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1. Ilnanupyembie pe3yabTaThl 0CBOEHHUS] YH€OHOT0 MpeaMeTa
OcBoenue ydeOHOro mpeamera «®Pu3MKa» HaA YPOBHE CpEIHEr0 OO0Iero oOpa3oBaHUS
(6a30BBII YPOBEHB) TOKHO OOECTIEYUTDH JOCTHXKEHUE CISAYIOIINX JTNYHOCTHBIX, METAIPEAMETHBIX
U TIPEJIMETHBIX 00Pa30BaTEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pE3yabTaThl OCBOCHUSA YydeOHOro mnpenmera «®Pu3HKa» JIOJDKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCs PYKOBOACTBOBAThCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JTNYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAILIM, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUIA,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM LIEHHOCTSIM POCCHIICKOro 00IIeCTBa, pacUIMpeHne >KU3HEHHOTO
OTIBITA U OIBITA JEATEIHHOCTH B MPOLIECCEe peau3alliii OCHOBHBIX HAINPABICHUN BOCIUTATEIHHON
NESITEIIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXIAHCKOM  MO3UIMU  OOydyaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OPUHIATHE TPAJUIMOHHBIX OOIEYEIIOBEYECKMX TYMAHUCTHUYECKUX U JIEMOKPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpecax TpaKJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICHCTBOBATH C COLUATBHBIMU MHCTUTYTAMU B COOTBETCTBUH C UX (YHKIUSIMU
Y Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NIAaTPHOTUYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCUHCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) IyX0OBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIIEHUBATh CUTYallMIO0 W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4)3¢TeTHYeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas ICTETHKY HAyYHOTO TBOPYECTBA, MPHCYILIETO
¢bu3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3InyHbIM cepam npodhecCHOHAIBHON esITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOW M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUI0 W caMOOOpa3oBaHUIO B 00JacTH (U3MKKA Ha
HPOTSKEHUH BCEH JKU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh  IKOJIOTMUECKOW KYJIbTYphl, OCO3HAHHE TJOOAJBHOIO Xapakrepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAaHUPOBAHKUE M OCYILECTBIIEHUE JCHCTBUI B OKpY’KaloOIIel cpejie Ha OCHOBE 3HAHUS Lieel
YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OMbITa JAEATEIHOCTH SKOJIOTMYECKON HAIlPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUU N0 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢du3nuecKoil HayKu;

OCO3HAHWE IIEHHOCTH HAYYHOH JeSITeIHbHOCTH, TOTOBHOCTh B TIpOIIECCe W3YUeHHs (U3HUKA
OCYILECTBIISATh POEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHUBHIYyaIbHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

caMoCTOSITeNIbHO (OPMYITUPOBATh U aKTyaJU3UpOBaTh MpobiieMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3palaThiBaTh IJIaH PEUICHUs MPOOJIEeMBbl ¢ YUETOM aHAIU3a UMEIOLINXCS MaTepPUATbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIbHOCTb, OLICHMBAaTh COOTBETCTBHE PE3YJIBTATOB LENSM,
OIICHUBATh PUCKHU MOCIEACTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBAaTh U BBIMNOJHATH pabOTy B YCIOBHSX pPEaTbHOr0, BUPTYAIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.
ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MEeTO1aMU (PU3MUYECKOI HAYKH;

BIIQJICTh HABBIKAMH Yy4€OHO-MCCIIEOBATEIILCKON W TPOEKTHOM JESITENIbHOCTH B 00JacTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IMOUCKY METOJOB pEUICHHs 3adad
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BHJIAMHU JI€ATEIIBHOCTA [0 IMOJYYEHHUIO HOBOIO 3HAHMS, €ro HHTEpIpEeTalui,
peoOpa3OBaHUIO U MIPUMEHECHUIO B PA3NIMYHBIX YUCOHBIX CHUTYAIUSIX, B TOM YHCIIE MPHU CO3JIaHUH
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh IPUYMHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIU3UPOBATh 3a7avy, BbIJIBUTATh TUIIOTE3Y
€€ pelleHys], HAXOUTh apryMEHTHI IS 1I0Ka3aTeIbCTBAa CBOUX YTBEPKIICHUI, 3aaBaTh MapaMeTphbl
Y KpUTEPUU PEILICHUS;

AQHAJIM3UPOBATh MOJYUYECHHBIE B XOJ€ PEIICHUS 33Jaud Pe3yJbTaTbl, KPUTUUECKH OLIEHUBATH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33Jjaul B 00pa30BaTEIbHON NEATEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

Padora ¢ undpopmanmeii:

BJIQJIETh HaBBIKAMH TONy4YeHUs HHPOpMAIUH (PU3HUUECKOTO COACpPNKAHHUS W3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBJISATh TIOWCK, aHalM3, CHUCTEMaTH3aIUi0 |
WHTEPIPETANNIO MHPOPMAIINH Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CPE/ICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pElICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHHM3AIMOHHBIX 3a/ad C COOMroJieHueM TpeOOBaHMIA
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHHs, MPaBOBBIX U ITUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COACPKAHMS B PA3NMUHBIX opMaTax ¢ yu€TOM Ha3HAYCHHS
uHpopMalMi W 1ENeBOM ayIUTOPUH, BBIOMpas ONTUMAIbHYIO (OPMY TPENCTAaBICHUS W
BU3yaJIU3aIUU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:
OCYIIECTBIISATh OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;
pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIBb30BAHUEM SA3BIKOBBIX CPEIICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBHUYaJIbHON paboTHI;



BBIOMpPATh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4Je€Ha KOJUIEKTUBA;

IPUHUMATH 1I€JI1 COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh ACHCTBUS
o €€ JOCTHUKEHUIO: COCTABJIATh IUIAH JEWCTBUM, pacupenessiTb PO € YYETOM MHEHHU
Y4aCTHUKOB, OOCYXKIaTh PE3yJbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJa M KaKJIOT0 Y4aCTHHKA KOMaH/bI B OOLINI pe3yabTaT Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE NPOEKTHI, OLEHHWBAThb WJEU C NO3WLHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSBIIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHble YUeOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATENIBHYIO JIEATEIBHOCTh B 00JACTH (U3HKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IUJIAH PEUICHUS PacYETHBIX M KauyeCTBEHHBIX 3aad, IUIaH
BBITIOJTHCHHSI  MMPAKTUYECKOW PabOTBI ¢  y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIMSsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pEILICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIMU B 001acTU (PU3UKU, TTOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIllMsiM, BHOCHTH KOPPEKTHBBI B JESTEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIAJICTh HAaBBIKAMH IMO3HABATEIILHOW pe(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBUU U
MBICJIUTEINIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIIOJIH30BaTh MPUEMBI pedIIEKCHH IJIs1 OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JCSITCIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTuxkeHus: JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMbl MO (pU3UKeE st
YpOBHSL cpeAHero oOmiero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEIToIaralomuii copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh aanTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM WU TPOSBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKIIOYAIONMICH CTPEMJICHHE K JOCTHKEHHUIO IeIM M YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH UCXO/IsI U3 CBOMX BO3MOXKHOCTEH;

SMITATUH, BKIIOYAONIEH CIOCOOHOCTh MOHUMAaTh SMOIMOHAIBHOE COCTOSHHUE JIPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COITMAIPHBIX HABBIKOB, BKJIIOYAIONINX CIMOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JAPYTUMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.



INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenusi B 10 kiiacce mpeaMeTHbIE pe3yabTaThl HAa 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh HA TpPHUMEpax poJib U MeCTO (U3MKK B (HOPMHPOBAHHHM COBPEMEHHOU
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B MPAKTHUECKON
JIeITEeIILHOCTH JIFOACH

YUUTHIBaTh TPAHUIIbI IPUMEHEHHs] U3YUYEHHBIX (DU3MUECKUX MOJENeil: MaTepuanbHas TOYKa,
WHEpIHaIbHaAs CUCTeMa OTCYETA, aOCONIOTHO TBEPIIOE TEJO, WUACATBHBIM Ta3, MOJCIU CTPOCHUS
ra3oB, JKUIKOCTEH W TBEPIBIX TEJ, TOYCHHBIN SJIEKTPUUECKHUM 3aps] MpU pElIeHUH (PU3NYECKUX
3a/1a4;

pacrnio3HaBaTh (U3MUYECKUE SIBICHUSA (MpoLEcChl) M OOBACHATH HUX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUH CTPOCHHS BEIIeCTBA W  DJICKTPOAMHAMUKH:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHHE, CBOOOIHOE Ma/ieHue Tell, ABHKEHUE
10 OKPYXXHOCTH, MHEPIUs, B3auMoaencTBue tel, nuddysns, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHEe o0bEMa Tell MpH HarpeBaHUU (OXJIAKICHHH), TEILIOBOE
paBHOBecHE, HCHApeHHe, KOHACHCAIUs, IUIABJICHUE, KPUCTAJUIM3allMs, KHUIICHHE, BIIAXXHOCTh
BO3/lyXa, IMOBBIIICHUE NaBICHUS Tra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSTHUS ra3a B U30MPOIECCax, dJICKTPU3AIIHS Tell, B3aUMOICHCTBUE 3apsI0B;

OIMKCHIBATh MEXAHUYECKOE JIBUYKEHUE, UCTIONB3YyS (PU3NYECKUE BEIUYUHBI: KOOPIUHATA, IYTh,
nepeMeNIeHne, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Tella, KHHETHYEeCKass YHEPrus,
MOTEHLIMAJbHAs HHEpPrusi, MeXaHuyeckas paboTa, MEXaHUYECKas MOIIHOCTh;, MPU OMHUCAHHUU
MPABWIIHO TPAKTOBATh (DM3MUECKUN CMBICI UCIIOJIb3YEMbIX BEITUYHH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOJHUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

ONUCHIBATh HW3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHUS, HCIIOJIb3Ys
dbusznueckue BeNMUYMHBL: JIaBIeHHE Trasza, TeMIeparypa, CpeaHsiss KUHETUYecKas JHEprus
XA0THYECKOTO JBMIKEHUS MOJIEKYJ, CpPEIHEKBaIpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsS HSHEprusi, padora raza, KO0d()PHUIHMEHT MOJIE3HOTO AECUCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OMMMCAHUH MPABHIIBHO TPAKTOBATH (DU3UUYECKUN CMBICI UCTIONB3YEMbIX BEJIMUMH, UX
0003HaYeHHs ¥ €IUHUIIBI, HAXOIUTh (HOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO0 BETUUYHHY C
JIPYTUMU BETTUINHAM;

ONUCHIBATh HM3YYEHHBIE JIIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCHOIb3Ys] (PU3NYECKHE BEIUYMHBI: DJEKTPUUECKUHM 3apsij, AJIEKTpUYECKOe IoJe,
HaMpsKEHHOCTH MOJIs, MOTEHLIHAJ, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONKUCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH, X 0003HAUYCHHS M €IMHMIIBI; YKA3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMHU BEJIMUYUHAMU;

aHAJTM3UPOBaTh (U3UYECKHUE TPOILIECCHl W SIBJICHUS, HUCIOJIb3YS (PU3NUYECKHe 3aKOHBI U
MPUHIIMIBL: 3aKOH BcemupHOro tsrotenud, |, Il u lll 3akonsr HproToHa, 3akOH CcoXpaHEHUs
MEXaHWYECKON SHEPTIHH, 3aKOH COXPAHEHHUS WUMITYJbCa, MPUHIUIT CYNEPHO3UIIMNA CHJI, TPUHIIHIT
paBHOMpaBUs HMHEPLUUATBHBIX CHCTEM OTCUYETA, MOJIEKYJISPHO-KHUHETUUYECKYIO TEOPHUI0 CTPOCHUS
BEII[ECTBA, TA30BbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETHYECKON YHEPTUN TETJIOBOTO JABUKEHHUS MOJIEKYIT
¢ abCONIFOTHOM TeMIepaTypoid, EPBBINA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS IIEKTPUIECKOTO
3apsna, 3akoH KymoHa, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U yCIOBHs (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH,

OOBSCHATH OCHOBHBIC NMPHUHIIUIIBI JCHUCTBUS MaIlWH, TPUOOPOB M TEXHUUYECKUX YCTPOMWCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHOW KHU3HU;

BBITIOJIHSTh OKCHEPUMEHTHI 10 HCCIEAOBAaHUIO (DU3WYECKUX SBICHUW M TPOIECCOB C
WCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHH, TP 3TOM (OPMYIHUPOBATh MpodieMy/3agaqy
U TUMOTE3y y4eOHOTO JKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHWS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH, TIPU STOM BBHIOMPATH
ONTUMANBHBIA CIOCOO M3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJBI OIICHKH MOTPEUTHOCTEN
W3MEPEHHIT;



HCCJIICA0BATh 3aBUCUMOCTH MCKIY q)HBI/I‘IeCKI/IMI/I BCJIMYMHAMU C HUCIOJIB30BAHUCM MPAMBIX
U3MEpPEeHNH, MpHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HMKCHPOBATh PE3YNbTAThl IOTyYEHHON
3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJINYHH B BUJC TaGJII/IL[ u I‘pa(bI/IKOB, ACJIaTh BBIBOABI IO PE3yJibTaTaM
UCCIICIOBAHHUS;

co0iro1aTh NpaBuiIa 6€30MaCHOroO TPyAa P MPOBEACHUH UCCIEI0BaHHUM B paMKaxX y4eOHOTo
9KCIIEPUMEHTA, Y4eOHO-HCCIICOBATEIICKOW W IMPOCKTHOW JESTENBHOCTH C HCIOJIB30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

penath pacyETHHIC 33/1a4H C SIBHO 33JaHHOW (PU3NYECKON MOJEINBIO, UCTIONB3YS (BU3HMUECKHE
3aKOHBI W MPHUHIHIIBI, HAa OCHOBC aHalin3a YCJIOBUA 3addadun BBI6I/IpaTB (bI/ISI/I‘-IeCKYIO MOJCIIb,
BBIJICTATH (DU3UYECKUE BENWYMHBI U (OPMYJIbI, HEOOXOIUMBIE Uil €€ pPEUIeHUs, IMPOBOIHUTH
paC'-IéTBI N OICHUBATH PCAJIbHOCTD MOJYUYCHHOI'O 3HAYCHUS (1)I/ISI/II-IGCKOI\/'I BCJIIMYHHBI;

pemiaTh KaueCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTMYECKH HETPOTHBOPEUUBYIO LEMOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

HCTIONIb30BaTh NPU PEHICHUH YYEOHBIX 337a4 COBPEMEHHBIE WH(POPMAIOHHBIE TEXHOJIOTUH
JUIA TIOMCKa, CTPYKTYpUPOBAHHS, HMHTEPIPETAlM U MPEACTaBICHUA Y4YeOHOH M Hay4dHO-
HNOMYJIAPHON MH(pOPMAIMH, TTOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATH
MOJIy4aeMyt0 HH(POPMAIHIO;

NPUBOJUTE TMPUMEPHI BKJIJa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-(H3HKOB B DPa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MO (HU3MKE B IMOBCEAHEBHOW JKU3HH ISl 00ECTICYCHUS
0€301acHOCTH TIpH OOpAalICHWH C MPHOOpaAMH M TEXHHYECKHUMH YCTPOHCTBAMH, JUISI COXPAaHEHUS
3JI0POBBSI U COOJIIOICHHST HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYKAIOILEH cpene;

paboTare B rpymie C BBIOJHEHHEM PA3IUYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh PadoOTy
TPYIIBl, PalMOHAIBHO paclpenensiTh O0f3aHHOCTM M IUIAHUPOBATh  JICATEIBHOCTH B
HECTAHJAPTHBIX CUTyalUsaX, aJCKBATHO OLCHUBATHL BKJIAA KaXJIOro H3 YYAaCTHHUKOB TI'PYIIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.

K kxonny oOyuenus B 11 kiacce npeaMmeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBaTh Ha NpHUMEpax pojib U MecTO (U3UKH B (HOPMHPOBAHHUH COBPEMEHHOMU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHUH COBPEMEHHON TEXHUKHM M TEXHOJIOTHUH, B IPAKTHYECKON
JEeSTeIbHOCTH JIFOJIeH, IEI0CTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TNPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJENe: TOYeuHBIH
AIIEKTPUYECKUH 3aps/, Jyd CBETa, TOUEUHBIH UCTOYHMK CBETA, SJIEpHAsl MOJIETb aToMa, HyKJIOHHAs
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NYEecKHX 3a/1ad;

pacnio3HaBaTh (u3nueckue sBIEHMS (TMpoLEecChl) U OOBIACHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN M KBAHTOBOH (HM3UKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeWCTBUS TOKa, B3aMMOJCHCTBHE MAarHuTOB, 3JEKTPOMAarHUTHAs
WHAYKIHS, JEHCTBME MAarHUTHOIO IIOJII HA IPOBOJAHHMK C TOKOM M JBIXKYLIMICS 3apsi,
AIIEKTPOMAarHuTHbIE KOJeOaHus W BOJIHBI, MPSIMOJMHEWHOE PacIpOCTpPaHEHHE CBETa, OTpa)KeHHE,
npejoMiIeHue, uHTepdepeHus, Iudpakuus ¢ MOJsApHU3allUds CBEeTa, JUCHEpCUs CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrpdekrt), cBeToBOE MaBieHHE, BOZHHUKHOBEHHE JTHMHEHYATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsI U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBaTh HW3YyYEHHbIE CBOWCTBA BeUIeCTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTb PA3JIMYHBIX CpPEA) U 3IJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCHONB3YSl  (PU3WYECKHE BEJMYHMHBL: JJIEKTPUUYECKHM 3apsl, cuja TOKa, DSJIEKTPHUECKOe
HaIpPsDKEHUE, JIEKTPUYECKOE CONPOTHUBIIEHHUE, PA3HOCTh MOTEHIMAIIOB, 3JEKTPOJABIKYIIAs CHIIA,
paboTa TOKa, MHAYKLUUS MarHUTHOTO MoOjsl, cuia Amrmepa, cuia JlopeHna, HWHIYKTUBHOCTH
KaTyIIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOTO TIOJIeH, MepHojJ M dYacToTa KoyieOaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsiJl U cuja TOKa B IPOLIECCE TapMOHHUYECKUX 3JIEKTPOMAarHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSHHE M ONTHYecKass CWiIa JIMH3bI, MpPHU ONHUCAHUM MPABUIHHO
TPAaKTOBaTh (PM3UYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €MHUIIb], YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETUYNHAMH,



OIKCHIBATH N3YUEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONb3Ys (PU3NUECKHE BETHUNHBL:
CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPrUs U MMITYJIbC (OTOHA,
NepUo IoJlypacnaza, DHEPrusl CBSI3U ATOMHBIX sI€p, IPU ONHMCAHUU INPABUIBHO TPAaKTOBATh
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHMS U €IMHMIIbI, YKa3blBaTh (POPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHUE
(bu3n4eCcKOil BETMUNHBL;

aHATM3UPOBaTh (PU3MYECKHE TPOLECCHl M SBJICHUSA, MCIONB3YysS (U3NYECKHE 3aKOHBI H
IPUHLMIBL: 3aK0H OMa, 3aKOHBI IIOCIEN0BATEIBHOTO U MAPAJUIEIbHOIO COEAMHEHNS IIPOBOIHUKOB,
3akoH Jxoymsa—JIeHna, 3akOH JJIEKTPOMAarHUTHOM HMHIYKLUHH, 3aKOH IPSAMOJIMHEMHOIO
paclpoCTpaHEHUs] CBETA, 3aKOHbl OTPAXXCHMSI CBETA, 3aKOHBI IIPEJIOMIICHUS CBETAa, YPaBHEHUE
OnnmreitHa i Goroaddexra, 3aK0OH COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPaHEHHUs IEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUsI MaCCOBOT0 YMCIIa, TOCTYNAThl bopa, 3aKkoH
pPaIMOaKTUBHOTO pacmaga, MpPU OSTOM pPa3IM4aTh CIOBECHYIO (DOPMYITUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHHULbl, 00JIaCTH) IPUMEHUMOCTH;

OIpPEAEIATh HAlPaBICHUE BEKTOPAa MHAYKLUH MarHUTHOTO IOJI IMPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHna;

CTPOUTh U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBINOJIHATh 3KCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3UYECKUX SBICHUH U IPOLECCOB C
HCTIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHUPOBATEH MpoOiieMy/3a1aqy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTro 000pyIOBaHUS,
IIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYUH, IIPU 3TOM BBIOUpATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BAaTh M3BECTHBIE METOJIbl OLIEHKM MOrPEeUIHOCTEN
U3MEPEHU;

UCCIIEIOBATh 3aBUCHUMOCTH (DM3WYECKUX BEJIMYHMH C WCIOJNB30BAaHUEM TPSIMBIX H3MEPEHHIA:
OpU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (MKCHUPOBATh pE3yJbTaTbl MOJIYYEHHOW 3aBHCHMOCTH
(¢u3nYeCKUX BEJIMYMH B BUJIE TaOIUI] U rpaUKOB, J€J1aTh BBIBO/BI [10 pE3yJIbTaTaM UCCIICJOBAHMUS;

coOuro1aTh MpaBuiia 0€30MacHOro TpyAa MPU MPOBEAECHUH HCCIEI0OBAaHNN B paMKax yueOHOro
HKCIIEPUMEHTa, Y4eOHO-HCCIEe0BATEIbCKOW M IPOEKTHOH JEeATENIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1JaOOpaTOPHOrO 000PYAOBaHUS;

pemarh pacy€THbBIE 3a/1a4y C SIBHO 3aJJaHHOM (DPM3UYECKON MOJIENbIO, UCIIONb3Yys (U3HUECKUE
3aKOHBl M MPHUHLUIBI, HA OCHOBE aHalM3a YCIOBHSA 3a7ayd BbIOMpaTh (U3UYECKYIO MOJIENb,
BBIIETATh (PU3HUECKUE BENUYMHBI U (OpPMYINbI, HEOOXOJUMBIE ISl €€ pelIeHHs], MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAbHOCTH MOJIYYEHHOTO 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pelmath KadyeCTBEHHbIE 3aJjaud: BBICTPAMBaTh JIOTMYECKHM HENPOTHBOPEUMBYIO LIEMOYKY
paccyXIeHU ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 3a/a4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYpUPOBAHMs, HHTEPIpETallMd U MpeJCTaBlIeHUs Y4eOHOH M HaydyHO-
HOMYJSIPHON MH(pOpMAIMH, MOJTYYEHHON U3 pa3lIMYHbIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
HoJy4aeMyro HH(opMaIuio;

OOBSACHATh MPUHLMUIIBI JEHCTBHUS MAaIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TMPUMEPHI BKJIaJa POCCUMCKMX U 3apyOexHBIX Y4EHBIX-(PU3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (PU3UKE B TOBCEIHEBHOMN JKU3HM ISl 0OecTeueHus
0€30MacHOCTH MpHU OOpalIeHUu ¢ MpUOOpaMu U TEXHUUYECKUMH YCTPOWCTBAMM, JJISI COXPaHEHUs
3JI0POBbsI U COOJIIOJICHNS] HOPM 9KOJIOTHYECKOT0 MTOBEIEHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIE C BBIMOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy
TpYONbl, palMOHAIbHO pacHpeleNiaTh O0S3aHHOCTM M IUIAHUPOBaTh  JIEATEIbHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO OLICHMBATh BKJIAJ Ka)KIOIO0 W3 YYaCTHUKOB TIPYIIBl B
peleHne paccMaTpuBaeMOoi IPOOIIEMBI.



1. Copepxanue yueGHOro nmpeamera

Pu3MKa U eCTeCTBEHHO-HAYYHbIH METO/ O3HAHUSA NPHUPOBI

®dusnka — (yHIaMEeHTaNbHas HayKa o mpupoxae. Haydnslil MeTo1 mo3HaHus.

Mertoabl uccienoBaHus (U3MYECKUX sBIEHUH. MojenupoBaHue (QU3MUECKUX SBICHUH U
nporeccoB. Hayunsie ¢axTsl U runore3bl. OU3HMUECKUE 3aKOHBI M TPAHHUIBI UX MPUMEHUMOCTH.
duznyeckue TEOPUH U MIPUHLMI COOTBETCTBUA. Pusnueckue BenuunHsbl. [lorpemuoctu nzmMepeHuit
¢usnveckux BenuuuH. Poiab 1 MecTo GpU3MKU B (POPMHUPOBAHUN COBPEMEHHOM HAay4YHOW KapTHHBI
MUDA, B IPAKTUYECKON AEATEIbHOCTH JIIOACH.

Mexanuka

'panuupl  OPUMEHUMOCTH  KJACCUYECKOM  MexaHuku.  IIpoctpaHcTBO M Bpewms.
OTHOCUTENBHOCTh MeXaHuueckoro aBuxkeHus. Cucrembl orcuéra. CKalpHblE U BEKTOPHBIE
busznueckue BenuuuHbl. Tpaekropus. [Iyte. [lepememnienune. Ckopocts. Yckopenue. PaBHomepHoe
Y PAaBHOYCKOPEHHOE MPSIMOJIMHEUHOE IBHKEHNE. PaBHOMEpPHOE JBHKEHUE 110 OKPY>KHOCTH.

B3aumoneiicteue Ten. SABnenue uHepruu. Cuna. Macca. MHepiualibHbIE CUCTEMbI OTCYETA.
3akonsl nuHamMuku HeroTona. Cuiia TsbkecTd, Bec, HeBeCcOMOCTh. CHIIBI YIIPYTOCTH, CUJTBI TPEHUS.
3aKOHBI: BCEMUPHOIO TAroTeHus, ['yka, TpeHus.

Nmmynsc mMaTepuaibHOW TOYKH M CUCTEMBbl. MIMIynbC cuibl. 3aKOH COXpaHEHUs HUMITYJIbCa.
Mexannueckasi pabora. MomHocTh. MexaHudeckasi SHEprusi MaTepUaIbHON TOYKH U CHUCTEMBI.
3aK0oH COXpaHEHUsI MEXaHUYECKOM dHepruu. PaboTa CUJIBI TSXKECTU U CUJIBI YIIPYTOCTH.

PaBHOBecue MarepuanbHONl TOUKM M TBEPAOrO Tena. MOMEHT Cuibl. Y CIOBUS PaBHOBECHS.
PaBHOBecue xuakocTH u raza. JlaBinenue.

MouaexkyasipHasi pM3UKa ¥ TEPMOAUHAMHUKA

MonekynspHo-kunetnueckas teopusi (MKT) crpoenust BemiectBa U €€ 3KCHEPUMEHTAIbHbBIC
JI0OKa3aTelbcTBa. TeruioBoe paBHOBecwe. AOCOMIOTHAs TeMIlepaTypa Kak Mepa CpeaHeu
KMHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHUS YACTUIl BelecTBa. Mojlenb HACalbHOrO rasa.
JlaBiieHue ra3za. YpaBHEHHE COCTOSIHUA HACAIBHOTO raza. Y paBHeHue MenneneeBa — Kitaneipona.
["a30BbIE 3aKOHBI.

ArperaTHble COCTOSIHMSA BEIIECTBA. B3anMHbIE mpeBpalieHusl KUIKOCTH W rasa.  Mojenb
cTpoeHus xuakocteil. [loBepxHocTHOe HaTsKeHue. Kpucrannuyeckue u aMmopHbIe Tena.

Buytpennsas sHeprusi. PaGota u Temonepenada Kak CIOCOOBI M3MEHEHHS BHYTpPEHHEH
SHEpruu. YpaBHEHUE TeruioBoro OanaHca. [lepBwiii 3akoH TepMmoauHamuku. HeoOpatumocThb
TeroBbIX mpoueccoB. [Ipunnunst aeiictBus n KIIJ[ TernnoBeix MammH.

OCHOBBI 2/1eKTPOAUHAMHUKH
DNeKTpUYECKHe 3apsiibl. 3aKOH COXPaHEHUS AJIEKTpUUecKoro 3apsaa. 3akoH Kymnona.

Onextpuueckoe mnosie. Hampsok€HHOCTP M MOTEHIMAN 3JIEKTpOCcTaTH4ecKoro mois. JluHuu
HalpsOKEHHOCTM M ODKBUIIOTCHIMAIbHBIE IMOBEPXHOCTU. lIpvHIMD cynmepnosuuuy  IOJIEH.
OnektpoéMkoctb. Konnencarop.

[Tocrosinubiii anexTpuueckuit Tok. Cuna Toka. ComporuBnenue. IlocnenoBarenbHoe U
NapajuIeIbHOE COEAMHEHHE IPOBOJHUKOB. 3akoH Jxoyns— JleHna. DinekTpoaBHXKyIas cuia.
3akoH Owma I TMOJHOM IHenu. OJEKTPUYECKHMM TOK B NPOBOAHHUKAX, JJIEKTPOJIUTAX,
IIOJIYIIPOBOJIHUKAX, Fa3axX U BaKyyMe.

MarnuTtHoe mosie. BeKTop MHIYKIMM Mar"uTHOro mosis. JleWcTBME MAarHWTHOIO TMOJA Ha
IIPOBOJAHMK C TOKOM M JBHXKYLIYIOCS 3apsokeHHyro uactully. Cumna Ammnepa u cuna JlopeHna.
MarsuTHble CBOWCTBA BEIIECTBA.

SIBneHue SNEKTPOMArHUTHOW MHAYKIMHM. Marauteeld notok. [IpaBuno JleHma. 3akoH
JIEKTPOMAarHUTHOW HWHAYKLUWU. SIBIeHHE CaMOMHAYKUUU. VHIYKTUBHOCTB. DJIEKTPOMAarHUTHOE
oJIe.

Kousie6anusi 1 BOJIHBI

Mexannueckue koneOanus. ['apmoHuueckue konebanus. CBoOOAHBIE, 3aTyXarollue,
BBIHYX/IeHHbIe Kojiebanus. [IpeBparenus sneprun npu KoiaeOaHusx.

DnekTpoMarHuTHeIe Kosiebanus. KonebarenbHblii KOHTYp. [lepeMeHHbIi 3JIeKTpUYECKH TOK.
Mexannueckue BosHbL. [IpogonpHbie u nonepeuHbie BOMHbI. CKOPOCTh U JUTMHA BOJIHBI.



3JI€KTpOMaI‘ HUTHBIC BOJIHBI. CsoiicTBa QJICKTPOMArHUTHBIX BOJIH. I[I/IaHa30HbI
OJICKTPOMAarduTHBIX I/I3Hy‘leHI/Iﬁ " UX NPAKTUYECKOC IIPUMCHCHUC.

Onrtuka

I'eomerpryeckas ontuka. CKOpPOCTh CBeTa. 3aKOHBI OTPaKCHHsI W IPEIOMIICHHs CBETa.
dopmyna TOHKOH nTMH3BI. BoJHOBBIE CBOMCTBa cBera: aucrepcusi, MHTepdepeHuus, Tudpakuus,
HOJIIPU3aLUL.

OcHOBBI cnenuaJbLHO’ TCOPUH OTHOCUTECJIBHOCTHU

HOCTy.]IaTLI TCOpHUU OTHOCUTCIILHOCTU U CJICACTBUA M3 HUX. I/IHBapI/IaHTHOCTL MOAyJid
CKOPOCTH CBETA B BaAKyyMC€. 3Hepr1/1;1 1moxos. CBs3b Macchl U OHEPIUun CBO60I[HOI7[ HYaCTHIbI.

KBanToBas ¢puzuka. @®u3uka aToMa 1 AaTOMHOI0 siApa

['unoreza M. Ilmanka. @otosnekrpuueckuii >pdext. Omnbitel  CroneToBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa. @oToH. KOopmyCKyIsipHOBOJIHOBOM Tyan3M.

[TnanerapHas Mozaenb aroma. OObsICHEHHME JHMHEWYATOrO CIEKTpa BOJOPOAA Ha OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

CocTaB M CTpOEHHE aTOMHBIX sJep. DHEPrus CBA3M aTOMHBIX saep. Buael pannoakTUBHBIX
MIpPEBpAIllCHUI aTOMHBIX fAJIep. 3aKOH pPaJMOaKTHUBHOIO pacnaga. fnepHele peakuuu. llennas
peakuus JAeseHus saep.

DOneMeHTapHble yacTullbl. DyHIaMeHTanbHble B3aUMOJEHCTBHUS.
Crtpoenne BcesieHHoO#

ConneuHas cucrema: IJIaHETHl U Mallble Tela, cucrtema 3emii—JlyHa. CtpoeHue u 3Bosronus
Counnna u 38€31. Kimaccudukanms 38€311. 3BE3/1bI 1 HCTOYHUKH WX SHEPTHH.

I'anakTuka. COBpeMeHHBIC MpeaACTaBJICHUU O CTPOCHHUH U 3BOJIOLIUHU Bcenennoii.

Ilepedyennb JadopaTOpHBIX padoT
10 kiace

N3ydeHue ABMKEHUS TeNa [0 OKPY>KHOCTH.

W3mepeHue )KECTKOCTH MPYKUHBL.

N3mepenue koa¢ppuienTa TpeHus CKOJIbXKEHUs

N3ydeHus 3aKoHa COXpaHEHMs] MEXaHUYECKON IHEPIHUH.

W3y4yeHne paBHOBECHS TeNa MOJ JAEHCTBUEM HECKOJIBKHUX CHIL.
N3mepenue TemnepaTypsl )KUAKOCTHBIMU M HU(GPOBBIMU TEPMOMETPAMH.

DKkcnepuMeHTallbHas MpoBepKa 3akoHa ['eli- Jltoccaka (M3mepenue TepmoinHaMUYeCcKuX
apaMeTpoB rasa).

[TocnenoBarenbHOE U apaliebHOE COEAMHEHUE TPOBOHUKOB.
Nzmepenne DJIC nucrouHrka Toka.

NogakRwWNE

© oo

B pesynbrare uzyduenus kypca pu3uKu Ha YpOBHE CpPeHETO 0011ero o0pa3oBaHus BBITYCKHUK
Ha 6a30BOM YPOBHE HAYUHTCS:

- OOBSCHATH HA MpUMEpaxX Poib U MeCTO (HU3UKU B (HOPMUPOBAHHH COBPEMEHHON HAyYHOU
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKU W TEXHOJOTHH, B MMPAKTUUECKOU JEATEITHHOCTH
1 {01 (57

- JIEMOHCTPUPOBaTh Ha MPUMEPaxX B3aUMOCBS3b MEXKIY (U3UKON U APYTUMH €CTECTBEHHBIMU
HayKaMUu;

- YCTaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBICHUM U MPUMEHSATH OCHOBHBIE
bu3HIecKue MOIENH ISl UX OMUCAHUS U OOBSICHEHHS;

-  UCHONB30BaTh WHGOpMAIUI0 (PHU3UYECKOTO COACpKAHMS TPU PEIICHUH yUeOHBIX,
MPaKTUYECKHX, MMPOSKTHBIX M UCCIIEIOBATEICKUX 3a7a4, HHTETPUPYys HHHOPMAITUIO U3 PA3TUIHBIX
HMCTOYHUKOB U KPUTUYECKU €€ OIICHUBAS,

- pa3nuyaTh U YMETh HCIOJNb30BaTh B Y4€OHO-HCCIENOBATENBCKONW JIEATEIHLHOCTH METOJIbI
HAy4YHOTO TMO3HaHus (HaOJI0ZieHNe, ONKMCAaHNUe, U3MEPEHHE, IKCIIEPUMEHT, BBIIBUKEHHE TUIIOTE3HI,
MOJICTTMPOBAHUE U T. 1.) U (OPMBI HAYYHOTO TO3HAHUS ((aKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYS
Ha IpUMEpPaxX UX pojib U MECTO B HAYYHOM IO3HAHUU;



- TPOBOJUTH TPSAMBIE M KOCBEHHBIE U3MEpPEHHUS (PU3UYECKUX BEIMYWH, BBIOUpAs
U3MEpHUTENIbHbIE MPUOOPHl ¢ YYETOM HEOOXOIUMONW TOYHOCTH HU3MEPEHHM, IJIaHUPOBATh XOJ
U3MEpPEHU, TMONy4aTh 3HAUYE€HUE UW3MEPSEMONW BEIWYMHBI M OLEHUBAaTh OTHOCUTEIIBHYIO
MOTPEIIHOCTH 110 33JaHHBIM (POpMYyJIam;

- TPOBOAUTH UCCIIEIOBAHUSA 3aBHUCUMOCTEH Mexay (pU3NUECKHUMH BEIMYMHAMU: BBINOJIHSTH
U3MEpPEHUS. U OIPENEATh Ha OCHOBE HMCCIIEJOBaHMS 3HAUEHUS [1apaMeTpPOB, XapaKTEPU3YIOIIHUX
JTAHHYIO 3aBUCUMOCTBH MEX/1y BEIMYMHAMHU U JIEJIaTh BBIBOJI C YUETOM MOTPEUIHOCTH U3MEPEHHIA;

- WCIOJIb30BaTh JJIsl ONMHMCAHUS XapaKTepa MPOTeKaHHs (PU3MYECKUX MpOIeccoB (pusmueckue
BEJIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXK/1Y HUMH;

- WCIOJIb30BaTh JJIsl ONMHMCAHUS XapaKTepa MPOTEKaHUs (PU3NUIECKUX MPOLECCOB (PU3UIECKUE
3aKOHBI C YUETOM IPAHHUILl UX IPUMEHUMOCTH;

- peuath KayeCTBEHHbIC 33/1a4M (B TOM YHUCIIE M MEXIPEAMETHOIO XapakTepa): UCIOJIb3ys
Mojeny, (U3NYECKHe BEIMYMHBI M 3aKOHBI, BBICTPAWBATh JIOTMYECKHE LENOYKU OOBSICHEHUS
(mokazaTenbCTBA) MPEJIOKEHHBIX B 3a71a4aX MPOIECCOB (SIBJICHHM ),

- pematb pacdy€THBIC 33/1a4M C SBHO 33aJaHHON (pU3MUECKOW MOMAEBbIO: Ha OCHOBE aHAIM3a
YCIIOBUSL 3a7]aud BBIICIATH (PU3MUECKYI0 MOJIENb, HAXOAUTh (PU3MYECKHE BEIMYMHBI U 3aKOHBI,
HEO0OXOJUMBbIE M JOCTATOYHBIE AJIs €€ pelleHus, POBOJUTh Pacu€Thl U OLIEHHWBATH IOJYyYEHHBIN
pe3yIbTarT;

-  YYUTHIBaTh TPAHUIIBI TPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJETCH NpU pelIeHuu
(bu3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

- UCHONB30BaTh MHGOPMAIMIO W MPUMEHATHh 3HAHHUS O HPUHIUNAX PabOThl U OCHOBHBIX
XapaKTEepUCTUKAX M3YYEHHBIX MAIIMH, IPUOOPOB U APYTUX TEXHUYECKUX YCTPOMCTB JJISl pEILICHUS
MPAKTUYECKUX, Y4eOHOMCCIEA0BATEIbCKUX U MPOEKTHBIX 3a/1aY;

- HUCTOJb30BaTh 3HAHUS O (PU3NYECKUX OOBEKTAaX U MPOIEccax B MOBCEAHEBHOW KU3HU IS
obecrieyeHns 0€30MaCHOCTH MPHU OOpaIeHUH C MPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMU, IS
COXpaHEHHUsS 3/I0pPOBbS U COOJIIOJICHUS HOPM DKOJIOTMYECKOTO MOBEACHHSI B OKpYXarolle cpene,
JUISl IPUHSATHUS PELICHUN B IIOBCETHEBHOW KU3HM.

BrimyckHuk Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

- TOHMMAThb M OOBSICHATH LEJOCTHOCTb (U3NYECKOM TEOpHM, pa3iauyaTh TIpaHULBI €&
MPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NUECKUX TEOPUH;

- BJIaJETh NPUEMAaMHU ITOCTPOCHUS TEOPETUUECKUX JOKA3aTENbCTB, & TAKXKE IIPOTHO3UPOBAHNUS
0COOEHHOCTEH TpoTeKaHWsl (PU3MUECKUX SBICHUW U TPOLIECCOB HAa OCHOBE IOJYyYEHHBIX
TEOPETUYECKUX BBIBOJIOB U J10Ka3aTEIIbCTB;

- XapaKTepHu30BaTh CUCTEMHYIO CBA3b MEXKIY OCHOBOIOJATraloMMU HAYYHBIMU MOHATUSMHU:
IPOCTPAHCTBO, BpeMsl, MaTepHsl (BEIIEeCTBO, M0JI€), IBUKEHHE, CUIIa, SHEPTUS;

- BBIBUTaTh TUIMOTE3bl HAa OCHOBE 3HAHHWS  OCHOBOIOJIATAIOMIMX  (PUBUYECKUX
3aKOHOMEPHOCTEMN M 3aKOHOB;

- CaMOCTOSITEIbHO IMJIAHUPOBATH U MPOBOAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

- XapakTepu3oBaTh  TIJIOOAIbHBIE  MPOOJIEMBbI,  CTOSIIME  TEpe]]  YeIOBEYECTBOM:
HHEPreTHUECKUe, ChIPHEBBIE, IKOJIOTUYECKUE U POJIb (PU3UKH B PEIICHUH ITHX IPOOIIeM;

- pemarh MPAKTUKO-OPUEHTHPOBAHHBIC KAYECTBEHHBIE M pacUETHbIE (PU3MYECKUE 3aJauu C
BBIOOPOM  (DU3UYECKONH MOJENH, WCIOJIb3yS HECKOIbKO (PU3NYECKHX 3aKOHOB WKW (POpMYyII,
CBSI3bIBAIOIIMX U3BECTHBIC (PM3UUECKUE BEIMUUHBI, B KOHTEKCTE MEXKIPEAMETHBIX CBA3CH;

-  OOBSICHATH TPHUHIMIB PaOdOTHl M XapPAaKTEPUCTUKH HM3YYCHHBIX MAIIUH, NPUOOpOB U
TEXHUYECKHUX YCTPOICTB;

- OOBACHATH yCJOBHUS MPUMEHEHUS (PU3MUECKUX MOJeNell MpH peleHnn pU3nuecKux 3aaad,
HaXOJUTh aJeKBAaTHYIO MPEIIOKEHHON 3a7jaue PU3NYECKYI0 MOJIEeNb, pa3peliaTh npodaemMy Kak Ha
OCHOBE UMEIONINXCS 3HAaHUM, TaK U IIPU IIOMOILU METOJOB OLICHKHU.

HanpaBjeHus NPOEKTHON AeATeILHOCTH 00YYAIOIUXCH

L4 «HayKa H XXU3Hb», IIPpEANIOJIararomee 3HaKOMCTBO yUallquXxcsa ¢ COBPEMCHHBIMHA
Hay4YHbIMU JOCTUKCHUSIMU B (bmmce " UX HUCIIOJIb30BaHHUEM B HOBCGI{HCBHOﬁ JKHN3HH,
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o «Mudopmarnus BOKPYT Hac», OPUEHTHUPOBAHHOE HA 3HAKOMCTBO C (DM3HUKON 3a

pamMKaMu MIKOJBHOM MPOrpaMMBl;

o «CouManpHBIN MPOEKT», OPUEHTUPOBAHHOE HA Pa3pabOTKy OOIIECTBEHHO 3HAYUMBIX,
COILIMAJIbHO HAIIPABIICHHBIX TIPOEKTOB, HAICJICHHBIX HA IPUOOPETCHUE YIAITIMUCS

OIlbITa aJalTal K J)KU3HU B COBPEMCHHEBIX YCIIOBUAX,

L4 ((9JI€KTpOHHOC HOCO6I/IC», KOTOPOC mnpeamojaract Co3gaHue MYHBTHMCHHﬁHBIX

MH(POPMALIMOHHBIX U Y4eOHBIX TOCcOOHit 1o (pusuke;

o «Harnsagnoe noco6ue», KOTOPOE MPEACTABIIET COO0M MOJETb UM MAKET,
HEOOXOAUMBIH AJIs1 OCYLIECTBIEHHUS y4eOHO-BOCIIUTATEIBHOTO IIpoLecca U Ui

odopmiieHns yueOHOro KabuHeTa,

Pacnipenenenue pesepBa yueOHOT0 BpeMEHU

Pa3znen | Asropckas nporpavma | Pabouas mporpamma
10 kiace
BBenenue. ®usuka u ecrecTBEeHHO-HayuHbIl | 1 1
METO/]I TO3HAHMSI PUPOIBI
MexaHuka 27 27+2(pe3epB)
MoutekysipHas (GU3HMKa ¥ TEPMOTUHAMHUKA 17 17+2(pe3epn)
OCHOBBI 3JIEKTPOAMHAMUKH 16 16+1 (pe3epn)
[ToBTOpEeHME 2 2
Peseps 5
Htoro 68 68
11 kmacc
OCHOBBI AJIEKTPOIMHAMUKH (IPOAOIHKEHUE 9 9
KonebaHus 1 BOJHBI 15 15
Onruka 13 13
OCHOBBHI CHIEIMATILHON TEOPUHU 3 3
OTHOCHUTEJILHOCTH
KBanrtoBas ¢u3uka 17 17+1 (pesepn)
CrpoeHue BceneHHON 5 5
[ToBTOpeHuUe 5

136

C OCIIBIO OTpa6OTKI/I HAaBBIKOB PCIICHUS 3aa4 pE3CPBHBIC YaCbl UCITIOJIB3YIOTCS JIs1 YPOKOB

PEIICHHUA 3a1a4.
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3.TemaTuueckoe IIAaHUPOBaAHUE

Paznen KoauuectBo Tembl KoauuvectB (OCHOBHBIE BH/IbI IEATEILHOCTH YYAIIUXCS OcHoBHbBIE
4acoB 0 4acoB HanpaBJIeHUsl
BOCHUTATEIbHOM
AeATETbHOCTH
Beenenue. Pusuka |1 ®du3nKa U €CTECTBEHHO- 1 OOBSCHATh Ha KOHKPETHBIX MPUMEPAX POJIb H MECTO 1,2,3

1 eCTeCTBEHHO-
HAY4YHBII MeTO/
MMO3HAHUS NPUPOJbI

Hay‘lHHfI MCTO ITO3HaHUA

[IPUPOJIBI

¢buzuk B (HOPMHUPOBAHHHM COBPEMEHHOW HAy4YHOM
KapTUHBI MHPA, B PA3BUTHU COBPEMEHHBIX TEXHHUKHU U
TEXHOJOTHH, B MPAKTUYECKOHN JEITEIbHOCTH JTIOACH.
J/leMOHCTpHUpOBaTh HAa MpPUMEpPaxX B3aUMOCBSI3b MEXIY|
(bu3UKON U IPYTUMH €CTECTBEHHBIMH HayKaMHU.
Bocrpon3BoauTe  cXeMy ~— HAay4HOro  IIO3HAHMS,
[IPUBOJIUTH TPUMEPHI €€ UCITOTIb30BaHUS.

JlaBaTb ompeneneHWEe MW paclo3HaBaTh TOHATHS:
MOJieTlb, Hay4Hasl TUIOTe3a, (u3NyYecKas BETUYMHA,
¢u3nueckoe sIBIEHUE, HAy4yHbIH (akT, (QU3nYecKuit
3aKOH, (u3MuecKas Teopus, MPHUHIIUI COOTBETCTBUS.
OOOCHOBEIBATh HEO00X0INUMOCTh HCITIOJIL30BaHUS
Monene Juia omucaHus (PU3NYECKUX SBICHUM U
mporeccoB.  [IpuBoauTh  NpUMEpPhl  KOHKPETHBIX
SIBJICHU I, IPOIIECCOB M MOJIEJEH JIs1 UX OMMCAHMSL.
[IpuBOAUTE IPUMEPHI (HU3UIECKUX BEITHUMH.
dopmynupoBaTh (pU3UUECKHE 3aKOHBI. YKa3bIBaTh
paHUIBI  TPUMEHUMOCTH  (U3HUYECKUX  3aKOHOB.
[IpyBOIUTE TpPHUMEPHl HCIOIB30BAHUS (DU3HUECKUX
3HAHUII B OJKWUBOIIMCH, APXHUTEKType, JACKOPATHBHO-
MPUKJIATHOM HCKYCCTBE, My3bIke, criopTe. Oco3HaBaTh
[IEHHOCTh HAYYHOT'O TIO3HAHUS MHPA JIJISl YEJIOBEUECTBA|
B I[CJIOM M IS KaXKJ0T'0 YeIOBEKa OTACIbHO, BAXKHOCTD
OBJIQJICHUSI METOJIOM HAy4YHOTO TIO3HAHHUS  JJIA

HAOCTHIKCHHUA YCIICXa B JII000M BUJIC HpaKTquCKOﬁ
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e TEIIbHOCTH
['0TOBUTH IMpE3eHTAMN U COOOLICHHS IO M3yYEHHBIM
TeMaM (BO3MOXKHBIE TEMbI IPEACTABICHBI B YUeOHHUKE).

MexaHuka

27+2

Kunematuka

JlaBaTb  ompeneneHUs  MOHATUH:  MEXaHUYECKOe
BIDKEHUE, TIOCTYMATENFHOE JIBHKCHHUE, PAaBHOMEPHOE
NIBIDKEHUE, HEpaBHOMEpPHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE  JBIJKEHHE,  JIBUKCHHE 10
OKPY)KHOCTH C TIIOCTOSSHHOM CKOPOCTBIO, CHUCTEMa
oTCYeTa, MarepuanbHas TOYKA, TPACKTOPHUS, IIyTh,
nepeMelleHre, KOOpAMHATa, MOMEHT  BPEMEHH,
MPOMEKYTOK BPEMEHH, CKOPOCTh PaBHOMEPHOTO
NIBIDKEHUS, CPEHSAS CKOPOCTb, MTHOBEHHAs! CKOPOCTh,
YCKOPEHHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHHUE.
Pacrio3HaBaTh B KOHKPETHBIX CHTYalUsX, HaOJOJaTh
SIBIICHHS: MEXaHWYECKOe JBMKCHHE, IMOCTYIATEIbHOE
NIBIDKEHUE, PaBHOMEPHOE JBI)KEHUE, HEpaBHOMEPHOE
BIDKEHUE, PAaBHOYCKOPEHHOE JIBIDKCHHE, IBIDKEHHE
10 OKPY>KHOCTH C TIOCTOSIHHOM CKOPOCTBIO.
Bocnpon3BOANTE SIBJICHUS: MEXaHUYECKOE TBU)KCHUE,
PaBHOMEpPHOE JIBWKEHHME, HEPaBHOMEpPHOE JIBUKEHUE,
PaBHOYCKOPEHHOE  JIBIDKCHHWE,  JBH)KCHHE 10
OKPY)KHOCTH  C  TIOCTOSIHHOM  CKOpPOCTBIO  JUIA
KOHKPETHBIX TEIL.

3amaBaTh CUCTEMY OTCYETA JUI OMHCAHUS JBMKEHHS
KOHKpPETHOTO Tena. Pacrmo3HaBaTh CHUTyallld, B

KOTOPBIX TCJIO MOXXHO CYHUTATDH MaTepHaHLHOﬁ TOYKOI.

1,2,3,4,5,6,7,8
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OnucsiBath TPAEKTOPUH JIBUKECHUS Tell,
BOCIIPOM3BOAUTh JBUKEHHWE WU NPUBOJIUTH IPUMEPHI
T€l, WMEIOIIMUX 3aJaHHYI0 TPAaEeKTOPHUIO JBUKECHHUS.
Haxonuth B KOHKPETHBIX CHUTYalMsIX 3HAYEHUS
CKaIAPHBIX (U3NYECKUX BEIMYMH: MOMEHT BPEMEHH,
[IPOMEKYTOK BpPEMEHHM, KOOpPJIMWHATA, MYTh, CPEIHSA
CKOpOCTB.

Haxonuth MOIyJb U MPOEKIHMH BEKTOPHBIX BEJIWYMH,
CJI0KEHMSI BEKTOPHBIX BEJIMYHUH.

Haxonuth B KOHKPETHBIX CHUTYalMsX HalpaBlICHHE,
MOJyJIb U TPOEKIMH BEKTOPHBIX  (DU3HUECKUX
BEJIMUMH: TEPEMEIIEHUE, CKOPOCTh PaBHOMEPHOTO
JIBUKECHHSI, MIHOBEHHas  CKOPOCTb, YCKOPEHHE,
LIEHTPOCTPEMUTENIbHOE ycKopeHue [IpuMeHsTh 3HaHus
0 JIEHCTBUSAX C BEKTOPAaMH, IOJyYEHHBIE Ha YpPOKax

areOphl.

3anucrBaTh ypaBHEHUS PaBHOMEPHOTO "
PaBHOYCKOPEHHOTO MEXaHUYECKOTO JIBUKEHUSI.
CocTaBIsTh ypaBHEHUS PaBHOMEPHOTO u

PAaBHOYCKOPEHHOTO MIPSIMOJIMHEWHOrO JBUXKEHHUS B
KOHKPETHBIX cUTyanusx. OnpenesnsTe 1Mo ypaBHEHUAM
apamMeTpbl JBUKEHUS.

[[puMeHATh 3HaHUS O TOCTPOCHUU U YTEHUU TPaPUKOB
3aBUCMMOCTH MEXJYy BEIMYMHAMH, IMOJYyYEHHBIE Ha
ypokax anreopsl. CrpouTh TpaduK 3aBUCHMOCTH
KOOPJMHATHl MaTepUaIbHOM TOYKH OT BpPEMEHHU
nBwkeHus. Ompenenart 1o TpaduKy 3aBUCUMOCTH
KOOPJAMHATHl OT BPEMEHHM XapaKTep MEXaHMYECKOTO
NBIDKCHUSI, HAYAJIbHYIO KOOPJMHATY, KOOpPJHWHATY B
YKa3aHHBIII MOMEHT BPEMEHH, U3MEHEHHE KOOPIMHATHI
32 HEKOTOPBIM MPOMEXKYTOK BPEMEHHU MPOCKIIUIO

CKOPOCTH (I[J'I}I PaBHOMCPHOI'O HpﬂMOHHHeﬁHOFO
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nerokeHus). Onpenenste Mo rpaduKy 3aBUCHMOCTH
[POEKIIMM  CKOPOCTH  OT  BPEMEHHU  XapakTep
MEXAaHUYECKOTO JIBMKCHUS, TMPOCKLIUI0 HavyalbHOU
CKOpPOCTH,  TIPOCKLUMID  YCKOPEHHUs,  HM3MEHEHUE
KoopauHaThl. OmnpenensTs Mo rpaguKy 3aBUCHMOCTH
[MPOCKIIMM  YCKOPEHHUS] OT BPEMEHHM  XapakTep
MEXAaHWYECKOTO JIBIDKCHUS, HM3MEHEHHUE MPOEKIINU
CKOPOCTH 32 OIPEJCICHHBIA MPOMEXYTOK BPEMEHH.
JlaBaTb ompeneneHuss MOHATHUM: aOCOJIIOTHO TBEPIOE
TEN0, IOCTYNATeIIbHOE U BPAIIATEIbHOE JBUKCHHUE
aOCOMIOTHO  TBepAoro  Tena.  Pacro3HaBaTh B
KOHKPETHBIX CUTYalMsIX, BOCIIPOU3BOIUTH "
HaOMIOaTh  TMOCTYNATEeIbHOE W BpalllaTeIbHOE
NBWKEHUST TBepaoro tena. [lpumensars mopenb
aOCOJIIOTHO TBEPAOIO Teja JUIsl ONMUCAHUS JBUKEHUS
Tes. HaxomuTe 3HaYeHUs yIJIOBOM M JIMHEWHOM
CKOPOCTH, YacTOTBI M TIepuoja OOpaileHus B
KOHKPETHbIX  cuUTyanusix. Paznuuate 1nyth H
[EPEMEIIICHUE, MTHOBEHHYIO M CPEIHIO CKOPOCTH.
3mepsaTh 3HAYCHUS nepeMeInieHus, MyTH,
KOOPJMHATHI, BPEMEHH JBIDKCHUS, MTHOBEHHOU
CKOPOCTH, CpEIHEH CKOpPOCTH, YCKOPEHHUs, BPEMEHHU
TIBIDKCHUS.

PaGotaTe B mape MpH BHINOJHEHUH J1a00paTOPHBIX
PaboT M MTPAKTUYECKHUX 3aJITaHUM.

[[puMeHATh MOJEH «MaTepUuaIbHasi TOUKa,
MPSAMOJIMHEHOE  JBMKEHHE»,  «PaBHOYCKOPEHHOE
NBIDKEHHUE» ISl ONMUCAHUS JBUKEHHUS pEalbHBIX Tel,
1T omHMCcaHWs OOBEKTOB, M3ydaeMbIX B Kypce
Ouosoruu

3aKOHBI JUHAMUKA
HrioToHa

/laBaTh ompeneneHus NOHATUN: UHEPLUS, HHEPTHOCT,

Macca, CHJia, paBHOHCﬁCTByIOIHaH CHJia, MHCpLUHUAJIbHAA

1,2,3,4,5,6
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crucrema orcuéra, Pacno3HaBarh, HaOIIOATh SIBJICHUE
nHepuuy. [IpuBOIMTE IpUMEpBHl €ro NpOSBICHHUS B
KOHKPETHBIX CUTyalusiXx. OOBSICHATP MEXaHUYECKHE
SIBJICHUSI B MHEPLIMAJIbHBIX CHCTEMaxX OTCUETA.
Beiienars aeWcTBUS  Tel  Apyr Ha  Apyra u
XapaKTepu30BaThb UX cwiaMu. [IpuMeHATH 3HaHUA O
NEHCTBUSX HaJ BEKTOPaMH, IOJy4CHHBIE HAa YPOKax
anreOpbl. OnpeaensiTh paBHOICHCTBYIOIIYIO CHITY JIBYX
cui. DPopMylIHpOBaTh MEPBBIM, BTOPOM U TPETUH
3aKkoHbl HpIOTOHA, yciIoBUS HMX NPUMEHUMOCTH
[IpuMeHATH TIEepBBIA, BTOPOM U TPETHH 3aKOHBI
HproTOHA npy penieHnH pacu€THBIX 3aady.

CHIIbl B MEXaHHUKE

[lepeunciiaTh BUAbl B3aUMOJCHCTBUS TE U BUJIbI CUII B
MexaHuke. JlaBarb omnpeneneHue TOHATHM:  CHIIA|
TSDKECTH, CWJIA yOPYrOCTH, CWiIa TPEHHUs, BeC,
HEBECOMOCTh. DOopMynuMpoBaTh 3aKOH BCEMHUPHOIO
TSATOTEHUS U YCIOBUS €r0 IPUMEHUMOCTH.

Haxonuth B nuteparype u B MaTepHeTe nHdopmaruio
00 oTkpbITHM  HBIOTOHOM 3aKkOHa  BCEMHPHOTO
TSTOTCHUS.

[I[puMeHATh 3aKOH BCEMHMPHOIO TATOTEHUS IPH
pELIEHNN KOHKPETHBIX 3a7a4.

BbIUKCIIATE CUITY TSKECTH B KOHKPETHBIX CHUTYaLMSX.
BbunciaTh BeC Tel B KOHKPETHBIX CHUTYalMsX.
[lepeunciaATh CXOACTBA W pa3jauyus Beca U CHUJIBI
TspKecTU. Pacmo3HaBaTh M BOCHPOU3BOAUTHCOCTOSHUS
Ted, MPU KOTOPBIX BEC Tela paBeH, OOJbIIE WU
MEHbIIIE CUJIBI  TSXKECTH. PacnoznaBatb u
BOCIIPOU3BOJUTH COCTOSIHUE HEBECOMOCTH TENA.
['0OTOBUTH TIpE3EHTAIlMd W COOOIICHHUS O TIOBEICHUU

TCJI B YCJIIOBUAX HCBCCOMOCTH, O nojeTax 4eloBeKa B
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KOCMOC, O JOCTHKEHUAX HAlIeW CTpaHbl B IIOATOTOBKE
KOCMOHABTOB K MOJIETAM B YCJIOBUSIX HEBECOMOCTH.
PacriosHaBaTh,  BOCHPOU3BOAUTH M HAOIIOJATh
pasiauuHble BUuAbl nedopmanuu ten. OopmyaupoBaTh
3aKOH ['yka, rpaHULIbI €10 TPUMEHUMOCTHU. BBIYUCIATH
1 U3MEPSTh CHIIY YIIPYTOCTH, )KECTKOCTh MPYKUHBI
Pacro3naBaTh, BOCIPOM3BOAUTh, HAOMIOAATH SIBICHUS
CyXOIO TPEHHUsI NTOKOSI, CKOJIb)KEHHUS, KAUEHUs, SIBICHHE
COTNPOTHUBIICHUS TPU JBMKEHUU TeJa B KUIAKOCTH WU
raze. M3mepsaTe u u300pakaTth rpapUuecKd CHIIbI
TPEHUS TIOKOS, CKOJIbKEHHUS, KaueHUs, >KHIKOTO
TpEHUsT B KOHKPETHBIX CHUTyauusx. Fcnonab3oBarh
dbopMyy i BBIUMCICHUS CHJIBI TPEHUSI CKOJIbKEHUS
[Py pElIeHUH 3a1ad. M3MepsATh cuily TSXKECTH, CUITY|
YIPYrOCTH, BEC Tella, CWIy TpEHUs, YUIMHCHUE
npykuHbl. Onpenensiatb € MNOMOUIBI0 KOCBEHHBIX
N3MEPEHUIKECTKOCT  NPYKHHBI, KO3 ULIHEHT|
TPEHUS CKOJIbKEHUS.

PaGoTaTh B mape MNpu BHINOJHEHUH MPAKTHYECKUX
3aJaHuH.

Haxonuth B nuteparype u B aTepHeTe nHpopmaruio
0 BKJIaJI€ YYEHBIX B pPa3BUTHE MEXaHUKU. ['OTOBUTH
Mpe3eHTallMd U COOOIIEHMsS] MO HW3YYEHHBIM TeMaM
(BO3MOYKHBIEC TEMBI MIPE/ICTABIICHBI B yUCOHHKE).
[[puMeHATh 3aKOHBI JWHAMHKH JJIS  ONHUCAHUSA
[MOBEJICHUSI PEAIbHBIX TEJ

3aKOHBI COXPAHEHUS
NMITyJIbCa

HaBaTB OMMpCACIICHUA TMOHSTHH: HMITYJIBC
MaTEpUaIbHOW TOYKH, MMIYJIbC CHIJIBI, HMIIYJIbC
CUCTEMBI Te€Jl, 3aMKHYTas CHCTeMa Tell, pPEaKTUBHOE
TIBUKCHHE.

Pacrio3HaBaTh, BOCIIPOM3BOANUTH, HAOIIOATh YIPYyTUe

14! HCYIIPYTrue CTOJIKHOBCHHM A TCII, PCAKTUBHOC
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NBMKCHHUE.

Haxonuth B KOHKPETHOM CHUTyallUM 3HA4YeHUS:
I/IMHyHInca MaTepI/IaJIBHOf/'I TOYKH, I/IMHyHBCEI CUIJIBI.
dopMyMpoBaTh  3aKOH  COXPAaHCHHS  UMITYJIbCa,
I‘paHI/IL[BI €ro HpI/IMeHI/IMOCTI/I.

CocTaBisATh  ypaBHEHHS, OIUCHIBAIOIINE  3aKOH
COXPAaHEHHsI MMIIYJbCa BKOHKPETHOM  CHUTyalluH.
HaxonuTh, HCHONB3ysS COCTaBICHHOE YpaBHEHHE,
HCHU3BCCTHBIC BCIIMYNHEI.

Co3naBaTh CUTyallUH, B KOTOPBIX IPOSIBISIETCS 3aKOH
COXpaHeHI/Ifl I/IMHyJII)CEI.

Haxoauts B uteparype u B HTepHere uH(popmaIumo
110 3aJITaHHOU TEME.

['OTOBUTH Mpe3eHTAllMH M COOOIICHUS MO U3YYEHHBIM
TeMaM (BO3MOYKHBIE TEMbI IPEACTABICHBI B YUCOHHUKE).
['OTOBUTH MpE3eHTAIMM M COOOIICHHUS O TOJeTax
YeJIOBEKa B KOCMOC, O JIOCTKEHHUSIX Halllel CTpaHbl B
OCBOEHMHU KOCMHUYECKOI0 MPOCTPAHCTBA

3aKOH COXpaHEHUS
MEXaHUYECKOH sHeprun

/laBaTh  ompeneieHue MOHATHM: paboTa  CHIIBL,
MOIIHOCTb, KMHETHYECKasi JHEPIus, IMOTCHLHAIbHAs
SHEprus, MOJIHAs MeXxaHU4yecKas SHEprus,
M30JIMPOBaHHAs CUCTEMA, KOHCEPBAaTUBHAS CHUJIA.

Haxonute B KOHKPETHOM  CHUTyallud  3HA4YCHUS]
(bu3nUecKUX BEJIWYHMH: pabOThI CHIIBI, PabOTHI CHIIBI
TSOKECTH, pabOThl CUJIBI YNPYTOCTH, pPabOThl CHIIBI
TPEHMs,  MOIIMHOCTH,  KHHETHYECKOM  DHEPIHUH,
M3MEHEHUSI KMHETUYECKON HHEPruH, MOTEHUUAIbHOU
HHEPrUU TEJl B TPABUTALIMOHHOM I10JI€, TOTEHIIMAIILHON
DHEPTUHM YNPYTO Ae(POPMUPOBAHHOTO Tea, TOJIHOM
MexaHuueckoll 3Hepruu. CoCTaBiIATh ypaBHEHUS,
CBSI3bIBAIOIINE PAOOTyY CHIIBI, IEUCTBYIONIEH HA TEJIO B

KOHKpCTHOfI CUTyaliy, ¢ U3BMCHCHUCM KUHETHYSCKON
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OHepruu Tena. HaxoauTs, HCHONb3ys COCTABICHHOE
YPaBHEHHE, HEU3BECTHBIC BEIIMUUHBI.
DopMyIMpOBaThH 3aKOH COXpaHEHUs IIOJIHOH
MEXAHUYECKON SHEPTUH, TPAHMILIBI €70 IPUMEHUMOCTH.
CocTaBiiATb ~ ypaBHEHMs,  OIMCBHIBAIOIIME  3aKOH
COXpDaHECHMs IIOJIHOM MEXaHWYEeCKOM DHEpPIruu, B
KOHKpPETHOM  cuTyanuu. HaxomuTe,  uCnoib3ys
COCTaBJICHHOE YPAaBHEHUE, HEU3BECTHBIC BEJIMYNHBI.
Co3naBaTh CUTyallM, B KOTOPBIX IPOSBISETCS 3aKOH|
COXPaHEHHUsI [TOJIHOM MEXaHUYECKON YHEPIHH.
BBITTONHATE OKCHEPUMEHTAIBHYIO IIPOBEPKY 3aKOHQ
COXpPaHEHMsI MEXAaHWYECKOW DSHepruu. BrIIoaHATH
KOCBEHHBIE U3MEPEHUS UMITYJIbCA TEJIa, MEXaHUYECKOU
SHEPIUu Tesa, padoThbl CUIIbI TPEHHUS.
PaGorate B mape, Trpynme TMpud  BBINOJIHEHUU
[IPAKTUYECKUX 3aJaHUM.
Haxonuth B nuteparype u B HaTepHeTe nHpopmaruio
10 3aJJaHHOMN TEME.
['OTOBUTH MpE3eHTAllMM U COOOIIEHUS MO M3YYEHHBIM
TeMaM (BO3MOJKHBIE TEMbI IIPEJICTABICHbI B yUEOHHUKE).
[IpuMEHATH  3aKOHBI  COXPAHEHUS HMIYyJIbCa H
MEXaHUYECKOM DHEPruM Ul OIMCAHUSA JBUKECHHUS
CIbHBIX TEJ

Cratuka

/laBaTb ~ omnpeneneHue  MOHATUN:  PaBHOBECHE,
YCTOMYMBOE pPaBHOBECHE, HEYCTOWYHMBOE PaBHOBECHE,
0e3pa3iMyHOE paBHOBECHE, IUIEYO CHJIbI, MOMEHT
CHJIBI.

HaxonuTh B KOHKPETHOW CHUTYyallud 3HA4YeHHs IUIeda
CHUJIbI, MOMEHTA CUJIBL.

[lepeuncnarby ycioOBUS paBHOBECHS MaTe€pHAIbHON
Toukn u TBEpAoro Ttena. CocCTaBiATh YpaBHEHUS,

OINMCLIBAOINNEC YCJIOBHA PABHOBCCHUA B KOHKPCTHBIX
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cuTyauusx. Haxoautb, wHcCIONb3ys COCTaBIEHHOE

YpaBHEHUE, HEU3BECTHBIE BEJINYUHBI.

PacriosHaBaTh,  BOCHPOU3BOAUTH M HAOIIOJATh

pa3IMyHbIe BUbI PABHOBECHUS TEI.

3mMepsATp  CHly C  TIOMOIIBIO  NPYKUHHOTO

TUHAMOMETpa U UU(POBOrO JaTYMKa CUIIbI, U3MEPSATh

ieyo cuiael. PabGortarb B mape, Tpymnne Ipu

BBITTOJIHEHUH MPAKTUYECKUX 3aJaHUi.

Haxomuth B suteparype u B lHTepHEeTE HHPOPMAIUIO

0 3HAYCHUH CTATHKU B CTPOUTENLCTBE, TEXHHUKE, OBITY,

00BsicCHEHHE (OPMBI U Pa3MEPOB OOBEKTOB MPUPOIBL.

['OTOBUTH MpE3EHTAIlM W COOOILIEHUS MO JaHHBIM

TeMaMm.

PabGotaTe B mape MNpU BHINOJHEHUH JTabOpaTOpHOI
ab0ThI

OcCHOBEI THUAPOMECXaHUKU

JlaBaTb  ompenelneHUe — IMOHATUN:  HEC)KUMaeMas
PKUIKOCTh,  PaBHOBECHME  JKHJIKOCTH W Tasa,
CUAPOCTATHYECKOE AaBiieHUe. HaXoauTh B KOHKPETHOM
CUTyallud 3HAYEHMsI JIABJIEHHMS B  IIOKOALIEHCA
PKUAKOCTU uiu raze. Popmynuposars 3akoH [lackans.
[Ipumensats 3akon [lackams g OOBsICHEHUS
rMIPOCTATUYECKOTO Tapajokca, JUIsl OOBICHEHMS
[IPUHLMIIA JCUCTBUSA THMAPABIMYECKOrO IIpecca H
BBIYMCIICHUS €T0 IIapaMETPOB.

dopMynupoBath 3ak0H Apxumena. IIpumeHsATs 3aKoH
Apxumena Juisl  pemieHus 3agad.  PaccuuThiBaThH
[JJOTHOCTH TEJ II0 HX IOBEACHUIO B KHUIAKOCTH.
OnpenensaTb BO3MOXKHOCTD IUIABAHMS TENA.

123

MoJiekyasipHast
(puszuka n
TEPMOAUMHAMHUKA

17+2

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU
(MKT)

/laBaTh ompeneneHUe MOHATUN: TEIUIOBBIE SIBICHUS,
MaKpOCKOIIMUECKUE  Tela, TEIUIOBOE  JABH)KECHHUE,
OpoyHOBCKOe nBUXeHHE, Au(Qy3usi, OTHOCUTEIbHAsS

MOJICKYJIApHAsd mMacca, KOJIMYCCTBO BCIICCTBA,
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MOJISIpHAsA  Macca, MOJICKYJa, MacCa  MOJICKYIIbI,

CKOPOCTb JABHKCHU A MOJICKYJIBI, CpeaHss
KHHCTHYCCKast SHEPIUa MOJICKYJIbI, CHIJIbI
BSaHMOHeﬁCTBHH MOIJICKYII, PII[eaJ'IBHBIﬁ ras,

MUKPOCKOITIUYECKHE IMapaMeTpbl, MaKpPOCKOMUYECKUE
apaMmeTphl, JaBJIeHUE Ta3a, a0COM0THAs TEMIIepaTypa,
TermioBoe paBHoBecue, MKT.

[lepeuncnarsb MHUKPOCKOIMYECKUE u
MaKpPOCKOITMYECKHE MMapaMeTpPhbI rasa.

[lepeuncnars ocHoBHBIC TTookeHUss MKT, npuBoauTh
MPUMEPBI, PE3yabTaThl HAOIIOJCHUH H ONKCHIBATH
SKCIIEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEAJIUBOCTb.
Pacrio3HaBaTh W OIKCHIBATH SIBJICHUA: TEILJIOBOE
MBUOKEHHE, OpOyHOBCKOe ABMKeHHe, auddysus.
Bocnpon3Boautb u OOBACHSTH OMIBITHI,
IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CKOpocTH Tuddy3uu
OT TEMIIEPATYphbl U arperaTHOrO COCTOSTHUS BEIECTBA.
HaGnronate 1uddy3uto B )KUAKOCTAX U razax.
lcrionp30BaTh MOJYYEHHBIE HA YPOKAX XUMHUHU YMEHUS
HAaXOJWUTh 3HAYEHUS OTHOCUTEIBHON MOJIEKYISIPHOU
MAacChl, MOJIIPHOM MAacChl, KOJMYECTBA BEIIECTBA,
Macchl  MOJIEKYJBI, (OpPMyIUpOBaTh (PUINYECKUI
CMBICJT TIOCTOSTHHOM ABoraapo. OrneHuBath pa3mep
MOJIEKYJIBI.

OOBACHATD OCHOBHBIE  CBOMCTBAa  arperaTrHbIX
cocTosiHU BeniecTBa Ha ocHoBe MKT.

OnuchIBaTh MOJCID «UCATHHBINA Ta3y.

CocraBnate ocHoBHOe ypaBHeHue MKT wmaeanbHOro
raza B KOHKPETHOW CHTyalliW; HaXOJWUTb, MCTOJb3YS
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.
CocTaBnsATh ypaBHEHHE, CBS3BIBAIOIICE JIABJICHHE
MeaIbHOrO Ta3a CO CpeAHEl KMHETUYECKOW SHEprue
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MOJIEKYJI, B KOHKPETHOH CHUTyallud; HaXOJAMTb,
MCIIONIb3YSl COCTABJIICHHOE YypaBHEHHE, HEU3BECTHHIE
BEJIMYHHBI.

OnuceiBaTh  CHOCOOBI  M3MEPEHHs]  TEeMIIepaTyphl.
CpaBuuBath mkaibl KenbBuna u Lenscusi. CocTaBisiTh
ypaBHEHHUE, CBsI3bIBarollee adCOMIOTHYIO TEMIIEpaTypy
MICAIBHOTO T'a3a CO CPEeAHEN KMHETHYECKOW dHEpPrueu
MOJIEKYJI, B KOHKPETHOH CHUTyallud, HaXOJUTh,
MCIIOJIb3YSl COCTABJIICHHOE YpaBHEHUE, HEU3BECTHbIE
BEJTMYUHBI.

CocTaBiiATb ypaBHEHHE, CBS3BIBAIOILIEE JIaBJICHUE
M7ealbHOTO Ta3a ¢ abCOJIOTHOM TeMIieparypou, B

KOHKPETHOM  CUTyallUM,  HAaxOIWUTb,  HMCIOJb3Ys
COCTAaBJICHHOE YPaBHEHUE, HEU3BECTHBIC BEIIMYUHBI.
M3mepsaTh TEMIIEpaTypy KUIKOCTH, rasa

PKUAKOCTHBIMU U IU(DPOBBIMU TEPMOMETPAMHU.
PaGotate B mape, TIpynme TIpUd  BBIIOJHEHUHU
rpaktuyeckux 3amaHud. Haxomuts B HMHTepHere u
JIOMTOJTHUTENILHOW JINTEPATYPE CBEIACHHS IO HCTOPHH
Pa3BUTHS  aTOMUCTUYECKOM  TEOPUM  CTPOECHUS]
BEIIlCCTBA

ypaBHeHI/IH COCTOsHHA Ira3a

CocTaBnATh ypaBHEHHE COCTOSIHUS MJI€ATBHOIO
raza W ypaBHeHue MenneneeBa—Kianeiipona B
KOHKpETHOW  cuTyauuu. Haxomuth,  ucnomb3ys
COCTaBJIEHHOE YpaBHEHHME, HEU3BECTHbIC BEINYHHBI.
PacriozHaBaTb M ONKMCBIBATH  M30IPOLECCHI B
ujiealbHOM rase.

@opMyJIUpOBATh Ta30BbI€ 3aKOHBI W  ONPENENAThH
rPaHULIBl UX MPUMEHUMOCTH, COCTABIIATH YPAaBHEHUS
JUUIS1 KX OMKMCAHUS; HAaXOAUTh, UCIOJb3Ysl COCTABIICHHOE

YPaBHCHUEC, HCU3BCCTHLIC BCIIMUNHEIL.
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[lpencraBnsitb B BUAe TIpadUKOB  H30XOPHBIH,
1300apHBIit u U30TEPMUYECKUI ITPOLIECCHI.
Omnpenensite 1o rpadukaM XapakTep Impolecca u
MaKpoOIlapaMeTpbl HIEAIBHOIO Ia3a.

3MepsATh  JaBI€HME BO3AyXa MaHOMETpaMH U
HU(GPOBBIMU JATYMKAMM JIaBJICHUS ras3a, TeMIIepaTypy
rasa SKUIKOCTHBIMU TEpMOMETpaMU HUIU(POBBIMU
TeMIepaTypHbIMU JaTYUKaMH, 00BEM Ta3za ¢ MOMOIIbIO
CUIIb(OHA.

PaGoTarb B mape, TIpymmne Mpd  BbINOJIHEHUH
[IPAKTHYECKUX 3a1aHUM.

HaxonuTh B nutepatype U B MIHTEepHETE MHpOPMaLINIO
110 3aJIaHHOM TEME.

['OTOBUTH MpE3eHTALMK U COOOLICHHUS IO M3YyYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI [TPEJICTABICHBI B YUEOHUKE).
[IpyMeHATh MOAENb HACATBHOIO ra3a s ONUCAHUS
[OBE/ICHUS peaJIbHbIX I'a30B

BzanMHbIe IMPpEBpaIICHUA
KUJIKOCTU M ra3a

/laBatb onpeeraeHue MOHSATUH: HCIIapeHue,
KOHJICHCAIIUsI, KUIEHUE, JTUHAMHUYECKOE PaBHOBECHE,
HAaCBIIICHHBIN nap, HEHACBIIICHHBIN nap,
Pacro3HaBaTh, BOCIIPOU3BOANTh, HAOIIOAATH SIBIICHUS:
VcllapeHue, KOHAEH CAusl, KUIIEHHE.

5678

JKunkoctu

[lepeuucnsaTh CBOMCTBA KHJIKOCTH U OOBSICHITH UX C
IIOMOIIIBKO MOJICIIN CTpO@HI/IH KHUIOKOCTH, COS)IaHHOﬁ Ha|
ocHoBe MKT.

I[aBaTB onpeﬂeneHI/Ie HOHﬂTHﬁI CHUJIBI HOBerHOCTHOFO
HaTsSHKCHUS, KodhUIIueHT MMOBEPXHOCTHOT'O
HATSIX)KCHU . PaCHOBHaBaTI) 158 BOCHpOI/ISBOJII/ITI)
[pUMEPHI MPOSIBJICHUS JercTBUA CHIIB]
HOBerHOCTHOFO HaTSKCHU.

123

TBEpable Tena

HaspsiBaTh CX0ACTBa M pasjinius TBépI[LIX TCII,
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aMOp(HBIX Te, JKUAKUX KPUCTAILIOB.
[lepeunciiATh CBOMCTBA TBEPABIX TEI

OCHOBBI TEPMOIMHAMUKH

/laBaTh omnpenesieHUE MOHATUN: TEPMOAUHAMHUYECKAS
cucrema, M30JIMpOBaHHAs TepMOJMHAMUYECKAs
crucTema, PaBHOBECHOE COCTOSIHHE,
TEPMOJIMHAMUYECKUN MPOLIECC, BHYTPEHHSASI SHEPrus,
BHYTPEHHSSL SHEPIUsl UICATBHOIO ras3a, TeIIOEMKOCTb,
KOJIMYECTBO TEIUIOTHI, YZAEJIbHAs TEIJIOTAa IUIaBJICHMUS,
yAelbHas ~ TeIJoTa mapooOpa3oBaHus,  yAelbHas
TEIIOTa CrOpaHUs TOIUIMBA, paboTa B TEPMOJIMHAMUKE,
00paTUMBI  TIpolleCC,  HEOOpaTHMBIA  MpOIlECC,
HarpeBaTesb, XOJNOIWIBHUK, paboyee Teno, TerIoBOH
nBurareib, KIT/[ TemnoBoro asurarens.

PacriozHaBaTh TEPMOAMHAMHYECKYIO CUCTEMY,
XapaKTepu30BaTb €€  COCTOSHUE M IPOLECCHI
M3MEHEHMs  cocTosiHMA.  OmMchiBaTh  CHOCOOBI
M3MEHEHUSI COCTOSHMSI TEPMOAVMHAMUYECKON CHUCTEMBI
yTEM

MeXaHU4YEeCKOI paboThl U IPU TEIUIONEpeaye.
CocTaBnaTh ypaBHEHHE TEIUIOBOTO OamaHca B
KOHKPETHOW  CUTyalluM,  HaxOJIWTb,  HCIOJb3YyA
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.
HaxonuTh 3Ha4YEHUsI BHYTPEHHEN YHEPTUH UCAIBHOIO
ra3a, M3MEHEHHE BHYTPEHHEH HHEPruu UACaIbHOIrO
raza, pa0OThl HWAEATHHOTO Tasza, pPabOTBI  HaL
WeanbHbIM ~ Tra3oM,  KOJIIMYECTBAa  TEIUIOTHI B
KOHKPETHBIX CUTYaIIHsIX.

HaxomuTh 3HaueHWe paldOTHl HIEAIbHOTO Tra3a o
rpaduKy 3aBUCHMOCTH JaBJICHHS OT o0bemMa TIpH
1300apHOM IIpolIecce.

@opMyIUpOBATh MEPBBIA  3aKOH TEPMOIAUHAMHKH.

CocTaBIATh YPaBHCHHUEC, ONMMCBHIBAIOIIICC HepBLIﬁ 3aKOH
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TEPMOJMHAMUKH, B KOHKPETHBIX CUTyaluusaX, I
M30IPOIIECCOB B HJICATbHOM  Tra3e, HaxOJHUTh;
MCIIOJIb3Ysl COCTABJIECHHOE YpaBHEHHUE, HEU3BECTHBIC
BEJINYUHBI.

Pasnmuyare oOpaTtumbie W HEoOpaTHMbBIE TPOIECCHI.
[TonTBepkaTh IpUMepamMu HEOOPATUMOCTh TETIOBBIX
[TPOLIECCOB.

[IpuBoAMT,  HpUMEPBHl  TEIJIOBBIX  JIBUraTeseH,
BBIJICTISATh B IIPUMEPAX OCHOBHBIE YACTH JBHUIATEIIEH,
ONUCHIBATh IPUHIIUI JICUCTBHUS.

Brorunciars 3Hauenust KIIJ TerutoBoro nsurarens B
KOHKPETHBIX CUTYalUsIX.

Haxonuth B siuteparype u B lHTepHETE HHPOPMAITUIO
0 mpoOieMax SHEPreTUKU U OXpaHe OKpyKarolei
Cpenbl.

Y4acTBOBaTh B IUCKYCCUU O TIPOOJIeMax dHEPreTUKH U
OXPAaHE OKPYXAIOWIEH Cpelbl, BECTU JUAJIOT, OTKPBITO
BbIpAXXaTb M OTCTaWBaTh CBOK TOYKY 3pEHU,
BBICJYIIIMBATH MHEHHUE ONMOHEHTA

OCHOBBI
NJIEKTPOIMHAMHUKH

16+1

DIEeKTPOCTaTUKA

JlaBaTh ompeneeHrue MOHATUI: IEKTPUYECKUN 3apsil,
DIIEMEHTApHBIA  JJIEKTPUYECKUM  3apsf, TOYEYHBIN
DIIEKTPUUYECKUI 3aps]l, CBOOOJHBIN 3IIEKTPUUYECKHI
3apsf, — DJICKTPUYECKOE  T0J€,  HANPSHKEHHOCTH
DJIEKTPUYECKOTO  IOJIA, JIMHUM  HaAIpsHKEHHOCTH
DIIEKTPUYECKOTO TIOJIA, OAHOPOJHOE DIIEKTPHUUECKOE
[oJIe, IOTCHIHUAI JJIEKTPUYECKOrO I0Js, Pa3sHOCTb
[MOTEHIMAJIOB,  JHEPIUs  DJIEKTPUYECKOro  IOJH,

HKBUITOTCHIHAbHAS MMOBEPXHOCTb,
HIIEKTPOCTaTUYECKAs WHTYKITAS, TIOJISIPU3AITUS
NTU3JIEKTPUKOB, JURJIEKTpUYECKas
[IPOHUIIAEMOCTHBEIECTBA, ANEKTPOEMKOCTb,
KOHJIEHCATOP.
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PacriosHaBaTh,  BOCHPOU3BOIUTH M HAOIIOJATh
pasinyHble CIOCO0bl eKTpu3auuu Tesl. OObACHATH
SIBJICHUE 3JIEKTPU3ALMM HA OCHOBE 3HAHUN O CTPOECHUU
BELICCTBA. OnuceiBath " BOCIIPOM3BOJIUTH
B3alMO/ICICTBUE 3apsyKEHHBIX TEIl.

OnuceIBaTh NPUHLKI JEUCTBUS JJIEKTPOMETPA.
@DopMyIMpOBaTh 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsfa, YCJIOBUSA €ro HpUMEHMMOCTH. CoOCTaBIATh
YpaBHEHHE,  BBIpaXalolllee  3aKOH  COXpPaHEHUs
DIIEKTPUYECKOTO 3apsA/ia, B KOHKPETHBIX CHUTYaLMSX.
Omnpenensarb, HUCHOB3YS COCTaBICHHOE YpaBHEHUE,
HEU3BECTHBIE BEJIMYMHBI.

@®opmynupoBath 3akoH  Kynona, ycioBus — ero
[TPUMEHUMOCTH. CocraBnArts YPaBHEHHE,
BbIpaxkatoliee 3akoH KyinoHa, B KOHKpETHBIX
cutyauusax. OnpenensaTs, HCIOIb3Ys COCTaBICHHOE
ypaBHEHNE, HEU3BECTHBIC BEIMUNHBI.

BblunMcnsaTh  3HaUEHUWE — HANpPSDKEHHOCTH  TOJS
TOYEYHOI'O  DJEKTPUUYECKOro  3apsja, OMNpeNesiTh
HAIPaBJICHUE BEKTOpa HAINPSHKEHHOCTH B KOHKPETHOMN
cuTyauuu. OopMyaMpoBaTh MPUHILMII CYNEPHO3ULUN
DIIEKTpUYECKUX nojied. OIpenensaTs HalpaBIeHHE U
3HaYCHHE pe3yNbTUpyroLei HanpsHKEHHOCTH
DIIEKTPUYECKOTO OISl CHCTEMBI TOUEUHBIX 3apsII0B.
300paxaTh 3JEKTPUUECKOE M0JIe C MOMOIIBIO JTUHUMN
HanpsokEHHOCTU. Pacno3HaBaTe M M300pakaTh JIMHUH
HANPSDKEHHOCTH TOJIE TOYEYHOTO 3apsiia, CHCTEMBI
TOYEYHBIX 3aps0B, 3apsHDKEHHOM IIJIOCKOCTH, ABYX

MapajICJIbHBIX HHOCKOCTefI, OAHOPOJHOTO n
HCOAHOPOAHOI'O SJICKTPUICCKUX MOJICH.
OHpe}IeJ'ISITB 10 JIMHUAM HaHpH)KéHHOCTI/I

DJICKTPHUYICCKOI'O I10JIA 3HaKH n XapaKTep
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pacnpeeneHus 3apsioB.
OmnpenensaTh MOTEHIUAN AIEKTPOCTATUYECKOTO OIS B
TAaHHOM TOYKE MOJII OJHOTO PA3HOCTh MOTCHIIUAJIOB,
HaNpSOKCHUE B KOHKPETHBIX cuTyanusx. CocTaBisTh
YpaBHCHUA, CBsI3bIBAIOIIINC HaHpSDKéHHOCTB
DIIEKTPUUYECKOTO TOJII C PAa3HOCTHIO TOTEHIMAJIOB;
BBIUUCIIATh, HCIOJB3Ysd COCTABICHHOE YpaBHEHHE,

HCHU3BCCTHBIC BCIINYHNHEIL. I/1306pa>1<aTL
OKBUIIOTCHIHUAJIBHBIC IIOBEPXHOCTU DJICKTPHUYCCKOI'O
I10JIA. Pacrnio3naBath u BOCIIPOU3BOAUTD,

DKBUIIOTCHIIMAIBHBIE TMOBEPXHOCTH TMOJIA TOYEYHOIO
3apsia, CHCTEMbl TOYEUHBIX 3apsiioB, 3apsyKEHHOU
[JIOCKOCTH, JBYX MapajuleNibHbIX IUIOCKOCTEH;
OJHOPOJTHOTO U HEOJHOPOJHOTO  DIJIEKTPUUYECKHUX
[TOJICHA.

OOBACHATL YCTPOMCTBO W TPHUHIMI  JIEHCTBUS,
MMPAKTUYECKOE 3HAYECHHE KOHJAEHCATOPOB.

BblunciiATe  3HAYEHUs DJIEKTPOEMKOCTH  IIIOCKOTO
KOHJICHCATOpa, 3aps/ia KOHAEHCATOpa, HAMPSKEHUS HA|
0OKJIaJIKaX KOHJEHCAaTopa, MapaMeTpoB IUIOCKOTO
KOHJIEHCATOpa, JOHEPruM  JJIEKTPUYECKOrO  MOJIA
3apsKEHHOTO KOHJIEHCAaTopa B KOHKPETHBIX
CHUTyalHsIX.

Haxongute B  MHTEepHETEe W [IONOJHUTEIBHOU
nmuTeparype MHPOPMANHMI0 00 OTKPBITUH DJIEKTPOHA,
MCTOPUHU U3YYCHUS DIIEKTPUUECKUX SBJICHUM.

['0OTOBUTH TIPE3CHTAIIUM U COOOIICHHS MO WU3YYCHHBIM
TeMaM (BO3MOXKHBIC TEMBI MTPEJICTABJICHBI B YYEOHHKE)

3aKOHBI ITOCTOSTHHOT'O TOKA

JlaBaTh onpenesieHre MOHATUNA: dJIEKTPUYECKUN
TOK, CWJa TOKa, BOJIbT- aMIEpHAas XapaKTEPUCTHUKA,
DJIEKTPUYECKOE CONMPOTUBIICHUE, CTOPOHHUE CHIIBI,

QJICKTPOABHIKYIIAA CHJIA.
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[lepeunciars YCIOBUA CYILIECTBOBAHUS
PIIEKTPUYECKOTO TOKA. Pacno3naBath u
BOCIIPOU3BOJUTH  SIBIICHUE JJIEKTPUYECKOTO  TOKA,
NEHCTBUSL  DJIEKTPUUECKOrO TOKa B  IPOBOJHHUKE,
00BSACHATh MEXaHU3M SIBJICHUN HAa OCHOBAHWH 3HAHUI
0 CTPOEHUU BELIECTBA.

[Tonp30BaThCs aMIIEPMETPOM, BOJIbTMETPOM:
VUUTHIBATH OCOOCHHOCTH HW3MEPEHUS KOHKPETHBIM
MPUOOPOM U MPaBHIIA MOJKIIOUCHHS B DJIEKTPUUECKYIO
uenb. MccnenoBaTh SKCIEPUMEHTAIbHO 3aBHCUMOCTD
CAJIBl TOKa B NPOBOJAHUKE OT HANPSKEHUS W OT
CONPOTUBIIEHUs MNpoBoAHUKA. DopmynupoBaTh 3aKOH
OmMa 1151 ydacTKa 1LeNu, YCJIOBHS €ro MPUMEHUMOCTH.
CocTaBnsATh ypaBHEHHE, ONUCHIBarolee 3akoH Owma
JUII  y4acTKa UENH, B KOHKPETHBIX CHUTyalUsX;
BBIUMCIIATh, UCIIOJB3ys COCTAaBJICHHOE YypaBHEHHE,
HEU3BECTHBIE 3HAYEHUsS BEJIMYMH. PaccuuThIBaTh
oOliee  CONMPOTHBJICHHME  y4yacTKa  Iemu  IpHU
[MOCJEAOBATEIbHOM W  MApAJUIEIbHOM COCIMHEHUH
[MPOBOJIHUKOB. BBIMONHATE pacy€rsl CUI TOKOB H
HapsDKEHUA B PA3JIMYHBIX DJIEKTPUYECKHX ULEISIX
dopMynHpoBaTh M HCMOIB30BaTh 3aKoH J[xoymns—
Jlentia.  Ompepenatb  paloTy U MOIIHOCTh
DJIEKTPUYECKOTO  TOKA,  KOJIMYECTBO  TEIUIOTHI,
BBIJICTISIFOIIEHCSA B TPOBOJAHUKE C TOKOM, TP 3aJaHHBIX
napamerpax®@opmynupoBarh 3akoH Oma ISl TOJTHOM
[IET, VYCIOBUS €ro MnpuMEeHUMOCTH. (CoOCTaBIsATh
ypaBHEHHUE, BbIpaxaromiee 3akoH Oma [ MHOJHOM
[[€TT1, B KOHKPETHBIX CUTYalUAX; HAXOJIUTh, HCIIOJIb3YS
COCTaBJICHHOE YPAaBHEHHUE, HEU3BECTHBIE BEJIMYHUHBI
M3mMepsaTh  3HA4Y€HHWE  DJIEKTPOABWKYIIEH  CHIIBI,

HAPpSODKCHUC YW CHJIY TOKa Ha YY4CTKC MHICHHU C
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MOMOILIBIO BOJITMETPA, amImepMmerpa U IH(POBHIX
TaTYMKOB HAIIPSKEHUS U CUJIBI TOKA.

CoOnroate mpaBuWiIa TEXHUKH O€30IacHOCTH TpHU
paboTe ¢ ICTOYHUKAMU TOKA.

PaGoTarb B mape, TIpynmne TMpH  BbIIOJIHECHUH
[IPAKTUYECKUX 3a/1aHU.

Haxomuth B siuteparype u B lHTepHEeTE HHPOpPMAIUIO
[0 3aJaHHOW TEeMe, O CBA3M BJIEKTPOMArHUTHOIO
B3aMMOJICHCTBUSL € XUMHUYECKUMHU pEaKUUSIMU U
OMOJOrMYeCKUMH TpoleccaMu, 00 HCIOIb30BAaHUU
PIIEKTPUYECKUX SBJIEHUH KUBBIMU OPTaHU3MaMH.
['OTOBUTH Mpe3eHTAMH U COOOIICHUS MO WU3YYEHHBIM
TeMaM (BO3MOXHBIE TEMBI IPEJICTABIICHBI B YUCOHHKE).

DNEKTPUUECKUN TOK B
pa3IUYHBIX Cpeaax

I[aBaTL OIIpCACIICHUC MTOHSATUM: HOCHTCIIN
DJICKTPHUYCCKOTO 3apsaa, MMpOBOANMOCTD,
CBCPXIIPOBOANMOCTD, coOCTBEeHHAs MMpOBOANMOCTD,
[IpUMECHaA MMPOBOANMOCTD, OJICKTPOHHAsA

[IPOBOAMMOCTD, JBIPOYHAs IPOBOAUMOCTb, BaKYyyM,
TEPMOIEKTPOHHAsT 3MMCCHUS, JJIEKTPOJIU3, Ta30BBIN
paspsn, pexoMOnHaLus, MOHU3aIMS,
CaMOCTOSITENIbHBIM  pa3psll,  HECaMOCTOSTENIbHbBIN
paspsan, niaasma.

Pacrio3HaBaTh M ONUCHIBaTh SIBJICHUSI MPOXOXKIECHUS
DIIEKTPUYECKOTO TOKa qyepes IIPOBOJHUKH,
[OJIYTIPOBOJTHUKH, BaKYyM, JIEKTPOJIUTHI, Fa3bl.
KauecTBEHHO XapaKTepU30BaTh JIEKTPUUECKUN TOK B
Cpelle: Ha3bIBaTbHOCHUTEIM 3apsiioB, MEXaHU3M HX
00pa3oBaHUs, XapakTep JBIKEHUS  3apsAIoB B
DIIEKTPUYECKOM T0JIe W B €ro  OTCYTCTBHUH,
3aBHCHUMOCTb CHJIBI TOKA OT HaIlPSDKEHUS, 3aBUCUMOCTh
CHJIBI TOKA OT BHEILIHUX YCJIOBUH.

Hep CUNCIIATDh OCHOBHBIC ITOJIOKCHUA TCOpUHU

12345678

29




HIIEKTPOHHON IIPOBOJAMMOCTH METAJLJIOB.

Borancnsate 3HAYEHUS cpenHei CKOpPOCTH
YIOPSIOYEHHOTO JABUKEHUS 3JEKTPOHOB B METAJLJIE
Mo/ JACWCTBUEM DJIEKTPUUECKOIO IMOJjs, B KOHKPETHOMN

CUTYyaLUH. Onpenensrsb COIIPOTHUBIICHUE
METAJIINYECKOT O IIPOBOJHUKA pu JTAHHOMN
TEeMIIEpaType.

[lepeunciATb ~ OCHOBHBIE  IOJIOXKEHHUS  TEOpPUHU
DIIEKTPOHHO-BIPOYHON IIPOBOJIUMOCTH

HOJIYHPOBO,Z[HI/IKOBHpI/IBOI[I/ITL IIPUMCPLBI YHCTBIX
[MOJIYIIPOBOAHUKOB, ITOJTYIPOBOJHUKOB C JOHOPHBIMHA U
AKICIITOPHBIMU ITPUMCCSIMMU.

[IpuBOIUTH IIPUMEPBI UCIIOJIb30BaHUs
[OJIYTIPOBOTHUKOBBIX TPUOOPOB.
[lepeuncnstsb yCIIOBUS CYLIECTBOBAHUS

HIIEKTPUYECKOTO TOKa B BakyyMme. [[puMeHsaTs 3HaHUs O
CTPOCHUHM  BEIIECTBA  JUISI  ONMHUCAHHS  SIBIICHUS
TEPMOIIEKTPOHHOU dMuUcCUU. ONHCHIBATH MPUHIIMII
NEHCTBUS BAaKYyMHOTO JHMOJA, JJCKTPOHHO- JTyYeBOM
TPYOKH.

[IpyBOIUTL TPUMEPHI HUCIOJIL30BAHUS BAaKyyMHBIX
nprOOpOB.

OOBACHATH MeXaHM3M O00pa30BaHUS  CBOOOJHBIX
3aps70B B pacTBOpax M paciliaBaXx dJIEKTPOJIUTOB
[IpuMeHSITh 3HAHWS O CTPOCHHH BeEMIeCTBA  JUIS
OTHMCAHUS SBIICHUS DIIEKTPOIU3A.

[TprBOIUTE IPUMEPHI UCTIOIB30BAHUS JJICKTPOIIH3A.
OOBSACHATL MeXaHM3M O00pa3oBaHUsS CBOOOIHBIX|
3aps0B B ra3ax.

[IpuMeHsTh 3HaHWS O CTPOCHMHM BEUIeCTBA IS
OIMCAaHUS SIBJICHUM CaMOCTOSTEIHLHOTO u
HECaMOCTOSITENILHOTO Pa3psIoB.
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PacniozHaBaTh, NPUBOAWTH IPUMEPHI, IEPEUUCIATH
YCIOBUSI ~ BO3HUKHOBEHHMS  CaMOCTOSITEJIBHOTO W
HECAMOCTOSITEILHOIO Ta30BBIX pPAa3ps0B, PA3JIUYHBIX]
TUIIOB Ta30BbIX Pa3psJIOB.

[[pyuBOAMTE,  TPUMEPBI  MCIIOJB30BAaHUA  Ta30BBIX
pa3psaoB.

[lepeunciaTh OCHOBHBIE CBOMCTBA U MNPUMEHEHHUE
[JIa3MBbI.

Haxonuth B siureparype u B HTepHeTe nHOpMAIIio
Mo 3a7aHHoi Teme. [lepepabaTriBaTh, aHAIM3UPOBATH U
MpPEACTaBISITh HMHPOPMALIMIO B  COOTBETCTBHU C
[MOCTaBICHHBIMH 3aJa4aMHU.

['0OTOBUTH MPE3EHTALIUU U COOOIICHHS 10 M3YYCHHBIM
TeMaM (BO3MOJKHBIE TEMBI IPEJICTABICHBI B YYCOHUKE)

OCHOBBI
DJIEKTPOAMHAMUKH
(mpoaoJrxeHue)

MaruutHoe nose

/laBaTh omnpeneneHus TMOHSATUWA: MarHUTHOE IIOJIE,
MHIYKIMS MAarHATHOTO TIOJIS, BUXPEBOE IIOJie, CHUIIa
Awmmepa, cwia JlopeHna, QeppomMarHeTuk, IOMEH,
temrnepatypa Kropu, /laBath omnpeneneHue eIuHULIBI
WHIYKIIMA MAarHATHOTO ToJisl. [lepeuncisiTh OCHOBHBIE
CBOICTBAa MAarHUTHOTO ITOJIS.

300pakaTh ~ MarHUTHBIE  JIMHUM  TTOCTOSIHHOTO
MarHuTa, IpsMOTO MPOBOJHHUKA C TOKOM, KAaTYLIKH C
TOKOM.

HabmtoaTh B3aMMOJACHCTBHE KATYIIKH C TOKOM U
MarHuTa, MarHUTHOW CTPEIKH U TIPOBOJIHUKA C TOKOM,
NEeUCTBUST MArHUTHOTO MOJsT Ha  JBHIXKYIIYIOCS
3apsOKEHHYIO YacTHILY.

dopMynupoBaTh 3aKOH Awmmepa, TpaHULBI €ro
MPUMEHUMOCTH.

Onpenensrtob HarpaBJeHUE JIMHUAMN WHIYKIUN
MarHUTHOTO TIOJISI C TIOMOIIBIO TpaBujia OypaBuuKa,

HAIpaBJICHUC BCKTOPOB CHJIbI AMnepa 1N CHJIbI
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JIopeH1a ¢ moMoILbIO IIPaBUIIA JIEBOM PYKH.
[IpumensaTs 3akoH Amnepa U Gopmyilny Ul
BBIYMCIICHUS Cwibl JlopeHna mnpu pemeHuu 3ajad.
[lepeuncnaTs  THUIBI  BEIIECTB 110  MAarHUTHBIM
CBOMCTBAaM, Ha3bplBaThb CBOMCTBAa JHA-, Iapa- W
(heppOMarHeTUKOB.

V3mMepsTh CUily B3aMMOJEHUCTBUS KaTyLIKH C TOKOM H
MarHura.

PaboTraTe B mape NpU BBHINOJIHEHUHM HPAKTUYECKUX
3aJJaHuH, B [1ape U IPYIIIE IPU PELICHUH 3a]1a4.
Haxomuth B siuteparype u B lHTepHEeTE HHPOpPMAIUIO
0 BKiage Ammepa, JlopeHna B n3ydeHHe MarHMUTHOTO
noJsi, pycckoro ¢usnka CTojeroBa B HCCIIEIOBAHHE
MarHMTHBIX CBOICTB (beppoMarHeTuKoB, 0
[IPUMEHEHUH  3aKkOoHa  Ammepa,  IPaKTHYECKOM
MCIIOJIb30BAaHUN  JIEUCTBUS MAarHUTHOIO IIOJIA  Ha
NBIDKYIIMICS  3apsAll, YCKOPHUTEIAX 3JIEMEHTapPHBIX
4acTHUL, O BKJIAJC POCCUMCKHUX YYECHBIX B CO3JIaHUE
YCKOPUTEJIEH JJIEMEHTAPHBIX YACTHI], B TOM YHCJIE B
O6wenunenHom Mucrutyre SAnepusix MccenenoBanuii B
J/lyone w Ha ampoHHOM KoJutaiinepe B llepne; 00
MCTIOJIb30BaHUU (eppPOMArHeTUKOB, O MArHUTHOM II0OJI€
3emiu.

['OTOBUTH MpE3eHTAMH M COOOLICHUS MO M3yYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPEJICTABICHBI B yUEOHUKE)

DJIEKTPOMAarHuTHAasI
VHTyKITHSI

JlaBatTh OITpeJICIICHUS TTOHSATHH: SIBJICHUE
HJIEKTPOMArHUTHOM WHAYKIMM, MAarHUTHBIA MOTOK,
OJIC WHAYKIUH, WHAYKTUBHOCTh, CAMOWHIYKIIHS,
OJ1C caMOMHYKIINH.

Pacmo3HaBaTh BOCTIPOW3BOJIUTH, HAOMIOAATh SIBICHUE

BHGKTPOMaFHHTHOﬁ HWHAYKIHWH, ITOKAa3bIBATh|
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[MPUYUHHO-CIICACTBCHHBIC CBA3U IIPU HaGHIOIIeHI/II/I

SIBJICHMSL. Ha6monate u aHaJIM3UpPOBaTh
HKCIIEPUMEHTBHI, IEMOHCTPUPYIOLIKE ITpaBuiio JleHua.
dopMyIMpoOBaTH MIPaBUJIO Jlenua, 3aKOH
QIIEKTPOMAarHUTHOM ~ MHAYKLIMM,  TPaHULBl  €ro
[TPUMEHUMOCTH.

lccnenoBaTh SIBIEHUE JIEKTPOMArHUTHOW MHAYKIIMH.
OOBACHATD BO3HUKHOBEHUE BUXPEBOTO

DIIEKTPUYECKOTO TTOJISI U DJICKTPOMATHUTHOTO TIOJIS.
PaGoTath B mape u TpyHIe IpH BbINOJIHCHUH
MPAKTUYCCKHUX 3aJaHWH, TUTAHUPOBATH SKCIICPUMEHT.
[lepeuncisiTh MPUMEPBI  UCIOJIB30BAHUS  SIBICHHSI
DIICKTPOMArHUTHOW WHIYKITHH.

Pacrio3HaBaTh, BOCIIPOU3BOJIUTh, HAOIIOIATh SIBICHUC
CAaMOWH/TyKITUH, MTOKa3bIBATh MPUIHHHO-CIICICTBCHHBIC
CBS3M TPU HAOMIOACHUU sBiIeHUS. DopMyIHpOBaTh
3aKOH CaMOWHIYKIIMH, TPAHUIBI €r0 NMPUMEHUMOCTH.
[IpoBOANTH AaHANOTHIO MEXAY CAaMOMHIYKIUEH U
WHEPTHOCTBIO. Onpenensarb 3aBHCHMOCTH
WHIYKTUBHOCTH KaTYIIKH OT €€ JUIMHBI U TUIOIIaTu
BHUTKOB.

HaxoauTh B KOHKPETHOM CHUTyallud 3HAYCHUS:
MarHutHOrO  mortoka, OJJC  wuHaykumun, /C
CaMOUHYKITUH, WHAYKTUBHOCTD, SHEPTHUIO
MarHHTHOTO TIOJIS.

Haxonuth B nuteparype u B HTepHeTe HHPOpMAIUIO
0 HWCTOPUU OTKPBITUS SIBJIICHUS DJIECKTPOMArHUTHON
WHAYKIIMA, O BKJIaJe€ B HU3Y4YEHHE OTOTO SBICHUS
pycckoro ¢m3uka 3. X. Jlenma, o ©Ooprbe ¢
MPOSIBIICHUSIMU DJIEKTPOMATHUTHOW MHIYKIIMH U O €€
WCIIOJIb30BAHUM B MPOMBINUICHHOCTH. [ OTOBUTH
Mpe3eHTAlM U COOOMICHHs] MO0 HW3YYEHHBIM TeMaM
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(BO3MO’KHBIE TEMBI NPEJICTaBJICHBI B yYeOHUKE)

Kosedoanusa u
BOJIHBI

MexaHndeckue KoiaeOaHus

JlaBaTh ompeneseHus TOHATUN: KoJeOaHwUs,
KojeOaTeIbHAsT CHCTEMa, MEXaHHYeCKHUe KoJeOaHus,
rapMOHUYECKHE KoJjieOaHusl, CBOOOIHBIC KOJIcOAHMS,
3aTyxarlue KoJieOaHus, BBIHYXKJICHHBIC KojcOaHUs,
PE30HAHC, CMEUICHHe, aMIUIUTYy[da, MEpUOM, 4YacToTa,
coOCTBeHHAas 4acToTa, (hasa.

[lepeuucnarh ycloBUS BO3HUKHOBEHHS KOJEOaHUU.
[TprBOIUTE IPUMEPHI KOJICOATECITEHBIX CUCTEM.
OnuceiBaTh MOJIEJIH: PYKUHHBIN MasiTHUK,
MaTeMaTUYECKUd  MasTHHUK. llepednciisite  BUABI
K0J1e0aTEeIbHOTO ABMKCHUS, UX CBONCTBA.
Pacno3znaBarts, BOCIIPOU3BOJUTD, Ha0JII01aTh
rapMOHHYECKHUE KolieOaHus, CBOOOAHBIE KojeOaHUs,
3aTyxarlue KoJieOaHusl, BBIHYXJICHHBIC KOJcOaHUs,
[pE30HaHC.

[lepeuncnarb crnocoObl TONY4YEHHUS CBOOOJIHBIX U
BBIHYK/ICHHBIX MEXaHHUECKUX KOJICOaHUIA.

CocTaBnsATh ypaBHEHHE MEXAaHUYECKUX KOJIeOaHUH,
3aMUChIBaTh ero pemeHue. OnpenensaTh Mo ypaBHEHHIO
KOJIe0ATEeIbHOTO JIBIXKEHUSI TTapaMeTPhl KoJIeOaHusI.
[IpencTaBisTh 3aBUCUMOCTb CMEIICHUS, CKOpPOCMU U
yckopenuss ~ OT  BPEMEHM  TpH  KOJIeOaHUSIX
MaTEMAaTHUYeCKOTO0 W MPYXUHHOTO  MAasTHUKA
rpaduyecky, OTIpeeIsATh 1o rpaduky]
XapaKTePUCTHKU: aMILTUTYTy, IEPUO U YacTOTY.
HaxomuTh B KOHKPETHBIX CHTYallHSIX 3HAYCHUS
nepuoaa KojaebaHui MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKA, JHCPTHH MasTHUKA.

OOBSACHATH TpEBpallleHUsT dHEPTUU TMPHU KOoJeOaHUAX
MaTeMaTHYeCKOr0 MasiTHUKA U TPy3a Ha MPYKUHE.

PaboTath B mape W TIpynne Npu pelIeHUH 3aj1ad U
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BBITIOJJHECHUM TPAKTUYECKUX 3aJaHUl, UCCIEHOBAHUM,
[JJAHUPOBaTh JKCIIEpUMEHT. Bectu nuckyccuro Ha
Temy «PoJib pe3oHaHCa B TEXHUKE U OBITY.

Haxoauts B tuteparype u B nTepHere nunpopmaiuio
00 WCIOJNIb30BAHUM MEXAHMYECKUX KOoJIeOaHWi B
npuOopax reosoropa3BelKy, yacax, Kauyelsx, JPYyTrux
YCTpOMCTBAX, 00 UCIOJIb30BAHUU B TEXHHUKE M MY3BIKE
pe3oHaHca 1 0 00prOE ¢ HUM.

['0OTOBUTH MIPE3EHTALIUU U COOOIIECHHS 10 M3YYCHHBIM
TeMaM (BO3MOYKHBIE TEMBI IIPE/ICTABIICHBI B yUCOHHKE).
KoHTposiupoBaTh pelIeHHE 3a/lad CaMUM U JIPYTUMH
YYaIIUMUCS

DNEeKTPOMarHUTHBIC
KoJIe0aHus

JlaBaTh oOmpeeNeHUsT IMOHSATHI: AJIEKTPOMATrHUTHBIC
KoneOaHusi, KolebaTeabHbId KOHTYp, CBOOOJHBIE
DIICKTPOMArHUTHBIC KosieOaHus, BBIHYXJICHHBIC
HIIEKTPOMArHUTHBIC Kose0aHus, MePEMEHHBIH
DIICKTPUYCCKUH  TOK, aKTHBHOE  CONPOTHUBIICHHE,
NMEeiCTByIOIIee 3HAUYEHHWE CHIIBI TOKa, NEHCTBYIOIIEe
3HAYCHUE HaTPSDKEHUS, Tparcdopmarop,
K03 PHULHEHT TpaHCHOpMALIHH.

300pakath cxeMy KoJie0aTeIbHOTO KOHTypa H
OMHCHIBATH MIPUHIIUIT €70 PaOOTHI.

Pacnio3HaBarts, BOCIIPOU3BOJUTS,
HAOII0IaTh
CBOOOIHEIE
HIIEKTPOMArHUTHBIC KoJIeOaHws, BBIHYK/ICHHBIC

BHGKTpOMaFHI/ITHBIe KOHe6aHI/I$I, pe30Hch B ILICIIN|
MEPEeMEHHOTO TOKA.

AHAIN3UPOBATH HpeBpalieHus JHEpruu B
Koe0aTeIbHOM KOHTYpE TpPU  AJIEKTPOMArHUTHBIX
KOJIE€OaHUAX.

HpeI[CTaBJI}ITB 3aBUCUMOCTDL JJICKTPUYCCKOI'0 3apsaa,
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CHJIbI TOKA M HAIIPSDKEHUS] OT BPEMEHU MTPU CBOOOTHBIX
DIIEKTPOMArHUTHBIX  Kojebanusx. Omnpeaensite 1o
rpaduKy KojaeOaHHid ero XapaKTepUCTHKH: aMIUTUTYY,
[epUO U YacTOTy.

3amuceiBaTh  Qopmyny TomcoHa. Beruumcuare ¢
noMmoluiplo Gopmyiasl ToMcOHa MEpUOI M YaCTOTY
CBOOOIHBIX ANEKTPOMAarHUTHBIX KOJIEOaHUIA.
OmnpenensaTs Mepuojl, 4acToTy, aMIUIUTYy KosieOaHuit
B KOHKPETHBIX CUTYalHsIX.

OOBACHATP TPUHIUI TOJYYSHHUS NMEPEMEHHOTO TOKa,
YCTPOMCTBO IreHepaTopa NepeEMEHHOI0 TOKa.

HazbiBaTh 0COOEHHOCTH MEPEMEHHOTO 3JEKTPHUUECKOTO
TOKAa Ha Y4aCTKE LIEMU C PE3UCTOPOM.

3anuceiBaTh 3akoH OMa A7s 1eny MepeMEeHHOro TOKa.
Haxonuth 3HaYeHUs CWIBl TOKa, HANpPSDKEHHS,
AKTUBHOTO CONPOTHUBIICHHUS, 1IENU IEPEMEHHOTO TOKA B
KOHKPETHBIX  CUTyarusix. Haxomute  3HaueHUs
MOIIIHOCTH, BBIJIEJSAIOMIEHCS B LEMU TEPEMEHHOIO
TOKa, JICUCTBYIOIINX 3HAYEHUI TOKA U HAMPSHKEHUS.
Ha3biBaTh yCI0BUSI BOSBHUKHOBEHHUS PE30HAHCA B LIETIH
[EPEMEHHOT0 TOKA.

OnuceiBaTh  yCTPOMCTBO, MNPUHLMI  JIEUCTBUS U
MpuMeHeHue Tpanchopmaropa.

Bbruucnate  KOXQQUIMEHT  TpaHchopMmaluud B
KOHKPETHBIX CUTyarnusx. HaxoauTe B quTeparype u B
uTepHere WHPOpPMAIMIO O MOJIYYCHHH, Tepenade u
MCIIOJIb30BAaHUU TEPEMEHHOr0 TOKa, 00 HCTOpUHU
CO3MaHMsI W TNPUMEHEHHH  TpaHcPopMaTopoB,
MCIIOJIb30BAaHUU PE30HAHCA B LIETIH MEPEMEHHOI0 TOKa
u o Ooppbe ¢ HHMM, ycmexax U HpoOieMax
HIIEKTPOIHEPT€TUKH.

BecTu IHMCKYCCHUIO O TOJIb3€ M BPEE MIEKTPOCTAHLIMMI,
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apryMEeHTHPOBATh CBOIO MTO3UIIHIO, YMETh
BHICTTYIIIMBATh MHCHUE IPYTHX YYaCTHUKOB.

['OTOBUTH MPE3CHTAIIMH U COOOIICHHS MO0 W3YYCHHBIM
TeMaM (BO3MOJKHBIE TEMBI IPEJICTABICHBI B YYCOHHKE)

MexaHuueCcKUe BOJIHBI

/laBaTp omnpenesieHUs] MOHATUI: MEXAHUYECKAsl BOJIHA,
[orepeyHas BOJIHA, IMPOJIOJbHAS BOJIHA, CKOPOCTH
BOJIHBI, JIUTMHA BOJHBI, ()a3a BOJHBI, 3BYKOBas BOJIHA,
FPOMKOCTh 3BYKa, BBICOTa TOHA, TeMOp, OTpaKeHUE,

[IPEJIOMIICHUE, IIOTJIOILICHHUE, UHTEpEepeHIINS,
MEXAHUYECKUX  BOJIH, KOIE€PEHTHBIE HCTOYHUKH,
cTOsT9ast BOJIHA, aKyCTHYECKUU pe3oHaHc,
[JIOCKOIIOJIIPU30BaHHAas BOJIHA.

[lepeunciars CBOMCTBA u XapaKTepPUCTUKHU
MEXAHUUYECKUX BOJIH.

Pacrio3naBars, BOCIIPOU3BOMTb, Ha0II01aTh
MEXaHUYECKHE BOJIHBI, MIOIIEPEYHBIE BOJIHBI,

[MPOAOJIbHBIE  BOJIHBI, OTPa)XEHUE, MPEIOMIIECHHUE,
MOTJIONIeHIE, HHTEP(EPEHITNI0, MEXaHUYECKHIX BOJIH.
HaspiBaTh XapakTEpUCTHKH BOJIH: CKOPOCTh, YacTOTA,
TUTMHA BOJIHBI, Pa3HOCTH (a3.

Onpenenatb B KOHKPETHBIX CHUTYaIUsX CKOPOCTH,
JACTOTHI, ITTUHBI BOJIHBI, PA3HOCTH (pa3 BOIH.
Haxonuth B nuteparype u B aTepHeTe nHpopmaruio
0 BO30OYXKICHHWH, Tepefaue U  HUCIHOJIb30BAaHUU
3BYKOBBIX BOJIH, 00 KCIOJb30BAaHUM PE30HAHCA
3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE.

Bectn QUCKYCCHIO O TOJIb3€ M Bpele BO3ACHCTBUA HA
YEeJI0BEKA 3BYKOBBIX BOJIH, apryMEHTHPOBAaTh CBOKO
[MO3UIMI0, YMETh BBICIYIIMBaTh MHEHHE JIPYTHX
YY4aCTHHUKOB.

['OTOBUTH TIPE3CHTAIIUHM U COOOIICHHS MO M3YYCHHBIM

TCMaM (BO3MO)KHBI€ TCMBbI ITPCACTABJICHLI B y‘-IC6HI/IKC)

12345678
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3JICKTpOMaFHI/ITHLIC BOJIHBI

JaBatb onpeeIeHus ITOHATUN:
DIIEKTPOMAarHUTHOE II0JIE, BHUXPEBOE DIIEKTPHUYECKOE
[10JI€, 3JIEKTPOMATHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI,
JUIMHA BOJIHBI, (ha3a BOJIHBI, OTpayKE€HHE, IIPEJIOMIICHNUE,
[IOTJIOLIEHUE, UHTEpEepeHIIHS, Tudpakuus,
[ONIEPEYHOCTb,  IOJISIPU3ALNA  IEKTPOMAarHUTHBIX
BOJIH,  paJUOCBA3b,  AMIUIMTYyAHAs  MOJYJALUSA,
NIETCKTUPOBAHUE.

OOBSCHSITD B3aMMOCBSI3b NEPEMEHHBIX
DIIEKTPUYECKOTO M MarHuTHOro mosiei. Pucosath
CXEMY pacHpOCTPaHEHUS 3JIEKTPOMAarHUTHOM BOJIHBI.
[lepeuncnsrs CBOICTBa U XapaKTEPUCTUKU
HIIEKTPOMAarHUTHBIX BOJIH.

Pacrio3HaBaTh, HAOJIIOAATH JEKTPOMATHUTHBIE BOJIHBI,
U3Iy4eHUue, INpuéM, OTpaKCHUE, IPEIOMIICHHE,
[OTJIOIEHNe,  UHTephepeHlno, AUPpPakIuo U
[OJIIPU3ALIUIO AIEKTPOMATHUTHBIX BOJIH.

HaxoquTh B KOHKPETHBIX CUTyallUsX 3HAYCHUS
XapaKTEepUCTHUK BOJH: CKOPOCTH, YacCTOTbI, JJIUHBI
BOJIHBI, pa3HOCTHU (a3.

OOBACHATD MPUHIMIBI PATUOCBI3U U TEIEBUJICHUS.
lccnenoBaTb CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOUIbHOrO TenegoHa. HaspBaTh U
ONMCHIBATh COBPEMEHHBIE CPEJCTBA CBS3H.

Boigensate pons A. C. IlomoBa B u3yyeHUH
DIIEKTPOMAarHUTHBIX BOJIH M CO3/IaHUU PAJUOCBS3H.
OTHOCUTBCS C YBOXKEHHUEM K YYEHBIM U UX OTKPBITHSIM.
OO0CHOBBIBATh BaXHOCTh OTKPBITHS]
HIIEKTPOMArHUTHBIX BOJIH JJISl pPa3BUTHS HAYKH.
Haxonuts B tutepatype u B UHTepHeTe nHpopmaluio,
MMO3BOJISIIOIIYI0 OTBETHTHh Ha IMOCTABIIEHHBIE BOINPOCHI

110 TCMC.
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PaGoTath B mape W Tpynne Npu PELUICHUH 3a1ad U
BBITIOJTHEHUH NTPAKTUYECKUX 3a1aHUM.

Haxonuts B nutepatype U B MIHTEepHETE MH(pOPMAILINIO
0 BO30YXXIEHHMH, Iiepefaye M  MCIOJIb30BAaHUU
HIIEKTPOMArHUTHBIX BOJH, 00 ombiTax I' epma m ux
3HAYCHUHU.

BecTtu TUCKYCCHIO O IIOJIB3€ M BpPEAE BO3ICHCTBHS HA
YEJIOBEKA DJIEKTPOMATHUTHBIX BOJIH, apIyMEHTHUPOBATh
CBOIO TO3ULMIO, YMETh BBICIYIIMBAaTh MHEHHUE APYIUX
Y4aCTHUKOB.

['OTOBUTH Ipe3eHTAllMU U COOOIIEHUS MO M3YYEHHBIM
TeMaM (BO3MOXHbIE TeMbl IPECTABICHbI B yUeOHUKE)

OnTuka

13

CBeTOBBIE BOJIHBI
['eomeTpuueckas u
BOJTHOBAs ONTHKA.

11

JlaBaTb ornpeieneHus MOHATHIA: CBET,

reoMeTpUYecKasi OINTHKA, CBETOBOW JIy4, CKOPOCTh
CBETa, OTPAKEHUE CBETA, NPEIIOMIICHUE CBETA, ITOJIHOE
OTpa’k€HHE CBETa, YroJl MaJeHHs, Yrol OTpa)KeHHs,
YrOJI IPEJOMJICHUS, OTHOCHUTEIBHBIA IOKa3aTellb
[IPEJIOMIICHUS, a0COJIIOTHBIN MOKa3arTenb
peaoMIIeHus], JIMH3a, (POKYCHOE pacCTOSIHME JIMH3BI,
onTUYECKas  Ccuja  JIMH3bL, JUCIEpCUsi  CBETa,
MHTEpEepeHIHs CBETa, Tudpakus CBeTa,
nupakMOHHAs  pellieTKa, MOoJsApHu3alus  CBETa,
€CTECTBEHHBII CBET, IUIOCKOINOJISIPU30BAHHBIN CBET.
OnuceiBaTh METOJbI HM3MEPEHHs] CKOpPOCTHU CBeETa.
[lepeunciaTb CBONCTBA CBETOBBIX BOJIH.

PaCHOSHaBaTI), BOCITPOMU3BOJUTD, Ha6J'II-O,HaTB
pacrpoCTpaHCHUC CBETOBBIX BOJIH, OTpPAXKCHUC,
IMPCJIOMJIICHUC, TIOTJIOIIICHUC, AUCIICPCHUIO,

MHTEp(EPEHINIO, CBETOBBIX BOJH.
dopmynupoBaTh ~ OpuUHOMN  ['FOHreHca,  3aKOHBI

OTPAXKCHUA U TPCIOMIICHHA CBCTA, TpPAHHUIBI HX
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[IPUMEHUMOCTH.

Crpouts X0 Jdy4ya B IJIOCKONAPAJIJICIBHON IUIACTUHE,
TPEyroJIbHOU pusMme, IIOBOPOTHOM npusme,
oOopaumBaromiell npusme, TOHKOW JuH3e. CTpPOUTH
N300paXkeHNe IIpeIMeTa B INIOCKOM 3€pKajie, B TOHKOMN
nun3e. IlepedncnaTs BUABI JIMH3, HMX OCHOBHBIE
XapaKTePUCTUKU — ONTHUYECKUH LIEHTp, TJaBHas
ONTHYECKas 0Ch, POKYC, ONTUYECKAs CUIIA.

Haxonute B KOHKPETHOM CHUTyallud 3HAYEHHs YIUIA
MaZCHUs, yIjda OTPAXKEHUs, yIjla IPEIOMIICHHUS,
OTHOCHUTEJIBHOTO IIOKa3aTelst IIPEJIOMIICHUS,
a0COJIIOTHOI'O MOKa3aTesisl MpeIOMICHHs, CKOPOCTU
cBETa B cpese, (POKYCHOTO pacCTOSIHHS, ONTHYECKOU
CWJIBl  JIMH3bI, YBEJIMYEHUSA  JIMH3bI, IIEpUOJA
M pPaKIInOHHOM pelIeTKH, ITOJIOKEHUS
MHTEPEPEHIIMOHHBIX u T(PPaKIUOHHBIX|
MaKCUMyMOB M MHHHUMYMOB. 3amuchiBaTh (GOpMYyIly
TOHKOW JIMH3bI, HAXOJUTh B KOHKPETHBIX CUTYaLHsIX C
€€ OMOIIBI0 HEU3BECTHHIE BEIIMYHHBI.

OOBACHATH NPUHIMI KOPPEKLHH 3PEHUS C MOMOILBIO
OYKOB.

JKCIIEpUMEHTAIEHO OIIPEEIIATh IIOKa3aTelb
MpenoMJIeHUusT  cpelbl,  (OKycHoe  paccTosiHue
coOuparonied M JUH3bIL, JIMHY CBETOBOM BOJIHBI C
MOMOIUIbIO AUPPAKIIMOHHON PEIIETKH.

lccnenoBaTh 3aBUCUMOCTD yIUIa MPEIOMIIEHHS OT YIia
[MaJICHUS, 3aBUCUMOCTH pAaCCTOSHUA OT JIMH3BL [0
N300pakeHHs OT PAacCTOSIHUS OT JIMH3BI JI0 IPEAMETA.
KoHcTpynpoBath MOJENIH TEJIECKOIa u/unu
MUKpPOCKOIIA.

PaGotaTe B mape W TIpynne MpH BBITOJIHEHUU

IMPAKTUYCCKUX 3a)1aH1/1171, BBIIBMOKCHUH TUIIOTC3,
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pa3paboTke METOJIOB MPOBEpKH rumnote3. Haxoauts B
nmurepatrype U B MHTepHere wumHpopmauuioo 0
ouorpadusx M. Hetotona, X. I'toiirenca, T. FOwnra, O.
@penens, uX Hay4yHoH pabore, 0 €€ 3HAYEeHUU I
COBPEMEHHOMN HayKH.

Bbicka3piBaTh CBOE MHEHME O 3HAUEHMM Hay4yHbBIX
OTKpbITHIT M pabor no ontuke WM. HeroTona, X.
['toitrenca, T. FOura, O. ®penens.

BocnpuHuMarh, aHalIW3UpOBaTh, IepepadaTbiBaTh U
NpeNbsSBIATh HHPOPMALUIO B  COOTBETCTBHM C
[10OCTaBJICHHBIMHU 33JIJa4aMHU.

Bb1/1e19Th OCHOBHBIE IOJIOXKEHUS KOPIYCKYJISIPHOM U
BOJIHOBOIl TeOpHil cBeTa. YuyacTBOBaTh B 00CYKJIEHUU
ATUX TEOPHH M COBPEMEHHBIX B3IJISI0B HAa IMPUPOIY
CBETa.

['OTOBUTH MpE3eHTALMH U COOOLICHHUS MO M3yYEHHBIM
TeMaM (BO3MOYKHBIE TEMbI ITPEJICTABICHBI B YUEOHUKE)

HSJ’IY‘IGHI/IG H CIICKTPLIL

JlaBaTh OIpeneNIeHUs MOHSATHH:
TEILIOBOC W3JTy4YEHHUE,

DIIEKTPOIIOMUHECLICHIUA,

XEMMIJTIOMHHECIICHITHA, (hoToIFOMUHECIIEHIINS,

CIJIOLIHOM CHEKTp, JIMHEWYAThIA CHEKTp, IOJIOCATBIN
CIIEKTp, CIIEKTP ITOTJIOIICHMS, CIIEKTPAJIbHBINA aHAJIN3.
[lepeunciiATb  BUABI  CHEKTpOB.  PacriosHaBarts,
Ha0JI0/1aTh CIUIOIIHOM CIEKTp, JIMHEHYaThlil CIEKTp,
[10JIOCATBIN CIEKTP, CIIEKTP U3JIy4YEHUS U MOTJIOIICHHUS.
[lepeunciiAT BHIBI AJIEKTPOMATHUTHBIX H3JIY4CHUH,
X UCTOYHUKH, CBOWCTBA, IPUMEHEHHUE.

CpaBHHMBaTh CBOWICTBA 3JIEKTPOMAarHUTHBIX  BOJIH
a3HOU 4aCTOTHI

OCHOBBI
crenMaJbLHOM

OCHOBBI CIIeLHAJILHOM

TCOPHUH OTHOCUTCJIHLHOCTH

JlaBaTb ompeneneHuss MOHSATHH: COOBITHE, IMOCTYJaT,

COOCTBEHHAs HHCpHIUaJIbHas CHUCTCMa OTCYCTA,
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TeOpHH
OTHOCHTEJIbHOCTH

COOCTBEHHOE BpeMsi, COOCTBEHHas JJIMHA Tela, Macca
[MOKOsI, UHBAPUAHT, SHEPTHs MOKOS.

dopmynuposats noctyaatsl CTO.

3anuchiBaTh BBIPAKEHUE IS SHEPTUU MOKOS YaCTHILI.
Haxonuts B nutepatype U B MIHTEepHETE MH(pOPMAILINIO
0 Teopuu 3(upa, IKCIIEPUMEHTAX, KOTOPbIE MPUBEIU K
cosganuio CTO, OTHOCUTENBHOCTH pPAacCTOSHUM U
MPOMEXKYTKOB BpeMeHH, Ouorpaduu A. DHHIITEHHA.
Bricka3piBaTh cBoe MHeHue o 3HaueHun CTO musa
COBpEMEHHOM Hayku. [OTOBUTH Tpe3eHTaUuu U
COOOILIEHUS 110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMbI
[IPE/ICTABJICHBI B YIYCOHUKE)

KBanroBas ¢pusuka

17+1

CBETOBBIE KBAHTEI

JlaBaTp ompeneneHus MOHATHIA: (HOTOAIPQEKT, KBAHT,
TOK HACBILIEHUs, 3aJep)KUBalollee HampsiKeHue,
pabota BeIX01a, KpacHas rpannna ¢porodddekra,
Pacrio3HaBaTh, HaOMIOATh siBJIeHUE GoTodDDeKTa.
OmnwuceiBath onbITE CTONETOBA.

®opmynupoBath runoresy [lnanka o KBaHTax, 3aKOHBI
dboTorddexra. AHATU3UPOBATH 3aKOHBI PoTOdhPeKTa.
3anuchIBaTh U COCTABIATh B KOHKPETHBIX CHUTYaLUsAX
ypaBHeHHE DiHIITENHA Ud GoTodddeKTa U HaXOIUTh
C €ro MOMOILBIO HEM3BECTHbIE BETUYUHBI.

HaxomuTh B KOHKPETHBIX CHUTYyalUsX 3HAYCHHS
MaKCHUMaJIbHON KUHETHYECKON SHEepPruu
(hOTOAIEKTPOHOB, CKOPOCTH (HOTOIIEKTPOHOB, PAOOTHI
BBIXOJIA, 3alMPAIOLIETO HAMNPSOIKEHUs, YacTOThl H
JUIMHBI ~ BOJHBI, YacTOTBl W  JIJIMHBI  BOJHBHI,
COOTBETCTBYIOIIUX KpacHOi rpanuiie Gotorddexra.
[IpuBoauTE TpHUMEpHl HCMONb30BaHus (oTorddeKTa.
OOBACHATD CYTh KOPITYCKYJISPHO-BOJTHOBOT'O
nyanmn3ma. Haxonute B nuteparype m B MHTepHeTe

uHpopmanuio o paborax CroneroBa, Jlebenesa,
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Basuiosa, [lnanka, Komnrona, ne bpoiis. Beraensatsb
POJIb POCCHICKUX YYEHBIX B HCCIIEOBAaHUH CBOWCTB
cBera. IlpuBoguTh TpHUMEpPHl OHUOJOTHYECKOTO U
XMMHUYECKOTO JIEHCTBUS cBeTa. | OTOBUTH Mpe3eHTaluu
W COOOIIEHUST TO0 H3YYCHHBIM TeMaM (BO3MOXKHBIE
TEMBI IIPE/ICTABIICHBI B YYCOHUKE)

ATtomHas pu3nka

/laBaTb ompenelieHUs IMOHATUH: aTOMHOE PO,
ODHEPreTUYECKUM  YpPOBEHb, JHEPIWs  HMOHU3ALMM.
OnuceiBath onbIThl Pesepdopaa.

OnuceiBaTh U CpaBHUBATH MOJENM aromMa TomMcoHa U
Pezepdopna.  PaccmarpuBaTth,  uccienoBaTb U
OIUCBHIBATh JIMHEHYaThle CHEKTpbl. POpMyIMpOBATH
KBaHTOBbIE MOCTYNaThl bopa. OOBIACHATH JMHEHYATHIE
CIIEKTPBl aTOMa BOJOPOJAa HAa OCHOBE KBAaHTOBBIX
noctynatoB bopa. PaccunmThiBaTh B KOHKPETHOM
CUTyallud YacTOTy W JUIMHY BOJHBI HCITyCKaeMOIo
doroHa mpu  mepexoje  aroMa M3 OJHOIO
CTAallHOHAPHOTO COCTOSIHUS B JAPYroe, DHEPTUI0
MOHM3alMK aTtoma. HaxomuTe B auTepaType U B
uTepHere cBeleHuss O (axTax, MOATBEPKAAIOIINX
CIIO)KHOE€ CTpOEHHE aToMa, O paboTax Yy4€HBIX IIO
CO3JJaHUI0O MOJEIH CTPOCHHsI aToMa, IOJYYEHUIO
BBIHYXJICHHOTO M3J1y4€HHs, NPUMEHEHUH JIa3€pOB B
HayKe, METUIMHE, IPOMBIIIJICHHOCTH, OBITY.
BbIIeniaTh poiib POCCUMCKHUX YYEHBIX B CO3JaHUU U
VICITOJIb30BAaHNH JIa3€POB.

['0TOBUTH MpE3EHTAlMM M COOOILIEHUS MO U3Y4YEHHBIM
TeMaM (BO3MOYKHBIE TEMbI ITPEJICTABJICHBI B YUEOHUKE)

du3uKa aTOMHOTO AAapa

/laBaTb oOmpenciieHus TMOHATHI: MacCOBOE YMHCIIO,
HYKJIOHBI, SiIGpHBIE CHIIBI, Je(deKT Macc, 3Heprus

CBA3U, VYACIbHAsA OHCPrusd CBA3M ATOMHBIX AJCP,
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PagOAKTUBHOCTD, IIepuoz nosrypacnaza,
VCKYCCTBEHHAs] pPaJUOAKTUBHOCTD, SIICPHBIC PEaKLHH,
DHEPreTUYECKUM BBIXOJ SACPHOM pPEaKLUUU, LEHas
saepHas  peakuus, KO3(pPUUUEHT  pa3MHOKEHMS
HEHUTPOHOB, KpUTHYECKass  Macca, pEeaKkTopsI-
Pa3MHOXKHUTEIH, TEPMOSACPHAs PEAKLIUS.

CpaBHUBATh CBOMCTBA IPOTOHA U HEHUTPOHA.
OnuceiBaTh IPOTOHHO-HEUTPOHHYIO MOJIENb sI/Ipa.
Onpenensatb cocTaB fJ€p PpPas3UYHBIX 3JIEMEHTOB C
noMoIpio Tabnuubl MenneneeBa. W3o0paxares U
YUTATh CXEMBbI AaTOMOB.

CpaBHUBaTb CHJIy DJIEKTPUYECKOTO OTTAJIKUBAHUS
[IPOTOHOB U CUJIY CBS3U HYKJIOHOB B sJIpe.

BbIuuciaTe JeeKT Macc, SHEPrUio CBA3H U YICIbHYIO
ODHEPTUI0  CBSI3M  KOHKPETHBIX  aTOMHBIX  sJIE.
AHaJIM3UPOBATh CBA3b YAEIBHOM OJHEPruU CBS3U C
YCTOMYHUBOCTBIO SIED.

[lepeuncnars  BUABI  pPaAMOAKTHBHOIO  pacnaja
aTOMHBIX siiep. CpaBHMBAaTh CBOMCTBA alibda-, OeTa- u
raMMa-u3JydeHui. 3anuchlBaTh IPAaBWJIA CMELIEHUS
Npy  paAMOaKTUBHBIX  pacmajgax.  OmnpenensiTh
DJIIEMEHTBI, obpazyromuecs B pe3yabrare
PaAMOAKTUBHBIX PACIIaJIOB.

3anuceiBaTh, OOBICHATH 3aKOH  PaJUOAKTUBHOTO
pacnaza, yKas3blBaTb TI'PAHMIBI €r0 MPUMEHHMOCTH.
Onpenenars B KOHKPETHBIX  CUTyalUsAX  YHCIIO
HEpacHaBIIMXCS SAEp, YHMCIO PpAaCIaBIIMXCS sIep,
[IepUOJ Ionypacnazia,

3anuceiBaTh  SAJIEPHBIE  PEAKLUU. Onpenenars
MPOAYKTHl  sJEpHBIX  peakuuil.  PaccuurthiBaTh
SHEPIrUYECKUI BBIXOJI SIICPHBIX PEAKIIUH.

OnucelBaTh MEXAaHU3Mbl JICTCHMSI AJ€p W LENHON




anepHoi  peakuuu.  CpaBHUBaThb  SiAEpHBIE U
TEPMOSIICPHBIE PEAKLIHH.

OOBSACHATH MPUHIIUIIBI YCTPOWCTBA U PAOOTHI SIIEPHBIX
[PEaKTOpOB. YUacTBOBaTh B 00CYKJIEHUH NIPEUMYILECTB
1 HEJOCTATKOB SJAEPHOM JHepretuku. Haxomuts B
nmurepatype U B MHTepHere cBeneHHs 00 OTKPBITHUH
[IPOTOHA, HEUTPOHA, PaIMOAKTUBHOCTH, O MOJIYYEHUU U
MCIIOJIb30BAHUN PAJMOAKTUBHBIX H30TOINOB, HOBBIX
XMMHUYECKUX 3JIEMEHTOB.

Bb11ensATh POJIb POCCUMCKUX YUYEHBIX B MCCIEN0BAHUAX
AQTOMHOTO $7pa, B OTKPBITUM CIOHTAHHOTO JEJICHUS
[A€p YypaHa, B pPa3BUTUU SOACPHOM DHEPIeTUKH,
co3gaHuu HOBBIX u30TOonoB B OUAN (O0benuHEHHBII
MHCTUTYT SIIEPHBIX UCClieoBaHMi B I. J[yOHa).
['OTOBUTH Ipe3eHTAllMU U COOOIIEHUS MO U3YYEHHBIM
TeMaM (BO3MOXHbIE TeMbl IIPECTABICHbI B yUeOHUKE)

3J'IeMeHTapHLIe HYaCTUIIbI

JlaBaTb  ompeneneHus — MOHATUN:  AHHUTWISALNA,
JIENTOHBI, AJpPOHBI, KBapK, TIIOOH. [lepeuncnary
OCHOBHBIE CBOMCTBA DJIEMEHTAPHBIX YaCTHLL.

BbIIEIATh TPYNIIBI 3JIEMEHTAPHBIX YaCTHII.
[lepeunciiATb ~ 3aKOHBI ~ COXpaHEHUs,  KOTOpPBIE
BBIITOJIHSIFOTCS [TPU IIPEBPAILEHUAX YACTHII.

OnucelBaTh NPOLECCHl AHHUTWISALMM — YacTULl U
AQHTUYACTHI] U POKJICHHS SJIEKTPOH-TIO3UTPOHHBIX I1ap.
Ha3piBaTh M cpaBHHMBAaTh BHJBl (YHJAaMEHTAIbHBIX
B3auMoecTBUH. ONUCHIBaTh pOJIb YCKOPUTEIEW B
U3y4eHUU  DJJeMEeHTapHbIX  vactul.  HaswiBath
OCHOBHBIE BUJIbl YCKOPUTEIIEH AJIEMEHTAPHBIX YaCTHII.
Haxonuth B nuteparype u B VHTepHeTe cBeeHUs 00
MCTOPUM OTKPBITHS 3JIEMEHTApPHBIX YacTUL, O TPEX

OTallaX B pa3BUTHUHA (bI/IBI/IKI/I QJICMCHTAPHBIX YaCTHUII.
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OnuceiBaTh COBPEMEHHYIO (U3WYECKYI0 KapTUHY
MUpa. [OTOBUTH Tpe3eHTAIlMM UM COOOIIEHHS IO
M3YUCHHBIM TCMaM (BO3MO)KHBI€ TCEMbI MPCACTABJICHBI
B YUcOHHKE).

CtpoeHue
BcesienHoii

Conneunas Cucrema.
Ctpoenue Beenennoit

JlaBaTte ompenencHUs TOHATHI: HeOecHas
cepa, SKIUNTHKA, HEOECHBII 3KBAaTOp, MOJIOC MHUPA,
OCb MHpa, KPYI CKIIOHEHMs, INPSIMOE BOCXOXJEHUE,
CKJIOHEHUE, [apajulakC, MapceK, acTPOHOMHUYECKas
eIVHUIIA, TIepUreNnii, adennii, COTHEYHOe 3aTMEHHE,
JIYHHOE 3aTMEHUE, TUIAHEThl 36MHOU T'PYIIIIbI, [JIAHETHI-
TUTaHTBI, aCTEPOH]l, METEOp, METEOpHUT, Qorocdepa,
CBETUMOCTD, IPOTyOEpaHell, MPOTO3Be3/a, CBEPXHOBAs
3BE3/a, FaJlakTHKa, KBa3ap, KpacCHOE CMEIIEHUE, TEOPHS
bounbioro B3peiBa, Bo3pacT BeeneHHoM.

Ha6mronate JIyHy ¥ mIIaHETHI B TEJIECKOTI.

Bbienats ocobeHHOCTH cucteMbl 3emissi—JlyHa.
PacriozHaBaTh, MOJEIMPOBaTh, HAONIOATh JYHHbIE U
COJIHEYHBIE 3aTMEHUS.

OOBICHATH PUITUBBI U OTJIMBBI.

OnuceiBate  crpoeHne  COJHEYHOHM ~ CHUCTEMBI.
[lepeuncnsTh MIaHeThl ¥ BUbI MaJIbIX TeEJl.

OnuceiBathk cTpoeHue ComHua.

Habmtonate conmHeunble msTHa. CoOunronaTh IpaBHIIa
Oe3onacHoCTH pu HaOII0ACHUN Connua.
[lepeuucnaTh TUNHMYHBIE TPYNIBl 3BE3], OCHOBHBIE
¢u3nyeckue XapakTepuCTHKH 3BE3A. OmnuceiBaTh
HBOJIIOLIMIO 3BE3]T OT POXKACHUS 1O CMEPTH.

HasbiBaTh camble sIpKHE 3BE3/BI U CO3BE3AMS.
[lepeuncnartb BUIBl TaJaKTUK, OMNUCHIBATH COCTAaB U
CTPOCHUE TANAKTUK. Boinensate MileyHslil IyTh Cpenu
npyrux ranaktuk. Omnpenenste mecto CosHeyHOU

CHICTEMEI B HEH.
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OueHuBaTh TOPSJIOK PACCTOSSHUNM J10 KOCMHYECKHUX
00BEKTOB.

OnuceiBaTh CyTh «KPACHOTO CMEIIECHUS» U  €ro
MCIIOJIb30BAaHUE TPU U3YUYECHUU T'aJlaKTUK.

[IpuBoaUTH KpaTkoe u3JI0KEHUEe Teopuu bombiioro
B3pbIBA U TEOPUU pacuiupstonieiica BeeneHHOM.
PaGotath B mape W Tpynmne TMpU  BHITOJIHEHUH
MpakTU4eCcKuX 3anaHuii. Mcnonb3oBars MHTEpHET 115
MOUCKA H300paKEHUH KOCMUYECKUX OOBEKTOB W
nH(popMaIuu 006 UX 0COOEHHOCTSIX.

'Y4yacTBOBaTh B OOCYXKJIEHHH M3BECTHBIX KOCMUYECKUX
nccienoBaHuii. BbIIensaTs COBETCKHE M POCCUHCKUE
TOCTIOKEHUST B 00JaCTH  KOCMOHABTUKH U
uccienoBanusi kocMoca. OTHOCUTBCS C YBaXKEHHEM K
POCCHICKUM YYEHBIM U KOCMOHABTAM.

Haxonuts B nutepatype u B lHTepHeTe cBeleHHs HA
3aIaHHYIO TEMY.

['OTOBUTH Mpe3eHTAlMH U COOOIICHUS MO W3YYEHHBIM
TeMaM

IloBTOpEHUE
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