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Coaep:xaHue nporpaMmbl Kypca 1o Bei0opy
1. Mexanuka (14 q).

Pemrenune 3aa4 Ha onpeereHue XapakTEPUCTUK MEXAHUYECKOTO IBUKCHM S, IPUMEHEHUE
3akoHOB HbIOTOHA, HA MPUMEHEHHE 3aKOHOB COXPAaHEHUS UMITYJIbCA M SHEPTHH, (OPMYIIBI pabOTHI U
MOIIIHOCTH, JIEMEHTOB CTATUKU U TMIPOCTATUKHU.

2. Monekynsapras ¢uzuka (5 4).

Pemenue 3amay Ha mprUMEHEHUE Ta30BbIX 3aKOHOB, OCHOB TEPMOJIMHAMUKH, YPAaBHECHHUSI
TenaoBoro o6ansanca, ocioB MKT.

3. Dnexkrpoaunamuka(10 q).
Pemrenue 3a1au Ha B3auMoJIeliCTBHE 3apsiI0B, IPUMEHEHHE 3aKOHOB OMa JIsl y4acTKa LENu U
JUTSI TIOJTHOM 1IeTIH, Ha pUMEeHeHue PopMyT IEKTPOEMKOCTH KOHIEHCATOpa, Ha OMKMCAaHNe
K0JIe0aTEeIbHOTO ABM)KEHHU S, MATHUTHBIX SIBJICHUH U B3aUMOJICHCTBHIA.

4. Ontuka (2 v).

Pemenne 3a1a4 Ha NOCTpPOEHME X014 CBETOBBIX JIy4el, Ha ONHMCAHUE BOJHOBBIX IPOLIECCOB,
UX XapaKTEPUCTHK, OTIPEICIICHNE XapaKTEPUCTUK TTOITYIEHHOTO H300payKeHHS.

5. ®dusuka atoma u saapa(l q).

6. Pemenue u paz6op KMMos (2 4).



Ilnanupyembie pe3yIbTaThl 0CBOCHHS Kypca 0 BbIOOPY

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHS yuyeOHOro mnpenmera «Du3uKa» JTOHKHBI
OTpaXXaTb TOTOBHOCTh W  CIOCOOHOCTh  OOyYarolmMXCsl  PYKOBOJICTBOBATHCS
chOpPMHPOBAHHONH BHYTPCHHEW TMO3UWIMEH JIMYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpHEHTAITNH, MO3UTUBHBIX BHYTPEHHUX yOeXKIeHNH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCUHCKOI0 00IIeCTBa, paclIMpEeHUEe KU3ZHEHHOTO OMbITa
U ONbITa JCSATENBHOCTH B TMPOILIECCE peaM3alliil  OCHOBHBIX  HaIlpaBJICHUMN
BOCIIUTATEIHLHOUN ESITEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ULIMU OOyYarolerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAaHUCTHUYECKHX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESATENbHOCTh B HWHTEpPEcax TIPakIaHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aHMOJIEVCTBOBATH C COLUAIIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIHUSIMHA ¥ HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKON UJIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M LEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIIOYas 3CTETUKY HAYyYHOTO TBOPYECTBA,
NpUCYLIEro (PU3NYECKON HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

HUHTEpEeC K pa3nudHbiM cepam mpodheCCUOHAIBHONW AESTEILHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (PUBUKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP OymyIeit
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKN Ha IPOTSHKCHUU BCEU JKU3HU;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

cOPMHPOBAHHOCTh  DKOJOTHYECKON  KYyJIbTYphbl, OCO3HaHHE TJ00aTHLHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeMm;



IJIAHUPOBAHUE M OCYILIECTBJICHHE JCHMCTBUU B OKPYXKAIOIIEH CPEAE HAa OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacIIMpPEHUE OMbITA ESITEIBHOCTH SKOJOTMYECKON HAIMpPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3NUECKON HAYKH,

OCO3HAaHUE LICHHOCTH HAay4YHOU JNESITEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUYCHHS
GU3MKKM  OCYIIECTBIATh  NPOEKTHYIO M  HUCCJEAOBATENbCKYIO  JICSITEIBHOCTD
WHIUBUYAJIBHO U B TPYyIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeliCTBUS
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOSATEILHO (POPMYJIUPOBATH M AKTyaJIM3UPOBATH MPOOIEMY, pacCMaTPHBATh
€€ BCECTOPOHHE;

OTIpENeNATh IENu JACATEIBbHOCTH, 3a7aBaTh IMapaMeTphl W KPUTEPUH WX
JOCTHKEHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B paccMaTpUBACMBIX (PU3NUYECKUX
SIBJICHUSIX

pa3pabaThiBaTh IUIAH PEIICHWs MTPOOJIEMBI C YyYETOM aHAIM3a HWMCIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHMBATH COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBATh W BBIMOIHATH PaObOTy B YCIOBHSAX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

BIAJCTh HAYYHOH TEPMHHOJOTHEH, KIIOUEBBIMHA TMOHATHAMH W METOJaMH
(bu3nYecKoil HayKH;

BJIAJICTh HABBIKAMHU Yy4EOHO-HCCIICIOBATEIIBCKON M IMPOCKTHON NESITEIHHOCTH B
oOnmactT (U3MKH, CHOCOOHOCTHIO UM TOTOBHOCTHIO K CaMOCTOSITEJIBHOMY ITOUCKY
METOJIOB pEIICHUs] 3a1ad (PU3MUECKOr0 COAEpNKAHUS, NPUMEHEHHIO Ppa3IMYHBIX
METO/IOB ITO3HAHMSI,

BJIAJCTh BHJAAMHM JEATCILHOCTH II0 TIOJYyYEHHWIO HOBOTO 3HAHUSA, €ro
WHTEPIpETaLUU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JINYHBIX YUYEOHBIX CUTYAIIUSX,
B TOM YHCJIE TIPHU CO3/IaHUU YIEOHBIX MMPOCKTOB B 00J1aCTH (DU3HKY;

BBISIBIIATh ~ TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaIM3UpOBaTh  3ajadgy,
BBIJIBUTATh THUIIOTE3Yy €€ PEIICHUs, HAaXOJIWUTh apryMEHTHI JUIS JOKa3aTelIbCTBA CBOMX
YTBEPKJICHHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh MOJTYUYEHHBIE B XOJI€ PEIICHHs 3aJa4d Pe3yJIbTaThl, KPUTHUYECCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX;



CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3amadyu B  00pa3oBaTebHOMN
NESATEeTLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,

yMETh TICPEHOCUTh 3HaHWUsA 1O (u3MKe B  MPAKTHYECKYI0  00JIacTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/IbI ¥ PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATHUBHBIC PEIICHISI.

Pa6ora ¢ undpopmanmeii:

BJIAJCTh HABBIKAMHM TOJNydeHHs] WHGOpMAIu (HU3UIECKOTO COACPKAHUSI W3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TIOUCK, aHAJM3,
CHUCTEMATH3allMI0 W WHTEPIPETaui0 WHPOPMAIMU pPAa3IMYHBIX BHUIAOB H (POpM
IIPEICTABIICHNUS,

OIICHHBATh JJOCTOBEPHOCTHh HMH(POPMAIIHH;

HCITOJIB30BaTh CPEACTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHHA B
pEIICHNM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHWU3AMOHHBIX 3a7a4 ¢
coOto/ieHneM TpeOOBaHWW  HIPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TPaBOBBIX U JTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO CONIEPKaHUS B PA3IUMYHBIX (hopMmaTax ¢ yd€Tom
Ha3HaueHUs WH(OpMAIMU W 1IeJIEBOM ayJIWTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPE/ICTABICHUS U BU3YyaJIU3AIUU.

KoMMmyHuUKaTHBHBIE YHHUBEPCAJIbHbIC yYeOHbIE 1eHCTBUS:

OCYIIECTBJIATH OOIIIEHNE HA YPOKax (U3UKHU U BO BHE-YPOUHOU ESITEIIbHOCTH;

pacIio3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTyaIluid U CMTYaTh KOH(MIUKTHI,

Pa3BEPHYTO W JIOTMYHO H3JaraTb CBOK TOYKY 3pEHUA C HCHOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

IMOHMMAaTh W WCIHOJb30BaTh IPEUMYIIECTBA KOMAHJIHOM W WHIAWBHUIYaJIbHON
paboTHI;

BBIOMpaTh TEMAaTHKy W METOAbl COBMECTHBIX JEHCTBUM ¢ y4ETOM OOImUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBHUS MO €€ JIOCTUKECHUIO: COCTAaBISITh IUIAH JICMCTBUM,
pacrpenensaTh pPojid ¢ Y4éTOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJAa U KaXJOr0 y4acTHHKA KOMaHJbl B OOIIUMN
pe3yJIbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE IPOEKTHI, OLEHWBATH MJIEM C TO3UIMH HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIUYHBIX CUTYyalUsIX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHUBHBIM.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JAcTH
(bU3UKY U aCTPOHOMUHU, BBISIBISATH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHbIE
3aJ1auu;

CaMOCTOATENIbHO COCTABJIATH IJIAH PEIICHHs] PAaCUETHBIX M KAaUE€CTBEHHBIX 3ajad,
IJIaH  BBIMOJIHEHHUS] TPAKTHYECKOW paboThl € Yy4€TOM HMMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHIM;

pacuupsTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX PEANOUYTCHUH;

JienaTh  OCO3HAHHBIM  BBHIOOp, AapryMEHTHUpOBaTh ero, Opatb Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OILICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoO0CTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IPYIUIIMU B 00JaCTH (U3HKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHTYallsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HAaBBIKAMHM IO3HABATEJIbHON peQIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX NMPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI PEQIIEKCUU JUIsl OIICHKHM CHUTyalldd, BbIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHHIO;

NpUHUMATh MOTHUBBI W apPryMEHTBhl JIPyrUX TMpU aHalM3e PpPe3yJbTaToOB
NesTEeIbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMAaTh MOTUBBI W apPryMEHTBhl JPYyrUX TMpU aHAIW3E€ PpPeE3yJIbTaTOB
NesATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B mporecce TOCTMXKEHHS] JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTrpaMMbl IO
bu3uke I YpOBHS  cpeaHero  oOmiero  oOpa3oBaHUsS Yy 0OYyYaroIIMXCs
COBEPILIECHCTBYETCS AMOLMOHAIIbHBIN MHTEIUIEKT, pEANOoJIararoIni
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BWJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM SMOLIMOHAIBHOU CQepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJUPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€  TMOBEJIEHUE, CIOCOOHOCTh  aAalTHPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMJIEHUE K JOCTHKEHUIO UEIU U
yCIexy, ONTHMH3M, HWHUIIMATUBHOCTb, YMEHUE JEHCTBOBaTh UCXOMSl M3 CBOUX
BO3MOKHOCTEH;



SMMATHM, BKIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE
JIPYTHUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUN OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIIEPEIKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTpauBaTh OTHOILEHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyuenust B 10 kj1acce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpPUMEpPax pPOJIb U MeCTO (PU3UKH B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHbl MHpPA, B PAa3BUTUM COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUM, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI MPUMEHEHMS] W3YYEHHBIX  (U3UUYECKUX  MOJEIICH:
MaTepuaibHas TOYKA, WHEpIMajbHAas cUCTeMa OTCY€Ta, abCOJIOTHO TBEPIOE TEJO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHUS Ta30B, XKUJIKOCTEW M TBEPABIX TEJN, TOUYCUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3NIecKux 3a1ay;

pacno3HaBaTh (pu3nyeckue sBIEHUSA (MPOIECCh) U OOBSACHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUXKECHHUE,
CBOOO/IHOE TaJICHUE TEJl, IBUKEHUE MO OKPYKHOCTH, MHEPIUS, B3AaUMOJCICTBUE TE,
nuddys3usi, OpOyHOBCKOE JIBIXKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEJ, U3MECHEHUE
o0béMa TeN Mpu HarpeBaHuu (OXJAXKICHHM), TEIIOBOE pPaBHOBECHE, HCIIapEHUE,
KOHJICHCAIUsl, IUJIABJICHWE, KPUCTAJUIM3AlMs, KHUIIEHUWE, BIAXHOCTh BO31yXa,
MOBBIIIIEHNE JIABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY
napamMeTpaMH COCTOSIHUSI ra3a B M30IPOLECcCax, JIEKTpU3alUs Tel, B3aUMOACICTBUE
3apsIi0B;

OMKCHIBATh MEXAHUYECKOE JBUKECHHUE, UCIOJIb3ys (U3UYECKHUE BEJIMYMHBI:
KOOpAMHATA, IMyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMITYJIbC
Tela, KUHETHYECKash DHEprus, NOTEHIMaJdbHasl DSHEPrus, MexaHuuyeckas paborta,
MEXaHMUYeCKasi MOIIHOCTD; MPU ONMUCAHUU MPABUJIBHO TPAKTOBaTh (DU3NUYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYUH, WX OOO3HAYeHUS ¢ EAUHUIIBI, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOILUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU BEJIMUYUHAMU;

OMKUCHIBATHh U3YUYEHHBIC TEIJIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SBJICHUS, UCIIOJIb3Ys
(dbu3nYecKre BEJIMUUHBL: JaBJICHUE Tra3a, TeMIepaTypa, CpeIHsIsI KHHETUYECKask DHEPTUsl
XA0TUYECKOTO JBIDKCHHUS MOJIEKYJ, CpPEIHEKBaJpaTUyHasi CKOPOCTbh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprusi, pabora ra3a, K0d(PQUIIMEHT MOJE3HOTO
JIEUCTBUS TEIJIOBOTO JBUTATEIIS; MPU OMHCAHWM MPABUIBHO TPAKTOBATHh (DU3UYECKUN
CMBICJI UCIIOJIb3YEMbIX BEJIMYMH, UX O0003HAYEHUS W €AUHUILIBI, HAXOAUTh (POPMYJIBI,
CBSI3bIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJTUUUHAM;

ONMUCHIBATh M3YYEHHbIC AJIEKTPUUECKUE CBOMCTBA BEHIECTBA U AJIEKTPUUYECKUE
ABJICHUS (TPOIIECCHI), HWCIONB3Ysl (U3MYECKUE BEIUUYMHBI: DJIECKTPUUYCCKUN 3apsi,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsI, MOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB; IPU



OMMHMCAHUH TPABUIBLHO TPAKTOBATHh (DU3UYECKUN CMBICI HCIOJIb3YEMbBIX BEJIWYWH, HX
0003HAaYEHUS U €IMHUIIBI; YKA3bIBaTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3UIECKYIO
BEJINYMHY C APYTUMHU BEJIMYNHAMU;

aHaNMM3UPOBaTh (U3UYECKUE TMPOIECChl M SBJICHUS, HUCHONB3Yyad (GU3HUECKUE
3aKOHBI U TMPUHLMUINBL: 3aKOH BcemupHoro Ttsrotenwus, |, Il u Il 3axonsr HeioToHa,
3aKOH COXPAHEHUs MEXAaHUYECKOW SHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHIIUI
CYyNEPHO3ULIUA CUJ, NPUHUUII PABHONPABUA HWHEPUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpellHEe KUHETHYECKOM JHEpruu TEIJIOBOTO JBMXKEHHS MOJIEKYJ C aOCOJIIOTHOM
TEeMIEpaTypol, MEepPBbIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHHS 3JIECKTPUUYECKOTO
3apsifa, 3akoH KyrnoHa, mpu 3TOM pasnuuaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €T
MaTEeMaTUYECKOEe BBIPAKEHUE U YCIIOBUA (TPaHUIIbI, 00JaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIIMIBI JACUCTBUS MAIllUMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inuaTh YCJIOBHUS HX OE€30MacHOTO HCIOJIb30BAaHUS B IMOBCEIHEBHOMN
KU3HU;

BBITIOTHSTH SKCIIEPUMEHTBI 10 UCCIEA0BaHUIO (PU3UYECKUX SIBICHUN U TTPOILIECCOB
C HCIIOJIb30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEpPEHUM, MpU 3TOM (POpMyIHpOBaATh
npoOiemy/3aady M TUNOTE3y Y4eOHOro HKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIO)KEHHOTO0 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (DOPMYITUPOBATH BBHIBO/IBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUs (DU3NUYECKUX BEIUYUH, IPU ATOM
BBIOMpPATh ONTUMAJBHBIM CIIOCOO HM3MEPEHUS U UCIOJIb30BaTh W3BECTHBIE METObI
OLICHKU MOTPEIHOCTEN U3MEPEHNUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKY (PU3NYECKUMH BEIMYMHAMU C UCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJTY4YEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJMYMH B BUJE TAOMUIl U TpaduUKOB, J€NaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS,

coOoaTh MpaBuiia OE30MaCHOT0 TpyJa IMPU TMPOBEJACHUU HCCICIOBAHUN B
pamMKax y4eOHOro SKCHEpUMEHTa, Y4YeOHO-HCCIEAOBATENIbCKOM W MPOEKTHOM
NEATEIbHOCTH C MCIOJb30BAHUEM M3MEPUTENIbHBIX YCTPOMCTB U JIa0OPaTOPHOIO
000opy1I0BaHUS;

pemiath pacuy€THbIE 3a7a4d C SIBHO 33JIaHHON (PU3NYECKON MOJEIbIO, UCTIOIB3YS
dbu3nYecKkue 3aKOHbI M TPUHIIMIBI, HA OCHOBE aHaliM3a YCJIOBHS 3aJaddl BBIOUpATh
(bU3MYECKYI0 MOJEIb, BBIACHATh (U3HMUECKUE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE
st €€ pelleHMs, TMPOBOJIUTH PAcy€Thl U OIEHHWBATh PEATBHOCTH MOJYYEHHOTO
3HauYeHUS (PU3NYECKON BEITUUUHBL;

pelmaTh KaueCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTMUYECKA HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCyXIEHU C OMOpOoM Ha HU3YYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sSBICHUS,

HCIIOJIB30BaTh MPHU PEIICHUH Y4YeOHBIX 3a7ad4 COBpEMEHHbIE MH(OpPMalMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHHMS, HUHTEPIPETANUN U MPEIACTABICHUS
y4eOHOW W HAYYHO-TIONMYJISIPHOW HMH(POpMAlMU, TMOJYYEHHOM U3  Pa3IMYHbIX
HMCTOYHUKOB, KPUTUUYECKHU aHATU3UPOBATH MOJy4aeMyt0 HHGOPMAIIUIO;



MPUBOJNUTHh TPUMEPHI BKJIAaJla POCCHHCKAX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW >KU3HU JIJIS
oOecrieueHnss OE30MACHOCTH TMpH OOpalleHuH ¢ [puOOpaMu U TEXHUUYECKHUMHU
YCTPOMCTBAMHM, JJIi COXPAaHEHHsI 30pPOBbS M COOJIIOJECHHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

paboTtatb B TpYINNE C BHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX  POJIEH,
IUIAaHUPOBATh  PabOTy TPYNIbl, pPAIMOHAIBLHO pacHpenensiarTb O0O0sS3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, AJACKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K koHiy oOyuenust B 11 ki1acce npeamMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

JEMOHCTPUPOBaTh Ha TMpUMEpax poiib W MecTo (GU3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHbI MHpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B TIPAKTUYECKOW JIESITEIbHOCTH JIOJEH, UEJIOCTHOCTh W €AUHCTBO
bu3MUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YUYCHHBIX (DU3UUYECKUX MOJENCH: TOUCUHBIN
AIEKTPUYECKUH 3apsil, JIyd CBETA, TOUECUHBI UCTOYHUK CBETA, siAEpPHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOIO s/Ipa NpU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (u3nUeckue sBIEHMs (TpoIecChl) U OOBSICHATH HUX HA OCHOBE
3aKOHOB DJJIGKTPOJAMHAMUKA M KBAHTOBOW (DU3UKU: DIEKTPUUYECKas MPOBOIAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aMMOJCHCTBHE
MarHuTOB, 3JIEKTPOMAarHuTHas: MHIYKUUs, JEHCTBUE MAarHUTHOTO MOJISl HA MPOBOJIHUK C
TOKOM M  JABWXKYIIMMCS 3apsj, DJEKTPOMarHUTHbIE KOJ€OaHHWSd W BOJIHBI,
NpSIMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPaKEHUE, NPEIOMIICHUE, UHTEeppepeHLus,
mudpakius W TOJSIpU3aIUsl CBETa, JUCIEPCUs CBETa, (OTOIIEKTpUUYECKUU dPdekT
(boToaddexT), cBeTOBOE IaBliCHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS] 1 UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

ONMKCHIBATh H3YYEHHBIE CBOWCTBA BElIECTBA (BJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKUE, IEKTPUUECKYIO NMPOBOJAUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMATHUTHBIE
sIBJIEHUS (TIPOLIECChI), UCTIONB3YS (PU3NYECKUE BEIMUYUHBI: SJCKTPUUECKUN 3apsij, cuila
TOKa, DJIEKTPUYECKOE HAaNpsHKEHHE, DJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIMAJIOB, JJIEKTPOABWKYIAsd Cuja, padoTa TOKA, MHAYKIHMS MAarHUTHOTO MO,
cuna Amrepa, cuia JlopeHua, HHIYKTUBHOCTh KaTyIIKH, SHEPTUsl AJIEKTPUUYECKOr0 U
MarHUTHOTO MOJIeH, MEPUO] U YacToTa KojeOaHui B KoyueOaTeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TMPOIIECCE TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHHM, (QOoKycHOe
paccTostHUE W ONTHYECKas cuja JIMH3bL, MPU ONHCAHUM NPABWIBHO TPAKTOBATh
(bu3MYECKU CMBICI UCIIOJIb3YEMbIX BEJIMUMH, X 0003HAYEHUSI U €AUHUIIbI, YKa3bIBATh
(dbopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIIMYUHAMU;

OMMKCHIBATh M3YUCHHBIC KBAHTOBBIE SIBJICHHS U MPOIECCHI, UCTIONB3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa,
HHEPrusd U UMNYJIbC (POTOHA, IEPUOJI MOTypacnaga, JHEPrusl CBsI3U aTOMHBIX SAep, PU



OMHMCAHUK TPABUIBLHO TPAKTOBATH (DM3MUYECKUN CMBICT HMCIOIB3YEMBIX BEIUYMH, WX
0003HAYEHHUS U E€JUHHIIBI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMU BEIMYMHAMHU, BBIYUCIATH 3HaUeHUE (DU3NUECKOIN BEITMUUHBI;

aHaNMM3UPOBaTh (U3UYECKUE TMPOIECChl M SBJICHUS, HUCHONB3Yyad (GU3HUECKUE
3aKOHBl M MPUHLHUIBL 3aKOH OMa, 3aKOHBI IOCJEA0BATEIBHOIO M IAPaLIEIbHOTO
COCOMHEHUS NPOBOJHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIUK, 3aKOH TMPAMOJIMHEHMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEOMIICHHSI CBETa, YpaBHEHUE DiHIITeHHa s PoTtorddexTa, 3aKoH
COXpAaHEHHMSI DSHEPIHMHM, 3aKOH COXPAaHEHUs MMITYJIbCa, 3aKOH COXPaHEHUsd
AIIEKTPUYECKOTO 3apsa, 3aKOH COXPAaHEHUSI MACCOBOIO YMCIIa, MOCTYIaThl bopa, 3aKkoH
paZiOaKTUBHOTO pacliaja, Mpu 3TOM paszinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) IPUMEHUMOCTH;

ONpENENATh HAIMPABJICHHE BEKTOPAa MHAYKIWHA MAarHUTHOTO MOJS MPOBOJHUKA C
TOKOM, CHJIbl AMrniepa u cuiibl Jlopenna;

CTPOUTH U OMNHUCHIBATh M300paKEHUE, CO3AaBAEMOE IUIOCKUM 3E€pKajOM, TOHKON
JINH30M;

BBINOJIHATH SKCIEPUMEHTBI 110 UCCIIEI0BAHUIO (PU3MUECKUX SIBJICHUN U MPOLIECCOB
C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX M3MEPEHHUH: MpU 3TOM (OopMyIUpoBaTh
npoOsieMy/3ajady U THUIOTE3Y Yy4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MPEI0KEHHOTO 000PYI0BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBJISTH MIPSIMBbIE U KOCBEHHBIE N3MEPEHUsT (PU3NYECKUX BETUUYUH, IIPU STOM
BBIOMpPATh ONTUMAJBHBIM CIIOCOO HM3MEPEHUS U UCIOJIb30BaTh W3BECTHBIE METObI
OLICHKU MMOTPEUIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI: MpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATh
MOJIYYCeHHOU 3aBUCUMOCTH (PU3WYECKUX BEIWYWH B BUC TaOMUIl U rpaduKoB, JeJIaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEA0BAHNUS;

coOoaTh MpaBuia 0€30MacHOTO TpyJa NpU TMPOBEICHUM HCCIEIOBaHUN B
pamMKax y4eOHOro SKCHEpHUMEHTa, Y4YEOHO-HCCIEAOBATENIbCKOM W MPOEKTHOM
NEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB U JIaDOPaTOPHOIO
000opy10BaHUS;

pelaTh pacu€THbIE 3aJaud C SBHO 3a/JlaHHOM (hHU3MUECKON MOJENBIO, UCTIONb3YS
(¢u3nYecKkue 3aKOHbl M NPHUHILMIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJayd BbIOMpATh
(GU3MYECKYI0 MOJIEIb, BBIACIATh (PU3HUECKUE BEIUYMHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIsl €€ peLIeHHs, NPOBOAUTH pacy€Tbl M OLEHUBATH PEAIBHOCTH IOJYYEHHOI'O
3HauYCHUS (PU3NYECKON BEITUINHBL;

pelmaTh KaueCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTHYECKUA HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHHM C OmMopoill Ha H3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzndeckue SBICHUS;

WCIIOJIB30BaTh TPU PEIICHWH YYE€OHBIX 3a/ad COBPEMEHHBIC MH(GOPMAIOHHBIE
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHHMS, HHTEPIPETANUU U MPEICTABICHUS
y4eOHOM W HAYYHO-TIOMYJSIPHOM HMHQOpMAlMU, TMOJIYYEHHOHM U3  Pa3IMYHbIX
MCTOYHHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;



OOBSCHATHh MPUHIUIIBI TCUCTBUS MAIWH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pa3iinyaTh yCIOBUA UX O€30MACHOT0 UCIOIb30BAHUS B IOBCEHEBHOMN KU3HMU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUpPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecricueHus: 0€30MaCHOCTH TIPU OOpaIlleHHMH C TPUOOpaMH W TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAaHEHHUS 370pOBbS M COOJIIOACHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOILIEH Cpee;

paboTaTh B Tpynmne C BHINOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYIbl, PAIMOHAIBHO paCIpENesiTb OO0S3aHHOCTH U
IJIAHUPOBATh JICSTEIBHOCTh B HECTAHAAPTHBIX CHUTyalMsX, aJ€KBAaTHO OILICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpUBAeMON MPOOIEMBI.



TemaTn4yeckoe IJIAHKPOBAHME

Ne Tewma Kou-Bo| Dunexrponnbie (mudpoBbie)
m\ 4yacoB | o0pa3oBaTe/ibHbIE PeCypChl
1. https://myschool.edu.ru/
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