIO0 CTPOCHHUS
BEIIIECTBA, ra3oBbIC 3aKOHEI,
MEpBbIA 3aKOH TEPMOJUHAMUKH;
3aKOH COXPaHEHUS AIEKTPUIECKOTO
3apsiga, 3akoH Kynona, 3akoH Oma
JUISL ydacTKa 1enu, 3akoH Oma 1jist
MOJHOM  DJICKTPUYECKOW  IIeMHu,

3akoH Jlxoyma - JleHma, 3akoH
AIIEKTPOMarHUTHOM WHIYKIWH,
3aKOH COXPAHEHHUs SHEPruu, 3aKOH
IIPSAMOJIMHEMHOTO

pacupoCTpaHEHHUs1 CBETa, 3aKOH
OTpaXKEHUS CBeTa, 3aKOH
MIPEIOMIICHUS CBETA; 3aKOH
COXpaHEHMsI  DHEpPruM,  3aKOH
COXpaHEHHUsSI  HUMIYJbCa, 3aKOH
COXpaHEHHUs ANEKTPUYECKOTO
3apsna, 3aKOH COXpaHEHUs

MacCoOBOI0 qucia, IMOCTYJIAThI
Bopa, 3aKOH pPaanO0aKTUBHOI'O

pacnazna); YBEPEHHOE
UCIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH Mpu  aHaim3e
buznyeckux SIBJICHUN "
IPOLIECCOB;

I[IP6 6. Bnagenne OCHOBHBIMU
METOJJaMH  HAy4YHOTO TO3HAHMS,
HCIIOJIb3yEMBIMU B ¢busuke:
MPOBOJUTH MPSIMBIE U KOCBEHHBIE
u3MepeHus: (PU3MUYECKUX BEIMYUH,
BBHIOMpAsi ONTHUMAJIBHBIA  CIIOCOO

HU3MEPEHUs u UCIIOJIB3Ysl
HN3BECTHBIE METOJIBI OIIEHKU
MOrPEIIHOCTEN U3MEPEHNUM,
MPOBOJUTH HCCJICTIOBAaHIE
3aBHCUMOCTEM buznuecKkux
BEIINYHMH

c HCIIOJIb30BaHUEM MPSIMBIX
W3MEpEHHI, OOBSICHSITH
MOJy4YECHHBIE pe3yIbTaThI,

UCTIONB3Ysl  (PUBHYECKHE TEOPHH,
3aKOHbl W TIOHSTHS, U JeNaTh



OK 02. cnonb3oBaTh
COBpPEMEHHBIE CpPEe/ICTBA
MOWCKa, aHaJIN3a U
WMHTEPIIPETalUU
uHpopMaLuy, U
uH(pOpMaIlMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodeccCuoHaNBHOM
eI TEIIbHOCTH

JIP 2 JInunoCTHBIE
pe3yabTaThI JTOJI’KHBI
OTpa)kaThb B YAaCTU LIEHHOCTH
HAYYHOTI'0 MO3HAHMS:

- c(hOpMUPOBAHHOCTh
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUs HayKu u
OOIIIECTBEHHONW  MPaKTHKH,
OCHOBaHHOTO Ha Juajiore
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa
B MOJUKYJIHTYPHOM MHUDE;

- COBEPILIEHCTBOBAHUE
A3BIKOBOM W YHUTATEIbCKOU
KyJIbTYypbl ~Kak CpeACTBa
B3aUMOJCICTBUSA MEXKIY
JIFOJIbMU U TIO3HAHUS MUDA;

YPOBHIO
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coOmolaTh  MpaBHiia
6e30macHoro Tpyna npu
MIPOBEICHUU WCCIIEIOBAaHHIA
B paMKax y4eOHOIro KCIIepUMEHTa
" y4eOHO-HCCIIEeI0BATENBCKOM
JESITEIIBHOCTH C HWCIOJb30BaHUEM
U(PPOBBIX U3MEPUTEITLHBIX
yCTpoicTB ¥ 1a00paTopHOTO
00opyIoBaHus;
c(hOpMHUPOBAHHOCTH
MpeCTaBICHUI

0 METOoJaxX TOJYYCHHsS] HAyIHBIX
ACTPOHOMHUYECKHX 3HAHHN;

ITP6 7. ChopmupoBaHHOCTH
YMEHHUSI pelIaTh pacueTHBIC 3a1a49u
C SIBHO 33JIaHHOM (PU3UYECKOMN
MO/IEJIBIO, UCTIONB3YS (PU3UUECKUE
3aKOHBI ¥ IPUHIIUIIBL, HA OCHOBE
aHaJIM3a yCIIOBHSI 3a]1a4i BHIOUPATh
(U3NUECKYIO MOJICIb, BBIJICIISATh
(bu3nvecKkne BEIIMYUHBI U
dbopMyIibl, HEOOXOIUMBIE

JUISL €€ PEIICHHMSI, TPOBOIUTh
pacyeThbl U OIICHUBATh PEATbHOCTh
MOJIY9EHHOTO 3HAYCHHUS
(U3HYECKON BETMIMHBI; peliaTh
KaueCTBCHHBIC 3a]]a4d, BEICTpanBast
JIOTUYECKH HETIPOTUBOPECUUBYIO

BBIBOJbI,

LIEMIOYKY PaCCyKICHUN

C ONOpOI HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH

1 (pU3UYECKHUE SBIICHUS

I[IP6 5. VYMeHue yuyuTHIBaThH
TPaHMIIBl IPUMEHEHUST M3YYEHHBIX
bu3nyecKkux MOJIEJIECH:
MaTepuaibHas TOYKa,

WHEpLHaJgbHas CHCTEMa OTCUETa,
UJealbHbIM ra3; MOJENNU CTPOECHUS
ra3oB, XHJIKOCTEH M TBEPIBIX Tell,
TOYEYHBIN JJIEKTPUYECKUN 3apsn,
AJIEpHast MOZEIb aTOMa, HyKJIOHHAs!
MOJIeJdb aTOMHOTO  siipa  MpH
peneHnH (PU3NYECKHX 3a/1a4;

ITP6 9. CpopmMUpOBaHHOCTH
COOCTBEHHOM MO3UIUH

10 OTHOILIEHHIO K (PU3UYECKOM
uH(popMalnu, MOJydaeMon U3
pa3HbIX UCTOYHUKOB, YMEHUI
HCIOJIb30BaTh U POBHIE
TEXHOJIOTUH IS TIOUCKA,



OK 03. ITnanuposats u
pean30BbIBATh
coOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
PEANPUHIMATEbCKYIO
JIeSITEIILHOCTD B
npodecCHoHaNBHOM
cdepe, UCTIONB30BAThH
3HaHHA N0 (PUHAHCOBOM
IpaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYyaIHUsIX

MertanpeameTHbIe

PE3YIbTATHI JTOJIKHBI
OTpaXkaTh:

MP 1 Osnanenue
YHHBepPCAJIbHbIMH
yueOHBIMU
NMo3HABATEJIbHBIMU
JleiCTBASIMMU

B) pabota ¢ uHbopmMaIuei:

- BJIAJIETh HABBIKAMU

noyiydueHus: uHopmauuu us3
HMCTOYHUKOB PA3HBIX THUIIOB,

CaMOCTOSTEIILHO
OCYIIECTBIIATH TIOUCK,
aHaIM3, CHCTEMATHU3AlMI0 U
MHTEPIPETAIHIO
UHpOpPMAIMK  PA3ITMYHBIX
BUJIOB u bopm
MIPECTABIICHHS,

- UCTIOJIB30BATh CPEJICTBA
MH()OPMAIIMOHHBIX

Y KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3aI[MOHHBIX 33]a4
C COOJIFOICHUEM
TpeOOBaHHUI SPrOHOMHUKH,
TEXHHKH 0€30IaCHOCTH,
TUTUCHEI,
pecypcocOepekeHus,
MIPABOBBIX M TUICCKHIX
HOPM, HOPM

nH(}OpMaLMOHHON
0e30macHOCTH

JIP 3 JInuHOCTHBIE
pe3yabTaThI JIOJKHBI
OTpaXkaThb B YacCTH JYXOBHO-
HPaBCTBEHHOI0
BOCIIMTAHMS:

- CIIOCOOHOCTHL OIICHUBATh
CUTyallii0 ¥ TNPUHUMATH
OCO3HAHHLIE pelIeHus,
OpPUEHTHUPYSICh HA MOPAIIbHO-
HPaBCTBCHHBIC HOPMBI
¥ [ICHHOCTH,

-OCO3HAHUC JIMYHOI'O BKJIaJ
B HIOCTPOCHUC yCTOfI‘-IHBOFO

Oynymiero;
MP 3 MeranpeameTHble
pe3yabTaThl JOJIKHBI
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CTPYKTYPUPOBAHUS,
MHTEPIpPETANU U IIPEJICTABICHUS
yueOHOW 1 HayYHO-TIOMYJISIPHON
uHpOpMAaLIUY; Pa3BUTHE YMEHUN
KPUTHYECKOTO aHaJIN3a
noJIy4aeMoi nHpopManun

ImP6 9. CdopmupoBaHHOCTD
COOCTBEHHOI MO3ULIUN
[0 OTHOUIEHHIO K (hu3nyeckon
uH(popMaluK, TOJydyaeMol U3
pasHbBIX ~ MCTOYHUKOB,  YMEHHH
HCIIOJIb30BaTh uudpoBbIe
TEXHOJIOTUU JUIs MIOUCKa,
CTPYKTYPHUPOBaHUS,
MHTEPIpETallud U TPEeACTaBICHUSI
yueOHOM ¥ Hay4YHO-TIOMYJISIPHOMN
uHpOpMallUY; PpPa3BUTHE YMEHUH
KPUTHYECKOTO aHanm3a
noJjy4aeMoil nHpopmanun



OK 04. DpdexTrBHO
B3aMMO/ICCTBOBATh U
paboTath B KOJUIEKTHBE
Y KOMaH]Ie

OTpaxkaTh:
Osnanenue
YHHUBepPCAJbHBIMU
peryasiTuBHbIMU
JNeHCTBUSIMU:

a) CaMOOpraHu3aIs:

- CaMOCTOSITENIbHO
OCYIIECTBIISITh
M103HABATEIbHYIO
JeSTeIIbHOCTD, BEISIBIISITh
npoOieMbl,  CTaBUTb U
(bopmynHupoBaTh
COOCTBEHHBIE  3aJaud B
o0pa3oBaTeNbHOM
JeSITeNIbHOCTH

Y )KU3HCHHBIX CUTYAIIHSIX;

- CaMOCTOSITENILHO
COCTaBJIATh IUTAH PEIICHUS
poOIeMbI

C  y4yeToM  HUMEIoUIuXcA
pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH u
MIPEATIOYTEHNN;

0) CaMOKOHTPOJIb:
WCII0JIb30BaTh MIPUEMBI

pednekcun 1A OLEHKH
CHTyallld, BBIOOpAa BEPHOTO
pelIeHus;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO MTPUHUMATD
peIICHUA IO NX CHUKCHHIO

JIP 3 JInuHOCTHBIE
pe3yabTaThI JIOJKHBI
OTpaXkaThb B YacCTH JYXOBHO-
HPaBCTBEHHOI0
BOCIIMTAHMSA:

- CIIOCOOHOCTHL OIICHUBATh
CUTyalli0 ¥ TNPUHUMATH
OCO3HAHHBIC pelIeHus,
OpPUEHTHUPYSICh HA MOPAIIbHO-
HPaBCTBCHHBIC HOPMBI
U IIEHHOCTH;

-OCO3HAHHUE JINYHOTO BKJIAJ
B IOCTPOCHHUE YCTONYUBOIO
Oynymuero;

MP 3 MeranpeameTHble
pe3yabTaThl JIOJIKHBI
OTpaXkaTh:

OBianenue
YHHUBepCaJbHBIMU
peryasiTHBHbIMH
ACHCTBUAMMU:
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I1P6 10. OBnagenue yMeHUSIMU
paboTaTh B rpynmne
C BBITIOJTHEHUEM Pa3THIHBIX

COIMAJIbHBIX poneﬁ, IJIaHUPOBATH

paboTy TPyMIbI, paIliOHAIBHO
pacnpenensarb AesITEIbHOCTh B
HECTaHJAPTHBIX CUTYaIHSIX,
aJIeKBaTHO OIIEHUBAThH BKJIaJl

KaXKJI0Tr0 U3 YYaCTHUKOB I'PYIIIIbI

B pEIlIEHUE paccMaTpuBaeMoil
poOIeMbI



OK 05. OcymiecTBasTh
YCTHYIO M1 TUCBMEHHYIO
KOMMYHUKAIUIO Ha
roCyJapCTBEHHOM
si3pIke Poccuiickoi
®denepannu ¢ y4eToM
0COOCHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTA

a) CaMOOPTaHMU3AITUS:

- CaMOCTOSITENTLHO
OCYILIECTBIISTh
MMO3HABATEIHHYIO
JeSITeNIbHOCTb, BBISIBIISITD
npoOJieMbl,  CTaBUTh |
dhopmynupoBaTh
COOCTBEHHBIC  3aJlaydl B
o0pa3oBaTeNbHOI
JeSTEIIbHOCTH

Y )KMU3HEHHBIX CUTYAIMsIX;

- CaMOCTOSITEIILHO
COCTaBJIATh IUIAH pEIICHUS
pOoOIIeMBI

C  y4yeToM  HUMEIoUIuXcA
pecypcos, COOCTBEHHBIX
BO3MOYXHOCTEH u
MPEIIOYTEHHI;

0) CaMOKOHTPOJIb!
HCIOJIb30BaTh MIPUEMBI

pediekcun I OICHKHU
CHUTYaIliH, BBIOOpa BEPHOTO
peIICHHUS;

- YMCTb OLICHUBATb PUCKHU

U CBOEBPEMEHHO

MPUHUMATh PELICHHUS 110

UX CHUKCHHIO

JIP 4 JImuHOCTHBIE
pe3yabTaThl JIOJDKHBI
OTpaXkaTh B YacTH
3CTETHYECKOIr0
BOCIIUTAHMA:

- HCTETHYECKOE OTHOLICHHE
K MHUpY, BKJIIOYAsi 3CTETHKY
ObITa, HAy4HOTO "
TEXHUYECKOTO TBOPYECTBA,
criopra, Tpyna
u 00IIeCTBEHHBIX
OTHOIIICHUH;

B 00J1aCTH MAaTPUOTUYECKOTO
BOCIIUTAHUSI IPOSIBIISATH:
-IICHHOCTHOE OTHOIIIEHUE K
rOCyJJapCTBEHHBIM
CHMBOJIaM, HCTOPHYECKOMY
U TPUPOJHOMY HACIEAHUIO,

MaMSITHHUKAM, TpaguLHSIM
HapoIoB Poccun,
nocTwxeHusM Poccnu B

HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPYJE;

MP 2 MeranpeaMmeTHble
pe3yJIbTaThI JTOJI’KHBI
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I1P6 1. CdopmupoBaHHOCTB
IpeJCTaBIeHUN 0 poiu
u Mecte (U3NKA U acTPOHOMHUHU B
COBPEMEHHON HAy4YyHON KapTHHE
MHpa, O CHCTEMOOOpa3yromiei
ponu buzukn
B Ppa3BUTHUH ECTECTBEHHBIX HAYK,
TE€XHUKU u COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJE€ POCCHUMCKUX
U 3apyOeXHBIX YUYEHBIX-(U3UKOB B

paSBI/ITI/IC HaYKI/I, ITIOHUMAHHUC
buznueckoit CYITHOCTH
HaOJIFOJaeMBIX SIBIICHUI
MUKpPOMHPA, MaKpoMHpa H
Merammpa;  I[OHUMaHUE  POJHU
aCTPOHOMHUU

B HpaKTquCKOﬁ OCATCIBbHOCTHU

4eJI0BEKa U JaJbHEHIIEM Hay4HO-
TEXHUYECKOM  pa3BUTHUH,  POJHU
bu3uKu

B (OpMHUPOBAHUU Kpyrozopa u
(GYHKIMOHATIBHOH  T'PaMOTHOCTH
yesoBeKa JUISE peleHus
IIPAKTUYECKUX 3a7a4



OTpaXkaTh:

Osnanenue
YHHBepPCaJIbHbIMHA
KOMMYHUKATHBHBIMU
JNeHCTBUSIMU:

a) oOIIcHuE:

- OCYIIECTBIIATh
KOMMYHHKAIIMM BO  BCEX
chepax KHU3HU;

- pa3BEpPHYTO M JIOTUIHO
M3JIaraTh CBOIO TOYKY
3peHus

C MCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB

OK 07. ConeiicTBOBaTH JIP 5 Jlmunoctueie | [1P6 8. ChopmupoBaHHOCTH
COXpaHEHHUIO pe3yabTaThl JOJKHBI | yMEHUS IPUMEHSTH IMOTYy4YSHHbBIE
OKpYKarolleu Cpebl, OTpaXXxaTb B HacCTh | 3gaHus 1151 OOBSICHEHUS YCIIOBUI
pecypcocoepekeHuro, IKOJIOTHYECKOTO npoTeKaHust GU3UUECKHUX SIBICHUM
MPUMEHSTH 3HAHUS 00 BOCIIMTAHUS: B IIPUPOJIC U JIJISL IPUHSATHUS
M3MEHEHUH KIMMAaTa, ) C(bOpllmpOBaHHOCTB MIPAKTUYECKHUX PEIICHUH B
9KOJIOTHYECKON  KYJIBTYPHI, .
TIPUHITAITBI [MOBCEIHEBHOM KU3HU IS
MMOHUMAaHUeE BIIHSHHSA
OepexIInBOro obecrnieueHus 6€30IaCHOCTH NpU
COLMAIBLHO-D)KOHOMHYECKUX
MIPOU3BOJICTBA, NPOLECCOB  HA  COCTOSIHHE oOpartreHuu ¢ OBITOBBIMHU
3P PEeKTHBHO PUPOSHOH M COLMATBHON puOoOpaMu U TEXHUYECKUMHU
JEHCTBOBATH B cpensl, 0CO3HaHuMe YCTPOMCTBAMM, COXPaHCHHS
qp€3BLIqaﬁHBIX 100aJIBLHOrO Xapakrepa 300pPOBbA U CO6JIIOIIGHI/IH HOpM
CUTYaITUIX 9KOJIOTHYECKHX MPOOIIeM; 9KOJIOTMYECKOr0 MTOBEIEHHS B
- TUTAHUPOBAHUE U | OKpYXKaroIIeH cpejie; TOHNMaHUe
OCYLICCTBICHHE ACHCTBUH B  He0OXOAUMOCTH HPHMEHEHUS
OKpyXaromien  Cpeac  Ha | noctuxkeHu GUMKH U
OCHOBE  3SHAHWA  LCICH | rexpomornii Ast palHOHATBLHOTO
YCTOWYIHBOTO pa3BHUTHS HPUPOIONOB30BAHHS
YyeJI0BEYECTBA;

AKTUBHOE HETIPUATHE
JEUCTBUM, IPUHOCAIINX
BpEJl OKPYXKaKOLLEH cpese

JInunocTHbIe pe3yjabTarsl BocnuTtanus (JIP BP)

JIPBP 1

OCO3H8.I'OH.[I/II>1 ce0s rpa>xIaHUHOM U 3allITUTHUKOM BEJIUKOM CTPAHBbI

JIP BP 9.1

T. 1.

Co0mroaroyii ¥ mpornaraHIupyoIni MpaBuiia 310pPOBOro U 0€30M1aCHOTO
o0pas3a XKM3HH, CIIOPTa; IPETYNPEKIAIONINHN JTUOO0 MPEOI0IEBAIOITNI
3aBUCUMOCTH OT aJIKOI'OJIs, Ta6a1<a, MCUXO0AKTUBHBIX BEIICCTB, a3aPTHBIX UT'P U

JIP BP 10.1

3a0oTsImuiics o 3aluTe OKpYKaroleil cpebl

JIP BP 15 Crpemsiniics K CaMOPA3BUTHIO 51 CaMOCOBEPILIEHCTBOBAHMUIO,
MOTUBHPOBAaHHBIH K OOy4YeHHUIO, K COLNUAIbHOH U TpodecCHOHATBbHON
MOOWJIPHOCTH Ha OCHOBE BBICTpaMBaHUS XU3HEHHOW M MpodecCHOHaIbHOU
TPACKTOPHH.

JleMOHCTpHpYIOIINIA HHTEPEC U CTPEMIICHHE K NMPodecCHoHaIbHOM
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JIEATEIFHOCTH B COOTBETCTBHH C TPEOOBAHUAMH COLMAIBHO-3KOHOMHYECKOTO
pa3BuTHst CamMapcKoi 00J1acTH.

B mpouecce ocBoenuss npenmera «OVIL. 6. ®duzuka» y o0ydarommxcs
1eJICHANPABICHHO (POPMUPYIOTCS YHUBEpCAIbHbIE YUeOHbIC NEUCTBUS, BKIHOYAs
dbopMupoBaHUE  KOMIIETEHIMHA  oOydJaromuxcs B oOjactd  y4ueOHo-
UCCJIEIOBATENILCKOW W TPOEKTHOM JESTENbHOCTH, KOTOpPHIE B CBOIO OYEpEb
00ecCIeynBalOT MPEEeMCTBEHHOCTh (opMuUpoBaHusi 00mux kommereHuud OI'OC

CIIO.

Buabl yHuBepcaJbHbIX Y4eOHBIX
aencrBuii
dIroc CcCoo

Koawbl
OK

HaunmenoBanmne OK (B
coorBercTBuH ¢ PI'OC CIIO no
31.02.03 JIadopaTopHas
JAMATHOCTHKA)

[To3HnaBaTenbHBIC YHUBEPCATBLHBIC YICOHBIC
nerictus (popmupoBaHue COOCTBEHHON

00pa3oBaTEeNbHON CTPATETHH, CO3HATEIBHOE
(hopmupoBaHKEe 00Pa30BATEIHLHOTO 3aIIPOCa)

OK 01

OK 02

OK 05

BreiOupaTh crocoObl perieHus 3aaa4
npoQeCCHOHAIBHON JeATeTbHOCTH
PUMEHHUTEIBHO K pa3InYHbIM
KOHTEKCTaM;

Hcnonb3oBarhk COBPEMCHHBIC
CpeAcTBa  TOWMCKA,  aHauM3a M|
UHTEpHpETalud  UHPOPMALUU |
HHq)OpMaHHOHHBIC TEXHOJIOTUHU JIs1
BBITTOJIHEHHSI 3aa4
PO eCCUOHAIBHON e TEIHHOCTH;

OcymecTBiATh YCTHYIO u
IIMCBMEHHYIO ~ KOMMYHHUKAllMI0  Ha
rOCyJIapCTBEHHOM sI3bIKE PoccHiickoii
denepanu ¢ y4yeToM OCOOCHHOCTEH
COLIMAJILHOTO u KyJIbTYPHOT'O
KOHTEKCTA;

KoMMyHHKaTHBHBIC YHUBEPCAITBHBIE
yueOHbIe AeiicTBUS (KOJUIEKTUBHAS U
WHIVUBUIYaIbHAS JCSITCIBHOCTD TS
pelieHns yueOHbIX, T03HABATENbHBIX,
HCCIICIOBATEIILCKUX, IIPOCKTHBIX,
npodeccnoHaNbHBIX 3a1a4)

OK 03

OK 04

OK 05

HHaHI/IpOBaTI) n PCAIIN30BbIBATH
coOcTBeHHOE TpOo(decCHoHAbHOE U
JMYHOCTHOE pas3BuUTHE,
NpCANPUHUMATCILCKYIO ACATCIIBHOCTD
B npoeCCUOHATLHON chepe,
MCII0JIb30BaTh 3HAHMS IO (PMHAHCOBOM
IPaMOTHOCTH B pa3IMYHbBIX
KN3HCHHBIX CUTYallHAX,

OddexTuBHO B3aUMOJEHCTBOBATh H
paboTaTh B KOJJIEKTHBE M KOMaH/IC;

OcyiecTBiATh YCTHYIO u
IIMCbMEHHYI0O  KOMMYHHUKALIUIO  Ha
rOCYJIapCTBEHHOM sI3bIKE PoccHiicKoi
denepanu ¢ y4yeToM OCOOCHHOCTEH
COLIMAJILHOTO u KyJIbTYPHOTO
KOHTEKCTA;
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OK 07 | ConeiicTBoBarh COXpPaHEHUIO

OKpY’Karolien cpenpl,
pecypcocOepeReHuIo, IPUMEHSTh
3HaHUs 00 M3MEHEHUM KJMMara,
IIPUHLIMIIBI OepeKITMBOTO
MIPOU3BOJICTBA, 3 pexTuBHO
JIeHiCTBOBATH B YpE3BBIYANHBIX
CUTYalMsIX;

PerynsaTuBHbIC yHHBEpCaIbHBIC yUeOHBIE
necTBus (Lienenoyiaranue, INIaHUPOBaHKE, OK 01
PYKOBOJICTBO, KOHTPOJIb, KOPPEKLIUS,
MMOCTPOCHUE WHINBHIYATHHOM
00pa3oBaTeNbHON TPACKTOPHH)

BriOupars crocoObl pelieHus 3amay
npodecCHOHATBLHOM NESTSIIbHOCTH
PUMEHHUTEBHO K pa3IuYHBIM
KOHTEKCTaM;

[lnanupoBaTh W  peaM30BBIBATH
cobcTBeHHOE TMpOodecCHOHATbHOE U
JMYHOCTHOE pas3BUTHE,
MPEIPUHIMATEIBCKYIO JISATEIBHOCTh
B npodeCCHOHAIBHON chepe,
MCIIOJIb30BaTh 3HAHMS 110 (PMHAHCOBOK
IPaMOTHOCTH B pa3IMYHbBIX
JKU3HCHHBIX CUTYaIUsX;

OK 03

OK 05 Ocyl1ecTBisATh YCTHYIO u
MMUCbMEHHYID  KOMMYHHUKalUIO  Ha
roCyJIapCTBEHHOM si3bIKE Poccuiickoii
denepan ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO u KYJIbTYPHOT'O
KOHTEKCTa

B umensx mnoaroroBku oOydaromuxcs K Oyaymied mpodeccruoHaabHOM
NeATEeIbHOCTH Tpu  u3ydeHun yueOHoro mpeamera «OVYIL6. duszukay
3aknanpiBaeTcs ocHoBa st popmupoBanus [1K B pamkax peanmuzaruu OOIT CITO
no cnenuanbHOCcTH 31.02.03 JIabGopaTopHasi AMArHOCTHKA

Konanl IIK

HaunmenoBanue IIK (B coorBercTBHU ¢ ®T'OC CIIO no
cnennanabHocT 31.02.03 JlabopaTopHasi IMArHOCTHKA)

M/K. 05.01 CanurapHoO-rurueHH4ecKue JJ1adopaTopHbie HCCIe10BAHUSA

[K1.1

[TpoBomUTH (PU3HKO-XUMHYECKUE HCCIICIOBAHUS M BIIAIETh TEXHUKON
71a00paTOPHBIX PaboOT

M/IK.01.01 OcHoBBI XuMHH U PU3HKO-XMMHYECKHE METOABI JJA00PaTOPHBIX
HCCJIeIOBAHNH

[K1.1

[IpoBomuTh  (UNKO-XUMHUYECKHE WCCICIOBAHUS W  BIAJACTh  TEXHUKOH
71a00paTOPHBIX PabOT
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2. OBBEM YUYEBHOI'O IIPEIMETA 1 BUJIbl YYEBHOM PABOThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOT0 NpeaMeTa 68
OcHoBHoOe coepkaHue 68
BT. U..

TEOpeTUIECKOe 00yICHHE 36
MPAKTUYECKHE 3aHITHS 32
IIpodeccnonabLHO OPHEHTHPOBAHHOE COIePIKAHUE 29
BT. U.:

TEOpEeTUIECKOe 00yICHUE 13
MPAKTUYECKHE 3aHITHS 16
IMpomexyTounas arrectauus (1uddepeHHPOBaAHHDII 3a4eT) 2




3. COAEP’ KAHUE U TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPE/IMETA
OVII.6. ®dusuka

Ha OCH cHCTeMbl KoopauHar. CIlIO)KEHHE INepeMEIeHUul U
CIIOKEHUE CKopocTel. PaBHOMepHOE M PaBHOYCKOPEHHOE
npsMoJinHeiiHOe — aBWKeHue.  ['paduku  3aBUCHUMOCTH

KOOpJMHAT, CKOPOCTH, YCKOpPEHHUs, MYTH M TepeMelleHus

HaumenoBanue (Cogepxanue ydueOHOro marepuania u ¢gopmsl opranuzanun | Odbem Kon Kon o6pa3oBaresibHOro Kon u
pa3/iesioB U TeM [1eITeJIbHOCTH 00y4aloIuXCs B yacax | oopaszoBarejibHOro |pesyiabrata ®I'OC CIIO| nanpasieHus
pe3yabTrata ®I'OC BOCIIUTATENbHOM
CO0O padoThI, KO
JIMYHOCTHOI' O
pe3yJabTarTa
NPOrpaMmblI
BOCIIMTAHUS
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O O3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro MmaTepuajia 2 JIP 3,4, MP 2-3, OK 03 [ paxxgaHCcKO-
Beenenue (mpogeccroHanbHO-OpUEHTHPOBAHHOE COJIEPKAHUE) I1P6 1,9 OK 05 MaTPUOTHYECKOE
®usuka - Hayka o npupone. HayuHble MeTOABI MO3HAHUSA IIK 1.1 BOCIIUTaHUE,
OKpyXaromero wmupa. Ponp skcnepuMmMeHTa U TEOpUH B
nporecce MO3HAaHUS TNPUPOAbL. ODKCIEPUMEHT B (hU3MKe. npogeccuoHaIbHO
MonenupoBanue (QU3NYECKUX SIBICHUH U TPOILECCOB. OPHUEHTHPUYIOLIEE
Hayunble runore3pl. ®usnueckue 3aKOHbI M TEOPHH. BOCITUTAHHE
I'panunel npumeHUMOCTH (PU3HUECKUX 3aKOHOB. llpuHnmn JIP BP 1, JIP BP
coorBeTcTBUS. Poimb u Mecto ¢uszuku B (HOpMHUPOBaAHUU 9.1, JIP BP 10.1,
COBPEMEHHOM HAay4YHOW KapTHHBI MHpPA, B MPAKTHYECKOU JIP BP 15
JESITEIbHOCTH JIIOJEN
Paznen 2. Mexanuka JIP 1-5, MP 1-3, OK 01 npogeccuoHaIbHO
Tema 2.1 Conep:xaHue yue0HOro MmaTepuaJia 2 I1P6 1-10 OK 02 OpPUCHTHPHYIOIIIEE
Kunematuka Mexanuueckoe JBUKECHHUE. OTHOCHUTEIBHOCTD OK 04 BOCIIUTaHHE
MEXaHNYeCKOro ABWKeHHs. CucteMa orcuera. TpaekTopus. OK 05
[lepemenienue, ckOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHas OK 07 JIP BP 9.1,JIP BP
CKOPOCTb) U YCKOPEHHE MAaTE€PUAILHON TOYKH, UX MPOEKIMH IK 1.1 15




MaTepuaJbHOW TOYKHM OT BpeMeHH. CBOOOAHOE mHaJeHHE.
Yckopenne ~— cBoOomHoro — maneHus.  KpuBoamHeliHOe
IOBUOKEHHME.  [IBmKeHMe  MaTepualbHOM  TOYKM 11O
OKPY)KHOCTH. YTIIOBasi CKOpPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u wacrora. LleHTpoCcTpeMUTEIBHOE YCKOPEHUE

HpaKTI/I‘leCKI/Ie 3aHATUA
HpO(l)eCCI/IOHaJIbHO OPUCHTHPOBAHHO€ COACPKAHUC

1.Pemenue PaCUYCTHBIX 3aJa4 10 TEMC «OCHOBBI
KHHEMAaTUKN)

Tema 2.2
J/InHamuka

Conep:xanue yue0HOro MaTepuaJia

[Ipuamun  otHocutenbHOCTH [anmmiies.  IlepBblid  3aKOH
Herorona. MuepunaneHbple cucremsl oTcuera. Macca Tena.
Cuna. [lpuHmun cynepro3unuu cwi. Brtopoil 3akoH
Herorona s marepuanbHOM TOYKM B MHEPUHAIBHOU
cucteme otcuera (MCO). Tperuit 3axkon HerooToHa miis
MaTepualbHBIX TOYEK. 3aKOH BCEMHUPHOro TAroteHus. Cuna
Tsokectu. [lepBas kocmuueckasi ckopocth. Bec tema. Cua
ynpyroctd. 3akoH I'yka. Cuna tpenus. Cyxoe Tpenue. Cuiia
TPEHUs CKOJBXKEHHS W cuia TpeHus mnokos. Koadduiment
TpeHusa. Cuia CONPOTUBICHUS NPU JABUKEHUU Tela B
KUAKocTH win Tasze. [locTymarenbHOe ©W  BpalaTelbHOE
JIBUKEHHE aOCONIOTHO TBEPAOro Tena. MOMEHT CHIIBI
OTHOCUTENBbHO oOcu BpameHusa. I[liedo cumbel. YcooBus
paBHOBecHst TBepaoro Tena B UCO

[IpakTrueckue 3aHATHS
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COICPKAHUE

1.Pemenue PACUCTHBIX 3a41a4 110 TEMC «OCHOBEI JUHaAMUKN)»

Tema 2.3

Conep:xaHue y4eOHOT0 MaTepuasa:




3aKOHEI
COXpaHEHUs
B MEXAHUKE

NmMnynsc MarepuanbHOM TOYKH, CHCTEMbl MAaT€pUATIbHBIX
ToueKk. IMIynbC Cuiibl 1 U3BMEHEHUE UMITYJIbCa Tejla. 3aKOH
coxpanenusa wumnyibca B HMCO. PeakTnBHOE IBUXKEHHE.
Pabora cumbpl. MomHocTh cuibl. Kunernueckas sHeprus
MarepuajlbHOM  TOYKH. Teopema 00  HU3MEHEHHH
KUHETHUYECKON DHEPTUH. [TorenumanpHas JHEPIHUSl.
[loTrenuuanpHas  SHepruss  ynpyro  JnedopMupoBaHHON
npykunbl.  [loTeHnmanbHass  SHeprusi  Tena  BOJIU3H
noBepxHoctu 3emud. [loTeHIManbHble U HEMOTEHIMAIbHBIE
cuibl. CBA3b pabOTHl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPruM CUCTEMbI Tel. 3aKOH COXpPaHEHHUs
MEXAHUYECKOW  DHEprud.  YIOPYrue U HEYIpyrue
CTOJIKHOBEHUS

[IpakTrueckue 3aHATHS
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

1.Pemenue pacueTHBIX 3a/a4 MO TeMe «3aKOHbI COXpaHEHUS
B MEXAHHUKEN

Paznen 3. MoJiekyasipHasi pu3uka 4 TepMOANHAMHUKA

Tema 3.1
OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOI
TEOpPUHU

Conep:xanue yueOHOIro MaTepuaJa:
(mpogeccroHanbHO-OpUEHTHPOBAHHOE COJIEPKAHUE)

OCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KHHETUYECKON TEOPHH.
Bbpoynosckoe asmxenue. Juddysusa. Xapakrep IBuxKeHHs U
B3aUMOJICVCTBUSI 4acCTUI[ BemiecTBa. Mojaenu CTpoeHust
ra3oB, XHUJKOCTEH M TBEPAbIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE JTUX Mojeneld. Macca u pa3Mepsl
Monekyn. KomuuectBo BemiectBa. IloctosiHHass ABorajpo.
TenmoBoe paBHOBecuwe. TemmepaTypa W €€ H3MEpPEHHE.
[Ixama temmneparyp Llenbcus. Mognenbs uaeanbHOro rasa.
OCHOBHOE YypaBHEHHE MOJEKYJIAPHO-KUHETHYECKON TEOPUH
UJeabHOTO Ta3za. AOCONIOTHas TeMIeparypa Kak Mepa
CpeaHeld KHUHETHYECKOW »HHEPruu TEIUIOBOTO JIBUKEHUS
gactuny rasa. lllkama temmneparyp KenbBuna. YpaBHeHue

MenpeneeBa-Knaneiipona. 3akon  JlanpToHa. ['a3oBbie

JIP 1-5, MP 1-3,
T1P6 1-10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IK 1.1

poheccnoHaITbHOO

PUEHTHPUYIOIIEE
BOCIIUTaHHE

JIP BP 9.1,JIP BP
15




3akoHBI. M30mporiecchl B HICATbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa, H30X0pa, n3odapa

[IpakTrueckue 3aHsATHS

1.Pemenue pacueTHbIX 3a7a4 1o Teme «MoeKymsipHo-
KUHETUYECKasi TCOPUSI»

Tema 3.2
OCHOBBI
TEPMOIUHAMHUKHI

Conep:xanue yueOHOro MmaTepuaJia:

TepmonuHamMuueckass  cucreMa. BHYTpeHHSs — dHeprus
TEPMOJIMHAMHUYECKOW CUCTEMBI M CIIOCOOBI €€ HM3MEHEHUS.
KonunuectBo Temnotel u  pabota. BHyTpeHHss sHeprus
OJTHOATOMHOI'0 HJCANBbHOIO ras3a. Buael Ttemnonepenauu:
TEIUIONPOBOJHOCTb, KOHBEKIUS, U3JIydeHHUE. TernoeMKoCTb
Tena. YJenbHas TEIIOEMKOCTh BemecTBa. KosmuecTBo

TEIUIOTHI pu TeIIonepeaye. [IepBb1it 3aKOH
TEPMOJAVHAMUKH. IIpumeHeHue IIEPBOTO 3aKOHa
TEPMOAVMHAMUKHI K M30IIpoIieCcCcaM. I'papunueckas

uHTepnpeTanus paboTel Tra3a. TemsjaoBble  MAaIlIMHBL
[IpuHnmne! aeicTBusl TemaoBbIX MamuH. IIpeoOpazoBanus
SHEPrUM B TEIUIOBBIX MamuHax. KoappuuueHT monezHoro
nevictBus (nanee — KI1/) Terosoit mammnsl. [{ukn Kapao u
ero KII/I. Bropoii 3akoH TepmonuHamuku. HeobpatumocTts
MPOIECCOB B MPUPOJAE. ODKOJOTUYECKHE  TPOOIEMBI
TEIUIOOHEPTEeTUKU

[IpakTueckue 3aHsATHS

Pemenue PaCUYCTHBIX 3aga4 Io TEMC «OCHOBBI
TEPMOIAWUHAMUKN)

Tema 3.3

Conep:xaHue yueOHOTr0 MaTepuasa:




ArperaTHble
COCTOSIHUS
BellecTBa U
(bazoBbIe
MEepPEexX0/Ibl

[TapooOpazoBanue u KoHjeHcalus. VcrnapeHue U KHUIIEHHE.
VYaenebHas  TemioTa — mapooOpa3oBaHUS.  3aBUCHUMOCTH
TEMIIEpPAaTypbl KUIEHUS OT JaBieHHs. AOCOIIOTHas H
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3ayxa. HacellmeHnHbd nap.
Teepmoe Tteno. Kpucrammmyeckue u amopdHble Tena.
AHM30TpONIMS CBOWCTB KpUCTALIOB. JKUAKHE KPUCTAILIBI.
CoBpeMeHHble MaTepuanbl. [lnaBneHue u KpucrauM3auus.
VYnenpHas teruiora IuiaBieHus. CyOnumanus. YpaBHEHHE
TEIIOBOro OanaHca

IIpakTH4yeckue 3aHATUSA
(mpodeccHOHAIBHO-OPHEHTHPOBAHHOE COAePIKAHME)

Pemenue PAaCUYCTHBIX 3a41a4 I10 TEMC «ArperaTHLIe COCTOsAHHUA
BCIICCTBA U q)aSOBBIG nepexoann»

KonTpouabHnas padora Nel «MonexkynspHas pusuka u
TEPMOIMHAMMKAY

Pa3nen 4. DaekTpoauHaMuKa

Tema 4.1
DIIEKTPOCTATUKA

Conep:xaHue yueOHOT0 MaTepuasa:

OnekTpu3aius Tel. OJeKTpuueckui 3apsia. JBa Buma
ANEKTPUYECKUX 3apsAaoB. I[IpOBOOHUKM, NUPIAEKTPUKH H
MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHEHHUS  DIIEKTPUUYECKOIrO
3apsana. BzaumopeiictBue  3apsgoB.  3akoH — Kynona.
DnekTpuyeckoe mnoJie. HampsokeHHOCTh  3JIEKTPUYECKOTO
nonst. [lpuHmun cynepno3uuuu  3JIEKTPUYECKUX  TOJEH.
JlvHuY HANPSHKEHHOCTH dJeKTpuyeckoro mossi. Pabora cun
anekTpocraruueckoro  mojs.  llorenuman.  Pa3HocThb
IIOTECHIIUAJIOB. HpOBO)IHI/IKI/I n AUBJICKTPUKHU B
AIEKTPOCTATUUECKOM noue. Jusnextpuueckas
MPOHHUIIAEMOCTb. DIIEKTPOEMKOCTb. Konpencarop.
DNEeKTPOEMKOCTh  IUJIOCKOTO  KOHJEHcAaTtopa.  DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

JIP 1-5, MP 1-3,
TIP6 1-10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IK 1.1

podheccuoHaITbHOO

PUEHTHPUYIOIIEE
BOCIIUTaHHE

JIP BP 9.1,JIP BP
15




HpaKTH‘lGCKI/Ie 3aHATUA

Pemenue PAaCUYCTHBIX 3a4a4 M0 TEMC <<3J]CKTpI/I‘-I€CKOe ITIOJIC»

Tema 4.2
TTocTOSSHHBIN
PIEKTPUYECKUI
ToK. Toku B
Pa3JIMYHBIX
cpemax

Conep:xanue y4eOHOT0 MaTepuaJia:
(mpoeccroHaIbHO-OpPUEHTUPOBAHHOE COACPIKAHUE)

DIIEKTPUUYECKUI TOK. YcnoBus CYIIECTBOBaHUSA
AJEKTpUYECKOTOo Toka. Mcrounukum Toka. Cuiia ToOKa.
[TocTostHubil TOK. Hanpspkenuwe. 3akon Oma ajig ydyacTka
LIETIH. DIIeKTpUUYECKOe CONPOTHUBIICHHE. VYnensHoe
CONPOTHUBIICHUE BELIECTBA. [locnenosarensHoeE,
napajuiebHOE, CMEIIaHHOE COEJIMHEHHE IPOBOHUKOB.
PaGora onextpuueckoro Toka. 3akoH Jxoynsa-Jlenma.
MOMIIHOCTD 3JEKTPUYECKOTO TOKA. DJIEKTPOJABIDKYIIAs CHIIA
1 BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHKA TOKa. 3aKkOoH Oma
JUIs TIOJHOM (3aMKHYTOM) aiekTpuueckoil nenu. Koportkoe
3aMbIKaHUE.

DneKTpoHHas MIPOBOJIUMOCTh TBEPJIBIX METaJIIOB.
3aBUCHMOCTh COINPOTUBJIECHUS METAUIOB OT TEMIEPaTyphl.
CBepXnpoBOUMOCTb. JJEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa  3JMEKTPOHHBIX  MydkoB.  [lomynmpoBOAHUKH.
CobcTBeHHast u MpUMECHas MIPOBOJMMOCTh
MOJIYITPOBOJTHUKOB. CaoiicTBa p-n-niepexona.
[TonynpoBOIHUKOBBIE TMPUOOPHI. DJNEKTPUYECKUH TOK B
pacTBOpax M paciiaBax JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUcCoOUManus. ODJIEKTPOJIHN3. DJIEKTPUUECKUH TOK B raszax.
CamocTosITeNbHBIN U HECAMOCTOATENbHBIN pa3psaa. MoHus.
Ilnazma

IIpakTHYeckue 3aHATHA
(mpo¢eccuoHATBLHO-OPUEHTHPOBAHHOE CO/IEPKAHUE)

1.Pemenne pacyeTHbIX 33134 10 TeMe «3aKOHBI TOCTOSTHHOTO
TOKa»

2.Penienue pacueTHBIX 3aj1a4 MO TeMe «DIEKTPUUECKHH TOK
B Pa3sHBIX Cpefax»

Tema 4.3

Conep:xkanue y4eOHOT0 MaTepuaJia




MarautHoe
[1OJIE.

(mpodeccrnoHaIbHO-OPUEHTUPOBAHHOE COICPIKAHNE)

DJIEKTPOMArHuT
Hasl MHYKIUS

IloctossHHBIE MarHWThl. B3ammojeicTBHE  ITOCTOSHHBIX
MarHuTOB. MaruuTHoe noJie. BEeKTOp MarHuTHOM MHIYKLIHH.
[Ipunun cynepno3uuuy. JIMHUM MarHUTHOW WHIYKIIHH.
Kaptuna nuHMNA MarHUTHOM HMHOYKIMU TOJA HOCTOSHHBIX
MarHuToB. MarHuTHoe 1oJjie npoBoAHUKa ¢ TokoM. KapTtuHa
JIMHUH TIOJISl IJIMHHOTO MPSIMOrO0 MPOBOJAHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTeaa.
BsaumopeiictBue npoBogHUKOB ¢ TokoM. Cuna Ammnepa, ee
Moayiapr u HampasieHue. Cuia JlopeHua, ee MoOayibp U
HamnpasjieHue.  JIBWKEHHE  3apsHKEHHOW  YacTUUbl B
OJIHOPOJIHOM MarHuTHoM mojie. PabGora cwmibl JlopeHma.
SBnenne smekTpomMarHuTHOM WHAYKUMH. [loTOK BekTopa
MarHuTHOM  MHIYKLHH. OJC  uMHAOYKUMH. 3aKoH
JJEKTpOMarHUTHOM  MHAykumu — @apanges.  Buxpesoe
AIEKTPUYECKOE MOoJIe. DIEKTPOABIKYIAs CUJIa UHAYKIIMHU B
MPOBOJHUKE, ABWKYIIEMCS MOCTYNATEIbHO B OJHOPOJIHOM
MarHuTHOM 1one. IIpaBunmo Jlenuma. MHAYKTUBHOCTSG.
SBnenne camounaykiuu. O/IC camoumHAyKIMH. ODHEprus
MAarHUTHOTO TOJII KATYHIKA C TOKOM. OJIEKTPOMarHUTHOE
moJie

[IpakTrueckue 3aHATHS
(mpo¢eccuoHaTBLHO-OPUEHTHPOBAHHOE CO/IEPsKaHUE)

Pemenue PACUCTHBIX 3aJa4 IO TEMC «MaruuTtHoe TI0JIC,
MaravMTHas UHAYKOWD)

KonrpoabHasa padora Ne2 «Dnekrpuyeckoe noje. 3aKOHbI
MOCTOSHHOTO TOKAa. MarHuTHOE mMoJie. DJIEKTPOMarHUTHAs

WHIYKITHS

Pasznea 5. KoJe

0aHUA M BOJHEI

Tema 5.1
Mexanuueckue u

Conep:xanue y4eOHOT0 MaTepuaJia
(mpodeccroHanbHO-OPUEHTHPOBAHHOE COJIEPKAHNUE)

DJICKTPOMAariuTH

JIP 1-5, MP 1-3,
I1P6 1-10

OK 01
OK 02
OK 04
OK 05

MpoQeCCHOHATBHO
OpPUEHTUPUYIOILIEE
BOCIIUTAHHE




ble KOJIeOaHus

Koneobarensaas cHUCTEMA. CBoOoHBIE KOJIEOaHUS.
I'apmonmnueckue konebanus. [lepron, yacToTa, aMIIUTya U
¢daza konebanuit. [IpykxuHHBIH MasgTHUK. MaTtemaTH4eCKui
MasTHUK.  YpaBHEHHE  TapMOHUYECKHUX  KoJeOaHMIl.
Kunemarnueckoe U JUHAMHYECKOe OIMCaHUE
KojeOaTenbHOro JBMXKEeHMs. I[IpeBpallieHue sHeEpruu mpu
rapMoOHUYecKUX KojeOaHusaX. CBA3b aMIUIUTY/bl KoJleOaHUH
WCXOJ/IHOW BEJIMYMHBI C aMIUTATYION KOJIEOAHUN €€ CKOPOCTH
u yckopenusa. KoneGatenbHblii  koHTYp. CB0OOIHBIE
AJEKTPOMAarHUTHBIE KoseOaHus
B WJCABHOM KO0Je0aTeIbHOM KOHTYpE. AHAJIOTUS MEXIy
MEXaHUYECKUMU M  DJIEKTPOMATHUTHBIMU  KOJICOAHUSIMU.
@opmyna TomcoHa. 3akOoH CcOXpaHEHMs DJHEpPruu B
uJealbHOM  KojiebaTeabHOM  KOHType.  BbIHYXIeHHbIE
MexaHudeckue kosebaHus. PesonaHc. PesoHaHcHas kpuBas.
BoinyxneHHbie ANIEKTPOMArHUTHBIE Kosie0aHusl.
Ilepemennbii TOK. CHHYCOMIAIBHBI NEPEMEHHBIM TOK.
MomHoCTh ~ HEpPEMEHHOro  ToKa.  AMIUIUTYHOE U
JECHCTBYIOIIEE 3HAUYEHHWE CWJIbBI TOKA M  HAIPSHKEHHUS.
Tpanchopmarop. [IpousBoncTBo, nepeaaya U norTpediieHne
NMEKTPUYECKOM DHEPIUU. OKOJOTMYECKHUE PHUCKH IIpU
MPOU3BOJCTBE AIEKTPUYECKOMN SHEPTUU. Kynerypa
VICIIOJIb30BAaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM JKNU3HU

[IpakTueckue 3aHsATHS

Pemenne pacueTHpIX 3amad Mo TeMe «DIEKTPOMArHUTHBIC
KOoJIe0aHUA 1 BOJTHBD

Tema 5.2
MexaHn4eCcKe
15
PIEKTPOMArHUTH
bIE BOJTHBI

Conep:xanue yueOHOro MmaTepuajia
(mpodeccroHanbHO-OpUEHTHPOBAHHOE COJIEPKaHUE)

MexaHu4eckue BOJIHBI, YCIIOBHS pacnpocTtpaneHus. [lepuog.
CxopocTh pacnpocTpaHeHus U JJIMHA BOJIHBL. [lonepeunslie u
MpoNoibHBIE BONHBL ~ MHTepdepeHnms wu  audpakuus

MEXaHWYEeCKUX BOJH. 3BYK. CKOpocTh 3ByKa. [ poMKOCTB

OK 07
K 1.1

JIP BP 9.1,JIP BP
15




3ByKa. Bricora ToHa. TemOp 3Byka. DJIeKTpOMarHUTHBIC
BOJIHBI. YCJOBHUSL M3JIy4E€HHs JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenHtanuss BektopoB E, B um v B
NIEKTPOMAarHuTHOM  BosHE B Bakyyme.  (CBoiicTBa
ANEKTPOMArHUTHBIX  BOJH:  OTpa)X€HHE, MPEIOMIICHHE,
nonsipuzauus, audpakuus, uHTepdepeHnus. CKopocTb
ANEKTPOMArHuTHBIX BOJH. [IIkana 3MeKTpOMarHUTHBIX BOJIH.
[IpumMeHeHHne 3IIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M OBITY.
[IpuHIMIBI paAMOCBA3M W TeNeBUACHUS. Paauonokanus.
DIEKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpeibl

HpaKTI/IquKI/IC 3aHATUA

Pemienne pacuerHpix 3amad no Teme «MexXxaHUYECKHE
KOJICOaHHUA U BOJIHBD»

Tema 5.3
OnTuka

[IpssMonuHENHOE pacCIpOCTPAaHEHHE CBETAa B OJHOPOIHOU
cpene. Jlyu cera. OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. llocTtpoeHue wu300pakeHU B IUIOCKOM 3€pKalle.
IIpenomsienne  cBeTa. 3akOHBI  NIPEJIOMJIEHUS  CBETA.
AOGCOITIOTHBIH MoKa3aTesib MPETOMIICHUS. [TonHoe
BHYTpEHHEee OTpaxeHue. [IpenenbHbIi yroa IOJHOTO
BHyTpeHHero orpaxeHusa. Jlucnepcust cBera. CloXHBIN
coctaB Oenoro cgeta. L{Ber. Cobuparomiye 1 paccenBaroime
nuH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE M ONTHYECKAs
cwia ToHkoM nuH3bL. [locTpoeHne wu300pakeHUN B
COOMpAIOIIMX U pacCceUBaIOMIMX JHH3aX. DopMyia TOHKOMH
JIMH3bl.  YBeIW4YeHwe, JAaBaemMoe JiMH30M.  [Ipenensr
MPUMEHUMOCTH TeoMeTpudeckoil ontuku. MHTepdepenuus
cBera. KorepeHTHpIE HMCTOYHUKH. YCIOBUS HAOIIOJACHUS
MaKCUMYMOB 1 MMHHMYMOB B UHTEp()EpPEHIIMOHHON KapTHHE
OT JIBYX CHH(]A3HBIX KOT€pPEHTHBIX UCTOYHUKOB. /ludpakuns
cBeta. Jludpakiuonnas pemieTka. YCIOBHE HaOIOICHUS
IJIABHBIX MAKCUMYMOB IIPH NAJAECHUHA MOHOXPOMAaTHYECKOIO

cBeTa Ha TudpakuMoHHYIO pemieTky. [Tonspusanus ceera




HpaKTH‘lGCKI/Ie 3aHATUA

Pemrenne pacuerHsix 3aga4 o reme «lIpupona ceeray

[EEN

Pemienue pacueTHbIX 3a71a4 0 TeMe «BOJHOBBIE CBOMCTBA
CBETa»
(mpodeccroHaTbHO-OPUESHTHPOBAHHOE COJIEPIKAHNUE)

KonTponbnas padota Ne 3 «Konebanus u BoaHbl. ONTHKA

Pa3nen 6. OcHOBBI crIEeIIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH

Tema 6.1
(OCHOBBI TEOpUU
OTHOCHUTEIIBHOCT
12§

Conep:xanue yueOHOro MaTepuaJia

I'paHuubl  OPUMEHUMOCTH  KJIACCHMYECKOW  MEXaHMKH.
[TocTymarel  cnenuanbHOM  TEOPHMM  OTHOCUTEJIBHOCTH:
MHBAapUaHTHOCTb MOJIYJII CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLMIT OTHOCUTENIBHOCTH OiHIITENHA. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMEJUICHHME BpPEMEHM M COKpallleHUe
JUIMHBI. DHEprusi U UMIYJIbC CBOOOJHOW yacTHilbl. CBs3b
Macchl C JHEprued M HMIYJIbCOM CBOOOAHON YaCTHIIBI.

DHeprust MOKOsi CBOOOTHOM YaCTHIIBI

JIP 1-5, MP 1-3,
TP6 1-7, 9,10

OK 01
OK 02
OK 04
OK 05

podeccuoHanTbHO0

[PUEHTHpUYIOILIEE
BOCIIUTaHUE

JIP BP 9.1,JIP BP
15

Pa3nes 7. KBantoBas ¢pusuka

Tema 7.1
D71EeMEHTEI
KBAHTOBOM
OIITUKH

Copep:xanue y4eOHOT0 MaTepuaJia

®otonsl. Popmyna Ilnanka cBsi3u sHepruu (OTOHA C €ro
yacToTOW. ODHepruss ¥ uMnyiabc ¢otoHa. OTKpeITHE U
uccnenoanre Qorodddekxra. Omnbiter A.I'. Croneroa.
3akonbl  (oroaddexra. VYpaBHeHue OilHIITENHA I
doroaddexra. "Kpacnas rpanuna"” pororddexra. laBnenue

cera. Onerte! I1.H. JIebenesa. Xumudeckoe IeliCTBAE CBETA

Tema 7.2
CTpoeHue aToma

Conep:xanue yueOHOro MmaTepuajia

Mopens aroma Tomcona. Omeitel  Pesepdopma 1o
HUCCICAOBAaHHUIO CTPOCHHA aTOMaA. HnaHeTapHasl MOJACIb

atoma. [Ilocrynatel bopa. W3nydenHue wu moromeHue

JIP 1-5, MP 1-3,
TIP6 1-10

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1

podheccnoHaIbHOO

[PUEHTHPHUYIOILIEE
BOCIIUTaHHE

JIP BP 9.1,JIP BP
15




(OTOHOB IpH MEepexo/ie aTOMa C OJTHOTO YPOBHS SHEPIHH Ha
npyroii. Buasl cnextpoB. CHEKTp ypOBHEH SHEpruu aTomMa
BoJioposia. BonHoBbIE cBoMcTBa yacTuil. Bonubl ne bpoitns.
KopnyckynsipHO-BOIHOBOU JyaausM. Hudpakiums
9JEKTPOHOB B KpucTauiaX. CIIOHTaHHOE WM BBIHYXJICHHOE
M3JIy4eHHE. Y CTPONCTBO M MPUHIIMI pabOoTHI Ja3epa

[IpakTrueckue 3aHATUS

Pemenne pacueTHbIX 3a1a4 1o Teme «Pu3nKa aToma »
(mpoeccroHaIbHO-OpUEHTUPOBAHHOE COACPIKAHUE)

Tema 7.3
ATOMHOE SIAPO

Coaep:xanue yueOHOro MaTepuaJia
(mpoeccroHaIbHO-OpUEHTUPOBAHHOE COACPIKAHUE)

Metonbl HaOMIOJEHUS U PETUCTPALMM  3JIEMEHTAPHBIX
gacTull. OTKpbITHE paanoakTUBHOCTU. OmnbiThl Pezepdopaa
[0 OINPEICIICHUI0 COCTaBa paJAMOAKTUBHOIO W3JIYy4YCHHUS.
CgoiictBa anb(a-, Oera-, ramma-uznydeHus. BrusHue
paiMOaKTUBHOCTH Ha JKHUBbIE OpraHu3mbl. OTKpbITHE
IpoTOHa W HeuTpoHa. HyknoHHas  moxens  sAapa
I'eiizenOepra-MBanenko. 3apsn aapa. MaccoBoe yucio sipa.
W3otonbl. Anbda-pacnan. DAEKTPOHHBIA W MO3UTPOHHBIN
Oera-pacnaj. [amma-uznydeHue. 3aKOH pagHMOaKTUBHOIO
pacnaga. DHEprus CBA3W HYKJIOHOB B sJIpe. SIIepHbIE CHIIBIL.
Hedext maccol sinpa. SnepHble peakuuu. [lenenue n cuHTres
saep. Anepusiii peaktop. Tepmosinepusbiii cuaTes. [IpodmeMbr
U TEpCHEKTUBBI SAJEPHOM DHEPIeTUKH. OKOJIOIMYECKHE
aCIEeKThl SAEPHOW HHEPreTUKU. OJEMEHTapHbIE YACTHIIBL.
OTtkpbiTHE I03UTPOHA. DYyHAAMEHTAIbHBIE B3aUMOAEHCTBUSA

[TpakTudeckue 3aHATHS
(mpodeccrnoHaIbHO-OPUEHTUPOBAHHOE COACPIKAHNE)

Pemenue pacueTHbIx 3a1a4 o teme «Pu3uka atroma u
AQTOMHOTO SIpa




Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPUINKH

Tema 8.1
D71EeMEHTEI
ACTPOHOMUU U
acTpou3uKH

Conep:xanue y4eOHOT0 MaTepuaJia

Bun 3BesgHoro nHeba. Co3Be3qusi, ApKuE 3BE3[bl, IUIAHETHI,
ux Buaumoe awxeHue. ConHeuHas cucrema. llmanersl
3eMHOM  rpynnel.  Ilnanersi-rurantsl.  Mambsle  Tena
Conneunoii cucrembl. Comnile, dotochepa u armocdepa.
Conneunast aktuBHOCTh. Hcrounmk osHeprum ConHla u
3B€3/. 3BE3[bl, HMX OCHOBHBIE XapaKTEpUCTUKHU: Macca,
CBETHUMOCTb, paJINyC, TEMIIEPATypa, UX B3aUMOCBSA3b. 3BE3/bl
[JIABHOM TOCJIEOBATEIbHOCTH. 3aBUCHUMOCTh ''Macca -
CBETUMOCTB" Il 3B€3J [JIaBHOW IOCIJIEJOBATEIbHOCTH.
Buyrtpennee ctpoenue 3Be31. CoBpeMEHHbIE MPEICTABICHUS
0 mpoucxoxaeHuu u s3Boitrouuu ConHua U 3Be3]. DTambl
KWU3HU 3Be3d. Muneunsit Ilyte - Hama [amakrtuka.
CnupanbHas cTpykTypa [amakTuku, pacrnpeiesieHue 3Be3[,
ra3a u neuu. Ilonoxxenue n asmxenne Connna B ['anakTuke.
[Mnockass u cdepudeckass noacucTemMbl [amakTuku. Tumsl
rajiakTuk. PanuoramakTuku M KBazapbl. UYepHble ObIPbHI B
anpax TalakTUK. BceneHnas. Pacmmpenune BceeneHHOM.
3akoH Xab0mna. Pasberanue ramaktuk. Teopus bonbmioro
B3pbiBa. Mogens «ropsueit Bcenennoit». MacmraOHas
ctpykrypa Bcenennon. Meraranaktuka. HepeieHnsie
poOJIeMbl ACTPOHOMUH

[IpakTHyeckue 3aHATHS

(mpoeccroHaIbHO-OPUEHTHPOBAHHOE COAECPIKAHUE)

Pemenue 3agad mo teMme «Ilnanetsl COJTHEYHON CHCTEMED)

JIP 1-5, MP 1-3,
I1P6 1-10

OK 01
OK 02
OK 03
OK 05
OK 07

IIK 1.1

npodeccuoHanTbHOO

[PUEHTHPUYIOLLIEE
BOCIIUTaHUE

JIP BP 9.1,JIP BP
15

Pemenue pacdeTHbBIX 33724 1O TeME «DBOFOIUS
Bceaennon»

IMpome:kyTounasi arrectamus (JuddepenupoBanHblii 3a4eT)




4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

TpeOoBaHUsA K MUHUMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIiedeHUI0
Peanuzanust mporpamMmbl yuyeOHOTO MpeaMeTra TpeOyeT Hauuus y4eOHOTo KaOuHeTa
«Duznkay

O6opynoBanne yu4eOHOTO KaOWHETA:

- IOCAJI0YHBIC MECTA 110 KOJMYECTBY 00yUaIOIIHXCS;

- pabouee MeCTO MPEeroIaBaTeIs;

- yUEHUYECKas JOCKa;

- y4eOHO-HaTJISTHBIC TIOCOOHS 10 XUMUMU;

- HACTEHHBIC CTCHIBI;

- CITpaBOYHBIC TTOCOOWS, TUTAKTHUCCKUE MATEPHUATIBL;

- METOIMYECKUE YKa3aHUS K BHITIOJHCHHIO MPAKTUYCCKUX 3aHATHI padoT;

- BAPUAHTHI TECTOBBIX JUATHOCTHUYECKUX W TPCHUPOBOYHBIX 3aJJaHUH C KPUTEPUSIMHU
OLICHOK.

TexHuueckue cpeacTsa 00ydeHus:
- MyJIbTUMEANITHAS YCTAHOBKA,
- DKpaH

NudpopmanuonHoe odecrnedeHue 00y4eHust
OcHOBHBIE HCTOYHUKH

1. Maxumes I'., byxoBue b.b, Corckuit H.H., mon penakiueit [TapdpentbeBoit
H.A. ®uzuka 10, M.: IIpocsewmenue, 2023.

2. MaxumieB I'.51, byxosues b.b, Uapyrun B.M., nox penakiueii [TapdentbeBoit
H.A. ®uzuxka 11, M.: IIpocsemienue, 2023.

3. [lypeimeBa H.C., Baxeeckas H.E,, McaeB JI.A. ®usnka: 0a30BbIii YpOBEHbB:
y4eOHHK I 00pa3oBaTENbHBIX OPTaHU3alUN, PEaTU3YIONUX 00pa3oBaTEIbHBIC
MpoOTrpaMMbl  CpeJIHEr0 IpodecCHOHAbHOrO oOpa3zoBaHus, | wuszmanwe, M.:
IIpocgemnienue, 2024

JlonoJHUTeIbHbIE HCTOYHUKHU
1. Imumpuesa B. ®. ®Ouzuka ana npodeccuil M CHelHalIbHOCTEH TEXHUYECKOTO
npoduis: yueOHUK JIJIsi 00pa3oBaTeNbHBIX YUPEKICHUM cpel. pod. 0Opa3oBaHMUs.
— M., 2014.
2. [uumpuesa B. ®@. Ouzuka s npodeccuii M CHenUaTbHOCTEH TEXHHYECKOTO
npoduis. COOpHUK 3amad: ydeO. mocodue sl 00pa3oBaTENIbHBIX YUPEKICHUM
cpen. npod. obpazoBanus. — M., 2014.
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3. /Imumpuesa B. ®., Bacunves JI. M. ®uzuka niaga npodeccuii U crennabHOCTEH
TexHuueckoro mnpoduis. KoHTposnbHbIE MaTepuasbl: y4yeb. mocoOus Juis
yapexaeHuii cpea. npod. oopazopanus / B. @. JiImutpuena, JI. 1. BacunbeB. —
M., 2014.

4. Imumpuesa B. @®. duzuka ansig npodeccuil M CHenUalIbHOCTEH TEXHHYECKOTO
npoduns. JlabopaTtopHblil MmpakTUKyM: ydeO. MocoOusi s YUpexKACHUU Cperl.
npod. obpazoBanus / B. @. Imutpuena, A. B. Kopxyes, O. B. Myprazuna. — M.,
2015.

5. Imumpuesa B.®@. duzuka s npodeccuii W CHEMUATBHOCTEH TEXHUYECKOTO
npodus:  SIEKTPOHHBIA  y4e0.-MeTOJ. KOMIUIEKC JUii  00pa3oBaTelbHBIX
yapexJieHui cpe. mpod. odpazoanus. — M., 2014.

6. Amumpuesa B. @. ®Ousuka s npodeccuil U CHEIUATbHOCTEH TEXHUYECKOTO
npoduiIst:  3NEKTPOHHOE Yy4yeOHOe u3JaHue (MHTEPAKTUBHOE 3JIEKTPOHHOE
IPUIOKEHUE) JIJIsi 00pa30BaTeNbHBIX yUpexkACHUN cpel. npod. oOpa3oBaHUd. —
M., 2014.

7. Tpogpumosa T. U., Pupcose A. B. ®uzuka i npodeccuil u crnenuanabHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-Hay4YHOTro npodwueil: Pemenus 3agay. — M., 2015.

8. Tpogpumosa T. U., Dupcos A. B. ®uzuka. CipaBounuk. — M., 2010.

9. Qupcos A. B. dusuka s mpodeccwidi W CHENUATBHOCTEH TEXHUYECKOTO |
€CTEeCTBEHHO-HAYYHOro Tpoduiei: ydeOHUK sl 00pa30BaTEIbHBIX YUPEKICHUM
cpen. npod. oopazosanus / moxa pen. T. Y. Tpodpumonoit. — M., 2014.

10.Camotinenxo I1.U., Cepeees A.B. ®uznka: YUeOHHUK A CPEIHUX CICIUATBHBIX
y4eOHBIX 3aBenieHuil. — M.: Akagemusi, 2014
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Cnucok pekomeHpyembix MHTEpHET-pecypcoB U nporpaMmmHoro obecneyeHus

1. www.fcior.edu.ru (PegepanbHblid LEHTP MHDOPMALMOHHO-06pa30BaTENbHbIX
pecypcos).

2. www.dic.academic.ru (Akagemuk. Cnosapu v 3HUMKNONEANN).

3. www.booksgid.com (Book3 Gid. InekTpoHHas 6ubnuoteka).

4. www.globalteka.ru (lno6anteka. [no6anbHas OUONUOTEKA HAY4YHBIX
pecypcos).

5. www.window.edu.ru (EauHoe okHO aoCTyNa K 06pa3oBaTenbHbIM pecypcam).

6. www.st-books.ru (Jlyywas yyebHas nuteparypa).

7. www.school.edu. ru (Poccuitckuit obpasosatensHblit nopTan. AOCTYNHOCTD,
KayecTBo, 3 HeKTUBHOCTD).

8. www.book.ru (3nektpoHHas 6ubnnoTeyHan cuctema).

9. www.alleng.ru/edu/phys.htm (O6pa3sosatensHole pecypchl WHTepHeTa —
Dusnka).

10. www.school-collection.edu.ru (EauHas Konnekums UMdpoBbIX
oOpa3oBaTenbHbIX pecypcos).

11. https//fiz.1september.ru (yuebHo-meToguueckan razera «Pusnkar).

12. www.n-t.ru/nl/fz (Hobenesckue naypeatsi no usuke).

13. www.nuclphys.sinp.msu.ru (AaepHas du3uka 8 UHTepHeTe).

14. www.college.ru/fizika (MoaroTtoska K E3).

15. www.kvant.mccme.ru  (Hay4HO-nonNynApHbLIA  (U3UKO-MATEMATUYECKMNA
wypHan «KBaHT»).

16. www.yos.ru/natural-sciences/html (ectecTBeHHO-Hay4HbIW WypHan pnd
Monogexu «MyTtb B HayKy»).
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5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
IHPEIMETA

HanmenoBanue o0pa3oBaTebHBIX
pe3yiabTaToB ®I'OC COO (npeamMeTHble
pe3yJabTaThl —

IP6)

MeToabI OIEHKH

I1P6 01 chopmMupOBaHHOCTH NPEACTABICHUN O
poiau 1 MecTe GU3UKU U aCTPOHOMHHU

B COBPEMEHHOM Hay4YHOM KapTUHE MUPA, O
cucteMooOpa3yromel poiu GU3uKH

B Pa3BUTHUHU €CTECTBCHHBIX HAYK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ1e
POCCHUHCKHX U 3apyOEKHBIX yUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKHU; TOHUMaHUE (PU3NIECKOM
CYIIHOCTH HAOJIIOAAeMbIX SIBIICHUM
MHKPOMHPA, MAKPOMHpPA U MEraMupa;
[IOHUMaHHe

POJIM aCTPOHOMHH B IIPAKTUYECKOM
JESITEIbHOCTH YEJIOBEKA U AaJIbHEHIIIEM
HAy4YHO-TEXHUUYECKOM Pa3BUTUHU, POJIU PU3UKHI
B ()OPMHUPOBAHUN — KPYro3opa

U QYHKLUMOHAIbHON IPaMOTHOCTH YeJIOBEKa
JUIS pellieHus] MPaKTUUECKUX 3ajau;

3amuTa WHAUBHTyaTbHBIX MUHU-TIPOCKTOB,
pedepaToB, COOOIICHHI

IP6 02  chopmupoBaHHOCTH  YMEHHI
pacro3HaBaTh ¢buznueckue SIBJICHUS
(iportecchr)

U OOBSCHATH UX Ha OCHOBE M3YUYEHHBIX
3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE
MaJieHue Tel, IBUKEHHUE N0 OKPYKHOCTH,
WHEpLUs, B3aUMOJEICTBHE TEN,
Kosie0aTenbHOE IBUKEHUE, PE30HAHC,
BOJIHOBOE

nBuxkenue; mupdysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE KUIAKOCTEW U TBEPBIX
Ten,

U3MEeHeHHe 00beMa Tell PU HarpeBaHUH
(oxJ1aKICHUH), TEIUIOBOE PaBHOBECHUE,
UCIIapeHue, KOHIEH Ay, IIJIaBICHHE,
KpUCTAJJIU3alus, KUIIEHUE, BIAXKHOCTh
BO3/yXa,

CBA3b CPEIHEW KMHETUYECKON YHEPTUN
TETJIOBOTO IBUKEHUS MOJIEKYJ ¢ aOCOMOTHON
TEMIIEPATYPOH, OBBILICHUE IABJICHUS Ta3a
IIPU €0 HarpEBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXIY ITapaMETPAMM COCTOSIHUA ra3a B
U30IIpoLeccax; MEKTPU3ALNS TEN,
B3aMMOJCICTBHE 3apsA10B, HATPEBAHNE
IIPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE

MAarHMTOB,

Texkymuii KOHTpoIb B (hopme:

- IPaKTUYEeCKHE paboThI;
-CaMOCTOSATEIbHBIE PAOOTHI;
TECTUPOBAHUS 110 TEMaM JHCLUIUIMHBI;
- YCTHBIH OIpOC;

-pusnueckue JUKTAHTHI

HToroBsiii KOHTPOJb B popme:
-KOHTpOJIbHAs paboTa Mo TeMam
- mud.3auet
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ANIEKTPOMArHUTHAS HHAYKIHS, AeiicTBHE
MarHUTHOTO TIOJIS1 Ha TIPOBOJIHUK C TOKOM U
JBYKYIIUHCS 3aps], HJIEKTPOMarHUTHBIE
KOJICOAHHSI U BOJIHBI, IPSIMOJTMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE,
npesoMiIeHue, nHTephepeHus, U paKus
U TIOJISIPU3AIHS CBETA, TUCIIEPCHS CBETA;
borosnexTprudeckuii 3PPeKT, CBETOBOE
JaBJICHUE, BOSHUKHOBEHUE JIMHEHYATOr0
CIIEKTPa aTOMa BOJIOPO/Ia, ECTECTBEHHAs

Y UCKYCCTBEHHAsI PaJOAKTHBHOCTH;

IIP6 03 BiamgeHne OCHOBOIIOJIATAOIIUMU
(U3HYECKUMHU TTOHITHSIMH U BETMYNHAMH,
XapaKTepU3YIOIUMHA — (PU3NIECKHEe —
MPOIIECCHI (CBA3AHHBIMHU C — MEXAaHUYECKUM
IBHKEHHEM, B3aUMOIEHCTBUEM TeEI,
MEXaHHUYECKUMH KOJICOAHUSIMU U BOJTHAMHU;
aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TETUIOBBIMH MIPOLIECCAMU;, DTIEKTPUUECKUM

Y MarHUTHBIM TOJISIMH, DJICKTPHYECKUM TOKOM,
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

M BOJIHAMH; ONITHYECKUMH SIBJIEHUSIMH;
KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHHEM aTOMa

¥ aTOMHOTO $/1pa, PaAMOAKTUBHOCTBIO);
BJIJICHHE OCHOBOIIOJIAraI0IIUMM
ACTPOHOMUYECKUMH — MOHSITUSIMU, —
MO3BOJISTFOIIMMH — XapaKTepHU30BaTh
MPOLIECCHI,

MIPOUCXOAIINE Ha 3BE€3/1aX, B 3BE3/IHBIX
CUCTEMAaX, B MEXTaJaKTUUECKOU Cpee;
JBHKEHHE HEOCCHBIX TEJI, DBOIIOIUIO 3BE3] U
Bcenennoi;

Tekymuii KOHTpOJIb B hopme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOSTENIbHbIE Pa0OTHI;
TECTUPOBAHUS 110 TEMaM JIUCLUIUIMHBI;
- YCTHBIN OIPOC;

HToroBbIil KOHTPOIIE B hopMme:
-KOHTpPOJIbHAs paboTa 1o TeMaM
- nud.3ayer

ITP6 04 BrnageHHe  3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUAMH (3aKOH BCEMHUPHOTO
tsarorenus, 1, IT u 111 3axonsl HeroToHa, 3aK0H
COXpAHEHUS MEXAHUYECKOU SHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCa, IPUHIIUI
CYNEPNO3UIIUU CUJI, TPUHIIUIT PABHOIIPABHOCTH
HMHEPLHUATbHBIX CUCTEM OTCUETA;
MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO
CTPOEHHUS BEIIECTBA, a30BbI€ 3AKOHBI, TEPBbII
3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KynoHa, 3akoH
Owma n1a yyacTtka 1enu, 3akon Oma

JUISL TIOJIHOM JIEKTPUYECKOM LIEIH, 3aKOH
Jxoynsa — JleHua, 3aK0H 3J1€KTPOMArHUTHOM
WHJIYKIUH, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPAHEHUS CBETA,
3aKOH OTPAXKEHUs CBETA, 3aKOH MPETOMIICHHS
CBETA; 3aKOH COXPAHEHUs YHEPTUH, 3aKOH

COXPAHCHUS UMITYJIbCA, 3aKOH COXPAHCHHUA

Texymuii KOHTPOJIb B popme:

- IpaKTU4YecKue padboThl;
-CaMOCTOSTENbHbIE PadoThI,
TECTUPOBAHUSA 10 TEMaM JHUCLUIUIMHBL
- YCTHBIH OIIpOC;

-Qu3nyecKkue TUKTAHTHI

WrtoroBslii KOHTPOJIb B hopMe:
-KOHTpOJIbHAs paboTa Mo TeMam
- nud.3ager
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ANEKTPUYECKOTO 3aps/ia, 3aKOH COXPaHEHUS
MaccoBOI'0 YHCJIa, OCTy1aTel bopa, 3aKkoH
PaZMOaKTUBHOIO paciiajia); yBepeHHOe
HCII0JIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEN
pH aHanu3e GU3NYECKUX SIBICHUN

U IIPOLIECCOB;

ITP0 05 ymeHue yuyuThIBaTh FPAHULIbI
NPUMEHEHHSI U3yYSHHBIX (PU3NIECKUX
MOJIeNIei: MaTepruaibHas TOYKa, HHEPUUAIbHAS
cHCTeMa OTCYeTa, UCATbHBIN T'a3; MOJCIH
CTPOEHUS TA30B, KUIKOCTEH U TBEPABIX TET,
TOYEYHBIH IEKTPUIECKUH 3apsil, saepHas
MOJIETIb aTOMa, HYKJIOHHAs: MOZEIb ATOMHOTO
s/pa MpH pelIeHn: GU3MYECKHUX 3a/1a4;

Texymmii KOHTPOIb B popme:

- IpaKTHYeCKHEe paboThI;
-CaMOCTOSATEIbHbIE PadOTHI;
TECTUPOBAHUS 110 TEMaM JUCIHIUINHBI;
- YCTHBIH OIIpOC;

IIP6 06 BiIageHue OCHOBHBIMH METOIAMHU
HAy4YHOTO IMO3HAHUS, UCTIOIb3YSeMBIMHU

B (hU3HMKe: IPOBOAUTH MPSIMbIE M KOCBEHHBIE
n3MepeHus: GU3NICCKUX BEITUYHH, BEIOUpast
ONTUMAJIBHBINA CLIOCO0 M3MEPEHUS U
HCIIOJIBb3YSl U3BECTHBIC METO/IBl — OLICHKH
MOTPEIIHOCTEH U3MEepEHU, MPOBOIUTH
MCCJICIOBAHKE 3aBUCMOCTEH (PU3NICCKUX
BEJIMYHH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpEHUH, OOBSICHATD MOJTyICHHBIC
PE3yNbTaThl, UCTIONB3YS GUBUYECKUE TEOPHH,
3aKOHBI U TIOHSTHS, U JCJIaTh BBIBOIBI;
cOOTIOAATh MpaBuiia 0€30MacHOTo Tpy/ia MpH
MIPOBEJICHUY MCCIICIOBAHUN B PaMKaxX
y4eOHOTr0 3KCIIEpUMEHTa U y4eOHO-
HCCIIE0BATENIbCKON 1eaTebHOCTH ©
MCIOJIb30BaHUEM ITU(PPOBBIX —
W3MEPUTEIIBHBIX — YCTPOUCTB U
1a60pPaTOPHOTO — 06OPYAOBAHMS;
c(hOpMHUPOBAHHOCTD MPEACTABICHHUH O
METOJIaX MOTYYCHHS HayIHBIX
ACTPOHOMHUYECKUX 3HAHUMU;

3aimuTa HHAWBUYaTbHBIX IPOEKTOB, pedeparos,
CoOO0IIeHN N

Texkymuii KOHTpoIIb B hopme:

- IPaKTUYECKHE paboThI;
-CaMOCTOSTEIbHbIE Pa0OTHI;
TECTUPOBAHUS 110 TEMaM JIUCLUIIUHBI;
- YCTHBIN OIIPOC

IIP6 07 copMupOBaHHOCTH YMEHHS PEIIATh
pacueTHBbIE 33J1a4M C SBHO 3aJjaHHON
(bu3nyecKoil MOJIeINbI0, UCIIONB3YS
¢bu3nyeckre 3aKOHbI ¥ IPUHIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ]a4ul BHIOMPATh
(bU3NIECKyI0 MOJIETb, BBIIEIATH (PU3NYECKHe
BEJIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€
pelIeHns, IPOBOAUTH PacueThl U OLIEHUBATH
PEaTbHOCTh MMOJIyYEHHOT'O 3HAUEHUS
($u3n4ecKoil BEITMUNHBI; PEIIaTh
KayeCTBEHHbIE 3a]laui, BBICTpAauBas
JIOTUYECKHU HETIPOTHBOPEUUBYIO LIETIOUYKY
pacCyXIeHHI C OMOPON HAa U3YUYECHHBIE

3aKOHBbI, 3dKOHOMCPHOCTH U (pI/ISI/I‘-IGCKI/IC

Texkymuit KOHTpoIIb B hopme:

- IPaKTUYEeCKHe padoTHI;
-CaMOCTOATEIbHbIE PA0OTHI;
TECTUPOBAHUS 10 TEMaM JIUCIUILTUHBI;
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SIBJICHUSI;

I1P6 08 chopMUpOBAaHHOCTH YMEHHS
MIPUMEHSITH ITOJTYYCHHBIC 3HAHHUS JIJIS
OOBSICHEHUS YCIOBUN IPOTEKAHUS
(U3HYECKUX SBICHUN B IPUPOJIC U JIIS
MIPUHSATHS IPAKTUYECKUX PEIICHUN B
MTOBCETHEBHOM JKHU3HU ISl 00CCTICUCHUS
0€301acCHOCTH MPU 0OpAIICHUN

¢ OBITOBBIMU MPUOOPAMU M TEXHUYCCKHUMHU
YCTpOMCTBaMH, COXPaHEHHUSI 310POBbS

U COOJIIOACHUSI HOPM KOJIOTMYECKOT O
MOBE/ICHUS B OKPYXKAIOIIeH cpejie; MOHUMaHNe
HEO0OXOIMMOCTH TPUMEHEHUS JOCTHKCHHMA
(U3HUKY ¥ TEXHOJIOTHH IS palliOHaIbHOTO
MIPUPOIOTIONB30BAHUS;

Tekymuii KOHTpOJIb B hopme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIEC PA0OTHI;
TECTUPOBAHUS 110 TEMaM JIUCIUILTUHBI;

HToroBeiii KOHTPOJH B hopme:
-KOHTPOJIbHAs paboTa 1Mo TeMaM
- mud.3a4et

I1P6 09 chopmMupoBaHHOCTH COOCTBEHHOM
MO3UILIMHU IO OTHOLIEHHUIO K (PU3HYECKOM
nH(OpPMAIINH, TIOTYy4aeMOU U3 Pa3HBIX
HCTOYHHUKOB, YMEHUH UCIIOJIb30BATh

U POBBIC TEXHOJIOTHHU JJIS TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U
IpeicTaBiIeHus yueOHOM U Hay4yHO-
NOMYyJSAPHOIN HH(OpMAIMK; pa3BUTHE YMEHHH
KPUTHYECKOT'O aHAJIN3a MOJy4aeMOn
uH(pOpMaINH;

3amuTa WHIUBHTyIbHBIX MUHU-TIPOCKTOB,
pedepaToB, COOOIICHHI

ITP6 10 oBnaseHue ymMeHUsIMU paboTaTh B
IpyMIE C BBIMOJIHEHUEM Pa3IMUHbIX
COLIMAJIBHBIX POJIeH, IUIaHUPOBaTh paboTy
IpyMIbl, pAlMOHAILHO paclpeessiTh
JESATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
a/IeKBaTHO OLICHUBATh BKJIAJ KaX 100

U3 YYaCTHUKOB I'PYIIIBI B pELICHHUE
paccMaTpuBaeMoi TpoOIeMBI;

3amuTa HHAUBUTYaTbHBIX MUHU-TIPOEKTOB,
pedepaToB, cCOOOIICHHIT

IIpuioxkenue 1

Cunxponuszanus oopasoBareiabHbIX pe3yibTaToB PI'OC COO n ®I'0C CII0

Haumenopanue OK, IIK
coraacuo ®I'OC CIIO

HaumeHoBaHMe JJUYHOCTHBIX HaumeHoBanue
pe3yabrtartos (JIP) MetanpeameTHbix (MP)
corjiacio ®IrocC COO pe3yJbTaToB
corsiiacio PI'OC COO

39



OK 01. BriGupars crocoObl

pelieHus 3a71a4
npohecCHOHABLHOM
JeSATEIbHOCTH
IMPUMCHHUTCIILHO K

pa3InuYHbBIM KOHTCKCTAaM,

IIK 1.1. IIpoBoauth hu3MKO-
XUMUYECKUE UCCIEAOBAHUS U
BJIAJE€Th TEXHUKOU
1a00paTOPHBIX padoT.

JIP 1 B yactu TpyaoBoro
BOCIIMTAHUS:

- TOTOBHOCTB K TPYZy, OCO3HaHHE
LIEHHOCTH MacTepCTBa,
TPYI0JIIO0HE;

- TOTOBHOCTh K aKTUBHOM
JESITeIbHOCTH TEXHOJIOTUIECKOM
Y COITMAIILHOW HAINpaBJICHHOCTH,
CIIOCOOHOCTh MHUITMHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIILHO
BBINOJIHATH TaKYIO ICATEIBHOCTB;
- HHTEpeC K pa3inyHbIM chepam
npodeccHOHATLHON
JeSITeIIbHOCTH,
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MP 1 OBaaaenue
YHHBEPCAJbHBIMH Y4eOHbIMU
MO3HABATEJIbHBIMH
JeHCTBUSAMM:

a) 0a30Bble JOrH4YecKHue
IelcTBHA.

- CAMOCTOSTEILHO
dhopmyaupoBaTh U
aKTyaJIM3upOBaTh IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBaTh CYIIECTBEHHBIN
MPU3HAK I OCHOBAHUS JJIs
CpaBHEHUS, KJIacCu(PpuKanuu u
000011IeHN;

- ONPENENATH eI ACATEIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU
HX JIOCTH KCHMS,

- BBISIBJIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpUBAEMBIX SBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B
JIESATCIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLICHUBATh PUCKH
IMOCJIEICTBUHN NCATCIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIUJICHUE [IPU PEIICHUN
JKU3HEHHBIX TIpobiieM

0) 0a30BbIe HCCIEA0BaTEIbCKHE
JEeHCTBHUA:

- BIQJICTh HaBBIKAMU yueOHO-
HCCIIEIOBATENILCKON U IIPOEKTHOMN
JIeSITeIIbHOCTH, HAaBBIKAMH
paspelrieHus mpoodieM;

- BBISIBJISITH IPUYUHHO-
CIIEACTBEHHBIE CBSI3U U
aKTyaJlM3upOBaTh 3a7a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaxOJIUTh apTyMEHTHI JJIS
JIOKa3aTelIbCTBA CBOMX
YTBEPKJICHUH, 3371aBaTh
napamMeTphl U KpUTEPUU PEIICHNUS,
- aHAJIM3UPOBATH MOJTYYCHHBIC B
XOJI€ pelIeHUs 3a0a4n
pe3yJIbTaThl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb MEPEHOCUTH 3HAHUSI B
MMO3HABATEJIbHYIO U
MPAaKTUYECKYIO 00JIaCTH
JKU3HEOCATEIbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS




OK 02. Hcnons3oBath
COBpPEMCHHBIC cpencTBa
MIOWCKa, aHaIn3a u
UHTEpIpeTauy HHPOPMALIUU
U MH(POPMALMOHHbIE
TEXHOJIOTUH TS BHITIOJTHEHUS
3ama4  1podhecCUOHATBHOM

JCATCIIBHOCTH,

[IK 1.1. IlpoBoauts ¢pusuxo-
XUMHUYECKHE UCCIIEIOBAaHUS U
BJIAJETH TEXHHUKOH
71a00paTOPHBIX padoT.

JIP 2 B o01acTH meHHOCTH
HAYYHOI'0 MO3HAHUSI:

- chopmMupoOBaHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U 00IIECTBEHHOM
MPaKTUKH, OCHOBAHHOT'O Ha
JUajore KymnbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIHTYPHOM
MHUpE;

- COBEpIICHCTBOBAHUE SI3IKOBOI
Y YUTATEIbCKON KYIbTYPHI KaKk
CpeICTBa B3aUMOICUCTBUS MEXKIY
JJFOOABMU U ITO3HAHUA MI/Ipa,

- OCO3HaHHE ICHHOCTH HAy4YHOU
ACATCIIbHOCTH, TOTOBHOCTD
OCYILIECTBISTH MPOEKTHYIO U
HCCIICIOBATEIIBCKYIO
NEeSTeNIbHOCTh MHIUBUYaJIbHO U

B I'PYIIIIE;

MP 1 OBianenue
YHUBEPCAJIBHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMH
AeMCTBUAMU:

B) padora ¢ unopmaumeii:

- BJIaJIeTh HaBbIKAMH I1OJTyYCHHUS
uHGOpMAaLUU U3 UICTOUHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBJISATh MIOUCK, AHAJIN3,
CHUCTEMaTH3alHIO U
MHTEpIpeTalnio HHPOPMALUU
pasIMYHbIX BUAOB U (popM
IPEJCTaBICHHUS;

- C03/1aBaTh TEKCThI B PA3JIMYHBIX
dopmarax ¢ y4eToM Ha3Ha4eHUs
uH(poOpMaIUU U 1eIeBOI
ayJIUTOPHUH, BbIOUpas
ONTUMAJIIBHYIO (hopMy
NPEICTAaBICHUS U BU3yaIH3aIlNu;
- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTb HHPOPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-3THYECKIM HOpMaM;

- UCTIOJIH30BATh CPEACTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH
B PELICHUU KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coluoieHreM TpeOoBaHui
SPrOHOMUKH, TEXHUKHI
0C30IMaCHOCTH, THTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;
- BJIAJICTh HABBIKAMH
pacro3HaBaHMs U 3aIUTHI
nH(popManru, HTHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH
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OK 03. [IlmanupoBaTh u
pealn30BbIBaTh COOCTBEHHOE

pohecCuoHaTbHOE u
JMYHOCTHOE pa3BUTHE,
IpEeANPUHUMATEIBCKYIO
JeATEIIHOCTD B
npodeccnoHaIbHON  cdepe,
UCIIONIb30BaTh  3HAHUSA IO
(¢uHAHCOBOW TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX;

IIK 1.1. IlpoBoauth ¢pusuko-
XUMHUYECKHE UCCIECTOBaHUS U
BJIAJETH TEXHHUKOH
1abopaTOPHBIX padoT.

JIP 3 B 0o06;1acTH 1yXOBHO-
HPaBCTBEHHOI'0 BOCIIUTAHUS:
-- ¢()OPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUS,
THYECKOTO OBECHMUS;

- CIOCOOHOCTh OLIEHUBATh
CUTYAlLlUIO U IPUHUMATh
OCO3HAHHbIE PELICHMUS,
OPUEHTUPYSICh Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/a B
MIOCTPOEHHE YCTOMYUBOTO
Oyymero;

- OTBETCTBEHHOE OTHOIIEHUE K
CBOMM POJUTENSIM U (WIIN)
JPYTUM YIEHaM CEMbH, CO3JIaHUIO
CEMbHM Ha OCHOBE OCO3HAHHOT'O
IIPUHATHS LEHHOCTEN CEMENHON
YKU3HU B COOTBETCTBHHU C
TpaauLUsAMU Hapo1oB Poccuu;
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MP 3 OBnanenue
YHHBEPCAJbHbIMH
pPeryJsiTUBHBIMHU A€ CTBUAMM:
2) caMOOpraHu3anusi:

- CAMOCTOSITENBHO OCYILIECTBIIATh
MTO3HABATEJIBHYIO JIEATEIbHOCTD,
BBISBJISITH MPOOJIEMBI, CTABUTH U
dbopmyIupoBaTh COOCTBEHHBIC
3aJauM B 00pa3oBaTeIbHOMN
JIeATEIbHOCTH U )KU3HEHHBIX
CUTyaIUsX;

- CAMOCTOSITEIBHO COCTaBIIATh
IUIaH pelIeHus: TPoOJIeMBbI ¢
Y4E€TOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHN;

- J1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

€1oco6cTBOBaTH (HOPMUPOBAHUIO
Y IIPOSIBIICHUIO LIUPOKON
SPYIUIIMHU B PA3HBIX 001aCTSIX
3HaHWH, MOCTOSTHHO MOBBIIIATH
CBOM 00pa3oBaTeNbHBINA U
KYJIbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:
MCII0JIb30BaTh MTPUEMBI
pediekcun s OLEHKH
CUTYyalliH, BBIOOpA BEPHOTO
pelieHus;

- YMETb OLIEHUBATh PUCKHU U
CBOEBPEMEHHO TPUHUMATH
pELIeHUs IO UX CHUKEHUIO;

B) SMOIIUOHAJIbHBIH HHTEJJIEKT,
NPeAIoJaraIun
copMUPOBAHHOCTH:
BHYTPEHHEN MOTHBAIUH,
BKJIFOUAKOIIEN CTPEMIICHHE K
JIOCTYKEHUIO 11U U yCIIEeXY,
ONTHUMHU3M, UHUIIHATHBHOCTb,
yMeHHUE JeHCTBOBATh, UCXO/IS U3
CBOHX BO3MOKHOCTEH;

- DMIIATHH, BKITIOYAIOIIECH
CIOCOOHOCTH TOHUMATh
SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATh €r0 MPH
OCYIIECTBJICHUN KOMMYHUKAIUH,
CHOCOOHOCTB K COUYBCTBHIO H
CONEPEIKUBAHUIO;

- COLMAJIbHBIX HABBIKOB,
BKITFOYAIOIIUX CITIOCOOHOCTH
BBICTPAMBATh OTHOILLIEHUS C
JIPYTHMH JIOJIbMH, 3a00TUTHCH,
MIPOSIBJIAIT MHTEPEC U pa3peniaTh

[, I




OK 04. DddexkTuBHO
B3aUMO/ICHICTBOBATH u
pabotatb B KOJUICKTUBE U
KOMaHJIE;

[IK 1.1. IlpoBoauts ¢pusuxo-
XUMHYECKHE UCCIICIOBAHUS U
BJIAJETH TEXHUKOH
1abopaTopHBIX PaboT.

- TOTOBHOCTB U CIIOCOOHOCTH K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHHE HAaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON 1
COLMAILHOM EeSATEIbHOCTH,

MP 2 OBnanenue
YHHBEPCAJbHbIMH
KOMMYHUKATUBHBIMU
AeCTBUAMMU:
0) coBMecTHAS AeATeJbHOCTD.
- IOHUMATh U UCIOJIb30BaTh
MIpPEeUMYIIeCTBa KOMaHAHON U
WHIUBUAYAIBHON paboOThI;
- IPUHUMATD 1I€TTH COBMECTHOM
JIeSITEIbHOCTH, OPTaHU30BBIBATDH U
KOOPJIMHHUPOBATH JACUCTBUSA IO €€
JIOCTHKEHUIO: COCTABIIATH IJIaH
JIEUCTBUM, paclpeiesiTh POJIH C
y4€TOM MHEHUN YYaCTHUKOB
00cyKaTh pe3yabTaThl
COBMECTHOH pabOThI;
- KOOPAUHUPOBATH U BBIMOJIHATH
paboTy B yCIIOBUSIX PEAIBHOTO,
BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJCHCTBUS;
- OCYIIECTBJISITh TTO3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYAIHSIX,
MIPOSIBJISITH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUIIUATUBHBIM
MP 3 Osaagenue
YHHBEPCAJIbHbIMH
PeryJsiTHBHbIMHU AeHCTBUAMM:
I') MPUHSITHE Ce0sl U IPYTUX
J1oaeu:
- IPUHUMATh MOTHUBBI U
apryMeHTBI IpyTUX JII0AeH npu
aHanMu3e pe3yJbTaToB
JIeATEIbHOCTH;
- MpU3HABATh CBOE MIPABO M MPABO
JIPYTHX JII0IeH Ha OLINOKY;
- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UTIUN
JIPYroro 4yenoBeKa
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OK  05. OcymecTBISITh
YCTHYIO ¥ MHHCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit  @enepauun  C
y4eToM 0coOeHHOCTEH
COIIMAIIBHOTO U KYJbTYPHOTO
KOHTEKCTa;

IIK 1.1. IIpoBoauth ¢hu3MKO-
XUMHUYECKHE UCCIICIOBAHUS U
BJIQJIETh TEXHHUKOM
71a00paTOPHBIX padoT.

JIP 4 B 06;1acTH 3CTETHYECKOTO
BOCIIUTAHHA:

- 3CTETUYECKOE OTHOIICHUE K
MHPY, BKJIIOUYAs 3CTETUKY
HAay4YHOT'O TBOPYECTBA,
npucymero Gu3ndeckon HayKe;

- CIIOCOOHOCTHh BOCIIPUHUMATH
pa3IM4YHbIE BUJbI HCKYCCTBA,
TPaJIULIMKU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIIAThH
SMOIIMOHAILHOE BO3/ICHCTBHUE
HUCKYCCTBA;

- YOKJICHHOCTh B 3HAYMMOCTHU
JUISL TUYHOCTHU U 00IIecTBa
OTEYECTBEHHOTO U MUPOBOT'O
HUCKYCCTBA, STHUYECKHUX
KYJbTYPHBIX TPAAULUN U
HApOJHOI'O TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXKEHUIO
B Pa3HbIX BUJAaX UCKYCCTBA,
CTPEMJICHHE MPOSBIATH KAYECTBA
TBOPYECKOM JINUHOCTH;

MP 2 OBinagenune

YHHBEPCAJbHbIMH

KOMMYHUKATUBHBIMU

JeHCTBUSIMM:

a) o01IeHHe:

- OCYLIECTBJISITh KOMMYHUKAIIUU

BO Bcex cdepax KU3HH;

- pacrio3HaBaTh HEBEpOAIbHBIC

cpencTBa OOIIeHUS, TOHUMATh

3HAYEHHE COIUAILHBIX 3HAKOB,

pacro3HaBaTh MPEAIOChUIKU

KOH(JIMKTHBIX CUTYaIi 1

cMATYaTh KOH(MIUKTHI;

- Pa3BEpHYTO U JOTUYHO M3J1araTh

CBOIO TOUKY 3PEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB
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OK 07. ConeiicTBOBaThH
COXPaHEHUIO  OKPYKAIOIICH
CpeIbI, PECypcoCcOEpeKEHUIO,
MIPUMEHSATH 3HAaHUA 00
M3MCHCHUU KJIMMarTa,
TIPUHITUTIBI OEPEKITUBOTO
MPOU3BOJCTBA, 3I(P(HEKTUBHO
JIEUCTBOBATE B

t-Ipe3BI)I‘-IaIx/'IHI:IX CUTyalUsIX;

IIK 1.1. IlpoBoauth ¢pusuko-
XUMHUYECKHE UCCIECTOBAaHUS U
BJIAJETH TEXHHUKOH
1a00paTOPHBIX padoT.

JIP 5 B o0s1acTu
JKO0JIOTMYECKOI0 BOCIIMTAHUSA:
- chopmMupoOBaHHOCTH
JKOJIOTUYECKOU KYIBbTYpHI,
[MOHUMAaHHUE BIIMSHUS COLUATIBLHO-
SKOHOMUYECKHX IPOLIECCOB Ha
COCTOSIHHE NPUPOIHON U
COLIMAJIBHOU Cpebl, OCO3HAHUE
rJ100aBbHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

- INIAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpY’Karolllel cpezie Ha OCHOBE
3HAHUS LEeNEeN yCTOUYUBOIO
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE ICHCTBHM,
MIPUHOCSIIMX BpeJ OKPYKaroIEen
cpexne;

- YMEHHE IIPOTHO3UPOBATH
HeOJIaronpusITHbIE
JKOJIOTHUYECKHE MOCIEACTBUSA
NPEIIPUHUMAEMBIX JIEHCTBUM,
MPeIOTBPALLATh UX;

- pacuIMpeHue OIbITa
JEeATEIBbHOCTH 3KOJIOTMYECKON
HaIpaBJIEHHOCTH Ha OCHOBE
3HaHUU 1O (Ppu3MKe
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Ipuio:kenne 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3ybTaToB PI'OC COQO (mpeaMeTHbIX) ¢

oOpaszoBareabHbiMu pesyiabTatamu PI'OC CIIO

(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEILHOTO
eaMeTa ¢ mpodeccueit/CrenuaabHOCTRIO)

I

HaumenoBaHue HaumeHoBaHue HaumeHoBaHue HaumenoBanue
o0menpodgeccHoHaAIbHBIX npodeccuoHaIbLHbIX npeAMeTHbIX pa3aesioB/TemM u
AMCUMILIMH C moayJaeit (MIK) ¢ pe3yabratoB ®I'OC | padoueii nporpamme
o0pa3oBaTeJIbHbIMHU o0pa3oBaTeJIbHbIMH COO, umeromux 1o npeaMery
pe3yJjabTaTamu, pe3yJjabTaTamu, B3auMOCBs3b ¢ OP
MMeEIOIMMHY B3aHMOCBA3h MMeEIOINMHU drocC Cc1io
¢ npeamMetTHbivu OP B3aUMOCBS3b C
npeaMeTHbiMu OP

M/JK.05.01 Canurapuo- | MJIK.01.01 OcHoBBI I1P6 02 | Paznen 1. dusuka u
TUTHeHHYecKHe XUMHHU U PU3UKO- c(hOpMUPOBAHHOCTh METO/Ibl HAYYHOTO
JabopaTopHbIe XHMHUYeCKHe MeTO/IbI YMEHUW pacro3HaBaTh | MO3HAHUS
HCCJIeJOBAHNS J1a60pPaATOPHBIX ¢busnueckue sBueHus | Pazmen 2. Mexanuka

HCCJIeIOBAHM I (mporrecchr) Paznen 3.
3HATh: 1 OOBSICHAITH UX Ha MonekynsipHas
- MEXaHHU3MBbI | 3HATh: OCHOBE M3Y4YCHHBIX dusuka u
(GYHKIIMOHUPOBAHHUS -TpaBuiIa U | 3aKOHOB TEPMOJMHAMHKA
IPUPOJIHBIX SIKOCUCTEM; [IOCJIEI0BATEIBHOCTh IIP6 06 Bnanenue | Paznen 4.
- 3amadd,  CTPYKTYpY, | AeHCTBHUI mpu paboTe C | OCHOBHBIMU METOAAMH | DNEKTPOJAMHAMUKA
obopynoBaHue,  TpaBuja | UCCIETYEMbIM HaydyHoro mo3HaHwus, | Pazgen 5. Konebanus
paboThI u TEXHUKU | MAaTEPUATIOM; UCIIO0JIb3YEMBIMHU Y BOJTHBI
0€30MacHOCTH B | ~-OCHOBHBIE IIOHSATHS B (husuKe: Paznen 7. KBantoBas
CaHUTAPHO-TUTMEHUYECKUX | -3a]1a4H, CTPYKTYpY, duznka
nabopaTopusix; obopynoBanue, mpasuia | [1P6 08 Paznen 8. DnemenTHI
- HOPMATUBHO-TIPaBOBBIC | pabOTBI ¥ TEXHUKY | CHOPMUPOBAHHOCTH aCTPOHOMUU U
aCIIEKThI CaHUTApHO- | 6€30MaCHOCTH B | YMEHHMS IPUMEHSATh acTpOPU3UKH
TUTUEHUYECKUX naboparopuu MOJIyYEHHBIEC 3HAHUSA
UCCJIEIOBaHUI; KIIMHUYECKHUX JU1s1 OOBSICHEHUSI

UcCcae10BaHU I YCJIOBHI NPOTEKAHUS
- TATHCHWYECKUE YCIIOBUSL | CAHUTapHble HOPMBI U | GU3UYECKUX SIBICHUMN
MPOXUBAHUS HACETICHUS M | MIpaBuia JUISL | B TIPUPOJIE U JISI
MEPOTIPHUSITHS, METUITMHCKUX TIPHHSITHS
o0ecreunBaroIue OpraHu3aIuii; MPAKTUIECKIX
OJIaronpusATHYIO Cpeny -TIPUHITATIBI pelreHuii B
oOuTaHUs YeTOBEeKa CTEpHIIN3ALUU MMOBCETHEBHOM KU3HU

1a00paTOpPHON  TOCY.BI, | JUTIsl O0ecredeHust
YMmern: MHCTpYMEHTApHs, 0€30MacHOCTH MPH

CPEICTB 3alIUTHI; obOpareHnun
-OCYILECTBIISITh OTOOD, -METOJIUKHU ¢ OBITOBBIMU
TPAaHCIOPTUPOBKY U o0e33apaKuBaHus npudopamMu u
XpaHeHue Mpod 00BEKTOB 0TpabOTaHHOTO TEXHUYECKUMHU
BHEILIHEW cpebl U Oouomatepuaia, yCcTpoiicTBamu,
MUIIEBBIX POIYKTOB; -TpaBuIa U | COXpaHEHUS 3[I0POBbsI
-OnpeneNsTh PU3NIECKUE U | MOCIEN0BATEIbHOCTD U COOJIOICHUS HOPM
XHMHYECKHUE CBOMCTBA JIeHCTBUI Tipu padoTe C | IKOIOTUYECKOTO
00BEKTOB BHEIIHEH CPEbl | HUCCIETYEMBIM MOBE/ICHUS B
Y TIUIIEBBIX MPOJYKTOB; MaTepHuaioM; OKpYXKarollel cpene;
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HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanmue
o0menpodeccHOHAIbHBIX npo¢eccuoHATBLHBIX NpeIMeTHbIX pa3aesioB/TeM U
AMCUUIJIMH C moayJieit (MIK) ¢ pe3yiabTatoB ®I'OC | paGoueii nporpamme
o0pa3oBaTeILHBIMH o0pa3oBaTeIbHBIMH COO, umerwmux 10 npeaMery
pe3yJbTaTamu, pe3yJbTaTamu, B3aumMocBs3b ¢ OP
HNMEKIINMH B3aHMOCBSA3h HMEINNMH dIrocC C110
¢ npeamMeTHbimu OP B3alMOCBS3L C
npeamerusivMu OP
-BECTH yYETHO-OTUYETHYIO -HCOPraHUYECKHE U | IOHUMaHHue
JIOKYMEHTAIUIO; OpraHUYeCcKHe HEOOXOIMMOCTHU
-MIPOBOANTH YTUIU3AIHIO COEIMHEHMNS; MIPUMEHEHUS

0TpabOTaHHOI'O MaTepuaa,
Ne3UH(PEKINI0 U
CTEPHIIN3ALIUIO
71a00paTOPHOI MOCY/IbI,
UHCTPYMEHTAPHSI, CPEICTB
3aIIHUTHI

-XUMUYECKHUE CBSI3H;
-Tabnuiy Meneneena;
-paBmjia  pabOTHI
MEIULMHCKUX,
1a00paTOPHBIX
WH(pOPMaAITMOHHBIX
CHCTEMaX;

YMmers:

B

-BBITIOJIHATE ~ TIPSIMBIX
U3MepeHuil (U3NYECKUX

BCJIIMYHUH

-BBIIIOJIHATH TCXHOJIOTHH
H CpCACTBA aHAJIM3a I10

MECTy JIEUEHHUS
Ne3uHPUIPOBATh
HCIIOJIb30BaHHYIO

1abopaTOpHYIO  TOCYAY,

UHCTPYMEHTApUH,
CPEICTBA 3aINTHI;
-CTEpUIN30BaTh
HCIIOJIb30BAHHYIO

1abopaTopHy0 TOCYyaY,

WHCTPYMEHTAPUH,
CpelCTBa 3alIUThI;

JOCTIOKEHUH (pr3uku n
TEXHOJIOTUHN IS
panroOHAIHLHOTO
IPUPOJIONIOIB30BAHNUS;
I1P6 09
c(OpMHUPOBAHHOCTH
cOoOCTBEHHOM MO3KULIUHU
10 OTHOILEHHIO K
buznuecKoit
uHpopmanuu,
MOJIy4aeMOu U3
pa3sHbIX HCTOYHUKOB,
YMEHHH UCIOJIb30BATh
¢ poBsIe
TEXHOJIOTUH IS
MIOUCKa,
CTPYKTYPHUPOBaHUS,
MHTEpIpeTaluy 1
NpeICTaBIICHUS
yueOHOI1 U Hay4HO-
MONYJIIPHON
uHpOpMaInH;
pa3BUTHE YMEHUI
KPUTHYECKOTO aHaJIN3a
MOJTy4aeMoi
uHpOpMaINH;
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