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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax —Poccwuiickoii  Denepamu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMyd. B Hell ompenessroTcs
OCHOBHBIE IEJIM M3y4eHUs (U3UKM Ha YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3MKU Ha 0a30BOM YpOBHE, B TOM UYHCIIC

IIpeIMETHBIE PE3YJIbTAThI IO r0J1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHMH 00 OKpPY)KaloLIeM MHpE.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJIECHUH, N3y4aeMbIX
XumHel, ouonorue, ¢usmueckoil reorpadueir u acrponomueil. Mcnonp3oBaHue M aKkTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3ydueHune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY kypca (hu3uKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MMOJIOKEH PsI UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca pU3NKH 00beJUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHIuana GU3NIECKOl HayKHU, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX M TEXHOJOTUYECKUX NPUII0KEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXe 00CyXIeHUs MpoOJIeM PallMOHAIBHOTO IPUPOIONOIb30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType HOCTPOCHMS
¢u3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexXIe BCEro 3a cuér
OpraHu3aluK SKCIEPUMEHTAILHON JesTebHOCTH o0ydarommxcs. i 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX PadorT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJACHHE OOYYaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3am1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUA W TIPOIECCOB B
OKpY’KaloIlel XKu3HH, TpeOyromme BbIOOpa (u3Mueckod MOAENW HJisi CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0uiero oOpa3oBaHMsl JTOJKEH M3y4aThCsl B YCJIOBHSX MPEIMETHOr0 KaOuHeTa (DU3MKU WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHUX TPAKTUYECKUX pPadOT H  JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C MPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEIOBAHUS M3y4aeMbIX SIBICHHI M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOro OOOPYIOBaHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4YEHUs GPUUKU B 00ILIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHME HHTEpPeEca M CTPEMJIEHUS OOYYaIOLIMXCAd K HAydYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE MPEJICTABICHUM O HAyyHOM METOAE TMO3HaHUs M (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOIINM SIBJICHUSM;



¢dbopMupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SBICHUS C HCIIOJIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O PO (UMKH ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

puoOpETEHNE CUCTEMBbl 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
(GU3MYECKUX SBJICHUW B TPUPOJE W I TPHUHATHS TNPAKTHYCCKUX PEIICHUN B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Jad C SBHO 3aJlaHHOW (DHU3MYECKOU
MOJICNIbIO, 3a/lay, TMOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUE (PU3UYECKMX OCHOB M MPUHILHUIIOB JEHCTBHS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CpPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUTAHUPOBAHMS M MPOBEACHHUS (PU3HMUCCKHUX
DKCIIEPUMEHTOB, aHallu3a W  WHTEepIpeTanud  WHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCJIOBHM JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIESTEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JIElaeT BHIOOp MpOBEACHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(0a30BbIf  ypOoBEHB) JIOJDKHO  OOECHEYUTh  JOCTHUKEHHE  CIEIYIOIIMX JIMYHOCTHBIX,
METaNpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMH, TO3UTHBHBIX BHYTPEHHHUX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MIMK  OOYYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IPUHATHE TPAAULMOHHBIX OOLIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIFHOCTh B MHTEPECAX TPaKAAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aluy;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH M BOJIOHTEPCKOH JIEATEIIHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUsS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOTO OyyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pPA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU;

6) IKOJIOrNYeCKOr0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;

pacllUpeHHe OIbITa JEATEIbHOCTU HSKOJIOIMUYECKON HAIpaBI€HHOCTHM Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce W3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DHU3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKH MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAIbHOTO, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HABBIKAMH YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHMS, €ro WHTEPIPETaIlNH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3JIMYHBIX Yy4YEOHBIX CHTYyallUsX, B TOM 4YHCJE TMpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UpPOBaTh 3ajady, BBIABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyMEHTHI ISl JO0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 33/J1a4d B O0Opa30BaTEIBHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIH OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHA M3 MCTOUYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYHIECTBISATh IOHWCK, aHaJIM3, CHUCTEMATH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUWKATUBHBIX W OPraHU3allMOHHBIX 3aJJaq C COGJIIOI[GHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPKAHHMS B pasIudHbIX (opmarax ¢ yd4éroMm
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYAIUil U CMATYaTh KOH(MIUKTHL

pPa3BEPHYTO W JIOTMYHO M3J1aratb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIUX HWHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JAEHCTBUH, pPaCIpelesiaTh POJIU C YyU4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YYaCTHHKA KOMaHbl B OOIIUH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh IMO3UTUBHOE CTPATETMUECKOE IMOBEACHUE B PA3IUYHBIX CHUTYalHUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO NESATENLHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUThH U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATb IPUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JIacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B nmpomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTHh MMOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenust B 10 kjacce npeaMeTHblE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIH AIEKTPUUECKUN 3apsi] NPHU pELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUSl BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE TMaJeHUE Ted,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHICHCALIUs, TIJIaBJICHUE, KPUCTAJUIM3aIUs,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS Tra3a MpHU €ro HAarpeBaHUHU B 3aKPBITOM
cocyzie, CBA3b MEXIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJB3Ys (M3MUECKHE BEIWYMHBI: KOOpJIWHATA,
IyTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IMpHU
ONKMCAHUW TPABUWIBHO TPAKTOBaThb (DU3MUECKUH CMBICI HCHOJb3YEMbIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyYCHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznueckue BEIMYMHBL: JaBIIEHHWE Tas3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasza, KO3(pQHUIHMEHT MOJE3HOrO NEHCTBUS TEILUIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JNaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEJIMYUHBL AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNb3yeMbIX BEIWYHH, WX OOO3HAUYEHUS U EIUHHUIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HbioTOHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TETUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUUYECKUX YCTPOKCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TIPSIMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (HOPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHUS, TPOBOAMUTD OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BHIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH pPE3YIbTATHI
MOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKHUX BEJWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPU TPOBEACHHHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEIbCKOM ¥ TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI ¥ TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeIb, BBIACIATH (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s €€ pelieHus,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,
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peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATH JIOTMUYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PM3HUECKHUE SIBIICHUS;
UCTONB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlM U MPEICTaBICHUS y4yeOHOH u
HAYYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HH(POPMALIHUIO;
MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHUI;
UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;
paboTaTh B TpYIE C BHINOJHEHHEM DPA3IMYHBIX COIMAIBHBIX pOJICH, MIAHUPOBATH pabOTy
IPYONbl, PAlUOHANBHO pPACIPEAeNsATh OO0S3aHHOCTH U IUJIAHUPOBATh JIEATENBHOCTh B
HECTaHJIapPTHBIX CUTYalUsAX, aJIEKBAaTHO OIIEHMBATh BKJIAJ Ka)/J0r0 U3 YYaCTHMKOB IpPYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®dusnka — Hayka o mpupojne. Hayuneie MeToabl MO3HAHUS OKpyXkaroimero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOLIECCE TTO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pu3ndeckux sBJIeHUN U mpoieccoB. Hayunbele runoressl. Ousznueckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Llemoncmpayuu
AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEHHE. OTHOCHTENBHOCTH MEXaHWYECKOro naBuxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpenHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalbHOM TOUKH, UX MPOEKIIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEelIeHU 1
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO TaICHUS.

KpuBonunerinoe nBuxeHue. JIBr>keHME MATEpUATIBHOM TOYKHM TI0 OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKopocTh. llepumom u
gacTtoTa oopanieHus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHuueckue YCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: CHUIOMETp, JABH)KCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MTEpEIaUH.
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Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALINS KUHEMATHUYECKUX XapaKTEPUCTUK JIBHXKCHHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue npuxenus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Hampasnenne ckopocTH npu ABM>KEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  IPOWIEHHBIMH  TEJIOM 32
MOCJIE/IOBATEIbHbIE paBHbICE MPOMEXKYTKM BpPEMEHH IPU PABHOYCKOPEHHOM JBHXKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tea, OpPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHuun otHocurenbHOCTH ['anuites. 1lepsbiit 3akoH HeroTona. MHepLmanbHble cUCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunpl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIbXEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT cHIbl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpONCTBA W NPAKTUUYECKOE NPUMEHEHHUE: MOAIIUIHUKU, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBeHue nHepLUHH.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIium.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U MTaICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne aBMKeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIMX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TeJIa, UMEIOILETO OCh BPALCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE
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Hmnynbe MatepranbHON TOUKH (Teaa), CUCTEMbl MaTepUaIbHbIX TOYEK. MIMITysIbC CHIIBI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIHOCTB CHJIBL.

Kunernueckast sHeprus marepuanbHON TOUkU. Teopema 00 HM3MEHEHMM KMHETHYECKOH
JHEPrUu.

[TorennmanbHas sHeprus. IloTeHnManbHas SHEPTUS YIPYTO 1e(OPMUPOBAHHOMN MPYKUHBI.
[TorennmanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HeMOTEHLHMANbHbIE CHIbL. CBA3b pabOThl HENOTEHLMAIbHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPHUMEHEHME: BOAOMET, KOIEp, IPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOJIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHHMYECKOH »Hepruu Tejla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJsekyasipHast puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKONH TEOPUH U X OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nBmwxkenue. Quddys3us. Xapaktep IBIKEHHS € B3aUMOJCHCTBUS YaCTHIL
BeniecTBa. Mojenu CTpOEHHMSI Ta30B, XKUAKOCTEH W TBEPABIX Te€d M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Monekyn. KonanmdecTBo BemiecTsa.
[TocTostnHas ABorapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
uaeanpHOr0 ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeaHell KUHETHYeCKON SHepruu
TEIJIOBOTO JIBMKeHMs vactull rasza. lllkana temneparyp KenbsBunHa. ['a3oBble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lansroHa. M3omporeccsl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHue U30MPOIIECCOB: U30TEPMA,
u30x0pa, n3obdapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPTraHUYECKUX COEIMHEHUI.

OmnbiTh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogpens onbiTa lllTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Mogenb, WITIOCTpUPYIOILas MPUPOTY 1aBJIICHUS ra3a Ha CTEHKU COCY/a.

OnBIThL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLECCHI.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEPEHUU 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpPAaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHaMuueckass cucTteMa. BHYTpEHHsISI 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl €€ uzmeHeHus. KonndyectBo TemioTsl U padbora. BHYTpeHHsAS 3HEprus 0lHOATOMHOTO
UJCAIBHOrO raza. Buael Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. KolnyecTBo TEIUIOTHI IPU TEIUIoNepe1aye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHnenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTUMOCTh POLEccoB B PUPOJIE.

Tennobie MamuHbl. [IpuHIUnb! 1efcTBUS TEIIOBBIX MaliuH. [IpeobpazoBanus sHEprun B
TeroBbIX MamuHax. Koadduument nonesnoro aeiictust teruioBoid Mammubl. Lukin KapHo n
ero Ko3((HUIMEHT MOJIE3HOTO NEHCTBHS. JKOIOTUIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckue yCTpoiCTBA M IPAKTUYECKOE IMPHUMEHEHHWE: [BUTAaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Tejla MpU COBEPLICHUH pPAaOOTHI: BbUIET NPOOKH M3
OYyTBUIKM IOJI JEHCTBHEM C)KaTOr'0 BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALsA).

W3MmeHeHne BHYTpEHHEH aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCcIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeM0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u KouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb BO3ayXxa. HackleHHbI nap. YaenpHas TemioTa napooopa3oBaHuUs.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. [lnaBneHue u kpucramnusanus. Y aelpHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoHCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIODUMETP, TEXHOJOTUU  IIOJIYYEHHS COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMATEpHaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHMKEHHOM JIaBJICHHH.

CriocoObI U3MEpEeHHsT BIaKHOCTH.

HaOnroneHnue HarpeBaHusl Y IUIaBIEHUS KPUCTANIMUECKOrO BEIIECTBA.

JleMOHCTpanus KpUCTalIoOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.
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Pa3znea 4. duekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Tel. OJNEKTpUYecKuM 3apsan. JlBa Bua 2JIEKTPUYECKUX 3apsoB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueyHbll  sieKTpuUYecKHil — 3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nexkTpuueckoro mnosid. [lpuHmun cyneprnozunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. J{M3ieKTpuuecKasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIpPHOOPOB, KOHAECHCATOp, KOMUPOBAJIBHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

B3auMozeiicTBue Ha3IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATHYECKOM HOJIE.

DIIeKTpOCTaTUYECKas 3allIMTa.

JM3NeKTpUKY B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUJIACTHH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cuiia Toka. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora anexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) 2JIEKTpUIecKoil nenu. KopoTkoe 3amMpIikaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CaoticTBa p—N-niepexona. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DNEKTPUUECKUII TOK B PAcTBOpax M paciulaBax »3JEKTPOJMUTOB. DJIEKTPOJIUTHYECKAs
JIUccoanus. JIEKTPOIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENIbHBIN pa3psia. MoiHus.
[1na3ma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
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npubOpsl, TEPMOMETP CONPOTUBICHUSA, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBINM TMOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Ipsamoe u3MepeHue >IeKTPOABMXKYLIEH cuibl. KopoTkoe 3aMblkaHHE TajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U IPOBOJIUMOCTb BO3IyXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenue HIeKTPOABWXKYILIEH CHJIBI HCTOYHHKA TOKA UM €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmronenue anexrpomnusa.

Me:xknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocymiecTBIseTcs € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runep06ona, ux rpaduku 1 CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKLNU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKLINUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBUKEHHE B )KMBOU IMpupone, 1ud¢ys3us, ocMoC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEpEIadyH, TEIIIOBOE PaBHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JIEKTpUUYECKHE
CBOICTBa METaJJIOB, JIEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TMOJIIMITHUKH, HCIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMATEpHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3alluTa,  3a3€MJICHUE
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TMPUHTEp, DJIEKTPOHArpeBaTelIbHbIE IPUOOPBI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl
Paznen 1. PUZUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®dusrKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bubmorexa LIOK
' > CTOAR! HAYHHOTO HO3 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
AHeMatia > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aumamika ! 2 https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 6 1 hgp::jll(;;éeljjasg)f).ru 175 41bf72
HWroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBEL TepMOZMHAMHIH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUSI BEIIECTBA. bu6mmoreka [IOK
3.3 5
da3oBbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
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Htoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA 22
bubmuorexa [JOK
41 MEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTossHHBIN 25IEKTpUYECKUH TOK. TOKH B bubnuotexa [JOK
4.2 12
Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

VMK: ®usuka, 10kmace T.d.Msxkumes, b.5.Byxosues, H.H.Cotckuii—M.: IIpocsemenue 2022r

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

JKCNepUMEHT B 00yuYeHUuM (pu3nKe B LIKOJIE

Amnrepep O. Texnuka ¢usndeckoro sxcrnepumertra M. 1962

OnbIThl B IomatiHel tabopatopuu. bubnuoreuka "Ksaut" Boim 4.

lanenepmreiin JI.A., XotesnukoB [1LI1. Jlabopatopus roHOTO przmka. 1961

Maiiep B.B. IIpocTsie onbIThI ¢ yabTpa3Bykom. 1978

Maiiep B.B., Maiiep P.B. DiekTpriectBo: yueOHbIE YKCIIEPUMEHTAIILHBIE
nokaszarenbcrsa. M. 2006

lyroB B.W. u 1p. DxcnepuMeHT B ¢pusuke. Pu3nyecKuil IpakTUKYM.

Bbypos B.A. u nip. JleMOHCTpallMOHHBIE OMBITHI 110 (PpU3HKE. 6-7 KI1acchl

Bypos B.A. u np. @poHTANbHEIC YKCIEPUMEHTATbHBIC 3a/IaHusI 110 Qu3HKe. 6-7 KIacchl
@dpoHTaNbHbIe 1a00paTOPHBIC 3aHATHUS 110 GU3UKE B cpeaHei mkoiue. bypos B.A. u

ap. ox pen. A.A. ITokposckoro M. 1974

I'opes JI.A. 3aHMMAaTeNIbHBIE OMBITHI 110 (PU3HKE

Kostynosuy M.I". Jlomamiaumii sSkciepuMeHT 1o ¢usuke. 7-11 kmaccer

b. /lonar ®usuka B urpax

JIeMOHCTpallMOHHBIN SKCIEPUMEHT 10 (pM3MKe B cTapimux kiaccax. Yacte 1. Yacts 2
XopomasuH C.A. JIeMOHCTPAaIIMOHHBIN SKCIIEPUMEHT 110 pusnke. OnTuka. ATOMHas
¢bu3nka (cChblUIKA Ha AIEKTPOHHYIO KHUTY)

Enbiio A.B. ®dponTaneHbie 1abopaTopHblie padboTh! 1o ¢usuke. 11 kimacce

CrenanoB C.B., CmupnoB C.A. JIabopaTopHblii mpakTukyMm 1o ¢usuxe. M. 2010
Puznueckuil SKcriepuMeHT B mkose. M. 1975

[[Taxmaes H. M., H. U. I1aBnos, B. 1. Teimyk. ®usznuecknii 3KCIEPUMEHT B CPEIHEN
uikosie: KoneGanus u Boanbl. KBantosas dusuka / H. M. [llaxmaeB,—M.: IIpocBemienue,
1991.

KosrynoBuu M. I'. - Jlomaminuii sxcriepument o ¢usuke. 7-11 knaccsl (bubnuorexa
yuutens ¢usuku) - 2007

Metoauka o0ydyenusi puznke

lNopstukun E.H. Metonuka oOydenus ¢pusnke
Towm 1. OGmue Bonpocsl MeToauku. M. 1948
Towm 2. MeTonuka 1 TeXHHUKA dKcriepuMenTa. M. 1948
Towm 3. OcHOBHBIE TN YIPOLIEHHBIX U CAMOJIEIBbHBIX IPHOOpoB. M. 1953
Towm 4. Pucynku u yeptexku. M. 1955
Bpasepman D.M. Beuepa no dusuke B cpeaneit mkone. M. IIpocsemenne, 1969
Koran Bb.1O. PazmepnocTs dusnyeckoit Bennyunbl. M. 1968
Jlanuna M.51. 100 urp no ¢usuxe. M. 1995
Jlanuna W.51. BueknaccHas pabora no gusuke. M. 1977
JlepmantoB B.B. Meronuka dusuku. M. 1935
Mynranosckuii B.B. ®usnueckne B3anMONEHCTBHS U KapTHHA MUPA B IIKOJIBHOM Kypce

dusuku. M. 1977

Meroanueckuii cupaBoOYHUK vuntess duznku. M. 2003
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9.

10.
11.
12.

13.

Hecrannaptasie ypoku dusuku. Coct. C.B. bopoposa. Boarorpazn, 2000

Opexos B.II., YcoBa A.B. Meronuka npenoaaBanus gusuku. M. 1980

OpexoB B.II. - Konebanus u BOIHBI B Kypce GU3MKH CPEAHEH KOkl - 1977
CepreeB A.B. HabGnronenus yyamumxcs npu u3y4eHuu GU3UKHA Ha IEPBOU CTYIICHU
oOyuenus. K. 1987

IIatanos B.®. ®usuka Ha Bcro »ku3nb. M.-Cro, 2003

MeToauka oﬁyqe}mﬂ PCUICHUIO 3a1aY

Kamenkwii C.E., Opexop B.I1. MeTonuka penieHus 3a1a4 1o GU3KMKe B CpeIHEH mikoje. M.
1971

Cemke A.U. - HecranpaptHele 3anaun o dusuke (B momonis yuurento) - 2007
OauMnuaaHbie 32124

Benomunenkuii C.H. - OnuMnuaaHele 3a1a49M 110 (GU3UKE IS YYAIIUXCS ASCITHIX KJIACCOB -
2013

KembpoBckuii-IlogroroBurenpHble _3agaud_K_onaumnuaaaM no_dwusuke 1984

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
Ouzuka Exunas komekius L{OP. [IpeameTtnas komiexius «Du3nkay

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4YHBIE KCIIEPUMEHTHI - DU3HKA:
Komnekuus Poccuiickoro o0meo0pa3oBaTebHOTO MopTajia

http://experiment.edu.ru OTkpsITHI# KOILIeK: PU3KKa

http://www.physics.ru DnemMeHTbI: MOMyIsSPHBINA CalT 0 QyHIaMEHTAIbHOW HayKe
http://www. elementy. ru BBeaeHre B HAHOTEXHOJIOTUH

http://nano-edu.ulsu.ru

BupryanbHblii MeToAHYeCKU KaOUHeT yuuTeas GU3UKU U ACTPOHOMMU
http://www.gomulina.orc.ru BuptyanbHslii puzmar-Kkiacc: 00ImeropocKon canT
CapaTOBCKUX y4UTEIEH

http://www.fizmatklass.ru BupryanbHeiii (OHI €CTECTBEHHO-HAYYHBIX M HAY4YHO-
TexHndeckux 3G dexToB «IddhekTuBHAS PU3NKaY)

http://www effects.ru I'azera «®usuka» M3narensckoro noma «llepBoe CeHTIOps»
http://fiz.1september.ru EcrecTtBenHO-Hay4YHast 11kojia TOMCKOTO MOJIMTEXHUYECKOTO
YHUBEPCHTETA

http://ens.tpu.ru 3anumarensHas (pu3uKa B BOIPOCax U 0TBeTax: caiit B. Enbkuna
http://elkin52.narod.ru 3aouHast ectecTBeHHO-Hay4Has 1ikoja (KpacHospck): yueOHbIe
MaTepuatbl o GU3UKE IS IKOJIHHUKOB

http://www.zensh.ru 3ao4nas (pu3nko-maremMaTuyeckas nkojga TOMCKOTO roCy1apcTBEHHOTO
YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat 3aounas pusmnko-rexanueckas mkoia npu MOTU
http://www.school.mipt.ru Muadopmaruka u pusuka: caift yautens GU3NKA U HHOOPMATHKH
3.3. [IlakypoBa

http://teach-shzz.narod.ru MadopmannoHHbIe TEXHOJOTHH B MIPEMOIaBaHUK (DU3UKH: CAT
N.4. Oununnosoit

http://ifilip.narod.ru MadopmanroHHbIe TEXHOIOTHH Ha ypoKax (pu3uku. HTepakTHBHAS
aHUMAIIHs

http://somit.ru MarepreT-mMecTo Gusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢pusrkin MOCKOBCKOTO HHCTUTYTA OTKPBITOTO
oOpazoBaHMs
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http://fizkaf.narod.ru Ksanr: Hay4HO-MOMyISpHBINA (GHU3NKO-MATEMATHUECKUI JKypHAIT
http://kvant.mccme.ru Kiacc!nas ¢usuka: caidt yuurens ¢pusuku E.A. banaunoi
http://class-fizika.narod.ru Konuemnmuu cOBpeMEHHOTO €CTECTBO3HAHMS: DIIEKTPOHHBII
y49eOHUK

http://nrc.edu.ru/est Jlabopatopus o0yuenust pusuku u acrpoHomuu ICMO PAO
http://physics.i0s0.ru Jlaypeatsl HOOEIEBCKOH MpeMuH MO (HU3UKE

http://n-t.ru/nl/fz Marepuains! kapeapsr obmeit puznku MI'Y um. M.B. JlomoHOCOBA:
y4ueOHbIe TOCOOUSs, PU3NIECKUI TPAKTUKYM, BUICO- U KOMIIBIOTEPHBIC IEMOHCTPALIUH
http://genphys.phys.msu.ruMarepuans! ¢pusrueckoro dakyabrera Cankr-IletepOyprckoro
rOCY/IapCTBEHHOTO YHUBEPCHUTETA

http://www.phys.spbu.ru/library Mup pusuku: 1eMoHCTpaui (pU3HYECKUX IKCIIEPHMEHTOB
http://demo.home.nov.ru O6pasoBarenbhbie MaTepuaibl 1o ¢pusnke DTU um. A.D. Modde
http://edu.ioffe.ru/edu OGyu4aromrrie TpexXypoBHEBbBIE TECTHI 0 Gu3uke: caiit B.1.
Perenpmana

http://www.physics-regelman.comOunnaiiH-ipeoOpa3oBaTeb eIUHHUIl H3MEPEHUS
http://www. decoder.ru ITopran ecrecTBeHHbIX Hayk: Du3nKa
http://www.e-science.ru/physics IIpoext AFPortal.ru: actrpodusnueckuii mopran
http://www. afportal.ru IlpoekT «Bcs ¢puzuka

http://www fizika.asvu.ru Pemenus 3ana4 u3 yaeOHHKOB 110 pu3nke

http://www. irodov. nm.ru CaiiT npakTukyroriero gpusuka: npemnoaasarensb ¢pusuxu 1.1.
Bapnamosa

http://metod-f.narod.ru CamorecTupoBanue MKOILHUKOB 7-11 K1acCOB ¥ aOUTYPUEHTOB I10
¢busuke

http://barsic.spbu.ru/wwwi/tests TepmoarHaMHKa: SIEKTPOHHbBIH yu4eOHHK 10 HU3MKE
http://fn.bmstu.ru/phys/bib/I-NET Ypoku no monekynasipHol Gpu3uke

http://marklv. narod.ru/mkt ®usrkam — mpenoaBaTesnsimM U CTyICHTaM
http://teachmen.csu.ru®usuka B aHUMANMIX

http://physics.nad.ru ®u3uka B mpe3eHTanusmx

http://presfiz.narod.ru ®u3uka B mkosne: caiit M.b. JIbBOBCKOTO

http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac

http://physics03.narod.ru ®u3uka ass Beex: 3aaa4uu Mo GU3MKe ¢ PEHICHUIMU
http://fizzzika.narod.ru ®usuka s yuaureneii: cait B.H. Eropooii
http://fisika.home.nov.ru du3uka cTyaeHTaM U MIKOJIbHUKAM: 00pa3oBaTeinbHbIN MpoekT A H.
Bapruna

http://www.vargin.mephi.ru ®usuka.py: CalT i ydammxcs u npenojanareneii Guznku
http://www fizika.ru ®u3ukomii: B mOMOIIs HAYUHAOIIEMY (PU3UKY
http://physicomp.lipetsk.ru Xa6apoBckas kpaeBas (hpu3MKO-MaTeMaTH4ecKas IIKojIa
http://www.khspu.ru/~khpms IIkonsHast pusuka 1is yauTesaeh u yaeHuKoB: caut A.JI.
CaxoBuya

http://www alsak.ru SInepuast pusuka B UuTepuere

http://nuclphys.sinp.msu.ru Onumnuazs! o Gusuke Beepoccuiickas onumMinaia
ITKOJILHUKOB IO (hU3UKE

http://phys.rusolymp.ru JlucraninuonHas oJuMIIHaaa o GU3KNKE - TEJICKOMMYHUKAITHOHHbIN
00pa3oBaTeNbHBIN TPOCKT

http://www.edu.yar.ru/russian/projects/predmets/physics /IuctaHIIMOHHBIC 3BPUCTUUYCCKHEC
OJINMITHAJIBI TIO (PU3HKE

http://www eidos.ru/olymp/physics MockoBckasi perioHalIbHasi OJTMMITHA/IA IIKOJIBHUKOB 110
¢busuke
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