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1. [NOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO YPOBHSI HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs pazpaboTaHa
Ha OCHOBE IOJIOKCHHMI M TpeOOBaHWN K pe3ysibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTeinbHOMN
nporpammel, mpencraBieHHbIXx B PI'OC COO, a Ttakke ¢ yuérom deaepanbHoil paboueit
MpOrpaMMbl BOCIUTAHWS W KOHIICTIIIMK TpenojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBarenbHbIX  opranmzanusx  Poccuiickoit ~ @exepaiuy,  pealM3ylOUMX  OCHOBHBIE
oOpaszoBatenbHble mporpammbl. CoaepkaHue mporpaMmbl 1O  (u3MKe HampaBieHO Ha
(dhopMHUpOBaHKWE E€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydawommxcs 10-11 xmaccoB mnpu
o0yyeHnn ux ¢u3znke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOTO IMOJXOA.
[Iporpamma o ¢usuke coorBercTByeT TpeboBanusM OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
MPEIMETHBIM M METANPEJIMETHBIM pe3yibTaTaM OOy4YeHHS, a TaKXKe YUUTHIBAET HEOOXOIUMOCTH
peain3aluu MEeXIPEIMETHBIX CBsi3el (DU3HKU C €CTeCTBEHHO-HAYYHBIMU YYEOHBIMHU MpPEIMETaMH.
B Heil omnpenensroTcss OCHOBHBIC IIETM W3Y4YEeHUS (HU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, IUJIaHUPyeMble  pe3ylbTaTbl  OCBOEHHS  Kypca  (U3HKU:  JIMYHOCTHBIE,
MeTarnpeIMeTHbIE, IpeMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM YHCIIC MPEAMETHBIE
PE3yNbTaThI [0 rojiaM 00yUYEHUS;

coziep;kanue yueOHoro npeamera «dusuka» no rogam o0ydeHusl.

2. OBHIAS XAPAKTEPUCTUKA YUYEBHOI'O ITPEIMETA ®U3UKA
(FA30BBII KYPC)

du3nka Kak Hayka O Hambosee OOMMX 3aKOHaX MPHUPOABI, BBICTYNAs B KadyecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIaJ] B CHCTEMY 3HAHUU 00 OKpYKarolleM MHpE.
HIkonbHBINH Kypc PU3UKU — CHCTEMOOOPa3yIOLINii IS €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHMM, M3yd4aeMbIX XHUMHEH,
ouosoruei, puznueckoil reorpadueld u actpoHoMuel. Vcrmonp3oBaHWe W aKTHBHOE MPUMEHEHUE
¢u3nYecKux 3HAHMHM OmpeAessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIMH B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHMUS KOCMOCA, IOJIyYE€HUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. V3ydenue (UMK BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOydaromuxcs, B GOpMUPOBAHWE YMEHMH NMPUMEHATh HAYUHBIH METO]
MO3HAHUS TPU BBHIIOJHEHNU UMU y4eOHBIX MCCIIEJOBAaHUH.
B ocHOBY kypca ¢hu3uku 1151 ypOBHS CPEAHETO 00111ero 00pa3oBaHus MOJIO0XKEH Pl UACH, KOTOPBIE
MO>KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €r0 NOCTPOCHUS.
Hness umesoctHocTH. B COOTBETCTBUM € HEHM Kype SIBISIETCS JIOTMYECKH 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX pPa3/lenoB (PM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, Tak U
COBPEMEHHOW (PU3UKH.
Hness renepanusanum. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (QU3MKM OOBEAMHEH BOKPYT
¢usnueckux teopuid. Benynmm B Kypce siBiisieTcst GOpMUpPOBaHME MPEICTABIECHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.
HNness rymanurapusanumu. EE peanuzanus mpenanosiaraeT HMCMONb30BAHUE TI'yMaHHUTapHOIO
MoTeHIMaaa GU3NYECKOW HayKu, OCMBICIEHUE CBSI3M pa3BUTHUS (PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMHU.
Hness npukaanHoii HanpasjeHHocTH. Kypc ¢(usmku mnpeamnonaraer 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHMX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.
HNness 3xoJsorm3anmmm  peanusyercs IMOCPEJACTBOM  BBEACHUS  JJEMEHTOB  COJIEp)KaHUS,
MOCBAIIEHHBIX JKOJOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CYXJeHUsl MpoOiIeM PalMOHAIBHOTO MPHUPOAONOIB30BaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpEIHEro oO0Iero o0pa3oBaHUS SIBISIFOTCS
¢usnveckue Teopuu (popMuUpOBaHHE NPEACTABICHUH O CTPYKType MOCTPOEHHs (U3NYECKON



TEOpUH, poiu (PyHAAMEHTAJIbHBIX 3aKOHOB M MPUHLMIIOB B COBPEMEHHBIX IPEACTABICHUSIX O
MpUPOJIC, TPAaHUIAX TPUMEHUMOCTH TEOPUM, Ui ONMUCAHHS E€CTECTBEHHO-HAYYHBIX SIBJICHHA H
MIPOIIECCOB).

CuCTeMHO-ESITETLHOCTHBI TMOAXO0 B Kypce (H3UKH pEaIn3yeTcs Mpexae BCero 3a CuéT
OpraHM3aly SKCIePUMEHTAIbHON JAedaTenbHOCTH oOydaromuxcs. J{ns 6a3oBoro ypoBHs Kypca
(UMK — STO HCIIOJIE30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPHUMEHTOB U
JnabopaTOpHBIX paboOT, KOTOphbIE B MporpamMme Mo (QU3NKEe OOBCIMHEHBI B OOIIMK CITMCOK
YUYCHHUYECKUX TPaKTHYECKHX paboT. BbineneHue B yka3zaHHOM IepedHE J1a0OpaTOpHBIX padorT,
MPOBOAMMBIX JJII KOHTPOJS W OICHKH, OCYIIECTBISIETCS YYaCTHUKaMU 00pa3oBaTEIbHOIO
mporecca UCXoas U3 0COOEHHOCTEW IMIaHUPOBAaHUS M OCHalleHus kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU TPOBOAWTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBaHMUS 3aBUCHUMOCTEH (PU3MYECKUX BEJIMYUH U IIOCTAHOBKY OIIBITOB 10 MPOBEpKE
MIPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHHME YIENAETCS PELICHUI0 Pacu€THBIX M KAayeCTBEHHBIX 3adad. Ilpu stom s
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 33/Ja4d C SBHO 3aJaHHON (PU3MUECKOW MOJIEINbIO,
MO3BOJISIIOIINE MTPUMEHSITh U3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca,
TaK ¥ MHTCTPUPYSI 3HAHUS U3 Pa3HBIX pa3nenoB. /)i Ka4eCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBsICHEHHE MPOTEKaHUS (U3UYECKUX SIBJICHUN U MPOLIECCOB B OKPY)KAIOIIECH KU3HU,
TpeOyromye BEI0Opa GU3NIECKON MOJIEIH I CUTYyalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusmu OPI'OC COO k marepuanbHO-TEXHUYECKOMY OOECIEeUEHUIO
yaeOHOro mporecca 0a30BbIid YpOBEHb Kypca (M3WKU HA YPOBHE CPEIHEro oO0Iero oOpa3oBaHUS
JOJDKeH U3ydaThCs B YCIOBUSIX IMpeIMETHOro kaOuHeTta (U3MKM WMIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IHKiIa. B kaOuHere ¢u3mku
JOJHKHO OBITh HeoOXxonuMoe JiabopaTopHOe O00O0pYyIOBaHHME [UIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMMe 1o (GU3MKe YYCHHYECKHX MPAKTUIECKUX paboT U IEMOHCTpalMOHHOE 000pyI0BaHNE.
JleMoHcTpannoHHOe 000pyAoBaHue (HOPMHUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MUHUMAaTbHON
JOCTaTOYHOCTH M 00ECIICYNBACT MMOCTAHOBKY MEPEUUCICHHBIX B IMPOrpaMMe 10 (PHU3HKE KIFOUYEBBIX
JEMOHCTpAllMi Ui UCCIIEJIOBAHUS HW3Y4YaeMbIX SBIEHHH M TMPOLECCOB, AMIUPUUYECKUX H
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHCHHM.

JlaboparopHoe oOOpyIOBaHUE M YYEHHUYECKHX MPaKTUYECKHX paboT dopMupyercss B BUIE
TEMAaTHYECKNX KOMIUIEKTOB UM oO0ecreynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuatomuxcs. Temaruyeckue KOMIUIEKTHI J1aOOpaTOpHOTO 0OOpYAOBaHUS JOJDKHBI  OBITh
MMOCTPOCHBI HAa KOMIUICKCHOM HCIIOJb30BAaHUU AHAJIOTOBBIX M HU(MPOBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaOOPATOPHIA.

3. HEJIN U3YYEHUA OU3NKU
OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpECa U CTPEMIICHUsI O0yYarOIIMUXCs K HAYYHOMY M3YyYEHHIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEJACTABICHUH O HAy4yHOM MeETOJe TMO3HaHHA U  (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOI0 OTHOIIEHHS K OKPYXKAIOLIUM SIBICHUSM;

e (opmHupoBaHME HAYYHOI'O MHPOBO33PEHUS KaK pe3yJbTaTa H3yuyEHHUS OCHOB CTPOEHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHHE YMEHHH OOBICHATH SIBIEHUS C MCIOJIb30BaHHEM (U3NYECKHUX 3HAHUH U
HAy4YHBIX J0Ka3aTENbCTB;

e (opmupoBaHuE MpenCTaBICHUN O PO PU3UKU ISl Pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTKeHUe ITHX LeNeil oOecrieunBaeTcsl pelieHHEM CISAYIONINX 3a/1ad B IpoLecce H3YUeHUs
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00Iero oopa3oBaHMs:



npuoOpeTeHne CHUCTEMBbI 3HaHUK 00 OO0mmMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUSX, BKIIOYAsT MEXaHUKY, MOJCKYJSPHYIO (H3HKY, 3JICKTPOIWHAMHKY, KBAaHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPU3UKY;

(dbopMHpOBaHHE YMEHUH MPUMEHSITh TCOPETUYCCKUE 3HAHUS Uil OOBSCHEHUs (PU3HMUYECKUX
SIBIICHUI B IPUPOJIC U JIJIsl IPUHSTHUS TPAKTUYECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH;
OCBOCHHE CIOCOOOB PELICHUS Pa3IMYHBIX 33/1a4 C SIBHO 33JJaHHON (PU3NYECKOH MOJEIbIO,
3ajad, MOAPa3syMEBAIOIINX CAMOCTOSITEIbHOE CO3AaHue (PU3MUECKOW MOJAENH, aJeKBaTHON
YCIIOBHSIM 33]1a4H;

MOHMMaHHE (U3UYECKHX OCHOB M MPUHIHUIOB JCUCTBUS TEXHHUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMHU CaMOCTOSITEIIbHOTO IUIAHHUPOBAHUS W TPOBEIACHUS (PU3HUECKUX
HKCIIEPUMEHTOB, aHAJM3a W HMHTEPIPETAMH HWH()OPMAIUH, ONpPEIeIICHUS] JOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;

CO3JIaHWE YCJIOBHH ISl Pa3BUTHS YMEHHH IPOCKTHO-HCCIICOBATEIILCKON, TBOPUECKOU
NeSTEeIbHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCHOHATBHOM e TEILHOCTH, CBA3aHHOW C (PH3UKOM.

4. PE3VJIbTATBI OCBOEHUA KYPCA ®U3UKU

OcBocnne yueOHOrO npeamera «Pusnka» Ha yPOBHE CpeHEro obmero odpasoBaHus (0a30BbIi
YPOBEHB) JOJDKHO OOECICYUTh JOCTHIKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METANpPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3VIJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «Dusuka» IOIKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYyYaroIuXcs PYKOBOJACTBOBATbCA C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHUX YOCXKIICHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSIM POCCUIHCKOr0 OOIECTBA, PAaCIIUPEHUE KU3HEHHOTO
OMNBITA U ONBITA IEATEIBHOCTH B IPOLIECCE peaTu3alii OCHOBHBIX HAIPABICHUN BOCIUTATEIBHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1)

2)

3)

2PAXsCOAHCKO20 6OCRUMAHUA:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3MIMM  OOydYamIierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIECHA POCCHICKOTO OOIIECTRA;

OPUHITHE TPAAUIMOHHBIX OOIIEYETIOBEUECKUX TYMAaHUCTHUYECKHX U JIEMOKPATHUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B HWHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3AINH;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

nampuomuueckoz0 60CHRUMAHUA.

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaKIaHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTHIKEHUSM POCCUUCKUX YIEHBIX
B 00nactu (pU3MKU U TEXHUKE;

0YX06HO-HPABCMEEHHO20 60CHUMAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHTYAIMIO U NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCIIE B ACSITEILHOCTH YUEHOTO;
OCO3HAHHWE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) cmemuuecKkozo eocnumaHus.

ACTETUYECKOE OTHOLIEHHE K MUPY,



BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETro GU3NUECKOI HayKe;
5) mpyoosozo éocnumanus:
MHTEpEC K pa3IuuHbIM chepam npodeccuoHanbHON AeSITEeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3uKO M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymiedl mpodeccuu u
pealn30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIaHBI,
TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHWIO M CaMOOOpa30BaHUIO B 00JacTH (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) axonocuueckozo eocnumanus.
c(OpMUPOBAHHOCTh  JKOJOTMYECKONW KYJIbTYpbl, OCO3HaHHE TIJI0OAJTBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;
IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH CPEe HA OCHOBE 3HAHHUS LIEJIeH
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
paclIupeHHe OMbITa AESITENbHOCTH IKOJIOITMYECKON HAIIPABJIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHWH 1Mo (HU3MKeE;

7) yeHHOCMU HAYYHO20 NO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOW [eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe M3YYEHHs (UZHKHU
OCYIIECTBIISITh TPOCKTHYI0 M HCCIENOBATEIBCKYIO JESITEIbHOCTh HHIMBUAYaIbHO U B
rpymnme.

B mpomecce mocTHKeHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOTpaMMbl MO (pusmke ams
ypOBHSI cpenHero ooOmiero oOpa3oBaHHs y OOYYarOIIUXCS COBEPIICHCTBYETCS IMOUUOHATLHbLIL
UHmeseKm, NPEArnoNaralomuil copMupoOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSTHUE,

BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIHPOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOC MOBECHUE,

CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIIMOHAJIBHBIM HU3MEHEHHUSIM U MPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpPEHHE MOTHBAIINH, BKIIOYAIOIIEH CTPEMJICHHE K IOCTHXKEHUIO IIENH U YCIIeXYy,

ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAIIBHOE COCTOSIHUE IPYTHX, YYUTHIBATh
€ro MpHU OCYIIECTBIEHUH OOIEHNUs, CIOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C JPYTHUMH
JOABMH, 3a00THTHCS, IPOSIBIISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

METAIIPEIMETHBIE PE3VJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

Bba3zoevie nozuueckue oeiicmeus:

CaMOCTOSITENLHO (POPMYITUPOBATH U aAKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

ONpEeNIENATh eI AESITeIbHOCTH,

3a/1aBaTh MapaMeTPhbl U KPUTEPHUH UX JOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHATN3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTHUBHI B JEATEIHHOCTD, OIEHUBATh COOTBETCTBUE PE3YNIHTATOB IIEJISIM, OIEHUBATh
PUCKHU TIOCTEACTBHIA JESTENbHOCTH; KOOPIUHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBUSX PEATBHOTO,
BHPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Bba3zoevie uccneoosamenvckue oecmeust.



BJIJICTh HAYYHOH TEPMHHOJIOTHEH, KITIOYEBBIMHU MTOHATHSAMH M METOIaMH (PU3NYECKON HAYKH;

BJIaJICTh HaBBIKAMU y4eOHO-HUCCIIE0BATEILCKOM U IPOSKTHOM JIESITENFHOCTH B 001aCTH (PU3HUKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETIHHOMY ITOUCKY METO/IOB PELICHUS 3a/1a4
(bu3nIecKoro couepKaHms,

HNPUMEHEHHIO PA3IMYHBIX METO0B IIO3HAHMS; BJIAIETh BUAAMH JICSITEIBHOCTH IO MOTY4EHHIO
HOBOT'O 3HaHMS, €T0 UHTEPIPETAINH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YI€OHBIX
CHUTYaIsIX, B TOM YHCJIE IPU CO3AaHUH y4EOHBIX IIPOCKTOB B 00JaCTH (PHU3NKH;

BBISIBIISITH IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaIH3UPOBATh 3aj1auy, BBIIBUTATh TUIIOTE3Y €€
pelIeHus], HaXOIUTh apryMEHTHI JUIS JT0Ka3aTeIbCTBA CBOUX YTBEPKICHHUH, 3a/1aBaTh ITapaMeTphl 1
KPUTEPUH PELICHUS;

aHAJM3UPOBAThH MOJyYCHHBIE B XOJI€ PELICHUS 33]Ja4l pe3yIbTaThl,

KPUTHUYECKH OIIEHUBATH UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JAEATEIIEHOCTH, B TOM YHCIIE
IpU U3Y49eHHH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHHBATh IPUOOPETEHHBIN OIBIT;

YMETbh MEPEHOCHUTH 3HAHUS 110 (PU3MKE B MPAKTUUECKYIO 00JIACTh )KU3HEICATEIbHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil; BBIABUTaTh HOBBIC HJICH, ITPEIaraTh
OpHUTHHAJIBHBIC TTOIXO/IbI U PEIICHNUS; CTAaBUTh IPOOJIEMBI U 33/1a4H, TOMTyCKAIOIINe
IbTEPHATHBHBIC PEILICHHUS.

Paboma c ungpopmayueir:.

BJIAJICTh HAaBBIKAMH MOJy4YeHUS HHPOPMAUN PU3UIECKOTO COJIEPIKAHHS U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIISATh ITOUCK, aHAJIN3, CUCTEMATU3aIHI0 U HHTEPIPETAIHIO
nHGOPMAIUY Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHHS,

OLICHUBATH JOCTOBEPHOCTh MH(POPMAIIMHU; HCIIOIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHM3alMOHHBIX 33/1a4 C COOJIIOJICHUEM TPEeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
THTHEHBI, pecypcocOepeKeHNs, IPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30IMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NIECKOTO COACPIKAHUS B pa3IMIHBIX (popMaTax ¢ yd€TOM HazHAUCHUS
uHbOpMaIUU U LIEIEeBOI ayIUTOPHH, BEIOUpask ONTUMAIIbHYIO (OpMY IPEACTaBICHUS U
BU3YaJIM3aIlIH.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH; PACTIO3HABATh
MPENOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C NCIIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB;
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIMBHUYyaIbHON paboThl; BBIOMpATh
TEMaTHKY ¥ METOJIbl COBMECTHBIX JACHCTBUH C y4ETOM OOIIUX HHTEPECOB, H BO3MOKHOCTEH
KaX/10T0 WIeHa KOJUIEKTUBA,;

NPUHUMATD €I COBMECTHOH JIEITETFHOCTH, OPraHU30BBIBATh M KOOPAUHUPOBATH JEHCTBUS IO
€€ TOCTM)KEHUIO: COCTABIIATH IJIaH JEMCTBUH, paclipeslesiaTh PoJid ¢ yu€TOM MHEHMH y4aCTHUKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PalbOTHI,

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YYaCTHUKA KOMaH bl B OOIIMKA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaratb HOBbIE IPOEKTHI, OLIEHUBATH MJIEU C MO3UIIMN HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAUNMOCTH; OCYIIECTBIISITh TO3UTUBHOE CTPATETUIECKOE IMOBEICHUE B PA3IMIHBIX
CUTYyalUAX, IPOSBIATH TBOPUECTBO U BOOOpaykeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIE yHHBepcaJIbHbIe yUeOHbIE TeiiCTBUSA.

Camoopzeanuzayun:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh TO3HABATENFHYIO JIEATENFHOCTE B 007MacTh  (U3HKH |
aCTPOHOMMH, BBISBIIATH MPOOIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUS pPacuy€THBIX M KA4eCTBEHHBIX 3a71ad, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl ¢ Y4€TOM HMMEIOIIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH M MPEANOYTEHUH; JaBaTh OLEHKY HOBBIM CUTYallUsM; PacIIUpsTh PaMKH y4eOHOTO
IIpeAMETa Ha OCHOBE JIMYHBIX IIPEIIIOYTCHMUI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO SPYAULUM B 00JacTH (PU3MKH, MOCTOSIHHO
MOBBIIIATh CBOW 00pa30BaTEeNbHBIA U KYJIbTYPHBIH ypoBeHb. (CaMOKOHTpPOJb, SMOIMOHAIbHBINA
UHTEJUIEKT: JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YJIBTATOB LEIISM;

BJIAJICTh HABBIKAMH I103HABATEIBHOW pE(ICKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUHN H
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3Y/IbTATOB U OCHOBAHMIA,

UCTIOJIb30BaTh MPUEMBI peIeKCHH Ui OLICHKH CUTYallMH, BHIOOpa BEPHOTO PEIICHUS; YMETh
OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 X CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpUHUMATh ce0sl, TOHMMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YyJIbTaTOB JACITEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

I[MPEAMETHBIE PE3VYJIBTATHI

K konuy o6yuyenus B 10 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0230BOM YPOBHE JAOJKHBI OTPaKaTh

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e JIeMOHCTPHPOBAaTh Ha IpUMEpax pojb M MecTO (U3UKU B (HOPMUPOBAHMM COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU
JESTEIIBHOCTH JIIOJEH;

® YUUTHIBATh I'PAHULbl IPUMEHEHMS] U3YUYEHHBIX (PU3UUYECKUX MOJENIEH: MaTepualbHas TOUYKa,
MHepLMaJgbHas cHCcTeMa OTcuéTa, aOCONIOTHO TBEPAOE TeENO, HACaIbHBIA Ta3, MOJAEIU
CTPOEHHUs ra30B, JKUJIKOCTEH U TBEPABIX TEJI, TOUCYHBIA DIEKTPUUECKUN 3aps] IIPU PEILICHUU
dbu3nYecKux 3a1a4;

e pacno3HaBaTh (U3NYECKHUE SBJICHUS (TpoLecchl) U OOBSACHATh HMX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U DJIEKTPOAUHAMUKMU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE ABM)KEHHE, CBOOOAHOE MaJCHHUE Tel,
JBIDKEHUE 110 OKPYXHOCTHM, HWHepLus, B3auMmoneicTtBue Ten, auddysus, OpoyHOBCKoOE
JBUKEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00BbEMaA Tell NMPU HarpeBaHUU
(oxJaxJeHuu),  TEIUIOBOE  paBHOBECHE,  MCIApeHHe,  KOHJCHcallUs,  IJIaBJICHHE,
KPUCTAJUIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/]yXa, IOBBIIMICHWE JABJICHUSA Ta3a IPU €ro
HarpeBaHUU B 3aKpPBITOM COCYyIEe, CBsA3b MEXIYy [apaMeTpaMH COCTOSHMS Tra3a B
M30IIpoIIeccax, MEKTPU3ALHNs Tell, B3aUMOJICUCTBHE 3aPsI0B;

® ONUCHIBATH MEXAHUUYECKOE JBM)KEHUE, UCTIOJIb3Ys (PU3NYECKHE BEIUYMHbBI: KOOPIUHATA, ITyTh,
[IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tejla, CWJIa, HUMIIYJIbC Tejla, KUHETHYECKast
SHEprus, MOTEHINAIbHAs SHEPTHsl, MEXaHU4YecKasi paboTa, MexaHHN4ecKast MOIIHOCTb;

® [IpU OMNMCAHUM TPABHIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX
0003HAueHUsI M EAWHUIIBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEITUYUHAMU;

® ONKCBHIBATH M3YYCHHbIC TEIUIOBBIE CBOWCTBA TEJl U TEIUIOBBIE SBJICHUS, MWCIOIb3Ys
¢u3nueckue BENWYMHBI: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHeTHYecKas SHEeprus
XAO0THUYECKOr0 JIBMXKEHMSI MOJIEKYJ, CPEIHEKBAJIpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprusi, paboTra raza, Kod(pQHUIrueHT NoJae3HOro JIeHCTBUS TETI0BOTO
JIBUTaTEJIs;



IpU OMUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIONb3YEMbIX BEIUYMH, HUX
0003HAaYeHHUs] W EIUHUIIBI, HAXOIUTh (OPMYINBI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMU BEIIUYUHAM;

ONKCHIBATh M3YYCHHBIC DJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBICHUS
(mpotiecchbl), UCMONB3ysd (U3MUECKHUE BEIUYUHBI: DSJICKTPUUECKUN 3apsll, IJIEKTPUUYECKOEe
1oJIe, HAMIPSKEHHOCTH MOJIs, TOTEHIMAN, Pa3HOCTh TOTEHIUAJIOB;

IpU ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCHOJIb3YEMbBIX BEIMYUH, HX
0003HaYEeHUSI U €UHHUIIBI;

YKa3blBaTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYI0 BEIMYUHY C JIPYTUMU
BEITMYMHAMU;

aQHAIM3UPOBATh (PU3UUECKHE MPOLECChl U SBJICHUS, MCIONb3yd (U3MYECKHUE 3aKOHBI M
NPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPruM, 3aKOH COXPAHCHHUS HUMITYJIbCA, NPUHIMI CYHEPIO3UIUN CHUII,
INPUHLIMII PABHONPABUS HWHEPLMATIBHBIX CHCTEM OTCU€Ta, MOJEKYJIAPHO-KUHETHUECKYIO
TEOPHUIO CTPOCHMS BEIIECTBA, T'a30BbIE€ 3aKOHbBI, CBS3b CPEAHEH KUHETHMYECKON »HEpruu
TEIUIOBOTO  JIBMKEHUS MOJIEKYJT C  aOCOJIOTHOM  TemmepaTypoil, TMepBbIi  3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPaHEHHUsS 3JIEKTPUUYECKOro 3apsiaa, 3akoH Kymona, mpu sTom
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYE€CKOE BhIPAXKEHHE U YCIOBHS
(rpaHHIBI, 00JACTH) MPUMEHUMOCTH, OOBSCHSATH OCHOBHBIC MPUHIIUIBI JICHCTBUS MAIIWH,
pruOOPOB U TEXHUYECKHUX YCTPOUCTB;

pasiuyaTh yCJIOBHS UX O€30MacHOr0 MCIOJIb30BaHUS B TMOBCEIHEBHOW >KM3HU; BBINOIHATH
OKCIIEPUMEHTHI TI0 HMCCICIOBAHUIO (DU3UYECKHUX SBICHUN W TPOIECCOB C HCIIOIH30BAHHEM
MPSIMBIX, 1 KOCBEHHBIX U3MEPEHU, IPU ATOM (POpMYIHpOBaTh IpobIeMy/3a1ady U THIIOTE3Y
y4eOHOTO OKCIEpUMEHTa, CcOoOMpaTh YCTAHOBKY U3 NPEAJIOKEHHOTO 000pyIOBaHHMA,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISAT MPSMbIC M KOCBEHHBIC H3MEPECHUS PU3NICCKUX BEIIMYUH, TIPH 3TOM BBIOMPATH
ONTUMAJBHBIA  CIOCO0 HW3MEpPEHUsT U  HUCIOJIb30BaTh HM3BECTHBIE METOJBI  OLIEHKHU
MOTPEITHOCTEW M3MEPEHHI; UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKUMH BETMYUHAMU C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHM, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (DU3WYECKUX BEIMYMH B BHJE TaOJUIl U TpadUKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

coOnroaaTh npasuiia 6€30MacHOro TpyAa IPH NMPOBEIEHNUN UCCIIEOBAHUN B paMKaxX y4eOHOro
HKCIIEPUMEHTA, y4eOHO-UCCIEA0BATEIbCKON U MPOEKTHON AESITENbHOCTH C UCIHOJIb30BaHUEM
MU3MEPUTENbHBIX YCTPOMCTB U J1a00paTOpHOTrO 000pYAOBaHUs; pelIaTh pacYETHHIE 3aaul C
SIBHO 3aJIaHHOW (PU3MUYECKOW MOJIETbI0, MCIOJIb3YS (DPU3UYECKHE 3aKOHBI U TPHUHIIUIIBI, HA
OCHOBE aHajM3a YCIIOBHUS 33/1auydl BBIOMpATh (PU3MUECKYI0 MOJEINb, BBIACNIATH (PUINUECKUE
BEITMYUHBI U (POPMYJIBI, HEOOXOIUMBIE ISl €€ PEeIlIeHUs], TPOBOJUTH PACUEThl U OIEHUBATh
pEeabHOCTh MOTYYEHHOTO 3HaYeHHs (PU3UIECKON BEJTHMUHHBI;

pemaTh KadyeCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEUUBYIO IIETIOUKY
PacCyXXJIEHUM C OMOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (U3UYECKUE SIBICHUS;
WCIIONIF30BATh MPHU PEIICHUU y4eOHBIX 33a7a4 COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUI
JUISl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA WU TPEICTABICHUS YYEOHOM M HAydHO-
NOMyJSIpHON  MH(OpPMALUK, TOJNYYCHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX M 3apYOCKHBIX YUYEHBIX-(U3UKOB B Pa3BHUTHE
HAyKH, OOBSCHEHUE TPOIIECCOB OKPYXKAIOIIETO MHPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;
WCITOJIH30BaTh TEOPETUUYECKHE 3HAHUSA M0 (PU3UKE B MOBCETHEBHOM JKU3HU I 00€CTICUeHUS
0e30MacHOCTH TMpHU OOpalieHuH ¢ TpuHOOpaMU U TEXHUYECKUMH YCTPONCTBAMH, IS
COXpaHEHHUs 3JI0POBbS M COOJIOACHHMS HOPM 3KOJOTHYECKOIO TOBEIEHHUS B OKpYXKaroulei
cpene;



paboTaTh B IrpymnIe C BHIIOJHEHHUEM PA3IUYHBIX COLMATIBHBIX POJIEH, MIaHUPOBATh paboTy
TpyNNbl, palMOHAIbHO pachpeneisTh OOA3aHHOCTH U IUJIAHUPOBATh JESATENbHOCTh B
HECTaHJAPTHBIX CUTYAIUSAX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXXJO0T0 U3 YYaCTHUKOB IPYIIIHI B
pelleHne paccMaTpuBaeMoOi IPOOIEMBI.

HenpeppiBHbIN MOMCK TpHEeMOB U (GOpM B3aUMOACHMCTBHS MENaroroB M oOydyaroluxcs Ha
y4eOHOM 3aHSATHM T03BOJISICT MPUOOPETEHHBIM 3HAHUSAM, OTHOIICHUSM U OIBITY NEpeHTH B
COLIMAJIBHO 3HAYUMBbIE BUJIbI CAMOCTOSTEIBbHOM JESTEIbHOCTH.

Peanuzanus JleaTenbHOCTb YYUTENS C y4€TOM MPOrpaMMbl BOCIIUTAHUS
/0 | BOCIUTATEIbHOTO
NOTEHIIMaja YpoKa

1 YCTaHOBJICHUE A) )UBOMW AMAJOT, IPUBJICUYCHHE BHHUMAHUS 00YJaIOLINXCS K
JIOBEPUTEIBHBIX o0cyx1aeMoil Ha ypoke MH(OpMaIuK, aKTUBU3ALMIO UX
OTHOILCHHI MEXY | MO3HABATEIBHOM JEATEIILHOCTH Yepe3 NCTI0Ib30BAHNE
YUUTEEM U €T 3aHUMATEJIbHBIX AIEMEHTOB, UCTOPUM U3 KU3HU COBPEMEHHUKOB;
YYEHHUKAMHU, b) nobposkenarensHas atMmocdepa BO Bpems ypoka (COTpYAHHUIECTBO,
CIOCOOCTBYIOIIUX MOOIIPEHNE, TI0OBEpHUE, MOPYUECHHE BaXKHOTO JIeJa, SMIATHs, CO3JaHHe
MO3UTUBHOMY CUTYallUU ycrexa; KaX/Iblii yYeHHUK JTOJKEH OBITh YBEpEH, YTO JII000e
BOCIIPHUSATHIO MHEHHME, J1a)e OIIMO0YHOE WM HAaUBHOE, He Oy/IeT MOABEepraThCs
yYalMucs HaCMeUIKaM, OCKOPOJICHHUSAM WM YHU3UTEILHBIM KOMMEHTApUSIM
TpeOoBaHUH U YUUTENA);

IpOChO yuuTens B) HebGonbine, HO IpUBIIEKAaTEIbHBIE AJI 00yYaIOLIUXCsl TPaJAULIUN
WIH PUTYaJIbl, KOTOPbIE HACTPAUBAIM OBl IIKOJIBHUKOB Ha
MO3UTHUBHBIN J1a]l, CHUMAJIM TICUXO0JOTMYECKOe HaNpsDKEHUE,
MIO3BOJISUIN JIETKO BKIIFOUUTHCS B YPOK («AOPU3MBI AHS», CHHKBEHH
U 1Ip).

2 OpraHu3aIuu A) 3a1aBaTh BOIPOCHI HA IOHUMaHKUE U YTOYHEHUE CKa3aHHOTO;
KOHCTPYKTHBHOTO CTapaTbCsl MBICIIEHHO YJIEP)KUBATh JIOTHKY TOBOPSIIETO; CTAPaThCs
Jiajora Ha ypoke OBITh B KOHTAKTE C TOBOPSILUM;

B) craparbcst BBIIENATH TITaBHOE, CYIIECTBEHHOE B PEYH TOBOPSIIIETO;
B) opranusanysi KOHCTPYKTUBHOM KPUTHKH
3 noOy>xJ1eHue A) 3HaKOMCTBO U B nocieayouiem coodntoenue «llpasun
o0yyaromuxcs BHYTPEHHET0 pacrnopsijika 00y4yaromuxcs», B3aMMOKOHTPOJIb U
coOiroaaTh Ha ypoKe | CaMOKOHTPOJIb 00y4aroInXcst
oO0IIeNpUHSATHIE b) onieHMBaTh HYXHO TOJIBKO MOCTYIOK, @ HE CAMOI'0 yYEHHKa
HOPMBI ITOBEJCHUS, B) ucnonp3oBath Ha CBOEM ypoke apopu3Mbl, KpbuiaThlie (hpasbl,
npaBuiia OOIIEHUs CO | LIUTATHI U Ap.
BCEMH YYaCTHUKAMU
00pa3oBaTeNbHOTO
nporecca,
HOPUHIUIBI Y4eOHOH
TVICTIATUTHHBL 1
CaMOOpraHu3aINH

4 pacimpeHue A) paznooOpazue GpopM AesSTENHPHOCTH Ha YPOKaX: BCEBO3MOKHBIX
00pa30BaTeNLHOTO urp, 6ecest, TUCKyCCUll, BUKTOPUH, IPYIIIOBON pabOTHI,
MIPOCTPAHCTBA MPOEKTUPOBAHMUS, JIEMEHTOB TeaTPAIN3aINH, aHAIN3a TIPOOJIEMHBIX
npeamMera, CUTyalui ¥ T.1., ¥ T.IL.

BOCIIMTAHHUE JIIOOBU K
MIPEKPACHOMY, K
IPUPOJIE, K POTHOMY

b) cnenmansHo pazpaboTaHHbIE 3aHATUS - YPOKU, BUPTYaJIbHbIE
3aHATUS-IKCKYPCHH




TOPOIY

HUCIIOJIB30BAHUC
BOCITMTATEIBHBIX
BO3MOXKHOCTE
coaep KaHus
y4eOHOT0 MpeIMETA;
MepeBo/l
COIEP)KAHUSA C
YpOBHS 3HAaHUM Ha
YPOBEHb
JIMIYHOCTHBIX
CMBICJIOB,
BOCIIpUSITHE
LICHHOCTEH

A) nemoHcTpanus 00yJaronmMcss MPUMEPOB OTBETCTBEHHOTO,
IpakJaHCKOI'O IIOBEJICHUS, IIPOSIBIICHUS YEJIOBEKOIOOMS U
100poCepIeYHOCTH;

b) noa0op cOOTBETCTBYIOMUX TEKCTOB AJIS UTCHUS, 3a4a4 JUIs
peleHust, TpoOJIEeMHBIX CUTyalui sl 0OCYKICHHS B KJlacce, aHaIn3
MIOCTYIIKOB JItOJIeH, UCTOpUI Cy71e0, KOMMEHTApUH K POUCXOAAIIUM
B MHUpE COOBITHIM, UCTOpUYECKas CIIPaBKa, IPOBeIeHUE Y POKOB
MYyXeCcTBa

B) B pamkax n3y4daemMoi Ha ypOKe TEMbl, HAUTH BO3MOKHOCTh
IIOTOBOPUTB O YEJIOBEUHOCTH, IKOJIOTUH, IATPUOTU3ME,
Tpyaoaooun (Borpockl coxpaHeHUsI HICTOPUUYECKOH MaMSITH,
Bomnpocsl onacHocT HeyMepeHHOoro norpebienus, Bonpocst
T'YMaHHOTO OTHOIICHUS K )KHBOTHBIM, Bompock! pa3aensHoro coopa
Mycopa, Borpocsl 6e3onacHoCcTH B ITU(POBOM MHPE)

I') npuBiieys BHUMaHUE YUEHUKOB K IMYHOCTSIM U3BECTHBIX JIFOJIEH,
M3y4aeMbIM Ha TOM WJIM MHOM YPOKE — K MX XapakTepam,
MIOCTYIIKaM, IEPUIIETUAM UX Cyl1e0. DTO MOT'yT OBITh yUEHBIE,
nu3obperarenu, MUcaTenu, XyA0KHUKH, GUI0CO(BI, TOIKOBOALIBI,
[IpaBUTEIN, OOIIECTBEHHBIE JEATENIN. T€POU JIUTEPATYPHBIX
MPOM3BEICHUIA.

J1) paccka3aTh y4€HUKaM O COBPEMEHHBIX JOCTUKEHMSIX
oteuecTBeHHON HaykH. ([leHb 3Hanuii 1 cenTa6ps, e poccuiickon
Hayku 8 ¢eBpaid, JleHb Ouosiora, KOTOpbI OTMEYAIOT KaX1yH0
4eTBEPTYIO cyOo00TY arnpens, BceMupHsblil 1eHb nctopuka 28 mapra,
BCEMUPHBIN J€Hb MaTeMaTHKU 14 MapTa U T.I1.) U HPAaBCTBEHHBIX
acleKTax HayyHbIX OTKPBITUH, KOTOPbIE OHU M3Y4alOT Ha YPOKe

o0yueHue
KOMaHAHOU padoTe u
B3aUMOJICUCTBUIO C

A) npuMeHeHue Ha ypoKe TpynnoBoil popmbl pabOTh! WM pabOTHI B
napax, ocTaHOBKa OOLIel e, T JOCTHKEHHUS] KOTOPOH KaXKJIbIi
JIOJKEH BHECTU MH/AMBHIyalIbHBIM BKIIAJl, pacipeielieHue poei,

JpYTUMH peduiekcus BKiIaga KaKJ0ro B 00U pe3yabTar;

oOyyaronumuct, b) MuHU-IpOEKT MO onpeaeneHHoN TeMe, poJieBas urpa, odyyaromias
CIO’KETHasi Urpa, MpoOJIEMHBbIE BOIIPOCHI U MPAKTHKO-
OPHUCHTHPOBAHHBIC 3aJa4M, HAYUYHBIC TCKCTBI U AP.
B) HacTOIBHBIE UTPbI; UTPBI-KOHKYPCHI; UTPBI-BUKTOPHHBI

HNOJJIEPIKKA A) npueMbl HaCTPOs U MOJIEPKKU UHTEpECa YUEHUKOB B IPOLIEcce

MOTHBAIIHH K
MOJTYYEHHIO 3HAHUM,
HaJTa)KUBaHUE
MMO3UTUBHBIX
MEXJITMYHOCTHBIX
OTHOUIIEHU B
KJ1acce,
YCTaHOBJIEHHE
To0poXKenaTeTbHON
aTMocdepsl BO
BpeMs ypoKa

ypoka (yrnpaKHeHHsI Ha BHUMaHUE U JIp)., CMEHa BU/I0B
NEeATEIbHOCTH

b) nposenenue yueOHbIX (0OIMMITHA/IbI, 3aHUMATENbHbBIE YPOKH U
IATUMUHYTKH, YPOK - JI€JIOBask UTPa, YPOK — MYTEIIECTBHUE, YPOK
MacTep-KJIacc, YpOK-UCCIIEJOBAaHUE U Jp.) U y4eOHO-
pa3BieKaTeIbHBIX MepONpusATUil (KOHKYypc-urpa «lIpeqmeTHblit
KpOCCBOpA», TypHHUpP «CBOsI UTPa», BAKTOPUHBIL, TUTEpaTypHast
KOMITO3UIIHS, KOHKYPC Tra3eT U PUCYHKOB U Jp.),

[Tpuobperenue
COLIMAJIILHO
3HAa4YNMOIro OIIbITa
COTpYJHUYECTBA U

A) opranuzanus megcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
y4YalUXCs HaJl UX HEYCIEBAIOIIMMU OJTHOKJIACCHUKAMU:

- OPraHu30BaTh TPYIIY OTCTAIOIIMX, KOTOPbIE XOTEIU ObI MOBBICUTH
YPOBEHb CBOMX 3HAHUHN M MIPEUIOKUTH Hanbosee oJapeHHbIM




B3aMHOMH ITOMOIIU

y4EHUKaM MIPOBOAUTD 3aHITHSI ISl HUX

- BpeMsi OT BPEMEHHU MPOCUTh TAKUX IIKOJIHbHUKOB TPUHUMATh
y4acTHE B COCTaBJICHUU ITPOBEPOYHBIX 3aJJaHHM JUIsl BCETO Kilacca

- 1aTb UM BO3MOKHOCTb ITPOBECTH KOHCYJIbTALIUU MTEPE]]
KOHTPOJIbHOW pabOTOH | T.II.

— HAXOJUTh JJIs TAKMX YUCHUKOB UHTEPECHBINA JOMOTHUTEIbHBIN
MaTepuai, KOTOpble MOTJIM Obl OKa3aThCs MOJE3HBIMU IS
yIIIyOJICHHOTO U3y4YEeHHUs IPeMeTa

b) cnocoOHbIM yyeHHKaM MOXKHO MPEATIOKUTH B3STh HA ce0s OHY U3
CJICAYIOIIUX POJICH: aCCUCTEHT, 1a00paHT, KOHCYJIBTAHT U JIp.

9 ucnonb3zoBanue UKT | A)nporpaMMbI-TpeHaKEPhI, TECThI, 3a4€ThI B AJICKTPOHHBIX
Y IMCTaHIIHOHHBIX MIPUIOKECHUSX, MYJIbTUMETUHHBIC TTPE3CHTAIINN, HAYIHO-
00pa3zoBaTebHBIX MONYJIIPHBIC TTepeiadu, GUIbMBI, BUICO JICKIIUN
TEXHOJIOTUH
0o0yJeHus,
00ecIeYnBaroux
COBPEMEHHBIC
aKTUBHOCTH
00y4armuxcs

10 WHUITUHPOBAHUE H A) peanuzanus y4CHHKAMU WHIUBHIYATbHBIX U TPYIIOBBIX
MOAJICPKKA HCCIIEA0BATENIbCKUX MPOEKTOB (BO3MOYKHOCTH TPHOOPECTH HABBIK
HCCJICIOBATEIILCKON | CAMOCTOSTEIHPHOTO PEIICHUS TEOPETHUSCKOM MPOOIeMBbI, HABBIK
EeITEIbHOCTH reHepUPOBaHUs B 0(DOPMIICHHS COOCTBEHHBIX HJICH, HaBBIK
IIKOJIbHUKOB YBOKHUTEIHLHOTO OTHOIICHHSI K 9y>KUM UACSIM, 0)OPMIICHHBIM B

paboTax Ipyrux MCCie0BaTelei, HaBbIK MMyOJIMYHOTO BBICTYILICHHS
nepe ayTuTOpUeH, apryMEeHTHPOBAHUS U OTCTAMBAHKSI CBOCH TOUKU
3pEHHS)

5. OIMMCAHME MECTA KYPCA ®U3UKHU B YYUEBHOM ITJIAHE

B cucreme cpennero obmiero oOpa3oBaHus TPU3HAHA 00S3aTEbHBIM yUE€OHBIM MPEIMETOM,
BXOJIAIIIUM B COCTaB MPEIMETHON 00JaCTU €CTECTBO3ZHAHHUE.

KomnuectBo yacos
KomnuectBo yacos Ha
KonuuecTBO yacoB | 1Mo y4eOHOMY IJIaHy | CaMOCTOSATENBHOE
[Ipeamer N
Knacc B (henepaibHON M3y4eHUE
(ypoBeHb)
porpamme OuHo- OuHo-
3aogHas 3aouHasa
3a04Has (bopma 3a04Has (opma
¢dopma P ¢dopma P
249B 1,549B
10 ba3zoBriit 68 HEN HENX 14«
(68 1) (54 9)
lus
11 BbazoBriii 34 HEN
68 (34 9)1
lus
12 BbazoBriii 34 HEN
(349




[Ipu pa3paboTke coOcTBeHHOW pabodeil mporpaMMbl MPEAYCMOTPEH OMNPEACIEHHBIA pPE3epB
BPEMEHH, HEOOXOAMMOCTH KOTOPOTO OOYCIIOBICHA TE€M, YTO peanbHas MPOIOHKUTEILHOCTh
y4eOHOT0 roJla BCET/1a OKa3bIBaeTCsl MEHbIIIE HOPMATUBHOM.

6. COJAEPXXAHUE YYEBHOI'O KYPCA.

Pa3nesa 1. ®dusnuka U MeTOIbI HAYYHOr 0 NO3HaHUs. PU3MKa — HaAyKa 0 IpUpoze.
Hayunbie MeTOnBbI IO3HAaHUSA OKpY)KAIOIIEro mMupa. Ponb skcrepuMeHTa M TEOpUM B IIpoLecce
MO3HAHUS IPUPOABI. DKCIIEPUMEHT B ¢u3uke. MonenupoBanue GU3NUECKUX SIBJICHUN U IPOLIECCOB.
Hayunble runore3pl. ®dusnyeckue 3aKoHbl U TeOpHH. ['paHHMIBI NPUMEHUMOCTH (PU3HMUECKUX
3akoHOB. [IpuHiun coorBercTBHs. Posb u MecTo pu3uku B OPMHUPOBAHUN COBPEMEHHON HAYyYHOMH
KApTUHBI MUPA, B IPAKTUYECKOMN AEATEIbHOCTH JIIOCH.

Jlemoncmpayuu
Amnainorosble ¥ HU(PPOBbIE U3MEPUTEIILHBIE TIPUOOPHI.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka
Mexanunueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4ecKkoro nBrkeHHs. Cucrema otcuéra.
Tpaextopus. [lepemerienue, cKOpocTh (CpenHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOW TOYKU, MX MPOEKIMH HAa OCU CUCTeMbl KoopauHAaT. ClOoXKeHHE NepeMelIeHU u
CIIOKCHHE CKopocTell. PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJUHEHHOe nBvxkeHue. [ paduxu
3aBHCHMOCTH KOODPJMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepPEMEIICHUs MaTepuaibHOW TOYKU OT
BpemeHn. CB0OOJHOE TajeHUe. YCKOpEeHHEe CBOOOMHOTO majeHus. KpuBoimuHEHOE IBUKCHHE.
JIBu>keHHe MaTepualbHON TOUKH M0 OKPYKHOCTU C MOCTOSTHHOM MO MOJYJIO CKOPOCThIO. YTIIOBas
CKOPOCTb, JIMHEWHAst CKOpocTh. [lepuon u yacrota oOpamieHus. LleHTpocTpeMuTensHOe yCKOPEHHE.
TexHuyeckue ycTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: CITUIOMETP, IBUKECHHUE CHAPSIIOB, [ICTTHbIE
U peMEHHBIE Iepe1ayn.
Jlemoncmpayuu
Monens cucTeMbl OTCUETa, MILTIOCTPALlMs KHHEMAaTHYECKUX XapaKTePUCTHK JIBHXKEHUSI.
[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habintoienue aBrxeHus Tena, OpoleHHOro ropu30HTaIbHO.
N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepenne yckopeHus cBOOOHOTO MMaICHUS.
N3ydenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU3OHTATBHO.

Tema 2. Jlunamuxa
[Ipunnun otHocutensHOCTH ["anmites. [lepoiit 3akoH HeroToHa. HEepumanbHbele CUCTEMBI OTCYETA.
Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Bropoi 3akoH HproToHa [uisi MarepuaibHON
Touku. Tperuii 3akoH HprOTOHA 111 MaTepUATBHBIX TOYEK. 3aKOH BCEMHUPHOrO TAroreHus. Cuia
TsokecTH. [lepBas kocMuueckas ckopocTs. Cuita ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Bunbt
TpeHus (MOKOs, CKOIbXeHusd, kaueHus). Cuna Tpenus. Cyxoe TpeHue. Cuia TpeHUs! CKOIbKEHUS U
cuna TpeHus mnokos. Kosdduument tpenus. Cuma conpoTUBICHMS NpU JBHKCHUU Tela B
xuakoctu win rasze. IloctynmarenbHoe M BpaliateabHOE ABM)KEHHE aOCOJIIOTHO TBEPIOrO Telna.
MOMEHT Cuibl OTHOCUTENIBHO OCH BpalleHus. 1lnedo cuibl. YcnoBus paBHOBeCUs TBEPAOTO TeEIA.
TexHn4eckue yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: MTOAIIUITHUKH, JBUKEHNE HCKYCCTBEHHBIX
CIIyTHUKOB.
Jlemoncmpayuu
SIBnenue nHepuuu.



CpaBHeHME Macc, B3aUMOICUCTBYIOIIMX TEJl.

Bropoii 3akoH HeroToHA.

Nsmepenue cu.

CroxxeHue Cuil.

3aBUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIliu.
HepecomocTs.

Bec Tena npu yckOpeHHOM MOIBEME U MaJCHUU.
CpaBHeHHE CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.
VYcnoBus paBHOBECHS TBEPIOTO TeA.

Bunsl paBHOBecus.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B IPYXKUHE OT Je(OpMaIIH.

Tema 3. 3aKkoHbl cOXpaHeHUus 6 MeXaHUKe
Nmnyneec MmaTepuaabHOW TOUYKM (Te€la), CUCTEMBl MaTepUabHBIX ToueK. MMiynbc cuiasl u
M3MEHEHHE UMIYJbca Tela. 3aKOH COXpaHeHMs UMIyibca. PeakTuBHOE ABMkeHHe. Pabora CHIIBL
MomHocTh cuibl. KuHeTwdeckass SHEprusi MaTepHadbHOW TOUYKH. TeopemMa 00 W3MEHEHUH
KuHeTnyecko  sHeprud. [loreHnuanbHas oSHeprusa. [loTeHumaneHas  dHeEprus  ynpyro
nepopMupoBaHHON mpyxkuHbL. [loTeHuManpHas HHeprus Tenaa BOJIM3M MOBEPXHOCTH 3EMIIH.
[ToreHanbHble U HENOTEHIMAIbHBIE CHIIBL. CBS3b pabOThl HENOTEHIMATIBHBIX CUJI C U3MEHEHUEM
MEXaHUUYECKON SHEPruu CUCTEMBI TeJ. 3aKOH COXPAHEHMsI MEXaHWYECKOM IHepruu. Ympyrue u
HEYNpyrue CTOJKHOBEHHA. TeXHMYECKHE YCTPONCTBA M INPAKTHUYECKOE IPUMEHEHHE: BOJOMET,
KONEp, NPYKUHHBIN UCTOJIET, ABMKEHNUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE BMKEHUE.
[lepexon noTeHIMAIbHON PHEPTUM B KHHETUUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydeHnne abCoOMOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBs3M pabOThl CHIIBI ¢ M3MEHEHMEM MEXaHMUYeCKOW SHEepruu Teja Ha Ipumepe
pacTsLKEHUS MPYKUHBI JUHAMOMETPA.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul
OCHOBHbBIE TOJIOXKEHUS MOJEKYJIIPHO-KUHETUYECKOM TEOpUH U MX ONbITHOE O0OOCHOBAHHUE.
BbpoynoBckoe neuxenue. uddysus. Xapakrep IBUKEHUS U B3aUMOACHUCTBUS YacCTHIl BELECTBA.
Monenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOICTB BEILIECTBA Ha OCHOBE
aTMX Mojened. Macca u pasmepsl Monekys. KommuectBo BemectBa. IlocrostHHass ABoranpo.
TenmoBoe paBHOBecue. Temmneparypa u e€ uamepenue. Illkana temnepatyp Llenbcusa. Mogens
nuaeanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHUYECKOM TEOPHM HAEAIBHOIO Tasa.
AOcomtoTHas TemrepaTypa Kak Mepa CpeAHed KHHETHMYeCKOH SHEpPruu TEIUIOBOTO JBHMKEHUS
gactuny rasa. lllkama temmepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MennaeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporiecchl B UACATBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpencTaBiIeHUE HU3OMPOLIECCOB: HM30TE€pPMa, H30X0pa, u300apa.
TexHuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OnbIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOEHHE BELIECTBa, (OoTOrpapuu MOJEKYJ OpraHMYECKUX
COCIMHECHUM.
OnbIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.
Mogens 6pOyHOBCKOTO JTBHXKEHUSI.
Mogens onbiTa LlTepHa.



OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Monens, HUTIOCTpUpPYIOLIas PUPOLY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UI€ATIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHUH 00bEéMa KOMHATBHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXK]y ITapaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO Ta3a.

Tema 2. OCHOBBI TEPMOAMHAMHKH

Tepmoaunamuyeckas cuctemMa. BHyTpeHHss sHEprusi TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmuecTBo TeroTsl U paboTa. BHYTpeHHssE 3HEprusi OJHOATOMHOTO HICaIbHOTO
rasa. Bugsl Teronepenayn: TEIIONPOBOAHOCTb, KOHBEKIMSA, U3Iy4CHHE. Y J€NIbHAS TEIIIOEMKOCTh
BeniecTBa. KonmuectBo TemnoTel mpu teronepenayde. [lonstue 06 aanadarnom mporecce. [lepsoiit
3aKOH TEpMOAMHAMUKH. IIpuMeHeHue mepBOro 3aKOHAa TEPMOIMHAMUKH K H3O0MPOLIECCAM.
I'paduueckas uHTeprperanus paboTsl rasza. Bropoil 3akon Tepmoamnamuku. HeoOpatumocTh
mpoueccoB B npupone. TemnoBsle Mammebl. [IpuHOMNBI  [EHCTBUS  TEIUIOBBIX  MAallIMH.
[IpeoOpa3oBaHus YHEPTHH B TEIUIOBBIX MarmmHax. Koa(UIIMEHT MOJIE3HOTO NEHCTBUS TEILIOBON
MmamuHbl. [ukin KapHo M ero Ko3p@HUIMEHT MoJIe3HOro JeHcTBUSA. DKOJIOIMUYECKHE IMPOoOJeMbl
TEIUIOPHEPreTUKU. TeXHUYeCKue yCTpOWCTBAa M IPAKTHUUECKOE NPUMEHEHHE: JIBUraTellb
BHYTPEHHET0 CrOpaHusl, ObITOBOM XOIOAUIBHUK, KOHAUILIUOHED.
Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEpIrun Tejaa Ipy COBEPLIEHUH pabOThl: BBUIET MPOOKU U3 OYTBHUIKH O]
JCWCTBUEM C)KaToro BO3/AyXa, HarpeBanue »d(upa B JaTyHHOH TpyOKe myTEM TpeHHUs
(BumeoneMoHCTpaIIH).

W3meHenne BHYTpEHHEH SHEpruu (TEeMIEpaTyphl) Tesa MpHU TeIionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanus eeujecmaa.

®azoBsle nepexonbl [lapoodpa3oBanue u konaeHcanus. Mcnapenue u xunenue. AOGCOIOTHAsS U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3Jyxa. HachllleHHBIN map. YaenpHas TeioTa mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEpaTypbl KUMEHUs OT naBieHus. TBépaoe Teno. Kpucramummueckue u amoppHsbie
Tena. AHM30TPONHsS CBOMCTB KpucTauloB. JKuakume kpuctamasl. COBpeMEHHBIE MaTepHalbl.
[InaBneHne W KpuctauMzauus. YJenbHass Temnora miaBiaeHus. CyOnumanus. YpaBHeHHe
TerioBoro OanaHca. TeXHUYECKHWEe YCTPOHCTBA W MPAKTHUECKOE NPUMEHEHHUE: THUTPOMETp U
MICUXPOMETpP, KaJOPUMETP, TEXHOJOTHMU IOJYyYEHHUS COBPEMEHHBIX MAaTepHaloB, B TOM 4YHUCIIE
HAaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHUH.

CriocoOb1 U3MepeHHst BIaKHOCTH.

Habmtoienne HarpeBaHus U MJIaBI€HUS KPUCTAINTMYECKOTO BEIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paszgea 4. duekTpoauHaMuka
Tema 1. Inexmpocmamuka

OnekTpu3anus Tell. JJEKTpUdecKui 3apsn. /[[Ba Buma smektpuueckux 3apsaoB. [IpoBoaHukH,
JUDJIEKTPUKN W MOJYNPOBOJHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOro 3apsja. B3ammoneinctsue
3apsnoB. 3akoH Kynona. ToueuHslil anekTpudeckuil 3apsj. DnekTpuyeckoe nojie. Hanpsuk€HHOCTD



3NeKTpUYecKoro nosis. [IpuHIun cyneprno3unuu 3JeKTpudeckux mnosieu. JIuHum HanpskEHHOCTH
anekTpudeckoro moins. PabGora cunm  anekTpoctarmueckoro mousg.  [loreHmman.  PasHocTh
noTeHuuanoB. [IpOBOJHUKM M AMDIIEKTPUKU B 3JIEKTPOCTATHUUECKOM Tosie. Jluanexkrpuueckas
MIPOHUIIAEMOCTb. INEKTPoEMKOCTh. KoHzeHcartop. DNeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA.
OHeprusi 3apspDKEHHOTO KOHJEHcaTopa. TeXHUYECKHe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE:
ANEKTPOCKOM, DJIEKTPOMETpP, DSIEKTPOCTATHYeCKas 3aluTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KOMMPOBAJIbHBIN annapar, CTPYMHbBIA IPUHTED.

Llemoncmpayuu

YcTpolicTBO M NMPUHIMIT ACHCTBUSL AJIEKTpoMeTpa. B3aumoneicTBUEe HA3JIEKTPU30BAHHBIX TEl.
DNeKTpuyeckoe TMoJjie  3apsHKeHHbIX Tesl. IIpoBOOHMKM B 3JEKTPOCTATHYECKOM  IIOJIE.
DnekTpocTaTuyeckas 3ammTa. JIMdPJIeKTpUKH B AJIEKTPOCTATUYECKOM Mojie. 3aBUCHUMOCTH
3NEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IJIACTHUH, PACCTOSHHUS MEXKIYy HUMHU H
JUAJICKTPUUECKON MPOHUIIAEMOCTH. DHEPTUs 3apsHKEHHOTO KOHASH CAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

MesknpeaMeTHbie CBSI3H

N3ydyenne xypca ¢usuku ©Oa3zoBoro ypoBHS B 10 Kimacce ocymecTBisieTcss ¢ Y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEJIMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHUKU, OMOJIOTHH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Mesicnpeomemnole noHAmMUA, CBA3aHHBIE C U3YYCHHEM METOJ0B HAy4YHOI'O IIO3HAHUS: SIBJIICHHUE,
HayuyHbI (pakT, runoresa, (usMyUeckas BENUYHMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, HKCIIEPHUMEHT,
MOJEIINPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHi, JuHeWHas (GyHKIMS, mapaboina, rumepbona, Ux
rpa@uK W CBOWCTBA, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTaHTCHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKUUMU HAa OCU KOOpAMHAT,
CIIO’)KEHHE BEKTOPOB. buonozusa: MexaHndeckoe JBIKEHHE B KHUBOW npupoxe, auddysus, ocmoc,
TEMJI000MEH KHMBBIX OpPraHM3MOB (BHUJIBI TEIUIONEpEeau, TEIJI0BOE PAaBHOBECHUE), DIEKTPHUUECKHE
SIBJICHUSI B YKUBOW MPUPOJE.

Xumusn: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEeIUIOBbIE CBOMCTBA TBEPBIX TEJI, JKHIAKOCTEN U Ta30B, AIEKTPUUYECKHUE CBOKMCTBA METAIIIOB,
3JIEKTPOJIUTAYECKAS JUCCOLMALMS, TabBAHUKA.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: mnpeoOpa3oBaHHe [BIKEHUH C HCIOIB30BAaHHEM MEXAaHU3MOB, Y4YE€T TpEHHUS B
TEXHUKE, TOIINITHIUKNA, HUCIOJIb30BAaHWE 3aKOHA COXpaHEHUs HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET U JpyTHe), ABUTATEIb BHYTPEHHETO CTOpaHUsl, MapoBasi TypOrHa, OBITOBOM XOJIOAUIBHUK,
KOHAUIMOHEDP, TEXHOJOTHH MOJYYECHHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM YUCJIE HAHOMATEPHUAJIOB,
U HaHOTEXHOJIOTHH, OJJEKTPOCTATHYeCKas 3alluTa, 3a3eMJICHHE OJIEKTPOmpuOOpOB, KCEPOKC,
CTPYWHBI TPUHTEP, OJJIEKTPOHATrpPEBATEIbHBIE TPHOOPHI, DIIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
rajbBaHUKA.



/. TEMATHYECKOE IINTAHUPOBAHMUE

10 xkacc (0a30BbIil YPOBEHb) OUHO- 3204HO€E O0yUYeHHe

Ne | Haumen KomnuectBo yacos Jara Bun nesrensHOCTH Bunwr n DJIEKTPOHHBI Dopmbl
OBaHUE nu3yye (hopMbI e ydera
pasaeciio Bcero KOHTp HpaKT HUsA KOHTPOJIA 06pa30BaTenL Imporpamm
BUTEM | ®P | O3] 3 OJIbH | MYECK HBIE PECYPCHI bl
nporpam | II bIC ue BOCITUTaH

MEL YII/ | YIU/ st
Chu | C1

1. | Pusuka u 2 2 1/1 1 HNzy4enune Hay4dHBIX (SMIUPUYECKHX M TEOPETUIECKNX) | BBomgHas 1a0

1 | MeToaBI METOJIOB MTO3HAHMA OKpY>Karomero Mupa. O6cyxaeHne KOHTPOJIb bubmmnorexa 246
HAYYHOT'0 TPaHUL TPHMEHHUMOCTH (H3MYECKHX 3aKOHOB H HasT LHOK 3a
MO3HAHHUSA Teopuii. Pabora B rpymme Mo MOATOTOBKE KOPOTKHX https://m.eds
. Duznka COOOIIEHNH O ponu U MecTe (U3MKU B HAYKE U B pabora 00.ru/7f4130 SBr
HayKa 0 NPaKTUYECKOW JEesATeNbHOCTH Jitonel. JleMoHcTpanus 34—
npuposje. QHAJIOTOBBIX M IM(POBBIX W3MEPUTENBHBIX MPUOOPOB, =

KOMITBIOTEPHBIX ~ JaT4UKOB. (OCBOEHHE OCHOBHBIX
npuéMoOB pabOThl ¢ IUPPOBOI JlaboOpaToOpHeH MO Konnekmus
(usnke LIOP
http://school-
collection.ed
u.ru
2 | Mexanu | 18 | 28 | 24
Ka
2. | Kunema | 5 10 9 2 Hposenenue OKCTIEPHMEHTA: U3ydeHHe bubnuoreka 1ab
1 THKA HEPaBHOMEPHOTO JBMKEHHS C LEJbI0 OIpe/esIeHHs LIOK 2a6B
MT'HOBEHHOH CKOPOCTH; HCCIIEIOBAHHE COOTHOIICHHMS .
MEXAy  HyTsMH,  TpPOWAEGHHBIMH  TeJloM 32 hitps://m.eds 3208
IIOCJIEI0BATENIbHBIE PaBHBIE IPOMEXYTKH BpEMEHH 00.ru/7f4130 4a
IIPU PaBHOYCKOPEHHOM [BIDKCHHM C HadaJlbHOU 34 SBrI
CKOPOCTBIO, PaBHOM HYJIO; M3Y4YE€HHE JIBHOKCHHMS 6a
mIapuka B BS3KOM JKMIKOCTH; W3y4YCHHE JIBMOXKCHMS Komnnekuus 7a
Tena, OpomeHHOro TOopu3oHTaIbHO. OOBsCHEHUE 1[OP 826
OCHOBHBIX  MNPUHIMNOB  JCHUCTBUS  TEXHUYECKUX _
YCTPOWCTB, TaKMX Kak: CIWJOMETp, LENHbIe U ht -//S_ChOOI' 9a
peMEHHbIE TIepefaud JABWXKEHHUSA, W YCIOBUH UX collection.ed




0€e30MacHOr0 MCIIOIL30BAaHUS B IIOBCEIHEBHON >KU3HHU.
Pewenne pacy€THbIX 3a4ad ¢ SBHO  3aJaHHOM
(¢u3MIecKoil MOJENBI0 ¢ HCIOJIH30BAHHEM OCHOBHBIX
¢dopmyn kmHemaTuku. IlocTpoeHme U aHaIH3
rpauKOB 3aBICUMOCTEH KHHEMAaTHUECKUX BEITHIHH OT
BPEMEHH  pPaBHOMEPHOTO ¥  PaBHOYCKOPEHHOTO
MIPSIMOJIMHENHOTO JIBYDKCHHS. Pacno3naBanme
¢usnvecKkux  SABJICHUA B  Y4EOHBIX ONBITAX U
OKpYyXKaromien JKHU3HU: paBHOMEpPHOE "
PaBHOYCKOpPEHHOE MpsIMOJIMHEHOE JIBHOKCHUE,
CBOOOHOE MAaJCHHUE TeJl, IBHKCHUE IO OKPYKHOCTH.
OHI/IcaHI/Ie MECXAHHUYCCKOI'O JOBHXKCHUSA C
HCIIOJIB30BAHUCM (I)I/ISI/I‘ICCKI/IX BCIIMYUH: KOOp)lI/IHaTa,
IyTh, MEpPEMEIICHNe, CKOPOCTh, YCKopeHne. PaboTa B
Tpynmax TMpH  IUIAHUPOBAHWHW, TMPOBEACHUU W
WHTEPIpPETalid PEe3yJIbTaTOB OIBITOB W aHAIH3E
JOTIOTHUTENBHBIX HCTOYHIUKOB HHPOPMAIIUH 110 TEME.

<




no

Jnaamu
Ka

10

CpaBHeHMe  Macc,  B3aMMOJCHCTBYIOIIMX  Tell
W3yyeHne  3aBHCHMOCTH  CHJIBI  yNPYTOCTH  OT
nedopmanuy; CpaBHEHHE CHII TPEHUS HOKOS, KauCHUS
u CKOJIbKCHUSI. OObsicHeHNE HEBECOMOCTH.
ITpoBenenue 9KCIIEPUMEHTA: HCCIIEJOBaHNE
3aBUCHMOCTH CHJI YHPYTOCTH, BO3HHKAIOIIHX B
MpYy)XKWHE W PE3MHOBOM 00pasiie, OT uX AehopMaIum;
W3y4eHUE  JIBWOKEHHMs  Opycka 10  HAKJIOHHOU
IUIOCKOCTH; ~ UCCJICJOBAaHHME YCIOBUIl paBHOBECHs
TBEPAOTO  Teja, WMEIOIIEro  OCh  BpalleHUs.
OObsicHeHHe  OCOOCHHOCTEH  paBHOMEPHOrO U
PaBHOYCKOPDEHHOTO  IPSIMOJIMHEHHOIO  JIBMIKCHUS,
CBOOO/IHOTO NAaJIeHUs TeJ, IBMKEHUS MO OKPYKHOCTH
Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHa BCEMHPHOTO
TaroreHus. OOBSCHEHHE OCHOBHBIX  IIPHHIIWIIOB
JCUCTBHS TONIIMIHUKOB W WX HPaKTHIECKOTO
npuMeHeHnsi. OObsSCHEHNE IBIKCHUS HCKYCCTBEHHBIX
CIlyTHHKOB. PemieHme pacd€THbIX 3amad ¢ SIBHO
3aJaHHON (PU3NYECKOH MOAENBI0 C HCIOJIB30BAHUEM
OCHOBHBIX  3aKOHOB u  (opMmMyn  IUHAMHKH.
PacrnioznaBanue (u3MYECKUX SBJICHUH B y4eOHBIX
ONBITAX WM  OKPYXKaloIledl  JKM3HU:  HMHepIus,
B3aUMoO/ieiicTBUE Tel. AHAIN3 (PU3NYECKUX MPOIECCOB
U SIBJICHUH C HCIIOJIb30BAHHEM 3aKOHOB M NPUHIIMUIIOB!
3aKkoH BcemupHoro tarorenus, I, Il u III 3akonbl
HproToHa, NpHHIMI CyNepHO3WIMK CHJI, TPHHIMII
PaBHONIPABHOCTH MHEPLUAIBHBIX CUCTEM OTCUETA

3auet Ne 1

bubnuoreka
LHOK
https://m.eds
00.ru/7f4130
34

Komneknus
HOP
http://school-
collection.ed
u.ru

1a0
2a0B
3a0B
4a
5SBrna
6a
7a
8a0
9a




2. | 3aKoHBI 3] 8 6 IIpoBeneHne H3KCHEepUMEHTAa: U3ydeHHE aOcomoTHO | 3ageT No2 1a0
3 | coxpane HEYNpPYroro yaapa ¢ IIOMOINbIO JABYX OJMHAKOBBIX 2268
HHTSHBIX MAsTHUKOB; HMCCJIEI0BAHUE CBA3M PabOTHI
HUS B N Anmunanct | bubnnoreka 3abB
CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPrHH Teja Ha
MCEXaHHK NpUMepe  pacTskeHus pesmpoBoro skryra. Ouenka | ParuBHas | IIOK 4a
¢ abCOMOTHEIX M OTHOCHTeNBHBIX —morpemmocreif | pabora 3a | https://m.eds 5Bry
HM3MepeHuit ¢busmgecKnx BEJIMYHH. Pemenue 1-e 00.ru/7f4130 6a
pacuéTHBIX 3a7a4 C SBHO 3aJaHHON (PU3MUECKOM nonyroau | 34 7a
MOJIENBIO € MCMOJIb30BAHMEM OCHOBHBIX 3aKOHOB U o - 346
(GopMyn TMHAMUKH W 3aKOHOB COXpaHeHus. Penienue
Ka4ECTBEHHBIX 3aja4 C ONOPOH Ha M3YYCHHBIE B Komnnexnus 9a
pasmene «MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH W HOP
¢usnueckue sBiacHusA. OmHMCaHUE MEXaHHMYCCKOTO http://school-
IBWKEHMS C WCIOJb30BaHUEM (U3MYECKUX BEJTUYMH: collection.ed
UMITYJIbC TeJla, KAHETHYECKAs HEPIHs, WLfU
Hroro no 28
pasueny
3 | Moneky | 24 | 24 | 19/
JISIpHas 5
(pusuxa.
Tepmon
HHAMHUK
a




3. MoneKy o 10 8/1 IlpoBeneHne »skcnepuMeHTa: omnpeneneHue maccol | 3ayeT No 3 1a0
1 JSIpHAS B(6)3z'[.yxa B KIIACCHOM KOMHAT€ Ha OCHOBE HU3MEpPEHHH 2a6B
00BbEMa KOMHATBI, JaBJIICHUS M TEMIIEPATYPBI BO3AyXa B
busnxa Hel; UCCIIEI0OBaHHE 3aBI/Ich/)Ioc}TII;1 MZ)K,HY 3208
rapaMeTpaMH COCTOSIHUS pa3pekeHHOro rasa. OrneHka 4a
aOCOMIOTHBIX W OTHOCHTENBHBIX  ITOTPEIIHOCTEH SBra
mMepeHnit  pmmuecknx  BenuunH.  OOBSICHEHHE 6a
OCHOBHBIX MPUHIUIOB JAEHCTBUHM TepMOMeTpa U BubnnoTexa 7a
0apoMeTpa U YCIOBHI UX O€30MAaCHOTO HCIIOIh30BAHUS
B MOBCEAHEBHOH Xn3HU. Pacno3HaBanue Qpu3nyeckux LHOK 8ab
SIBJICHUI B y4eOHBIX ONBITaX M OKPY)KAIOIIEH KU3HU: https://m.eds 9a
mudys3us, OpoyHOoBckoe —aBmkeHue. Omnucanue 00.ru/7f4130
TETUIOBBIX SIBICHUH C MCIIONB30BAHMEM (H3UUECKHX 34
BEIMYUH: JaBICHHE Ta3a, TeMIeparypa, CpeaHss T
KMHETHYECKasl DJHEPrusi XaoOTHYECKOTO  ABIKCHHS
MOJIEKYJ, CPEAHEKBaJpaTHYHas CKOPOCTb MOJIEKYI. Kosexuns
AHanu3 (QU3WYECKMX TPOLECCOB W SBICHHH C Lop
ucroigp3oBanueM MKT, ra3oBBIX 3aKOHOB, CBS3H h'['[QZ//SChOO|-
CpelHEN KNHETUYECKOW SHEPIrUr TEIUIOBOTO ABMXKEHHUS collection.ed
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil. Pemienue u.ru
pacyéTHBIX 33j7a4 C SIBHO 3aJaHHOW (U3MYECKOM -
MOJIENIBI0 € HCTIOJIB30BAaHMEM OCHOBHBIX ITOJIOKECHHUN
MKT, 3akoHOB W (GOpMYyJ MOJIEKYJIAPHOH (DUIUKH.
Pabota B rpynnax npu IUIaHUPOBAHHUH, POBEICHUN U
MHTEPIpETAlUd PE3yIbTaTOB ONBITOB W  aHAJIH3E
JIOTIOJTHUTENBHBIX UICTOYHUKOB MH(OpManny 1Mo Teme
3. | Tepmon 10 8/2 | 6/4 [IpoBenenne osKcmepuMeHTa: H3MepeHue yAenbHOH | 3ayeTr No BuGimorexa 1a6
2 | uHaMmMKAa TEIIOEMKOCTH  BEIIECTBA. OI_ISHKaV a0COIIFOTHBIX u 54 LIOK 2a6B
OTHOCHUTEIIbHBIX HOTPEHIHOCTEN HU3MEpEeHuN
¢usndeckux BenmduH. V3ydeHue Mojeneil mapoBoi https://m.eds 3a0B
TypOMHBI,  JABHTaTeNsl  BHYTPEHHETO  CrOpaHUs, 00.ru/7f4130 4a
peaktuBHOro gaBurarensi. OOBSICHEHHE IPHHIUIIOB 34 SBrI
JCUCTBHSL W YCIIOBHH 0E30I1aCHOTO HCIIOJIb30BaHUS B — 6a
MMOBCETHEBHON  JKM3HM  JABHTATEIsI  BHYTPEHHETO 7Ta
CrOpaHusi, OBITOBOTO XOJIOIMJIBHUKA, KOHIHIIMOHEPA. Komnexius
Onucanue CBOHCTB Tel U TEIUIOBHIX SBIECHHH C HOP 8a6
WCTIONIb30BaHNEM (U3MYECKUX BEJIMYWH: JIaBIICHUE httQZ//SChOO|- 9a
raza, TeMIIepaTypa, KOJINIEeCTBO TEIJIOTHl, BHYTPEHHS collection.ed
sHeprus, pabora rasza. Pemenue pacu€TrHbIX 3a1ad c uru—

SIBHO SaHaHHOﬁ q)H3H‘lCCKOﬁ MOICIBIO C




UCIIONIb30BAaHMEM OCHOBHBIX 3aKOHOB U (opmyn
MOJIEKYJISIPHOW (PM3WKHM W TepMOIWHAMUKH. PereHne
Ka4eCTBEHHBIX 3aZiad C OINOpOW Ha W3YyYEHHBIE B
pasnmene «ModekynsipHast (HU3HKAa U TEPMOIUHAMHKA»
3aKOHBI, 3aKOHOMEPHOCTH W (HU3UIECKUE SBICHUS.
PaGora B Tpymmax mnpuW aHaiu3e IOMOJHHTEIBHBIX
HCTOYHHUKOB MH(OPMAIIHNH 110 TEME
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Arperar
HbIE
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IIpoBenenue SKCHEpUMEHTA! U3MEpEHUE
OTHOCHTENHON  BHaXHOCTH  Bo3gyxa.  OreHka
aOCOMIOTHBIX W OTHOCHTENBHBIX  ITOTPEIIHOCTEH
M3MEpeHnH (U3NIecKuX BeNWYrH. V3ydeHne cBOICTB
HACBIIICHHBIX APOB, CIOCOOOB U3MEPEHUS BIAKHOCTH
HaOmonenne KWneHWs NMpH IOHMXCHHOM [aBIICHUH,
HarpeBaHWsi W  IUIABICHUS  KPUCTAIIIMYECKOTO
BemectBa. OObBsICHEHWE NPUHLIUIOB JEUCTBHSA U
yCIOBUH 6e30macHOro HCIOJIb30BAHUSA B
MOBCETHEBHOI KM3HM TUTPOMETpPA, ICUXPOMETpa,
Kanopumerpa. l3ydeHue TEXHOJOTUH MOIy4YEHUs
COBPECMCHHBIX MartepualioB, B TOM YUCJIC
HaHOMaTepHaJoB. PerieHne pacu€THBIX 3alad C SBHO
3aJaHHON (PU3NYECKOH MOAENBI0 C HCIOJIB30BAHUEM
YpaBHEHUS TEIJIOBOTO GanaHca. Pemmenne
Ka4eCTBEHHBIX 3a7[a4 C OTIOPON Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH W (HU3MUYECKHE SBICHHUS IO TEME.
PacriosHaBanue ¢u3MYECKHX SABICHHUH B y4eOHBIX
OTIBITaX M OKPYXXAIOMEH >KU3HH: AehopMarist TBEPABIX
Tell, HAarpeBaHUe M OXJAXKICHUE Tel, H3MCHEHHE
arperaTHbIX COCTOSIHUI BCHICCTBA U OGLﬂCHeHHe HUX Ha
OCHOBE 3aKOHOB U (hopMyn MOJIEKyISIpHOH (GU3UKH.
Hcnonb3oBaHue HHPOPMAIIMOHHBIX TEXHOJIOTHH ISt
IIOMCKA, CTPYKTYpHpPOBAaHUS, MHTEPIPETALIMA U
NpeAcTaBleHUsT  MHGOPMALMM  IIPU  TMOATOTOBKE
COOOIIEHNH O NPUMEHEHHH 3aKOHOB MOJEKYJISIPHOU
(U3MKY ¥ TEPMOJAMHAMUKY B TEXHUKE M TEXHOJIOTHSIX.

bubnuoreka
LHOK
https://m.eds
00.ru/7f4130
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OCHOBHBIX 3aKOHOB H q)OpMyJ'I DJICKTPOCTATUKH.
Pemenne KadecTBEHHBIX 3agaqy C OHOPOﬁ Ha
HN3Y4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU H (1)I/ISI/I‘I€CKI/IG

SIBJICHUS 3JIEKTPOCTATHUKHU. PacnosnaBanue
¢usnyeckux  SBJIGHUH B  y4eOHBIX ONBITaX W
OKpYy KaroIen JKU3HH: JNEKTPHU3ALUA Tell,

B3aMMO/ICHCTBHE 3apsI0B U OOBSICHEHNE UX HAa OCHOBE
3aKOHOB M (opMys 3neKTpocTraTuku. Omucanue
N3y4CHHBIX CBOMCTB BENIECTBA W 3JIEKTPUUYECKUX
SIBICHUI C WCIIOJIb30BAaHWEM (HU3MYECKUX BEJIUYWH:
IEKTPUUECKUN 3apsiz, HanpspKEHHOCTD
UIEKTPUUECKOTO  IOJsI,  IOTEHIHAN,  Pa3HOCTb
MIOTEHIINAJIOB, JIEKTPOEMKOCTh. AHaNN3 (PU3NIECKUX
IIPOLIECCOB U SIBJICHHUH C MCIIOIb30BaHUEM (PU3NYECKUX
3aKOHOB: 3aKOHA COXPAaHEHUs IEKTPUUECKOTO 3apsja,
3akoHa Kymnona. PabGora B rpymmax mpu aHammse
JOIIOJTHUTCIIBHBIX HUCTOYHHUKOB I/IHq)OpMaLII/II/I n
MOJTOTOBKE COOOIIEHHH O MPOSIBICHUM 3aKOHOB
9JIEKTPOCTATUKH B OKpYyXaroleu KHA3HA H
IMPUMCHCHUUN UX B TCXHUKE

https://m.eds
00.ru/7f4130

34

Konnekmus
LHOP
http://school-
collection.ed
u.ru

Uroro no 24
paszaeny
4 | Daextp | 10 | 10 8
OJMHAM
HKa
4. | Dmextpo | 10 | 10 | 8/2 IIposenenne SKCIEPUMEHTA: mmepenne | 3auer Ne 6 1ab
1 | craruka AMEeKTPOEMKOCTH KoHAeHcaTopa. OmeHka abCOMOTHBIX 2a6B
U OTHOCUTENBHBIX  MOIPEUIHOCTEH  H3MEpPEHU
AJMUHHUCT 3a0B
¢usnyecknx  BenuuuH.  M3ydeHue — NpUHOMIOB
neicTBus 3IEKTPOCKOIa, snexkTpomeTpa, | PaTUBHAA 4a
KOHJIeHcaTtopa. [3ydyeHue NpUHLUNOB [AEUCTBUSA U pa60Ta 3a 5BrIO
yCIOBHI 0€30I1aCHOTO MPUMCHCHHS B IPAKTHUCCKOM Kypc 10 6a
KM3HM, KONHUPOBAJIBHOTO  ammapara, CTpYHHOro Kacca 7Ta
npuHTepa. PaccmorpeHue (Qu3MUECKMX OCHOBaHHMN 826
UIEKTPOCTATUUECKON  3alIUTBl W 3a3eMJICHHSA
" bubnuoTeka 9a
JIEKTPOIpuOOpoB. Pemenne pacyéTHHIX 3a/1a4d C SBHO
3aJaHHON (PU3NYECKOH MOAENBI0 C HCIOJIB30BAHUEM LHOK




Hroro mo 10
paszaeny

Hroro 3a 64
Kkypc 10
KJ1acca

Pe3epBHoe Bpems — 4 yaca




1. HOYPUYUHOE IIJNIAHUPOBAHE
10 KJIACC (04HO — 3204HO€ 00y4eHne)

/o

Tema ypoxka

KommuectBo yacos

Bcero‘ KoHTponbHbIE pabOThI ‘ [TpakTuyeckue paboThI

Hara
U3y4YeHUs

Bunpt u hopmbl
KOHTPOJISI

Pazgen Ne 1 dusuka u MeToAbl HAYYHOT0 NO3HAHUA. DU3HKA — HAYKA 0 IPUPoOJIeE.

1.1,2

Hayunsbie METO/IbI MIO3HAHUS
OKPY>KaOILEro Mupa. Ponb
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE
IIO3HAHUS IPUPOJBL. DKCIIEPUMEHT B
¢busnke. MonenupoBanue
¢u3nyeckux SBJICHUH U IMPOLECCOB.
Hayunsle rumnoressl. ®usnyeckue
3aKOHBI M TeOopuu. ['paHuIbI
MIPUMEHUMOCTH ¢buznIeckux
3aKk0oHOB. [IpuHIMII cooTBeTCTBUS.
Ponb u  wmecro  ¢usuku B
(dbopmMupoBaHUU COBPEMEHHOMU
Hay4HOW  KapTUHBI  Mupa, B
ITPAKTUYECKON AESITEIbHOCTH JIFOJIEH.

2

BBoaHas KOHTpoOJIbHASA
pabora (TecT)

OpOoHTANBHBIN
orpoc,
TECTUPOBAHUE

Pa3zgea 2 Mexanuka

KHHEMATHKA

10

Mexannueckoe JIBUKCHHUE.
OTHOCHUTEILHOCTD MEXaHHUYECKOI'O
JBUKCHMUSL. Cucrema  orcuéra.
Tpaexropus. [lepemenienue.

OpOoHTAIBHBIN
orpoc,

Ckopocth  (cpenHsisi  CKOPOCTb,
MIHOBEHHasi cKopocThb). CroxxeHue
nepeMeneHHH u CJIO’KEHUE
CKOPOCTEM. PaBrOMepHOE
psIMOJIMHEIHOE JIBIDKEHUE.
I'padvkn 3aBHCHUMOCTH KOOpAMHAT,
CKOpPOCTH U nepeMeneHus
MaTepuaIbHON TOYKHA OT BPEMEHH.

OpOoHTAIBHBIN
orpoc,
TEPMUHOJIOTUYECKU I
JUKTAHT

YCKOpeHI/Ie MaTepI/IaJlBHOﬁ TOYKH, UX

JlaGopatopHas paborta Ne

OpOHTAIBHBIN




5,6

IIPOEKIIMM  HAa  OCH  CHCTEMBI
KOOp/JUHAT. PaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JBUKCHHUE.
I'paduku 3aBUCUMOCTH KOOpPJHMHAT,
CKOPOCTH, YCKOPEHHs, IyTH U
IIepEMELICHUSI MaTEPUAIIBHON TOYKH
or BpeMeHH. CBOOOJHOE MajeHUE.
YckopeHne CBOOOIHOTO MaICHHSI.

1
N3mepenue YCKOPEHUS
CBOOOJIHOTO Ia/ICHUs.

orpoc

KpuBonuneiiHoe 1BUXEHHUE.

JlaGopatopnast pabora Ne
2

W3yueHue NBMKCHUS Tea,
OpOIIEHHOTO
TOPU30HTAIBHO

OpoHTaNBHBIN
onpoc

JIBrKeHHE MaTepuaibHOM TOYKH I10
OKPY’)KHOCTH C TOCTOSSHHOW IO
MOJYJIIO CKOPOCTBIO. VYrnosas
CKOpOCTb,  JIMHEHHAsT  CKOPOCTb.
Ilepuog wu uyactora oOpaleHus.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.
Texnuuecxkue ycmpoiicmea u
npakmuyeckoe npumeHenue:
Cnuoomemp, OBUMCEHUe CHAps008,
yenuvie u peménnble nepedauu.’

@pOHTAIBHBIN
OIpoc

JIAHAMHAKA

10

11,12

[TpuHIMDI OTHOCUTEIBLHOCTH
lNasmnes. Ilepseiii 3akoH HproToHA.
HNuepuuanpHble CHCTEMBI  OTCUETA.
Macca Ttema. Cuna. [lpuHnumn
CYNEPNO3UIIMU CHUJL

OpOoHTAIBHBIN
oIpoc

13.14

Bropoii  3akonm  HeroTrona g
MaTepuaabHON TOYKU. TpeTuil 3aKoH
HproTona 111 MaTepuabHBIX TOYEK.

@pOoHTANBHBIN
oIpoc,
TECTUPOBAHUE

1516

3akoH BCCMHUPHOI'O TATOTCHUA. Cuna
TAXKCCTH. HepBas[ KOCMHYCCKaAa

JlaGopatopHast pabota Ne
3

OpOHTAIBHBIN
OIpoc




ckopocTh. Cuiia ymnpyroctu. 3akoH
I'yka. Bec Tena

Uccnenosanue
3aBUCHMOCTH CHII
YOPYTrOCTH, BO3HHKAIOIIUX
B PYKUHE OT
nedopmaruu.

17,18

Tpenue. Buapsl TpeHus (mokos,
CKOJIb)KEHUS, Ka4yeHus). Cuna
TpeHusi. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUSI U CHUJIa TPEHHs IHOKOS.
Koadpumment TPEHHUS. Cuna
COIIPOTHBJICHUS NPH JIBUKEHUHU Tela
B )KHJIKOCTH WJIU Ta3e.

OpOoHTAIBHBIN
oIpoc

10.
19,20

[locrynatensHoe u BpamaTelbHOE
NBKEHUE  aOCOJIOTHO  TBEPIOTO
Terna. MOMEHT CHUIIbI OTHOCHUTEIHHO
ocu  BpameHus. [lmedo  cuibl
YcnoBus paBHOBECHS TBEPIOTO Tela.
Texnuuecxkue ycmpoiicmea u
npakmuyeckoe npumeHenue:
NOOWUNHUKU, 08UdCEeHUE
UCKYCCINBEHHBIX CNYMHUKOB.

OpoHTaNBHBIN
onpoc

3auem Ne ] MEXAHHUKA

3AKOHBI COXPAHEHNMA B MEXAHUKE

11.
21,22

NMmnynsc  MarepuanbHOM — TOYKH
(Tema), cuCTeMBl  MaTepUaTbHBIX
Touek. VIMImynbc CHIIBI U MU3MEHEHHE
UMIyJbca TeNla. 3aKOH COXpaHEHUs
UMIyNbca. PeakTHBHOE TBMKEHUE.

@pOoHTAIBHBIN
onpoc

12.
23,24

PaGora cuibl. MOIIHOCTD CHJIBL.

OpOoHTANBHBIN
oIpoc

13.
25,26

Kunernueckas JHEprus
MaTepuaibHOW TOYKH. Teopema 00
W3MEHEHNN KHHETHYECKOW SHEPTHH.
ITorennmanpHas JHEpPIHUsL.

@pOoHTANBHBIN
orpoc,
TEPMHUHOJIOTUYECKU I
JUKTAHT




[TorenumansHas SHEprus
nepopMupoBaHHON HPYKUHBIL.
[loreHnumaneHass  SHeprus  Teina
BOJIM3U OBEPXHOCTH 3E€MIIH.

ympyro

14.
27,28

[ToTenuuanbHbIe u
HENOTeHIHanbHble  cuibl.  CBs3b
paboThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOH YHEeprun
CUCTeMBbI Tel. 3aKOH COXpaHEHHs
MEXaHUYECKOM JHEPruu. YIpyrue u
HEeYIpyrue CTOJIKHOBEHHUSI.
Texnuueckue ycmpoticmea u
npakmuyeckoe npumeHenue:
8000MEM, KOnép, NPYHCUHHBLU
nucmojiem, 08UdICeHUe paKem.

Kontposbnas pabota No
2 3a epBoO€ MOJIYTOAHE

Jlaboparopnast pabora No
4

HccnenoBanue CBSI3U
paboThI CHJTBI C
M3MEHEHHEM
MEXaHUYECKOM
Tela Ha
pacTsoKeHUs
JTMHaMOMeTpa.

SHEPruu
npuMepe
PYKUHBI

®poHTaTBHBIN
orpoc,
TECTUPOBAHUE

3auem Ne 2 3AKOHbI COXPAHEHHUA B MEXAHUKE

Paznen Ne

3 MoJgexkyasipHas pu3nka

. Tepmoanaamuka.

MOJIEKVJIAAPHA S ®U3NKA.

10

1.
1,2

OcHOBHBIE MOJIOKEHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOpUU
U UX OmnbITHOe  00OCHOBaHHE.
BbpoynoBckoe nBuxkenue. uddysus.
Xapakrep JBUKEHUS u
B3aMMOJCUCTBUS YacTUI[ BEIISCTBA.
Mopenu cTpoeHus ra3oB, JKUJIKOCTEN
u  TBEPABIX TEl M OOBACHEHUE
CBOMCTB BeIlleCTBA Ha OCHOBE 3TUX
Mozened. Macca um pasmepsl
Monekyn. KonuuecTtBo BemecTsa.
ITocrossHHast ABorajpo.

2

OpOoHTAIBHBIN
oIpoc

TemnoBoe paBHOBecue. TeMneparypa
n e€ n3mepenue. lllkana Temmneparyp
Llenbcusa. Moaens naeaabHOrO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

OpOoHTAIBHBIN
orpoc,
TEPMUHOJIOTUYECKU I
JUKTAHT




KMHETUYECKOM TEOpUU HUJCabHOTO
ra3a. AGCONIOTHAsE TeMIepaTypa Kak
Mepa cpeaHen KMHETUYECKON
SHEPIMU  TEIJIOBOTO  JBMXKCHUS
gactunl rasa. lllkama Temmepatyp
KenbBuna.
3. I"a3zoBbIC 3aKOHBI. VYpaBHeHue 2 JlaGoparopnast pabora No Jlnarnoctuueckas
5,6 | MenneneeBa—Knanelipona.  3akoH 5 pabora
JlanbToHa. Omnpenenenue MAacchl
BO3JyXa B  KJIACCHOM
KOMHaTe€  Ha  OCHOBE
U3MEepeHui 00béMa
KOMHAThl, JaBJICHUA U
TEMIIepaTypbl BO3JyXa B
HEW.
4, N3omponieccyl B uacalibHOM Tasze ¢ 2 OpoHTANBHBIN
7,8 | MOCTOSIHHBIM KOJIMYECTBOM orpoc,
BEIIIECTBA. I'paduaeckoe TECTHPOBAHUE
IpeJICTaBICHNE U30IPOIIECCOB:
M30TepMa, U30Xopa, n3obapa.
S. Texnuueckue ycempoticmea u 2 JlaGopatopHass pabota Ne @poHTAJIBHBIN
9,10 | npaxkmuueckoe npumeHenue: 6 orpoc
mepmomemp, bapomemp. HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMM  COCTOSIHUS
pa3pexEeHHOTO rasa.
3auem Ne 3 MOJIEKYJIAPHAA ®U3HUKA
TEPMOJ/INMHAMUKA 8
6. TepmoauHaMuueckas cucrema. 2 OpOoHTANBHBIN
11,12 | BHyTpeHHsIs SHEprus orpoc
TEPMOJIMHAMHUYECKOW  CHUCTEMBI U
criocoOb! e€ n3menenus. Komuuectso
TEIUNIOTHl U paboTta. BHyTpeHHss
SHEPrusi OAHOATOMHOTO HICaIHHOTO




rasa. Bupr TeIUIONEpeIayun:
TEIJIONPOBOAHOCTb, KOHBEKIIHS,
W3JIyYCHHE.

13,14

VYnenpHas TEJIOEMKOCTH BeEIIECTBA.
KommmuectBo TEIUIOTHI npu
TerJIonepeaye.

Jlaboparopnass pabora Ne
-

N3mepenue YAEIbHON
TETJIOEMKOCTH.

OpOoHTANBHBIN
oIpoc

15,16

[TonsTrie 00 agmabaTHOM mporiecce.
IlepBblid 3aKOH TEPMOJMHAMUKH.
IIpumeHeHue IIEpBOro 3aKOHA
TEPMOJAMHAMUKA K HM30IPOLIECCAM.
I'paduueckas MHTEPIIpETALINS
paboTHI Ta3a.

OpOoHTAIBHBIN
OIpoc

17,18

Bropoii 3akOH  TEpMOAMHAMHKH.
HeoGpatumocts MIPOLIECCOB B
npupone.  TeruoBble  MalIMHBIL
[lpuHUMIBI ~ AEHCTBUS — TETUIOBBIX
MamuH. [Ipeobpa3oBaHusi sHepruun B
TeroBbIX MammHax. Koagpdumment
MIOJIE3HOTO0  JEUCTBUS  TEIUIOBOU
Mammebl.  Hukn Kapno wu  ero
KO2(DPUIIMEHT TOJIE3HOTO JCHCTBUS.
DKoJorn4yecKue poOIeMbl
TETUIOOHEPTETHKH. Texnuueckue
ycmpoticmea U NpaKkmuieckoe
npumeHenue: oguzamerns
BHYMPEHHe20 C2opaHusi, OblMOoBol
XOJIOOUIbHUK, KOHOUYUOHED.

@pOHTAIBHBIN
OIpoc

AT'PET'ATHBIE COCTOAHUA

10.
19,20

da3oBbIE IepEX OBl
[TapooOpazoBaHre W KOHJAEHCAIUA.
Ucnapenue n kunenue. AOCOIIOTHAS
u OTHOCHTEJIbHAs BIIQ)KHOCTh
BO3J1yXa. Hacprmennsiii nap.

JlaGoparopnast pabora No
8

N3mepenune
OTHOCHUTEIILHOU
BJIQYKHOCTH BO3/TyXa

OpoHTATBHBIN
orpoc




VY nenvHas TEeIioTa
napooOpa3oBaHUs. 3aBUCHMOCTh
TEMIIEPATypPhl KUTICHUS OT JAAaBJICHUS.
11. | Teépmoe Tteno. Kpucrainuueckue u 2 ®poHTAJIBHBIN
21,22 | amopuBle  Tenma.  AHH3OTpOMHS ompoc
CBOWCTB KPUCTAJUIOB. Kunkue
KpPHUCTAJLJIBL. CoBpeMeHHbIe
MaTepUAJIBL. [InaBienue U
KpUCTaJTu3alus. Y aelbHas TersoTra
iasseHus. Cyonumarusi.
12. | YpaBHeHue TeruioBoro OanaHca. 2 ®OpoHTAILHBIN
23,24 | Texnuueckue yempoticmaa u orpoc
npakmuyeckoe npumeHenue:
euepomemp u ncuxpomemp,
Kanopumemp, MexHOoL02UU
noay4eHus COBpPEMEHHBIX
mamepuaios, 8  MOM  HUcie
HAHOMamepuaos, u
HAHOMEXHOI02UU.
3auem Ne 4 TEPMO/IHHAMUKA. ATPET'ATHBIE COCTOAHHAL.
Pasznen Ne 4 DuiekTpoanHaMuKa
DJIEKTPOCTATUKA 10
1.1,2 | Dnexrpuzanus Tesn. DNEKTPHUUECKUI 2 @poHTAJIBHBIN
3apsia.  JlBa BHIA DIEKTPUYECKHX OTIpoC
3aps1oB. [IpoBOTHUKY, TUAIEKTPUKU
u MOJIYTIPOBOTHUKH. 3aKoH
COXpaHEHHMS JIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsigoB.  3aKOH
Kynona. ToueuHbIN 31€KTpUYECKUN
3apsii.
2. DNeKTpUIecKoe ToJe. 2 OpoHTANBHBIH
3,4 | Hanpsok€HHOCTh  DIIEKTPUYECKOTO oIpoc
monsi.  IlpuHmmm — cynepno3unuu
JJIEKTPUYECKUX  mnojen.  Jluaum




HaIpsKEHHOCTH 3IEKTPUYECKOTO
T10JIS.
PaGota cumi 2JIEKTPOCTATHYECKOTO 2 OpoHTaTBHBIN
OJIS. [Torenmman. PazHoctb ompoc,
MMOTEHIMAJIOB. [IpoBoHUKHN u TEPMUHOJIOTUYECKU I
JTUBJIEKTPUKU B 3JIEKTPOCTATHUECKOM JUKTaHT
ToJie. Jwusnexrpudeckas
IIPOHUIIAEMOCTb.
DNEeKTPOEMKOCTb. Konpnencarop. 2 Jlaboparopnas pabGota Ne OpoHTaNBHBIN
DneKTPOEMKOCTh IJIOCKOTO 9 onpoc
KOHJIEHCATOopA. DHeprus N3mepenue
3apsKEHHOI0 KOHAEHCAaTOopa. AIIEKTPOEMKOCTHU
KOH/JIEHCATOopA.

Texnuuecxue ycmpoticmea u 2 AJIMUHUCTpaTUBHAs OpoHTANBHBIN
npakmuieckoe npuMeHeHue: pabota 3a kypc 10 o1poc,
971€KMPOCKON, 971eKmpoMemp, KJlacca TECTUPOBAaHUE
9NeKMpPOCMamuyecKkas 3awuma,
3a3emienue 91eKmponpudopos,
KOHOeHcamop, KONUPOBANbHbIU
annapam, CmpyuHsli npuHmep.

Hroro no paszneny 10 1 1

Peseps Bpemenu — 4 yaca

Hroro 3a xypc 10 kiacca | 64 | 3 | 9 |

' Tembl, BbIETEHHBIE KypCHBOM, B OUYHO- -3a0YHBIX KJIACCAX M3yYAIOTCS CAMOCTOATENBHO WJIM MOTYT HCIONB30BaThCS IS TPOEKTHOM
JESITeIbHOCTH.
MHNOYPUHOE IINTAHUPOBAHE
10 KJIACC (0o4HO — 3a04HO€ 00y4YeHHe)
Ne Tema ypoka KonnuecTBo yacos Hara Bunst u popmer
n/m Bcero ‘ KoHnTponbHbIe paboThl ‘ [TpakTueckue paboThI HA3y4YEeHUs KOHTPOJISt
Pa3znen Ne 1 @u3znka 1 MeTOAbl HAYYHOT0 NO3HAHMs. PU3MKa — HAYKa 0 IPUpoJe.




1.1,2

Hayunsie METO/bI MTO3HAHMS
OKpY>Karollero MHpA. Ponb
JKCIIEPUMEHTA U TEOPUHU B MpoLecce
MO3HAHUS TPUPOABL. DKCIEPUMEHT B
¢busuke. MopenupoBaHue
(¢u3n4ecKux SBICHUN W IMPOIECCOB.
Hayunble runores3sl. ®usnueckue
3aKOHBl M Teopuu.  ['panuisl
MIPUMEHUMOCTHU (busznueckux
3aKOHOB. [IpMHLIMI COOTBETCTBUA.
Pomb u  wmecro  ¢usuku B
(dhopMupOBaHHH COBPEMEHHOM
Hay4HOW  KapTUHbl  MuUpa, B
MPAKTUYECKOU IEATETbHOCTH JIFOJICH.

BBoaHast KOHTpOJIBHAS
paborta (TecT)

®poHTaTBHBIN
orpoc,
TECTUPOBAHUE

Pazgen 2 Mexanuka

KHHEMATHKA

o

MexaHuueckoe JIBIDKEHUE.
OTHOCHUTEILHOCTD MEXaHHUYECKOI'O
JBUKCHMUSL. Cucrema  orcuéra.
Tpaexropus. [lepemenienue.

OpoHTaNBHBIN
ornpoc,

Ckopoctb  (cpemHsii  CKOpOCTb,
MI'HOBEHHasi cKopocThb). CroxkeHue
nepeMeIeHui u CJIO’KEHUE
CKOPOCTEM. PaBromepHOE
IpsIMOJIMHEIHOE JIBIDKEHHE.
I'padukn 3aBUCHMOCTH KOOpAMHAT,
CKOpPOCTH U nepeMeneHus
MaTepuaIbHON TOYKHA OT BPEMEHH.

OpOoHTAIBHBIN
orpoc,
TEPMUHOJIOTUYECKU I
JUKTAHT

VYckopeHnue MarepuagbHOM TOUKH, UX
MPOEKIIMM  HAa  OCH  CHCTEMBI
KOOpJUHAT. PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE JIBUKECHHE.
I'padukn 3aBUCHUMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHHs, TMyTH U

JlaGopatopHast pabota Ne
1

N3mepenune YCKOPEHUS
CcBOOOIHOTO ITaIEHU.

OpOoHTAIBHBIN
oIpoc




HepeMeNICHUsT MAaTePUATbHON TOYKH
or BpemeHu. CBOOOJHOE TMajeHUE.
Y cKkopeHue CBOOOIHOTO MaJICHUSI.

4. KpuBonuueliHoe 1BUXKEHUE. 1 JlaGopatopnasi paborta Ne ®poHTAJIBHBIN
7 2 ompoc
N3yuenue nBuxeHus Tena,
OpOIIEHHOTO
TOPU30HTAIBHO
5. JIBrokeHHue MaTepuajibHOM TOYKH IO 2 OpoHTaNBHBIN
8,9 | OKpY)XHOCTH C TIOCTOSIHHOW  IIO ompoc
MOJYJII0  CKOpPOCThIO.  YTjoBas
CKOpPOCTb,  JIMHEMHAs  CKOPOCTb.
Ileppon u wyacrora oOpameHHUs.
LleHTpOoCTpeMUTENBHOE YCKOPEHHUE.
Texnuueckue yecmpoticmea u
npakmuyeckoe npumeHenue:
cnuoomemp, OBUMNCEHUe CHAPSI008,
yennvie u peméunvie nepedayi.”
JAUHAMHUKA 9
6. [puHmn OTHOCHUTEIIHOCTH 2 OpoHTANIbHBIN
10,11 | I'anunes. Ilepssiit 3akoH HproToHA. onpoc
NHepupnanpHble CHCTEMBI OTCUETA.
Macca Ttema. Cuna. [lpuHuun
CYNEpHO3HUIIMH CUII.
7. Bropoii 3akon  HerootoHa  mid 2 OpOoHTAIBHBIN
12,13 | maTepuanbHOW TOYKHU. TpeTuii 3aKoH orpoc,
HploTOHA 17151 MaTepUaibHbIX TOYEK. TECTUPOBAHUE
8. 3aKOH BCEMHUPHOTO TAroteHus. Cuia 2 Jlaboparopnas pabGota Ne @pOoHTANBHBIN
14,15 | Tsoxectu.  IlepBas ~ kKocmHu4ecKas 3 onpoc

ckopoctb. Cumia ynpyroctu. 3akoH
I'yka. Bec Tena

Hccnenosanne

3aBUCUMOCTH CHII
YIOPYTOCTH, BO3HUKAIOIINX
B MpYy>KUHE OT

nedopmaruu.




16,17

Tpenne. Buaer Tpenus (mmokos,
CKOJIb)KCHHUS, Ka4ueHUs ). Cuna
Tpenusi. Cyxoe Tpenue. Cuia TpeHust
CKOJIBXKEHHUSI M CHUJIa TPEHHUS IOKOSI.
Koadduruent TPEHUSI. Cuia
COMPOTHUBIICHUS MPU JBUKEHUU TeJa
B KHJIKOCTHU WJIH rase.

®poHTaTBHBIN
orpoc

10.
18,19

[locTymarenbHoe W BpamiatreibHOE
NIBIDKEHHE  aOCOJIOTHO  TBEPIOTO
Teaa. MOMEHT CHIIBI OTHOCHUTEIBHO
ocu  BpameHus. Ilmedo  cuiibl.
VYcnoBus paBHOBECUS TBEPAOTO TEIIA.
Texnuueckue ycmpoucmea u
npakmuieckoe npumMeHeHue:
NOOWUNHUK, osudcerue
UCKYCCMBEHHBIX CNYMHUKOS.

OpOoHTAIBHBIN
OIpoc

3auem Ne 2 MEXAHHUKA

3AKOHbI COXPAHEHHUA B MEXAHHKE

(ep]

11.
20,21

NMnynsc  MarepuanbHOM — TOYKH
(Tema), cuCTEMBI MaTepUATBHBIX
To4eK. MIMIynsc CUIIBI U U3MEHEHHE
UMITyJIbCa Tesla. 3aKOH COXpaHEHUs
UMITyJbca. PEakTUBHOE JBUKEHHUE.

OpOoHTAIBHBIN
oIpoc

12.
22,23

Pa6ora cunbl. MOIIHOCTE CHUIIBI.
Kunernueckas SHEprus
MaTepuaabHOM ToukHu. Teopema 00
W3MEHEHUH KUHETHYECKOH SHEeprHH.
[TorenmanpHas SHEPIHUS.
[loreHnnuanbHass dHEpPrus YHOpyro
nepopMUPOBAHHOM MPYKHUHBIL.
[lorennuaneHass  dHeprus  Tena
BOJIM3U MOBEPXHOCTH 3E€MIIH.

@pOoHTAIBHBIN
omnpoc,
TEPMHUHOJIOTUYECKU I
JUKTAHT

13.
24,25

ITorenumanpHbIe u
HEMoTeHIManbHble  cuibl.  CBs3b

Konrtpomnsnas pabora Ne
2 3a IepBOE MOIYrO/INe

JlaGopatopHast pabota Ne
4

OpOHTAIBHBIN
oIpoc,




paboThl HEMOTEHIHAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOH SHEepTun
CUCTEMBbI Tel. 3aKOH COXpaHEHHS
MEXaHUYECKOM JHEPruu. YIpyrue u
HEeyIpyrue CTOJIKHOBEHHUSI.
Texnuueckue ycmpoticmea u
npakmuyeckoe npumeHenue:
8000MéEM, KOnép, NPYHCUHHBIU
nucmojiem, 08UICeHUe paKem.

Hccnenosanue CBSI3U
paboThI CHJTBI C
U3MCHEHHEM
MEXaHUYECKOU
Tena Ha
pacTsKeHUs
JMHAMOMETPA.

SHEPrUuu
npuMepe
HPYKUHBI

TECTUPOBAHUC

3auet Ne 3 3AKOHBI COXPAHEHIA B MEXAHUKE

Paznen Ne

3 MoJgekyasipHas pu3uka

. Tepmognaamuka.

MOJIEKVJIAAPHA S ©U3NKA.

8

1.
1,2

OcHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON Teopuun
U UX OmnbITHOe  00OCHOBaHHE.
BbpoynoBckoe asmxkenue. Juddysus.
Xapakrep JBUKECHUS u
B3aMMOJCUCTBUS YacTUI[ BEIISCTBA.
Monenu cTpoeHMsI Ta30B, KUAKOCTEN
n  TBEPABIX Tel M OOBACHEHHUE
CBOMCTB BEILECTBA Ha OCHOBE 3THUX
Mozened. Macca um pasmepsl
Mousiekyn. KonuuecTtBo —BemiecTsa.
[TocTostnHast ABoraapo.

2

OpoHTaNBHBIN
onpoc

TernmoBoe paBHOBecue. TeMneparypa
n e€ n3mepenue. lllkana Temmneparyp
Henbcusa. Moaens uaeanbHOroO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOM TEOPUHU HIAECATBHOIO
raza. AOcomroTHas Temreparypa Kak
Mepa cpeaHen KUHETUYECKON
SHEPruUh  TEIUIOBOTO  JIBMIKEHUS
yactul rasza. Illkama Ttemmneparyp
KenbBuHa.

OpOoHTAIBHBIN
orpoc,
TEPMUHOJIOTUYECKU I
JUKTAHT




3. I"azoBbIC 3aKOHBI. YpaBHeHue 2 JlaGoparopnast pabora Ne Jlnarnoctuueckas
5,6 | MenneneeBa—Knanelipona.  3akoH 5 pabota
JanbTOHA. Onpenenenue Macchl
BO3JyXa B  KJIAacCHOM
KOMHAaTeé Ha  OCHOBE
U3MepeHui 00béMa
KOMHATBl, JaBJICHHUS U
TEMIIepaTypbl BO3JyXa B
HEW.
4, N3onponeccel B uACAIBHOM rase ¢ 2 JlaGopatopHast paborta Ne @pOHTAIBHBIN
7,8 | MOCTOSIHHBIM KOJIMYECTBOM 6 orpoc,
BEIIECTBA. I'padmueckoe Uccnenosanue TECTUPOBAHUE
IpeJCTaBICHNE U30IPOLIECCOB: 3aBUCUMOCTH MEXTY
U30TEpMa, U30X0pa, n306apa. napamMeTpamMu  COCTOSIHUS
Texnuueckue ycmpoticmea u pa3pex’eHHOro rasa.
npakmuyeckoe npumeHenue:
mepmomemp, bapomemp.
3auem Ne 4 MOJIEKYJIAPHAA ®U3UKA
TEPMO/JHHAMHUKA 6
5. TepmoanHamMuueckas cucreMa. 2 Jlaboparopnas pabGorta Ne @pOoHTANBHBIN
9,10 | BayrpeHHss JHEprus 7 OIpoc
TEPMOAVNHAMUYECKON CHCTEMBI H N3mepenune YAEIbHON
crniocoObl €€ n3MeHenus. Konngectro TEIIOEMKOCTH.
TEIVIOTBl U pabota. BHyTpeHHss
SHEpPrus OAHOATOMHOIO HEaIbHOI0
rasa. Bunnl TETJIONIEpENAYM:
TEIUIONPOBOIHOCTbD, KOHBEKIHS,
U3IIy4yeHue.
VYnaenpHas TEIIOEMKOCTh BEIECTBA.
KonunuecTso TEIJIOTHI pu
Terlonepenaye.
6. [Tonsatne 00 agmabaTHOM TpoIlecce. 2 OpoHTATBHBIN
11,12 | IlepBblif 3aKOH  TEPMOJMHAMUKHU. oIpoc
[IpumeHeHne I1IEpBOro 3aKOHA




TEPMOJMHAMHUKH K H30IPOIECCaM.
I'paduueckas MHTEPIIPETALINS
paboTHI Ta3a.

13,14

Bropoii 3akOH  TEepMOAMHAMHKH.
HeoOpatumocts MIPOLIECCOB B
npupoje.  TeroBble  MalIMHBIL
[IpuHIMIIBI ~ TEWCTBUS  TEIJIOBBIX
MammH. [IpeoOpa3oBaHusi YJHEPTHH B
TEIUIOBbIX MamuHax. KoaddummeHt
IIOJIE3HOTO  JIEMCTBHUS  TEIUIOBOU
Mammsbl.  Hukn Kapno wu  ero
KO3 (HUIIMEHT TOJIC3HOTO JICHCTBUS.
DKOJIOTHYECKHE po0OIeMbI
TEIIOPHEPTETHKH. Texnuueckue
ycmpoticmea U NPAKmMuieckoe
npumeHenue: oguzamens
BHYMPEHHe20 Cc20paHus, ObIMosol
XOJIOOUIbHUK, KOHOUYUOHED.

OpOoHTANBHBIN
oIpoc

AT'PET'ATHBIE COCTOSAHUA

8.
15,16

da3oBbIE [EepeXO0Abl
[TapooOpa3zoBaHue U KOHJEHCALUs.
Ucnapenue u kunenue. AOCONIOTHAS
u OTHOCHTEJIbHAS BIIQ)KHOCTh
BO3J1yXa. Hacprmennsrit nap.
VY nenpHas TEeIioTa
napooOpa3zoBaHus. 3aBHUCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

JlaGoparopnast pabora Ne
8

N3mepenune
OTHOCUTEIIBHOU
BIIQKHOCTH BO3/TyXa

OpoHTaTBHBIN
OIpoc

17,18

Teépmoe Teno. Kpucramnmueckue u
amMoppHble  Tena.  AHHU3OTPONUS

CBOWCTB KPUCTAIIOB. Kunkue
KPUCTAJUIBL. CoBpeMeHHbIE
MaTepHAIIBI. [InaBnenue 3l

KpUCTaJTM3aus. Y JelibHas TeroTa
riaByienus. CyOnumarusi.

@pOoHTANBHBIN
oIpoc




10. | YpaBHenue TermoBoro OarnaHca. 1 ®dpoHTANBHBII
19 Texnuueckue ycmpoticmea u onpoc
npakmuyeckoe npumeHenue:
euepomemp u ncuxpomemp,
Kanopumemp, MexHOoL02UU
noay4eHus COBpPEMEHHBIX
mamepuanos, 8  MOM  HUcCle
HAHOMamepuaos, u
HAHOMEXHON02UU.
3auem Ne 4 TEPMO/IHHAMHUKA. ATPEIT'ATHBIE COCTOAHHAL.
Pazgen Ne 4 JekTpoauHaMmuka
SJIEKTPOCTATHKA 8
1. OnekTpuzanus Ten. DINEKTPUYECKUN 2 OpoHTaNBHBIN
1,2 |3apsn. /lBa BuAa dIEKTPUYECKUX OTIpoC
3apsnoB. [IpoBOAHUKH, TUIEKTPUKU
u MIOJIYTIPOBOTHUKH. 3aKkoH
COXPaHEHHUS IEKTPUUECKOro 3aps/a.
BsaumopeiictBue 3apsnoB. 3aKkoH
Kynona. TouedHbIN 31EKTpUUYECKUN
3aps.
2. DnexTpuyecKoe oJe. 2 @poHTAJIBHBIN
3,4 | Hanpshok€HHOCTE  DIIEKTPUYECKOTO orpoc,
nons.  Ilpunnun  cynepno3uuuu TEPMUHOJIOTMUECKHI
JJEKTPUYECKUX  TMojed.  JInHum JTAKTAHT
HanpsHKEHHOCTU JIEKTPUUYECKOTO
TOJISI.
Pabota cun  3MEKTPOCTATUYECKOTO
TOJIS. TloTennuanin. Pa3zHocth
MOTEHINAJIOB. [IpoBomHUKH  H
IVDJICKTPUKU B AJIEKTPOCTATUIECKOM
noJe. JusnexTpudeckas
MTPOHHIIAEMOCTb.
3. ONEeKTPOEMKOCTD. Kongencarop. 2 JlaGopatopHast pabota Ne @pOoHTAJIBHBIN
5,6 | DIeKTPOEMKOCTh TJIOCKOTO 9 OrpocC




KOHJIEHCaTopa. DHeprus N3smepenne
3apsHKEHHOT0 KOHJIEHCATOopa. AIIEKTPOEMKOCTH
KOHJICHCATOopa.
4. Texnuueckue ycmpoticmea u 2 AJMHHHCTpaTUBHAS OpOoHTABHBIH
7,8 | npakmuueckoe npumeHeHue: pabora 3a kypc 10 ompoc,
9/1eKMPOCKON, neKmpomemp, KJlacca TECTHUPOBAHUE
eKmMpocmamuieckas 3awuma,
3a3emnenue 91eKmponpudopos,
KOHOeHcamop, KORNUPOBAIbHbII
annapam, CmpyuHslil npunmep.
Htoro no pazneny 8 1 1
Peseps Bpemenu — 2 gaca
Hrtoro 3a kypc 10 knacca | 54 | 3 ‘ 9 ‘

T o
TCMI)I, BBIACJIICHHBIC KYPCHUBOM, B OYHO- -3a0YHBIX KJIacCax H3YYAlOTCAd CaMOCTOATCIbHO HWIIM MOT'YT HCIIOJb30BATHCA JId HNPOCKTHOU
JACATCIIbHOCTH.



9. OIMCAHHUE YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IPOLECCA.

1) JlabopaTopHOe 000pyI0BaHHe
No | Temsr naGopatopHsix pador | HeoOxoaumplii MUHIMYM
/1 (B pacuere 1 KOMITJIEKT Ha 2 Yell.)
dotorpadus CTpOOOCKOMUYECKOTO CHUMKa
1. M3mepenue YCKOPEHHS | cBOOOTHOTO MaICHUsI IIapyka — 11T.
CBOOOJHOIO IaJCHHUS. TTuneiika — 1 1T,
taTuB ¢ MmydToii 1 ankow - 1 mr.
2. Wsyuyenne  nBWKeHMs — Tena, | JIuHeiika u3MepuTenbHas — | .
OPOLICHHOTO FOPU3OHTAILHO JloTox ny1st mycka mapuka — 1 1iT.
Meramnueckuii mapuk — 1 mr
Jluct 6ymaru — 1 .
Jluct xonupoBaapHOM Oymaru — 1 mT.
[ItatuB ¢ MypTO# ¥ JanmKoi - 1 mT
3. Hccnenopanue 3aBUCHUMOCTH | Tpu rpysuka — lmir.
CHJl yNPYTOCTH, BOSHUKAIOUMX | Jlygamometp — 1 wwiT.
B IIPYKHUHE OT JehopManuu. Tuneiika — 1 mr.
ItaTuB ¢ MmydToii 1 nankoi - 1 mr
4, HccnenoBanue cBsizu pabotel | ['py3uk — 1T,
CHUJIBI c n3meHenueM | lunamomerp — 1 mr.
MexaHu4ecKkou sHepruu Tena | JIuneiika — 1 mr.
Ha TOpUMEpE  PacTsHKEHUS
MPY>KUHBI JUHAMOMETpA.
Onpenenenne maccel Bo3ayxa | bapomeTp — 1 mT (oiUuH Ha BECh KJacc)
5. B KiaccHOW komHaTe Ha | Tepmomerp — 1 T (0MH HaA BECh KJIacc)
OCHOBE Wu3MepeHuil o00béma | M3meputenbHas neHTa — 1 mT.
KOMHATBI, JTABIICHUSI u
TEMIIEpaTypPhbl BO3/1yXa B HEH.
CrexnsHHas TpyOKa, 3amasHHas ¢ OJHOro KoHia — 1
6. HccnenoBanue 3aBUCUMOCTH | IIT
MEXIY napamerpamu | Hunuaapudaeckuii cocyn ¢ ropsiued Bogou — 1 mr.
COCTOSIHUS paszpexxeHHoro | CTakaH ¢ X0JI0AHOW BOJOM — 1 mT.
rasa. Kycouek mnactununa — 1 mr.
Tepmomerp — | mT.
Crakan ¢ Bogou — 1 mir.
7. N3mepenue ynensHo | Kanopumerp — 1 mr.
TEIUIOEMKOCTH. Tepmomerp — 1
Becol ¢ Habopom rupp — 1 .
N3mepurenbubiil nuauaap — 1 mrT.
Merannndeckuil UUIUHIP HA HUTH — 1 1IT.
Cocyn ¢ ropsiueit Bojion — 1 mir.
Cyxo#t TepmomeTp — 1 .
8. N3mepenue oTHocuTenbHOU | Brnaxuslii TepmomMerp — 1 mT.

BJIA)KHOCTH BO3ayXa

[TcuxpomeTrpuueckas Tadiauna — 1 mIr.
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[TnactuHkM xecTsHbIE pazmepoM 60%90 MM — 2 miT.

9. N3mepenune asmekTpoéMiocTH | [mactuHkM cTekinsiHHbIE pazmepoMm 60*90* 1 mm — 2
KOHJIEHCATOpAa. IIT.

JIuneiika — 1 .

[ tanreHuupkysap — 1 mr.

2) IlepeuyeHb yu4eOHO-METOAMYECKOT0 00eceYeH s - OJis YUAUUXCs

1. MskumeB ['.5. @usuka: Yue6. nsa 10,11 xn. obmeobpaszosat. Yupexnenuit/ .51 Mskumes, b.b.
byxones, H.H. Corckuii. — 3 —e u3ag — M.: [IpocBemenune, 2017.- 416c¢. : nn. — (Knaccuueckuit kypc). —
ISBN 978-5-09-046320-1

2. PervkeBuu A.IT.. COoopHuk BompocoB u 3amad no ¢usuke: s 10-11 k. obmeodp. yupexa.- M.:
IIpoceemenue, 2010.-220c.

- 0/1 yuumes

1. IlIunoB B.®. Texnuka OezonacHocTu B kabunere (usuku.- M.: «llIkompHas mpecca». 2002.- 80c.-
(b-xa xxypHana «(pu3mka B MIKOJIE»)

2. HacronpHast kaura yuurens ¢usuku: CrnpaBouno — meroaudeckoe nocobue \Coct. B.A. KopoBuH.-
M.: OO0 «M13a-Bo Actpenby: «M3n-Bo ACT»,2005.- 412¢.-(HacronbHas kHura).

3. XannanoB H.K.Tectel o ¢usuke: Yposens B. Cranmapt 2000 \ H.K.Xannanos, B.A. Opinos, I'.T".
Hukudopos.- M.: Bepoym- M,2001.-144c.

4. Enunelii rocyaapcTBeHHBIN 3k3aMeH. Ou3uka. Y4ueOHO-TPEHUPOBOUHbIE MaTepUalIbl Jis IOATOTOBKU
yuamuxcst \ Pocoouanzop,MCOIL.-M.: Unremnekt — Lentp,2016-224c¢.

5. COopHUK HOpMATUBHBIX JoKyMeHTOB. ®u3uka./ Coct. D.J1. Inenpos, A.I'. Apkanees.- M.:: [Ipoda,
2004. — 111/1/ c. ISBN 5-7107 -8657 -8.

Cnucok Jiureparypsbl

COopnuk 3amau no ¢usuke: s 10-11 . ob6mobpazosart. yupexkennuii / Coct. I.H. Crenanona. — 9-e
u3a. M.: [Ipocsemienue, 2003. — 288 c.

Owusuka. 3agaunuk. 10-11 ki.: Tlocobue mnsa obuieoOpazoBar. yupexxaeHuit / PoimkeBuu A.IL — 7-e
u3a., crepeorun. — M.: Jlpoda, 2010. — 192 c.

®dusuka: Yueb. st 10 k. oOmeobpasosar. yupexxaenuit / I'.S. Msakumes, b.b. byxosues, H.H.
Cotckuit. — 3-e u3n. — M.: [IpocBemienue, 2017. — 416 c.

®dusnka: Yueb. i 11 k. obmeobpazosar. yupexaenuii / I'. 5. Msxkumes, b.b. byxosues. — 11-e u3a. —
M.: IlpocBemenue, 2012. — 336 c.

ITporpammsl oGmeoOpa3oBarenbHbIX yupexxaeHuil. @usuka. 10-11 knaccsl. — M.: Ilpocsenienune, 2017.
-9lc.

JlonoJiHuTeIbHAS JIUTEPaTypa

Mskumes I'.5., CunskoB A.3. @usuka: Konebanust m Bomubl. 11 ki.: Yueb. misg yriyOleHHOTO
nzyuenus pusuku. — 3-e uza. — M.: JIpocda, 2002 — 288 c.

Msxkumes I'.51., CunskoB A.3. ®usuka: MonekynapHas ¢usuka. Tepmoannamuka. 10 xi.: Yue6. s
yr1yOsieHHOTO n3y4yeHus ¢pusuku. — 3-¢ m3a. — M.: [lpoda, 2002. — 352 c.

Mskumes ['.5., CunsikoB A.3. ®usuka: Ontuka. KBanroBas ¢usuka. 11 xi.: Yued. mist yriryOlIeHHOTO
m3yuenus pusukn. — M.: JIpoda, 2002. — 464 c.

Mskumes I'.5., CunsakoB A.3., Cno6onkoB b.A. ®uszuka: Dnekrpogunamuka. 10-11 kmn.: Yuel. nns
yrIyOsieHHOTO H3ydeHus pusnku. — 3-¢ u3a. — M.: [lpoda, 2002. — 480 c.

3)MartepuaJIbHO-TEXHHYECKOE o0ecneyeHue Y4eOHOoro npeamera

[IxonpHBIA KaOWMHET (U3MKH OCHANIEH KOMIUIEKTOM JEMOHCTPAIlMOHHOTO H  J1abopaTOpHOTO
000pyIOBaHUS B COOTBETCTBUH C IEpEeYHEM YydeOHOTO 0oO0OpyAoBaHUS TO (HU3WKE 1T OCHOBHOM
IITKOJIBI.

Hcnons3zoBanne mabopatopHOro oOopymoBaHus B (OpME TEMATHYECKUX KOMIUIEKTOB TO3BOJISIET
BBIIOJIHEHHE (PPOHTAIBHOTO JKCIIEPHUMEHTa, CIOCOOCTBYeT (OPMHUPOBAHUIO TaKOTO BaXKHOTO
o0meydeOHOTO yMEHHs, Kak Toa0op 0OOpyIOBaHHUS B COOTBETCTBHUHM C IIE€TBIO TMPOBEIACHUS
CaMOCTOSITENTLHOT'O UCCIIETOBAHMSL.
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Kabuner cHaOGXEH AIEKTPUYECTBOM M BOJOM C COONIOACHUEM MpaBWJ TEXHUKH Oe3omacHOCTH. B
KaOMHETe MMeeTCsl MPOTHBOIOXKAPHBIM MHBEHTaph, MEIUIIMHCKAs anTe4yka, MHCTPYKIHS 10 MpaBUIaM
Oe3omacHocTH Tpyna s y. Ha crene xabunera pasmeniensl Tabumubl CH, mpucTaBok, IKaia
3JIEKTPOMArHUTHBIX BOJH. KabuHer 00OpymoBaH CHCTEMOH 3aTeMHEHHMS M OCHAUIEH KOMIIBIOTEPOM C
MYJIbTUMEANANPOCKTOPOM. B kaOuHeTe wuMeeTcs yd4eOHO-METOJIWYECKas, CIpaBOYHAs, HAyIHO-
HOHy.]ISIpHaH JII/ITepaTypa, KapTOTeKa C 3alaHusIMH IJIA I/IHI[I/IBI/II[yaJIBHOI‘O 06y‘-IeHI/I$I, OpFaHI/I3aHI/II/I
CaMOCTOSITEJIbHBIX M KOHTPOJIBHBIX pa0OT, KOMIUICKT TAOJIMI[ [0 BCEM pasjiejaM IIKOJBLHOTO Kypca
(bU3MKH, TOPTPETHI BHIAIOUINXCS YIEHBIX.

AJIPECA UHTEPHET-PECYPCOB

Jisa  uHQOPMALMOHHO-KOMIBIOTEPHOH — MOJJEPXKKHA  y4eOHOro  Ipolecca MpeArnosaraercs
MCIOJIb30BAHUE CIEAYIOMHNX IU(PPOBBIX 00pPa30BATENBHBIX PECYPCOB, PEATU3YEMBIX C MIOMOIIBIO CETH
HNutepner:

WuTtepHer-nonaepxka Kypca GU3NKu

No Haszpanue caiita DJIEKTPOHHBIN asipec

1. | bubaunoreka [{OK https://m.edsoo.ru/7f413034

2. | Komnekuus ITOP http://school-collection.edu.ru

3. | Komnexuus «EcrectBenHoHayunble | http://experiment.edu.ru —
IKCIIEPUMEHTHI»: (hU3nKa

4. | Mup (1076370978 ¢usmueckuii | http://demo.home.nov.ru
IKCIIEPUMEHT

5. | CepBep kadenpsl ob6meli  ¢usuku | http://genphys.phys.msu.ru
buzdaka MI'Y: dpuznueckuil IpakTUKYyM
U JIEMOHCTPALIUH

6. | Ypoku 1o MoJICKyJIIpHOH (H3UKe http://marklv.narod.ru/mkt

7. | ®usnka B aHUMAaLUAX. http://physics.nad.ru

8. | MHTepHeT ypokH. http://www.interneturok.ru/distancionno

9. | ®usnka B OTKPHITOM KOJUIEIIKE http://www.physics.ru

10. | I'azera «®usuka» Msnarensckoro noma | http://fiz.1september.ru
«IlepBoe ceHTsOps»

11. | Komnekuust «EctecTBenHo-HayuHnble | http://experiment.edu.ru
IKCIIEPUMEHTHI»: (pr3nka

12. | 3agaun o pusHKe ¢ peneHusIMU http://fizzzika.narod.ru

13. | 3anumarenpHast (usuka B Bompocax u | http://elkin52.narod.ru
OTBETaX: CAaWT 3aCIy)KEHHOTO YYHUTEIs
P® B. Enpkuna

14.| Kadenpa wu maGoparopus ¢usuku | http://fizkaf.narod.ru
MUOO

15. | KBanT: HayuHO-TOMYJSApHBIA (u3uko- | http://kvant.mccme.ru
MAaTeMaTUYECKUI KypHaJ

16. | Unpopmanmonnsie  TexHomoruu B | http://ifilip.narod.ru
npenofaBaHuu  ¢usuku: cait M. S
DuUIUnmnoBoun

17.| Knaccuass ¢wusuka: caidt yuutens | http://class-fizika.narod.ru
¢busuku E. A. banauaoin

18.| Kpatkwuii cripaBOYHHK 1O (pU3MKE http://www. physics.vir.ru

19.| Mup (1076370478 ¢dusnueckuii | http://demo.home.nov.ru
OKCIIEPUMEHT

20.| Obyuaromme TpéxypoBHeBbie TecThl | http://www. physics-regelman.com
no ¢usmke: caiit B. . Perenbmana
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21.| OunaitH-tipeoOpasoBarens  eaunwmil | http://www.decoder.ru
HU3MEPEHUs

22.| PernoHanbHblii  1eHTp oTKpbITOro | http://www. phys.spb.ru
(hu3UIECKOro oOpaszoBaHus

¢usugeckoro pakynpreta CIIOIY

23.| CepBep kadenper oOmel Qusuku
dbuzdpaka MI'Y: Pusnpaktukym u

JIEMOHCTpPAIIH

http://genphys. phys.msu.ru

24.| TepmoanHaMUKa:

KJI1aCCOB

ANEKTPOHHBIN
y4eOHUK 1o (u3uke A1 7-ro u 8-ro

http:// fn.bmstu.ru/phys/bib/I-NET/

25.| Ypoku 110 MOJIEKYJISIpHO# U3HKe

http://marklv.narod.ru/mkt/

26.| ®u3uka B HHTepHeTe:
«JlamxecT»

JKypHAI

http://fim.samara.ws

27.| ®u3uka BOKpYT HAC

http://physics03.narod.ru

28.| ®usuka s yaurenei: cait B. H.

Eroposoii

http://fisika.home.nov.ru

29.| ®usuka.py: CcaWT MIA YYAIUXCS H

npenojaBatene Gu3nku

http://www.fizika.ru

30.| DnexTpoauHaAMUKA: yYCHHUE
YBIICYCHHEM

http://physics.5ballov.ru

31.| DiieMEeHTHI:
(byHIaMEHTAIbHON HayKe

MONYJIAPHBIA  CalT O

http://www.elementy.ru

32.| Opymut: Oworpadum  yIEHBIX http://erudit.nm.ru
n3o0peTaTeneit
33.| OdunmanbHbIHA TekcT, | http://mon.gov.ru/work/obr/dok/obs/3838/

npeacraBieHHbii PAO

INPUJIIOXKXEHHUSA K ITPOI'PAMME:

TeMbl NPOEKTOB M TBOPYECKHUX PadoOT:
Benuuaiiime oTKpbITHS QU3KKH.

Bunel anexTpuueckux pazpsaaoB. DIEKTPUUECKHUE pa3psiibl Ha CIykOe YelloBeKa.
Bnusaue nedextoB Ha ¢puznyeckre CBOWCTBA KPUCTAILIOB.

3aKOHEI COXpPAaHCHUA B MEXaHUKE.

MousHust — ra30Bbld pa3ps] B IPUPOJHBIX YCIOBHSX.
HanotexHonorus — MeXIucHUIUIMHApHAs 00J1acTh (yHIaMEHTAIbHON U MPUKJIaJAHON HAYKU U

TCXHUKH.
IIna3zma — YETBEPTOC COCTOAHNE BEIICCTBA.

HpO6HCMLI OKOJIOTHMH, CBA3aHHBIC C UCITOJIb30BAHHNECM TCIIJIOBBIX MalllMH.
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8. I[TOACHUTEJIbHAA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeaHero odmiero oOpa3oBaHMs pa3paboTaHa Ha
OCHOBE NOJIOKEHUN M TPeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMBbI,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yu€rom (enepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U
KOHIICTIMU TIpernofaBanus ydeOHoro mnpenmera «@usnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepaunu, pealu3yrollUX OCHOBHblE oOpa3oBaresbHble Iporpammbl. CoaepxaHue
nporpaMMbl 1o (U3UKE HANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHpPa
obyvaromuxcs 11 kmacca mpu oOydeHMHM MX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
AeSATeNbHOCTHOTO monaxoxa. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METANPEeIMETHBIM pe3yjbTaTaM OOYy4YeHMs, a TaKxkKe
YUUTBHIBAET HEOOXOAMMOCTh PEaTH3alii MEXKIPEAMETHBIX CBS3ed (M3UKU C €CTEeCTBEHHO-HAYyYHBIMHU
yueOHbIMM NpeaMeTamMu. B Hell onpenenstoTcss OCHOBHbIE 1IEU U3y4eHHs (PU3UKU Ha YPOBHE CPEHETO
obmero oOpa3oBaHUs, IUIAHUpPYEMbIe pPE3yJbTaThl OCBOGHUS Kypca (HU3UKUA: JMYHOCTHBIE,
MeTalpeMETHBIC, TPeAMETHBIC (Ha 6a30BOM ypOBHE).

9. OBLIAS XAPAKTEPUCTUKA YUYEBHOI'O IPEAMETA ®U3UKA

(FA30BBII KYPC)

®dusnka Kak Hayka 0 HanboJee OOIMMX 3aKOHAX MPHUPOJIBI, BBHICTYIAs B Ka4eCTBE YIEOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYILECTBEHHBII BKIJIaJ B CUCTeMY 3HaHMH 00 okpyxatomeM mupe. LkonbHbI Kype
GU3MKH — CHUCTEeMOOOPAa3yIOMMK JUIsI ECTeCTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB, ITOCKOJBKY
¢u3nyeckue 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB W SBICHWM, H3ydaeMbIX XHMUeElH, Ouojoruew,
¢usnueckoil reorpadueir m acrpoHomuer. Mcnonp3oBaHWE W aKTUBHOE NMPUMEHEHHE (DU3HUSCKUX
3HaHUIl ompenenseT XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJNOTUH B cdepe 3HEpreTHkKH,
TPaHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEpUaJIOB C 3aJJaHHBIMU CBOICTBaAMH U JPYTHUX.
N3yuenune (pu3MKM BHOCUT OCHOBHOH BKJIaJ B (hOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyy4aromuxcs, B GOpPMHUPOBAHNE YMEHHUI MPUMEHATh HAYYHBIH METO/I MO3HAHUS [TPH BHITIOJIHEHIUH UMHU
y4eOHBIX HCCIIeI0OBaHUM.
B ocHoBy kypca ¢u3uku st ypoBHs cpefaHero oOiiero oOpa3oBaHHs MOJIOXKEH Psij Uled, KOTOphIE
MO>KHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOEHUS.
Hnest nesocTHocTH. B COOTBETCTBUM € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH COAEPKHUT
MaTepuall U3 BCEX pazlesioB (DU3MKH, BKJIIOYAET KaK BOMPOCHI KJIACCHYECKOHM, TaKk U COBPEMEHHOU
bu3uku.
Nnes renepasm3anum. B cooTBercTBUM ¢ Hell Martepuan Kypca (U3MKM OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcst (pOpMHpOBaHHE MPENCTaBICHUM O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.
Hness rymanutapuzanun. E€ peanuzanus npeanonaraeT UCIOJIb30BaHUE TYMaHUTAPHOTO MOTEHIIMANA
¢u3nuecKoil HayKH, OCMBICIIEHUE CBSI3UM pa3BUTHUA (U3MKM C pa3BUTHEM OOIIECTBa, a TakKke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.
Hness npuxkinagnoii HanpasjaeHHocTH. Kype ¢usuku npenmnosnaraer 3HakOMCTBO € HIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.
Hnest 3xonoru3anum peanusyercss MOCPECTBOM BBEIEHHUS DJIEMEHTOB COJIEP)KaHUs, MOCBAMIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHHMKH M TEXHOJIOTHH, a
Takxe 00CyKIeHUS MPOOIEM pPalliOHAILHOTO MPUPOIONIOIB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.
CrepHEBBIMH JJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpeaHEero oOIIero oOpa3oBaHUS SIBIISIOTCS
¢busnueckue teopun (PopMHUpPOBaHUE MPEACTABICHUI O CTPYKType MOCTPOEHUs (PU3NYECKOU TEOpHH,
ponu (yHIAMEHTaNbHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX INPEACTaBICHUSAX O MPHPOIE,
rpaHuIaX MPUMEHUMOCTH TEOPH, /U1 OMMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHHUI U MPOLIECCOB).
CucTeMHO-eSTeTbHOCTHBIN MOJX0/1 B Kypce (PM3UKU peaTn3yeTcs MpexJie BCEro 3a YT opraHu3aliuu
AKCIIEPUMEHTAJIbHONW JedaTenbHOCTH obOydaromuxcs. [ns 6a3oBoro ypoBHsS Kypca (QHU3MKH — 3TO
UCIOJIb30BAHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPaTOpPHBIX padoT,
KOTOpBIE€ B MporpamMme 1o ¢pu3nke 00beIMHEHbl B OOIIMN CIUCOK YYEHUUYECKUX MPAKTUYECKUX padoT.
Beinenenne B yka3zaHHOM NepedHe J1a0OpaTOpHBIX padoT, MPOBOJUMBIX S KOHTPOJIS M OLEHKH,
OCYILIECTBIISIETCS] yHaCTHUKAMH 00pa30BaTeIbHOIO Mpoliecca UCX0As U3 0COOEHHOCTEN TUTAHUPOBAHUS U
ocHalieHus: kabunera ¢usuku. IIpm 3TOM obecreunBaeTcsi OBJaJEHHE OOYYAIOUUMHCA YMEHHSIMU
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MIPOBOANTH KOCBEHHBIE M3MEPEHUS, UCCIEI0BAaHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U MOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.
bonbiioe BHUMaHHWE YAENseTCS PELICHUI0 pacu€THBIX M KadeCTBEHHbIX 3aday. llpu stom s
pacu€THBIX 3aJad MNPUOPUTETOM SBIAIOTCA 3aJauyd C SIBHO 33aJaHHOM (U3UYECKON MOJENbIo,
MO3BOJISIIOIINE IPUMEHATh N3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, Tak U
UHTErpUpYys 3HAHUS U3 pa3HBIX pas3zenoB. [[isl KaueCTBEHHBIX 3aJad IPUOPUTETOM SIBJISIIOTCS 3alaHMs
Ha 00BsACHEHUE MPOTEKaHUs (PU3NYECKUX SIBICHUU U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, Tpedyrolue
BbIOOpa (PU3NUECKOM MOJIENN JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpedboBanusmu @PI'OC COO k MatepuaqbHO-TEXHUYECKOMY 00ECIIEYCHUIO YIEOHOTO
mporecca 0a30BbI ypoBeHb Kypca (M3MKHM Ha YpOBHE CpEJHEro oOmero oO0pa3oBaHMs JIOJKEH
M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuMHeTa (M3MKU WM B YCIOBHAX MHTEIPUPOBAHHOTO KaOMHETa
MPEeIMETOB ECTECTBEHHO-HAyYyHOro Iukiaa. B kabuHere QU3MKH JODKHO OBITh HEOOXOAMMOE
nabopaTopHoe 00OpyIOBaHWE Ui BBIOJHEHUS YKa3aHHBIX B MpoOrpamMMme Mo (HU3UKE YUYECHHUECKUX
MPAKTUYECKUX PadOT U AEMOHCTPALIMOHHOE 000pYyI0BaHHE.
JleMoHCTpanmoHHOe 000pynoBaHHe (GOPMHUPYETCS B COOTBETCTBUM C NPUHIUIIOM MHUHUMAIBHOU
JOCTaTOYHOCTU M 0O0ECTEeYMBAET MOCTAHOBKY IEPEUYUCICHHBIX B MporpamMme Mo (U3MKe KIFOYEBBIX
JNEMOHCTpAallMi  JUIsl  MCCIEAOBAHMA M3y4aeMbIX SBJIEHUH M IPOLECCOB, AMIUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.
JlaGopatopHoe oOOpyqOBaHWE I YYEHHUYECKHX NPAKTHUYECKUX padoT Qopmupyercs B BuUie
TEMaTUYECKHX KOMILJICKTOB M 00ECIEeUrBaeTCs B pacyére OJHOr0 KOMILUIEKTA Ha JBYX OOYYaroIIUXCS.
TemaTnueckue KOMILIEKTHI Ja00paTOPHOTO 000PYAOBAHUS JOJKHBI OBITH MTOCTPOSHBI HA KOMILIEKCHOM
MCIOJIb30BaHUHU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BUJIe U(PPOBBIX TaOOPATOPHIA.
10. HEJI U3YYEHU A OU3UKU
OCHOBHBIMU LETISIMH U3YYEHUS PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCS:
e (opmupoBaHuE HHTEpeca M CTpPEeMJICHUS OOYYAlOMIMXCA K HAYYHOMY HW3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTE;
® pa3BUTHE MPEICTABICHUN O HAYYHOM METO/E MO3HAaHUS U (OPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPYXaIOLIUM SIBJIICHUSIM;
e (opmHupoBaHHE HaAyYHOTO MHPOBO33PEHMS KaK pe3yibTaTa U3y4e€HUs OCHOB CTPOEHMSI MaTEpUU
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;
e (opMUpOBaHME YMEHUH OOBACHATH SBJIECHUS C MCIOJB30BaHHMEM (U3MYECKUX 3HAaHUM WU
Hay4HbIX JI0Ka3aTEIbCTB;
e (opmupoBaHuE MpeACTaBICHUN O Poiau (PU3MKU ISl Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTukeHune 3TUX Ieneil o0ecrneunBaeTcss pelIeHHeM CISAYIOIIUX 3aJad B IPOLIECCe U3Yy4eHUs

Kypca (pU3MKU Ha YPOBHE CPEJHEr0 00Iero oopa3oBaHMsL:

e puOOpEeTEeHHE CUCTEMbI 3HaHUN 00 OOUMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAss MEXaHUKY, MOJIEKYJSPHYIO (GU3HKY, S3JIEKTPOJUHAMHKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI ACTPOPUUKH;

e (opmupoBaHHE yMEHUN MPUMEHITh TEOPETUYECKUE 3HAHUA ISl OOBSCHEHMS (U3NYECKUX
SIBJIGHU B IPUPOJIE U JIJIsl IPUHATHUS PAKTUUECKUX PEIIEHUH B MOBCEAHEBHOMN KU3HMU;

® OCBOCHME CIIOCOOOB pelIeHUs Pa3TUUHBIX 33124 C SBHO 33JaHHON (hU3MYECKON MOJIENbIo, 33/1a4,
[OJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/laHhe (PU3MUECKOW MOJIENH, aJE€KBATHOM YCIOBHSM
3a/1a4y;

e T[oOHMMaHHEe (U3MYECKUX OCHOB U TMPHUHIMIIOB JEHUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEY;

® OBJIQJICHUE METOJaMHU CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS W TPOBEACHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHaJlM3a M HWHTEepHpeTanud HH(GOpMaIUK, OIpeaeseH!s] JOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yJIbTaTa;
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® CO3/IaHME YCJIOBUH [JIi Pa3BUTHS YMEHUM MPOEKTHO-HCCIENOBATENbCKOM, TBOPUYECKON

NEeATENbHOCTH.
11. PE3VJIBTATBI OCBOEHUA KYPCA ®U3NKU

OcBoenne yueOHOro mpeamera «®Pu3uKa» Ha ypOBHE cpeaHero oomiero oOpasoBanusi (0a30BBIi
YPOBEHB) JOJDKHO OOECHEeYUTh JIOCTHIKCHUE CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI
JIn4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Pu3uKay» JOIKHBI OTpakaTh TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroluXcsi PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOM BHYTpPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX  OpHCHTAlU{, [O3UTUBHBIX BHYTPEHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBa, PACIIMPEHHUE KUIHEHHOIO
OIbITa W OIBITAa JESATEIBHOCTH B IPOIECCE peaH3allid OCHOBHBIX HAINPABICHWN BOCIHUTATEIHLHON
NesITeIbHOCTH, B TOM YHUCIIE B YACTHU:
8) epasricoanckozo socnumanus:
c(OpPMUPOBAHHOCTh TPAXAAHCKON MO3UIMU OOYYaIOIIErocss Kak aKTHMBHOIO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO O0IIECTBa;
OPUHIATHE TPAAUIHUOHHBIX  OOIICUETOBEYECKUX T'YMAaHUCTHUECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;
TOTOBHOCTh BECTM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alHu;
YMEHHE B3aHMOJICIICTBOBATh C COIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C UX (DYHKUUAMU U
Ha3HAYCHUEM;
TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIeATEIbHOCTH;
9) nampuomuueckozo éocnumanus:
c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaXkKIaHCKON UIEHTUYHOCTH, MaTPHOTU3MA;
[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTHIKCHUSM POCCHICKHX YUEHBIX B
obnactu (pU3MKHU U TEXHHKE;
10) oyxoeno-npascmeennozo éocnumanus:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;
CIOCOOHOCTh OIICHWBATh CUTYAIMI0 W TPHHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCIIE B ACSITETFHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;
11) scmemuueckozo éocnumanus:
ACTETUYECKOE OTHOIIIEHUE K MUY,
BKJIIOUAsl CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIET0 (U3UUECKOI HayKe;
12) mpyoosozo eéocnumanus:
MHTEpEC K pa3nuuHbIM chepam MpoQecCHOHANBHON AESTENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOW M TEXHUKOW, YMEHHE COBEpLIaTh OCO3HaHHBIM BbIOOp Oynaymiel npodeccun u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,
TOTOBHOCTb W CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa3oBaHHIO B 00JacTH (U3UKHA Ha
MPOTSKEHUH BCEU KU3HU;
13) 9xonozuueckozo 6ocnumanus:
C(OPMHPOBAHHOCTh  JKOJIOTMYECKOM  KYJIBTYphl, OCO3HAaHHE  TIJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;
IUIAaHUPOBAaHUE M OCYILIECTBIICHHE JIEHCTBHI B OKpPY)KAIOLIeW cpele Ha OCHOBE 3HAHMA IIeJeH
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;
pacuIMpeHre OmbITa JESTEeIbHOCTH SKOJOTMYECKOH HalpaBIEHHOCTH HAa OCHOBE MMEIOIIMXCS
3HaHUU N0 (PU3HKE;
14) yennocmu nayunozco nosnanusn:
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C(OPMHPOBAHHOCTh ~ MHPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO  pPa3BHTHS
(bl/I3I/ILIeCKOI71 HAayKH; OCO3HAHHUC INCHHOCTU Hay‘IHOﬁ ACATCIIbBHOCTHU, TOTOBHOCTH B MNPOLCCCC NU3YUCHUA
(U3UKH OCYIIECTBISTH MPOSKTHYIO U HCCIIEIOBATEIBCKYIO JICATEIBHOCTh HHANBUIYAILHO U B TPYIIIIE.

B nporecce n0CTHXEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTpamMMbl MO (PHU3UKE IJIs YPOBHS
cpeanero oOmiero oOpa3oBaHusl y OOYUYaIOMIMXCSl COBEPUICHCTBYETCS IMOUUOHATNbHBLI UHMEINEKN,
Mpenoiaralonuii copMUpPOBAHHOCTE:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSTHHE,

BUJICTh HAIMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
[IOBE/ICHUE,

CIIOCOOHOCTh Q/IallTUPOBATHCS K HAMOLMOHAIBHBIM H3MEHEHHUSIM U TPOSBIATH THOKOCTb, OBITh
OTKPBITHIM HOBOMY;;

BHYTpPEHHEI MOTUBAIIMH, BKIIOYAIOIIEH CTPEMJICHHE K IOCTHXKEHUIO LEJIU U YCIIeXYy,

ONTUMHU3M, UHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MTOHUMATh YMOLIMOHAIBHOE COCTOSTHUE APYTUX, YIUTHIBATH €r0
IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTH BBICTPAWBATh OTHOILIEHHUS C JPYTMMHU JIHOJAbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3pemarb KOHPIUKTHI.

METAIIPEAMETHBIE PE3VJIbTATHI

Ilo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUueOHbIe 1eiCTBUS

Bba3zoevie nocuueckue oeiicmeus:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONpEACNIATh LU eI TEIbHOCTH,

3a/1aBaTh apaMeTPbl U KPUTEPHUH UX JOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH pelIeHUs MPOOJIEeMbI C YIETOM aHaK3a UMEIOITUXCS MATEPUATIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIEHUBATh
PHUCKU TIOCTEACTBUIA JEATENbHOCTH; KOOPIUHUPOBATH M BBIMIOJIHATH PAa0OTY B YCIOBHSIX PEAIBHOTO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Bba3zoevie uccneoosamenvckue oelicmeust.

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3MUYECKOIN HAYKU;
BJIAJICTh HABBIKAMH Y4€OHO-MCCIIEI0BATENLCKOM U MPOEKTHOM ACSITEIHHOCTH B 00J1acTU (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB pEeIIeHHs 3a/1a4 (PU3NYECKOTO

coJiepKaHus,

MPUMEHEHHUIO Pa3JIMYHbIX METOJO0B MO3HAHUS; BIAJETh BUJAMU JAEATEIBHOCTH 110 MOJIYYEHHIO HOBOTO
3HAHUS, €r0 UHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CUTYAIUsIX, B
TOM YHUCIIE TIPH CO3JIaHUM YIeOHBIX TPOEKTOB B 001aCTH (DU3HKHY;

BBISIBIIATH PUYUHHO-CIICJICTBEHHBIE CBS3U M aKTyIM3UPOBATh 3aJ1a4y, BBIABUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTyYMEHTHI JIJIsl JOKA3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATH MOJIYUSHHBIE B XO/I€ PEUICHUS 3a/1a4 Pe3yJIbTaThl,

KPUTUYECKH OLIEHUBATh X JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTeNbHOM IEATEIHHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETHHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil; BRIABUTATh HOBBIC UACH, TIPEIaraTh
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OpPUTMHAJIbHBIE TOAXO/Ibl U PEIIEHUS; CTABUTh IPOOJIEMBI U 3a/1a4H, JOMYCKAIOLINE albTePHATUBHbBIE
peuieHusl.

Paboma c ungpopmayueir:

BJIAJICTh HAaBBIKAMU MOJYYEeHUsI HHPOPMALUU (PU3UUECKOTO COJACPKAHUS U3 UCTOUHUKOB PA3HBIX
THIIOB, CAMOCTOSATEIBHO OCYILECTBIATD IIOUCK, aHAJIN3, CACTEMATU3aLUI0 U MHTEPIIPETALUIO
nH(pOpMALUY Pa3IMYHBIX BUJOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMAIIMH; UCIIOIb30BaTh CPEICTBA MH()OPMAILIMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOIMH B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX
3ajau ¢ coOroieHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COIEPIKAaHUS B pa3IMYHbIX (hopMaTax ¢ yu€ToM Ha3HAYCHHS
nHGOpMalLUY U LIEIEeBOH ayIuTOPHH, BEIOUpPask ONTUMAIIbHYIO ()OpMY IPEICTABICHUS U BU3yaIH3alUH.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOH J1€ATEIbHOCTH; PAaCIIO3HABATh
MPENOCHIIKY KOH(DIMKTHBIX CUTYalluid ¥ CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SA3BIKOBBIX CPENICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOW U MHIUBUAYAJIbHON paOOThI; BEIOUPAThH
TEMaTUKY U METO/Ibl COBMECTHBIX ACUCTBUI ¢ y4ETOM OOLIMX UHTEPECOB, U BO3MOKHOCTEH KaX10r0
YJIEHA KOJIJICKTHBA,

IIPUHUMATD L€ COBMECTHOM AEATEIbHOCTH, OPIaHU30BbIBATh U KOOPIUHUPOBATh ACUCTBHUS 110 €€
JOCTHKEHMIO: COCTAaBJIATH IUIAH JIEUCTBUM, pACIIPENEIIATh POJIA C YIETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLICHMBATh KAU€CTBO CBOET0 BKJIAAa U KaXKIOI0 yYaCTHUKA KOMaH/bl B OOIIMIA pe3yabTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UAEH C ITO3UIIMH HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON
3HAYUMOCTH; OCYIIECTBIATh NO3UTUBHOE CTPATErMUECKOE MOBEJECHUE B PA3JIMYHbIX CUTYaLUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIE 1eCTBHA.

Camoopzanusayusn:

CaMOCTOSITENIbHO OCYIIECTBIIATh MM03HABATEIbHYIO JESITEIbHOCTh B 00JIACTH (U3UKU M aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBJIAThH IUIAH PEIICHUs PAacUETHBIX U KAYECTBEHHBIX 3ajad, IUIaH BBITOJHEHUS
MPaKTUYECKOH paboThl ¢ Y4YETOM MMEIOIIUXCS PECcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPENOYTEeHU; 1aBaTh OLIEHKY HOBBIM CHTYallUsIM; PAaCIIUPATh PaMKH y4e€OHOTO NpeaMeTa Ha OCHOBE
JIMYHBIX MIPEANOYTEHUN;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a PEILICHUE;
OLIEHHUBATh NPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO DJpYIUIMA B 00JacTH (U3UKU, TOCTOSHHO
MOBBIIIATH CBOM 0Opa3oBaTeNbHBIM M KYJIbTYPHBIM YpPOBEHb. CaMOKOHTpOJIb, SMOLIMOHAIBHBII
UHTEJJIEKT: JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBBI B JCSITEIBHOCTH, OLICHUBATb
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HaBBIKAMU I103HABATEIbHONH peQIIeKCHH KaK OCO3HAHHs COBEPIIAEMBIX JACHCTBUH U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

UCMOJIb30BaTh NpPUEMBI pe(IeKCHuu ajs OLEHKH CHTyallud, BbIOOpa BEpHOTO pEIIEHHs; YMETb
OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIBTATOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

[MPEAMETHBIE PE3VJIbTATHI
K konmy oOyuenus B 11 kiacce mpenMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTpPaKaTh
c(hOpPMHUPOBAHHOCTD Y 00YUAIOIIHUXCS YMEHUM:
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JIEMOHCTPUPOBAaTh Ha IpHUMEpax pojib M MeCTO (HU3UKU B (POPMUPOBAHUHM COBPEMEHHOMU
HAay4YHON KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTUYECKOMN
JEeSITeILHOCTH JIF0/IeH, LIETTOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUDA;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (IpOLECChl) U OOBACHATH HMX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKHU: DJIEKTPUUYECKasi IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XHMMHYECKOE,
MarHUTHOE JEMCTBHUSI TOKa, B3aMMOJEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas WHAYKLHUSA,
JieicTBUE MAarHUTHOTIO IOJS HAa NPOBOJHMK C TOKOM M JBMXKYIIMHCSA 3apsij, ONMCHIBATh
M3YYEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTUYECKHUE, IEKTPUUECKYIO
IPOBOJUMOCTb Pa3IMYHbIX CPEeA), UCHOJb3Ys (PU3UYECKHE BEIUYMHBI: IEKTPUUECKUI 3aps,
CHWJIa TOKA, DJIEKTPUYECKOE HANPSDKEHUE, DJJIEKTPUYECKOE CONPOTHUBIIEHUE, Pa3HOCTh
HNOTEHIMAJIOB, IPU OINUCAHUU IPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAYCHHS W EJUHMIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE TAHHYIO
(U3UYECKyIO BEIMUUHY C IPYTHUMHU BEINYMHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl W SBJICHHUSA, HCIONB3YS (PU3MUECKUE 3aKOHBI W
OpUHLMIBL 3aKkoH OMa, 3aKOHBI IIOCJIEJOBATEIbHOTO U MapajlIeIbHOIO COECIUHEHUS
IPOBOJHUKOB, 3akoH JDxoyns—JIeHma, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTHU
OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEJIMYMH, IIPU ITOM BBIOUpATh
ONTUMAJIBHBIA  CIIOCOO M3MEPEeHUs W HCIOJIb30BaTh M3BECTHBIE METO/AbI  OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCHUMOCTH (PM3UYECKUX BEJIWYMH C HCHOJIb30BAHUEM MPSIMbIX H3MEPEHMM:
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PEe3yJIbTAThl MOJYYCHHON 3aBUCUMOCTHU
¢u3nveckux BeIWMYMH B BUAe TaOnmui W TpaduKoB, AENaTh BBIBOABI 10 pe3yabTaTaM
UCCIIEI0BaHMS;

coOnroaaTh npaBuia 0€30MacCHOT0 TpyAa MpHU MPOBEIEHUHU UCCIEI0BaHUM B paMKax y4eOHOTo
HKCIEPUMEHTA, Y4€OHO-UCCIIEI0BATEIbCKON M IPOEKTHOM AESITENbHOCTH C UCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOHCTB U J1a0OPaTOpHOro 00OPYAOBaHUS; peliaTh pacyE€THbIE 3a7a4yM C
SABHO 3aJJaHHOM (U3WYECKOM MOJIENBI0, MCMONb3ys (PU3NYECKHE 3aKOHbI M IMPHUHIMIBI, Ha
OCHOBE aHallM3a YCJIOBHUS 3a/laud BBIOMpaTh (PU3MUYECKYIO MOJENb, BBIAETATH (PU3NYECKHE
BEJIMYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHUs, TPOBOAUTh PACUETHI M OLEHUBATh
PeaIbHOCTh MOJIyYEHHOTO 3HaUeHUs (PU3MUECKON BEIIMYHHBI;

pemarh KayecTBEHHbIE 3a/Jayd: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUMBYIO LEHNOYKY
paccyXIeHU ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;
MCIIOJIb30BaTh MPU PELICHUH Y4E€OHBIX 3a7ad COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBAHHUS, HHTEPIPETALMU M MpPEJCTaBICHUS y4eOHOW M Hay4yHO-
HOMyJAspHOM MHQOpMaIMM, TOJYYEeHHOW W3 pasiUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaINIo;

OOBSICHATh NMPUHIUIMBI JASHCTBHUS MallIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarb
yciaoBUS UX 0€30MacHOr0 HCHOJb30BaHMS B IOBCEJHEBHOM >KHU3HU; MPUBOAUTH HPUMEPHI
BKJIaJla POCCHICKUX M 3apyO€KHbIX YUYEHBIX-(QU3UKOB B pPa3BUTHE HAYKH, B OOBSCHEHUE
IIPOLIECCOB OKPYIKAIOLIETO MHUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (pU3MKEe B MOBCEAHEBHOM KHU3HU ISl 0OecrieueHus
0e30macHOCTH TNpU OOpalieHuH C NpudopaMul U TEXHUYECKUMHU YCTPOMCTBAMHM, JUIS
COXpPaHEHHsI 3JI0pOBbsI U COOJIIOJICHHS] HOPM 3KOJOI'MYECKOrO TOBEJCHHUS B OKpY’Karolien
cpene;

paboTaTh B IpyIIe C BBHIIOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYMIbI, PAalMOHATBHO pAacIpelesaTh OO0SI3aHHOCTH U IUIAHUPOBATh JESATEIbHOCTH B
HECTaHJIaPTHBIX CUTYalUsX, aJleKBaTHO OILIEHUBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMoil pooIIeMBl.

53



HenpepriBHbI nouck npuemMoB U (OpM B3aUMOJEHCTBHUS MearoroB U 00y4aromuxcs Ha yueOHOM
3aHSTHUU MTO3BOJISIET MPUOOPETEHHBIM 3HAHUSM, OTHOIIICHUSIM U OTBITY MEPEHTH B COLUATBHO 3HAUUMBIC
BU/IbI CAMOCTOSITEJIBHOM J1€ITEIbHOCTH.

w Peanuzanus BocuTarenbHOro | JlesTEIBHOCTD YUUTENS C YI€TOM IPOTPaMMBbI
MOTEHIIMaja ypoKa BOCIHUTAHUS

1 YCTaHOBJICHUE IOBEPUTEIBHBIX | A) )KMBOW JUAJIOT, IPUBJICYCHUE BHUMAaHUS
OTHOIICHUN MEXIY yUuTelIeM | 0Oydyaromuxcs K 00CyKIaeMoi Ha ypoke
U €ro y4eHUKaMH, nH(pOpMaLIMY, aKTUBU3ALIMIO UX TTO03HABATEIHHON
CIOCOOCTBYIOIINUX JEeSITeIbHOCTH Yepe3 MCII0JIb30BaHNE 3aHUMATEIbHBIX
MO3UTUBHOMY BOCHPHUSATHIO AIIEMEHTOB, UCTOPHH U3 )KU3HU COBPEMEHHUKOB;
yYaIuMHuCs TpeOOBaHUN U b) no6poxenarenpHas atMmocdepa BO BpeMs ypoka
MPOCHO yUUTEIs (coTpyIHUYECTBO, MOOUIPEHHE, IOBEPUE, TIOPYUCHUE

BaXHOTO JI€JIa, IMIIATUS, CO3JaHUE CUTYallUU yCIIexa,
KaX/IbIil YUECHHK JIOJDKEH OBITh YBEPEH, YTO JII000e
MHEHUE, Jaxke OMMUO0YHOE UITU HAaUBHOE, HE OyIeT
MOJIBEPraThCsl HACMEIIKaM, OCKOPOJICHUSM HITN
YHHU3UTEJIbHBIM KOMMEHTAPHIM YUUTEIS);

B) HeOonbiine, HO IpUBIIEKATEIbHBIE AJIs
00y4aromuXxcs TPAAUIIMU WIH PUTYANbl, KOTOPbIE
HACTpauBaJM ObI MIKOJHHUKOB Ha MIO3UTHBHBIH a1,
CHUMAJIH TICUXOJIOTHYECKOE HAMPSKEHHE, TO3BOJISITU
JIETKO BKJIFOUUTHCS B YPOK («ADOpPU3MBI THS,
CHUHKBEHH U Jp).

2 OpraHu3aluu A) 3a7aBaTh BOIIPOCHI HA IOHUMaHKUE U YTOUHEHHE
KOHCTPYKTHBHOTO JIaJIoTa HA | CKa3aHHOTO; CTAPaThCs MBICICHHO YAECP)KUBATh
ypoKe JIOTUKY TOBOPSIIIETO; CTapaThCs ObITh B KOHTAKTE C

TOBOPSIIIINM;
B) craparbcst BBIIETATH ITaBHOE, CYIIECTBEHHOE B
peuu roBOPSILETO;
B) opranm3anys KOHCTPYKTUBHOM KPUTHKH
3 | moOyxaeHne 00yJaromuXxCs A) 3HaKOMCTBO U B ITOCJIEAYIOLIEM COOIIOICHHE
co0o1aTh Ha YpOKe «[IpaBus BHYTpEHHETO pacropsKa 00y4Jarouuxcsa»,
OOIIETTPUHSATHIC HOPMBI B3aWMOKOHTPOJIb ¥ CAMOKOHTPOJIb 00yUYarOIInuXCsI
MOBEJICHMsI, paBuiIa oOmieHus: | b) olleHuBaTh HY’)KHO TOJIBKO MOCTYIIOK, @ HE CaMOT0
CO BCEMH YYaCTHUKAMHU yUeHHKa
o0pa3oBaTenpHOro nporecca, | B) ucrnonb30BaTh Ha CBOEM ypoKke apOpHU3MBI,
MPUHITUITBI Y9eOHOH KpbUIaThie (hpas3sl, MUTATHI U JP.
JTMCLUIUINHBI U
CaMOOpTaHU3AIIH

4 paciiipeHue A) pa3zHooOpasue GpopM AeATeNbHOCTH Ha ypOKax:
00pa30BaTeNbHOTO BCEBO3MOXKHBIX UTP, Oecel], TUCKYCCH, BHKTOPHH,
IIPOCTpaHCTBA MpeaAMETa, IpyNIOBON pabOThl, MPOEKTUPOBAHUS, SJIEMEHTOB
BOCIIHTaHHE JTFOOBH K TeaTpan3aluy, aHaJIN3a MPOOJIEMHBIX CUTYallui 1
MIPEKPACHOMY, K IIPUPOJIE, K T.J., U T.IL
POAHOMY TOpOIY b) cientnansHo pa3zpaboTaHHBIC 3aHATUS - YPOKH,

BUPTYyaJIbHbIE 3aHATUS-IKCKYPCHH

5 UCIOJIb30BaHUE A) nemMoHCTpalys 00ydJarouMes MPUMEPOB
BOCIIUTATEILHBIX OTBETCTBEHHOTO, TPAKTAHCKOTO TTOBEICHHS,
BO3MOKHOCTEH COJlepyKaHHs MPOSIBJICHUS YEIOBEKOIIO0MS U JJ0OPOCEPIeUHOCTH;
ydaeOHoro npeameta; nepeBoa | b) mogdbop cooTBETCTBYIOMMX TEKCTOB JIJISl YTCHMUSI,
COJIep KaHUs C YPOBHSI 3HAHUN | 3a7a4 JJIs peIIeHus], TPOOJIEeMHBIX CUTYaIMH Jis
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Ha YPOBEHb JIMYHOCTHBIX
CMBICJIOB, BOCIIPUSITHE
EHHOCTEH

o0cyxJeHus B KJacce, aHaJIU3 MOCTYIIKOB JIOACH,
UCTOpUH Cye0, KOMMEHTApHH K IPOUCXOISAIINM B
MUpE COOBITHSIM, HCTOpUYECKas CIpaBKa, IPOBEICHUE
YpokoB MyxecTBa

B) B pamkax n3yuaeMoii Ha ypOKe TEMbI, HAUTH
BO3MO>KHOCTb [IOTOBOPUTH O YEJIOBEYHOCTH,
HKOJIOTHH, TATPUOTH3ME, Tpya0t00uu (Bompockt
COXPAHEHHUs UCTOPUYECKOM MamMsaTH, Bonpockl
OMACHOCTH HEyMEepeHHOTro notpedienus, Borpocsl
T'YMaHHOT'O OTHOILIEHUS K )KUBOTHBIM, Borpochl
paszznenbHOro cbopa mycopa, Borpocsr 6e3onacHocTu B
U(ppPOBOM MHPE)

I') npuBiieys BHUMaHHE YUEHUKOB K TUYHOCTSIM
M3BECTHBIX JIIOEH, N3y4aeMbIM Ha TOM UJIM UHOM
YPOKE — K UX XapakTepaM, IOCTYyIKaM, IEPUIETUSIM
ux cyne0. OTo MOoryT OBITH yYeHbIE, H300peTaTeny,
nUcaTeNu, XyI0KHUKH, (puiocodbl, MOJIKOBOILIBI,
NPaBUTEIN, OOIIECTBEHHBIE ICATENN. T€POU
JUTEPATYPHBIX TPOU3BEICHUN.

/1) paccka3aTh yueHUKaM O COBPEMEHHBIX
JTOCTHIKEHUSIX OTeuecTBeHHOU Hayku. ([lenb 3HaHmit 1
ceHTs10ps, Jlenb poccuiickoil Hayku 8 despais, [leHp
Ouoora, KOTOPBIM OTMEUAIOT KXKAYI0 YETBEPTYIO
cy00orty anpens, BcemupHbIiii 1eHs HCTOpHKA 28
MapTa, BCEMUPHBIH IeHb MaTeMaTuku 14 mapTa u T.11.)
Y HPABCTBEHHBIX aCMEKTaX HAY4YHbIX OTKPBITUH,
KOTOpBIE OHHM U3Y4alOT Ha YPOKeE

oOyueHue KOMaHJHOU paboTe
Y B3aUMOJICHCTBUIO C IPYyTUMHU
0o0yJaronmmMucs,

A) nprMeHeHue Ha ypoKe IpynnoBoil popmel pabOThI
WK pabOTHI B Tapax, MOCTAHOBKA OOILEeH LemH, A
JOCTH>KEHUS] KOTOPOM KaX bl TOJKEH BHECTH
WHIVBUAYAJIbHBIN BKJIaJ, PACIIpeNeICHUE POJIEH,
peduiekcHs BKJIaa KaKI0ro B 001U pe3ynbTar;
b) MUHU-TIPOEKT IO OnpesieIeHHOM TeMe, posieBas
urpa, odyyaromiast Clo’keTHasi urpa, npoOjaeMHbIe
BOIIPOCHI U IIPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H,
Hay4YHbIE€ TEKCTHI U Jp.

B) HacTonBHBIE UTPBI; UTPBI-KOHKYPCHI; UTPBI-
BUKTOPHHBI

MOAICPKKA MOTUBALIMH K
MOJTYYECHUIO 3HAHUI,
HaJa)KMBaHUE MMO3UTUBHBIX
MEXJITMYHOCTHBIX OTHOIICHHM
B KJIacce, YyCTaHOBJIEHUE
n00posKenaTeTbHON
aTMochepsl BO BpeMs ypoKa

A) npreMbl HacCTpoOsl U MOAJIEP’KKU UHTEpeca
YUEHHUKOB B IIpolLiecce ypoka (yrnpaxHeHUsI Ha
BHUMaHMUE U JIp)., CMEHA BUJIOB JAEATEIbHOCTU

b) npoBenenne yueOHBIX (OIMMIIHA/IBL,
3aHHUMAaTeNbHbIE YPOKH U MATUMUHYTKH, YPOK -
JIeNIOBast Urpa, ypok — IMyTEIIeCTBHE, YPOK MacTep-
KJIacc, ypOK-UCCIIEI0BaHKE U JIp.) U yueOHO-
pa3BIeKaTeNbHBIX MEPOTIPUATHI (KOHKYpC-UTpa
«IIpeameTHbIit KpoccBOP», TypHUP «CBOS UTpay,
BUKTOPHHBI, INTEPATYpHAsE KOMIO3UIUS, KOHKYPC
ra3eT U PUCYHKOB H JIp.),

[Ipuo6perenue COLIMAIBHO
3HAYUMOTO OIbITa
COTPYJHHYECTBA W B3aUMHOH
ITOMOUTA

A) opranuzanus me¢dcTBa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX yYaIlUXCs HAJl UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU:

- OpPraHnu30BaTh rPYIIY OTCTAIOUINX, KOTOPBIE XOTEIH
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OBl TTOBBICUTH YPOBEHb CBOMX 3HAHUN U MPEIAJIOKHUTH
HanboJiee 0JapeHHBIM yYEeHHKaM MTPOBOIUTH 3aHITHUS
JUIS. HUX

- BpEMA OT BPpCMCHHU IMPOCUTH TAKUX IKOJbHUKOB
MIPUHUMATh Y4acTHE B COCTABJICHUHU ITPOBEPOUHBIX
3aJlaHU# JIJ1s1 BCEro KJjiacca

- 1aTh UM BO3MOKHOCTb ITPOBECTH KOHCYJIbTAIIUN
nepea KOHTPOJIbHOU pabOTON U T.11.

— HAXOJUTh JJI TAKMX YICHHUKOB UHTEPECHBIN
JIOTIOJTHUTEIBHBIN MaTepual, KOTOpble MOTJIN Obl
0Ka3aThCs MOJIC3HBIMHM VISl YTITyOJICHHOTO U3YYCHHS
npeaMera

b) crtocoOHBIM yUYeHHKaM MOYKHO MPEAJIOKHUTh B3STh
Ha ce0s1 OJIHY U3 CIEAYIOMIUX POJICH: aCCHCTEHT,
71a00paHT, KOHCYJIBTAHT U Jp.

9 ucnons3zoBanne KT u [IPOrPaMMBbI-TPEHAXKEPBL, TECTHI, 3a4E€Thl B
JACTAHIIMOHHBIX AIIEKTPOHHBIX MPUIOKEHUSIX, MYIbTUMEIUHHBIC
00pa30BaTeNbHBIX TEXHOJIOTUN | TIPE3CHTAINN, HAYYHO-TIOMYJISIPHBIC TTepeIadH,
o0OyueHus, 00eCIeUnBAIOIINX (UITBEMBI, BUACO JICKIIUH

COBPEMEHHBIC AKTUBHOCTH

o0yuaromuxcs

10 | vHUOEHPOBAHWE U TIOICPKKA | peanu3alus yYeHUKaMU WHIUBHIYATbHBIX U
HCCIIEIOBATENLCKOM IPYIIOBBIX UCCIICAOBATEIILCKUX MPOCKTOB
IEeITEIbHOCTH IIKOILHUKOB (BO3MOKHOCTB MTPHOOPECTH HABBIK CAMOCTOSTEIHHOTO

pEeIIeHUsT TEOPETHUECKON MPOoOIeMBbl, HABBIK
TeHEePUPOBAHUS B OPOPMIICHHUS COOCTBEHHBIX HJIEH,
HABBIK YBOKUTEIBHOTO OTHOIICHUS K YYKUM HICAM,
0hOpMIIEHHBIM B paboTax APYTrux UCCIeA0BaTENEH,
HABBIK MyOJIMYHOTO BBICTYIUUICHUS TIepe]] ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTAaMBAHUS CBOEH TOUKHU
3peHust)

12.0IMMCAHUE MECTA KYPCA ®U3UKHW B YUEGHOM IIJIAHE

B cucreme cpeanero oOmiero oOpa3oBaHus — HpHU3HAaHA OO0S3aTENBHBIM YUYEOHBIM IPEIMETOM,
BXOJIALIIMM B COCTaB MPEIMETHON 00JIaCTH €CTECTBO3HAHUE.

KonnuectBo uacos
KomnuuecTBo yacos Ha
KonnuecTBo 4acoB | 1Mo y4eOHOMY IUIaHY | CaMOCTOSTEIbHOE
IIpenmer .
Knacce B (enepanbHOit U3yUYCHHE
(ypoBeHb)
mporpamMmme Ouno- OuHno-
3aouHas 3aoyHas
3a049Has bopma 3a09Has (opwa
dbopma P dopma P
24B 1,54B
10 Basoselii 68 HEN HEx 14 g4
(68 1) (54 9)
luB
11 BazoBrrii 34 HEL
68 (34 u)1
12 BasosBelii 34 Lus
HEJ
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| | | | G4w | | |

[Tpu pa3paboTke coOOCTBEHHOUN pabodeil mporpaMMbl IPEIyCMOTPEH ONpeAeNEHHBIA pe3epB BPEMEHH,
HEOOXO0JMMOCTh KOTOPOTO 00YCIIOBIICHA TEM, UTO pealibHask IPOIODKUTEIBHOCTh YIeOHOT0 ro/1a Bceria
OKa3hbIBACTCA MCHBIIIC HOpMaTHBHOﬁ.

13. .COAEPXXAHHME YUEBHOI'O KYPCA.
Pazgea 1. DuekTpoaunamMuka. (MpoaoJKeHne)

Tema 1. IIocTOAHHBIN TOK.

DIIEKTPUUYECKHUI TOK. Y CIIOBUS CYILIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [locTOsIHHBII TOK.

Hanpspxenue. 3akon Oma aiig ydacTka Ienu.

DJIEKTPUUYECKOE CONPOTHUBIICEHHE. YEIbHOE COINpOTHUBIEHHE BemiecTBa. llocienoBarensHoe,
[apajuleIbHOE, CMEIIAHHOE COEAMHEHHNE TPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CUJla M BHYTPEHHEE COMPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma s
MIOJIHOM (3aMKHYTOM ) anekTpuyeckoit nenu. KopoTkoe 3amMblkaHue.

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAIJIOB. 3aBUCUMOCThH COMPOTUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHasT U  MpUMECHas MPOBOAUMOCTh  IOJYHIPOBOJHUKOB.
CoiictBa p—N-niepexona. I1omynpoBOJHUKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PAacTBOpPAaX M paciylaBax JJIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
JUCCOIMAIs. DIEKTPOIIU3.

OnekTpuueckuil ToKk B razax. CaMOCTOSITENbHBIA W HECAMOCTOSITENbHBIA pa3zpsan. MoiHus.
[Ina3zma.

TexHuueckue ycTpoilCTBa M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJIBTMETP, pEOCTar,
HMCTOYHUKU TOKA, JJIEKTPOHArpEeBaTENIbHBIC MPUOOPHI, SJIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP

COIIPOTUBJICHU, BaKYYMHLIﬁ Anoa, TEPpMUCTOPBI U (I)OTOpe?»I/ICTOpBI, HOJ'IyTIpOBOI[HPIKOBLIﬁ U0,
raJJbBaHHKa.

Llemoncmpayuu
W3mepeHue cuibl TOKa U HaPSHKEHUS.
3aBUCHUMOCTb CONPOTUBJICHMSI LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IIIOLIAAH
ITONIEPEYHOI0 CEYEHUS U MaTepHuaa.
CMelaHHOE COEIMHEHHUE POBOIHUKOB.
IIpsmMoe wu3MepeHHe dieKTpoABMXKyHmerd cuiabl. KopoTkoe 3amblkaHuE TallbBaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.
3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.
HckpoBo# pa3psa v MPOBOAMMOCTb BO3AyXa.
OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yyeHnue cMEaHHOr0 COCIMHEHNS PE3UCTOPOB.
W3mepenne 3IeKTpoABMKYIIEN CUIIbI NCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.
Habmronenue snextponunsa.
Jlemoncmpayuu:
1. ITonynposoauuku. Anoa. Tpausucrop.
2. DIEeKTPOHHO-Ty4eBas TpyOKa.
3. DIeKTpocTaTuyecKast MHIYKIIHS.
4. CoenuHEHMS TPOBOTHUKOB.
Jlabopamopnvie pabomul u onvimoi:
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1. 3ydyenue nocneaoBaTeIbHOr0 COSTMHEHHUS IPOBOTHUKOB.
2. 3ydyenne napamienbHOTO COSAMHEHUS POBOHIKOB.
3. Usmepenne 3/IC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Tema 2. MarautHoe mo.ie.

[locTostHHBIE MarHuThl. B3aummonelcTBHE MOCTOSHHBIX MarHutoB. MarautHoe mnone. Bekrop
MarHuTHOM MHAyKUWU. [IpuHIMI Cyneprno3unuy MarHUTHBIX Mojed. JIMHMM MAarHUTHOM HMHIYKLIMH.
KaprtuHa nuHul MarHMTHON MHAYKIMU TOJIA MOCTOSIHHBIX MAarHUTOB. MarHUTHOE I0J€ NPOBOJHUKA C
TokOM. KapTuHa JMHMN MHAYKIMM MarHUTHOTO IOJISL JUIMHHOTO MPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOTO
KOJIBLIEBOI'O ITPOBOJIHMKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBrue NpoBOJHUKOB C TOKOM.
Cuna Awmmnepa, €€ moayiap u HamnpasieHue. Cuna JlopeHua, e€ MOIylnb W HampaBiieHue. [[BukeHue
3apsOKEHHONW 4YacTHIBl B OJAHOPOJHOM MarHuUTHoOM mone. PabGora cumbel Jlopenua. SBnenue
3JEKTPOMArHUTHOM HMHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM MHAYKLUMH. OJEKTPOJABHKYILAS CHIIA
MHIYKOMWA. 3aKOH JJIeKTpoMarHuTHOM wuHaykuun @Dapanes. BuxpeBoe sieKkTpuyeckoe IoJIe.
DNEKTPOABMKYIAS CUJla MHAYKIMH B MPOBOIAHHUKE, ABUXKYIIEMCS IOCTYNATeIbHO B OJHOPOIHOM
MarHutHOM Tionie. [lpaBuno Jlenma. MHaykTUBHOCTH. SIBIEHME CaMOMHAYKIIMU. DJIEKTPOABUKYIIAS
Cuia CaMOMHIYKIMU. ODHEPrusi MarHUTHOTO TMIOJIS KATYIIKH C TOKOM. OJEKTPOMarHUTHOE TIOJIe.
TexHudeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSIHHBIE MArHUTHI, AJIEKTPOMATHUTHI,
AJIEKTPOJIBUTaTEIh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, HHAYKIITHOHHAS TI€Yb.
Jlemoncmpayuu

1. Omnmit Dpcrena.
JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.
B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.
[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SIBneHue 3NEeKTPOMArHUTHON UHAYKIIUH.
IIpaBuio JleHua.
3aBHUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TOTOKA.
SIBneHne caMOMHIYKIUH.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
UccnepoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnepgoBanue sSiBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

©NO oA WM

Pa3nen S. KosieOanus u BOJTHBI
Tema 1. Mexanu4eckue H 3JICKTPOMATHUTHBIC KOJIeOaHUS

Konebarenbnass cucrema. CBoOOgHBIE MexaHHuUeckue kojeOaHusa. ['apmMoHHMueckue KojeOaHUs.
[lepuon, wactora, ammnutyna u (aza konebanuil. [lpyxuHHBIM MasTHUK. MaTeMaTHYECKU
MasTHHK. YpaBHEHUE TapMOHUYECKUX KosieOanuii. [IpeBparieHne sHEpruu MpU TapMOHHYECKHX
konebanusx. KonebarenbHpiii KoHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJIEOAHUS B HJCATHHOM
KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHUUECKIUMH U DJIEKTPOMAarHUTHBIMH KOJICOaHUSIMHU.
®opmymna TomcoHa. 3akOH COXpaHEHHUs OJHEPrUM B HACAIBHOM KOJIeOATETbHOM KOHTYpE.
[Ipencrasnenue o 3aTyxammux KoieOanusx. BeiHyKIeHHbIE MexaHndeckue Koiaebanus. Pezonanc.
BoinyxaeHHble a7eKTpoMarauTHbele KojeOanus. [lepemennsiit Tok. CHHYCOMIaIbHBIA MIEpeMEHHBIN
TOK. MOIITHOCTh TEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JIEUCTBYIOIIEEC 3HAYECHHE CHUJIbI TOKa U
HamnpspkeHus. Tpancopmarop. [IponsBoacTBo, nepegada u nNoTpedIeHUE AIESKTPUISCKON YHEPTHH.
DOKOJIOTUYECKNE PHUCKH TIPU MPOU3BOACTBE JIIEKTpodHepruu. KynbTypa wHcCnosib30BaHuUs
3JIEKTPOIHEPTUH B MOBCEIHEBHON XM3HU. TeXHUUYECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHUE:
AIEKTPUUECKUN 3BOHOK, FT€HEPATOp EPEMEHHOT0 TOKA, IMHUU 3JIEKTponepeay.

Jlemoncmpayuu
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1. HccnenoBaHue mnapaMeTpoB KojeOaTeIbHONH CHUCTEMbl (MPY)KUHHBIA WM MaTeMaTHYeCKHi

MasTHUK).

HaGmotenue 3aTyxaroniux KkojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB00O/IHBIC AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcmwinorpaMMbsl — (3aBUCUMOCTH ~ CWJIBI  TOKa M HalpsyKEHUS  OT  BPEMEHH)  JUId

3JIEKTPOMArHUTHBIX KOJICOAHUH.

7. Pe3oHaHc Impu IOCIENOBATEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATopa.

8. Mojenb IMHUY 3JEKTpoIIepeayuu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1. HccnenoBaHue 3aBUCHUMOCTH INE€PHOAA MajblX KOJEOAaHUH Ipy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Ipysa.

o gk wn

Tema 2. MexaHu4ecKHe M 3JIEKTPOMATHUTHBIE BOJHBI

Mexanuueckue BOJHBI, yciaoBusl pacnpoctpaneHus. [lepuoa. CKopocTh pacnpocTpaHEHUs U JJIMHA
BosHbI. [lonepeunsie u mpogonasHbie BOIHBL. WHTepdepeHus u qudpakius MeXaHMYeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemMOp 3ByKa. DneKTpOMarHUTHBIEC BOJTHBI.
VYcnoBus W3My4eHHUsS DIEKTPOMArHUTHBIX BOJIH. B3aummuas opuentanus BektopoB E, B, v B
ANEKTPOMArHuTHOM BoyiHe. CBOWCTBAa SJEKTPOMArHUTHBIX BOJH: OTpPa)XKCHHE, MPEIOMIICHHE,
noyisipusanus, audpakous, wuHTepdeperius. CKOpoCTh INMEKTpOMArHUTHBIX BoyH. Illkama
ANIEKTPOMArHUTHBIX BOJH. [IprMeHEHHe AIeKTPOMArHUTHBIX BOJH B TEXHUKE M OBITY. [IpuHIIHITEI
paguocBsi3M U TeNeBUACHUS. Paguosokanus. DIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYKaroiei
cpenbl. TexHUYECKHE YCTPONCTBA M IMPAKTHYECKOE MPUMEHEHHWE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBasE JUArHOCTUKA B TEXHHKE W MEIUIIMHE, paaap, PaAUONPUEMHHK, TEJIEBU30D,
aHTeHHa, TesnedoH, CBU-neus.
Jlemoncmpayuu
1. OO6pazoBaHue U pacpOCTPAHCHHE MOMEPEYHBIX U MPOIOJILHBIX BOJIH.
2. KoneOmomeecss Teno Kak HCTOYHHK 3ByKa. HaOmoneHwe OTpakeHUS M TPEIOMIICHUS

MEXaHWYECKUX BOJIH.

3. Habmonenue natepdepeHInn 1 JUPpakuid MEXaHUYECKUX BOJIH.

4. 3ByKOBOI pe30HaHC.

5. HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYIOM U 4acTOTOW KosleOaHUH.

6. UccrnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE, MPEIOMIIEHHE, MOJspU3aLus,
nudpakuus, THTepEpeHIHsL.

7.

MexnpeamMeTHblie CBSI3H

Nzyuenne kypca ¢usuku 0OazoBoro ypoBHS B 11 kimacce ocymiecTBisiercs ¢ Y4€TOM
COJIEpKaTENIbHBIX MEXKIPEAMETHBIX CBS3€HM C KypcamMH MaTeMaTHKH, OMOJIOTHMH, XUMHUH, Treorpaduu U
TEXHOJIOTHH.

Mesicnpeomemmvie nonsamus, CBI3aHHbIE C U3yYEHUEM METO0B HayYHOI'O IO3HAHUSA: SBICHHUE,
Hay4yHbI (akT, runoresa, (u3MYecKkas BEIUYMHA, 3aKOH, TEOopHus, HaAOJIIOJEHUE, SKCIIEPHMEHT,
MOJEIUPOBAaHUE, MOJIEIIb, U3MEPECHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUUHU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI U X NMPOEKIIUN HA
OCH KOOpJMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIHMM, MpHU3HAKH 110700us
TPEYTOJIbHUKOB, ONpeEIeHNE TUIOMAAN IUNIOCKUX GUryp U 00bEMa Tell.

buonoeus: snekTpuueckue sIBIEHUS B )KUBOM NpHpone, KojeOaTelbHbIe JABMKEHHS B JKUBOU
IIPUPOJE.
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Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAsl CTPYKTYypa TBEPIBIX TEJl, MEXaHNU3MBI
00pa30BaHMs KPUCTATUINIECKON PEIIETKH.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MIJIM, 3aJIeKH MArHUTHBIX pyHd, (OoTochEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3AHNE 3EMIICTPSICCHUM.

Texnonozus: TUHUM SJIEKTPONEpEay, TEHEpaTOp IEPEMEHHOI0 TOKa, 3JIEKTPOJABUIATEIb,
WHIYKIIMOHHAS TIeYb, pajgap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHA, Tenedon, CBU-nieub.
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8. TEMATHYECKOE IINTAHUPOBAHMUE.

11 knacc (0a30Bblil yPOBEHBb) OYHO- 3204HOE O0yUEeHHUE

Ne | HanmenoBa KomnnuectBo yacos Hara Bun nesarensHOCTH Bunwr u DIJIEKTPOHH Dopmbl
n/ HUE Bcero Kon | Ilpakrt | u3y4yeH bopMbI (S yuyera
I | pasgeloBH o=T o3 1 3 T- uJec us KOHTPOJIS oOpa3oBaTe | IporpaMm
TeM P poiib | KHe JIbHBIC BI
MIpOrpaMMBbI HbIe | paboT pecypchl BOCITMTaH
VII/ | VII/
cn | cn pabo bl us
ThI
Paszgea 1. duekTpoaunamMuka (MpoaoJKeHne)
1. | Hocrostuaer | 10 | 10/ | 10/ 1 3 [TpoBeneHue JKCIIepUMEHTa: | BBoIHAS Bubmnoreka 1ab
1 | #ToK 0 0 U3y4yeHue CMEILIAaHHOTO | KOHTPOJIbHAs 1HOK 2a6B
COEIUHEHUS pe3ucToOpoB; | pabota, 3auer | https://m.ed 3268
nsmepenne DJIC ncrounrka Toka u | Ne 1 s00.ru/7f41 43
€ro BHYTPEHHEIrO COIPOTHBIICHUS; 3034 Sera
HabmoieHue anekTponusa. OreHka 63
aOCOJIIOTHBIX M OTHOCHUTEIbHBIX Komnexmms 73
MOTPELIHOCTEN U3MEPEHUMN oop 336
buznIecKux BEJTMYHH. http://school 9a
OOBbsicCHEHME TPUHIIUIIOB JIeHCTBUS -
u YCIIOBHiA 0e30macHoro collection.e
MPUMEHEHUS amrepMeTpa, du.ru
BOJIETMETPA, peocrara,
HCTOYHHKOB TOKa,
AJIEKTPOHArPEBaTEILHBIX u
AIIEKTPOOCBETUTENb-HBIX
npuOopoB, TEPMOMETpa
COTIPOTHBIICHUS, BaKyyMHOT'O
JTIO/1A, TEPMHCTOPOB u
(bOTOPE3UCTOPOB,

61




MTOJIyITPOBOTHUKOBBIX JINO/OB,
rajgbBaHUKU. PenieHue pacy€THbIX
3a1a4 c SIBHO 3a/IaHHOMU
buznueckoit MOJIENbIO c
HCII0JIb30BaHUEM OCHOBHBIX
3aKOHOB M (GOpMYJIT  TEMBI
«lTocTosTHHBIN AJIEKTPUYECKUN
Tok». Pacro3HaBanue ¢Qu3nueckux
ABIICHUH B Y4eOHBIX ONBITaX U
OKpY’KaroIlen JKU3HU:
ANEKTpUYECKas MIPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JI€UCTBUS TOKA. AHAIN3
BIIEKTPUUECKHX SABJICHUN 51
MIPOLIECCOB B LIEMSIX MOCTOSHHOI'O
TOKa C MCMOJb30BAaHUEM 3aKOHOB:
3akoH  OMa,  3aKOHOMEpPHOCTHU
MOCJIE0BATEIBHOTO "
napajuieIbHOTO COEIUHEHMS
IIPOBOJTHUKOB, 3akoH  Jlkoyis-
Jlenna. Omnucanue  U3y4EHHBIX
CBOICTB BEILIECTB U AJIEKTPUUECKHUX
ABJIGHUH  C  HCIIOJIb30BAHHEM

bU3IIECKUX BEJIMYMH:
ANEKTPUYECKUIN 3apsij, cuia TOKa,
AIIEKTPUYECKOE HaIpsHKEHUE,

ANEKTPUUYECKOE  COMPOTHUBIICHHUE,
pasHocTh  moteHuumanoB, JJC,
paboTa TOKa, MOIIHOCTh TOKA.
Ucnonp3oBanne

UH(OPMAIIMOHHBIX TEXHOJIOTU
JUIS  TIOMCKA, CTPYKTYPHPOBAHUSI,
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MHTEpIpPETAlM U IPEACTaBICHUS
uHpOpMalMM TpU  TOATOTOBKE
co00IIeHn 0 MIPUMEHEHUN
3aKOHOB IIOCTOSIHHOTO TOKa B
TEXHUKE M TEXHOJIOTUSIX

=

Maruerusm

11

11

11

IIpoBencHue SKCIIEPUMEHTA!
WU3Yy4EHHE  MAarHuTHOrO  IOJIA
KaTyIIKH C TOKOM; MCCIIEJOBaHUE
JEUCTBUS IIOCTOSIHHOTO MarHuTa
Ha paMKy c¢ TokoM. OrneHka
aOCOJIIOTHBIX M OTHOCHTEJIBbHBIX

IIOTPELIHOCTEN U3MEPEHUU
bu3nueckux BEJIMYHUH.
OObsicHEeHHE TPUHLIUIIOB J1EHCTBUS
u YCIIOBUM 6e3011acHOro
MMPUMCHCHUA IIOCTOSAHHBIX
MarHuToOB, JJIEKTPOMArHUTOB,
DIIEKTPOJABUIATENA,  YCKOPUTEIIEH

AJIEMEHTApHbIX 4YacTull. PemieHune
pacu€THBIX 3a/a4y Ha MPUMEHEHHE
dopmyn TeMbl «MarHuTHOE MoJie».
Pemenne kayecTBEHHBIX 3a1ay ¢
OMOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U  (U3HUEcKue
ABJIEHUs  TeMbl  «MarHuTtHoe
0JIE. ». Onpenenenue
HaIpaBJIEHUs BEKTOpa HWHAYKLUU
MarHUTHOTO TIOJIS TPOBOJHUKA C
TOKOM, CWJIbI AMIlEpa W CHIIBI
Jlopenua. Pacno3znaBanne
¢u3nuecKkux SBICHUN B y4eOHBIX
OMbITaX W OKPYXKAIOIIEH KU3HU:

3auer Ne 2

AnmuHuCTpat

uBHas pabora

3a
HOJIyroaue

1-e

Bubmnoreka
HOK
https://m.ed
s00.ru/7f41
3034

Komnexus
HOoP
http://school

collection.e
du.ru

1ab
2a68
3a6s
4da
58rg
6a
7a
8ab
9a
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B3aUMO/IeHiCTBHE MarHuToB,
JeICTBME MAarHUTHOIO TMOJs Ha
IPOBOJIHUK c TOKOM u
JOBIOKyHMiics  3apan.  Omnucanue
U3YyYEHHBIX CBOMCTB BEILECTB U
AIIEKTPOMAarHUTHBIX  SIBICGHUH €
UCIIOJIb30BaHUEM ¢busnyeckux
BEJIMYMH: MHIYKIUS MarHUTHOI'O
nois, cuina  Ammepa,  cuia
JlopeHna, 5SHepruss MarHUTHOIO
0JIs

Uroro o 16 4
paszzaeny
Pa3nes 2. Mexanudeckue KoJie0aHUsI M BOJHBI.
2. | Mexanunuec 3/0 | 3/0 1 UccnenoBanue rmapameTpoB bubnmnoreka 1a6
1 | kue KoJieOaTeIbHOMI CHCTEMBI - LHOK 2a68
KoeOaHus nepuoja, 4acTOThI, aMITUTYAbl U https://m.ed 3268

da3pr  konmebaHwmit  (TIPYKHUHHBIN S00.ru/7f41 43
W/WIA MaTeMaTHYeCKH MasTHUK). 3034 Serg
HaOmronenune 3aTyXaromux 63
Kose0aHui. Uccnenosanue Komnekmus 7a
CBOMCTB BBIHYKJICHHBIX 1(0) 346
Kose0aHui. Hab6monenue http://school
pe3oHaHca. IIpoBenenue - Ja
AKCIIEPUMEHTA: UCCIICTOBaHHE collection.e
3aBUCHMOCTH  TEPHOAAa  MAJbIX du.ru

KoneOaHuil Tpy3a Ha HUTH OT
JJIMHBI HUTH W MAaCChI pr33;
Orenka a0COJIIOTHBIX H
OTHOCUTCJIbHBIX HOFpeIHHOCTeﬁ
U3MepeHuil (PU3MUECKUX BEIHYHUH.
Pemienne pacy€THbIX 3a/1a4 C SIBHO
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3aIaHHON (PU3HYECKOM MOJIEIBIO C

HCITOJIB30BaHUEM OCHOBHBIX
3aKOHOB U (hOPMYII, ONHUCHIBAIOIIHX
MeXaHUYECKUE KOJIEOAHMSL.
Ornucanue MEXaHUYECKUX

KoJIeOaHMH ¢  HMCIOJIb30BaHHEM
(GU3HYECKUX BEIMYMH: TEPHOJ U
yacToTa KoJjeOaHUM, aMIUIUTya U

daza KOJIcOaHUH, Pemenue
KAa4eCTBEHHBIX 3a7a4 C OIOPOM Ha
U3yYCHHbBIC 3aKOHBI,

3aKOHOMEPHOCTH, OIMCBIBAIOILINE
MexaHudeckue PabGora B rpymnmax
IIpU IUIAHUPOBAHUH, ITPOBEJICHUU U
MHTEpIpeTanun pe3yiIbTaToB
OTIBITOB, u aHamn3e
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
nH(pOpMalUU IO TEME

no

MexaHnuec
KHUE BOJIHBI

3/0

3/0

N3yuenne o0pa3oBaHUs "
pacrpoCTpaHEHHUsT TIOMEPEYHBIX |
poaoJbHBIX BoJH. HalGmoneHue
OTPWKEHHs] W TIPEIIOMIICHHS,
unTepdepeHiun U audpakuuu
MexaHuueckux BojiH. HaGmonenue
CBSI3M TPOMKOCTH 3BYKa U BBICOTHI
TOHAa C aMIUIMTYJIOM W 4YacTOTOMU
KoJIeOaHUH, 3BYKOBOT'O PE30HAHCA.
OO0BsicHeHHE TTPUHITUTIOB ICUCTBUS
u yCIOBUI 6e301acHoOro
MIPUMCHCHHUS MY3bIKATbHBIX
WHCTPYMEHTOB,  yJIbTPa3ByKOBOMH
JMATHOCTHKH B TEXHHUKE W

bubnnoreka
HOK
https://m.ed
$00.ru/7f41
3034

Komnexnus
1HOP
http://school

collection.e
du.ru

1ab
2a68
3a6s
4a
58ra
6a
7a
8ab
9a
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MenuuuHe. Pemenue pacu€THbIX U
KAa4eCTBEHHBIX 3a7a4 C OIOpPOM Ha
U3y4EHHbIE 3aKOHBI u
3aKOHOMEPHOCTH, OIIMCBIBAIOILINE
pacrpoCTpaHEHHE MEXaHHMYECKUX
BonH. PabGora B rpynmax mpu

IUIAHUPOBAaHWH, TPOBEACHUU U
UHTEPIIPETAIINH pe3yabTaTOB
OIIBITOB u aHaJM3e
JIOTIOTHUTEITHHBIX HUCTOYHUKOB
nHpOPMAIIUHU TI0 TEME

Utoro 1o 6 6 1

paszzaeny

Paszjen Ne 3 DyiekTpoMarHuTHbIE KOJ1€0AHUSI U BOJIHbBI
3. | DnekTpoma 5/1 | 5/1 1 [IpoBeneHne  JKCIIEpUMEHTa I 3auver Ne 3 bubnmnoreka 1a6
1 | rauTHBIE HCCIICIOBAHUIO apienust | Aamuauctpar | [HOK 2368
SIBIICHUS AIIEKTPOMArHUTHOM WHIYKIMK. | WBHAas pabdora | https://m.ed 3a68

Ouenka a0COJIIOTHBIX u| 3akxypcll s00.ru/7f41 43
OTHOCHUTENIBHBIX  TOTPEIIHOCTeN KJlacca 3034 Serp
WU3MEpeHU (DM3MUECKUX BEITHYMH. 63
OObsicHEHHe TTPUHIIUIIOB JIEHCTBUS Komnekmus 7a
u YCIIOBUM 0e301acHOro HOoP 336
MPUMEHEHUS UHAYKIMOHHON TIeUu. http://school 93
Pemienne pacy€THbIX 3amad  Ha -
pUMEHEeHHE bopmyn TEMBI collection.e
«DJIEKTPOMArHUTHAS ~ WHIAYKIIHS. du.ru

Pemenne kadecTBEHHBIX 3adad C
ONOpOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M  (U3HYECKHe
SIBJICHUSA TEMBI
«OJIEKTPOMAarHuTHas HMHIYKIHUS».
Pacnio3naBanue (hu3HUecKux
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SIBIICHUI B y‘IC6HBIX OIIbITaxX H

OKpY’Karollen KU3HU:
AJIEKTPOMAarHUTHast WUHIYKIIHS.
AHanu3 ANEKTPOMAarHUTHBIX
ABJICHUA  C  HCIOJIb30BAHHEM
3aKOHA 3JIEKTPOMArHUTHON
UHAYKIMHA. OnucaHue M3y4eHHBIX
CBONCTB BEILIECTB u

AIIEKTPOMArHUTHBIX  SIBICHUH  C
HCII0JIb30BaHUEM ¢buznyecknx
BEJIMYMH: HMHIYKIUS MarHUTHOTO
oJjis1, HWHAYKTUBHOCTH KaTYIIKH,

SHEPrus ANEKTPUIECKOTO u
MarHUTHOTO TOJIEN

3. | DnekTpoar 5/0 | 5/0 [IpoBenenue IKCIICPUMEHTA:

2 |wu- WCCJICIOBAHUE TIEPEMEHHOTO TOKa

THBIE B IleMM U3 TMOCIeA0BaTEIbHO

BOJTHBI COCTUHEHHBIX KOHJICHCATOPA,

KaTymku u pesuctopa. OrneHka
a0COJIFOTHBIX M OTHOCHUTEIBHBIX

MOTPELIHOCTEN U3MEPEHUMN
bU3IIECKUX BEJIMYHH.
OOBsicHEeHMEe TIPUHIIMIIOB IeHCTBUSA
u yCIIOBUI 0e30MmacHoro
PUMEHEHUS reHeparopa
TIEPEMEHHOTO TOKAa, JTUHHAN
AJIEKTponepeay. Pemenue
pacu€THBIX 3a/1a4 C SIBHO 3aJJaHHOU
buznueckoit MOJIENBIO c
HCIIOJIb30BaHHEM OCHOBHBIX

3aKOHOB U (hOPMYII, OTIHCHIBAIOIIUX
AIIEKTPOMAarHUTHbIE  KoJeOaHus.

bubmnnoreka
HOK
https://m.ed
$00.ru/7f41
3034

Komnexnus
HOP
http://school

collection.e
du.ru

1ab
2a68
3a6s
4a
58ra
6a
7a
8ab
9a

67




Ornucanue AJIEKTPOMArHUTHBIX
KoleOaHUi C  WCIOJIb30BaHUEM
bu3NYeCKUX BEIMYUH: TEPHOJ U
qyacToTa KojeOaHUM, aMIUINTya U
daza koneOaHwii, 3apsg W cuia
TOKa B TapMOHUYECKHX
AIIEKTPOMArHUTHBIX  KOJIEOAHUSIX.
Pemienne kayecTBEHHBIX 3adad C
OMOpOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIUCHIBAIOIINE
AIIEKTPOMAarHUTHbIE  KoJeOaHus.

Pa6ora B rpymnmnax npu
IUIAHUPOBAaHUM, IPOBEACHUU U
UHTEPIpETann pe3yJabTaTOB
OITIBITOB, u aHanm3e
JIOTIOJTHUTEITBHBIX HCTOYHUKOB
UHGpOPMALIKH 110 TEME.

Uccnenosanue CBOICTB
AJIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, IpeoOMIIEHHE,
HoJspU3anus, audpaxims,
uHTEpPepeHus. N3yuenne
yCIOBUH U3Ty4EHUs
AIIEKTPOMArHUTHBIX BOJTH,

B3aMMHON OpUEHTAllMM BEKTOPOB
E, B, v B »3JIeKTpOMarHuTHOM
BosHE. M3ydyeHwe npUMEHEHus
AIIEKTPOMAarHUTHBIX BOJIH B
TeXHUKe H ObITy. OObBsICHEHUE
MIPUHLUIIOB JECUCTBUS W YCIOBUH
0e30macHOTrO NMPUMEHEHUs pajaapa,
paIruoONpPUEMHUKA, TEJIEBU30PA,

68




anTeHHbl, Tenedona, CBY-meun.

Pemenue pacy€THBIX u
Ka4eCTBEHHBIX 3a7ay C ONOpPOH Ha
U3YYEHHBbIE 3aKOHBI u

3aKOHOMEPHOCTH, OIHUCHIBAIOIINE
pacnpocTpaHEeHUE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcmons3oBanne
WH(pOpPMaITMOHHBIX TEXHOJIOTHI
JUTSL TIOUCKA, CTPYKTYPHPOBAHWSI,
WHTEPIPETAlMH W TPEJICTaBICHUS
uH(pOpMalMM TPU  TOJTOTOBKE
coo0ILIeHU 00 HCHOJIb30BaHUU
JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE. YYacTue B JUCKycCUU 00
AJICKTPOMArHUTHOM  3arps3HCHUU
OKpyXkaromieid cpensl. Pabota B
rpynnax OpH  [JIAHAPOBAHWH,
MPOBEJCHUU W  UHTEpIpeTalnuu
pEe3ybTaTOB OINBITOB M aHAJIU3€
JIOITOTHUTEITbHBIX HMCTOYHUKOB
nH(pOpMalLUU 10 TEME

Bcero

32

Peseps Bpemenun

69




9. ITIOYPYHOE INNIAHUPOBAHE
11 KJIACC , (3a04uHoe 00yueHue)

Ne Tema ypoka KonnyecTBo yacos Hara Bunst 1 popmer
n/m Bce KonTponbubie [TpakTueckue paboThI U3Y4EHHUS KOHTPOJIS
€ro paboThI
Pazgen Ne 1 DaexkrpoaunamMuka (pogoJiKeHne)

1. | NOCTOSIHHBIA TOK 10
1. DneKTpuueckuid  TOK.  YcioBusi | 2 Beoanas ®poHTaIBHBIN OIPOC,
1,2 | cymecTBOBaHUS ~ DIEKTPUUYECKOTO KOHTpOJIbHas paboTa TECTUPOBAaHUE

ToKa. Mcrounuku Toka. Cuia Toka.

[TocTossHHBI TOK.

Hamnpsbxkenne. 3akon Owma s

ydyacTKa IenHu. OJIEKTPUYECKOe

COIIPOTHBIICHUE. VY nensHoe

COIPOTHBIICHUE BEILIECTBA.

2. | llocnemoBaTenbHOE, MapajuienbHOE, | 2 JlabopaTtopHnast pabota Ne 1 ®poHTaTBHBIN OIPOC,
3,4 | cMmemranHoe cCOeIUHEHHNE N3yuenue TEPMHHOJIOTUYECKU I
IIPOBOJHHKOB. IIOCJIEIOBATEIBLHOTO JUKTaHT

PabGora  anexkTpuyeckoro - TOKa. COEIMHEHUS MPOBOIHUKOB.
3akoH Jlxoyns—Jlenna. MoutHoCTh JlaGoparopHas pabota Ne 2
ANEKTPUYECKOTO TOKA. N3yuenue napajuieIbHOTO
COEIMHEHUS IPOBOIHUKOB.
3. DNeKTpOBIKYIIAs cuia U | 2 JIaGoparophas pabota Ne 3 @poHTANIBHBIN 0IIPOC
5,6 | BHyTpeHHee COMPOTHUBIICHUE Nsmepenue SJ1C "
UCTOYHUKA ToKa. 3akoH Oma ais BHYTPEHHEIO CONPOTHUBIICHUS
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MTOJTHOM (3aMKHYTOH)
anekTpudyeckon 1nenu. Koportkoe
3aMBbIKaHHUE.

HCTOYHHKA TOKA.

OneKTpoHHas IPOBOIUMOCTD
TBEPJBIX METAJIOB. 3aBUCHUMOCTH
CONPOTHBIIEHUS] ~ METAJUIOB  OT
TeMIepaTyphbl.
CBepXIpOBOIUMOCTb.
DONeKTpUYecKuil TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX ITyYKOB.
ITonynpoBonnuku. CoOcTBeHHas U
pUMecHast IPOBOJUMOCTb
NOJTyIIpoBOIHUKOB. CBoiicTBa p—N-
nepexona.  IlomynpoBOIHHUKOBBIE
IPUOOPHI.

@pOHTAIBHBIN OIIPOC

9,10

DNeKTpUUECKUi TOK B pacTBopax U
pacrmiaBax ANEKTPOJIUTOB.
DNEKTPOTUTHYECKAS JTUCCOIIHAAITHS.
DneKTpoan3. DIEKTPUIECKUA TOK B
rasax. CaMOCTOSTEIBHEIN u
HECaMOCTOSITEIbHBIN pas3psi.
Momnuwns. I1na3ma.

Texnuueckue  ycmpoticmea u

npakmuiecxkoe npumernenue.
awnepmemp, 60JIbmmemp,
peocmam, UCMoO4YHUKU mokKa,

INIeKmponazpesamenvhvle
npubopsl, INEKMpooceemumeibHble
npubopbwi, mepmomemp
CONpOMUBNIEHUS, BAKYYMHBIL OUOO,
MepMUcmopsl U Pomopesucmopbl,
NnOYNPOBOOHUKOBDIU 0uo0o,

@pOHTAIBHBIN ONPOC

71




2Alb6AHUKA.

3auer Ne 1 IIOCTOSHHBIN TOK

MAT'HETHU3M

[op}

11.12

IlocTostHHBIC MAarHHUTHI.
BzanmoneiicTBue ITOCTOSTHHBIX
Mar"HuToOB. MarautHoe oJe.
BekTtop MarHMUTHOM  MHIYKLHH.
[TpuHIHN CYNEPHO3ULINU
MarHUTHBIX MOJIEH. JIuaun
MarHuTHOM MHIYKUHMH. MarauTtHoe
Mojie TMPOBOJHMKA C  TOKOM.
Kaptuna JINHUI MarHUTHOM
WHIYKUAU ~ TOJs  MOCTOSHHBIX
MarHuTOB, JJIMHHOTO  MPSMOTO
MPOBOJIHUKA H 3aMKHYTOT'O
KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKU
C TOKOM.

@pOHTaIBHBIN OIIPOC,
TEPMHHOJIOTMYECKHUI
JUKTAHT

13,14

OmneiT Opcrena. BzaumopeiicTBue
MPOBOJHUKOB ¢ TOkoM. Cuia
Awmrniepa, eé MOJyJIb 51
HarpaBJICHUE.

JlaGopaTtopHnast pabota Ne 4
Uccnenosanue JeiCcTBUS
IIOCTOSAHHOTI'O MarHurTa Ha
pPaMKy ¢ TOKOM.

@pOHTAIBHBIN ONPOC

15,16

Cuna Jlopenma, e€ wmoaynb U
HaIlpaBJICHUE. JBrxenue
3apsKEHHOU YaCTHUIIBI B
OJHOPOJHOM  MAarHUTHOM  IIOJIE.
Pa6ota cuibl Jlopenna.

AJIMUHHCTpaTUBHAS
pabota 3a 1-e
MOJTYTOJTHe

@pOHTaIBHBIN OITPOC,
TECTUPOBaHUE

3auét Ne 2 MAT'HETU3M

Pa

3aea Ne 2 Mexannueckue KoJ1e0aHnus U BOJTHBI

Mexannueckue KoJ1e0anus

w

KoneobarensHas cucrTeMa.
CB00OOIHEIE MEXaHUUYECKUE

@pOHTANBHBIN ONPOC
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KoJeOaHusl. ["apmonnueckue
konebanusi.  Ilepuon,  wactora,
ammuTyga u o (daza  KosieOaHUM.
[IpyxuHHBII MAasITHUK.
MaremaTuueckui MasiITHUK.
YpaBHeHue FapMOHHYECKUX
KoJIeOaHUH.

10.

BI)IHY)KIIGHHBIC MEXaHHUYECCKHUEC
KoJie0aHus. Pe3onanc.
[Ipespamenue SHEPIUH pu
rapMOHUYECKUX KOJIeOaHMsIX.

@pOHTAIBHBIN OIPOC

MexaHH4YeCKHE BOJHBI

10.

MexaHuyeckue BOJIHBI, YCIIOBUS
pacrnpocTpaHeHHUS. [Tepuon.
CKOpOCTh  pacrnpoCTpaHE€HHUs U
JJINHA BOJIHBI.

OpoHTANBHBINA ONPOC

11.
5,6

[lonepeunsle ¥ TPOAOJBbHBIE
BOJIHBI. WnTepdepenus )51
IUQpakIus MEXaHUYECKHX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa.

Jmarnoctuueckas
paborta

Pa3nes Ne 3 DyieKTpOMarHuTHbIC BOJTHBI

3HCKTpOMaFHHTHLIe SAAIBJICHUSA

12.
1,2

SIBnenue 3JIEKTPOMATHUTHOMU
AHIYKIINH. TToTox BEKTOpA
MarHUTHOM WHJTYKLIHH.
DIIEKTPOABUKYIIIAS cuna
WHIYKIUH. 3akoH
3JIEKTPOMATrHUTHOMN WHIYKITAN
Qdapanes. Buxpesoe
AJIEKTPUYECKOE TOJIE.

OpOHTAIBHBIN OIIPOC

13.

3J'ICKTpOI[BI/I)Ky1_LI as Crjia UHAYKIIUU

JlaGopatopHnas paborta Ne 5

DpOHTAIBHBIN OIIPOC
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3,4

B MIPOBOJTHHUKE, JIBIDKYIIIEMCS
MOCTYMATeIbHO B OJAHOPOJHOM
MarHuTHOM nose. [lpaBuio Jlenna.

NHAYyKTUBHOCTS. SIBnenune
CaMOMHAYKIUH.

DNEKTPOABUKYILAS cuja
CaMOMHAYKIUH. DHeprus

MAaroMuTHOro 1moJisi KaTrTymKu C
TOKOM. QHCKTpOMaFHI/ITHoe I10JIC.

Uccnenosanue SIBJICHUS
3JIEKTPOMArHUTHON UHIYKLIMH.

14. | Texnuueckue  ycmpoucmea — u| 1 @poHTaNBHBIN 0IpOC,
5 | npakxmuueckoe npumeHenue: TEPMUHOJIOTHUCCKU I
NnOCMOsIHHbIE MacHumel, JVKTaHT

NEKMPOMACHUMbL,
eKmpoosueamens,  YCKOpumenu
IeMEHMAPHBIX yacmuy,
UHOYKYUOHHAS NeYb.
DJIeKTPOMArHUTHbIE KoJe0aHust | 5
U BOJIHBI
14. | KonebarenbHbIN KOHTYp. | 2 @pOoHTaNBHBIN ONPOC
6 CB00OOIHEIE AJIEKTPOMArHUTHBIC
KoJie0aHus B U/1ealbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHanoruss MexJay MeXaHUYeCKHMMHU
" AJIEKTPOMArHUTHBIMH

konebanusamu. @opmyna Tomcona.
3aKOH COXPAaHEHHWS DJSHEPIUM B

UJ€AIbHOM K0JIeOaTEIbHOM
KOHTYDE. [IpencraBnenue 0
3aTyXarlux KOJICOAHUSX.

BeIHYX/1I€HHBIE 2JIEKTPOMAarHUTHBIE
konebanusa. IlepeMeHHBIH  TOK.
CuHycouJaIbHbIN IIEPEMEHHBII
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TOK. MONIIHOCTh  TEPEMEHHOTO
TOKA. AmmutyaHoe u
NEHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKA
Y HaIPSKEHUSI.

15.
7,8

Tpancpopmarop. IIpousBonctso,
nepeaada " notpedieHue
ANEKTPUUYECKOM JHEPTUH.
Okonocuueckue pucku npu
npou3eoocmee  INeKMpPOIHEPSUlL.
Kynomypa UCNONIL308AHUS
9/IeKMPOIHEP2UL 8 HNOBCEOHEBHOU
acusnu. Texunuueckue ycmpoucmea
U  npakmuieckoe  NpuMeHeHue:
9eKMPU4eCcKull 360HOK, 2eHepamop
nepemeHH020 moxa, JIUHUU
91eKmponepeoau.

®poHTaTIBHBINA OITPOC

16.
9,10

ONEeKTPOMarHuTHHIE BOJIHBI.
Ycnosus W3JIy4eHUS
INEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanus BeKTopos E,
B, v B 3JIEKTpOMarHuTHON BOJIHE.
CaoiicTBa 3EKTPOMAarHUTHBIX
BOJIH: OTPaXE€HUE, TIPEIOMIICHHE,
MOJsIpU3anus, nudpakiys,
UHTEepEpEHIIHS. Ckopoctb
ANeKTpoMarHuTHeIX BosH. [llkama
AJEKTPOMAarHUTHBIX BOJIH.
IIpumenenue 21eKMPOMASHUMHBIX
GONH 8  MmexHuke U  Obimy.
[IpuHDATIBL panuoCBsI3U u
TEJIEBUACHHUS.

Pannonokanusi.

AJMHMHHCTpaTUBHAS
pabota 3a kypc 11
KJjlacca

@pOoHTaIBHBIN OIIPOC,
TECTUPOBAHUE
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Onekmpomaznumnoe  3acps3HeHue
oxkpydrcaroueli cpeovl. Texnuyeckue
ycmpoticmea U NpaKmuyeckoe
npumeHenue: paoap,
PAOUONPUEMHUK, meneausop,
anmenna, meneghor, CBY-neuysw.

3auét Ne 3 OJIEKTPOMAT'HUTHBLIE ABJIEHW L.

NTOI'O

32

3

5

PesepB Bpemenun

2
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9. OIMCAHHUE YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TPOLECCA.

2) JlaGopaTopHoe o0opyaoBaHue

Ne
/1

Tembl 1a00paTOPHBIX
pabor

Heo6xoanmMblii MUHUMYM
(B pacueTe 1 KOMIUIEKT Ha 2 4ell.)

1

N3yuenue
IIOCJIEZI0BATEIBLHOTO
COCIMHEHNE IIPOBOJHUKOB.

Ncrounuk Toka — 1 mr

pe3ucTop - 21T

ammepmerp — 1 mr

BOJIBTMETp — | 1T

peoctar — 1 mrt

COEIMHUTENbHbBIE IPOBOA — 7 IT.
KJIt04 — | mr.

N3yuyenune napajuienbHOro
COEIMHEHUE POBOIHUKOB

Hcrounuk Toka — 1 mr

pe3ucTop - 21T

amrepmerp — 1 mr

BOJITMETp — | 1T

peoctar — 1 mt

COEIMHUTENbHbIE IPOBOJA — 7 IIT.
KJIto4 — | .

N3mepenue DJ1C u
BHYTPEHHETO
COIIPOTUBJICHUA UCTOYHHKA
TOKA.

HcTtounuk Toka — 1 mr

pesuctop - 1 mr

amrepmetp — 1 mr

BOJITMETp — | 1T

peoctat — | it

COCIMHUTENIbHBIC TPOBOAA — 7 IIIT.
KJIto4 — | .

HaOnronenue
B3aI/IM0]1€I\/JICTBI/I$I Maroura u
KaTYIIKH C TOKOM.

IratuB — 1 mT

HCTOYHUK TOKa — | mT
KaTyIIKa-MOTOK — | T
IIOJIOCOBOM MarHuT — 2 IIT

peoctat — 1 it
COCIMHUTENIbHBIC TPOBOAA — 3 IIIT.
KJIF0Y — | 1IT.

5 ratus — 1 wr
Ha6J'IIOI[eHI/IC SABJICHUA KaTyIIKa-MOTOK — 1

SJICKTPOMArHUTHOU IOJIOCOBOU MAarHuT — 2 IIT
WHIYKIHN

2) [lepeueHb y4eOHO-METOAMYECKOTO 00eCTIeYeHHST - 0151 YUAUUXCS
1. Msxkumes [.5. ®muka: Yue6. Jnsa 10,11 k. obmeodpazoBar. Yupexnaenuit/ .51 Mskumes, b.b.
Byxosues, H.H. Cotckuii. — 3 —e uzg — M.: [Ipocsemenue, 2017.- 416c. : nn. — (Kmaccuueckuit kypc). —
ISBN 978-5-09-046320-1
2. PommkeBuy A.IL.. COopuuk BompocoB u 3aaad mo ¢usmke: s 10-11 ki, obmeobp. yupexa.- M.:
[Mpocsemenwue, 2010.-220c.
- 0115 yyumens
1. unor B.®. Texnuka 6e3onacHocTH B kKabunete pusuku.- M.: «llkonsHas pecca». 2002.- 80c.- (b-
Ka XKypHala «(pu3ukKa B IIKOJIC))
2. HacronpHas kaura yuutens ¢usuku: CrpaBouno — meroaudeckoe nocooue \Coct. B.A. KoposuH.-
M.: OO0 «M3a-Bo Actpenby»: «3n-Bo ACT»,2005.- 412c.-(HacTonbHast KHUTA).
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3. XaunanoB H.K.Tectsl mo ¢usuke: Yposenus B. Cranmapt 2000 \ H.K.Xanuauos, B.A. Opos, I'.T.
Huxudopos.- M.: Bepoym- M,2001.-144c.

4. EnuHbIi TOCYIapCTBEHHBIN dK3amMeH. du3nka. Y4eOHO-TPECHUPOBOYHBIC MAaTEpUaIbl ISl MMOATOTOBKH
ydamuxcs \ Pocoonanzop,MCOIL.-M.: Uuremnekr — Lientp,2016-224c.

5. CoopHUK HOpMATHBHBIX NOKyMeHTOB. dusuka./ Coct. D./[. duenpos, A.I'. Apkaases.- M.:: [Ipoda,
2004. — 111/1/ c. ISBN 5-7107 -8657 -8.

Cnucok Jureparypbl

CoOophuk 3amay mo ¢usuke: s 10-11 k. obmobpaszosar. yupexxennuii / Cocr. I.H. Ctenmanosa. — 9-¢
u3a. M.: IIpocsemenune, 2003. — 288 c.

O®wusuka. 3agaunuk. 10-11 xn.: [Tocobue mist obmeodOpazopar. yuapexaenuit / PeivkeBua A.Il. — 7-¢ u3n.,
crepeorurt. — M.: Jlpoda, 2010. — 192 c.

Ouzuka: Yueb. ansa 10 k. obmeoOpaszosar. yupexaenuii / [.5. Mskumes, b.b. byxosues, H.H.
Corckuit. — 3-¢ u3a. — M.: [IpocBemenue, 2017. — 416 c.

Ousuka: Yueb. mig 11 k. obmieobpazosar. yupexxaenuit / .5, Msakumes, b.b. byxosues. — 11-e u3a. —
M.: IIpocBemienue, 2012. — 336 c.

[Iporpammer o6meoOpa3oBaTenbHbIX yupexaenuit. duzuka. 10-11 xmaccsl. — M.: [Ipocsemenne, 2017, —
91c.

JonoJHUTEIbHAA JINTEPATypa

Msikumies I'.5., CunsikoB A.3. @usuka: Konebanus v Bonsbl. 11 ki1.: Yue6. s yriayOGneHHOro n3ydeHus
¢usuku. — 3-¢ m3a. — M.: Ipoda, 2002 — 288 c.

Msikumes ['.51., CunsakoB A.3. ®usuka: MonekynspHas ¢usuka. Tepmoaunamuka. 10 ki.: Yueb. ans
yIIIyONeHHOTO u3y4deHus pusuku. — 3-¢ u3a. — M.: Ipoda, 2002. — 352 c.

Mskuuies ['.5., CunsikoB A.3. @usuka: Onrtuka. KBantopas ¢usuka. 11 xi.: Yueb. mis yriyOiaeHHOTro
usydenus pusuku. — M.: [Ipocda, 2002. — 464 c.

Mskumes ['.5., CunskoB A.3., Cino6onkoB b.A. ®usuka: Dnexkrponunamuka. 10-11 ki1.: Yuebd. mis
yIIIyONeHHOTO u3ydeHus pusuku. — 3-¢ u3a. — M.: Ipoda, 2002. — 480 c.

3)MarepuajibHO-TeXHHYECKOe o0ecneyeHne Y4eOHOro npeamera

[konpHBIA KaOMHET (QU3UKA OCHAMIEH KOMIUIEKTOM JE€MOHCTPAIlMOHHOTO U  JabopaTopHOTO
000pyI0BaHUS B COOTBETCTBUH C MEPEUYHEM yueOHOTO 000pY0BaHUS 110 (PU3HUKE JJIsI OCHOBHOM IIKOJIBI.

Hcnons3oBanue mabopaTopHOro o00OpydoBaHHs B (opMe TeMaTHYeCKHMX KOMIUIEKTOB I103BOJISET
BBITIOJIHEHHE  (DPOHTAIBHOTO OKCIEPUMEHTA, CIOCOOCTBYEeT (HOPMHUPOBAHUIO TaKOTO  BaKHOTO
o0miey4yeOHOTO yMEHHS, Kak Moa0Op o0O0OpymoBaHHs B COOTBETCTBHHM C LEJIbIO TMPOBEICHUS
CaMOCTOSITENILHOTO HCCIIE0BaHNUS.

KaOGuner cHaOXEH SIEKTPUUECTBOM M BOAOW C COONIOJICHHEM MpaBWJI TEXHUKH Oe3omacHocTu. B
KaOMHETEe MMEETCS MPOTUBOMOXKAPHBIM WHBEHTAPh, MEAUIIMHCKAS anTe4Ka, WHCTPYKIUS IO TMpaBUiaM
Oe3omacHocTH TpyAa s y. Ha crene kabunHera pasmemieHbl Tabmuubl CH, mpucTtaBok, MIKama
3JIEKTPOMArHUTHHIX BOJH. KaOuHeT 000pynOBaH CHUCTEMOM 3aTEMHEHHUS M OCHAIIEH KOMIIBIOTEPOM C
MyIbTUMEANANIPOCKTOPpOM. B kaOuHere wumeercs ydeOHO-METOAMYECKAas, CIpPaBOYHAs, HAy4YHO-
MoNyJsipHasl JUTEpaTypa, KapToTeka C 3aJaHUsSMM I WHIUBUIYAIBHOTO OOy4YeHHUs, OpraHU3aluu
CaMOCTOSITENIHBIX U KOHTPOJBHBIX padOT, KOMIUIEKT TaOJHII MO BCEM paszfeliaM MIKOJILHOTO Kypca
(U3UKH, TOPTPETHI BHIJIAIOIINUXCS YIEHBIX.

AJIPECA MHTEPHET-PECYPCOB

Jns  uHQOPMAIIMOHHO-KOMITBIOTEPHOW — MOJACPKKH ~ y4eOHOro  Mmpoiecca  MPeArnoiaraeTcs
UCIIOJIb30BAaHUE CIIEAYIOMUX IU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB, PEATU3YEMBIX C IOMOIIBIO CETH
Hurepner:

HHTepHeT-noiep:kka Kypca pU3uKu

No Haspanwue caiita DIIeKTPOHHBIN aipec

1. bubmmoreka [JOK https://m.edsoo.ru/7f413034
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2. Komnexuust IIOP http://school-collection.edu.ru

3. Komnexrus «EcrectBennonayunsie | http://experiment.edu.ru —
HKCHEPUMEHTHI»: (PU3UKa

4. Mup busuku: ¢busnueckuii | http://demo.home.nov.ru
IKCIIEPUMEHT

5. CepBep kadenpsl oOmeit  ¢usuku | http://genphys.phys.msu.ru
busdaka MI'V: busnueckuit
HPAKTUKYM H JIEMOHCTPALIUH

6. dusrka B aHUMAIHSX. http://physics.nad.ru

7. HHTEpHET YPOKH. http://www.interneturok.ru/distancionno

8. @u3nKa B OTKPHITOM KOJUIEIKE http://www.physics.ru

9. I'azera «®usuka» M3narensckoro nmoma | http://fiz.1september.ru
«IlepBoe ceHTSIOPs»

10. | Komnekmus «EcrecrBenHo-Hay4HbIe | http://experiment.edu.ru
IKCIIEPUMEHTBD): (PH3HKa

11. | BuptyanbHblii MeTomuueckuii kabuuer | http://www.gomulina.orc.ru
yuuTessi QU3NKH U aCTPOHOMUH

12. | 3agaum no GuU3MKe C peHICHUSIMA http://fizzzika.narod.ru

13. | BanumarenbHas ¢usnka B Bompocax u | http://elkin52.narod.ru
OTBETaX: CalT 3aCIyKEHHOI'O YYMTEJd
P® B. Enpkuna

14. | Kabuner bu3MKH Cankrt- | http://www.edu.delfa.net
[TerepOyprckoit aKaJeMHUH
MOCTIUIUIOMHOTO e[arOTUYECKOTO
o0Opa3zoBaHMs

15. | Kadeapa wu maGoparopust ¢usuku | http://fizkaf.narod.ru
MHOO

16. | KBant: Hay4yHO-mOMyNsipHBIN (Qusuko- | http://kvant.mccme.ru
MAaTeMaTUYECKUI KypHaJ

17. | Uadopmanmonnsie  Texnonoruu B | http://ifilip.narod.ru
npenojaBaHuu ¢usuku: cair M. .
DuUIUnmnoBoun

18. | Kmaccuass ¢wusuka: caiit yuwurens | http://class-fizika.narod.ru
¢msukn E. A. banauHoi

19. | Kparkuii cipaBoYHUK 110 QU3MKE http://www. physics.vir.ru

20. | Mup (07370978 ¢dusuueckuii | http://demo.home.nov.ru
9KCIIEPUMEHT

21. | O6yuyaromume TpéxypoBHeBbIe TecThl | http://www. physics-regelman.com
no gusuke: caidit B. M. Perenpmana

22. | OwnnaitH-nipeoOpa3oBarens  eauHull | http://www.decoder.ru
V3MEPEeHUs

23. | PermonanbHbIii 1meHTp OTKpbITOrO | http://www. phys.spb.ru
(du3nuecKoro oOpa3oBaHus
¢uzngeckoro ¢pakynprera CIIOIY

24. | CepBep kadempsl obmieii ¢usuku | http://genphys. phys.msu.ru
buzpaka MI'Y: Qusnpaktukym u
JEMOHCTpAIU

25. | dusuka B aHUMALUIX http://physics.nad.ru

26. | ®usuka B HMHTepHere: kypHan | http://fim.samara.ws
«JlanxecT»

27. | ®dusnka BOKPYT HaC http://physics03.narod.ru
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28.

@usuka mua yuurenen: caut B. H.
Eroposon

http://fisika.home.nov.ru

29. | ®usuka.py: caiT mma ydammxcsa u | http://www.fizika.ru
npenojaaBareneii pusnku
30. | DnexTpoAMHAMUKA: yUCHHE c | http://physics.5ballov.ru
yBJIICUCHHEM
31. | DnmemeHTHI: TOMYJSApHBIA cadT o | http://www.elementy.ru
(yH/1aMEHTaJIbHOU HayKe
32. | Opyaut: Oworpaduu yuéHeix u | http://erudit.nm.ru
nu3o0peTaTene
33. | OdurmanbHbIH tekcrt, | http://mon.gov.ru/work/obr/dok/obs/3838/

npeacrabieHHbii PAO

TeMbl IPOEKTOB M TBOPYECKHUX PAdOT:
Benuuaiimme oTKpbITHS (PU3HKH.

Buppl anekTpuyecKux pazpsaoB. DIEKTPUUYECKHIE pa3psIsl Ha CIy)K0e JeoBeKa.
OTKpbITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH.
[IepeMeHHBII MIEKTPUYECKUI TOK U €70 IPUMEHEHHE.

[TonynpoBOAHUKOBBIE NaTYMKU TEMIIEPATYPBHI.
[Ipupona peppomarneruszma.

[IIkaa 3J1eKTPOMAarHUTHBIX BOJIH.
DKojoru4eckue npo0aeMbl 1 BO3SMOKHBIE ITYTHU UX PELICHHUS.
DNEKTPUYECTBO B JKUBBIX OpraHU3Max.

3akonbl Kupxroda jist 2eKTpudecKoi meru.
Hcnonb30BaHue 2JIEKTPO3HEPTUH B TPAHCIIOPTE.
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14.  TIOACHUTEJIbHAA 3ATIMCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpEIHEro oOIiero odpazoBaHHs pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TPeOOBaHWI K pe3ynbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTEbHON MPOTPaMMBEI,
npezacrasieHHbix B PI'OC COO, a takxe ¢ yuéroMm (enepanbHOil pabodeit mporpaMMbl BOCIUTAHUS U
KOHIENIMK TMpenojaBaHus ydeOHoro mpenmera «Pusnka» B 00pa30BaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, peanu3yolUX OCHOBHBIE 0Opa3oBaTesbHble mporpamMmbl. ConaepixaHue
nporpaMMbel 10 ¢uU3MKe HampapieHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA
obOygaromuxcst 10—11 xmaccoB mpu oOydeHun ux ¢uznke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesTeaIpHOCTHOro mnoaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanmsm DPI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM OOY4YeHHUs, a TakKe
YUUTBHIBAET HEOOXOIMMOCTh peau3alliid MEXKIPEAMETHBIX CBsA3eM (DPU3MKU C eCTECTBEHHO-HAayUYHBIMHU
y4eOHBIMH TIpeMeTaMu. B Hell onmpeensoTcss OCHOBHBIE e M3y4YeHUs (U3UKHU Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJlbTaTbl OCBOEHUS Kypca (U3MKHU: JIMYHOCTHBIE,
MeTaIpeIMeTHbIC, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (u3mKe BKIIOYAECT:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YPOBHE, B TOM YHWCIIE IPEIMETHHIC
pe3yNbTaThI MO rojiaM 00yUeHUs;

coJiepkanue yuyebHoro npeamera «Ou3nka» 1Mo rogam o0ydeHusl.

15. ObIIAS XAPAKTEPUCTUKA YUEBHOI'O [IPEAMETA ®U3UKA
(BA3OBLIN KYPC)

dusmka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAaX MPUPOAbI, BHICTYNAs B KayecTBE y4yeOHOro NpeaMera B
IKOJIE, BHOCUT CYILLECTBEHHBIM BKJIAJ B CHCTEMYy 3HAaHMNW 00 okpyxkaromemM mupe. IIkoabHBIA Kypc
¢u3uku — cucTeMooOpa3ylolUil A eCTeCTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, IOCKOJIbKY
du3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB W SIBICHUH, H3Y4aeMbIX XHUMHEH, OUOJOTHEH,
¢du3nueckoil reorpadueil u actrponomueit. Mcnonp3oBaHue U akTUBHOE NIPUMEHEHUE (PU3MUECKUX 3HAHUH
OnpezesieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMH B cdepe IHEPreTUKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, ITOJIyYE€HHUs HOBBIX MAaTEpUajOB C 3aJlaHHBIMM CBOMCTBAMM U Jpyrux. M3ydenue
($U3KMKY BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aronuxcs,
B (popMupoBaHME YMEHHH NPUMEHATh HAy4yHBIH METOJ TO3HAHUS NIPU BBIMOJIHEHUH UMM Y4E€OHBIX
UCCIIEJOBAHUM.
B ocHOBy kypca (u3MKHM 1151 YPOBHS CpedHEro oOuiero odpa3oBaHUs MOJOXKEH psl HJeH, KOoTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.
Hnesi nenocrHocTu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU 3aBEPLIEHHBIM, OH COJEPIKUT
MaTepuan M3 BCEX pa3fesioB (DU3MKHM, BKIIOYAET KaK BOMPOCHI KJIACCMYECKOM, TaK U COBPEMEHHOM
(hu3MKH.
Hnes renepanuzanmu. B cooTBeTcTBUM ¢ HEll MaTepuan Kypca GU3NKKU 00bEeIUHEH BOKPYT PU3NYECKUX
Teopuil. Benymum B kypce siBisiercst GOpMUpOBaHHE NMPEACTaBIEHUIN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BEILIECTBE U I0JIE.
Hness rymanurapusanuu. E€ peanuzanus npeanonaraeT UCHOJb30BAHWE T'YMAHUTApHOTO NMOTEHLHANa
¢buznyecKkoil HayKd, OCMBICIIEHHWE CBSA3M pa3BUTHS (QU3MKH C pa3BUTHEM OOIIECTBA, a TaKXke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.
Hnes npuxnagnoii HanpasjeHHocTH. Kypc ¢usuku mpenmnonaraer 3HaKOMCTBO C HIMPOKUM KPYTroM
TEXHUUYECKHUX U TEXHOJIOTMUECKHUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI 1 3aKOHOB.
Hnest 3kosoru3anum peanusyercss MOCPEACTBOM BBEJIEHHs JJIEMEHTOB COIEP/KAaHUS, IMOCBAIIEHHBIX
9KOJIOTUYECKUM MPpOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
Takke 00CYKAeHHsI MPoOIeM parlMOHaILHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30IMacHOCTH.
CrepKHEBBIMH DJIEMEHTAaMH Kypca (HU3UKH Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopun (hopMHupoBaHHE NPEACTABICHUNH O CTPYKTYpE MOCTPOEHUS (PU3UUECKOW TEOpHuH,
poiu GpyHAAMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, IPaHUIAX
NPUMEHUMOCTH TEOPUH, /171l OTIHCAHUsl €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).
CuCTeMHO-IEATETbHOCTHBIN MOAX0 B Kypce (DPU3MKH peau3yercsl MPEexXe BCEro 3a CUET OpraHU3aliu
JKCIIEPUMEHTAJILHON JleATeNbHOCTH oOyuaronuxcsa. [lns 0a3oBoro ypoBHS Kypca (HU3UKH — 3TO
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UCIIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX pPaldoT,
KOTOpbIE B Mporpamme mo ¢Gpu3uke oObeAWHEHBI B OOIIMN CIUCOK YYCHMUYECKHX MPAKTHUECKUX padoT.
Beinenenne B yka3aHHOM IlepedHe JIaOOpaTOpPHBIX padoT, NMPOBOAMMBIX Ui KOHTPOJSI U OLEHKH,
OCYILECTBIISICTCS YYaCTHUKaMU 00pa30BaTEIBHOIO MPOLIecca UCXOAA U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHaileHus: kabuneta ¢(usuku. IIpu 3TOM oOOecreunBaeTcsi OBIaJeHHE OOYUYAIOIIMMUCSH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI, UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH U TOCTAaHOBKY
OIIBITOB IO IPOBEPKE NPEATOKEHHBIX THIIOTE3.
bonpmioe BHUMaHKUE yneseTcs PEIICHUIO paCYE€THBIX U Ka4EeCTBEHHBIX 3a1ad. [Ipu aToM 1i1s pacy€THbIX
3ajjad IPUOPUTETOM SIBIIAIOTCSA 3aJaud C SIBHO 3aJaHHOM (U3MYECKOM MOJEblo, MO3BOJIAIOLINE
IPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KakK M3 OJHOTO pasjiena Kypca, TaK M UHTErpupys
3HAHUS U3 Pa3HbIX pa3/enoB. [ KaueCTBEHHBIX 3ajau IPUOPUTETOM SIBIIIOTCS 3a7jaHUs HAa OObSICHEHUE
npoTeKaHus (U3NYECKUX SBICHUA W TIPOLIECCOB B OKpYXKAalOMIEeH >KHU3HM, Tpedyromue BbIOOpa
(Gu3nueckoil Moenu i CUTyalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpedoanusimMu @I'OC COO k MaTepualbHO-TEXHUYECKOMY O0ECIIeUeHHIO Y4eOHOTro
nporecca 0a30BbI ypoBeHb Kypca (U3MKM Ha YpOBHE CpeQHEero oOIiero oOpa3oBaHMs JOJIKEH
U3y4aTbCs B YCIIOBUSAX IMPEIMETHOro KaOuHeTa (PUM3MKU WM B YCIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IOPEIMETOB €CTeCTBEHHO-HAayyHOro uukia. B kaOuHere (u3MKM JOMDKHO OBbITH HEO0OXOAMMOE
nabopaTopHOe 00OpYAOBaHWE sl BBIOJHEHHS YKa3aHHBIX B MpOrpaMMe MO (PHU3HKE YYEHHYECKHX
HNPaKTUYECKUX paboT U AEMOHCTPAMOHHOE 000pY0BaHUE.
JemoHCcTpannoHHoe o0opynoBaHnue (GOPMHPYETCS B COOTBETCTBMU C TIPUHIIMIIOM MHHHUMAaJIbHON
JIOCTAaTOYHOCTU U 00€CHeunBaeT IOCTAHOBKY HEPEYMCICHHBIX B IporpamMme Mo (U3MKe KIHOUEBBIX
JEMOHCTpalMi  JUIsl MCCIENIOBAaHUS HM3Y4YaeMbIX SBJIEHUH U  IMPOLECCOB, OHMIMPUYECKUX U
(byHAaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.
JlaGopatopHoe 00OpyAOBaHHE ISl YYCHHYECKHX MPAKTUYECKHX paboT (opMupyercs B BHIE
TEMAaTUYECKUX KOMILJIEKTOB M 00ecreunBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JIBYX O0YyYaroIuXcs.
TemaTndeckne KOMILIEKTHI J1a00paTOpHOTO 000PYAOBAHMS TOJKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B
BUIe IU(PPOBBIX JTa0OPATOPHIA.
16. LIEJIM U3YYEHU A ®U3UKNU
OCHOBHBIMU LIEJIIMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCS:
e (opMupoBaHME MHTEpeca M CTpeMJICHHs OOy4aroIluxcs K HAyYHOMY H3YYEHHUIO IPHPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BHUTHUE MPEICTABICHUN O HAyYHOM METOJE MO3HaHUS U (HOPMHUPOBAHUE UCCIEI0BATEIHCKOIO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;
e (opMupOBaHHE HAyYHOIO MUPOBO33PEHUS KaK pe3yibTaTa U3yueHHUs] OCHOB CTPOEHUSI MaTepuH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (DPU3HKHU;
e (opMupoBaHHE YMEHHUI OOBACHATH SBJICHUS C MCIIOJIb30BAaHUEM (PU3MUECKUX 3HAHUN U HAyYHBIX
JI0Ka3aTeNbCTB;
e (QopmupoBaHuE MpPEICTaBICHUM O poiu (PU3MKU UIsl Pa3BUTUSL JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.

Joctuxenue 3Tux 1esneil o0ecrnedrnBaeTcs pelieHueM CIeIyOINX 3a1a4d B MPoLIecce U3ydeHus Kypca

(¢u3uKN Ha yPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMs:

e TpHOOpETeHHE CUCTEMBI 3HAHUN 00 OOmMUX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYISIpHYIO (HU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HUKY H
AIIEMEHTHI aCTPOPU3UKU;

e (QopmupoBaHHME YMEHUU MPUMEHSTh TEOPETUYECKUE 3HAaHUSA JUIsI OOBSICHEHUS (PUIUUECKUX
SIBIICHUI B TIPUPOJIC U JUTSI IPHHATHUS MPAKTHYECKUX PEIICHUN B TIOBCEIHEBHOM KU3HM,

® OCBOEHHE CIOCOOOB PELIeHUs PAa3IUUHBIX 3a]a4 C SBHO 3aJaHHOH (pru3nyeckoi Mojesblo, 3aj1ad,
MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, aJeKBaTHOH YCIOBUSAM
3a]a4H;

e [OHMMaHHE (U3MUECKUX OCHOB U TPUHIMIIOB JCWCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEAY;
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e OBJAJICHHE METOJAaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHMS U NPOBEACHUS  (PU3MUECKHUX
DKCIIEPUMEHTOB, AaHallu3a W WHTepHpeTanud WHPOPMAIUU, OIpPEACTICHHS JTOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

® CO3JaHUE YCIOBUH JJi1 pPa3BUTUS YMEHUH IPOEKTHO-HCCIEA0BATENbCKOM, TBOPYECKOU
JESITEIIbHOCTH;

e pasBHUTHE UHTEpeca K chepaM MmpodeccuoHAIbHOM 1eATeNbHOCTH, CBI3aHHOM ¢ (DU3UKOI.

17. PE3VJIBTATBI OCBOEHUA KYPCA ®U3MKU

OcBoenne yueOHoOro mpenmera «®Du3nMka» Ha ypOBHE cpeaHero obimiero oOpa3oBaHus (0a30BBIi
YPOBEHB) JIOJDKHO OOECIICYHTh TOCTHIKCHUE CICAYIONIMX JTHYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VIJIbTATHI
JInyHOCTHBIE pe3yJabTaThbl OCBOEHHS yueOHOTo npenmMeTra «Pu3nKa» JOJHKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTH O0YYaIOIIUXCsl PYKOBOACTBOBATHCA C(HOPMUPOBAHHOIN BHYTPEHHEN MO3UIMEH JTUYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHCHTAllMH, TIO3UTHBHBIX BHYTPCHHHUX YOEKICHHA, COOTBETCTBYIOIIMX
TPaJIULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINEeCTBa, paCHIMPEHUE >MKU3HEHHOTO OMNbITa M OIbITa
JeSITEIbHOCTH B MPOIECCE PeaTn3allMi OCHOBHBIX HANPaBICHUN BOCIUTATEIBHON JIEATEILHOCTH, B TOM
YHCIie B YaCTH:
15) epasrcoanckozo 6ocnumanusn:
c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYy4arolerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O
YJieHa POCCHICKOTO OOIIECTBa;
MPUHATHE TPAJIUIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JCATEIBHOCTh B HHTEPECAX IPAXKIAaHCKOTO OOIIECTBA, Y4aCTBOBATH
B CAaMOYIIPaBJICHUU B 00pa30BaTeNbHON OpraHu3aluu;
YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIUSAMHU U
Ha3HAYCHHEM,;
TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOM NIEATETHHOCTH;
16) nampuomuueckozo éocnumanus:
c(hOpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHICKUX YYEHBIX B
o0nacTu (PU3UKU U TEXHUKE;
17) oyxoeno-npascmeennozo éocnumanusn:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO ITOBEICHUS;
CIIOCOOHOCTh OIICHHBATh CHUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMs, OPHUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;
OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;
18) scmemuuecxozo éocnumanusn:
ACTETUYECKOE OTHOIIEHUE K MUDY,
BKJTIOYAst 3CTETUKY HAyYHOTO TBOPYECTBA, PHUCYIIETO (PU3MIECKOI HAYKE;
19) mpyooeozo éocnumanus:
WHTEpEC K pa3iuyHbIM chepaM mpodecCHOHANBHON AEATENbHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢u3MKO M TEXHMKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedt npodeccun u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHEI,
TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHWI0O M caMoo0Opa3oBaHHIO B oOmacTd (U3MKKM Ha
MPOTSKEHUU BCEU JKU3HH;
20) 9Kkon02uueckozo 6ocnumanus:
COPMHPOBAHHOCTh  JKOJOTHUYECKOW  KYJAbTYPBI,  OCO3HaHWE  TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
IJTAHUPOBAHUE M OCYILIECTBICHUE ACHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUA LeEJed
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
pacuIpeHre OmbiTa JAEATEIBHOCTH SKOJIOTUYECKON HANpaBICHHOCTH HAa OCHOBE HWMEIOIIUXCS
3HAHUU TI0 (pH3HKe;
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21) uennocmu HayuHo20 NOZHAHUA:
c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3UYECKOI HAYKH;
OCO3HAaHWE IICHHOCTH HAayYHOW JEeATEIBHOCTH, TOTOBHOCTh B TpOIecCe U3YYCHUS (DUBHKHU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh WHAMBUAYAIBHO U B TPYIIIIE.

B mpomecce nocThkKEeHHS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI MO (U3MKE NS YPOBHS
cpeanero oOmiero oOpa3oBaHUsl y OOYYarOIIUXCS COBEPIICHCTBYETCS 2MOUUOHAIbHbLIL UHMEN1eKm,
npernoiararmui copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE COCTOSTHUE,

BUJICTh HAMPABJICHHSI PA3BUTUS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMCHUE MPHUHUMATh OTBETCTBEHHOCTH 3a CBOE
MIOBEJICHHE,

CIIOCOOHOCTh  AJaNTUPOBATBCS K SMOIMOHAJIBHBIM HW3MEHEHHSM H TIPOSIBIISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIFOUYAIOIICH CTPEMIICHHE K JOCTHKECHHIO LIEJTH U YCIIEXY,

ONITUMHU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, HICXOJIS U3 CBOMX BO3MOYKHOCTEH;

AMITATUH, BKIIIOYAIOIICH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE JAPYTUX, YYUTHIBATh €r0
IIPH OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEIKUBAHUIO,

COITMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWUBATh OTHOIICHUS C JPYTMMH JIFOJBMH,
3a00THUTHCS, TPOSIBIIATH UHTEPEC M pa3periaTh KOHPIHKTHL.

METAIIPEIMETHBIE PE3VYJIbTATHI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3zoevie nocuueckue oeiicmeus:

CaMOCTOSITENTLHO (POPMYITUPOBATH U AKTyaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEACIISITh LENU NEATeIIbHOCTH,

3a/1aBaTh MapaMeTpPbl U KPUTEPUH UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3zpabaThIBaTh TUIAH pEIIECHUs TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCSI MAaTePUATbHBIX U
HEMaTepHalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIIEHUBATh
PHUCKH TIOCTIEACTBUIN JAESITENFHOCTH; KOOPIUHUPOBATH U BBITIOJIHATH PAa0OTY B YCIOBHSIX PEALHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3zoevie uccneoosamenvckue oelicmeus.

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHSAMHU U METOIaMU (PU3HUECKOM HAYKU;
BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEA0BATEIbCKON U MPOEKTHOM JACATEIHHOCTH B 00J1aCTU (PUBUKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB pelIeHHs 3a1a4u (U3nIECKOro

COJIEpXKaHUA,

MIPUMEHEHHUIO PAa3JIMYHbIX METOJ0B MO3HAHUS; BIIAJIETh BUJIAMHU JEATEIbHOCTH 0 MOJIYYEHUIO HOBOTO
3HAHUS, €T0 UHTEPIPETALNH, TPEOOPA30OBAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUAX, B TOM
qrcIie TIPU CO3aHUU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH PUYHUHHO-CJICJICTBEHHBIC CBS3U U aKTYaIM3UPOBATh 33/1a4y, BBIJBUTATh THIIOTE3Y €&
pelIeHUs, HaXOUTh apTyMEHTHI JIJIsl J0KA3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU PEIICHHUS;

aHAIM3UPOBATH MOJIYYCHHBIE B XO/I€ PEIICHUS 3a]]a4ll pe3yIbTaThl,

KPUTHYECKH OIEHHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENBHON IEATEILHOCTH, B TOM YUCIIE TIPH
U3YYEHUHU (U3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATEIbHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTeii; BEIABUTaTh HOBBIC UICH, TIPEIaraTh
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OpUTHHAJIbHBIE [TOAXO0/Ibl U PEIICHUS; CTaBUTh MPoOJIeMbl U 337a4H, T0NyCKAIOIINe albTepHATUBHBIC
peuieHusl.

Paboma c ungpopmaueii:

BJIQ/ICTh HABBIKAMU TOTyYeHUS] HHPOPMAITUU PU3NIECKOTO CONCPIKAHUS U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEILHO OCYILIECTBISAThH MOUCK, aHAINU3, CUCTEMATH3AUI0 U UHTEPIIPETALIUIO
uHGOpPMAIIUU PA3IMIHBIX BHIOB U OPM MPEACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIINH; UCIIOIBb30BATh CPe/ICTBA NHOPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aIllMOHHBIX
3aja4 ¢ coOMoieHreM TpeOOBaHHU I 3PrOHOMHKH, TEXHUKU 0€3011aCHOCTU, TUTUEHBI,
pecypcocOepereHusi, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM HHPOPMAITMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOrO COJIEPIKAHUS B Pa3IMUHBIX (hopMaTax ¢ yu€TOM Ha3HAYCHUS
uHGOPMAIIUHU U [IETICBOU ayIUTOPUH, BEIOUPAsi ONTUMAIBHYIO (hOpPMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYIIECTBISTH OOMICHHE HA YPOKaX (DM3MKHU M BO BHEYPOUHOU EATEIHLHOCTH; PACIIO3HABATH
MPEINOCHUIKY KOHQJIMKTHBIX CUTYallUl U CMSTYaTh KOH(IIUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOThI; BRIOUPATh TEMATHKY
Y METOJIbl COBMECTHBIX JIEHCTBUM ¢ YUETOM OOIIMX MHTEPECOB, U BO3MOKHOCTEN KaXKIOTO WICHa
KOJUICKTHBA;

MIPUHUMATH LIETTH COBMECTHOM JCSITEIIbHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH JEHCTBHUS 110 €€
JOCTHKEHUIO: COCTABIIATH IUIaH ACHCTBUMN, paCIIpelesITh POJIU C YYETOM MHEHHH Y4aCTHUKOB,
00CyXJaTh pe3y/bTaThl COBMECTHOU pabOThI;

OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJAOT0 yYaCTHHUKA KOMaH/bl B OOIIHI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpesiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUIECKON
3HAYMMOCTH; OCYILIECTBIISITh TO3UTUBHOE CTPATETUUECKOE TTOBEJACHUE B PA3TMYHBIX CUTYAIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPcAJIbHbIE YUeOHbIE 1eliCTBHA.

Camoopzanuzayus:

CaMOCTOATENIFHO OCYIIECTBIIATh MO3HABATEILHYIO NEATETLHOCTh B 00MacTu (PU3HKKA U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOAITENILHO COCTABJISITh TUTAH PEIICHUS Pacu€THHIX M KAYECTBEHHBIX 3a/1ad, TUTAH BBIMOJHEHUS
MPAKTHYECKON paboThl ¢ YIETOM HMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATOUYTCHUN;
JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM; PaCHIMpPSITh pPaMKHA Y4eOHOTO TpeAMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTEHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEIICHHUE;
OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO U TPOSIBIICHUIO APYIUIIMU B 00J1aCTH (PU3HMKH, TOCTOSTHHO TTOBBIMIATH
CBOI 00pazoBaTeNbHBIN U KYIbTYPHBIA ypoBeHb. (CaMOKOHTPOIb, IMOIMOHATLHBIA UHTEIICKT: 1aBaTh
OIICHKY HOBBIM CHUTYyalldsM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YyNbTATOB LEJISIM;

BIIQJICTh HAaBBIKAMU IIO3HABATEIIBHOW pPEQIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUU W
MBICIIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

WCIIONBh30BaTh TMPUEMBI peIeKCHU 1T OIEHKM CHTYallud, BBHIOOpAa BEPHOTO pEIICHUs; YMETh
OIICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIHOCTH;

MPUHUMATH Ce0sl, MOHMUMAasi CBOU HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

I[NPEAMETHBIE PE3VJIBTATHI
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K xonmy oOywenust B 12 kiacce HpeiMETHBIE pPE3yJIbTaThl Ha 0a30BOM YPOBHE OJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MeCTO (GU3UKH B (POPMUPOBAHUN COBPEMEHHOW HAYyYHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA, B TPAKTHUYECKOM IEATETHHOCTH
JIOJIeH, eJIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YVUUTBHIBATh TPAHUIIBI MPUMEHCHHSI M3yYEHHBIX (M3MUECKUX MOJEJCH: JIyd CBETa, TOYCUHBIN
UCTOYHUK CBETa, SAepHAas MOJENb aToMa, HYKJIOHHas MOJeNb aTOMHOTO siipa MpPU pPEUICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3UYECKUE SBICHHS (TPOLECChl) M OOBSICHATH HX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAaHTOBOW (DPM3MKH: MPSMOIMHEHHOE PacHpOCTPaHEHUE CBETA, OTPAXKECHHUE,
npenomiieHue, uHTephepeHuus, audpakiuus ¢ MOoJsSpuU3alMs CBeTa, JUCIepcusi CBeTa,
dorornekrpudeckuit dddekt (porodddekr), CBETOBOE NaBleHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Jia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONHKCBHIBATh HW3YYCHHBIE CBOICTBAa BemlecTBAa (DJICKTPUUYECKHE, MArHUTHbBIC, ONTHUYECKHUE,
AIIEKTPUYECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPEI) U IJIEKTPOMArHUTHBIC SIBJICHHUS (TIPOLECCHI),
UCTIONB3YS (PU3MYEeCKUe BEIMYUHBL: (POKYCHOE pPAacCTOSIHHE W ONTHYECKas CHJa JIMH3BI, MPU
OTMCAaHWH TPABWIILHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJTUYMH, X 0003HAUCHUS
U eJMHHUIIBI, YKa3blBaTh (DOPMYIbI, CBS3BIBAIOLINE JaHHYIO (U3MUYECKYIO BEIHUYUHY C IPYTHMH
BEJIMYUHAMU;

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHUS U TPOLIECCHI, UCHONB3YS (PU3NUYECKHE BEITUYUHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA CBETA, SHEPTUs U UMIYJbC (OTOHA,
NEepuoJl TOTypactaga, SHEPrus CBSA3M aTOMHBIX SiZep, NMPH ONHUCAHWHM NPAaBWIBHO TPAKTOBAThH
buznyeCKuil CMBICT UCTIOIB3YEMbBIX BEIMYUH, NX 0003HAYCHUS U €IMHUIIBI, YKA3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOINME JAHHYIO (PM3UYECKYIO BEIMYUHY C JAPYTUMH BEIMYMHAMH, BHIYHUCIISATH 3HAYCHUE
bu3nYECKOil BETUYMHBL;

aHAM3UPOBATh (PU3UUECKUE TIPOIIECCHI U SIBIICHUS, UCIIONB3YS (PU3NUECKUE 3aKOHBI U MIPHHLIUIIBL:
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHHe DOiHIITeHHAa a1 (oTodddekra, 3aKOH COXpPAHEHHUS] SHEPruu, 3aKOH
COXpaHEHHsI HWMITYJIbCa, 3aKOH COXPAaHEHHS OJIEKTPUYECKOTO 3apsga, 3aKOH COXPaHEHUS
MaccoOBOTO YHWCJIa, MOCTynaTel bopa, 3akoH pajMOaKTUBHOTO pacmajia, MpU STOM pa3inyaTh
CIIOBECHYIO (DOpPMYJHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE M YCIIOBHS (TPaHUIBI,
00yacTv) IPUMEHUMOCTH,

CTPOUTb U OIUCHIBaTh H300pa)K€HHE, CO3/1aBa€MO€ IIJIOCKMM 3€pKajoM, TOHKOHN JIMH30M;
BBIMTOJIHATh  OKCIIEPUMEHTHI 110 HCCIECIOBAHUIO (U3NYECKUX SBICHHA W TPOILECCOB C
UCIIONIb30BAaHUEM  TPSIMBIX, M KOCBEHHBIX HM3MEPEHUU: TMpH ITOM  (HOPMYIHPOBATH
npo0emMy/3agady 1 THIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py0BaHusl, TPOBOAUTD OMBIT U OPMYTHUPOBATEH BHIBOIBI;

OCYIIIECTBIISATh MPSAMBbIC M KOCBCHHBIC M3MEpPeHUS (DPM3MUECKHUX BEJIUYHH, MPH 3TOM BBIOMPATH
ONTUMAIILHBIA CIIOCO0 M3MEPEHHs M HCIOJb30BaTh W3BECTHBIE METOJBI OIIEHKH TOTPEIIHOCTEH
U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEITUYMH C WCIIOJB30BaHHEM NPSMBIX M3MEPEHHU: TPU
9TOM KOHCTPYHUPOBaTh YCTaHOBKY, (HUKCHUpOBaTH pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH
Gu3NYeCKUX BEIWYMH B BHUAE TaOMWI W TpapuKOB, JENaTh BBIBOJABI 10 pPE3yJIbTaTaMm
WCCIICJIOBAHHS,

coOuoaTh MpaBmiia 0€30MacHOTO TpyJa NMPH TPOBEICHUH WCCIEAOBAaHHWA B paMKax ydeOHOTO
IKCIIEPUMEHTa, y4eOHO-MCCIIEAOBATEILCKOW M TMPOEKTHOW NESATETHHOCTH C HCIOJIB30BAaHHEM
WU3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemarh pacyETHBIC 3aJa4M C SIBHO 3aJlaHHOW (PM3MUECKOW MOJENbI0, MCHONB3ys (U3NYECKHE
3aKOHBI W TIPUHIIMIIEI, HA OCHOBE aHalM3a YCJIOBHUS 33Ja4l BBHIOMpATh (DU3WYECKYIO MOJIEIb,
BBIICTIATh (PU3MUECKHE BENUYUHBI M (HOPMYIbI, HEOOXOAUMBIC ISl €€ pEeIleHHUs, MPOBOIUTH
pacy€Thl U OIIEHUBATh PEATFHOCTH IMOJYYEHHOTO 3HAYCHUS (PH3UUECKOW BETMUNHBL;

pemaTh Ka4eCTBEHHbIE 3aJauyd: BBICTpPAUBATh JIOTUYECKH HEMPOTHUBOPEUYHBYIO IEMOUYKY
paccyXIeHU ¢ ONOPOi Ha N3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBJICHUS;
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UCTIOJIB30BaTh MPU PEIICHHH YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIC TEXHOJIOTHUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMH U MPEICTABICHHUS Y4eOHONH M HAy4IHO-TIONMYJISIPHON
UHPOpPMALIMK, TIONYYCHHOH W3 PAa3JIMYHBIX HMCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATh TPUHIIMITBI JCWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuyvaTh
YCIIOBHS UX 0OE30IaCHOTO HMCIIOJIb30BaHMS B TIOBCEHEBHOM KHU3HH; NTPUBOJAUTH MPUMEPHI BKJIa/1a
POCCHIMCKHX M 3apyOeKHBIX YYEHBIX-(DM3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB
OKPY’KaloIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BAaTh TCOPCTHYCCKUC 3HAHUA I10 (1)I/I3I/IKG B HOBCCHHQBHOﬁ KU3HU 151 OGGCHQ‘-IGHI/ISI
0€30IIaCHOCTH MPH OOpaIlleHHH ¢ MPUOOpPaAMH U TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHCHUS
3JI0POBBSI U COOJIOJICHUSI HOPM IKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpe/ie;

paboTaTh B TpyIIe C BBIIOJIHEHUEM pPAa3IMYHbIX COLHUAIBHBIX POJICH, IIIAHHPOBATH PabOTy
TPYIIbI, PAalMOHATBHO PACHpPENeNsATh OOS3aHHOCTH M IUIAHUPOBATh  JICATEIBHOCTH B
HECTaHJAPTHBIX CHUTYyallUsAX, aJleKBaTHO OICHMBATH BKJIAJ Ka)JIOTO W3 YYaCTHHKOB TPYIIBI B
peleHne paccMaTpUBaeMOu POOIEMBI

HenpepriBHbIl MOMCK TpUeMOB U (OpM B3aUMOJICHCTBUS MEAAroroB M oOydaroluXcs Ha y4eOHOM
3aHSTHH TO3BOJIICT PUOOPETCHHBIM 3HAHUSM, OTHOIICHUSM M ONBITY MEPEUTH B COIMATBHO 3HAYMMBIC
BU/JIbI CAMOCTOSITENILHOM 1eATeIbHOCTH.

Peanu3zanus JlesITeIbHOCTD YUUTENS C YU€TOM HPOTPAMMBI
/0 | BOCIIUTATEIbHOIO BOCIIUTaHMS
HOTEHIIAJIA YPOKa
1 YCTaHOBJICHHE A) XKUBOI AMAJIOT, TPUBJICUCHHE BHUMAaHUS
JIOBEPUTEIBbHBIX oOyyaromuxcs K 00cyxkaaeMoi Ha ypoke HH(opmMaru,
OTHOIIECHUA MEXTY AKTUBU3AIMIO UX ITO3HABATEIHHOMN IEATEIFHOCTH Yepes
YUUTENEM U €r0 UCIIOJIb30BaHUE 3aHUMATENbHBIX 3JIEMEHTOB, HICTOPUH U3
YYEeHHKaMH, KU3HU COBPEMEHHUKOB;
CHOCOOCTBYIOIINX b) noGpoxenarenbHas aTMocepa BO BpeMsl ypoka
MIO3UTHBHOMY (coTpynHHUYECTBO, IOOLIPEHHE, TOBEPHE, TOPYICHHUE
BOCTIPHATHIO YYaIllUMHCS | BaKHOTO Jiela, SMIATUs, CO3/JaHUE CUTYalluu yCIexa;
TpeOoBaHUM U MPOChO KKl YYEHUK JOJDKEH OBITh YBEpPEH, UTO JH000€
YIUTEIS MHEHHE, 1a)Ke OMMO0YHOE WIIM HAaUBHOE, HE Oy/eT
MOJIBEpraThCsl HaCMEIIKaM, OCKOPOJICHUAM WU
YHU3UTEIHHBIM KOMMEHTAPUSAM YUUTEJISI);
B) HeGonbiue, HO MpHUBIEKaTENbHbIE IS 00YYaIOLINXCS
TPaIUIAN W PUTYAIBI, KOTOPBIE HACTPAUBAIN OB
IIKOJIbHUKOB Ha MO3UTUBHBIH J1aJl, CHUMAJIU
MICUXOJIOTUYECKOE HANPSKEHHUE, TI03BOJISIIN JIETKO
BKJIIOUUTBHCS B YPOK («AdOpU3MBI AHS», CHHKBEHH U Jp).
2 OpraHu3aIu A) 3a1aBaTh BOIPOCHI HA TOHUMAaHKUE U YTOUHEHHUE
KOHCTPYKTHBHOTO CKa3aHHOTO; CTapaThCs MBICIICHHO YIEPKUBATh JIOTHKY
Jajora Ha ypoke TOBOPAIIETO; CTAPaThCs OBITH B KOHTAKTE C TOBOPSIINM;
B) craparbcst BBIACTSATH TIIaBHOE, CYIIECTBEHHOE B pEUH
TOBOPSILLETO;
B) opranm3anus KOHCTPYKTUBHOW KPUTHKH
3 no0yx/ieHue A) 3HaKOMCTBO U B nocieaytoiieM coomoaenne «IIpasumn
oOy4aromuxcs BHYTPEHHET0 pacropsika 00y4aromuxcs»,

co0JIro1aTh Ha YpOKe
OOLIeNPUHATHIE HOPMBI
HIOBE/ICHMSI, TIPaBHJIa
OOLIEHHS CO BCEMU
y4acTHUKaMHU

B3aMMOKOHTPOJIb M CAMOKOHTPOJIb 00yJaroIuXcs

b) ouieHnBaTh HYKHO TOJIBKO MOCTYIOK, a HE CAMOT0
yueHHKa

B) ucnonbp3zoBaTh Ha cBOEM ypoke aopHu3Mbl, KpbLIaThie
(b pasel, TUTATHI U JP.
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00pa30oBaTeNLHOTO
npoiiecca, MPUHIHUIIbI
y4eOHOM TUCIUILINHBI U

CaMOOpTaHU3aINH
pacimpeHue A) pazHoobpa3zue hopM AeSITEITLHOCTH Ha yPOKaX:
00pa3oBaTeNLHOTO BCEBO3MOXKHBIX UTP, Oecell, TUCKYCCHI, BUKTOPHH,

IIPOCTPAHCTBA IIPEIMETA,
BOCIHUTAHUE JTIOOBH K
IIPEKPACHOMY, K
pUpoJie, K POIHOMY
ropoay

IpYNIOBOM pabOThI, IPOEKTUPOBAHUS, JIEMEHTOB
TeaTpajin3aluy, aHaJIn3a NPOOJIEMHBIX CUTyallui U T.1., U
T.IL

b) cienmanbHo pa3paboTaHHbIE 3aHATHUS - YPOKH,
BUPTYaJIbHbIE 3aHATUSA-IKCKYPCUU

UCIIOJIB30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN
coJlepKaHusl y4eOHOro
IIpEeAMETA; IEPEBOT
COJIepkKaHUs C YPOBHSA
3HAaHUH HA YPOBEHb
JUYHOCTHBIX CMBICJIOB,
BOCIIPUSITUE LIEHHOCTEMN

A) neMoHCTpaIys 00yJalouMes MPUMEPOB
OTBETCTBEHHOT'0, IPAKJAHCKOTO MIOBEEHUS, IPOSIBIICHUS
YeJI0BEKOIIO0US M JOOPOCEPICUHOCTH;

b) nox0Gop cOOTBETCTBYIOLIMX TEKCTOB JJIs UTCHHUS, 3314
JUTSL pEeUIeHHUs, TIPOOIEMHBIX CUTYaIUi Uit 00CYXIeHUS B
KJIacce, aHaJIM3 MOCTYIKOB JII0/Ied, UCTOPHI cye0,
KOMMEHTapUHU K IPOUCXOSIIUM B MUPE COOBITHUSM,
HCTOpUYECKAsl CIIPaBKa, IPOBEJEHUE Y POKOB MYXKECTBA
B) B paMkax nzy4yaemoil Ha ypoKe TEMbl, HAlTH
BO3MO>KHOCTb TIOTOBOPHUTH O YEJIOBEYHOCTH, SKOJIOTHH,
naTpuoTH3Me, Tpyaoaooun (Bomnpockl coxpanenus
HCTOPUYECKON NamMATH, Borpock! onacHocTr
HEyMepeHHOro noTpebieHus, Bonpocs! ryMmanHOTO
OTHOILIEHUS K )KUBOTHBIM, Bornpocs! pazaensHoro coopa
Mycopa, Borpocer 6e30nmacHOCTH B IIUPPOBOM MHPE)

') npuBieys BHUMaHUE YYEHUKOB K JTMUYHOCTSAM
M3BECTHBIX JIIOJIEH, N3y4aeMbIM Ha TOM UJIM UTHOM yYpOKe
— K UX XapakTepam, [IOCTyNKaM, IepUuneTusM ux cyzaeo.
OTO MOT'YT OBITh YUE€HbIE, U300peTaTENH, MUCATEINH,
XYA0XKHUKH, GUII0CO(BI, TOITKOBOALI, IPABUTEIH,
OOLIECTBEHHBIE AEATEIN. T€POU JTUTEPATYPHBIX
MIPOU3BEICHU.

J1) pacckazaTh yueHUKaM O COBPEMEHHBIX JOCTHKEHHSIX
otedyecTBeHHOM HayKu. ([lenb 3HaHuit 1 cenTs0ps, [leHpb
poccuiickoi Hayku 8 geBpais, [lenb Ouosora, KOTOPHIA
OTMEYaIOT KaXIyl0 YeTBEPTYIO CyO0O0TY anpens,
BcemupHblii eHb HCTOpUKa 28 MapTa, BCEMUPHBIN J1€Hb
MaTeMaTUKH 14 MapTa ¥ T.II.) 1 HDABCTBEHHBIX aCMEKTax
HAyYHBIX OTKPBITHIA, KOTOPbIE OHU M3YYalOT HA YPOKeE

oOydeHrne KOMaHIHOU
pabote u
B3aMMO/JICUCTBUIO C

JIPYTUMHA
oOyJaronumucs,

A) mpUMeHeHHe Ha YpOoKe TpynnoBoil popMbl paboThI
WM paboThl B apax, MOCTaHOBKA 00IIeH e, s
JOCTH>KEHUS] KOTOPOH KaXIbIi JJOJKEH BHECTH
WH/IMBUYAIbHBINA BKIIQJI, pactpeieliCHHe PoJIeH,
pedexcus BKIaga KaxkJ0ro B 00U pe3ynabTar;

b) MUHHU-TIPOEKT MO onpeaeseHHON TeMe, poJieBasi urpa,
oOyuaroIas CIo)KeTHast Urpa, MpodJieMHbIE BOIIPOCHI U
MPaKTUKO-OPUEHTHPOBAHHBIC 3a7a4l, HAyYHBIE TEKCTHI U
Ap.

B) HacTONIBHBIE HTPBI; UTPHI-KOHKYPCHI; UTPHI-
BUKTOPUHBI

MOJJEP>KKAa MOTUBALIUH K

A) npreMbl HaCTpOs U MOJIEPKKU HUHTEpeca YYCHHKOB B
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MIOJIYYECHUIO 3HAHUH, nporuecce ypoka (yrnpaxHeHHsI HA BHUMaHUE U JIp).,
HaJIa)KMBAHUE CMEHa BUJIOB JI€ATEIBHOCTU

MO3UTUBHBIX b) npoBenenne yueOHBIX (OJIMMIIHNA/IBI, 3aHUMATEIbHbIC
MEKIMYHOCTHBIX YPOKH U NATUMHUHYTKH, YPOK - 1€J0Basi UTPa, YPOK —
OTHOLIEHMH B KJIacce, IyTEUIECTBUE, YPOK MACTEP-KJIACC, YPOK-UCCIIEI0OBAaHUE U
YCTaQHOBJICHHE Ip.) ¥ y4eOHO-pa3BIIEKATEIbHBIX MEPOIIPUITUI
I0OpO’KeNaTebHOM (xonkypc-urpa «[IpenmMeTHbIi KPOCCBOPI», TYPHUP
aTMocdepsl BO BpeMs «CBos urpa», BUKTOPHUHBI, JIUTEPAaTypHask KOMIIO3ULIUA,
ypoKa KOHKYpC I'a3eT U pPUCYHKOB U Jp.),

8 [Ipuobperenue A) opranu3zarnus medcTBa MOTUBUPOBAHHBIX U
COLIMAJIBHO  3HAYMMOIO | 3pYAMPOBAHHBIX y4YaIIMXCS HaJl UX HEYCIEBAIOIIMMHU
OIbITa COTPYHUYECTBA U | OJHOKJIACCHUKAMM:

B3aMMHOI TIOMOIIIH - OPraHn30BaTh IPYIIY OTCTAIOUINX, KOTOPBIE XOTEIH OBl
HOBBICUTh YPOBEHb CBOUX 3HAHUH U IIPEUIOKUTh
HauOoJsee 0JapEHHBIM YUEHUKAM [IPOBOAUTD 3aHATHS IS
HUX
- BpeMs OT BPEMEHH MPOCUTH TAKHUX IIKOJIbHUKOB
IPUHUMATh y4acTHE B COCTABICHUU IPOBEPOUHBIX
3aJJaHuM U1 BCETO Kiacca
- 1aTh UM BO3MO>KHOCTb IIPOBECTH KOHCYJIbTALUU TEpet
KOHTPOJIbHOM pabOTOM U T.II.

— HaXOJUTh JUIs TAKUX YYEHUKOB HHTEPECHBIN
JIOTIOTHUTEIIbHBIA MaTeprai, KOTOPbIE MOTJIU Obl
0Ka3aTbCs MOJIE3HBIMU JUISl YIITYOJIEHHOTIO U3y4eHHUs
npeaMera

b) criocoOHBIM yueHHUKaM MOXHO MPEATIOKHUTH B3SITh Ha
ce0sl OJIHY U3 CIIEAYIOIIUX POJIeH: aCCUCTEHT, 1a00paHT,
KOHCYJIbTaHT U Jp.

9 ucnonsb3zoBanne UKT u A)nporpaMMBbI-TpeHaKEPbl, TECTHI, 3aUETHI B
JUCTaHIIMOHHBIX AJIEKTPOHHBIX MIPUIIOKEHUAX, MYIbTUMEIUIHbIE
o0pa3oBaTeNbHbIX NPe3CHTAINH, HAYIHO-TIOYJISIPHBIE Tepeaadu, PHiIbMBI,
TEXHOJIOTUI 00yueHwUs, BUJICO JIEKLIUU
o0ecreunBaromux
COBPEMEHHBIE
AKTUBHOCTH
00y4Jarmuxcs

10 VHUALUAPOBAHUE U A) peanu3zanusi yYeHUKaMU UHAWBUIYaJIbHBIX U
HOoJIepIKKa IPYIIOBBIX UCCIIEAOBATENBCKUX TPOEKTOB (BO3MOXKHOCTb
U CCJIEIOBATEIbCKOM IPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEILICHUS
JESATEIIBHOCTH TEOpPEeTUYECKOM MPoOIIeMbl, HABBIK T€HEPUPOBAHUS U
HIKOJIbHUKOB oopmIiIeHHs COOCTBEHHBIX UAEH, HABBIK YBAXKUTEILHOTO

OTHOILIEHHS K YyXKHUM UAesIM, OOpPMIIEHHBIM B paboTax
JIpYTHUX UCCIlIeZIoBaTeNel, HaBbIK MyOIMYHOTO
BBICTYIIJICHUS NIEpel ayIUTOPHEN, apryMEHTUPOBAHUS U
OTCTAaMBaHUs CBOEH TOUKH 3pPEHNUS)

B cucreme cpennero oOmiero o0pa3oBaHUs

18.0IMMCAHUE MECTA KYPCA ®U3WKU B YYUEBHOM ITJIAHE

BXOJAIIUM B COCTaB HpeﬂMCTHOﬁ 00/1aCTH eCTECTBO3HAHHUE.

Kiacc

IIpenmer

‘ KonunuectBo yacoB ‘ KonunuectBo yacoB ‘

KonuuectBo yacoB Ha
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(ypoBeHB) B (henepaibHON o y4eOHOMY IIIaHy CaMOCTOSTEIbHOC
porpaMmme M3yYCHUE
OuHo- OuHo-
3aouHas
3a04Has 3aouHas | 3aouHas hopma
¢dopma $opva dhopma
24B 1,54dB
10 Basosrrit 68 HEL HeL 14 g4
(68 ) (54 9)
lus
11 BbazoBrli 34 Hel
68 (34 9)1
lus
12 BbazoBeli 34 Hel
(34 9)

[Tpu pa3paboTke cOOCTBEHHOW paboyeil mporpaMMbl MPEIyCMOTPEH OIpeneiEHHbIH pe3epB BPEMEHH,
HE0OX0IMMOCTh KOTOPOTO O0YCIIOBJIEHA TEM, YTO pealibHasi MPOJAOIDKUTEIHLHOCTh Y4eOHOTO Toa BCeraa
OKa3bIBACTCSI MEHBIIIE HOPMATUBHOM.

19. COJEP>)KAHME YUYEBEHOI'O KYPCA.
Pazgen 1. OnTuka

I'eomerpuueckas onrtuka. IIpsamonuHeliHOe pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpexe. JIyd cera.
Toveunslit ncTouHuk cBeta. OTpaskeHHe cBeTa. 3aKOHbI OTpakeHus ceera. Iloctpoenue u3obpaxeHuil B
IockoM 3epkane. llpenomiieHne cBera. 3aKkOHbBI IpeNOMJICHHUS CBeTa. AOCONIIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHplii yroi MOJHOTO BHYTPEHHETO OTPaKCHHUS.
Hucnepcusi cBeta. CioxHblii coctaB Genoro csera. L[er. CoOuparonye M pacceuBarolive JHH3BI.
Tonkas nuH3a. POKYCHOE paccTOSIHME M ONTUYECKas cuila TOHKOW JmH3bL. [locTpoeHne n3obpaxeHuil B
COOMpalONIMX M pacceuBaromux JuH3ax. @opMyna TOHKOM JHMH3BI. YBeIMUYEHHE, JaBaeMOe JIMH30MH.
[lpenensl NPUMEHUMOCTH TeoMeTpuueckod onTuku. BomHoBas onrtuka. MHTepdepeHuus cBerta.
KorepeHTHbIe UCTOYHHUKH. YCIIOBHS HAOIIOAECHUS MAaKCUMyMOB U MHUHMMYMOB B MHTEP(EpEeHIIMOHHOMN
KapTHHE OT JBYX CHH(a3HBIX KOI€PEHTHBIX UCTOYHUKOB. [ludpakuus cBera. udpakiuonHas pemerka.
VYcnoBue HaOMIOAEHMS TJABHBIX MaKCUMyMOB TIpU TaJ€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
mubpakuuonHyto  pemérky. [lomspuzanus cBera. TexHHYECKHE YCTPOHCTBA U MPAKTUYECKOE
IpUMEHEHUE: OYKH, Jymna, (poToanmnapar, IPOEKIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs
OMNTHKA, TU(PPAKIUOHHAS PEIIETKA, MOISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPAaKEHHUE U IIPETOMIICHUE CBETA.

OnTuyeckue npuOopsI.

[TonmHOE BHYTpEHHEE OTpaKEHUE.

Mopgens cBeTOBOJA.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Mopenn MEUKpOCKOMa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[losnydeHune cnekTpa ¢ HOMOLIbIO IIPU3MBI.

[TonmyuyeHue criekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEIIETKH.

Habmronenue noisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszaTesns NpeaoMIIEHUS CTEKIIA.
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HccnenoBanue cBOMCTB N300paykeHMI B JIMH3AX.
Hab6nronenue natepdepeHuu u 1udpaxiiuya CBeTa.

Pa3znes 2. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH
['paHunpl  MPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  [locTynmarbl  clienMalibHOW — TEOpPUH
OTHOCHUTEJILHOCTH: MHBAPHAHTHOCTh MOJYJIS CKOPOCTH CBETa B BaKyyMe, MPHUHIIMI OTHOCHTEIBHOCTH
OitnmreliHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHM W COKpalleHUE JJIUHBI.
DHEprusi U UMNYJIbC PEIATHBUCTCKON YacTHUIlbl. CBS3b MAacChl C YHEPTUEH U UMITYJILCOM PEIIATUBUCTCKON
YaCTHUIIbl. DHEPTHUS ITOKOS.

Pazgen 3. KBanroBasi pusuka
Tema 1. D1eMeHTHI KBAaHTOBOM ONTHKH POTOHBI.
@opmyna [Inanka cBs3u SHEpruM (GOTOHA C €0 YAaCTOTOM. DHEprust U UMIynbc GoroHa. OTKpBITHE U
uccnenoBanue porodddexra. OnbiTel A.I'. CroneroBa. 3akoHbl poTtodddexra. YpaBHeHHEe DUHIITEHHA
it pororddexra. «KpacHas rpanuna» ¢orodddexra. JlaBaenune cera. Ombitel I1.H. JleGenesa.
XUMHYECKOE JCHCTBHE CBETAa. TEeXHMUYECKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
¢doronaTunk, CoNHEUHAs OaTapes, CBETOAUOI.
Jlemoncmpayuu
®oTo3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHEro GoTodddekra.
Cseroauo.
Conneynas Oarapes.
Tema 2. CTpoenne atoma
Mopens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o-dactui. IlnanerapHas monens aroma.
[Toctynatsl bopa. M3nydyenue u noryomeHre GOTOHOB IpU MEPEX0Jie aTOMa ¢ OAHOTO YPOBHS SHEPTUU
Ha Jpyroi. Bussl cniekrpo. CriekTp ypoBHE# 3Hepruu aroma BoJopoja. BoiHOBbIe cBOMCTBa yacTHII.
Bonnbel ne bpoins. KopmyckynspHo-BoinHOBOW Jyanu3M. CHOHTaHHOE M BBIHYXKACHHOE H3ITyueHHE.
TexHuueckue ycTpoicTBa U MpakTHUYECKOE MPUMEHEHME: CIEeKTPaJIbHbIN aHaau3 (CIEKTPOCKOI), J1asep,
KBAHTOBBII KOMITBIOTED.
Llemoncmpayuu
Mopnens onbita Pesepdopra.
Onpeznenenye ATUHBI BOJIHBI JIa3epa.
HabmoneHne nuHeuaThIX CIEKTPOB U3ITyUEHHUS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeyaToro crexkTpa.

Tema 3. ATomMHOE sIAPO
OKCHEepUMEHTHI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKpbITHE pPaJIuOaKTUBHOCTU. OTMbBITHI
Pesepdopna mo ompeaeneHnio coctaBa paauoakTUBHOrO m3inydeHus. CpoiicTBa anbda-, Oera-, raMma-
u3TydyeHus. BiusHue paguoakTHUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA M HEUTpOHA.
Hyxnonnas moxens siapa ['eiisenbepra— MBanenko. 3apsa sinpa. MaccoBoe uucnio siapa. M3oromsbl.
Anbda-pacniaz. DIEeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3iaydeHne. 3aKOH paaIuo0aKTHBHOTO
pacrmaga. DHEprus CBS3W HYKJIOHOB B siape. Sneprsie cuibl. Jledext maccel siapa. SnepHpie peakiuu.
Henenune u cunre3 sanep. fAnepHsiii peakrtop. TepmosiaepHbiii cuHTe3. IIpobieMbl U mepCreKTHBBI
SIIEPHOM  DHEPreTHKU. OKOJIOTMYECKUE AaCHEKThl SAEPHOM DSHEPreTUKU. OJEMEHTApHBIE YacCTHIIBI.
OTkpbITHE TO3UTPOHA. METObI HAOIOACHHUS U PErHCTPALIUU 3JIeMEHTapHBIX yacTull. DyHnameHTaIbHbIE
B3auMojieiicTBua. EqunHcTBO u3mueckoil kapTuHbel Mupa. TexXHHUECKHE YCTpOMCTBa M MPaKTUYECKOe
IpUMEHEeHHE: T103UMETp, Kamepa BuibcoHa, siiepHbIi peakTop, aToMHasi bomoa.
Llemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
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Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM (poTorpadusim)
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20. TEMATHYECKOE INTAHUPOBAHUE

12 kaacc (0a30BbIii ypoBeHDb) (0YHO- 3209HOE 00yU€eHHE), (3209HOE 00yUEHHE)

Ne | HammeHoBa KonnuecTtBo yacoB Bun nesrensHOCTH Buner n DIIEKTPOH Dopmbl
HUE Bcero Kontp | IIpakr (bopMeI HBIE ydera
pasienoB U | pp 0-3 3 olb- | uuec- KOHTpPOJIA o0Opa3oBar | MpoOrpaMMel
TEM HbIE KUe CJIbHBIC BOCIIUTAaHU
I ™Vren | vien
NpOrpaMMbl pecypcesl
1 Onrtuka 10 | 10/0 10/0 1 2 N3y4eHne sIBICHUS TOJHOTO BHYTPEHHETO BBognas bubnuore 1a6
OTP@KCHHsA, €ro NPUMEHEHHSA B CBETOBOJC. | KOHTpOJIbHAS | Ka ]_IOK 2a0B
N3yyenne moxenell MHUKpPOCKOIA, TEIECKOIA. paGoTa https://m.e 3268
Ilomy4eHue crekTpa € TOMOIUBIO INPHU3MBI H dsoo 4a
JTUPPaKIOHHOM pEeETKY. N3mepenne ru/7f4130 5Bra
MOKa3aTes MIPETOMIICHUS CTeKJIa. Y 6a
HccnenoBanne cBOMCTB N300pakeHUH B JIMH3AX. - 7
OOBsiICHEHHE TIPUHIIMIIOB JICHCTBUS M YCIIOBHH a
0e30MacHOr0  NMPUMEHEHUS  OYKOB,  JIYIIBI, 8ab
¢doroanmnapata, NPOEKLMOHHOTO  ammapara, 9a

MHUKPOCKOIIA, TEJIECKOIa, BOJIOKOHHOM ONTHUKH,
TG PaKIMOHHON PEIIETKH, MOJIAPOUA.
Pemienne pacu€THhIX 3ajad C SIBHO 3aJlaHHOMN
(U3MYEeCKO MOJENbI0 C  HCIOJB30BaHUEM
OCHOBHBIX 3aKOHOB M (POPMYJ T€OMETPUIECKON
ONTHKH. [Toctpoenue u oTHcaHue
n300pakeHus, €031aBacMOro IJIOCKUM
3epKaJIoM, TOHKOM JMH30M. Paccmorpenue
MpEeJeIOB  NPUMEHUMOCTH  TI€OMETPUUYECKOU
ontuku. PacniosHaBanue GpU3NUECKUX SBICHUH B
OIBITAX u OKpYy>Karomen JKU3HU:
MpSIMOJIMHEWHOE  PaclpoCTpaHEeHHE  CBETa,
OTpaKeHHE, TMpesoMIIeHHe, HUHTepdepeHLus,
IUQpakysl W MOJIAPU3aLMUsl CBETa, AMCIEPCHUs
cBera. M3ydeHuwe  ycnoBuMiA  HAOJIOACHMS
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MaKCUMYMOB u MHUHUMYMOB B
WHTep()EepPeHIMOHHON  KapTWHE  OT  JIBYX
cuH(pa3HBIX KOT€pEHTHBIX HMCTOYHHKOB.

YcaoBue Ha6J'IIOHCHI/I$I TJIaBHBIX MAaKCHUMYMOB
npyu NaacHUUu MOHOXPOMATHYCCKOTO CBETa Ha

Komnexnu
g 1HOP

http://scho
ol-

TG PAKITIOHHYIO _ pemeTKy. Ananmms edu.ru
ONTUYECKUX  SBICHUA C  HCIOJb30BAaHHUEM —
3aKOHOB!: 3aKOH PSAAMOJIMHEWHOT O
paclpoCTpaHEeHUs] CBETa, 3aKOHBI OTPAXKCHUS
CBETAa, 3aKOHBI MpeloMiIeHus cBeTa. OnucaHue
OIITHYCCKUX SABJICHUHN C HCITIOJIB30BAHUEM
(u3nIecKuX BeIWUWH: (OKYCHOE PACCTOSHHE U
ONTHYECKAS CHJIA JIHH3BI
2 OcHoBbI 2/2 2/2 Pelienne KadecTBEHHBIX 3a1ad C OHOPOH Ha 3auer Ne 1 bubnuore 1a6
crenuaJIbH m3ydeHnsie moctynarel CTO. Hcnonp3zoBanue ka [[OK 2a0B
oii Teopuu WHPOPMAITMOHHBIX TEXHOJOTUH JUIS TIOWCKA, https://m.e 3a6B
OTHOCHTEE CTPYKTYPUPOBAHUS, HHTEPIPETAIUH u dsoo. 4a
HOCTH Hpe):[CTaBHSHI/I;I WHPOpPMAaIH TIPU TOATOTOBKE ru/7f4130 5BrI
COOOImIEHWI 0  TpaHWIax MPUMEHUMOCTH —3 4 6a
KJIaccuyeckor MexaHuku 1 ocHoBax CTO - 7a
Konnexu 8ab
s [IOP 9a
http://scho
ol-
collection.
edu.ru
3 | KBanroBas 16
(pusuxa
3.1 | DmemeHTHI 4/2 4/2 Habmonenne Qorospdexra Ha ycraHoBke c¢ | AjnmuHucTpar | bubnmore 1a0
KBaHTOBOM IIMHKOBOM TutacTuHOM. McciienoBaHue 3aKOHOB | ypHag padora | kxa IIOK 2a0B
OIITHKH BHEIIHETO dororddekra. O6mbsicHeHue 3a 1-e https://m.e 3a0B
q)OTOHBI. OCHOBEILIX NPUHIUIIOB JACUCTBUSA TCXHUUYCCKHUX HOHer}II/Ie 12 M 4a
YCTPOMCTB,  TakMX  Kak: (hoTosIIEMEHT, KIacca ru/7§4130 5Brn
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¢doTomatumk, coaHeyHas Oatapesi, CBETOAUO; U 34 6a
ycinoBUi uX 0€30IacHOr0 NPUMEHEHHsS B 7a
NPaKTHYECKOH KM3HU. Pemenue pacu€THbIX Komnekun 8a6
3a7a4 ¢ SIBHO 3aJjaHHOW (PHU3MYECKOI MOAETBIO C 1 [TOP 9a
WCITIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M (OPMYII http://scho
KBAaHTOBOM ONTUKU. PenieHne KadecTBEHHBIX I-
3aJa4y C ONOpPOM Ha H3YYEHHBIE 3aKOHBI, o-
3aKOHOMEPHOCTHU KBaHTOBOU OIITHKU. collection.
PacriosHaBanme — Qu3mueckux — ABIEHUH B edu.ru
y4e0HBIX OTBITaX: (POTOAEKTPHUECKUN dPPEKT,
cBeroBoe JgapieHue. OmnucaHne H3yYEHHBIX
KBAaHTOBBIX  SIBIEHMH M  TPOLECCOB  C
UCTIOJIb30BaHUEM ¢duznueckux BEJINYMH:
CKOPOCTb  JJICKTPOMAaruvTHBIX BOJIH, [JIMHA
BOJIHBI W YaCTOTa CBCTA, SHECPrusd W HUMILYJIbLC
¢doToHA

3.2 | Crpoenue 6/0 6/0 Usyuyenne  monenmu  ombita  Pesepdopra. bubmuore 1a6

aToMma IIpoBenenne skcnepuMeHTa MO HaOIIOACHUIO ka 1IOK 2a0B

nuHeRvaToro crnekrpa. OueHka aOCOMIOTHBIX H https://m.e 3a6B
OTHOCUTENBHBIX  IOTPELIHOCTEH  H3MEpEeHUH dsoo. 4a
¢usnueckux BennumH. M3ydeHue Momenu W4130 SBrI
aroMa: ToMcoHa, MJIaHETApHOW MOJEIU aToMma, 347 6a
Momenu aroma bopa. MW3yuenume cmektpa =
YPOBHEU JHEpruu aToma BOJOPOJA. 7a
OOBsICHEHHE TIPUHIIMIIOB JICHCTBUS M YCIIOBHH Komnexiu 8ab
0e30macHOr0  NPUMEHEHHsS  CIIEKTPOCKOIIA, s [1OP 9a
Jasepa, KBAaHTOBOIO KoMmmbioTepa. Perienue http://scho
KAa4€CTBCHHBIX 3aJ1a4 C OHOpOfI Ha HU3YUYCHHBIC O_I'
3aKOHBI, 3aKOHOMEPHOCTH U  (U3HYECKHUE collection.
apieHuss 1o Teme  «CTpoeHue  atomay. edu.ru

PacniosnaBanme — ¢u3mueckux — ABIEHUH B
y‘-Ie6HI)IX OIBITaX: BOZHUKHOBEHHE JIMHEHUATOTO
CIEKTpa W3Ny4YeHMs. AHamu3  KBaHTOBBIX
MPOLECCOB U ABJIEHUM C HCIOJIB30BAaHUEM
IOCTyJ1aTOB bopa
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3.3

AToMHOE
SJIPO

N3ydyeHne HKCHIEPUMEHTOB, JOKa3bIBAIOINX
CIO)KHOCTb ~ CTPOEHHUSI ~ aTOMHOIO  siapa.
HccnenoBanue TpeKOB YacTHLl (II0 T'OTOBBIM
¢ororpapusiv).  M3ydueHue  SOCPHBIX  CHIIL,
SAJIEpHBIX ~ peakuuil CcHHTE3a M  pacmana,
TEPMOSIACPHOTO CUHTE3a. 3ydyeHrne HyKJIOHHON
MO sanpa Ieiizenbepra-lBaneHko.
OObsicHEeHHEe  ycTpoiicTBa W NPUMEHEHHS
J03UMeTpa, KaMmepbl Buibcona, smepHOTO
peakTopa, aToMHOW OOMOBI. Pemrenne 3amay c
OTOpOH Ha IMOJydYeHHbIE 3HaHUs, B T.4. O 3apsie
U MaccoBOoM uucie sapa. Pacnos3naBaHue
(U3MYECKUX SBICHUI B Y4EOHBIX OIBITaX U B
OKpYXalollle  JKU3HU: €CTECTBEHHass U
HCKYCCTBEHHAsl paJHOaKTUBHOCTh. OrmucaHue
KBAaHTOBBIX  SIBIEHMH M  TPOLECCOB  C
WCTIOJIb30BaHUEM (PU3MUECKUX BEJMYMH: TIEPHOJT
noJjrypacmaza, 3HEprusi CBSI3W aTOMHBIX sIEp,
neeKT Macchl sfApa. AHanM3 IPOLECCOB U
SABJICHHH C  HCIOJIb30BAHUEM 3aKOHOB |
MOCTYJIATOB: 3aKOH COXpaHEHUs
9IIEKTPUYECKOT0 3apsiia, 3aKOH COXpaHEHHs
MaccoBOro 4YHcia, MmocTyiaarel bopa, 3akoH
paaMoaKTUBHOIO paclaja. YdacTue B pabore
KpYTJIOTo cToja «DyHIaMeHTaIbHbIC
B3aUMO/IEHCTBHUS. Ennucrso (mznyeckoir
KapTHUHBI MHUPaY. Hcnons3zoBanue
WHQOPMAIMOHHBIX TEXHOJOTUH JUIs TIOWCKA,
CTPYKTYpUPOBaHHS, HWHTEPIPETALUH u
npeAcTaBiIeHus] WHPOPMALMU HpPU MOATOTOBKE
COOOIIEeHUI 0 MPUMEHEHNH 3aKOHOB KBAaHTOBOM
¢U3MKH B TEXHHKE M  TEXHOJOTHUSX,
9KOJIOTHYECKHX ACHEKTAX SEPHON SHEPIeTUKU

3auet Ne 2

bubnuore
ka [OK
https://m.e
dsoo.
ru/7f4130
34

Komnexuu
s [IOP
http://scho
ol-
collection.
edu.ru

1ab
2a0B
3a0B
4a
5Brna
6a
7a
8ab
9a

IloBTOpPEHN
e

Yuactue B JHCKycCMH O poiu (U3MKHA B
pasnuuHBIX cepax AeATENTbHOCTH YelOBeKa

1a0
2a0B
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[MoxroroBka coolieHuit 0 Mecte (PU3MUECKO 3abB
KapTMHBl MHpa B  pALy  COBPEMEHHBIX 4a
OPEACTaBICHUH O Tnpupozae. Beimonnenue 58I
yueOHBIX 3aJlaHUN, JIEMOHCTPUPYOLIUX 6a
OCBOCHHUE OCHOBHBIX HOHSITI/IfI, (1)I/I3I/I‘IGCKI/IX 7a
BEIMYMH W 3aKOHOB Kypca ¢(usukn 10-12 846
KJIacCOB
9a
10a
Hroro 34 3
21.1TIOYPYHOE INJNIAHUPOBAHE
12 KJTIACC (0o4Ho0-3204HO€ 00y4eHHe), (3204HOE 00yUeHue)
Ne Tema ypoka KonunuecTBo uacoB Jlara Buapt u hopmbr
n/m Bcero ‘ KoHTposbHbIE paboThI ‘ [TpakTueckue paboThI W3y4YECHUS KOHTPOJIA
Pasznea Ne 1 Ontuka
1. [IpssMonuHENHOE pacpoCTpaHEHNE 2 BBonHast KOHTpOIbHAS @pOHTAIBHBII
1,2 | cBera B ogHOpOAHOI cpene. Jlyu pabota orpoc,
cBeTa. ToYeuyHbIll HICTOYHUK CBETA. TECTUPOBAHUE
Otpaxenue cBera. 3aKOHbI
oTpaxxeHus ceera. [loctpoeHune
1300pakeHNH B IIIOCKOM 3€pKaJie.
2. [Ipenomiienune CBETa. 3aKOHbI 2 JlaGopatopHas paboTta Ne OpoHTANBHBIN
3,4 | npenomieHus cBeTa. AOCOIIOTHBIN 1 orpoc
nokasarenb npenomieHus. [lonHoe N3mepenue nokasarens
BHYTpPEHHEE OTpakKeHHUE. IIPEJIOMJIEHUS CTEKIIA.
[IpenenbubIi yroa IIOJIHOTO
BHYTPEHHETO OTPa’KEHUS.
3. Hucnepcus csera. ClOXHBIA COCTaB 2 @pOoHTaIBHBII
5,6 | 6enoro crera. L[Ber. Cobuparomiue u ompoc,
paccenBarome  JMH3bL.  TOHKas TEPMHHOJIOTMYECKUH
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nuH3a. @DOKYyCHOE pacCTOsHUE U
ONTHYECKAasi CHJIa TOHKON JIMH3BI.
[Toctpoenue HU300paKeHHI B
COOMpalOMMX W PacCEUBAIOIINX
nuH3ax. dopMyna TOHKON JIMH3BI.
VBeandeHue, JaBacMoe JIMH30M.

JUKTAaHT

[Ipenesnbr MIPUMEHUMOCTHU
reOMETPUYECKON ONTHUKHU. BomHoBas
ontuka. UWHTepdepennus  cBera.
KorepeHtHbpie HCTOUHMKHU. Y CIOBUS
HaOI0IeHUs MaKCUMYyMOB u
MUHMMYMOB B HHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX  CHH(]Aa3HBIX
KOTE€PEHTHBIX HMCTOYHHUKOB.
Hudpakuus ceera. JudpakiponHas
pemérka. YcinoBue — HaOIIOIEHUS
[JIABHBIX MaKCUMYMOB IPH MaJ€HUU
MOHOXPOMAaTHYECKOIO0  CBeTa  Ha
TUGPAKIIMOHHYIO PEHIETKY.

OpoHTaTBHBIN
orpoc

9,10

[Tonspuzanusa cBera. TexHuyeckue
yCTpOWCTBa " IIPAKTUYECKOE
MIPUMEHEHHE: OUKU, ayna,
¢doroanmnapar, IPOEKLIIMOHHBIN
anmapar, MHKpPOCKOM,  TeJIeCKOIl,
BOJIOKOHHAs OITHKA,
I paKIMOHHAs pemeéTka,
TIOJIIPOU L.

JlaGoparopnast pabora Ne
2

Habmonenue
UHTEpEepeHITuN U
TupaKuy CBeTa.

OpoHTaTBHBIN
orpoc

Paznena Ne 2 OcHoBBI crieniMaJILHOM TEo

MU OTHOCUTECJIBHOCTH

['panuibl npuMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[Toctynatel cnennaibHON TEOPUU
OTHOCUTEIbHOCTH: HHBAPUAHTHOCTh

2

@pOoHTaIBHBII
OIpoc
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MOJIyJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIBLHOCTH
OnHmTeiiHa. OTHOCHTEIIFHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE
BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprus U UMILYJIbC
pENATUBUCTCKOM YacTulibl. CBs3b
MAacChl C SHEPrUeN U UMITYJIbCOM
PENATUBUCTCKON YaCTHUIIbl. DHEPTUS
ITOKOS.

3aueTr Ne 1 OIITUKA. OC

HOBBI CIIEITUAJIbHOW TEOPUM OTHOCUTEJILHOCTH

Pa3nea Ne 3 KpanToBasi pusznka
KBAHTOBAA OIITUKA. ®OTOH 4
7. ®opmyina [liianka cBsI3M 3HEprun 2 @pOHTAIBHBIN
1,2 | dotona c ero yacToToil. DHeprus u ompoc,
uMmnynsc ¢potoHa. /[aBneHue ceera. TEPMUHOJIOTUYECKUN
Omnsrtel [1.H. JIeOenesa. JOUKTAHT
XuMuyeckoe IEHCTBHE CBETA.
8. OTtkpbITHE 51 HCCIIEIOBAHUE 2 AJIMAHHCTpaTHUBHAS @pOHTAIBHBII
3,4 | poroaddexra. OmnbITe AT. paborta 3a 1-e momyroaue orpoc,
CroneroBa. 3akoHbl ¢oTorddexra. 12 kmacca TECTUPOBAHUE
YpaBHeHue OHHINTENHA s
¢dotordpdexra. «KpacHas rpaHuna»
dotorddekra. Texuuueckue
ycmpoucmea U HpaKmuieckoe
npumMeHeHue: gomornemenm,
gomoodamuuk, conneunas odbamapes,
€6emoouoo.
CTPOEHUE ATOMA 6
9. Monens aroma Tomcona. OmnBITEL 2 OpoHTATBHBIN
5,6 | Pesepdopma o paccesHuto o- ompoc.

YaCTHII. HJ]aHCTapHaH MOJCJIb aTOMa.
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[Toctynate! bopa.

10.
7,8

Wznydyenue u moriouieHne (pOTOHOB
IpyU  TEpexoAe aroMa C OJHOTO
YPOBHS JHEPrHUM Ha Jpyrou. Bumsl
criekTpoB. CHEKTp ypOBHEH SHEpPruu
aToMa BOJIOPOJa.

OpoHTaTBHBIN
orpoc.

11.
9,10

BonHoBblie cBoiicTBa yactuil. BonHbl
ne bpoins. KopnyckymsipHo-
BOJIHOBOI ayanu3Mm. CHOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE.
Texuuueckue ycmpoticmea u
npakmuyeckoe npumeHenue:
CHeKmpabHulil aHanuz
(cnekmpockon), 1nazep, K8aumoawlil
KOMnvlomep.

ATOMHOE AJ1PO

12.
11,12

DKCTIEpUMEHTHI, T0Ka3bIBAIOIINE
CJIOKHOCTB CTPOCHHS SIJIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OTIpeIETICHUIO COCTaBa
PaJIMOAKTUBHOTO M3TYICHHS.
CgoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Bnusxue
PaMOaKTUBHOCTH Ha )KUBBIS
OpPTraHHU3MBI.

Jmarnoctuueckas
pabota

13.
13,14

OTkpbITHE TIPOTOHA U HEUTpPOHA.
Hyxnonnas MOJEIb sapa
I'eiizenbepra— Banenko. 3apsn
anpa. MaccoBoe  yumcio  sAapa.
N3oToms!. Anbda-pacnan.
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-

JlaGopatopHas pabota Ne3
Uccnenoanue TpekoB
qacTHIl (110 TOTOBBIM
dororpadusm).

@pOoHTaIBHBII
OIpoc.
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pacnaa. ['amma-uznydenue. 3akoH
paZMoaKTUBHOIO pacnaja.

14. | DHeprusi cBsi3M HYKJIOHOB B sJIpe. 2 dpoHTaTBHBII
15,16 | SAnepusie cuibl. Jledekt maccol aapa. orpoc,
Snepubie peakuuu. Jlenenue u TEPMHUHOJIOTUYECKU I
CUHTE3 sAep. SaepHbll peakTop. JHAKTAHT
Tepmosinepubiii cuaTe3. [IpobieMbl
U MIEPCIIEKTUBBI SAIEpHON
SHEPrEeTHKHU. DKOJOrHYecKue
acmeKkThl  SACPHOM  DHEPreTHKHU.
DOneMeHTapHble yacTulbl. OTKpbITHE
Mo3UTpoHa. MeToapl HaOIIOAeHUS U
pErucTpalyy IEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE
B3aMMO/ICIICTBUSI. Enuncreo
¢buznueckoi KapTHUHBI MHpa.
Texuuueckue ycmpoticmea u
npakmuyeckoe npumeHenue:
odo3zumemp, kamepa  Bunvcona,
s0epHbLLL peakmop, amomHas bomoa.
3auet Ne 3 KBAHTOBAS ®M3UKA ATOMA 11 ATOMHOTI'O SAIPA
ITOBTOPEHUE 6
14. | MexaHuka 2 OpoHTANBHBIN
1,2 oTpoc.
15. | TenyoBble sBIEHUS 2 @pOoHTAIBHBIN
34 omnpoc.
16. | DmekTpoamHAMUKa 2 AJIMAHHCTpaTHUBHAS @pOoHTAIBHBIN
5,6 pabota 3a xypc 12 ompoc,
KJjlacca TECTUPOBAHUE
HToro 3a kypc 12 kiacca 34 3

102




9. OIMCAHHUE YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O NIPOLECCA.

3) JlaGopaTopHoe o0opyaoBaHue

No | Temnr naboparopHbix | HeoOX0o1uMblii MUHUMYM
/o | pador (B pacuere | KOMITJIEKT Ha 2 Yed.)
CrexisiHHas MIacTuHa — 1 mT.
1. N3mepenne nokaszarens [Tonnoxka — 1 mit.
HPETOMIIEHHS CTEKIIA. bynaBku — 3 wr.

Tpancnoptup — 1 wr.
Jlunetika — 1 mr.

CrexingHHbIe TUIACTUHBI — 2 IIIT.

2. Habmonenne IIpoBonounas pamka — 1 mr.
uHTEp(EPEHINH U KroBeTa ¢ MBUTBHBIM PacTBOPOM — | mIT.
au(paKIuy CBETA. [lITaareHnMpKyab — 1 mT.

Kycok kanponoBo# TkaHu — | mit.
Jlammia ¢ nmpsiMol HUTHIO Hakana — 1 WT. (ogHA Ha
BECh KJIACC)

3. dotorpaduss TPEKOB 3apsHKEHHBIX YacTull — 1
HccnenoBanue TpeKoB IIIT.
4acTHI] (110 TOTOBBIM Jlunetika — 1 mmiT.
dbotorpadusm).

2) llepeyeHb y4eOHO-METOIHYECKOTO 00ecedeH s - OJis1 YUAUUXCsl

1. Mskumes I'.5l. ®uzuka: Yue6. g 10,11 k. obmeobpazoBar. Yupexnenuit/ I'.SI Mskumes,
b.b. BbyxoBues, H.H. Corckmii. — 3 —e uszng — M.: IIpocBemenue, 2017.- 416¢c. : wmm —
(Knaccuueckuit kypce). — ISBN 978-5-09-046320-1

2. PervmkeBny ALI1.. COoopHHK BompocoB u 3ajay 1o ¢pusuke: s 10-11 k1. o6meo0p. yupex.- M.
[Ipocsemenue, 2010.-220c.

- 0J1 yuumes

1. HlwnoB B.®. Texnuka OezonacHoctu B kabuHere ¢usuku.- M.: «lllkonpHas mpecca». 2002.-
80c.- (b-xa xxypHana «(pu3uKa B MIKOJIE»)

2. HacronbHas kuura yuwrens ¢usuku: CrnpaBouHo — Meromuueckoe mnocodue \Coct. B.A.
Koposun.- M.: OO0 «M13xa-Bo Actpenb»: «131-B0 ACT»,2005.- 412c.-(HacTtonbpHas kHuUra).

3. XannanoB H.K.Tectsl o ¢usuke: Yposenr B. Cranmapt 2000 \ H.K.Xannanos, B.A. Opios,
I'.I". Huxkudopos.- M.: Bepoym- M,2001.-144c.

4. EnuHbll TOCyIapCTBEHHBIM »K3aMeH. Dusuka. Y4yeOHO-TPEHHPOBOUHBIE MaTepUaNbl s
noaroroBku y4amuxcst \ Pocoonanzop,MCOIL.-M.: Uuremnekt — Lientp,2016-224c.

5. CoopHMK HOpMAaTHUBHBIX JokyMeHTOB. ®uszmka./ Coct. 3.J[. Iuemnpos, A.I'. ApkaabeB.- M.:
Hpoda, 2004. — 111/1/ c. ISBN 5-7107 -8657 -8.

Cnucok Jiureparypsl

Co6opnuk 3ama4d no ¢usuke: 1 10-11 k1. ob6mobpazosar. yupexennnii / Coct. I''H. Crenanona. —
9-e uzn. M.: [Ipoceemienne, 2003. — 288 c.

®usuka. 3anaynuk. 10-11 ki.: [Tocobue nns obmeoOpazopar. yupexaenuit / Peimkesuu A Il — 7-e
u3l., crepeorurt. — M.: [Ipoda, 2010. — 192 c.

Ouznka: Yueb. st 10 xi. obdmeobpasosar. yupexaenuii / I'.4. Msakumes, b.b. byxosnes, H.H.
Cotckuit. — 3-e u3n. — M.: [IpocBemenue, 2017. — 416 c.

Ouznka: Yued. ms 11 k. obmeodpazosar. yupexaennii / ['.5. Mskumes, b.b. byxosues. — 11-¢
u3a. — M.: Ilpocsemenne, 2012. — 336 c.
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[Iporpammer o6meoOpa3oBaTenbHbIX yupexkaenuin. @usuka. 10-11 kmacceel. — M.: [Ipocsemienue,
2017.-91c.

JlonoHUTeIbLHAS JUTEpPaTypa

Mskumes [.5., CunsikoB A.3. @usuka: Konebanust u Bomubl. 11 kir.: Yueb. mis yrimyOaeHHOTO
n3ydenus pusuku. — 3-¢ u3a. — M.: Jlpoda, 2002 — 288 c.

Mskumes I'.4., CunsikoB A.3. ®usuka: Monekynspaas ¢usuka. Tepmogunamuka. 10 ki.: YueO.
JUTsl YIITYyOJIeHHOTO M3ydeHus Gu3uku. — 3-¢ u3a. — M.: JIpoda, 2002. — 352 c.

MskumeB ['.5., CunskoB A.3. ®usmka: Onrtuka. KsantoBas ¢msmka. 11 xir: Yuel. mis
yriyosieHHoro u3ydenus gusuku. — M.: Jlpoda, 2002. — 464 c.

Msxkumes I'. 4., CunsikoB A.3., Cno6oakoB b.A. ®usuka: Inexkrpoaunamuka. 10-11 xi.: Yaeb. mist
yrIIyOJIeHHOTO u3y4yeHus pusuku. — 3-¢ u3z. — M.: Ipocda, 2002. — 480 c.

3) MarepuajibHO-TEXHHYECKOe o0ecneyeHHe y4eOHOro npeamera

HIkonbHbl KaOuWHET (U3UKKM OCHAIIEH KOMIUIEKTOM JEMOHCTPALMOHHOIO U Jab0opaTOpPHOIo
000py/IOBaHUsI B COOTBETCTBHH C MEPEYHEM ydeOHOro 00OpymoBaHUs MO (U3HKE JUIsi OCHOBHOMN
LIKOJIBI.

Hcnonp3oBanue aboparopHoro o0opyaoBaHus B (opMe TEMAaTHYECKUX KOMIUIEKTOB IO3BOJISIET
BBINOJIHEHUE (PPOHTAIBHOIO SKCIIEPUMEHTa, CHOCOOCTBYET (OPMHMPOBAHUIO TAKOTO0 Ba)KHOTO
o0meyuyeOHOr0 yMeHHs, Kak moa0op 0OOpyIOBaHHS B COOTBETCTBHUH C IENIBIO TPOBEICHHUS
CaMOCTOSITEJILHOI'O UCCIIEI0OBAHMSL.

KaOuner cHaOXEH A1EKTPUYECTBOM M BOJIOM C COOIIOJEHUEM IPaBUJ TEXHUKU Oe3zomacHOcTH. B
KaOMHETe HMeeTcs IPOTUBONOKAPHBI HHBEHTapb, MEIMIMHCKAs alTeuka, HHCTPYKUMS I10
npaBuiaM Oe30macHOCTH Tpyaa st y. Ha crene kabunera pazmemiensl Tabiumbl CH, nmpucTaBok,
IIKaJla 3JeKTPOMArHUTHBIX BOJH. KaOuHer o0OpyaoBaH CHCTEMOM 3aTEeMHEHHUS M OCHAIIEH
KOMIIBIOTEPOM C MYJIbTUMEIUANpPOCKTOpOoM. B kaOuHere wuMeercs Yy4eOHO-METOAMYecKas,
CIpaBOYHasl, HAyYHO-TNIONYJISIpHAsl JIUTEepaTypa, KapToTeKa C 3aJaHUSMHM Ul WHAWBUIYAIBHOTO
O6y‘-I€HI/I$I, oprann3anvini CaMOCTOATCIIBbHBIX W KOHTPOJIBHBIX pa60T, KOMIIJICKT T3.6JII/III 10 BCEM
paszenaM HIKOJIBHOTO Kypca (PU3MKH, MOPTPETHI BHIAAIOIUXCS YUEHBIX.

AJIPECA UHTEPHET-PECYPCOB
Jia  nHQOPMAllMOHHO-KOMIIBIOTEPHONW MOAJEPKKM y4eOHOro Ipoliecca Ipejroiaraercs
UCIOJIb30BAHUE CIENYIOMUX LHU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB, PEANHU3YEMBIX C MOMOIIbIO
cetu InTepHerT:
WHTepHeT-noiep)kka Kypca GU3uKu

No HaszBanue caiita DIIEKTPOHHBIN aJipec
1. bub6muorexa [JOK https://m.edsoo.ru/7f413034
2. Komnexuus [TOP http://school-collection.edu.ru
3. Komnexmwst «EcrectBenHonayunbie | http://experiment.edu.ru —
DKCIIEPUMEHTBI»: (PU3MKa
4. Mup ¢usnkn: GU3NIECKHN YIKCIIEPUMEHT http://demo.home.nov.ru
5. CepBep kadenpwr obmieit ¢usuku dusdaka | http://genphys.phys.msu.ru
MI'Y: buznyeckuit MIPaKTUKYM "
JIEMOHCTpAIHH
6. WHTepHeT ypoKH. http://www.interneturok.ru/dist
ancionno
7. du3KKa B OTKPHITOM KOJUICIKE http://www.physics.ru
8. lazeta «®usuka» Wsparensckoro poma | http://fiz.1september.ru
«[lepBoe ceHTOPsI»
9. Komnexknus «EcrectBenno-Hayunsie | http://experiment.edu.ru
IKCIIEPUMEHTBI»: (hU3UKa
10. Bupryaneubiii  Metoamueckuit  kabuaer | http://www.gomulina.orc.ru
yuuTens GU3UKH U aCTPOHOMUHU
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11. 3anaun 10 GU3UKE C PEIICHUSIMU http://fizzzika.narod.ru

12. 3anumarenbHas ¢usnka B Bompocax U | http://elkin52.narod.ru
OTBETaX: CalT 3aciykeHHoro yuureis PO B.
Enpkuna

13. Kadenpa u maboparopus ¢puzukun MIOO http://fizkaf.narod.ru

14. Kganr: HAY4HO-TIONYJISIpHBIN  ¢u3uko- | http://kvant.mccme.ru
MaTeMaTHYECKHH KypHAI

15. WNndopmannonnsie TEXHOJIOTHH B | http:/ifilip.narod.ru
npenonaBanuu  ¢uzuku:  car M. S
DuUIUInmnoBom

16. Knaccuas ¢usuka: caiit yuutens ¢usuku | http://class-fizika.narod.ru
E. A. bBannunon

17. Kpatkwuii cripaBOYHHK 110 (HU3HKE http://www. physics.vir.ru

18. Mup pmsukn: pusmdecknii sxkcriepumenT | http://demo.home.nov.ru

19. OoOyuaromue TpEXypoBHEBBIE TecThl 1m0 | http://www. physics-
¢busuke: caiit B. 1. Perenpmana regelman.com

20. OmnnaitH-nipeoOpazoBaTeb enuumi | http://www.decoder.ru
WU3MEpEHUS

21. PernonanbHbIi HEHTP oTkpeITOro | http://www. phys.spb.ru
buzudeckoro obpazoBaHus (U3MIECKOTO
dakynbrera CII6I'Y

22. CepBep kadenpsl  obOmeid  ¢dusukwu | http://genphys. phys.msu.ru
buzpaka MIY: dusnpaktukym7 u
JIEMOHCTpAITUU

23. ®duzuka B WutepHere: )ypHai | http://fim.samara.ws
«lanmxecT»

24. du3nka BOKpYT HAC http://physics03.narod.ru

25. duszuka s yuwrenei: caWt B. H. | http://fisika.home.nov.ru
Eroposoii

26. dusuka.py: caWt gna  ywamumxcs u | http://www.fizika.ru
npenojaBaTenei Gusuku

217. DNeKTPOIMHAMUKA! yueHue c | http://physics.5ballov.ru
YBJICUCHUEM

28. DJIEMEHTHI: NOMYJISPHBIA ~ cadT o | http://www.elementy.ru
dbyHI1aMeHTaIbHOM HAayKe

29. Opynmut:  Oworpadum  yu€ueix  w | http://erudit.nm.ru
n3o0peTaTeNnei

30. OdunmanbHerii TEKCT, mpeacTaBieHHbIH | http://mon.gov.ru/work/obr/d

PAO

ok/obs/3838/

IMPHUJIOKEHUA K ITIPOTPAMME:
Tembl IPOEKTOB U TBOPYECKUX PadOT:
Benuuaiiime oTKpbITHS (U3HKH.
Hyxneocunres Bo BeeneHHoI.
OnTHyeckue sABIEHUS B IPUPOJE.
[IpuMeHeHue A1epHBIX PEaKTOPOB.
DKosorndyeckue npoOaeMbl U BO3SMOXKHBIE TYTH UX PELICHHUS.
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