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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha ypOBHE CpeAHEro oO0Imiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIIOJOKEHMA M TpeOOBaHMA K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tiporpammbl, mpeactaBieHHpix B OI'OC COO, a Takxke C  yd4eToMm
denepanbHOi paloueil mporpaMMbl BOCIUTAHWSA M KOHLEMIMU IPENojaBaHUsl y4eOHOTro
npeamera «®duszuka» B oOpaszoBarenbHbIX —opraHuzauusax Poccuiickoit  depepauuu,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOyuatouuxcs 10—11 kmaccoB npu oOyueHun ux ¢uszuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IESITeIbHOCTHOTO Moaxo/a. [Iporpamma mo ¢pusmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyEeMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3ali MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTeCTBEHHO-HAy4YHbIMHM Yy4yeOHbIMU mpeameramu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKM Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKU: JMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

IIporpamma no (pusmke BKIIOYAET:

e [UIAHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU HA 0a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI M0 rojiaM O0yUeHus;

e cojepxaHue yuebHoro npeamera «Pusnkay 1o rogam ooydeHusl.

du3nka Kak Hayka o HanOoJiee O0IMX 3aKOHAaX MPUPO/bI, BHICTYIasl B KaUeCTBE y4eOHOTro
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHMH 00 OKpY»XarolleM MHpeE.
[konbHBIA Kypc (HU3UKHM — CHUCTEMOOOpA3yIOIIMN JJsl eCTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MTOCKOJIBbKY (pU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUM, N3y4aeMbIX
XuMueH, Ouomnoruei, ¢puzndeckoit reorpadueid u actpoHomuen. Vcnonp3oBaHuEe M aKTHBHOE
npUMeHeHne (U3MYecKHX 3HAHUI OmNpeneNnseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHM B cdepe HSHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IIOJY4YEHHS HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yueHue pu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOU KapTHHBI MHpa 00ydaromuxcs, B ((OpMUpOBaHUE YMEHUIN
IIPUMEHATh HayYHbIH METOJI IIO3HAHUS MPH BBIIOJIHEHUU UMU YUEOHBIX MCCIIEJOBAHUI.

B ocHOBy Kkypca ¢u3uKku U YpOBHS CpeHEro oo1ero oopa3oBaHus MOJI0KEH psf UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SIBIISIETCS JJOTUUYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHall U3 BCEX pa3fesioB (PM3MKH, BKIIIOYAET KAaK BOIPOCH KIACCHUYECKOH, TaK H
COBpEMEHHOW (DU3HKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuall Kypca (U3UKH 0O0BEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercss (QOpMHpPOBAaHUE IPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npennojaracT HCIoJb30BaHHE T'YMaHUTAPHOTO
noTeHIManta GU3N4YecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHs (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH TPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraetT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPHIOKEHNH U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyercs MOCPEACTBOM BBEJCHHS 3JIEMEHTOB COZIECpKaHMUs,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



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 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 gaca
B HEJICITIO).

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



LIINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenune ydeOHoro mpeamera «dusmka» Ha ypoBHE CpeaHEro o0Imero oOpa3oBaHUs
(6a30BBI  YypOBEHB) JIOJDKHO  OOECTEUUTHh  JIOCTHXKCHHE  CICIYIONUX  JIMYHOCTHBIX,
METaINpPeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHUS y4ueOHOro mpeamera «DPu3uka» AOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONIMXCs PYKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOSXKIEHUA, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIEecTBa,
pacHIMpeHne >KMU3HEHHOTO OMNBITa U OMbITa AEITEIHOCTH B IMPOIECCE Peah3alliid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1E€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKoOro BOCIMTAHMSA:

chOpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOTO OOIIEeCTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYSCKUX TYMAaHUCTHUECKUX H JIEMOKPATHYECCKHX
LICHHOCTEIH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpPEcaxX Ipa)KIaHCKOro OOILecTBa,
y4acTBOBaTh B CAMOYTPaBJIECHUH B 00pa30BaTeIbHON OpraHU3ally;

yMEHHE B3aUMOJCHCTBOBATh C COLHUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOM M BOJOHTEPCKON NESTENbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH POCCUHCKON TPaKTaHCKON MJICHTUYHOCTH, TAaTPHOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCHUUCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

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

CHOCOOHOCTh OLICHHWBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIE PEUICHHSI, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIJa B IOCTPOEHHE YCTOMYUBOTO OyAyIIero;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYAs 3CTETUKY HAy4HOrO0 TBOPYECTBA, MIPUCYILETO
¢buznyecKoil HayKe;

5) TpyA0BOIr0 BOCIMTAHUSA:

MHTEpeC K pa3iuyHbiM cdepam npodecCHOHANbHON AESITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp OymIyIIeH
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa3oBaHHIO B oOnactu (pu3MKu Ha
MPOTSKEHUH BCEU JKU3HU;

6) 3K0J10rMYEeCKOro BOCIMTAHMS :

c(OPMUPOBAHHOCTh 3KOJOTHYECKONH KyJIbTYpbl, OCO3HaHUE TIJI00AIBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIEM;



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

Ilo3naBaTe/bHBbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble JJoruyeckue aeiicTBUs:

CaMOCTOATENEHO (OPMYJIHUPOBATh MU aAKTyaJIM3WpPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIISITh LETU AeATeIbHOCTH, 33J1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NIECKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEIICHHUS POOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepPHAbHBIX
1 HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTH, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IEIISAM,
OIIEHUBATh PUCKH MOCJIEACTBUN IESITEIHLHOCTH;

KOOPJIMHHUPOBATH U BBINONHATH PA0OTy B YCIOBUAX PEAIBHOTO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMO/ICHCTBUSI,

pPa3BUBATh KPEaTHUBHOE MBIIIUICHHUE TIPH PEIICHUH KU3HECHHBIX TIPOOIIEM.

ba3oBble ucciaenoBaTeabCKue JeiiCTBHSL:

BIIQ/ICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHATUSAMHU W MeToAaMu (pu3mdeckoi
HayKU;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOW W MPOCKTHOHN JNEATEIHHOCTH B 00IacTH
(hU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TOUCKY METOJIOB PEIIECHUs 3a71a4
(bu3HYeCcKOro comepKaHusl, IPUMEHEHHUIO PAa3TUIHBIX METO/IOB ITO3HAHMSI;

BJIAQJIETh BUAAMM JAESATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHUS, €r0 HHTEPHpPETALNH,
nmpeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3IMUHBIX YYE€OHBIX CHUTYyallMsIX, B TOM YHCJE MpHU
CO3JIaHUU YUEOHBIX POEKTOB B 00JIaCTH (PUBUKH;

BBISIBIIATh MPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3aJaydy, BbIABUTAThH
TUNOTE3y €€ peIIeHUs, HAXOAWTh AapryMEHTHhI MJisi JI0OKa3aTelIbCcTBa CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aQHAJIM3UPOBATh TMOJIYYEHHBIE B XOJ€ PpEIICHUs 3aJayd pe3yJibTaThl, KPUTUYECKHU
OIICHUBATH WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/ladyll B OOpa30BaTENbHOW NEATEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (DU3BHKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUIECKYIO 00JIACTh KU3HEACATEIHLHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331291, JOMYCKAIONIUE aTbTePHATUBHBIC PEIIICHMUS.



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.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIE Y4eOHbIE 1efiCTBUS:

OCYILECTBIIATH OOILIIEHUE Ha YpOKaX (PU3UKU U BO BHEYPOUHOH 1A TEIBLHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTBHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pPEHHUS C MCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;

IMOHMUMATh U UCIIOJIB30BaTh NPCUMYIICCTBA KOMaHHHOfI n HHHHBHHyaHBHOﬁ pa6OTI>I;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEUCTBUI C Y4ETOM OOILIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UjeHa KOJUIEKTHBA;

NPUHUMATh IeJId COBMECTHOW JEATENbHOCTH, OpPraHW30BbIBATH M KOOPAMHUPOBATH
JeWcTBUS MO €€ JOCTIMKEHHUIO: COCTaBNIATh IUIAH JEMCTBUH, pacnpeAeisTb poJid € y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAJa M KaX/JIOT0 yYaCTHHKA KOMaH/bI B OOIIUIl pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC MPOCKTHI, OUCHUBATH HWACHU C IO3MIHMU HOBHU3HLI, OPUTMHAJIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE TIOBEJCHHUE B PA3JIUYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUECTBO ¥ BOOOpaXKEHHE, ObITh HMHULIMATUBHBIM.

PeryasiTuBHbIe yHUBEpCaAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanms:
CaMOCTOSITETTFHO OCYIIECTBIISTh TO3HABATEIBHYIO JEATEIHHOCTh B O0JIACTH (U3HUKH |
aACTPOHOMUH, BBISBIIATH MTPOOJIEMBI, CTABUTH U POPMYITUPOBATH COOCTBECHHBIC 3a]1a4H;
CaMOCTOATENIBHO COCTAaBJIATH IIJIAH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3a/]ad, IUIAH
BBITIOJIHCHHSI TIPAKTUYECKOM PabOThI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNN;
JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacimupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTESHUNH;
JieNaTh OCO3HAHHBIA BHIOOpP, apTyMEHTHUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
perieHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO JPYIWIMA B oOjactu  (pusukw,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBCHbD.
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 PE3YJIBTATbBI

K xonmy oOyuenust B 10 Kkiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHHA:

JI€MOHCTPUPOBATh Ha MpHUMEpax pojib U MECTO (PU3MKH B (POPMHUPOBAHUM COBPEMEHHOU
Hay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
NESATEILHOCTH JIIOJCH;

YUUTBIBaTh TPaHMLBl NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpIHaJbHas cHCTeMa OTCuéTa, aOCOJIOTHO TBEPJOE TENO, MICAIBHBIA a3, MOIETH
CTPOEHHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM JJIEKTPUUECKUHN 3apsij NPH pEILICHUN
¢bu3nveckrx 3a1ay;

pacrno3HaBath (pU3UYECKHE SBICHUS (TMPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIPHO-KHHETUYECKON TEOPUU CTPOCHMs BEIIECTBA M DJIEKTPOJAMHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBWJKEHHE 110 OKPYXXKHOCTH, HHEpIMs, B3auMmojeiictBue Tten, auddysus, OpoyHOBCKOe
JBMKEHHUE, CTPOEHHUE XHUJIKOCTeH M TBEPABIX Tell, U3MEHEHHe o0bEMa Tel NMpHU HarpeBaHUU
(oxJ1aXxAeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, IIaBJIEHUE, KPUCTAILIIN3aLus,
KHUIIEHUE, BIAKHOCTb BO3]yXa, MOBBIIICHUE AABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
COCyJlle, CBA3b MEXAYy IlapaMeTpaMH COCTOSHUS ra3a B M30IpPOLECcCax, JJIEKTpHU3auus Tel,
B3aUMOJICHICTBUE 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 TpyIIE C BBIMOJIHEHHUEM pA3IHUYHBIX COLMANBHBIX POJEH, MIaHUPOBaTh padoTy
TPYNIBL, pAIMOHAIBFHO paCIpeNeisTh OO0SM3aHHOCTH ¢ IUIAHHPOBATH JIEATEIHHOCTh B
HECTAaHJAPTHBIX CUTyalUsX, a€KBATHO OLICHMBATh BKJIAJ Ka)KIOrO U3 YYaCTHHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi pooIIEMBI.

II.COAEP) KAHUE OBYYEHUSA

10 KJIACC

Pasnea 1. ®@usnka u MeTOAbI HAYYHOI'O O3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonbl MO3HAHMS OKpyXKaromero mupa. Pousb
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TTO3HAHUS MPUPOBI. DKCIIEPUMEHT B (pHU3HKe.
MopenupoBanue GU3NYECKUX SBJICHHW M TiporieccoB. Hayunple rumores3sl. Ouznyeckue
3aKOHBI 1 TCOPHHU. FpaHI/IHBI IMPUMCHUMOCTHU q)HSI/ILIeCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBUS.

Pones u mecrto ¢usuku B (popMUpOBAaHMM COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B
MIPAKTUYECKOH 1eATEIbHOCTH JIIOJIECH.

Jlemoncmpayuu
AHasorosble ¥ IU(PPOBBIC U3MEPUTENBHBIC TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe ABMKEeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBMKeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpPEemHsIs CKOPOCTh, MTHOBEHHAasi CKOPOCTb) W YCKOPCHHE
MaTepualbHOM TOYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHat. CloKeHHe MepeMelleHud 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TPSIMOJIMHECHHOE IBMXKEHHE. [ paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEIICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoOoaHOE magieHne. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

KpuBonuneriHoe nBwxkeHue. JIBkeHHME MaTepuUaibHOM TOYKHM 1O OKPYKHOCTH C
MOCTOSIHHOW MO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. llepuon u
yacToTa oOpameHus. [{eHTpocTpeMuTeIbHOE YCKOpEHHE.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CHOUIOMETDP, JBUKEHHUE
CHapsJI0B, LICIHbIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanue NBMKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpoueHHOro MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO MaICHUS.

Hanpasnenue ckopocty npy IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIIEHUS ~ MEXAY  MOYTSIMH,  NPOMAECHHBIMH  TEJIOM 32
MOCJIE0BATENIbHBIE PaBHBIE NPOMEXKYTKA BPEMEHHU MPHU PABHOYCKOPEHHOM JIBMKEHHUU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHune nBUKEHUS MIApUKa B BI3KOW KUIKOCTH.



W3ydenue nBuKEeHUS Tela, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunnun otHocutenbHOCTH ["annnes. [lepbiit 3akoH HeroToHa. MIHepLManbHble CUCTEMBI
OoTCU€Ta.

Macca Ttema. Cuna. I[lpuHumn cynepno3uuuu cui. Bropoit 3akon HerooToHa mis
MaTepualIbHON TOUKHU. TpeTui 3akoH HbproTOHA 171 MaTteprabHbIX TOYEK.

3akoH BceMHUpHOTO TsAroteHus. Cuna tskectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl TpeHus (MOKos, CKOJbXKeHUs, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus mokos. KoagdunmenT tperns. Cuna cOnmpoTHBIICHUS
TP IBMXKCHUH TeJla B )KUJKOCTHU WM rase.

[ToctynaTtenbHoe U BpamiateiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuiibl. YcioBHsT paBHOBECHSA
TBEPAOIO TeNA.

TexHuueckue yCTpoiicTBA M NPAKTUYECKOE NPUMEHEHHE: NOJAIIUIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX Tell.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHiL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeQOpMaIluH.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

CpaBHeHME CUJT TPEHHSI TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPIOTro Tesa. Buapsl paBHOBECHS.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3yuenune nBrxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHUSI TBEPIOTO Tella, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MeEXAHUKeE

NMnynbsc MarepuanbHOM TOUKH (T€na), CUCTEMbl MaTEPUANIbHBIX TOUYEeK. IMIyIbC CUITbI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHECHMs UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pabota cumbl. MOITHOCTD CHITBI.

Kunernueckast sHepruss MaTepualbHOW TOYKH. Teopema 00 M3MEHEHMH KHHETHYECKOM
SHEPTHH.

[TorenuunansHast ueprus. [loTeHnnanbpHast S3HEPTUA yHIPYTo Ae)OpPMUPOBAHHON MPYKUHBIL.
[ToTteHuunanpHas 3HepTUs Tena BOJIM3U OBEPXHOCTH 3EMITH.

[ToTeHunanpHBIE M HEMOTCHIMANbHBIC CHIBl. CBs3b paOOThI HEMOTCHIUATHHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKre ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONEP, NMpYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.



PeakTuBHOE ABHKEHHE.

[lepexon nmoTeHUMANbHON YHEPTUH B KHHETUUYECKYIO U O0paTHO.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3ydyenne aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHAKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHHUYECKON SHEpruu Teja Ha
MIpUMepe PaCTSKEHHs] Pe3UHOBOTO KTy Ta.

Pasnea 3. MosekynsipHas ¢pu3nka ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X OINBITHOE 0OOCHOBAHUE.
bpoyHoBckoe nBmwkenue. [Auddys3msa. Xapaktep IBWKEHHS € B3aUMOACHCTBUS YaCTHIL
BeliecTBa. Mojenu CTpOEHMsI Ta30B, KHUAKOCTEH U TBEPIABIX Tel U OOBACHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl Mosekys. KonnuecTBo BermiecTsa.
[TocTostHHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ uamepenue. Illlkana remneparyp Llenscus.

Monenbs naeanbHOro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-KMHETUYECKOW TEOpUU
UAeaTbHOTO Ta3a. AOCONIOTHAas TemIeparypa Kak Mepa CpeJIHeHd KHHETHYECKOW HHEpPruu
TEIJIOBOTO JBWKEHMs vactull rasa. [llkama Ttemmeparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBHenue MeHnneneeBa—Knaneiipona. 3akon JlanbToHa. M3omporeccsl B H€albHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHHe U30MPOILIECCOB: U30TEpMa,
n30Xopa, n3odapa.

TexHnuueckue ycTpoicTBa U MPaKTUYECKOE MTPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaguu MoJeKyn
OPraHMYECKUX COCTUHEHUI.

OmnpITe 10 U (Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKEHHS.

Mognens onbiTa lllTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThl, WITIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS MI€aIbHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3[yXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHHH o0BnEma
KOMHATBI, 1aBJICHUS U TEMIIEpPAaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevl mepmoounamuxu

Tepmoaunamuueckass cucrema. BHYTpeHHsAs SHEpruss TEpMOAMHAMUYECKON CHUCTEMBI U
criocoOb! e€ u3meHeHus. KomuuectBo TemnoTsl U pabota. BHyTpeHHss SHEprusi 0IHOATOMHOTO
UJeaNbHOro raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3JIyYEeHUE. Y IeTIbHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEIIOTHI IPU TEIUIONEPEIaye.

[lonsstue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMoauHaMuku. llpumenenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. I'padudeckast uaTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHamMuku. HeobpaTuMOCTh IPO1IeCCOB B MPUPO/IE.



TernoBbie MamuHbL. [IpuHIMITE feiicTBUS TemoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeroBbIX MammHax. Koaddumment monesnoro aericTBus TerioBoit mamuHbl. L{ukn Kaprao u
ero Kod(UIMEHT MOJIE3HOTO JIEHCTBUSA. DKOJIOTHIECKHE TPOOIEMbI TETIOIHEPTETUKH.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: [BHUTaTellb BHYTPEHHEIO
CropaHusi, ObITOBON XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

V3MmeHeHne BHYTpEHHEH SHEpruu Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TIOJ JIEHICTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢dupa B JATyHHOU TpyOkKe MyTEM
TpeHus (BUICOIEMOHCTpaIus).

N3meHeHnne BHyTpeHHEN 3Hepruu (TeMreparypsl) Tea pu Terionepeaaye.

OmnpIT 10 agrabaTHOMY PACIIUPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, [BUTATENS] BHYTPEHHETO CrOPaHusl, pEaKTHUBHOT'O ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwjecmea. Pazoevle nepexoovt

[TapooOpazoBanne U KoHjaeHcanmsa. Vcmapenne wu  kuneHue. AOCOTIOTHAE U
OTHOCHUTENbHAs BIAXKHOCTh BO3/yXa. HachleHHbIl map. Y aenbHas Teriora napooOpa3oBaHUsl.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT JIaBJICHMUSL.

Tsépnoe Teno. Kpucramnmueckue u amopgHbie Tesa. AHU30TPONHUS CBONCTB KPUCTAJJIOB.
Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. [lmaBineHue m Kpuctaumsanus. Y aelbHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEMI0BOro OanaHca.

TexHnueckue yCTpOMCTBa M MPAKTHYECKOE NPHUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMM  IOJIyYEHUST COBPEMEHHBIX MAaTepUaioB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npyu NoHWKEHHOM JaBICHUH.

Crioco06bI U3MEpEHUS BIAKHOCTH.

Habmoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAIIMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTAIIJIOB.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuxa

DJIeKTpU3alusl Tela. OJEKTpUYeCKWid 3apsan. JBa BHIOa DIEKTPUYECKUX 3apsJiOB.
[IpoBOIHUKY, TUATEKTPUKH U MOTYTIPOBOJAHUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

BzaumoneiictBue 3apsimoB.  3akoH Kymona. TouewHblit  sieKTpuYecKuil — 3apsii.
Onexrpuueckoe noine. Hanpskx€HHOCTh anekTpuyeckoro mnois. llpuHuun cynepno3unuu
ANEKTPUUECKUX NojeH. JINHUKM Hanps>)KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PabGora cumnm oamekrpocrarmdeckoro Tmoiiss. [loTeHmman. Pa3HOCTh  TOTEHITMAIOB.
IIpOBOAHMKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. J(ManekTpuyeckass IpOHUIIaeMOCTb.

DnekTpo€MKocTh. KoHmeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOopa. DHEprus
3apsKEHHOT0 KOH/IEHCATopa.



TexHuuecKkue yCTpoWCTBAa M IPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsT 3alIUTa, 3a3€MJICHHE ODJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M MPUHIUI JEHUCTBUSA 3JIEKTPOMETPA.

B3aumonencTBue HadIEKTPU30BAHHBIX TEIN.

DNEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJ.

IIpOBOIHUKY B HJIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYECKas 3aluUTa.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOWAAM IUIACTHUH,
PacCTOSHUSA MEXYy HUMH U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCATOopa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwtii 3nekmpuyeckuit mok. Toku é paznuynvix cpeoax

DNEKTPUYECKUIN TOK. YCIIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO ToKa. McTouHMKHM TOKa.
Cuna toka. IlocTostHHBIHN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LIETH.

DNEeKTpUYECKOE COIIPOTHUBJIICHUE. VY nensHOE COIIPOTUBIICHUE BELICCTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEUHEHUE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCT 37EKTPUYECKOTO TOKA.

ONEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH OMa juid
IIOJIHOM (3aMKHYTOM) ayieKTpudeckoi 1enu. KopoTrkoe 3aMbIkaHue.

DNeKTpOHHAas IPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COIIPOTHBIIEHNS METAJNIOB
0T TemnepaTypsl. CBEpXIpOBOAUMOCTb.

DnexTpuyeckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass M MNpPUMECHas MPOBOJUMOCTb IOJYNPOBOJHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHuKOBbEIE TPHUOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpax M pacIulaBax »3JIEKTPOJIMTOB. OJIEKTPOJIUTHUYECKAsS
aucconuanys. JIEeKTPOIIN3.

DneKTpuYecKuid ToK B razax. CaMOCTOATENbHbBIN U HECAMOCTOSITEIbHBIN pa3psia. MomHus.
[Tma3ma.

TexHuueckue yCTpoWcTBa M IPAKTHYECKOE IIPUMEHEHHWE: aMIIepMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
IpUOOpBI, TEPMOMETP CONPOTUBIECHUS, BaKyyMHBIH IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN TNOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuibl TOKa ¥ HAIIPSDKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX TNPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMmeniaHHOE COETUHEHHNE TPOBOJHUKOB.

[IpsiMoe m3MepeHue dIeKTpOABHKYIIEH cuibl. KOpOTKOE 3aMbIKaHUE TalbBAHMYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMS.

3aBUCHMOCTB CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AIIEKTPOIUTOB.



HckpoBoii pa3psi 1 IPOBOUMOCTh BO3IyXa.

OMHOCTOPOHHSISI MPOBOUMOCTD THOJIA.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

W3ydeHne cMemaHHOTO COSAMHEHHS PE3UCTOPOB.

W3mepeHne  DIEKTPOABIKYIICH CHJIBI HCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COIIPOTHBIICHHUSI.

Habmnroenue aiexrpoimsa.

MexnpeamMeTrHble CBA3U

Nzyuenmne kypca ¢usuku 6a3zoBoro ypoBHS B 10 kiacce OCYyIIECTBISICTCS C y4ETOM
COJZIEpKATENBHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nowsimusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO IO3HAHUS:
SBIICHWE, HAYYHBIH (akT, THroTe3a, (u3WdecKkas BEIUYMHA, 3aKOH, Teopws, HaOIro/IeHHeE,
IKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJICIb, U3MEPEHUE.

Mamemamuxa: peuieHHE CUCTEMbl ypaBHCHHH, JMHEHHas QyHKIOWs, mapadoda,
runepOoia, ux rpauku U CBOMCTBA, TPUTOHOMETPHUECKUE (PYHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX IPOEKUUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: MexaHndeckoe JBIKEHHE B KUBOW mpupoze, Auddysus, ocMoc, TeTooOMeH
KHMBBIX OPTaHU3MOB (BH[BI TEILIONIEPEauH, TEIUIOBOC PABHOBECHE), SJICKTPUIECKUE SIBICHUS B
YKWBOW MPHUPOJIE.

Xumusi: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XXHJIKOCTEH W Ta30B, AJICKTPHUECKUEC
CBOWCTBA METAJIJIOB, SJICKTPOIUTHYECKAs TUCCOIUALINS, TaTbBAHUKA.

l'eoepaghus: BIaxXHOCTB BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKe JABIKEHHUN C MCIIOJIB30BAaHUEM MEXAHHU3MOB, YUET TPEHHS B
TEXHUKE, TOIIIUIHUKH, WCIOJIh30BAHUE 3aKOHA COXPAHEHHsS HMMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrHe), IBUTaTellb BHYTPEHHETO CrOpaHWs, IapoBas TypOWHa, OBITOBOM
XOJIOAMIIFHHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJTyYeHHsSI COBPEMEHHBIX MaTEpHAIIOB, B TOM YHUCIIE
HAaHOMATEePHAJIOB, W  HAHOTEXHOJIOTMH,  O3JCKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATpPEBATEIbHBIC MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKMpPOMAZHUMHAA UHOYKUUS

[ToctossHHble MarHuThHL. B3auMopeiicTBUe TOCTOSIHHBIX MAarHuTOB. MarHuTHOE TIOJIe.
BexTop maruuTHOM uHIyKIUH. [IpuHIMN Cyneprno3uiuy MarHuTHBIX ToJeil. JINHUM MarHuTHOM
uHaykuuu. KaptuHa amHui MarHUTHOM MHJTYKLUHU TOJIs1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa NWMHUNA MHAYKIMH MarHUTHOTO MOJIs
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OmnbiT Opcrena. BzanmopelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBieHHE. J[[BH>KeHWE 3apsHKEHHOM 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM mone. Pabota cumnsl JlopeHia.



SIBneHue HSIEKTPOMAarHUTHOM HWHIyKUMU. [lOTOK BekTOpa MAarHUTHONM WHAYKIIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIIMU. 3aKOH JIEKTPOMarHuTHOM MHAyKiuu Dapazest.

BuxpeBoe nsnexTpuueckoe moje. DNEKTPOJABIKYIIAsS CUila HHAYKIHH B IPOBOJHHUKE,
JBIOKYILEMCS TOCTYNATEIbHO B OJJTHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.

DHEpPrusi MAarHUTHOTO MOJI KaTyIIKA C TOKOM.

DIEKTPOMarHuTHOE IOJIeE.

TexHuueckue yCTpoWCTBa M NPAKTUYECKOE MNPUMEHEHHE: TIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUIATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHUL], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOIO MyYKa MarHUTHBIM MOJIEM.

JIuHUM MHOYKIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre N1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINATA.

SBneHuE 2NIEKTPOMAarHUTHOM UHIYKIIHH.

IIpaBuno JleHna.

3aBUCUMOCTD JIEKTPOABMIKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
IIOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuil sxcnepumenm, rabopamoprvie pabomol

N3yueHrne MarHuTHOTO NOJIsL KATYLIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sABiIeHUS 3IEKTPOMATHUTHON UHIYKIIHH.

Pazgen 5. Kosebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHblE KONEOAHUA

Konebarenbnas cucrema. CBoOOgHBIE MexaHMueckue KonebOanusi. [apmMoHuyeckue
konebanusi. Ilepuon, uacrora, amrmmuryga U (daza konebanuid. I[IpyKHHHBIM MasTHHK.
MareMaTHueCKUil MasTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanuil. IIpeBpaimieHue >Hepruu
[IPY TAPMOHHUYECKUX KOJIEOAHUSAX.

Koneb6arenbupiii kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUIACATHHOM
KoJIe0aTeIlbHOM KOHType. AHAJNOTHs MEXJIYy MEXaHWYeCKMMH W O3JEKTPOMarHUTHBIMU
konebanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUM B HACATHBHOM KOJIeOaTeITbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromMX KojeOaHUsAX. BBIHYXIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BriHyX/IeHHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennblil Tok. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUS.

Tpanchopmarop. IlpousBoacTBO, mepenadya W TOTPEOJICHHE SICKTPHUUSCKON SHEPTHUU.
DKOJIOTMYECKHE PpHUCKA TPpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa HCIoIb30BaHUS
AIEKTPOIHEPTUH B TIOBCEHEBHOM JKU3HU.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: DJIEKTPUYECKHN 3BOHOK,
TeHEePATOp MEPEMEHHOIO TOKA, JTUHUU JIEKTpoInepeaay.



Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeaIbHOM cUCTEMBI (IPYKUHHBIN WM MaTeMaTUYeCKUN
MasTHHK).

Hab6mronenue 3atyxaromnmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmoenue pesonanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcummiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa UM HampsDKEHUST OT BPEMEHM) st
ANEKTPOMATHUTHBIX KOJICOAHHIH.

Pe3onanc mpu mociaenoBaTeTbHOM COSAMHEHUH PE3UCTOpA, KATYIIKHM HWHAYKTUBHOCTH H
KOHJICHCATOpA.

Mopenp TMHUY JIIEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOAA MAJIBIX KOJIeOaHH rpy3a Ha HUTH OT JAJUHBI HUTH U
Macchl Tpy3a.

UccnenoBanne mnepeMeHHOro0 TOKa B LENH M3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHudecKkre BOJIHBI, yclIoBUs pacnipocTpanenus. [lepuon. CkopocTb pacnpocTpaHeHUs
u panuHa BodHbL. [lomepeunble W mpojofibHBIE BOJHBIL. VHTepdepeHuus © AUPPaKIU
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS H3JIyYEHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHTtauusa BekTopoB E, B, V B anekrpomarauTHON BosiHe. CBOMCTBa 3JE€KTPOMAarHUTHBIX
BOJIH: OTpa)XXeHHe, MpeloMIIeHUe, TMoisipu3anus, audpakaus, uHTepdepenius. CKOpoCTbh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHUEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIIMIIBI paIHOCBSA3M U TeNeBUACHUS. Pagronokarusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHnuecKkne ycTpoWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yAbTPa3ByKOBas JMAarHOCTHMKA B TEXHUKE U MEIUIMHE, pajnap, paJuoONpUEMHUK, TEJIEBU30D,
anTenHa, Tenedon, CBY-neup.

Jlemoncmpayuu

OO0pazoBaHue M pacIpOCTpaHEHUE TIOMIEPEUHBIX U MPOIOIBHBIX BOJH.

KoneObmromieecs Teno kak UICTOUHUK 3BYKa.

HabGmronenue otpaxeHus: v MpeIOMIICHUST MEXaHUIECKUX BOJIH.

Habmonenue narepdepeHnnu u Aupakiiny MEXaHHIeCKUX BOJH.

3BYKOBO# pe30HAHC.

HaGnronenue cBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUTUTYAOH M 4YacTOTOU
KoseOaHuil.

UccnenoBanne  CBOWCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaXKEHHE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. [IpsmonnHeiiHOE pacpoCcTpaHEHHE CBETA B OJTHOPOIHOM Cpejie.
Jlyd cBera. ToUeYHBI UCTOYHUK CBETA.



OtpaxeHne cBeTa. 3aKOHBI OTpakKeHHUs cBeTa. [locTpoeHHe H300paKEHH B IUIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI TMpEIOMIICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHusa. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa MOJHOTO BHYTPEHHETO
OTpaXEHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. L[BerT.

Cobuparone u pacceuBarolue IWH3BL. ToHkass nauH3a. DOKYCHOE pACCTOSIHHE U
OITHYECKasi cujia TOHKOM JuH3bI. [locTpoeHne n300pakeHui B COOUPAIOIINX U PacCEUBAIOIINX
nrH3ax. @opMyJiia TOHKOW JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonroBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE UCTOYHHWKHU. Y CIIOBUS
HaOJI0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTep()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuust cBera. [udpakiuonHas pemérka. YclioBue HaOMIOACHUS TIaBHBIX
MaKCHMYMOB TIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

Texnuueckue ycTpoHCTBA W TPaKTUUECKOE NPUMEHEHHe: OYKH, Jymna, Qoroammapar,
MPOSKIIMOHHBINA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS ONTHKA, JAH(PpaKIHmOHHAS
pemETKA, TOISIPOUL.

Jlemoncmpayuu

[IpssMonuHEITHOE pacTpOCTpaHEHUE, OTPaKEHHWE M TMpenoMiieHHe cBeTa. OnTuyeckue
pUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKona.

HaGmronenue natepdepeHnmm crera.

Habmronenue nudpakuuu cera.

Hab6mronenue aucnepcun cBeta.

[Tonydenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomydenue cekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3mepenne nokazaresst IpeoMICHHS CTEKJIa.

UccnenoBanue CBONCTB N300paKEHU B JIMH3AX.

HabGmronenue aucnepcun cera.

Paznen 6. OcHOBBI cienaJIbHON TEOPHH OTHOCUTEIBLHOCTH
['paHuibl IPUMEHMMOCTH KJIACCUYECKOW MeXaHukH. llocTynaTel crnenuanbHON TEOpHUH
OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJII CKOPOCTM CBETa B BaKyyme, IPHUHIMUI
OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHH U COKpAIEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKONU YaCTHIIBI.
CBsi3b MaccChl € PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPTHUS MOKOSI.

Paszpnen 7. KpanToBas puszuka
Tema 1. Dnemernmol K6AHMOBOU ONMUKU



®otonbl. Popmyna [Tnanka cBsi3u SHEPrUU POTOHA C €ro0 YaCTOTOW. DHEPTUsl U UMITYJIbC
dotoHa.

Otkpeitne u wuccienoBanue (orodpdexkra. Ombitet A. I. CromeroBa. 3aKOHBI
dbotordekra. Ypasuenue DitHmreiina 1 hotodrdpdexra. «KpacHas rpanuia» horodddekra.

JlaBrenne cBera. OmbiTel [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NpaKTHYECKOEe NpUMEeHeHHe: (OoTodaeMeHT, (OTOAATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

Jlemoncmpayuu

®oTo3ekT Ha YCTAaHOBKE ¢ TUHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETro ¢orodddekra.

CeTonuon.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pedepdopaa mo paccesnuro o -yactuil. [lnmaneraphas
mojenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHnne GOTOHOB IpU MEpexoje aToMa ¢
OJIHOTO YpOBHSI SHEpruu Ha Jpyrod. Buabl cnextpoB. CHekTp ypoBHEH SHEpruM aroma
BOZIOpPOAA.

BounHoBbIe cBoiicTBa yacTull. BonHel ae bpoinsa. KopyCKyIsspHO-BOJHOBOW JTyanu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3TyUYEHNUE.

TexHuueckne yCTpOMCTBA MW NPAKTUYECKOE NPUMEHEHHE: CHEKTpPaJbHBIM aHAIN3
(cTieKTpOoCKoI), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopra.

Onpenenenne AIMHBI BOJIHBI JIa3epa.

Habutoienue TnHeRvaThIX ClIEKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HalGmronenue nmuHeyaToro crekrpa.

Tema 3. Amomnoe s20po

OKCHEpPUMEHThI,  JOKAa3bIBAIOIIME  CIOXHOCTb  CTPOCHHMS  sjpa. OTtkpbITHE
panuoaktuBHocTH. OmBITH Pesepdopna mo onpeneneHuio cocTaBa paaioakTUBHOTO U3TYUYECHHUS.
CoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OtkpbiTHe mpoTOHAa W HeWTpoHa. Hyxinonnas mognens snapa ['eitzenOepra—lBaneHko.
3apsin anapa. MaccoBoe uucio siapa. M3otorsl.

Anbda-pacnag. DIEKTpOHHBIM M MO3WTPOHHBIN Oera-pacman. ['amMmma-usnydeHue. 3aKoH
PaZoaKTUBHOTO pacmaja.

DHeprus CBSA3HM HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macch sapa.

Anepublie peakuuu. JleneHue U CUHTE3 sEp.

Snepusiii  peakrop. TepmosinepHblii cunTe3. IlpoOneMbl M TEPCHEKTHBBI  SACPHOM
JHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTrEeTHKU.

OnemeHTapHble YacTulbl. OTKpPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS ¥ PETUCTPALMK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTabHBIE B3aUMOIeUCTBH. ENMHCTBO (pr3ndeckoi KapTUHBI MUPA.

TexHuyeckue ycTpoWCTBa M MPAaKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHna,
SJIEPHBIN peakTop, aTOMHass boMOa.



Jlemoncmpayuu

Cu€TunK HOHM3UPYIONTUX YACTHII.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMUHM M ACTPOPHU3UKHU

Otanbl  pa3BUTHA  acTpoHoMuu. [IpukiagHOe W MHPOBO33pEHYECKOE 3HAYCHHE
aCTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Besaust, apKue 3BE3/bI, IIAHETHI, X BUAUMOE JBHKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIE XapaKTepUCTUKU. JluarpamMma «CHEKTpaJbHbI KJIacc — CBETHUMOCTb». 3BE3JBI
IJIaBHOM TOCJIEIOBATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETHMOCTb» JMJis 3BE3/ TJIABHOM
MOCJIEA0BaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE31. CoOBpeMEHHBIE MPEACTABICHUS O
MIPOMCXOXKAECHUH U 3BoJoLK CoNHIA U 3BE3/1. DTambl )KU3HU 3BE3]L.

Muneunsiit [1yTs — Hama [ManakTtuka. [lonoxenue u aeuxenue Connna B [Nanaktuke. Tumnsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PasOeranme ramaktuk. Teopust
Bonpuioro B3peiBa. PenukroBoe u3inydeHue.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroneHuss HeBOOPYKEHHBIM I71a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX HMPUIIOKEHUH
IUIsL ONpeieNICHUs TOJI0KEeHUsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nostymapus 1 sipkue 3BE31pl.

Hab6mronenus B reneckon Jlynsl, miianer, Maeunoro [TyTu.

O0o0maroniee noBTOpeHUE

Pons ¢u3ukum u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBLHON |
ATHUYECKON cdepax JesATeJbHOCTH 4YeJOBeKa, pPOJlb W MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTMHE MHUpa, poib (u3nyeckod Teopuu B (OPMHPOBAHUU
npeacTaBiIeHuit 0 GU3NYeCKON KapTHHE MUpa, MECTO (PU3NUECKOM KapTHHBI MUpa B OOLIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeamerHblie CBA3U

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kiacce OCYyIIECTBISIETCS C y4ETOM
COJZIepKATENBHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTHUKH, OWOJOTHH, XHMUH,
reorpaduy U TEXHOJIOTHH.

Meosicnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO TO3HAHHUS:
SBJICHHE, HAay4HbIM (QakT, rumores3a, (uzndeckas BeIUYMHA, 3aKOH, Teopus, HaOIIoleHHe,
HKCIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETpPHUYECKHE (PYHKIUH: CHHYC,
KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX
MIPOEKIIMM Ha OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTAPHBIX ()YHKIIHH,
NIPU3HAKK TTOJ00US TPEYTOJIbHUKOB, OTpeIeTICHNE TUTOIIAIN TUIOCKUX (GUTyp U 00BEMa Tell.

Buonozus: »nexTpudeckue sIBICHUS B JKUBOW INpHUpoOnE, KosebaTelbHble ABMKEHHS B
KUBOM TMpUpPOJE, ONTUYECKHE SBJICHHUS B XUBOW MpUpOJE, AEUCTBUE pajvallid Ha JKUBBIC
OpPTraHU3MBI.



Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MbI 00pa30BaHUs KPUCTAJUIMIECKON PEHIETKH, CTIEKTPAIbHBIN aHaJIH3.

leoepaghus: marHUTHBIE TIOJIOCA 3€MIIH, 3aJIe)KM MAarHUTHBIX pyll, GOTOChEMKa 3eMHOM
MIOBEPXHOCTH, MIPEJICKA3aHUE 3EMJICTPSICEHUN.

Texnonoeus: JTMHUM DJIEKTpoIepead, FeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTaTElb,
MHIYKIMOHHAsl Tedyb, pajxap, pajuoNpHEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIMOHHBIN anmapar, BOJOKOHHas ONTHKA, COJIHEYHas Oatapes.






III. TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
MPOTrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoTbl
pecypchl
Paznen 1. DU3UKA U METO/Abl HAYYHOI'O TIO3HAHUS
bubmuoreka [JOK
1.1 ®du3nka U METOIbI HAYYHOTO MTO3HAHUS 4 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 4
Pasznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 10 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 JnHamuka 12 https://m.edsoo.ru/7t41bf7
2
bu6mmoreka [{IOK
23 3aKOHbBI COXPAHEHUS B MEXAHUKE 12 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 34

Paznes 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJNHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUH

12

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7




2

bu6mmoreka [{IOK

3.2 OCHOBBI TEPMOAMHAMUKH 13 https://m.edsoo.ru/7f41bf7
2
ArperaTHble COCTOSTHHSI BEIIECTBA bubmmoreia LIOK
3.3 P B ' 8 https://m.edsoo.ru/7f41bf7
da3oBbIe NIEPEXObI 5
Uroro no pazneny 33
Pa3nea 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 DneKTpocTaTHKa 13 https://m.edsoo.ru/7f41bf7
2
ITocro i 2JICKTpUYECKUi TOK. TOKHU B Brbmmorexa LIOK
TOSIHHBIN .
42 HERTP 16 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX Cpelax 5
Hroro no pazgeny 29
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uugpoBbIe
Ne i/m P Konrpoasubl | IlpakTuyeckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
e padoThbI padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
MarauTtHoe 1mosie. DJIeKTPOMarHuTHAS buomiorexa HOK
1.1 ' P 17 1 3 https://m.edso0.ru/7f41¢97
UHIYKLUS .
Hroro no pazgeny 17
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHU4ecKre U JEKTPOMArHUTHBIC bubmmoreka HOK
2.1 P 11 1 https://m.edsoo.ru/7f41c97
KoJIeOaHus
c
MexaHU4ecKue U JEKTPOMarHUTHBIE bubmmoreia OK
2.2 P 7 1 https://m.edsoo.ru/7f41c97
BOJIHBI
C
but6mmoreka [{OK
2.3 Ontuka 12 3 https://m.edsoo.ru/7f41c97
c
Hroro no pasneny 30

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CHIELIMATILHON TEOPUU
OTHOCHTEJIEHOCTH

10

bu6nuoreka [JOK
https://m.edsoo.ru/7{f41c97
c




Hroro no pazgeny

10

Pa3znea 4. KBAHTOBAS ®PU3UKA

but6mmoreka [JOK

4.1 DNeMEeHThl KBAHTOBOW ONTHKHU 8 https://m.edsoo.ru/7f41¢97
c
but6mmoreka [{OK

4.2 CrpoeHnue atoma 6 https://m.edsoo.ru/7f41c97
C
bubmmoreka [{OK

4.3 ATOMHOE S/1pO 7 https://m.edsoo.ru/7f41c97
C

Hroro no pasneny 21

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

bu6nuoreka [JOK
5.1 DNeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 13 https://m.edsoo.ru/7f41c97
(¢
Hroro no pazgeny 13
Paznen 6. OBOBLIAIOLIEE IOBTOPEHHUE
but6mmoreka [JOK
6.1 Ob6o06maroriee MOBTOpEHUE 8 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 8
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102










YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

YMK (Msxumes I'.5., Byxosues b.b., Corckuit H.H./ ITox pen. [TappentseBoit H.A. 10 k1.,
Mskumes I'.4., Byxosues b.b., Hapyrun B. H./ [Tox pen. ITapdentseBoit H.A. 11 xi1.)

METOAUYECKHUE MATEPUAJIBI 1JIsA YYUTEJIA

YMK (Msikumes I'.41., ByxosueB b.b., Corckuit H.H./ [lox pen. ITapdentseBoit H.A. 10 k.,
Msxumes I'.4., byxosues b.b., Hapyruu B. H./ [Tox pen. [lappentseBoit H.A. 11 i1.)



