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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOrO ypOBHS Ha YPOBHE CPEIHEro OO0IIero oO0pa3oBaHHS
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHWUH K pe3yabTaraM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mnpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboueil MporpaMMbl BOCHUTAHHMS W KOHIICMIMU TMPENOJaBaHUS y4eOHOro
npenvera «®du3uka» B o0Opa3oBaTenbHBIX opraHusanusx Poccuiickoit  ®Denepanuw,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.
Cogepxanue mporpamMMmbl 1o (pu3uke HampapieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa ooyuaromuxcs 10—11 kimaccoB mpu o0yueHnn ux GpuszrkKe Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JIESTENFHOCTHOrO Tmoaxoxa. Ilporpamma mo ¢u3uke COOTBETCTBYET
tpedoBanusiM @I'OC COO Kk miIaHUPyeMbIM JIUYHOCTHBIM, IIPEIMETHBIM U METaIPEIMETHBIM
pe3ynbTaTaM OOy4YeHHs, a TaK)Ke YUYUTHIBAET HEOOXOAMMOCTh peaM3allud MEXIPEeIMETHBIX
CBs3e (PM3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU MpenMeTamMu. B Hell ompenenstorcs
OCHOBHBIE LM M3YYeHUS (PU3MKU HAa YPOBHE CPEAHEr0o OO0IIero o0pazoBaHMsl, IUIAHUPYEMBbIC
pe3ysbTaThl OCBOEHHUS Kypca (U3MKHU: JMYHOCTHBIE, METAlpeIMETHbIE, IMpEeAMETHbIE (Ha
0a30BOM ypOBHE).
[Tporpamma 1o (hu3mMKe BKIIOYAECT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOSHUS Kypca (M3UKH Ha 0A30BOM YpOBHE, B TOM YHCIIE

peIMETHBIEC PE3yIbTAThI MO roJIaM O0yUYeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..
®u3rka KaKk Hayka o Hambosee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KauecTBE y4eOHOTO
IpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY 3HAHUN 00 OKpYXarolleM MUpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpPA3yIOIUN Ui €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXkKAT B OCHOBE MIPOLIECCOB U SBICHUM, H3y4aeMbIX
XUMHUeH, 6uonorueli, pusudeckoil reorpadueil u actpoHomuei. Mcmnonp3oBaHue U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN OIpeneisieT XapakTep U pPa3BUTHE Pa3HOOOpPa3HbBIX
TEXHOJOTHIl B cdepe SHepreTUKH, TPaHCIOpPTa, OCBOCHMS KOCMOCA, IOJYyYEHHs HOBBIX
MaTepHaJIoB C 3alaHHBIMU CBOMCTBAMU U ApYyrux. M3ydeHne GU3uKu BHOCUT OCHOBHOM BKIIAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aromuxcsi, B QOpMUPOBAHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.
B ocHoBy kypca ¢u3uKM AJis YpOBHSI CpeaHEro oOIIero o0pa3oBaHUs TOJIOKEH psj UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.
Hoes yerocmnocmu. B cOOTBETCTBUU € HEH Kypc SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX pa3/ieioB (PU3MKH, BKIIIOUYAET KaK BOMPOCH KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.
Hoes cenepanuzayuu. B cooTBETCTBUM C HEeWl marepuan Kypca (U3MKH OOBEAUHEH BOKPYT
¢usnueckux Tteopuil. Bemymmm B Kypce sBisercss (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.
Hoes cymanumapusayuu. EE peanuzanus MpeAnonaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (pu3nyeckon HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.
Hoesn npuxnaonoii nanpasnennocmu. Kypc (usmku npeanonaraeT 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.
Hoes sxonocuzayuu peaqu3yercsi TOCPEACTBOM  BBEIEHHUS DJIEMEHTOB  COJEpIKaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKHM IpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHM, a Takke 00CYKIeHUS MPOoOJieM pallioHaIbHOTO MPUPOAOIIOIH30BAHUS
U 3KOJIOTMYEeCKON 0€30IacHOCTH.
CrepKHEBBIMH dJIEMEHTAaMH Kypca (H3UKU Ha YPOBHE CpeHEro 0011ero oopa3oBaHus ABISIOTCS
¢busnueckue teopun (GopMUPOBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOSHUsS (PU3ndecKont
TEOpUH, Poju (yHIAMEHTAIbHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUAX O
IpUpoie, TPAHULAX TPUMEHUMOCTU TEOPUH, /Ul ONMCAHUS €CTECTBEHHO-HAYUHBIX SBICHUHA U
MIPOLIECCOB).
CucTteMHO-JIEeATEIBHOCTHBIA TOIX0J B Kypce (DU3UKU peau3yercs MpexkIe BCEro 3a CYEr
OpraHu3aIy YKCIIEPUMEHTAIBHON IESTEIbHOCTH oOyuatomuxcs. s 6a3oBoro ypoBHs Kypca
($U3UKN — 3TO HCIIOJIb30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB H
1ab0opaToOpHBIX paboT, KOTOphIE B HporpamMme Mo (u3ukKe OOBEAWHEHBI B OOIIMN CITMCOK
YUEHUYECKUX MPaKTUUYEeCKUX paldoT. BeiaeneHue B ykazaHHOM mepedyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS Yy4aCTHUKaMU OOpa3oBaTEIbHOTO
nporiecca UCXo1s U3 0COOEHHOCTEH MIIAaHUPOBAHUS M OCHaIeHust kabuHera ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJACHHE OOYYarOUIUMUCS YMEHUSIMH NPOBOJUTH KOCBEHHBIE M3MEPEHMUS,
HCCJICIOBAHMS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yIeNseTcsl pEIIeHUI0 PacuEéTHRIX M KaueCTBEHHBIX 3amad. Ilpu stom mms
pacu€THBIX 3a7ad MPUOPHUTETOM SIBJISIFOTCS 33Jaud C SBHO 3aJaHHON (U3HUECKONW MOJEINBIO,
MO3BOJIAIOIINE MPUMEHSATh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ HHTeTPUPYS 3HAHUS U3 Pa3HbIX pa3aenoB. [Jig kaueCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3a/laHUsl Ha OOBSICHEHWE TMPOTEKaHWs (PU3MUYECKUX SBICHUH M MPOIECCOB B
OKpYXKaroIlel >KU3HU, TpeOyromme BbIOOpa (U3MUYECKON MOJENTU IS CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBum ¢ tpedoBanusimMu PI'OC COO k MaTepualibHO-TEXHUYECKOMY 00ecreueHHUI0
yaeOHoro nporiecca 6a30BbIi ypoBeHb Kypca (PU3UKH Ha YPOBHE CpEIHETO 00111er0 00pa3oBaHUs
JOJDKEH W3y4daThCs B YCIOBUSIX TPEIMETHOTO KaOWHeTa (HU3UKH WIM B YCIOBHAX
MHTETPUPOBAHHOIO KaOMHETa MPEeJIMETOB €CTECTBEHHO-HAYYHOI o IMKiIa. B kabunere Gpusnku
JIOJDKHO OBITH HEO0OXOAMMOE J1abopaTopHOE OOOPYIOBAaHUE JUIS BBINOJHEHHS yKa3aHHBIX B
nporpaMMe 1O (QHU3UKE YYCHHYECKHX TMPAKTHUYECKUX pPadOT H JAEMOHCTPALMOHHOE
obopyioBaHue.
JleMoHCTpanoHHOe 000pyA0BaHUE (OPMHUPYETCS B COOTBETCTBUHU € MPUHLIUIIOM MUHUMAJIBLHON
JIOCTAaTOYHOCTH M O0ecledrnBaeT MNOCTaHOBKY IMEPEUYMCICHHBIX B IporpamMme Mo (Qu3UKe
KJIIOYEBBIX JEMOHCTpAalUM{ Ui HUCCIEJOBaHMS M3y4aeMbIX SBICHMH U  IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.
JlaGopaTtopHoe 00OpyqOBaHUE Ul YYEHHUYECKHX NMPaKTHUECKUX paboT (popmupyercs B BHUIE
TEMAaTUYeCKHX KOMIUIEKTOB M oOecreyuBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. TemaTndyeckue KOMIUIEKTHI J1a00paTOpHOTO OOOpPYAOBaHUS JOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMH 1IENISIMU U3Y4YeHUs1 GUMKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:
e (QopmupoBaHuE HHTEpeca U CTpEeMJIEHUS OOydYalolUXCsl K HAYYHOMY H3yYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEJCTABICHUH O HAYYHOM METOJA€ TO3HaHUs U (QOpPMHUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;
e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMHupOBaHHE YMEHHI OOBACHSTH SBICHUS C UCIOJIB30BAaHUEM (PU3MUECKHUX 3HAHUN
Y HayYHBIX JIOKA3aTeIIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O PO (DU3UKHU IS PA3BUTHSI IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

JlocTikeHue 3TUX 1eliel 00ecTieYnBaeTCs PEIIeHUEM CIeIYIOIUX 3a/1a4 B IPOLIECCE N3YUEHUS
Kypca (GU3UKU Ha YPOBHE CPEHETO OOIIEero 0Opa3oBaHuUs:

puoOpETEHNE CUCTEMBI 3HAaHUK 00 00IMMX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSAX, BKIIOUYAs MEXaHUKY, MOJCKYISIpHYIO (QHU3UKY, DJICKTPOJAUHAMUKY,
KBAaHTOBYIO (PM3HKY M 3JIEMEHTHI aCTPODU3UKH;

dbopMHpOBaHHE YMEHUH TPUMEHSATh TEOPETUYECKHUE 3HAHMS Il OOBSCHEHUS
GU3MYECKUX SBJICHUM B TPHUPOAC W I NPHUHIATHS TPAKTHYCCKUX PEIICHUA B
MMOBCEAHEBHOMN XKU3HU;

OCBOCHHME CIIOCOOOB PEIICHUSI PA3IMUHBIX 3a7ad C SBHO 3aJaHHONW (DU3UYECKOM
MOJICIbIO, 3ajad, IOJPa3yMEBAIOIINX CAMOCTOSTCILHOEC CO3JaHUE (PUINUCCKOM
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUE (PU3NYECKUX OCHOB U MPUHIUIOB JCWCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJOTHYECKUX MPOLECCOB, X BIUSHUSA Ha OKPYKAIOLIYIO CPEY;

OBJIQJICHHE METOJaMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS U MPOBEICHUS (PU3UICCKUX
SKCIIEPUMEHTOB, aHallM3a ©  HMHTEpIpeTanuu  WHOOpPMAIUU,  OINpEACIICHHS
JIOCTOBEPHOCTH IOJIyYEHHOT'O pe3yibTaTa;

CO3/IAHUE YCIIOBUM JIJIs1 Pa3BUTHSI YMEHHUI IIPOCKTHO-UCCIIEI0BATEIbCKOM, TBOPUYECKOU
JIeSITeIIbHOCTH.

Ha n3yuenue ¢puznku (6a30BbIil ypOBEHB) HAa YPOBHE CPEAHET0 001IET0 00pa30BaHUs OTBOAUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).
[Tpennaraemelii B mporpaMme mo (Gu3uKe NepedeHb JaOOpaTOPHBIX M MPAKTHUYECKUX PadoOT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JENIaeT BHIOOp MpOBeAEHUs JTabOpaTOpPHBIX paboT U
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yaeOHOTO npeamera «Dusnka» Ha yPOBHE CpeAHETo 00mero oopazoBanus (0a30BbIii
ypOBeHB) JOJI’KHO 06eCHe'-II/ITB AOCTHXKCHUC CJIICAYIOIINUX JIMYHOCTHBLIX, MCTAIPCIMCTHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «Du3MKay TOKHBI OTpPaXaTh
TOTOBHOCTH M CIIOCOOHOCTH 00YYaronuXcsi PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTAllUi, TMO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOro  OOILecTBa,
pacuIMpeHne KU3HEHHOTO OIbITAa U OIbITA JEATEILHOCTH B MPOIECCE peaTn3aluid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHLHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH IPAKAAHCKON TMO3UIMK 00YUYAIOUIErocsl Kak aKTUBHOTO U OTBETCTBEHHOTO
YIE€Ha POCCUIICKOro 00I1ecTBa;

NPUHITHE TPAIUIUOHHBIX OOIIEYETIOBEUSCKUX TYMAHUCTHUECKUX H JEMOKPAaTHYCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIbHOCTh B HHTEpEcax TpakIaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHE B3aMMO/JICHCTBOBATH C COIIMATLHBIMA HHCTHUTYTAMH B COOTBETCTBUU C MX (YHKITUSIMU H
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYITAPCTBEHHBIM CUMBOJIaM, JTOCTH)KCHHUSIM POCCHUCKHUX YUEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIIEHWBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCIIE B ACSITENTFHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ACTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEPEC K pa3IMUHbIM cepam nmpodhecCHuOHATBHON NeATeTbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOW M TEXHUKOM, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu u
pean30BbIBATh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa3oBaHHIO B oOnacTh (U3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh ~ DKOJIOTMYECKON  KYIbTYphl, OCO3HAaHUE TJI0OATHLHOTO  XapakTepa
HKOJIOTUUYECKUX MPOOIeM;

MJIJAHUPOBAHUE M OCYIIECTBICHUE JACHCTBUI B OKPYXAIOIIEH cpelie Ha OCHOBE 3HAHMS LieJIeH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacuIpeHre OIbITa IESTEILHOCTH KOJIOTUYECKON HAINpPaBICHHOCTH Ha OCHOBE MMEIOIIHXCS
3HaHU# 10 pusuKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
(bU3HYECKON HAYKH,

OCO3HAHHME LIEHHOCTH HAYYHOW JEATeNIbHOCTH, TOTOBHOCTh B IpOLECCe HM3Y4YEHUS (DU3HMKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO eI TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Joruuyeckue gAeMcTBHUA:

caMoCTOSITeNNbHO  (OPMYIUPOBATh U  aKTyalIM3UpOBaTh MpoOJieMy, paccMaTpuBath €&
BCECTOPOHHE;

OMPEIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH pEIIeHUs MPOOJeMbl ¢ YYETOM aHallM3a MMEIOIUXCS MaTepuaibHBIX U
HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTb, OLICHUBATh COOTBETCTBUE pE3yJIbTATOB IEIIAM,
OIICHUBATh PUCKHU IMOCIIECACTBHUI JAESITEIILHOCTH;

KOOPJAMHHUPOBATh U BBINOJNHATH padOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Ba3oBble nccienoBaTebCKHe AelCTBHS.

BIIAJICTh HAYYHON TEPMHUHOJOTUEH, KIIFOUEBBIMU MMOHATUSIMHI M METOJIaMU (PU3UIECKON HAYKH;
BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEI0BATENbCKOM M IPOSKTHOM 1eATEeIHbHOCTH B 001acTH (QU3HKH,
CIIOCOOHOCTBI0O U TOTOBHOCTBHIO K CAaMOCTOSTETBHOMY IOMCKY METOAOB pEIIeHUs 3aaad
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3INYHBIX METOJO0B MO3HAHUS;

BIIAJETh BUJIAMU JIEATETLHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS, €ro0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3UYHBIX YUEOHBIX CUTYyallUsX, B TOM 4YHUCIE MpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBA3U U aKTyaIM3UPOBATh 33/1a4uy, BBIIBUTATh THUIIOTE3Y €€
pelieHus1, HaXOAUTh aPTYMEHTHI JJIs JI0Ka3aTeIhCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh TapaMeTPhl
Y KpUTEPUU PEILICHUS;

aHAJIM3UPOBATH MOJYUYEHHBIE B XOJ/I€ PEILICHUS 33a/1a4ul Pe3yIbTaThl, KPUTUYECKU OLICHUBATHh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTHh M (HOPMYTUPOBATH COOCTBEHHBIC 3aa4ll B 00pa30BaTEIBHOM AESITEIBHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmaunmeii:



BJIAJICTh HABBIKAMU NOJIY4YEHUs HH(OPMAIMK (PU3MUECKOTO COIEPKAHMS U3 HCTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATh IOUCK, AHAJIN3, CUCTEMATU3alUI0 U UHTEPIPETALUIO
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHMH B peIIEHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AaLMOHHBIX 33/1a4 C COOJIIOJICHHEM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U ITHYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJCPXKAHUSA B PA3IMUHBIX (opMmarax ¢ y4€TOM Ha3HAuCHHUs
UHPOpPMALIMM W LEJIEBOM ayAUTOPUH, BBHIOMpas ONTUMAIbHYIO (GOpPMY MpPEACTABICHHUS H
BU3yaJIN3aLUU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATH OOIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH NIEATEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIOIb30BAHUEM SA3BIKOBBIX CPENICTB;
IOHUMATh U MCII0JIb30BaTh MIPEUMYIIECTBA KOMAHIHONU M MHIUBUYaJIbHON paboThI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX JAEUCTBUH C Yy4y€TOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHHUMATB 1I€JI1 COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBHS 10
€€ JOCTMXKECHMIO: COCTaBJIATh IUIAH JCMCTBUM, pacupelessaTb pONIM C y4ETOM MHEHMH
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaue€CTBO CBOETO BKJIAJAa M KaX/IOT0 yYaCTHMKAa KOMaHIbl B OOLIUN pe3yabTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJEU C IO3ULUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHHUE B PA3IMUHBIX CUTYalMsIX, MPOSIBIATH
TBOPYECTBO U BOOOpak€HUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENBHYIO [IEATENBHOCTh B 007MacTH (U3UKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJISAITh IUJIaH PEUIEeHHMs] pPacUETHBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUSI TPAKTUYECKOW paboThl € Y4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MMPUOOPETEHHBIN OTBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 001acTU (PU3UKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIa/IETh HaBBIKAMHU IMO3HABATEJIBHON peQIieKCMH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUH U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHU;



HCTIONIb30BATh MPUEMBI PEQIICKCHH ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAIU3E PE3yJIbTaTOB ACATEIbHOCTH;
NpUHUMATH ce0sl, TOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX IPHU aHAN3E PE3yIbTaToOB JIESATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B mpouecce mocTrkeHHs JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTpaMMbl MO (pU3HKe s
YPOBHS CpeJJHEro o0miero oopa3oBaHus y 0OydJaromixcsi COBEPLUICHCTBYETCS SMOLMOHAIBHBIH
MHTEIJIEKT, IPeIoIaralomuil copMIpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IOHMMAaTh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIIPABJICHHS PA3BUTHSI COOCTBEHHOMN SMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpeTyJIMPOBaHUsI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHNE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBeICHUE, CIIOCOOHOCTh AIaTUPOBATHCS K AIMOLMOHAIBHBIM N3MEHEHUSM M TPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOLICH CTPEMIICHHE K IOCTHKEHUIO LI U YCIIEXY, ONITUMU3M,
MHHUIUATUBHOCTh, YMEHHUE JICWCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEIH;

SMIIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TOHMMAaTh AMOIMOHAJIBHOE COCTOSHHE APYTHX,
YUUTBIBATH €T0 MIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTH K COYYBCTBHIO U CONIEPEKUBAHUIO;
COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMH
JFOJIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3peraTb KOH(IUKTHL

HPEIMETHBIE PE3YJIbTATDBI

K kxoHny oOyuenuss B 10 kiacce npenMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUH COBPEMEHHON HAyYHOMH
KapTUHBl MHUpPA, B Pa3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJOTUMH, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHUSI M3YyYEHHBIX (U3MUYECKHUX MOJIeNel: MaTephalibHas TOYKa,
MHepLHaIbHas CUCTEMa 0TCUéTa, abCOIIOTHO TBEPAOE TEIO, UACaIbHBIN ra3, MOJIEIH CTPOCHUS
ra3oB, )KMJIKOCTEN M TBEPJIBIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps MPHU pelieHUH (PU3NIECKUX
3az1ay;

pacro3HaBaTh PU3NUECKHE ABJICHUS (TTPOILIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKOI TEOpUHU CTPOEHHUS BEIIECTBA U AJIEKTPOIMHAMUKN: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBW)KEHHE, CBOOOAHOE NaJeHUe TeJ, JABWXKEHHE II0
OKPY)KHOCTH, MHEPLMs, B3aUMOAEHCTBHE Teld, Tuddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHHE
KHUJIKOCTEN U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUM (OXJIaXKIEHUH ), TETJIOBOE
paBHOBEcHE, HCHapeHue, KOHJEHCAlus, IJIaBJIeHHE, KPUCTAJUIM3AIUs, KUIEHHE, BIAKHOCTb
BO3/lyXa, IOBBIIICHNE JABJICHUS ra3a IIPU €ro HarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMM COCTOSIHUSA T'a3a B U30IPOIIECcCax, dJIEKTPU3aLMs TEJ, B3aUMOJEHCTBUE 3aps10B;
ONMCHIBaTh MEXAHUYECKOE JIBUYKEHUE, UCIIONb3Yys (PU3NUECKHe BEIMYMHBI: KOOPJUHATA, MYTh,
nepeMenieHre, CKOpocTh, yCKOpEHUe, Macca Teja, Cuja, UMIYJIbC Tela, KWHETUYeCcKas SHEepTus,
NOTEHIMAJIbHAs DHEPrusi, MexaHuueckas paboTa, MeXaHWYecKas MOIIHOCTb; NMPU OMHUCAHUH
NPaBUIbHO TPAKTOBaTh (M3WYECKHH CMBICI HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYECHUS H
€MHMIIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIMYUHY C APYTUMU
BEJIMYUHAMU;

OIKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBbIE SIBICHUS, UCTIONB3YS (hrU3HUYecKue
BEJIMYMHBI: JaBJICHUE Ta3a, TEMIIEpaTypa, CPEAHssl KUHETHYECKas DSHEPrus XaoTUYECKOTOo
JIBUKEHHUS MOJIEKYN, CpeIHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJHUYECTBO TEIIOTHI,



BHYTpEHHSISI SHEpIus, padoTta raza, K03(pQUIMEHT MOJE3HOT0 AEHCTBUS TEIIOBOIO JIBUTATENs;
OpU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI HCIOJNb3YEMBIX BEIHYUH, HX
0003HAUEHHSI U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEINUHHY
C IpYTUMU BEJIIUYUHAM;

ONKCHIBATh M3y4YCHHBIC DJEKTPUUECKHE CBOWCTBA BEIIECTBA M JJICKTPUUECKUE SIBICHUS
(mporiecchl), UCTIONB3Ys (PU3NYECKUE BEIUYHHBI: SJCKTPUUECKUN 3apsill, JIEKTPUUIECKOE IOJIe,
HaNpsOKEHHOCTh  TOJIA, IMOTEHIWAN, Pa3sHOCTh MOTEHIMAJOB; TPU OMHMCAHUHM IPABUILHO
TpPakTOBaTh (U3NYECKUI CMBICT HCIOJB3YEMBIX BEIHMYMH, WX OOO3HAUYEHUS U €IMHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUUHY C APYTUMH BeTMYMHAMU;
aHaANU3UpPOBaTh (U3MYECKHUE MPOLECCHl U SBJICHUSA, HCIONB3ySd (HU3UYECKUE 3aKOHBI H
IPUHLMIBL 3aKOH BcemupHoro tsrotenus, |, |l u |l 3axonsr HproToHa, 3aKOH coxpaHEeHHUs
MEXaHUYECKOM HEPTuu, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CUII, TPUHITHI
paBHOIPABUs MHEPLUHUATHHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEAHEW KMHETWYECKOW SHEPrHH TEIUIOBOTO JBYIKEHHS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, MEpBbIi 3aKOH TEPMOJAWHAMHKH, 3aKOH COXPaHEHHS
JNEKTPUYECKOTO 3apsiaa, 3akoH KynmoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;
OOBSICHATH OCHOBHBIC NPUHIMIBI IEHCTBUS MAIINH, MPUOOPOB M TEXHHUUYECKUX YCTPOWCTB;
pa3nuyarh ycIoBHs UX O€30MaCHOTO MCIIOIb30BaHUS B TOBCETHEBHOMN JKU3HU;

BBIMIOJHATh OKCIEPHUMEHTHI [0 HCCIECIOBAHUIO (DU3HUECKUX SBIEHUH U TPOIECCOB C
UCIIONIb30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (POpMYIUPOBATH
npoOiieMy/3ajady W TUIOTE3y Y4eOHOTO OKCIIEpUMEHTa, COOUpaTh YCTAHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISATh NPSMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BETUYMH, NP 3TOM BBIOMpAThH
ONTUMAJIBHBINA C1I0CO0 M3MEPEHHUs U UCIOIB30BATh U3BECTHBIE METO/Ibl OLICHKH MOIPEIIHOCTEH
U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (U3NYECKHMMH BEITMYMHAMH C HCIOJIB30BAHUEM IPSMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUPOBATh pPE3yJIbTaThl MOJYyYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIMYUMH B BHJE Tabmul M rpaduKoB, JelaThb BBIBOJBI 10
pe3ynbTaTtaM UCCIIeOBaHMS;

coOnroaaTh MpaBuiia O€30MACHOTO TPy/a MPU NPOBEACHUM UCCIEIOBAaHUM B paMKax yueOHOro
HKCIEPUMEHTA, Y4eOHO-UCCIEI0BATEIbCKOW U MPOEKTHON AEATENbHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1JaOOpaTOPHOr0 00OPYAOBaHUS;

pemaTh pacu€THBIC 33a9d C SBHO 33JaHHONW (PU3MUECKOW MOJENBIO0, MCIONB3YS (U3NIECKHE
3aKOHBI ¥ TPHHIMIBI, HA OCHOBE aHaJM3a YCIOBHS 33Jadd BHIOMpATh (HU3UUYECKYIO MOJIEIb,
BBIJICNIATh (PU3NYECKUE BEIWYMHBI U (POPMYIBl, HEOOXOAUMBIE Al €€ peleHHs], MPOBOIUTh
pacy€Thl U OLIEHUBATH PEAILHOCTH MOJYYEHHOTO 3HAaUEHUs (PU3HMUECKON BETUYHHBI;

pemarh KadeCTBEHHBIC 3a/a4d: BBICTPAWUBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO IIEMOUYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,
UCIIOJIb30BaTh MPH PELICHUH YUeOHBIX 3a/1a4 COBpPEeMEHHbIE MH(POPMAITMOHHBIE TEXHOJIOTUH JUIS
MIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHU U NTPEICTABICHHS y4eOHOW 1 HAyYHO-TIOMYJIIPHOM
UHPOpPMANIMK, TIONYYCHHOH W3 PAa3IMYHBIX WMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH
MOJIy4aeMyto HHPOPMAIHIO;

NPUBOANUTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3HKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
UCTIOIB30BaTh TEOPETHUYECKHE 3HAHWS MO (U3UKE B TOBCEIHEBHOW >KM3HU IJIsI 0OECTICUCHHS
0e30MacHOCTH P 0OpaIIeHUH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOMCTBaMHU, I COXPaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOLIEH cpeie;



paboTaTh B IpyINIE C BBIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJICH, MIaHMPOBATh padoTy
TPYMNIbI, pAlMOHAIBHO paCHpeneisTh OOSM3aHHOCTH M IUIAHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsAX, aJeKBAaTHO OLEHUBATH BKJIAJ Ka)XI0I'O U3 YYaCTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMoi pooIIeMBl.

K konny oOydyenus B 11 kJacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JeMOHCTPUPOBATh HA IPHUMEPAX POJIb K MECTO (GU3UKHU B (POPMUPOBAHIH COBPEMEHHON HAyYHOU
KapTUHBl MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJOTWMH, B IPAKTUYECKOU
NEeSITeIbHOCTH JI0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTBIBATh TPAaHUIBl TPUMEHEHUS HM3YYCHHBIX  (U3UYECKUX  MOJENEH:  TOYECUHBIH
ANEKTPUYECKUN 3apsijl, JIyd CBETa, TOYCYHBIM HCTOYHMK CBETA, SJACpPHAs MOJECIb aToMa,
HYKJIOHHAsl MOZIEJIb ATOMHOTO s1/Ipa IIPU PEeLIeHUN (GU3UUECKUX 3aa4;

pacrio3HaBaTrh (pu3HYecKHe sBJICHUS (IPOLECCHl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKHY Y KBAaHTOBOW (DM3UKU: 3JIEKTPUUECKas IPOBOJUMOCTb, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JEHCTBHSI TOKA, B3AUMOJCHCTBUE MarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIUSA, JEACTBUE MarHUTHOTO T10JI1 HAa ITPOBOJIHUK C TOKOM M JBHKYILHWCS 3apsi,
AJIEKTPOMarHUTHbIE KOJIe€OaHUS U BOJIHBI, IPSIMOJIMHEWHOE PaCIpPOCTPAHEHUE CBETA,
OTpakeHHe, TpeIoMIIeHUE, HHTephEepeHIHs, TU(PaKIUsI U MOJIIPU3ALUSI CBETA, TUCTICPCHS
CBETA,

doToanekrpuueckuii 3hdexT (hoTod3ddeKT), CBEeTOBOE AaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBATh HW3YYCHHBIC CBOWCTBAa BeEHIECTBA (DJIGKTPUYCCKUE, MArHUTHBIC, OINTHYECKUE,
IEKTPUICCKYIO TTPOBOAMMOCTD PA3IMIHBIX CPEJ) U IJIEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTIONB3YS (U3NYECKHE BEIMYMHBI: DICKTPUUECKUN 3apsl, cuUja TOKa, JIIEKTPUYECKOe
HaANpsDKEHUE, DJIEKTPUYECKOe COMPOTHUBIEHUE, PAa3HOCTh MOTEHIMATOB, 3JICKTPOIABUKYIIAS
cuIia, paboTa ToKa, MHAYKIIMS MAarHUTHOTO TTOJIs, cHila AMIiepa, criia JIopeHIia, MHIyKTUBHOCTh
KATYIIKW, SHEPTUS JJCKTPUUECKOTO W MAarHUTHOTO TOJICH, TIEpUOJ M YacToTa KojeOaHWH B
KoJIe0aTeIbHOM KOHTYpE, 3apsi/i U cujia TOKa B MpoIlecce TApMOHMUYECKUX dTIEKTPOMATHUTHBIX
KonebaHui, OKycHOE pacCTOSHME M ONTHUYECKas CHJIa JIMH3BI, MPU ONUCAHUU MPABUIBHO
TPAKTOBAaTh (DU3WUYECKUH CMBICT HCIOJIB3YEMBIX BEIWYHH, WX OOO3HAYCHHS W CIWHHIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;
OMKCHIBATh U3YUYEHHBbIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTIONb3YS (PU3NYECKUE BEITMUUHBI:
CKOPOCTB AJIEKTPOMArHUTHBIX BOJIH, JITMHA BOJHBI U YaCTOTA CBETA, SHEPTHUS U UMITYJIbC OTOHA,
MEepHOJ TIOJTypacaaa, SHEPTUs CBSI3M aTOMHBIX sJIEp, MPU OMUCAHUM MPABHIHLHO TPAKTOBATH
(U3HYECKUH CMBICT HCIIOJIb3YEMBIX BEJIIMYWH, WX OO0O3HAUCHUS W CIUHHIIBI, YKa3bIBaTh
(bopMyIIBI, CBSA3BIBAIOIINE TAaHHYIO PU3NYECKYIO BETUYHHY C APYTUMU BETUYUHAMU, BBIYUCIISATH
3HaueHue (PU3NYECKON BETUUHHBI;

AHAIM3UPOBATh (PU3UYECKHE TIPOIECCHl W SBJICHUS, HCIONB3YsA (PU3NYSCKUE 3aKOHBI H
NPUHIMIEE: 3akoH OMa, 3aKOHBI IOCIICJOBATEIBLHOTO W TapauIeIbHOTO COCAMHCHHUS
MPOBOJHUKOB, 3akoH Jxoynsa—JIeHlla, 3aKOH JJIEKTPOMArHUTHOM HWHAYKIMU, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXKCHHsI CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHHe DOiHImTEeHHa M1 ¢GoTtoddderTa, 3aKOH COXPAHEHUS DHEPTUU, 3aKOH
COXpaHCHHS WMITYJIbCA, 3aKOH COXPAaHEHHUS OJIIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHCHHS
MacCOBOT'O YHCJIA, MOCTYJIaThl bopa, 3aKOH paJMOaKTHBHOTO paciajia, IPH 3TOM pPa3indyarh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIpAKEHHE M YCIOBHUs (TpaHUIIBL,
001acTH) TPUMEHUMOCTH;



OTIpeIeNIATh HANpaBJICHUE BEKTOpAa MHAYKIIMM MArHUTHOTO TOJS MPOBOAHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenua;

CTPOUTH M ONHCHIBATh N300pakeHNe, CO3/1aBaeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;
BBIMOJHATh OSKCIEPUMEHTHl [0 HCCIENOBaHUIO (PU3MYECKHX SIBICHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi: TMpu I3ToM  (POpMYyIUpOBATH
npoOiieMy/3ajady W TUIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
NPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIC U3MEPEHHsI (U3NUYECKUX BEJIMYUH, MPU 3TOM BBIOUPATH
ONTUMAJILHBINA CTIOCO0 U3MEPEHUS U UCIOJIb30BaTh N3BECTHBIE METOAbI OL[EHKU MOTPEIIHOCTEH
U3MEPEHHU;

uccjaca10BaTh 3aBUCUMOCTHU (1)I/I3I/I'-I€CKI/IX BCJIMYHH C UCIIOJIB30BAHUCM HIPAMBIX I/I3MepeHI/If/’Ii npu
9TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yJabTaThl IOJYyYEHHON 3aBHUCHMOCTH
buznyecKkux BENMYMH B BHAE Ta0muil W TpaduKoB, JeNaTh BBIBOABI IO pe3yibTaTaM
UCCJIEIOBAHUSI,

coOnroaarh MpaBuiia OE30MaCHOTO TPy/Ja MPU MPOBEACHUU UCCIIEJOBAaHUM B paMKax yuyeOHOIo
9KCIIEPUMEHTA, Y4eOHO-HUCCIIEeIOBATEIbCKON U MPOEKTHOM JESATENbHOCTH C HCIIOJNIb30BAHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00OPaTOPHOTO 0OOPYIOBAHHS;

pemaTh pacu€THBIC 33a4d C SBHO 33JaHHOW (PM3MUECKONW MOJEIBIO, MCIONB3Ys (PU3NIECKUE
3aKOHBI U NPHUHIMIIBI, HA OCHOBC aHAJIM3a YCJIOBHUA 3aJadyu BI>I6I/IpaTI) (1)I/I3I/I‘~I€CKYIO MOICIb,
BBIICTIATh (U3MUYECKUE BEIMUYMHBI U (POpPMYJIbl, HEOOXOMUMBIC Uil €€ pellieHus, TPOBOAUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NUECKON BEITMUNHBI,

peiiaTb KAa4YCCTBCHHBLIC 3aJadu: BBICTpaWBaTh JIOTHUYCCKU HCIPOTHUBOPCUMBYIO MLCIHOYKY
pacCyXJI€HHI ¢ OMOpO Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,
HCIIONIF30BATh MPU PEUICHUH YUeOHBIX 33/1a4 COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIINH U IPECTABICHUS Y4eOHON U HAyYHO-TIOMYJIIPHOM
I/IH(l)OpMaHI/II/I, HOqueHHOfI U3 PpPa3IMYHBIX HWCTOYHHUKOB, KPUTHUYCCKHW AHAJIMU3UPOBATH
MOJIy4aeMyto HH(POPMAIHIO;

OOBSACHATh MPUHIUIBI JACUCTBUS MAIlIUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, paziuyarhb
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

IPUBOJIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
UCIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KM3HU NIl 0OeCreueHHs
0€30MacHOCTH MPH 0OpaIIeHUH ¢ MPUOOPAMH U TEXHUYECKHUMH YCTPONCTBAMHU, JUIS COXPaHEHHUS
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMYECKOTO MOBEJCHUS B OKPYKaloIlel Cpee;

paboTaTh B IPYIIIE C BHITOJIHEHNEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh padboTy
TpYyIIibl, pallMOHAJIBHO PACIIPECACIIATD 00s13aHHOCTH U ITaHUPOBATH ACATCIBHOCTD B
HECTAaHAAPTHBIX CUTyaluAX, aJCKBATHO OLCHUBATH BKJIAaJ KaXXJI0T0 U3 YHAaCTHUKOB I'PYIIIIBI B
pEIIeHNE paccMaTpUBaeMOn MPOOIEMbI



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®usuka — Hayka o npupone. Hayunsle Meroabl mo3HaHus OKpyxkaromero mupa. Pois
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue pU3NUECKUX sBIEHUH U poleccoB. Hayunsle runotessl. Pu3nyeckne 3aKOHbI
U Teopuu. ['paHu1IbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIun cooTBeTCTBUS.

Poimp m mecto ¢u3uku B (HOPMUPOBAHMHM COBPEMEHHOW HAY4YHOW KapTHHBI MHUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

Amnaiorossle U IU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMkeHus. Cucrema OTCYETa.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepualbHOM TOYKH, UX IMPOEKIMU Ha OCH CHUCTEMbl KoopauHatT. CloKeHHe NepeMeleHuid U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABMKEHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.
CBoOonHoe mageHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe npuxenue. J[BmkeHne MaTepuaibHON TOUKH 110 OKPYKHOCTHU C ITOCTOSTHHOM 1O
MOJIYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, IWHEWHAss CKOpocTh. [lepuoa u yactoTa oOpaiieHus.
[{eHTpOCTPEMHUTENBHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHUAOMETP, JBUKEHHUE CHAPSJIOB,
LEMHbIE U peMEHHbBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.
[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOmeHHOTo MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOMICHUSI MEXKIY MyTSMH, TMPOWIEHHBIMU TEJIOM 3a TOCIEI0BATEIHHBIC
paBHBIE TTPOMEXKYTKH BPEMEHH TPHU PABHOYCKOPEHHOM JIBIDKCHMH C HAdaJbHON CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tenaa, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa



[Ipunin otHocutenbHocTH ["anmumnes. IlepBwiii 3akoH HproToHa. MHepuuanbHbIe CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cui. Bropoii 3akon HeloToHa 11711 MatepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA [UIs1 MaTepUAIIbHBIX TOYEK.

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

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

Tpenue. Buasl TpeHust (mokosi, ckojibxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIbKEHHSI U cuiia TpeHus nmokosi. Koaddunuent tperns. Cunia CONpOTUBICHUS MIPH
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarensHoe U BpallaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tela.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauleHus. [linedo cuibl. YCinoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: MOALIMUIHHUKK, JIBU)KEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME Macc B3aUMOJICHCTBYIOIIUX TEN.

BTtopoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHue aBMxkeHUs OpycKa 10 HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUIUX B IPY>KMHE U PE3MHOBOM 00paslie,
OT ux AaehopmMariuu.

HccenenoBanue ycaoBUui paBHOBECHUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmnynec maTepuanbHONM TOYKU (Tena), CUCTEMBbl MaTepUalbHBIX TOYeK. VIMIynbc cuiibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTH CHITBL.

Kunernueckas sHeprus MarepuanbHoil Touku. Teopema 06 N3MEHEHUH KUHETHYECKOI SHepIUu.
[TorenunanbHast sHeprus. [loTeHuuanbHas sHeprus ynpyro neOopMHUpPOBAHHOW MPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBle W HEMOTEHIMANbHBIE CUJBL. CBs3b pPabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHNEM MEXaHMUECKON SHEPTUU CUCTEMBI T€J1. 3aKOH COXPAHEHUSI MEXAHUUYECKOM DHEPT M.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ueckne yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: BOJAOMET, KOMEp, MPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexo MOTEHITMAIBPHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydeHne abCOTIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHHUEM MEXaHWYECKOM SHEPTruu Tejlia Ha IMpuMepe
pacTsKEHUSI PE3UHOBOIO KI'yTa.

Pa3zgea 3. MoJjiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISPHO-KUHETUYECKOH TEOpPUH M MX ONBITHOE OOOCHOBAHUE.
bpoynosckoe nBuxenue. Huddys3us. Xapakrep IBUKEHHS U B3aHUMOICHCTBHS YaCTHII
BellecTBa. MoOJeNd CTPOCHUS Ta30B, JKUIKOCTEH U TBEPABIX Tell U OOBSICHEHHE CBOMCTB
BEILECTBA HAa OCHOBE 3THX Mozesed. Macca u pasmepsl MoisieKys. KonudecTBo BeliecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopenps wupneanbHoro ra3za. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
ueanpHOro rasza. AOCONIOTHas TeMIleparypa Kak Mepa CpeJHeld KHHETHYECKONW 3HEpPruu
TEIJIOBOTO JABWKeHUs dactul rasa. [lkana temneparyp KensBuna. ['a30Bble 3aKOHBL
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon [ansToHa. M3omporeccsl B UACATBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpeacTaBieHne H30IMPOIECCOB: U30TEPMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BemiecTBa, (ororpaguu  MoeKyl
OPraHUYEeCKUX COCTUHECHUM.

OmnpiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mogpnens onbira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOI'O B3aUMOJIEHCTBUS.

Mopens, HILTIOCTPUPYIOIAast IPUPOTY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3/1yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEeHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHamuueckas cuctemMa. BHyTpeHHss SHeprus TepMOJUHAMUYECKON CUCTEMBI U CTTOCOOBI
e€¢ wusmeHeHus. KonuuecTBo TemnoTel U pabora. BHYTpeHHSIsT SHeprus OJHOATOMHOTO
UICANBHOrO rasa. Buapl Temonepenauu: TEIIONPOBOAHOCTb, KOHBEKLMS, W3Iy4YCHHE.
VY nenbHas TEIIOEMKOCTH BelllecTBa. Kon4yecTBO TEMIIOTHI IPU TEILIONEPEIAUE.

[Tonsitne 060 agmabarHoM mporecce. [lepBbIit 3akoH TepMoauHAMHKHU. [IpuMeHeHue mepBoOro
3aKOHa TEPMOJAMHAMHUKH K H30MpolieccaM. ['papuueckast uHTeprnpeTaus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B Mpupoe.

Tennosbie MamuHbl. [IpuHIUOBl AeiicTBUs TernoBbix MamuH. [IpeoOpa3oBaHus sHepruu B
TeruioBbiX MammHax. Koagdunuent nonesnoro neiicrsus teroBod mamuuel. [{ukn Kapao u
ero Kod(hPUIUEeHT MoJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.
TexHuueckue ycTpoiicTBa M MPAaKTHUECKOE NMPUMEHEHME: IBUTATEIb BHYTPEHHEIO CrOPaHUS,
OBITOBOM XOJOAMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTPEHHEHN SHEPruu Tejla MPU COBEPIICHUU PadOThI: BBUIET MPOOKH U3 OYTHUIKU
1OJ JIEHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue 3¢pupa B JaTyHHOU TpyOke MyTéM TpeHHS
(BuaeOIeMOHCTpAIHS ).

H3meHeHre BHYTpeHHEH sHepruu (TemrepaTyphl) Tejla IpU TeIuionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIIsi BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u koHjeHcanus. VMcnapenue u kumneHue. AOCONIOTHAS M OTHOCHUTENbHAS
BJIKHOCTh BO3/ayXa. HachlmeHHbIi map. YaenpHas TemjaoTa napoodpa3oBaHus. 3aBUCUMOCTb
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe temo. Kpucramnumyeckue u amopdHbie Teiaa. AHHM30TPOIHUS CBOWCTB KPHUCTAILIOB.
Kunkne xpucramnsl. CoBpeMeHHble Marepuanbl. [lnaBnenue um xpucramnuzanus. YaenbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpOWCTBa W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IIOJIy4EHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pasnen 4. dinekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Tesl. DIeKTpUuecKkuil 3apaa. J(Ba Buaa snexTpuueckux 3apsaos. [IpoBogHukwy,
JUBJIEKTPUKU U MTOIYIPOBOIHUKH. 3aKOH COXPAaHEHHUSI IIEKTPUUYECKOTO 3aps/ia.
B3aumogeiictBue 3apsnoB. 3akoH Kynona. Toueunslid 3€KTpUUYECKUN 3apsil. DIEKTPUUECKOE
nosie. Hanpsik€HHOCTH 3nekTprueckoro nois. [IpuHuun cyneprno3uiuy 3JIeKTPUUecKUX MoJeH.
JIuHNM HanpsHKEHHOCTH 3JEKTPUUYECKOTO MOJIS.

PaGora cun snextpoctaruueckoro mois. [lorenmuan. Paznocts norennuanos. [IpoBogHuky u
JUAIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J€e. JuanekTpuyeckas npoOHUIIaeMOCTb.
OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATopa. HEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHu4yeckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHHME: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMIIEHHE DJIEKTPOIPHUOOPOB, KOHIEHCATOP, KOMUPOBATBHBIM
anmapar, CTpyUHBIM IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.



JIMPneKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaropa OT IUIONIAJU IJIACTHH, PAaCCTOSHUS
MEXy HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit nekmpuueckuil mok. Toku e paznuunvix cpedax

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS 3JEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIH TOK.

Hamnpsokenne. 3akon Oma 17151 ydacTka LIETH.

DNEKTPUYECKOE COIPOTUBIIEHHUE. YIEIIBHOE CONPOTUBIIEHME BellecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE IPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.
DNEeKTpOABMKYIIasi Cujla U BHYTPEHHEE CONPOTHBICHHE HCTOYHHMKA TOKa. 3akoH Owma i
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsA MPOBOAUMOCTb TBEPJBIX METALIOB. 3aBUCUMOCTh CONPOTUBIICHUSI METAJIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoHuku. CoOCTBEHHAs U MPUMECHAs IPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA P—
n-nepexona. [ToxynpoBoaAHHKOBBIE TPUOOPHI.

OJIEKTPUYECKUII TOK B pacTBOpaX M pAcCIUIaBaX AJIEKTPOJIUTOB. DJIEKTPOJUTUUYECKAS
JUCCOIUAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSATENbHBIH M HECAMOCTOSATENbHBIA pa3psa. MoiHuMSL.
ITma3ma.

TexHHuecKkne YCTpONCTBAa M IPAKTUYECKOE NPHUMEHEHHE: aMIIEpMETpP, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKA, OJJIEKTPOHArpEeBATEIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIH JMOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TNOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSIKEHUSL.

3aBUCHUMOCTb CONPOTUBJIEHMS] LWIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IJIOLIAAH
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemaHHOE COEIMHEHUE POBOIHUKOB.

IIpssMoe u3MepeHHe D>IEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3amblkaHME TaJbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHnne 37eKTpOABMKYIIEH CHIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.
Hab6nronenue anexTpomusa.

Me:xnpeamerHbie CBA3H

Nzyuenne kypca ¢usuku 0azoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM
COJIepKaTeNNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.



Medsicnpeomemnule nonsimusl, CBSI3aHHBIC ¢ H3YYSHUEM METOJIOB HAYYHOTO IMO3HAHHUS: SIBIICHHE,
HAy4YHBIA (aKT, TUNIOTE3a, PU3NUYECKasi BEIMYMHA, 3aKOH, TEOpHsl, HAOIIOICHNE, SKCIICPUMEHT,
MOJICTTMPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: peliecHUE CUCTEMbl YPaBHCHHH, JIMHEWHas (YHKIUS, Tapadosia, Tuinepooa, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHTCHC, KOTAaHT€HC,

OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX IPOEKIMU HA OCH KOOPAMHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABUKEHHE B XKHUBOM npupoje, 1uddysus, ocMoc, Ternoo0OMeH KUBbIX
OpraHu3MOB (BH/IbI TEIUIONEPEIadyH, TEIIOBOE PABHOBECHUE), FNEKTPHUUECKUE SBJICHUS B )KUBOM
IIPUPOLE.

Xumus: IDUCKPETHOE CTPOCHME BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJIIpHAasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, XUAKOCTEH U Ta3oB, JJIEKTPUYECKHE
CBOMCTBA METAJIOB, 2JIEKTPOIUTHYECKAsL JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodOpazoBaHuE ABM)KEHUH C HCIOJIb30BAHUEM MEXAHM3MOB, YYET TpPEHUS B
TEXHUKE, MOJIIMIHUKYN, MCIIOJIb30BAaHUE 3aKOHA COXPAHEHMs MMITyJbca B TE€XHUKE (pakKera,
BOJIOMET U Jpyrue), JABUraTeilb BHYTPEHHEro CropaHus, IapoBas TypOHHA, OBITOBOM
XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUH ITOYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCIIE
HAaHOMATEpPUAIOB, W  HAHOTEXHOJIOTMM,  DJJEKTPOCTaTHUYECKas  3alluTa,  3a36MJICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEP, IJIEKTpOHArpeBaTeibHble HPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, rajIbBaHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHBIE MarHUTHl. B3auMoJeiCTBHE NMOCTOSHHBIX MarHuTOB. MarHuTHOe nose. Bekrop
MarHuTHOM HMHIAYKUMH. [IpyHIMD cynepno3uuuyM MarHMTHBIX IOJjed. JImHuM MarHuTHOU
uHAYKIMU. KapTiHa TuHUM MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarsauTtHoe noJie MpOBOJHMKA ¢ TOKOM. KapTrHa TMHMN MHYKIIUY MarHUTHOTO 1OJISL JJIMHHOTO
IPSIMOrO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJHHUKA, KaTYIIKH € TOKOM. OmbIT
Opcrena. BzanmoelicTBie MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Moaysb U HanpaslieHUE. J[BH)KEHUE 3apsHKEHHOM 4acTUIBl B OJHOPOJIHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBneHne  snmekTpoMarHUTHOM  MHAYKOUU. [loTOK  BEkTopa  MarHMTHOM  MHIYKIUU.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMU. 3aKOH 3JIEKTPOMarauTHoW nHaykunu dapazest.

BuxpeBoe »anekTpuueckoe TMose. ONEKTPOABMKYLIas CHJIA HWHAYKIMH B IPOBOJHHKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpOHCTBAa UM IPAKTHUECKOE TNPUMEHEHHUE: IIOCTOSIHHBIE  MAarHUTHI,
ANEKTPOMATHUTHI, AJIEKTPOJBHUraTElb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHI, WHAYKIIMOHHAS
1eyb.

Llemoncmpayuu

OmneiT DpcTena.

OTKII0OHEHNE 3IIEKTPOHHOTO Iy4YKa MAarHATHBIM ITOJIEM.



JIMHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuta Ammiepa.

HevictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTB 3JIEKTPOABMKYIIEH CHUITBI MHAYKIIUU OT CKOPOCTU U3MEHEHHSI MATHUTHOTO MTOTOKA.
SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KOEOAHUS

Konebarenbnas cucrema. CBoOOIHbIE MexaHn4Yeckue konebanus. ['apmMoHnueckue konebanus.
[lepuon, yactoTta, ammuuTtyna U ¢asa konebanuil. [IpyxuHHBIN MasTHUK. MaTemMaTHYeCKHii
MasiTHUK. Y paBHEHUE rapMOHUYECKUX Kosiebanuil. [IpeBpallienre 3Hepruu npyu rapMOHUYECKUX
KOJICOAHUSX.

KonebGatenbupiii  kOoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KojeOaHUsS B  UACATHLHOM
KOJIe0aTeIbHOM KOHType. AHAJOTHS MEXAY MEXaHHYEeCKMMH U JJIEKTPOMArHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B HJICATLHOM KOJIeOAaTEIIbHOM
KOHTYpE.

[IpencraBiaeHne o 3aTyxamroIUX KoyeOaHUAX. BBIHYXIEHHblE MeXaHHYECKue KoJaeOaHUs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHHUS.

[Tepemennbiii Tok. CuHycOMIaIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IlpousBoiacTBo, mnepegaya W NOTpeOIIEHUE HIEKTPUUYECKOH HHEPIuu.
OKOJIOTUYECKHE PUCKH IIpU NPOU3BOJCTBE 3JIEKTpodHepruu. KylbTypa HCIIONIB30BaHUSA
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne ycTpoMCTBa M NMPAKTHYECKOE IMPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, F€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM DJIEKTPOIIepe1ay.

Llemoncmpayuu

UccnenoBanue mapameTpoB KosieOaTeIbHOM CHCTEMBbl (NMPYKWHHBIA WM MaTeMaTHYECKUM
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOMCTB BBIHYXKICHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusl.

OcmwmiorpaMMsl  (3aBUCUMOCTH  CHJIBI  TOKa M HAampsDKEHHS OT  BPEMEHHM)  JUId
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mnocnenoBaTelbHOM COEQUHEHUN PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH H
KOH/JIEHCATOopa.

Mogenb TUHNAN 3IEKTPOIIepESauH.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpHOAA MajbIX KoJieOaHWM rpy3a Ha HUTH OT JIJIMHBI HUTH U
Macchl rpys3a.



HccenenoBanue NepeMEeHHOro TOKa B LEMU M3 MOCIIE0BATENbHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexanudeckre BOJHBI, yCIOBHUsS pacnpoctpaHeHus. [lepuon. CkopocTe pacnpocTpaHEHUs U
JuMHa BoiHbL. llomepeuHsle W TpoAoibHBIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL. YCJIOBUSL H3JIYyYEHUs >SJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BekTopoB E, B, V B snekrpomarHuTHoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, NpeIoMIieHue, mnoysgpusanus, audpakuus, uHTepdepernus. CKOPOCTH
AJIEKTPOMATHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEeH Cpeibl.

TexHU4YecKne YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIbTPa3BYKOBasl JMATHOCTUKA B TEXHUKE M MEIULMHE, pajap, paauONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue orpaskeHus U MpeioMIICHHS MEXaHUYECKHUX BOJIH.

Habmonenne narepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHA.
HccnenoBanue CBOMCTB AJIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE, NMPEIOMIIEHUE, MOJIpU3alius,
mubpaxkus, MHTepQEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeliHOe pacpocTpaHEHUE CBETa B OTHOPOJIHOM cpeae. Jlyu
cBera. ToyeuHblll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300paXkeHni B IMIIOCKOM 3epKalie.
[Ipenomnenue cBera. 3akOoHBI TMPEIOMIICHUSI CBeTa. AOCONIOTHBIN MOKa3aTelb MPETOMIICHHS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroy MoJaHOro BHyTPEHHETO OTPAKEHHUSL.
Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Colwupatomue U paccenBaromue JuH3bl. ToHKas auH3a. DOKYCHOE PACCTOSHUE M ONTHYECKAast
cuna ToHKoM suH3bl. [locTpoeHune n3oOpakeHUit B COOMpArOMIMX M PacCEUBAIOLINX JIMH3AX.
dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

Bonnoras ontuka. Uatepdepentiusa cera. KorepeHTHbIE MCTOYHUKU. Y CIIOBUS HAOIIOACHUS
MaKCUMyMOB 1 MUHUMYMOB B HUHT€P()EPEHIIMOHHOMN KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus cera. Judpakimonnas pemeéTka. YciaoBue HaOMIOIEHUS TIaBHBIX MaKCHUMYMOB
MIPH TaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(DPAKITHOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA W TMPAKTHYECKOE MPHMEHEHHEe: OdKH, Iyma, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TENECKON, BOJOKOHHAs ONTHKA, TU(PaAKIMOHHAS
pemeéTKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpssMmonrHEITHOE pacpocTpaHeHue, OTpaKEHNE 1 TIpesioMyieHne cBeTa. OnTuyeckue mpruoopsI.



[TonHoe BHyTpeHHEe oTpakeHre. Mojiesib CBETOBO/IA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Mopenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue cekTpa ¢ MOMOIIBIO MPU3MBI.
[Tomydyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHONW PEIIETKH.
Hab6nronenue nossipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenune nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.
HabGnronenue aucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUU OTHOCHUTEIbHOCTH

I'paHunpl NPUMEHMMOCTH KjacCHMUecKoM MexaHuku. [locTymarsl crnennanbHOH Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTM CBETa B BaKyyMe, IPHHIIMII
OTHOCHUTEJIbHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHHU U COKPAILEHUE JITTUHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs IOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®ortonsl. Dopmyna [lnanka cBs3M SHEpruu (POTOHA C €ro YacTOTON. DHEPrus U HUMITYIIbC
dboToHa.

OtkpeiTue U uccnenoBanue porodaddexra. OnbiTel A. I'. Cronerosa. 3akonsl (poTodddekTa.
VYpaBuenue DiiHmreitHa 11 pororddexta. «KpacHas rpanuna» Gororddexra.

JlaBnienune cBeta. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpolcTBa M TPAKTUYECKOE MpUMEHEHHe: (OTOINEMEHT, (OTOJATUUK,
coNHe4Has OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®oTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -uactuil. [Inanerapuas Moaenb
atoma. [locrynatel bopa. M3nyuenue u nornorienne (GOTOHOB MPHU MEPEXOe aToMa C OJHOTO
YPOBHSI HEpruu Ha Apyroi. Bunel cnexktpoB. CrieKTp ypoOBHEW SHEPTHH aTOMa BOJAOPO/A.
BosHoBbI€ cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuyEHHE.

TexHUYECKHE YCTPOMCTBA M MPAKTHUECKOE TPUMEHEHHUE: CIIEKTPATbHBIN aHAIN3 (CIIEKTPOCKOM),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue mMHEHYaToOro crekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs sapa. OTKpPHITHE PaJlOaKTUBHOCTH.
OmnsiThl Pe3epdopaa no onpeneneHno cocraBa paanoakTUBHOTO u3mydeHus. CBoicTBa anbda-,
6era-, raMMa-u3ilydeHus. BiausHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpbiTHE TPOTOHA W HeWTpoHa. HykmonHas momens suapa ['eiizenOepra—lBanenko. 3aps
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DJIEKTpOHHBIH M TO3UTPOHHBIN Oera-pacmaa. ['amma-uznydenue. 3akoH
pazMoaKTUBHOIO pacnaja.

OHeprus cBs3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepusiii peakrop. TepmosinepHblii cuaTe3. [Ipo0IeMbl U MEPCIIEKTUBHI SACPHON SHEPTETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPIEeTHKU.

OnemMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

@yHIaMEeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pu3nueckoi KapTUHBI MUpA.

TexHuueckue yCcTpOHCTBA M IPAKTHUYECKOE IIPUMEHEHHWE: J03MMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acCTpOHOMHUH. [TpHuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.
Bup 3Bé3anoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JABHKCHHE.

ConneyHas cucrema.

Connue. ConneyHast akTUBHOCTh. Vcrounuk sHepruu ConHua u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. JlnarpamMma «CHEKTPAIbHBIM KJIACC — CBETUMOCTBY». 3BE31BI TIJIABHOU
IIOCJIEI0BATENBHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETHUMOCTBbY» JUIl  3BE3]  TIJIaBHOU
nociea0BaTelbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpeMEHHbIE MPEICTaBICHUS O
MPOUCX 0K ACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnineunsiii [Iyte — nHama [Manaktuka. Ilonoxxenune u nuxkenue Connua B [Mamaktuke. Turmbl
raJlakTUK. PannoranakTuky u kBa3apel. YEpHbIE ABIPHI B SApaxX FalaKTHK.

Bcenennas. Pacinpenue Beenennoii. 3akon Xa06uma. Paz6eranue ranaktuk. Teopus bonpiioro
B3pbIBA. PETMKTOBOE M3ITydeHHE.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYKEHHBIM IJ1a30M C HUCIIOJIb30BAaHUEM KOMITbIOTEPHBIX MPHJIOKEHUN IS
OTIpe/ieNIeHUs] MOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IMS
CeBepHoOro nomnymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O6o0maree NOBTOpPeHNE



Pomnb ¢usnky u acTpOHOMHUY B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAILHON M dTHUYECKOU
cdepax AeSITeTbHOCTH YEeIIOBEKa, POJIb U MECTO (DM3HKHU M ACTPOHOMHH B COBPEMEHHOM

HAY4YHOH KapTHHE MHpa, pojb (pu3nueckoil Teopud B (POPMHUPOBAHUM MPEICTABICHUH O
buznyeckoil kapTuHe MHUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeaMeTHblie CBS3U

W3ydyenne kypca ¢usuku Oa3oBoro ypoBHS B 11 Kjacce OCYIIECTBISETCS € y4ETOM
COJIepKaTeNIbHBIX MEXKIIPEJIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJOTHH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemmnule noHAmMuUs, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOI'O IO3HAHUS: SIBIICHUE,
HAy4YHBIA (aKT, TUNIOTE3a, PU3NUYECKasl BEIMYMHA, 3aKOH, TEOpHsl, HAOIIOICHNE, SKCIICPUMEHT,
MOJIeJIUPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (DYHKUIUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOODPJWHAT, CIOXKEHHE BEKTOPOB, IIPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHH,
MpU3HAKU TI0I00MS TPEYTOJIbHUKOB, ONPEIeICHHE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.
buonocus: snexTpuyeckue SBJICHHS B JKUBOU Mpupoje, KojeOaTelnbHbIE IBHKEHUS B KUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOW MPUPOJEC, IEHCTBUE PaAUaIlii Ha )KUBBIC OPTaHU3MBI.
Xumus: CTpOGHHUE aTOMOB U MOJIEKYJI, KPUCTANIMYECKAsA CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30oBaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIBbHBIN aHATH3.

l'eocpaghus: MarHuUTHBIE TONIOCAa 3€MIIM, 3aJeKH MArHUTHBIX pPyd, (OTOChEMKA 3eMHOMN
MOBEPXHOCTH, IPEICKAZAHUE 3EMIICTPICCHHUIA.

Texnonoeus: JTWHUU DIEKTpOIlEperad, IE€HEpaTOp IEPEMEHHOIO TOKAa, 3JIEKTPOJBUIraTellb,
WHAYKIIMOHHAS TeYb, pajap, paJuonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N HaumenoBanun | KosmuyecTBo 4yacos JJIeKTPOHHbIE
[1]
€ pa3esioB u (uudposBbie)
n/ Bcer | Konrpoabnsl | IlpakTuyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThl e padoTsI
NpOrpamMmbl pecypchl

Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

dusznka u
bubmuoreka [JOK
METO/IbI
1.1 2 https://m.edso0.ru/7f41bf7
Hay4HOTO 5
TIO3HAHMUA B
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bubmuorexa [JOK
2.2 | luHamwuka 7 https://m.edsoo.ru/7f41bf7
2
3aKoHbI bu6mmoreka [IOK
2.3 | coxpaHeHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Hroro mo pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OcCHOBBI
MOJIEKYIAPHO- bubmuorexa [JOK
3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 9
TEOpUH
OCHOBEI bu6nmoreka [JOK
3.2 | TepMOIMHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperartHble
COCTOSIHUSI bu6mmorexa [IOK
3.3 | BemecTna. 5 https://m.edsoo.ru/7f41bf7
®a3oBhIC 2
MIePEXO0/IbI
Hroro no pazneny 24

Paznen 4. JIEKTPOJAMHAMUKA



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

bu6mmoreka [IOK
41 DeKTpoCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 35IeKTpUYECKUI 12 1 1 bubnnoreka [HOK
' TOK. TOKM B pa3JiMuHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
11 KJIACC
No | HanMeHoBamime KoauvecTBo yacoB DJIeKTPOHHbBIE
(uudpossbie)
n/ | pasgenoBuTeM | Beer  Konrpoabnbl | [lpakTudeckn
oOpa3oBaTe/ibHbIE
n | NporpaMmbl 0 € padoThl e paboThbl
pecypcebl
Paznen 1. 3JIEKTPOJAMHAMUKA
MarunuTtHoe 1moie. bubnunoreka LIOK
1.1 | DnekrpomarnutHa | 11 1 3 https://m.edsoo.ru/7f41c9
A MHTyKIHS ic
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4eckue u bubmmoteka IIOK
2.1 | BieKTpOMarHUTHbI 1 https://m.edsoo.ru/7f41c9
€ KoJiebaHus 7c
MexaHn4ecKue u bu6nmorexa LIOK
2.2 | DIIEKTPOMArHUTHBI 1 https://m.edso0o.ru/7f41c9
€ BOJIHBI 7c
bubmmoteka IIOK
2.3 | Onrtuka 10 3 https://m.eds00.ru/7f41c9

ic

Uroro no pazgeny

24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTIeITUaTLHON 4 1 bubmuoreka [{OK
| TeopuM OTHOCHTETBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DJIEeMEHThI KBAaHTOBOM 6 bubmuoreka [{OK
' ONTHKH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
4.2 | Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
4, A
3 | Aromnoe snpo ° https://m.eds00.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DNeMEeHTbI ACTPOHOMUH U 7 1 bubnmoreka [JOK

' acTpoU3UKH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

bubnunorexka LIOK

6.1 | Obobmaioutee nosropenie 4 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 4 7
[10 TTIPOT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Cnoco0bl OLIEHKH TOCTHKEHHUS YYAIIUXCH MJIAHUPYEMBbIX Pe3yJbTAaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl MOKHO MCII0JIb30BATH
cJieyIonue crnocoobl:

TexHonornyeckre KapThl 0 YI4EOHBIM TEMaM WK 0JI0KaM ¢ YKa3aHHEM
BUJIOB OLIEHOYHOU JE€ATEIHLHOCTH.

KpI/ITepI/II/I OLOCHKH KaK IMPCAMCTHBIX, TAK U TBOPUCCKHUX.

PeliTunroBasi cucteMa OolleHUBaHUS YY€OHBIX TOCTIXKCHHUM ydaIuxcs,
OCHOBaHHAsI Ha YUETe HAKAIJIMBAEMbIX 0aJUIOB 3a TEKYIHUE PE3YIbTAThI
oOy4eHus.

Jlnarnoctryeckue TeTpaau sl GUKCALMKU pPe3yIbTaTOB BhIIOJHEHUS
TEKYLIEro U UTOTOBOTO KOHTPOJIS.

[TopTdonmo yyenuka ajist pukcanuu JOCTHKEHUN BO BHEYPOUHOU U
BHEIIKOJIBHOM €S TEIbHOCTH.

O11eHOYHBIE JIUCTHI 110 Pa3HBIM TeMaM C KPUTEPUSIMHU ITPOBEPKU YMECHUHN U
OayutaMu I OLICHKH.

JIucThl MHAUBHUAYATBHBIX JOCTI)KCHUHN yUaIIUXCs IS OIEHKH UX PaOOThI
B Oaju1ax.

PelTUHTOBBIE KAPTHI IO TEMAM JJIsl ONPEICIIEHNUS PEUTHUHIA YUAIUXCS.



OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-
METOINYECKOI'O OBECIIEYHEHMSI.

TexHuueckue cpeyicTBa 00yueHusl.

Kommnbrotep.

WNuTepakTuBHas 10CKa.

ITmakartsl.

JlupakTHyeckue U pa3aTOYHbIE MAaTEPUAITBI 110 TIPEIMETY.
Y4eOHUKHN

Y4eOHO -TIpakTHIECKOEe 000pYAOBaAHHE.

CTobl yUCHUYECKHE, CTYIIbS.

9. Cryn MATKHI.

10. [xad mist mpruOOPOB MO MPEIMETY.

11.  Jlocka mKkoJybHas.

12.  JleMOHCTpaIlMOHHBIN CTO.

13. leMOHCTpalMOHHAas JTMHENKA, TPEYTOJIbHUK, TPAHCIIOPTHUD.
YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

ONo Tk owdE

®dusuka, 10 knacc/ Maxumes I'.5., bByxosues b.b., Corckuit H.H. oz
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«IIpocsemienue»

» ®uzuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenscTBo
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Yuebnuk I'.l. Mskumes, b.b. byxosnes, H.H. Corckuit «®u3uka 10 kmacc:
y4eOHUK /17151 00111e00pa30BaTEebHBIX YUPEKICHUH: 0a30BbIi 1 MPOGUITLHBIHI
ypoBHM», M.: «ITpocBemenuey, 2021 r.

2. YueOnuk I'.4. Msakuues, b.b. Byxosues, B.M. Hapyrun «®usuka 11 kiacc:
y4eOHUK /17151 00111e00pa30BaTeNIbHbIX YUPEKACHUN: 0a30BbIi 1 MPOQUITBHBIMI
ypoBHN», M.: «IIpocBemienue», 2021 r.

3. AagpromeukuH C.M., CinyxaeBckuilt A.C. "KoHCTpyKTOp" CaMOCTOSATENbHBIX
U KOHTPOJbHBIX padoT. dusuka. 10-11 knaccsl. M.: «IIpocsemenuey. 2010 r.
191 c.



TOCYTAPCTBEHHOE BKOJDKETHOE OBIEOBPAZOBATE/ILHOE VUPEXIEHUE
«JJOKYYAEBCKAS IIIKOJIA Ne 5 TOPOJCKOI'O OKPYT'A JIOKYUYAEBCK»
JIOHEILIKOM HAPOJTHOU PECITYBJIMKU

PACCMOTPEHO COI'NTACOBAHO YTBEPXIAIO

na saccaannx [IIMO 3am. aupexTopa no YP HJupextop I'B

ITporoxon ot « £2» p§ Z4r. ) SHOEYYAERC
Ne 4 . @{?_T-BAFOHTEIPCHKO(‘__;;j;_;‘_:___ D0
Pyvrorogurens HIMO « 39» 227 W/ 54 *{
_ﬁ_ H.W.PozymHas

£

KAJIEHAAPHO —- TEMATUYECKOE IINIAHUPOBAHMUE

HNPEIAMETA ®U3UKA

JJIA 10 - 11 KITACCA

PASPABOTAHO YYUTEJIEM:

ADPEH/IUKOB H. A.

Yuureas pusuxku.

2024 - 2025 y4eOHBIH roj.



10 KUIACC

Ne KomnuectBo
n/m Jara Tema ypoka 4acoB
[Inan ‘ dDaxt
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHMUSA (29)
1 |02.09 ®dusnka — Hayka o npupoje. Hayunsie 1
METObI TIO3HAHUS OKPYKAIOIIETO MUpa
2 Ponb u MecTo husuku B popMupoBaHun 1
04.09 COBPEMEHHOW HAyYHOH KapTHHBI MHpPa, B
MPAKTUYECKOU JESATEIbHOCTH JIIOICH
Paznen 2. MEXAHUKA (184)
3 Mexanunueckoe nBuxkeHne. OTHOCUTEIbHOCTh 1
09.09 MeXaHU4ecKoro JBuxkeHus. [lepemernienne,
CKOPOCTbh, YCKOPEHUE
4 11.09 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1
5 16.09 PaBHOMEpHOE NPSIMOIMHEHHOE IBHIKCHHE 1
6 18.09 CBoOopaHoOe majieHrue. Y CKopeHue CBOOOTHOTO 1
naICHUs
7 23.09 Kpuonuneiinoe npuxenue. [[BrxeHue 1
MaTEepHATILHOU TOYKH 110 OKPY)KHOCTH
8 25.09 [Tpunnum oTHOCHTENBHOCTH ["anmuest. 1
NuepunaneHbie cuctemsl orcyera. [lepBbii
3akoH HproToHa
9 Macca tena. Cwia. [IpuHIHAIT CyTIepro3UIHH 1
02.10 cui. Bropoii 3akon HeroToHa st
MAaTepHATbHON TOYKH
10 07.10 Tperuii 3akoH HproToHA U1 MaTepHaIbHBIX 1
TOYEK
11 09.10 3aKOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH. 1
[IepBasg KocMH4ecKasi CKOPOCTh
12 14.10 Cua ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koappuunent tpenns. Cuna 1
16.10 COTIPOTHUBIICHUS NIPU JBM)KEHUH TeJa B
KHJIKOCTH WU Taze
14 [TocTynarenbHOE M BpalaTesbHOE JBUKEHUE 1
21.10 a0COMIOTHO TBEPAOTO Tena. MOMEHT CHITBI.
[iievo cumbl. YciioBUs paBHOBECHUS TBEPAOTO
Tena




15

23.10

HMitynbsc MaTepUaIbHONW TOYKHU, CUCTEMBI
MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aKOH
COXpaHEHHUs UMITYJIbCa. PEaKTUBHOE IBUIKCHHE

16

06.11

PaGora u MomHoCTh cuiibl. KuHeTnueckas
SHEPrusl MaTepraabHON ToukH. Teopema 00
U3MEHCHUH KUHETHYCCKOW dHEPruu

17

11.11

ITorenumanpHas sHeprud. [loreHnuanpHas
SHEPrus ynpyro 1eopMUPOBAHHOMN NPYKUHBI.
[ToreHunanbpHas 3Heprus Tena BOIU3u
IIOBEPXHOCTU 3eMJIU

18

13.11

[ToTeHManbHBIE U HETIOTEHIIMAIBHBIE CUJIBL.
CBs13b pabOTHI HENTOTEHIIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOM SHEPTUU CUCTEMBbI
TeJl. 3aKOH COXPaHEHUSI MEXaHUYEeCKON
SHEPruu

Pasznea 3. MOJI

EKYJIAPHAA ®U3UKA U TEPMOJNMHAMMKA (24

4)

19

18.11

JlaGopaTtopHast pabota «MccienoBanue cBsizu
paboThI CHITBI C U3BMEHEHHEM MEXaHHUYECKOU
DHEPIUH Tella Ha IIPUMEPE PACTKECHUS
PE3UHOBOTO KI'yTa

20

20.11

Konrpomnsnas padora o teme «KunemaTuka.
Jlunamuka. 3aKOHBI COXPaHEHHsI B MEXAHUKEY

21

25.11

OcHOBHBIE TIOJIO’KEHUST MOJICKYJISIPHO-
KHMHETUYECKON Teopuu. bpoyHOBCKOE
nerxenue. Iuddysus

22

27.11

Xapaktep JBUKEHUS U B3aUMOJCHCTBUSA
yacTUL BeuiecTa. Monenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TeEll

23

02.12

Macca monekyin. KonnuecTBo BemiecTsa.
ITocrossHHass ABorazipo

24

04.12

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

09.12

Wneanshsiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

26

11.12

AOGcomoTHas TeMIiepatypa Kak Mepa cpeHei
KMHETUYECKOW SHEPIUH JIB)KEHHS MOJIEKYIL.
VYpasaenune MenpaeneeBa-Knaneiipona

27

16.12

3akon [lanbToHa. ['a30BbIe 3aKOHBI




28 18.12 JlaGopatopHas pabota «/ccnenoBanue
3aBHCUMOCTH MEX]y TapaMeTpaMH COCTOSHHSI
29 |23.12 W3onporueccsl B BAealIbHOM raze u ux
rpauUecKoe NpeCTaBICHUE
30 BHyTpeHHss SHEpTrUs TepMOIUHAMUYECKON
25.12 CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS.
KonngectBo TemnoTsl u pabora. Buytpenuss
DHEPTHUsl 0JTHOATOMHOTO UICATBHOTO ra3a
31 ]08.01 Busl Tensonepenaun
32 V nenpHas TEIUIOEMKOCTH BEILIECTBA.
13.01 KonuyecTBo TEIIOTHI MpH TEIUIONEpeaaye.
AnrnabaTHBIN nporecc
33 |15.01 [TepBbIii 3aKOH TEPMOJMHAMUKHU U €T0
NPUMEHEHHE K U30IPOIIECCaM
34 | 20.01 HeoOpaTtuMocTh MpoIeccoB B MPHUPOJIE.
BTopoii 3aK0H TEpMOJIMHAMUKHI
35 22.01 [Tpunnun nevictus u KI1J TrermoBoit
MAaITHHBI
36 |27.01 Iuxn Kapro u ero KI1J]
37 129.01 DKOJIOTHYecKHe MPOOIEMbI TEIUIODHEPTETHKH
38 03.02 O6o6maromuii ypok «MounekyispHas husmuka.
OCHOBBI TEPMOAMHAMUKHI
39 05.02 KonTponbHas pabota o Teme «MomnekynspHas
¢u3uka. OCHOBBI TEPMOIMHAMUKHU
40 10.02 ITapooOpa3oBanue u koHaeHcanus. Vcmapenue
W KUTICHUE
41 12.02 AOcCoIOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTh
BOo3ayxa. HacelienHslii map
42 TBépnoe teno. Kpucraminueckue u amopgHbie
17.02 Tena. AHU30TPONUS CBOMCTB KPUCTAJLIOB.

Kunkne kpuctamisl. CoBpeMeHHbIE
MaTepHuabl

Pasnea 4. DJIEKTPOJJUHAMUKA (224)

43 19.02 [InaBnenue u kpucrammzanus. Y aenbHas
terioTa miasiaeHus. Cyonumanus

44 24.02 YpaBHeHHe TemIoBoro 6ajsanca

45 26.02 DnexTpu3anus Tea. DIeKTPUIECKUi 3apsil.

I[Ba BHUJIa SJICKTPUYICCKHUX 3aps10B




46

03.03

[IpoBOIHUKHU, TUATEKTPUKHU U
MOJYMPOBOJIHUKH. 3aKOH COXPAHECHUS
3JIEKTPUYECKOTO 3apsia

47

05.03

B3aumoaeiictBue 3apsanoB. 3akoH Kymnona.
ToueyHblil 2JIEKTPUYECKUN 3apsi]

48

10.03

Hanpsk€HHOCTD 3J€KTPUYECKOTO MOJIS.
[IpuHUHUI CyNIEPIO3UIIUU IIEKTPUUECKUX
nojei. Jlunun HanpsiKEHHOCTH

49

12.03

Pabota cuit 31eKTpOCTaTHYECKOTO TOJIS.
ITorennuan. PasHOCTb MOTEHIINAIOB

50

17.03

HpOBOIIHI/IKI/I " JUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC. I[I/IBJ'ICKTPI/I‘ICCKEUI
IIPOHUIIACMOCTb

51

19.038

OnekrpoémkocTb. KoHeHncaTop

52

31.03

ONEeKTPOEMKOCTB INIOCKOI0 KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa

53

02.04

JlaGopaTopHas pabora "M3mepeHue
AIEKTPOEMKOCTH KOHAeHcaTopa'

54

07.04

[TpuHIMD 1EHCTBYUS U IPUMEHEHUE
KOH/ICHCAaTOPOB, KOMTUPOBAJILHOTO aIIapara,
CTPYHHOTO IIPUHTEPA. DIIEKTPOCTaTUYECKas]
3amuTa. 3a3eMIIeHHE AIEKTPonpuOopoB

55

09.04

DIEKTPUYECKHI TOK, YCIOBHS €r0
cymectBoBanus. [locrosuubiii Tok. Cuiia Toka.
Hanpsixenue. Conporusnenue. 3akon Oma it
ydacTKa Lenu

56

14.04

ITocnenoBarenbHOE, apaIeNbHOE,
CMEIIaHHOE COEJMHEHHE IIPOBOIHUKOB.
JIaGopartopHas pabota «3yuenue
CMEIIaHHOTO COEMHEHHSI PE3UCTOPOBY

57

16.04

PaGoTta 1 MOILITHOCTH ANEKTPUIECKOTO TOKA.
3akon Jlxoyns-Jlenna

58

21.04

3akoH OMa /715t TOJTHOM (3aMKHYTOM)
aeKTpudeckoi nenu. Koporkoe 3aMblkaHue.
JIaGoparophas pabota «3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUSI»

59

23.04

DneKTpOHHas TPOBOJAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEpaTypHl.
CBepxnpoBOIMMOCTb




60

28.04

OnexTpuueckuil Tok B Bakyyme. CBolicTBa
9JIEKTPOHHBIX ITYYKOB

61

30.04

[TomynpoBoIHUKH, UX COOCTBEHHAS U
IIpuMecHas poBoauMocTb. CBoiicTBa p—N-
nepexoa. [lomynpoBoagHIUKOBBIC TPHOOPHI

62

05.05

DNeKTpUYECKUi TOK B PaCTBOPAX U pacIjiaBax
AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
Jrcconuanys. DIeKTPOIIH3

63

07.05

DJIeKTPUUECKHUH TOK B Ta3ax.
CaMOCTOSTEILHBIN U HECAMOCTOSITEILHBII
pa3psa. Mouaus. [1nazma

64

12.05

DJeKTprYecKre MPHOOPHI U YCTPOMCTBA U UX
MpaKTHIecKoe mpuMeHeHue. [IpaBuna TeXHuKu
0e30macHOCTH

65

14.05

0O0606mamui ypok «JeKTpoIMHAMUKA»

66

19.05

Konrponpnas padora mo reme
«Qnekrpocraruka. [locrosHHbIN
ANEKTpUYECKUi TOK. TOKHM B pa3iIM4HbIX
cpenax»

67

21.05

PesepsHslii ypok. Kontponbhas pabota mo
Teme "DIEKTPOJMHAMUKA

68

26.05

PesepBHEIi ypok. O600IIarOMNN yPOK TIO
temam 10 knacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC
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Paznea 1. JIEKTPOJAUHAMUKA (1149)

03.09

ITocTosIHHBIE MArHUTHI U UX B3aUMOJECHUCTBUE.
MarnutHOe nosue. Bekrop MarHuTHOU
WHAYKIUU. JIMHUM MarHUTHON MHIYKLIMU

05.09

MarsuTtHoe 1moJjie IpOBOJHUKA ¢ TOKOM. OTbIT
Opcrena. BzaumopaencTBue mpoBOAHUKOB C
TOKOM

10.09

Jlabopatopnast pabora «3yuenue
MAarauMTHOIO ITOJIAA KaTylIKU C TOKOM)»

12.09

JlelicTBME€ MAarHUTHOTO TOJIS1 HA POBOJHUK C
tokoM. Cmita Amnepa. JlabopaTopHas pabora
«HccnenoBanue JeHCTBUSA IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM

17.09

JleficTBME€ MarHUTHOTO MOJISI HA IBHXKYIIYIOCS
3apskeHHYro yactuny. Cuna Jlopenna.
Pa6ora cunbl Jlopenia

19.09

DneKkTpoMarHuTHast HHAYKIus. [loTok
BeKTOpa MarHuTHOM uHAYKIHU. IJC

WHIYKIIUW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

24.09

JlaboparopHas pabota «MccrnenoBanue
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUH

26.09

NHIyKTUBHOCTB. fIBIIE€HME CAMOWHIYKIIUH.
O/1C caMOMHYKIIMU. DHEPrusi MAarHUTHOTO
ITOJISI KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
noJe

01.10

TexHuuyeckue yCTpOﬁCTBa " UX NPUMCHCHHC:
MOCTOAHHBIC MArHUTHI, JICKTPOMAIrHUTHI,
QJICKTPOABUIATCIIb, YCKOPUTCIIN
SJIEMEHTAPHBIX YaCTUL[, MHAYKIITUOHHA I1€Yb

10

03.10

O6o6marmuii ypok «MarauTHoe mosie.
DJIEKTPOMArHUTHAS HHTYKIIHS




11

08.10

KonTponbaas pabota mo reme «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIUS»

Pazpen

2. KOJIEBAHMSA U BOJIHBI (244)

12

10.10

CB00OOIHBIE MEXaHUYECKHE KOTCOAHH.
I"apmonundeckue kojacOaHus. Y paBHEHHE
rapMOHUYECKUX KojieOanuii. [IpeBpaieHue
SHEPIUn

13

15.10

JlaboparopHas padorta «MccnenoBanue
3aBHCHUMOCTH MEepro/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

14

17.10

Konebartenbubliit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaH!s B UCaTbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTUS MEXTY
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMH
KoJe0aHusIMU

15

22.10

®opmyna Tomcona. 3akoH COXpaHEHUS
SHEPTHH B UICAIbHOM KOJIe0aTeIbHOM
KOHTYpE

16

24.10

[IpencraBienue o 3aTyXaONMX KOIeOaHUIX.
BreinykeHHBIE MEXaHUYECKUE KOeOaHMUs.
Pe3onanc. BeiHyX/IeHHBIE AIEKTPOMArHUTHBIE
KosebaHus

17

05.11

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMITUTYJTHOE U JAEUCTBYIOLIEE
3HAQ4YEHHE CUJIbI TOKA U HAIIPSKEHUS

18

07.11

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOIeHne IeKTPUIECKOM SHEPrUn

19

12.11

VYCTpoiCTBO U MPAKTHYECKOE MPUMEHEHHE
ANEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOTI'0 TOKa, JTMHUM 3J1eKTpornepeaad

20

14.11

OKOJIOTUYECKHE PpUCKU IPpHU TPOU3BOJACTBC
QJICKTPOIHCPIUH. KYJ'ILTypa HUCIIOJIBb30BaHUA
QJICKTPOOHCPIUU B MOBCEIHEBHOM JKU3HU

21

19.11

MexaHn4decKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth
pacupocTpaHEeHN U JJIMHA BOIHBEI.
HOHepe‘-IHBIC " OpOJ0JIbHBIC BOJITHBI




3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYKa.

22 21.11 1
BricoTa Tona. TemOp 3Byka

93 26.11 DNeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U 1

' ckopocTb. [lIkana 3neKTpoMarHuTHBIX BOJIH

[TpuHIHIBI paTUOCBSI3U U TEICBUICHHUS.

24 | 2811 PHHILIIB! PaA N 1
PazButue cpencts cBsa3u. Paguonokamus

25 03.12 KontponbHas padota «KonebaHust 1 BOJTHBDY 1

[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA B
26 05.12 OJTHOPOJHOM cpene. ToueuHbIi HCTOYHHUK 1
ceera. Jlyu cera

OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETA.
27 10.12 [TocTpoeHnue n3o0pakeHUH B IMIIOCKOM 1
3epKae

[Ipenomiienune ceera. [lonHoe BHyTpeHHEE
28 17.12 oTpaxxeHue. [IpenenbHbIi yroa noaHoro 1
BHYTPEHHEI0 OTPAKEHHUS

JlaGopaTopHas paborta «3mepeHue

29 19.12 1
MOKAa3aTelsl MPETOMIICHHS CTEKIIa
30 2412 JIunsel. [TocTpoeHne n300paxeHu B TUH3E. 1
' ®opmyJia TOHKOHM JUH3bI. Y BEJIMYEHUE JTUH3BI
JlaboparopHas pabdota «MccnenoBanue
31 26.12 paTopHas p 8 1

CBOWCTB M300paXeHUI B IMH3AX)»

Hucnepcus ceeta. CloKHBIN cocTaB 0€10ro
32 09.01 ceeta. l[er. JlabopaTopHast pabota 1
«HabmoneHne nucnepcun cBeTa

Wntepdepennus ceera. udpakius cera.

33 14.01 K
HudpakimonHas pemeéTrka
TTommepeyHocTs ¢cBeTOBBIX BOJH. [lomapu3amnus
34 16.01 P p 1
cBeTa
35 21,01 Onrtuueckue mpuOOPHI U YCTPONCTBA U 1
' YCJIOBHS UX O€30MAaCHOTO MPUMEHEHUS
I'paHuIIBI MPUMEHUMOCTH KJIACCHUECKOM
36 23.01 MexaHuku. [locTynaTel ciennanbHON Teopuu

OTHOCUTCIBHOCTHU

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH (44)

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.

37 28.01
3ameyieHre BpeMEHH B COKPAIIEHUE JUTHHBI




38

30.01

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChl C SHEPTUEH U
HUMITYJIbCOM. DHEPIUsl MOKOs

39

04.02

Kontponbnas padota «Ontuka. OCHOBBI
CHEIUaTbHON TEOPUU OTHOCUTEITLHOCTH

40

06.02

®otonsl. Dopmyna [Inanka. Dueprus u
uMIyibe (OTOHA

Pa3znesn 4. KBAHTOBAS ®U3UKA (154)

41

11.02

OTtkpeiTHE U HccienoBanue Gorodddexra.
Omneitel A. I'. CToneroBa

42

13.02

3akonbl poTtodddekra. YpaBHEHUE
Ditamrerina s potodrddexra. «KpacHas
rpanuia» Gorodddexra

43

18.02

Hasnenue ceera. OnbiTsl [1. H. JleGenena.
XHUMUYECKOE JICVCTBUE CBETA

44

20.02

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
npuMeHenue: GpoTosnemMent, GoToaaTIuK,
coNTHe4Has OaTapesi, CBETOUO]T

45

25.02

Pemrenue 3amay mo reMe «JI€MEHTEI
KBAHTOBOU OITUKN)

46

27.02

Mogens atoma Tomcona. OnbITEI
Pesepdopna o paccesHUIO 0-4acTHIL.
[Imanerapnas Mozens aroMa

47

04.03

[Toctynarter bopa

48

06.03

W3ny4enue u noriorieHue GOTOHOB NMPH
Iepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU
Ha Apyrou. Buasl criekTpos

49

11.03

BomroBele cBoiicTBa yacTHIl. BomHBI 1e
Bbpoiina. KopnyckynsipHO-BOJTHOBO#
nyanu3M. CIIOHTAaHHOE U BBIHYKJIEHHOE
W3JTy4YCHHUE

50

13.03

OTKpbITHE PATHOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuo cocrapa
PalMOaKTHUBHOTO M3JTyYCHHSI

51

18.03

CsoiicTBa anb(da-, 6era-, raMma-u3ITydeHUs.
Bimmsune PAAOAKTUBHOCTH HA KUBBIC
OpraHu3MBbI




52

20.03

OTkpbITHE IPOTOHA U HEUTpPOHA. 30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3JIy4yeHue

53

01.04

DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHble
peakuu. Snepusiii peaktop. [Ipodiemst,
MIEePCIIEKTUBBL, IKOJIOTUYECKUE aCTIEKThI
SIEPHON IHEPTETUKHI

54

03.04

OnemeHTapHble YacTUlbl. OTKpBITHE
no3uTpoHa. MeTo/ il HaOMoIeH s U
PErucTpanyy 3JIE€MEHTAPHBIX YaCTHLI.
Kpyrubii cron «®@yHaaMeHTaabHbIE
B3auMoeicTBusA. EAMHCTBO Qusznueckoit
KapTUHBI MUPa»

55

08.04

Otansl pa3BUTHs actpoHomuu. [IpuknagHoe
Y MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Buy 38é31HOTO HebA.
Co3sBe3nusi, spKue 3BE3/bl, IUIAHETHI, UX
BuauMoe asmkenne. ConHednas cCucTeMa

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU (74)

56

10.04

Comnne. ConHeyHas akTUBHOCTE. VICTOUYHHK
sHeprun CoJiHIIa U 3BE3]T

57

15.04

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEI0BATEIBHOCTH.
BaytpeHnHee crpoenue 3B€31. CoBpeMEHHbBIE
IIPEJICTaBICHUSI O TIPOUCXOKIEHUU U
sBosronnu CosHIa U 3BE3]

58

17.04

Mneunslii [Iyte — Hama ['anakTuka.
[Tonoxxenue u npuxenue ConHua B
I"amaktuke. 'amaktukn. Y€pHbIe BIPHI B
Apax rajJakTUK

59

22.04

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

24.04

Hepemennsie mpoOieMbl aCTpOHOMUHT

61

29.04

KonrponbHas pabota «1€MEHTHI
ACTPOHOMMH U acTPOPUZUKI»

Pasznen 6. OBOBIHIAIOIIEE IIOBTOPEHHUE (64)

62

06.05

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHH B SKOHOMHYECKOH,




TEXHOJIOTHYECKOM, COIIMAIbHOM M ATUYECKOM
cdepax AesITeNbHOCTH YeIIOBEKa

O6o06matromuii ypok. Poibs u mecto Gpusuku u

63 08.05 aCTPOHOMHUH B COBPEMEHHOW HAay4YHOU
KapTUHE MHpa
O6o6maromuii ypok. Poib puznueckoit
64 13.05 TEOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O
¢du3nveckoil kapTHHE MUpa
O6o6maromuii ypok. Mecto ¢pusudeckoit
65 15.05 KapTUHBI MUpPa B O0IIEM PsIY COBPEMEHHBIX
' €CTECTBCHHO-HAYUHBIX MPEJICTABICHHUH O
pUpOJIC
66 20.05 PesepBHOE BpeMms 1
67 22.05 PezepBHOE Bpems
68 22.05 PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




