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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢usuke 06a30BOro YypoOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHHUI K pe3yjbTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm enepaibHOW paboyeill MporpaMMmbl BOCIUTAHUSA U
KOHIIEMIIMU TpenojiaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTesbHbBIX
OpraHMu3aIusaX Poccuiickon Penepanuu, pean3yIoImnX OCHOBHBIE
00pazoBaTeabHbIE POTPAMMBI.

Copepxanue mnporpamMmbl 10 (U3MKE HampaBleHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYUYHONW KapTUHBI MHupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydyeHun ux (u3nke Ha 0A30BOM YpOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxona. Ilporpamma mno ¢usuke coorBercrByer TpedboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPE3yJIbTaTaM
oOydeHHusl, a TaKK€ YUUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEIMETHBIX
CBsA3el (U3HKM C €CTEeCTBEHHO-HAy4YHbIMM Yy4eOHbIMU TpeaMeramu. B Heit
ONPENENSIOTCA OCHOBHBIE 1I€JIM M3Yy4YeHUs (DU3UKH HA YPOBHE CPEJHEro OOILEro
0o0pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeaMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no (hu3HMKe BKIIOYACT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKK Ha 6a30BOM YPOBHE, B

TOM YHCII€ IPEIMETHBIE PE3YJIbTAThI MO IoJilaM 00y4YeHUS;

e cojepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHusl.

du3zrka Kak Hayka O HauOosee OOIIMX 3aKOHAX HPHUPOABI, BBICTyIas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuil 00 okpyxatouieM mupe. LlkonbHbIN Kype UMK — cucTeMoo0pa3yronmi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEMH,
dbuzmdeckoir reorpadueir W actpoHomueid. Vcmoip3oBaHWE W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTHM B cdepe DSHEpPreTuKkd, TPaHCIOpTa, OCBOCHUS
KOCMOCa, IMOJIyYEHHUS HOBBIX MAaTE€pUajioB C 3aJaHHbIMM CBOMCTBAMH U JIPYTHUX.
W3yyenue (Qu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa oOydarolmuxcs, B (HOpMHUPOBAHHE YMEHHH MPUMEHSThH
HAyYHbIH METO]I TO3HAHUS MIPHU BHIMOJHEHUU UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢usukM s ypOBHS CpeaHero oOiiero oOpa3oBaHUs
NOJIOXKEH pAl HUACH, KOTOpPhIE MOXHO paccMarTpuBaTh KaK MPHUHIMUIBL €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU € HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3lieloB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PUBHKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBMM C HEH MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE€ peanuzamust TpeanosiaraeT HCIOJIb30BaHHE
TYMAHUTAPHOTO MOTEHIMaNna (PU3NYECKOM HAyKH, OCMBICIECHUE CBA3U PA3BUTHUSA
¢uzukn Cc pa3BUTHEM OOIIECTBa, a TaKKe C  MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMU M 9KOJOTHUECKUMH MPOOJIEMaAMH.

Hoess npuxnaowoii  nmanpasenennocmu. Kypc (usukum mpeamosaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIIOKECHHI
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHUS 3JIEMEHTOB
colepKaHUs, MOCBSIIEHHBIX 3KOJIOTMYECKMM Mpo0JieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakKe OOCYXIICHUS
npo0IeM palMoHaIbHOTO MPUPOIOTOIB30BAHUS U SKOJIOTHYECKON 0€30MMacHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OoOIIero
oOpazoBaHus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE MPENCTABICHUNA O
CTPYKType NOCTpOeHUsI (PU3MUECKON TEOpHH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
NPUHLUIOB B  COBPEMEHHBIX IMPEJACTAaBICHUSX O MPUPOJIe, TpaHHIlAX
NPUMEHUMOCTH TEOPUH, JUIsi OINMCAaHHMS €CTECTBEHHO-HAYYHBIX SIBICHUUA W
MIPOIIECCOB).

CHCTeMHO-JeSATEeNbHOCTHBIA MOAXO0/A B Kypce (PU3MKH peanusyercs Mpexe
BCEr0 3a CUET OpraHu3alMi SKCIEPUMEHTAIBHOU JEATENbHOCTH O0YYarolInuXcsl.
Jlnst  Ga3oBoro ypoBHS Kypca GU3UKA — OTO HCIOJIb30BAHUE  CUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX 3KCIHEPUMEHTOB U JabopaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (pusuke oO0beAMHEHBI B OOIIUM CHUCOK YYCHUUYECKHUX
MpaKTUYECKUX paboT. BrigeneHne B ykazaHHOM TEepedHe JTaDOpaTOPHBIX padoT,
OPOBOJUMBIX JJIE KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS YYaCTHHUKaAMHU
o0pa30BaTeNpHOrO Ipolecca HUCXOAs M3 OCOOEHHOCTEW IUIAHMPOBAHUS U
ocHamieHust kabuHera @usuku. Ilpu 3TOoM obecneurBaeTCsi OBJAJICHUE
0o0y4aronMMuUCs yMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIEIOBAaHUSA
3aBUCUMOCTEH (PU3UYECKMX BEIUYMH U TIIOCTAHOBKY OIBITOB TIO MPOBEPKE
IPEI0KEHHBIX TUITOTES.

bonpmioe BHUMaHHME YHAENSETCS PELICHUI0 PACUETHBIX W KAa4eCTBEHHBIX
3amad. [Ipu »TOM I pacy€THBIX 3a7ad MPUOPUTETOM SIBIAIOTCA 3aJa4d C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIONINE TPUMEHSATh U3YyUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieiia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pa3znenoB. JJis KaueCTBEHHBIX 3aj[a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha
OoOBsICHEHHE MPOTEKaHUs (U3MUECKUX SBICHWH M MPOLIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOytomme BbIOOpa (U3NYECKOM MOAENTH Ui CUTyallud TMPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusimu DPIOC COO k wmarepuasbHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4YyeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(bu3KMKK Ha ypOBHE CpeJlHEro o0miero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBHIX
IpeIMETHOro KaOuHeTa (M3UKM WIM B YCIOBUSX MHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO LHKIa. B kabuHere (QU3MKU TOIKHO OBITH
HE0oOXoaMMOe J1abopaTopHOe OOOpYJOBaHUE JUIsl BBITIOJIHEHHS] yKa3aHHBIX B
nporpaMme o (GU3MKe YYCHHUYECKUX MPAKTHYECKUX padOT U JEMOHCTPALIMOHHOE
000opyoBaHue.

JemoHcTpaninonHoe o0OopyaoBaHue (GopmMupyercs B COOTBETCTBUU C
NPUHIAIIOM MHUHUMAIBHON JOCTAaTOYHOCTH U 00eCrmevynBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAlUi IS
UCCIICIOBAHMSI ~ U3yYaeMbIX SIBJICHMA ¥  MPOLECCOB, OMIHUPUYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHE MJII YYEHHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOOywaroumxcsa. TeMaThdeckue KOMILIEKTHI
Ja00paToOpHOTO O00OPYMOBaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBbHBIX CUCTEM B BUJIE ITU(POBBIX J1a0OpaTOpuil.

OCHOBHBIMU LENSIMU U3y4eHUs1 GUUKH B 00111eM 00pa30BaHUU SBISIOTCA:

e (opMupOBaHME HUHTEpeca M CTPEMJICHUS OOYyYarolMXCsi K HAydYHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HX HMHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (HOPMHUPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (dopMHUpOBaHME HAYYHOI'O MHPOBO33PEHMSI KakK pe3ysbTara H3Yy4YeHHs
OCHOB CTPOCHHSI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanne yMeHUN OOBACHATH SBJICHHS C HCIIOJIB30BAHUEM
bu3HUecKUX 3HAaHUN U HAYYHBIX JOKA3aTeIbCTB;

o (opMupOBaHHE MPEACTABICHUN O ponu (DU3UKK AT Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHne 3THX Lelned 00ecreynBaeTCsl pelieHUeM CIIeIyIOMX 3a1ad B

mpoliecce u3ydeHus Kypca (pU3rMKu Ha ypoBHE CpeHEero o01ero 00pa3oBaHus:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUK 00  0o0mWMX  (PU3HMYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

o (opmupoBaHMe yMEHHMIA TPUMEHATH TEOPETHUYECKHE 3HAHUS IS
0oOBsCHeHMsSI (PU3NYECKWX SBICHUW B TPUPOJAE U I TPUHATHUS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pa3IUYHBIX 3aJa4 C SBHO 3aJaHHOU
dbu3nyeckoil MOAENbI0, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBaTHOW yCIOBUSIM 3aauH;

e TMOHWMaHWE (U3UYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M IMPOBEIACHUS
¢u3NYECKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpeTaluu HH(pOpMaInH,
onpeaeeHus JOCTOBEPHOCTH MOIYYEHHOT'O pe3yJIbTaTa;

e CO3JaHWE YCIOBUHU JUIA PAa3BUTUS YMEHHM IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wmsyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro OOIIero
obpazoBanust otBoauTcsa 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HeeNIO), B
11 xnmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o ¢GU3NKE TEpedeHb JTa0OpaTOPHBIX U
PAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [I€JaeT BBIOOP
poBeleHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM MHIUBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COIAEPKAHUE OBYUEHUA
10 KUIIACC

Paznen 1. @Pu3uka 1 MeTOAbI HAYYHOT'0 TO3HAHUS

®usuka — Hayka o mnpupone. HayuHble MeTOABI MO3HAHUSA OKPYKAKOLIErO
mupa. Posb 3KkcnepuMeHTa W TEOPMH B MPOLECCE IO3HAHUS IPUPOJBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pU3MYECKUX ABJICHUA M MpoleccoB. HayuHble THMIOTE3BI.
duznyeckre 3aKOHbI U TEOPUU. [ 'paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponp u Mecro ¢usuku B (HOPMHUPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBLHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3znes 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABuKeHHEe. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBHXKECHUS.
Cucrema orcuéra. TpaekTopusi.

[Tepemernienue, CKOpPOCTh (CpelHSII CKOPOCTh, MIHOBEHHAs CKOPOCThb) U
YCKOPEHUE MATEPUATbHOW TOYKH, UX MPOEKIMA HA OCU CUCTEMbI KOOPJIHUHAT.
CI10’)keHME TEPEMENICHHMN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJIUHEHHOE ABMXeHHE. [ paduku
3aBUCUMOCTH  KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH M IEPEMEIICHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBobosHOE mazieHue. Y CKopeHue cBoOOIHOTO MaICHHUS.

KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MAaTEpUAIIBHOW  TOYKHA 11O
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAA
ckopoctb. [lepuon u yacrora oOpamenus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIIOMETP,
JIBUKEHHUE CHAPSAJIOB, LIEMTHBIC U PEMEHHBIE MEpeaadn.

Llemoncmpayuu

Mojenb cucTeMBbl OTCUETA, WILTFOCTPALIUS KMHEMATHYECKUX XapaKTEPUCTUK
JIBHKCHUSL.

[IpeoOpazoBanue IBUKEHUN C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yX€ U B pa3pe:KEHHOM MTPOCTPAHCTRBE.

Habnronenue nBuxkeHus Tena, OPOIIEHHOTO MO YIJIOM K FOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

Hanpasnenue ckopocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEAECIEHUS] MIHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLIECHHS MEXKIY NyTSAMU, NPOHAECHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE pPaBHBIE MPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne NBUKEHHUS IIAPUKA B BA3KOM )KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocurensbHOCcTH  [anmunes. llepBeiii  3akoH  Herotona.
HMuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3unuu cui. Bropoi 3akon HeroTona
JUIS. MATEPUAJIbHOM TOUKHU. Tpernii 3akoH HproTOHA U1 MaTepHUAIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectu. llepBas KocMmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoibxkeHus, kadenusi). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUs CKOJIBKEHUS U criia TpeHus nokos. Koaddurment tpenus.
Cuiia cOnpOTUBIIEHUS MPU IBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpalaTeNbHOE ABUKEHUE aOCOIOTHO TBEPIOIO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. I[lmedo cunbl. YciaoBus
paBHOBeCUs TBEPAOIO Tea.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLIuu.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3axkon HeroToHa.

N3mepenue cu.

CroxeHune CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT I€(OpMAIIUU.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydenne nBuxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3rHOBOM 00pasiie, OT UX AedOopMaIIHH.

HUccnegoBanue ycinoBHM paBHOBECUS TBEPAOIO TENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MeXaHuke

NmMnynbc MarepralibHOM TOYKH (T€Na), CHUCTEMbl MaTEpUaIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE HUMITyJIbCa TeJa. 3aKOH COXPAHEHHSI HMITYJIbCa.
PeakTuBHOE JBMI)KCHHUE.

Pa6Gora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETHYECKOW SHEPTHH.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIpyTO
nedhopMupoBaHHONW  TpykuHBl.  [loTeHnumanpHas 2HeEprus Tena  BOJIU3U
MOBEPXHOCTH 3E€MIIH.

[ToreHuuanbHple W HENOTEHUHAIbHBIC  CHIIBL. CBsi3b  paboOTHI
HETMIOTCHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHCTEMBI TeElL.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPYKUHHBIN MUCTOJET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[lepexoa NOTEHIUATBEHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Vyenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yuenne abCOMIOTHO HEYNPYTOTO yAapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBs3u pabOTHI CUITBI C U3MEHEHUEM MEXaHUYECKOW dHEPTruu
TeJIa Ha [IPUMEPE PACTSKECHUS PE3UHOBOIO XKI'YTa.

Paznen 3. MoJiekyasipHasi pu3uKa M TEPMOTUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOIU Meopuu

OCHOBHBIE TMOJIOKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. Moaenu CTpOEHHsI Tra30B, JKHAKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelnei. Macca u
pa3Mepsl MoJiekyl. KonnuectBo Bemiecta. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopgens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISPHO-
KMHETHUYECKOW TEOpUH HUACaIbHOro raza. AOCOIIOTHas Temreparypa Kak mepa
CpeIHEeW KHWHETUYECKOM HSHEpPruu TEIUIOBOrO JBWXKEHHUS dacTtull rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne MeHneneeBa—Knanenpona.
3akon JlanbToHa. M3ompouecchl B UACAIbHOM ra3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MPeACTaBICHUE HM30MPOILIECCOB: HM30TepMa, H30X0pa,
n3o0apa.

TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE HUCKPETHOE CTPOCHHE BelecTBa, doTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbIThl 10 U PY3UN KUAKOCTEN U razoB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita llTepHa.

OnbIThI, JIOKA3bIBAIOIIINE CyLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mogens, HILUTIOCTPUPYIOIIas IPUPOLY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHUS UIEAJIBHOIO rasa,
M30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Ornpenenenue Macchl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HW3MEPEHHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrnosvt mepmoouHamuku

TepMmoanHamuueckass cucreMa. BHYTpeHHssE dHEprus TEpMOJIMHAMHYECKOU
CUCTEMBI U criocoObl € n3MeHnenus. KonuuectBo Teminotel u padora. BuyTpeHHss
DHEPIrUs  OJHOATOMHOTO  HJEAJIbHOrO  ra3za.  Buael  Temonepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIUSI, U3TyYEHUE. Y IeJIbHAA TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEmNOTHI IpH TEMIonepeaaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBwiii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoamHamuiku. HeoOpaTUMOCTh MpOIECCOB B MPHUPO/IE.

TennoBble MalIMHbL. [[pUHIUIIBI JEUCTBUSA TETIJIOBBIX MAILIHH.
[IpeoOpa3zoBanus HSHEpPrHUM B TEIUIOBBIX MammHax. KoadduimmeHT monae3Horo
nerictBusl TeruioBod MmamumHbl. [{ukn KapHo m ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBHUA. DKOJIOTHYECKHE MPOOIEMBI TETIOAHEPTETUKH.



TexHuyeckne yCTpoOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH HSHEpPruu Tejla MPU COBEPIICHUU PalOOThI: BBUIET
npoOku w3 OyTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3/AyXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUIC0EMOHCTpAIH).

N3MeHeHnne BHyTpeHHEN SHEPTUH (TeMIEpaTyphl) Tella [P TeIUlonepeiaye.

OnbIT 1Mo aanabaTHOMY pPaCHIMPEHUI0 BO3Ayxa (ONBIT C BO3QYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTeNsi BHYyTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHjaeHcanus. Mcnapenne u kurnenue. AOCOMOTHAS U
OTHOCHUTEJIbHAsA BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u aMoppHbie Teaa. AHU3OTPOIUS CBOMCTB
kpuctayioB. Kuakue kpuctamisl. CoBpemeHHble MaTepuayibl. [LnaBieHue wu
KpUcCTaJIM3anus. Y ieabHas TeroTa miasienus. Cyonumanusi.

YpaBHeHuUE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYCHUS COBPEMEHHBIX MaTepUajoB, B
TOM 4HCJIe HAaHOMATePHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBILIECHHBIX NTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust  MaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpucTaioB.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3MepeHrne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoguHAMUKA
Tema 1. dnekmpocmamuka
Onextpu3zanys Ten. OJNEKTpUYECKUM 3apsan. [IBa Buaa DIIEKTPUYECKHX
3apAnoB. IIpOBOJHUKM, IUAINEKTPUKA U IOJYHNPOBOJHUKH. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. ToueuHbIl deKTpUYECKU 3apsl.
OnekTpudeckoe nosie. Hanpsyk€HHOCTD 3ieKTprdecKoro noii. [puHnun



CyNEPHO3ULIMMU BJIEKTPUUECKUX MOJeH. JIMHMM HAnpsHKEHHOCTU DJIEKTPUYECKOTO
OJISL.

Pabora cunm  amekTpoctatmdyeckoro  mojia.  Ilorenmman.  PasHocTh
MOTCHIMANOB. [IpOBOAHUMKM H JUDNEKTPUKA B DJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckass IpOHUIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIeKTpoEMKOCTh IIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL,
IIEKTPOMETP, DJIEKTPOCTATHUYECKAasl 3alllUTa, 3a3€MJIEHHE 3JIEKTPONpPHUOOpPOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLIKII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBre HAIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIn
IJIACTHH, PACCTOSIHUS MEXKIY HUMU U TUDJICKTPUUECCKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomaol

N3mepeHune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiit 3n1exkmpuyeckuit mok. Toxu ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctoununku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa J1st ydacTKa LEMH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE COINPOTUBJICHUE BEILECTBA.
[TocnenoBaTenpHOE, MAPAIIENBHOE, CMELIAHHOE COEITMHEHUE IPOBOIHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
IIEKTPUYECKOTO TOKA.

DNEKTPOJABMKYIASA CUJIA U BHYTPEHHEE COMPOTUBIICEHUE HCTOYHHUKA TOKA.
3akoH OMa Jj1s1 TOJIHOM (3aMKHYTOM ) AJIeKTpruyecKoi enu. KopoTkoe 3aMbIKaHuE.

OJIEKTpOHHAs  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJLIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B BaKkyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobcTBenHas U puMecHast IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—n-niepexoja. [1oaynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIIEKTPOJIN3S.



DnekTpudeckuii TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHudyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJIEKTpPOHArpeBaTelbHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYTPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MmepeHne cuiibl TOKa U HAaPSIKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS IWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IH TTONIEPEYHOI0 CEUYECHMS M MaTepHraa.

CmemanHoOe COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wu3MepeHue dieKTpoABHKYyLIeH cuibl. KopoTrkoe 3amblkaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

NckpoBoit paspsa M IpOBOAUMOCTb BO3yXa.

OOHOCTOPOHHSISI MPOBOAMMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, rabopamopHie pabomaol

N3ydenne cMenaHHOro COEJMHEHHS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYILEN CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue ammekTpoinsa.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymecTBIseTCs €
YUYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMu MaTEMaTHKH,
OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBIICHUE, Hay4dHbIH (pakT, rumore3a, ¢u3nyecKas BEIWYMHA, 3aKOH,
Teopusi, HaOII0IeHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelnieHUe CUCTEMbl YpaBHEHUH, JHHEHHas (QyHKIHS,
napabona, runepOosia, ux rpauku U CBOWCTBA, TPUTOHOMETPUUYECKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPHUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLUH HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonoecusa: mexanuueckoe IBMXKEHHE B KUBOM mpupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHMW3MOB (BUIbI TEILIONEPEaayuH, TEIJIOBOE PABHOBECHUE),
3JIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIKOCTEN U



ra30B, AJICKTPUYCCKUE CBOWCTBA METAIIOB, DJICKTPOJIUTHUYECKAS TUCCOIMAIINS,
rajbBaHUKA.

l'eocpagus: B1aXXHOCTh BO3/IyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABIKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y49€T TpeHUs] B TEXHHKE, TMOJIIUITHUKHA, HWCIIOJIH30BAHUE 3aKOHA COXPAHCHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, NmapoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMCHHBIX MAaTepHalioB, B TOM YHCIIC HAaHOMATepUAJIOB, H
HAaHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE JIIEKTPONpPUOOpOB,
KCEpOKC, CTpYHHBIH IPUHTED, ANIEKTPOHATPEBATEIHHBIC puOOPHI,
AIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKka

Tema 3. Maznummnoe nojie. INeKmpoOMazZHUMHAA UHOYKYUSA

[TocrossHHBIE ~ MarHUTHL.  B3aMMOJEMCTBHE  TOCTOSSHHBIX  MAarHUTOB.
MaruutHoe 1none. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoun cyneprnosunuun
MArHUTHBIX MOJIeW. JINHMM MarHUTHOM WMHIAyKUMH. KapTuHa TWHUN MarHUTHOMN
VHYKLHWH I10JI1 IOCTOSIHHBIX MArHUTOB.

MarnutHoe 10Jie TIPOBOAHMKA C TOKOM. KapTuHa JIMHUN WHAYKIUA
MAarHUTHOI'O IIOJIS JUIMHHOTO MPSIMOrO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaericTBre MpoOBOJIHUKOB C
TOKOM.

Cuiia Amnepa, e€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIy/Ib U HampaBiieHUE. [BUKEHUE 3apSKEHHON YACTUIBI
B OJIHOPOJTHOM MarHuTHOM noJie. Pabora cunel Jlopenua.

SBneHne 2JIEKTpOMArHUTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
VHIYKUAHW. OJIEKTPOABMXKYIAS CWia HWHAYKOHU. 3aKOH 3JEKTPOMArHUTHOMN
nnaykunu Gapanest.

BuxpeBoe nanexkrtpuueckoe Imosie. OJIEKTPOIBHXKYILAs Cuja HHAYKUUA B
IIPOBOJIHUKE, JIBUXKYIIEMCS IIOCTYIIATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHayKTUBHOCTh.  SIBJIeHME CaMOMHIAYKIMU. OJIEKTPOABMXKYINAS  CHJIA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO MOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHA HJIEMEHTAPHBIX
YaCTHL, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT OpcTena.

OTKJI0OHEHHE JIEKTPOHHOT'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIMHUYM MHIYKIIMA MAarHUTHOTO TOJISI.

B3auMopeiicTBUE IBYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJINTA.

SIBneHne 3eKTpOMarHuTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBHCUMOCTD JJIEKTPOABHXKYIIEH CUJIbI UHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUMTHOTO IIOTOKA.

SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, rabopamoprvie pabomwl

N3y4yeHne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanue AercTBUS NOCTOSSHHOTO MATHUTA HA PAMKY C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHONM WHAYKIIHH.

Paszpnes S. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble KOJ1€0AHUA

Konebarenbnass  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonmnyeckue konebanms. [lepuoxa, wyactora, ammmutyga u ¢asa KojaeOaHHA.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YeCKUd MAasiTHUK. Y PaBHEHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparenue s3Hepruu Npyu rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii koHTYp. CBOOOJHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
UJaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
AJIEKTPOMAarHuTHeIMU  KoJjieOanusimu. ®dopmyna Tomcona. 3akoH coxXpaHEHUs
HHEPTUU B UJEATBHOM KOJIeOaTEIHbHOM KOHTYPE.

[Ipencrapiienne o 3aTyxaromux kKojieOaHusX. BbIHYXICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHbBIE 37IEKTPOMArHUTHBIE KOJICOaHUS.

Ilepemennbpii  TOK. CHHYCOMIAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIPSKEHMUSL.

Tpancopmarop. [IpousBoacTBo, nepeadya u NoTpedICHUE IEKTPUUECKON
SHEPruM. DKOJOTMUYECKHE PUCKHU TPU MPOU3BOJCTBE dJeKTpodHepruu. KymnbTypa
WCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU IJEKTpONepeaay.

Jlemoncmpayuu

Uccnenosanne nmapaMeTpoB KoJieOaTebHOU CUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHHK).



Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habnronenue pezonanca.

CB0OOAHBIE AJIEKTPOMArHUTHBIE KOJICOaHUS!.

OcuwinorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM  COCIMHEHHWM PE3UCTOPA, KaTyILIKU
WHIYKTUBHOCTHU M KOHJEHCATOPA.

Mojienb TMHUY 3EKTPOIIEpeaaUn.

Vyenuueckuii sxcnepumenm, nabopamopHvie pabomol

WccnenoBanue 3aBUCUMOCTH TIEPHOJa MAJBIX KOJIEOAHWW Tpy3a HA HUTHU OT
JUIMHBI HUTH U MacCChI Ipy3a.

UccnenoBanne mnepeMEHHOTO TOKa B LENM W3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAazZHUMHbLE 60IHbL

MexaHuueckue BOJHBI, yciaoBus pacnpocTtpaneHus. llepuon. CkopocThb
pacupocTpaHeHHss W JJMHA BOJHBL [lomepeuHble W NOpPONOJBHBIE BOJIHBL.
WUuTtepdepenims u nudpakius MEXaHMIeCKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. Breicota ToHa. TemOp 3Byka.

DJIEKTPOMATrHUTHBIEC BOJIHBI. Y CJIOBUSI M3JIYUYECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanms Bektopos E, B, V B anekrpomarautHOM BosiHe. CBOKCTBA
DJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHWE, MPEIOMIICHHE, TOJISIpU3anus, JudpaKims,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH. [I[puMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paANOCBA3U U TENEBUACHU. Paguonokanus.

DIIEKTPOMATHUTHOE 3arpsSI3HEHNE OKPYIKAIOIIEH CPEbL.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3BbIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHA, TesiepoH, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE MTOMIEPEUHBIX U MPOIOIBHBIX BOJH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: U NpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue untepdepennu u Audpakiinu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYIOU U
4acTOTOM KOJIeOaHUH.



UccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, Mosipu3anus, AUGpaKiuus, UHTEpPEpPeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsmMonuHENHOE pacnpOCTpaHEHUE CBETA B
OAHOPOIHOM cpeae. JIydu cBeTa. ToueuHbIN UCTOYHHK CBETA.

OTtpaxxenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne m300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpeaenpHbId yros MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CoxHBIN cocTaB Oenoro ceera. [[Ber.

ColOuparomue # pacceWBaromue JUH3B. ToHKas JsmH3a. DOKycHOE
paccTosiHUE W ONTHUYECKas Cuiia TOHKOW JnH3bL. [locTpoenne m300pakeHU B
coOMparolMX U PacCeUBaAIOIIMX JIMH3aX. DopMyra TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMOe€ JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHKHU.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakimoHHas pemérka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAKCMMYMOB IpH NAJCHHWM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(PPAKIIOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JyMa,
dboToanmapaT, MPOCKIMOHHBIM ammapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PPAKITMOHHAS PEMIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMoNMHEHOE pacpOCTPaHEHUE, OTPAKEHUE M MPEJIIOMIICHUE CBETA.
OnTuveckue npudopsI.

[TomHO€E BHYyTpEHHEE OTpakeHue. Mozens CBETOBOA.

UccnenoBanue cBoCTB M300pakeHUH B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKOna.

Habnronenue natepdepeHinu crera.

Habnronenue nudpakiuu crera.

HaOnronenue aucnepcuu ceera.

[TomyyeHnue cnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwi



N3mMepenue nokaszaresns npesioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB M300paKeHUH B JIMH3aX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI ClIeNMAJILHOM TEOPUU OTHOCHUTEJIbHOCTH
['pannubpl  NPUMEHMMOCTM  KJIIACCMYECKOM  MexaHuku.  lloctynarer
CIIELIMAIBHOM TEOpUHM OTHOCUTEIbHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTHU
CBETA B BAKyyMe€, IPUHILIMI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.
DHEprus U UMITYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13b MaccChI ¢ BHGPFPIGI)'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBI. SHCpFI/IH
IIOKO.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®otonbl. opmyia [Inanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOU. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTre u uccienopanne porodddexra. Onbiter A. I'. CToneroBa. 3aK0HbBI
dbotodddekra. YpaBuenue ODiuiHmTeitHa misa dorodddexra. «KpacHas rpanuiiay

dboTodrddexra.

Jasnenue ceera. Onwitel I1. H. Jlebenena.

XHMMHUYECKOE JICCTBUE CBETA.

TexHuueckne yCTPONCTBA W MPAKTHYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(deKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHENTHETO (hoTodPdekTa.

Cseroauog.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pe3epdopaa mo paccestHuio o -4acTHIL.
[ImanerapHas Mogmenbp aroma. Ilocrymarel bopa. M3nyuenwe u moryomieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YPOBHS JHEPruuM Ha Apyrou. Bumwi
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BonnoBeie cBoiicTBa yactuu. Bonnel ae bpoinsa. KopnyckynispHo-BOJTHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBINI
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITHIOTED.



Jlemoncmpayuu
Mogpens onbita Pezepdopna.
Onpenenenre JUIMHBIL BOJIHBI JIa3epa.
HaGnronenue iMHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopHie pabomwl
HaOnronenue nuHeityaToro cuekrpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI, JTOKa3bIBAKOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCTU.  OmbiThl  Pe3epdopna 1mo  ompeneseHH0  COCTaBa
panuoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3TydEHUS.
Buusinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHe NpoTOHA M HehTpoHa. HykinonHas mopens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oromsl.
Anb(a-pacnaa. ODIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. [‘amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus cBA3M HYKJIOHOB B sape. Anepubie cuiibl. Jledext maccsl sapa.
SnepHble peakuuu. /lenieHue u CUHTE3 SAEP.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.
Mertoabl HAOJIIOACHHS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.
@dyH1aMeHTalbHbIE B3auMoieicTBUs. EquHCTBO u3nueckoil KapTUHBI MUpA.
TexHuueckue yCcTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, KaMepa
Busnbcona, siiepHblil peakTop, arToMHas 6omoa.
Jlemoncmpayuu
CU€TYnK MOHU3HUPYIOUIUX YaCTHUL.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

DTanbl pa3BUTHSL aCTpOHOMUH. [IpUKIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sSipKUe 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

Conxeunas cucreMa.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk sHepruu CoJiHIIA W 3BE3L.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKU. JMarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM I10CJIEIOBATCIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3/ [TIABHOM IOCIIEA0BATEIBHOCTA. BHYTpEHHEE CTPOCHUE



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoIonMU CoyHIA U
3BE3/1. DTanbl )KU3HU 3BE3/.

Mieunsiii I[lyTe — Hama T'amaktuka. Ilomoxenuwe u aBwkeHue CojHIa B
[Nanaxktuke. Tunel ranakruk. Paguoranaktuku u kBasapsl. YEpHbIE ObIPBI B sSiApax
TaJIAKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab6061a. Paz0eranue raiakTuk.
Teopus bonbsmioro B3peiBa. PenukroBoe nsiryuyeHue.

MaciraOnast ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEBEpHOro MOJyIIapHsl U SIPKUE 3BE3BI.

Habmronenus B Teneckon Jlynsl, miuaner, Mieunoro I1yTu.

O6o0maoee NOBTOPEHNE

Pony Qusukn u acTpoHOMHM B OJKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJIBHON M dTUYECKOHN cdhepax JAEsITEIbHOCTH YeOBEKa, pOib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, POJb (PU3NYECKON TEOpHUH
B (opMupoBaHUM mpeAcCTaBICHUA O GUBUYECKOM KapTHHE MHUpPA, MECTO
bu3HYecKoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJICHUH O IIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue xypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OHOJIOTMHU, XUMHH, Teorpauu U TEXHOJIOTUH.

Meoicnpeomemnvle nonwsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4dHbI (akT, TUMOTEe3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOACHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEITh, U3MEPEHHE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI M MX IMPOCKUHUH HA OCH KOOPIMHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK TMOAO00US TPEYroJbHUKOB,
ornpe/ereHue MIOMAI1 IIOCKUX Guryp u oo6béma ted.

buonocus: >nexTpudeckue SBICHUS B KUBOW MPUPOAE, KOJeOATEeIbHBIC
JBUKEHHUS B )KUBOW MPUPOJAE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJAE, ACHUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
T€ld, MEXaHU3Mbl OOpa30BaHMS KPUCTALIMYECKONM PpEIIETKH, CHEKTpPaIbHBIN
aHasus.



leoepaghus: MarHWTHBIE TONIOCa 3€MJIM, 3alie)Kd MAarHUTHBIX PYI,
doTocréMKa 3eMHON MOBEPXHOCTH, TIPEJCKA3aHUE 3EeMIICTPSCCHHA.

Texnonozusi: TUHUM 3JEKTpOINEpeNady, TIeHepaTop IEepPEeMEHHOro TOKa,
3JIEKTPOJIBUraTellb, MHIYKIUOHHAsA I€Yb, pajap, pPajAuONpUEMHHUK, TEJIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKIMOHHBIA ammapar, BOJOKOHHAs OMNTHKA,
coJiIHEeyHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenune ydeOHOro mpeamera «®Pu3nka» Ha YpPOBHE CPEIHETO OOIIETO
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIECYUTH JOCTHXKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M IMMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Dusukay JOKHbBI
OTpaXXaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEHW TMO3HMIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBa, PAaCIIUPEHUE >KU3HEHHOTO
OTbITa U OMBITA JIEATEIIBHOCTH B MPOIECCE pPealu3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCIIE€ B YACTHU:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIONIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUYECKMX T'YMAaHHCTHYECKHX U
JEMOKPATUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIHbHOCTh B MHTEPECAX TI'PAKIAHCKOIO
00111ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMEHHE B3aHMOJIEMCTBOBATh C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOUN U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHICKOM rpaX JaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, Y TUIECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOIO Oy AyIIEro;

4) 3cTEeTH4eCKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero Gu3n4eckoil Hayke;



5) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K pa3MyuHbIM cdepam npodeccuoHaTbHON NeATeNbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HKY HA TIPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rH4eCKOro BOCIIUTAHMSI:

c(hOpPMUPOBAHHOCTh HSKOJIOTMYECKOM KYJIbTYPhl, OCO3HAHHUE TIJI00ATBLHOTO
XapakTepa FKOJOTHUYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBJIEHUE JEUCTBUM B OKPYIKAIOIIEN CPELE HA OCHOBE
3HAHUSA LEJeN yCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA,

pacuIMpeHre OmbITa JEATEbHOCTH SKOJOIMYECKOM HampaBJIECHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH 10 (QU3HKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAyYHOH JESITEJIbHOCTH, TOTOBHOCTH B IIpOliecce
u3ydeHus:  (PU3MKM  OCYHIECTBISATH  MPOEKTHYID H  HCCIEIOBATEIBCKYIO
NEeSTENbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornyeckue aeicTBUA:
CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyalIM3UpOBaTh  MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIIbHOCTH, 3aJaBaTh MApaMEeTPbl U KPUTEPUU HX
JIOCTIDKCHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W INPOTHBOPEUMST B  PacCMaTPUBACMBIX
(bUBUYECKUX SBICHUSX;
pa3pabatrbiBaTh IJIaH pelieHusi MpoOJieMbl C YyYETOM aHalv3a HWMEIOLIUXCS
MaTE€pPUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX  PEAJBHOTO,
BUPTYaJIbHOI'O0 U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUU )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBarTebCKue JeliCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMU U METO1aMU
(bU3UYECKON HAYKH;



BJIa/IETh HaBBIKAMU y4€OHO-HCCIIEIOBATEIBCKON U MPOEKTHON JEATEIHHOCTH
B 00ylacTh (PU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TOUCKY
METOJIOB pelieHus 3afad (PU3MYECKOro COACp)KaHUS, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJAJE€Th BHUAAMU JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPEeTalUY, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IJaHUU yU4E€OHBIX MTPOCKTOB B 00acTH (PU3NKH;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3upoOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIIeHHUs, HaXOIUTh apryMEeHThl Jis JO0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJE€ pEIIeHUs 3aJaddl  pe3yJbTarhl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJIMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESTETHFHOCTH, B TOM YKCJIE TIPU U3YUEHUN (DUBHUKY;

JlaBaTh OIICHKY HOBBIM CUTYAIIHIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETb TEPEHOCHUTh 3HAaHWA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEIaraTh OpUrHHAIbHBIC MOAXObI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIINE allbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMU TOJy4YECHHS] MH(POpPMaLUU (PU3NYECKOTO COJepKaHUs U3
UCTOYHUKOB Ppa3HBIX THIIOB, CAMOCTOSITEILHO OCYIISCTBIATh IOUCK, aHAIU3,
CHUCTEMATHU3alMI0 W HHTEPHIpeTalfio WHOOPMALUUA Pa3TUYHBIX BUAOB U (OpM
NPEICTABICHNUS;

OLICHUBATh JIOCTOBEPHOCTH UH(OPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa WH(MOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIMOHHBIX
3alad ¢ CcoOMoJieHreM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pEeCypcocOepeXeHusl, TMPaBOBBIX U  AITHYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30NTaCHOCTH;

co3laBaTh TEKCThl (PU3MUECKOTO COJEPKaHMUS B pa3IMYHBIX (opmarax ¢
y4€TOM HazHaYeHHsI MHPOPMAIUH U LIEJICBOW ayJUTOPHH, BRIOUPAst ONTUMATbHYIO
dbopMy mpencTaBICHUS U BU3yaTn3alliu.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBHA:
OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKH HW BO  BHE-YPOUHOM
NEATEIbHOCTH;



pacro3HaBaTh IPEANOCHUIKM KOHQUIMKTHBIX CHUTyallud W CMsr4artb
KOH()JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJbHON
paboThI;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX NEHCTBHI C Y4&€TOM 0OIIuX
MHTEPECOB U BO3MOKHOCTEH KaXkJI0TO YJieHa KOJUIEKTHBA;

NpUHUMATh L[EIM COBMECTHOH  JIEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JIOCTHKEHUIO: COCTaBJIATH IUIaH ACHCTBUM,
pachpenenartb poid C y4€TOM MHEHUH yYacTHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHHMBAaTh Ka4eCTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHHKA KOMaHAbl B
oOIIMi pe3ynbTaT 1o pa3padoTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE TPOEKTHI, OIEHUBATh HJEH C TMO3WIMKM HOBU3HBI,
OpPUTHHAIBHOCTHU, MPAKTHYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIe y4eOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABaTEIbHYIO JEATEILHOCTh B 00JIaCTH
GUBUKM W aCTPOHOMHUH, BBISIBISATH MNPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBCHHEIC 3a1a49H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIHICHUS PACUETHBIX M KAUYECTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTHYECKOU pabOThl ¢ YI4ETOM UMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacmpsaTh paMKH y4eOHOTO TpeJAMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHHIA,

JIeaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO JPYAUIMH B OOIACTH
(U3HKH, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIH MHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJ€Th  HABBIKAMM  IO3HABATEJIIbHOM  pediekcuu KaKk  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJIbTATOB W
OCHOBaHUI;



UCII0JIb30BaTh MPUEMBI pedIeKCUH ISl OIEHKH CHUTYyalluH, BRIOOpA BEPHOIO
pelieHus;

YMETh OIICHUBATH PUCKU W CBOCBPEMEHHO MPUHUMATh PEIICHHS M0 UX
CHUKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTMX TIPU aHaJIu3e pe3yJbTaToB
NESATENHHOCTH;

IpUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl APYTUX TNPH aHaIU3€ pPe3yIbTaToOB
NESATENHHOCTH;

NPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLTHOKH.

B mporecce nocTmkeHHsI JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro O0OIero oOpa3oBaHHMS y OOyYarOIIHUXCS
COBEPIIICHCTBYETCS AMOITMOHATIBLHBIN UHTEJUICKT, MpEAIoJIararoIini
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIIBHOE
COCTOSIHME, BUJIETh HANPABJICHUS PAa3BUTHSI COOCTBEHHON 3MOIMOHAIBHOU cephl,
OBITh YBEPEHHBIM B CeO¢€;

CaMOPETYJMPOBAaHUSI, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBATHCSI K
AMOITMOHAILHBIM U3MEHECHHUSIM H MIPOSIBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K TOCTHKCHHUIO TIETH U
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOXKHOCTECH;

AMIIATUH, BKIIOUYAIOIIECH CITIOCOOHOCTh MTOHUMATh SMOIMOHAIIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBJICHHH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTh BEICTPAWBAaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (Gu3uMku B (HOPMUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIbHOCTH JIFOJECH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHasl TOUKa, HHEpIUAIbHAs CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEIIO,
WJICAIBHBIN a3, MOJEIU CTPOCHUS T'a30B, KUJIKOCTEU M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHud PU3NYEeCKuX 3a/ay;



pacrio3HaBaTh (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBACHITH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETUYECKON TEOpHMU CTPOEHHUS BEIIECTBA U
SJIEKTPOJAMHAMHUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MIPSIMOJUHEHHOE
JBI)KEHUE, CBOOOJHOE TMAaJIeHUE TeJ, JBUXKEHUE IO OKPYKHOCTH, HHEPIIUS,
B3auMoJielicTBUe Tell, Tu(dy3us, OPOYHOBCKOE JNBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJ, M3MEHEHNE 00BbEMA TEJl MPH HArpeBaHWU (OXJIAKICHHH ), TCIJIOBOE
paBHOBECHE, HUCHApPEHME, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3alus, KUIEHUE,
BJIAKHOCTh BO3/1yXa, MOBBIICHHUE JIABJICHUS T'a3a MPU €ro HarpeBaHWM B 3aKPHITOM
COCyZle, CBSI3b MEXKIYy IlapaMeTpaMH COCTOSIHMSI Tras3a B  HM30MpPOIECCax,
AJIEKTpU3ALUA TEJ, B3aUMO/ICUCTBUE 3apsII0B;

OTMCBHIBATh MEXAHUYECKOE JBUKEHUE, HMCIOJIb3Ys (PU3HMYECKUE BEIUUUHBI:
KOOpJIMHaTa, MyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
MMITYJIbC T€JIa, KUHETUYECKas JHEPrus, MOTECHUHAIbHASI SHEPrus, MEXaHU4eCcKas
paboTa, MexaHWYecKass MOIIHOCTh; TMPU OIKUCAHUM TPABUIBHO TPAKTOBATh
(bU3HYEeCKUIT CMBICIT WUCIOJIB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS W CAMHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYCCKYIO BEIMYHHY C JPYTUMH
BCJIUUYMHAMM;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBbIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHHS,
UCTIONB3Yyd (U3MUYECKUEe BEJIMYMHBI: JABJICHHE Ta3a, TeMIlieparypa, CpeaHss
KMHETHYECKAST YHEPIUsl XaOTUUECKOIrO JIBMKECHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJHWYECTBO TEIUIOThI, BHYTPEHHsS JHEprus, padora rasa,
KOd(pPUIIMEHT TMOJIe3HOTO JCHCTBHS TEIUIOBOTO JBWTATENs; IPU OMUCAHUM
NPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICI HCIOJIB3YEMbIX BEIWMYHH, UX
0003HaYEHUsT U €AWHUIBI, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMYUHY C IPYTUMU BEITUINHAM;

OIUCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOKMCTBA BELIECTBA U JIEKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DM3NUSCKUE BEIUYMHBI: DJICKTPUUYCCKUMA 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH MOJIs, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
NpU OMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI MCHOJIb3yEMBbIX
BEITMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
TaHHYI0 (U3UYECKYI0 BEIMYUHY C IPYTUMH BEIMYUHAMU;

aHaJU3UPOBaTh (YU3WUECKUE TPOICCCHI M SIBIICHMS, MCIONB3Ys (PU3HUECKUe
3aKOHBI Y MPUHUMIIBL: 3aKOH BceMupHOro tsarorenus, 1, Il u III 3akons HeroToOHa,
3aKOH COXPAHECHUSI MEXAHWYECKOM HHEpPruu, 3aKOH COXPAaHCHUS HUMITYJIbCa,
MPUHIUIT CYNEPINO3ULNNA CWJI, NMPUHUWAN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYKD TEOPUIO CTPOECHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPTrUU TEIJIOBOrO JABHXKEHHUS MOJIEKYJI C
a0OCOJIFOTHOHM TeMmIepaTypou, MEPBbIN 3aKOH TEPMOJIMHAMHMKHU, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMIIbI,
00J1aCTH ) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIIMIBI JCHCTBUS MAaIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHS MX OE30MacHOTO HCIOIh30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUECKUX SBJICHUU U
MIPOLECCOB € HCIHOJIb30BAHHEM IMPSIMBIX W KOCBEHHBIX W3MEPEHHH, IMPU 3TOM
dbopMyIMpoBaTh MpoOJIEMy/3ajlady H THUIIOTE3Y Yy4eOHOro  IKCICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI PUBHUUECKUX BEIUYUH, TIPU
TOM BBIOMpPAaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MMOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCHUMOCTH  MEXKIYy  (U3MUYECKUMH  BEIUYMHAMHU  C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCHpOBaTh PE3yJIbTATHl TMOJTYYEHHON 3aBUCHMOCTH (PU3NYECKHX BEIUYUH B
BUJI€ TaOJIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BaHUS,

coOmro/1aTh MpaBmiia 0E30MacHOr0 TPy/a MPH MPOBEICHUH WCCICIOBAHHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4YEOHO-MCCIEAOBATENHCKOW M MPOEKTHON
NEATEeIbHOCTU C HUCIOJIb30BaHUEM H3MEPUTENIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000pya0OBaHuUs,

pemiatb pacuéTHblE 3aJa4dl C SBHO 3aJlaHHOM (DU3WYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaliM3a YCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3UUYECKUE BEIUUYHHBI U (HOPMYJIBI,
HEOOXOJMMbIC JJisI €€ pelIeHus, MPOBOJUTH PACUEThl U OIEHHMBATh PEATBHOCTH
MOJIY4YE€HHOI'0 3HaYEHUsI PU3NUYECKON BEJIUUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHN C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHUS,

UCIIONb30BaTh ~ NpPU  PEIIEHMHM  y4eOHBIX  3a/Jlad  COBPEMEHHBIC
HH()OPMAITMOHHBIC TEXHOJOTHH VISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAITUN
Y TIPEJICTaBIICHUs Y4eOHOW M HAyYHO-TIOMYJISIPHOU MH(MOpMAIUK, MOTy4YeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE IPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MMOBCEIHEBHOW >KU3HU
Jutst obecriedeHus: 6e30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUsSI 30POBbSI M COOJIIOJIEHUSI HOPM JKOJOTUYECKOTrO
MOBEACHUS B OKPYXKAIOIEH Cpele;

paboTaTh B TpYIIE C BHIMIOJHCHUEM pA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO PACHpPEACNiTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIEITEILHOCTh B HECTAHIAPTHBIX CUTYAIlUsIX, aJIEKBATHO OIICHUBATH
BKJIaJ] KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHKU H
TEXHOJIOTUM, B MPAKTUYECKOU AECATEIBHOCTU JIFOJIEU, LEIOCTHOCTh U E€IUHCTBO
du3nYECKOil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsii, Jy4 CBETa, TOUEUHbIH UCTOYHUK CBETA, siiepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MpU perieHUur (HU3NIECKUX
3aJ1ay;

pacro3HaBath (U3MYECKHUE SIBJIICHUS (TIPOLIECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB DJICKTPOJIMHAMHUKHN M KBAHTOBOUM (PU3UKH: dJEKTPUYECKAs MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM W JBYDKYIIUHCS 3apsii, JIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE paCIpPOCTPAaHEHUE CBETA, OTPAXXEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TNOJApU3AIMS  CBETa, JTUCHEPCHUS CBETa,
dbotoanekTpudeckuii 3ghext (hoTod¢ddeKT), CBeTOBOE JaBlIeHHE, BO3HUKHOBEHHE
JMHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HUCKYCCTBEHHAs
PaIuO0aKTUBHOCTB;

ONUCHIBATh M3YUYECHHBIE CBOWMCTBA BELIECTBA (BJIEKTPUUECKUE, MArHUTHBHIE,
ONTHYECKHE,  DJIEKTPUUYECKYIO  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), HMCMOJIb3ysl (U3UYECKUE BEIUUHMHBI:
AIIEKTPUUYECKUI 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUYECKOE
CONPOTHUBJIEHUE, PAa3HOCTh MOTEHUHUAIOB, 3JEKTPOABMKYIIAs CuUja, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cuna JlopeHlla, WHIyKTHBHOCTH
KaTyIIKW, HEPrusl SJEKTPUYECKOTO M MArHUTHOTO TMOJeH, MepuoJl M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cuia TOoKa B Ipolecce
TAQPMOHUYECKUX JJICKTPOMATHUTHBIX KOJIeOAaHWU, (OKYCHOE pACCTOSHHE W
ONTHYECKasi CHWJa JIMH3BI, TIPH ONMUCAHWUU TMPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTUMU
BEJIMYMHAMU;



ONMKCHIBATh W3YyUCHHBIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
¢bu3nyueckue BEIMYMUHBI: CKOPOCTb J3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPTUS U UMITYJIbC (OTOHA, IEPUOJ MOIypaciaaa, YHEPTUs CBS3U
aTOMHBIX SI7IEP, TPU OINHWCAHWHM TIPABWJIBHO TPAKTOBATh (U3MUECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUYCHUS W CAWHUIIBI, YKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JPYIMMH BeJIMYMHAMU,
BBIYHCIIATH 3HAU€HUE (PU3NUECKON BEIUUYHUHBIL;

aHaJIU3UPOBaTh (PU3UYECKUE MPOIIECChl U SIBJICHUSI, UCTOJIb3Ysl (DU3NUYECKUe
3aKOHBI U MPUHLMUINBL: 3aK0H OMa, 3aKOHBI MOCIE0BATEIBLHOIO U MapalIeIbHOTO
COCIMHEHUs NPOBOAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJIMHEHMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPaXKEHUS
CBETa, 3aKOHBI MPETOMIICHUSI CBETa, ypaBHeHHE ODiHIITelWHa ais porodddekra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs] MAacCOBOTO 4MCIIA, MOCTYJaThl bopa,
3aKOH PAaIMOAKTHBHOTO pacmajia, IpHu 3TOM Pa3indaTh CIOBECHYIO ()OPMYITHUPOBKY
3aKOHAa, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUS (TpaHMIbl, O0OJACTH)
PUMEHUMOCTH;

OTPEICIISATh HAMPABJICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJIsl MPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W ONHCHIBATh HM300paKEHUE, CO3/aBAEMOE IUIOCKAM 3E€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 HUCCJIEJIOBAHUIO (DU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHUN: MPU ITOM
dbopmynupoBath MpooOsieMy/3aiady M TUINOTE3y Yy4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYyIOBaHWS, MPOBOAUTH OIBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHbIE M3MepeHUsl (PU3MUYECKUX BEIIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/bI OLIEHKH ITOTPEIIHOCTEN H3MEPEHHN;

WCCJIEIOBATh 3aBHCHUMOCTH (U3MYECKUX BEJIMYMH C  HUCIOJIB30BAHUEM
OPSMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCMMOCTH (DU3WYECKUX BEIUYWH B BHUJEC TAOJHUIl U
rpauKoB, 1eIaTh BHIBOBI IO pe3yjIbTaTaM MCCIEI0BAHNUS;

cobJroaTh mpaBuia 0€30MacHOTO TPyJla MPHU MPOBEICHUN HUCCIICIOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIICIOBATEIHCKOH W MPOCKTHOM
JESTENHPHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1a0OPATOPHOTO
000py0BaHUS,

pemiatb pacu€THble 3aJaydl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCIOJIb3Ysl (PM3MUECKUE 3aKOHBI U MIPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/lauu



BbIOMpaTh (PU3UUECKYIO MOJCIIb, BBIACIATh (PU3NYCCKUEC BEIMYUHBI U (HOPMYIIBI,
HEOOXOaUMbIC ISl €€ pEIICHHs, MPOBOIUTH PacuéThl W OICHHBATh PEATbHOCTDH
MOJIyYEHHOr0 3HaYCHUs (PU3HUCCKON BEIIMUUHBL;

pelaTh KaueCTBeHHBIC 3a/1aui: BBICTPAMBATH JIOTHYECKH HEIPOTUBOPECUUBYIO
IETIOYKY PAaCCYXJICHHUH C OIMOpPONM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SIBICHUS,

UCIIOJI30BaTh ~ MPU  PEIICHHH  ydeOHbIX  3aJad  COBPCMCHHBIC
UH(GOPMAIMOHHBIC TEXHOJOTUHU IS IOMCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAI[UH
U MPEACTaBICHUS YUYCOHON M HAy4YHO-TIONMYJIIPHOW WH(GOPMAIIUH, MOTYYCHHON U3
pa3IMYHbIX UCTOYHUKOB, KPUTHYCCKU aHAJIM3UPOBATH MOJTy4aeMyI0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIIUH, NPHOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3jinyaTh YCIOBHUSA MX OC30IIACHOTO MCIIOJIb30BAHMS B ITOBCEIHCBHOM
KHU3HU,

IPHUBOIUTH IIPUMEPHI BKJIa/1a POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHCHHE IPOIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCII0JIB30BaTh TEOPETHYCCKUE 3HAHUSA MO (U3MKE B IOBCEIHEBHOM KU3HU
JUIsl o0ecrieyeHus: 0€30IaCHOCTH IIPH OOpallleHHH ¢ MPUOOPaMH M TEXHUYCCKHUMHU
YCTPONCTBAMH, JIJIi COXPAHECHHS 3JI0POBbS U COOJIIOJCHHS HOPM 3KOJOTHYECKOTrO
IOBEJICHHUS B OKPY’KaIOIIEH cpeie;

paboTaTh B TpYyIIE C BBIIOJHECHUEM pa3UYHBIX COLMAJILHBIX POJICH,
IUTAHAPOBATh PabOTy TPYIIbL, PAMMOHAIBHO paCHpenesTh OO0S3aHHOCTH U
IUTAHUPOBATh JICITEILHOCTh B HECTAHIAPTHBIX CUTYaIlMsIX, aJIeKBAaTHO OIICHUBATH
BKJIaJ] Ka)XKJIOTO M3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PACCMAaTPHUBACMOM IIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsmm4ecTBo yacos DJIEKTPOHHBIE JeATeIbHOCTD
Ne HaumeHoBaHue pa3aesioB 1 (undposbie) YYHUTEIA €
Konrpoasbnsie | IlpakTuyeckue
n/n TEeM MPOrPaMMbI Bceero oOpa3oBaTe/ibHbIE y4eToM
padoThI padoThI
pecypcbl MPOrpamMMbl
BOCIIMTAHHUSA
Pazgen 1. DU3UKA U METO/IbI HAYUHOI'O IO3HAHUSA
YcraHaBivBaTh
11 Pu3uKa U METOJIBI HAYYHOTO 5 0 0 bu6moreka [[OK JIOBEPHTEBHBIE
MO3HaHU https://m.edso0.ru/7f41bf72 | orHomenns mexxy
YUUTEIIEM U
00y4aroImuMucs,
Nroro no pazaeny 2 crtocoberTByIomI
IIO3UTUBHOMY
Pa3)1e.11 2. MEXAHHUKA BOCIIPHSATHIO
o0y4aromumMucs
Bubauoreka [IOK TpeOOBaHUH U IPOCKO
2.1 Kunemaruka 5 0 0 H YUHTEIS.
https://m.eds00.ru/7f41bf72 |  Tiosymnars
00yJaroIIUXCst
2.2 JluHamMuKa 7 0 0 bubmmorexa IIOK °%6”*°”a“’ Ha ypoke
https://m.edsoo.ru/7f41bf72 | OOWENPUHATHIC HOPMI
NOBEACHMS, IpaBUIa
OOIIEHHS CO CTAPLINMHU
)3 3aKOHBI COXPAHEHHUS B 6 1 1 bu6mmoreka [JOK pE——
MCXAaHUKE https://m.edsoo.ru/7f41bf72 CBEPCTHUKAMM
(oOyuyaromumucs).
Uroro no pasaeny 18 Moanepscisats B
JIETCKOM KOJIJICKTUBE
JIETIOBYIO,
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJUHAMUKA IPYKEMOGHYIO
atmocdepy.
11 OCHOBBI MOJIEKYJISIPHO- 9 0 | bubnmoreka [JOK Crponts
' KUHETUYECKON TEOPHUH https://m.edsoo.ru/7f41bf72 fﬁ;ﬁf;f:;ﬁﬁif?‘y’wM
BuGIMOTEeKA I_I OK KYJITyPHBIX PasiliIHi
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 0 serer,
pMOL https://m.edsoo.ru/7f41bf72 | TOIOBOSpaCcTHEIX 1
HMHAUBUAYAIBbHBIX
ArperaTHble COCTOSHHS OCOBEHHOCTE.
BbubmuoTeka I_IOK [puBnekarh BHUMaHHE
3.3 BenrecTsa. Pa3oBEIE 5 0 0 06yHaIOLIXCA K

IIEePEXObI

https://m.edsoo.ru/7141bf72

LIEHHOCTHOMY acCII€KTYy
NU3y4Ja€MBbIX Ha YPOKE




Hroro no pazaeny

24

Paznea 4. JJIEKTPOAUHAMMUKA

bubmuorexa [JOK
4.1 EKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
[TocTOsIHHBIN 2TEKTPUUYECKUN
4.2 TOK. TOKM B pa3IM4HbIX 12 bubmmorexa [IOK
' ] P https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

SIBIICHUH, TIOHATHUH,
MPUEMOB.
AHanu3upoBaTh
peanbHOe COCTOSTHHE
Jiel1 B y4eOHOM Kitacce/
rpymre.

ToOyxnatb
00yJarOIIUXCst
coOMI0/IaTh HAa YpOKe
MIPUHLUIIEL y4eOHOU
JMCIUIIIAHEL K
CaMOOpraHHU3aLHH.
3anmmars
JTOCTOMHCTBO H
HHTEPECHI
o0yJaromuxcs,
IIOMOTaTh JETSIM,
OKa3aBIINMCS B
KOH(JIMKTHOMH
CHTYaLHH W/HIN
HEOJIaronpHUsATHBIX
YCIIOBUSIX.




11 KJTACC

Koau4yecTBo yacos JIEKTPOHHBIE JeATeJIbHOCTD
Ne HanmenoBanue pasaesioB u (uu¢posbIe) YYHUTEIA C
Kontpoasnbie | IlpakTudeckue
n/n TeM NPOrpaMMBbl Bcero o0pa3oBaTejibHbIE y4yeTom
padoThI padoThbI
pecypcnl NMPOrpamMMbl
BOCIHUTAHUS
Paznea 1. JIEKTPOJINHAMMUKA
MarauTHoOE€ ITI0JI€. bu6nuoreka [JOK Ycranapmparh
1.1 11 1 3 JIOBEPUTEIIbHbIE
DNeKTpOMarHuTHask UHAYKIUS https://m.edsoo.ru/7f41¢c97¢c | orHomenns mexay
y'-ll/lTCHeM u
6
Htoro mo pazaeny 11 anzzgff;d}:;zx
H03I/ITI/IBHOMy
Paznen 2. KOJIEBAHUSA U BOJIHbBI Bgcnpmmfo
O0yJaromMMHucs
71 Mexannueckue U 9 0 1 bu6mmoreka [{OK Tpe6GoBaHKii i IPOCKE
. YUHTENS.
AJIEKTPOMArHUTHBIE KOJIeOaHUs https://m.edsoo.ru/7f41c97¢ |  Tosywaars
00yYarOIIUXCSt
29 Mexanndeckue 1 5 1 0 Bbubnuoreka [JOK COBITIOAATE Ha ypoke
' . OOIIENPHHSTHIE HOPMBI
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41¢97¢ | | o g npapina
0OIIEHHUS CO CTApUINMK
23 OnTHKa 10 0 3 bu6mmorexa [IOK (yurensv)
https://m.edsoo.ru/7f41¢97¢ ?ngCTHHKaMH )
0! y‘{aIOI_LII/IMPlC)I .
ToanepxuBatb B
I/ITOFO o pagfueﬂy 24 JICTCKOM KOJIJICKTHUBE
— JEJIOBYIO,
Pa3nea 3. OCHOBBI CIIEIMAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH ﬂpymecgmﬂyro
atmocdepy.
OcCHOBBI crieIIUaILHOM TEOPUH bubmuoreka [JOK Crpours
3 . 1 4 1 O BOCITUTATCJIbHYIO
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c |  nesrensrocts ¢ yuerom
KyJbTYPHBIX Pa3IHuuil
neTe,
I/ITOFO HO pa3ﬂe‘ny 4 HOHOBOSpaCTHbIX u
I/IHHPIBI/IHyaIILHLIX
Pa:me.ﬂ 4. KBAHTOBAS ®U3UKA 0COOCHHOCTEH.
IIpuBnexats BHUMaHUE
4.1 OneMeHTHI KBAHTOBOM ONTHUKH 6 0 0 bubmorexa HOK OOy aIOILIXCH K
' https://m.edsoo.ru/7f41c97c | eHHocTHOMY acniexty
HM3y4acMbIX HA YPOKE
4.2 Crtpoenue atoma 4 0 0 bubnuotexa [JOK FIBIICHIH, HORGTHH,




https://m.edsoo.ru/7f41c97¢

Bbubnuoreka [JOK

4.3 ATOMHOE 57pO > 0 https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU
51 DNeMEeHTBI ACTPOHOMUH U 7 | bubmmoreka [JOK
' acTpOPU3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeny 7
Paznen 6. OBOBIAIOHIEE IOBTOPEHUE
Bbubnuoreka [JOK
6.1 Obodmaroree nopTopeHHe 4 0 https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME

[IPHEMOB.
AHaIM3MpoBaTh
peaabHOe COCTOSHHE
nen B yueOHOM Kiacce/
rpymie.

TToGyxnath
00yYaroIuxcst
cobJIFOIaTh Ha ypoKe
NPHHIUIEI Y4eOHOM
JMCUUIUIAHBL 1
CaMOOpraHU3aLiH.
3amumars
JIOCTOUHCTBO U
HHTEPECHI
o0yJaromuxcs,
[IOMOTath JETSIM,
OKa3aBLINMCS B
KOH(IIMKTHO#
CHUTYaLHH W/HIH
HEOJIaronpHUsTHBIX
YCIOBHSIX.







INIOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kontpoasnbie | IlpakTtuuyeckue
n/n Bcero u3yyeHusi | oOpas3oBaTesibHbIE
padoTbl padoTbI
pecypchl
dusuka — Hayka o IPUPOJIE.
1 Hayunslie MGTZ bl HO?I,)H;)HI/IFI 1 0 0 bubmmorexa [IOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero MUupa
Ponb 1 mecTo pusuku B

) (dbopMUPOBaHUN COBPEMEHHOM | 0 0 bubnuorexa [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU JCSATEIBbHOCTH JII0AEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | 0 0 bubmuoreka [JOK
nBwxeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NpsAMOIMHENHOE 1 0 0 bubmmoreka [JOK
JIBMKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPSAMOJIMHEITHOE | 0 0 bubnuoreka [JOK
JIBYOKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe mageHue. Y CKopeHue 1 0 0 bubnnorexa [JOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBrmykeHne MaTepHaIbHOM TOYKH I10 1 0 0 bubmmorera [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
8 [Ipuniun otHOCUTENBHOCTH [ anniies. 1 0 0 bubnmoreka [JOK




WNuepruuansHbie CUCTEMBI OTCUETA.
ITepsbIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

N bu6nmmoreka [IOK
9 cynepno3uiuu cui. Bropoi 3akox
N https://m.edsoo.ru/ff0c3be8
Herotona 11 MmaTepuanbHON TOUKH

10 Tpertnii 3akoH HproToHA 1114 bubnuorexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroteHus. Cuia

11 TskecTu. [lepBas kocmuyeckas bubmmorexa LIOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuita tpenus. Koaddumuent tpenus.

13 Cuna ZE))H OTI/IBJIGI({bI/(}:I npu BI:E(CHHH bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeNa B AUAKOCTH WU ra3e
[TocTynaTenbHOE U BpalaTeibHOE

14 JBIDKEHHUE a0COIOTHO TBEPIOTO Tea. bu6nunoreka [JOK
MowmeHnT cunbl. [lneuo cunsbl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tema
HNMnynec MaTepuanbHOM TOYKH,

15 CHUCTEMBbI MAaTEPUAJIbHBIX TOYEK. bubnnorexa [JOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE ABUKEHUE
PaboTa 1 MOIIIHOCTE CHITBI.

16 KuneTtnueckast 3Heprusi MaTepUAIbHON bubnnoreka [JOK
touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPruu

17 [TorennmanesHas 3Heprus. bubmmoreka [JOK




[MoTeHnmansHas SHEPTUs yrpyro
ne(pOpMHUPOBAHHON MPY>KUHBI.
[ToTeHumanbpHas SHEPTHs TeJa BOIH3H
HIOBEPXHOCTHU 3eMJIH

https://m.edsoo.ru/ff0c461a

18

HOTGHHI/I&JII)HLIG 1 HEINOTCHIIMAJIbHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIMAIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI TEll.
3aK0H COXpAaHEHHS] MEXaHUYECKOU
SHEPIrUU

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHast pabota
«HccnenoBanue CBs3U pabOThI CHUITBI C
U3MECHEHHEM MEXaHUYECKOW SHEPTHU
TeJia Ha MMPUMEPE PaCTKCHUS
PE3HMHOBOT'O KI'yTa

20

Konrponbnas pabora o reme
«Kunemartnka. [{luaamuka. 3aKoHBI
COXPAaHCHUSA B MCXAaHHUKC)

bub6muoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KWHETHYECKOU Teopuu. bpoyHoBCcKoe
newkenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JIBUKEHUS U
B3aMMOJECMCTBHSI YaCTHL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, JKUAKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonuuectBo
BemiectBa. [locrossuHas ABoraapo

24

Tennooe paBHoBecue. Temnepartypa
u e€ usmepenue. llkana temmneparyp




Ienscus

WUneanvusiii raz B MKT. OcHoBHOE

Bbub6muoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEl KHHETUYECKON YHEPTUU bubnuorexa [JOK

26 JBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HccnenoBanne 3aBUCUMOCTH MEXTY
napaMeTpamu COCTOSIHUS
Pa3peKEHHOr0 ra3a»

29 W3omporuieccel B nealbHOM rase U ux bubnuorexa [IOK
rpaduueckoe npeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 croco0n1 e€ m3meHenus. KonmdaecTBo bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOIO UJ€ATbHOTO
rasa

31 Bunapel remionepenaun bubmorexa LHOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEILIECTBA.
32 KoaunuecTBo TeminoTsl npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AanadaTHbIN Mpoliece

1 [IepBblil 3aKOH TEPMOJIUHAMUKHU U €TO bubnnorexa [IOK
NPUMEHEHUE K U30Mpolieccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTumocTs mporieccos B bubmmorexa [JOK




npupoze. Bropoii 3akon
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunun aevicreus u K111 reruioBoit

bubmuoreka [JOK

35 MaIlIUHbBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKOJIOTHYECKHUE MTPOOIIEMBI
TEIUIOPHEPTeTUKHI
13 O6o06marmuil ypok «MoJekyspHast bubnnoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabora mo teme
39 «MonexynspHas ¢puznuka. OCHOBBI brbmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooGpa3zoBaHue U KOHACHCAIHS. bubnuorexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO31yxa. HachleHHbIi bubmmorexa [TOK
yxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
4 amop(HbIe Tera. AHU30TPOIHS bubnuorexa [JOK
CBOMCTB KpUCTa/LIOB. JKunakue https://m.edsoo.ru/ff0c6510
kpuctayiibl. CoBpeMeHHbIe MaTepuaibl
[InaBneHue U KpUCTAIIU3ALIMSL.
bubmuoreka [JOK
43 VY enpHas TEIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarust
Bbu6nuoreka [JOK
44 YpaBHeHHe TemI0BOro fananca
P https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tell. DJIEeKTPUIECKAN bubmmoreka [JOK

3apsn. JlBa BUaa 3JIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiioB

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U

bubmuoreka [JOK

46 MOJIYTIPOBOTHUKH. 3aKOH COXPAaHECHHUS
YHIPOBOA p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3apsiioB. 3aKOH
. . bubmuoreka [JOK
47 Kynona. ToueuHslil 371€KTpUYECKUI
https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsk€HHOCTB 37EKTPUYECKOTO
48 noJs. [IpuHnun cynepno3unuu bubnuorexa [IOK
AJIEKTPUYECKUX TToeH. JInnun https://m.edsoo.ru/ff0c6df2
HaInpsKEHHOCTH
PaboTa cuit aeKTpoCcTaTuyecKoro
49 nosist. [lorennman. PasHocts brbmmorexa [TOK
] ’ https://m.edsoo.ru/ff0c6f00
MOTEHITHAJIOB
[IpoBOAHUKY W AUAIIEKTPUKHU B
50 3.]'IpeK OCTaTUYECKOM noie bubnmorexa LHOK
P ) https://m.eds00.ru/ff0c7018
JusnexTpudeckas IpOHULIAEMOCTh
bu6mmoreka [IOK
51 OnekTpoéMkocTh. KoHaeHcarto
P P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IMIJIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopnas pabora U3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHOMI AeUCTBUSA U IPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOITUPOBAIBHOIO

amrmapara, CTpyWHOro IpuHTepa.
DIeKTpocTaTUYeCKas 3aIluTa.




3a3eMIIeHHE 3JEKTPOIIpHOOPOB

55

DNEKTPUUECKUH TOK, YCIOBHUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma aiis
ydacTKa Lenu

56

IMTocnenoBaresabHOE, MapajlieIbHOE,
CMEIIaHHOE COCTUHEHHE
npoBoAHUKOB. JlabopaTopHas paboTa
«HSY'—IGHI/IG CMCHIAHHOT'O COCANHCHUA
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH 3IEKTPHUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa J171s1 TOTHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C ucToyHMKA TOKA U
€ro BHyTPEHHET'O CONPOTUBICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNIEKTPOHHAsI TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCTh
COTNPOTHUBIICHUS METAJIJIOB OT
temiiepatypbl. CBEpXIpPOBOJUMOCTh

60

DIEKTPUYECKUM TOK B BaKyyMe.
CBoMCTBa AIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHMKH, UX COOCTBEHHAs U
MpUMecHasl MpoBOAUMOCTh. CBOWCTBA
p—n-niepexona. [loaynpoBogHIKOBBIE
npuOOpbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUN TOK B pacTBOpax U
pacriaBax 3JIEKTPOJIUTOB.

Bbub6muoreka [JOK

62 DINIEKTPONUTHYECKAS TUCCOIUALIHS. ! https://m.edsoo.ru/ff0c82ba
DnexTponaus
DIIEKTPUUYECKHUM TOK B raszax.

63 CaMOCTOSITeNIbHBIN U ) bub6muoreka [JOK
HECaMOCTOSITENIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnaszma
DJeKTpudecKue mpudopsl U

64 YCTPOWCTBA U UX NPAKTUYECKOE ) bubnuorexa [JOK
npuMeHenue. [IpaBuiia TeXHuKu https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o6marmuii ypok ) bubnnoreka [JOK
«DIEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KontponbHas pabota no reme

66 «Qnextpocraruka. [TocTosHHBIH 1 bubnuorexa [IOK
31eKTpudecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHas 1 bubnnorexa [IOK
pabota mo TemMe DIEeKTpOoANHAMUKA https://m.edsoo.ru/ff0c8c56

68 PeseprHbIit ypok. O600maronmii ypok 1 bubnuorexa [IOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 63
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11 KJTACC

Kosun4yecTBO 4acos DJIeKTPOHHbIE
[1]
JI:[;-H Tema ypora Bcero Kontpoaburpie | Ipakruteckue II/I[:;:eHI/Iﬂ gg]il;l;?)i:fenbnme
padoThI padoTbI pecypes!
[TocTostHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBEe. MarHuTHOE T0JI€. | 0 0 bubmmorexa [JOK
Bekrop MmaruuTHOM MHAYKIUU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUU
MaruuTHO€ 1oJie MPOBOIHHUKA C

) ToKoM. OnbIT Dpcrena. | 0 0 bubnuoreka [IOK
B3anmoneicTre NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yuenue 1 0 1 bu6nunorexa IIOK
MAarHUTHOTO MOJIS KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMe MarHMTHOTO IIOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cnia AmMmiepa.

4 Jlaboparopnas pabota 1 0 ) bu6nunorexa IIOK
«Uccnenosanue nerucTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PamKy C
TOKOM»

JleficTBMe MarHMTHOTO IIOJIS Ha

5 JIBUKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 0 0 bubnmoreka [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHast MHayKius. [loTok

6 BEKTOpa MarHUTHOM nHaykuuu. J/C 1 0 0

WHIYKIHUU. 3aKOH 3JI€KTPOMAarHUTHOM




nHaykunu Papanest

Jlaboparopnas pabota
«Uccnenosanue sBiIeHUS
3JIEKTPOMArHUTHOM UHTYKITUIDY

bubmmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIICHUE
camonnaykiuu. C caMOMHIYKIUU.
DHeprusi MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T10J1€

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTsa U Ux
IIPUMEHEHNE: TOCTOSIHHBIE MAarHUTHI,
ANEKTPOMAarHUThl, JJIEKTPOIBUTATENb,
YCKOPUTEIH AJIEMEHTAPHbBIX YaCTHII,
MHIYKIUOHHAS M1eYb

10

O6o06maronuit ypok «MaraHutHoe
moJie. DJIEKTPOMAarHUTHAS HHTYKITUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o reme
«MarsuTtHoe moJe.
DIIeKTPOMArHUTHAS HH/TyKIIUSD)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOTHBIC MEXaHHUYECKUE
KoJjebanus. ['apmoHnveckue
KoJieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJIEOaHUH.
[IpeBpatieHue sHEPrUN

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«UccnenosaHue 3aBUCUMOCTH
neproja MajbIxX KoJiebaHuii rpy3a Ha
HUTHU OT AJINHBI HUTHU 1 MAaCCHhI rpy3a>>

14

Konebarenbublif koHTyp. CBOOOIHBIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820




AJIEKTPOMArHUTHBIC KOJIcOaHus B
uearbHOM K0je0aTeIbHOM KOHTYDE.
AHaJorus MeXy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHS YJHEPTUH B U/ICATBHOM
KoJIe0aTeIbHOM KOHTYPE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHuAX. BeIHy X 1eHHBIE
MexaHudeckue kojedanus. PeoHaHc.
BbIHyX1eHHBIE 37IEKTPOMArHUTHbIE
KoJie0aHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CHHYCOUJAIBbHBIN
MepeMEeHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JIEHCTBYIOILIEE 3HAUEHNE CUIIBI TOKA U
HaIPsSUKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTro,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

19

VY CTpONCTBO U IPAaKTUUECKOE
IIPUMEHEHHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa IIEpEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepesad

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUUECKUE PUCKHU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynsTypa ncnosnb3oBanus
3JIEKTPO3HEPTUHU B TOBCETHEBHOM
JKU3HU




MexaHndecKne BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuon. Ckopoctb

bubmuorexa [JOK

21
pacnpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepe4nsle ¥ MPOJOIBHBIE BOJHbI
” 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
ONEKTPOMarHuTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopocTs. [Ikana Brbmmorexa LIOK
p ) https://m.edsoo.ru/ff0ccfe0
JIEKTPOMAarHUTHBIX BOJIH
ITpyHIMIIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3zputue cpeacTs
cBa3u. Pagnonokanus
25 Konrtponbnas pabora «Konebanus u bu6mmoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc68
[IpsamonnHENHOE pacpoCTpaHEHHE
2% CBETa B OJIHOPOJIHOM CpeJie. bubnmoreka [JOK
ToueuHbIl HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
. but6mmoreka [JOK
27 cseta. [locTpoenne n3zobpaxeHuii B
https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKaje
[Ipenomnenue ceta. [lonHoe
73 BHYTpeHHee oTpaxeHue. [IpenenbHbiii bu6moreka [IOK
YIOJ ITIOJIHOI0 BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHHUS
29 Jlaboparopnas pabora «M3mepenue bubnmoreka [JOK
[oKasareJsis MPeJIOMIICHUs CTEKIIay https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenne n3o0paxeHuii B bubnmoreka [JOK




nuH3e. Dopmyra TOHKOM TUH3BI.
VBenn4yeHue JTNH3EI

https://m.edsoo.ru/ff0cddle

Jlaboparopuas pabota

31 «HWccnemoBanne CBOUCTB
M300paKeHU B THH3AX»
Hucnepcus cera. CI0XHBIN COCTaB
0 6enoro csera. L[Ber. JlabopaTopHas
pabota «Habmoaenue aucnepcuu
CBETa»
13 Wnrepdepennus creta. dudpaxius bubnmoreka [JOK
cera. Jludppakunonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre NpudOpPHI U YCTPOICTBA U
yCIIOBHUS UX O€30MaCHOTO IPUMEHEHUS
['pann1BI TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKH. [TocTynaTel bu6mmoreka [IOK
CHeluaIbHON TeOpuun https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmmorexa [JOK
37 3amenIeHe BpEMEHU U COKpallleHHe
https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus 1 UMITYJIbC PEISITUBUCTCKOM
38 yacTtunbl. CBA3b MACChI C DHEPTUEH U bubnnorexa [IOK
' P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPIHUs MOKOS
Konrtponsnas pabora «Onrtuka.
. bubnmoreka [JOK
39 OcHOBBI cIelIMATILHON Teopuun

OTHOCHUTCIBHOCTHU

https://m.edsoo0.ru/ff0cf610




®oronsl. ®opmyina [Inanka. DHeprus

bubmuoreka [JOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U HCCIIEIOBAHNE BuG OK
41 ¢dorosdpdexra. OnbiTer A. T nommoreka L
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsI potodddexTa. YpaBHEHUE
42 OiHIuTeiHa 115 potosdpdexra Brbmrorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» ¢porodddexra
Jasnenue ceera. OnbiTel I1. H.
. bubnmoreka [JOK
43 JlebGeneBa. XuMuueckoe AeHCTBHC
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue yCTpouCTBa U
MPAKTUYECKOE MPUMEHEHHE:
44
dboToseMenT, GOTOIATIHK,
COJTHEYHast OaTrapesi, CBETOIHMO]]
45 Pemenue 3a1a4 mo teme «J1€MEHTHI bubmmoreka [JOK
KBAHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Monenb atoma ToMmcoHa. OMBITE
46 Pesepdopna o paccesHuio o-4actu bubmorexa IOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
bubmuorexa [JOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Wznydenne n miornomnieHne GpoToOHOB
48 I I/I}ll'Ie €X0JIe aToMa C O Hc(};o OBHSI bubmorexa [IOK
P pexod . g yp https://m.edsoo.ru/ff0dOafa
SHEpPTUM Ha ApYyToil. Bumel criekTpoB
BomnnoBbie cBOMCTBa YacTUIl. BOJIHBI
N N but6mmoreka [JOK
49 ne bpoiua. KopiryckyisspHO-BOIHOBOM

nyanu3M. CrloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC N3JIYUCHUC

50

OTKpBITHE paInOAaKTUBHOCTU. OTBITHI
Pesepdopna o onpenenenuio cocraBa
PaarOaKTUBHOT'O U3JTYUCHUA

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6eTa-, raMma-
u3lly4eHus. BiousiHue
PaMOaKTUBHOCTH Ha )KUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEMUTPOHA.
W3otonsl. Anbda-pacna.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-uznyuyeHue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sIJIpe.
SnepHbie peakuuu. SaepHbIin
peaxtop. [IpoGiembl, NepCeKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI A1€PHOMI
SHEPTEeTUKU

bubnunorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeToIbl HAOTIOACHUS U
PErucTpanyy dJI€MEHTAPHBIX YaCTHLL.
Kpyrusiii cron «®yHIaMeHTaIbHbIE
B3anmMOJAeHCcTBHUA. EMMHCTBO
(bu3nIeCcKoi KAPTHHBI MUPa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3pesnus,
SIPKHUE 3BE3/1bl, IUIAHETHI, UX BUIUMOE
nerokenne. ColtHeyHas cucTeMa

56

Comnurte. CoHeuHast akTUBHOCTD.
Ncrounuk 3aeprun ConHua 1 3837




57

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TJIABHOM
nocie0BaTeIbHOCTH. BHYTpeHHee
cTpoenue 3BE31. CoOBpeMeHHbIE
MIPEJICTABICHHUS O TIPOUCXOXKICHUH U
sposirori COJIHIIA U 3BE3

58

Muieunsii [1yTe — Hama ["anaktuka.
ITonoxxenne n npuxenue CosHIA B
lNamakTuke. I'anaktuku. YEpHbIE ABIPHI
B si[{pax rajgakTUK

59

Bcenennas. Pazberanme ramakTuk.
Teopust bosboro B3peIBa.
PennkroBoe nsnyueHue.
MeraranakTuka

60

Hepemenabie mpo6ieMbl aCTPOHOMHH

61

KonrtponbHas pabota « neMeHTbI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOH cepax NesaTeTbHOCTH
4eJI0BEKa

63

O6o06maromuii ypok. Pois u mecto
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTUHE MUpa

64

O6o06uraromuit ypok. Posb
¢busnveckoit Teopun B HOpMUPOBAHIH
MIPEJCTaBICHUN O (PU3NIECKOM
KapTHHE MUpa




Oo6o06maromuii ypok. Mecto
(hU3UIECKO KapTUHBI MHPa B 00IIIEM

65 1
psAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJIE
66 PesepBHBIi ypok. MarauTtHoe 1nose. 1
DneKTpOMarHuTHas UHAYKIHS
PezepBHblii ypok. Ontrka. OCHOBBI
67 CHeIUaIbHON TEOPUHU 1
OTHOCUTEILHOCTH
Pesepwnbiii ypok. KBantoBas ¢usuka.
bubmmoreka [JOK
68 DneMEeHTBI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d 1784
acTpo(u3uKH
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®wusuka, Mskumes ['.41., Byxosues b.b., Corckuit H.H. mox penaxiueit [TapdentreBoit H.A.,

10 xnacc, AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienue ;

®usnka, Mskumes ['.J1., byxosues b.b., Yapyrun B.M. nox penaknueii [TapdhentoeBoit H.A.,

11 knmace, AknronepHoe o6mectBo «M3marenbctBo «IIpocsemnieHuey .

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

o Jlupmaktnueckue marepuansl @usnka 11 knacc / A.E.Mapon, E.A.Mapon. — M.:
WznarensctBo «podar, 2014.

e Temarndeckue KOHTPOJIBHBIE U CaMOCTOSITEIbHBIE PaboThI 1o (usuke 11 kiacc /
O.U.I'pomiuieBa. — M.: M3natennbcTBO «IK3amen», 2012 1.

o @usuka. Konrponbueie paboTel B HOBoM (popmare. 10 kmacce. ABT. 'ogosa 1.B.
Kontponsubie pabotsl B Buae TectoB. « MuTemnext-Lentp», Mocksa, 2011

e ®usuka. KontponbHbie paboTel B HOBOM opmarte. 11 knacc. ABT. 'onosa 1.B.
KonTponsubie pabotsl B Buae TectoB. « MuTemnext-Lentp», Mocksa, 2011

e VHuUBepcaibHBIC IOYpPOUYHBIC pa3zpaboTku mo ¢usuke. 11 kmacc. ABt. Bonkor B.A.
HecranaapTHble ypoku, HCTOPHUECKUE 0030pbl, CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
paboThl, SKCIIEpUMEHTHI, TecThl. «Bakoy», Mocksa, 2011

e DJeKkTHBHBIN Kypc «MeTosl pemenus ¢puzndeckux 3aaad». 10-11 xmaccel. ABT. 30pun
H.U. Macrepckas yuutens. Mexanuka. MosekynspHas ¢usuka. TepMmoanHaMuka.
OnektpoanHamuka. «Bako», Mocksa, 2007

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

e Annmanuu puzmueckux o0beKToB. http://physics.nad.ru/
XKusas ¢pusnka: odygaromras mporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢usnku ¢ ucnoiaszoBanueMm MHaTepHera. http://www.phizinter.chat.ru/
®dwuzuka.ru. http://www.fizika.ru/
®dwu3uka: KOJUIEKIUs OMBITOB. http://experiment.edu.ru/
@dwu3uka: AIEKTPOHHAS KOJUIEKIIHS OMBITOB. http://www.school.edu.ru/projects/physicexp
www.resh.edu.ru










