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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeameTraMu. B Hel
OIIPENETSAIOTCS OCHOBHBIE LM HM3YYEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI M0 rojilaM 00yUEHHUS;

e cojepkaHue yueOHOro mpenamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX MNPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (opMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3Wku 1jis ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOX0/I B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
IpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJST M OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TMJIaHUPOBAaHUS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmeumBaeTcs  OBIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJISIFOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytouue BbhIOOpa (U3MYECKON MOAENU g CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHMYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKKA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU AOMKHO OBITH
HeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji1 BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyAoBaHHEe (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00Opy/nOBaHME IS YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILICKTHI
7a00paTOpHOTO O0OPY/IOBAaHUS JIOKHBI OBITH TMOCTPOEHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYJarOIIMXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX MHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEeIyIOMNUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOpPETCHWE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUs pa3IUYHBIX 337a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbLHOE
co3faHue GU3NIECKO MOJCINIH, aJIeKBATHON yCIIOBUSM 33]a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU HWHGOPMAIIHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIET0BATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBblE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxkeHWe. [[BukeHWE  MaTrepualibHOM TOYKHA 1O
OKPY>KHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBUKECHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO TMaJICHHUS.

Hanpagiienne CKopoCcTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLIECHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproTOHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoadgduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi »Heprusi MarepuaibHOM TOYku. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumaneHas DHEPTUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KHUIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekys. Konnyectso Bemecrsa. [locTositnaas Asoranpo.

TennoBoe paBHOBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anbsToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita lITepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aIMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsAST 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTh poLieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo
nevctBus TerwtoBoi mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe mMyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TerioTa miaBjieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OaaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu nNoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYecKWil 3apsan. JlBa BHUIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTh 3iieKTpuuyeckoro mnois. ITpuHiun



CYNEPHO3ULINMU ANEKTPUUYECKUX Tonei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocratmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuidi TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIBHBIH W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETrO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbie CBI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Quanueckas BEIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIay, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IMCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JpPYrHE), JBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHArpeBaTENbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop MarHuTHOM wuWHAYKOMH. [IpuHIMD cynepno3uuun
MAarHATHBIX MOJIeW. JIMNHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TOPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJI JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BHKeHUE 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABIXKyLIas cujia
CaMOWHYKLINH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, DJEKTPOJABUIATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHrEe CaMOUHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuoa, yactora, amrumryga u ($aza KoeOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojieOaHusIX. BbIHYKIE€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: JIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJaeOATENbHONM CUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS. OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pPE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MajbIX KOJIEOAHUM rpy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIxana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u Audpakiiuy MeXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogeHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HNccnenoBanne  CBOMCTB ~ JJICKTPOMATHUTHBIX — BOJIH: OTpa)XCHHUE,
nperoMIIeHUE, oNsIpu3anus, Audpakuns, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbld ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroliie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Ccuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEpP(hEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsgpu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJieCKona.

Habmronenne natepdhepeHIy CBeTA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue ciexkTpa ¢ mOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAILCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaeaoBanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordekra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpaHuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Lmanerapnas mopens aroma. Iloctymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTPOEHUS sApa. OTKpbITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.

SnepHble peakunu. JleneHrue u CUHTES slIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOMIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOieicTBUs. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpoMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKOB 4acTUIL (M0 TOTOBLIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHepruum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJEN0BAaTEIbHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3Bodtounu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE n3mydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIA30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOAKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp Gu3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kimacce oCymliecTBIsSIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxka: pelleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (GUTYp U 00BEMA Tell.

buonoeusa: snextpuueckue SBICHUS B JKUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHamu3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIHM, 3aJ€KU MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUUXCAd PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXIEHUI, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATENBHON JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKON EATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIeHUs,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMYyJNIHpOBAaTH W aKTyaJIu3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEJIH JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIABJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbLcKue JeHCTBUSA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIBCKON U MPOSKTHON JEATEIbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITb TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pellIeHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nndopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy npeCcTaBIeHUs U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOMU JESATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTh poid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIIMH B 0O0JACTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABbIKAMU  TO3HABAaTEIbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEPIIAEMBbIX JEUCTBU M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce DOCTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢Gu3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar AFO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U MPOSBIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTIKCHHIO LN H
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh 3MOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaabHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIABIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



JJEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JIBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojieicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTAJUIM3ALMNS, KUIICHHUE,
BJIAXKHOCTB BO3/yXa, MOBBILICHUE JABJIIECHUS Ira3a IIPYU €ro HAarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHS Tra3a B  H30mporeccax,
AJICKTPU3ALM TEJ, B3aUMOJICMCTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IMYyTh, IIEPEMEIIECHUE, CKOPOCThb, YCKOPEHHUE, Macca Tejia, CHUa,
HMMITYJIbC TeJla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIINHOCTh;, NPU ONKHCAHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W CIUHMUIIBI,
HaxO0JUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAaHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTHMU
BEJIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KMHETUYECKasl dHEPrUsi XaOTUUYECKOIO JABWKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHUCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bu3NYECKYyIO BEIMYUHY C IPYTUMU BEIHMUHUHAM;

OIACHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD MOJIsI, MIOTEHLUAJ, PA3HOCTh MMOTEHIUAJIOB;
Py ONMHWCAHWHM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbBIX
BEITMYMH, WX OOO3HAUYCHUS] W EIUHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIAPHO-KUHETUUECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GbOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlliH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUM, NPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBOIBI;

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nHIl U TpadUKOB, A€TaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOMU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPANBATh JOTHYECKH HEMPOTUBOPEUHBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpYMIE C BBIIOJIHEHUEM PAa3IMYHBIX COIHAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TIPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIIOAEH, LEJOCTHOCTh U E€IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU PEUICHUU (PU3MUECKHUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus U MOJApU3aLMs  CBETa, JAHWCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NIMYHBIX  Cped) |
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHONB3YAd (U3UYECKUE BEITHMYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO mMOJsi, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KAaTYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ M 4YacToTa
KoieOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKHIM
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTH U UMITYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, YHEPTHSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIECChI U SBICHUS, UCIOJB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapajjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPAHEHUA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HMCIa, MOCTYJaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMPABICHHE BEKTOPA UHAYKIIMK MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynmupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (DU3NUECKUX BEJIMYMH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIMYMH B BUJE TaOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C UCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJTB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIN3a YCJIOBHS 33a/1a4u
BBEIOMPATH (PU3UYECKYI0 MOJEINb, BBIACIITh (PU3MUECKUE BEIMYUHBI U (OPMYJIBI,



HEOoOXOoMMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YUYEHHBIC 3aKOHbI, 3AaKOHOMEPHOCTH U
(duznueckue sBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4ueOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTY4aeMyI0 HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MACHOTO MCTOJIh30BAaHUS B MMOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ut o0ecrieyeHus: 0€30MacHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAOIIEH Cpee;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PANMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nose. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 EtIffsJ:I/I;IrT:;{;Eg/I;MICWC
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O IPUPOJIE.
1 Hayuurie MeT(})];[(bI HO?I»)H;.)HI/ISI 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) $bopMHUPOBAHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JBHKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOogHOe maieHue. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? CYHCPHOSHINM CHIL. BTOpOHvBaKOH https://m.edsoo.ru/ffO0c3be8
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuiia ZEHpOTHBJIeI({qu:I pu I[BI/IE(GHI/II/I bubmorexa HOK

https://m.edsoo.ru/ff0c3{f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[ToreHuunanpHas S3HEPTUS YIIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeEXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ n3mepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonmmuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubnmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpoIieccoB B bubnmnoreka [JOK




npuponae. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachlleHHbIN bubnmorexa LIOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[1naBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHMe Ter10Boro 6agaHca
PABHEHIE TEHOROLO Datial https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUISCKUN bubnmnoreka [JOK

3apsa. J{Ba BUIa SIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 3I€KTPUISCKUHA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konmencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpHUHTEpa.
DIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3azemiieHue 3JIEKTPOIpuOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaiesbHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepouHas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 IIpUMeECHas MPOBOAUMOCTb. CBOMCTBA | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUECKHUI TOK B pacTBOpax 1

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN U | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbHas padora no teme

67 «9nexkrpocraruka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEAAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypoxa Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
BekrTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJC 1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOM




uHaykiuu Papanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

14

O6o06maromuit ypok «MarautHoe
I10JI€C. aﬂeKTpOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MAcChl Tpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHMTHBIC KoJIeOaHUs B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
IJIEKTPO’HEPTHH B TIOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTh. [llkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ffOcd4e0
n300pakeHH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenpHbIi bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
IoxKasaTeJis IPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3odpaxeHuii B bubnmnorexa [JOK




nuH3e. Dopmysia TOHKOHN JTMH3BI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENHHOCTD OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameJieHre BpeMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
. bubmuoreka [JOK
38 yacTULbl. CBA3b MAcChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHbI poToddPekTa. YpaBHEHUE
42 QﬁHmTegl)Ha H(Is)lq)q)OToaq)(}l@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porodddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUECKOE EHCTBUE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
¢dorosnemenT, GpoTogaTUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu brbmmorexa [IOK
pPOpAA 1O p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoteka IIOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 I I/I}ll'lqe €X0JIe aToMa C O H(()II)"O OBHS bubmorexa HOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA ApyTroi. Buabpl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJTHOBOM nyayin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXJICHHOC U3TTYyUYCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. Biausxue
PaIMOAaKTUBHOCTH Ha )KHUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMoOJIeUCTBUS. EAMHCTBO
(bu3MUECKOI KapTUHBI MUPAY

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHe
3BE3/1b], IUIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBostonu CoJHIa U 3BE3]

Muneunsiii [lyTe — Hamma ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pazberanue ranakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe usnyudenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

64

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPU3IUKN»

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O606maromuit ypok. Poib




(dbuzndeckoit Teopuu B hopMUpOBaHUHT
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MUPA B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX IIPEJICTaBICHUN O IPUPOLE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepnsiii ypok. KBanroBas pusuka.

68 SHGI\EGHTBI};I::TPOHOMI/H/I U ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpH  HarpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3anus TCII, B3aHUMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpPJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
MOTEHIMAJbHasl JHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HCIOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHHE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSST JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJNIE3HOTO0 JEUCTBHUS TEIUIOBOTO JBUTATEINS; MPH
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO0 BETHUHUHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3ydEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIECTBA U
AJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCTONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE noJe,
HAaIpsDKEHHOCTh  1OJI, IOTEHLMANI, PAa3HOCTb IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OO0O3HAYCHUS U EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JPYIrMMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEpIuH,
3aKOH COXPAaHEHUs UMITYJIbCA, IPUHLUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TeMIlepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIpQKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIBI JEUCTBUS MaIlUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (OpMYIHPOBaTh MpodiaeMy (3amady) U THUIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpGH.IHOCTCﬁ I/I3MepeHI/1ﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE i €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqyu: BBICTpanBaTh JJOTUYCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/IIICCKI/IG SABJICHUSA

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEJACTABICHUS Y4eOHOW W Hay4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B oxpymaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHATIBHO  PACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsX, AJE€KBAaTHO OLICHUBATH BKJAJ KaXkJIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMAaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OpMHpPOBaHUN COBPEMEHHON HayyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUHN 3apsl, slepHas MOJEIb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHN: (prU3nyecKux 3aaa4y

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMMUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANIEKTPOMAarHuTHas MWHAYKLHS, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHEe,  IpelomiieHue, uHTepdepeHus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OnwuceiBaTh  M3yueHHBIE CBOICTBa  BelleCcTBA  (DJIEKTPHUUECKUE,
MarHUTHBIE, OMITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTh Pa3THIHBIX
Cpel) U DJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckue BENUYHMHBL:  DJJCKTPUUSCKUW  3aps], CWiIa  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHnla, WHAYKTUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3JEKTPOMArHUTHBIX KoJieOaHuM, doxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMNUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOIB3YEMBIX BEIMYWH, UX
0o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUYHUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceiBaTh HN3Yy4YCHHBIC KBAHTOBBLIC ABJICHUA U MPOLUCCCHI, UCIIOJIb3YAI
(bmuqecxne BCIIMYUHBI: CKOPOCTHh JJICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHOpH OIKMCaHUU
IpaBUJIBHO TPAaKTOBATb d)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
nX 00O03HAUYCHUS H CAWHUIIBI, YKa3bIBATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnyeckue 3aKOHbl M NpUHOUNBL  3akoH  Owma,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS DJHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUsT  MacCOBOIO  YHCJA, IMOCTYyJlaTthl  bopa, 3akoH
palMOaKTUBHOTO pachaja; TMpH OSTOM pa3lin4yarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCTIEPUMEHTHI TIO HCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmyaupoBaTh MpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBOBI

11.10

11.11

OCYHICCTBJISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C MCIOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIIEIOBAaHNI B pamMKax y4eOHOro OKCIepUMEHTa, Y4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHONb3ysd (PU3MUECKHE 3aKOHBl M INPHUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BLICTPAUBATb JJOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTaBICHUs Y4eOHOW U HAy4YHO-IOIYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIM3UPOBATDH MMOJIY94aCMYHO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MacHOr0 HCMOJB30BaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp30BaTh TeopeTHyeckue 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM
KHU3HH 7151 o0ecTiedeHns 6e301MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pPOBbS MU

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®usuka — Hayka o npupoae. Hayunsie
METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U Teopuu. ['paHUIIBI TPUMEHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cootBeTcTBUs. Ponmb u wmecto (Qusuku B
(dbopMUpOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B MPaKTUYECKON

JIeTEIbHOCTH JTI0AeH

MEXAHHWKA

2.1.1

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.1.5

CBoOopgHoe majienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsA0B, LENHBbIE W PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JIBUKEHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne NBUKEHUs IapUKa B BI3KOU
xuakoctu. M3ydyeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HploToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJBXKEHUS M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALLECHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepuaJgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cuibl
234 MoIHOCTh CHIEI
535 Kunernueckas sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHas dSHeprus Tesa
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
537 CBs3b pabOThl HEMOTEHLUHUAIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUn

CHCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYEeCKOH OHEPIrun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpoWCTBA: IBUKEHHE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJENICH

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIBbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [llkana remneparyp KensBrna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

l'azoBbie 3ak0HBI. M30mpOLIECCH] B MAEATBHOM
raze ¢ MOCTOSHHBIM KOJHMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1
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IIpakTnueckue paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U pabora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL OElCTBUSA
TeIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoaddunueHt
nonesHoro  nedctBus  (mamee —  KIIM)

terioBoid MamuHebl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermtoBsie JIBUTATEITH. JKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenpHast TerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaAJJIbL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHve u KpucCTaUIM3AIMs. Y IeNbHAS
o TerutoTa riaBieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoanMKH, JURJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKU
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DneKTpruyeckoe oJIe. Hanpsxénnocts
115 3IEKTPUUYECKOTO MOJIA. [MpuHIMNT
o CYIEPIIO3ULIHAHU. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
116 PaGora cumim  3IEKTPOCTATHYECKOTO  MOJIS.
o ITorennuan. PasHOCTE MOTEHITNAIOB
417 HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas




IIPOHHUIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpuyeckoit enu. Koporkoe 3amMbIkanue
DneKTpoHHas MIPOBOJMMOCTh TBEPIBIX
408 METaJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJJIOB oT TEMIEPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

IIPpOBOAUMOCTL IIOJYIIPOBOIAHUKOB. CpolicTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLAIINSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC puOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

4.3.1

IlocrosiHHBIE MarHuThl. B3anmMmoneiicTBue

IIOCTOSIHHBIX MarHuToOB

4.3

4.3.2

MarauTtHOoe TmoJe. BekTop MarHuTHOU
uHAyKIuU.  [IpuHIUn — cyneprno3uiuu.
Jlunum marnutHOM wuWHAyKIuu. Kaptuna
JUHUMA  MAarHuTHOM  MHAYKIUHU  TMOJA

IIOCTOSAHHBIX MAarHuTOB




MarHuTHOe T10J€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 110 JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoeiicTBre MpOBOAHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOlyJIb M HallpaBJICHUE
Cuuia JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JIBrokeHHe  3apsHKEHHOM  4YacTHIbI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C nnaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
4.3.8 unaykuuu dapanes
BuxpeBoe snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
439 MOCTYTATEIbHO B OAHOPOJAHOM MarHMTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThL. Nsyuenne
MarHUTHOTO TOJIsi KaTyIIKd C TOKOM.
4.3.15 UccnenoBanme meiicTBUS  MHOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUH




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
[Tepwion, uwacrtora, amiuMryaa u  (asa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaTeMaTH4eCKuu

MasaATHHK

YpaBHEHHE TapMOHHYECKHX KOJCOaHUH.
5.1.3 Kunemarmueckoe u JTTHAMHYECKOE

OITMCaHKE KO0JIe0aTEILHOIO JABUIKCHUA

[IpeBpamenue SHEPIrUH pu
rapMoHHYeckux  kojebOanusx.  CBs3b
5.14 AMILIATY/]IbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyiebaHHil e

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoJsieOaHus B
UAeaIbHOM  KOJIEOATEIBHOM  KOHTYpE.
AHanoruss MeXIy MEXaHWYECKHUMU U
3EKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHa

3akoH COXPAaHCHU DHEPTUU B HUJACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinyxeHHbIE MEXaHHUYECKHEe KojeOaHus.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie AJIEKTPOMAarHUTHBIE

KOJICOAaHUS.

[lepemennbiii  Tok.  CHUHYycCOUTAJIBbHBIN

HepeMeHHBIfI TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUINTYIHOE W JEUCTBYIOLEE 3HAYCHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [TpousBoacTso, mepenada




5.2

U MOTpeOseHne >JIEeKTPUUYECKONH SHEPTHUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJEKTPOIHEPTUH B

HOBCCHHCBHOfI KHN3HU

TexHnudeckue ycTpoicTBa: ceicmorpad,

5.1.11 AIEKTPUUECKUIN 3BOHOK, JUHUU
aJIeKTpoIiepesay
[Ipaktuueckne pabGotel. MccnempoBaHue
3aBUCMMOCTH TE€pUoa MaJbIX KoJeOaHUt
s rpy3a Ha HUTH OT JJIMHBI HUTH M MAacChl

rpysa. MccnenoBanue nmepeMeHHOTO TOKA B
e U3 TOCJIEA0BATENBHO COCIHMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

Mexanudeckue BOJIHBI, YCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBIL.

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

Bricota Tona. TeMOp 3Byka

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CJIOBUSA
WU3JYy4YECHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyM¢€

5.2.5

CBoiicTBa  BJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEIOMIICHUE, MOJIPU3aNNS,
mudpakuus, uHTepdepenuus. CKoOpocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI PagruoCBA3 U TCIICBUICHHUA.
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5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue YCTpPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJICBU30D,

aHTeHHa, tenedon, CBU-neup

###PariH##OII TUKA

[IpsAMonnHETHOE PacIpOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

5.33

534

5.35

OtpakeHne cBeTa. 3aKOHBI OTPAXKCHUS
csera. [loctpoenre M300paKeHMIt B IIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOTIOTHBIH roxa3areiib
TIpeTIOMIICHUS

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenbHblid yron MOJTHOTO BHYTPEHHETO
OTpaXKeHUs

Hucnepcust  cBera. CHOXHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollue JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHnit B COOMPAIOTITUX
U pacceMBalIIMX JuH3ax. Dopmyna
TOHKOW JHWH3EL. YBeIWUeHHe, JaBacMoe

JIMH30H

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepeniiuss cBera.  KorepeHTHbIE
HWCTOYHHKHU. Ycnosus HaOI01eHUs
MaKCUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOYHUKOB




Hudpaknus  ceera.  udpakiuonnas
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
5.3.9 MaKCHUMYMOB npu MaJeHuu

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIUOHHBIA ammapar,

5.3.11 MHKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAsI
ONTHKA, nudpakIOHHAS peléTKa,
TOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

IIoKa3arciisd IMPCIOMIICHUSA. I/ICCJIGZIOBaHI/IC
53.12 § .
CBOUCTB I/I306pa)KCHI/II/I B JIMH3aXx.

Hab6mronenue qucnepcuu ceeta

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAaHTHOCTb
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUITI OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpPEMEHH U COKpallleHue
IUTAHEI
6.3 DHeprus ¥ UMNyJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHThI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
7.1 7.1.1 ¢doroHa ¢ ero uacToTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U UccaenoBaHue Gporodddexra.




7.2

7.1.4
7.1.5

Ombitet A.I'. CroneroBa.  3akoOHBI
dotorddexra

YpaBHeHue DHHIITEHA s
dhororddekra. «Kpacnas TPaHMIIA»
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XUMUYECKOE JICHCTBUE CBETA
TexHUYECKHE YCTPOMCTBA: (HOTOIIEMEHT,

(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccienoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHNEe (OTOHOB IIpU  IEpexone
aToMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroii. Buasl ciektpoB. CnekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BomnoBrle cBoicTtBa yactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIEeKTpOHOB Ha

KpHUCTaax

CronTanHoe H BBIHY)XXJICHHOC H3JTYUYCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonbl HAaOMIONEHHST W PETUCTPAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI




7.3.3

Pesepdopna 1o ompeneneHuro  cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaANOaKTUBHOCTH HA JKUBBIC OPIraHU3MBbI

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxnonnas mozenp siapa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

siapa. M3oTomnsl

7.3.4

7.3.5

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3Jy4YeHHue. 3aKOH  paJinOaKTHUBHOI'O
pacnana

OHeprus CBS3M HYKJIOHOB B  sIpe.

SAnepusie cunbl. Jledekt Macce saapa

7.3.6

Snepuble peakuuu. JleneHWe W CHHTE3

aaep

7.3.7

7.3.8

7.3.9

7.3.10

Snepusiit peakTop. TepmosinepHbIit
cuHte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DHEPTETUKU

OneMeHTapHble  YacTuilpl.  OTKphITHE
IO3UTPOHA. dyH1aMEHTaJIbHbIE
B3aMMO/ICHCTBUS

TexHuueckue  yCTpoOMCTBa:  JTO3UMETP,
kamepa BwunbcoHa, snepHbIl peakTop,
aTomMHas 6om0Oa

[Ipaktrueckue pabotel. ccnemoBanme
TPEKOB YaCTHII (o TOTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3BE31IBI, IIAHETHI, UX BUAMMOE JIBIIKCHUE

8.2

ConHeuHass cucreMa. IlnaHeTbl 3€MHOI

TPYIIIIBI. IImaneThI-TUTaHThI u nux




8.3

CIIYTHUKH, KapJHWKOBBIC ILJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

Comane, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTIEKTPAJbHBIA ~ KJIACC —  CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY» JJIA

3BE3] TJIaBHOM IOCICA0BATCIIBHOCTHU

8.6

#H#Par###BuyTpenHee  CTpoeHHE  3BE3N.
CoBpemMeHHbIE MIpE/ICTaBJICHUS 0
MPOUCXOXKICHNU U H3Boroiu  ConHna u

3BE31. DTanbl )KU3HU 3BE3T

8.7

8.8

Mineunsii  Ilyre — Hama [anakTuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, ra3a MW IBUIM.
[lonoxxenne u gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaktuk. PagmorajakTWku U

KBa3zaphl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn XaOb6na. Pa3z0eranue rajakTuk.
Bospact u paguyc BcenenHou, Teopus
bonsmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtabHass ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménubie mpoOaemMsl

aACTPOHOMHHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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