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Mecmo yuebno2o npeomema, Kypca 6 yuebOHOM niae.
VYuebubiii npeamer «®Pusnka» OTHOCUTCS K npeameTHor oOmactu "EcTecTBeHHO-HaydHbIE
npenMeThl". YueOHbIH TIIaH IMIKOJBI OTBOIUT Ha M3ydeHue mpeamera 134 gaca.

Pacnpeoenenue wacos no 2cooam obyuenusi:

KJIACCHI 10 11
4achl B HEJIEIFO 2 2
Y4ackl 3a TOJ 68 68

Vuyebrno-memoouuecxkoe obecneuenue:

Knaccsl YyeOHuk Y4eOHble MocoOus

10 xnacc | YueOnuk «dusuka 10»/ «COopHuK 33124 (6a30BbIif) 10 Kmaccy/
(6a30BbIil YpOBEHB) 3abonotckuit A.A., Komuccapos B.D.,
Msxwumes I'.4., IletpoBa M.A. [TerpoBa M.A. - M.: Jlpoda, 2019r.
Crenanos C. B. u np. - M.: «Bamaunuk. Gusuka 10-11»/A.11.
Jpoda, 2019r. PeimkeBny.-M.: JIpoda 2010r

11 kmace | Yueonuk «duzuka 11»/ «Coopnuk 3ama4 (06a3oBbIit) 11kmacey/
(6a30BBIif YPOBEHB) 3abonorckuit A.A., Komuccapos B.®.,
Msikumes I'.41., [lerpoBa ML.A. [TerpoBa M.A. - M.: JIpoda, 2019r.
VYromeaukoB O. C. u ap. - M.: «3amaunuk. Ousuka 10-11»/A.I1.
Ipoda, 2019r. PeivkeBuy.-M.: [Ipoda 2010r

B npozpamme ucnonvzyemcsa cneoyiowas cucmema ycio8HbIX 0003HAYeHUIL!
KP — koumponvuas paboma; JIP —nabopamoprnas paboma.

IInanupyembie pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «Puznka».

Juunocmmnule peznomameoi.
I'pasicoanckoe socnumanue:

— c(hOPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK O0YUAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO

YJIeHa POCCUICKOTO OOIIECTBA;

— HNPUHATHUC TPAAULIUOHHBIX 06HI€‘I€J'IOBGLI€CKI/IX TYMaHUCTUUYCCKUX W JCEMOKPATHYCCKUX

LIGHHOCTEH;

—TOTOBHOCTb BE€CTU COBMCECTHYIO JCATCIBHOCTH B HHTEPECAX TPaXKAaHCKOIo 06HI€CTBa,
Y4aCTBOBATH B CAMOYIIPABJICHHUU B IIKOJIC U JCTCKO-FOHOIICCKUX OpPraHU3alusX;
— YMCHHUCEC BSaHMOﬂeﬁCTBOBaTL C COOUMAJIBHBIMH MHCTUTYTaMU B COOTBETCTBHUH C UX (bYHKI_[I/IHMI/I

N Ha3HAYCHUCM,

— TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

Hampuomultecm)e eocnumanue:

— c(hOpPMHUPOBAHHOCTh POCCUICKOMN TPaXKTaHCKON UIACHTUYHOCTH, TAaTPHUOTHU3MA;
— LEHHOCTHOE OTHOUIEHUE K T'OCYIapCTBEHHBIM CUMBOJIAM; JOCTHKEHHUSAM POCCHUMCKUX YUEHBIX

B 00J1acTH (DU3UKH U TEXHUKE.
/lyxoeno-upascmeennoe gocnumanue:

— cOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

— CIIOCOOHOCTh OIIEHHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;

— OCO3HaHME JIMYHOTO BKJIA/IA B TIOCTPOEHUE YCTOMYUBOTO OYTYILIETO.

Icmemuueckoe gocnumanue:

— 3CTETUYECKOE OTHOILIEHHUE K MHPY, BKJIIOYas 3CTETHKY HAay4HOI'O TBOPYECTBA, MPUCYILETO

(bu3HYEeCcKO HayKe.
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Tpyooeoe socnumanue:

— MHTEPEC K Pa3InYHbIM chepam mpodeCCHOHATHHON AeSITEIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3uKol M TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIM BbIOOp Oyaymieidl mpodeccun u
pean30BBIBATH COOCTBEHHBIC YKIU3HECHHBIC TIIAHBI;

—TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 0o0yacTu (PU3MKK Ha
IIPOTSKEHUU BCEH KU3HU.

JKonozuueckoe eocnumanue:

— cOPMHUPOBAHHOCTDh  JKOJOTHMYECKOH KYIbTYphl, OCO3HaHHE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

— IJIJAHUPOBAHUE U OCYILIECTBJIEHUE JEHCTBUI B OKPYKAIOILIEW Cpelle HA OCHOBE 3HAHHUS LIENEN
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

— pacIIMpeHue ONbITa ACITETLHOCTH IKOJIOTUYSCKOM HANIPABICHHOCTH HA OCHOBE MMEIOLTUXCS
3HaHWH 1Mo (pu3uKe.

Ilennocmu nayunozo nosnanus:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

— OCO3HAHHUE LEHHOCTH HAYYHOH NEeSATENIbHOCTH, TOTOBHOCTh B Ipoliecce M3ydyeHUs (pU3uKu
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIIBHOCTh HHINBUYaIbHO U B TPYIIIIC.
B mporecce qocTukeHUsT TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI ITPOrPAMMBI CpPEIHEro OOIIEeTo

oOpa3oBaHus 1O (U3NKE Y OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOYUOHANbHbLIL UHMELIEeKN,

Mpenoararouii chOpMUPOBAHHOCTD:

— CcamMoco3Hanusl, BKIIOYAIONIETO CIIOCOOHOCTh NMOHHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABICHUS Pa3BUTHsSI COOCTBEHHON 3MOLIMOHAIBLHON cdepbl, ObITh YBEPEHHBIM B
cebe;

— camope2ynupo8amisl, BKIFOYAIOIIET0 CAMOKOHTPOIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CTIOCOOHOCTH aIalITUPOBATHCS K YMOIMOHAIBHBIM H3MEHEHHSIM U TIPOSIBIISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— gHympenHell mMomusayuy, BKIIOYAIONICH CTpPeMJICHWE K JIOCTIDKCHHIO IeJIH W YCIeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIWCTBOBATH, ICXO/IS U3 CBOMX BO3MOXKHOCTEH;

— omnamuuy, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHMMATh ASMOIIMOHAIBHOE COCTOSIHHE JpPYTHUX,
VUUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTH K COYYBCTBHIO U
COTIePESIKUBAHUIO;

— COYUANILHBIX HABLIKOG, BKIIIOYAIOIINX CIOCOOHOCTH BBICTpanMBaTh OTHOIICHHS] C APYTUMHU
JIFOIbMH, 3a00THTHCS, MTPOSBIISITH HHTEPEC U pa3peniaTh KOHQIUKTHL\

Memanpeomemnuvle pe3yiomamol.

YHuBepcanbHbIe IO3HABATEIbHbIE 1eiCTBUS

ba3zoevle nozuueckue oeiicmeus:

— CaMOCTOATENbHO (POpPMYITHpPOBATH M AaKTyaJHM3UpPOBAaTh MpoOJIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

— OMPENENATh LENH IeITeIbHOCTH, 33aBaTh apaMeTpbl U KPUTEPUU X JOCTHIKECHHUS;

— BBISBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3UICCKUX SIBJICHUSX;

— pa3pabaTbIBaTh IUIAH PEIICHUs MPOOJIEMbI ¢ YUETOM aHAlIM3a UMEIOIINXCSI MaTepHAIbHBIX U
HEMaTepHAITBHBIX PECYPCOB;

— BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENSM,
OIICHUBATh PUCKH MOCIIECICTBHUI JICSITEILHOCTH;

— KOOPJWHUPOBATh U BBIIOJNHATE pPa0OTy B YCIOBUSX pEAIbHOTO, BHPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
ba3zoevle uccneoosamenvckue oelicmeusn:

— BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATUSMU U METOAaMu (pU3NUecKoi HAyKH;

— BJIQICTh HABBIKAMH Y4YEOHO-MCCIE0OBATEIIBCKONM W TPOCKTHOM MESITEIIbHOCTH B 00JacTH
(GU3HUKH; CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHUS
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3aja4 (pU3NUYECKOro CoIep KaHus, IPUMEHEHUIO Pa3IMUYHbIX METOJI0OB IMO3HAHUS;

— BJQJIETh BUJAMHU JIEATEIBHOCTH [0 TMOJYYEHUI0O HOBOI'O 3HAHUS, €r0 HWHTEPIpPETaLNH,
npeoOpa3oBaHNI0 U MPUMEHEHHIO B DPA3JIMYHBIX Y4YEOHBIX CUTYyallUsIX, B TOM YHUCIE IPHU
CO3aHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

— BBIABIISATH IPUYUHHO-CJIE/ICTBEHHBIE CBA3M U aKTyaJIM3UPOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y
e€ peleHus, HAXOJUTh apryMEHThI ISl JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

— aHAJIM3UPOBATH MOJYUCHHBIE B XOJI€ PEIICHHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKU OLICHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

— CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3aJa4l B 00pa30BaTENbHON ACITEILHOCTH, B TOM
YHclie IPU U3YYeHUU (DU3HKY;

— J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;

— YMETh MIEPEHOCUTD 3HAHUS 110 (PU3UKE B MIPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

— BBIJIBUTATh HOBBIC UJIEH, IIPEAJIAraTh OPUTUHAIBHBIE TOAXObI U PEUICHHS; CTABUTH MPOOIEMbI
Y 3aJ1a4y¥, JIOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

Paboma c ungpopmayueii:

— BJIAJICTh HABBIKAMHU TOJTYYCHHS WH(GOpMAIUU (PU3NICCKOTO COJEP)KAaHUS W3 HCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIHHO OCYILECTBJISATh TIOUCK, AaHalU3, CHCTEMAaTH3alui0 U
WHTEPIIPETANNIO HHPOPMAIIHK Pa3IMYHbIX BUIOB U (hOPM IIPEIICTABICHHUSI,

— OLIEHUBATh JOCTOBEPHOCTH MH(OPMALIUU;

— UCIOJIB30BaTh CPEACTBA MHPOPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTUNA B PEIICHUU
KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIIMOHHBIX 3aflad ¢ cOOMIoieHreM TpeOoBaHU
APrOHOMUKHU, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, MPABOBBIX U STUYECKUX
HOPM, HOPM HH(OPMAIIHOHHOM 6€30MacHOCTH;

— CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHUS B Pa3IUYHBIX (opMaTax ¢ y4€TOM Ha3HAUYCHUS
uH(pOpMallMd M TENeBOM ayIUTOPHH, BbIOMpas ONTHUMAlbHYIO (GOpMYy TpEICTaBICHUS U
BU3yaJIU3aIUH.

YHI/IBepca.]'IbHLIe KOMMYHUKATHBHBIC JelcTBHUA

Obwenue:

— OCYILECTBIISITh 00IIEHNE Ha YPOKax (PU3MKH U BO BHE-YPOUHOH JEATEIbHOCTH;

— pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

—paSBCpHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCITOJIB30BAHUEM SA3BIKOBBIX CPCACTB.
Coemecmnasn desamenbHOCMb:

— IOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMaHHONW U UH/IMBUIyaJbHOU paboThI;

— BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEUCTBUH C y4&TOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH KaKJI0I'0 YI€HAa KOJIJIEKTUBA;

— NPUHUMATh L€ COBMECTHON €ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAVMHHUPOBATh JEHCTBUS
0 €€ MOCTH)KEHHMIO: COCTABJIATH IUIAH JEHUCTBUN, PACHPEEHATh POJIU C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

— OLOCHHMBATH KAaYE€CTBO CBOCTO BKJIaAa M KaXXJA0I'0 YYaCTHHKA KOMaH/Ibl B O6HII/II7[ PpE3YyIbTAT 11O
pa3paboTaHHBIM KPUTEPHUSIM;

— pe€iaraTb HOBBIC IPOCKTHI, OUCHHWBATH HACU C IMO3UIIMUM HOBHU3HBI, OPUI'MHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— OCYHIECTBJIATH MO3UTUBHOC CTPATCTHYCCKOC MMOBCACHUC B PA3JINYHBIX CUTYyallHUAX, IIPOSABIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

YHuBepcanbHbIe peryJaTHBHBIE N1eHCTBUSA

Camoopzanusayun:

— CaMOCTOATENIBHO OCYLIECTBIATh I103HABATEIbHYIO [ESATEIbHOCTh B OOJACTH (DU3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOATENILHO COCTaBJIATh IIJIaH PEUICHUSA pacyCTHBIX M KA4yeCTBEHHBIX 3aJad, IUIaH
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BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl € Y4E€TOM MMEIOMIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacuMpATh paMKU Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHUN;

— JlefaThb OCO3HaHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTb Ha ceOsl OTBETCTBEHHOCTh 3a
pelieHue;

— OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

— crmoco0CTBOBaTh (DOPMHUPOBAHHIO U MPOSIBICHUIO IPYAULIUUA B 00JaCTH (DU3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

Camokonmponw:

— J1aBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B J€SATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISM;

— BJIaJICTh HaBbIKAMU MO3HABATENIbHON pedieKcuH KaKk OCO3HAHHs COBEpIIAEMbIX JEUCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUH; HCIIOIB30BaTh NPUEMBI peIICKCHH
JUTSL OLICHKU CUTYAI[H, BBIOOpa BEPHOTO PEIICHHUS,

— YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MIPUHUMATh PEIICHHSI I10 MX CHIDKCHUIO,

— MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPH aHATN3€ PE3YIbTATOB JIESATEIBHOCTH.

Ilpunamue ceds u opyzux:

— MpUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,

— MPUHUMATh MOTUBEI H apTYMEHTHI IPYTUX [IPU aHATN3E PE3YyIbTaTOB JACSITCILHOCTH,

— MPU3HABATh CBOE MPABO U MPaBO JPYTHX HA OUIMOKH.

IIpeaMeTHbIe pe3yIbTaThl OCBOCHUS TEMbI 103BOJISIOT:

1) naBaTh ompeseieHHs MOHATHI: (u3Mueckas Beau4yMHA, (QU3UUECKUIl 3aKOH, HaydyHas
THITOTE3a, MOJIENb B (PU3UKE, dIIeMEHTapHas YacTulla, pyHIaMeHTaIbHOE B3aMO/ICHCTBHE;

2) NPUBOIUTH TMPUMEPbl OOBEKTOB H3YyYeHHUs] (U3UKH; TPHUBOAUTH 0a30Bbie (u3HUECKHE
BEJINYMHBI, KPAaTHBIE

3) monbHBIC EAMHMIBI, OCHOBHBIC BHJAbI  (DYHIAMCHTANbHBIX  B3aHMMOJICHCTBUHM, WX
XapaKTEPUCTHKH, PaINyC ICHCTBHS,

4) onuceIBaTh U NPUMEHSITH METO/Ibl HAYYHOTO HCCICIOBAHUS B (DH3HKE;

5) nmenath BBIBOJBI O TPAaHUIAX MPUMEHUMOCTH (DU3UYECKUX TEOPUHM, MX TPEEMCTBEHHOCTH,
CYIIIECTBOBAHHH CBSI3EH M 3aBHCUMOCTEI MeXTy (PU3HMUECKUMH BETHUNHAMU;

6) pasnuyarth MpsIMbIe M KOCBEHHBIC W3MEpEHUs (PU3MYECKUX BEIMYMH; MOHUMATH CMBICI
a0COIIOTHON U OTHOCUTEIBHOM MOTPEIIHOCTE U3MEpEHNs;

7) UMHTEpIpPEeTHPOBaTh PU3NUECKYIO0 MH(POPMAIIHIO, TOTYICHHYIO 3 Pa3HbIX HCTOYHHKOB.

Buinycknuk nayuumces na 6a3zoeom yposgne:
*  JIEMOHCTPHPOBATh Ha MPHMEPax pPOJIb U MecTOo (pM3MKH B (OPMHUPOBAHUH COBPEMEHHOMN
HAyYHOUW KapTHHBI MHPA, B Pa3BUTHUH COBPEMEHHBIX TEXHUKU M TEXHOJIOTUH, B MPAKTHUIECKON
eI TEILHOCTH JIIOACH;
. MOKa3bIBaTh Ha TpPUMEpax B3aUMOCBS3b MEXIY (U3UKON W JPYTHMH €CTECTBEHHBIMHU
HayKaMH;
. yCTaHABIMBAaTh B3aMMOCBS3b €CTECTBEHHO- HAYYHBIX SIBIICHUH M MPUMEHSITH OCHOBHBIC
du3nvecKre MOJETH TSl UX OMHMCAHUS i OOBSICHEHUS;
. UCIOJIb30BaTh HMHGOpMaMi0 (HU3MUECKOTO COJEp’KaHUS TpU pElIeHUH Y4eOHBIX,
NPaKTUYECKUX, TPOEKTHBIX W HCCIEAOBATEIbCKAX 3a/a4, WHTETpUpYys WHPOPMALHI0 U3
Pa3IMYHBIX UCTOYHUKOB M KPUTHUYECKH €€ OLICHUBAs,
*  pa3nuyaTh U yMeTh HCIIOJIb30BaTh B Y4eOHO-MCCIEIOBATEIbCKON IESITEIbHOCTH METO]IbI
HAy4YyHOTO HCClenoBaHus (HAONIO/IeHNEe, ONMHCAaHHe, U3MEPEHHE, SKCIEPUMEHT, BBIIBIDKEHUE
TUTIOTE3bI, MOJCITMPOBAHNE U T. 1.) U (HOPMBI HAydyHOTO TO3HAHUS ((haKThl, 3aKOHBI, TCOPHUH),
JEMOHCTPUPYS Ha MIPUMeEpPax UX PoJib U MECTO B HAYYHOM ITO3HAHUY;
. MPOBOAWTh TpPSIMbIE U KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIMYWH, BBIOHpAs
U3MEpUTENbHBIE MPUOOPHI C YU4eTOM HEOOXOIUMON TOYHOCTH W3MEPEHUH, IUIAHUPOBATh XOJ
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W3MEpPEHUH, TMOJy4yaTh 3HAYCHHE W3MEPSIeMON BEJIMYHMHBI M OLEHHWBATh OTHOCUTEIHHYIO
MOTPEIIHOCTh U3MEPEHUS 110 POopMyJiam;
*  BBINOJHATH WCCIEAOBAHUS 3aBUCUMOCTEH MEKIY (PU3NYCCKUMHU BETUYHMHAMU: TMPOBOJIUTH
U3MEPEHUs M ONPEICISITh Ha OCHOBE MCCJICIOBAHMS 3HAYCHHE TTApaMETPOB, XapaKTEPU3YIOIINX
JTAHHYIO 3aBHCUMOCTh MEX/Iy BEIMYMHAMHU, U JICIATh BHIBOJI C YYETOM IOTPEIIHOCTH U3MEPEHHUIA;
*  HCHOJB30BATH JUISl OTIMCAHUS XapaKTepa MPOTeKaHHs (PU3HMUYECKHX MPOILECCOB (PH3NICCKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXITY HUMH;

B WCIIOJIB30BaTh JUIS ONMCAHMS XapaKTepa MPOTEKaHUs (PU3MUYECKHUX MPOILECCOB (PU3NICCKUEC
3aKOHBI C YI€TOM TPAHHUI] UX IPUMEHUMOCTH;

® pemiaTh Ka4yeCTBEHHBIC 337aud (B TOM YHUCIEC U MEXIIPEIMETHOTO XapakTepa), UCIOIb3Ys
MoJieH, (PU3UYECKUE BEITUYMHBI U 3aKOHBI; BBICTPAMBATH JIOTHUECKHA BEPHYIO IIEMOYKY OOBsIC-
HEHUS (J0Ka3aTeNIbCTBA) MPEIJIOKEHHOTO B 3a/1a4e mpoliecca (IBICHUA);

® pemaTh pacyeTHbIC 33Ja4Yd C SBHO 33JaHHOM (M3MYECKO MOJENIbI0: Ha OCHOBE aHAIM3a
YCIIOBHS 3aJ1a4M BBIICIATh (PU3MYECKYIO MOEIb, HAXOIUTh (PU3MUECKUE BEIMYMHBI M 3aKOHBI,
HEOOXOIUMBIC W JOCTATOYHBIC JUUISI €€ PEIICHUs, POBOJUTH PACUETHI M TIPOBEPSITH MOTyUSHHBIN
pe3yJbTar;

® YYUTHIBATH TPAHMIIBI TPUMCHEHUS HM3YyYCHHBIX (U3NYCCKHX MOJCNEH MNpU pEIICHUM
(UBHYECKUX U MEXKIIPEIMETHBIX 3a/1a4;

® MIPUMCHSATH 3HAHHUSA O TNPUHIMIIAX PAOOTHI M OCHOBHBIX XapPAKTCPUCTHKAX H3YUYCHHBIX
MAaIlIWH, TPUOOPOB U JIPYTHX TEXHHUYECKUX YCTPOWCTB IS PEIICHHS MPAKTHICCKUX, YISOHO-
UCCIICIOBATEILCKUX U MPOCKTHBIX 3a/1a4;

® WCIIOJB30BaTh 3HAHUSA O (PU3UYECKHX 00BEKTaX W IMPOIeccaX B MOBCETHEBHOW YKU3HU IS
obecrieueHHs: OE30MACHOCTH MTPH OOpAICHUH C TPHUOOPAMH U TEXHUYECKUMH YCTPOMCTBAMHU, JUIS
COXpaHEHHs 30POBBS U COOIIOICHUSI HOPM DKOJIOTHUYECKOTO MTOBEICHUS B OKPYKAIOIIEH cpene,
JUTSI IPUHSATHS PEIIeHUI B TOBCETHEBHOM JKHU3HH.

Boinycknuk nosiyuum 603mo0x4cHOCHIb HAYYUMBCA HA 0A3060M YPOGHE:

® NOHUMAMb U OOBACHAMb YELOCMHOCMb QUUYECKOU Meopul, pasiuyams epaHuysbl ee
APUMEHUMOCTU U MECO 8 POy OPY2UX (hu3udecKux meoputl;

® grademv  NpueMamu  NOCMPOEHUs.  Meopemuyeckux OOKA3amenbems, da  MakKoice
NPOCHO3UPOBAHUS 0COOEHHOCMEN NPOMEKAHUSA (QUUYECKUX ABNEeHULl U NPOYecco8 HA OCHO8e
NOJLYYEHHBIX MEeOPEeMU4ecKux 6bl860006 U OOKA3AMENbCME;

* Xapakmepuzoeamsv CUCIEMHYIO C8513b MeNCOY OCHOBONONLALAIOWUMU HAYYHBIMU NOHSIMUSIMU.
NPOCMPAHCMB0, 8peMsl, Mamepus (eujecmeo, noe), O8UNCeHUe, CUNd, IHePIUsL;

* gbIOBULAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUIUYECKUX
3aKOHOMEPHOCMeEl U 3aKOHO8;

® CamMOCmMOsIMeNbHO NIAHUPOBAMb U NPOBOOUNb PUUUECKUE IKCNEPUMEHMbL,

* Xapakmepuzoeamv  2100anibHble  NpPobeMbl,  cmosiyue — neped  4en08eHecmEoM.:
9HepeemuyecKue, colpbesvie, IKOL0SUYecKue
* ponb husuKY 6 peuieHuy SMux npooem;

* pewiams NPaKmMuKo-opUeHmMuUpoB8anHvle KauecmeenHule U pacuemmunle guzuyeckue 3a0aiu ¢
8b100pOM (hu3UUeCKOU MOOeNU, UCNONb3YSI HeCKOIbKO (DU3UUECKUX 3AKOHO8 UlU QOpMYN, CBs-
3b618AIOUUX U3BECTHBIE PUIUYECKUE BETUUUHDL,

* 00bACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKYU U3YYEHHBIX MAULUH, NPUOOPOE U
MEeXHUYECKUX YCmpOoUucme,

® 00BACHAMb YCI08USA NPUMEHeHUs (u3uieckux mooeneli npu peuieHuu Guuieckux 3aoad,
HAxXo00ums a0eK8ammuyro NpedyloAHCeHHOU 3a0aue hu3uieckyro Mooeinb, paspeuams npodiemy Kax
HA OCHOBe UMEIOWJUXCSL 3HAHUL, MAK U NPU NOMOUWU MEeMO008 OYEeHKU.

MexaHnuka

BbrinycKHUK HAY4YHTCS HA 02a30BOM YPOBHeE:

* JlaBaTh OIpPEACTCHUS TMOHSATUN: MEXaHWYEeCKOe JBIKCHHE, MaTepHalibHas TOYKa, TEJo
oTcYeTa, CHCTeMa OTCYeTa, TPAaeKTOpHWs, MOCTYMaTeNbHOE IBW)KCHUE, BpallaTeIbHOE
JIBUKCHHE, PAaBHOMEPHOE MPSMOJIMHEHHOE IBM)XKCHHE, PAaBHOYCKOPEHHOE MPSIMOIMHEHHOE
NBW)KCHUE, CBOOOJHOE  TMAaJCHUE, OTHOCHUTEIBHOCTh  MEXaHHUYECKOTO  JBIIKCHWS,
WHEpHHaIbHas CUCTEMa OT-CYeTa, MHEPTHOCTh, IIEHTP THKECTH, HEBECOMOCTbh, MEperpys3Ka,
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LHEHTP Macc, 3aMKHYTas CHCTE€Ma, PEaKTUBHOE JBM)KEHUE, T'MAPOCTaTUYECKOE NaBJCHHE,
KoneOaTelbHOE  JBWIKCHHE, KoJiebaTrenbHash CHUCTeMa, BBIHYXKICHHBIE  KoJieOaHUS,
MEXaHUYECKUU PE30HAHC, BOJIHA, BOJHOBASI IOBEPXHOCTD, JIY4, MY3bIKAJIbHbBIN TOH;

* UCHOJB30BAaTh TAOJNWYHBIM, TpaQUUecKUil W aHAIUTUYECKUHA CIIOCOOBI  ONMHCAHUS
MEXaHUYECKOTO JIBHKEHUS;

*  aHaTM3UPOBATH rPaPUKU PABHOMEPHOTO U PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABMKCHUM,
yCIIOBUSL BO3HUKHOBEHHUSI CBOOOJHBIX KOJeOaHUN B KojeOaTeIbHBIX CHCTEMaX IMPOIECChHI
MPEBpAICHHS] PHEPTHH MPU TAPMOHHYECKHX KOJICOAHUSIX, MOTEPU DHEPTrUU B PEaIbHBIX
K0J1e0aTeNIbHBIX CUCTEMAaX, 0COOCHHOCTH PaCPOCTPAHEHUS MONEPEYHBIX U MTPOJOIBHBIX BOIH
B CpeJlaX, 3ByKOBBIX BOJIH,

* MPUBOAUTH OlpeneieHHs] (U3MUECKUX BEIUYMH: INEpeMEelIeHHe, CKOpPOCTb, MPOIiJeHHBIH
MyTh, CPEAHSISI CKOPOCTh, YCKOPEHUE, YCKOPEHUE CBOOOIHOTO MAJCHUs, IMEPUOJ U YacTOTa
oOpailleHusi, yrioBas CKOPOCTb, LEHTPOCTPEMHUTEIILHOE YCKOpEHHE, Macca, Cujia, CHIIa
TSOKECTH, TIepBas KOCMHYECKas CKOpPOCTb, CHJIa YIPYrOCTH, BEC TeJa, Cuja TPECHHUS
CKOJIBXKEHUS, UMITYJIbC MaTepUAIbHOM TOYKH, paboTa cuibl, MomHocTh, KIIJ] mexanusma,
MEXaHMYEeCKas SHEprusi, KUHeTU4YecKas dHeprusi, MOTEHIUAIbHAs SHEPTus, MOMEHT CHJIbI,
MJICYO CUJIBI, CHJIA JaBJICHUS, cuja ApXumena, epuojl, yactora u (pasa kojnedaHuM, AJIMHA
BOJIHBI U CKOPOCTh €€ PacHpOCTPaHEHUS; 3aMUCBIBATh €IWHHULIBI W3MEPEHHUS (PU3NUECKHX
BenmuuH B CU;

*  (QopmynupoBaTh: 3aKOH CIOXKEHHSI CKOPOCTEH, 3akOoHbl HbIOTOHA, MPUHIUI CYNEPHO3UINH
CWJI, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTCHHS, 3aKOH ['yka, Teopemy O
KMHETUYECKOW YHEPrUH, 3aKOH COXPaHEHUsI MEXaHW4YeCKOW »Hepruu, 3akoH [lackains, 3akoH
Apxumena, ycioBUE TUIaBaHUS TEN;

* BBIJCNATH OCHOBHBbIE MpPHU3HAKUA (PU3MUECKUX MOJEJCH, HCIONb3yeMbIX B MEXaHHUKE:
MaTepuaibHas TOYKa, MHEpIHaIbHAs CHCTeMa OTCUeTa, 3aMKHYTasi CHCTeMa, TApMOHHYECKUE
Kosie0aHusl, MPY>KUHHBIM MasgTHUK, MAaTEMAaTUYECKUN MasTHUK;

*  ONpeneNsiITh IMOJIOKCHHE Teja Ha INIOCKOCTH B JIFOOOH MOMEHT BpPEMEHH, PacCMaTpHBATh
cBOOOAHOE MajeHue Ten 0e3 HadalbHOM CKOPOCTH, ABM)KEHHE Tella MO OKPYKHOCTU C
MOCTOSTHHOM MO0 MOJYJIO CKOpPOCTBIO, OCHOBHBIE CBOWCTBAa PaOOTHI CHIIBI, KHHETUYECKOM
SHEPTUH, OTJINYHS MOTSHIINATLHON SHEPTUU OT KHHETHICCKOW YHEPTHUH;

*  3amlKCHIBATh KMHEMaTHYeCKHe ypaBHEHUs pPaBHOMEPHOTO PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBM)KCHUS, YPaBHEHHE TapMOHUYECKIX KoJieOaHui, GopMyITbI i1 pacdera
NepuoAoB KojeOaHU MPY>KMHHOTO MAaTEeMaTHYECKOTO MasSTHUKOB;

*  MPUBOJWUTH 3HAYCHUS: YCKOPESHHS CBOOOTHOTO MACHHSI BOJU3M TOBEPXHOCTH 3EMIIH,

* TMPUMEHATH TMOJIyYEHHBIC 3HAHHS TMPU OMHCAHMM YCTPOMCTBA M TPUHIMINA JCHCTBUS
npuOOpoOB, NpU 00BACHEHUH (PUIUUECKUX SBICHUM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS HA H230BOM YPOBHE:

s dasamb onpeoenenus NOHAMUI: YCTOHYNBOE, HEYCTOIMUNBOE 1 O€3pa3IMuHOE pasHosecus,
abcontomuo meepooe meo;

*  QHAMUBUPOBAMb  3AGUCUMOCMU NPOEKYULl CKOPOCMU U YCKOPEHUS 2apMOHUYEecKU
KONeOnowericst Mmo4Ku om 8pemetu, OCHO8HblEe XAPAKMePUCMUKU 38VKa,

*  npusooums onpedeneHus Puzu4ecKux GeIUYUH: MCHOBEHHAS CKOPOCMb, CPEOHSISL NYMeBas.
CKOpPOCMb, CpedHee YCKopeHue, MCHOBEHHOEe YCKOPeHUe, CULAd MPeHUs NOKOA,

*  ¢opmyruposams: npunyun (3aKOH) uHepyuu, NpuHYuUn omuocumenvHocmu Ianunes,
3axonvl Kennepa, nepsoe u emopoe ycnosus pagnosecus meepoo2o mend, NPUHYun
MUHUMYMA NOMEHYUATbHOU IHEPIUU,

*  gblOeNAMmb OCHOBHble NPUSHAKU Qu3uyecKux mooenel, UCHONb3YeMblX 6 MeXaHuKe:
€c80000H0€e meno, abconomHo meepooe meo, UOeaibHAaAsl HCUOKOCb,

*  ONUCHIBAMb IKCNEPUMEHMBL. NO USMEPEHUIO KOdpduyuenma mpenus CKOIbHCeHUs, No
U3YYEHUIO OCHOBHBIX NOJNONCEHUU CMAMUKYU U 2UOPOCMAMUKU, NO HAOIIOOEHUIO U
U3yueHUur ocobeHHocmell Ko1ebamenibHo20 U BOIHOB020 OBUNCEHUL, (BYHOAMEHMAbHbLE
onvimul I anunes, Kasenouwa u op.;

* paccmampueéamnv, npeobpasosanus I anunes, ocHoHYIO (npamyl0) u obpamuylo 3a0aqu
MeXaHuKu, 08UNCeHUe UCKYCCMBEHHbIX CRHYMHUKO8 3eMu,

*  NOnYYamb YPAGHEHUS. OBUNCEHUS 2PY3A HA NPYHCUHE U OBUINCEHUS MAMEMAMUYecKoo
MAsAMHUKA,;
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3anuUchI8ams KUHEMAMUYECKUE YPABHEHUS PABGHOMEPHO20 OBUNCEHUS. NO OKPYICHOCMU,
VpasHenue 08UdCeHUsl OISl BbIHYICOCHHBIX KOIeOaHU,

PazIuuams 2e0YyeHMpU4ecKyro U 2eIUOYEHMPUYECKYI0 CUCMeEMbl OMCYema,

NPUBOOUMYb 3HAYEHUA: 2PABUMAYUOHHOU NOCMOAHHOU, NepEol U 6MOPOl KOCMUYECKUX
cKkopocmelti 015l 3emau;

NPUMEHAMb NOJVYEeHHble 3HAHUA NPU ONUCAHUU YCMPOUCMEa U NPUHYUNA Oeucmeust
npubopos, npu 0OvACHEHUU A6IEHUN, HAOII00AeMblX 8 Npupoode u bvlmy (Hanpumep, poib
CUL MpeHUsi 8 OBUCEHUU meil), NPU peuleHUulU 3a0ay.

MoaexysipHasi pu3nKa U TEPMOJAUHAMUKA.
BbpinycKHUK HAY4YHTCS HA 0a30BOM YPOBHeE:

JlaBaTh  OMpEJCICHUS TOHATHUN: TEIUIoBOe (TEPMOJIMHAMHYECKOE) paBHOBECHE,
aOCOJIIOTHBIM ~ HYJIb  TEMIIEpaTypbl, HM30IPOIECC, H30TEPMUUYECKUM, H300apHBIH,
M30XOPHBIN U aIMa0aTHYECKU TIPOIECCH, TEIIO0OMEH, TeILIOM30JIMPOBAaHHAS CHCTEMA,
TEIIJIOBOM JIBUTaTelb, HACBIIIEHHBIN Tap;

MPUBOAUTH ONpeIeCHUS (PU3NUECKUX BEIMYMH: KOJIMYECTBO BEIIECTBa, MOJISIpPHAS Macca,
TEMIEpaTypa, BHYTPEHHSS SHEPTUS HICAITBHOTO Ta3a, CPEeIHEKBAIpaTUYHAS CKOPOCTH,
KOJIMYECTBO TEIUIOTHI, yAelIbHas TeIuoeMKocTh BemlectBa, KII/] TermoBoro nsurarens,
yIenpHas TEIUIoTa MapooOpa3oBaHUs JKUIKOCTH, aOCONIOTHAsS € OTHOCH-TEIbHAs
BJIQXKHOCTh BO3/yXa, yleJbHas TEIJIOTa IUIABJICHUS; 3alUCHIBATh €IUHUIIBI U3MEPEHUS
¢usnueckux BenuunH B CU;

dbopMymupoBaTh W OOBSCHATH OCHOBHBIC TIOJIOKEHUS MOJICKYIISIPHO-KUHETHICCKOM
TEOPHH CTPOCHUS BEILIECTBA;

HAOMO/IaTh U OOBACHATH SIBICHUSA: OpOYHOBCKOE NBIKeHUE, Auddy3us, ucnapeHue,
KOHJICHCAIINS, KATICHUE, UIABJICHUE, KPUCTAILTU3AIHUS;

KJIacCU(DUITMPOBATh arperaTHble COCTOSIHUSI BEIIECTBA, XapaKTepU30BaTh H3MEHEHUS
CTPYKTYpBI arperaTHbIX COCTOSIHHM BelecTBa Mpu (a30BbIX MEPEX0/1axX;

dbopmynupoBath: 3akoH boins—Mapuotra, 3akon ['eii-Jlroccaka, 3akon [llapns, 3akoH
COXPAHEHUS SHEPTUH, NTEPBBIA 3aKOH TEPMOANHAMHUKH;

MIOHUMAaTh CMBICT: ypaBHeHUs KianelipoHa, ypaBHEHHUsI COCTOSIHMSI HICAIBHOTO Trasa
(ypaBuenuss MenneneeBa—Koaneiipona), ocHoBHoro ypaBHenuss MKT, ypaBHeHus
TEIUIOBOTO OanaHca,

BBIJICJIITH OCHOBHBIE MPU3HAKU (DU3UYECKUX MOJIEICH, UCTIONB3yEMbIX B MOJIEKYJISIPHON
dusnke: TepMOIUHAMHUYECKAs CUCTEMA, TETJIOU30JIMPOBaHHAs CHCTeMa, UIealbHBIN ras,
HICaJIbHBIM TEIJIOBOM JBUTATEIb,

HCIIOJIb30BaTh CTATUCTUYECKUU TMOAXOA [UJIi ONMCAaHMUS IIOBEIECHUS COBOKYIIHOCTH
OOJBIIOTO  YHCJIAa  YacTHI[, BKIIOYAIOMIMA  BBEICHUE MHKPOCKONMUYECKHX U
MaKpPOCKOIUYECKUX MMapaMeTPOB; ypaBHEHHUE TEIIJIOBOTO OallaHca MPHU PELICHUH 3a/1a4;
OTMCHIBAThH SKCIIEPUMEHTHI: 110 HAOIOICHUIO U U3YYCHHUIO U30ITPOIIECCOB, TI0 U3MEPEHHUIO
YAEIBHOM TEIUIOEMKOCTH BELIECTBA; OIBITHI, MITIOCTPUPYIOIINE U3MEHEHNE BHYTPEHHEN
SHEPTHH Teja P COBEpIIeHUH padoThl;, hyHaamMeHTanbHbIe onbIThl [TepHa, xoyms u
Ap-,

OOBSICHATH Ta30BbIC 3aKOHBI HA OCHOBE MOJICKYJSPHO-KWHETUYECKONW TEOPHUU CTPOCHUS
BEILIECTBA, 3aBUCUMOCTb JIaBJICHUS I'a3a OT KOHUEHTPALUHU €ro MOJIEKYJ U TeMIEpaTypsbl,
CBSI3b TEMIEPATypbl M CpPEIHEW KUHETUYECKOM SHEPrurh XaOTHYECKOTO JBHUKECHUS
MOJIEKYJI, 3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS )KUIKOCTH OT BHEIIHETO JaBJICHHUS;
MIPUMEHSTH MEPBBIN 3aKOH TEPMOJAMHAMHUKHU K U30IPOIIECcCam;

00CYyXXJaTh JKOJIOTHYECKHE MPOOJIeMBbl HCIOIH30BAHUS TEIJIOBBIX MAIMH, 3HAYCHUE
BJIQ&YKHOCTH BO3/yXa B )KU3HH YEJIOBEKA;

MPUMEHATh TOJYYCHHbIC 3HAHUS TPU OMHCAHUU YCTPOMCTBAa W MPUHLMNA ACHCTBUSA
npuOopoB (HampuMep, TEPMOMETpa, KaJIOpUMETpa, KOHACHCALMOHHOTO TUTPOMETPA,
BOJIOCHOTO THTPOMETpPA, MCUXPOMETPA), TEIUIOBLIX MAIIWH, IpU OOBSICHEHUH SIBICHUH,
HaOJIOJaeMBIX B IPUPOJIE U OBITY, MPU PEIICHUH 3a/1a4.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSI Ha 0230BOM YPOBHE:
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oasamv onpeoenenuss NOHAMUU U 8eTUYUH. MEPMOOUHAMUYECKAS. CUCeEMA, 3aMKHYMbll
YUK, HeOOPAMuUMbLLL NpoYyecc;, OMHOCUMENbHASL MOJEKVAAPHASL (WU amOMHAs) macca,
Haubojee 8epoAmMHAs CKOPOCMb, MENI10eMKOCMb meid, MOJIAPHA MenI0eMKOCHb
gewecmea, mouKka pocwl;

Habn0o0ams u 0OBACHAMY AGNEHUA: CYOIUMAYUSL, AHUZOMPONUS MOHOKPUCMATIO8,)
Gopmynupoeams. Hy1€60U 3aKOH MEPMOOUHAMUKU, 0OBbEOUHEHHBIL 2A308bl1l 3AKOH, 3AKOH
Hanemona, 6mopoii 3aKoH mepMOOUHAMUKU,

8bl0eIsiMb OCHOBHbIE NPUSHAKU (U3UUecKux mooeneu, UCNONIb3YemMblX 8 MONeKYIAPHOU
Qusuke: pasHo6ecHOe COCMOSHUE CUCTEMbl, PABHOBECHBIU NPOYecc, UOedIbHbIlL
menoeotl osucameins, yuki Kapro;

00bACHAMb CMPOEHUe U CBOUCMBA MEEPObIX AMOPPDHLIX mel, 2paguueckuti CMulcl
pabomvi, HE8O3MOICHOCMb CO30AHUS 8EYHO20 08U2AMeNsl, HeoOpaAmUMOCMb MeNnI08blX
saenenuti, yuxkn Kapno, npoyeccwl, npoucxooswue 6 udeanvbHou Xo100UTbHOU MAlluHe,
pabomaroweti no yuxny Kapmo,

obcyscoams npumeHenue aouabamuieckux npoyeccos 6 mexuuke (MPUHYUn Oeucmeus
ouzenvbHo2o 0susamens),

NPUBOOUMb 3HAYEHUSA. NOCMOAHHOU A802adpo, YHUBEPCANbHOI 2A30601 NOCMOAHHOL,

nocmosinnou bonrvymana;

DJIeKTPOAMHAMHUKA.

BbinyckHuK HayuyuTcst Ha 0a30BOM YpOBHe:

JlaBaTh OIpEACNCHUSl MOHATUN: 3JEKTpU3alMs TeJ, >3JIEKTPUUECKOoe IIoJie, JIMHUU
HaNpsOKEHHOCTU  3JIEKTPOCTATMYECKOI'0 TOJsI, OJHOPOAHOE 3JIEKTPHUYECKOe IoJe,
SKBUIIOTEHIMAJIbHAsl ~ TOBEPXHOCTb, KOHJEHCATOp, MOJSApU3aLUs  JUAJICKTPUKA,
NIEKTPOCTaTUYECKass ~ MHAYKLHUSA,  JIEKTPUYECKMM  TOK,  CTOPOHHHE  CHJIBI,
IIEKTPOJINTUYECKAs TUCCOLMALINSI, NOHU3ALMs T'a3a, MATHUTHOE B3aMMOJEICTBHE, TNHUU
MarHUTHOM WHIYKIUHU, OJHOPOJHOE MarHUTHOE IOJie, 3JEKTPOMAarHuTHas WHIYKIIMS,
UHAYKIMOHHBIA TOK, CAMOUHIYKIUS, KOJIeOATEeIbHBI KOHTYp, BBIHYXKJ/ECHHBIE
AIIEKTPOMAarHUTHbIE  KOJEOAaHUs, TEpPEeMEHHBbIH TOK, JJIEKTPOMAarHuTHOE  TOJe,
AIIEKTPOMAarHuTHas BOJIHA, JIMH3A, IVIaBHBIA (OKYC JMH3bI, ONTHUYECKUNA LEHTpP JUH3BI,
Jycriepcus, MHTepepeHIrs, KOrepeHTHbIE HCTOYHUKH CBETa, TU(PPaKLIUs;

IPUBOUTH ONpeNeieHnsl (PU3NUECKUX BEIHYMH: AJIEKTPUUECKUI 3apsijl, SIeMEeHTapHBbIHI
IEKTPUYECKUN  3apsil, HANPSDKEHHOCTb  JJIEKTPOCTAaTHUECKOTO  IOJs, Pa3HOCTh
NOTEHLINAJIOB, 3JIEKTPOEMKOCTh KOHJIEHCATOpa, CUJIa TOKA, COTPOTUBIIEHUE ITPOBOJAHMKA,
yJIelIbHOE CONPOTUBJICHNE MPOBOJHHKA, pa00Ta M MOIIHOCTh 3JIEKTpUdecKoro Toka, IJ(C
UCTOYHUKA TOKA, MOJYyJdb MarHUTHOW WHAYKUMH, cuila Awmnepa, cuia JlopeHua,
MarHUTHBIN MOTOK, WHIYKTUBHOCTb KOHTYpa, ACMCTBYIOLINE 3HAUYECHUS CUJIbI TOKA M
HanpspKeHus, Kod(pGUIUeHT TpaHchOopMalluu, AJMHA U CKOPOCTh PACIpPOCTPAaHEHUS
3JIEKTPOMArHUTHOM BOJIHBI, A0COJIIOTHBIM M OTHOCHTENIbHBIN MOKa3aTelln MPEeIOMIICHHUS,
(oKyCHOE pacCTOsIHME U ONTHYECKAs CUJIa JIMH3bI; TUHEHHOE yBEeJIMUEeHNE TOHKON JIMH3BI,
3aMMChIBATh €IMHUIIBI M3MepeHus (pu3ndeckux BenuuuH B CU;

3anuchiBaTh (OPMYJBI OINpENeTeHUs] YHEPru 3apsKEHHOTO KOHJAEHCATOpa SHEPTrUu
MarHMTHOTO TOJIS TOKQ;

paccMaTpuBaTh OCHOBHBIE CBOWCTBA JJIEKTPUYECKUX 3aps/iOB, OCHOBHBIE CBOMCTBa
AIIEKTPUUYECKOTO TIOJIS, CBSI3b MEXKIY pabOTON CHUJI OJHOPOJHOTO 3JEKTPOCTATHYECKOTO
HOJS U MOTEHIMAIBHON 3HEPrueil TOUEHHOro 3apsijia, CBsI3b MEXKAY HANpPSHKEHHOCTBIO
JIEKTPUUYECKOr0 MO M PA3HOCTbIO IOTEHLMAJIOB, CBOMCTBA MPOBOAHUKOB U
JUDJIEKTPUKOB B BJIEKTPOCTATUYECKOM TIOJE€, JEHCTBUS  DJIEKTPUUECKOTO TOKA,
II0CJIEI0BATENIBHOE, AapaIeIbHOE U CMEIIaHHOE COEIMHEHMSI TIPOBOIHUKOB, MArHUTHBIE



MAOY «COIINe4y, CbIKTBIBKAp.

CBOMCTBaA BCIIECTBA, OCHOBHBIC CBOMCTBaA BUXPEBOr'o OSJCKTPHUYCCKOI'O II0JIA, XOJ

CBETOBOI'O JIy4a uepe3 MIOCKONapaieIbHYIO IIaCTUHKY;

*  OOBSICHSTDH: 3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOT0 KOHJIEHCATOPa OT IUIOIIA I IJIACTHH
U PACCTOSIHUSI MEXKAY HUMHU, YCIIOBUSI BOBHUKHOBEHUS U CYIIECTBOBAHUS AIIEKTPUUECKOTO
TOKA, 3JEKTPOHHYIO MPOBOAUMOCTb METAJUIOB, 3JIEKTPOJIMU3, JEKTPUUYECKUM paspsa B
ra3ax 3JeKTPUYECKUN TOK B BaKyyMe, BOSHUKHOBEHUE SHEPTUU MArHUTHOTO IOJS TOKA,
CBOOOJHBIX 3JEKTPOMArHUTHBIX KoJeOaHUM, CBsI3b (DM3UYECKUX BEIUYHH B (popmyre
ToMmcoHa, mporecchl MpH TapMOHUYECKHX KOJIEOAHUSAX B KoJeOa-TeIbHOM KOHTYpE,
MpPEeBpalleHHs] SDHEPTUU B KOJIeOATEIbHOM KOHTYpPE, BOSHUKHOBEHHE 3JIEKTPOMArHUTHOM
BOJIHBI, CBSI3b (DM3MUYECKUX BEJIMYMH B (POpMysie TOHKOM JIMH3BI, MPABUIO 3HAKOB IPU
UCTIOJIb30BaHUM (POPMYITBI TOHKOH JIMH3BI, 00pa3oBaHne HHTEP(EPEHIIMOHHOM KAPTUHBI B
TOHKUX IJICHKaX, TU(PPAKINIO CBETA;

*  U3yyaTh JEWCTBHE MArHUTHOTO TMOJII Ha MIPOBOJHUK C TOKOM, paMKy C TOKOM U
JBIDKYIIYIOCS 3apsDKEHHYIO YacTHIy, MarHMUTHOE B3aWMOJICHCTBHE TNPOBOJAHUKOB C
TOKaMU;

*  (QopmynupoBaTh: 3akoH KynoHa, npuHIUI CyNeprio3uluy 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma ju1g yyacTka 1enu, 3akon Jxoyns—IJlenna, 3akon Oma Ju1st nosiHoM 1enu, 3akoH Oma
JUIsL ydacTka uemnu, coaepxkamiero DJ[C, mpUHIMI CYNEpIO3UIIMH MArHUTHBIX TOJEH,
npaBwio OypaBuWKa, WPaBWIO JIEBOH pykW, 3akoH Awmmepa, 3akoH @Dapajes
(37MIEKTpOMAarHUTHOM  WHAYKIMHU), TpaBwio JleHma, 3akoH  NPSMOJUHEHHOTO
pacmipoCTpaHEHUS CBETA, 3aKOH OTPAXKEHHsI CBETA, 3aKOH MPEIOMIICHUS CBETA,

*  POBOJAUTH M3MEPEHUS CWIbI TOKA, HANPSOHKCHUS U CONPOTUBIICHUS B JJICKTPUUECKOM
Leny;

*  ONUCHIBATH SKCIEPUMEHTHI: IO AJICKTPU3ALUU TeT U OOBSICHATH UX PE3YNbTAThI, IO
HAOJIIOJIEHUIO TEIJIOBOIO JIEWCTBUSA DJIEKTPUYECKOIO TOKa, 10 HaONIOACHUIO U
MCCJIEIOBAaHUIO TPSIMOJIMHEWHOTO PaclpOCTPaHEHUs, OTPAXKEHUsI U MPEIOMIICHUS CBETA,
BOJIHOBBIX CBOWCTB cBeTa; (yHIameHTadbHble ombIThl Kyrnona, Opcrema, Ammepa,
®dapanes, ['epia, FOura, ®penens, Hetotona u ap.;

* MOJNyYaTh U ONUCHIBATh M300pakK€HUS MpeIMeTa, MOJy4aeMOro C IMOMOIIBIO IMIOCKOIO
3epKaa, COOMparoIluX U pacCeUBAIOIIUX JIUH3;

* BBIIENATH OCHOBHBIE TPWU3HAKM  (UIUYECKUX  MOJeNeid, HCIHOJb3yeMBIX B
DIIEKTPOAMHAMHUKE W  ONTUKE:  TOYEYHBIA  3apsiA, JHUHUA  HANPSHKCHHOCTH
IEKTPOCTATUYECKOrO TIOJS, OJHOPOAHOE JIIEKTPOCTATHYECKOE IIOJE, OJHOPOJHOE
MarHUTHOE II0JIe, JIMHUW WHIYKIWHA MAarHUTHOTO TIOJS, WACATBbHBIA KOJIeOaTeTbHbIH
KOHTYp, TOYEYHBII MCTOYHUK CBETA, CBETOBOM JIy4, OJHOPOAHAA M W3OPOIHAs cpena,
TOHKasl JIMH34;

* TPHUBOAWTH 3HAYEHUS: CKOPOCTH CBETA B BaKyyMe;

* ONHCHIBATh TapPMOHHYECKHE DJICKTPOMArHUTHBIE KOJEOAaHWS B IEMSIX, COJEpIKaIInuX
pe3ucTop

* paccMaTpuBaTh yCTPOHCTBO, MPHHIMUI JCHCTBUS W TPUMEPHI  HCIIOIH30BAHMUS:
JJIEKTPOCKONA,  JJIEKTPOMETpa,  KOHAEHCATOPOB,  TaJlbBAHMUYECKOTO  3JIEMEHTa,
aKKyMyJISITOpa, peocTara, 3JEKTPOJBUTATeNsl MOCTOSHHOTO TOKa, TpaHc(opmaropa,;
MPUHIINII JEHCTBHSI reHepaTopa NepPeMEHHOr0 TOKa, INIOCKOTO 3epKaa,

*  [PUMEHATH MOJYYEHHBIEC 3HAHUS NIPU OOBSCHEHUU SBJICHUN, HAOIIOAaEMBIX B IPUPOJIE U
OBITY, IPH PEIICHUH 3a/]au.

11 kiaace

B nporecce u3yuenus kypcea ¢pusuku 6a3o0Boro ypoBHs B 11 kiacce ydeHUK HAyUUTCS:

— JI€MOHCTPHUPOBATh Ha MpUMeEpax pojib U MeCTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKON
NEeSITEIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PU3UUECKOM KApTUHBI MUDA;

— YUYUTHIBaTh TPAHUIBI TMPUMEHEHHs M3YYCHHBIX (U3UUYECKUX MOJENei: TOYeuHBIN
JNEKTPUYECKUN 3apsf, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAas MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb AaTOMHOTO sI/Ipa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;
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— pacmno3HaBaTh (U3HYECKHE SBICHHS (MIPOLECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DU3MKH: B3aMMOJCHCTBUE MArHMUTOB, 3JEKTPOMArHUTHAs
WHAYKLIHS, JEHCTBHE MAarHUTHOIO IOJII HAa MPOBOJHUK C TOKOM M JBHXKYLIUICS 3apsii,
AIIEKTPOMArHUTHBIE KOJ€OaHWS ¥ BOJIHBI, NPSMOJMHEWHOE pPACIpPOCTPAaHEHHE CBETa,
OTpakeHue, MpeiiomyieHue, uaTepdepeHus, nudpakuus U noispuzalnus cBera, JUCIepCust
cBeta; ¢ororrekrpudeckuit d3Pdpext (PhorodddeKT), cBEeTOBOE IaBlICHUE, BOSHHKHOBCHHE
JMHENYaToro creKkTpa aroMa BoJI0Opo/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs paJIMOAKTHBHOCTH;
— OMNHCHIBATh U3y4YCHHbIE CBOWCTBA BEUIECTBA (IEKTPHUUECKUE, MATHUTHBIC, ONITUYECKUE U
JJIEKTPOMArHuTHhIE  SIBJCHHS  (IpOIecChl),  HMCHONB3ys  (U3MYECKHE  BEIUYUHBI:
DIIEKTPUYECKUI  3apsii, cujda TOKa, DICKTPUYECKOE HANpPKEHHE, OSJICKTPUUECKOe
COIPOTHUBIIEHUE, Pa3HOCTh MoTeHuuanos, IJC, pabora Toka, UHAYKLIHS MarHUTHOTO IIOJIS,
cuna Awmnepa, cwia JlopeHIa, MHIYKTUBHOCTh KATYIIKH, SHEPTHS JJIEKTPHUECKOTO H
MarHUTHOTO TOJIeH, IEPUO U YacToTa KoieOaHuil B KoedaTeIbHOM KOHTYpE, 3apsil U CHIia
TOKa B MpPOIECCEe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHMil, (POKYCHOE PacCTOSHUE U
ONTHUYECKas CHJIa JIUH3bI; MPU OMHCAHUM NPABUIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYCHUS U CIMHUIIBI; YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C JPYTUMH BETUYUHAMU;

— ONKCHIBATh W3YYEHHBIC KBAHTOBBIC SIBJICHHS M IPOLECCHI, MCHONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, YHEPTUS U
UMIyasC (OTOHA, TEPUOJ TONypacnana, SHEPTUsS CBSI3W aTOMHBIX sep; NPU ONMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHI CMBICI UCIOJIb3yeMbIX BETHYHH, UX 0003HAUYECHUS U
€IMHUILIBI; YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIOUINE JAaHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMHU, BBIUUCIIATH 3HaUCHUE (PU3UUECKON BEJIMUNHBI;

— aHAJIM3HUPOBATh (PU3NYECKHE IMPOIECCHl M SIBICHUS, HCIONB3YS (U3NYECKHE 3aKOHBI U
MPUHIIMIIBL: 3aKOH JIEKTPOMAarHUTHON MHYKIINH, 3aKOH MPSMOJIUHEHHOTO paclpoCTpaHEeHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI MIPEJIOMIICHHUS CBETA; YpaBHEHUE DWHINTEWHA IS
¢doroaddexra, 3aKOH COXpaHEHUS OSHEPruU, 3aKOH COXpPAHEHHUsS HMIIYJIbCa, 3aKOH
COXPAaHEHHUs DIIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIA, MOCTYNATHI
bopa, 3aKk0H pagrOaKTHBHOTO paclaja; MpU 3TOM pPa3InyuaTh CIOBECHYIO (HOPMYITHPOBKY
3aK0HA, €r0 MaTEMaTUYECKOE BhIpaKEHUE U yCI0BUs (TpaHULbl, 00J1aCTH) IPUMEHUMOCTH;
— OINpenesaTh HaMpaBlIeHWE BEKTOpa WHIAYKIIMH MAarHUTHOTO TOJSI TPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

— CTpPOMTH U ONHUCHIBATh U300pakeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH301;
— BBIMOJHATH AKCHEPUMEHTHI 10 HCCIECIOBAHNIO0 (DM3UYECKUX SIBJICHUH M TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUU: Tpu OSTOM  (HOPMYIHUPOBATH
npoOnemMy/3ajady M TUIOTE3y Y4YeOHOro SKCIEpPUMEHTa; COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS;, TPOBOIUTH ONBIT U (POPMYTUPOBATEH BHIBO/IBI,

— OCYIIECTBJIATH TPSMBbIE W KOCBEHHBIC HM3MEPEHUS (PH3MUECKUX BEIHYHH, IMPH ITOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHUs M UCIOJIb30BATH M3BECTHBIE METOABI OLEHKH
MOTPEUIHOCTEN U3MEPEHU;

— HCCIIeI0BATh 3aBUCUMOCTH (PU3NUECKUX BEIMYHMH C UCIIOIB30BaHUEM MIPSIMBIX U3MEPEHU:
IIPY 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH PE3yJIbTATHI MOJYYCHHON 3aBUCUMOCTH
bu3NYECKUX BENMYMH B BHUJAE TaOnuil W TpapuKOB, AeNaTh BHIBOABI MO pe3yibTaTaM
UCCIICIOBAHMS,

— co0moaTh mpaBuiia 0€30MacHOr0 TpyJAa MPU MPOBEACHUM HCCIEIOBAaHUN B pamKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIeNOBATEIbCKONM W TMPOCKTHOW NEATEIHHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOHCTB U 1a60paTOpHOro 060py10BaHUS;

— pemath pacy€THbIE 3a/ladyd C SBHO 3aJaHHON (U3MUECKONW MOMAENbI0, HCIONb3YS
dusznyeckue 3aKOHBl M TIPHUHIUIIBI, HAa OCHOBE aHallM3a YCIOBHS 3a/adydl BBIOMpATh
(UBUYECKYIO0 MOJIETTh, BBIICTATh (PU3NUYECKUE BETUYUHBI U (HOPMYJIbI, HEOOXOIUMBIC IS €€
peLIeHHsI, TIPOBOAUTH PACUEThI U OIICHUBATH PEAIbHOCTH MOIYYEHHOT0 3HAaUeHUs (pru3nyeckon
BEJIMYMHBI,
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— pemaTh KayeCTBEHHBIC 33/1a4M: BBICTPAMBAThH JIOTHYECKH HETPOTHBOPEUMBYIO IETIOUKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;
— WCIIONB30BAaTh IPH PEIICHWH YYeOHBIX 3aJad COBpPEMEHHble HH(OpMaMOHHBIC
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U MPEACTABICHUS YIEOHON U
HAYYHO-TIONMYJISIPHOM MH(OpMAIHMH, MOJYyYeHHONH M3 Pa3IUYHBIX UCTOYHHKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HHPOPMAIIHIO;

— OOBACHATH NPUHIHIIBI ICHCTBUS MAlIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB; Pa3IndaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHMSI B TIOBCEJHEBHOM JKU3HU;

— TPUBOJHUTH NPUMEPHI BKJIAJAa POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
— WCIIONB30BAaTh TEOPETUYECKUE 3HAaHUS 1O (U3MKEe B TIOBCETHEBHOW IKM3HM IS
oOecrieyeHns 0€30MacCHOCTH IpU OOPALIEHUU ¢ IPUOOPAMHU U TEXHUYECKUMH YCTPOMCTBAMH,
JUISL COXPAaHEHHS 30POBbSI U COOIOICHNST HOPM 3KOJIOTHUECKOTO TTOBEJICHUS B OKPY KaIOIIEH
cpene;

— paboTarh B IpyIIE C BBHITOJHEHNEM PA3IMYHBIX COLUATBHBIX POJICH, TNITAHUPOBATh PadOTy
IPYINIIbl, PalMOHAIBHO PACHPENENATh OO0SM3aHHOCTH U IUIAHUPOBATh JESITEIBHOCTH B
HECTaH/IAPTHBIX CUTYaIHX, aJCKBaTHO OLICHUBATh BKJIAJl KaXIOTO U3 YYaCTHUKOB TPYIIIHI B
pelIeHre pacCMaTpUBaeMoi ITPOOIIEMBI.

Conep:xxanue yueOHoro npeamera « ®usuka».

1rom o6yuenus (10 kacc).

1. ®usuka 1 eCTeCTBEHHO-HAYYHBIA METOJ MO3HAHUS TPUPO/IBI.
Ouzuka — QyHaaMeHTaabHas Hayka o npupoae. O0bekTsl nu3ydenus ¢puzuku. Hayunsiii Mmetos
MO3HAHUSA MHpa. B3auMocBs3b Mexy GU3UKON U APYTMMHU €CTECTBECHHBIMU HayKaMu. MeTo bl
HAyYHOTO WUCCIeoBaHus (U3MUECKUX sBIEHU. MojenupoBaHue SBICHHH U MPOIECCOB
npuposl. Guznueckre 3aKOHBI. [ paHUIBI MPUMEHUMOCTUA (U3UYECKUX 3aKOHOB. Du3nveckue
TEOPUHU U MPUHLIUI COOTBETCTBUS. M3Mepenne ¢pusndeckux BenuduH. [lorpemnocta usmepeHuit
busndeckux BenuduH. Poibs 1 Mmecto pusuku B GOpMUPOBAHUHI COBPEMEHHOW HAYYHOW KapTUHBI
MHpa U B IPAKTUYECKOMN AESITEIBHOCTHU JIIOJIEH.

2. MexaHuka.

Cucrema orcuera. BaxHelline KHUHEMaTHYECKHUE XapaKTEPUCTUKU — TMEpEMEIICHHE,
CKOpOCTh, YycKopeHue. KunHematuueckue ypaBHeHHUs. PaznuuHble CHocCOOBI  OMUCAHUS
MexaHuueckoro nBuxkeHus. OcHOBHas (mpsiMasi) M oOpaTHas 3ajadu MexaHuku. OCHOBHBIE
MOJIENM Tel W JIBWkeHuu. [locTynmaTenpHOe BpamaTeabHOE JBUXKEHHS Tena. PaBHOMeEpHOE U
PaBHOYCKOPEHHOE TpSMOJIMHEHHbIe ABrkeHus. CBoOomHoe maneHue Tel. OTHOCHUTENhbHOCTh
MEXaHWYECKOTO JBWDIKEHHUSA. 3aKOH CIOXEHHUs ckopoctei. KuHemaTuka JBMKEHUS 110
OKpY>KHOCTH. 3akoH uHepuuu. llepBwiii 3akoH HploToHa. MHepumanbHas cuctemMa OTCYETa.
HNueptaocts. Macca. Cuna. [lpunuun cynepniosunmu cui. Bropoi 3akon Herorona. Tperwii
3akoH Hprotona. Ilpunnun ortHocutensHocTn [anumies. [paBuTanmonHas cuia. 3akoH
BcemupHoro TaroteHus. OnbiT KaBennumia. Cuia TskecTH. 3aKOHbI MEXAHHUKU M JIBH)KEHUE
HeOecHbIX Ten. 3akoHbl Kemnepa. Cuma ympyroctu. 3akon ['yka. Bec Tema. HeBecomocTs.
[leperpy3ku. Cumna TpeHus.

Nmnynbc maTepuaabHOW TOYKHM M CHCTEMBI. 3aKOH COXpPAaHECHHUS UMITyJbca. PeakTuBHOE
neuxkenne. Lleatp macc. Pabora cunbl. MomHocts. KITJI Mexanu3ma. MexaHudeckast SHEPTHSL.
Kunernueckass sHeprus. Teopema 00 W3MEHEHMHM KHHETHYECKOW sHepruu. [loTeHImanpHas
sHeprusa. MexaHndeckasi SJHEPTHsl CUCTEMbL. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHUH.

PaBHOBecue MaTepuanbHOM TOUKH. Y CJIOBUE paBHOBECHSI TBEPABIX Te. [11€40 1 MOMEHT CUJIBI.
LenTp TsxecTn TBepaoro tena. Buasl paBHoBecus TBepaoro tena. [lapienue. Jlapnenue
B KHUJIKOCTSX M Tra3ax. 3akoH [lackans. 3akoH Apxumesna. Y cioBue MjiaBaHus Tel.
Jlabopamopuvie pabomol
Ne ], «MccnepoBaHne paBHOYCKOPEHHOI'O IpsIMOJMHEHHOro JABMKeHusa. MccnenoBaHue
JBUKEHHS TeJia, OPOIIICHHOTO TOPH30HTATIBLHOY.
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Ne 2. «3yueHne OBHKEHUA Teja MO0 OKPYXKHOCTH MOJ JECHCTBUEM CHJI YIPYTOCTH M TSAKECTH.
HccnenoBaHue U3MEHEHUs Beca Tella IPU €ro ABUKEHUU C YCKOPEHUEM).
3. MonexynsipHast pu3uka u TepMOIUHAMUKA.

MonexymspHo-kunernueckass teopus (MKT) u ee skcnepuMeHTangbHBIE OOOCHOBAHUS.
Crpoenue BemecTBa. Macca u pazmepsl Monekyd. [locrosunas ABoraapo. TermnoBoe qBrkeHUE
gacTull BemecTBa. bpoyHoBckoe amwxkenue. quddysus. B3aumonelicTBue 94acTuil BemiecTBa.
Mopenu cTpoeHus Ta30B, JKUJIKOCTEH U TBEPABIX TEN.

Mopnens wuneanbHoro raza. CTaTHCTUYECKOE ONMCAaHUE WJANbHOIO Tas3a. TermioBoe
(TepmonuHamuueckoe) paBHoBecue. Temmeparypa. W3mepenme temmneparypsl. Illkanel
temmneparyp. CoiicTBa ra3oB. M3omnpoueccsl. ['a30Bbie 3ak0HBI. AGCONIOTHAsE TEMIIEpaTypa Kak
Mepa CpeAHEell KMHETMYECKOW 3HEpruu TEIIOBOTO JIBMKEHMs 4dacTull BeuiecTBa. [locTosiHHas
bonpumana. JlaBienue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU. 3aKOH
JlanpTOHa. YpaBHEHHE COCTOSHUS HeaIbHOTO raza (ypaBHeHue MenneneeBa—Kaneipona).
VYHuBepcanpHasg rasoBas IIOCTOsIHHAas. BHyTpeHHsAs 3Heprus ujaeanpbHOro rasa. Msmepenue
CKOPOCTEH MOJIEKYJI ra3a.

CaoticTBa xwuakocteit. Kpucrammyeckue u aMmopdHbIe Tema.

Pabora 1 TeninooOMeH Kak criocoObl M3MEHEHUs BHYTpEeHHEN sHepruu. KonnyecTBo TEIIOTHI.
YaenpHas TEIUIOEMKOCTh BEIIECTBA. Y PaBHEHHE TEIUIOBOTO OallaHca. 3aKOH COXPAHEHHUS SHep-
run. llepBbiii 3akoH TepMoauHamMuKH. lIprMeHeHue mepBOro 3akoHAa TEPMOJMHAMUKHU K
u3omnporeccam. Anuadarudeckuii nmporecc. HeoOpaTuMoCTh TEIUIOBEIX MPoIeccoB. BTopoii 3akoH
TEPMOJIMHAMUKH.

Tennossl MamuHbl. [IpuHnmn neiicteus temioBoro asuraress. [ukn Kapno. Mneansnas
XOJIOIMJIbHAS MALTUHA. DKOJIOTUYECKUE TPOOIEMBI UCIIOJIb30BAHUS TEIUIOBBIX MAIIHH.
ArperatHbie cocTosiHHS BemlecTBa. Mcnapenue u konaeHcanus. Haceimennsiii map. Kunenue
KUAKOCTU. Y IeNbHAas TEIIoTa Mapoo0pa3oBaHusl )KUIKOCTH. BraxkxHocTh Bo3ayxa. Touka pochl.
W3mepenue BiaxxHOCTU Bo3ayxa. [lnaBneHne u KpucTamin3alys BELecTBa. Y IelbHasl TEIIoTa
TJIaBJIEHUS BELIECTBA.

Jlabopamopnas paboma:
Ne 3. «I3MepeHre OTHOCUTENBHOMN BIAKHOCTH BO3LyXa.
4. DneKTpoAMHAMHUKA.

ONEeKTpUYecKui 3apsiA. OJIEMEHTAPHBIM AJIEKTPUYECKUH 3apsii. OJEKTpHU3alus Tedl.
DIIEKTPOCKOIT. DIEKTPOMETP. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsna. ToueyHbie 3apsiibl.
3akoH Kynona. Onexrpuueckoe mnose. HanpsbkeHHOCTh 3nekTpuueckoro nois. IlpuHnmn
CYNEPHO3UIMHN ANEKTPUYECKUX ToJied. JIMHMM HampsHKEHHOCTH  AJIEKTPUYECKOTO  MOJIS.
IIpoBOAHMKM B D3JIEKTPOCTATHYECKOM TIoJI€. JIMANIEKTpUKM B 3JIEKTPOCTATUYECKOM IIOJIE.
JwuanexTpudeckasl IPOHUIIAEMOCTb.

PaboTta KynmOHOBCKMX CHJI. DHEprus B3auMOJECHCTBUS TOUEYHBIX 3apsaoB. IloreHiman
AIIEKTPOCTATUYECKOr0 TMojsl. Pa3HOCTh MOTEHIMAIoB. ODKBUIIOTEHIMAJIbHBIE MMOBEPXHOCTH.
DNEKTPOEMKOCTh YEMHEHHOIO IPOBOAHMKA U KOHIEHCATOPA. DHEPTHUs IIEKTPUUYECKOTO TOJISL.
Jlabopamopnas paboma:

Ne 4. «I3MepeHne ANEeKTPUUYECKON EMKOCTH KOHAEHCATOpa.

5. TlocTOSHHBIN 3EKTPUUECKUN TOK.
JeiictBus  anekrpudeckoro Toka. Cwmna Toka. HMcerounuku TOka. CTOPOHHHME — CHIIBL
Onextpoasmxkymas cuna (DJC). 3akon Oma sl OJHOPOAHOTO MPOBOJHKKA (yJacTKa IIETH).
3aBUCHUMOCTD YJEJIBHOIO COMPOTHUBIIEHUS IPOBOAHUKOB U IOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI.
CoenuHeHns TTPOBOJHUKOB. PaboTa M MONIIHOCTH JJIEKTPHYECKOTO TOKA. TeIIoBoe ACHCTBUE
aNeKTpuueckoro Toka. 3akoH [xoyns—IJlenna. 3akon Oma ans nonHow nenu. 3akoH Oma ams
yuactka nenu, coxepxamero JJIC. Peocrar. Ilorenunmomerp. M3mepeHne cuiibl TOKa,
HaIpsKEHUSL.
Jlabopamopnas paboma:
Ne 5. «3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS! UICTOYHHUKA TOKAY.
DJIEKTPUYECKUH TOK B MeETaulaX, pacTBOpaxX M paciulaBax 3JICKTPOJHUTOB. JIEKTPOJIHU3.
Onextpuueckuii TOK B raszax. (CaMoCTOATENbHBIH M  HECAMOCTOSTEIBHBIM  pa3psbl.
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DNEeKTpUYECKHi TOK B BakyyMme. BakyyMHBIH AWOI. DJIEKTPOHHO-Ty4YeBas TpyOKa.
DNEKTPUUECKUN TOK B TOJTYIPOBOAHUKAX.

2 roa ooyuenus (11 kmacc).
DIIEKTPOAUHAMUKA.
I.MarauTtHoe 1osie. DIeKTPOMarHuTHas HHAYKIUS

[TocrosiHHBIE MarHuThl. B3anMoAECTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe mosie. Bekrop
MarHUTHOM MHAYKIUU. [IpUHOMO Cyneprno3uiyMyd MarHUTHBIX MoJied. JIuHuM MarHuTHOM
uHaykiuu. KaptuHa nTuHui MarHuTHOM MHAYKIIMH TOJIS TOCTOSIHHBIX MAarHUTOB.

MarauTHOe T0J€ MPOBOJHUKA C TOKOM. KapThHa JWMHMA HMHIYKIIMM MarHUTHOTO TIOJIS
JUTMHHOTO MPSMOTrO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJ-HUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoieiicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moayiab M HampaBieHHE. [[BrkeHHE 3apsHKEHHOW 4YacTUIbl B OJHOPOAHOM
MarHuTHOM TioJie. Pabota crtet Jlopenna.

SBnenue snekTpoMarHUTHOM uWHAYKMU. I[loTok Bektopa MarHUTHOM wuUHAYKIUU. 2C
WHIYKIUU. 3aKOH JIEKTpOMarHuTHo uHaykiuu dapanaes.

Buxpesoe sanekrpuueckoe nose. 9JC MHAYKIIMU B IPOBOJHUKE, TBUKYILIEMCS IOCTYNATENbHO
B OJJHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

WNupyktuBHOCTS. SBiieHne camonnaykuuu. 9J1C caMOMHAYKIUY.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIe.

Texnuueckue ycmpoucmea U NpaKmuiecKkoe npumMeHeHue: TOCTOSIHHbIE MAarHMTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEINN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu
. OnbIT Opcrena.

. OTKJIOHEHHUE 3NEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.
. JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

. B3aumogeiictBrue 1ByX MpOBOAHUKOB C TOKOM.

. Cuia Amnepa.

. HevicrBue cuibl JIopeH11a Ha MOHBI AJIEKTPOJIUTA.

. SIBneHue 27IeKTPOMAarHUTHOM UHTYKIIUH.

. [IpaBuno Jlenua.

9. 3aBucumocts IJIC MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO IMTOTOKA.

10. SIBnenurie CAMOUHIYKLIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

MNe 1. «MccnenoBanue SIBIEHUS DIEKTPOMArHUTHON UHAYKIIAN.

2. VI3y4yeHre MarHUTHOTO TIOJISl KaTYIIKH C TOKOM.

3. HccnenoBanue NeiCTBHS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

Konebanus u BOIHEI.
2. MexaHn4ecKue 1 AIEKTPOMarHuTHbIE KoJeOaHus

Koneb6arenpnas cucrema. CBOOOHBIE MEXaHWYECKHE KoJieOaHus. ['apMoHUecKue KoeOaHus.
[Tepuon, uvactota, amrumMtyna M ¢gasza koneOanuil. [IpykuHHBIH MasTHUK. MaTemMaTuyeckun
MasTHHUK. Y paBHEHHE TapMOHUYECKUX KosieOanuid. [IpeBpaimienne sHEprun Npu TapMOHUYECKUX
KOJICOaHMSX.

Konebatenpupiii  KOHTYp. CBOOOTHBIE JJIEKTPOMAarHWUTHBIE KOJEOAHWS B HUACATHBHOM
KoleOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHMYECKUMU H  JIIEKTPOMATHUTHBIMU
koneOanusmu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaromux KojcOaHWSAX. BBIHYXIEeHHbIE MeXaHWYECKHE KOJIeOaHUs.
Pe3onanc. BeiHy)€HHBIEC 3JIEKTPOMArHUTHBIC KOJICOAHMS.

03N LN kW~
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[Tepemennbiii Tok. CuUHyCOMAANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOrO TOKAa.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpomsBoacTBo, mnepegadya M MOTPeOICHHUE DIIEKTPUUYECKOW IHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: 3IEKTPUUECKUN 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKAa, IMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

1. UccnenoBanue napameTpoB KoyieOaTelbHON cHCTeMbl (NIPYXKUHHBIA WM MaTeMaTUYeCKUN

MasTHUK).
. HaGmronenue 3aryxaronmx Koyie0aHuu.
. UccnienoBanue cBOMCTB BBIHYK/IEHHBIX KOJI€OaHUI.
. Habmonenue pesonanca.
. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcmorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKA W HANpSOKEHHsT OT BPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

7. Pe3oHaHC mpu MOCIENIOBATEIILHOM COEIMHEHUU PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.

8. Mopenb TMHUH 3JIeKTponepeayu.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Ne 2. «MccnenoBanue 3aBUCUMOCTH TIEpUO/Ia MANIbIX KOosieOaHuil rpy3a Ha HUTHU OT JIJTMHBI HUTU

Y MacChl Tpy3a».
HccnenoBanne TmNEpeMEHHOrO TOKa B LENUM W3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyLLIKU U PE3UCTOpa.

3. MexaHuueckue U 3JIeKTPOMarHUTHBIE BOJTHBI

Mexanuueckue BOJIHBI, YcioBHUs pacripoctpaHeHus. [lepuoa. CxopocTh pacrpocTpaHeHHs! U
JuirHa BoJHBL. [lomepednblie u poaoibHbIe BOMHBL. MHTEpdepeHtms u qudpakiinsg MexaHHUYeCKuX
BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS M3JIY4YEHHs] AJIEKTPOMAarHUTHBIX BOJH. B3aumHas

AU AW

opueHTaIus BeKTopoB E, B, V B anekTpomaruuTHoOM BoigHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHEe, TNpeJoMJeHHe, moysdpusauus, audpakuusa, uHTephepeHuus. CkopocThb
ANIEKTPOMArHUTHBIX BOJIH.

[lxana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DIJIEKTPOMArHMTHOE 3arpsSI3HEHUE OKPYKAIOIIEH Cpeibl.

Texnuueckue ycmpoucmea u Hnpakmuieckoe npumeHenue: MY3bIKAIbHbIE WHCTPYMEHTBHI,
YIBTPA3BYKOBas JIMAarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu
. OOpa3oBaHue U pacpOCTPaHEHUE TIONIEPEUHBIX U MPOJAOTHHBIX BOJH.

. KonebGromeecs Teno kak MICTOYHUK 3BYKA.
. HabGmroneHue oTpaskeHust U MPeIoMIICHHS MEXaHUIECKUX BOJTH.
. Habmonenue unrepdepeHny u Augpakiny MEXaHu4ecKux BOJIH.
. 3BYKOBOM pe30HaHC.
. HaGmronenue cBsi3u TpOMKOCTH 3BYKa 1 BBICOTHI TOHA C aMIUTUTY/ION U 4aCTOTOM KOJIeOaHMiA.
. UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHUE, TOSIpU3alits,
mudpakius, “HTepGEpEeHIINS.
3. Onruka

I'eomeTpuueckas ontuka. [IpsmonnHeliHOE pacipoCTpaHEHUE CBETAa B OJTHOPOIHOM cpene. JIyu
cBeta. TouyeuHblli HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHUH B TIIIOCKOM 3epKajle.

~No b wWwN -
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[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb MPEIOMIICHUSI.
ITontHOE BHyTpeHHee oTpakeHue. IIpeenbHblil yroi MoJaHOro BHYTPEHHETO OTPayKEHUSI.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiue u paccenBaroniie JUH3bl. ToHKas JuH3a. OKyCHOE pacCTOSHHUE M ONTUYECKAs
cwia TOHKOW JimH3bl. IlocTpoeHne u300paxeHUN B COOMPAIOUIMX M PACCEUBAIOLIUX JIMH3AX.
®opMyna TOHKOM JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JIUH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

Bomnnosast ontuka. Wurtepdepenuust cBera. KorepeHTHbIE WMCTOYHHKU. Y CIOBUS HAOMIOJICHUS
MAaKCMMyYMOB U MHUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHUH(a3HBIX KOI€pEHTHBIX
VCTOYHHUKOB.

Hudpakuus cera. JudpakunonHas pemérka. YcioBue HaOIIOACHUS TJIaBHBIX MaKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonapuzanus ceera.

Texnuueckue ycmpouicmea u npaKmuyeckoe npuUMeHeHue: OYKH, Jyma, QoToanmapar,
IPOEKLMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs! ONTHKA, TU(PPAKIMOHHAs peIéTKa,
HOJISIPOU L.

Jlemoncmpayuu

1. IlpsimonuHeHOe paclpoCTpaHEHHUE, OTpPaKEHHE WU IpesiomyieHue cBera. Onruueckue
MPUOOPHI.

[TosnHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.
HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

HaGimonenne nqudpaknuu cBera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune ciekTpa ¢ HOMOIIbIO IPU3MBI.

. IlonydeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMIOHHON PEIIETKY.

10 HaGmronenue monsipusaiiuu ceera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ne 3 «I3mepenue nokaszaresns IpeaoMIICHUS CTEKIIay.

Ne 4 «HccnenoBanue cBONCTB H300pakeHU B JIMH3aX».

MNe 5 «Habmronenue nucnepcun CBeTay.

4. OcHOBBI clleMaIbHON TEOPUH OTHOCUTEIBHOCTH.

I'paHnIBI TPUMEHUMOCTH KJIacCUYECKOM MexaHWKH. [locTynarsl cnienuanbHOW TEOpHUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B  BaKyyMe, IPUHLUI
OTHOCHUTEJIbHOCTH DHWH-IITEeHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPTUS TOKOS.

5. KBanroBas ¢u3suka.

1). DneMeHTBI KBaHTOBOW ONTHKH.

®oronsl. Popmyna Ilnanka cBs3u 3Hepruu (GOTOHA C €ro YacTOTON. DHEPrus U HUMITYIbC
¢doroHa.

OtkpeiTue U uccnenoanue ¢orodddekra. Onbitel A. I'. CtoneroBa. 3akoHbl poTorddexTa.
VYpaBHenue Diinmreitna s porosdpdexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. OneiTel [1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue: (HOTOIIEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

1. ®oroad ekt Ha yCTaHOBKE C IIMHKOBOM TUTACTHHOM.

2. UccnenoBanue 3aKk0HOB BHENIHETO (hoTod(PdekTa.

CoNOR~WN
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3. CBeromuon.
4. Conneunas 6artapesl.

2). CtpoeHue aToma

Mopaenb aroma Tomcona. OnbiTel Pesepdopa o paccestauto [1-yactui. [Tnanerapuas Moaenb
atoma. [loctymnarel bopa. M3nyuenue u noriomienne (GOTOHOB MPH MEPEXOJE aToMa C OJHOTO
YPOBHSI 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPTHH aTOMa BOJAOPOAA.

BoustHoBBIE cBOMcTBa yacTull. Bonubl ne bpoinsa. KopryckyisspHO-BOJIHOBOM 1yaiu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

Texnuueckue ycmporuicmea u npaKkmuieckoe npumeneHue; CueKTpaibHbIi aHaIu3 (CIEKTPOCKON),
Ja3ep, KBaHTOBBII KOMITBIOTE.

Jlemoncmpayuu

1. Monenb onbita Pesepdopna.

2. OnpeneneHue JUIMHBI BOJHBI Ja3epa.

3. Habmtoienue uHeRvaThIX CIIEKTPOB U3JIyUEHUSI.

4. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

1. Ha0iroieHne JIMHEWYaToro CIeKTpa.

3). ATOMHOE PO

OKCIEPUMEHTBHI, J0KA3bIBAIOLIUE CIOXKHOCTh CTpOeHUs sjpa. OTKpbITHE PaJIUOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpesneneHuto coctaBa paguoakTUBHOro usinydeHus. CpoiictBa aibda-,
Oera-, ramMmma-u3iydeHus. BiusHue paaroakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OrtkpeiTHE IPOTOHA U HeWTpoHa. Hyknonnas monens sapa [ 'elizenOepra—WBanenko. 3apsin sapa.
MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmazn. ['amMma-uzinydeHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

AnepHsle peakunu. JleneHre U CUHTES SEp.

Snepusiif peaktop. TepmosinepHslit cunTes. I1po0neMsl U epCreKTUBBI SIEPHOM SHEPTeTUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTeTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtop1 Ha0JIIOIEHUS ¥ PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NYEeCcKO KapTHHBI MHpAa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: IO3UMETp, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

1. CuéTuMK MOHU3HUPYIOIIUX YaCTHULL.

Yuenuueckuii skcnepumenm, nadbopamopmusie pabomoi

MNe 6. «MccnenoBaHue TPEKOB YaCTHIL (TIO TOTOBBIM (hOTOrpadusiv)».

6. DJeMEeHTbI aCTPOHOMHUH U aCTPO(U3HUKH.

Oranel pa3BUTUA acTpoHOMHUU. [IpuKiIaqHOEe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comuue. CosHeuHast akTUBHOCTh. McTounnk 3Heprun CoJiHIa U 3BE€3/1. 3BE3/IbI, UX OCHOBHBIE
XapaKTepUCTHKHU. JluarpamMmma «CHEKTpPaJbHBIM KJIacC — CBETUMOCTb». 3BE3/bl TJIABHOMU
MOCNIEI0BATEIbHOCTH.  3aBHUCHUMOCTh ~ «Macca —  CBETUMOCTb»  Juid  3BE3  IJIaBHOM
NOCIIEA0BATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MIPOUCXO0KIEHUH U 3BOIonnK CoJHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mneunsiii [Iyte — nHama I'anaktuka. [lonoxenue u neuxkenue Connua B ['anaktuxe. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIpaxX TaJaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ua. Paz6eranne ranaktuk. Teopust bonbmioro
B3pbIBa. PenmukroBoe n3iydeHue.
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Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

1. HabGmioneHns: HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX MPHIOKEHUHN
JUIS ONpEJENICHUs MOJIOKEHHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro Moyapus v sipKue 3BE3Ibl.

2. Habmonenus B teneckorn Jlynsl, mianet, Mueunoro I1ytu.

O6o0maroiiee MOBTOPEHHE.

Ponp (u3Wku U acTpOHOMUU B HPKOHOMHUYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU H
3THUYECKON chepax JesiTeIbHOCTH YeJI0OBEeKa; POJIb U MECTO (PU3UKHU U aCTPOHOMMHU B COBPEMEHHOM
HAY4YHOH KapTHHE MHUpa; poiib (pu3HUecKOoW Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢bu3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeamMeTHbIe CBS3H.

N3yyenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs ¢ y4€TOM
CoZIeprKaTeIbHbBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMUH, Teorpaduu
Y TEXHOJIOTHUH.

Mesicnpeomemubie NOHAMUSA, CBA3AHHBLE C U3YYEHUEM MEMO008 HAYYHO20 NO3HANUA: SBICHUE,
HAYYHBIH (akT, runore3a, Gu3nveckas BEIMUMHA, 3aKOH, TEOPHsI, HAOIIOICHHE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, MOZEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpPAaBHEHMIA; TPUTOHOMETpUYECKHE (QYHKIHUH: CHHYC,
KOCUHYC, TAaHI'€HC, KOTaHI'€HC; OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO; BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPJMHAT, CIOXEHHE BEKTOPOB; MPOM3BOAHBIE AJIEMEHTApHbIX (YHKIUI;
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNE IIIOaIU IIIOCKUX GUryp U 00bEMa Tel.

buonozus: >nexrpuueckue SIBJICHUS B JKUBOM MpPHUpOJE, KojedaTeabHble JBUKEHUS B KMBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIIMYECKAsi CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHUs KPUCTAIIMYECKON PEIETKH, CIIEKTPAIbHBIN aHaJIH3.

l'eocpaghus; MarHUTHBIE TOMIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyHd, (POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, TIPE/ICKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: NVUHUM DJIEKTPOIEpead, TEHEpaTOp MEPEMEHHOIO0 TOKA, 3JIEKTPOJBUIATENb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

TemaTnuyeckoe NJIAHMPOBAHME.
1 rox o0y4eHnus.

Ne HanmenoBanue pasnenos Kon- JIP | Conepxxanue KP
BO BOCITUTAHHUS C
4acoB yueroM PIIB
1 ®du3KKa U eCTeCTBEHHO-HAayuHBbIN | 1 ITpunoxxenne Ne 1
METO/ ITO3HAHHUS. [Ipunoxxenue Ne 2
2 Kunemaruka. 11 1 Tpunoskenne Ne 3
3 Aunamuka. 10 - [Tpunoxenue Ne 4
4 3aKOHBI COXpaHEHHUs B |/ Tpuoskenwe Ne 5 KP Ne 1
MEXaHMKE.
5 CraTuka. 3aKOHBI THIPO- U 6
a’pOCTaTHUKH.
6 OCHOBBI MOJIEKYJISIPHO- 10
KUHETUYECKON TEOPUH.
7 OCHOBBI TEPMOIMHAMUKH. 6

18



MAOY «COIINe4y, CbIKTBIBKAp.

8 W3meneHns arperaTHbix 3) 1
COCTOSIHMIA.

9 DNeKTpOoCTaTHKA. 12 1 KP Ne 2
Bcero: 68 4 2

1 rox 06yueHwusl.

ConeprkaHue MOIys
«IIKoIBHBIN

YPOK»

Conepxanue Bocriutanus B PITYII

[Ipunoxenue 1

[lonsaTuitHblf anmapar it
BOCITUTAHHSA CPEACTBAMHU
MIpeAMETa, IPUBJICYCHIE
BHUMaHHS [ICHHOCTHOMY
aCTIEKTY M3Y4aeMBbIX SIBICHUH

DopMHPOBATE MEPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH, TIOKA3bIBATh 3HAYNMOCTE Pa3esioB GU3UKH (MEXaHUKH,
ocHOB MKT, 31eKTpoCTaTiKN) I Pa3BUTHS COBPEMEHHBIX TEXHOJIOTHIA;
pa3BUBaTh TOTOBHOCTH K BIIaJICHHUIO JOCTOBEPHOM HHpOpManueii o
MIEPEAOBBIX TOCTIKEHUAX M OTKPBITHIX MAPOBOH M OT€UECTBEHHON HAYKH.
OpFaHI/ISaHHH O6Cy){(}1€HI/IH ydamuMHucCsa HEHHOCTHBIX aCIIEKTOB U3YyYaC€MbIX
SIBJICHUI, OpraHu3anus paboThl C COLUAIBHO 3HAUUMOI HHpOpMalne.
https://www.sites.google.com/site/sovremennaafizika/

"CoBpemMeHHasl (pU3HKa 1 HOBBIE TEXHOJIOTHN"
https://revolution.allbest.ru/physics/00664871 0.html

Poib Gu3uku B HalleH KU3HU
https://studwood.ru/1118480/matematika_himiya_fizika/fizika osnova
®dm3nKa, KaK 0CHOBA HAyYHO-TEXHIHYECKOT'O IIporpecca.

[Ipunoxxenue 2

[IpuBneueHre BHUMaHUSA K
LEHHOCTHOMY

ACTIeKTy M3YYaeMBIX SIBIICHHH.
Opraanzanus paboTHI ¢
MTOJTyYaeMOi Ha YpOKe
COLMAaJIbHO 3HAYUMOM
Wudopmanneit nHUIMUPOBaHUE
ee 00CYXKJICHHSI, BBICKA3bIBAHHSI
00yYaIOIIUMHUCS CBOSTO MHEHHS
10 ee MOBOAY, BHIPaOOTKH
CBOEro K HeH

OTHOIICHHS.

Crioco6cTBOBAaTH OCO3HAHUIO YUAITUMUCS HEOOXOIUMOCTH IPAMCHEHHS
JIOCTIDKEHUH (DU3UKH U TEXHOJIOTHH [T O€30MaCHOCTH B OBITY U
PaIMOHATIHFHOTO MPUPOIOTIONBE30BAHMSA (YIET SIBIICHUS HHEPIIUH IS
JIBIDKYIIETOCS TPAHCIIOPTA; yUeT Meperpy3Ku U HEBECOMOCTH B TEXHUKE,
BIIMSIHUS CHJI TATOTCHHUS Ha JOCTIDKCHHS B aBHAIIMH U KOCMOHABTHKE,
3Ha4YCHHE TEIUIOBBIX SIBIICHHUH IS )KHBOTHOTO MHUpA U YeJIOBeKa,
HEOOXOIMMOCTb COOJIIOJICHNSI 3aKOHOB AJIEKTPOCTATUKH B OBITY,
(hopMUpPOBaHUS OCHOB HKOJIOTHUECKON KYJIBTYpPHI U T. 1); YKa3bIBaTh Ha POJIb
(h13uKHM, KaK OCHOBBI HAYYHO- TEXHUUECKOTO MPOrpecca B COBpEMEHHON
KHM3HM 4EJIOBEKA; CO3/1aBaTh HA YPOKE YCIOBUS It OOCYKACHUS C
YYaIIUMUCS 3HAYUMOCTH 3HAHUH (PU3NIECKUX 3aKOHOB U SIBICHUH IS
JKU3HU YelloBeKa. (3aueM u3ydarth sSBJICHUE WTH 3aKoH? Kak 3TH 3aKOHBI
HCTIONB3YIOTCS B )XHBOTHOM MHpE U B pon3BozcTBe? Kak 3TH 3aK0HBI
CHOCOOCTBYIOT Pa3BUTHIO COBPEMEHHBIX TeXHOJoruit? [ ne mpuroasrcs 3tu
3HaHUA? Ba)KHO 11 3HATH 3aKOHBI (PH3UKH B Pa3IMYHEIX podeccusax? Uem
MOTYT IIOMOYb 3TH 3HAaHUS B OBITY? U T.II.)
https://compendium.su/physics/11klas/135.html

3HavyeHne GU3NKH 11 00BSICHEHUS MUPA U Pa3BUTHS TPOU3BOAUTEIBHBIX
CHJI 00IIIecTBa

https://revolution.allbest.ru/physics/00664871 0.html

Ponb ¢usnku B HaIIEH KU3HU
https://maxpark.com/community/5654/content/5855697

Cawmble BaxkHble HayuHble oTKpbITust XXI Beka

[Tpunoxenue 3

[Ipumenenue Ha ypoke
WHTEPaKTHUBHBIX

¢dopMm paboTel €
00yJarOIIIMUCH,
CTUMYJTHPYIOIIHX
MTO3HABATEIEHYIO MOTHBAITUIO
00yJarIUXCsl, HHUIIMAPOBAHNE
00CYIKIEeHHUS, BRICKA3bIBAHUS
00yJaIOMIIMHUCS CBOETO
MHEHHS, BEIPAOOTKH CBOETO
OTHOIICHHS.

TeMbl qUCKyCCUA:

1. Kak 00BsSICHUTh COHOTFOMHHUCTICHITUIO? COHOTFOMUHHCIICHIIUS - 3TO
BBI3bIBAEMbIEC 3BYKOM CJIa0ble BCIIBIIIKN CBETA B )KUIKOCTH.

TouHast IpUYMHA 3TOTO SBJICHUS Ceiuac HHTEHCHBHO 00CYyKAaeTcs 1
UCCIIEAYeTCs.

2. Kak npaBHWJIBHO MOHUMATh TYPOYJICHTHOCTh U KaK PacCUUTHIBATH, K YEMY
OHa IPUBOIUT? DTO OJIHA U3 CTAPEHIINX MPOOIEM U3 BCEX IMEPEUNCICHHBIX.
3. KakoBa nmpuuuHa BEICOKOTEMIIEPATYPHOH CBEPXIPOBOAMMOCTH? MOXKHO
I

co37aTh MaTepuall, KOTOPbIH SBJISIETCS CBEPXIPOBOJIHUKOM P KOMHATHOM
Temrieparype?

[Tpunoxxenune 4
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MAOY «COIINe4y, CbIKTBIBKAp.

Hcnonw3oBanue
BOCIIUTATEIBHBIX
BO3MOXHOCTEH  COJEp:KaHUs
y4eOHOTO MpeaMeTa ¢
ucnoibzoBanuem 1[OP u
20P.

JleMoHCTpanuu Ha ypokax ()parMeHTOB y4eOHbIX (HUIBMOB, IPE3CHTALUH 00
I/ICTOI)I/II/I OTKpI)ITI/ISI (1)I/I3I/I'-IeCKI/IX 3aKOHOB, 3HAKOMCTBO C 6I/IOFpa(l)I/I$IMI/I
yUeHBIX- (PU3UKOB, JaypeatoB HobeneBcko mpeMun 1o (pu3muKe 1 uX BKIaIe
B pa3BI/ITI/Ie Hay'KI/I, C HOCJ'ICZ[YIOIIII/IM chymneHneM.
https://www.ckofr.com/fizika/161-nobelevskie-premii-po-fizike
https://ru.warbletoncouncil.org/fisicos-famosos-15256
http://blogphisics.blogspot.com/p/blog-page.html

[Tpunoxxenue 5.

WunmurpoBaHme moaaepxka
[IpoexTHOH 1
HUCCIIEI0OBATEILCKON
JeSITeTPHOCTH 00YJIarOIUXCS

[MonydeHre yYanmMucs MOATBEPKIACHNS TCOPETHUCCKUX MTOTOKCHHUM TIPH
BBITIOJTHEHUH JTA0OPATOPHBIX M MPAKTHUECKAX paboT BO BPEMsI YPOKOB U B
IIPOEKTHOH 1EATENbHOCTH
https://ypok.pd/library/metodicheskie_razrabotki/nauchno-issledovatelskaya

TeMBbl IPOEKTOB:

HccnenoBanne IBYKEHHUS Tea, OPOLICHHOTO 0] YIJIOM K TOPU30HTY OT
yrIja majieHusi, OT MacChl Tea U IPyrux (hakropos.

CKOHCTpPYHpPOBAaTh U UCTIBITATh NOCKY I 'anbToHa.

Onpenenuts KIIJ{ anekTpuyeckoro yaifHUKa.

HccnenoBaTh NpUHIHUN pabOThl KUIIATHIBHIKA PpaHKINHA.

KakoBo ycTpoiicTBo, IpHHIMT IeiicTBUS U IpUMEHeHHe cocyaa [Iproapa?
[TpoGnema yTHIN3aINH U IEPEpaOOTKH IIIACTHKOBBIX OTXOO0B.

2 roa o0y4eHmust.

No HaumenoBanue pasznienon Kon-o | JIP | Conepxanue KP
4acoB BOCIIMTAHUS C
yuetom PIIB

5 Mexanuueckue u 12 2 [Tpunoxxenune Ne 1
9JIEKTPOMArHUTHbIE KoJeOaHus [Tpunoxxenue Ne 2

6 MexaHu4ecKkue u 10 [Tpunoxxenue Ne 3 | KP Ne 1
3JIEKTPOMArHUTHBIE BOJIHBI [Ipunoxenue Ne 4

7 Onruka 15 3 [Tpunoxxenue Ne 5

8 OcnoBrel CTO 4

9 DeMeHTEI KBAHTOBOM ONTHKH. 15 1 KP Ne 2
Ctpoenue aTomMa. ATOMHOE sIJIpoO.

10 OeMeHTh! acTpO(hU3UKH 8

11 Cucremarusanus 4
u o0000meHne Marepuaiga Kypca
bu3uKH.
Bcero: 68 6 2

2 rox o0y4JeHus.

Conepxanne Mmoaynst «lIIkompHBIH
YPOK»

Conepxanue Bocriutanus B PITYII

[Tpunoxenue 1
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MAOY «COIINe4y, CbIKTBIBKAp.

[TonsTHitHBIN anmapaT A7l BOCIUTAHUS
CpeactBamu mpeaMeTa, NpuBJeueHUe
BHHMMAHUS K IGHHOCTHOMY aCIeKTy
M3Y4YaeMBbIX SBJICHUH

DopMUpOBaTh MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAYKH; MOKA3bIBATH POJIb (1)I/I3I/IKI/I B pa3sBUTUU
HaYYHO-TCXHHUYCCKOI'O Mporpecca, 3HauMMOCThb pa3acjioB (l)I/I3I/IKI/I
(37eKTpOCTaTHKY, IIEKTPOJUHAMHUKY, STEPHOH U KBAHTOBOW (PU3HKN)
JJIA pa3sBUTHUA COBPEMCHHBIX TCXHOJIOT I/II71; Ppa3BUBATh TOTOBHOCTH K
BJIAACHUIO ZIOCTOBCpHOﬁ PIH(i)OpMaHI/Ieﬁ 0 NEepEAOBLIX JOCTUKCHUAX U
OTKPBITHSIX MUPOBOM M OTEYECTBEHHOM HAayKU.
https://www.sites.google.com/site/sovremennaafizika/
https://revolution.allbest.ru/physics/00664871 0.html
https://studwood.ru/1118480/matematika_himiya fizika/fizika_oshov
a_nauchno_tehnicheskogo progressa

[Mpunoxenne 2

[TpuBnedeHne BHUMaHUS K IEHHOCTHOMY
aCIIEKTY M3y4aeMBbIX SBICHHUMH.
Opranuszanus pabOTHI C MOTy4aeMoi Ha
YPOKE  COIHMANBbHO 3HAYUMOU
nHopmanmeii —MHUIMUPOBAHUE €€
0OCY)XIeHHUs,  BBICKA3bIBAHUS
00y4aloIUMICs CBOETo K Hel
OTHOILICHHUS.

Crioco6cTBOBATH OCO3HAHUIO yUAITUMHICS HEOOXOTUMOCTH
TMIPUMEHCHHUS TOCTIKCHUH (PU3UKHU U TEXHOIOTHH sl 0€30MIacHOCTH
B OBITY W PallHOHAIBHOTO MPUPOIOIONH30BaHUS (yUET MAaTHUTHBIX
CBOWCTB BEIIECTB U OMOJOTHYECKOTO ACUCTBHS PaIiOAKTUBHBIX
W3ITyYEHUH, 3HAUEHUS CBETOBBIX SIBJICHUI Ha 3pEHUE; HETaTUBHOTO
BIIMSTHUS ITYMOB Ha CIIYX, POPMHPOBAHIS OCHOB 3KOJIOTHIECKOM
KYJBTYPHI U T.JT); YKa3bIBaTh HA POJIb (PU3HUKH, KAK OCHOBBI HAYYHO-
TEXHUUECKOTO IIpOorpecca B COBPEMEHHOM KM3HH YeJI0BeKa; CO3/1aBaTh
Ha YPOKE YCJIOBUSI I OOCYXICHUS C YUAITHMUCS 3HAYUUMOCTH
3HaHUH (PU3MYECKUX 3aKOHOB H SIBJIICHHH JUIsl )KU3HU YeJIOBEKa.
(3auem u3yuaTh siBJICHHE WK 3aKOH? Kak 3T 3aKOHBI HCTIONB3YIOTCS
B )KHBOTHOM MHpE U B IPOn3BoaAcTBe? Kak 3TH 3aKOHBI CLIOCOOCTBYIOT
Pa3BUTHIO COBPEMEHHBIX TEXHOJOTMI? ['ie mpuroaarcs >Tu 3HaHUs?
BasxHO 1111 3HATH 3aKOHBI (PM3UKHU B Pa3IUIHEIX podeccusax? Yem
MOTYT IOMOYb 3TH 3HAHUSA B OBITY? U T.II.)
https://compendium.su/physics/11klas/135.html

3HadycHre QU3UKH IS O0BICHEHUS MHUPA U PA3BUTHS
MIPOM3BOIUTEIHHBIX CHII O0IECTBA
https://revolution.allbest.ru/physics/00664871 0.html

Poub Gu3uKH B HaIlIEH KU3HU
https://maxpark.com/community/5654/content/5855697

Cawmble BakHbIe Hay4HbIe OTKphITUS XXI Beka

ITpunoxenue 3

[Tpumenenne Ha ypoKke HHTEPAKTHBHBIX

dbopM paboTel ¢ OOyYAOIIMMHUCS,
CTUMYJIUPYIOIIUX [IO3HABATEIbHYIO
MOTHBAIHIO 00yUaroImuxcs,

MHHUIIMMPOBAaHHUE OOCYXICHUS,
BBICKa3BbIBaHUS 00YJAIOIIMMUCS CBOETO
MHEHHS, BBIPAOOTKH CBOETO OTHOIICHHS.

TeMbl qUCKycCUi:

KakoBs! ypoxu UepHOOBUTBECKON aBapuu.

[TodyeMy MOTOK COTHEUHBIX HEUTPUHO HE COTIIACYETCS C Teoprei?
KakoBBI rpaBUTALMOHHBIE TIOCJIEACTBUS, €CITM OHU €CTh, OTPOMHOM
SHEPTUHU BaKyyMa, KOTOpas cIeayeT U3 KBAaHTOBOW TeOpHUH TMOIA?
Kax nmonnmarts "u3mepenue” B KBaHTOBOH MexaHuke? CyliecTByeT
JIM TaKOW (PM3NIECKHUI TpoIIecc, KaK "KOJIIarnc BOJTHOBON GpyHKIUHU"?
[Toyemy 3aKOHBI (U3MKH HE CHMMETPUYHBI OTHOCUTEIILHO JIEBOTO U
paBoro, OyAyLIEro M MPONuIOro, MaTepHU M aHTUMAaTEpHH?

IIpunoxenue 4

Hcnonp30BaHue BOCHHUTATEIbHBIX
BO3MOXHOCTEH CcoJlep KaHus ydeOHOTO
npeamMera ¢ ucnonb3oBanuem LHOP u

O0P.

JleMoHCTpanuy Ha ypokax ()parMeHTOB y4eOHbBIX (HUIBMOB,
Hpe3eHTaHI/II71 06 I/ICTopI/II/I OTKpI)ITI/ISI (1)H3H‘IGCKI/IX 3aKOHOB,
3HAaKOMCTBO ¢ OnorpadusmMu y4eHbIX- (PH3HKOB, JaypeaToB
H06€H€BCKOﬁ HpeMI/II/I 110 (I)I/ISI/IKG U UX BKJIaJ€ B pa3BI/ITI/I€ HayKI/I, C
MOCJIEYIONIIUM O0CYKICHUCM.
https://www.ckofr.com/fizika/161-nobelevskie-premii-po-fizike
https://ru.warbletoncouncil.org/fisicos-famosos-15256
http://blogphisics.blogspot.com/p/blog-page.html

[Ipunoxenue 5.
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MAOY «COIINe4y, CbIKTBIBKAp.

I/IHI/IHI/II/IpOBaHI/IC u MOAACPIKKA HonyquI/[e ydJaluMucsd NOATBEPKACHUSA TCOPCTUICCKUX IIOJIOXKEHHI
HpOGKTHOfI U MCCIIEI0BATEIbLCKOM IIpY BBITTIOJITHEHUN J'IaGOpaTOpHI)IX 1 MMPAKTUICCKUX pa60T BO BpEMs
JCATCIIBHOCTH o6yqa}omnxca YPOKOB U B HpOGKTHOﬁ JACATCIBHOCTHU

https://ypok.pd/library/metodicheskie_razrabotki/nauchno-
issledovatelskaya

TeMbl IPOEKTOB:

Onpeneneane KI1J] mabopaTopHBIX U AEMOHCTPAITHOHHBIX
3JIEKTPOIBUraTENCH.

HccnenoBanne 3aBHCUMOCTH pabOTHI (OTOPE3UCTOpa OT TUIOMAAN
OCBEIIEHHON TIOBEPXHOCTH, YTJIa HAKJIOHA U JPYTHX (pakTopoB.
CKOHCTPYHPOBATh MPOCTEHIITHIA NIEKTPOABUTATENb U HCIIBITAHTE €ro
IEUCTBHE.

CoOpaTh NpoCTeHIINI JeTEeKTOPHBIN MPUEMHHUK, YCTAHOBHUTH
BO3MOXKHOCTb €T0 PabOThl Ha Pa3IMYHbIX YacTOTaX.
CKOHCTpYHpPOBATh KaMepy-00CKypy, yCTAaHOBUTH €&
YYBCTBUTCJIbHOCTb.

Ilepeuennb 1abopaTopHbIX padoT.
Iron oOyuenus (10 kmacce).

Ne pabotel | Ha3Banwust 1ab0opaTOpHBIX pabOT M MPAKTHYECKUX PadOT.

Nel «MccnenoBanne paBHOYCKOPEHHOTO MIPSIMOJIMHENHOTO ABMXKeHM. MccienoBanue
JBYKEHUS TeIa, OPOLIEHHOTO TOPH30HTAIBHOY.

Ne 2. «M3yueHune IBUKEHUS Tella IO OKPYKHOCTHU MO ACUCTBUEM CUII YIPYTOCTH U
TshkecTH. McenenoBannue n3aMeHeHus Beca Tella py ero JBUKEHHUH C
YCKOPEHUEM.

Ne 3. «M3mMepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXa».

Ne 4. «M3MepeHne AIEKTPUIECKON EMKOCTH KOHACHCATOpay.

2rox obyuenus (11 kmacc).

Ne paGotsl | HazBanus 1abopaTopHbIX padoT.

Neo 1 «MccnenoBanue BICHUS DIEKTPOMAarHUTHOW UHIYKLIUWY.

No 2. «HccnenoBanue 3aBUCHMOCTH TEPHOJIa MaIbIX KoeOaHUil rpy3a Ha HUTH OT
JUTMHBI HUTHA U MACCHI TPy3ay.

Ne 3. «M3Mepenne nokasarelist IPEJIOMIICHHSI CTEKJIa.

N 4. «HMccnenmoBanre CBOMCTB M300paXKEHUH B JTMH3AX).

Ne 5 «HabmroeHne nucnepcuu CBeTay.

Ne 6 «UccnenoBanue TpeKoB YacTull (TI0 TOTOBBIM (hOTOTpadusim)».
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