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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszmke 0a30BOro YpOBHSI Ha YPOBHE CpeaHEro o0mero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHWH M TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpexacraBieHHbix B DPI'OC COO, a Takke C  y4eToMm
dbenepasibHON pabodveil MmporpaMMbl BOCIHTAHHMS W KOHLEIIUM TPENOJIaBaHus y4eOHOTO
npeamera «®duszuka» B oOpa3oBarenbHbIX —opraHuzauusax Poccuiickoir  ®epepauuu,
peanu3youX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpamMmbl 1Mo (U3MKE HAMpPaBIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcsi 10-11 knaccoB npu oOydyeHun uxX GHU3MKE Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO noaxoAa. [IporpamMMa 1o ¢pusnke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHHPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeAMETHBIM
pe3yabTataM OOY4YeHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEATU3alUU MEXIIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAy4YHbIMHM Yy4eOHbIMM mpeameramu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKH Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOEGHHS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMeTHble, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢pu3nKe BKIIOYALT:

e [UIaHUpPyEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM UYHUCIIE

IpeMETHBIE PE3YJIbTaThI IO TO/1aM O0YUYEHUS;

e cojepxaHue yuyeOHoro npeamera «Pusnkay 1o rogam o0ydeHus..

dusuka Kak Hayka o Hanbosiee 00IUX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUeCTBE yueOHOI0O
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA/] B CUCTEMY 3HAHHMH 00 OKpYy»XarolleM MHpeE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOpa3yroIui s eCTeCTBEHHO-HAy4HbIX Y4YeOHBIX
MPEMETOB, MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBIICHHM, N3y4aeMbIX
XuUMuel, Ouosnoruei, ¢uzndeckoit reorpaduei u actpoHomuen. Vcnonbp3oBaHHE U aKTHBHOE
npuMeHeHne (U3MYecCKNX 3HAaHWIM OmNpeneNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHI B cdepe DSHEpreTHKH, TPAHCIOpPTa, OCBOSHHS KOCMOCA, MOJYYECHHs HOBBIX
MaTepHaloB C 33JlaHHBIMU CBOMCTBAaMU U Apyrux. M3yueHue pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMUPOBAHNE YMEHHMA
IPUMEHSATh HayYHBIH METOJ IO3HAHUS MPH BBHINOJIHEHUU UMU YUEOHBIX MCCIIEJOBAHUI.

B ocHOBy kypca ¢u3uku Ui ypoBHS CpeJHEro o0mero o0pa3oBaHus MOJI0KEH psf UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SIBJISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCEX Pa3/enoB (U3MKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOW, TaKk U
COBPEMEHHOW (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepuan Kypca GU3UKU 00BbEIUHEH BOKPYT
¢buznueckux Teopuil. Benymmum B Kypce sBIseTcss (OPMUpPOBAHUE TMPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npennojaraeT HCIoJib30BaHHE T'YMaHUTAPHOTO
noTeHIuaza GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku mpenmnosaraeT 3HakOMCTBO C IIMPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPHIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyerTcss MOCPEICTBOM BBEIEHHS JJIEMEHTOB COJEPKaHMS,
MOCBSIIEHHBIX 3KOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (U3MKHM Ha YPOBHE CpPEJHEro oOuiero oOpa3zoBaHUS
SBISIFOTCSL  u3nueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNA O CTPYKType MOCTPOEHUS
dbusndeckoil Teopud, poiu (YyHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U TIPOIECCOB).

CucTeMHO-esITeTbHOCTHBIM OAX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkKae BCero 3a CueT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNnbHOCTH oOydatomumxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — ITO HUCIOJNB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOphIE B IporpamMme no (u3nke OOBETUHEHBI B OOIIMN CIHCOK
YUEHUYECKUX MPaKTHUECKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpPHBIX pador,
MPOBOJUMBIX ISl KOHTPOJISI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAaMH O0pa3oBaTEIbHOTO
mpolecca UCXos U3 0COOCHHOCTE! TUIAHUPOBAHUS W OCHalleHus kabuHeTa (usuku. [Ipu s3Tom
o0ecrieurBaeTcs OBJQJICHHE OOYYarOIIMMHCS YMEHHUSMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PM3MUECKUX BEJIIMYMH M TIOCTAaHOBKY OIIBITOB MO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yIensieTcs PeleHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3amad. [lpu sTom
IUIsL pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 334 C SIBHO 33JJaHHOM (DM3NYECKOI MOJIEINbIO,
MO3BOJIAIOIIME MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. [l KadecTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIAIOTCA 3aJlaHusl Ha OOBSACHEHHE TMPOTEeKaHWs (PHUIUUECKUX SBICHHM W TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BbIOOpa (DU3MUECKON MOAENU JUisi CUTyalluu MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PIOC COO k MarepHaIbHO-TEXHHUUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PH3WKH Ha YpOBHE CpPEIHETO
obmiero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NPEAMETHOrO KaOMHeTa (M3UKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYyYyHOro nukia. B kaOunere
¢bu3uKn  JOMHKHO OBITh HeoOXxoammoe JabopaTopHOE O0O0OpPYIOBaHHME ISl  BBITTOJTHCHHS
yKa3aHHBIX B IporpaMme No (GU3HNKe YYCHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpalmoHHOe 00opynoBaHWe (OPMHUPYETCSI B COOTBETCTBUU C HPUHIIUIIOM
MUHHMaJIbHON JOCTaTOUYHOCTH M 00ECIeYMBAET IMOCTAHOBKY MEPEUMCICHHBIX B MpPOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMi JUIS WCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMITUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe oOopyaoBaHHE ISl YYCHHUECKHX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacdyére OJHOTO KOMIUICKTa Ha IBYX
oOyuatomuxcs. TeMaTudeckne KOMIUIEKTHI JabOpaTOpHOTO O0OOPYAOBAaHUS JIOJDKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M LU(GPOBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX TA00PATOPHIA.

OCHOBHBIMH LIETSIMH U3yUeHUs PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

e (QopmupoBaHHE HHTEpeca MU CTPEMJICHHS OOYYaroHmIMXCS K HAyYHOMY H3yUEHUIO

NPUPObI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TPEJCTABIEHUH O HAay4yHOM MeETOJe TMO3HaHuA U (opMHUpPOBaHHE
HCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHHUSM;



(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa W3y4eHUS! OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMupoBaHne YMEHUH OOBSICHATD SBJICHUS C HCIIOIb30BAaHHEM (PH3MUYECKUX 3HAHUN U
HaYYHBIX JOKa3aTeJIbCTB;

(dbopMupoBaHUE MPEICTABICHUH O PONU (U3UKH ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKH M TEXHOJOTH.

JlocTmkeHue 3TUX 1enell o0ecrednBaeTcss pelieHHeM CIeAyIONIMX 3aJad B IPOIecce
M3YYeHHS Kypca QU3UKH HA YPOBHE CPEIHEr0 00IIEero 00pa3oBaHHUs:

MPUOOpETEHUE CUCTEMBbI 3HAHUN 00 OO0MMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DH3HKY, SJICKTPOAMHAMHUKY, KBAHTOBYO
(U3UKY U DIIEMEHTHI aCTPOPHU3UKH;

dbopMUpOBaHHE YMEHUW TMPUMEHSITH TEOPETUUYECKHE 3HAHUA M1 OOBSICHEHHS
bu3MYeCKUX SBJICHUNA B TIPUPOJAE W IS TPHUHITHS TPAKTUICCKUX PEIICHUNA B
IMOBCEAHEBHOM KU3HU,

OCBOEHHME CIIOCOOOB pEIICHUs pPA3IMYHBIX 3a/7ad C SBHO 3a/JaHHOM (u3nueckoi
MOJIETIbIO, 3aJay, TMOApPa3yMEBAIOIIUX CaMOCTOSITEIbHOE co3/aHue (HU3HUecKoi
MOJIEJIH, aJIEKBaTHON YCIIOBHSM 3a]1a4H;

MOHMMAaHUEe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOLIYI0 CPENY;

OBJIA/ICHUE METOAAMHU CaMOCTOSITEIBHOTO IJIAHWPOBAHUS W MPOBEICHUS (PU3UUIECKUX
SKCIEPUMEHTOB, aHajluW3a W  HUHTepIpeTauud  HHGOpMalUM,  ONpeAeNeHUs
JIOCTOBEPHOCTH TOJyYEHHOI'O pe3yibTaTa;

CO3/ITaHH€ YCIIOBHI NI Pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEICKOM, TBOPUECKOU
NEeSATENbHOCTH.

Ha wusyuyenue ¢usuku (6a30BBI ypOBEHb) Ha ypPOBHE CpPEIHETO OOIIero oOpa3oBaHMS
orBoautcsa 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yaco (2
yaca B HEJICIIO).

[Ipennaraemsrii B mporpamMme 1o (GU3MKE ePEeUeHb JIA0OPATOPHBIX M MPAKTUICCKUX padboT
SIBJIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP TpPOBEICHUS 1a00paTOpHBIX padboT
OTIBITOB C YYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatomuXCsl.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenune ydeOHoro mpeamera «dusmka» Ha ypoBHE cpeaHEro ooimero oOpa3zoBaHUs
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICYUTH  JIOCTMKCHHE  CJICIYIOIIUX  JINYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pe3yNbTaThl OCBOCHHUS y4ueOHOro mpeamera «DPu3nka» AOHKHBI OTpaKkaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSI PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpHUEHTAlMW, TMO3UTUBHBIX BHYTPEHHHUX
yOKICHHA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacUIMpeHne >KMU3HEHHOTO OMNBITa U OMbITa JESITEIILHOCTH B IMPOIECCE Pealh3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIBHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSA:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMHM  OO0ydYaroIierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOTO OOIIEeCTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYECKUX TYMAHUCTHUYECKUX H JIEMOKPATHYECKHX
LIGHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B HHTEpEcax TPa)kJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTPABIIEHUU B 00pa30BaTEILHOM OpraHU3aIuy;

yMEHHE B3aUMOJEHCTBOBATh C COLHUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKITUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHOM U BOJOHTEPCKON NESTENbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TPAXKIAHCKON HICHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCHUMCKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHHS,;

CIIOCOOHOCTh OIIEHWBATh CUTYAIMIO W NMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B AEITEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY Hay4HOrO TBOPYECTBA, MIPUCYILETO
¢bu3nveckoil Hayke;

5) TpyA0BOro BOCIMTAHUSA:

UHTEpeC K pa3iuyHbiM cdepam npodecCHOHANbHON AESITeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DM3UKONW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymaymiei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caM0o00pa3oBaHHIO B oOyiactu (pu3MKU Ha
MPOTSKEHUH BCEU JKU3HU;

6) ’3K0J10rMYEeCKOr0 BOCIMTAHMS :

c(OPMUPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYPBl, OCO3HAaHWE TJ00AIBHOIO XapakTepa
AKOJIOTMYECKUX MPOOIIEM;



IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUII B OKpY)KAIOIIEH CpeAe Ha OCHOBE 3HAHMS
LeJel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacilipeHHe OIbITa JI€ATENbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HaHUM 110 (pU3HKe;

7) HeHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAayYHOU JeATEeNIbHOCTH, TOTOBHOCTh B IpOLECCEe U3yUeHHs (U3HUKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUSI
ba3oBble Jjornueckne geMcTBUS:

CaMOCTOSITENTLHO (DOPMYJTHPOBATh W AaKTYaJIM3UPOBATh TNPOOJEMY, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEIENATh IENH IeATeILHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaTeiBaTh IUIaH PEIICHUS MPOOIEMBI C YUETOM aHAIIM3a UMEIOIIMXCS MaTepPHAbHBIX
1 HEMaTepPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIHLHOCTH, OICHHBATh COOTBETCTBHE pPE3YyJIbTATOB IETISM,
OIICHWBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMOJIHATH pPadOTy B YCIOBHSX PEATBLHOTO, BHPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHUS;

pPa3BUBATh KPEATHUBHOE MBIIIUICHHUE MPH PEIICHUH KU3HECHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaTeabCKue AeiiCTBHSL:

BIIQ/ICTh HAYYHOM TEPMMHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU W MeToAaMH (pu3mdeckoi
HAYKWU;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOW M MPOEKTHOHN JEATEIHHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJCPIKAHUS, IPUMCHCHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,

BIIQJICTh BHJIAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIINH,
npeoOpa3oBaHUI0 W NPHUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTYyallMsX, B TOM YHCJE MpHU
CO3/IaHUU yUEOHBIX MMPOCKTOB B 00JIACTH (PU3UKU;

BBISBJISITH MPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyallU3UpPOBaTh 3a/adyy, BBIJIBUTaTh
TUMOTE3y €€ pEIICHUs, HAXOIUTh AapryMEHTBI JUIS JIOKA3aTeNbCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh NapaMeTPhl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh IONYYCHHBIE B XOJAC pEIICHUS 3aJaqdl  PEe3yJIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJladyd B 0Opa30BaTEIIbHOW JIESATEILHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (DUBHKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETbh MIEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.



Pabora ¢ unopmanmeii:

BJIAJIETh HaBBIKAMU TMONy4YeHHs HH(OpMAIK (PU3UIECKOTO COJCPKAHUS M3 MCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TIOWCK, aHaliW3, CHCTEMAaTU3alHUI0 U
MHTEPIIPETannio HHYOPMALIUH PA3THMYHBIX BUIOB U (OPM MpEICTaBICHUS;

OLIEHUBAThH JJOCTOBEPHOCTh WH(OPMAIIHH;

UCIIONIb30BAaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHI B
pEUICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHM3alMOHHBIX 3a/1ad C COOIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCcypcocOepeKeH s, IPAaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/IaBaTh TEKCTHl (PU3UUECKOTO COJEpKAHHA B PA3MUYHBIX (Qopmarax ¢ ydEéToM
Ha3HAueHUs WHPOpPMALMU U I[ENEeBOM ayAWTOPUH, BBHIOMpas ONTUMAIBHYIO (GOpMy
NPE/ICTaBICHUS ¥ BU3YaTH3aIIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIATH OOIIEHNE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU EATEIbHOCTH;

pacmo3HaBaTh NPEANOCHITKA KOHMIUKTHBIX CUTYaIlMi U CMSATYATh KOH(PIHUKTHI;

Pa3BEPHYTO U JIOTMYHO H3jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAH/HON U MHIUBUYJIBHONU PaOOTHI;

BEIOMpATh TEMATHKY W METOIBl COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIbHOCTH, OpPraHU30BbIBATH WU KOOPAMHHPOBATH
NEUCTBUA O €€ JOOCTHXKEHHUIO: COCTaBJIATh IUIaH JEHCTBUM, pacCIpedessiTh POk C y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIA/A M KAKJOTO yYACTHUKA KOMAHJbI B OOIIUN pe3yibTatT
o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIC MPOEKTHI, OLICHUBATh HMJICU C TO3WIIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B pA3JIMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIUATUBHBIM.

PerynasiTuBHbIe yHUBepcaJIbHbIe Y4eOHbIE 1eiicCTBUS
Camoopranusanms:
CaMOCTOSITENTLHO OCYIIECTBIIATh TO3HABATENFHYIO NEATEIBHOCTh B 00JIACTH (PU3MKH U
aACTPOHOMUH, BBISBIIATH MIPOOJIEMBI, CTABUTh U POPMYITUPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIFHO COCTaBIISATh IUIAaH pEIICHUs PACYETHBIX M KAYEeCTBEHHBIX 3ajay, IUIaH
BBINIOJTHEHUSI TMPAKTUYECKOW paboThl € YYETOM UMEIOUIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MO’KHOCTEH U MPEIOUYTECHHI;
JaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTESHUH;
JieNaTh OCO3HAHHBINA BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
crocoOCcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO JPYIUIMA B 00OJacTu (Ppu3ukw,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYaIlUsiIM, BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCThH, OICHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX Z[efICTBI/Iﬁ
Y MBICIIUTEIFHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

yYMETh OLIECHUBATh PUCKUA U CBOEBPEMEHHO NIPUHUMATH PEIICHHUS TI0 UX CHIDKEHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJTU3E PE3yJIbTATOB JCATEIIEHOCTH;

MNpUHHUMATDh C€6H, IHOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHUX MPU aHAIIU3E PE3YJIbTATOB EATEIHHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH.

B nmponecce JOCTUKCHHUA IMYHOCTHBIX PE3YJILTATOB OCBOCHU ITPOTrpaMMBbI 11O (1)I/I3I/IKG JJISL
YPOBHS cpefHero oOmiero o0pazoBaHusl y O0ydYarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIICKT, MPEATOIaralonui choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUS Pa3BUTHs COOCTBEHHOMN 3MOIIMOHATBLHOMN cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPCryJImpoBaHus, BKIIIOYAKOIICTO CaMOKOHTPOJIb, YMCHUC NpUHHUMATDh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aMalTHPOBATHCS K AMOLMOHAIBHBIM
HU3MCHCHUAM U IPOABJIATH FI/I6KOCTB, 6I)ITB OTKPBLITBHIM HOBOMY,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHIKEHHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE IEHCTBOBAThH HCXOJSl U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKJ'IIO'—IaIOH_[eﬁ CIIOCOOHOCTh ITOHHUMATh OMOIHMOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUYUTBIBATh €T0 TIPU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIIEHHS C APYTUMH
JIFOIbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOH(MIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Kiacce npeMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHHMA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJIOTMH, B MPAKTHYECKOU
NESATEIILHOCTH JIFOJCH;

YUUTBIBaTh TPaHMLbl NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpIMaJbHasg cHcTeMa OTCuéTa, aOCOJIIOTHO TBEPJOE TENO, MJCAIBbHBIA ra3, MOJIEIH
CTPOECHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM 3JIEKTPUUECKUHN 3apsij NPU pEIICHUU
bu3HYecKuX 3a/1a4;

pacrio3HaBath (hU3NYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KUHETHUYECKOH TEOpUU CTPOCHMSI BEIIECTBA U AJIEKTPOJAUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBIJKEHHE 110 OKPYXKHOCTH, HHEpLHMs, B3auMmojeiictBue Ten, auddysus, OpoyHOBCKOE
IBYKEHHE, CTPOEHHUE XHUJIKOCTeH M TBEPABIX Tel, U3MEHEHHe o0bEMa Tel IpU HarpeBaHUU
(oxJ1aXxkaeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, TUIABIEHUE, KPUCTAIIIN3ALus,
KHUIIEHUE, BJIAKHOCTb BO3/lyXa, MOBBIIICHNUE JABJICHUS Ia3a IPU €r0 HarpeBaHUM B 3aKPbITOM
cocylle, CBA3b MEXKIy IapaMeTpaMHM COCTOSHHUS Ta3a B M30IpOLEccax, AJIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;



OIMCHIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIONb3Ysl (U3NUECKUE BEIWYMHBI: KOOPJIUHATA,
IyTh, NEpPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJa, UMIYJIbC Tejla, KHHEeTHYecKas
SHEprusi, NMOTEHIHMallbHas D3HEPrus, MeXaHuueckas padoTa, MEXaHWYECKas MOIIHOCTb; IpH
ONMCAaHUU TMPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCHOJIB3YEMbIX BEIMYUH, HX
0003HAYEHUS U €IUHUIIbI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (QPU3MUYECKYIO BEIUYUHY
C JIpyTUMH BEIIMYMHAMH,

OIACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nueckue BENWYHMHBI: JABJICHUE Tasza, TEMIlepaTypa, CpenHss KUHEeTH4YecKas SHEeprHs
XA0TUYECKOI0 [JBWKEHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPTusi, padoTra ra3a, KOd(QQHUIMEHT MOJEe3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMMCAHUHU TPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCTIONIB3YEMBIX BEITHUNH,
ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEJTUYUHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA WU DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsij, 3JIEKTpUYecKoe IoJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCIONb3yeMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTHMH BEJIMYNHAMH,

aHATM3UPOBaTh (YU3WYECKHE MPOIECCHl W SIBICHUS, WCTONB3Yys (U3NYECKHE 3aKOHBI H
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPaHEHHsI UMITYJIbca, IPUHIUI CYNEPIIO3ULIUN CHII, TIPUHIIUI
paBHOINPABUsI UHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KWHETHMYECKONM JHEPIHU TEIUIOBOTO JBUKCHMS
MOJIEKYJl ¢ aOCOJNIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4eCKOEe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI ISHCTBUSL MAIIMH, MPUOOPOB M TEXHUYECKUX yCTPOICTB;
pas3nnyaTh yCcaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITIOJHATH JKCIEPUMEHTHI 10 HMCCIEAOBAHUIO (PU3UYECKHX SBJICHUM W MPOIECCOB C
UCTOJNb30BAaHUEM MPSAMBIX U KOCBEHHBIX HW3MEPEHUH, TNpu 3TOM  (QOpPMYyJIHUPOBaATH
npobiemy/3agayy M TUNOTe3y y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITHUPOBATH BHIBOKI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJIh30BATh M3BECTHBIE METOJBI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh pe3yIbTaThbl
MOJIyYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJIE TaONMIl U IpadUKOB, J1€aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOmogaTh mpaBuiaa 0€30MacHOro TpyJda NpH IMPOBEICHUM HCCIENOBAHUN B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTh pacu€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONB3YS
(bu3nyeckre 3aKOHbI M MIPUHIMIBI, HA OCHOBE aHAJIN3a yCIOBHS 337a4l BbIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIENIATh (U3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'0 3HauUeHHs (pU3NUeCcKOl BEINYHHBI,



pelare KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKHM HENPOTHUBOPEYMBYIO LIETIOYKY
paccyXJIeHH ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCTIONB30BaTh TMPH PEUICHHHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHEIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMM U IPEJICTAaBICHHs y4eOHOH u
HAy4YHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHIo;

IPUBONUTH NMPUMEPHI BKJIAJa POCCUICKHX M 3apyOeKHBIX y4EHBIX-(DU3MKOB B pa3BUTHE
HaYKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecriedeHnst 6€30MaCHOCTH MIPU OOPAIIEHNH C TPUOOPAMH U TEXHHUYECKUMH yCTPOHUCTBAMH, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeie;

paloTaTh B IPYIIIE C BBHIIIOJIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi MpooIIeMBl.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCSI YMEHUH:

JIEeMOHCTPHPOBATH HA MPUMEpPaxX poiib U MECTO (PH3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B IPAKTHYECKOU
JESITeNbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
ANIEKTPUYECKUM 3apsii, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sI/Ipa MIPU PEeLIeHNU GU3NUECKUX 3a/1a4;

pacro3HaBath (hU3MYECKHE SIBJICHUS (MIPOLECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JACWCTBUE MAarHUTHOTO IIOJII Ha HPOBOAHMK C TOKOM M JABWXKYILIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPaXKEeHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotoanekrpuueckuii 3¢ dekt (porodddexT), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE JTUHEHYaTOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIUCHIBAaTh W3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIEC SBIEHUS (IPOLECCHI),
UCTIONB3Ysl (U3NYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsil, CHWJIa TOKa, OJIEKTPUIECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIas CHIIA,
paboTa TOKa, MHIYKLMS MarHUTHOrO Mois, cwia Amnepa, cuia JlopeHla, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepUoJ M 4yacToTa KoyieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHUja TOKA B MPOLIECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHME M ONTHYecKas CHJIa JIMH3bI, IPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M €JUHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BETHUYUHAMU;

ONMCHIBATh HW3YyYEHHBbIC KBAaHTOBBIC SIBICHHUS W IPOIECCHI, HCIONB3YS (u3myeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUsS U
uMIynbc (OTOHA, MEPHOA IoJypaclaja, SHEpPrus CBSI3M ATOMHBIX s€p, IPU ONUCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAueHUs H



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C IPYTHMH
BEITMYMHAMU, BBRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3UYECKHUE IPOIECCHl W SIBICHUS, HCIONB3YS (PU3UYECKHE 3aKOHBI U
NpUHUMIBL: 3aKk0OH OwMa, 3aKOHBI IIOCJHENOBATEIBHOIO M NApaJUIEIbHOIO COEAVMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHa, 3akoH 3JIEKTPOMarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OWHIITeHHa st ¢oTrodPdekrra, 3aKOH COXpPaHEHHsS] DHEPrHH, 3aKOH
COXpaHEHUsI MMITYJbCa, 3aKOH COXPAHEHUs »JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachajaa, MpU 3TOM pa3indyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHHE M YCIOBHs (TpaHUIIbI,
00J1aCcTH) TPUMEHUMOCTH;

ONpeJeNATh HAIPABICHUE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJIA MPOBOJHUKA C TOKOM,
cwiibl AMriepa u cuitbl Jlopenna;

CTPOHTH U OMHCHIBATh N300pakeHre, CO3/1aBaeMOe IIIOCKUM 3€PKaJIOM, TOHKOM JTHH301;

BBITIOJHATH JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKHX SBJICHHM W TPOIECCOB C
UCIIONB30BAHMEM TPSMBIX W KOCBEHHBIX UW3MEPEHH: TMpH O3TOM  (HOPMYITHpPOBATH
mpobiieMy/3ajady U TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMUTE OMBIT U JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBJISATh TPSIMbIE U KOCBEHHbIE HU3MEpPEHUS (PUINYECKUX BEIUYHMH, TPUH ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIE METOJAbl OLIEHKH
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEeIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJTMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOIYYEHHOW 3aBHCUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W rpaduKoB, JenaTh BHIBOJLI IO pe3yibTaTaM
HCCJIEI0BAHMS;

coOmogaTh mpaBuia 0E30MacHOro TpyJda TNPH IMPOBEICHUM HCCIEIOBAHUN B paMKax
Y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH M MPOCKTHOH  JESATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOro 000pyA0BaHUS;

pemate pacu€THble 3a/Jadydl C SIBHO 3a/JlaHHOM (U3NYECKOW MOENbl0, HCIOJb3Ys
¢buznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/laydl BHIOMpATh (PU3UUECKYIO
MOJIeTIb, BBIJICIATh (PU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOMUMBIE IS €€ pelIeHHs,
MIPOBOANTH PACUEThI U OIICHUBATH PEAIbHOCTh MMOJTYYCHHOTO 3HAYCHHS (PH3UYECKON BEITHMUNHBI,

pelaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JOTMYECKHM HEMPOTHUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHU ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

UCTIONL30BAaTh TIPU  PEIICHUM YYeOHBIX 3a7ad COBPEMEHHBIC HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAllM U MpPEJICTaBICHUS y4eOHOW U
Hay4YHO-TIOMYJIIPHON HWH(POPMAIMK, TOJYYEHHONH U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMAILIUIO;

OOBSCHATH MPUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUUECKHUX YCTPOUCTB, Pa3inyaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOSKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIONIb30BAaTh TCOPCTHUSCKHE 3HAHUSA 10 (U3UKE B TOBCEAHCBHOW IKU3HU IS
obecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, IS
COXPAHEHUS 3[I0POBBS U COOIIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;



paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COILMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyHnbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATENbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi pooIIEMBI.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3znka u MeTOAbI HAYYHOT 0 MO3HAHUS
®dusuka — Hayka o mpuponae. HayuHele meToapl MO3HaHUSA OKpy:karomero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MPOIIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (pu3nueckux sBICHUW U mpoieccoB. Hayunele runoresbl. Ouznyeckue
3aKOHBI U TCOpI/II/I. FpaHI/IHH HpI/IMeHI/IMOCTI/I (1)PI31/I‘-I€CKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBUA.

Ponms u mecrto ¢usuku B (popMUpOBaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
MIPAKTUYECKON NEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu
AHaoroBblie ¥ TUGPOBBIC U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBwkeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro aBMKeHusa. Cucrema
orcuéra. Tpaekropusi.

Ilepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOW TOYKH, UX MPOEKIMH HAa OCU CUCTEMbl KoopauHAT. CloKeHHE NMEepEeMEIeHU 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpPSIMOJMHEHHOE OBMXKEeHHE. [ 'paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMENICHUS] MaTEPUAIbHONW TOYKU OT BPEMEHH.

CBobOoHOE TIazieHne. Y CKOpeHre CBOOOHOTO TaIeHUsI.

KpuBonuueiiHoe naBwkeHue. JIBukeHHMe MaTepuaibHOW TOYKHM 10 OKPYKHOCTH C
IIOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas CKopocThb. llepuon m
gactoTa oOpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoWcTBa M MNPAKTUYECKOE NPHUMEHEHHWE: CIOUAOMETP, JIBH)KCHHE
CHaps/10B, LIETIHbIE U PEMEHHBIE NepeIayu.

Llemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[IpeoOpa3oBanue NBUKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHs cBOOOIHOTO MaICHUs.

HamnpaneHnue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO IBM>KEHHUSI C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEGHHS ~ MEXIYy  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
IIOCJIEZI0BATEIbHBIE PAaBHBIE IPOMEKYTKHM BpPEMEHU IpU PaBHOYCKOPEHHOM JBMW)XKEHHU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS MIAPUKa B BI3KOW KUIKOCTH.

N3ydenue nBuxeHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



ITpunnun otHocurensHocTH [Nanunes. Ilepsbiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
oTCU€Ta.

Macca Tema. Cwuna. I[lpunnun cynepnosuuuu cui. Btopoit 3akon Herotona s
MaTtepHalibHOUN TOUku. TpeTuit 3akoH HbloTOHA [1711 MaTepHaibHBIX TOYEK.

3akoH BceMupHOro TsaroreHust. Cuna Tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Bunel TpeHus (mokosi, cKojJbkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHUs U cuita TpeHus nokos. Koadduuuent tpenns. Cuiia conpoTuBICHUSA
IIPY JIBUKEHHUHM TENa B )KUAKOCTU WM rase.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT Cuibl OTHOCHUTEIBHO OCH BpamieHus. Ilnedo cuibl. YcenoBuss paBHOBecHs
TBEPJIOTO TENA.

TexHuueckne yCTpPOMCTBA W IPAKTUYECKOE NPUMEHEHUWE: IOALINITHUKY, JIBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHEeHHME Macc B3aMMOJEHCTBYIOIUX TEN.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Ae(QOpMaIiuiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NAJCHUU.

CpaBHEHME CHJT TPEHMSI TIOKOSI, KAUEHUS U CKOJIbKECHMSL.

YcnoBus paBHOBecUs TBEPAOro Tea. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaluu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynbc MaTepralibHOM TOYKHU (TeNa), CUCTEMbI MaTepUAIbHBIX TOYeK. VIMITylIbC CUTIBI U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXPAaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pa6ota cubl. MOITHOCTD CHIIBI.

Kunernueckass sHeprus maTepuanbHOM TOYKU. TeopemMa 00 W3MEHEHWH KHHETHYECKOU
JHEPIUH.

[TorenuunansHast 3ueprus. [loTeHunanbHast 3HEpPTUs yOpyro AeGopMUPOBAHHON MPYKUHBIL.
[loteHuunanbHast 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHble U HEMOTEHLUANbHbIE CHIBL. CBs3b PabOThl HEMOTEHLHUANbHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHHUSI MEXaHUYECKOM SHEPTUu.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPy KUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHME.

[Tepexon mMoTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOpaTHO.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydyenne aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanmne cBsa3u pabOThl CHUIbI C U3MEHEHHEM MEXaHHUYECKON SHEpruu Teja Ha
IIPUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekynspHas ¢pu3nKa ¥ TEePMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPHH U UX OMBITHOE 00OOCHOBAHUE.
bpoynoBckoe nBuxenue. Juddysms. Xapaktep ABWKEHUS U B3aUMOJCHCTBHUS YaCTHII
BeuiecTBa. Mojenu CTpOEHMsI Ta30B, KHUAKOCTEH U TBEPIABIX TeJl U OOBACHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl MoJieKys. KonauyecTBo BeliecTBa.
[Tocrosinnast ABorajipo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana temneparyp Llenbcus.

Monenp uaeanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KMHETUYECKOW TEOpUU
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYeCKOW »Hepruu
TEIJIOBOrO JBWKEHM dactull rasa. [llkanma Ttemmeparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBHenue Menaeneesa—Knaneiipona. 3akon [lanerona. M3omporeccsl B uaeaabHOM rase c
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHHe U30MPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuueckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaguu MoeKyn
OpPraHUYECKUX COEIUHEHUM.

OmnpiTel 10 MU (Y3UH KUIKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JTBUKCHHS.

Mogpens onbiTa lTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

Monens, HUIIOCTpUpYIOLIas IPUPOAY JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnbIThl, MILTIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS UIE€ATIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHne Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHU o0béma
KOMHATBHI, JABJICHUS U TEMIIEPATYPbI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMEeTPaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckas cucrema. BHYTpeHHsAsI dHEprus TEPMOAMHAMUYECKOM CUCTEMBI H
crniocoObl e€ u3MeHenus. KonuuectBo TemnoTsl U padoTa. BHyTpeHHssS 3HEprus 0JHOATOMHOTO
UJCAIBHOTO raza. Buasl Teruionepesadn: TeIIONPOBOAHOCT, KOHBEKIWS, H3JIy4CHUE. Y NeTIbHas
TEIUIOEMKOCTB BellecTBa. KoMmyecTBO TEIIOTHI IPU TEIUIONEPEIaye.

ITonsatne o0 ammabGatHoM mponecce. IlepBblil 3akoH TepMonuHamMukH. I[IpumeHenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. I'paduyeckas nntepnperamnus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh MpoLeccoB B IPUPOJE.

TemuoBeie MammHbl. [IpuHnune! neiictBus Temnosbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MammHax. Koadduiment monesnoro aericTBus TeroBoit mamuHbl. L{ukn Kapro u
ero Ko3(GUIMEHT MOJIE3HOr0 JeHCTBUA. DKOJIOrH4ecKre MpoOIeMbl TEIIOIHEPTeTUKH.



TexHuueckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHE: JBUTATElb BHYTPEHHEIO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEpPruu Tejla MpU COBEPLICHUH pPaOOTHI: BBUIET NMPOOKH U3
OYTBUIKM TIOJT JEHCTBHEM CXKaTOTO BO3ayXa, HarpeBaHue 3>Qupa B JATyHHOU TpyOke myTéM
TpeHust (BUAEOIEMOHCTPALIHS).

W3meHnenne BHyTpeHHEH sHepruu (TeMieparypbl) Tena npu Terionepeaaye.

OmnpIT 10 agrabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Acpezamnsvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpazoBanne wu KoHAeHcamus. Vcmapenue u  kumneHue. AOCOMIOTHAsT |
OTHOCHTEJbHAs BIAXKHOCTh BO3ayxa. HachlmeHHslil map. YaenpHas TemioTa napooOpa3oBaHMUsL.
3aBUCUMOCTh TEeMIEpPaTyphl KUIIEHUS OT JIaBJICHHUSL.

Tsépnoe Teno. Kpucrammuyeckue u amop@Hbie Tena. AHU30TPONHS CBOWCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuayibl. [lnaBneHue u kpucramiuzanus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHuUe TEII0BOro OanaHca.

TexHuueckue ycTpOHCTBA U MPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KJIOPUMETP, TEXHOJOTUW  TIOJYYCHHS COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIIE
HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu noHWKeHHOM JaBICHUU.

CriocoObI M3MEpPEHUS BITAKHOCTH.

HaGmronenue narpeBanus U IIaBJICHUs] KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIUIOB.

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol

N3mepenne OTHOCUTENHHON BIXKHOCTH BO3/IyXa.

Pa3pnen 4. DiekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

DnexTpuzanusi TeNl. DJEeKTpUYecKuil 3apsa. JlBa BuAa JIEKTPUYECKHX 3apsIOB.
[TpoBOAHKKY, TUAICKTPUKH U TIOTYIIPOBOTHUKN. 3aKOH COXPAHECHUS IEKTPUICCKOTO 3aps/ia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueyHblif  JIEKTpUYECKHM  3apsil.
Onextpuyeckoe moje. HanpskEHHOCTh anekTpuyeckoro mois. [lpuHuun cynepno3unuu
ANEKTpUYECKHUX MoJied. JINHuN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun oanekrpocratmyeckoro mois. [loTenunwman. Pa3HOCTh MOTEHIMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM Mouie. J(uaekTpudeckass poOHUIIaeMOCTb.

OnektpoémkocTh. KonneHncarop. DJIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpA. DHEPrus
3apsHKEHHOTO KOH/ICHCATOpa.

TexHNuecKkne yCTPOHCTBA M MPAKTUYECKOE IMPHUMEHEHHE: 3JIEKTPOCKOI, JIIEKTPOMETD,
AIIEKTPOCTATUYECKAsT 3alIUTa, 3a3€MJICHHE ODJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
arrapar, CTpyHHBIN TIPUHTED.

Jlemoncmpayuu



Y CTpOUCTBO U IPUHIUIL JEHCTBUSA DJIEKTPOMETPA.

B3aumopeiicTBie Ha3IEeKTPU30BAHHBIX TEN.

DNEKTPUYECKOE T0JIE 3aPSIKEHHBIX TETl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHYECKAs 3allHTA.

JIM3IIEKTPUKU B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOMIAaAd IUIACTHH,
PACCTOSIHUSL MEXIY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoanunwtii 3nexkmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DNeKTpUYECKUN TOK. YCIIOBHUS CYIIECTBOBAaHUS 3JEKTPUYECKOro Toka. McTouHMKHM TOKa.
Cuna Toka. [TocToAHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g yyacTka Lemnu.

DneKTpUYECKOe COIIPOTHUBJICHUE. VY nenbHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoysi—JIenma. MonHOCTb 2JIEKTPUIECKOro TOKA.

DNEeKTpOABIKYIIAs CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH OMa i
MOJTHOM (3aMKHYTOM) AJIeKTprueckoi nermu. KopoTkoe 3aMbIkaHue.

DJeKTpoHHAas MPOBOJAUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTh COIIPOTHBIICHNUS METAJJIOB
oT TeMriepaTypbl. CBepXIIpOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[MomynpoBonuuku. CoOCTBEHHass W TPUMECHAss MPOBOAMMOCTh MOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPHOOPEI.

DNeKTpUYeCKUi TOK B pacTBOpaX M pacIulaBax »3JEKTPOJUTOB. DJIEKTPOIUTHUECKAs
JUCCOIMAIS. DIEKTPOIIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEBHBIN pa3psia. MoimHusl.
[Tna3zma.

TexHuueckue yCTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, JJIEKTpOHArpeBaTellbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTHBIICHUS, BAaKYyMHBIA IHOJ, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOJIHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNPsHKEHUS.

3aBUCHMOCTh CONPOTHBIICHHS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MOTIEPEYHOI0 CEUEHHUs U MaTepuaa.

CMmelaHHOEe COeIMHEHNE POBOAHUKOB.

[IpsiMmoe u3MepeHue 37eKTpOABMXKYILIEH cuiibl. KOpoTkoe 3amMplKaHUE TajbBAHMUYECKOTO
3JIEeMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOIUTOB.

HckpoBoli pa3psa 1 IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSISI IPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.



W3mepeHue HIEKTPOABWXKYILIEH CHJIBI HCTOYHMKA TOKA M €ro  BHYTPEHHEro
COINPOTHUBIICHUS.

HabGmronenue anexrpomnusa.

MesxknpeamMeTHbie CBSI3U

N3yuyenne kypca ¢usuku 06a3oBoro ypoBHs B 10 kjacce OCyIIECTBISETCS € YUYETOM
COJIepKATENIbHBIX MEXIPEIMETHBIX CBsI3€M € KypcaMM MaTeMaTUKd, OWOJOTMM, XHMUH,
reorpa(guu U TEXHOJIOTHH.

Mescnpeomemnusie nowsimusi, CBS3aHHBIE C HW3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUS:
ABJICHHE, HAy4HbIM (QakT, rumnores3a, (uzndeckas BETUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
HKCIIEPUMEHT, MOJICTIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHMH, JHMHEHHas QyHKOWs, mnapadoda,
runepOoia, UX rpaduKy U CBOMCTBA, TPUTOHOMETpHUYECKUE (QYHKINU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX MPOEKIUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozus: MexaHndeckoe JABWKEHHME B KHUBOW mpupoze, Auddysus, ocMoc, TemI000MeH
JKHUBBIX OpTaHHU3MOB (BI/I,ZLBI TCIionepeaayu, TCrioBoOC paBHOBeCI/IC), QJICKTPUYICCKUC SABJICHUA B
YKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasA Macca, TCIUIOBBIC CBOMCTBA TBépIII)IX TECII, )KI/II[KOCTefl U Ta30B, JBJICKTPUUYCCKHEC
CBOWCTBA METAJIJIOB, 3JIEKTPOJUTHUYECKAs TUCCOLUALINS, TalbBAHUKA.

l'eoepaghus: BNaxXHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABWKEHUN C MCIIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TEXHUKE, MOIMUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs MMITyJibca B TEXHHKE (pakeTa,
BOJIOMET U JIpyrue), JBUraTellb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOM
XOJIOAUIIBHUK, KOHTUIIMOHEP, TEXHOJIOTUH MOJYyYSHHUs COBPEMEHHBIX MaTepUalIOB, B TOM YHUCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTUH,  OJEKTPOCTAaTHYECKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TaIbBAHUKA.

11 KIIACC

Pazpnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

IlocTostHHbIe MarHuThbl. B3auMOAEWCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJe€.
Bekrop maruuTHOM MHIYyKUMK. [IpUHIMI Cynieprio3uIUA MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
uHAyKuuy. KapTuHa TuHUI MarHUTHON MHAYKIWHU MOJISl OCTOSTHHBIX MarHUTOB.

MaruutHoe 1ojie IpoBOJAHMKA C TOKOM. KapTuHa nMHMNA MHIYKIUMM MarHUTHOTO MOJIs
JUINHHOTO TIPSMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaencTBrue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb 1 HallpaBJIECHUE.

Cuna JlopeHua, €€ Monaynb W HampaBieHue. J[BukeHHe 3apsHKEHHOM 4YacTHLIBI B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuisl JlopeHua.

SIBneHue BIEKTPOMarHUTHOM HMHIyKUMH. IIOTOK BekTOpa MAarHUTHOM MHAYKLMH.
DNEeKTpOABMKYIIAS CHUJIa UHAYKIMHU. 3aKOH dJIEKTPOMarHuTHOM nHayKunn dapanes.

BuxpeBoe anekrpuueckoe mnojie. DJIEKTPOJABMXKYILAs CHJIA WHAYKIMM B IPOBOJHHKE,
JBYOKYLIEMCSI IIOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.



IIpaBuno JleHna.

NHnykTuBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOABUKYIIIAS CHJIa CAMOMHIYKITUH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHudeckue yCTpOWCTBA H MPAKTUYECKOE NPHUMEHEHHE: TIOCTOSHHBIE MAarHHTHI,
3JIEKTPOMATHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEHN AIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NeYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIS.

B3aumMozeicTBue qByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBneHuE 3JIEeKTPOMAarHUTHOM UHAYKIIMH.

[IpaBuno Jlenna.

3aBUCHMOCTD SJIEKTPOABUKYILIEH CHIIBI MHAYKIIMA OT CKOPOCTH M3MEHEHHUS] MarHUTHOI'O
MIOTOKA.

SBneHue caMOMHIYKITUH.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3yueHne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

HccnenoBanue neicTBUSA MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

WccnenoBanue sBIEHUS 3IEKTPOMArHUTHON MHAYKIIUH.

Pazpgen 5. Kojie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE KONEOAHUS

Konebarenbnass cucrema. CBOOODHBIE MexaHMuYecKue Konebanusi. [apMoHuMYeckue
koneOanus. Ilepuon, uacrora, ammmryga U ¢daza konebanuil. I[IpyXKUHHBIM MasTHHK.
Matematnueckuii MasTHUK. YpaBHEHHE TapMOHHUYecKuX KoseOanuil. [IpeBpaieHue sHepruu
IIPYU TAPMOHUUYECKUX KOJIEOaHHUsX.

KonebGartenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HIACATHHOM
KoJIe0aTebHOM KOHType. AHANOrus MEXJIYy MEXaHWYeCKMMU U 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrHM B UACAIBHOM KojebaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BbIHYXIeHHbIE MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BriHyXIeHHbIE 2IEKTPOMArHUTHbIE KOJIeOaHus!.

[lepemennsbiii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIMTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CHUIIbI TOKA W HAIIPSDKECHUS.

Tpancopmarop. IIpomsBomcTBo, mepemadya W MOTPEOJECHUE DIICKTPHUUECKOW SHEPrHH.
OKOJIOTMYECKME PpUCKH IIpU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIOIB30BaHUSA
AJIEKTPOIHEPTUHU B TOBCEIHEBHOM KU3HMU.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeIbHOM cUCTEMBbI (IIPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

Hab6mronenue 3atyxaromnmx KojieOaHui.



HccnenoBanmne cBOWCTB BBIHY X ICHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcmiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAalpsDKEHHS OT BpPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJICOaHHH.

Pe3onanc mpu mocneaoBaTelbHOM COEIWHEHUH PE3UCTOpa, KAaTYIIKUM WHIYKTHBHOCTH U
KOHJIEHCATOopa.

Mosenb TUHUM 3IEKTPOIEpEIadH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM Ipy3a Ha HUTH OT JAJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TmepeMEHHOrO TOKa B 1LENM U3 IMOCIEAOBATEIbHO COEIMHEHHBIX
KOHJICHCaTopa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHn4yeckue BOJHBI, ycloBHs pacrpoctpaHenus. [lepuon. CkopocTh pacipocTpaHeHus
u januHa BONHBL IlomepedHble W TpoOONbHBIE BONHBL MHTEephepeHuus u AUPpPAKIHS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS M3JIy4Y€HMs AJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanua BekTopoB E, B, V B snekTpoMarHuTHON BojHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, TMpeJIOMJICHUE, NoJsapusanus, audpaxius, wuHTepdepeHius. CKOpoCcTh
AIEKTPOMATHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IprMeHeHue >eKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHuMIBI paguocBs3u U TeneBuaeHus. Paaronokanusi.

DJEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoiicTBa M IMPAKTUUYECKOE NMPUMEHEHHME: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paauoONpuéMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBY-meus.

Llemoncmpayuu

OO6pazoBanue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmronenue oTpakxeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenue nareppepeHny u AMQpakiiuy MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYJOM W YacTOTOU
Kosie0aHui.

HccnenmoBanne  CBOWCTB — ANIEKTPOMArHUTHBIX  BOJIH:  OTPa)KeHHE, IPEIOMIICHUE,
nonsipu3anus, rudpakuus, nHTephepeHIHs.

Tema 3. Onmuxa

I'eomeTprueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHON Cpelie.
JIyd cBera. ToUeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKkOHbl OTpakeHHs cBeTa. [locTpoeHue H300pake€HUIl B IUIOCKOM
3epKajie.



[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaXKCHUSI.

Jucnepcus ceera. CroxxHbIN cocTaB O6enoro ceera. L[Ber.

Cobuparonie u pacceuBaroliye JuH3bL. ToHKkass auH3a. DOKYCHOE pACCTOSIHME U
onTuYeckas cuiia TOHKOM nuH3bl. [locTpoeHne n3o0pakeHuit B COOMPAIONINX U PaCcCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBas ontuka. HWuTtepdepenmnus cBera. KorepeHTHble UCTOYHHKHU. Y CIIOBUS
HAOJI0/ICHUST MAKCHUMYMOB 1 MUHHUMYMOB B MHTeP()EPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakuus ceta. [QudpakumonHas pemérka. YcCIOBUE€ HaONIOACHUS TJIABHBIX
MaKCUMYMOB TIPH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckne ycTpoHCTBA W TMpaKTUYECKOE NPUMEHEHHe: OYKH, Jymna, ¢oroanmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAS ONTHKA, Ju(pakirmoHHAas
peméTKa, oJIIpOUI.

Jlemoncmpayuu

[IpsimonuHeiHOe pacnpoCTpaHEHUE, OTpPak€HHWE U MpeloMieHHe cBera. Onruyeckue
MPUOOPBHI.

[TonHOE BHYTpeHHEe oTpakeHrne. MoJienb CBETOBO/1a.

HccnenoBanue cBOWCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIIa, TeIeCKOna.

HaGmonenue naTepdepeHnny cera.

Habmonenue nudpakuuu cera.

HaGmronenue aucnepcun certa.

[lomydyeHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue criekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenne nokazartens IpeoMICHHS CTEKIIa.

HccnenoBanue CBOMCTB N300paXeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Paznen 6. OcHOBBI crienaJIbHOW TEOPHUH OTHOCUTEIBLHOCTH
['paHuupl NPUMEHUMOCTH KJIACCUYECKON MeXaHukH. llocTynarel cnenuanbHOW TEOpUH
OTHOCUTEJIBHOCTH: HWHBAapUaHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTHU. 3aMEAJICHUE BPEMEHH U COKpALEHUE JJIUHBI.
DHeprus ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBL.
CBs13b Macchl € YHEPTUEH U UMITYJIHCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUs MMOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®oronbl. Popmyiia [lnanka cBs3u sHEPruM (POTOHA C €ro YaCTOTON. DHEPIUs U UMITYJIbC
¢dhoToHa.



OtkpeiTe u wuccnenoBanue Qorordpdexra. Ombitet A. . CromeroBa. 3akoHBI
dororddekra. YpaBHenue DiiHmmreriHa 11 GoTodrddekra. «KpacHas rpanumay porodrddekxra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE IeHCTBUE CBETA.

TexHuyeckue yCTpOHCTBA M MpPAaKTHUECKOE MpUMEHEeHHe: (POTo3JaeMeHT, (OTOAATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

Jlemoncmpayuu

®oTo3(eKT Ha yCTaHOBKE ¢ TUHKOBOW MJIACTHHOM.

HccnenoBanue 3ak0HOB BHelIHero ¢porodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesauro o -dactuil. [lmanetapras
mojenb atoMa. Iloctynarel bopa. M3nyuenue n norsomeHre (pOTOHOB MpHU Iepexoje aToMa ¢
OJTHOTO YpOBHSI JHEpruu Ha Jpyrod. Bunbl cnextpoB. CHexTp ypoOBHEH SHEPruM aToMa
BOZOpPOAA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoinst. KopnyckynsipHo-BOJIHOBOM Ayanusm.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyUYEHHE.

TexHuueckue yCTpoOWCTBA M INPAKTUYECKOE IPUMEHEHME: CIEKTPAJIBHBIA  aHaIu3
(cmexkTpockor), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeHyaTbIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HabGnronenue nuHeiuaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOXKHOCTh  CTPOEHUS  sjipa. OTkpbITHE
panuoaktuBHocTH. OnbITH Pesepdopna mo onpeneneHuo coctaBa pagioakTUBHOTO U3ITYUYEHHUS.
CoiictBa anba-, 6era-, raMMa-u3inydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE OpPraHU3MBI.

OTkpeiTHe TpoTOHa W HeWTpona. Hykmonnas mozpens snpa ['eiizenOepra—lBaneHko.
3apsn saapa. MaccoBoe umciio siapa. M30tonsl.

Anbda-pacnaa. DIEKTPOHHBIN U NMO3UTPOHHBIN OeTa-pacman. ['amma-uzmydeHue. 3akoH
PaZAMoaKTUBHOTO pacmaja.

DHeprus CBs3U HYKJIOHOB B sizpe. AnepHsie cuibl. [ledekT macchl sapa.

SAnepHblie peakuuu. JlelleHHe U CUHTE3 sIIEP.

SAnepusiii peaktop. TepmosimepHbiii cuHTe3. I[IpobmeMbl M MEPCHEKTHBHI  SIEPHON
JHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTHI SICPHOM SHEPreTHKU.

OnemeHTapHble YacTulbl. OTKPHITHE TO3UTPOHA.

MeTobl HaOIOJICHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

®ynnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (PM3NYeCKOil KapTHHBI MHpA.

TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHME: JT03UMETp, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast 6omMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLUX YACTHII.



Yuenuuecxuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpekoB 4acTuUll (110 TOTOBBIM (oTorpadusim).

Paznea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oranel pasBuTuss actpoHomuu. [IpuknazHoe # MHUPOBO33PEHYECKOE  3HAYCHUE
aCTPOHOMUM.

Bun 3Bé3anoro neba. Co3Besnust, spKue 3BE3/bI, IIAHETHI, X BUAUMOE JBHKEHHE.

Conneynas cucrema.

Connue. ConneuHass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKU. JlMarpaMMa «CHEKTpaJIbHBIM KIACC — CBETUMOCTBY». 3BE3JBI
IJIABHOM T0CJIEI0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» JMJis 3BE3/ TIJIABHOM
nocieaoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHbIE MPEACTAaBICHUS O
IIPOUCXOXKACHUN U 3Boronnu CoslHIA U 3BE31. DTambl KU3HU 3BE3 L.

Mineunsiii [IyTe — Hama ["anaktuka. [lonoxenue u nuxenue ConHua B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe usinydeHue.

MacmrabHast ctpyktypa Beenennoii. MeraranakTuka.

Hepewénnbie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGmroneHnust HeBOOPYKEHHBIM I71a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX HPUI0KEHUH
11l ONpeZieNICHUs MOJI0XKEHNsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noitymapus 1 sipkue 3BE31pl.

Ha6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0maroniee noBTOpeHHE

Ponb ¢u3Mkm U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIBLHOW U
ATHUYECKOM cdepax JesATEJbHOCTH 4YeJIOBEKa, pPOJib W MeCTO (U3MKM U acTPOHOMHUHU B
COBPEeMEHHOW HayyHOW KapTHHE MHUpa, poib (u3uyeckod Teopuu B (OPMHPOBAHUU
npeacTaBiIeHuit 0 GU3NYECKON KapTUHE MUpa, MECTO (PM3UUECKOM KapTUHBI MUpa B OOLIEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkiacce oCyIIECTBISETCS C y4ETOM
COJZIepKATENBHBIX MEXIPEIMETHBIX CBsSI3€ € KypcaMH MaTeMaTUKd, OWOJOTHH, XHMUH,
reorpauy ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMUS:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (usmyueckas BeIMYUHA, 3aKOH, TEOpHsl, HaONIOJEHUE,
JKCIEPUMEHT, MOJEIUPOBAHNE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKHE (PYHKLUHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'C€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOEKIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIMH,
NIPU3HAKK 000U TPEYTOJIbHUKOB, OTPEICTICHNE TUIOIIAIN TUIOCKUX (GUryp U 00BbEMa Tell.

Buonoeus: snexTpudeckue SBICHUS B JKUBOW NpHUpoOnE, KosieOaTenbHble ABIKEHHS B
KUBOM MPUPOJE, ONTHUYECKUE SIBICHUS B >KMBOM IPUPOAE, ACHCTBUE pajualuy HA >KUBBIC
OpraHU3MBl.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00PAa30BaHUs KPUCTAIUINYECKON PEIETKHU, CIIEKTPAIbHBIN aHAIH3.



Teocpaghus: MarHUTHBIC TIONMOCA 3€MJIH, 3aJIe)KHM MAarHUTHBIX Py, GOTOCHEMKA 3€MHOU
MIOBEPXHOCTH, NMpeACKa3aHue 3eMJIETPSCEHUII.

Texnonozus: TUHUN 3JEKTpoNepeay, TeHEpaTop MEPEMEHHOIO TOKA, AJIEKTPOBUIaTelNb,
WHIYKIIMOHHASI TIeYb, pajap, pPaJIuoONpHEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOCKITMOHHBIN aImapat, BOJIOKOHHAS ONTHKA, COTHEUHas OaTapes.
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