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IMosicHuTe/IbHASA 3aNIUCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpPOBHS Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
0o0pa3oBaTeNbHON  MPOrpaMMbl, TMPEACTABICHHBIX B  DelepallbHOM  TOCYJapCTBEHHOM
00pa30BaTeIbHOM CTaHJAPTE CPEIHEro OO0IIEero oOpa3oBaHMs, a TakkKe ¢ yu&€ToM (eaepaabHON
IpOrpaMMbl BOCIIUTAHUS M KOHLEIMIMU NpernojaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peamusylOIIMX OCHOBHbBIE
o011e00pa3oBaTeIbHbIE IPOrPAMMBI.

Copmepxanme  mporpaMmbl 1o (QU3MKE  HampaBieHO Ha  (OPMUPOBAHUE
€CTECTBCHHO-HAyYHOH KapTUHBI Mupa oOydarommxcs mo mnpodeccun OVYIII0 «Ilosap,
KOHAUTEp» Mpu oO0ydeHHMH uX ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-
JEeSTEIIbHOCTHOTO TToaxo/a. [Iporpamma 1mo ¢pusmuke cooTBeTCTBYET TpeboBaHusM DeaepaibHOro
TOCYJapCTBEHHOTO  00pa3oBaTelIbHOTO CTaHAAapTa CpeAHero odmero obpa3oBaHusi K
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAaNpeIMETHBIM pe3yiabTaTaM OOy4YeHHs,
a TakKe YUYUTHIBAET HEOOXOMUMOCTh pealu3allid MEKIPEAMETHBIX CBs3ed  (DU3HKHU
C €CTeCTBEHHO-HAyYHBIMH YYECOHBIMH TpeaMeTamMu. B HEll omnpeneNsroTcss OCHOBHBIC MU
u3ydeHus (PU3UKM HA YPOBHE CpPEAHEro OO0IIero oOpa3oBaHUs, IUIAHUPYEMBIC PE3YJIbTAThI
OCBOCHUS Kypca (PM3HMKHU: JIMYHOCTHEIC, METAaIIPEeIMETHBIC, TIPEMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uke BKIFOYAET:

[Inanupyemble  pe3ynabTaThl OCBOGHHMS Kypca (u3uMku Ha 0a30BOM  YpOBHE,
B TOM YHCJIC TIPEIMETHBIC PE3yIbTaThl IO UTOTaM O0YUCHUS;

Conepsxanne yuebHoro npeamera «dusukay mo uToraM 00ydeHUs;

[IporpamMma mo ¢usmke MOXKeT OBITH MCHOJB30BaHA MPENOJaBaTeNIIMU KaK OCHOBA JUIS
COoCTaBleHUs CcBoMx pabouux mporpamm. [lpum pa3paborke paboueil mporpaMmbl
B TEMAaTUYECKOM IUIAHMPOBAHUHM JOJDKHBI OBITH YYTCHBI BO3MOXKHOCTH WCIOJIB30BaHUS
AIEKTPOHHBIX (mndpoBbIX) o0Opa3oBaTeIbHbIX pecypcos, SIBJISTFOIIIUX CSL
yueOHO-METOIMYECKUMHU  MaTepuaiaMu  (MyIbTUMEIUIHBIE MPOTPaMMbl,  AJIEKTPOHHBIC
yUeOHUKH W 3aJaYHHUKH, DSJIEKTPOHHBIE OMOTMOTEKH, BHUPTyalbHBbIE J1ab0OpaTOpUU, UTPOBBIC
MPOrpaMMBbl,  KOJUIGKITMM  ITU(PPOBBIX  0Opa30BaTEIBHBIX  PECYpPCOB),  PEATH3YIOIIUMHU
JUTAKTHYECKHE BO3MOKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COIep KaHne
KOTOPBIX COOTBETCTBYET 3aKOHO/IATEIHCTBY 00 00pa30BaHUH.

[IporpaMmma mo ¢Qu3uKe HE CKOBHIBAET TBOPUECKYIO HWHHIMATUBY IMpenojaBaTeien
U TPEJOCTABISIET BO3MOXKHOCTH JUIS pEAM3alMH  PA3IMIHBIX METOJUYECKHX IT0XO0/I0B

K OpraHu3ainuu oOydeHus: Gu3uKe MPH YCIOBUHU COXPaHEHHUsI 00s3aTEIHHOM YacTH COJEP KaHUS

Kypca.



dusnka Kak Hayka o Haubojee OOLIMX 3aKOHaX MHPUPOIBI,  BBICTYIAs
B KauecTBe yueOHoro npeamera B CIIO, BHOCHT CyIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHH 00
okpyxkatomeM wMupe. Kypc ¢usuku — cucremooOpa3yommili uisi eCTeCTBEeHHO-HAYYHBIX
y4eOHBIX IIPEIMETOB, MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, Onosoruei, gusnyeckor reorpadueid 1 actpoHoMuei. Vcnonb3oBaHue u
AaKTUBHOE TPUMEHEHUE (PU3MUECKUX 3HAHUH ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IOJyYEHHS HOBBIX
MaTepHaJIOB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. VM3ydyeHue (QpU3MKuU BHOCUT OCHOBHOM BKJIa[
B (hopMupOBaHHE €CTECTBEHHO-HAyYyHOH KapTHHbI MHpa oOydaroliuxcs, B (OpMHpPOBaHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ MO3HAHUS MIPU BBIIOJHEHUH UMH YUEOHBIX UCCIIEIOBAaHUM.

B ocHOBy kypca ¢u3umku cpemHed LIKONBI TOJIOKEH psi HICH, KOTOphIE MOXKHO
paccMaTpuBaTh Kak PUHLUIIBI €70 OCTPOEHUS.

Hoen yenocmunocmu. B cCOOTBETCTBUM C HEU KypC SBIIETCS JIOTMUECKU 3aBEPLIEHHBIM,
OH COJIEPIKUT MaTepuain u3 BCEX pazzenos ¢bu3ukwy, BKJIIOYAET
KaK BOTIPOCHI KJIIACCHYECKOMW, TaK U COBPEMEHHOW (DU3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM € Heil Marepuan Kypca (U3MKH OOBbEIMHEH
BOKpPYT (usnueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpOBaHME IPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U MOJIE.

Hoea  cymanumapuzayuu. EE  peanusanus  HOpeanonaraeT  UCHOJIb30BaHUE
FYMaHUTApHOIO MOTEHLHMala (U3MUECKOM HayKH, OCMBICIIEHHUE CBS3M pPa3BUTHS (PU3MKH
C  pa3BUTHEM  OOIecCTBa, a TaKke C  MHPOBO33PEHYECKMMH,  HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc (usukm mnpeamnosiiaraeT 3HAKOMCTBO
C IMIUPOKMM KpPYrOM TEXHHUYECKHX M TEXHOJOIMYECKHX IPUIOKEHUM H3Y4YEHHBIX TEOpUI
Y 3aKOHOB.

Hoea 3xkonocuszayuu peanusyercsi MOCPEICTBOM BBEJIEHUS AJIEMEHTOB COJEp)KaHus,
MNOCBSIIEHHBIX ~ JKOJIOTMYECKUM  MpodjiemMaM  COBPEMEHHOCTH,  KOTOpbIE€  CBSA3aHbI
C pa3BUTHEM TEXHHKM M TEXHOJOIMH, a Takxke OOCYXAEeHUS MpoOJieM paluoOHAILHOIO
IPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CTep)XKHEBBIMU  3JIEMEHTaMH  Kypca  (U3HKHU ABIAIOTCS  (DU3MYECKHE TEOpUU
(popmupoBanue mMpeACTaBIEHUNH O CTPYKType NOCTPOEHUs (U3HUECKOH TEOpHUH, POJIH
(byHIaMEHTANBHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPHPOJIE,
IpaHuLIaX IPUMEHUMOCTHU TEOPHHL, Ul ONUCAHMSI €CTECTBEHHO-HAYUYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-1eTeIbHOCTHBIN MOAXOM B Kypce buzuku peanusyercs

MPEeXJIe BCETO 3a CYET OpraHU3AIMH IKCIEPUMEHTATBHON AeATENhbHOCTH oOydarommxcs. Jms



0a30BOro ypoBHS Kypca (U3UKHM — O3TO HCIOIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX JKCIIEPUMEHTOB M  JIaOOpaTOPHBIX paboOT, KOTOphle B Iporpamme
no ¢u3nke o0bEIUHEHbI B OOIMIMK CIHMCOK YYEHHYECKHX MPaKTHUECKUX paboT. Briaenenue B
YKa3aHHOM nepeyHe 1a060paTOPHBIX pabor, MIPOBOJMMBIX JUTSE KOHTPOJIS
U OLEHKH, OCYIIECTBIISIETCA  y4yaCTHUKaMH  00pa3oBaTEeIbHOTO  Ipolecca  HUCXOJs
u3 ocoOeHHOCTeH IJIAHUPOBAHUS u OCHAILICHUS kaOuHeTa (1076370978
[Ipu »TOM oO0OecreunBaeTcsi OBIaAeHHE OOYYAIOIMIMMUCS YMEHHSIMH IPOBOJIUTH KOCBEHHBIC
U3MEpEHUs], UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH U IOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHKE yAENSETCS PEIICHUIO pAacCUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINbIO,
MO3BOJIAIONIME MPUMEHSITh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUU ¢ Tpeboanusmu denepaabHOr0 rocyaapcTBEHHOT0 00pa30BaTEIbHOIO
CTaHjapTa CpelHero ooumero oOpa3oBaHMs K MAaTepUAIbHO-TEXHUYECKOMY OOECIEeUeHUIO
yueOHOro rmporecca 0a30BBIi YpOBEHb Kypca (M3UKH JODKEH H3ydaThCs B YCIOBHSX
MpeIMETHOr0 KaOMHeTa (U3WKH WIM B YCIOBUSX HHTETPHUPOBAHHOIO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAy4HOro IMKIa. B kabuHere pu3nku 10IKHO OBITH HEOOXOAUMOE J1IAOOPATOPHOE
00opyI0BaHUE /ISl BHITIOJHEHHUS YKa3aHHBIX B MpOrpamMMe Mo (HU3UKe NPAKTHIECKUX paboT H
JEMOHCTpaLlMOHHOE 000pYA0BaHUE.

JleMOHCTpallnoOHHOE o0opyoBaHue bopmupyercs B COOTBETCTBUU
C NMPHUHIUIIOM MUHMMAaJIbHON JTOCTAaTOYHOCTH M OOECIeUYMBAeT IMOCTAaHOBKY MEPEUYMCICHHBIX B
nporpamMMe 1o (U3MKE KIIOYEBBIX IEMOHCTPAIMN ISl MCCIENOBAHUS M3y4aeMbIX SIBICHHUA U
MIPOIIECCOB, YMITUPUIECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX ITPHUMEHEHHIA.

JlaGopaTtopHoe 00OpyIOBaHME I MPAKTHUECKUX paboT ywamuxcs (opMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreurBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.

Bocnurareabnbiii norennuatg npeamera OYIL10 @usuka peanusyercs yepes:



e [JloOyxneHue oOydarOmmMXcs COOMIOJATh Ha 3aHATHUAX OOIICTIPUHATHIE HOPMBI
MOBEJICHUS, TMpaBWila OOMIEHHS CO CTapmuMu ([IEJarorMYecKuMu  pabOTHUKaMHU) U
CBEpCTHHUKAMHU (OOYJAIOIIUMUCS ), PUHITUIIBI Y4eOHOU AUCIUILTUHBI U CAMOOPTaHU3AIUH.

e [lpuBnedeHne BHUMaHUS OOYYAIOIIUXCS K [EHHOCTHOMY AaCIEKTy H3Y4aeMbIX Ha

3aHSATHUSX TPEJAMETOB, SIBJICHUN, COOBITHI Yepes:

— JEMOHCTpAaIMI0 OO0YYarOIIMMCS MPUMEPOB OTBETCTBEHHOTO, IPAKIAHCKOTO TOBEICHHUS,
NPOSIBJICHUS YEIIOBEKOIO0MS U JJOOPOCEPICHHOCTH;

— oOpameHne BHHMAaHUS Ha HPABCTBEHHBIC AaCMEKThl HAYYHBIX OTKPBITUN, KOTOPHIC
U3Y4YalOTCsl B JIaHHBI MOMEHT Ha 3aHSATHH, Ha SPKUX JAEATeNed KyJIbTYpPbl, YYCHBIX,
CBSI3aHHBIX C W3y4aeMbIMH B JaHHBII MOMEHT T€MaMH, Ha TOT BKJall, KOTOPBIH OHHU
BHEC/IM B Pa3BUTHE HAIICH CTpaHbl M MHpPA, HA JOCTOWHBIC MOAPAKAHUS MPUMEPHI UX
JKU3HU, HA MOTUBBI UX ITOCTYITKOB;

— WCHOJB30BaHUE HA 3aHATHUAX HH(POPMAIMH, 3aTParuBaloONIei BaKHBIC COIMAIBHEIC,
HPABCTBCHHBIE, STUYCCKUE BOITPOCHI.

e llcronp30BaHUE BOCIUTATEIIBHBIX BO3MOXKHOCTEH COAepX)aHHs Y4eOHOTO TpeameTa
it (pOpMUPOBaHUS Yy OOYYAIOUIMXCS POCCHMCKUAX TPAJUIUOHHBIX JYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 MOJ00p COOTBETCTBYIONIMX TMPOOJIEMHBIX CHUTYAIHMH s
00CYXICHUS HA 3aHITHSIX.

e VuunmupoBanue oOCYXJICHUI, BBICKAa3bIBAaHHI CBOETO MHCHHS, BBIPAOOTKH CBOETO
JTUYHOCTHOT'O OTHOIIICHHS K H3y4aeMbIM COOBITHSIM, SIBIICHUSIM.

e Bxirouenue B 3aHATHS WIPOBBIX MPOIENYpP, KOTOPHIE MOMOTAIOT MOAAEPXKATh
MOTHBAIIHIO O0YYarONIMXCS K IMOJYICHUIO 3HAHUH, HATAKUBAHUIO ITO3UTUBHBIX MEKITUIHOCTHBIX
OTHOIICHWH B KJIAcCe, MOMOTAIOT YCTAHOBJIICHUIO OOpOKenaTenbHON aTMocdepbl BO Bpems
3aHSITHSL.

e [lpuMeHeHue Ha 3aHATHSAX WHTEPAKTHUBHBIX (OpPM pPaOOTHI, CTUMYIUPYIOIIUX
MO3HABATEIbHYIO0 MOTHUBAIIMIO O0YYarOIINXCS.

e [IpumeHeHHe TpynmoBod pabOTHI WU PpabOTHl B Mapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaH/JHON pa0OThI M B3aUMOJICHCTBHIO C IPYTHMH O0YJIaFOIIIHMHUCH.

e BriOop M HCIONIb30BaHKUE HA 3aHATHSAX METOJOB, TEXHOJOTHH (TEXHOJIOTHUS UTPOBBIX
METO/JIOB  OOydYeHHs, 370pOBbe cOeperaromas TEXHOJOTHs, TNPoOJIeMHOEe O0O0ydeHue,
WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHAS ~ TEXHOJIOTHS),  OKa3bIBAIOIIMX  BOCIHTATEIHHOE
BO3/ICHICTBIE HA JTMYHOCTh B COOTBETCTBHM C BOCIHTATEIHHBIM HCANIOM, LENBI0 U 3a7adaMu

BOCIIMTaHHUA.



® lHunuupoBaHue W TOJJCP)KKA HCCIEAOBATEIBCKON JEATEILHOCTH OOYJarOIIMXCs B

dbopMe opraHu3aIyy rPYNIOBBIX U UHANBUAYAIBHBIX UCCIEIOBAHUHN (MUHU-UCCICIOBAHUI ), UTO
Ja€T BO3MOYKHOCTh OOy4aromMMCsi TPUOOPECTH HABBIKM CaMOCTOSITEIBHOTO  PEIICHHS
TEOPEeTUYECKOW MpoOJjeMbl, TeHepupoBaHus U  o(opmiieHUs COOCTBEHHBIX THUIIOTE3,
YB)XXUTEIHLHOTO OTHOIICHUS K YY>KUM HJIESM, MyOJIUYHOTO BBICTYIICHUS, apT'yMEHTUPOBAHUS U
OTCTaWBaHUsS CBOCH TOYKH 3PCHUSI.
e YCTaHOBJIEHUE YBaXXUTENIbHBIX, JTOBEPUTEIbHBIX, HE()OPMaIbHBIX OTHOLIECHUN MEXAY
00yJaromuMHUCs ¥ TPENoJaBaTeNsIMH, CO3JaHHE Ha 3aHATHSAX SMOLMOHAIBHO-KOM(OPTHOM
CpPEIBL.
Conepxanne pabouedr mporpammbl mo npeamery OVIL.10 dusumka paspaboraHo Ha
OCHOBE:!
cuHXpoHu3anuu odpazoparenbHbiX pe3yabTaToB GO COO, ®I'OC COO (IUYHOCTHBIX,
npeaMeTHbIX, MetanpeameTHbix) 1 @PI'OC CIIO no npodeccun 43.01.09 [Tosap, konautep (OK,
[1K) ¢ yuetom npoduiabHON HAIPaBIEHHOCTH;
UHTETpalil W TMPEEeMCTBEHHOCTH cojaepxkanus mo npeamery OVIL.10 ®usuka u
coJiepKaHusl y4eOHBIX MPEIMETOB, TUCIHILINH, TpodeccnonanbHbx Moayneid @I'OC CIIO.
MecTo yuyeOHOro npeaMera B CTPYKType OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbI:
VYueOuprii mpenmer OVIL10 dusuka wuzydaercs B 0O0IIe00pa30BaTEIbHOM IIHKIIE
OCHOBHOI1 00pa3oBaTeIbHON MPOTrpaMMbl CPEHEr0 NMPoPecCUOHANBHOTO 00pa3oBaHus (anee —
OIT CIIO) no mpoeccun 43.01.09 ITorap, konauTep Ha 6a3¢ OCHOBHOTO 00IIETO 0OPa30BaHHUS C
MOJIYYeHUEM CPEIHETO 00IIero oOpa3oBaHMUsl.
Ha u3yuenne npenmera OVYIIL.10 ®usuka no npodeccun 43.01.09 Ilomap, koHaUTEp
OTBOJUTCS 66 4aCOB Ha TPETbEM KypCe B COOTBETCTBUU C YUEOHBIM IJIAHOM.
B mporpamme TeopeTHUEeCKHE CBEICHUS JOMOHSIOTCS TPAKTUYSCKUMHU 3aHATHSIMU B
COOTBETCTBUH C y4EOHBIM TUIAHOM.
OcHnoenbimu yenamu nzydenus GU3NKy B o01ieM 00pa3oBaHUU SBISIOTCS:
e @dopMHpOBaHWE HHTEpECa M CTPEMIICHHS OOYYaIOMIMXCS K HAYYHOMY H3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX WHTEIIEKTYaTIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e PasBurme mpencTaBiIeHWH O HAYYHOM METOJE TIO3HAHUS U (OPMHPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSM;

e dopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa W3yYeHUs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTATbHBIX 3aKOHOB (DPU3UKH;

o  dopMupOBaHHE YMEHHI OOBSICHITD SIBICHUS C UCTIOIH30BAHUEM (PU3NIECKUX 3HAHUN

1 HAaYYHBIX JOKa3aTCIILCTB,



o  dopMupoBaHHE MPEACTABICHUHN O PO PU3UKU I PA3BUTUS JPYTUX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJIOTHH.

Hoctmxkenne 3TUX  1elell  o0ecrneynBaeTcss  pEUICHUEM  Cledyruux  3a0ay
B IIpoliecce U3Y4YeHUs Kypca (PU3HKU Ha ypOBHE CPEIHEro 00Iero oopa3oBaHus:

v TlpuoOpercHHe CHCTEMBI 3HAHUM 00 OOMMX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKJIKOYAash  MEXaHWKY,  MOJIEKYJSpPHYIO  (HU3HKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY M JIIEMEHTHI aCTPOPU3UKH;

v/ DopMHUpOBaHHE YMEHHWH MPHUMEHSTh TEOPETHYCCKUE 3HAHUS Uik OObACHCHUS
(bu3nyecKux SBJICHUW B TPUPOJAE U S TNPUHATUS NPAKTHUECKUX pELICHHM
B [TIOBCE/IHEBHOM JKU3HH,

v" OcBoeHHE CIOCOOOB pEIeHHs PA3INYHbIX 33]1a4 C SIBHO 3a/JIaHHON (PU3HMUECKOi
MOJIENIBIO, 33/1a4, TOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE co37aHue (pu3muecKon
MOJIEeTIH, aJICKBaTHOM YCIOBUSAM 3a/1a4H;

v TlonuManue GpU3NIECKUX OCHOB W TPHHIMIIOB AEHCTBHS TEXHHYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO CPELy;

v/ OBjajiecHHE METOJaMH  CaMOCTOSITEIHOTO —IUIAHUPOBAHUS W MIPOBEICHUS
(GU3NYEeCKUX OKCIIEPHUMEHTOB, aHalM3a M HHTEPIpeTaluu  HWHGOpMAIHH,
oTpezeNieHus! JOCTOBEPHOCTHU MOJIYUEHHOTO Pe3ylbTara;

v' Co3jmaHue yCIIOBUM /I Pa3BUTUS YMEHHHM IPOEKTHO-MCCIIEI0BATEIbCKOMM,
TBOPYECKOH AESITEIBHOCTH.

OO0mas xapakrepucTuKa yueOHOro npeamera:

B cootBercTBUU ¢ ®T'OC COO (usuka sBAseTCs 0053aTENbHBIM TPEIMETOM Ha TAaHHOM YPOBHE
oOpa3zoBanus. Hacrosimeil mporpaMmoil mo ¢usuke mnpeaycMaTpuBaeTcs H3ydeHHE y4eOHOro
npeamera «®Du3mka» B paMKax TpPeThEro Kypca. 3a BpeMsi OOydYeHHs OCBAaWBAIOTCS TEMBI,
OXBaTBIBAIOIIME OCHOBHBIE (hu3mdeckue mporecchl u spieHus. ChopmynupoBanHoe Bo OPI'OC
COO TtpeboBaHME «yMEHHE OINEPUPOBATH IMOHATUSMHU: ONpEIENCHHE, CBOMICTBO, MPU3HAK,
paBHOCUIIbHBIE (OPMYITUPOBKH, yMeHHE (HOPMYITUPOBATH OOpPATHOE U MPOTHBOIOIOKHOE
YTBEPXKICHHUE, MPUBOANTH MPUMEPHI U KOHTPIPUMEPHI, HCIIOIH30BaTh METOJI MaTeMaTHICCKOM
WHAYKIIMA ~ TpU pEeIIeHUH 3a]ad, OIEHHWBATh JIOTHYECKYIO IPABHIIBHOCTh PACCYKIACHUI
OTHOCHTCSI KO BCEM TeMaM, a ((OPMUPOBAHHE JIOTUYECKUX YMEHMH pacmpesenseTcss Ha ypoBHE
CpeaHero oomniero 0opa3oBaHusl.

I[lnanupyembie pe3ybTaThl OCBOEHHSI NMPOrpaMMbl Mo (U3NKEe HAa YPOBHE CpeIHero

001ero ooOpazoBaHus.



OcBoenue yuyeObHOro mpeamera «Du3nka» Ha ypOBHE CpEIHEro OOIIero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECHEUYUTh  JOCTHXKCHHE  CJIEIYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS y4ueOHOro npeaMera «Duzukar
JIOJKHBl ~ OTpa)kKaTh TOTOBHOCTh M CHOCOOHOCTh  OOY4YaroOImIUXCS  PYKOBOJCTBOBAThHCS
c(OPMUPOBAHHON BHYTPCHHEW MO3UIUEH ITUYHOCTH, CUCTEMOW IICHHOCTHBIX OPHCHTAIIUH,
NO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIMX TPAJAWIUOHHBIM IIEHHOCTSAM
POCCUICKOro 00IIeCTBa, PACIIUPEHUE KU3HEHHOTO OMbITA U ONbITA JEATEIBHOCTH B IpoIliecce
peain3alyi OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIBHOMN JAE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) epasricoanckozo éocnumanus:

JI1chopMHpPOBAaHHOCTh  TPaXJAHCKOW TO3MLIUU  OOy4aromerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€HA POCCUHCKOro OOIIeCTBa;

JI2npunstue TpaIULIMOHHBIX 00I1eUeTI0BEYECKUX T'YMaHUCTHYECKUX
U IEMOKPATHYECKUX [IEHHOCTEH;

JI3roToBHOCTH BECTH COBMECTHYIO JIETEIBHOCTh B HHTEPECaX IrPaKIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B IIKOJE U JETCKO-FOHOIIECKUX OpraHU3aIusX;

Jl4dymenune B3aMMOJCHCTBOBATh C CONUAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHH
¢ uX QYHKIIUSAMU ¥ Ha3HAUYCHUEM;

JISroToBHOCTH K T'yMaHUTapHON U BOJOHTEPCKON JESTENbHOCTH;

2) nampuomuueckozo 60cnumManuA:

JI6chopMHpPOBAaHHOCTD POCCUICKOM I'pakTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA,;

JI711eHHOCTHOE OTHOIIIEHUE K IrOCY/1apCTBEHHBIM CHMBOJIAM, JOCTUKEHHUSIM POCCHHCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) OyX06HO-HPABCMEEHHO20 80CRUMAHUSA:

JI8chopmMHpoBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBE/ICHUS;

JI9cnocoOHOCTB OLIEHUBATh CUTYaIUIO u MPUHUMATH OCO3HAHHBIE
pelleHHs,  OpPUEHTUPYSACh  HAa  MOpAJIbHO-HPABCTBEHHbIE =~ HOPMbI M IIEHHOCTH,
B TOM YHCJIE B JACSITEIBHOCTH YUYEHOTO;

JI10oco3Hanue TMYHOTrO BKJIa/1a B OCTPOCHUE YCTOHYUBOTO OyyIIero;

4) scmemuuecko2o 60CRUMAHUA:

JI11lscreTnyeckoe OTHOUIEHHE K MHpPY, BKJIIOYas SCTETHKY HAay4YHOTO TBOpPYECTBA,
npucyuiero Gpu3nyeckon HayKe;

5) mpyooeozo éocnumanusa:



JI12uHTepec K pa3nmuuHbIM  cepam  TPOQPECCHOHAIBHOW  JIESTEIBHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (PU3MKONW M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynyiieit mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

JI13roToBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3HKHU
Ha MPOTSHKEHUU BCel )KU3HU;

6) 9Kon02uuecko20 6ocnumanusn:

JI14chopMupoOBaHHOCTH SKOJIOTMYECKON KYIbTYPHI, OCO3HAHHE TTIOOAIBHOTO XapaKTepa
9KOJIOTHYECKUX MPooIIem;

JI15nnanupoBaHue W OCYIIECTBIEHHWE JIEWCTBHM B OKpY)KAlOIIEH cpeie Ha OCHOBE
3HaHUS LENEH YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA;

Pacimpenue omnbiTa JESTENBHOCTH HKOJIOTMYECKOM HAIpPaBIEHHOCTH HA OCHOBE
UMEIOLINXCA 3HAHUMN 10 (pusmKe;

7) yennocmu HayuHO20 NOZHAHUSA:

JI16chopMupOBaHHOCT MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

JI170co3Hanue 1EHHOCTH HAy4yHOW NEesATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUYECHUS
(bU3UKN OCYIIECTBISATh MPOEKTHYIO U UCCIEAOBATEIbCKYIO NIEATEIbHOCTh MHIUBUIYaIbHO U B
rpyIre.

B npomecce AOCTMXKEHMSI JIMYHOCTHBIX  pE3YJIbTaTOB  OCBOECHMSI  IIPOrpPaMMBI
no ¢u3MKe IJIs YPOBHSI CpeJHEro olIiero oOpa3oBaHUs Y OOY4YarOIIMXCS COBEPIICHCTBYETCS
IMOYUOHANLHBLI UHMELIEeKM, TTPEToNaralomuil copMupOBaHHOCTD:

JI18camoco3Hanus, BKJIIOYAIOMIETO CIIOCOOHOCTh IMOHHMMAaTh CBOE 3MOIMOHAIBEHOE
COCTOSTHUE, BHJETh HaIlpaBJICHUS pPAa3BUTHS COOCTBEHHON SMOIMOHANBHON cdepbl, ObITh
yBEpEHHBIM B ce0e;

JI19camoperynupoBaHusi,  BKJIIOYAIOIIETO  CaMOKOHTPOJIb, YMEHHE  INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBAaTHCS K SMOIMOHAIbHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

JI20BHyTpeHHEel MOTHBAIMM, BKIIOYAIOIIEH CTpeMJICHHE K JIOCTHXKEHUIO LeNn
U yCIeXy, ONTUMHU3M, MHUIIUATUBHOCTh, YMEHUE JIEWCTBOBATh, HCXO/ U3 CBOMX BO3MOXKHOCTEM;

JI21omnaTtun, BKIIIOYAIOMIEH CIIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHHE
OPYTUX, YYHUTBIBaTh €ro TMpH OCYIIECTBICHUHM OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHIO
U COIEPEKNBAHUIO;

JI22counanbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHHS

C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBISATH UHTEPEC U pa3peliaTb KOHQIUKTHI.



MertanpeameTHble pe3ylbTaThl OCBOCHUS MPOTpaMMbl CPETHEro 00Iero oopa3oBaHUS
JIOJKHBI OTpaXaTh:

OBnazicHuE YHUBEPCATbHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) bazoevie nozuueckue oelicmeus:

Y¥YAlcamocToaTenbHo GOpMYyIUPOBaTh U aKTyaIU3UPOBaTh MpoOIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

YY2onupeneniaty 1enu JAEATENBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JOCTH>KECHHS;

YVY/A3BbIABIATh 3aKOHOMEPHOCTH W MPOTHBOPEYUS B PacCMaTpPUBAEMbIX (U3UYECKUX
SIBJIICHUSIX;

YVYd4pazpabareiBaTh IUIAaH pEHICHUS MTPOOJIeMBI ¢ Yy4ETOM aHalM3a HWMEIONIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

YVY/5BHOCUTh KOPPEKTUBHI B JESATENBHOCTb, OIICHHBATh COOTBETCTBUE PE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUN JESATEbHOCTH;

YY16K0OpAMHUPOBATh W BHINOJIHATH PabOTy B YCIOBUSX PEATBbHOTO, BHUPTYaIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

Y'Y A 7pazBuBaTh KpeaTUBHOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6azoevle uccnedosameibCKue 0elucmeu:

YVY/8BinaneTh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYCBBIMUA TIOHATUSIMH M METOIAMH
buznyecKoil HayKu;

YVY/A9Bnanethr HaBbIKAMU Y4eOHO-HCCIEIOBATENBCKOW M TPOEKTHON AesITeNThHOCTU
B 005aCTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB
pelieHus 3a1a4 pU3NYECKOro COIep KaHUs, IPUMEHEHHUIO Pa3IMYHbIX METOJOB TIO3HAHMUS;

YYA10Bnagerp  BuAaMH  JCSITENBHOCTHM 1O  TOJYYEHHIO  HOBOTO  3HAHMS,
€ro MHTepIpeTalu, NpeodpazoBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYAIUAX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

YYA11BbIaBAAT NPUUMHHO-CIEACTBEHHbIE CBA3M U aKTyalM3UpOBaTh  3aj4auyy,
BBIJIBUTaTh THUIOTE3y €€ pEeIIeHUs, HaXOOUTh apryMEHThl MJid JI0Ka3aTelbCTBAa CBOUX
YTBEPKJICHU, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PELICHUS;

YVY12ananu3upoBarh MOTyYSHHBIE B XO/€ PEIICHHS 3a/1a4d PEe3yIbTAThl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

YYAl13craButh u QopMynaHpoBaTh COOCTBEHHBIE 3a7aud B 00Opa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHUCIIE TIPH U3YYCHHUH (DU3UKU;

YVYA14naBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



YV15ymerp nepeHOCHTh 3HaHMS 10 (GU3WMKE B  MPAKTUUYECKYI0  00JacTh
KU3ZHEJEATEIHOCTH;

YYA16ymeTs nHTErpupoBaTh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

YYJ17Bb1ABUraTh HOBBIE MJIEH, IIPEUIAraTh OPUTMHAIIBHBIE MOAXO0/Ibl U PEIICHUS;

YYA18craBuTh npoOiieMsl U 3a/1a4H, AOIYCKAOLINE albTePHATUBHBIC PEIICHUS.

3) paboma c ungpopmavueii:

YYA19Bnaners HaBbIKAMH TOJIY4YEeHUsT HWHPOpPMALUU (U3NYECKOTO COACPIKAHUS
U3 HCTOYHHMKOB  pa3HbIX THUIIOB, CAMOCTOSTEIBHO  OCYLIECTBJIATh IIOUCK, AaHAJM3,
CHCTEMaTHU3alMI0 U UHTEPIPETALMIO HH(POPMALIUK Pa3IMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

YYA20o1eHnBaTh JOCTOBEPHOCTH HHPOPMALIUY;

YY21lucnons30BaTh CpencTBa MHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
B PELIEHUU KOTHUTHBHBIX, KOMMYHMKATHBHBIX M OpPraHM3allMOHHBIX 3a7lay C COOJIOACHUEM
TpeOOBaHUIN IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PecypcocOepekeH sl, IPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

YYJ21co3naBath TEKCTHl (PU3UUECKOTO CONEPKAHHS B PA3IMYHBIX (opMarax ¢ ydeTom
Ha3HaueHUs MHPOpPMALUMU U LEJIEBOM ayauTOpuu, BBIOMpas ONTUMAIBHYIO  (GOpMY
IIPEJICTaBICHUS U BU3YyaIU3aL1u.

OBnazeHne yHUBEpCaIIbHBIMU KOMMYHUKATUBHBIMU JIE€HCTBUSAMU:

1) obwenue:

YY220cymiecTBiasaTh 00LIEHNE Ha ypOKax (PU3UKU U BO BHE-YPOUHOH 1A TEIbHOCTH;

YY123pacno3HaBaTh NpeINOChUIKA KOH(MIUKTHBIX CUTYAIMH U CMAT4aTh KOH(DIUKTHI;

YVY24pa3BépHyTOo W JIOTUYHO U3JIAaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coemecmuan 0eamenvbHOCMb:

YY/J25n0oHMMaTe M MCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHOH W WMHIUBHyaIbHON
paboThI;

YY/126Bb10upath TEMaTHKy W METOABI COBMECTHBIX JEHCTBHIA € y4€TOM OOIMIHMX
WHTEPECOB, U BOBMOXHOCTEHN KaXK10T0 4JI€Ha KOJUIEKTHUBA;

YYA27upuHuMaTh  LEIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BHIBATH U
KOOPJMHHUPOBATh JAECUCTBUS MO €€ JOCTHUIKEHHIO: COCTaBJIATh IUIaH JACHCTBUI, paclpeaeisiTh
POJIU C Y4ETOM MHEHHUH YyYaCTHUKOB, 00CYXAaTh PE3yJIbTaThl COBMECTHON pabOTHI;

YY]J12801ieHUBaTh Kaue€CTBO CBOETO BKJIAJAa M Ka)X/IOTO YYaCTHMKA KOMAaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

YYA29npennaraT HOBBIE TIPOCKTBHI, OIICHUBATh HWJCH C IIO3WUIMH HOBH3HBI,

OpPUTrHHaJIbHOCTH, HpaKTI/IquKOﬁ 3HAYNMOCTH,



YY300cymiecTBasaTh MO3UTUBHOE CTPATEINYECKOE MOBEACHUE B PA3IMUHBIX CUTYAIMSIX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazieHne yHUBEPCATBHBIMH PETYISTUBHBIMH JCHCTBUSMU:

1) camoopzanuzayusn:

YY31lcaMoCTOSTENbHO OCYIIECTBIIATh I03HABATENbHYIO JEATEIBHOCTh B 001acTH
(U3UKU ¥ aCTPOHOMUH, BBISBIISTH MPOOJIEMBI, CTABUTH M (DOPMYITUPOBATh COOCTBEHHBIC 3a1a4H;

YYA32caMoCTOSTENBHO COCTABIATH IJIaH PEUICHUs PACUETHBIX M Ka4eCTBEHHBIX 3ajad,
IUIaH BBIIOJHEHUS NPAKTHYECKOW pPabOThl C y4ETOM MMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U IIPEAIIOYTEHUM;

YY /133 1aBaTh OLICHKY HOBBIM CHTYaIlUsAM;

YYA34pacuupats paMKy y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEAIOYTCHUN;

YVY/A35aenate OCO3HAaHHBIM  BBIOOp, apryMEHTHpOBaTh ero, Opatb Ha cels
OTBETCTBEHHOCTD 32 PELICHUE;

YYA360neanBats NpuoOPETEHHBIN OMBIT;

YYA37criocobcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUH B 00NaCTH (HU3UKH,
HOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBII YPOBEHb.

2) camokonmponw:

YVY/138naBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCUTH KOPPEKTHBBI B JI€SATEIHHOCTH,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

YY/39BnaseTs HaBbIKAMH TO3HABATEIbHON pedeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JeMCTBUI M MBICTUTEIBHBIX IPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM;

YYA40ucnons3oBath NpUEMBI peduieKCHU UTsl OLIEHKHA CHUTYyallid, BbIOOpa BEPHOTO
pelieHus;

YYJ4lymers oOLEHMBATh PHUCKM M CBOEBPEMEHHO MPUHMMATh pEUIeHHs 10 HX
CHIDKEHUIO;

YVY42npuHauMaTe MOTHBBI W apryMEHTHl JIpYTMX TIpH aHajiu3e pe3yJabTaToB
JeSITEIbHOCTH.

3) npunamue ceda u opyux:

YY43npuaumMath ce0si, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

YVY44npunumatb MOTHUBbI M apryMEHThl JpYrUX TMpU aHaJu3e pe3yJbTaToB
JeSITEIbHOCTH;

YY145npu3HaBath CBOE MPAaBO U MPABO JIPYTUX HA OLUIHOKH.

[IpenmeTHble pe3yabTaThl OCBOCHHUS MporpamMmbl no ¢usuke. B mpouecce u3ydyeHus

Kypca pu3uku 0a30BOro ypoBHsl y4aluMicsi HAy4YUTCs:



J€MOHCTPUPOBATh Ha MpPUMEpaxX pojib U MECTO (PU3MKU B ()OPMHPOBAHUU COBPEMEHHOU
Hay4YHOU KAapTUHBI MHPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU U TEXHOJIOTHM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YUUTBIBaTh TI'PAHUIBI NIPUMEHEHHUsS H3Y4YEHHBIX (DU3MUECKHX MOJEel: MarepuanbHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPLOE TENO, WICATbHBIN Ia3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA IEKTPUYECKUHN 3apsi]l IIPU pELICHUU
buznyecKuX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SIBIEHUS (MPOLECCH) M OOBSCHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUU CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE WaJeHue Tel,
JIBUKCHHE 10 OKPYKHOCTH, WHEpLHs, B3amMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Tell NpU HarpeBaHUU
(oxJa’KJIeHnH ), TEIJIOBOE paBHOBECHUE, UCIIApEHNE, KOHACH AV, TUIaBIeHNUe, KpUCTAJUIN3aLus,
KUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIINICHNWE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTpU3ALMS Tell,
B3alMOJCICTBHE 3aps10B;

OIMCBIBATh MEXAHUYECKOE JIBUKEHME, UCTONb3ys (pU3HuecKue BEIMUYMHBL: KOOpAUHATA,
IIyTh, IEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJA, UMITYJIbC Tejaa, KWHETHYeCKas
SHEprusi, NOTEHLMAIbHAs SHEPIUs, MeXaHUueckas padoTa, MeXaHMYecKas MOIIHOCTh; MpuU
ONHCAaHUM TPABWJIBHO TPAKTOBaTb (U3UYECKUN CMBICH MCIOJB3YEMbIX BEIMYUH, MX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJINYUHAMU;

ONUCHIBATh H3YYEHHBIC TEIUIOBbIE CBOMCTBA TeJl M TEIJIOBBIE SBJICHMS, HCIOJIb3Ys
¢u3nyeckue BENWYMHBL: JIaBJICHHWE Ta3za, TeMIleparypa, CpelHss KHUHeTHYecKas SHEeprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, Kod(Q(UIMEHT IMOJIE3HOro JIEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONUCAHUM MPABUIILHO TPAKTOBATh PU3NUYECKUII CMBICI UCIIOJIb3YyEMbIX BETUYHH,
uxX OOO3HAYEHMsS U E€IUHMIBI, HAXOIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

OIHCHIBAaTh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPHUUECKHE SBIICHUS
(mpotiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHHUIIBL

yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEIUUMHY C APYTUMHU BETUUYUHAMU;



aHATM3UPOBATh (PU3UUYECKHE TPOLECCHl W SIBJICHUS, UCIOIB3Ys (PU3MUECKHE 3aKOHBI H
MPUHLMUIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON PHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, IPUHIIUI CYNEPHO3ULIMN CUJI, IPUHIUII
paBHOMPABUS UHEPIIUATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEH KHUHETUYECKOW HSHEPruU TEIJIOBOIO JIBUKEHUS
MOJIEKYJI C a0COJIOTHOW TEeMIIepaTypoid, TMEepPBHI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3inyaTrh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHNE U YCIOBUS (TPaHMIIBI, 00JIaCTH) MPUMEHUMOCTH,

OOBSCHITHL OCHOBHBIC TPUHIMIIBI JEHCTBHS MaIlWH, NPHOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3Iu4aTh YCIOBUS UX OE30MMACHOTO MCIIOIH30BAaHUS B IIOBCEIHEBHOW KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCICOBAHUIO (DU3MYECKHX SBICHUA U MPOIIECCOB
C UCIOJIb30BaHHMEM TPSMBIX, U KOCBEHHBIX HW3MEpEHU#, Mpu HTOM (HOPMYIUPOBATH
npobiieMy/3ajauy W TUNOTE3y  y4eOHOro  JIKCIHEpPUMEHTa,  coOupaTh  YCTaHOBKY
U3 MPEJI0KEHHOTO 000PYA0BaHHUS, IPOBOJAHUTD OTBIT U (OPMYITUPOBATEH BHIBO/IBI;

OCYHIECTBJISITh  MpsSMBIE W KOCBEHHbIE  U3MEpeHUs]  (U3MYECKUX  BEIUYHH,
IPU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS M HCIIOJIb30BaTh W3BECTHBIC METOJIbBI
OIICHKH TMOTPEIIHOCTEH U3MEPEHUN;

WCCIICIOBATh 3aBHCHMOCTH MEXNYy (M3MYESCKHMMH BEIMYUHAMH C HCIOJIb30BAHUEM
OPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIUI] U TpadUKOB, JelIaTh BBHIBOJbI
10 pe3yJbTaTaM UCCIEI0BaHUS;

coOmro/1aTh TpaBmiia O€30MacHOTO TPyJa MPU TPOBEICHUM HCCIIEIOBAaHUM B paMKax
y4eOHOTO  DKCIIEPUMEHTa, Y4YeOHO-UCCIEAOBATEILCKOH M TPOEKTHOM  JESATEIHHOCTH
C UCTOJIh30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ta0OPATOPHOTO O0OPYIOBAHUS;

pemiate pacy€THBIE 3aJa4d C SBHO 3a/JaHHON (DU3MYECKONH MOMAENbI0, HCIONb3YS
(du3nYecKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4ll BBIOUPATh (PU3HUECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYUHBI M (OPMYJIBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOyYEHHOTO 3HAYeHUS (PU3NUECKON BETHUNHBI,

penaTh KaueCTBEHHbIC 3a/1aud: BBICTPAWMBATH JIOTMUYECKU HEMPOTHUBOPEUUBYIO LIETIOUYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

WCIIONB30BaTh TMPU pEIIeHWH YUeOHBIX 3a7a4 COBPEMEHHbIE HWH(OpPMaIMOHHBIE
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIUU W TPEICTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU

aHAJIM3UPOBATH MOJIydaeMyro HH(OpMaLNIO;



NPUBOJUTL MpPHUMEPHl BKJIaJa POCCHUMCKUX M 3apyOCKHBIX  YUYEHBIX-(U3HUKOB
B pa3BUTHE HAyKH, OOBSCHEHHWE MPOIIECCOB OKPYXAIOIIETO MHpA, B DPa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BAaTh  TEOpPETHYECKHE 3HaHMS 10 (U3MKEe B IOBCEJHEBHOW  KU3HU
Uit obecriedeHusi 0e30MacHOCTU IPpU 00pallleHUu! ¢ MPUOOpPaMH U TEXHUUECKUMHU yCTPOHCTBaMH,
JUISL COXPAHEHHUsI 37I0POBbs M COOJIOIEHUS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpPYKaloIIeH
cpene;

paboTaTh B TpyINIE C BBIIOJHEHUEM Pa3IMYHBIX COIMAJIBHBIX pPOJEH, IUIAaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO pAaCHpelessaTh O0SN3aHHOCTU W IUIAHUPOBATH JEATENBHOCTH B
HECTAaHAAPTHBIX CUTYallUAX, aJCeKBATHO OLEHHBATH BKJAJ KaXIOTO W3 yYAaCTHUKOB TPYIIBI B
pelIeHHe paccMaTpUBaeMOi IPOOIIEMBI.

JEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHHl, B MPAKTHUECKOI
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UIECKON KapTHHBI MUPA;

VYUTHIBATh TPAHUIBI TMPUMEHCHHS HW3YYCHHBIX (DU3MUECKUX MOJCICH: TOYCUHBIH
JNIEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelIeHnd GU3MYECKUX 3a7ay;

pacrio3HaBaTh (U3MYECKUE SBICHUS (TPOLECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JEHCTBUS TOKAa, B3aHMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAs
WHAYKIHS, JCHCTBME MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE PacTIpOCTPaHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iupakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeToBOE AaBIeHNE, BOSHUKHOBEHHE TMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIMCHIBATh M3YYECHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUYECKUE, MAaTHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOIMMOCTD Pa3IMYHBIX CPEI) M AIIEKTPOMArHUTHBIC SBICHHS (TIPOIECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: DIEKTPUUYECKHM 3apsi, cuja TOKa, DSJIEKTpUYECKOoe
HarpsKeHUe, 3JeKTPUUYECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, WHIYKIHS MarHUTHOTO IO, cwia Amnepa, cwia JIopeHIa, WHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOT0 M MAarHUTHOTO TIOJEW, TMEepPHOA W 4YacToTa KoyieOaHWi B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
Kosie0aHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMBIX BEIHYMH, WX O00O3HAUCHWS W EIHHUIIBI,

yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;



OIMCHIBATh WM3YYEHHbIC KBAaHTOBBIC SBJICHUS W TIPOIECCHl, HCHONB3YS (usndeckue
BEJIMYMHBI: CKOPOCTh BJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETa, DHEPIHUs
U uUMOynbc (OTOHA, MEPUOJ IMOJypacraja, SHEPrusl CBA3M AaTOMHBIX s1ep, NMPHU ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (M3MYECKUH CMBICI HCIOIB3YyEMbIX BEIMYHH, WX OOO3HAYCHUS U
SIMHHIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE ITaHHYIO (DPU3MUYECKYIO BEIWYHMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITUYHHBI;

aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl W SBICHUSA, UCHOJB3ysd (PU3MUECKHE 3aKOHBI H
npuHOMOBE:  3akoH OMa, 3aKOHBI IOCIEJOBATEIbHOTO W  IApaUICIBHOTO  COCTMHEHHS
NPOBOAHUKOB, 3akoH Jkoyms—JIeHma, 3akOH SIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
NPSAMOJIMHEHHOTO PACIPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMSI HUMITYJIbCa, 3aKOH COXPAaHEHMs OSJIEKTPHYECKOTO 3apsija, 3aKOH COXpPaHECHUS
MacCOBOTO 4YHCIA, MOCTYNaThl bopa, 3aKOH paJMOaKTUBHOTO pacmlajga, HpUd 3TOM pas3linyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONPEAESATh HANpaBICHHE BEKTOpAa WHAYKIMA MAarHUTHOTO IIOJS IPOBOJHUKA
C TOKOM, criIbl AMriepa u cuiibl Jlopenna;

CTPOMUTH U OMHUCHIBATh U300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCIEIOBAHUIO (M3WYECKUX SBICHHA M MPOIECCOB
C WUCIOJNB30BaHUEM TNPSAMBIX, M KOCBEHHBIX HM3MEPEHHUIl: npu 3TOM (QOPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh ~ MPSIMBIE W KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJMYHH,
IOpU 3TOM BBIOMpATh ONTHUMAJbHBIA CIOCOO M3MEPEHMsI M HCIOJIb30BaTh W3BECTHBIE METOIbI
OLIEHKHU MOTPEIIHOCTEN U3MEpPEHHIA;

WCCIIEIOBAaTh 3aBUCUMOCTH  (U3WYECKUX BEIMYMH C HCIOJIB30BAaHUEM TPSMBIX
U3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJbTATHI IOIY4ECHHON
3aBUCUMOCTH (PU3MYECKMX BEIWYMH B BHJE Tabaul W rpaduKoB, JAenaTh BBIBOABI 10
pe3ysbTaTaM UCCIIE0BaHuUS;

coOmmoaTh mpaBmiia OE30MAaCHOTO Tpyla MpPH TMPOBEIACHWW HCCIEAOBAHWHA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIENOBATEILCKOW M TMPOEKTHOW JEATENIEHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1a00paTopHOro 000pyI10BaHHUS;

pemaTh pacy€THbIE 3aJauyd C SBHO 33JaHHOM (PU3MYECKOM MOMAEbI0, HCIONb3YS

¢buznyeckue 3aKOHblI M MPUHLIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3UUECKYIO



MOJIeJIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PAcUYEThl U OLIEHUBATH PEAIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3MUeCKON BEIMUHHBI,

pelaTh KauyecTBEHHBIEC 3aJlauM: BBICTPAMBaTh JIOTMYECKH HENPOTHUBOPEUMBYIO LIEMIOUYKY
paccyKIeHUI ¢ ONIOPO HAa N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;

UCIOJb30BAaTh IPU PpEIIEHUH YUEOHBIX 3aJady COBPEMEHHbIE HH(OPMaIMOHHBIE
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4yeOHOH u
HAYYHO-TIOMYJIIPHOW HMH(OpMAIMK, MOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATh NPUHLUIBI JEHCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

NPUBOAUTH TPUMEPHI  BKJIAJa POCCUHCKUX U  3apyOCKHBIX  YUYEHBIX-(DU3UKOB
B pPa3BUTHE HAayKH, B OOBSCHEHUE IPOLECCOB OKPYXKAIOIIEr0 MHpa, B Pa3sBUTHUE TEXHUKU
U TEXHOJIOTHUH;

UCTOJB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (QHU3MKE B IOBCETHEBHOM JKU3HU
JUist obecrieyeHust 0€30I1acCHOCTU IPU 00pallleHNH ¢ MpUOopamMu U TEXHUUECKUMHU yCTPOHCTBaMU,
JUIL COXPAHEHHUs 37J0POBbsl M COOJIOJIEHUS] HOPM 3KOJIOTMYECKOIO MOBEIEHUS B OKpY’Karolien
cpere;

paboTaTe B TpymIme C BBIIOJIHEHHWEM pPa3IMYHBIX COLUHUAIBHBIX POJICH, TIAaHHPOBATH
paboTy TrpyHIbl, palMOHAIBHO paclpeAesaTh OOA3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJAJ Ka)JOrO0 W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

B nmpouecce ocBoenusi mpeamera OVYILL1I0 @usuka y 00ydaromiuxcsi
HeJleHANpaBjJeHHO (JOPMHUPYIOTCS YHHBepPCaJbHbIe Y4eOHbIe 1eliCTBHS, KOTOPbIE B
CBOI0 o4Yepeab 00eCeYMBAKT MPEEMCTBEHHOCTh (DOPMHUPOBaHMS OOIMIMX KOMIIETCHIIUH

®I'OC CIIO no npodeccuu 43.01.09 Ilosap, koHIUTED

Buabl yHuBepcaabHBIX Y4eOHBIX Koasl | HaumenoBanue OK (B
nercTBHil OK coorBeTcTBUU ¢ PI'OC CIIO no
P1OoC COO cnenuaabHocT 43.01.09 «IloBap,

KOHAUTEP».

[To3naBarenbHble yHUBepcanbHble yueOHble | OK 01. | BeiOupaTh criocoObl pemeHus 3a1ad

neiictus (popmupoBaHue cOOCTBEHHOMN npodeccuoHaNbHOM e TeIbHOCTH

00pa3oBaTeNbHON CTPATETHUH, CO3HATEIBHOE MPUMEHUTETHHO K Pa3IMUHbIM

dhopmupoBanre 00pa30BaTEIHLHOTO 3aMMpPoca, KOHTEKCTaM.

BJIAJICHUE HABBIKAMHU IOJIyYEHUS OK 02. | OcyuiecTBisATh OUCK, AaHATU3 U

UH(pOpMAIIHN) MHTEpIIpEeTaINI0 HHPOPMAIIHH,
HEOOXO0AMMOM JJ1s1 BBITIOJTHEHUS 3a7a4
npodeccuoHaNbHOM NeSTENbHOCTH.




OK 06. | IIposBasATH rpaskJaHCKO-
MATPUOTHIECKYIO MTO3UITUIO,
JICMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHUE HA OCHOBE TPAAMIIMOHHBIX
0011I€Y€eIIOBEYECKHX LIEHHOCTEH, B TOM
YHCIIE C YIETOM TapMOHH3AIHH
MEKHAIIMOHAIBHBIX U
MEXKPEIUTHO3HBIX OTHOIICHUH,
PUMEHSTH CTAaHIAPThI
AHTHKOPPYIITHOHHOTO TIOBEICHUS

KoMMyHHKaTUBHBIE YHUBEPCAIbHbBIC OK 04. | PaboTaTh B KOJUIEKTHBE U KOMaH/IE,
y4ueOHbIe ACHCTBUS (KOJUICKTUBHAS U 3¢ PEeKTUBHO B3aUMOICHCTBOBATH C
WH/IMBUYAJIbHAS 1€ATEIBHOCTD JIJIs KOJIJIETaMH, PYKOBOJICTBOM,
pelieHus yueOHbIX, T03HABATENIbHbIX, KJIMEHTaMH.

HCCIIEA0BATEIBCKUX, IPOEKTHBIX, OK 05. | OcyuiecTBiATh YCTHYIO U
npodeccroHaNbHbIX 33a4) MUCbMEHHYI0O KOMMYHHKAIUIO HA

roCyJ1IapCTBEHHOM sA3bIke Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH
COLMAIIBHOTO U KYJIbTYPHOTO
KOHTEKCTA.

OK 09. | Ucnonbs3zoBaTs HHGOPMAITUOHHBIE
TEXHOJIOTHH B MPOPECCHOHATBHON

JeSITETIbHOCTH.
PerynsTuBHble yHUBEpCalbHbIE YUeOHbIE OK 03. | [InanupoBath U peaau30BbIBaTh
JeiicTBus (Lienenoiaranue, IIaHupOBaHKe, cOOCTBEHHOE MTPO(HECCUOHATILHOE U
PYKOBOJICTBO, KOHTPOJIb, KOPPEKLIUS, JMYHOCTHOE Pa3BUTHE

HOCTPOCHUE UHIUBUAYATbHON
00pa3oBaTeNIbHON TPACKTOPHH)

Me:xXnpeamMeTHbIE CBS3H.

N3zyuenne kypca (puznku 6a30BOr0 YpOBHS OCYIIECTBIISIETCS ¢ YUETOM COJEpIKATEIbHBIX
MEXIMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHUH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: penieHUE CHUCTEMbl ypaBHEHUW, JWHEHHas QyHKIMA, Mapadoia,
runepboa, ux rpadMKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLUHUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannyeckoe JABMKEHUE B KUBOU mpupone, nuddysus, ocMoc, TenI000MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B

JKUBOM IPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEW M Ta30B, JJIECKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALINS, FaJbBaHUKA.

l'eoepaghus: BNaXHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonocus: mpeodpa3zoBaHue JBWKEHUN C HCIIOIH30BAHMEM MEXAHH3MOB, YUET TPEHUS
B TEXHUKE, MOJIIMITHUKU, WCIIOJIH30BAHUE 3aKOHA COXPAHEHHUs HUMITYJIbCa B TEXHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHIUIIMOHEDP, TEXHOJOTHH MOJYYEHHSI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHUCIIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

B  uyenax noozomoexku obyuawwguxca K 0yoywieii npogheccuoHabHOU
deamenvHocmu npu uzyuenuu yueonozo npeomema OYII. 10 Qu3zuxka 3aknadvieaemcs
ocnoea 0aa popmuposanua IIK ¢ pamkax peanusayuu OII CIIO no npogheccuu
43.01.09 IHosap, konoumep.

2. OFbEM YUEBHOTI'O ITPEJIMETA U BUJIbl YYEFHOM PABOTBHI

Bup yueOHoii padoThl O0bem B yacax

O0beM 00pa3oBaTeIbHOM NPOrpaMMBbl Y4eOHOI0 peaMeTa 66

OcHoOBHOE co/lep:KaHue

BT. Y.:
TEOpeTUYEeCKoe 00yUeHue 40
nabopaTopHbIe/TIPAKTHUECKHUE 3aHIATUS 18

HpO(l)eCCl/IOHaJ'leO OPUECHTHPOBAHHOE€ COACPKAaHUE

BT. 4..
TEOpETUIECKOoe 00yueHue 12
nabopaTopHbIe/IPAKTHUECKHUE 3aHIATUS 2

IIpomexyTouynas arrecTanus Ju@.3a4éT (6cemectp)




3. COAEP KAHUE U TEMATUYECKOE IINTAHUPOBAHUE YYEBHOTI'O IPEIMETA OIIIL.02 ®PU3UKA

No DJIEKTPOHH
Copneprxanue yueOHOTO 3aHATHUSA Kon BIC
Ob6beMm
HanMeHOBALe Marepuana u GopMbl 5 Kon o6pazoBarensHOrO oOpasoBarenbH | (LTUGPOBHIC)
OpraHu3aIu pe3yibTara oro oOpa3oBaTte
PA3ACIOB 1 TeM JEATEeIIbHOCTH Hacax OOIT/PIoC COO pe3yJibTaTta JIbHBIC
o0yJaromuxcs dI'OC CIIO pecypcsl
BxoaHo# KOHTPOJIB 1-2 2 JI4,J112,J113J117,J121,J122, OK2.0KH4, bubmnoreka
YVI1L,VVI21,22, VY25 VV][28, .
VVII30,VVI32, OK3,0K®6 hittps:/www
YVI33,VV]I36,VV][40,VV][45 .urait.ru
Paznen 1 Hay4ynbiit meTon 2
MO3HAHUS PUPObI
Tema 1.1 DKCIEPUMEHT U TEOpHs B 3-4 2 JI1,J15,716,J112J)113,J116,7120, OK2.0KH4, bubnuoreka
DKCIIEPUMEHT, mporiecce Mo3HaHUs VVI3,VVIS8,VVII4, VY16, VYIS VVIIY, OK6,0K9 https://www
HaO0II0ICHUE, npupossl. Habmonenue u YVI22,¥YViu24,YVI30,YYI31YYI34VV]45, .urait.ru
M3MepeHne IKCIIEPUMEHT B (DU3HKE.
buznuecknux CrniocoObl n3MepeHus
BCJIMYMH. (U3HYECKUX BEIIMYMH.
ITorpemnoctu u3MepeHui
(U3NYECKUX BEJIINYMH.
Ponb 1 MecTo husuku B
(dbopMUpOBaHUH
COBPEMEHHOM HAYyYHOU
KapTUHBI MUPA, B
MIPAKTUYECKOU
JeSTeTbHOCTH
moaei.(ITOC)
Paznen 2 Mouaekyasipuasi pusuka u 18
TePMOIMHAMMKA.
Tema 2.1. Ocuosnble nonoxenus MKT, 5-6 2 JI1,J15,J16,J112J113,J116,7120, OK2.0K4, bubanoreka
OcHOBHBIE BpoynoBckoe nBmkeHue. YVI3,VVIS8,YVII4, VY16, VYIS VVIIY, OK®6,0K9 https://www
TIOJIOYKCHHSI Macca 1 pasmeper Monexyst YVI22,YV24,YVI30,VV31VV]34VV]I45, .urait.ru




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBAHME Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3zoBare
Pa3ICIOB HTeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
MOJIEKYJIIPHO- (atomoB). Konnuectso
KUHETUYECKOU BemiecTBa. IlocTossnaas
TEOPHUH. ABorazpo.
Tema 2.2 TennoBoe paBHOBECHE. 7-8 2 JI1,J15,716,J112)113,J116,/120, OK2.0KH4, bubnuoreka
TemmoBoe Temmeparypa u crioco0bI e€ VVA3VVIAS, VY14, YV16, VYIS VVII9, OK6,0K9 https://www
paBHOBECHE. n3Mmepenus. [lkamna YVi22,Vyvi24,YVi30,VV/31VV][34VV]45, urait.ru
Temmnepartypa. temmieparyp Lleabcus.
Monenb ueanbHOro rasa B
MOJICKYJISIPHO-
KHUHETUYECKOU TeOpHH.
AOcomoTHas TemIrepaTrypa
(mkana TemmepaTyp
KenbBuna).
Tema 2.3 VYpasuenune MeneneeBa— 9-10 2 JI1,J15,716,J112)113,J116,J120, OK2.0K4, Bbubnuoreka
["a30BBIC 3aKOHEI. Koarneiipona. I'a3oBbie YVA3VVIAS, VY14, VV][16, VYIS VV]I9, OK6,0K9 https://www
OcHOBHOE ypaBHeHHe | 3aKOHbI. CBsi3b MEHKITY YVvia22,yyvi24,yVi30,VVi31VVi[34VV]i45, urait.ru
MOJIEKYISPHO- JIABJICHUEM U CpEJHEN
KMHETHYECKOH Teopuy | KMHETHUECKOH SHEepruei
rasa. [OCTYNATEIbHOT0 TEMIOBOrO
ABHUKCHUA MOJICKYJT
UJICATBHOTO Ta3a
Ipaxmuuecxoe 3anamue 11-12 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnuoreka
«OcHO8bL MONEKYNAPHOU YVALYYI21,22,VVI25,VVI28,VV30,VV]32, | 3,0K9 https://www
Qusuxu. Pazmepol monexyn. YVI33,YV36,YVVI40,YV/45 urait.ru
Temnepamypan.
Tema 2.4 Haceimennsiii nap. 13-14 2 JI1,J15,716,J112]113,J116,/120, OK2.0K4, Bubnuoreka
Bzaumnsie 3aBHCHMOCTH JaBIICHUS VVA3VVIS, VY14, YVI16, VYIS VYV, OK6,0K9 https://www
MpeBpalieHus HACBIIIEHHOTO Mapa OT YViR2,yyvia24,Yyi30,VVAa31VYV]34VV]I45, .urait.ru

JKUJAKOCTEH U Ta30B.

TCMIICPATYPbI KUIICHUA.




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBAHME Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3oBaTte
Pa3ICIOB HTeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcst dI'OC CIIO pecypchl
TBépable Tena Kpurtnueckas temneparypa.
BrnaxnocTs Bo3ayxa.
Kpucramnmueckue tena.
Amopdurbie Tena. Buabl
nedopmaruii TBEPABIX TEIL.
MexaHuueckue cBOMCTBa
TBEPABIX TEII.
[lmactuaHOCTH U
xpynkocts. (IIOC)
Ipaxmuueckoe 3ansamue 15-16 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnuoreka
«Pewenue 3a0ay no meme. VVALYYVI21,22, VY25, VVI28,VV30,VV]32, | 3,0K9 https://www
«B3aummbie npeepaujenus YVI33,VV]36,YVI40,VV/45 urait.ru
JHcuoKocmelti, 2a3o8 u
meepovix meny. (IIOC)
Tema 2.5. BHyTpeHHss sHEprus. 17-18 2 J11,J15,J16,J112J113,J116,J120, OK2.0K4, bubnuotexa
Buytpennss sHeprus, | Pabora B TepMOAHHAMHEKE. VVA3VVIS, VY14, YV16, VYIS VYV, OK6,0K9 https://www
paborta B KonndecTBo TEMIOTHI. YViR22,VVi24,YV30,VV/31YVV][34YVV]45, urait.ru
TEPMOJUHAMUKE. [TepBblii 3aK0H

TennoBele ABUTATEIN

TEPMOJIMHAMUKHU.
[IpumeHeHue nepBoro
3aKOHA TEPMOJIUHAMUKH K
Pa3IMYHBIM ITPOIIECCAM.
HeoOpatumocTs nporieccos
B npupoje. [IpuHumn
JIENCTBUS TEIIOBBIX
neurateneit. Koaddunuent
MOJIE3HOIO JIEHCTBUSA




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBaHIe Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3zoBare
PA3ICIIOB M TeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
(KII[) TemioBbix
IBUTaTesei. 3HaUeHHEe
TETUIOBBIX JIBUTATENCH.
TennoBsie ABUTATENN U
OXpaHa OKpyKarouien
cpenbl. (ITOC)
Ipaxmuueckoe 3ansamue 19-20 2 JI4,J112,J113J117,J121,J122, OKI1,0K2,0K | bubnuoreka
«Pewenue 3a0au no meme: YVIALYYVI21,22, VY25 VY28, VVI30,VV][32, | 3,0K9 https://www
«OcHosbi YVI33,VVI36,YVI40,VV][45 urait.ru
MepmMoOOUHAMUKUY.
Kontponbnas padora Ne 1 21-22 2 JI4,J112,J113J117,J121,J122, OKI1,0K2,0K | bubnunoreka
«OCHOBBI YVALYYI21,22,VVI25,VVI28,VV30,VV][32, | 3,0K9 https://www
TEPMOAUHAMUKI. YVII33,VVII36,VV40,VV][45 urait.ru
Paznen 3. OcHoBBI 12
3JIEKTPOTMHAMMKH.

Tema 3.1. 3apsiKeHHbIE Teja. 3aKOH 23-24 2 JI1,J15,716,J112)113,J116,7120, OK2.0K4, Bbubnuoreka
DeKTpUIECKUi Kynona. HanpsikeHHOCTH VVI3,VVI8,VVII4, VY16, VYIS VVIIY, OK6,0K9 https://www
3apsaa U AJIEKTPUYECKOTO MOJIA. YViR2,yyvia24,Yyi30,VVia31YV][34YVV]I45, urait.ru

3JIEMEHTAPHBIE [Torenuman
YaCTHUIIBI. ANEKTPOCTATUYECKOTO MO
DNEKTPUYECKOe TOJIe. | U Pa3HOCTh OTCHITUAIOB.
[TorennuansHas CBsi3b MeXKITY
JHEPTHUs HaIPSHDKEHHOCTHEO
3apsHKEHHOTO TeNa. | DJIEKTPOCTATUYECKOTO TMOJIS
Y Pa3HOCTHIO ITOTCHIIMAJIOB.
Ilpakmuueckoe 3anamue 25-26 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnuoreka
«3axon Kynona. VVALYYVI21,22, VY25 VVI28,VV30,VV]32, | 3,0K9 https://www
Hanpsiorcénnocme. YVII33,YV]I36,YV V40,V V][45 urait.ru




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBaHIe Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3zoBare
PA3ICIIOB M TeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
Tomenyuan. Paznocmo
NOMEHYUANIO8)Y.
Tewma 3.2. 3akon Oma 1 ydacTka 27-28 2 J11,J15,J16,J112J113,J116,J120, OK2.0OKH4, bubnmoreka
3akon Oma ais neru. CONpoTHBIICHUE. YVI3,VVIS,VVII4,YVV]16, VYIS VVII9, OK®6,0K9 https://www
y4acTKa Ienu. 3aK0H | DIEKTPUUYECKHUE TETH. YVi22,VVi24,YV30,VV/31VV][34YV]I45, urait.ru
Owma 17151 moJTHOU [TocnenoBarenbHOE U
e napajuIeIbHOEC COCTMHECHNE
MPOBOAHUKOB. M3mMepenue
CWJIBI TOKA U HATIPSDKEHUSL.
PaGota u moutHOCTH
MMOCTOSTHHOTO TOKA.
DNEeKTPOABUKYIIAsl CUTIA.
(I100)
Tema 3.3. DnekTpuyeckas 29-30 2 JI1,J15,716,J112)113,J116,J120, OK2.0K4, Bbubnuoreka
DIEKTPUUECKUI TOK B | MPOBOJAUMOCTD Pa3THUHBIX VVI3,VVI8,VVII4, VY16, VYIS VVIIY, OK6,0K9 https://www
pa3IMYHBIX Cpelax. | BELIECTB. 3aBUCUMOCTh YViR2,yyvia24,YVi30,VVia31YV][34YVV]I45, urait.ru
COINIPOTHBIICHUS
MIPOBOJHHKA OT
TEeMIIEpaTypshl. . 3aKOH
ANEKTPOIIH3A.
HecamocTosiTenbHbIN 1
CaMOCTOSITEJIbHBIN
pa3psabl. PaznuyuHbie TUITBI
CaMOCTOSITENTLHOTO paspsiaa
1 UX TEXHHYECKOE
npumenenue. (IIOC)
Ilpaxmuueckoe 3ansamue 31-32 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnuoreka
«3axonvt Omay. YVIALYYI21,22, VY25 VY28, VV30,VV][32, | 3,0K9 https://www




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBAHME Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3oBaTte
Pa3ICIOB HTeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
YVII33,YV36,YV40,VV/45 urait.ru
Konrtponsnas padora Ne 2. 33-34 2 JI4,J112,J113J117,J121,J122, OKI1,0K2,0K | bubaunoreka
«3aKOHBI IOCTOSIHHOI'O YVIL,YVI21,22, VY25 VVI28,VVI30,YV/32, | 3,0K9 https://www
TOKa». YVII33,VV][36,YV][40,YV][45 Aurait.ru
Pasznea 4. MaraurHoe moJie. 4
DJIeKTPOMarHUTHasi
WHIYKIHS.
Tema 4.2. JleficTBE€ MarHUTHOTO 35-36 2 J11,J15,J16,J112J113,J116,J120, OK2.0K4, bubnuorexa
Cuna Amnepa. Cuna | mosisi Ha ABMKYIIUHCS YVI3,VVIAS, VY14, YVI16,YVVIIS VY19, OK6,0K9 https://www
Jlopenua. 3apsan. Cuna Amnepa. Cuna YVi22,VVi24,YV30,VV/31VV][34YV]I45, urait.ru
CaMonHAYKIHSI. Jlopennia. Hampasienue
WHIYKIIHOHHOTO TOKA.
IIpaBuiio Jlenna. 3akon
3JIEKTPOMATrHUTHOMN
uHAyKIuu. CaMOUHAYKIIHUS.
NHayKTHBHOCTE. DHEPTHUs
MarHMTHOTO TOJISI.
DNEeKTPOMArHUTHOE TIOJIE.
IIpakmuueckoe 3ansamue 37-38 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnmnoreka
«Cuna Amnepa. Cuna YVIALYYVI21,22, VY25 VY28, VV30,VV][32, | 3,0K9 https://www
Jlopenyay. YVII33,YV]36,YV V40,V V][45 Aurait.ru
Pa3nen S. Kosie0anusi u BOJIHBI. 8
Tema 5.1. CB00OOIHBIE U 39-40 2 JI1,J15,716,J112]113,J116,7120, OK2.0KH4, Bubnuoreka
Mexanudeckue BBIHY’)K/ICHHBIC KOJICOaHMSI. VVA3VVIS, VY14, YVI16, VYIS VYV, OK6,0K9 https://www
KojeOaHusl. [Tepuon xonebaHwmiA. YVia22,yyvi24,yVi30,YVi31VV][34VV][45, .urait.ru
OnektpoMarauTHeie | [lepeMeHHbIN
KoseOaHus ANEKTPUUYECKUH TOK.




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBAHME Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbTaTta oro oOpa3zoBare
Pa3ICIOB HTeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
AxTuBHOE, EMKOCTHOC U
WHIYKTUBHOE
COIPOTHBIICHUE.
Tema 5.2. Pe3onaHc B asieKTprUUeCcKOit 41-42 2 JI1,J15,716,J112)113,J116,/120, OK2.0KH4, bubnuoreka
[TpousBocTBO, nenu. ['enepatop Ha VVA3VVIAS, VY14, YV16, VYIS VVII9, OK6,0K9 https://www
nepegaya u TPaH3UCTOPE. YVi22,Vyvi24,YVi30,VV/31VV][34VV]45, urait.ru
UCIIOJIb30BaHUE ABTOKOJICOAHUSI.
3IIEKTPUYECKOU I'enepupoBanue
JHEPTHUH. ANEKTPUUYCCKON SHEPTHH.
Tpauchopmartopsl.
[IpousBoacTBo 1
UCIOJIb30BaHNE
JIEKTPUYECKON SJHEPTUH.
[lepenaya 31eKTPOIHEPTHH.
OddexTuBHOE
UCIOJIb30BaHUE
anekrposneprun. (IOC)

Tema 5.3. Pacnpoctpanenue 43-44 2 JI1,J15,716,J112]113,J116,7120, OK2.0KH4, bubnuoreka
BoHOBEIE sSIBIIEHUS. | MEXAHUYECKHMX BOJIH. VVA3VVIS, VY14, YV16, VYIS VYV, OK6,0K9 https://www
OnekTpoMarHuTHas | J{nvHa U CKOPOCTh BOJIHBI. YViR2,yyvia24,¥Yyi30,VVia31VYV34YVV]45, urait.ru

BOJIHA. VYpaBHenue Oeryuei

Paguonoxarms. BOJIHBI. 3BYKOBBIE BOJIHBI.
[ImoTHOCTH MOTOKA
ANEKTPOMArHUTHOTO
u3nyyenus. Mzo0perenue
paguo A.C. IlonoBbIM.
Ilpaxmuueckoe 3ansamue 45-46 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnuoreka
«Konebarnus u eonvi. YVALYVI21,22,VVI25 VVI28, VY30,V V][32, | 3,0K9 https://www




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBAHME Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3zoBare
Pa3ICIOB HTeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
Onpeoenenue amniumyost, YVI33,VVI36,YVI40,VV]45 urait.ru
nepuooa, 4acmomsi no
epaghuxy Konedanuily.
Paznen 6. Onruka. 8
Tema 6.1. JIunza. [TocTpoenue 47-48 2 JI1,J15,716,J112)113,J116,7120, OK2.0KH4, bubnuoreka
Jlunsel. CBETOBBIC | M300paKCHUH B JIMH3E. YVA3VVIS, VY14, YV16,VVII8 VYV, OK6,0K9 https://www
BOJIHBI. dopmyiia TOHKOH JIUH3BL. YVi22,Vyvi24,YVi30,VV/31VV][34YV]45, urait.ru
YBenuueHue JIuH3bI.
Hucnepceus,
uHTEephEpeHIHS,
IuQpakius cBera.
Tema 6.2. CriexTp U CTeKTpasibHbIC 49-50 2 J11,J15,J16,J112J113,J116,J120, OK2.0K4, bubnuoreka
Crnextp u anmapatel. CrieKTpaabHbIN YVA3,VVIS8, VY14, VV][16,VVII8 VVII9, OK6,0K9 https://www
CIIEKTpaJIbHbIE ananu3. Mudpakpacuoe u YVIiR22,yyvi24, VY30, VVI31VV]34VV]45, urait.ru
arrmaparsl. yIbTPapUOIETOBOE
N3nydyenus. H3JIy4YEHHUE.
PentrenoBckue my4mu.
(I100)
Ipaxmuuecxoe 3anamue 51-52 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnuoreka
«3axonvl ompadsicenust u VVALYYVI21,22, VY25 VY28, VY30,V V32, | 3,0K9 https://www
npelomieHus ceema. YVI33,VV]36,YVI40,VYV/45 .urait.ru
Ilocmpoenue
U300pasicenull 8 TUH3AXY.
[ToBTropenue. KontponapHas 53-54 2 JI4,J112,J113J117,J121,J122, OK1,0OK2,0K | bubnuoreka
pabota Ne 3 o Teme YVALYYI21,22, VY25 VY28, VVI30,VV][32, | 3,0K9 https://www
«JIMH3BD). YVII33,VV][36,VV][40,VV][45 Aurait.ru
Pa3nen 7. KBantoBas ¢pusuka. 6




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBaHIe Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbrara oro oOpa3oBaTte
PA3ICIIOB M TeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
AToMmHas pu3HKA.
Du3uKa AaTOMHOr0 Apa.
Tema 7.1. . Teopus poroaddexra. 55-56 2 J11,J15,J16,J112J113,J116,J120, OK2.0K4, bubmmotexa
dotorpdexr. Tunbl GoTOIIEMEHTOB. YVI3,VVAS, VY14, YVI16,YVIIS VY19, OK6,0K9 https://www
Jlazeprl. OtkpbiTue | KBaHTOBBIE TOCTYIATHI YVIiR22,yyvi24, VY30, VVI31VV]34VV]I45, urait.ru
pamumoakTuBHOCTU. | Bopa. BeiHyKaeHHOE
U3Iy4YeHue ceera. Aibda-,
Oera-, raMMa- U3ITyUYCHUSI.
Tema 7.2. PamnoakTuBHBIC 57-58 2 J11,J15,J16,J112J113,J116,J120, OK2.0OKH4, bubnmoreka
[Tepuon MpeBpanieHus. 3aKOH YVI3,VVIAS, VY14, YVI16,YVVIIS VY19, OK6,0K9 https://www
noJrypacnaja. PaINOAKTUBHOIO pacmaja. YVi22,VVi24,YV30,VV/[31VV][34YV]I45, urait.ru
H3oTomsl. [lepuon monypacnana.
N3otonel. Mx nony4yenue u
MIPUMEHEHHUE.
buonornueckoe neictere
pPaOaKTUBHBIX
n3nydeHuil. OTKpbITHE
HEUTpOHA.
Tema 7.3. CrtpoeHre aTOMHOTO sijipa. 59-60 2 J11,J15,J16,J112J113,J116,J120, OK2.0OK4, bubnmroreka
SnepHbie CUIBIL. SnepHbie cuibl. DHEPrUs YVI3,VVIS,VVII4, VY16, VYIS VY9, OK®6,0K9 https://www
SAnepHbIi peakTop. | CBS3M aTOMHBIX SIZEP. YV22,VVi24,YV30,VV/31VV][34YV]I45, urait.ru
SnepHbIe peakiiuu.
Jenenue sinep ypana.
Paznen 8. OcHOBBI aCTPOHOMUH 6
Tema 8.1 AcCTpoHOMHUS KaK HayKa. 61-62 2 J11,J15,J16,J112J113,J116,J120, OK2.0K4, bubnmnoreka
Uctopus pa3sutus | [IpakTHUeCKHE OCHOBBI VVA3VVIS, VY14, YV16, VYIS VYV, OK5,0K9 https://www
aACTPOHOMUHU. actpoHomuu. [lpupona ten YViR2,yyvi24, Y V30, VVI31VYV][34YV]I45, urait.ru




No DIJIEKTPOHH
Coxepxanre yaeOHOTO 3aHATHS Kon BIC
O6beMm
HanMeHOBaHIe Marepuana u GopMbl s Kon o6pazoBarenbHOTrO oOpasoBarenbH | (LTUGPOBBIC)
OpraHu3aIuu pe3ynbTaTta oro oOpa3zoBare
PA3ICIIOB M TeM JEATEeIIbHOCTH Hacax OOIT/PIocC Coo pe3yJibTaTta JIbHBIC
o0yJaromuxcs @I'OC CIIO pecypcsl
Conneunas cuctema | COJIHEUHON CUCTEMBI.
Cucrema 3emisa-Jlyna.
[InaneTs! 3¢MHOM TPYIIIBL.
IInaners! ruranTel. Marblie
tena COMHEYHOU CUCTEMBI
Tema 8.2 dusuyeckas npupoa 63-64 2 JI1,J15,716,J112)113,J116,7120, OK2.0K4, Bubianoreka
CrpoeHue u 3BE3. 3BE3IHBIE CUCTEMBL. YVA3VVIS, VY14, YV16, VYIS VYV, OK5,0K9 https://www
SBOJIIOINSA BCEJIEHHON | OBOIIOLUS TAJIaKTHK U YVI22,¥YViu24,YVI30,YYI31YYI34VV]45, .urait.ru
3Be31. JKu3Hb U pasyMm BO
Bcenennoit. [lepcnekTuBsl
pa3BHUTHS ACTPOHOMHH U
KOCMOHABTHKH.
IIpakmuueckoe 3ansamue 65-66 2 JI4,J112,J113J117,J121,J122, OK1,0K2,0K | bubnmnoreka
«Cnymuuxu nianem. YVIALYYVI21,22, VY25 VVI28,VVI30,VV][32, | 3,0K9 https://www
Manvie mena Conneynoti YVII33,VVII36,YVV40,VV][45 urait.ru

cucmemasl).
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4. YCJI0OBUA PEAJIMBAIIUU ITPOI'PAMMBI YYEBHOT' O IIPE/IMETA

TpeGoBaHus K MUHUMAJIbHOMY MaTEePHUAJIbHO-TEXHUYECKOMY O0ecredeHn o
Peanuzamus mporpamMmbl y4eOHOro mnpeamera TpeOyeT Haauuus ydeOHOro
KaOuHeTa MaTeMaTHKH.
O6opynoBanne yueOHOTO KaOUHETA:
— TI0CaJ0YHBIE MECTA MO KOJMIECTBY 00YUaIOMNXCS;
— pabouee MecTo TpernogaBaTes.
TexHuyeckue cpeacTBa 00yueHUs:
— KOMIBIOTEP C JIMIICH3UOHHBIM ITPOTPAMMHBIM 00ECIICYCHUEM;
— MYJIBTUMEIUATIPOCKTOP;
— TEJIEBU30D;
— BHUJEO03anucu (PUIBMOB, PE3EHTAIINH,
— HarJasgHbIe TOCOOUS (KOMIUIEKTHI yU4eOHBIX TA0JIHUII, TIJIAKaTOB,
MOPTPETHI BRIIAIOMUXCS (PU3UKOB U JP.)
— TECTHPYIOIIUE TIPOTPAMMBI;
— OubnuoTeuHbIit HOH.T

NudpopmanuonHoe odecredeHue 00y4eHust

OCHOBHBIC HCTOYHUKH
B. . AmutpueBa, «Puzukay yueonuk g HITO u CI1O
I'.5l. Msaxumes, b.b. byxoBues «®u3znka 10»
I'.4. Mskues, b.b. byxoBues «®usuka 11»,
T.. Tpopumona «CoopHuk 3aaau o ¢puzukey» 1 HI1O u CI1O
I1.P. PermkeBuu «COOpHUK 3a/1a4 IO (PU3UKE»,
T.C.®emeHko «ACTpOHOMHUS

ook wnE

Ilepeyens UHTEpHET-pPECYpPCOB:

1 Enunas koswtekims mupoBIX 006pa3oBaTeNbHBIX PeCypcoB. — Pesxum goctyma: http://school-
collection.edu.ru/catalog/pupil/?subject=30;
2.KM-mikona. — Pexxum goctyna: http://www.km-school.ru/;

3.01kpeiTas ¢pusnka. — Pexxum nocryna: http://www.physics.ru/courses/ op25part2/design/index.htm;
4 .Ilnardopma AKnacc — Pexxum noctyma: http:// www. yaklass.ru /;
5.Poccwiickas anekTpoHHas mkoia — Pexxum moctyna: http://www.resh.edu.ru/;
6.®usuka.ru. — Pexxumunocryna: hitp://www.fizika.ru;
7.OUIIN (BIIP 11 knacc) — Pexum goctyna: http:// www .fipi.ru /; DnexkTpoHHbIN yueOHUK — Pexxum
nocryma: http://www.physbook.ru/.
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