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Ilnanupyemble pe3yJbTaThl OCBOCHHUS Y4eOHOT0 MpeaMeTa

OcBoenne yueOHOro mpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CICTYIOUTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIUTATEIHLHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIuy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOMN TpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY HaydYHOTO TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pPa3IUuHbIM cdepaMm mpodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0JI0rNYecKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKOW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OMbITa JIEITebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBHUS
ba3zoBble 1ornyeckue AecTBUA:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh e ACSITCIBHOCTH, 3aaBaTh MapaMeTpbl M KPUTEPUH HUX
JOCTHIKCHUSI,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH YKH3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eMCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHON ACSITEbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusi 3a1ad (HU3NIECKOTO COAEPNKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMSI,



BJIAJETh BHUAAMHM JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTAlliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE PpEIICHHS 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.
Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO CONEPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOMCK, aHaJM3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK pPa3IuvHbIX BHIOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYEHUs] UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATILHYIO
dbopMy nIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:

OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUd W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJI30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
padoThI;



BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIUX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OpPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb pold C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHUIIMH B 00JIaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTHb KOPPEKTHUBBI B JICSITECIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATENbHOW  pedaekcuu KaKk  OCO3HAHUS
COBEpILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKHM W CBOECBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIKEHHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEeTbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATIFHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HAMOIIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAIONIEH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAIBLHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, UHEPIIMAIbHAs CHCTeMa OTCUETa, abCOTIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nuecKux 3aaay;

pacno3HaBaTh (PU3NUYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBW)KCHUE 10 OKPY>KHOCTH, WHEPIUs,
B3auMoOJIelicTBUE Tell, nuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHUE, MCHApPEHUE, KOHJCHCAUWs, IUIABJIICHUE, KPUCTAJUIM3alMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM



cCoCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMMKCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (DU3UUYCCKUE BEITUUMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MexXaHW4YecKash MOIIMHOCTh; NPH ONUCAHWW TPABWIHHO TPaKTOBATh
(GU3UYECKUl CMBICT HCIOJB3YEeMBIX BEIMYMH, WX OOO3HAUYCHUS U CIUHMIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMUYUHY C JAPYTUMU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIB3Ysl (M3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsst
KHHETHYECKas SHEPIHs XaOTHYECKOTO JBIKCHHS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
o0O3HAUEHUS W CAWHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMKCHIBATh U3YUYECHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD TOJIsI, MIOTEHIIUAN, Pa3HOCTh MOTCHIIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, MX OOO3HAUYCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIIONB3Yysl (PU3MUECKHE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPAaHEHHUS WMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIEeCTBa, Ta30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTo 3apsiga, 3akoH KylioHa, mpw HSTOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI  JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYCCKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX O€30IAaCHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICAOBAHUIO (PU3UYECKUX SBJICHUA U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath TpobiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(GbOopMyIHpPOBATH BHIBOIHI,



OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX W3MEPEHUM, MPH STOM KOHCTPYHUPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIe Ta0nuIl U TpaduKOB, AeNaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATh PEaJIbHOCTh
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

pelaTh Ka4eCTBEHHBIE 331441 : BBICTPAUBATh JOTHYECKU HENPOTUBOPEUHUBYIO
LIEIIOYKY PACCYXKIECHUM C ONOpOM Ha WM3Yy4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
busznUecKue SBICHUS;

UCIIOJIB30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTatb B TpYIIE C BHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa TMPHU peHieHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUEC
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHbIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
untepdepennusi, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW MCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMHUCHIBATh M3YUYEHHbIC CBOMCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) U
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ysl (PU3MUECKUE BEIUYUHBI:
AIEKTPUYECKUN 3apsifi, CWJIA TOKA, JJICKTPUUYECKOE HAIPSKEHUE, DJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,
MHIYKIWAST MarHuTHOrO MoJis, cwia Ammnepa, cuna JIopeHna, WHAYKTUBHOCTH
KaTyIIKW, SHEPTUsl JJICKTPUYECKOr0 M MArHUTHOrO TMOJIEW, MEPUO] W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B MPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKas CUJia JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTUMHU
BEJINYMHAMU;

ONMCBHIBAaTh H3YUYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, MCIOJIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, DHEPTUsl U UMMYJIbC (JOTOHA, MEPHUO]T TOJIypacaja, SHEPrus CBI3U
aTOMHBIX Si7Iep, TPU OMHUCAHWM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CIUHMWIIBI, YKa3biBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
VHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia Gororddexra,
3aKOH COXPAHEHUSI SHEPrUH, 3aKOH COXPAHEHUS HMMIYJbCA, 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOr0 4HCIa, MOCTYJaTrel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHE U YCIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HANIPABICHHE BEKTOPA UHAYKIIMA MAarHUTHOIO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4EeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIIECTBJISThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYUH B BHUAC TaOIUIl U
rpaduKoB, AeNaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MNPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (HOPMYJIbL,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJTYyYaeMyto HH(pOpMaIuio;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacCHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, ISl COXPAaHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpee;
paboTaTh B IPYIIE C BHIITOJHEHUEM PA3IMNYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy rpynisl, paliOHAIEHO PacIpeeiaTh 005S3aHHOCTH U TUIAHUPOBATh
NeSITEIbHOCTh B HECTAHJAPTHBIX CUTYAIUIX, aIeKBAaTHO OIICHUBAThH BKJIA
Ka)KJ0T0 U3 YYaCTHUKOB TPYIIIHI B pEUICHHE paccCMaTpUBaeMOil MpoOIEMBbl.

COJAEPKAHUE YYEBHOI'O ITIPEJJMETA «®PU3UKA»

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka O mpupone. Hayynbie MeTONBI NO3HAHMS OKPYKAIOLIETO
mupa. Ponb 3KkcniepuMeHTa M TEOPMH B MPOLIECCE IIO3HAHUSA IPUPOIBI.
OKCcnepuMeHT B QU3HKE.

MopnenupoBanue (pU3MYECKUX SIBJICHUW M TpoueccoB. HaydHble rumoressl.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPEOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MATEPUATBHOW TOYKH, MX NPOECKIUU HA OCHU CUCTEMbl KOOpJHUHAT.
Clio)keHue nepeMenIeHN U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. I'paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUS
MAaTEPUAJIBHOW TOUYKU OT BPEMEHHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitnoe  aBwkeHue. JIBUKEHHME  MaTrepualbHOM TOYKH  TIO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon n wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE. CIIUJIOMETD,
JBU>)KECHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu



Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoOpa3zoBanne IBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Teja, OPOIIEHHOrO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, HPONUJICHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yueHnne nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  Ilepeeii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUJI. MaTepUalibHOM TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBasg kKocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cumbl. YcnoBug
paBHOBeCHUSA TBEPJIOTO TEIA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOPpEHHOM MOIbEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.



YcioBus paBHOBECHUS TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyenue nBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenumanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  mpykuHBI.  [loTeHUManbHast  SHEprust Tejla  BOIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHHIMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue aOCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHasi pu3nka U TEPMOJAMHAMUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelei. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OneIThl 10 U PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TTapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAsS TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaiiMHax. KoapuuueHT mnone3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue spupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbIM map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaiibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYyUYECHHS] COBPEMEHHBIX MaTEpHaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbIi 3JIeKTpUUECKUN 3apsil.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  PasHocThb
NOTEHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDNEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepenne 31eKTpOEMKOCTH KOHAEH CATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa 715 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYIAs CUJla U BHYTPEHHEE COMPOTHUBIIEHUE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpOoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [loaynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALNS. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeTMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIeKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHUe
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE 3IEKTPOIUTOB.

M ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI IPOBOIUMOCTB AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PEZUCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

HaGmronenue anextpoiusa.

11 KIIACC

Pa3znen 4. JaekTrpoauHamMuKa

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuoun cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIWAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JUIMHHOTO IPSIMOTO HPOBOAHUMKA U 3aMKHYTOIO KOJBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HarpaBlieHHe. J[BUxKeHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYLas CHJla WHIAYKUUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.



[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEGHHE CAMOMHIYKUWHU. OJIEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU MU3MEHEHHUS
MAarHUTHOI'O MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUNHblE KOJ1€0AHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwmii. [IpeBpareHue sHeprUM NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
kosieOanus. Pezonanc. BeiHy X A€eHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennpli  TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHUCTBYIOIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJCTBE NIeKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA WU TNPAKTUYECKOE MNPHUMEHEHHUE: DIICKTPUUYECKHIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATENRHOM COEAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mojenb JIUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHIEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeIoMJICHUE, MoJisspu3anus, Judpaxius,
uHrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagrookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckne yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.



HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOI pe30HAaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJIeOaHUIA.

HUccnenoBanne  CBOMCTB  JJEKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uaTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkass JnuH3a. DokycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepeniuss cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIny CBeTA.

HaGmronenune nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUILI0 MPU3MBI.



[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3MepeHue nokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEUAIbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSl CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTVHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJbC (poToHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue DiinmreitHa s gortorddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeETHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
Ty alu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOmronenue mmHeYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOEHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccl spa.
Snepnseie peakunu. [lenenue u cuHTE3 AIEP.
Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHIEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIA KJIacc —
CBETUMOCTB». 3BE31IBI TJIaBHOM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —



CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TFaJIaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKECHUH JJIsI OTpeIeNIeHUs] TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be3/1usi CEeBEpHOIro MOTYIIAPUS U APKUE 3BE3IBI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMAJILHOM M ATHYECKOM cepax AesATeTbHOCTH YEJIOBEKa, POJIb U MECTO (DH3UKHU
1 aCTPOHOMHUHM B COBPEMEHHON HayYHOH KapTHHE MHUPa, POJb (GU3HUIECKON TCOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

TEMATHYECKOE IIVTIAHUPOBAHUE

Ne HaunmenoBanue paznenos Komnae
n/m CTBO
4acoB
Paznea 1. HAYUHBIA METO/ IO3HAHUWS ITPUPOJIbI
1 ‘ Pu3uKa ¥ METObI HAYYHOI'O MTO3HAHHUS ‘ 2 ‘
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5
2.2 | JIlnHamuka 7
2.3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINMHAMHUKA
3.1 | OcHOBBI MOJNIEKYISIPHO-KHHETHYECKOW TEOPHHU 9
3.2 | OCHOBBI TEPMOJAMHAMUKHI 10
3.3 | ArperarHble cocTosiHUS BeriecTBa. Da3zoBbie 5
MIePEX0/Ibl
Paznea 4. JIEKTPOJAMHAMUKA
4.1 | DnekTpocTaTuka 10
4.2 | TIoCTOSIHHBII SNEKTPHUYECKUN TOK. TOKH B 14
pa3INYHBIX Cpeax
Utoro 68
11 KJIACC
Paznea 1. QJIEKTPOJIMHAMUKA
11 | MarnutHoe noe. DIeKTpOMaruuTHAs uuaykius | 11 |




Pa3znen 2. KOJIEBAHUWSI 1 BOJIHBI

2.1 | MexaHu4ecKHe ¥ AJIEKTPOMAarHUTHBIC KOJIeOaHUsI 9

2.2 | MexaHW4YeCKUE M IJICKTPOMArHUTHBIC BOJTHBI 5

2.3 | Onruka 10

Pa3znen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 \ OCHOBBI CHICIIMATIBHON TEOPUH OTHOCUTEIHBHOCTH | 4 |

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 | DneMeHTHl KBAHTOBOM ONTHKH 6

4.2 | Ctpoenue aToma 4

4.3 ATOMHOE AP0 5

Pa3znen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 \ DJIEMEHTBI aCTPOHOMHUH U aCTPODHU3UKH \ 7 \

Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 | O6o6maromniee MOBTOPEHNE 7
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOT'PAMME

JeITEJIbHOCTD YYHTeJIs ¢ y4eTOM padoyeii NporpaMMbl BOCIIMTAHUSA:
yCTaHaBJIMBaTh JOBEPUTEIbHBIX OTHOLICHUNA MEXIY OOy4yaroIMMUCS, CIOCOOCTBYIOLIMX
NO3UTUBHOMY BOCIpPHATHIO OOydaloIMMHUCA TpeOOBaHMW UM MpPOChO MEAaroruvyecKkoro
paboTHUKA, IPUBJICYECHUIO UX BHUMaHUS K 00OCy)XJaeMoil Ha ypoke HH(pOpMalnu, aKTUBU3ALUN
UX [103HABaTEJIbHOM 1€ATENbHOCTH;

noOyxJieHre oO0yJaromuxcs coOnoaTe Ha ypoKe OOLIENpPUHSATHIE HOPMbI IOBEACHUS,
npaBWia OOLICHHWS C€O CTapmuMH (NeJarorM4ecKuMH paOOTHUKAMH) ¥ CBEPCTHHKAMHU
(oOyyaromuMucst), MPUHIMIIBI YU€OHOM TUCIMITIIMHBI U CaMOOPTraHU3aluH;

MIpUBJICYCHNE BHUMaHMs 00y4arOIIMXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3alus UX paboThl C MOJy4aeMoil Ha ypoKe COIMaIbHO 3HAYMMOM MH(pOopMalren
— WHULUHPOBAaHUE €€ OOCYXIEHMsI, BbICKa3blBaHMsI OOYy4arOUIMMHCS CBOEr0 MHEHHUS IO €€
MIOBOJLY, BBIPAOOTKH CBOETO K HEH OTHOILLIEHMS;

HCIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEHN COAiepkKaHUs y4eOHOro IpeMeTa yepes
JIEMOHCTpAIMI0O  00y4aroIMMCsl TMPHUMEPOB  OTBETCTBEHHOIO, TPa)X/JIAHCKOTO IOBEJCHMUS,
MIPOSIBIICHUSI YEJIOBEKOTIOOUST M TOOPOCEPACUHOCTH, Yepe3 MoJ00P COOTBETCTBYIOIIUX TEKCTOB
JUIS YTE€HUS, 3a]1a4 JUIsl pelleHHs, TpOOIeMHBIX CUTYalluid /s 00CYKACHUS B KI1acce;

NPUMEHEHHE Ha YypPOKE MHTEPAaKTUBHBIX QopM paboThl ¢  0OydarOIUMUCH:
UHTEJUIEKTYalIbHbIX WIP, CTUMY/IMPYIOUIMX IO3HABaTEIbHY0 MOTHBALMIO OOYJaroLIUXCS;
JUAAKTUUECKOro TeaTpa, IJe MOJIy4YeHHbIE Ha YpOKe 3HaHHUS OOBITPBIBAIOTCS B TeaTpajbHBIX
MIOCTAHOBKAX; JMCKYCCHH, KOTOpBIE JMAIOT OOYYaOUIMMCS BO3MOXXHOCTh HPUOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTUBHOI'O JMAJIOra; rpymnroBoil paboThl Wik paboThl B Mapax, KOTOpbIE ydar
00y4aroLMXCsl KOMaHAHOH paboTe U B3aUMOJICHCTBHIO C APYTMMHU O0YHaIOIUMHCS;

BKJIIOYEHHE B YpPOK UTPOBBIX MPOLEAYpP, KOTOPbIE MOMOTaIOT MOAJAEPKaTh MOTHBAIUIO
00y4aroLIMXCs K NOJTYUYEHHUIO 3HAHUH, HATaXXMBAHUIO MTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHUH
B KJIacce, IOMOTaloT YCTAHOBJIEHUIO JOOpoXKeIareabHO aTMochepsl BO BpeMsl ypoKa;

opranuzanys medcTBa MOTHBUPOBAHHBIX M IPYAMPOBAHHBIX OOYUYaIOIIMXCS HaJ MX
HEYCIEBAIOUIMMH OJHOKJIACCHUKAMHM, Jaroliero oOy4yarouIMMCcsl COIUANbHO 3HAUYMMBIM OMBIT
COTPYIHUYECTBA U B3aUMHON ITOMOIIIN;

MHUIMUPOBAHUE M TMOJJEPKKA HCCIEI0BaTeNIbCKON NEATENbHOCTH OOy4aloluxcs B
paMKax peaJn3alliM UMU WHAMBHAYAJIBHBIX U TPYIIIOBBIX HCCIEA0BATEIBCKUX IPOEKTOB, YTO
nact  oOy4aromuMmcsi BO3MOXKHOCTh —MPHOOPECTH HaBBIK  CaMOCTOSITENIBHOTO — peIlleHUs
TEOPETUYECKOM MpoOIeMbl, HABBIK T€HEPUPOBaHUS M O(POpMIIEHUSI COOCTBEHHBIX HJICH, HABBIK
YBOKUTEIBHOTO OTHOLIEHHA K 4YyKUM HAeaM, O(OpMIEHHBIM B paboTax JIpyrux
UcclieioBareiel, HaBbIK MYOJMYHOTO BBICTYIUICHUS TMEpPEd ayauTOpuel, apryMEeHTHPOBAHUS U



OTCTauBaHUS CBOCH TOUKHU 3pCHUs.
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