AHHOTanus K padoyeil mporpamMme no aucuuminde OY/1.06. ®uzuka.
ba3oBblii ypOBEHB

dbopma 0O0ydeHus — OYHas

Kypc — 1

cemectp — 1, 2

MaKcHUMallbHas yueOHas Harpy3ka, 4 — 95
Bcero, 4 — 95

B TOM YHCIIE:

TeopeTuieckoe oOyuenue, 4 — 39
NPAKTHUYECKHUE 3aHATUSA, 4 — D6

npyras popma koHTposs — 1 cemecTp
3a4eT C OLIEHKOM — 2 ceMecTp

Mecto nucunmiuasbl B ctpykrype IIIICC3
VYuebnas gucuumuimHa «®Pu3uKay  ABISETCA  YYEOHBIM  MPEIMETOM
00s13aTeILHON MPEIMETHOM obiactu «MaremMaTuku u ob1ue
ecTeCTBeHHOHay4HbIe yueOHbIe Kb DI'OC cpeanero ob1ero oo6pa3oBaHums.
B yueOnpix mmanax IIIICC3 yueOnas auctuminHa «®uU3MKa» BXOIUT B
cocTaB 00s3aTeNIbHBIX 0011Ic00pa30BaTEIbHBIX JUCIUILIMH, U3Y4aeMbIX Ha YPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

esu u 3axa4u y4eOHOM AU CHUTIIHMHBI

Pabouas nporpamma yuyeOHOW NUCUUIUIMHBI «PU3MKAa» OPUEHTUPOBaHA Ha
JIOCTHXKEHUE CIICNYIOIIMX HeJIeH:

1) dopMupoBaHUE MHTEPECA U CTPEMIIEHUSI O0yHarOUIUXCsl K HAYYHOMY
V3YYEHUIO TPHUPOABI, PA3BUTHE WX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

2) Pa3zButne nmpencraBieHMH O HAydYHOM METOAE ITIO3HAHUS U
(dbopMHUpOBaHKE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

3) dopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4EHHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

4) ®dopmupoBaHUE YMEHUN OOBACHATH SBJIEHUS C UCIOJIb30BAaHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

5) dopMupoBaHUE MNPEACTABICHUNA O POIU (UBHKU IS Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

B xozxe ocBoeHus 00111€00pa30BaTENbHOrO MKIA AUCHMILUIMH MPOTPaAMMBI
HOJTOTOBKH CHEIMATIMCTOB CPEIHEro 3BeHa (POPMUPYIOTCS:

JINYHOCTHBIE Pe3yJbTAThI

1) rpaxkaaHCKOr0 BOCTIMTAHHS: C(HOPMUPOBAHHOCTh TPAKIAHCKON MO3HITHH
0Oy4Jaromierocsi Kak akTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBa;
IPUHATHE TpaAUIIMOHHBIX 001I1e9YeI0BEYECKIX TYMaHUCTUYECKUX u
JIEMOKPATUYECKUX IEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO NESTEILHOCTH B



UHTEpecax TpakKJaHCKOro O0IlNecTBa, Yy4YyacTBOBaTh B CaMOYIpPAaBIECHUU B
o0pa30oBaTeNbHON OpraHu3alliyd; YMEHHE B3aMMOJCHCTBOBATh C COLUATBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (YHKUUSIMH M Ha3HAYE€HUEM; TOTOBHOCTH K
T'YMAHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) [aTpUOTHMYECKOTrO BOCHUTaHUS: C(HOPMUPOBAHHOCTH POCCUICKOMN
IPAKIAHCKOM  MACHTUYHOCTH, I[aTPUOTHW3MA; LEHHOCTHOE OTHOLICHHE K
rOCyJAapCTBEHHBIM CHMBOJIAM, JOCTHUXKEHUSM POCCUUCKHX YYEHBIX B 00JaCTH
(U3MKY U TEXHUKE;

3) JyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHMS: c(OpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, 3THYECKOTO TOBEJCHHS; CIOCOOHOCTh OLICHHBATh
CUTYyallMl0 W NPUHHMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSACh HA MOPAJIBHO-
HPABCTBEHHBICE HOPMBI M LEHHOCTH, B TOM YHUCJIE B JCATEIBHOCTA YYEHOTO;
OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

4) 5CTEeTUYECKOr0 BOCIUTAHUS: 3CTETUUECKOE OTHOIICHHE K MUPY, BKJIIOYast
ACTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIEro (PU3NYECKON HAYKE;

5) TpydZoBOro  BOCHUTaHUA: HHTEPEC K  Pa3IUuHbIM  cdepam
npoecCUOHANBHON JCSATENBHOCTA, B TOM 4YHCJE CBA3aHHBIM C (U3UKON U
TEXHUKON, yMEHHE COBEpIaTh OCO3HAHHBIN BHIOOp Oynayimiei mnpodeccud u
peann30oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE TUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K
o0pa30BaHUIO U CaMOOOPa30BaHUIO B 00yacTH (U3UKKM Ha TMPOTSHKEHUHM BCEH
KU3HU;

6) DKOJOrMYECKOTO BOCHUTAHUS: C(HOPMUPOBAHHOCTH HKOJIOTHYECKOM
KyJIbTYpbl, OCO3HaHUE TJ00aJBbHOTO XapakTepa HSKOJIOTMYECKUX MpoOiem;
IJIAHUPOBAHUE M OCYIIECTBJIICHUE JCHUCTBUH B OKPYXAIOUIEH CpeAe Ha OCHOBE
3HAHMUS LEJIEM YCTOMYMBOTO PpAa3BUTUA YEJIOBEYECTBA; PacmmpeHue omnbiTa
JEATEIIBHOCTH YKOJIOTMYECKOW HANpaBJIEHHOCTH HA OCHOBE MMEKOIIMXCS 3HAHUU
1o (U3uKe;

7) LIEHHOCTHM HAy4YHOrO TO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS (U3UYECKON HAYKH;
OCO3HAHWE LEHHOCTU HAyYHOM JESITEIbHOCTH, TOTOBHOCThH B MPOLIECCE U3YUYCHUS
GU3MKKM  OCYIIECTBISATh TMPOEKTHYI0 M  HCCIENOBATEIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

MeTanpeIMeTHbIE Pe3yJbTaThl

1) ucmonap30BaHWE PA3IMYHBIX BUAOB TO3HABATEIBLHOW ACATEIHHOCTH IS
pemeHus (HU3MYECKUX 3a]ad, NPUMEHCHHE OCHOBHBIX METOJOB TIO3HAHUS
(HaOmro/IeHrs, OTMMCAHMS, U3MEPECHUS, DKCIICPUMEHTA) I M3YUYCHUS Pa3THIHBIX
CTOPOH OKPYXKaOIIEN JEUCTBUTEIIBHOCTH;

2) UCTOJIb30BAaHUE OCHOBHBIX WHTCIUICKTYaJIbHBIX OIEpalldii: TOCTAHOBKHU
3amauu, (HOPMYITUPOBAHUS THIOTE3, aHAIM3a U CHHTE3a, CPaBHEHUS, 0000IICHUS,
CHUCTEMAaTH3aIlMH, BBISIBIICHUS IPUYNHHO-CICACTBCHHBIX CBSA3EH, ITOMCKA aHAJIOTOB,
GbopMyIMpOBaHMsT BBIBOJIOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HU3UIECKUX
OOBEKTOB, SIBJICHWH W TIPOILECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTH
CTaJIKMBAThCs B IpodeccroHaabHol chepe;



3) yMeHHe TeHEepUupPOBaTh UJICU U OTPEIEIATh CPEICTBA, HEOOXOAUMBIE IS
UX peaIn3aluy;

4) yMeHUE WUCIOJIb30BaTh pa3JIMYHbIE HWCTOYHHKU JJIA TOJIYYCHUS
busnyeckoit MHPpoOpMaIUU, OIICHUBATH €€ J0CTOBEPHOCTD;

5) yMeHue aHAJIU3UPOBATH M MPEACTABIATh MHGOPMAIMIO B Pa3IMYHbBIX
BHUJIAX;

6) yMmeHue MyOJUYHO TMPEACTABIATH  PE3yJIbTaTbl  COOCTBEHHOTO
UCCIIEIOBAHUSI, BECTU JIUCKYCCUU, JOCTYTHO U TAPMOHUYHO COYETasi COAEp KaHue
1 (OpMBI TIpEICTABISIEMON HHPOPMAITNH;

npeaMeTHbIe Pe3yJIbTaThl

1) B mporuecce n3yueHus: kypca Kypca ¢uszuku 6azoBoro ypoBHs B 10
KJ1acce 00y4Jarouuics Hay4YnuTCs:

JEMOHCTPUPOBATh HAa NMPUMEPAX pOJib U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHM, B TPAKTUYECKOMN JEATENBHOCTHU JTHOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS M3YyYEHHBIX (PU3HUECKUX MOJIEIEH:
MaTepuagbHas TOUKa, MHEpLUaIbHas CUCTeMa OTCUYETA, a0COJIIOTHO TBEPAOE TENO,
UJCAIBHBIN a3, MOJEIN CTPOCHHMS I'a30B, KUIAKOCTEN M TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKU 3aps]l IPU pPEelIeHUN PU3NIECKUX 3a/1ay;

pacno3HaBath (pU3NUECKue sIBJICHUS (TIPOLIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMAJIEHUE TeJ, IBUWKEHUE 10 OKPY>KHOCTU, HHEPLHS,
B3auMoieicTBre Ten, AUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HAIPEBAHHMH (OXJIAXKIEHUH ), TETLIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJEHCALMs, IJIABJICHUE, KPUCTAUIM3ALMs, KUIICHUE,
BJIQXKHOCTh BO3/lyXa, [TOBBIIICHNUE JaBJICHUS ra3a PU €ro HarpeBaHUM B 3aKPBITOM
COCyZ€, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30IPOLEcCcax,
AIIEKTPU3aLUs TEJ, B3aUMOJECICTBUE 3aPsI0B;

OINKCHIBATh MEXAHWYECKOE JBMKEHHE, UCIOJIb3Ys (PU3NUECKHE BEIUYUHBL:
KOOpJIMHATa, MyTh, INEPEMELICHUE, CKOpPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIBC TE€Jla, KHHETHYECKasi HEPrus, NOTCHIMAIbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MexaHM4eCKasi MOIIHOCTb;

IpU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICH UCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHUS M E€IUHUIbI, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEIMUHMHY C APYTUMH BEIMUYUHAMY;

ONMKCHIBATh HM3YYECHHBIC TEIJIOBbIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCTIONb3ysl (PU3MYECKME BEJIMYMHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi 3HEPIUsl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBAApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padbora rasa,
KO3 GUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO ABUTATENS;

IpU OMMCAaHUM MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIb3yEMbIX
BEJMYMH, UX OOO3HAYEHUS W EAWHHULI, HaXOAUTHh (OPMYIIbI, CBSA3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BEIMYMHAM;



ONMCHIBATh  W3YYEHHBbIE  JJIEKTPUUYECKHME  CBOMCTBA  BEUIECTBA U
DIIEKTPUYECKUE SBJIEHUS (TPOLECCHl), MCMNONb3ys (U3NYECKUE BEJIUYMHBIL:
AIIEKTPUYECKHUI 3apsisl, NEKTPUUYECKOE T0JIE€, HANPSHKEHHOCTD IMOJIs, IMOTEHIMAI,
Pa3HOCTh MOTEHINAJIOB,;

IPU ONMCAaHUM IPAaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUEHMs] WU EIOUHMIBI; YKa3blBaTb (OPMYJIbI, CBS3bIBAIOIINE
JaHHY!0 (U3UYECKYI0 BEJIMYMHY C JpPYTMMHU BEIMYMHAMM; aHAJIU3UPOBATH
¢duznyecKre MpoIecChl U SBICHUS, UCIIONb3Ys (PU3HUUECKUE 3aKOHBI W MPUHIIMIIGL:
3akoH BcemupHoro tsarotenus, [, II m III 3akonbl HproTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON 3HEPIuH, 3aKOH COXPAHEHHS MMITYJIbCa, MPUHLMI CYNEpPHO3ULUU
CWJI, TPUHIMUI PaBHOINpPABUS WHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJSIPHO-
KHMHETHYECKYI0 TEOPUIO CTPOEHHs BEUIECTBA, ra30BbIE 3aKOHBI, CBSI3b CpPEIHEU
KUHETUYECKOW OSHEPruu TEIUIOBOTO JIBIDKEHUS MOJIGKYJT C  abCONIOTHOM
TEMIEPATypol, MEpBbI  3aKOH  TEPMOJAMHAMUKH, 3aKOH  COXPAaHEHUs
NIEKTPUYECKOro 3apsna, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
o0nacT) MPUMEHMMOCTH; OOBSCHATH OCHOBHBIE NPHUHLMIIBI JACHCTBHS MallVH,
npuOOpPOB M TEXHUUECKHUX YCTPOUCTB;

pa3nuyaTh yCJIOBHS HMX O€30MaCHOTO MCHOJIb30BaHUS B IIOBCEIHEBHOM
KU3HU, BBINOJHATH SKCIEPUMEHTHI 10 HMCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX HM3MEPEHHUI, MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4yeOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOT0O OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GopMyIMpOBaTh BBIBOJBI, OCYIIECTBISATH HNPSIMbIE W KOCBEHHBIE H3MEpPEHUs
(U3MYECKUX BEJIMYUH, NPU 3TOM BbIOMpATh ONTHUMAJIbHBIA CHOCOO U3MEPEHUS U
UCIIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHHI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (PU3NYECKUMH BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TNPSMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYUH B
BUJE TaOmuU U rpauKoB, JeNaTh BBIBOABI 0 pe3yJIbTaTaM HCCIIEI0BaHUS;
coOmoaTh mpaBwiia O€30MacHOTO TpyJda MpU MPOBEIACHUM HCCIENIOBAaHUN B
pamMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacy€THbIE 3aJaud C SBHO 33JaHHOW (PU3MYECKOW MOJIETBIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOoOXoauMble NJisi €€ pellieHUs, TPOBOAUTh PacUYE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pemarsb KayeCTBEHHBIE 3aJ1a4u: BBICTPAUBATh JIOTUYECKH
HEIIPOTUBOPEUYMBYIO LIEMOYKY PACCYKJIECHHA C HCIOJIb30BAHMEM HW3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SIBJICHUIA; UCTIOIb30BaTh MPH PEIICHUU
yu4eOHBIX 3aJa4 COBpEMEHHble HWH(GOPMALMOHHBIE TEXHOJOTUU HJsi TIOUCKa,
CTPYKTYpUPOBaHHUS, HMHTEPIpPETALMU M TPEACTABICHUS Y4YEOHOW M HAy4HO-
HOMYJISIPHON MH(OpPMAaLIMHU, MOTYYEHHONW U3 Pa3InYHbIX UCTOUHUKOB, KPUTUYECKU



aHANMM3UPOBATh TOJMydaeMylro WH(GOPMAIMIO; TPUBOAUTH TMPUMEPHI  BKJIAAa
POCCUICKUX W 3apyOeXHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIoIlel cpejie;

paboTaTh B TPYyII€ C BBINOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX PpOJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenessaTh OOS3aHHOCTH U
IJIAHUPOBATh JIEATEIbBHOCTh B HECTAHAAPTHBIX CHUTYyallUsAX, OIICHUBATh BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB IPYMIbI B PEIICHUE PacCCMAaTPUBAEMOI IPOOIEMBI.

2) B mporuecce u3yuenus: kypca Kypca ¢uszuku 6a3oBoro ypoBHs B 11
KJ1acce 00y4Jarouuics Hay4YnuTCs:

JIEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YyUYCHHBIX (U3UUYECKUX MOJIEIIEH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHK CBETA, SECpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1a4, pacro3HaBaTh (GU3UUYECKUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aWMMOJICUCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBETOBOS AaBleHNUE, BOSHUKHOBEHNE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCMOJB3Yyd (U3UYECKUE BEIHMYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTHYECKas CWUJia JIMH3bI, MPU OMHCAHWHM TPABUIBLHO TPAKTOBATh (HU3UUCCKUN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIIMYMHAMU;

ONMCHIBAaTh WM3YYEHHBIC KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCIOJIb3Yys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, NpPU OINUCAHUU IMPABUIBHO TPAKTOBaThb (PU3NYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEIUYMHY C JpPYTMMH BEJIMYHMHAMU,
BBIUUCIIATH 3HAaU€HNE (PU3UUYECKOI BEINYNHBI;

aHAJIM3UPOBATh (PU3NUYECKUE MPOIECCH] U SIBICHUS, UCHOJIB3YS (PU3HUECKUE
3aKOHBI M NMPUHIUINBL: 3aKOH OMa, 3aKOHBI [IOCJIEOBATEIBLHOTO U MapalIeIbHOTO
COCIMHEHNsI TPOBOJHUKOB, 3aKOH Jxoymsa—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMIICEHUSI CBETa, ypaBHEHHE ODWHIITENWHA i GoTtodddekTa,
3aKOH COXPAHEHMS 3HEPruH, 3aKOH COXPAaHEHHS HMMIIYJbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBHUA (TpaHuUlbl, 00JIacTH)
IPUMEHUMOCTH; ONPEIEIATh HANPABICHUE BEKTOpPa MHIAYKUIMU MATHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U cuiibl JIopeHna;

CTPOUTb WU ONKCHIBAaTh H300pa)kK€HHE, CO3AABAEMOE IUIOCKUM 3€pKajioM,
TOHKOW JIMH30H, BBINOJIHATH SKCIEPUMEHTHI IO HCCIEAOBAHUIO (PUINYECKUX
SIBJICHMM M IIPOLIECCOB C MCIOJIb30BAHUEM IIPSIMBIX, U KOCBEHHBIX U3MEPEHUM: ITPU
3TOM (popmynupoBaTh HpodiieMy/3afadyy M TUIOTE3y Y4eOHOTO HSKCIEPHMEHTA,
coOupaTh YCTAaHOBKY M3 IMpPEIIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT H
(GOopMyIMpOBaTh BBIBOJABI, OCYIIECTBISATH NPSIMbIE W KOCBEHHBIE HM3MEPEHUS
(U3MYECKUX BEJIMYUH, NPU 3TOM BbIOMpATh ONTHUMAJIbHBIA CHOCOO U3MEPEHUS U
UCIIOJIb30BaTh  M3BECTHBIE  METOJbl OLIEHKM MOTIPEUIHOCTEH  HM3MEpPEHUM;
UCCJIEIOBATh 3aBUCUMOCTH (DPM3MYECKUX BEJIIMYMH C HMCIOJb30BAHUEM MPSIMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

co0moaTh npaBuiia 0€30MacHOro TpyZda MpH MPOBEIECHUU HCCIEA0OBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacdy€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3UYCCKOW MOMACIHbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelleHUs, TPOBOAUTh PacUYE€Thl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEHHOTO 3HA4eHUs] (PM3MYECKOM BEIMYMHBI; pellaTh KaYeCTBEHHbIE 3aJauM:
BBICTPAWBaTh  JIOTMUECKH  HEMPOTUBOPEUYMBYIO LEMOYKY PpACCYXICHUH C
MCIOJIb30BAaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3NUYECKUX SBJICHUN;

UCIIONb30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpPHON MH(pOpMalny, MOTYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBAThH MOTYyYaeMyt0 HHPOPMAIIHIO;
OOBSICHATh NMPUHLMUIIBI JAEUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3iauuaTh yCIOBHUS MX O€30MacHOTO HCIOJb30BaHHUS B IMOBCEAHEBHOM KU3HU;



MPUBOJUTHh TPUMEPHI BKJIAJla POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpeJIe;

paboTaTh B TpYyIIl€ C BBHIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJIAHUPOBATh JIEATEIIbBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, OIICHUBATH BKJIAJ

KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE pACCMaTPUBAEMOM IPOOIEMBI.

TpeﬁoBaHnﬂ K pe3yJdbTaTaM 0CBOCHHUA TUCHUITJIMHBI

Koa u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETeHIUH

Pe3yJ1]>TaT]>I OCBOCHHUSA TUCHHUIIJINHBI

Oomue

JucuunianHapHble (peMeTHbIe)

OK 01. Breibuparh  crocoObl
peteHust 3a1a4 PodheCCHOHATBHOM
JCATEIBHOCTH  IPHUMEHHUTENFHO K
Pa3IUYHBIM KOHTEKCTaM

B wacti TpymoBOro BOCHHTAHHS: -
TOTOBHOCTb K TPYHAy, OCO3HAHHE
LIEHHOCTHU MacTepCTBa,
TpyAomo0Oue, - TOTOBHOCTh K
aKTHUBHOM EITENILHOCTH
TEXHOJIOTHYECKOH H  COIMAIbHOM
HAaIpaBJIeHHOCTH, CHOCOOHOCTD
HHUIMUPOBATh, IUIAHHUPOBATH |
CaMOCTOSITCIILHO BBITIONHATh TaKyHO
JIEATEILHOCTE; HHTEpEC K

Pas3IUuHBIM chepam
npoeCCUOHATIBHON JCITEIBHOCTH,
OgnazeHne YHHUBEPCATbHBIMU
yUeOHBIMH MO3HABATEIbHBIMH
IEHCTBASIMMU: a) 0a30BEIE
JIOTUYECKHUe JICUCTBHS: -
CaMOCTOSTENIbHO (OPMYIHPOBATH U
aKTyallU3UPOBAThH npobiiemy,
paccMmarpuBaTh €€ BCECTOPOHHE; -
yCTaHaBJIMBaTh CYIIIECTBCHHBIH
NpU3HAK WJIM ~ OCHOBaHUS  JUIs
CpaBHEHUs,  KilaccUQUKAUUU U
00001meHus; OTIPENIeNATh  IIETH

ACATCIBbHOCTH, 3a/1aBaTh IMapaMCTpPhI
U  KpUTCpUU HUX JOCTHIKCHUA, -
BBIABJIATH 3aKOHOMEPHOCTHU u
MNPpOTUBOPCUHA B pPACCMATPHUBACMBbBIX
SIBJICHUAX; - BHOCUTbL KOPPCKTUBLI B
JACATEIbHOCTD, OLICHHUBATH
COOTBETCTBUE PE3YJIbLTATOB ILICIIAM,

OIICHUBATh PUCKH  IOCJCACTBUI
JIESITeIbHOCTH; - pa3BUBaTh
KpeaTHBHOE MBIIILICHUE npu
pelIeHnn >KU3HEHHBIX MpooieM 0)
0a30BbIE HCCIIEN0BATEIbCKHIE
NEHCTBUS: - BJIANCTh HABBIKAMHU
y4e0HO-HCCIIeJOBATEIILCKOM u
MIPOCKTHOM JIeSITETBHOCTH,

HaBbIKaMH PAa3pCUICHUS r[po6neM;
BbIABJIATD MPUYNUHHO-CJICACTBCHHLIC
CBA3UM U AaAKTyaJM3UpPOBATH 3aayy,
BBIABUT'ATh THUITIOTE3Y cC

- chopMHpOBaTh MpPEACTAaBICHUS O

porm W MecTe  QU3MKH @ H
aCTPOHOMHUH B COBPEMEHHOU
HaydHOH  KapTHHE  MHpa, O

cHCcTeMOo0Opa3yomie poar (QpU3NKH
B pAa3BUTHHM CCTECTBEHHBIX HayK,
TEXHHUKH u COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJie POCCHUICKUX
U 3apyOeXHBIX Y4YEHBIX-(QU3UKOB B

pasBuTHe HayKH; NOHMMaHHe
¢busnyeckoii CYIHOCTH
HaOJI01aeMBIX SIBIICHUH
MUKPOMHDA, MaKpoOMHpa u
Meramupa; NOHUMaHHe pouu
ACTPOHOMHH B IPaKTHYECKOU
JeATEIEHOCTH YenoBeka "

ﬂaﬂLHeﬁIHGM HAYYHO-TECXHUYCCKOM

pa3BUTHH,  poOJIM  (U3UKUM B
(dbopmupoBaHUH Kpyrosopa U
(bYHKIMOHAIBEHON rPaMOTHOCTH
4enoBeKa Ut pereHus
NPaKTHIECKUX 3aja4; -
chopMupoBaTh yMEHHS  pellaTh

pacyeTHBIE 3a/1aukl C SBHO 3aJlaHHOM
(bHU3MYECKO MOJICNBIO, HCIOJNB3YS
(bu3nUecKrue 3aKOHBI M HPHUHIHIIbL;
Ha OCHOBE aHAJW3a YCJIOBHS 3aJa4u
BEIOMpATh  (PU3HUYECKYIO MOJIEIb,
BBIIACIATh (PU3UUECKUE BEIMYUHBI U

(dbopMysbl, HEOOXOMUMBIC IS e¢
pEIIeHHs], MPOBOAUTH PACUYEThl U
OIICHUBATH peanbHOCTh

MTOJTyYCHHOTO 3HAYCHUS (PU3NIECKOI

BEIMYHMHBI; peIlaTh KauyeCTBEHHBIC
3a/1a4i, BBICTpaWBas  JIOTHYECKH
HEMPOTUBOPEUUBYIO LEMOYKY
paccyxxaeHuit ¢ omopod  Ha
HU3y4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH H  (PU3UYECKUE
SIBIICHHS, - BJIAJETh
OCHOBOINOJIAraloluMu

(uzrueckuMu TTOHSITHSMH u




PELICHUS,HaXOJUTh APTyYMEHTHI IS
JIOKa3aTeIbCTBA CBOUX
YTBEPKICHHH, 3a/1aBaTh MapaMeTpbI
" KPUTEPUH pELICHUS; -
aHATM3UPOBATh TIOJyYCHHBIE B XOJC
pemieHust  3ajadd  Pe3yNbTaThl,
KPUTHYECKH OLICHUBATh nux
JIOCTOBEPHOCTh, ~ HPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBHSAX; -
YMETb  TEpEeHOCHTh  3HAaHUS B
MO3HABATEJILHYI0 M TIPaKTUYECKYIO
obnacTn  KU3HEJEATEeNLHOCTH;
YMETb HWHTETPUPOBATh 3HAHHS W3
pasHBIX TNPEAMETHBIX objacTei; -
BBIJJBUTaTh HOBBIC WJIEH, NIPEIJIaraTb
OpHUTHHAJIbHBIC TIOIXO/IBI u
pemieHns; -  CIIOCOOHOCTh  HX
WCTIONIb30BaHMS B TIO3HABATEIBHON 1
COLIMAJILHOM MPaKTHUKE.

BEJIMUMHAMH, XapaKTEPU3YIOIIUMHU
(usmueckue MIPOIIECChI
(CBAI3aHHBIMM C  MEXaHHYECKUM
JBIKCHUEM, B3aUMOJICHCTBUEM TeE,
MEXaHHUYECKHUMH KOJICOAHUSIMU H
BOJIHAMH, aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUTOBBIMH
MPOLIECCAMU;INIEKTPUIECKUM u
MAarHUTHBIM TIOJISIMH,
SJIEKTPUYECKUM TOKOM,
JJIEKTPOMATHUTHBIMH  KOJICOAHUSAMU
u BOJIHAMH; ONTHYECKUMU
SIBIICHUSIMU; KBaHTOBBIMH
SIBIICHUSIMHA, CTPOCHHEM aToMa H
ATOMHOTO aapa,
PannoaKTUBHOCTHIO); BIIAJICHHC
OCHOBOTIOJIATalOIITUMHU
ACTPOHOMHUYECKAMHU TTOHATHSIMH,
MMO3BOJIIIOIINMH ~ XapaKTEePH30BaTh
MPOLECCHl,  MPOUCXONANINE  Ha
3B€3/laX, B 3BE3JHBIX CHUCTEMAX, B
MEKTaIaKTUIECKON cpene;
NBIDKEHHE HeOECHBIX Tell,
JBOJIIOLIMIO 3Be31 U Bceenennoit; -
BIIAJCTh 3aKOHOMEPHOCTSIMH,
3aKOHAMH H  TEOpHAMH  (3aKOH
BcemupHoro tarotenus, I, II u III
3aKOHBI HrroToHa, 3aKOH
COXpaHCHHS MEXaHUYIEeCKOH
SHEPIHH, 3aKOH COXpaHCHHS
UMITYJIbCa, MPUHIUI CYNEPIIO3ULIUN
CWI, TPUHIUI PaBHOIPABHOCTHU
WHEpLUATIbHBIX CHCTEM  OTCYETa;
MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOCHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH
TEPMOJINHAMUKH; 3aKOH COXPaHECHUS
ANEKTPUUYECKOTO  3apsiia,  3aKOH
Kynona, 3akon Oma nans ydacrtka

merd, 3akoH OMa IS  HOJHOH
AEKTPHYECKON LETH, 3aKOH
Joxoyns - Jlenua, 3aKOH
3JIEKTPOMArHUTHOM HHAYKIUH,

3aKOH COXPaHEHHUS SHEPTHH, 3aKOH
HOPSIMOJIMHEHHOTO PacCIpPOCTPAHEHUS
CBETa, 3aKOH OTPaKCHUS CBETa,
3aKOH MpPEJIOMIICHHUS CBETa; 3aKOH
COXpaHEHHMS 9HEPTHUH, 3aKOH
COXpaHEHMs  HMIIyJIbCa,  3aKOH
COXpaHEHHMS 3JEKTPUIECKOTO
3apsina, 3aKOH COXpaHEHHs
MaccoBOTO 4Hcia, moctynarsl bopa,
3aKOH PpaJIMOAKTHBHOIO pacraja);
YBEPEHHOE HCIIOJIb30BaHHE 3aKOHOB
U 3aKOHOMEPHOCTEM IpU aHalu3e
(U3MIeCKUX ABJICHUH U MPOIECCOB.

OK 02. OcymiecTBisiTh TOUCK,
aHaJn3 i HMHTEPIPETAIHIO
nHpopMany, HEOOXOIUMOH  Is
BBITTOTHEHUS 3a7a4
po(eCCHOHATIBHOM NeATeTbHOCTH

B o0macth 1EeHHOCTH HAy4YHOTO
MO3HAHUSA: - CHOPMHPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHs
HayKd M OOIECTBEHHOW IPAaKTHKH,
OCHOBAaHHOTO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO

-yMeTh YYUTEHIBATH TPaHULIBI
TPUMECHCHUA N3Y4YCHHBIX
¢u3nIecKux MOJEeIeN:
MarepuajibHas TOYKa,
MHepLUalbHas CHCTEMa OTCYETa,

I/I,HeaJ'IBHHﬁ ra3z; MOJCIIN CTPOCHUA
ra3os, )KI/IHKOCTGﬁ 1 TBEPAbIX TCII,




CBOCI'0 MECTa B IMOJHUKYJIbTYPHOM

MHDE; - COBEPIICHCTBOBAHNE
SI3BIKOBOM u YUTATEILCKON
KYJIBTYPHI KakK cpencTaa
B3aUMOJICHCTBHS MEXIY JIOIBMH H
MO3HAHUS  MHpa; - OCO3HAHHUE
[EHHOCTH HAayYHOW JeATeNbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATH

NPOEKTHYI0 W MCCIIEJ0BAaTEIbCKYIO
JIeSITeIbHOCTh WHIMBHIYAJIIHO U B
rpyIme; - OsgnasieHue
YHUBEpCaJIbHBIMU y4eOHBIMU
MO3HABATEJILHBIMH JICHCTBUSMHU: B)
pabora ¢ mHpOpManueil: - BIameTh
HaBBIKAMH TIOJy4eHHS HHpOpMAaLK
U3 HCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSTEIBHO OCYIIECTBIISAT
HONCK, aHalM3, CHCTEMAaTHU3aLlUI0 U
HHTEPIIPETALHIO nHpOpPMaLUH
pasIUYHBIX BHUJIOB u bopm
NPE/ICTAaBJICHUS; - CO3J]aBaTh TEKCTHI
B Pa3IMYHBIX (opMaTax ¢ y4eToM

Ha3Ha4YeHUsI nHdpopManuu u
L[ENIeBOM  ayauTOpUH,  BBIOMpas
ONTHMAJIbHYIO ¢bopmy
NPE/ICTABICHUS. W BU3YyaIW3alWy; -
OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(GOpMALH, ee
COOTBETCTBHE MIPaBOBBIM u
MOpPaJIbHO-3THYECKIM HOpMaM; -
UCIIOJIb30BaTh cpezncTBa
MH(OPMaLMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
penieHuu KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3al[HOHHBIX 3a1a4 c
CcOOJIFOIEHNEM TpeOoBaHUIt
3PrOHOMHUKH, TEXHHUKH
6e3omacHocTH, THTHEHBI,

pecypcocOepekeHusi, MPaBOBBIX U
ITHYECKUX HODM, HOPM
MHPOPMAIIMOHHONH OE30MacHOCTH; -
BJIaJICTh HaBBIKaMW pPAaCIIO3HaBaHUA

TOUCUHBIH DSNEKTPUUECKUI 3apsin,
A7epHAs MOJIENb aTOMa, HyKJIOHHAS
MOJENb  aTOMHOTO  spa  TpH
permeHny (GU3NIECKUX 3aad.

u 3aIUTHI uHpopmanuy,

HHPOPMALMOHHOW  Ge30MacHOCTH

JIMYHOCTH.
OK 03. [TnmanupoBath u | B obmactu AyXOBHO-HPAaBCTBEHHOTO | - BJAJIeTh OCHOBHBIMH METOJaMHU
peanu30BbIBATH COOCTBEHHOE | BOCIMTAHUS: - CHOPMUPOBAHHOCTH | HAYYHOTO HO3HAHUS,
npo(ecCHOHAIbHOE M JIMYHOCTHOE | HPABCTBEHHOT'O CO3HaHMs, | UCHOJIB3YEeMBIMH B busuke:
pasBuTHE 9THYECKOr0 HOBEICHUS; - | IPOBOAUTE MpSMBbIE U KOCBEHHBIC

CHOCOOHOCTh OIICHWUBATh CHUTYAIIHIO
U TIPUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-
HPaBCTBEHHbIE HOPMBI U LEHHOCTH;
- OCO3HaHWE JIMYHOTO BKIaJa B
IIOCTPOEHHE YCTOWYHUBOTO
Oyny1miero; - OTBETCTBEHHOE
OTHOIIICHHE K CBOMM POJUTENSIM U
(mmm) ApYyrEM  YJIeHaM  CEeMbH,
CO3JIAaHMIO CEMbHM HAa  OCHOBE
OCO3HAHHOTO TPHUHATHUS LEHHOCTEH
CeMEHHON JKU3HU B COOTBETCTBUU C
TpaauuusMu  HapoaoB  Poccuu;

HU3MEPCHUS (1)I/ISI/I‘I€CKI/IX BCJINYUH,

BEIOWpas  ONTUMAIBHBIA  CHOCOO
HU3MEPEHUs] U UCIONb3ysl U3BECTHBIE
METOJbl  OLIEHKUM  MOTpeIIHocTel
HU3MEpPEHUH, NIPOBOAUTH
HUCCIIeIOBaHNE 3aBUCUMOCTEMN
¢u3nIecKux BEJIMYMH c
HCTIOJb30BaHUEM MPSMBIX

HM3MEPEHUH, OOBSACHITH MOTydEHHbIE
pe3yIbTaThI, UCTIONB3YS (PU3UIECKHE
TEOpPHM, 3aKOHbl U MOHATUS, U
JenaTb BBIBO/IBI; co0ioaTh
npaBuyia 0€30I1aCHOr0 TpyJa IpH




OgnasieHne YHUBEPCAJIbHBIMHU
PETYISATUBHBIME ~ JCHCTBHSAMHU: Q)
CaMOOpraHU3aLHs: -
CaMOCTOSTEIBHO OCYIIECTBIISATD
M03HABATENBHYIO JeATeIbHOCTB,
BBIABIIAITE NPOOJIEMBI, CTaBUTH U
(hopMynHpOBaTH COOCTBCHHEIC
3a7a4n B o00OpazoBaTesbHO
JIeSITeIIbHOCTH u KHU3HEHHBIX
CUTyalMsiX; -  CaMOCTOSITEIBHO
COCTaBJIATh TUIaH peueHus
npoOJieMbl C y4eTOM HMEIOLIUXCS
pecypcos, COOCTBEHHBIX

BO3MOXXHOCTEH M NpPEANOYTEHUH; -
JIaBaTh OLEHKY HOBBIM CHTYAaIlHsM;
CcocoOCTBOBaTh (DOPMHUPOBAHHIO U
TIPOSIBIICHUIO ITUPOKON SPYAHUIINN B

pa3HBIX obmacTsx 3HaHUH,
MIOCTOSIHHO HOBBIIIATH CBOIA
o0Opa3oBaTeNbHBI U KYJIbTYPHBII
YPOBCHb; 0) CaMOKOHTPOJIb:
UCIIONIb30BaTh TMPHEMBbI peIIeKCHH
JUIsl  OIIGHKH CHUTyallud, BbIOOpa
BEPHOTO peLIeHUS; -yMeTh

OLCHUBATb PUCKH U CBOCBPEMCHHO

NPUHUMATh  peImeHuss 10 WX
CHI)KCHHIO; B)  SMOIIMOHAJLHBIN
HMHTEIUIEKT, TIPEITOIaT AR I
c(OpPMHUPOBAHHOCTh:  BHYTPCHHEH
MOTHBAIIMH, BKJIFOYAIOIIEH
CTPEMJICHHE K JOCTIDKCHHIO IICTTH U
ycuexy, OIITUMU3M,
WHUIIUATUBHOCTD, yMeHI/Ie
HeﬁCTBOBaTL, HUCXO0Os51 u3 CBOUX
BO3MO>KHOCTEH; - 3MIIATHUH,
BKJTIOYAIOLIEH CIIOCOOHOCTE
IIOHMMATh SMOIIMOHAIBHOE
COCTOSIHUE [NPYTUX, YIHUTHIBATH €r0
npu OCYILIECTBIICHIH
KOMMYHHUKAIIHHA, CHOCOOHOCTh K
COUYYBCTBHI0O U  CONCPEKUBAHUIO;
COLIUAJIBHBIX HaBBIKOB,
BKJIFOYAIOLIHNX CIIOCOOHOCTH
BBICTpaI/IBaTI) OTHOIICHUA C I[pyI‘I/IMI/I
JIOABMHU, 3a00THTBCS, NPOSIBIATH

HMHTEpEC U pa3peniaTb KOHQPIUKTHI.

MPOBEACHUM  KCCICIOBaHUN B
paMKax y4eOHOro 3KCIepUMEHTa U
y4e0HO-HUCCIIeI0BATEIbCKON

JCATEIbHOCTH C  HCIOJIb30BaHUEM

I POBBIX H3MEPUTENBHBIX
YCTPOHCTB " mabopaTopHOTO
o0opynoBaHus; CPOPMHPOBAHHOCTD
MIpeACTaBICHUI 0 MeTo/ax
TIOJTy9eHHS HaY4HBIX
ACTPOHOMHUYECKUX 3HaHUH -
OBJIAJICTh (chopmupoBath

MPEJCTABICHHUS) MPABWIAMHU 3aIUCH
¢usnyeckux ¢Gopmyn  penbedHO-
TOYEYHON CHCTEMBI 0003HaueHui JI.
Bpaitns (s CIIETIBIX "
CITa0OBUAAIINX O0YIAFOIIUXCS).

OK 04. Paborath B KOJJIEKTHUBE H
KOMaHjie, 3¢ HEKTHBHO
B3aMMOJIEHCTBOBATL C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH

- TOTOBHOCTH M CIIOCOOHOCTH K

00pa3oBaHMIO ¥  CAMOPA3BUTHIO,
CaMOCTOSTEIILHOCTH u
CaMOOTIPEICIICHUIO; -OBJIaJICHHE
HaBBIKAMU yaeOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH U
COLIMAJIBHOM JIeSTeJIbHOCTH;
OsnasieHue YHHUBEPCAJIbHBIMH

KOMMYHHUKATUBHBIMU  JICHCTBUSIMU:
0) coBMecTHas JAEITENBHOCTH: -
MTOHUMATH u HCTIONB30BaTh
IpeuMyIIecTBa  KOMAaHTHOH |
MHIUBUAYaAIBHOU paboTsr; -
OPUHUMATh  L€JU  COBMECTHOM
JIeITeIbHOCTH, OPTaHM30BHIBAThH H
KOOPAMHHUPOBATh JACUCTBUS IO €€
JIOCTHKEHHMIO:  COCTABILSITh  IUIAH

- OBJIAACTH YMCHHUAMU pa6OTaTI: B
Tpynrne€ € BBITOJTHEHUEM PA3JIMYHBIX
COLMANIBHBIX pOJIEH, IIaHUPOBATh
paboTy  rpymmbl,  panHOHAIBHO
pacmpenenaTts  AEATENbHOCTh B
HECTaHAAPTHBIX CUTyaLMsIX,
aJICKBaTHO OLICHUBATb BKJIaJ(
Ka)XJOr0 U3 YYaCTHHKOB I'DYIIBI B
peuieHue paccmaTpuBaeMoi
poOIeMEI.




JeficTBUl, pacHpefensaTb poaud C
y4eTOM MHEHUH YYaCTHHKOB
00CYXIaTh Pe3yJIbTaThl COBMECTHON

paboTsr; KOOPAWHUPOBATE |
BBIIIOJIHATH PaboTy B  YCIIOBHSAX
peabHoro, BUPTYaJIBEHOTO u
KOMOWHHPOBAHHOTO

B3aUMOJICHCTBUS; - OCYIIECTBISTDH
MO3UTHBHOE CTpaTernieckoe
TIOBE/ICHHE B Pa3JINYHBIX CUTYAIMsX,
HPOSIBIISITH TBOPYECTBO u
BOOOpaXKeHHUE, ObITh MHUIIHATUBHBIM
Osnagenue YHUBEPCaJIbHBIMU

PETYNSTHBHBIMA ~ JEHCTBUSAMHU: T)
TpHUHATHE ceOs U IpYyTrux Jomei: -
MPUHUMATh MOTHBBI W apryMEHTHI
JIpyrux  JIoAel mpu  aHaiM3e
pe3ynIbTaTOB  NESATEIHHOCTH; -
MPU3HABaTh CBOE IMIPaBO W IIPaBO
IpyTHX  JIIoAed  Ha  ONIMOKWY,
pa3BUBaTh CHOCOOHOCTH IMOHUMATH
MU C MO3UIUH IPYTOro YeJIOBeKa.

OK 05. OcymiecTBiATh YCTHYIO H
MMChbMEHHYI0 KOMMYHHUKAIIMIO Ha
roCyapCTBEHHOM SI3BIKE
Poccuiickoit denepauuu ¢ yyeToMm
0COOEHHOCTEHl  COLMAJIBHOIO U
KyJIbTypHOTO KOHTEKCTa

B obnacTu 3CTETUYECKOTO
BOCITUTAHMS: - 9CTETHYECKOE
OTHOILLIEHHE K MHUPY, BKIKOYas
ICTETHKY HAYYHOIO TBOPYECTBA,
npucyiero (u3nueckoil Hayke; -
CIOCOOHOCTD BOCIIPUHHUMATh
pas3uyHbIe BUJIBI HCKYCCTBA,
TPaAUIMK W TBOPYECTBO CBOETO H
JPYTUX Hapo/IOB, OIIYIIATh
3MOLIMOHAIBHOE BO3JIEiiCTBUE
HCKYCCTBa, yOeXXKIEHHOCTh B
3HAYUMOCTHU JJIs1 JIMYHOCTHU H
obmecTBa OTEUeCTBEHHOTO u
MHUPOBOI'0 HMCKYCCTBA, I3THUYCCKHUX
KyJbTYPHBIX TPAJAULIUNA U HAPOAHOIO
TBOPYECTBA,; TOTOBHOCTh K
CaMOBBIPQKEHHIO B Pa3HBIX BHJAX
HCKYCCTBA, CTPEMJICHHE IPOSIBISTH
KauyecTBa TBOPYECKOH JIHYHOCTH;
OgnasieHne YHHUBEPCATbHBIMU
KOMMYHUKATHUBHBIMU ﬂeﬁCTBHHMH:
a) oOmeHue: -  OCYLIECTBISTH
KOMMYHHKAIlMd BO BcexX cdepax
KU3HHU; - pacmo3HaBaTh
HeBepOaibHBIC CPEACTBA OOIICHUS,
IIOHUMATh 3HAYCHHUEC COLHAJIbHBIX
3HAKOB, PACIIO3HABATH PEANOCHIIKH
KOH(DJIMKTHBIX CUTYyaIui "
CMSITYaTh KOH(IIUKTHI, - PA3BEPHYTO
M JIOTHYHO H3JIaraTb CBOIO TOYKY
3peHust c UCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

- YMeTh paclo3HaBaTh (PU3HUYCCKHE
saBieHus1 (Tpolecchl) U OOBSICHATDH
WX Ha OCHOBE W3YYECHHBIX 3aKOHOB:
PaBHOMEpHOE H PaBHOYCKOPEHHOE

MIPSAMOJIMHEHHOE JBIDKCHHE,
CBOOO/IHOE TaJICHHE TEJl, ABHKECHHE
o OKPYXHOCTH, HMHEpIH,
B3aUMO/ICHCTBHUE Tel,
KosebaTenpHOE JBIDKCHHE,
pE30HAaHC, BOJHOBOE JIBUXKCHUE,

nuddy3us, OpOYHOBCKOE JBHKCHUE,
CTPOEHHUE JKUIKOCTEH U TBEPABIX
TeN, W3MEHeHHe o0beMa Ted IpH
HarpeBaHuu (oxmaxkeHun),
TEIUIOBOE pPaBHOBECHE, HCIIApEHHE,
KOHJICHCAIIN, TUTaBJICHHE,
KpHCTaJUIN3alus, KHIICHHE,
BIIAKHOCTh BO3JlyXa, CBSI3b CPEIHEH
KWHETUYECKOH 3HEPTUU TEIUIOBOTO
JBIDKCHUSI MOJIEKYJT C aOCOJIIOTHOM
TEMIIEPATYPOH, NIOBBILIIEHUE
JABJICHUS ra3a MpU €ro HarpeBaHUHU
B 3aKpBITOM COCYZAE, CBSI3b MEXIy
mapamMeTpaMHM COCTOSIHMA Trasa B
U30TIpOLIeccax; DIIEKTPU3ALUS Ted,
B3aUMOJECTBYE 3apszioB,
HarpeBaHHWe IPOBOJHUKA C TOKOM,
B3aUMO/ICHCTBHUE MarHuToB,
JJIEKTPOMarHuTHas WHTKIHS,
JEUCTBHE MAarHWTHOTO TIOJIST Ha
MIPOBOJHUK C TOKOM U JIBUKYIIUMICS
3apsj, 31E€KTPOMAarHUTHbBIE
KoJieOaHus u BOJIHBI,
MPSMOJIMHENHOE paclpoCTpaHEHUE
CBETa, OTpaXXCHHE, MPEJIOMIICHNE,
uHTephepeHnys, Auppakmus ¢
MONSpU3als  CBETa, JHUCHEePCHs
cBeTa; (oTodIEKTpUIecKuil 3¢ ek,
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE
JMHEH4YaToro CIeKTpa aToma
BOJOPOJA, €CTECTBEHHas u




HCKYCCTBCHHA paJUOAKTUBHOCTb.

OK 07. ConetictBoBaTh | B obmnactn 9KOJIOTUYECKOTO | - CPOPMHUPOBATH YMEHHS TPUMEHSITh
COXPaHEHWIO OKpYXKaloIlell cpezpl, | BOCOMTaHMA: - CPOPMHUPOBAHHOCTH | MOJIYYCHHBIC 3HaHUA ISt
pecypcocOepexeHnio, 3(PGEKTHBHO | IKOJIOTHIECKON KYJIbTYpHL, | OOBSICHEHHSI YCIOBHH IPOTEKAHHS
JCHCTBOBaTh B  UYPE3BBIYAHHBIX | IOHHUMAaHWE BIUSHHUSA COLMAIBHO- | (PU3WYECKUX SBICHUH B NPHUPOIC U
CUTYyaIUsIX SKOHOMHYECKHX  IIPOIECCOB  HA | A  MPUHIATHS  NPAKTHYECKUX
COCTOSIHUE MIPUPOAHOMI U | pelleHUH B TOBCEAHEBHON JKU3HU
COLMANBHOW  Cpelpl, OCO3HaHHE | M oOecredeHns 0€30MacHOCTH NpH
rJ100aJIbHOTO Xapakrtepa | oOpalieHuH c OBITOBBIMH
9KOJOTUIECKUX npobuiem; - | npubopaMn ¥ TEXHUYECKUMHU

JICCTBUHI B OKPY’KaIOLIEH Cpelie Ha | 340POBbs

9KOJIOTMYECKON HAIPaBIEHHOCTU HA
OCHOBE 3HaHUH 10 QH3HKe.

IJIaHUPOBAHUE W  OCYLICCTBJICHUC yCTpOfICTBaMI/I, COXpaHCHUA

OCHOBE 3HaHUs Lielel YCTONYMBOTO | SKOJIOTMYECKOr0  TOBEACHUS B
pa3BUTHs UEIOBEYECTBA; AKTUBHOE | OKpYXKarolleHd cpele; MOHUMaHHE
HETIPUATHE JEHCTBHH, MPHHOCAINX | HEOOXOIMMOCTH MPUMCECHEHHS
BpeIl OKPYXKAIOILIEH Cpefie; - YMEHHE | TOCTIDKCHUH (U3MKH M TEXHOJOTHH

MPOTHO3UPOBATh HEONArONPUATHBIC | AT pannoHaIBEHOTO
9KOJIOTUUECKHE MOCJIEACTBHSA | IPUPOJOIOIB30BAHUS.
[IpeANPUHUMAEMBIX JIENCTBUH,

MPEOTBPAIaTh HX; - paclIMpeHHe

OIIbITa JACATCIBHOCTHU

U CcOoONIoNeHHss HOPM

I[Inanupyemblie JMYHOCTHBIE Pe3yJbTATHI

B X0/I€ peajiu3anuu o0pa3oBaTeJbLHOH MPOrPaMMbl

JIM4HOCTHBIE Pe3yJIbTaThl

Koa TMYHOCTHBIX

peaju3any NporpaMMbl BOCIIUTAHUA pe3yJabTaToB
(deckpunmopet) peau3anuu NporpaMmmbl
BOCIIMTAHUSA
OCO3Ha}O]l[Hﬁ cebs TpaKAaHUHOM U 3aIIUTHUKOM BCITHMKOM CTpaHBbI. JP 1
IposBisromMi  aKTMBHYK  TP@KIAHCKYI0  [O3HLHIO,  JEMOHCTPHPYIOIIUH
MPUBCPIKCHHOCTh MPHUHIUIIAM YCCTHOCTH, NMOPAAOYHOCTH, OTKPBITOCTH, SKOHOMUYCCKU
AKTHBHBIA M YYaCTBYIOLIMH B CTYIEHYECKOM U TEPPUTOPHAIBHOM CAMOYIpPABICHUH, B JIP 2

TOM 4YHCJI€ Ha YCIOBHSX JOOpPOBOIBYECTBA, NMPOAYKTUBHO B3aMMOJACHCTBYIOIIMH U

YUYaCTBYIOIIMH B IEATEIFHOCTH OOIIECTBEHHBIX OPTaHU3aIHH.

JIM4HOCTHBIE Pe3yJIbTaThI
peanu3anuM NporpaMMbl BOCIIUTAHUS,

OnpeacJI€EHHbIE OTPACJIE€BbIMU TpeﬁOBaHl/lﬂMH K 1€¢JIOBBIM KaYeCTBaM JUYHOCTH

CoOnromarormuii B CBOCH NPOQPECCHOHANBHOW AEATENHHOCTH STHUYSCKUE MPHUHIUITHL:
YECTHOCTH, HE3aBHCHMOCTH, NPO(PECCHOHAILHOTO CKENTHIN3MA, IPOTUBOJCHCTBUSA
KOPPYIIIIMH H JKCTPEMH3MY, OOJIQJalONINiA CHCTEMHBIM MBIIUICHHEM W yMEHHEM
MIPUHUMATH PEIICHUE B YCIOBHUSX PUCKA H HEONPEACICHHOCTH

JIP 13

I'oTOBBI  COOTBETCTBOBAaTH OXHIAHUAM paboTomaTenell: NPOEKTHO-MBICIISIIHIA,
3¢ (GEKTHBHO B3aMMOJACHCTBYIOIIMNA C WICHAMH KOMAHABI M COTPYAHHUYAIONIMHA C
JPYTUMH JIIOABMH, OCO3HAHHO BBIMOJHSIOMMKA TpodeccHoHanbHble TpeboBaHUS,
OTBETCTBEHHBIN, ITYHKTYaJIbHBIA, AUCITUIUTHHUPOBAHHBINA, TPYIOIFOONBEIA, KPUTHIECKN
MBICJIALIMI, HalleJEHHbIA Ha AOCTH)KEHHE ITOCTABJICHHBIX LENEH; NEMOHCTPUPYIOLIUI
podeCcCHOHANBHYIO )KU3HECTOHKOCTD

JIP 14

OTKpBITHIHA K TEKYIMM H MEPCIIEKTUBHBIM H3MEHEHUSIM B MUpPE TPyZa U Ipodeccuit

JIP 15

JIn4HOCTHBIE pe3yJabTaThbl
peajqu3anuu NporpaMmMbl BOCIIUTAaHUSA,

onpenaeneHnble cyobekToM Poccuiickoii @enepaunu

I'mbxo pearupyronuii Ha MOSBIEHHE HOBBIX (DOPM TPYJOBON NEATEILHOCTH, TOTOBBIH K
HX OCBOEHHIO

JIP 16




T'oToBBIi K TpodeccnoHATEHOM KOHKYPEHIIMH U KOHCTPYKTUBHOM PEaKIIMy Ha KPUTHKY.

JIP17

DKOHOMHYECKH aKTHBHBIHN, MPEANPUUMIUBBINA, TOTOBBIH K CAMO3aHITOCTH

JIP 18

JINYHOCTHBIE pe3yIbTaThI
peaju3aluy NPOrpaMMbl BOCIIUTAHMS,
onpesieJieHHbIe KJIIOYeBbIMU PadoToAaTeIAMHI

AXTHBHO HpI/IMeHHIOHII/Iﬁ TMOJYYCHHBIC 3HAHUA Ha IMPAKTUKE

JIP19

CnocoOHBII TIepecTpauBaTh CIOKHMBIIHMECS CIIOCOOBI PELICHUs] 3a/ad, BBIABHUIATh
IbTEPHATHBHBIC BapUaHThl JEHCTBUH C I1€1bI0 BHIPAOOTKM HOBBIX ONTHMAaJIbHBIX
ITOPUTMOB;  TO3HIMOHHUPYIOIIUH cebd B CeTM KaKk  pPE3yNbTaTHBHBIA U
MIPUBJICKATEIbHBIN YIaCTHUK TPYAOBBIX OTHOLICHHUI.

JIP20

CriocoOHBII TeHEpHUPOBATh HOBBIE HICH IS PEIICHHUS 3a1a9 IIUPPOBOH SIKOHOMUKH

JIP21

JIMYHOCTHBIE pe3y/IbTaThI
peaju3aluy NPOrpaMMbl BOCIIUTAHMS,

OonmpeaeJeHHbIC Cyﬁ'l)eKTaMI/l 06pa30BaTeJIbHOF0 mpouecca

[pensitcTByIOmMiA JEHCTBUAM, HAlpaBICHHBIM Ha YIIEMJICHHUE MpaB WM YHW)KEHHE
JOCTOMHCTBA (B OTHOIICHHUH ce0s WK JPYTHX JFOJIEH).

JIP22

Berynarommii B KOHCTPYKTHUBHOE IMPOQECCHOHATIBHO 3HAYMMOE B3aHMOJIEHCTBHE C
MIPEACTABUTEISIMH Pa3HBIX CYOKYIBTYD.

JIP23
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