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1. HosicHuTeabHAas 3aMUCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUII K pe3yabTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTelbHOM mporpammsbl, npeacTtaBieHHbIX B @T'OC COO, a Takxke ¢ yu€Ttom denepaibHON
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTIMH TpENoaBanus yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX  opranmsanmusix  Poccuiickoit ~ @exepanuu,  peamu3ylomMX  OCHOBHEIC
oOpa3oBaTesbHbIe TPOTPAMMBI.

Copeprxanue mporpaMMsl 1Mo (PU3KMKe HaApaBIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu o0ydeHnn ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITeIbHOCTHOTO NoaxoAa. [IporpaMMa no ¢gusuke COOTBETCTBYET TPEOOBaHUIM
OI'OC COO x mnIaHupyeMbIM JIMYHOCTHBIM, IMPEIMETHBIM M METaIllpeIMETHBIM pe3yJabTaTaM
o0Oy4eHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh pealln3allii MEXIPEAMETHBIX CBs3eH (U3UKHU C
€CTeCTBEHHO-HAYYHBIMU YUYE€OHBIMH TIpeMeTaMu. B Hell ompenensiroTcss OCHOBHBIE TSN N3YUSHHSI
(U3UKH Ha YpOBHE CpeaHEero oOImero oOpa3oBaHus, TJIAHUPYEMBIE PE3yabTaThl OCBOCHHS Kypca
(U3HKY: INYHOCTHBIE, METANPEMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [IJIaHUpPyEMble PE3YyIbTAaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypPOBHE, B TOM YHCIE

MIpeIMETHBIE Pe3yabTaThl [0 rojiaM O0yUeHus;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak Hayka 0 HauOoJiee OOIMMX 3aKOHAX TMPUPOJIBI, BHICTYIAsl B KaYECTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUN 00 OKpYKaloleM MHpE.
HIkonpHBINA Kypc (PU3UKH — CHCTEMOOOPA3YIOUIHil ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKUE 3aKOHBI JISKaT B OCHOBE IPOIIECCOB M SIBICHUN, M3y4aeMbIX XUMUEH,
ounonoruei, pusmdeckoil reorpadueit 1 actpoHomueit. Vcrnonp30BaHNe W aKTUBHOE MPUMEHEHHUE
(bUBUYECKUX 3HAHUW ONpEAeNsIeT XapaKTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe
SHEpPreTHKHU, TPAHCIOPTa, OCBOCHMUS KOCMOCA, MOJIyYE€HUS HOBBIX MAaT€pHaIOB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. 3yuenue pu3mku BHOCUT OCHOBHOM BKJIaa B (JOPMUPOBAHUE €CTECTBEHHO -
HAay4yHOM KapTUHBI MHpa oOyuarouuxcs, B GOpMUPOBAHHE YMEHUU NPUMEHSITh HAYUHBI METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca (u3uKu 1715 ypOBHSL CpeqHEro odiero oOpa3oBaHus MOJIOXKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEl KypC SIBISIETCS JIOTHUYECKU 3aBEpPUIEHHBIM, OH
COJICP’KUT MaTepHuall U3 BCeX paslieioB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOM, Tak U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ Hell maTepuan Kypca (GU3UKH OObEIUHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce sBisieTcst GopMHpOBaHKUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECCTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanusi mpeanoJiaraeT HCIOJIb30BaHHE T'YMaHUTapHOTO
noTeHnuana GU3NYECKOM HayKH, OCMBICIICHUE CBSI3U pa3BUTUsA (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaomnoti nanpaenennocmu. Kypce GU3UKN MpeanoiaraeT 3HaKOMCTBO C HIMPOKHM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoess oskonocuzayuu peannsyercss TIOCPEJICTBOM BBEJICHHMS JIIEMEHTOB  COJEp)KaHUs,
MOCBSIIIEHHBIX SKOJIOTMYECKMM TMpo0ieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C PAa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a Takke 0OCYXAEHUS MpoOJieM PalMOHAIBHOTO MPUPOAONOJIL30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHM Kypca (PU3MKM Ha YypOBHE CpeaHEero oOmero oOpazoBaHMs
ABIIAIOTCS  (U3MUECKue Teopuu ((PopMHpOBaHHE TMPEJICTABIECHUH O CTPYKType MOCTPOCHHUS
¢usnyeckoit Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M TPHHLHUIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPHUPOJE, I'PAHHUIAX MPUMEHUMOCTH TEOPHH, sl OMMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO-IESITETbHOCTHBIN TMOAX0 B Kypce (PU3MKH peanu3yercsl MpexJe BCero 3a CUer
OpraHu3alui SKCIEPUMEHTAIBHON AedaTenbHOCTH oOydaromuxcs. Jlns 6a30BOro ypoBHsS Kypca
(GU3MKH — 3TO HCHOJB30BAHHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpBIE B TporpaMme No (u3uke OOBeAWHEHBI B OOMMH CHHCOK
YUECHHUYECKUX MPAKTHUECKUX paboT. BriaeneHne B yKa3aHHOM IepeyHe J1abopaTopHBIX padoT,
MPOBOJUMBIX ISl KOHTPOJISI WM OIIGHKH, OCYIIECTBIIICTCS YYaCTHHKaMH OO0pa3oBaTeIbHOTO
rpouecca UCX0As M3 OCOOCHHOCTEM IJIaHUPOBAaHHUS M OCHalleHus kaOuHera ¢usuku. Ilpu stom
oOecrieynBaeTcsi OBJAJICHHE OOYYAIOMIMMHCA YMEHHSIMH TIPOBOJAMTH KOCBEHHBIE H3MEPEHUS,
WCCIICIOBAaHUS 3aBUCHUMOCTEH (DM3WYECKHX BEIMYMH W TOCTAHOBKY OIIBITOB TI0 TPOBEpKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHKE yIEIsIeTcsl PEIICHHIO pacuETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom st
pacu€THBIX 3a7ad TPUOPUTETOM SIBIISIOTCS 33/7]a4d C SBHO 3aJaHHON (H3MYECKOW MOJIEINBIO,
MO3BOJISIOIINE TPUMEHSITh M3yUYEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zesa Kypca,
TaK W UHTETPHUPYS 3HAHUS W3 Pa3HBIX pasenoB. [ KaueCTBEHHBIX 3a/au MPUOPUTETOM SIBIISTFOTCS
3aaHns Ha OOBSICHEHUE MPOTEKaHUs (PU3NYECKUX SBICHHIA W MPOIIECCOB B OKPYXKAIOMIEH KH3HH,
TpeOyromie BpIoopa HU3NIecKOi MOJCIH [T CUTYalluy PAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.
B cootBetcTBum ¢ TpeboBanmsimu @I'OC COO k MaTepuabHO-TEXHUIECKOMY 00ECTIEYCHHIO
y4eOHOro Tporiecca 0a30BbI ypoBEHb Kypca (U3MKKA Ha YPOBHE CpeaHero odiiero oOpa3oBaHUs
JOJDKEH W3y4aTbcs B YCIOBHSX TPEAMETHOTO KaOWHETa (HU3MKHM WIM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa IPEIMETOB ECTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (u3mku
JOJKHO OBITh HE0OXoIuMoe J1abopaTOpHOE OOOpYAOBAHME JUISl BBIMOJIHEHUS YKAa3aHHBIX B
porpaMme o Gu3nKe ydeHHUEeCKUX MPaKTUYECKUX paboT U JEMOHCTPALMOHHOE 000pyI0BaHUE.
JleMoHCcTpaliMoOHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBHM C  MPUHIIUIIOM
MUHUMAaJbHONH JOCTATOYHOCTH W OOECHeurMBaeT IMOCTAaHOBKY MEPEYUCICHHBIX B IMpOTpamMme IO
(¢u3MKe KIIOYEBbIX JEMOHCTpalUWid s MCCIENIOBAaHUSA M3y4aeMbIX SIBICHUH U TPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHII.
JlaGopaTopHoe 000pyIOBaHHUE ISl YICHUYECKUX MPAKTHYECKUX PadboT hopMUpyeTCsl B BUIE
TEMaTUYEeCKMX KOMILUIEKTOB M oOecrneuynBaeTcss B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temaruyeckue KOMIUIEKTHI J1a0OpaTOpHOrO 0O0OpPYAOBAaHUSA JOJKHBI  OBITh
MOCTPOCHBI Ha KOMIUJIEKCHOM HCIOJIb30BaHUU aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue UHTEpECA U CTPEMIICHUS O0YUYAIOIUXCA K HAYYHOMY U3YYSHHIO PUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUWI O HAYYHOM MeETOJe TO3HaHWsS U  (OpPMUPOBaAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHME HAy4YHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3y4yeHUS OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue yMEHUN OOBSACHATH SIBICHUS C UCIOJb30BaHUEM (PU3UYECKUX 3HAHUI U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTaBICHUN O oM (PU3MKU JUISL Pa3BUTHS JPYrHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.
JlocTikeHre 3TUX Lened oOecreunBaeTcsl pelIeHHEeM CIEAYIOIMX 3afad B Ipolecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oomiero o0pa3oBaHusi:
e npuoOpeTeHHe CHUCTEeMBbl 3HAHMM 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsX, BKIIOYAs MEXaHUKY, MOJIEKYJSPHYIO (U3HKY, DJIEKTPOJMHAMHKY, KBAaHTOBYIO
(GU3UKY U DIIEMEHTHI acTPO(PHU3UKY;

e (opMupoBaHHE YMEHHUI NPUMEHSITh TEOPETUUECKUE 3HAHUS [T OOBSICHEHUS (PU3NIECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PEIICHUH B IOBCEIHEBHOM XKU3HH;
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® OCBOEGHHE CIIOCOOOB pELICHHSI PAa3IHMYHBIX 33/1a4 C SIBHO 3aJJaHHOM (PU3NYECKO MOJIETIBIO,
3aJa4, MOIPa3yMEBAIOLINX CAMOCTOSTEIbHOE CO3[aHne (PU3NIECKON MOJIETH, aIeKBAaTHOM
YCJIOBHSIM 33J1a4H;

® TOHMMaHHE (U3NYECKUX OCHOB M TPHHLMUIOB ACHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJIAJICHHE METOJIAMH CaMOCTOSITEIIHOTO IUIAHUPOBAHHS W TPOBEICHHUS (DU3NIECKUX
HKCTIIEPUMEHTOB, aHAIN3a U UHTEPIPETaluu HH(POpMAIH, OTPEACTICHUs JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yibTaTa;

® CO3/JaHUE YCIOBHWH ISl Pa3BUTUS YMEHHH MPOEKTHO-HCCIENOBATEIBCKON, TBOPYECKON
JeATEITbHOCTH.

Ha wu3yuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpEIHEro OOIIEro 0O0pa3oBaHUSs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 vaca B
HEJIEINIO).

[Ipennaraemsplii B mporpamme 1no (Gpu3MKe nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padoT
SBIISICTCSI PEKOMEHIOBAHHBIM, YIHUTENb JIETAaeT BEIOOp MPOBEACHUS JTa00paTOPHBIX padOT U OIBITOB
C Y4€TOM MHAMBHUAYAbHBIX 0COOEHHOCTEN 00yUYaIOIUXCS.

2. Ilnmanupyemble pe3yJbTAThI OCBOECHHSI NMPOrpaMmMbl Mo (U3MKe HA YPOBHE CPEIHEro
00111ero o0pa3oBaHus

OcBoenne yuebOHOTO TpenMera «Dusukay Ha ypoBHE CpemHero ooOmero o0Opa3oBaHUS
(6a30BBII YPOBEHB) JOJDKHO 00ECTICUNTh TOCTHKEHHUE CIIEIYIONTUX JIMYHOCTHBIX, METANIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOR.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3YyNbTAaThl OCBOEHUS ydeOHoro mnpenmera «®Pusnka» IOJKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUH, MMO3UTUBHBIX BHYTPCHHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSIM POCCHICKOT0 00OLIeCTBa, paCIIMPEHNE KU3HEHHOTO
OTIbITA M OIBITA JESITEILHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAaNpaBlIEHUI BOCIUTATENBHOMN
NEesITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON  mo3uuuu  oOyyaromierocss Kak  aKTHMBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAAUIMOHHBIX OOLICYETOBEUECKUX T'YMAHUCTHUECKUX U JEeMOKPAaTUYECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENBHOCTh B HMHTEpPEcax TIpPa)kJAaHCKOro OOIIeCTBa,
y4acTBOBAaTh B CAaMOYIIPaBJICHUH B 00pa30BaTeIbHON OPraHU3alllu;

YMEHHE B3aUMO/JICHCTBOBATh C COIIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMU
Y Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHOMN U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPakIaHCKON UICHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYIaPCTBEHHBIM CHUMBOJIaM, JOCTHKEHHUSIM POCCHICKUX YUEHBIX
B 0051aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIIEHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH Ha
MOPaJbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYHUBOTO OYAYIIEro;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY HAay4HOTO TBOPUYECTBA, MPHUCYILIErO
¢u3nveckoit Hayke;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K pa3inyHbIM chepam mpodeccnoHaIbHOM NI TENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKON W TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymiei mnpodeccuu u
peann30BBIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W caMooOpa3oBaHMI0 B oOnacté (pus3uku Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpPBI, OCO3HAHHE TJOOAIBFHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUI B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHUS LIEJIeH
YCTOHYMBOTO pa3BUTHSI YEIIOBEUECTBA,

paciumpeHue OIbITa AeSTEIFHOCTH YKOJIOTHYECKOW HAPABICHHOCTH HA OCHOBE UMEIOIINXCS
3HAHUU 1O PU3HKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznueckoil HayKu;

OCO3HAHHME IIEHHOCTH HAyYHOW NEesATeNbHOCTH, TOTOBHOCTh B TPOIIECCE M3YYCHUS (PUIUKU
OCYIIECTBIISITH MMPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbI
IMo3naBaTebHbIE YHHBeEPCAJIbHBIE YUeOHBbIE TeiicTBUSA
ba3oBble Jjoruyeckue a1eiicTBUsA:

CaMOCTOSTENIEHO  (DOPMYJIMPOBATh M aKTyaIM3WpOBaTh TpoOieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENIENIATH IIENTU IEATSILHOCTH, 33]]aBaTh MapaMeTPhbl U KPUTEPUHU HX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMaTPUBAEMBIX (DU3UUYCCKHUX SIBIICHUSX;

pa3pabarbiBaTh IUIaH PEUICHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHBIX U
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEIBHOCTh, OICHHBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH NESTEIHLHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pPabdOTy B YCIOBUSX pEATBHOTO, BHPTYAILHOTO H
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUJICHUE IPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSAMH W METOJAMH (U3NYECKOM
HaYKH;

BIIQJICTh HAaBbIKAMH Y4eOHO-HCCIICOBATEIBCKOM W TPOEKTHOM MAEATENBHOCTH B 00JacTh
(GU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY IOUCKY METOIOB PELICHUS 3a1a4
(GU3NYECKOTO COACPIKAHUS, TPUMEHEHHIO PA3JIMYHbIX METOIOB TIO3HAHMS,

BIIQJICTh BHJAMH JCSATEIBHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHMS, €r0 HWHTEPIPETAIINH,
peoOpa30BaHUIO U MPUMECHECHUIO B Pa3IMYHBIX YUCOHBIX CUTYAIMsSIX, B TOM YHCIIE TPU CO3JaHHUU
y4eOHBIX POEKTOB B 001aCTU (DU3HKH;

BBISBJIATh PUYMHHO-CIICACTBEHHBIE CBA3H M aKTyaJIM3HpOBATh 3a/1auy, BbIIBUTaTh TUIIOTE3Y
e€ peleHus, HaXOUTh apryMEHTHI JJIs J0Ka3aTeNIbCTBA CBOUX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUHU PELICHUS;

aHAJM3UPOBATh MOJIYYEHHBIE B XOJIE PELICHUs 3aJauyd pe3yibTaThl, KPUTHUECKH OLIEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337a4M B 00pa30BaTEIbHON AEATENBHOCTH, B TOM
qucye MPU U3y4eHUH (PU3MKH,

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HECATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE UJICH, IIPEAJIaraTh OPUrHHAJIBHbIE MTOIXOAbI M PELICHUS;
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CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
Padora ¢ undopmanueii:

BJIQJIETh HAaBBIKAMHU MOJy4YeHUs HH(POpManuu (PU3NYECKOTO COJEpKAHHUS W3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIbBHO OCYHIECTBJISITH IIOMCK, AaHalW3, CHCTEMAaTU3aLUI0 U
MHTEPIpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OILICHUBATh JJOCTOBEPHOCTHh UH(POpPMALINH;

HCII0JIb30BaTh CPEICTBA MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOIHI B pElIEHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3aLMOHHBIX 3a/ad C COOIIoIeHHEM TpeOOBaHUM
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THTHEHBI, PEeCcypcocOepeKeHHs, MPAaBOBBIX M ITHYECKHX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEPKAHHS B PA3IMYHBIX (popMaTax ¢ yu€ToOM Ha3HAYCHHUS
nHpOpMallMM U IEJNEeBOM ayAUTOPHM, BbIOMpas ONTUMaNbHYIO (GOpMYy TMpEACTAaBICHUS U
BHU3yalIHU3aIiu.

KoMMmyHukaTuBHbBIe YHUBepcaIbHbIe y4eOHbIe 1eliCTBUSA:

OCYILIECTBJIATH OOLIEHUE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JESATENBHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(QIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3pEHUS C HUCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON paOOTHI;

BBIOMpATh TEMaTUKy W METOJIbl COBMECTHBIX ACUCTBHHM C Yy4€TOM OOIIUX HHTEPECOB H
BO3MOYHOCTEHN KaXX/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1IeJI1 COBMECTHON JI€ATEIbHOCTH, OPTraHU30BbIBATH U KOOPAMHUPOBATH JAEUCTBUS
o €€ JOCTHKEHHIO: COCTAaBIATh IUIAH JCWCTBUM, pacHpenensiTb poiad € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXAaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OLIEHUBAaTh Ka4E€CTBO CBOETO BKJIAJA M KaXKJOTO Y4aCTHHKA KOMaH]bl B OOIINI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

IpeaIaraTb HOBBIE IPOCKTHI, OLICHMBATh MJAEU C IO3ULIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATD ITO3UTUBHOE CTPATETMYECKOE NOBEJCHUE B PA3JIMYHBIX CUTYalUsAX, IPOSIBIIATH
TBOPYECTBO U BOOOpPaXKEHUE, ObITh MHULIUATHUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITEJIBHO OCYIIECTBIISITh IO3HABATEIBHYIO JIEATENbHOCTh B 00JMacCTH (U3UKU U
ACTPOHOMUH, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHHs] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI  MPAKTUYeCKOW paboThl € y4éTOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;
JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIUIIMN B 00IaCTH (DU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
J1aBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHHBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIJIETh HAaBBIKAMHU MMO3HABATEIHHON pereKCHr KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI pe(pIeKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
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MPUHUMATH ce0s, TOHUMAas CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mpouecce HOCTHKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOTPAMMBI 10 (DU3BHKE IS
YPOBHSI CpeAHEro oomero oOpazoBaHMsl y OOYHYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, IPEANoJaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHH$, BKJIIOYAIOIIET0 CIOCOOHOCTh NMOHMUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAIBHOW C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHUs, BKJIIOYAIOLIET0 CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE NOBEJIEHUE, CIOCOOHOCTh aalTUPOBAThCA K SMOIMOHAIbHBIM U3MEHEHUSIM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHMBAllMM, BKJIIOYAIOUIEH CTpeMJIEHME K JOCTIDKEHHUIO LEIH M YCHeXy,
ONTHMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JAPYrUMU
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiaTth KOHQIUKTHL.

HNPEIMETHBIE PE3YJIBTATHBI

K xonny obyuenus B 10 kjacce nmpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHHWU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKM M TEXHOJOTWH, B INPAKTHYECKOU
NeSATEIILHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIENIeH: MaTepuaabHasl TOUKa,
MHepLUaJIbHas cUcTeMa OTC4€Ta, aOCOJIOTHO TBEPAOE TENO, WJCANbHBIA a3, MOJEIN CTPOEHUS
ra3oB, >KMJIKOCTE€H M TBEPIBIX TeJ, TOUEUHBIN 3JIEKTPUUECKUI 3apsi MpH pelleHHH (PU3MYECKUX
3az1a4;

pacro3HaBaTh (puU3MYECKUe SBIEHUS (TIPOIECChI) W OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KUHETHYECKOM TEOPUM CTPOCHMS BELIECTBA M DIEKTPOJUHAMMKU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEHHOE ABMKEHHUE, CBOOOIHOE Na/IeHUE Tell, ABUKEHHE
10 OKPYKHOCTH, MHEpLUs, B3auMojelcTBUe Tell, Auddy3usi, OpOyHOBCKOE IBHKEHUE, CTPOCHHE
KHUJIKOCTEH M TBEPIBIX TeN, WU3MEHEHHE 0O0BbEMa Tel NpH HAarpeBaHUM (OXJIAXKAECHUU), TEIUIOBOE
paBHOBECHE, HCIIAPCHME, KOHJCHCALMs, IIIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE, BIIAXXHOCTh
BO3JlyXa, IOBBIIICHUE JABJICHUS Ta3a NP €r0 Harpe€BaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIY
IapaMeTpaMy COCTOSIHMS ra3a B U30IPOLIECCaX, INEKTPU3ALHNS TEJ, B3aUMOICHCTBUE 3apsI0B;

OIMCBIBATH MEXaHUYECKOE JABHIKEHHE, UCIIOJIb3Ysl (PU3HUECKUE BETMUNHBL: KOOPAUHATA, IyTh,
IIEpEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUJla, UMITYJIbC Telld, KMHETUYECKash dHEpIus,
NOTEHIMAJIbHAsl JHEPrusi, MeXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTb; IPH OINUCAHUU
IIPABUIILHO TPAKTOBATh (PU3MUECKUM CMBICT MCIIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €AUHULIBI,
HaX0JUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIMUUHY C JPYTUMH BEJIMYHHAMY;

ONMCHIBATh M3Yy4YCHHBIE TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIE SBJICHUS, HCIOJbB3YS
¢u3nyeckue BeNMYMHBI: JIaBJICHUWE Tra3a, TeMIepaTypa, CpeAHsAs KHUHETHYecKas DSHEeprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJN, CPEIHEKBaJpaTHYHAs CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSAA SHeprus, pabora rasa, Kod3(QUIMEHT MOJE3HOro JAEHCTBHS TEIUIOBOTO
JIBUTaTelIs; IPU OMMCAaHUU NPAaBUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HCHOIb3YEMBIX BETMUYMH, UX
0003HaueHMsI U €AMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYHHY C
JIPYTUMH BEJIMYHHAM;

OTMCHIBATh H3YYEHHBIE ANIEKTPUYECKHE CBOMICTBA BELIECTBA M JJIEKTPUUYECKHE SBICHUS
(mporieccsl), UCTONB3Ys (PU3MUYECKHE BEIMYMHBI: 3JEKTPUUECKUH 3apsii, SJIEKTPUUYECKOe IIO0JIE,
HaNpspKEHHOCTD I10JIsA, MOTEHIMAJI, Pa3HOCTh IOTEHLIUAJIOB; IIPU ONMCAHUU MPABUIBHO TPAKTOBATh
(GU3N4YEeCKUi CMBICI UCIIOJIb3YEMbIX BEIWYHH, UX 0003HAYCHUS U €UHMIIbI; YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BEIUYMHAMU;
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aHATM3UPOBaTh (U3NYECKUE TMPOLECCHl U SBICHUSA, HCIOJIb3ysd (PHU3UUYECKUE 3aKOHBI H
IIPUHLUIBL 3aKOH BceMupHOro tsarorenus, I, II m III 3akonsl HplOTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKON PHEPruM, 3aKOH COXPaHEHMsI UMIYJbCa, IMPUHLHUII CYNEPHO3ULIUU CUJ, TMPUHIUI
PaBHOIIPaBUsl WHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHUS
BEILIECTBA, ['A30BbIC 3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUH TEILUIOBOTO JBHKEHUS MOJIEKYII
¢ abCOJIIOTHOM TeMIIepaTypo, epBBIi 3aKOH TEPMOJANHAMHKH, 3aKOH COXPAaHEHHS 3JIEKTPHUIECKOTO
3apsga, 3akoH KymoHa, mpu 3TOM pa3iauyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YEeCKOE BRIPAKEHUE M YCIOBHS (TPaHULIBI, 00JIACTH ) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC NMPUHIUIBI NEHCTBUS MAlIMH, TPHOOPOB U TEXHUYECKHX YCTPOMCTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh OKCHEPUMEHTHl TI0 HCCICAOBAHUIO (U3UYECKUX SIBICHUH M TPOLECCOB C
HCII0JIb30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEpPEHUH, MpU 3ToM (popMynupoBaTh npoliemy/3agaqy
U TUNOTE3y y4eOHOro 3KCIIEpUMEHTa, COOMpaTh YCTAHOBKY M3 IPEAJIOAKEHHOTO 00OpyIOBaHUS,
MIPOBOJUTH ONBIT U (OPMYIHPOBATH BHIBO/IBI;

OCYILIECTBIISTh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PM3MUECKUX BEIMYUH, [IPU 3TOM BBIOHpATh
ONTUMAJIBHBIA CHOCOO WM3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJIbI OIIEHKH IOTPEHIHOCTEM
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIWYUHAMH C HUCIIOJI30BAHUEM IPSIMBIX
U3MEpEeHul, TpU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHpPOBATH peE3yJabTaThl IOJTYyYEHHOU
3aBUCHUMOCTH (U3NYECKUX BEJIMYMH B BHJIE TaOiIMIl U IpadUKOB, JeaTh BBIBOJBI [0 pe3ysbTaTaM
UCCIIEIOBAHUS;

coOmogare npaBuia O€30MacHOro Tpyda HpHU INPOBEICHUM MCCIEJOBAHUN B paMKax
y4eOHOro  JKCIEPUMEHTa, Y4eOHO-HMCCIEJOBATENbCKOM M MPOEKTHOW  JAEATENIBHOCTH  C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pelaTh pacy€THBIE 3a/1a4 C SIBHO 3aJJaHHOHN (PM3MYECKON MOJIENBIO, UCHIOJB3Ys (pU3HUECKue
3aKOHBl M MPHUHIUIBI, Ha OCHOBE aHAlIM3a YCIOBUS 3a/Ja4d BbIOMpPATh (PU3MUECKYIO MOJEIb,
BBIIENATh (pU3MUECKHE BEIUYMHBI U (OpMysbl, HEOOXoauMble i €€ peLIeHUs, MPOBOJUTH
pacu€Thl ¥ OLIEHNBATh PEAIbHOCTD MOJIyY€HHOIO 3HaU€HUs! (PU3NUECKON BETUUYMHBI;

pelars KadeCTBEHHBIE 3aladyd: BBICTPAauUBaTh JIOTMYECKHM HENPOTUBOPECYMBYIO LIECMOYKY
paccykJeHU ¢ ONIOpPOH Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (GU3NYECKUE SIBICHUS;

UCIOJb30BaTh MIPU PEIIEHUH Y4EOHBIX 3a]lauy COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
IVl TIOMCKa, CTPYKTYpUpPOBAHMs, WHTEpIpEeTalM U NpPEACTaBICHUS Y4eOHOM M Hay4yHO-
HOMYJIAPHON MH(OPMAIUK, OJYYEHHON M3 pa3IMUYHbIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh
0JIy4aeMytro HH(OpMaIuio;

IPUBOAMUTH IMPHUMEPHI BKJIAJAa POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B DPa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS 10 (hU3MKE B MOBCEIHEBHON JKHU3HU JUIsl 0OecreyeHus
0€30I1aCHOCTH IpU OOpallleHUu C MpubopamMH M TEXHUYECKUMHU YCTPOMCTBAMU, Ul COXPaHEHMS
3JI0POBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paboTaTh B Ipylie ¢ BBIIOJIHEHUEM Pa3JIMUHBbIX COLMAIBHBIX pOJIeH, MIIaHUpOBaTh paboTy
IpYIIbl, pPAalMOHAIBHO paclpelessaTh OO0f3aHHOCTM U IJIAHUPOBATh  JIEATENBHOCTh B
HECTaHJApPTHBIX CHUTYalUsAX, AJEKBATHO OLIEHMBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TIPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHny oOydenus B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (PU3MKK B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4yHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHON TEXHUKM W TEXHOJIOTHH, B IPAKTHYECKON
JeATeIbHOCTH JII0JIeH, IEJIOCTHOCTh U €IUHCTBO (PM3HUECKOM KapTHHBI MUPA;

YUUTHIBATh TPAaHULBl [PUMEHEHHS M3YYEHHBIX (U3NYECKUX MoJeNel: TOYEUHBIH
AIEKTPUUECKUM 3apsif, Jyd CBETa, TOUEUHBIM UCTOYHMK CBETA, siA€pHAsl MOJEIb aTOMa, HyKJIIOHHAs
MO/IeJIb aTOMHOT'O si/ipa MpH pelieHnH (pru3ndecKux 3a1ady;



pacmo3HaBaTh (hU3MUYECKUE SBIICHUS (MIPOILECCHI) M OOBSICHATh WX Ha OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKH W KBAHTOBOUW (DM3UKH: DJIEKTPUYECKas MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICUCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCHCTBHE MArHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUSI W BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA, OTPAKCHHE,
nperowiieHne, uHTepdepeHnus, audpakmus W [OJSApU3alvs CBETa, JUCIEPCHs CBETa,
dotoanekrpudeckuii 3dpdexr (hotodrddekr), cBeToBOe NaBlieHUE, BO3ZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTH;

OTIMCHIBATh W3yYCHHBIC CBOMCTBA BelIeCTBa (AJIEKTPUUYCCKHE, MAarHUTHBIC, ONTHYECKHUE,
MEKTPUIECCKYI0 TPOBOJUMOCTh PA3JIMYHBIX CpPEI) M AJICKTPOMATHUTHBIC SIBICHHS (IIPOIIECCHI),
UCTIONB3Yysl (PU3MUECKHE BEIMYMHBI: DICKTPUYECKUN 3apsl, CHJIA TOKa, JIIEKTPHUYECKOE
HaNpsDKEHHUE, MIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh TMOTEHIIMAIOB, YJIEKTPOJBIKYINAs CHUIIA,
paboTa TOKa, WHAYKIWS MarHUTHOTO TOJs, cwia Awmrepa, cwia JlopeHma, WHIYKTHUBHOCTH
KATYIIKH, SHEPTUs SJICKTPUYSCKOTO W MArHWTHOTO IIOJIeH, TEpHOJ M YacToTa KojcOaHWd B
KoJie0aTeIbHOM KOHTYpE, 3apsili M CHiIa TOKa B MpOIlecce TapMOHMYECKHX 3JIEKTPOMArHUTHBIX
KoJjeOaHuii, (OKYCHOE pACCTOSIHUEC W OINTHYECKas CHJIa JIMH3BI, TPH ONHCAHWH IPABUIHHO
TPaKTOBATh (PU3MUECKUN CMBICIT HCIIOJIb3yEeMbIX BEJIMUUH, UX 0003HAYCHUS W SJIMHUIIBI, YKA3hIBATh
(hopMyITBI, CBSI3BIBAIONINE JTAHHYIO (DU3HYSCKYIO BETUYHHY C IPYTHMH BEIIMYNHAMH,

OTIMCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHHS M IPOIIECCHI, UCTONB3YS (PM3HUECKUE BETUIHHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 9acTOTa CBETA, SHEPTHS M MMITYJIbC (OTOHA,
TIEPHOJT TOJIypaclaaa, SHEPTrHs CBSI3W aTOMHBIX sJIep, NPH OIHMCAHWUU TMPABUIBHO TPAKTOBATH
(U3HYECKU CMBICT MCIIOJIB3yeMbIX BEJTUYHMH, UX 0003HAYCHUS M CUHHIIBI, YKA3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOINNE JIAHHYIO (DH3UYECKYIO0 BEJIMYHMHY C JPYTUMHU BEIMYMHAMH, BBIUYMCIATH 3HAYCHHE
(hbM3UYECKON BEITUYHHBL;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHHS, HCHOJB3YS (PU3MUecKue 3aKOHbI U
MPUHIUIEL: 3aKoH OMa, 3aKOHBI IOCIEA0BATENbHOIO U MapalieIbHOTO COETUHEHHS TPOBOHUKOB,
3akoH  JDxoyns—JleHna, 3akoH SJIEKTPOMArHUTHOW HMHAYKIMU, 3aKOH MPSAMOJMHEWHOIO
pacipoCTpaHEHHUsl CBETa, 3aKOHbI OTPa)XKEHUS CBETA, 3aKOHBI IMPEIIOMIICHUS CBETa, ypaBHEHUE
OiamTeiHa 11 GoTodPdeKTa, 3aK0H COXpaHEHUSI SHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOH
COXPaHEHUS AJEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHsI MAaCCOBOTO YMca, MocTynarsl bopa, 3akoH
pPaAMOaKTUBHOTO pacmajna, MpH ASTOM pa3lnuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHU4eCKOe BhIpaXEHHUE U YCIOBHS (IpaHullbl, 0071acTH) MPUMEHUMOCTH;

OTIPE/IeIIATh HAMPABICHUE BEKTOPAa UHAYKIIMM MAarHUTHOTO MOJIS POBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHiia;

CTPOUTH M OIUCHIBATh U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEIOBaHUIO (DM3MUECKUX SIBICHUH U MPOLIECCOB C
WCIOJIb30BAHMEM MPAMBIX U KOCBEHHBIX M3MEPEHMI: MPH 3TOM (HOPMYIUPOBATH MpoOIeMy/3aaauy
U TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, COOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTOo 000pyHOBaHUS,
MIPOBOJUTH OMBIT U (GOPMYIHUPOBATH BHIBO/IBI,

OCYILIECTBIISIT MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PM3MUECKUX BEIMUYUH, IIPH ITOM BBHIOMPATh
ONTUMAJTBHBIA CHOCOO WM3MEpPEHUs M HCIHOJB30BaTh HM3BECTHBIE METOJII OIEHKHU MOTPElIHOCTeN
U3MEPEHUN;

WCCIIEeIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUM:
MpH ATOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHpOBaTh pe3yiabTaThl IMOJTYYEHHON 3aBHCHMOCTHU
(bu3MuecKUX BETUYHH B BUIE TAOMUI] ¥ rPpaUKOB, AeNTaTh BBIBOJIBI [0 PE3yAbTaTaM UCCIECIOBAHUS;

coOnrofath mpaBmia O€30MacHOro TpyAa NpU TPOBEACHHHM HCCIEJOBAaHMM B paMKax
y4eOHOrO0  JKCIepUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM UM  TPOEKTHOM  JEATENBHOCTH  C
MCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemath pacy€THBIE 3a/1a4M C SBHO 33/IaHHOM (PU3MUYECKON MOJIEIBIO, UCTIONB3YS (PU3UUecKue
3aKOHBl W TPHUHIMIBI, Ha OCHOBE aHajdN3a YCIOBHUS 3aJladd BHIOMpATh (PU3NYECKYI0O MOJETb,
BBIICTATh (PU3MUECKUe BEIUYUHBI U (POPMYNbI, HEOOXOOUMBbIC IS €€ pelIeHHs, MPOBOIUTH
pacuéThl U OIICHUBATh PEATLHOCTH MOJYYSHHOTO 3HAYSHUS (PU3NYECKOM BETUIHUHBI;
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peuiatb Ka4CCTBCHHBLIC 3aJa4u: BBICTPAUBATH JIOTHYCCKHU HCIPOTUBOPCUHUBYIO MLCIIOYKY
paccyXJeHU ¢ ONOPOW Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

HCII0JIb30BATh NpHU PCHICHUU y‘-Ie6HBIX 3ala4 COBPECMCHHBIC I/IH(i)OpMaLII/IOHHBIG TCXHOJIOTUHU
JUId TIOMCKAa, CTPYKTYpUPOBAaHMsS, HMHTEpPIpPETALUU M NPEJICTaBICHUS YYEOHOH M HaydHO-
MOTMYJISIPHON MH(POPMAIUH, MOTYYSHHON M3 pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3UPOBATH
MOJIy4aeMy10 HH(POPMAILHIO;

OOBSICHATH MPUHIUIIBI JACHCTBHUS MAIIUH, TPUOOPOB M TEXHUUYECKHX YCTPOMCTB, pa3iudaTh
YCTIOBHSI UX 0€3011aCHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MPUBOANTH TMPHUMEPHI BKIJIAJa POCCHUICKHX W 3apyOEKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TCOPECTUUCCKHUE 3HAHHUA I10 (1)I/I3I/IK€ B HOBCCIIHCBHOfl KU3HU OJ14 oOecrieyeHus
0€301MacCHOCTH TpU OOpalIeHWH C MPUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBAMH, U COXPaHEHHS
3JI0POBBS U COOJIOICHHS HOPM IKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIE C BBHINIOJHEHUEM Pa3IMUYHBIX COLMAJIBHBIX POJIEH, IUIaHUPOBATH PabOTy
T'pYIIIIEL, panroHaJIbHO pactupeaciisiTb 00s13aHHOCTH n IJIaHUPOBATH JACATCIIbHOCTD B
HCCTAHJAPTHBIX CUTyalUAX, AaJCKBATHO OLCHUBATH BKJIAA KaXXJIO0r0 M3 YYACTHUKOB TPYIIIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.

3.Conep:xanue yueonoro npeamera (10 kiacce)
Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®usuka — Hayka o mnpupozae. Haydnele meTonpl NO3HaHUA OKpyKawomero mupa. Pomib
9KCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MonenupoBanue (usnueckux sBiIeHUM U mpoueccoB. Hayunsle runotessl. dusmueckue
3aKOHBI ¥ TEOPUU. |'paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.

Pone m mecto ¢usukum B (QopMHUpOBaAaHUM COBPEMEHHOW HAy4yHOW KapTUHBI MHpA, B
MPAKTUYECKOUN ACATETbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXAaHUUECKOT0 JBUKeHUA. Crucrema oTcuéra.
Tpaektopus.

[lepemerienue, CKOpocTh (CpelHsAs CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpPEHHE
MaTe€pUaIbHON TOYKH, MX NPOEKIMU HA OCH CHCTeMbl KoopAauHaT. CJOKeHHE NEepeMEIICHH U
CJIOKEHHUE CKOPOCTEH.

PaBHOMepHOE UM pPaBHOYCKOpEHHOE MpsIMOJMHEWHOE [BUXKeHHe. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U MEPEMELIEHUS MaTepUaIbHON TOYKH OT BPEMEHHU.

CBoOosHOe majieHne. Y ckopeHrne CBOOOHOTO MaIeHus.

Kpuposmueiinoe nBrkeHue. [[BrkeHrne MaTepruaabHOM TOUKH MO0 OKPYKHOCTU C TIOCTOSIHHOM
M0 MOJYJII0 CKOPOCTBHIO. YTJIOBasi CKOPOCTb, IMHEHHAas ckopocTh. [leproa u yactora oOpaiieHus.
LlenTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

TexHudeckune ycTpolcTBa M IMPAKTUYECKOE NMPUMEHEHUE: CIIUJIOMETp, ABM)KEHUE CHApSIOB,
LIENIHbIE U PEMEHHBIE NTEPENAYH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, UILTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBaHue ABUKEHHUN C HCHOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomeHHOTO MO YII0M K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenune yckopeHHst CBOOOHOTO MaJCHusI.

Hanpasienne ckopocTH pu ABMKEHUU TI0 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3ydueHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONIPEIEICHUS] MTHOBEHHON CKOPOCTH.
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HccenenoBanue COOTHOLICHUST MEXIY IYTSAMM, IIPOMICHHBIMU TEJIOM 3a IOCIEA0BATECIIbHbBIC
paBHbIE IIPOMEKYTKH BPEMEHH IIPHA PAaBHOYCKOPEHHOM JIBJKEHHH C Ha4aJIbHOM CKOPOCTBIO, PaBHOMN
HYIIIO.

N3yuenue nBUKEHU IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpoIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHuun otHocutenbHOCTH [amwites. Ilepsoiii 3akoH HproroHa. MHepuuanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. I[lpunnun cynepnosunmu cwi. Btopoit 3akon Herootona mms
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 117151 MaTe€pUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenust (moxosi, CKoJabkeHus, kauyenust). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUs] CKOJBXKEHUS U cuia TpeHus mnokosd. Koapduuuent tpenus. Cuia CONpOTUBIEHHS IPU
JBHKEHHH TeJa B )KUIKOCTH WJIU Tase.

[TocTynarensHoe U BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJTbI OTHOCUTENBHO OCH BpauieHus. 1lnedo cuibl. YcnoBus paBHOBECHS TBEPIIOTO
Tena.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOAUIMITHUKY, JBHXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX TEJT.

Bropoii 3akon HeroToHAa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TIAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnosus paBHOBecHs TBEPIOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenus Opycka 1o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTrOCTH, BO3HHMKAIOIIUX B IPYKUHE U PE3NHOBOM
oOpasiie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwvl coxpanenus ¢ mexanuke

Nmmnynsc mMaTepuanbHOW TOYKH (Tesa), CUCTEMbl MaTepHalbHBIX ToueK. MMIynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MaTepuanbHON ToukH. Teopema 00 H3MEHEHUM KHHETUYECKOM
SHEPrUH.

[TorenumaneHas sHeprus. [loTeHuManpHas >Heprust ynpyro aehOpMUPOBAHHON HPYXKHUHBI.
[TorenumanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHumanpHble W HENOTEHIMAJIbHbIE CWIBL. CBs3b pabOThl HEMOTEHLHMATbHBIX CHII C
VU3MEHEHHEM MEXAHWUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM dHEPruu.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEP, IMPYKUHHBIN
IIACTOJIET, IBUKEHUE PaAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHXKEHUE.

[lepexoa MOTEHIMATBLHON PHEPTUU B KHHETUYECKYIO U 00OpaTHO.
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Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

W3yuenne abCONIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHEM MEXaHHYeCKOM SHEpTUu Tesla Ha IpuMepe
PacTsLKEHUs pE3UHOBOIO KIYTa.

Pa3nen 3. MoaekyasipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHbBIE NOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TEOPUHM U MX OIBITHOE OOOCHOBaHMUE.
BpoynoBckoe apmwxkenue. Auddysus. Xapakrep IBHKEHHS W B3aUMOICHUCTBUS YaCTHUI] BEIIECTBA.
Mogenu cTpOeHUs Ta30B, JKUIKOCTSH U TBEPIBIX TET U OOBSICHCHHE CBOMCTB BEIISCTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BeutectBa. [loctosinnas ABorajpo.

TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KUHETHUYECKON TEOpHH
UJeabHOTO Ta3a. AOCOJIIOTHAS TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON YHEPIHH TEIJI0BOTO
nBKeHHs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBL.  YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompoiiecchl B MIACAIBHOM Tra3e € IMOCTOSTHHBIM
KOJMYEeCTBOM BemlecTBa. ['paduueckoe mpencTaBieHHe H30IMPOLECCOB: H30TEpMa, H30X0Pa,
n3o0bapa.

TexHuueckne ycTpoicTBa U IPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, J1OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BElIecTBa, (oTorpaduu  MOJEKYI
OPraHNYeCKUX COCTMHEHUMH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOICHCTBHSL.

Mogenb, HWUTFOCTPpUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKHU COCY/A.

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, N30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATE HA OCHOBE M3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucreMa. BHYTpeHHSE SHEprusi TEpPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl €€ m3meHeHus. KommuecTBo TermuoTsl W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buael Temsonepenauyn: TEIUIONMPOBOJAHOCTb, KOHBEKIUS, U3IydeHHUE. Y AeTbHas
TEII0EMKOCTD BellecTBa. KoJiMuecTBO TEIIOTHI MPHU TEIUIONEepeaaye.

[Tonste 06 agnabatHom mporecce. IlepBolii 3akoH TepMoauHamMuKku. [IpumeHeHne nepBoro
3aKOHA TePMOJMHAMHUKY K u3ompoiieccaM. I’ padudeckast uHTeprperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPO/IE.

TeroBbie mamunbl. [IpuHnIUNBl AecTBUS TeruioBeiXx MamuH. [IpeoOpa3oBanus sHepruu B
TeruoBbeIX MamuHax. Koadduuuent nonesHoro aeiicrsus teroBoit mammubl. [ukn KapHo u ero
KO3 QUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEMIOIHEPTETUKH.

TexHudeckue yCcTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPAHHUS,
OBITOBOM XOJIOJUIBHUK, KOHIAUIIUOHED.

Jemoncmpayuu

V3MeHeHre BHYTpEeHHEH Hepruy Teja MpU COBEPIIEHUH paboThl: BBUIET MPOOKU U3 OYTHUIKH
MoJl JIGHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue »(upa B JATyHHOH TpyOke NyTéM TpeHuUs
(BH1€0IEMOHCTpALHS).

W3meHeHne BHYTpEHHEH sHEpruM (TeMIieparypbl) Tejia MpH Terionepeaaye.

OmnbIT Mo aguabaTHOMY pacIIMPEHUIO BO3/yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mojienu napoBoit TypOUHBI, IBUTATElIsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JIBUraTelsl.
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Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHaeHcanwus. Mcmapenue u kumnenue. AOCOTIOTHAS U OTHOCHUTEIIbHAS
BJIQXXHOCTh BO34yxa. HacelieHHBIM map. YienpHas TeuioTa MapooOpa3oBaHus. 3aBUCHUMOCTb
TeMIEePaTypbl KUTICHUS OT JIaBJICHUS.

TBépnoe temo. Kpucrammueckue u amop@Hbie Tela. AHU3O0TPOINHUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHbIe MaTepuayibl. [lnaBiaeHue W KpUCTALIM3aLMs. Y AeTbHAS
TeruioTa miasyieHus. CyonuManus.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpPOWUCTBA M MPAKTHUUECKOE TMPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHU MOJTYYSHHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue nmpu NOHWKEHHOM JaBJICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

HaGnronenne narpeBaHus 1 TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMmoHCTparms KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune OTHOCUTETHFHOM BIAKHOCTH BO3IyXa.

Paznea 4. DuexkTpoaMHammuka

Tema 1. dnekmpocmamuka

DJeKTpu3aius Tejl. DNEeKTpUIeCKUid 3apsa. [IBa Buaa snekrpudeckux 3apsaaoB. [[poBoaHuky,
JURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO 3aps/a.

B3aumoperictBue 3apsinoB. 3akoH Kynona. TodyeuHbll 3JEKTPUUECKUN 3apsl. DIEKTPUUECKOE
nosne. Hanpsoxk€HHOCTh snekTpruueckoro mosist. [IpuHOum cynepno3unuu 31eKTPUYECKUX IOJEH.
JInHuM HaNPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaboTta cun anekrpocratuyeckoro mojs. [lorenmman. Paznocts norenmnuanos. [IpoBoaauku
Y JUDJIEKTPUKU B 3JIEKTPOCTATUYECKOM MoJI€e. [uanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkoctb. KoHzeHcaTop. ODJEKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOCTBA M NPAKTUYECKOE NPUMEHEHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE JJIEKTPONnpHOOpOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

VYeTpoiCTBO U PUHLMIT JEHCTBUS 3JIEKTPOMETPA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHUKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPpUKY B 3JIEKTPOCTATUUYECKOM TI0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUJIOLIAAU IJIACTUH, PACCTOSIHUS
MEXKy HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3nuynvix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS 3JEKTPUYECKOTO TOKAa. VICTOUHMKHM TOKA.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma it yyacTka 1enu.
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DNEKTPUUYECKOE CONPOTHUBIIEHUE. Y I€JIbHOE CONPOTHUBIIEHUE BemiecTBa. [locnenoBarensHoe,
[apajuleIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DONEeKTpOABUKYIAasi CUJIa U BHYTPEHHEE COINPOTUBIIEHME MCTOYHHMKA TOKA. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) 31eKTprudecko enu. KopoTkoe 3amMmbIkaHueE.

DneKTpOHHAas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJUIOB OT
teMmiieparypbl. CBEpXIIpPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs TPOBOJUMOCTH OJIYIIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuii TOK B pacTBOpax M pacilaBax AJIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMoCTOSATENbHBI U HECAMOCTOSTENbHBIN pa3psaa. MoaHus.
[Ina3zma.

TexHuueckue ycTpoiiCTBa M MPAaKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTar,
HUCTOYHUKHA TOKAa, OJJIEKTPOHArpEBaTENbHbIE MPUOOPHI, AIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHUBJIECHUSA,  BaKyyMHBI  JMOJ,  TEPMHUCTOPBl ¥  (POTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMblKaHWE TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii 1 MPOBOIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3yuenue cMemaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEN CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habmonenue snexrpoiusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kkiacce ocyliecTBiIsSeTCs C Y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsamus, CBSI3aHHBIE C W3yYEHHEM METOJOB HAy4yHOTO MO3HAHUS:
SBJICHUE, HAYYHbI (QakT, runore3a, (usnueckas BeTUYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUH, NUHeWHas (yHKIMs, napaboia, runepoona,
uX rpaduKu U CBONCTBa, TPUTOHOMETpHUUYECKHE (PYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HUX MPOEKIUM HA OCH KOOpAMHAT,
CII0)KEHHE BEKTOPOB.

buonocus: Mexanuueckoe NBIKEHHE B JKUBOHM mpupoie, AUQQy3us, 0CMOC, TEIIOOOMEH
KUBBIX OPTaHU3MOB (BUABI TEIUIONEpeNadyd, TEIIOBOE PaBHOBECHE), IJNEKTPUUYECKHE SBIICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TeN, )KUJKOCTEW U ra30B, JIEKTPUUECKUE CBOMCTBA
METAJUIOB, JIEKTPOJIUTUYECKAS IUCCOLIMALINSI, TalbBaHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.
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Texnonoeusa: npeoOpa3oBaHUe JIBWKEHUH C HMCIOJIH30BAHMEM MEXaHM3MOB, y4ET TPEHHUS B
TEXHUKE, MOAIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HUMIyJIbca B TEXHHMKE (pakeTa,
BOJOMET U JIpyrue), IBUTaTeNIb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, ObITOBOM XOJOJUIBHUK,
KOHJIULIMOHEP, TEXHOJIOTHH IIOJIyYEHHsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCJIE HAHOMATEpPUaJOB,
U HAHOTEXHOJIOTUH, OJJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE OJJIEKTPONPUOOPOB, KCEPOKC,
CTPYMHBI TNpPUHTEp, JIEKTPOHArpeBaTelIbHbIE NPUOOPBI, 3AIEKTPOOCBETUTEIbHBIE IPUOOPBI,
rajbBaHUKa.

11 knace
Pazjen 4. DiekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anmoaeiicTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe mnose. Bekrop
MAarHUTHOM MHAYKIMHU. [I[pyHIMI Cynepno3unuy MarHuTHBIX 1oyiel. JIMHUM MarHUTHOM MHIYKIIAH.
KapTuna nuHMI1 MarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mojie TPOBOJAHMKAa ¢ TokoM. KapTwHa NWHUIM WHIYKIIUM MAarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO MPOBOJJIHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanMoneiicTBre NpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOAy/b U HanpasieHue. /[BmkeHue 3apsyKeHHOM 4acTUIBI B OJJHOPOTHOM
MarHutHoM noJie. Pabota cuner Jlopena.

SBneHue DNEKTPOMArHUTHOM MHAYKHMH. IIOTOK Bekropa MarHUTHOW  HMHIYKIUU.
DIEeKTPOABMKYIIAS CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHONM MHAYKIuU Papanes.

BuxpeBoe »snexkrpuueckoe TMoje. OJEKTPOABWKYILNAS CUJIa WHAYKIIMM B MPOBOJIHHUKE,
JBHKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOABHKYILAs CHIIA CAMOUHAYKLIAH.

DHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TNPUMEHEHWE: TOCTOSHHBIE MAarHWUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIIN 3IE€MEHTAPHBIX YaCTHULl, MHIYKIUOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHIJIBI MHAYKUMH OT CKOPOCTH H3MEHEHUSI MarHUTHOI'O
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUA 3J€KTPOMArHUTHOW WHTyKIUU.

Pasnen 5. KosieGannst M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpnast cuctema. CBoOoaHble MexaHWueckue Koisiebanus. [‘apMoHHuUeckue
konebanus. Ilepuon, wyacrora, ammautyna u (aza konebanuii. [IpyXKHMHHBIH MasTHHK.
MatemaTuueckuii MasTHUK. YpaBHEHUE TapMOHUYECKUX KosieOanwmii. [IpeBpaiienue sHeprun mpu
TapMOHUYECKHUX KOJICOaHUSIX.
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KoneGarenbubiit  koHTYp. CBOOOAHBIE SJICKTPOMAarHUTHBIE KOJEOaHHS B HUACATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHA MEXKAy MEXaHHUYECKUMH U 3JICKTPOMArHUTHBIMU
konebanuamu. @opmyna Tomcona. 3akoH COXpaHEHHs] SHEPrUM B HJICAILHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxalomMX KoleOaHWAX. BBIHYXJIEHHBIE MEXaHWYECKHE KOJIeOaHUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CUHycOMJaNbHBIA NEpEeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKAa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHUS.

Tpaunchopmarop. [IpomsBojcTBO, mepemada W TOTPEOICHHE OSICKTPUUSCKON JHEPTHH.
OKOJIOTUYECKME PUCKM IPU TPOU3BOACTBE d3JeKTposHepruu. KynbTypa ucCHOIb30BaHUS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpOHWCTBa U NPAKTUYECKOE PUMEHEHHUE: NIEKTPUUECKUN 3BOHOK, FEHEPATOp
MIEPEMEHHOT0 TOKa, JIMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KojiebaTenbHONW cUCTEMbl (IIPYKMHHBIM WM MaT€MaTHYEeCKHil
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJeOaHusl.

OcmwnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa M HAaNpsOKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocneoBaTelbHOM COEIUHEHUHM PEe3UCTOpa, KaTYIIKM WHAYKTUBHOCTH H
KOHJIEHCATopa.

Mogenb TMHAN 3NEKTPOIIepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MepUo/a MajblX KOJIeOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue nepeMEeHHOT0 TOKAa B LENW W3 MOCIEAOBATENBHO  COEAMHEHHBIX
KOH/JIEHCAaTOpa, KaTyIIKA U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60 IHbL

Mexanudeckue BOJHBI, ycioBUs pactipocTpanenus. [lepuoa. CkopocTh pacnpocTpaHEHUs U
uirHa BoJiHbL. [lonepeunsie u npoaonbHbIe BOJIHBL MHTEepdepenuns u nudpaknus MeXaHH4eCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. YCIOBUS H3JIy4EHHUS JJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHtauus BektopoB E, B, V B anektpomaruuTHoi BojiHE. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHHWe,  MpeloMJIeHue,  mnoyspusauus,  audpaxknus,  uHTepdepenmus.  CrkopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHne 31eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHuuMnIBl paguocBs3u U TeneBuaeHus. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPE/IbI.

TexHudeckue ycTpoiCTBA M IPAKTUYECKOE IPUMEHEHHME: MY3BIKAJIBHBIE HHCTPYMEHTBHI,
yIABTPAa3BYKOBasi JMAarHOCTUKA B TEXHUKE W MEAMIMHE, pajap, pPaJUuONpPUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Kone6uomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiui MEXaHHYeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMIUTUTYI0H M 4acTOTOM KoseGaHUH.
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HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIIEHUE, MOSpU3aLys,
mdpaxiys, nHTepdEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeliHOe pacnpocTpaHEHHE CBETa B OJHOPOJHOM Cpere.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHne H300paKeHWH B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI MpeEIOMIICHUs CBeTa. AOCOIOTHBIN TOKA3aTelb PEIOMIICHHUS.
[Tonnoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroil OJIHOIO BHYTPEHHETO OTPAKEHHUS.

JHucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. L{er.

Cobuparomue u paccenBaromue JUH3bI. ToHKas mruH3a. DOKYCHOE PACCTOSIHUE M ONTHYECKAs
cwia TOHKOM nuH3bl. [locTpoenne wn300pakeHHI! B cOOMparOIIMX M PAcCEMBAIOIIMX JIMH3aX.
@opMyIia TOHKOW JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH301.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. Mutepdepenius ceera. KorepeHTHbIE HCTOUHUKHU. Y CJIOBHS HAOIIOACHUS
MaKCUMyYMOB ¥ MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. udpakunonHas pemeérka. YcaoBre HaOMIOJeHHs TJIaBHBIX MAKCUMYMOB
MIpH MaJIECHU MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanusa ceera.

Texnuueckre yCTpOHCTBa W TPaKTHUECKOE IMPUMEHEHHe: O4YKH, Jyna, ¢oToarmnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(paKIUOHHAS PelIETKa,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTpPaKEHHWE U TMperomieHue cBeta. Onruyeckue
PUOOPHI.

[TosnHO€ BHYTpEHHEe oTpaxkeHrue. Mojiesib CBETOBO/IA.

HccnenoBanue cBONWCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6nronenue nnrepdepeHIiuy crera.

Hab6mronenue qudpaknuu cBerta.

Habmronenue nucnepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ TOMOUIBIO AUPPAKIIHOHHOMN PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cleNUAIBLHOM TEOPUHM OTHOCUTEIbHOCTH
I'panuibl NpUMEHMMOCTH KJACCMYECKOM MexaHukH. [locTymarsl crnenuanbHOM Teopuun
OTHOCHUTENIbHOCTH: HWHBApPUAHTHOCTh MOJYJS CKOPOCTH CBeTa B  BaKyyMmMe, MPUHLHI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.
Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [Inanka cBsi3u SHEpruu GOTOHA C €ro YaCTOTON. DHEPrusl U UMITYIHC
¢dorona.
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Otkpeitue u uccnenoanue pororddexra. Onpiter A. I'. CronetoBa. 3akoHbl GoTodheKTa.
VYpaBuenue DiinireiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.

Hasnenue ceera. OnbiTel [1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuveckue yCTpoicTBA W MPAKTUYECKOE IPUMEHEHHUE: (OTOAIEMEHT, (OTOJATUHK,
COJITHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3(hheKT Ha yCTAaHOBKE C ITUHKOBOH MJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO GOTOIPPEKTA.

Ceeroauo.

Counneunas 6atapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactuil. I[lmanerapnHas
Mozens aroma. Iloctynarsel bopa. U3nyuenue u mornomieHue (GpOTOHOB NpHU IEpexonie aroma ¢
OJIHOTO YPOBHS dHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypoBHEH dHEpruu atoMa Bo10poa.

BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOW Tyann3M.

CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHWE: CIEKTPaJbHBI  aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Omnpenenenre JJIMHBI BOJHBI JIa3epa.

Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenune nuHeHyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOECHMS sAnpa. OTKpbITUE PAaJUOAKTUBHOCTH.
OmneiTer Pezepdopaa mo ompeneneHuio cocraBa paaroakTHBHOTO m3nydeHus. CoiicTBa anmbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OTtkpeITHE TTpOTOHA M HeWTpoHa. Hykionnas mozaens siapa IeizenOepra—MBanenko. 3apsia
saapa. MaccoBoe uncio sapa. M3zoromnst.

Anbda-pacniag. OJEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacmaa. ['amma-uznmydeHue. 3aKoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepublie peakuuu. Jlenenve u cuHTe3 SA€Ep.

SAnepubiii  peaktop. TepmosimepHblii cuHTe3. I[IpoOGiaemMbl W TEPCIEKTUBBI  SJIEPHOU
SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre ycTpoWCTBAa M NPAaKTUYECKOE IPUMEHEHHE: I03UMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
Cu€TunK HOHU3HUPYIOUINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie padomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusm).
Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU
Oransl pa3BUTHA acTpoHOMHUU. [IpHKiiagHOE M1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/ISI, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUIUMOC IBHKCHUC.
ConHe4yHas cuCTeMa.
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Connue. ConHeuyHast akTUBHOCTb. MicTounuk sHeprun CosHia v 3B€3/1. 3BE3/1bl, X OCHOBHbBIE
XapaKTEepUCTUKU. JluarpamMmMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI  IJIaBHOM
IIOCJIEOBATEIbHOCTH.  3aBUCHUMOCTb ~ «Macca —  CBETUMOCTb» A 3BE3]  TIJIaBHOU
IIOCJIEOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUHU U 3BoJronu CoJlHLIa ¥ 3BE3/1. DTambl KU3HU 3BE3L.

Muineunsii [Iyte — nama I'anaktuka. [lonoxxenne u aBmwxenue Comnna B ['anaktuke. Tumsl
rajlakTuk. PajmoranakTuku u kBasapsl. YEpHbIE AbIPHI B pax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOpYXEHHBIM IJ1a30M C UCHOJB30BAHNEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpEe/IeNICeHUs] TOJOKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOT0 MoIyIIapus U IPKUE 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMHH B IKOHOMHYECKOM, TEXHOJIOTHYECKOH, COIUATBLHON M 3TUYECKOU
cdepax IesTeNTbHOCTH YeJIOBEeKa, POjib U MECTO (PU3UMKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOM
KapTUHE MHUpa, poJib (pu3nueckod Teopuu B (OPMUPOBAHUU MpEICTaBICHUH O (usnueckon
KapTUHE MHUpa, MEeCTO (DHU3MYECKOW KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOJE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usmku 06a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBIsSETCS € y4€TOM
CoJIepKaTeNbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTuKH, OMOJIOTUH, XUMUH, reorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsamus, CBSI3aHHBIE C M3yYEHHUEM METOJIOB HAy4yHOTO MO3HAHUS:
SBJICHUE, HAY4YHBIM (QakT, THUnore3a, ¢u3nueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE,
9KCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHUCTEMBbl YpPaBHEHHM, TPUTOHOMETpUYecKHEe (YHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTaHT'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U UX
MPOEKIIMM HAa OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIC AIIEMEHTApHBIX (DYHKIUH,
MIPU3HAKU N0JI00US TPEYTOJIBLHUKOB, OIIPEIEICHNE TUIOIIAAN II0CKUX GUryp u oonéma Tel.

buonocus: snextpuueckue SBICHUS B )KUBOW IpHUpOJIE, KoyieOaTeNbHbIe TBUKEHHS B JKUBOUN
MPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOU NPUPOJE, NEUCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME AaTOMOB M MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PElIETKH, CIIEKTPAIbHBIN aHAu3.

l'eocpagpusa: MarHuTHBIE TONIOCA 3€MJIH, 3aJIeKU MAarHUTHBIX PyA, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozus: JIMHUAU SIIEKTPOIEpPEAAy, TEHEpaTOp NEPEMEHHOTO TOKa, 3JEKTPOJIBUIATEIb,
WHIYKIIMOHHAS Te4Yb, pajaap, paauonpuéMHUK, TeJeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HanmenoBanu | KosmyecTBo 4yacoB DJIeKTPOHHBbIE
. € pa3ieoB H (uudgposbIe)
n/
. Tem Bceer KOH;pOJILHbI Hpangqecxn 06PA30BATEIHLHBIE
nporpamMmeI 0 e padoThbl e padoTbl pecypebi

Pazpea 1. PUBUKA U METO/IbI HAYYHOTI'O ITIO3HAHUA
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duzuka "

METOMLL bubnmmoreka HOK
1.1 g 2 https://m.edsoo.ru/7f41bf
Hay4HOTO 72
IIO3HAHUA —
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bubnnoreka LHOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
12
bubmmoreka HOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf
12
3aKoHBI bubnuoteka HOK
2.3 coxpaHeHus B | 6 1 https://m.edsoo.ru/7f41bf
MEXaHUKE 72
Hroro mo pazueny 18

Paszpnen 3. MOJIEKYJISAIPHAS

PU3NKA U TEPMOJIMHAMUKA

Ocrossr bubmmoreka HOK
3.1 | MOJCKYBIPHOT g https://m.edso0.ru/7f41bf

KHHETHUYCECKOU 72

TEOPUU —

OCHOBBI bubnmmoreka IHOK
3.2 TEPMONHAMHK 10 1 https://m.edsoo.ru/7f41bf

u 12

ArperaTHblie

COCTOSTHHS bubnmmoreka IHOK
3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf

®da3oBbie 72

TIEPEXO0IbI

Hroro mo pazgeny 24

Pazgea 4. JIEKTPOJAUMHAMUKA

DJIEKTPOCTATUK bubmorexa HOK
4.1 . 10 https://m.edsoo.ru/7f41bf
12
[TocTostHHbIN
3JIEKTPUYECKUN bubnuoreka [HOK
4.2 tok. Tokm B| 12 1 https://m.edsoo.ru/7f41bf
pa3IMYHbIX 12
cpenax
Hroro no paszneny 22
PesepBHOE Bpemst 2 1
OBUIEE
KOJIMYECTBO 68 4
YACOB 1o
ITPOI'PAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
n/ paszaeyioB M TeM | Bcer | KoHTpoJuabH IIpakTHYeck (unpornie)
11 nporpaMmmasl 0 ble padoThI ue padoTsl obpasosareibubie
pecypchl
Pazjnea 1. QJIEKTPOJANHAMUKA
MaruauTHOE TI0J1€. bubmmoteka [HOK
1.1 OnekrpomarautH | 11 1 3 https://m.edsoo.ru/7f41c
ast MHTYKITUS 97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
MexaHnudeckue bubmmoreka HOK
2.1 ANEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bIe KOJICOAHHUS 97c
MexaHnudeckue bubmmoreka HOK
2.2 AIIEKTPOMATHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bubnmmoreka IHOK
2.3 Ornrtrka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBEI
cHenraIbHOI bubanorexa HOK
3.1 TCOPHH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIBHOCT 97c
u
Utoro no pazneny 4

Pa3nesa 4. KBAHTOBAS ®U3UKA

DJIEMEHTBI bubnuoreka HOK
4.1 KBaHTOBOU 6 https://m.edsoo.ru/7f41c
ONTHKHU 97c
bubnuoreka HOK
4.2 CtpoeHue atoma 4 https://m.edsoo.ru/7f41c
97c
bubnuoreka HOK
4.3 ATOMHOE 7pO 5 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

DNIeMEHTHI bubnuoteka HOK

51 acTpoHOMMH W | [ 1 https://m.edsoo.ru/7f41c
acTpo(U3UKHI 97c
Hroro no pazgeny 7

Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHHUE

0O6061aroiIee bubnuoteka I[HOK
6.1 S 4 https://m.edsoo.ru/7f41c
MTOBTOpPEHUE
97c
Hroro no pasneny 4
Pe3epBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB no % 4 7
ITPOT'PAMME

5.Cnoco0b1 o11eHKH JOCTHKEHUS] YHallUMHUCS IJIAHMPYEMbIX pe3yJbTaTOB

JUis OLEHKH JOCTHIKEHHS YYallUMHUCS IUIAHUPYEMBIX pe3yJIbTaTOB MO (U3HKE MOXKHO
HCI0JIb30BATh CIIEYIONINE CIIOCOObI:

1.

o

CraproBasi quarHoctuka. OHa MPOBOJUTCS TEpPea U3YUCHUEM pa3/IesioB MO MPEeIMETy U
HampaBlIeHa Ha OIpeJeJeHHEe YPOBHS OCTATOYHBIX 3HAHUH M MOTHBALMU K H3y4EHHIO
HOBOTO MaTepHaia.

TemaTu4yeckue KOHTPOJIbHbIE PAa0OThI.

Texkymuii KoHTpPoJb. B Xome Hero oreHuBaeTcs J000€ YCIENIHOE JeHCTBHE
oOyuaronierocs, a QUKCUPYETCSI OTMETKON TOJNBKO pelIeHHe IMOJHOLICHHON 3a7auu,
BBITIOJIHEHUE TE€CTA, YCTHOT'O OTBETA, BBINIOJHEHHE 1a00paTOpHOIl paboThI.

HroroBasi onenka. OHa BBICTABISETCS MO pe3yJibTaTaM TEKYIIEro KOHTPOJIS, KOTOPbII
BeJeTCs yuyuTeneM U (UKCUpYeTCs B KJIACCHOM JKypHaje U JHEBHUKAX Y4Yalluxcs,
TEMaTHYECKUX KOHTPOJBHBIX padOT, OLIEHKH 32 BBIMOJIHEHHE U 3aIIUTy WHIUBUIYaTHHOTO
MIPOEKTa, UTOTOBOW KOHTPOJILHON pabOTHI.

OueHkKa NPOeKTHOI U MCCJIeI0BATEIbCKOM 1eATeJIbHOCTH.

HNucrpymenrapuii. [l npoBeAeHHUS TEMaTHYECKUX KOHTPOJBHBIX pabOT U TEKYIIEro
KOHTPOJISI MOKHO aJalTUPOBaTh MocoOust g moarotoBku k ['MA, pekoMeHIOBaHHBIE
OUIIN
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

6.YueOHO-MeTOAMYECKOE oDecnedeHne 00pa30BaTe/ILHOI0 NMpouecca
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
1. Vuebnuk «®usuka 10» 6a30Bblil 1 yrinyOneHHsid ypoBHH, ['.5. Mskuues, b.b.
byxosues, H.H. Corckuii, Mocksa, «IIpocsemienue»,2022 r..
2. Yuebnuk «Dusuka 11» 6a30BbIi U yriryonennslil yposau, I'.5. Mskumes, b.b.
byxoBues, B.M. Hapyrun, Mocksa, «IIpocBemenne»,2022 r..
3. A.IL PemmkeBuu. CoopHHEK 33134 10 ¢pusuke. Mocksa, Jpoda, 2005 - 2019 1.
4. Coopuuk 3agad no ¢usuke 11t 9 — 11 xinaccos. CocraButens I.H. Crenanosa.
M.: «IIpocemienue», 1996 r.
5. 3anmanus oOpazoBarenbHOTO noprana Pemry EI'D
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
1. I'.A. Msxuwes, b. b. bByxosues, H.H. Corckuii ®u3uka 10 k1. ®usuka 10 xnacc.
BazoBerit u yrinyOneHHbli ypoBeHb. Y4ueOHHK. Mocksa. [Tpocemenue, 2020
2. I'.4. Msxumes, b.b. Byxosues, B.M. Uapyrun ®usuka 11 kinacc. bazoBsiii u
yriayOneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsenienue. 2020
3. A.IL PemmkeBnu. CoopHHK 33134 10 (usuke. Mocksa, J[poda, 2005 - 2019 1.
4. Coopnuk 3anau no ¢usuke g 9 — 11 knaccos. Cocrasurens [.H. Crenanosa. M.:
«Ipocsemenney, 1996 r.
5. HO.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 kmacc. [Tocobue as
o0meoOpazoBaTenbHBIX opranu3anuid. Mocksa. [Ipocsemenue. 2015
6. HO.A. Caypos. ®usuka. [Toypounsie pa3zpadotku. 11 kmacc. [Tocodue ms
o0ureo0pa3oBaTenbHbIX Opranu3anuii. ba3oblil u yriayOneHHblil ypoBeHb. MockBa.
[Ipocsenienue. 2017 1.
7. COOpHHMK TECTOBBIX 3aJIaHUM JIJISI TEMATHYECKOTO M UTOTOBOTO KOHTpOJIs. duznka 10
kiacc. M.: «Murennext-Lientp», 2004 r.
8. C.M. Aupapromeukut, A.C. CnyxaeBckuit. ®uznka. «KOHCTPYKTOP» CaMOCTOSITENBHBIX U
KOHTPOJIBHBIX pa0boT. 10 — 11 kiacchr.
9. Tlocobue mus yuuteneit. M.: [Ipocemnienue, 2010
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HNuTepHeT-pecypcenbl
1. Xusas dusuka: odyuaromas nporpamma, http://www.int-edu.ru/soft/fiz.html
2. Ypoxku ¢usuku ¢ ucnojbs3oBanneM Muareprera. http://www.phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/
4. Owusmka: KOJUIEKIUs onbIToB. http://experiment.edu.ru/
5. dusuka: 3IeKTPOHHAS KOJUICKIIHS
onbIToB. http://www.school.edu.ru/projects/physicexp
Katasnor cchutok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys
7. becmnatubie oOyyaromniie mporpammbl o ¢usuke http://www.history.ru/freeph.htm
8. Jlabopatopnsie paboTsl o ¢usuke. BupryanbHbie 1a00paTopHbie
pabortsr. http://phdep.ifmo.ru
9. Axumanus Gpu3HUECKHUX MPOIeccOB 0ObscHeHus MU, http://physics.nad.ru
10. dusnueckas sHumknoneaus http://www.elmagn.chalmers.se/%7eigor

o
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