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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o Qu3uke 0a30BOr0 YpPOBHSI Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaram
OCBOCHHSI OCHOBHOM 00Opa3oBaTelbHON MHporpamMmsbl, npenacraBieHHbix B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell HpOrpaMmbl BOCIUTAaHUA W
KOHIIETIIMK TIpernojiaBanusl yuyeoHoro npeamera «duszmka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoiu Oenepanuu, PEATU3YIOLINX OCHOBHEIE
o0OpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHne mporpaMmbl 1O (pU3MKE HampaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOH KapTuHbl Mupa oOydatomuxcs 10-11 xkmaccoB mpu
oOyueHuH ux (u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢uszuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pE3yJIbTaTaM
oOy4eHMs, a TakK€ YUYUTHIBAET HEOOXOAUMOCTh peaTU3alUud MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMH Y4eOHbIMU mpeaMmeramu. B Heit
ONPENENSIIOTCA OCHOBHBIE LI€JIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeaMETHbIE, TPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJlaM 00yUYEeHUS;

e coJlepkaHue yueOHoro npeamera «@u3nka» 1mno rogam 00y4eHHUs.

®du3rka Kak Hayka O HauOosiee OOIMUX 3aKOHAaX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JIeKaT B OCHOBE IMIPOIECCOB M SBJICHUN, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
buszuyeckoir reorpadueit u actpoHomuen. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep U pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHMM B cdepe HHEPreTHKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa oOydarouuxcs, B (OpMHUpPOBAHUE YMEHHI MNPUMEHSThH
HAy4YHbI METOJI MO3HAHUS NP BHITIOJHEHUN UMHU YU4E€OHBIX UCCIIEI0OBAHUM.

B ocHOBy kypca ¢u3Mkua IJis YpOBHS CpEeAHEro oOIIero oOpa3oBaHMs
NOJIOKEH PAN WIEH, KOTOpPbIE MOXHO paccMaTpuBaThb KakK MPUHUUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuand Kypca (GU3UKH
o0beqMHEH BOKpPYr (¢u3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHH, BEIIECTBE W
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzanus TMpenosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOW HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTHEM OOIIEeCTBa, a TaKkKe C  MHPOBO33PECHUECKHMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMH TTPOOIEMaMHU.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEICTBOM BBEACHHUS DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po0JIeM palMOHAIBLHOTO MPHUPOIOTIOIE30BAHUS M SKOJIOTHYECKON O€30TTaCHOCTH.

CrepKHEBBIMU dJIEMEHTAaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (HopMUPOBAHHME TPEICTABICHUN O
CTPYKTYpe MOCTPOCHHS (GU3HUECKOM TEOpHUH, posii (HyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX  TPEICTAaBICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUIsI OINHCAHHWS CCTCCTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucteMHO-eSITeNHPHOCTHBIN TOJXO0/ B Kypce (DU3MKH peanusyeTcsi mpexiie
BCEr0O 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYaroluXcs.
Jlns  6a3oBoro ypoBHS Kypca (PU3MKM — OTO UCIOJIb30BAaHUE CHUCTEMBbI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CHUCOK YUYCHUYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOIUMBIX IS KOHTPOJS M OICHKH, OCYIICCTBIISCTCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl U3 OCOOCHHOCTEW TIUIAaHUPOBAHUSA W
ocHameHus kabOuHera ¢usuku. Ilpum 3ToM  oOecrieuynBacTCs  OBJIAJICHUE
OoOyJaroIMMUCs YMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbiioe BHHUMaHME yAENAETCS PEHICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. Ilpu »TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3alaHHON (DU3UIECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
0OBsSCHEHHE TMPOTEeKaHUsl (HU3MUYECKUX SIBICHUM M MPOIIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyronume BbIOOpa (PU3MYECKON MOJENH Il CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY oOecleyeHno y4eOHOro mpoiiecca 0a30BBId YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOrO0 KaOWHeTa (U3UKKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOrO NHKiIa. B kaOuHeTe (QU3MKH MOIKHO OBITH
HEO0O0X0oIMMOe JabopaTopHOe OOOpyAOBaHUE JJisl BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyioBaHuE.

JleMOHCTpallMOHHOE  000pyZOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U 00ECHeuyMBaeT IOCTAaHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUd IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHA ¥  TPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000OpynOBaHHE JUISI YUYCHHUYECKHX MPAKTUYECKUX padoT
(GopMupyeTcss B BUJE€ TEMaTHYECKHMX KOMILUIEKTOB M OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTuyeckue KOMILICKThI
1a0opaTopHOTO 000pYyIOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE LIU(PPOBBIX J1a0OpaTOpUil.

OCHOBHBIMM LIEJIAMH U3Y4YeHUsI (PU3UKH B 00111€M 00pa30BaHUM SIBISIIOTCA:

e (opMHpOBaHHE HUHTEpeca M CTPEMJIEHUS OO0y4aroumxcs K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3yjibTara H3yYeHUS
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHHI OOBSICHATH SBICHUS C HUCIOJIH30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue TpenCTABICHUNA O POIM (PUBMKHU JJIS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PeIIeHUeM CIEAYIOINX 3a/1a4d B

npolecce u3y4eHust Kypca (pU3MKu Ha ypOBHE CpeIHEro o01ero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEeMBl  3HaHUK 00  0o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3MKY, SJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHMEe yYMEHMII TNPUMEHATH TEOPETHUUECKHE 3HAHUSA IS
OOBsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U IS TPUHATHS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3a1ad C SIBHO 33JaHHOU
bu3nueckoil MoOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaAMOCTOSTEIbHOE
co3faHue (pU3NIeCcKor MOJEIHU, aJleKBAaTHON yCIIOBUSAM 3aa4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M TMPUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpHpeTanud HUHpopMaIuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHME YCJIOBHI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mnporpamMme 1o (U3MKE NEpeuyeHb JTa0OpaTOPHBIX U
MPaKTUYECKUX padOT SBISETCS PEKOMEHJOBAHHBIM, YUYWUTENb JEJaeT BbIOOD
pOBeCHUsT J1a0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYATBHBIX
0COOEHHOCTEH 00yUarOIUXCH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHUA

OcBoenue yueOHOTO mpeamera «®Dusnka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTH JOCTHXKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX M MPEIAMETHBIX 00pa30BaTEIIbHBIX PE3YIhTATOB.

JIMHHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO mpeamera «Du3nKay JOIKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloIIUXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX



OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM LEHHOCTSIM POCCHUICKOIro OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITa M OMbITA JCSITEIBHOCTU B IMPOIECCE PEaTM3allMi OCHOBHBIX HaIpaBJICHHM
BOCIUTATEIHHOU JEATEILHOCTH, B TOM YKCIIE€ B YaCTH:

1) rpaska1aHCcKOro BOCIIATAHUS:

c(hOpPMHPOBAHHOCTH TPAXKTAHCKON TO3UITUN 00YJAIOMIErocs Kak aKkTUBHOTO 1
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOIIECTBA;

NPUHATUHE  TPATUIMOHHBIX  OOIIEYETIOBEYECKUX TI'YMAaHHCTHYECKUX U
JIEMOKPaTUYECKUX IIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TpakIaHCKOTro
o0111ecTBa, y4aCTBOBATh B CAMOYTMPABICHUH B 00pa30BaTEILHON OpraHU3allNH;

YMEHHUE B3aMMOJICHCTBOBATH C COIMATBHBIMA HHCTUTYTAMHU B COOTBETCTBHUH C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJOHTEPCKOU JEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCHIICKOI IPaKJIaHCKON UJCHTUYHOCTH,
MaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEATENbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMUMBOTO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYask SCTETUKY HAYYHOTO TBOPUYECTBA,
MPUCYIIEro (PU3NYECKOil HAyKE;

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEpPEC K pa3NuuHbIM cdepam NpodecCHoHATBLHOW NEeATeTbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JIacTH
(GU3MKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rHYecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPHl, OCO3HaHHE TJI00aIbHOTO
XapaKTepa SKOJOTUYECKHUX MPOoOIeMm;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpY>KAIOIIEH cpe/ie Ha OCHOBE
3HAHUS 1IeJIed YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTBA;



pacIIMpEeHHE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUH 10 HUBHKE;

7) HEHHOCTH HAYYHOTO TMO3HAHUSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAHME ULEHHOCTH HAYYHOW JAESATENBHOCTH, TOTOBHOCTH B MHpPOLECCE
u3ydeHus (GU3MKH ~ OCYIIECTBISATh  MPOEKTHYID M HCCIEI0BATENbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble 1oruyeckue 1eMcTBUA:

CaMOCTOSITENILHO ~ (OpMyNIHpOBaTh M aKTyalM3UpoBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEMIETATh IENU NEATEIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUU HX
JTOCTUKEHHUS,

BBISIBJISITH  3aKOHOMEPHOCTM M NIPOTHUBOpPEYMsT B  paccMaTpUBaeMbIX
(GU3NIECKUX SIBICHUSX;

pa3pabaThiBaTh IUJIaH PELICHUS MPOOJEeMbl C YYETOM aHalIM3a MMEKUIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLIEHUBATh PUCKH MOCIIEICTBUMN 1E€ATEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pEajbHOTO,
BUPTYAIHHOTO ¥ KOMOMHHUPOBAHHOTO B3aMMOCHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBareJbCKie AeHCTBUA:

BJa/IeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU U METOJaMH
(puznyecKoil HayKu;

BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHON AEATEIBHOCTU
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pELICHUS 3aja4 (PU3UUECKOro COAEpKAHMS, MPUMEHEHHIO Pa3InYHbIX
METOJIOB IMO3HAHUS;

BJaJE€Th BHUAAMU JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIpPEeTaliY, MPEOOPa30BaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX
CUTYaLIMsIX, B TOM YKCJIE TIPU CO3JIaHUN YUYE€OHBIX MPOEKTOB B 001aCTH (PU3UKHU;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIIBUTATh TUMOTE3y €€ pEeLIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a1aBaTh 1apaMeTPbl U KPUTEPUU PELICHMS;



aHANMM3UPOBATh TIOJIYYCHHBICE B XOJ€ PEIICHHWs] 3aJaddl  Pe3yJIbTaThl,
KPUTHYCCKU OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MCHCHUE B HOBBIX
YCIIOBHUSX;

CTaBUTh W (OpPMYIHpOBaThH COOCTBEHHBIC 3aJadyd B 00pa30BaTCIBHOU
JCATEILHOCTH, B TOM YHCJIC TIPH U3yYEHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

YyMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYyI0 00JIacTh
JKA3HEICITCILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEIMETHBIX 00/1aCcTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTb OpPUTHHAIBHBIC TOAXObI U PCIICHHS,

CTaBUTb IPOOJIEMBI U 3a]1a4H, TOTYCKAIONTUE aTbTEPHATHBHBIC PEIICHN.

PabGora ¢ ungopmaumei:

BJIAJCTh HABBIKAMHU TOJIYYCHHUS WHGOpMaHH (PU3NIECKOTO COJICpKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOWCK, aHAJIN3,
CHUCTEMATH3AlMI0 W HMHTEPHpETAIui0 WH(POpMAIUU pPa3IUYHBIX BHUJOB U (HOpM
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTraHU3AIIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWM OSProOHOMHKH, TEXHHUKH OE€30MMacHOCTH,
TUTHEHBI, PECYpCcOCOEpe)EHUsS, TMPaBOBBIX HM  JITHYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

Co3/laBaTh TEKCTHl (DU3UUECKOTO COJACP)KaHHUS B Pa3IMUHBIX ¢dopmaTax c
y49€TOM Ha3HaYeHUs MH()OPMAIMK U IIEICBON ayIUTOPUH, BRIOMpas ONTHUMAIbLHYIO
dbopmy NpeCTaBICHUS U BU3yaTH3alliH.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

OCYILECTBIIATH OOIIEHNUE HA YpOKaX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMAr4arthb
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJB30BaTh NPEUMYIIECTBA KOMaHAHON W WHIWBUIAYAJIBHOU
paboTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBUN C yU4ETOM OOILIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0O YJI€HA KOJUIEKTHUBA;

IIPUHAMATh  LE€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JTOCTHKEHUIO: COCTABJISITH IUIAH JEUCTBUM,



pachupeeNiaTh poiu ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThlI;

OLICHMBATh KA4€CTBO CBOEIO BKJIAaJa M KaXKJ0r0 yYaCTHHMKAa KOMAHJbI B
o01IuMi pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TMPOEKThI, OLEHUBATh HUIAEH C MO3ULIUU HOBH3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOATEIILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCTh B 00JacTH
GU3UKK W aCTPOHOMHUHU, BBIABIATH NPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS IPAKTUYECKON PaOOThI C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATNIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacuMpsITh paMKH Y4eOHOIro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JenaTb OCO3HAaHHBIM BbIOOP, apryMEHTHUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pelLIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMH B 00JacTH
(U3HUKH, TOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJLJICKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pedieKkcMr KaKk  OCO3HaHUsA
COBEpIIAEMbIX JCHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, WX PE3yJIbTaTOB U
OCHOBAHHUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JPYTrMX TP aHaju3e pe3yJbTaToB
NEeSTENbHOCTH;

MPUHUMATH Ce0sl, IOHUMAs CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHajJu3€ pe3yJbTaTOB
NEATEIIbHOCTH;



npU3HaBaTh CBOE MPABO U MPABO IPYTUX HA OLUIUOKH.

B mpouecce nOCTMXKEHHsI JTUYHOCTHBIX PE3YyJbTATOB OCBOCHHUS IIPOTrPaMMBbI
no ¢Qusmke AN ypoOBHS CpeaHero oOmero oOpa3oBaHUS Yy OOydYarOIIUXCS
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN WUHTEJUIEKT, IIPEANOIarato M
c(OPMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOUIETO CIIOCOOHOCTh IOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHUA COOCTBEHHOM AMOLIMOHAIBHOM cepsl,
OBITH YBEpEHHBIM B ceOe;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJIEHUE, CIOCOOHOCTh aJanTHpPOBAThC K
AMOIIMOHAJIBHBIM U3MEHEHHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALINM, BKIIFOYAIOIIECH CTPEMIICHUE K JTOCTKECHHIO LIEIN U
ycrnexy, ONTUMH3M, WHHMIMATHBHOCTb, YMEHHUE JIEWCTBOBATH HCXOJ U3 CBOHUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
IpYTUX, YYUTBIBaThb €ro IMpH OCYIIECTBIECHUM OOIIEHHUsS, CHOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIHUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOLICHUS
C IpYTUMH JItOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTtbh KOHQIUKTHL.

NPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenus B 10 kJjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPa)KaTh CPOPMUPOBAHHOCTD Y 00YUAIOITUXCST YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMECHHOM TEXHUKHU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IE€STEIbHOCTH JIIOJIEN;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJETeH:
MaTepHualibHasl TOUYKa, MHEepIUaIbHas cucTeMa OTcuéra, abCOIIOTHO TBEPIOE TEINO,
UJICAIbHBIN Ta3, MOJEIIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
AJICKTPUUYECKUH 3apsii PU pelieHnU PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TMPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
AJIEKTPOJAVMHAMUKH:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJMHENHOE
JBIDKCHUE, CBOOOJHOE TMaJCHUE TeJ, JBUXKEHHUE IO OKPYKHOCTH, HHEPIIHS,
B3auMojielicTBre Tel, nuddy3us, OpOyHOBCKOE NBIKECHHE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJ, N3MEHEHNE 00BhEMA TEN MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIJIOBOE
paBHOBECHE, HCHAPEHHE, KOHACHCALMS, IUIABJICHHUE, KPUCTAJUIM3AlUs, KHUIIEHHUE,
BJIYKHOCTb BO3/yXa, MOBBILLICHHUE JABJIECHUS ra3a Py €ro HarpeBaHUM B 3aKPHITOM
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cocyle, CBSI3b MEXAY NapaMeTpaMd COCTOSIHHSI Tra3a B HM30IPOLECCax,
ANEKTpU3aLUA TEJl, B3aUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHWYECKOE NBWKCHHE, HCTONB3YsSd (PU3HUCCKUE BEITUYHHBL:
KOOpJIMHATa, IyTh, NEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPrus, MOTCHUHUAIbHAS SHEPIrus, MEXaHU4YeCKas
paboTa, MexaHWYecKas MOIIHOCTb, IPU ONHCAHUM TPABUIBHO TPAKTOBATh
(Gu3MUeCKUil CMBICT MCIOJIb3yeMbIX BEIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
HaxXOJUTh (HOPMYJIbI, CBS3BIBAIONINE JTAHHYIO (DU3UYCCKYIO BEIUYHHY C JAPYTUMH
BEJINYUHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (U3MYECKHE BEJIMYMHBI: JaBJICHUE Trasa, TeMIeparypa, CpeaHss
KWHETUYECKAsi DHEPryus XaOTUYECKOrO JBUKECHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI HEprusi, padboTa rasa,
KO3(QGUIIMEHT TO0JIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENs;, MPU ONUCAHUU
NPaBUWIBHO TPaKTOBaTh (DU3UYECKUN CMBICI UCIHOJIB3YeMbIX BEIMYMH, UX
0003HAaUeHUsS U E€JUHUIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIONINE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh N3YUYEHHBIC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHHSI (ITPOLIECCHI), UCTIONB3YS (PU3UUECKHE BEIUYUHBI: DJICKTPUUYCCKUN 3apsi,
3JIEKTPUYECKOE T10JI€, HAPSHKEHHOCTD MOJIsL, TOTEHIIMAJ, PA3HOCTh IMOTEHIIUAJIOB;
Ipy  ONHWCAHWM TIPABWJIBHO TPAKTOBATh (DU3UUECKUH CMBICT HCHOIB3YEMbIX
BEJIMYMH, UX OOO3HAYCHMS] U EJIWHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEIMUYUHY C IPYTUMH BETUYUHAMU;

aHAIM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCTOIB3Ys (HU3UUECKUE
3aKOHBI W MIPUHIUINBL: 3aKOH BceMHupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHHS MEXAHWYECKOW OHHEPruM, 3aKOH COXPAaHEHUS MMIIYJIbCa,
MPUHLKN CYNEPHO3ULIMKM CUJI, TPUHLUN PABHOIMpPABUS HHEPUHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKON SHEPrUU TEIJIOBOTO IBUXKEHUS MOJIEKYH C
aOCOIIOTHON TeMImepaTypou, MepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
bopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BbIpaXXEHUE W YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JCUCTBUS MAIIWMH, TMNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO HCIOIh30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBINIOJIHATh HKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (PU3MYECKHX SIBJICHUU U
IPOLIECCOB € HCIMOJb30BAHUEM NPSMBIX M KOCBEHHBIX HM3MEpPEHHI, NPU 3TOM
dbopmynupoBaTh IpodIeMy/3a1aqy U TUIIOTE3Y YIE€OHOTO IKCIIEPUMEHTA,
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coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO OOOpYyIOBaHWS, MPOBOAWTH OMBIT W
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC M3MEPEHUS (U3MUCCKUX BEITUYMH, IIPU
ATOM BBIOWpaATh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS W HCIOJIh30BAaTh W3BECTHBIC
METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHNUN;

UCCJENOBATh  3aBUCHUMOCTH  MEXIy  (GU3MYECKUMU  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCHpOBaTh PE3yNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKHX BEIUYMH B
BHJIE€ TAOJINII U TPA(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTATAM HCCIIEJOBAHUS;

cOOJII0JIaTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEIECHUU HCCICIOBAaHUMN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4YEOHO-UCCIENOBATENLCKOW M MPOEKTHOMN
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pynoBaHUs;

pemiaTth pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJIb3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a1a4u
BbIOMpATh (PU3NYECKYI0 MOJECIb, BBIIACIATh (PU3MUECKUE BEIMYMUHBI U (OPMYIIHI,
HEOOXOJIUMBbIC ISl €€ pEIIeHUs, MPOBOJUTH PACUETHI U OIIEHUBATh PEAbHOCTH
MOJIYYE€HHOT0 3HaYeHUs (PU3UYECKON BEIIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUHUBYIO
LEMOYKY pacCyKIECHHM C OMOpOM Ha HM3Yy4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE SIBJICHNUS,

UCIIOJI30BaTh ~ NpPH  PEIIeHHMH  y4eOHbIX  3aJa4  COBPEMEHHbIE
MH(POpPMAITMOHHBIE TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUN
U TIPEJICTaBIICHUS Y4eOHOW M HAyYHO-TIOMYJISIpHOW MH(MOpPMAIH, MOTy4YeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKu, OOBACHEHHE IHPOLECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

WCITIOJIB30BAaTh TEOPETHUYECKUE 3HAHUSA TO (DU3UKE B TOBCEAHEBHOM >KU3HH
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 3[0POBbS U COOJIIOIEHHUS HOPM 3KOJOTMYECKOTO
IOBEJICHUS B OKPYKAOIIEH CPELIE;

paboTath B TpYIIE C BHINIOJHCHUEM pa3JIMYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PalbOTy TPYIIbI, PAIMOHATIBLHO PACTIPENCISITh OOS3aHHOCTH W
IJIJAHUPOBATh ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, al€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIIHI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI.

K koniy obyuenuss B 11 kJiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:
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JEMOHCTPUPOBATh HA TMPUMEpax Pojib U MecTo (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAayYHOW KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTHA, B TPAKTHYECKON MEATECIHbHOCTH JIIOJCH, IICIOCTHOCTh M EIUHCTBO
(GU3NYIECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TMPUMEHEHHS] W3yYEHHBIX (PHU3UYECKUX MOJCIICH:
TOUYCYHBIN STCKTPUUSCKUN 3apsil, Iyd CBETa, TOUCYHBIN MCTOUYHUK CBETA, SEpHAsS
MOJICNIb aTOMa, HYKJIOHHAs MOJENIh aTOMHOTO sjipa MPU PEUIeHUH (PU3HUECKHUX
3ajady;

pacrno3HaBaTh (PU3NIECKHUE SIBICHUS (IIPOIECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN W KBAHTOBOW (DM3HKU: dJEKTPUUECKAs TIPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIHS, JCUCTBHE MArHUTHOTO TIOJNS Ha
MIPOBOJHUK C TOKOM W JBYDKYITUHCS 3apsiji, SJEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, TPSIMOJIMHEWHOE paclpOCTpaHEHUE CBETa, OTPaXKEHUE, MPEIOMIICHHE,
uHTeppepeHuus, audpakuuss U TOJApU3AIMsS CBETa, JUCHEPCHS CBETa,
dboTornextpuueckuit 3pdext (potoadPdekT), cBeToOBOE AaBiIEHNE, BOSHUKHOBEHUE
JMHEHYaToro CIEeKTpa aToMa BOJOPOJa, €CTECTBEHHAas M HCKYCCTBEHHas
PaANOAKTUBHOCTD;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIC,
ONTHYECKHE,  JJIEKTPUUECKYID  TPOBOJUMOCTH  PA3IUYHBIX  Cpela) U
AIIEKTPOMATHUTHBIE SBJICHHS (IIPOIIECCHI), HUCIONB3Ys (PU3UUECKHE BEIUYUHBI:
AIIEKTPUYECKUI 3apsj, CHJIa TOKa, DJICKTPUUYECKOE HANPSDKEHHUE, DIIEKTPUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JJICKTPOABIKYIIas cuiia, paboTa TOKa,
WHAYKIMST MarHATHOTO TMOJs, cuia Awmrmepa, cuna JlopeHlia, WHIYKTUBHOCTb
KaTYIIK{, SHEPTrUsl SJIEKTPUYECKOTO M MArHUTHOTO IMOJIeH, MepHoJl M YacToTa
KojeOaHui B KoyebaTeNbHOM KOHTYpE, 3apsii M CHiIa TOKa B IpoLecce
TApMOHUYECKUX DJCKTPOMATHUTHBIX KoJieOaHWW, (POKYCHOE pacCTOSHHE W
ONTHYECKas CHWJIA JIMH3BI, TIPH ONMHCAHWUU TPABWIBHO TPAaKTOBaTh (PU3MYCCKUN
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W €IUHUIIBI, YKa3bIBATh
dbopMynbl, CBsA3BIBAIONIME JAaHHYIO (PU3MYECKYIO BEJIUYMHY C JIPYyTUMU
BEITMIMHAMU;

ONKMCHIBATh W3yYEHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, HCIOIB3Ys
du3nueckrue BEIMYUHBI: CKOPOCTh DJJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsI U UMITYJbC (POTOHA, MEPUOJ TTOTypacaaa, YHEPTUsl CBA3H
aTOMHBIX SIJIep, TPHU OIMHCAHWHM TPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICIH
UCIIOJIb3YeMBIX BEJIMYMH, MX OOO3HAUCHWS W CAMHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (M3UUECKYI0 BEIMYUHY C JPYTUMH BEIHMYHWHAMU,
BBIYHUCIISATH 3HAUCHHUE (PU3NUECKON BETUINHBL
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aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHON
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE ODiHIITeiiHA ans (oTodrddexTa,
3aKOH COXpaHEHMsI PHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPaHCHHS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUs MaccoBOTO 4ucia, MocTyiaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTUYeCKOe BBIPAXCHUE M YCIOBUA (TpaHHIBI, 00JIACTH)
MPUMEHUMOCTH;

OIIpENENATh HAlIPABJIEHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISl IPOBOJHHUKA
C TOKOM, cuiibl AMIiepa u cuiibl JIopeHia;

CTPOUTh W OIHCHIBATHh HM300paKEHHE, CO3/1aBaeMOE IUIOCKUM 3EpKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHThl IO MCCIEAOBAHUIO (U3NYECKUX SBICHUM WU
MPOLIECCOB C HCIOJB30BAHMEM NPSIMBIX W KOCBEHHBIX H3MEPEHMIA: IMPH 3TOM
dbopmynupoBath MOpoOJeMy/3agady W TUINOTE3y Y4eOHOro AKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NUYECKUX BEITUYUH, MPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BAaTh M3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH C HCIOJIb30BAaHUEM
OpsSMBIX HM3MEPEHMH: MpU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHNUS;

coOJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIETOBAHUI B
pamMKax y4eOHOTO DKCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TMPOEKTHOM
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacu€THBIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENbIO,
UCTIONB3Ys (U3MUECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAlIN3a YCJIOBUS 3a/1a4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HeoOXOoauMbIe 1711 €€ pelIeHUs, MPOBOJUTH Pacu€Thl M OLICHUBATh PEajbHOCTh
MOJIyYE€HHOTO 3HAUYCHHUS (PU3NUECKON BEIIMYUHBL;

pelaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUYUBYIO
LENOYKY pPACCYX ACHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznueckue sIBICHUS;
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UCIONB30BaTh  MPU  peIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJIOTUH JJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIH
U TIPEJICTaBJICHUS Y4eOHOW M HAayYHO-TIOMYJISIpPHON MH(OpMAINH, TTOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH TOIy4aeMyr0 HH(OpMAITHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAaIlldH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuuaTh YCIOBUSA WX 0€30MacHOTO UCIOJIb30BAaHUS B MOBCEIHEBHOMN
KHU3HU;

NPUBOAUTH IPUMEPHI BKJIa/la POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KHU3HH
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbSI I COONIOCHUS HOPM KOJIOTUYECKOTO
MIOBEJICHUS B OKPY’KaIOLIEH Cpee;

paboTaTh B TpYyIIE C BHIIOJHEHUEM paA3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAIMOHATBHO PACTIPEACTATh OOS3aHHOCTH H
IUTAHUPOBATh JCATEILHOCTh B HECTAHIAPTHBIX CHUTYAIUSIX, aJIEKBaTHO OIICHUBATH
BKJIaJ KaXXJ0T0 U3 yYaCTHUKOB I'PYIIIbI B PEIICHUE PAaCCMATPUBAEMON MPOOIIEMBI.
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COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pasznen 1. ®u3zuka u MeTOAbl HAYYHOTO MTO3HAHMS

®usuka — Hayka O npuponae. HayuHble mMeToAbl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dSkcnepuMmeHTa M TEOpMHM B NPOLECCE ITO3HAHUSA IIPUPOJBIL.
DKCIIEpUMEHT B (pU3HKE.

MogaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporieccoB. HayuHble rMmoTessl.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBLHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpedHSsI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui 1 CJI0KeHue CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMpsSMOJMHEHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTHU H NEPEMELICHUS
MaTepUAIbHOU TOYKHU OT BPEMEHH.

CBoboaHoe mageHue. Y CKopeHue cBOOOHOTO TaeHHUS.

KpuBonuHeintHoe  aBwkeHue. J[BMKEHHME  MaTrepuaibHOW TOYKM IO
OKPYHOCTH C IMOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHEUHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W MPAKTHUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeauu.

Jlemoncmpayuu

Mogenb cucTeMBbl OTCU€TA, WIUTIOCTPALIUS KHHEMATHYECKHX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBmxeHus: Tena, OpPOIIEHHOTO TOJI YIJIOM K TOPU30HTY U

TOPU30HTAJIBHO.
16



N3mepenne yckopeHus: CBOOOIHOTO MaIeHusI.

Hanpagiienne cKopoCcTy pu ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUST MEXIY IyTAMHU, MPOWJCHHBIMH TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE IIPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUA ApUKa B BA3KOU HKUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocutensbHOCTH  [anmunes. llepBwii  3akoH  HbrotoHna.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUI MAaTEPUAJIbHOW TOUKHU. Tpernii 3aKkoH Hpr0TOHA U1l MaTepUAIbHBIX TOUYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl TpeHus (mokosi, CKoJbxeHus1, kaueHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIRKEHHUS U cuiia TpeHus nokos. KoaddumumenT tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJIA B )KUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHNE a0COTIOTHO TBEPAOTO TENa.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. Ilmedo cuibl. YcinoBus
paBHOBECUS TBEPJOIO TEIIA.

TexHn4eckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuM.

CpaBHeHUE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akoH HeroroHna.

N3mepenue cui.

CroxeHune CHlL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopmMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM MIO0CKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3HOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnenoBanne yciaoBHI pPaBHOBECUS TBEPAOTO TENA, HMEIOIMIETO OCh
BpAILICHUS.

Tema 3. 3axoHbl coOXpaneHus 6 Mexanuke

NMnynbe MartepualibHOM TOYKHM (T€na), CUCTEMbl MaTEpPUATbHBIX TOYEK.
NmMmnynbe cuiibl U1 U3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeaktuBHOE IBMXKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUH.

[ToTeHunanbHas DHEPIusl. ITorennumanbHas DHEprus YIPYyTO
neopMupoBaHHO  TpykuHbl. [loTeHIumanbHass HHEpruss Tela  BOJIU3H
ITOBEPXHOCTHU 3EMIIH.

[loreHnuanbHple W HENOTECHUHUAIbHBIE  CHIIBL. CBsi3b  paboOTHI
HENOTCHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAaHWYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: BOIAOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoq MOTEHIIUATLHOM SHEPTUN B KHHETUYECKYIO M 00paTHO.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KT'yTa.

Pa3znen 3. MoJgiekyasipHasi Gu3uKa M TEPMOJIMHAMHUKA

Tema 1. Ocnosvt Mo1EKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aUMOJICCTBUS YaCTUI[ BelecTBa. MOJENU CTPOCHUs Ta30B, KUIKOCTEHW H
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pasmepsl Mosniekyi. KonnyecTBo BeiecTBa. [locTositHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
[enscus.
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Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIAPHO-
KMHETHUYECKOW TEOpUHM HUACaIbHOrO raza. AOCOJIOTHas TemIeparypa Kak Mmepa
CpeaHEN KHWHETHUYECKOM SHEPrUM TEIJIOBOTO ABWKEHMS dvactul rasa. [llkana
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBieHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOHCTBA H NPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE UCKPETHOE CTPOCHHE BEIIECTBA, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OneIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mojenb O6pOyHOBCKOIO JIBUKEHHUSL.

Mogens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aMMOJCHCTBUA.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS HCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHM
00bEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXKY ITapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosbl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U ciocoObl €€ n3MeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  HJIEAIBHOTO  Tra3a.  Buael  Temmonepenaydu:
TEIIONPOBOJIHOCTh, KOHBEKIUSA, U3Iy4YEeHHUE. Y IeIIbHAsI TEIUIOEMKOCTDH BELIECTBA.
KosnuecTBo TEmIoTh Npu TeIuionepeaaye.

[Tonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre TepBOTro 3aKOHA TEPMOJMHAMHMKU K H3ompolneccaMm. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTuMocTh mpoI11eccoB B IPUPOJIE.

TennoBble  MamuHbl.  [IpUHOUNBI ~ AEWCTBUA  TEIUIOBBIX  MAIIMWH.
[IpeoOpazoBanusi sHepruu B TEIUIOBBIX MamuHax. KoadduuueHnt mnonesHoro
nevictBus TerwtoBod mamwuHbl. [{ukn KapHo u ero kosdduimeHT mone3Horo
AeHCTBHS. DKOJIOTUYECKUE MPOOTIEMBbI TEIIOIHEPTETUKH.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IyTEM TpeHHsl (BUIEOAEMOHCTPALINSA).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEpaTyphl) Tella P TeIlonepeiaye.

OneiT mo anauabaTHOMYy pACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwld map. YjenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPOIUS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpucTayui3aius. Y aeibHas Tersiora miasieHus. Cyomumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPONCTBA W NPAKTUUECKOE TMPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX MapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEepEeHUs BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJICHUST KPUCTAJUTMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3mepenre 0OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiekTpoaAuHaAMHUKA
Tema 1. dnekmpocmamuka
DNeKTpu3anusi Tel. OJNEKTpUYEeCKUd 3apsna. JlBa Buaa SIEKTPUUECKUX
3apsAnoB. [IpOBOJHUKH, IUAAEKTPUKA W TOJYINPOBOJHUKH. 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsiia.
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BszaumopaeiictBue 3apsa0B. 3akoH KyiioHa. To4eUHBII 31EKTPUUECKUI 3apsil.
Onektpuueckoe mnoje. Hanpsoxk€HHOCTh  3nekTpudeckoro noss.  [IpuHnmn
CYHEPHO3ULNH BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTU SJIEKTPUYECKOTO
HOJISL.

PaGora cun  anekrpocratmyeckoro  moss.  [lorenuuman.  Pa3HocThb
noTeHUUANOB. [IpOBOOHMKM W JUANEKTPUKU B DIEKTPOCTATHUYECKOM IOJIE.
JlusnexkTprdyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO0 KOHJEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHME: HJIEKTPOCKOIL,
AJIEKTPOMETpP, DBJEKTPOCTATHUUECKAsl 3allliTa, 3a3eMJICHHE JJIEKTpOnpuOOpoOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpPYHWHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3anmonelicTBrue HadIEKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHPKEHHOT0 KOHJIEHCATOopA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit 31exkmpuyeckuit mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [IoCTOSAHHBIN TOK.

Hanpspxkenue. 3akon Oma Ju1st yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenbHOE, apAIIEIBHOE, CMENIAHHOE COETMHEHNE TIPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAs CUJIa U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJIHOM (3aMKHYTOM) 3ekTpudeckoil nenu. KopoTkoe 3aMbikaHue.

ONeKTpoHHass  OPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJNIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas U [OpUMECHas IIPOBOJIUMOCTD
noJynpoBoiHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.
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ONeKTpuYecKnidi TOK B  pacTBOpax M  paciulaBax  SJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIBHBIM
paspsaa. Monuus. 11nazma.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE IPUMEHEHHE: aMmIepMeETp,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS HUJIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelnanHOE COETMHEHNE TPOBOJHUKOB.

[IpsMoe wu3MepeHue SIEKTpOABMKYIIEH cuiabl. KoOpoTkoe 3amblKaHMe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOJAMMOCTE BO3IyXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3yyeHue cMemaHHoro COeAMHEHUS! pE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHWKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexkTpoiusa.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIeCTBISIETCS C
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHWE, HAY4YHBIA (haKT, TUIOTE3a, (u3nuecKas BEIWYWHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JIMHEWHAs QyHKIuS,
napabona, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBJIECHUS B KUBON NPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH H
ra3oB, JJIGKTPUUECKHE CBOMCTBA METAIOB, JJIEKTPOJIUTHYECKAs IUCCOLMALIMS,
raJibBaHUKA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHUE ABMKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEHUST B TEXHHUKE, MOAIIMITHUKHU, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKe (pakeTa, BOJOMET W JpYrue), ABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOrHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTe€puaioB, B TOM YHCJIE€ HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKas 3alllMTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHbBIE npuoOOpkI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoMazZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aMMOJEHCTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAYKUMH. [IpuHImn cynepno3nnnu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM WHAYKUMH. KapTWHA JWHWNA MarHUTHOU
WHIYKLIWH M0JIA IIOCTOSSHHBIX MarHUTOB.

MarnutHOoE 10JIE TPOBOJHMKA € TOKOM. KapTwmHa JHMHUNW WHIYKIUA
MAarHATHOTO TIOJISI JUIMHHOTO MPSAMOrO IPOBOJAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, e€ Mo1yJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOysb U HanIpaBlIeHUE. [[BUKEHNE 3apsIKEHHOW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. PaGota cubl Jlopenria.

SIBiieHue DIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
MHAYKUUU. OJEKTPOABWKYIIAS CHJIAa HWHAYKLOUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuueckoe Tmosie. DJIEKTPOJBMXKYILAs CUJa HHAYKIUUA B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATEIBHO B OJHOPOAHOM MAarHuTHOM IIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBJIECHME CaMOMHIYKIMHU. OJIEKTPOABWXKYIAs  CHUJA
CaMOWHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHUThl, 3JEKTPOMArHUTHI, JJICKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMA MAarHATHOTO TTOJIS.

B3auMopelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIHH.

[IpaBuo Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIECH CHIIBI UHIYKIMA OT CKOPOCTH M3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBneHne cCaMOUHAYKIIUH.

Yuenuuecxuii sxkcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue aBICHUS 3JICKTPOMAarHUTHOW UHTYKIIHH.

Pa3znen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHyle Koiedanus

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
IMapmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna U Qasza KojaeOaHHIA.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPABHEHUE TAPMOHUYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
WJIeaIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU W
ANEKTPOMATrHUTHBIMU KoJieOanusmu. Dopmymna Tomcona. 3aKoH COXpaHECHUS
SHEPTUU B UJICATHHOM KO0JIeOATEILHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUsIX. BeIHYK/ICHHbIE MEXaHUUECKUE
KoJnebanus. Pezonanc. BeIHYKIeHHbBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHus.

[lepemennbiii TOK. CUHYyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYHOE U JCHUCTBYIOIIEE 3HAYEHHE CUJIBI TOKa H
HaIpsHKeHUSL.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIECKTPUUSCKOM
DHEPruu. DKOJIOTMYECKUE PHUCKU IMPU MPOU3BOJACTBE ANEKTpodHEpruu. KynbTypa
WCTIOJIb30BaHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOHWCTBA M NMPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre nmapaMeTpoB KoJeOATENbHON CUCTEMBI (MPY>KUHHBIA WU
MaTEMaTUYECKUNA MASITHHUK).

HaOmronenue 3atyxaromux KojaeoaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE JIEKTPOMAarHUTHBIE KOJIEOAHMUS.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpH IOCIENOBATEIBHOM COCAMHEHUM PE3UCTOpPA, KATYLIKH
MHJIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopens IMHUM 3JIEKTPOIIEPEIAYN.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

HccnenoBanue 3aBUCMMOCTH MEpUOJa MajblX KOJeOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnmenoBanne TMEPEMEHHOIO TOKA B LENM W3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80TTHbI

Mexannueckue BOJHBI, yciaoBus pacrpocTpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JiauHa BoJHbL. [lomepedHble W NPOAOIBHBIE  BOJIHBIL.
WNurtepdepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHHIE BOJIHBL. Y CJIIOBHSI U3JIyYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakiys,
uHTepdepenius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBSA3U U TENEBUACHUA. Painonokamus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CPEBI.

TexHUYecKHue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IMAarHOCTHKAa B TEXHUKE W MEAMUIMHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGnronenue oTpaxeHus ¥ MpeaoMIICHN MEXaHUYECKUX BOJIH.
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Hab6nronenue naTepdepenmm u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOH U
4acTOTOM KOJIeOaHUI.

HccnenoBanre  CBOWCTB ~ JJIEKTPOMArHUTHBIX — BOJIH: OTpPAKEHHUE,
pesioMJIeHUE, ospu3anus, Audpaxius, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsAMonuHElHOE pacnpoCTpaHEHHE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKajie.

[IpenomieHue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomnieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroj IOJHOTO
BHYTPEHHETO OTPa’KECHHUSI.

Jucnepcus ceeta. CloxHBbIN cocTaB 6enoro ceera. L{Ber.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas cuiia TOHKOW JMH3bL. [locTpoeHune u3oOpaxeHuil B
coOuparolmx U paccerBaromux JuH3ax. Gopmyna TOHKOW JTMH3BI. YBelIWYEHUE,
JTaBaeMoO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBass ontuka. HWurtepdepenims cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEepEeHUIMOHHOU
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX NCTOUYHUKOB.

Hudpakuus cBera. [udpakiumonHas pemeérka. YCIOBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPaKTUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
doToamnmapat, TPOEKIIMOHHBINA afmapaT, MHUKPOCKON, TEJIECKOIM, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE paCIpPOCTPAHEHHUE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTuyeckue mpruodOPHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHnm crera.

Hab6mronenune nudpakmum creta.

Habnronenue nucnepcuu CBera.
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[TonydyeHune cnekTpa ¢ HOMOIIBIO TPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIbI0 JUGPAKITUOHHON PEIIETKH.
HaOnronenue nosisipuszanuu CBETa.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieMAIbLHON TEOPUHM OTHOCUTEIBLHOCTH

['paHuipl  TPUMEHMMOCTH  KJaccMyecko — MexaHwku.  [locTymatel
CIICLIMAJIBHOW TEOPHUHU OTHOCUTEIIbHOCTU: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BAKYyM€, IPUHLHUI OTHOCUTEIBHOCTH DUHIITEUHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKPAILICHHE
JUTVHBL.

DHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBsI3b MaccChl C SHEPrUEl U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TTOKOSI.

Pa3nen 7. KBantoBasi pusnka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOM. DHEPIrUs
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DunmteiiHa ais dotodddexra. «KpacHas rpaHuiar
dboTorddexra.

Jasnenue ceeta. OnwiTel I1. H. Jlebenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuueckue yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: (HOTOIIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHelTHETo GoTodddexTa.

Ceeroauop.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
IlmanerapHas mopxens aroma. Ilocrymarsl bopa. M3inyyeHue U 1oryouieHue
(GOTOHOB mMpU TMeEpexoje aToMa C OAHOTO YpPOBHSA J3HEpruuM Ha Apyrou. Bumsl
criekTpoB. CIEKTp YpOBHEM 3HEPruu aToMa BOJIOPO/Ia.
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BousiHoBbIE cBOMiCcTBA yactull. BonHel ae bpounsa. KopnyckynsipHO-BOJIHOBOM
Iy aJIn3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHUE.
TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIMI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopna.
OnpeneneHue JJIMHBI BOJHBI JIa3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl
HaOGmronenue TMHeM4aToro cuexrpa.
Tema 3. Amommnoe aopo
DKCIEPUMEHTHI, JIOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pe3epdopma  1mo  ompepeneHdro  cocTaBa
paanoakTuBHOTO u3nydeHus. CpoiictBa anbda-, OeTa-, raMMma-U3Iy4eHUS.
Biusinue paanoakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHE NpOoTOHAa M HeilTpoHa. HykionHas mopens sapa I'eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio saapa. M30Torsbl.
Anbba-pacnan. OJIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnazn. [amma-
M3JIy4eHne. 3aKOH pauOaKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sipe. Saepubie cuinbl. Jlepexkt Macchl sapa.
S nepHbie peakuuu. Jlenenue u CUHTES s€p.
SAnepnsiii peaktop. TepmosinepHbiii cuHTe3. [IpoOaeMbl U TTEPCIIEKTHUBBI
SIEPHON SHEPreTUKH. DKOJIOTUUECKNE ACTIEKTHI IAEPHON SHEPTreTUKHU.
DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.
MeTo/pl HaOMIOICHUS U PETUCTPALIMY DJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.
TexHuyeckre yCTpoucTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIii peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl
HccnenoBanrie TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DeMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

OTanel pa3BUTHUA aCTPOHOMMUMU. HpI/IKJIaI[HOG U MHUPOBO33PCHUYCCKOC 3HAYCHUC
ACTPOHOMMUMU.
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Bupa 3Bé3nHoro Heba. Co3Be3nusi, sipKU€ 3BE3NbBI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3I.
3BE3/1bI, X OCHOBHBIC XapaKTEPUCTHUKU. [[harpamMma «CHEKTpaJbHBIM KJacc —
CBETUMOCTB». 3BE3IbI TJIABHOM TMOCIEAOBATEIIBHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J TJIABHOM IMOCIEIOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOKIACHUM U 3BoJonuu CoyHIa U
3BE3/. DTanbl )KU3HHU 3BE3I.

Muineunsiii [Tyte — nHama I'amaktuka. Ilomoxxenwe m aBuxeHue CoJiHIa B
I'anaktuke. Tunel ranakTuk. PaguoranakTuku U KBazapbl. YEpHBIC JIBIPBI B sSApax
rajlaKTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xab60ma. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PeIMKTOBOE U3TyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCMOJBb30BAHUEM KOMITBIOTEPHBIX
MPUIOKECHHUM ISl ONpeIeNICHUsI TIOJIOKEHNS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s CeBEpHOI0 MOJIYILIApUS U SIPKUE 3BE3IbI.

HaGmronenus B Teneckon Jlyasl, mnaner, Mnegnoro IlyTu.

O06o0maromniee NOBTOPEHUE

Ponr ¢Qusuku u acTpoHOMHUM B HSKOHOMHMYECKON, TEXHOJIOTHYECKOM,
COITMAJILHON M 3THYECKOM cdepax MeaTeIbHOCTH YeI0oBeKa, POJIb U MECTO (hHU3UKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPa, pojib (PU3UUECKON Teopun
B (HOpMUpPOBAHMM TpPEACTaBICHUNA O (UBHUYECKOM KapTHUHE MHUpa, MECTO
bu3UYECKON KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBICHUHN O TIPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJOTHUH.

Meocnpeomemuvie nowsmusi, CBS3aHHBIE C M3YYCHHEM METOJIOB HAYyYHOTO
MMO3HAHUS: SIBJIICHUE, HAY4YHBIM (HakT, TUIOTe3a, ¢u3nUecKkas BEJINYWHA, 3aKOH,
Teopusl, HAOIIOACHNE, DKCIICPUMEHT, MOACIIMPOBAHUE, MOJICIIb, H3MEPEHUE.

Mamemamuxka: pemieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U WX MPOCKIMU HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
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MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIIMW, MPU3HAKKA TMOJ00US TpPEYroJbHUKOB,
OTpeIeJICHHE TUIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW MpHUpOJE, KojebaTeabHbIE
JIBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUSA B KMBOW MPHUPOJIE, TEHUCTBUE
paauaiyy Ha )KUBbIE OPraHU3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAsT CTPYKTypa TBEPBIX
TeJ, MEXaHU3Mbl O0O0pa30BaHMSA KPUCTALINYECKON PEIIETKH, CIEKTPaTbHBIN
aHaJm3.

l'eocpaghusi:  MarHuTHBIC TIOIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKAa3aHNUE 3EMJICTPSCEHUM.

Texnonocusa: JNWHWUW DIEKTpPOIIEpenay, TEHEpATOp IMEPEMEHHOIO TOKa,
BJICKTPOJIBUTATENb, WHAYKIIMOHHASA M€Yb, paaap, PaauoONpPUEMHUK, TEICBU30D,
aHTeHHa, Tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaTr, BOJIOKOHHAs ONTHKA,
CoOJIHEYHas OaTapes.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uudpoBbie
Ne i/ P KourpoJububie | IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHU S
bubnuorexa [JOK
1.1 ®du3uKa ¥ METOAbl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [{IOK
21 Kimnemarirka > https://m.edsoo.ru/7f41bf72
but6mmoreka [{IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edso.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM bu6muoreka [IOK
3.1 9 1
TEOPUUN https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
3.2 OCHOBbI TEPMOMHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnmoreka [JOK
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®da30BEIC NEpEeXoabl

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

Uroro no pazneny 24
Paznen 4. JJEKTPOAUHAMHUKA
bubmuorexa [JOK

4 eKTpoCTaTIa 10 https://m.eds00.ru/7f41bf72
4.2 [TocTosiHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnmoreka [JOK

' pa3IMYHBIX cpesax https://m.edso0.ru/7f41bf72

Uroro no pazueny 22

PezepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

32


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

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsbl
Paznen 1. 3JIEKTPOJANHAMUKA
11 MarnuTHoO€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubnmnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHuuyeckue 1 3JeKTPOMarHUTHbIE bu6mmoreka [IOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [IOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CTICTIHATBHOM TEOPHH bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEeHTHI KBAHTOBOW OIITHKA 6 bubnnorexa LIOK

https://m.edsoo.ru/7f41c97c
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bu6nmoreka [IOK
4.2 4
Crpoerue aroma https://m.edso0.ru/7f41c97¢
bubmuorexa [JOK
4, A
3 TOMHOE Ao > https://m.edso0.ru/7f41c97¢
Hroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

5.1 DeMEeHTHl aCTPOHOMUH U acTPOYU3HKH 7 E;ISSH/P/I;T::;;?:;I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIAIOILIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOPEHNE 4 Eggjﬁgfg;?ﬁ}; £4107¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

I'.4. Mskues, b. b. Byxosnes, H.H. Corckuit ®usnka 10 k1. ®usuka 10 kinacc. bazossiii u
yrayoseHHbIN ypoBeHb. YueOnuk. Mocksa. [Ipocsemenue, 2020 T.

I'.4l. Msakumes, b.b. byxosnes, B.M. Hapyrun ®usuka 11 kiacc. ba3oBsriii u yriyOieHHBIN
ypoBeHb. YueOHuk. Mocksa. [Ipocsenienune. 2020 r.

METOAUYECKHUE MATEPHUAJIbBI 1A YYUTEJIS

Coopnuk 3anay no pusuke 111 9 — 11 kinaccos. CocraButens [.H. Crenanosa. M.:
«IIpocsemenuey, 1996 r.

COOpHHK TECTOBBIX 3aJIaHUM JIJIST TEMATHYECKOTO U UTOTOBOTO KOHTpoJist. Pusnka 10 kiacc.
M.: «MuaTemnext-Lentp», 2004 r.

C.M. Anpgpromeukus, A.C. CnyxaeBckuil. usuka. « KOHCTpYKTOP» CaMOCTOSITENbHBIX U
KOHTPOJIBHBIX paboT. 10 — 11 kiacchl.

[Tocobue nst yuureneii. M.: IIpocsemenue, 2010

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

JXusas pusuka: odyuaromias nporpamma, http://www.int-edu.ru/soft/fiz.html
VYpoku ¢usuku ¢ ucrnonaszoBanuem Murepuera. http://www.phizinter.chat.ru/

dwusuka.ru. http://www fizika.ru/
dusmka: KoIeKIus onbIToB. http://experiment.edu.ru/

dusnueckas sumKIoneus http://www.elmagn.chalmers.se/%7eigor
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