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¥ TYMaHUTAPHBIX JUCIUTUIHH
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1. OO0masi xapakTepUCTHMKAa NPHUMEPHOH padoyei
NMPOrpamMMbl 00111€00pa30BaATEIbHON JUCHUIIIAHBI

Oo6meoOpa3oBaTenbHas AUCHUIUIMHA «DU3HKa» SBISETCS 005M3aTEIHLHON YacThIO
o0mreo0pa3oBaTeILHOTO IUKIAa 00pa30BaTEILHON MPOrPaMMBl B COOTBETCTBHU C
dI'OC CIIO 1o cnemuansHocth 18.02.11 TexHonorus MpOU3BOJCTBA
HHEPIrOHACHIIICHHBIX MAaTEPUAIOB U U3ICIIUMA

B cootBerctBrmM ¢ ®I'OC COO ¢usunka sBisieTcs: 00s3aTeIbHON JUCIUIUIMHON Ha
YPOBHE CpPEeAHETO 00IIero 00pa3oBaHuUsl.

1.2. e u mu1aHupyeMble pe3yJibTaThl 0CBOCHUS JUCIUNJIMHBI:

1.2.1. Hean nuCHMNJIMHBI .

ConepxaHue mporpaMMbl  00111€00pa30BaTENIbHON JUCHUIIIUHB Du3nKa
HaIpaBJICHO Ha JOCTIKEHUE CIACAYIOIIMNX Hee:

¢ (opmupoBaHHe y 00yUYaIOIMNUXCS YBEPEHHOCTH B IIECHHOCTH 00Opa30BaHUs,
3HAYMMOCTH (U3UYECKUX 3HAHWA [JI1 COBPEMEHHOTO KBATH(PHUITMPOBAHHOTO
CHEIUAIMCTA MPU OCYIIECTBICHUH €T0 MPOo(heCCHOHATBHOM IeATeILHOCTH;

e (opmupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBJajJcHHE  crenuduuecko  cucTeMor  (UBMYECKUX  TOHSTHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (DH3WYECKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAQJCHHE OCHOBHBIMM METOJaMU HAYYHOTO TIO3HAHUS TPHUPOIBI,
HCIIOJB3YEeMBbIMH B (u3uKe (HAOMIOJeHHUEe, ONMHCAHUE, M3MEPECHHUE, BBIIBIIKCHHE
TUIOTE3, MPOBEACHUE IKCIIEPUMEHTA);

® OBJAJICHHE YMEHUSIMU 00pabaThiBaTh JAaHHBIE IKCIEPUMEHTA, OOBACHSThH
MOJTYYCHHBIC PE3YyJIbTaThl, yCTAHABIMBATh 3aBUCHUMOCTH MEXIY (PH3NIECKUMH
BEeJTMYMHAMU B HAOJIFOTAEMOM SIBJICHHH, JIEIaTh BBIBOIBI,

e (opmupoBaHMEe YMEHHS pemaTh (DU3UUYSCKHE 3aladd Pa3HBIX YPOBHEH
CIIOKHOCTH;

® pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIecce MPHUOOPETEHHS 3HAHUN C MCIIOJIb30BAHUEM Pa3TUYHBIX
WCTOYHUKOB WH(OpPMAIMU U COBPEMEHHBIX WH(OOPMAIIMOHHBIX TEXHOJOTHUIA;
yMeHHUH (popMyIHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HUIIMIO IO OTHOIICHHIO
K (pr3undeckoit nHGOpMAaIIHH, TTOTyIaeMOM U3 Pa3HBIX UCTOUYHUKOB;

® BOCIIMUTAHHUE YYBCTBA TOPJOCTH 332 POCCUUCKYIO (PU3HUECKYIO HAYKY.

OcBoenne xkypca OJ] «du3uka» npeanonaracT pemeHnue CiaeayomuX 3a1a4:

e mpuolOpereHne 3HaHUN O (QyHITAMEHTaIBHBIX (PU3NUECKHX 3aKOHaX,
JeXKAIUX B OCHOBE COBPEMEHHOW (PU3NUYECKOW KapTUHBI MHUpPA, MPHUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOIECCOB, O Hanboee
BaKHBIX OTKPBITUSX B 007acTH (DU3UKH, OKA3aBIIUX OMPENETAIONIee BIUSHUE HA
pa3BUTHE TEXHUKHU U TEXHOJIOTUU;



® NOHMMaHHE (PUBUYECKON CYIIHOCTH SIBICHUH, MPOSBISAIONIUXCS B paMKax
MIPOM3BOJICTBEHHON ACSTEIbHOCTH;

® OCBOCHHE CIOCOOOB HUCIOJIb30BaHUSI (PU3MYECKUX 3HAHUM JIJISI PEICHUS
MPaKTUYECKUX U NPOo(decCHOHANBHBIX 3a7a4, OOBSCHEHHUS SIBJICHUN TMPUPOJIBI,
MPOU3BOJICTBEHHBIX U TEXHOJIOTMYECKUX IIPOLIECCOB, MPUHIMUIIOB JIEHCTBUS
TEXHUYECKUX TPUOOPOB U YCTPOUCTB, oOecriedeHus 6€30MacHOCTH POU3BOJICTBA
Y OXpaHbl MIPUPO/IBI;

e (opmupoBaHMe yMEHUH pemarh  y4eOHO-TIPAKTUYECKHUE  3a7aud
buznyecKoro coaepxkaHus ¢ yu€Tom npodeccuoHalIbHON HAIIPaBICHHOCTH;

e puoOpeTeHue OmbITa IO3HAHMS M CaMONO3HAHUS; YMEHUW CTaBUTh
3aJlayy ¥ peniaTh NpoodsieMbl ¢ Y4ETOM NMPOPECCUOHAIBHON HATPaBICHHOCTH;

e (opmupoBaHME YMEHHMI HCKaTh, aHAJIM3UpPOBaTh U 00pabaThHIBAThH
¢uznyecKyo HHPOpPMAIHIO C YIETOM NPOoPecCHOHATBHON HAPaBICHHOCTH;

® TOJMOTOBKAa OOYYAIOIIMXCA K YCICIIHOMY OCBOCHHIO ITUCIHIUIUH U
MoAyJell MpodecCHOHANIBHOIO LHUKIIA: (DOPMUPOBAHME y HUX YMEHHA W OIbITa
JESITeTBHOCTH, XapaKTePHBIX Uil Tpodeccuid / MOMMKHOCTEHW CIy)KalluX WA
CHEUAIbHOCTEH, TOJy4aeMblXx B  Npo(ecCHOHANBHBIX  00pa30BaTEIbHBIX
OpTraHU3AINSIX;

® [OArOTOBKa K (OpMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyIero
CHELMAUCTa: CaMOOOpa30BaHUs, KOMMYHHUKALUU, MPOSIBICHUS TPa)kIaHCKO-
NaTPUOTUYECKON MO3ULIUU, COTPYAHUYECTBA, MPUHATUS PEIICHUN B CTaHIAPTHOU
U HECTaHJApTHOM CUTyalUsX, HIPOEKTUPOBAHUS, MPOBEACHUS (UBNUECKUX
u3MepeHud, HPPeKTUBHOTO U  OE30MaCHOr0  HCHOJIb30BAHUSI  Pa3IMYHBIX
TEXHUUYECKUX YCTPOWCTB, COOJIOACHMS TPaBUI OXpaHbl TpyAa TpH pabore c
buznueckuMu nprudopamMu 1 000pyA0BAHUEM.

Oco0eHHOCTh (POPMHUPOBAHUS COBOKYIMHOCTH 3a/ay M3y4eHUs] (DU3UKH IS
CUCTEMBI ~ CpeAHEero npo(deccCHOHaTbHOTO  OOpa30BaHMs  3aKJIIOYaeTcs B
HEOOXOJMMOCTH pealu3aiuu MNpo(ecCuoHaIbHON HAMPaBIEHHOCTH pPEIIaeMbIX
3a/1a4, yu€Tta ocooeHHOCTEN cpephl AeATeTbHOCTH Oy AyIIUX CIEIUAIUCTOB.

B pe3ynbraTe 0ocBOCHUS JUCIUTIMHBI 00YUYaAIOIIUICS 0J1KEeH 3HATD.

® CMBICI TIOHATUN: (UBUYECKOE SBJIICHHE, THUIOTE3a, 3aKOH, TEOopHs,
BEII[ECTBO, B3aMMOJICUCTBHUE, DJIEKTPOMArHUTHOE II0J€, BOJIHA, (POTOH, aToM,
aTOMHOE SIAPO, MIOHU3UPYIONIUE U3TYyUCHUS,

e cMbIC (UBUYECKUX BEJIUYUH: CKOPOCTh, YCKOpPEHHE, Macca, Cuia,
UMITYJIbC, paboTa, MeXaHWYecKas DSHEPrus, BHYTPEHHSSA JHEPrusi, aOCOIOTHAs
TeMIIeparypa, CpeaHssli KUHETUYECKas HSHEpPrus 4YacTUI] BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJIEKTPUUECKUN 3aps;

® CMBICT (DU3UYECKUX 3aKOHOB KJIIACCHUECKOW MEXaHWKH, BCEMHUPHOTO
TATOTEHUS], COXPAHEHUs DSHEPrUU, HUMIYJIbCA M JJIEKTPUYECKOrO 3apsjaa,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKIIUU, (OTOIPdeKTa;

® BKJIQJ] POCCHUHCKUX UM 3apyOeXHBIX YUYCHBIX, OKa3aBIIUX HaWOOJbIIEe
BIIMSIHUE HA pa3BUTHE PUBUKH;

B pesynbraTe 0CBOCHUS JUCHUTIMHBI 00YUYaAOIIUICS J0KEH YMETh:



® TIPOBOAUTH HAOIIOIEHUS, INIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

® BBIIBUTaTh THUIOTE3bl U CTPOUTH MOJIETIH,

® [PUMEHATH IMOJy4YEHHbIE 3HaHUS 10 (Qu3uke 11 OOBICHEHUS
Pa3HO00pa3HbIX (GU3HUECKUX SBJICHUM U CBOMCTB BEILIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PM3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM HH(pOpManny;

® LCIOJBb30BaTh MPUOOPETEHHBIE 3HAHUS M yMEHUS [UJI PEIICHHS
MPaKTUYECKUX 3a/lad  TMOBCEJHEBHOM KU3HM, oOecriedeHus Oe30MacHOCTU
COOCTBEHHOM  KU3HM, PAIMOHAIBHOTO  MPUPOJOMNOJIB30BAHUS M OXPaHbl
OKpY’KalOILIEH CPEbL.

® ONNCHIBATh M OOBSACHATH (PU3MUYECKHE SBJICHHS U CBOMCTBA TEJNl: CBOKCTBA
ra3oB, OKMJAKOCTEM W  TBEPABIX TE€J;  OJJEKTPOMArHUTHYK  HMHIYKUHIO,
pacnpoCTpaHEHUE ANMEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3ITyUYEHHE U
MOIJIOIIEHUE CBETaaTOMOM; (hOTO3PEKT;

® OTJINYATh TMIOTE3BI OT HAYYHBIX TEOPUH;

e Jie1aTh BBIBO/IbI HA OCHOBE 3KCIIEPUMEHTAIBHBIX IaHHBIX;

® [IPUBOAUTH MPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIOJIECHHS U SKCIIEPUMEHT
SBJIAIOTCS. OCHOBOM IJIsl BBIIBM)KEHMSI TUIIOTE3 M TEOPHM, MO3BOJISIOT IPOBEPUTH
VUCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (PU3NYECKAsi TEOpUs NaeT BO3MOXKHOCTH
OOBSACHATH W3BECTHBIC SIBIICHUS IPUPOJbI U HAYyYHbIE (PAKThI, IPEACKA3bIBATH €IIE
HEU3BECTHBIC SABJICHHUS;

® IPUBOJAUTH TMPUMEPbl TPAKTUYECKOTO HCIHOJB30BaHUS (PUINUECKUX
3HAHMI: 3aKOHOB MEXaHUKH, TEPMOJAVHAMUKN U JJIEKTPOJAUHAMHUKU B SHEPIETHKE;
pPa3JIMYHBIX BHJIOB DJJICKTPOMArHUTHBIX M3IyYEHUN [JIs pa3BUTHS pPaguo U
TEJICKOMMYHUKAIIMM, KBAaHTOBOM (PH3MKK B CO3JIaHUU SIEPHOM DHEPTETUKH,
Ja3€poB;

® BOCIPUHUMMATh M Ha OCHOBE IOJYYEHHBIX 3HAHUN CaMOCTOSATEIBHO
OllCHUBaTh HWHQOpMaIMio, cojaepxairytocs B cooOmeHusx CMU, Unrtepnere,
HAyYHO-TIOMYJISIPHBIX CTAThSIX.

® IIPUMEHATH MOJyYE€HHbIE 3HAHUS JUIsl pellieHus1 (PU3NUECKUX 3a/1a4;

e OompenensaTh xapakrtep (Quiznueckoro mpoiecca mno rpaduky, Tadmuie,
popmyne’;

U3MEPATH pAll GU3NUECKUX BEIUYHH, IPEACTABIISS PE3YIbTAThl U3BMEPEHUN C
YYETOM HUX MOTPEIIHOCTEN.

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOCHHSI 001Ie00pa30BaTENbHOMI
JUcHUIIMHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Koa u HaumeHoBaHue
¢dopmupyeMbIX KOMIIETEH M
OK 01. Bri6upats criocoOsl
pelenus 3axay
npodeccuoHanbHOM
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0CBOCHUA THCHUIIJIMHBI

Oo0mmel

B yacTH TPpy10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TPYyZly, OCO3HAHUE LIEHHOCTU
MacTepcTBa, TPYI0JI00HE;

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU
TEXHOJIOTUYECKOM U COLMalIbHON HalpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATh U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO JESTEIbHOCT;
- HHTepeC K pa3IMyHbIM chepam npodeccuoHaIbHON
NesITeIbHOCTH,

Ogyagenne yHMBepPCAJIbHBIMH Y4¢OHBIMH
MO03HABATE/ILHBIMH 1efiCTBUSIMH:

a) 0a30Bble JJOrHYecKHue JeHCTBUS:

- CaMOCTOATENBHO (POPMYJIUPOBATH U
aKTyaJM3upoBaTh NMpolJIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHUS JJIs1 CPABHEHUSI, KJIACCU(PUKALIUU U
0000IICHHS;

- OIPENENSTh LIETH IeATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKEHHUS,;

- BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISIM, OLIEHUBATh PUCKU
MIOCJIEAICTBUI 1€ATENBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE NIPU PELICHUH
KHU3HEHHBIX MpoOIIeM

JucuunianHapHble2

- copMupoBarh MpeaCTaBICHUS O POIM M MECTe
GU3MKH W acCTPOHOMHHM B COBPEMEHHOW Hay4YHOUH
KapTUHE MHpa, O CUCTeMOOOpa3syromeil ponu (pu3nku
B DPa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH W
COBPEMEHHBIX TEXHOJIOIMM, O BKJIANE POCCHUCKHX H
3apyOeXHbIX YyUYeHBIX-(DU3MKOB B pa3BUTHE HAYKH;
NOHMMaHHE (U3MUECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHUN MUKPOMHpA, MaKpoOMUpa M METraMHupa;
IIOHMMAaHHUE POJIM ACTPOHOMHHM B IIPAKTHYECKOU
JIEATCIIBHOCTH 4YEJIOBEKa M JAJbHEHIIEM Hay4HO-
TEXHUYECKOM  pPa3BUTUH,  poiau  (u3uku B
dbopMupoBaHUM  Kpyrozopa M  (YHKLHOHAIBHON
I'PaMOTHOCTH 4Y€JIOBEKa I PEIICHUs NPAKTUYECKUX
3ajau;

- copMUpPOBaTh YMEHUS pellaTh pacueTHbIE 3a7auu C
SBHO 3aJaHHOW (PU3UUYECKOW MOJENbI0, HCHOJb3YsI
¢u3nyecKre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAN3a
yCIIOBUSL 3aJladd  BBIOMpATh (U3MUECKYI0 MOJIEb,
BBIIETATh (PU3MYECKHE BEIUYUHBI U (HOPMYIIBI,
HEO0OXOUMBIE Ui €€ PeLIeHUs], TPOBOJUTH PACUEThI U
OLICHMBATh  PEAJbHOCTh  MOJYYEHHOTO 3HAYCHHS
¢bu3nyecKkoil  BEIMYMHBI, pelaTh KaueCTBEHHBIE
3aJjauM, BbICTpauBasi JIOTMUECKH HEMPOTHBOPEUUBYIO
LIENIOYKY pacCyKICHUM C ONOpOMl Ha W3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

- BJaJEeTh OCHOBOIOJAraloIKUMU  (PU3HUECKUMHU
NOHATHSMM UM BEJIMYMHAMH, XapaKTEPU3YIOUIMMHU

1 YKasblBatoTca GpopmMmupyemblie IMYHOCTHbIE U MeTanpeamMeTHble pe3ynbTatbl M3 PrOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHo popme
2 AncumnanHapHble (npeameTHble) pe3yibTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOIHbIM NepedHem Bo ®PFOC COO (B nocneaHein peaakumm ot 12.08.2022 ans
6a30Boro u yrnybseHHoro yposHa obyyeHus



0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BIIQJICTh HABBIKAMHU yUeOHO-UCCIICIOBATEIBLCKOM U
MPOEKTHOM JEATEIbHOCTH, HABBIKAMU PA3pPELLICHUS
pooem;

- BBISIBJIATh IPUYMHHO-CJIECTBEHHBIE CBA3U U
AKTyaJIN3UpPOBATH 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€
peLIeHHs], HAXOAUTh apTyYMEHTHI JIJIs JOKA3aTeIbCTBA
CBOUX YTBEPKIECHHUI, 3a]1aBaTh NTapaMeTPhl U
KPUTEPUU PELICHUS;

- AaHAJIM3UPOBATh MOJTYYECHHBIE B X0OJI€ PELICHUS
3a7a4M pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMETb [IEPEHOCUTh 3HAHUSI B TIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PAa3HbIX
MpeIMETHBIX 00acTel;

- BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIAraTh OPUTMHAIIBHBIE
MOJAXO/IbI U PELIEHNS;

- CITOCOOHOCTE MX MCITOIL30BaHUA B
M03HABATEJIILHON U COLMAJIbHON MPAKTUKE

busnueckue MIPOLIECCHI (cBsI3aHHBIMU c
MCXaHUYCCKHM JIBH)KCHHEM, B3aUMOJCHCTBUEM TECI,
MEXaHMYECKUMH KOJICOAHHUSMHM W BOJIHAMH, aTOMHO-
MOJICKYJISIDHBIM CTPOCHHEM BEIIECTBA, TEIJIOBBIMU
MpoLeCCaMU; EKTPUUYECKUM U MArHUTHBIM TOJISIMH,
AIEKTPUUECKUM TOKOM, AIIEKTPOMArHUTHBIMH
KOJICOAHUSMH M BOJIHAMM; ONTHYCCKHUMU SIBICHUSIMHU;
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHHEM aroMa U
aTOMHOTO  siIpa, PaJMOAKTUBHOCTHIO);  BIIAJICHUE
OCHOBOITOJIAraloIUMHU ACTPOHOMHUYECKUMHU
IMOHSATHIMH, ITO3BOJISIOIINMU XapaKTepU30BaTh
MPOIECChl, MPOUCXOJAIINE Ha 3BE37aX, B 3BE3IIHBIX
CHUCTeMaxX, B MEXrajJaKTHYeCKON cpene; IBUKECHHUE
HeOECHBIX TeJI, DBOJIIOLIMIO 3BE3 U BCeneHHoil;

- cthopmupoBarb yYMEHUS MIPUMEHSTh
OCHOBOIOJIATAIOIINE  ACTPOHOMHYECKHUE  IOHATHUA,
TEOpUHM W 3aKOHBI JJs aHalu3a U OOBSCHEHHS
(bu3MYECKUX MPOIIECCOB, MPOUCXOIAIINX Ha 3BE3/1aX, B
3BE3[HBIX CHUCTEMAaX, B MEXIAIAKTUYECKOU cpene,
JIBIDKCHUS HEeOCCHBIX TeJ, OHBOJIOLHMHM 3Be3] U
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTAMHM, 3aKOHAMH U TEOPUSIMU
(3akoH BcemupHoro Tsirotenus, 1, I1 u 1l 3akonbI
HrroToHa, 3aK0H COXpaHEHUsT MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHUs UMITYJIbCa, TPUHITATI
CYTIEPIIO3UINH CHJI, TPUHITUTT PABHOTIPABHOCTH
WHEPIMATBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BhIE
3aKOHBI, TIEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsa, 3akoH KymoHa,
3akoH OMa Jij1sl ydacTKa 1enu, 3akoH Oma 1J1s OJTHOM
ANEKTPUUYECKON 11enH, 3aKoH J>koyis - JIeHia, 3akoH



OK 02. Ucnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA ITOUCKA,
aHaJIM3a U HHTEPIIPETALINN
uHpopmaruu, u
UH(OPMALIMOHHBIC TEXHOJIOTUN
JUUISL BBITTOJHEHMS 3a/1a4
npodeccuoHaNbHOM
JIeITeIIbHOCTH

B o6s1acTH HIEHHOCTH HAYYHOI'0 MO3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU ¥ 00IIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JMaiore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHME A3BIKOBOM M YNTATEIbCKON
KyJbTYpBI KaK CPeJICTBA B3aUMOIECHCTBHS MEXKIY
JOABMHU U TIO3HAHUSI MUDA;

- OCO3HaHME LIEHHOCTH HAyYHOU eATENbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TENIbHOCTh UHIUBUIYaIbHO U
B TpYIIIE;

OgiajeHne YHMBePCAIbHBIMH YU4eOHbIMH
NMO3HABATEJLHBIMU JeliCTBUAMM:

B) paéora ¢ uHpopManmeii:

- BJIaZIETh HaBbIKAMU MOJIy4YeHHUs HH(OpMaLIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMATH3aLUI0 U
MHTEpPIpEeTAI0O HHPOPMALIMK Pa3INYHbIX BUIOB U
dhopm mpecTaBiIeHNUs,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4eTomMm
Ha3Ha4YeHUs MH(OPMAIUK U 1eJIeBOM ay TUTOPUH,

AIIEKTPOMArHUTHOM MHIYKIMH, 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pacrpoCTpaHeHUs
CBETA, 3aKOH OTPAXKECHUS CBETA, 3aKOH IIPEJIOMJICHUS
CBETa; 3aKOH COXPAaHEHHsI YHEPTUHU, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAHEHMSI IEKTPUUECKOTO 3apsa,
3aKOH COXpPaHEHMsI MacCOBOTO YKCIIa, TOCTYIIAThI
bopa, 3ak0oH paAl0aKTUBHOIO pacnaia); yBEpEeHHOE
MCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN U
aHanm3e PU3NYECKUX SBJICHUI U MPOIIECCOB

- YMETh YUUTHIBaTh IPAHUIIbI IPUMEHEHUS U3YUEHHBIX
bu3nueckux MozieNnel: MaTepraibHas TOUKa,
MHepLHalbHas CUCTEMa OTCYETa, UIeaIbHbIH ra3;
MO/JIEJIN CTPOEHUS ra30B, KUIAKOCTEH U TBEPABIX TeJ,
TOUYCYHBIN AJIEKTPUUYECKUM 3apsi, siAepHas MOJIEINb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O sijipa IpH
peleHny (PU3NYEeCKHX 3a/1ad



OK 03. [Inanuposats u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
peANPUHUMATENBCKYIO
JIeSITeTbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIF30BaTh 3HAHUS 110
(¢buHaHCOBON I'PaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYAaIHSIX

BBIOMpast ONTUMAIIBHYIO (POPMY MPECTABICHUS U
BU3YyaJIN3aINH;

- OIICHUBATh JIOCTOBEPHOCThH, JETUTHMHOCTb
uH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- CTIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUI B PEILICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTaHU3aIMOHHBIX 33]1a4 C COOI0ACHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPAaBOBBIX U 3THYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MaCHOCTH;

- BIIQZICTh HaBBIKAMU PACIIO3HABAHUSA U 3aIUTHI
nHpopManuu, nHGOPMAITMOHHOM 0€301TaCHOCTH
JTUYHOCTH

B 00J1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
-- cpOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
THYECKOTO MOBEICHMUS;

- CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh
OCO3HaHHbIE PELICHHs], OPUEHTUPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/Ia B TIOCTPOCHUE
YCTOWMYHMBOTO OyIyIIero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJTUTEISIM 1
(unn) IpyrUM 4JeHaM CeMbHU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LIECHHOCTEN CEMEMHOMN
KW3HHU B COOTBETCTBUU C TPAIUIIHSIMHU HAPOJIOB
Poccun;

Ogiaenne yHUBEPCAJIBLHBIMH PeryJsiTHBHbIMU
AefCTBUAMMU:

4) CaMOOPraHM3aNM:

- CAMOCTOSITEJILHO OCYIIECTBIIATH IO3HABATEIBHYIO

- BIIQJICTh OCHOBHBIMU METOJaMH HayYHOTO TIO3HAHMSI,
UCIIONIb3YEMBIMU B (DU3HMKE: IPOBOAUTH MPSIMbIE U
KOCBEHHBIE U3MEpeHUsT GPU3NUECKUX BETUYHH,
BBIOMpAasi ONTUMANBHBIN CIOCO0 U3MEPEHUS U
WCIIOJIB3YSl U3BECTHBIE METO/IbI OIEHKH MOTPEIIHOCTeN
WU3MEpEHUI, TPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTEH
(U3HYECKUX BEIMIMH C UCTIOIH30BAHUEM TIPSIMBIX
HU3MEpEeHUi, 00BSCHATH TOJyUYECHHBIC PE3yJIbTATHI,
UCTIONB3YS (PU3HUECKUE TCOPHH, 3aKOHBI U TIOHSATHS, H
JieaTh BBIBOJIBI; COOJIOIaTh MpaBmUiia 0€30MacHOTO
TpyJa MpU MPOBEJCHUH UCCIICIOBAaHUH B paMKax
y4eOHOTr0 SKCIIEPUMEHTA U yUeOHO-
HCCIICIOBATEIILCKOM JIEITEIFHOCTH C HCIIOIb30BaHUEM
U (POBBIX H3MEPUTEITBHBIX YCTPOWCTB H
nmabopaTopHOTO 000pyAOBaHMS; CHOPMHUPOBAHHOCTH
MPEJICTABICHUIA O METOAAaX TOTyUYEHUSI HAyYHBIX
ACTPOHOMUYECKUX 3HAHMI
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OK 04. DdpdexTrBHO

JESTEIbHOCTb, BBISIBISTEH MPOOJIEMBI, CTABUTH U
(dhopMyHpoBaTh COOCTBEHHEIC 3a/1a4U B
00pa30BaTeNbHON IEATETPHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTABJISATH IJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTECHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;
CIIOCOOCTBOBATH (POPMUPOBAHUIO H MTPOSBICHUIO
HIUPOKOM SPYIUILIMH B Pa3HBIX 00JACTAX 3HAHUH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U
KYJbTYpPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMBbI peICKCUU ISl OLIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHHUS;

- YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATh PELICHUS IO UX CHUKEHUIO;

B) IMOLMOHAJIBLHbIH HHTEJJICEKT, MPeanoJiaraouui
c¢opMHPOBAHHOCTD:

BHYTPEHHEH MOTHBAIIMH, BKIIFOUAIOIIEH CTpEMIIEHUE K
JOCTHKEHHIO LEJH U YCIIEXY, ONTUMU3M,
WHUILIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOIA U3
CBOMX BO3MOKHOCTEH;

- OMITaTHH, BKITIOYAIOIIEH CITOCOOHOCTh TOHUMATh
AMOIMOHAIBHOE COCTOSTHUE IPYTUX, YUUTHIBATH €r0
MIPU OCYIIECTBICHUN KOMMYHHUKAITUH, CIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHMUIO;

- COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIINX
CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C APYTUMHU
JIFOIbMH, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U
paspemiaTh KOH(OIUKTHI

- TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U

- OBJIAICTh YMCHUSAMU pa6OTaTB B I'pynrie ¢
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B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

OK 05. OcymiecTBisTh YCTHYIO U
NUCHbMEHHYI0O KOMMYHUKAIUIO HA
rOCYJJapCTBEHHOM SI3BIKE

CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HABBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM,
MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;
OBJajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU /Ie/iCTBUSIMH

0) coBMeCTHas1 1eSITeJIbHOCTD!

- IOHUMATh U UCITOJIb30BaTh MIPEUMYILIECTBA
KOMAaHTHOW ¥ MHIWBHyaTbHON paboTHI;

- IPUHUMATH L€ COBMECTHOM AEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS MO €€
JOCTH>KEHHIO: COCTABJIATh IUIAH JIEHCTBHM,
pacnpenenaTb pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyKJaTh pe3ybTaTbl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBINOJHATH PaOOTY B YCIOBUAX
peabHOTO, BUPTYAILHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILLECTBIISATH ITO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAILUSX, POSBIISATh
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBjaieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU
AeCTBUAMMU:

') MPUHATHE ce0s1 M IPYTUX JI0/Ieii:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOCH
MIPY aHAJIU3E PE3YJIbTATOB JESTEILHOCTH;

- IPU3HABaTh CBOE MPAaBO U MPABO APYTUX JIOJIECH Ha
OIMOKHU;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIAN IPYTOrO YeJIOBEKA

B 00s1acTH 3CTETHYECKOr0 BOCIIUTAHUSA

- 3CTETUYECKOE OTHOLIEHHUE K MUPY, BKJIKOYAs
3CTETHKY HayYHOT'O TBOPYECTBA, IPHUCYILETO

BBITTOJTHCHHUEM PA3JIMYHBIX COIIUAJIBHBIX poneﬁ,
IUIAHUPOBATh pabOTy IPyIIbl, PALIHOHAIBHO
pacrpeneiaTh AeATeIbHOCTh B HECTAHIaPTHBIX
CUTyaluAax, aICKBATHO OUCHHUBATDL BKJIAJ KaKI0I0 U3
Y4YaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOM
pOOIIeMBI

- YMETh pacrio3HaBaTh (PU3MUECKUE SIBICHHUSI
(mmporteccsl) U OOBSICHATH UX HA OCHOBE M3Y4YEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE
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Poccuiickoit ®enepanuu ¢
y4eToM 0CcOOeHHOCTEN
COLMAIBLHOIO U KYJIBTYPHOIO
KOHTEKCTa

OK 06. [TposiBIATH TpaXIaHCKO-
NaTPUOTUIECKYIO TIO3UITHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE
TPaTUIIHOHHBIX
00111eU€eIOBEUECKHUX LIEHHOCTECH, B
TOM YHCJIE C YIETOM

¢dusnveckoil Hayke;

- cI0cOOHOCTH BOCIIPUHUMATD PAa3IMYHBIC BUIBI
HUCKYCCTBA, TpAAULIUU U TBOPUYCCTBO CBOCT'O U APYTUX
HapOJIOB, OIYIIATh SMOLMOHAIBHOE BO3/ICHCTBIE
HCKYCCTBA;

- YGG)KHGHHOCTB B 3HAYUMOCTHU JI4 JIMYHOCTHU U
00I11eCTBa OTEYECTBEHHOTO ¥ MUPOBOT'O UCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBLIPAXKCHUIO B pa3HbIX BUAAX
HCKYCCTBA, CTPEMJICHUC ITPOABJIATH KA4CCTBa
TBOPYECKOH JINYHOCTH;

Osiaienne YHUBEPCAJIbHBIMHU
KOMMYHHKATHBHBIMH /1IeHCTBUSAMM:

a) o0lIeHHe:

- OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX cepax
KHU3HH;

- pacro3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHMS,
MIOHMMAaTh 3HaYEHHE COLMAIIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKY KOH(DIUKTHBIX CUTyalui
U CMAT4aTh KOH(IUKTHI;

- pa3BEpHYTO U JOIMYHO U3JaraTh CBOIO TOUKY
3p€HHA C UCIIOJIBb30BAHUEM A3BIKOBBIX CPECIACTB

- OCO3HaHHe 00yYaroIIUMHUCA POCCUNCKOM
Fpa)K)IaHCKOI\/II NJICHTUYHOCTHU,

- [IeJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHEN TO3ULIAN
JIMYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
eHHocTer HapoaoB Poccuiickoit denepannu,
HCTOPUYCCKUX U HAIUOHAJIIbHO-KYJIBTYPHBIX
Tpanuuui, GOpMUPOBAHUE CHCTEMbI 3HAYUMBIX

NpSAMOJIMHEHHOE IBMKEHUE, CBOOOIHOE MaICHHE Tell,
JIBUKEHME 110 OKPYKHOCTH, UHEPLIUS,
B3aUMO/ICHCTBUE TeJ, KoJeOaTeabHOe IBUKEHNE,
pe30HaHC, BOTHOBOE JIBMXKEHUE; MU Dy3us,
OpOYHOBCKOE JIBUKEHUE, CTPOCHHE KHUJIKOCTEH U
TBEPJIbIX TEJI, U3BMEHEHUE 00beMa TeJl IPU HarpEeBaHUU
(oxJIaXKIeHUN ), TETNIOBOE paBHOBECHUE, UCTIAPECHHE,
KOH/JIEHCAIUs, IJIaBIeHNUEe, KpUCTAJUIM3ALUs, KUIICHHE,
BIIQ&XKHOCTB BO3/yXa, CBS3b CPEHEH KHHETHYECKON
SHEPrUM TEIJIOBOTO JIBH)KEHUS MOJIEKYI C
abCOJIIOTHOH TeMIieparypoil, OBBIILIEHUE 1aBICHUS
rasa Ipy e€ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBA3b
MEX/y TapaMeTpaMH COCTOSIHUSI ra3a B
u30IpoLeccax; MEKTPU3aLus Tell, B3auMoJieiicTBHe
3aps1/10B, HarpeBaHKUe MPOBOJHUKA C TOKOM,
B3aMMOZECHCTBUE MarHUTOB, JIEKTPOMAarHUTHAs
MHAYKIMS, JE€MCTBIE MAarHUTHOTO TOJIs1 HA TPOBOIHUK
C TOKOM U JABXKYIIHMKCA 3apsij, JEKTPOMarHUTHbIE
Koj1e0aHMsI U BOJHBI, IPSIMOJIMHEIHOE
pacnpoCTpPaHEHUE CBETA, OTPAKEHUE, TPEIIOMIICHUE,
uHTephepeHIys, AM(paKys U NOIIpU3aLMs CBETa,
JCTIepcHs CBETa; (POTOIEKTPUIECKUN FPPEKT,
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHUE JIMHEWYaTOro
CIIEKTpa aToMa BOAOPOa, €CTeCTBEHHAs U
HCKYCCTBEHHAsl paJIMOaKTUBHOCTh

- chopMHpoOBaTH YMEHUSI IPUMEHSTD MOJTy4YE€HHBIE
3HAHUSA U1 OOBSACHEHUS YCIOBHUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B TOBCEAHEBHOM )KU3HU IS
obecrneueHnst 6€30MacCHOCTH IpU 00palleHnH ¢
OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbSI U COOJIIOICHUS
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rapMOHU3aLUN
MEKHAIMOHAJIbHBIX U
MEKPEJTUTUO3HBIX OTHOLIEHUH,
MIPUMEHSATh CTaHAAPTHI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHUOHHOTO MUPOBO33pEHUS,
IIPAaBOCO3HAHHUS, SKOJIOTUYECKON KYJIbTYPHI,
CIOCOOHOCTH CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IIJIaHBI,

B yacTu rpaxaaHCKOro BOCIMTAHUS:

- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U
00513aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPS/IKA;
- IPUHATHE TPAIAUIIMOHHBIX HAIMOHAJIbHBIX,
00IIeYeTIOBEYECKIX TYMAHUCTHIECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb MPOTUBOCTOSTH U/I€0JI0TUU
JKCTpEeMH3Ma, HallMOHAIM3Ma, KceHodoouu,
JUCKPUMMHALIMY 110 COLUATbHBIM, PEITUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JCATENBHOCTD B
MHTEpecax rpakKIaHCKOro 00IIecTBa, y4acTBOBAThH B
caMOyIIpaBJIeHHH B 00111e00pa30BaTeIbHOM
OpraHU3alyM U JETCKO-IOHOLIECKUX OpPraHU3anusiX;
- YMEHHE B3aUMOJCICTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIUIMHU U
HAa3HAYCHUEM;

- TOTOBHOCTb K TYMaHHUTAPHON U BOJIOHTEPCKOM
NEeSATEIbHOCTH;

NATPUOTHYECKOI0 BOCIIUTAHUSA:

- cpOpMUPOBAHHOCTH POCCUUCKOM TPaskIaHCKOM
WJIEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUSA K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH niepesa Poaunoi,
rOpJIOCTH 32 CBOW Kpail, CBOIO PoauHy, CBOM A3bIK U
KYJBTYpY, IPOLUIOE U HACTOSIIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM

HOPM 3KOJIOTHYECKOTO TTOBEAEHHUS B OKPYKAIOIIEH
cpejie; MOHUMaHUEe HEOOXOJMMOCTH TPUMEHEHUS
JOCTKEHUHN (PU3UKH U TEXHOJIOTHHA JUIS
PalMOHAIBHOTO MTPUPOAOIIOIB30BAHUS



OK 07. ConeiicTBoBath
COXPaHEHUIO OKPYXKaroLen
Cpembl, pecypcocOepexeHHIo,
PUMEHSTH 3HaHUS 00 N3MEHEHHUH
KJIMMATa, MPUHIIATIBI
OepexKIIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

CUMBOJIaM, HICTOPUYECKOMY U IIPUPOJHOMY HACJIEIUIO,
MaMsSTHUKaM, TpaJuLusaM Hapo 0B Poccun,
JnocTukKeHusM Poccun B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYIE;

- uaeiiHas yOeKIEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO H
3amure OTeyecTBa, OTBETCTBEHHOCTH 32 €T0 CYI50Y;
OCBOCHHBIE 00YUAIOIIUMHUCS MEKIIPEIMETHbIE
TIOHSTUSA U YHUBEPCAIbHBIC yUeOHBIE T1EUCTBUS
(perynaTuBHBIC, TO3HABATEIIbHBIC,
KOMMYHHUKATUBHEBIE);

- cocoOHOCTh MX UCTIONB30BAaHUS B IO3HABATEIIHLHON
U COLIMAIbHOM MPAKTHKE, TOTOBHOCTH K
CaMOCTOATEJIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBICHUIO yUeOHON AESITENbHOCTH,
OpraHu3aluy y4eOHOTrO COTPYAHHUECTBA C
MeJarornyecKuMu pabOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHUIO B TOCTPOEHUU WHIUBUTyAIbHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIaJICHHE HaBbIKAaMH y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U COLUAIIBHOU
JEATEIIbHOCTH

B o6s1acTH 3K0/10rMYeCKOr0 BOCTIMTAHUSA:

- cpOpPMUPOBAHHOCTH IKOJIOTHIECKOMN KYJIBTYPHI,
MMOHUMAaHUE BIMSHUS COLMATBHO-2KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHOMN
Cpelbl, 0OCO3HaHUE TTI00aIbHOTO XapaKkTepa
AKOJIOTUYECKHUX MPOOIIEM;

- INTAHUPOBAHNE U OCYILECTBIEHUE ACHCTBUI B
OKpY>KaloIlIel cpe/ie Ha OCHOBE 3HAHUS ILIeJIei
YCTOMYMBOIO Pa3BUTHUA YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpEL
OKpYKaroIlEeH Cpee;

- chopMHpoOBaTh YMEHUSI IPUMEHSATD MTOJTy4YEHHBIE
3HAHUSA U1 00BSACHEHUS YCIOBHUM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHUS
MIPAKTUYECKUX PEIICHUI B TOBCEHEBHOM KU3HU JJIS
obecrnieueHns 6€30MacHOCTH MpU 00paIlleHUH C
OBITOBBIMU IIPUOOpPAMU M TEXHUYECKUMHU
YCTpOICTBaMH, COXpaHEHHUSI 37J0POBbSI U COOIIOICHUS
HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPYXKaIOIIEH
cpelie; TOHUMaHKue HEOOXOAUMOCTH IPUMEHEHUS
TOCTYKEHUHN (PU3UKH U TEXHOJIOTUN IS
paloOHaIbHOIO TPUPOIOIOIb30BaHUS;
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MK 2.2. [IpoBOANTH KaYECTBEHHBIN U
KOJIWYECTBCHHBIM aHAIN3
HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB XUMUYCCKUMH B (PU3UKO-
XUMHUYECKUMH METOaMH.

- YMEHHE NIPOTHO3UPOBATH HEOIATOIIPUSITHbBIE
JKOJIOTUYECKHE ITOCIIEACTBUS IPEANPUHUMACMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- paCLIMPEHUE OIBITA ACSATEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (HU3UKE

- INIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUM B
OKpYKalOILIEeH Cpesie Ha OCHOBE 3HAHUS LIEJIE
YCTOMYHMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE EHCTBUM, IPUHOCSIINX BPEL
OKpY’Karolllen cpefe.

- chopMHpOBaTH YMEHUSI IPUMEHSTH MTOJTyYCHHBIC
3HAHUS JUI OOBSICHEHUS YCIOBHIA MPOTEKAHUS
(U3HYECKUX SIBIICHUW B TIPUPOJIC U IS IIPUHSATHUS
IIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHOM KU3HU IS
obecrieueHust 6€30MaCHOCTH TTPU OOPAIICHUH C
OBITOBBIMHU IPHOOpPAMU U TEXHHUYECKUMHU
YCTpOICTBaMH, COXpaHEHHSI 3I0POBbSI U COOIIOICHHS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KatoIIei
cpejie; MOHUMaHUEe HEOOXOIMMOCTH TPUMEHEHUS
JIOCTYOKCHUH (PU3MKHU Y TEXHOJIOTUH IS
paIoOHaIBLHOTO MPUPOIONOIB30BAHUS

16



2. CTpyKTYpa u coaep:KkaHue 001eo0pa3oBaTe/ibHOM JUCHUILINHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HO padoThI

Bun ydueOHoi paboThl O6bem B
qacax
O6beM 00pa3oBaTENbHOM MPOTPAMMBI TUCITUTLIAHBI 144
1. OcHOBHOE cofepKaHue 82
BT. U.
TEOPETUUYECKOE 00YUCHHE 72
7a00paTOPHBIE 3aHIATHS 10
2. IIpodeccrnonanbHO-OpUEHTUPOBAHHOE COJIEPKaHUE 60
B T. 4. B (pOpMeE NPaKTUUECKON NOJATOTOBKU 24
TEOpEeTUYECKOe O0yICHHE 36
7a00paTOPHBIE 3aHIATHS 24
[TpomexyTounas artectanus (qud3ader) 2
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2.2. TemaTuyeckuii IJIaH U coepKaHue TUCHUNINHBI «DU3NKa

BT1u.B
HaunmenoBaHuepasien0B Conep:xanue yue0HOIr0 MaTepHaJia, JadopaTopHbIe H NPAKTHYeCKHe PadoThI, O6nem dhopme ®opmupyemble
U TeM HHIMBUAYAJIbLHBIH NPOEKT (eciu npedycmompennl) 4acoB NPaKTHY. KOMIIeTeHIMH
NoATrOTOBKH
1 2 3 4
Bgenenue. Copep:xanue yueO0HOro MaTepuaJjia: 4 OK 03
®usuka u MeToabl | Oduznka — (QyHIAMEHTAIbHAS HayKa O INpupoae. EcTecTBeHHO-HAy4YHBIH MeETO OK 05
HaY4YHOIO IMO3HAHUA | [JO3HAHMS, €T0 BO3MOKHOCTH W TPaHUIbl MPUMEHUMOCTH. DKCIEPUMEHT U TEOpusd
B TIpolLleCC€ TO3HaHUs TPUPOAbl. MojaenupoBaHue (U3NYECKUX SBICHUHA U
npoueccoB. Poib SKCepuMEHTa W TEOPHUM B MPOLECCE MO3HAHUS IPUPOJIBIL.
Ousnyeckas  BennunHa.  Du3nyeckue  3aKOHbL.  ['paHMIBI  PUMEHUMOCTH
¢busnueckux 3akoHOB M Teopuil. [Ipunumn coorBercTBus. [loHsATHE O (DU3HUECKOMH]
kaptuHe wwupa. [lorpemHOCTH wu3MepeHUud (PU3NYECKUX BEIUYMH. JHAUeHUE
gusuru npu oceoenuu npogpeccuii u cneyuanvrocmeii CII0°.
Pa3znen 1. Mexanuka 14 4 OK 01
(4/-)* OK 02
Tema 1.1 Coep:kanue yueOHOT0 MaTepHaia: 6 2 OK 04
OcHOBBI KHHEMATHKH| MexaHU4ecKoe IBHKCHUE U €ro BUJEBI. MaTepI/IaJILHa;I Touka. OTHOCHUTEIBHOCTD OK 05
MexaHu4yeckoro JBwxkeHus. Cucrema orcyera. [IpMHIMI ~OTHOCHTENIBHOCTH 85 8?
lanmunes. CnocoOwl onucanusi ABwxkeHus. Ipaexkmopus. Ilyme. Ilepemeuwienue.
PaBHOMepHOEe mnpsiMonuHelHoe aBMkeHne. CKopocTb. MrHOBeHHass M CpeaHss|
CKOpocTU. YckopeHue. [IpsMOoIMHEeHOe ABUKEHHE C TMOCTOSHHBIM YCKOPEHHEM.
JIBU>KeHHE C TIOCTOSSHHBIM yCKOpEHUEM CBOOOAHOrO majeHus. Pagnomephoe
ogudicenue mMoOYKU RO OKPYIHCHOCMU, Y2/108asa CKOpocmb. L|eHTpOCTpeMHUTENIBHOE
yckopenue. Kunemamuka adconromuo meepoozo mena.
Tema 1.2 Coaeprxanue y4yeOHOro MmarepuaJia: 4
OcHoBbI fMHAMUKH | OcHOBHas 3amada quHaMukd. Cuma. Macca. 3akoHsl MexaHuku Herorona. Cuiisl B
npupoae. Cuina TSXKECTH M CHUJIAa BCEMHUPHOIO TATOTEHUA. 3aKOH BCEMHUPHOTO
Tsarorenus. IlepBas kocMHuYeckas CKOpPOCTh. [[BH>KEHHE IUIAHET W MaJlbIX Tel

3 MpocheccuoHanbHO opueHMUPOBAHHbIE 3AEeMEHMbI COOEPHCAHUS 8bl0eseHbl Kypcusom
4 B CKOBKaX YyKA3aHO KO/IUYECMB0 4Yaco8, 8bl0eneHHbIX Ha Peanu3ayuto NPo@eccuoHasnbHO OPUEHMUPOBAHHO20 COOEPHAHUSA (meopemuyecKue

3aHAMuUsA/nabopamopHsie pabomsi)
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Conneunoii cucremsl. Bec.
Hesecomoctb. Cuitel yripyroctu. CJibl TpPeHUsI.

Tema 1.3

3aKOHBbI COXpaHEHUS

BMCXaHHKE

Conep:kanue y4eOHOT0 MaTepuaJia:

Wmnynbe Ttena. Mmmynbc cuiibl. 3aKOH COXpaHEHMsI HUMIIyJbca. PeakTuBHOE
nBukenue. Mexanuueckas padboma u mowinocms. Kunemuueckasn suepzus.
ITomenyuanvhaa 3nepzus. 3aKoH COXpaHeHUA MmexanHuuweckou nepeuu. Pabora
CWJIBI TSDKECTH M cuibl ynpyroctu. KoHcepBarusHble cuibl. [IpuMeHeHHne 3aKOHOB
coxpaHeHus. VICronb30BaHHE 3aKOHOB MEXAHMKH JUIS OOBSCHEHUS JBIIKCHHS
HEOECHBIX TEem W JUId pa3BUTHUS KOCMHYECKHX HWCCIICAOBAHHWHA, TpaHUIIBI
IIPUMEHUMOCTH KIJIACCUYECKON MEXAHUKH.

Paznen 2. MouiekyisipHasi GU3MKA U TEPMOJMHAMHMKA

26
(10/4)

14

Tema 2.1
OcHoOBBI
MOJIEKYJISIPHO
- KHHETHYEeCKOM
TeOpHuH

Conep:xanue yue0HOro MmatepuaJjia:

OCHOBHBIE TOJOXEHUS MOJEKYJSIPHO-KMHETHYECKOW Teopuu. Pa3mepbl M Macca
MOJIEKYJI HaTOMOB. bpoyHoBckoe nBrkeHue. Cuibl u IHEPZUA MEHCMOTIEKYTAPHO20
e3aumooeiicmeusn. CTpoeHrue ra3000pa3HbIX, KUIKUX U TBEpAbIX Ten. MmeanmbHbrit
ra3. /laBiaenue raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpUU
ra3oB. Temnepamypa u ee uzmepenue. TepMonrHaMuyecKas IIKaja TEMIEPATypBhI.
AOcomoTHBIM Hynb Temmeparypbl. TemmepaTypa 3Be3a. CKOpOCTH JIBUKEHUS
MOJIEKYJI U UX MU3MEpEeHue. Y paBHEHUE COCTOSHUSA UealbHOro ras3a. M3omporueccs 1
ux rpaduku. I'a3oBbie 3aK0HBI. MoOsIpHas Ta30Bast MOCTOSIHHAS

JlabopaTopHble 3aHATHSA:
JlaGopatopHas pa6ora Nel. M3ydyeHne 0HOr0 M3 H30IPOLIECCOB

Pewenue 3a0au ¢ npogheccuonanvnoii HanpasiIeHHOCMbIO

N

Tema 2.2
OcCHOBBI
TePMOAMHAMUKH

Conep:kanue y4eOHOI0 MaTepuaJia:

BuyTpenHssist sHeprust cucteMbl. BHyTpeHHss Heprus ujeanbHoro rasza. Pabora u
TeIU1oTa Kak (GopMbl mepefayd dHepruu. TerioeMKOCTb. YelbHas TEII0EMKOCTb.
KonuuectBo TeruoTel. YpaBHeHue TeruioBoro Oamanca. IlepBoe Hauwano
TepMOAMHAMHUKHU. AjualbaTHeli mpouecc. Bropoe Hauano TepMOJIMHAMUKH.
Ilpunyun Oeiicmeuna mennoeou mauwiunvl. Tennoevie oeuzamenu. KII/
mennoeozo osuzamens. Xono00unvuvle mawiunpl. OXpaHa npupoabl

Tema 2.3
ArperaTHsbie

Conep:xanue y4eOHOTro MaTepuasa:

Ucnapenue m xonnpeHcanus. HacwllieHHBIN map U ero cBoWcTBa. AfOcoiomuan u

OMHOCUMENbHAA 61aNCHOCMYb 6030yxa. IIpnOOpHl JUId ompeneneHus BIAXKHOCTH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
ITIK 2.2
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COCTOSIHHSA BellecTBa
U ¢azoBble
nepexoasl

Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTh TeMIEpaTyphbl KUIICHHUS OT JaBICHUSI.
Kpurtnueckoe cocrosinue BemniecTBa. XapaKTepPUCTUKA KUJKOTO COCTOSIHUS BEUIECTBA.
IToBEpXHOCTHBIM CHOH JKUIKOCTH. OHEPIrUs IOBEPXHOCTHOIO CiOsA. binkHui
nopsanok. Iloeepxnocmuoe namsaxncenue. Cmauueanue. AHenenus hna zpanuue|
JHcuokocmu ¢ meepovim menom. Kanwspasle sBiieHUs. XapaKTepUCTUKa TBEPIOTO
coctosinus BeulecTBa. Kpucmannuueckue u amopghuvie mena. Ypyrue CBOMCTBA
TBepAbIX Tes. 3akoH ['yka. Mexanudeckue cBOMCTBa TBepabix Ten. Ilnmactuueckas
(ocratounas) nepopmanusi. Tenniogoe pacuiupenue meepovix mesl u HcUOKocmelil.
Kosppuuyuenm nuneitnozo pacuwiupenun. Koragppuyuenm o6vémnozo pacuiupenus.
Yuem pacuwupenus 6 mexnuxe. Ilnasenenue. Yoenvnasn mennoma niaeneHus.
Kpucranmuzanus.  Ilpakmuueckoe npumenenue 6 NOECEOHEGHOU  HCUZHU
duzuueckux 3Hanuil 0 c60IiCMEax 2a308, HeUOKOCMell u meepovix meJ

JlabopaTopHble 3aHATHS:
Jlabopamopnas pavoma Ne2 Onpeodenenue 61axcHocmu 6030yxa

2

Pa3znen 3. DiiekTpoauHaMuka

44
(12/14)

26

Tema 3.1
DJleKTpUYecKoe mnoJie

Conep:xaHue y4edOHOTO MaTepuaJa:

Dnexmpuueckue 3apadpl. INEMEHTAPHBIN 3JEKTPUUECKUN 3apsil. 3aKOH COXPAHEeHUs]
3apada. 3axon Kynoma. DnexTpudeckas TOCTOSHHAs. OJIEKTPUUYECKOE TIOJIeE.
HamnpsbkeHHocTs  anekTpuueckoro  mois. [IpuHmmMn — cynmepno3uuuu — HOJIEH.
Ilpogoonuku ¢ rnexmpuueckom none. /Jurnekmpuxu 6 3INeKmpuuecKkom noJe.
Honapuzayus ournekmpukoes. Pabota cuin snnekrpocratudeckoro nosst. [Toreniumarn.
Pasuocmov nomenyuanos. Ceazp Mmedxncoy HANPAIHCEHHOCMbIO U PA3ZHOCHIbIO
nomeHyuanoe INEKMPUYECKO20 nons. Dnexmpoemkocme. Eounuuyut
anekmpoemkocmu. Konoencamopwvi. Coedunenue KonoeHcamopoe 6 oOamapero.
Duepeua  3apadxceHH020  KOHOeHcamopa. DHEPrusi  DIEKTPUUYECKOrO  MOJIA.
Ilpumenenue Kkonoencamopoe

8

Pewenue 3a0au ¢ npogheccuonanvnoii HanpasieHHOCMbIO

JlabopaTopHble 3aHATHSA:
Jlabopamopnasa pavoma Ne3. Onpeoenenue IneKmpuueckoii eMKocmu
KOHOEeHCamopos

Tema 3.2

Conep:xanue y4eOHOT0 MaTepuasa:

16

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
ITIK 2.2
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3aKoHbI MOCTOSTHHOI'Q

yCJ'IOBI/Iﬂ, HGO6XOI[I/IMBIG JJIs1 BOSBHUKHOBCHUA U MMOAACPIKAHUSA SJICKTPUYCCKOI'O TOKA.

TOKA Cwiia TOKa M IUJIOTHOCTh TOKa. 3akon Oma Ona yuacmka yenu. 3a8ucumocmisp
INEKMPUYECKO20 CONPOMUGTIEHUA OmM mMamepuand, OJUHbl U NIOUWAOU
nonepeunozo ceuenus npo6oOHUKa. 3asucumocmo INEeKMPUYECKO20
CONPOMUGNEHUA  NPOBOOHUKOE  OM  MeMnepamypbol. Temnepamypnutii

Ko3ghpuyuenm COnpomueIeHus.
Ceepxnpogooumocms. Paboma u mouwjpocms noCmoaHHO20
moxka. Tennoeoe oeiicmeue moxa. 3axon /[rcoynas—
Jenya. Inexkmpoosurcywan cuna ucmounuka moxa. 3akon Oma 014 noaHo yenu.
Jnexmpuueckue uenu. Ilapannenvnoe u nocinedosamenvHoe CcoeOUHeHUE
nposoonukoe. 3axouvt Kupxzopa ona ysna. Coedunenue uCHMOYHUKOS
I1eKmpu1ecKoil Inep2uu ¢ bamapeio.
Pewenue 3a0au c npogheccuonanvHoil HanpaeIeHHOCMbI0
JlabGopaTopHble 3aHSITHSA:
Jlabopamopuasa paboma Ne4 Onpedenenue mepmuuecko2o Koygpguyuenma
COnPOmMueIeHUs Meou.
Jlabopamopuasa paooma Ne5 Hzmepenue 3/]C u enympennezo conpomuenenus
UCMOYHUKA MOKA.
Jlabopamopnaa paboma Neb6 H3yuenue 3aKk0H06 nocie006ameibHo20 u
napanienvbHo2o0 coeOuHeHull nPooOHUKOS.
Jlabopamopnas pavoma Ne7 Hccnedosanue 3aucumocmu MOUHOCMU J1AMAbL
HAKAUBAHUA OM HANPAICEHUA HA €€ 3aNCUMAX.
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia:
DJleKTprYecKuil DNEeKTPUYECKHI TOK B METaJIaXx, B AJIEKTPOJUTAX, ra3ax, B BaKyyMe. Jj1eKmpoiu3.
TOK BPa3JMUHbIX | 3akon 3n1exkmponuza @apaden. Inekmpoxumuyueckuil ykeusaienm. Buowvt zazoevix
cpenax paspaooe. TepmosnekTpoHHass osmuccus. [lmasma. nekmpuueckuit mok 6
noaynposeoonuxax. CoOCTBEHHass W TpUMECHas MNpoOBOAMMOCTH. P-n mepexon.
Ilpumenenue nonynpoeoonuxos. Ilonynposoonuxossie npudoput
Tema 3.4 Coaeprxanue yuyeOHOro marepuaJia:

MaruuTtHoe nmoJie

BekTop MHAYKIIMK MarHUTHOTO MoJis. HanpsikeHHOCTh MarHUTHOTO moJist. JleficTBue
MarHUTHOTO TIOJISl Ha MPSMOJIMHEHHBINA MTPOBOJHKK C TOKOM. B3anMoelicTBre TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarHutHbelii 1OTOK. Pabora mo
NEpeMCIICHUIO NPOBOJAHWKA C TOKOM B MArHuMTHOM IIOJIC. I[eflCTBHC MarHuTHOI'O

noyist Ha JBwkymwmiics 3apsna. Cuna Jlopenuya. Ilpumenenue cunvt Jlopenua.
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Onpenenenue yneabHoro 3apsna. Maznummusie ceoiicmea eeuecmea. Macnumnasn
nponuyaemocms. CojlHEUHAs aKTUBHOCTh M €€ BiIMsSHUE Ha 3eMilro. MarHuTHBIE

Oypu

Tema 3.5 Conep:xanue yueOHOro MaTepuaJia: 4
JyieKTPOMArHut | Aenenue  InekmpomacHuUmMHOU UHOYKYUU. [IpaBuno  Jlenna. 3aKkoH
Hasi MHAYKUMS 3JIEKTPOMArHUTHON UHAYKIIMU. Buxpeesoe rnekmpuueckoe none. JJ1C MHAYKUUU B
JBIOKYIIUXCSI TPOBOJAHUKAX. H6n1enue camoundykuyuu. Hnoykmuenocme. Inepeus
MAZHUMHO20 NONA MOKA.
B3auMocBsI3b JIEKTPUUYECKIX M MATHUTHBIX MOJIEH. DIEKTPOMArHUuTHOE I10JIe
JlabopaTopHble 3aHSITHSA:
JlaGopaTopHas padora Ne§ M3yuenne siBjieHUs JIEKTPOMATHUTHONH MHAYKIHU 2
Paznen 4. Kosie6anus u BOJIHBI 16
(4/2)
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 01
Mexanun4yeckue KonebarenbHoe nuxkenue. ['apmonnueckue konedanus. CBOOOIHbIE MEXaHUYECKUE OK 02
KOJIe0aHHUA U kosneOanus. IlpeBpamienue sHepruum npu kosedareabHOM JBHXKeHUH. CBOOOAHBIE OK 04
BOJIHBI 3aTyXawllue MexaHuueckue kojedaHus. MaremaTnueckuil MasTHUK. [Ipy>KMHHBIHA OK 05
MasiTHUK. BbIHYKIeHHbIE MeXaHn4eckue kojebanus. Pe3onanc. OK 06
Ilonepeunsle W NPOJNOJIBHBIE BOJIHBI. XapaKTEPUCTHUKU BOJHBI. 3BYKOBBIE BOJIHBI. OK 07
VYbTpa3ByK U €ro NpUMEHEHHE IIK 2.2
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia: 8
JaekTpoMarHuT | CBoOOIHBIE  BleKTpoMarHuTHble  kojeOanus.  IIpeBpamieHue  sHepruu B
HbleKoJIe0aHust U1 | konebarenbHOM KoHType. Popmyna Tomcona. 3aryxarolue 3JI€KTPOMAarHUTHBIE
BOJIHBI koneOaHus.  ['eHepaTop  He3aTyXalOUIMX  3JIEKTPOMATHUTHBIX  KoJeOaHUH.

Boinyxnennsle snexktpuueckue KkoneOanusi. Ilepemenmwviii mox. I'enepamop
nepemenno2o moxka. Emxocmunoe u unOykmuenoe conpomugieHus nepemenHozo
moka. Axkmuenoe conpomuenenue. 3akon Oma 013 INeKMpPUuecKoil uenu
nepemenno2o moka. Paboma u mowynocmv nepemennozo mokxa. Pe3zonanc ¢
anekmpuueckoii yenu. Tpaucgpopmamopwi. Toku eévicoxoit wacmomot. Ilonyuenue,
nepedaua u pacnpeoenenue 31eKmpoIHepzuu. IJIEKTPOMATHUTHOE IIOJIE Kak
0COOBIN BUI MaTepUHu. CsoiicTBa
JJICKTPOMArHUTHBIX BOJH. BuOpatop I'epma. OTKpeITBIE  KOJeOaTeNbHBIN
koHTyp. M3o6perenne pamguo A.C. [TonoBwiM. IlonsiTue o paguocssizu. Ilpunyun
paouoceaszu. Ilpumenenue 31eKmpoMazHUMHBIX 60TH

BHCKTpOMaFHI/ITHBIC BOJIHBI.
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Pewenue 3a0au c npogheccuonanvHoil HanpaeIeHHOCMbIO 2
JlabopaTopHble 3aHATHS:
JlabopaTopHasi pabora Ne9 M3yuyenue paborsl Tpanchopmaropa 2
Pa3nea 5. Onruka 20
(4/4)
Tema 5.1 Conep:xanue yueOHOro MmaTepuaJia: 4 OK 01
IIpupona cBera TodeuHblii HUCTOYHUK cBeTa. CKopocmb pacnpocmpanenHus ceema. 3AKOHbL OK 02
ompasicenus u npenomiaenus ceéema. COlNHEUHbIE U JyHHblE 3aTMeHUS. [IpuHIun OK 04
I'tolirenca. Ilonnoe ompasicenue. Jlunzpl. IlocTpoenue u3zoOpakeHHsI B JIMH3aX. OK 05
®dopMysia TOHKOW JMH3bI. YBeIWYeHHE JIMH3bL. [J1a3 Kak ONTHYECKas CHCTEMA. IIK 2.2
Onmuyeckue npubopwsl. Teneckonvl. Cuna ceema. OceeuwiéHnocmsb. 3AKOHbB
oceeuwieHHOCmuU
Pewenue 3a0au c npogheccuonanvbHoil HAnPaeIeHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paooma Nel) Onpedenenue nokazamens npenomMieHus CmeKia 2
Tema 5.2 Conep:xanue yueOHOro MaTepuaJia: 6
BoJsiHoBBIE WnTepdepennus cBera. KorepeHTHOCTh CBETOBBIX Jiyuel. UHTeppepeHus B TOHKUX
cBolicTBacBeTa wieHkax. Konpua Heiotona. Mcnonbs3oBanue MHTEpPEpeHLINN B HayKe M TEXHHKE.
HMudpaxnus ceera. Judpakuusa Ha menu B napauiedbHbIX JTydax. JudpakunonHas
pemerka. [Ilongpuzanus mnonepeunbix BoiH. [longpusanusa cBera. [[BoitHoe
ayuenpenomiienne. [lomsapounsl. ducnepcust cBera. Buabsl w3nydenuit. Buasl
criekTpoB. CriekTpbl ucmyckanusi. CrekTpbl noriomeHus. CrneKkTpaabHbIM aHaTu3.
CnexTpanbHble KJacchl 3Be3l. YapTpaduoseroBoe uzinydeHue. HUugpaxpacuoe
uznyuenue. PentreHoBckue syun. Mx mnpupoma u  cBoiictBa. Illkana
3JIEKTPOMArHUTHBIX U3Ty4eHUN
JlabopaTopHble 3aHATHS:
JlaboparopHuas padota Nell OnpenesieHue JIMHBI CBETOBOW BOJIHBI C TOMOIIBIO 2
TU(PPaKIUOHHON PELIETKH.
JlaGopatopHas pabota Nel2 HabmaroaeHue CIUIONIHOTO U JIMHEHYATOrO CIIEKTPOB 2
Tema 5.3 Conep:xxkanue y4eOHOI0 MaTepuaJia:
Cneunajbnas Teopusi| /IBikeHHE CO CKOPOCTBIO cBera. [locTynarsl TEOpUH OTHOCHTEILHOCTH U 2
OTHOCUTEJIbHOCTH | cieACTBUs U3 HUX.VIHBapMaHTHOCTH MOZYJISl CKOPOCTH CBETA B BaKyyMe. DHEPIHs

nokos1. CBs3b Macchl U HEPTUU CBOOOAHOM YacTUIIBI. DIEMEHTHI PEJIITUBUCTCKOM
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JAWHaMHUKH

Pa3nen 6. KBanToBasi pusznka

12
(2f-)

Tema 6.1
KBanToBast onruka

Conep:kanue y4eOHOro MaTepuaJa:

KBanroBas rumoreza Ilnanka. TemmoBoe wu3nydenue. KoprnycKyJsspHO-BOJHOBOM
nyanu3Mm. @ortonbl. I'mmote3a ne bpoins o0 BOJMHOBBIX CBOMCTBaxX 4YacTHII.
CootHomienue HeompeneneHHoctei [eizenOepra. /laBienue cera. XHUMHUYECKOE
nerictBue cBera. Omnbitel [1.H. JlebeneBa u H.U. BaBuiioBa. @omosgpghexm.
Ypasuenue Jiinmmeiina ona gpomorgpgpexma. Buewnuii pomosnekmpuueckuii
appekm. Buympennuii pomorgpgpexm. Tunwt pomornemenmos. Ilpumenenue
domorghgpexma

Tema 6.2
duszuka atomMa u
aTOMHOIO siApa

Conep:kaHue y4eGHOT0 MaTepuasa:

Pa3BuTtHe B3MIAI0OB Ha CTPOECHME BeleCTBA. MOZEIN CTPOEHUS aTOMHOTO SApa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SnepHas monens aroma. OnbIThl
3. Pezepdopaa. Mozaens atoma Bojopoza no H. bopy. KBantosslie nocrynarsr bopa.
Jlaszepoi. PanoakTUBHOCTb. 3aKoH PaguOAKTUBHOIO pacnaza.
PagunoaktuBHble npeBpaiieHus. CriocoObl HAOIIOAEHHUS M PETUCTPALNU 3apsSKEHHBIX
gactul. Dddexr BasumoBa — Yepenkoa. CtpoeHue aromHoro szapa. Jledexr
MacChl, JHEPrus CBA3M M YCTOMYMBOCTb AaTOMHBIX sAep. SAepHble peakLuH.
SnepHas »HepreTuka. JHEPreTHUYECKUM BBIXOJ SAEPHBIX peakuuid. lckyccTBeHHas
pPaguoOAaKTUBHOCTh. Jlenenue Tsokenelx saep. lLlemnas  spepHas  peakuus.
VYmopasnsemas nenHas peakuusa. fAnepHbiii  peaktop. TepMoOsAIepHBIM CHHTE3.
Oneprust 3Be3n. [lodydeHne paaMOakTHBHBIX M30TONOB M HX IPUMEHEHUE.
buonornueckoe nelcTBUE PaMOAKTUBHBIX M3IYyYEHUN. DJIEMEHTAPHBIE YaCTULIBI

OK 01
OK 02
OK 04
OK 05
OK 07

Pasnen 7. Ctpoenne Beesnennoit

Tema 7.1
Crpoenue ConHeuHou
CHUCTEMBI

Conep:kaHue y4eGHOT0 MaTepuasa:

Conneynas cuctema. [lnanersl, ux BUANMOE IBHKEHHUE. MaJibie Teaa COJTHEYHOM
cuctemsbl. Cucrema 3eminsi—JIyna. Connue. CojiHeUHast akTUBHOCTb. VICTOUHMK
sHeprun CoJiHIIA U 3BE3]T

Tema 7.2
Oporonust Beenennon

Conep:kanue y4eOHOro MaTepuaJjia:

3BE3/1bI, UX OCHOBHBIEC XapakTepUCTUKU. COBpEMEHHbBIE TPEICTABICHHUS O
MPOUCXOKACHUH U 3BoonnK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3/]. MIleuHbIi

OK 01
OK 02
OK 03

OK 04
OK 05
OK 06
OK 07
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IIyte — Hama I'amaktuka. Tunel ranaktuk. Paguoranaktuku u kBasapsl. BeeneHHnast.
Pacmmpenue Beenennoit. 3akon Xa06ma. Teopust bonbmoro B3peiBa. MacimrabHas
cTpykTypa Becenennoi. Merarajnaktuka

IIpomexyTouHas aTTecTauusa: Aud3adyer

Bcero:

144

Ilo kadxcooii meme onucvisaemcs cooepaicanue yuebHo2o mamepuana (6 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHU HEOOXOOUMbBIX 1AOOPAMOPHLIX, NPAKMUYECKUX U UHBIX 3AHAMUIL

Obvem uacos onpedensiemcs no Kaxcoot nosuyuu cmoaoya 3.
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2. Yci0Bus peajJu3anny nNporpamMmMsbl 001eo0pa3oBareibHOM
TUCHUILIAHBI

3.1. TpeboBaHUs K MUHUMAJILHOMY MaTEpHUATbHO-TEXHHUYECKOMY
00€eCTICUCHUIO - HATMYHUE Y4eOHOTO KaOruHeTa (PU3UKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

[Mudposas maboparopust Mo GU3MKE IS yIATEIS;

[Hudporas mabopaTopus 1o GuU3MKe 115 yUCHUKA;

Bechbl TeXHMUECKHE C pa3HOBECAMU;

KoMruiexT 15t 1abopaTopHOTO MPAKTHUKYMa TI0 OTITHKE;

Kommiekt 1y1st 1a00paTopHOTO MPAKTUKYMa IO MEXAHUKE;

Kommiekr nmst maboparopHOro MpakTHUKyMa [0 MOJICKYISIpHOW (U3MKe U
TEPMOJUHAMUKH,

7. Kommexkr gansi  1a0OpaTopHOTO  MPAaKTHUKyMa IO  AJIEKTpUUECTBY  (C
TEeHEPaToOpoM);

8. Komrmekr ayia u3ydeHus: BO3OOHOBIISIEMbIX MCTOYHUKOB SHEPTUU (COIHEYHOM,
BETPOBOM dHEPTHUH, OMO-, MEXaHUYECKOWU U TEPMOIIEKTPUIECCKOMIHEPTETUKHN );

9. AmmepmeTp J1abopaTOpHEIil;

10. BonbT™meTp 1a00paTOPHBIN;

11. Konopumetp ¢ HaOOPOM KAIIOPUMETPUUECKUX TEIT;

12. TepmomeTp 1abOpaTOPHBIL;

13. KomruiekT s u3ydyeHHus OCHOB MEXAaHUKH, NMHEBMATUKH U BO30OHOBIISIEMBIX
HUCTOYHUKOB DHEPTHH,

14. Bapometp-anepoun,

15. biok nuTaHus peryiupyemblid;

16. Beb-kamepa Ha TOJBHIKHOM IIITATUBE;

17. Bwupaeokamepa jyist pabOThI C ONTUYECKUMH MPUOOPaAMU;

18. Teneparop 3ByKOBOW;

19. Turpometp (mcuxpomeTp);

20. I'py3 mHabopHBIi;

21. JlunamMoMeTp AEMOHCTPAIlMOHHBIN;

22. KOMITJIEKT MOCYIbI IEMOHCTPAIMOHHON C IPHHAIICKHOCTIIMU;

23. MaHOoMeTp KHUIKOCTHOMN JEMOHCTPAIlMOHHBIN;

24. Metp 1eMOHCTPaAIlMOHHBIN;

25. MuKpockomn JeMOHCTPAIIMOHHBIN;

26. Hacoc BakyymHbIii KoMOBCKoOTO;
27. CTOIuK IMOJIbEMHBIM;

28. llTaTuB 1eMOHCTPAIMOHHBINA (PU3NUECKHIA,
29. DNeKTpOIUTUTKA;
30. HabGop neMoHCTpaIMOHHBIN TT0 MEXaHUYECKUM SBIICHUSIM;

OO0k wNE
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31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
o1,
52,
53.
54,
55,

56. Kommnext mpuOopoB A W3yYeHUs  TNPHUHIMIOB  paauomnpreMa
panuonepenayu;

57. KoMmIiekT mpoBOJIOB;

58. Maruut gyrooOpa3Hblii;

59. MarHur noyocoBOM JIEMOHCTPAIIMOHHBIN;

60. Mammwuna snekrpodopHasi;

61. MasTHUK AIIEKTPOCTAaTUYECKHIA;

62. HaGop no u3zyueHuto MarHuTHOTO MOJIs 3eMJIH;

63. HaOop neMOHCTpaIlMOHHBIN MO MATHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;
64. HabGop neMOHCTpaIMOHHBIN IO MOTYITPOBOIHUKAM;

65. Habop neMoHCTpalmoOHHBIN MO MOCTOSTHHOMY TOKY;

66. HabGop neMOHCTpallMOHHBIM MO 3JIEKTPUYECKOMY TOKY B
BaKyyMe;

67. HabGop neMoHCTpanMOHHBIN MO 3JIEKTPOAUHAMUKE;

68. Habop nns neMoHCcTpalii MarHUTHBIX TIOJIEH;

69. Habop nis AeMOHCTpaluu AIEKTPUUECKUX TOJIEH;

70. Tpancdhopmarop yueOHBIN;

Habop 1eMOHCTpallMOHHBIN O JUHAMUKE BpallaTEIbHOTO ABUKEHNUS;
Habop 1eMOHCTpaIliMOHHBIN M0 MEXaHUYECKUM KOJICOAHUSIM;
Habop 1eMOHCTpaIlimOHHBIN BOJIHOBBIX SIBJICHUI;

Benepko Apxumena;

MasTtHuk MakcBenna;

Habop ten paBHoro o0bema;

HaGop ten paBHOI Macchl;

[TpuGop 115 AeMOHCTpaIy aTMOC(EPHOTO JTaBJICHHUS;
[Ipru3mMa, HAKJTOHSAIOIIAACS C OTBECOM;

Poryar 1eMOHCTpAIMOHHBIN;

Cocynbl cooOIIaroImecs;

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBIN;

TpyOka HproToHa;

[Tap ITackans;

Ha60p I[GMOHCTpaHHOHHBIﬁ I10 MOJIGKYJIHpHOﬁ (1)I/I3I/IK€ H TCIIJIOBBIM SBJICHUAM,

Habop neMOHCTpallMOHHBIN 1O ra30BbIM 3aKOHAM;
Habop kanumisipos;

TpyOxa 111 IEeMOHCTpAIUU KOHBEKITUU B KHUJIKOCTH;
HunuHAPHI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ kombIIOM;

BEICOKOBOJIBTHBIN HUCTOYHHK;

['eneparop Ban-ne-I'paada;

Jo3umerp;

KamepToHbl Ha pE30HAHCHBIX SAIIMKAX;

Kommiiekr mnpuOOpoB W NPUHAIICKHOCTEM i JEMOHCTpAllMd CBOMCTB
ANIEKTPOMATHUTHBIX BOJIH;

n
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71. Ilamouka CTEKIISIHHAS;

72. Ilamouka >OOHUTOBAS;

73. Tlpubop Jlenmna;

74. Crpeliku MarHUTHBIE Ha IITaTUBAX;

75. CynTaH 3J€KTpOCTaTHUECKUM;

76. llltaTuBbI U30AUPYIOIINE;

77. DnexTpoMarHuT pa300pHBIN;

78. Habop neMOHCTpallMOHHBIN 10 TEOMETPUIECKOHN OINTHKE;
79. Habop neMoHCTpallMOHHBIN O BOTHOBOM OINTHKE;

80. CnekTpockon IByXTpYOHBIi;

81. Habop criekTpanbHBIX TPYOOK C HCTOYHUKOM IMUTAHUS;
82. VYcranoBka misa usydenus ¢potodddekra;

83. Habop nemoHcTpalmonHsli Mo noctostHHoM [lnanka;

84. KoMIiekT  HamIAHBIX ~ MOCOOMA 11T TTOCTOSTHHOTO
UCIOJIb30BaHMS;

85. Kowmmekt mopTtpeToB At opopmiIeHNsI KaOMHETa,

86. KoMIiekT 1eMOHCTPAlMOHHBIX YUeOHBIX TAOJIHII.

[Ipn Hamuuum HEOOXOAMMOTro OOOpPYAOBAHMS 3aHATHS MO (PU3UKE B HEKOTOPBIX
Clly4assX MOTYT IPOBOAMTHCS B HMEIOLIUXCA B 00pa3oBaTENIbHOM OpraHu3aluu
MacCTEPCKHUX WX J1a00paTOpHUsIX.

3.2. UudopmanuonHoe odecnevyeHue o0yueHust

OcHOBHbIE HCTOYHUKH.
1. Msaxkues, I'. f., Byxosues, b. b., Corckuii, H. H. / ITox pexn. IlapdentheBoit
H.A. ®usuka. Yueonuk misa 10 k1. — M.: UznarensctBo «IIpocBemenuey, 2019.
—416c.
2. Mskumes, I'. ., byxoBues, b. b., Hapyrun, B.M. / [lox pen. [TapdentbeBoii
H.A. ®usuka. Yueonuk qis 11 k1. — M.: U3narensctBo «IIpocsemienuey, 2019.
—399c¢.

JlonoJTHUTe IbHbIE HCTOYHUKMU:
3. Jmurpuena, B. ®. Ouszuka ansa npodpeccuil U crenuanbHOCTENR TEXHUUYECKOTO
npoduist: Y4eOHHK 711 00pa30BaTENbHBIX YUPEKICHUN HAYATBHOTO U CPETHETO
npodeccronansHoro oobpazoanust / B. @. Jlmutpuena. — 2-e uzn., crep. — M.:
Nz narenbckuii ieHTp «Akaaemusi»,2019. -448c.
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4. KoHTPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHHS JUCHUILIUHBI

Koutpoib ¥ omeHka packpbIBaloTCA uepes
npuoOpeTeHHbIe OOYYAIONIMMUCS YMEHHUS, HalpaBieHHble Ha (HOPMHUPOBAHUE
00X 1 MpoheCCHOHATHHBIX KOMITETESHITHH.

YCBOCHHBIC 3HAHHUA U

Koa u HauMeHOBaHMe Pa3znen/Tema Tun omeHOYHBbIX
(hopMupyeMbIX KOMIIeTEHIIM i MepOonpPUSTHI
OK 01. BribupaTs criocoOsbI Paspgen 1. Temer 1.1.,1.2,1.3

perieHus 3aaa4d Pazgen 2. Temnr 2.1., 2.2., 2.3.
npodeccronansHoii nestensHocty | Pasnen 3. Temsr 3.1., 3.2., 3.3,
MIPUMEHUTEITLHOK Pa3IMYHbIM 34.,35.
KOHTEKCTaM Paznen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
OK 02. Mcnonp30BaTh Pasgen 1. Temnr 1.1., 1.2, 1.3
COBPEMEHHBIE CPEJCTBA MTOUCKA, Pazpen 2. Temsr 2.1.,2.2.,2.3. - YCTHBIH OIIPOC;
aHATH3a U HHTEPIPETALHH Paznen 3. Temsr 3.1., 3.2., 3.3., - (pPOHTATBHBINOMNPOC;
uHbOpMALH, 1 3.4., 3.5. - OLIEHKA KOHTPOJIBHBIX
MH(pOPMALMOHHbIE TEXHOJIOTUH Pasnen 4. Tempr 4.1., 4.2. pabor;
e —— Pazgen 5. Temnr 5.1., 5.2., 5.3. - HAGIIOICHHE 33 XOIOM
. Pazgen 6. Temn! 6.1., 6.2.
TpogecCHORANEHOR Pazgen 7. Temnr 7.1., 7.2. BRIMOMHCHITA
NEeATESTLHOCTH n1abopaToOpHBIX PaboT;
OK 03. [InmanupoBats 1 Pazpgen 1. Temrr 1.1.,1.2, 1.3 - OIICHKA BBIMIOJTHEHUS
PEaNN30BLIBATE COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. 1ab0paToOpHBIX paboT;
npogeccuoOHaATBbHOE U Pazpen 3. Temsr 3.1.,3.2,, 3.3, - OLIEHKA IIPaKTUYECKUX
JTUYHOCTHOE Pa3BUTHE, 3.4.,3.5. pabot perieHwust
MPEANPUHUMATEIBCKYIO Pasnen 7. Tempt 7.1., 7.2. KaueCTBEHHBIX,
JIeATEIIbHOCTD B pacyYeTHBIX,
npodeccruonanbHoil chepe, npogeccuoHaIbHO
HCTIOJIB30BATh 3HAHUS 110 OpPUEHTUPOBAHHBIX
(hMHAHCOBOM TPAMOTHOCTH B 3a/1a4);
PA3JITNYHBIX ) XU3HCHHBIX - OIIEHKAa TeCTOBBIX
CUTYaIHsAX 3aJaHNUi;
OK 04. Db dexTuBHO Paznen 1. Temsr 1.1., 1.2, 1.3 - HabJIOICHUE 33 XOOM
B3auMoJielicTBOBaTh U paborate | Pasmen 2. Temsr 2.1.,2.2.,2.3. BBITTOTHEHHS
KOJUIEKTUBE U KOMaH/e Pasnen 3. Tembl 31, 32, 33, WHIUBHTYaTbHBIX
34.,35. MMPOEKTOB U OIICHKA
Paznen 4. Temn1 4.1., 4.2. BHIIIO/HEHHEIX TPOCKTOE;
Pasnen 5. Temsr 5.1., 5.2., 5.3. ’
Paszgen 6. Temsl 6.1., 6.2. - mugsaver
Pazgen 7. Temnr 7.1., 7.2.
OK 05. OcymectBnsath yctHyto | Paznen 1. Temsr 1.1, 1.2, 1.3
NMCHMEHHYIO KOMMyHuKaruio Ha | Pasnen 2. Temsr 2.1., 2.2., 2.3,
rOCYJapCTBEHHOM SI3bIKE Pasnen 3. Tembl 31, 32, 33,
Poccwuiickoit Denepannu ¢ 34.,3.5.
y4eToM 0coOeHHOCTeH iasuen ‘51 ieMH ‘5‘1’ g; 53
asmen 5. Temur 5.1.,5.2.,5.3.
COIMAIBHOTO f KyILIYPHOTO Paznien 6. Temnr 6.1., 6.2.
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KOHTEKCTa Pazgen 7. Temnr 7.1., 7.2.

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3., Temnr 3.1.,3.2., 3.3,
3.4.,3.5.

Pasnen 4., Teme1 4.1., 4.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 06. IIposBasTh rpaskaaHCcKo-
NaTPUOTUYECKYIO TIO3ULIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHUE HA OCHOBE
TPaJUIIMOHHBIX
00I1IeueIIOBEYECKHUX IIEHHOCTEH, B
TOM YHCIIE C Y4ETOM
rapMOHM3ALUH
MEKHAIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,
NPUMEHSATH CTaHIAPTHI
AHTUKOPPYNIUOHHOTO MTOBEJCHUS

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 07. ConencTBOBaThH
COXPAHEHMIO OKPYKAIOLIEH
CpelIbl, pECypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHHHU KJIMMaTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBAThH B YPE3BBIYANHBIX
CUTYyaIHsIX

MK 2.2. IIpoBoauTts
KadyeCTBECHHBIA U
KOJIMYECTBCHHBIN aHAIN3
HEOPraHWYECKUX U
OpraHUYeCKHUX BEIIECTB
XUMHYECKUMHU U (PU3HUKO-
XUMHUYECKUMH METOJaMU

Pasnen 2. Temsr 2.1. - HaOJIIOJEHHUE 3a XOI0M

Pasnen 3. Temsr 3.1.
Pa3zgen 4 Temer 4.2.
Pasznen 35. Temsr 5.1.

BBITIOJTHECHHSI
nabopaTopHBIX PaboT;

- OILICHKA BHIMOJIHEHUS
n1abopaTopHbIX padoT;

- OLICHKA MPAKTUYECKUX
pabot pemenuns
Ka4eCTBEHHBIX,
pacUeTHBIX,
npohecCuoHaIBHO
OPHEHTHPOBAHHBIX 3a]1a4)
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