


Paznen 1.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpazoBarenbHON IporpaMmsbl, pencraBieHHbIX B I'OC COO, a Takxke ¢ yuéToM deaepaibHOM
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kimaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO- JIeSITeIbHOCTHOTO 1oaxoa. [Iporpamma mo gu3mke COOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIIPEIMETHbIX
cBsizell (DM3UMKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE IEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yabTaThl OCBOSHHS Kypca (GU3UKHU: TUIHOCTHBIC, METAIPEIMETHBIE, TPEeIMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

® [UIAaHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UYHCIIE

IpeMETHBIE PE3YJIbTaThI M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
pUMEHEeHHEe PU3NUYECKUX 3HAHUI ONpeieiIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpHUaloOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nKku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHUHBI MuUpa oOydaromuxcsi, B (popMHUpOBaHME YMEHUIN NPUMEHSTh
HAy4YHBIA METO]I TO3HAHUS NP BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIETOBAHUM.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C Hel MaTepuall Kypca (pu3nKu 0O0beIUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisercs (OPMHpPOBAHUE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0OJIE.

Hoes cymanumapuzayuu. EE peanuszanys nNpeanogaraeT UClIob30BaHUE T'yMaHUTAPHOTO
noTeHImana (GU3NIecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIeMaMH.



Hoes npuxnaonoil nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUEHHBIX TEOPHIl U 3aKOHOB.

Hoess skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHS JIIEMEHTOB COJEpKaHUS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHs MpoOIeM pallioOHAILHOTO MPUPOIOIIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (M3MKHM Ha YpOBHE CpeaHero odmiero odpa3oBaHuUs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAJIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHHUIaX MPUMEHUMOCTH TEOPHil, NIl ONMHUCaHUSl €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-IEATETFHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHHU3aIi IKCIEPUMEHTATBHON NEeATENbHOCTH oOyuaroutuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIIB30BAHHUE CHUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHCHBI B OOIIMIA CITMCOK
YYEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIADOPaTOPHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
mpolecca UCXo/I1 U3 0COOCHHOCTEH MIIaHUPOBaHMS U OCHaleHUs kabunera ¢usuku. [lpu aTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TIOCTAaHOBKY ONBITOB IO IIPOBEPKE
NPEJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue yAenseTcs peleHHI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBISFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MIO3BOJISIONINE PUMEHSATH H3yYeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zerna Kypca,
TaK M MHTETpUpPYs 3HAHUSA M3 Pa3HbIX pazfenoB. (s KayecTBEHHBIX 3aJady NPUOPUTETOM
ABIISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaloIIeH XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mporiecca 0a30BbIi ypoBEHb Kypca (PU3MKH HA YPOBHE CPEHETO 00IIIero
00pa30BaHUs JIOJDKEH U3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBITh HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHWE JUIS BBIOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHHU4eCKUuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUHM C TPUHIIMIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT TIOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PadOT (GopMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W LU(POBBIX IMPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS



dopMHupoBaHHE HHTEpeca M CTpeMJICHHs OOydYaloImMXCsl K HAyYHOMY H3yYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHSATD SIBIICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GU3MKU ISl pa3BUTHSI IPYTrHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkenne STUX menell o0ecreunBaeTcsl penieHHeM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

PHOOPETEHUE CUCTEMBI 3HAHUA 00 OOMMX (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsI MEXAHUKY, MOJICKYJIAPHYIO (PU3UKY, 3JIEKTPOIUHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS OOBSICHEHUS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3aJaHHON (U3HYECKOI
MOJIEJIbIO, 3a/1a4, OAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3AaHNe (DU3UIECKOIN MOIEIH,
aJICKBaTHOW YCJIOBHUSAM 33]1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAOIIYIO CPEY;

OBJIQJICHHE METOJaMHU CaMOCTOATEILHOTO TJIAHUPOBAHMS W MPOBEACHUS (PU3MUECKUX
DKCIIEPUMEHTOB, aHallM3a W  HUHTEpHpeTanuu  uHOOpMAIuU,  OMNpelecHus
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTarTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHB) Ha YpPOBHE CpeAHEro oOIIero oopa3oBaHUs
otBoauTcs 136 yacos: B 10 kmacce — 68 yacos (2 gaca B Henenio), B 11 kimacce — 68 gacos (2 gaca
B HEJIEITIO).

[Ipennaraemslii B mporpamme mo (Gu3mnke nepedeHsb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JelaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



Pazpea 2.
INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHUSA
OcBoenne yuebHoro mpenmera «®dusmka» Ha ypoBHE CpedHEro oOIero o0pa3oBaHUS
(0a30BbIf  ypOBEHB)  JIOJDKHO  OOECHEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JIMdHOCTHBIE PE3yabTaThl OCBOCHUS Yy4eOHOTo mpenmera «Du3nka» AOHKHBI OTPAXKaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTallMi, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOIIECTBa,
paclMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE PEATU3allUd OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:
1) rpa:knaHcKoOro BOCIIMTAHUSA:
c()OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;
NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IIEHHOCTEM;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEPECaX TPa)KIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3aINH;
YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;
TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;
2) NaTPUOTHYECKOTO BOCTIMTAHUS
c(hOpMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKEHUSM POCCUUCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO MTOBEICHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHSI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B ACSITETLHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOECHUE YCTOMUNBOTO OYyIyIIETo;
4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
¢u3nveckoil Hayke;
5) TPy10BOT0 BOCIIMTAHMS:
HWHTEPEC K pa3IndHbIM chepam mpodhecCHOHATTEHOM IeITeTLHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymiedt mpodeccuu u
pean30BbIBATH COOCTBEHHBIC )KM3HECHHBIC TUIAHBI,
TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,
6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:
c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIBTYpBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpeJie Ha OCHOBE 3HAHUS LIEJIei
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA;



pacUIMpEeHHe OMbITa JEATEIbHOCTH 3KOJIOTMYECKOW HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HaHHE IIEHHOCTH HAYyYHOH JIeATEIbHOCTH, TOTOBHOCTh B IpOIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNATh UEIU ACSITeIbHOCTH, 331aBaTh MIAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePHUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUI AESITEIIBHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA !

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMU (U3UUYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTu
¢bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHMIO M MPUMEHEHHIO B PA3TMYHBIX YICOHBIX CUTYAIIUAX, B TOM YHCIIE TIPH CO3/TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI IS JJOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTphl U KPUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJbTaThl, KPUTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEIAraTb OPUTrMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HABBIKAMU TOJY4YEHHUS MHMOpPMALUU (PUINYECKOTO COJEp’KaHUsI U3 HCTOUYHUKOB
pa3HBIX THWIIOB, CaMOCTOSATENBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CHUCTEMATHU3alUI0 U
WHTEPIPETANNIO HHPOPMAIIH Pa3INYHbIX BUOB U (DOPM MPEICTABICHUS;



OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MIaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opmaTax ¢ ydéToMm
Ha3HauYeHUs HTHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAst ONTUMAIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yalIM3aluu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHSI C HCIOJB30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paboThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJIEHHWE B pPA3IMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHHs] Pacu€THBIX M KaueCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAaHHBIM BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha cebs OTBETCTBEHHOCTH 3a
pelLIcHuE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIUILINH B 00J1acTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:
JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIAJICTh HABBIKAMU IO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;



MCIOJIb30BaTh NPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPHU aHAIHU3E PE3YJIbTATOB JICATEIbHOCTH;
MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IIPABO APYTUX HA OIIUOKU.

B nmpomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAILHBIM
UHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPHHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIIMOHATIBHBIM U3MEHEHUSM U TIPOSBISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMIICHHE K JOCTYDKCHHIO NI H YCIEXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JPYTUMHU
JFOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

MNPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHH COBPEMEHHOU
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JESTENIbHOCTH JIOJIEH;

VUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (PU3NYCCKUX MOJIENIeH: MaTephalibHas
TOYKa, WHEepIHUabHas CHcTeMa OTCYéTa, abCONIOTHO TBEPIOE TEJO, WACATBHBIN Ta3, MOJCITH
CTPOCHHS Ta30B, YXKHJIKOCTSH M TBEPABIX TEJ, TOUCYHBIA IJICKTPUUCCKHUH 3apsl TMPU PEIICHUU
busznyecKkux 3a1ad;

pacmno3HaBaTh (pU3MYECKHE sBIEHUS (MPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHKH, MOJCKYJISIPHO-KHHETHYCCKOW TEOPHHM CTPOSHHUS BEMIECTBA M DJICKTPOIUHAMHKU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE MIBIDKEHHE, CBOOOTHOE TaJeHWe Tel,
JBUKEHHE M0 OKPYKHOCTH, HHEPITUS, B3auMoieicTBUE Tel, Tuddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOEHHE KUIKOCTEH U TBEPIBIX TeN, U3MEHEHUE 00bEMa Tell P HarpeBaHUU (OXJITKICHHH),
TEIUIOBOE paBHOBECHE, HCIApeHWe, KOHJCHCAIUsS, IUIABJICHUE, KPHCTAUIN3AINS, KHUIICHHE,
BJIQXKHOCTH BO3/IyXa, IOBBIIIICHHUE JABJICHUS ra3a IIPH €ro HarpeBaHUU B 3aKPHITOM COCY/Ie, CBA3b
MEXJy MapamMeTpaMu COCTOSIHHSI ra3a B H30Ipolleccax, JIEKTPU3allvs Tell, B3aUMOJICHCTBUE
3apsiIoB;

ONKCHIBATh MEXaHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BETUUYMHBI: KOOpIMHATA,
myTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tella, KHHETHYecKas
DHEprusi, MOTCHIMANbHAS DJHEPTHs, MeXaHWdeckas padoTa, MexXaHWYecKas MOIIHOCTh; TMpHU
OTMCAHUU MPABUIBHO TPAKTOBATH (PUINYECKUIN CMBICIT HCIIONB3YEMbIX BEJTUYHH, HX 0003HAUCHUS
U €IMHULBI, HAXOIUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;



OTNHUCHIBAaTh HW3Y4YCHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOIB3Ys
dus3nyecKkue BEIMYMHBL: JaBIICHUE Ta3a, TEeMIlepaTrypa, CPEAHSsl KWHETHUYeCKas OSHEPTHs
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaapaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT MOJIE3HOrO JCHCTBUS TEIJIOBOTO
JIBUTATEJIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MYECKUN CMBICI HCTIOJIB3yEeMbIX BEIUYHH,
uX OO0O3HAYEHUsS W EIUHUIBI, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTHCHIBATh M3YYCHHBIC JJICKTPHUECKUE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mportecchl), UCTIONB3YS (U3UYECKUE BEIUYMHBI: DJCKTPUUCCKUNA 3apsijl, IEKTPUUIECKOE IOJIE,
HanpsHKEHHOCTh  IMOJIS, TMOTEHIMA, Pa3HOCTh IOTCHIIMANIOB;, IPU ONHMCAHWHM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONB3YeMbIX BEIIMYMH, WX OOO3HAYCHHS M CIUHUIIGI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUYHHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPIIO3UIIUN CHJI, TIPUHITUTT
pPaBHOMPABUS WHEPIHUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHSI
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CpEIHEH KHHETHYECKOW SHEPIHU TEIUIOBOTO JBHMIKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOTO 3apsiia, 3akoH KyiioHa, mpu 3TOM pa3IuvaTrh CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BhIpakeHUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTBI 110 HWCCIICJIOBAHUIO (DU3UYECKUX SBICHUH W TIPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HM3MEpPEHWH, TMpu 3TOM  (POpPMYITHUPOBATH
npobiieMy/3aady v TUIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3MYECKUX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUS WM HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEKIY GU3MUECKUMU BEIMYUHAMHE C UCTIOJIB30BAaHUEM MPSMBIX
WU3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl ITOJYICHHOM
3aBHCHMOCTH (PH3UYECKIX BEJIMYWH B BHJIC TAOIHI] U TPAUKOB, JIeIaTh BEIBOJIBI ITO PE3yJIbTaTaM
HCCIICIOBAHMS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEILCKOH M MPOCKTHOW  JEATCIBHOCTH C
UCIIOJTb30BaHNEM U3MEPHUTEILHBIX YCTPOHCTB U JTAOOPATOPHOTO 000PY/IOBAHHS;

pemate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOW MOJENbI0, HCIONb3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICIIb, BBIIETATh (PU3MUECKHE BETUYMHBI M (HOPMYJbI, HEOOXOAMMBIC i €€ pEeIIeHUs,
MIPOBOJIUTH PACUYETHI ¥ OIICHUBATH PEATBHOCTD MOTYYECHHOTO 3HaUeHUs (PU3NUECKON BETUIMHBI,

peliaTh KayecTBEHHBIE 3a7aud: BHICTPAUBAThH JIOTMUECKH HEMPOTHBOPEUYHMBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

MCITOJIH30BATh MPU PEIICHUN YUYEOHBIX 3a7a4 COBPEMEHHBIC HH(GOPMAIIMOHHBIE TEXHOJIOTHH
JUIS TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPHPETAMM W TPEJCTABICHUS Y4YeOHOW W Hay4HO-
MOMYJISIPHOUM MH(POPMAIUH, TIOTYYSHHON U3 PA3IMIHBIX HICTOYHHKOB, KPHTUYECKU aHATM3UPOBATH
NoJy4aeMyro HH(opMaIuio;
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PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HAayKH, 00BSACHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
0€e301acHOCTH TpU O0pAILIEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, JUIsi COXPAHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Karoleil cpee;

paboTaTh B IpyIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX pOJIeH, IUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNsiTh OOS3aHHOCTH W IJIAHWPOBATh JAEATENIbHOCTh B
HECTAaHAAPTHBIX CUTYallMsiX, aJeKBATHO OLEHHBATH BKJAJ KaXKJIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPHPOBATh Ha MpPUMeEpax poiib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHHl, B MPAKTHUECKOI
JEeSTEIIbHOCTH JIFOJIEH, 11IeJI0OCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIIEKTPUUYECKHI 3apsiI, JIyd CBETa, TOUCYHBIH HCTOUHUK CBETA, SJIEPHAs MOJIC)Ib ATOMa, HyKJIOHHAS
MO/JIeIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrno3HaBaTh (pU3MUECKHe SIBIECHUS (MPOLIECChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOJACWCTBHE MArHUTOB, JIIEKTPOMArHUTHAS
UHAYKIMS, JAEHCTBHE MarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM M JBWKYILMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, wuHTepdepeHus, Iupakuus W TOJSApU3alUs CBeTa, JUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaliOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKUM 3apsii, CHia TOKa, JIIEKTPHUYECKOE
HaInpsHKeHUE, SJEKTPUUIECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHYECKOTO0 M MAarHUTHOTO TOJIEH, MEepHOoJ M YacToTa KojeOaHW B
KOJIeOATETbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosieOaHuH, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, HUX OOO3HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BEJTHUYNHAMU;

ONKCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3Ys (PHU3NIECKUE
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, SHEPrus
UMIynbc (OTOHA, MEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX s/ep, HpPU OMUCAHUHU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAaUCHUE (PU3UUECKON BETMUUHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3Ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENbHOIO U MAPAICIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIGKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHE DifHIITelHA 17151 hoTod(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
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UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynarel bopa, 3akOH paguMOAaKTUBHOIO pacmaza, IOpU OSTOM pa3iuyarh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHWE M yCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIpEe/IeIIATh HAIpaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOUTH M ONHCHIBATh N300pakeHNE, CO3/1aBAeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICIOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUil: mpu 3TOM  (POpMYIHpOBaTh
npo0iieMy/3aauy U TUIIOTe3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py1I0BaHUs, IPOBOUTH OIBIT U (JOPMYJIUPOBATH BHIBO/IBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOUpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHpPOBATh pe3yJbTaThl MOJYYEHHON 3aBUCHMOCTH
dbuznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICIOBAHMUS,

coOnrofarh mnpaBuia O€30HaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATENICKOM M  TMPOEKTHOW JESTENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a00OpaTOPHOTo 000PYA0BaHNUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3UUECKYIO
MOJICJIb, BBIJIETATh (PU3UUECKHE BETUYMHBI M (HOPMYJbI, HEOOXOAMMBIE IJisi €€ peIIeHUs,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemarb KayeCTBEHHBIE 3aJayM: BBICTPAWBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJIICHHUS;

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAIUH, IOTYYSHHON U3 Pa3INYHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJIy4aeMyto HH(POPMAIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3InvaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHII;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PM3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTieueHus
0€30MacHOCTH TIPU OOpAIEHUH ¢ PUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 IOBEJICHUS B OKpY>Kartollel cpese;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, TUIAaHUPOBATh paboTy
TpYNNbl, palMOHaIbHO pacHpeneNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAlHMsIX, aJICKBATHO OIICHUBATH BKJIAJ] Ka)XJOrO W3 yYaCTHUKOB T'PYIIBI B
pelieHrne paccMaTpUBaeMON IPOOIEMBI.
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Paznen 3.
COJAEP/KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'0 TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NMO3HaHUS OKpyKaromero mupa. Pois
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI U TeOpUH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [I[puHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Jlemoncmpayuu
AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, MX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CobosHoe najgeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 10 MOAYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEHAsA CKOpocTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHU4ecKne yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPSJI0B,
LETIHBIE U pEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHne ABMKEHUS Tea, OPOIICHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MarepuaibHOU TOUYKU. Tpernii 3akoH Hpl0TOHA JUIs MaTepranbHbIX TOYEK.
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3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbXKEHUS U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPH
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCONIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limevo cuiibl. Y ciioBUs paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTaJCHUU.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue ABMxkeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3aKkoHbl COXpanHeHUusn 6 MexaHuKe

HNmnynsc MatepraibHOM TOYKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUsl UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cuibl. MOLTHOCTH CHJTBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMupoBaHHON MPYKUHBIL.
[TorennuanbHas SHEPrus Teja BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.
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HccnenoBanue cBsi3M pabOThl CHUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Tejaa Ha
IIpUMeEpE PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TuX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BewectBa. [loctosiHHas ABoragpo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUU
ujeanpHOro rasa. AOCOJIOTHas TemIiepaTypa Kak Mepa CpeJHEl KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: H30TEpPMa, HM30X0pa,
n3o0apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHEHUH.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Monens, nirocTpupyronias Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEpPATypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprsi OAHOATOMHOTO
UJEANBHOrO0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTbHas
TEMJIOEMKOCTH BelecTBa. KoaudecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsitue o0 anumabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeIJIOBBIX MamuHax. KoaddunueHT mone3noro nerctBus TerioBoi Mamuuel. [{ukn KapHo u ero
KO3(DPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpoilcTBa M MpPaKTUYECKOE IMPUMEHEHUE: [BUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.
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Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH W3
OYTBUIKH TIOJ] AEWCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(hupa B JaTYHHOU TpyOKe MyTEéM TpeHHUs
(BuaeOIEMOHCTpAIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAaHHUs, PEaKTUBHOTO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u koHAeHCalus. Vicnapenue u kurnenune. AGCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTb Bo3ayxa. HachlieHHbIM map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopgHbie Tesla. AHU30TPOIUS CBOMCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuayibl. llnaBnenue m kpucramnuzauus. YelbHas
TerioTa riasienus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYICCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMCHHBIX MAaTCPHUATIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pa3nes 4. DiekTpoamHaMuKka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumonerictBue 3apspoB.  3akoH  Kynona. TodeuHblid  2iekTpUuecKuUd  3apsn.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennuunan. Paznocts notenimanos. [IpoBoaHukn
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM T0J€. [ndekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsHKEHHOTO KOHIEHCATOopa.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.
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DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHdecKasl 3allinTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IN IUIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON MIPOHNLIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHoe CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37E€KTPUUYECKOTO TOKa.

DNIEKTPOABUKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMma J1s
MOJTHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJLIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHas MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONeKTpUYeCKU TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBHBIN pa3psia. MomHus.
ITna3zma.

TexHu4eckne ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BAaKyyMHBIH JHUOA, TEPMUCTOPBI H  (POTOPE3UCTOPHI,
MOJTYTPOBOTHUKOBBIN TUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMenaHHoe COeTMHEHUE IPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 37EKTPOIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.
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MesxknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYHIECTBISICTCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpus, HaAOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M UX MNPOEKIHMH HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX Te€J, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BARXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHNE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MTOJIyY€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAaHUKA.

11 KUIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
uHAyKuud. KapTrHa muHUi MarHUTHONW MHAYKLIUHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje HmpoBOAHMKA ¢ TOKOoM. KapTuHa nMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Papanes.

BuxpeBoe snekrpuueckoe mojie. DJIEKTPOABIIKYIAS CUJIA WHIAYKIHH B TNPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTUBHOCTH. SIBJeHHE CAMOMHIYKIIUHU. DJIEKTPOIBHKYIAs CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIeE.
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TexHnueckue yCTpoMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMAarHUThl, JJIEKTPOJIBUraTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL,, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JInHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBeHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nea 5. Kosiebanus u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHX Konebanuii. [IpeBpaliieHue sHepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbubiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHUS SHEPIrUU B HICAIBHOM KOjeOaTelbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.
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Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IIOCIENOBATEIbHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckue BOJIHBI, yclloBUs pacnpoctpanenus. [lepuon. CkopocTs pacpocTpaHeHus
U JuHa BoJHBL. [lomepeuHble W TMpOAONBHBIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHU4YecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-mneusp.

Llemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AUPpaKkiind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJOM M 4YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiHOE paclipocTpaHEHHE CBETa B OJHOPOIHOM CpeJie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune HM300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TOKa3aTeib
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IIOJHOIO BHYTPEHHEIO
OTpaKECHHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.

ColOuparonue W paccewBalIIMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOU JIMH3bIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.
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[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TIIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE M IperoMiieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpEHHEe oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTEepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne mokazaresnst mpeioMIICHHUs CTEKJIA.

HccnenoBanue cBONCTB N300pakeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeHAIBHOW TEOPUH OTHOCUTEIBLHOCTH
['paHuibl TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUII
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.

OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoilCTBa M NpaKTHUECKOE NpUMEHEeHHe: (poToanaemMeHT, (OTOAATUUK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
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®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas 6arapest.
Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Usnyyenue u mornomenue GOTOHOB MpPU NEpexojae aToMa ¢
OJIHOTO YPOBHS 3HEpIUU Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue ycCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCTIepUMEHTHI, JOKA3bIBAIOIIHNE CIIOKHOCTh CTPOCHHUS siApa. OTKPBITHE PAAMOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaloakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
6eTa-, ramMmma-us3JIydcHus. Bnustaue PAaAOAKTUBHOCTH HA XUBBIC OPraHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykmonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
OHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oransl pa3BuTUs actpoHoMu. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3nHoro HeGa. Co3Be3us, ipKue 3BE3IBI, IUNIAHETHI, UX BUIUMOE JBHUKCHUE.
ConneuHas cucrema.
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Counnne. ConneyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHbBIE XapaKTEpUCTHKU. J[narpamma «CreKkTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHON
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  I[JIaBHOMU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CosHIA U 3BE311. DTalbl )KU3HU 3BE3NL.

Muineunsiii [Iyte — Hama I'anaktuka. [lonoxxenne u aBukenne Connua B ['amaktuke. Tumel
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
bonbuoro B3psiBa. PenukTOBOE N3IyYCHHE.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUH
JUISL OIIpEJIeNICHUs MOJI0KEHHs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IMs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmnee noBTOpeHne

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH chepax esaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpa, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUH O
¢u3nueckoil kKapTuHEe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce OCymIecTBIAETCS € y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU TOJO0HS TPEYTOJILHUKOB, ONPEIEIeHUE IUIOIAaIN TIIOCKUX GUryp 1 o0bEMa Ted.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
MPUPOJIE, OTITUYECKHE SIBICHUS B )KUBOM MpUpoOe, AHCTBUE pajivallii Ha KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, NPEICKA3aHNE 3eMIICTPSACECHUMN.

Texnonozus: TAHANA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEID,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapesl.



Paznen 4.

TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsmyecTBo 4acoB DJIeKTPOHHbIE
Haumenobanue Ilnanupyembie (uudposbie)
Ne i/ pa3esioB U TeM Beero Kontpoabubie IIpakTnueckue o0pazoBaTe/buble  0BPA30BATENbHDbIE
NporpaMMal padoTbI *
pe3yJabTaThl pecypchbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
®dusuka u
11 METOJIbI 5 bubmuoreka [{OK
' HAy4YHOTO https://m.edsoo.ru/7f41bf72
MTO3HAHUS
Utoro no pazneny 2

* Paszen 2. MEXAHUKA

bubnmorexa LIOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 Huamuka ! https://m.edsoo.ru/7f41bf72
2.3 EE)IESI;II;IGHI/I}I B 6 1 bubmorexa LHOK
' https://m.edsoo.ru/7f41bf72
MCXaHUKEC
Hroro o pasueny 18

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI
31 MOJIEKYJIIPHO- 9 bubmuorexa [IOK
' KUHETUYECKON https://m.edsoo.ru/7f41bf72
TEOPUHU
32 OCHOBBI 10 1 bubmuoreka [{OK

TEPMOANHAMHKN

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ArperaTtHblie
33 ;23;::;12 5 bu6nmoreka [IOK
PazoBLIe https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro mo pazaeny 24
Pa3znen 4. 9JIEKTPO/IMHAMMUKA
bubnunoreka LIOK
41 IIIeKTpOCTATHKA 10 1 https://m.edsga.ru/7f41bf72
ITocTossHHBIH
4.2 rox. Towi n | 12 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Pa3ITUYHBIX
cpemax
Hroro no paszneny 22
PeszepBHOe Bpemst 2 1
OBHIEE KOJIMYECTBO
YACOBIIO 68 4 4
ITPOI'PAMME

*
- IUTAHUPYEMBbIE 00pa30BaTEIbHbBIE PE3YIbTATHI IPEACTABICHBI B pa3jeine 2 «Ilnanupyemsle pe3yapTaTb»

24


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

11 KJIACC
KOﬂquCTBO qacoB 3J1eKTp0HHbIe
HaunmenoBanue
o A31€108 1 TeM Ko o e | Toax I Ilinanupyembie (uudposbie)
B P Bcero HTPOILHEI PAKTHHECKH 05[’33033“”53:)19 o0pa3oBaTe/ibHbIE
NPOrpaMMbl padoThI padoThI pe3yJabTaThl pecypcsl
Pazaen 1. JIEKTPOJIMHAMUKA
M .
1.1 anerII:TH T:ﬁfrﬁﬁag 11 1 3 Bubmmorexa LIOK
' p https://m.edsoo.ru/7f41c97c
WHTYKIAS
Hroro no pazneny 11
Pazpen 2. KOJIEBAHUS U BOJIHBI
M
2.1 anZi:HgfaZiizi::He 9 1 bubmorexa HHOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
M
2.2 anZi:HgfaZiizi::He 5 1 bubmmorexa LTOK
' P https://m.edsoo.ru/7f41c97c
BOJIHEI
bubmuoreka [{OK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

OCHOBBI
3.1 .
CHEUAIBHON

4

1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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| Teopuun
OTHOCUTEIILHOCTH
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHTBI 6 bubnuoreka [{OK
' KBaHTOBOM OITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 buomiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
‘ Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN
5.1 ?(?Tel\gf{iﬁ;n " 7 1 bubmmorexa LTOK
' p https://m.edsoo.ru/7f41c97c
acTpo(u3uKH
Uroro no pazaeny 7
‘ Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
6.1 O6oO0marormee 4 bubmuoreka [{OK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TIPOT'PAMME

* - nIaHMpyeMble 00pa3oBaTesbHbIE Pe3YIbTaThl PEACTABIeHH B pasiene 2 «[l1anupyemble pe3ynbTaThl


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pa3nea S.
CIIOCOBBI OIEHKHU JOCTH/XEHUSA YYAILIUMUCS IINTAHUPYEMBIX
PE3YJBTATOB

B cooTtBercTBUM ¢ T0KaTbHBIM aKTOM «CIIOCOOBI OIEHKU JOCTHXKEHUN YUaIUXCS» OT
30 aBrycra 2023 roga nmpoTokoa Ne2 COOTBETCTBYET IMOJIOKEHHIO O KPUTEPHUSX M HOpMax
OLICHUBAHUS TNPEAMETHBIX PE3yJbTAaTOB YYAIIUMHUCS HA YPOBHE HAYAJIBHOIO, OCHOBHOTO U
cpennero obmiero ooOpazoBanus B ycnoBusax peanuzanuu OI'OC.

BbICOKMIH ypOBEHDb - OTMETKA «5» CTaBUTCA B TOM C/ly4ae, eCcnum yyalmiica

- NOKa3blBaeT BEPHOE MNOHMMaHWe U3NYECKOM CYLHOCTM pPacCMaTpUBaeMbIX
ABNIEHNIN U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPWUIA.

- paeT TOYHOe onpeaeneHne U UCTO/IKOBaHWE OCHOBHbIX MOHATMI, 3aKOHOB, TEOPUNA, a

TaK e npasuibHOE onpegeneHne Gprusanyecknx BeIMYnH, U3 eauHuL, u cnocobos namepeHus.

- MPaBW/IbHO BbIMOJIHAET YEPTEXKM, CXEMbI U TPadUKN.

- CTpOWT OTBET No cO6CTBEHHOMY NAAHY, CONPOBOXAAET PACCKa3 HOBbIMU MPUMEPaAMM.

- MOXXEeT YCTAaHOBMUTb CBA3b MEXAY U3y4YaeMbliM U paHee U3yYeHHbIM MaTepraiom
no Kypcy OM3MKKM, a TaKKe C MaTepmanom, YCBOEHHbIM NPU U3YYEeHUU APYrUx
npeamMmeToB.

MoBbIWEHHbIA YpPOBEHb - OTMeTKa «4» CTaBUTCA, €CAN OTBET Y4YeHWKa
YA0BNETBOPAET OCHOBHbIM TPEOOBAHUAM K OTBETY Ha OLLEHKY «5», HO AaH

- be3 ucnonb3oBaHMsA cOGCTBEHHOrO NaaHa, HOBbIX MPUMEpPOB.

- be3 npMmeHeHWs HOBbIX 3HAHWIA B HOBOM CUTyaLMW.

- bes3 ncnonb3oBaHMA CBA3EM C paHee U3YyYEHHbIM MATEPMANIOM M MATEPMANIOM,
YCBOEHHbIM MPU U3YYEHUN PYTUX NPEeAMETOB.

- Ecnm yyawminca gonyctun ogHy oWwWKNBKY nam He 6onee aByx HeA0YETOB U MOXKET
X NCNPaBUTb CAMOCTOATEIbHO UM C HEGONbLLIOW MOMOLLbIO YYnTEN .

OTmeTKa «3» CTaBMTCS, eCN yYallmincs

- [MpaBunbHO NOHMMaeT PU3MYECKYIO CYLLHOCTb PACCMATPUBAEMbIX ABMEHUA WU
3aKOHOMEPHOCTEN, HO B OTBETE MMETCA OTAeNbHble Npobenbl B YCBOEHUMU
BOMPOCOB Kypca ¢U3MKKW, HO NpPenAaTCcTBYOWME AaNbHENLWEMY YCBOEHMUIO
nporpamMmmHoOro matepmuana.

- YMmeeT NPUMEHATb MNONYYEeHHble 3HaHMA MPU pPELeHMU NPOCTbiX 3aday ¢
MCNONb30BaHMEM TOTOBbIX GOPMY/, HO 3aTPYAHSETCA MNPU PeleHun 3aaau,
Tpebyrowmx npeobpaszoBaHMA HEKOTOPbIX popmy.

- [onyctnn He 6onee oaHoM rpybon owKMBKM M ABYX HegoyeTos, He Bosnee ogHoM
rpyboit n ogHol Herpyboit owmnbKkM, He bonee ABYX -Tpex Herpybbix owmnboK, ogHOM
Herpyboit olWwnbKM 1 Tpex Heao04eToB, AONYCTUA YETbIPE UM NATb HELOYETOB.
OueHKa NMCbMEHHbIX KOHTPO/IbHbIX paboT
OtmeTKa «5» cTaBuTcA 3a paboTy, B KOTOPOM NpaBUAbHO BbiNoAHEH0100% - 85%

3a4aHuNI; OTMeTKa «4» CTaBuTCA 3a paboTy, B KOTOPOW NpPaBUAbHO BbiNoaHeHO 84% - 65%
3a4aHWNI; OTMETKa «3» CTaBUTCA 3a paboTy, B KOTOPOW NPaBUAbHO BbINOAHEHO 67% - 50%
3a4aHUN.

OueHKa nabopaTopHbIx paboT

OTMeTKa «5» CTaBUTCSA, €CNM yYaLLUMICA:

-BbINOMIHAET paboTy B MoAHOM obbeme c cobageHnem Heobxoanmol
nocneaoBaTe/IbHOCTU NPOBEAEHMSA OMNbITOB U USMEPEHWNIA; - CAMOCTOATE/IbHO W PaLMOHaNbHO
MOHTMpPYeT Heobxoanmoe 0b60pya0BaHME;

- BCe OMbITbl NPOBOAMT B YC/NOBMAX U pexmmax, obecneymBaloWwmx noaydeHue
NpPaBUNbHbIX Pe3yNbTAaTOB U BbIBOAOB; - COBNt0AaeT TpeboBaHMA NPaBUA TEXHUKN
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b6e3onacHocTy;

NPaBUAbHO M aKKypaTHO BbIMOJIHAET BCE 3anucK, Tabauubl, PUCYHKWU, YEpTENXKW,
rpaduKK, BbIYUC/IEHUA; - NPABU/IbHO BbINOIHAET aHa/M3 NOrpeLIHOCTEN.

OTmeTKa «4» CTaBUTCA, €CN BbIMONHEHbI TpeboBaHMA K oueHKe «5», HO 6bino

AonyueHo 23 Hego4veTa, He 6os1ee o4HOM Herpyboi OWNMBKM M 0AHOTO HegoueTa.

OTmeTKa «3 » CTaBWUTCA, ecnu pa60Ta BblINO/IHEHA HE MNOJIHOCTbKO, HO o6bem

BbIMO/JIHEHHOM YacTh TAKOB, YTO NO3BOJIAET NONYYUTb npanmbelﬁ pe3ynbTat U BbiBOA, €CNIU
B XO0A4e nposegeHnA onbita U USMeEPEHUA 6b1n AonyuweHsbl OLLUMNOKM.

N

ok~

~

MepeyeHb owmnbOK

lpybble ownbKm:

He3HaHMe onpepeneHnin, OCHOBHbIX MOHATUIM, 3aKOHOB, NPaBWJ, OCHOBHbIX

NONOXEHUM Teopun, Gopmya, OOLLENPUHATLIX CMMBOJIOB U 0OO3HAYEHUS

bGU3MYECKMX BENNYNH, € ANHUL, UX UBMEPEHUA.

HeymeHwne BblaeNnTb B OTBETE rNaBHOeE.

HeymeHne NpMmeHATb 3HAHWUA ANA peleHns 3a4a4 U 06bACHEHUA GU3MYECKMX
ABNEHUIN; HenpaBUAbHO CPOPMYNMPOBAHHbIE BOMPOCHI 33434n WUAN
HeBepHOe 06bACHEHUA X04a ee pelleHnA; HE3HAHNe NPUEeMOB peLleHns
33434, aHANOTNYHbIX paHee peLlweHHbIM B Knacce; OWKn6BKM,
nokasblBatowme
HenpaBuAbHOE MOHWMMaHME YCNOBMA 33[34M  WAW  HenpaBu/bHOE
NCTO/IKOBAHWE peLleHums.

HeymeHune untatb U CTPOUTb rPadUKN N NPUHLMNMANBHBIE CXEMDI.

HeymeHne noarotoBuTb K paboTe ycTaHOBKY waAM  nabopaTopHoe

obopypoBaHMe, NPOBECTM ONbIT, HeEObXoAMMble pacyeTbl, WU UCMNOb30BaTb

Nosly4YeHHble AaHHble A5 BbIBOAOB.

HebperkHoe oOTHowWweHMe K nabopatopHoMy 060PYAOBAHUIO U U3IMEPUTENbHbIM

npudopam.

HeymeHwne onpeaennTtb NnokasaHMe M3mepuTenbHoOro npunbopa.

HapyweHne TpeboBaHui npasun 6Hes3onacHOCTM TpyAa NpW BbIMOJIHEHUN

3KCnepumeHTa.

Herpy6ble ownbKu:

1.HeTouHOCTM GOpPMYAMPOBOK, ONpeaeneHnii, MOHATUN, 3aKOHOB, TEOpPUW,

BbI3BaHHble HEMO/IHOTON OXBaTa OCHOBHbIX MPW3HAKOB OMpeaenAemoro NOHATUA,

OLNOKM, BbI3BaHHblE HECOONOAEHNEM YCNOBUIA NPOBEAEHUA ONbITA UM USMEPEHUN.

2.0WwKnbKM B YCNOBHbIX 0HO3HAYEHUAX HA MPUHLMMMANBHBIX CXEMAX, HETOYHOCTU

yepTexen, rpapuKkos, cxem.

3.MponycK nnnM HeTOYHOEe HanMcaHne HaMMeHOBaHMN eANHUL, GU3NYECKUX BENNYNH.

HepoueTsl:

1. ApudmeTnyeckme oWMOKM B BbIMUCIEHUAX, €C/IU 3TO OWNOKM rpybo He MCKaXKatoT
peanbHOCTb NONYYEHHOro pe3yibTaTa.

2. OTaenbHble NorpewHocTn B GopMyaMpOBKe BONpoca UaM OTBETA.

1. HebpexkHoe BbINOJHEHWNE 3aMNUCEN, YEPTEKEN, CXEM, TPAaPUKOB.

2.  Opodorpadmyeckne 1 NyHKTyaUMOHHbIE OLUNOKN.

Pa3nen Neb
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Paznen Neb
YUYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuiit H.H. mox pemakueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienney
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3natenbeTBo «IIpocBemenue» 3agaqHuk
o ¢usuke 10-11 kimace / PeimkeBuy A.IL
METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
1) Coopuuk 3anau no ¢usukel0-11 kiaccel. basossiit yposens / [lapdentreBa H. A.
2) ®uszuka. Paboune nporpammel. [Ipeaqmernas nunus yueOnukoB "Knaccuueckuii kype'".
10-11 xnaccel / Hlaranuna A. B. 3) Terpans ans nabopatopHsix padot no ¢usuke, 10, 11
k1. / [TapentreBa H.A.

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET

Bupryansnsie naboparopHusie padotsr: https://efizika.ru

Enunas xomrekiust LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHas OHOIMOTEeKa Hayka U TexHuka: https://n-t.ru/


https://efizika.ru/
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