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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWI W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHOW mporpamMmebl, mnpeacraBieHHbx B PI'OC COO, a Ttakke ¢ ydé€rom
denepanbHOl pabouell MporpaMMbl BOCIIUTAaHMS ¥ KOHILENIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUuMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpPaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpedoBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiabTaTaM OOyueHHUs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1IeIM U3ydyeHUs: (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHus, MjIaHUPyEMbIe
pe3yinbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeIMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:
® IUIaHUpYEMbIE pPe3yJbTaTbl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIE PE3YAbTATHI MO rojiaM O0OyUeHUs;

e cojiepkanue yueOHoro npeamera «Du3ukay 1o rogaM ooydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KA4€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOIMMA JJisi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMmueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUW OMNpeleNsieT XapakTep U pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMupOBaHHNE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 00yJaronuxcs, B popMupoBaHue yMmeHUH
MPUMEHSTh HAyYHBIH METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICJOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0Iero o0Opa3oBaHusl MOJO0XKEH Psij UJIEeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTuHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kypce sBisercs (OpMHpOBaHHE MPEACTaBICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKIMH, HDABCTBEHHBIMU U IKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkxkKe 00CyXIeHHs MPoOJIeM PallMOHAIBHOTO NMPUPOJIOTIONIB30BAaHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH dJIEMEHTaMHU Kypca (U3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
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MPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHHUMOCTH TEOpHUH, Ui OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO- I TETbHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JEesATeIbHOCTH oOyuatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — 3TO HCHOJIB30BAHWE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB MU
nabopaTtopHBIX paboOT, KOTOpBIE B TMporpamMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CIMCOK
YUYEHUYECKUX NMPAKTHUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OILIEHKH, OCYIIECTBIIACTCS yYaCTHHKAaMHU 00pa30BaTEIbHOTO
rporLecca UCX0/i1 U3 0COOCHHOCTEN IIIaHMPOBAHMS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Trom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
MPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAETSeTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [lpu saTom
JUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJENH ISl CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBMSIX MPEIMETHOro KaOuWHeTa (U3UKU WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B kabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBIMOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opynoBaHME.

JleMOHCTpallMoOHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUMBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
(Gu3nKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3Yy4aeMbIX SBICHHUH M IPOLECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHEHUH.

JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX PaboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M 0OeCHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKTHI JIaDOpaTOpHOro OOOpyNOBaHMs JOJDKHBI OBITH
IIOCTPOEHbl HAa KOMILUICKCHOM HCIOJIb30BAaHUHU AHAJIOTOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMU LIENIIMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

¢ hopMupoBaHNE MHTEpeca M CTPEMIICHHsI 0O0yJaOUIUXCsl K HAYyYHOMY HU3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

epa3BUTHE INPEACTaBICHUH O HAYYHOM METOJIe¢ IO3HaHUA M  (OPMHUPOBAHUE
HCCIIEI0BATENIbCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e hopMUpOBaHME HAyYHOI'O MHUPOBO33PEHHUS KaK pe3yiabTaTa H3Yy4eHHs OCHOB CTPOCHHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;

¢ hopMUpoBaHNE yYMEHHI OOBACHATH SBJICHUS C UCIOJIb30BAaHMEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX JI0Ka3aTeNIbCTB;

¢ (hopMupoBaHME MpeACTaBICHUHN O posid (PU3MKK ATl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3a/Jad B Ipolecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHusi:



4

® IpHOOpETeHNE CUCTEMBbI 3HAHMK 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSX, BKIIOYAs] MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, 3JEKTPOJANHAMHKY, KBAHTOBYIO (DU3HUKY
Y 3JIEMEHTHI aCTPOPH3HKH;

¢ hopMupoBaHNE YMEHHI MPUMEHSTh TEOPETHUYECKHE 3HAHMS ISl OOBSICHEHUS (PU3MYECKHX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHON )KU3HH;

® OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 337ad C SBHO 33JaHHOHN (DU3NUECKOI MOJEIbIO,
3aja4, TOJPa3yMEBAIONINX CaMOCTOATEIFHOE CO3AaHue (U3UYECKOW MOJENH, aJeKBATHOU
YCIIOBHUSIM 33]1a4H;

® MOHMMaHUEe (PU3MYECKUX OCHOB M TPHHIMUIOB J€HCTBHA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BJIUAHUS HA OKPYKAIOLIYIO CPEY;

® OBJIAJICHHE METOJIAMH CAMOCTOSITEIbHOTO TUTAHUPOBAHHUS M TIPOBENEHUS (U3NIECKUX
OKCTIEPUMEHTOB, aHAIW3a W WHTEPIpeTali WHPOPMALUK, ONPEACTICHUS JTOCTOBEPHOCTU
MIOJIyYE€HHOTO pe3yJbTaTa;

® CO3/IaHUE YCJIOBUM JUIsI Pa3BUTUS YMEHUH IPOEKTHO-UCCIIEN0BATENbCKON, TBOPUYECKOM
NeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbII YpOBEHb) HAa YpOBHE CpeAHEro oOmiero oOpa3oBaHHs
otBoautTcs 136 gacoB: B 10 kmacce — 68 yacoB (2 gyaca B Henenmo), B 11 kimacce — 68 gacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme no pusuke nepedeHs J1ad0paTopHbIX U MPAKTHUECKUX paboT
SBIISIETCSI PEKOMEHJIOBAHHBIM, YYHTENh JelaeT BHIOOp MpOBeACHUs TabOpaTOpHBIX padoT u
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI O MO3HAHUS

®uszuka — Hayka o npupojae. HayuHble MeTOIbI MO3HAHUS OKpyXaromero mupa. Ponb
SKCIIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (HpU3NYECKUX SIBICHUN | TmpolieccoB. Hayunele runote3nsl. Ouzndeckue
3aKOHBI ¥ TEOPUU. |'paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIINIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HayyHOW KapTHUHBI MHUpa, B
MPAKTUYECKOUN ACATEILHOCTH JIIO/ICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMIIBIOTEPHBIEC JATYHKH.

Paznena 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe ABMKEeHHE. (OTHOCHUTEIBHOCTh MeXaHWdeckoro mABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTepHUaIbHOW TOYKHU, UX MPOEKIUU HA OCH CHCTeMbI KoopauHat. Cllo)KeHHEe MepeMelleHrui u
CIIOEHHE CKOPOCTEHl.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABIKeHue. I'paduku 3aBUCHMOCTU
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEUIEHUSI MaTepUaIbHON TOUKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKopeHrne CBOOOHOTO MaIeHus.

KpuBosmueiiHoe paBwxeHue. J[[BrkeHHe MarepuanibHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JUHEHHas ckopocTh. llepumon u
gacTtoTa oOpameHus. LleHTpocTpemMutensHOe yCKOPEHHE.

TexHuueckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETp, ABUKEHUE
CHaps/I0B, LIEMHbIE U PEMEHHBIE MEpEIauH.

Jlemoncmpayuu
Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
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[IpeoOpazoBanue IBUKCHHI C UCTIOIH30BAHUEM IMPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.
Habmroienue ABMKEHUS Tea, OPOIIEHHOTO MO YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.
N3mepenue yckopeHust CBOOOAHOTO Ma/ICHUS.
Hamnpagnenue ckopocTH Ipu IBMYKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3ydeHune HepaBHOMEPHOTO JBUKEHUSA C LIEJIbIO ONPEACIICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEKIY NYTSIMU, TPOUACHHBIMH TEJIOM 32 IMOCIEA0BATEIIbHBIC
paBHbIE MPOMEKYTKM BPEMEHU IPU PaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOU CKOPOCTHIO,
PaBHOM HYJIIO.
N3yuenune nBUKEHNs AapUKa B BA3KOW KHUJIKOCTH.
N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipunnun otHocuTensHOCTH [ammites. Ilepsiii 3akoH HeroToHa. MIHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwma. [lpunnun cynepno3unmu cuil. Btopoit 3akon Herotona st
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTepUaibHbBIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna Tsoxecth. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenune. Buasl Tpenust (mokosi, cKoybkeHwus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUsI U cuina TpeHus nokos. Kosddumuent tpenus. Cuna conpoTUBICHUS
TIPU ABMKEHUH TeJa B )KUJIKOCTH WUJTU Ta3e.

[TocTynarensHoe ¥ BpamiareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT cHbl OTHOCUTENBHO OCH BpameHusa. [lmedo cumbl. YcioBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHWE: IOAIINUITHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SIBrieHrEe MHEpLUH.
CpaBHeHME MacC, B3aMMOJICHCTBYIOLIUX TEJl.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CnoxeHue Cuil.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIii.
Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.
CpaBHEHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecUs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3ydenue nBuxenus Opycka o HaKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B MPYXUHE U PE3MHOBOM 00pa3slie,
OT Ux JehopMalnH.
UccnenoBanue ycaoBuid paBHOBECHS TBEPJOTO TeJA, UMEIOIIET0 OCh BPAILLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

Nmmynsc MaTepuanbHON TOYKH (Tea), CHCTeMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHs UMIyJibca. PeakTHBHOE IBUKEHHE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprus MaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[MoTenmmanesHas sueprus. [loTeHIManbHas SHEPTHS YIPYro Ae(pOpMUPOBAHHON MPYKUHBIL.
[ToTennmanpHas YHEPrUs Tejaa BOINU3U NOBEPXHOCTH 3eMIIH.
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[ToTeHnManpHbie W HEMOTCHIUMANbHBIE CHIIBL. CBsi3b PabOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON FHEPTUU CUCTEMBI Tell. 3aKOH COXpPAaHEHUS MEXaHUYECKON SHEPTHUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckue ycTpoOMCTBA U INPAKTHYECKOE IPHUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBU’KEHHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE.
[lepexoa MOTEHIMATEHON YHEPTUU B KHHETUYECKYIO H 00OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yuenune abCOMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanue cBsA3M pabOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW PHEPruu Tella Ha MpUMepe
pacCTsKEHHUS PE3UHOBOTO JKT'yTa.
Paznen 3. MoaekysipHas puznka 1 TepMoAMHAMHUKA
Tema 1. Ocnoebl MOIEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe maBwxkenue. Jduddys3us. Xapaktep ABMKEHHS ¢ B3aUMOJICHCTBUS YaCTHIL
BemecTBa. MoJieTi CTPOCHUSI Ta30B, KHIAKOCTEH M TBEPABIX Tel W OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pa3mepbl Mosekyn. KoswndecTBo BemiecTsa.
[Toctrostnaas ABoraapo.
TemmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Lenscus.
Mogens unaeansHOTO Taza. OCHOBHOE YpaBHEHHUE MOJIEKYISPHO-KHHETHYECKON TEOpUur
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHed KHHETHYECKOW JHEepruu
TEIUIOBOTO JBWXKEHUs dactun rasa. lllkama temmnepatyp KensBuna. ['a30Bble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npepcraBieHne U30MPOIIECCOB: U30TEPMA,
M30X0pa, u3obapa.
Texuuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.
Jlemoncmpayuu
OnbIThI, TOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BElecTBa, (poTorpapuu MOJIEKYa OpraHHuYeCKUX
COEIUHEHUN.
OnbiTel 10 AUPPY3UN KUAKOCTEH U ra30B.
Monens OpOyHOBCKOTO JIBUKEHHUSI.
Monens onbiTa LlTepHa.
OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.
Mogenb, WUTIOCTPUPYIOLIAsl IPUPO/LY ABJICHUS ra3a Ha CTEHKU COCyAa.
OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICATIbHOTO I'a3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
Omnpenenenne mMacchbl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpEHHIl 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.
HccnenoBanue 3aBUCMMOCTH MEX]1y TapaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.
Tema 2. Ocnogvl mepmoounamuku
TepmonnHamuueckass cucteMa. BHYTpEHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonmndyecTBo TErioTsl U pabota. BHyTpeHHsIs SHEpTUsi 0 JHOATOMHOTO
UJeanbHOTO Tra3a. Buasl Termonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y elIbHast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.
[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOIMHAMUKH K u3ompoleccam. [ paduyeckas nHTepnperanus paboTh rasa.
Bropoii 3akoH TepmouHamMuku. HeoOpaTuMOCTh POLeccCoB B IPUPOJIE.
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TemnoBeie MammHbl. [IpuHnune! neiicTBus TennoBbix MamuH. [IpeoOpa3oBanust 3Hepruu B
TeroBbIX MamuHax. Koaddunuent nonesnoro aeicTBus ternoBoi Mammubl. Lukn KapHo n
ero Ko HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUUECKUE MTPOOIEMBI TEINIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M IPAKTHUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu
V3MeHeHre BHYTpEHHEH SHEPTHH Tejla IPU COBEPIICHUU PAaOOTHI: BBIJIET MPOOKU M3 OyTBUIKU
MOJ JIEHCTBHEM CXAaToTo BO3/yXa, HarpeBaHwe 3Qupa B JAaTYHHOH TpyOke MyTéM TpeHUs
(BUICOAEMOHCTpALTHS).

N3meneHnne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.
OnpIT 1o aguabaTHOMY PacHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3mepenue yaenbHoM TeII0EMKOCTH.

Tema 3. Azpezcammnbvie cocmoanus gewjecmea. Pazogvie nepexoovi

[TapooOpazoBanne u koHAeHcarus. Mcmapenue u  kuneHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HacelleHHbIN Tap. YenbpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIEPATYPHI KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammnyuecknue u amopdHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHblE MaTepuasbl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckne ycTpoWCTBa W MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KAJIODUMETP, TEXHOJIOTUM  IOJIYYEHHS COBPEMEHHBIX MAaTepHaloB, B TOM  4YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUN.

Jlemoncmpayuu
CBolicTBa HaCHIIIEHHBIX TAPOB.

Kunenne nmpy NOHM>KEHHOM J1aBICHUM.

CrniocoObl U3MepeHHs BIaKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BELIECTBA.
JleMOHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
W3Mmepenne OTHOCUTEIbHON BIa)KHOCTH BO3/yXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

OnekTpusanuss Tell. OJeKTpUdYecKuid 3apsan. JIBa Buga 53IE€KTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHN U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsigoB.  3akoH  Kymona. TodeuHblil  3iieKTpUYeCKHM  3aps.
Onektpuyeckoe mnoje. HampskxéHHocTh 3nekTpuueckoro mnojis. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHNM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun onektpoctatnueckoro mousa.  [loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUAIEKTPUKHU B JIEKTPOCTATUYECKOM T0JIE. [udnekTpuueckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBATIbHBIM
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu
YCTpOUCTBO U IPUHLUII JEHCTBUSA dJIEKTPOMETPA.



B3anMoelictBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE MOJIE 3apsKEHHBIX TEJl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTUUecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOAAM IUIACTUH, PACCTOSHUS
MEXTy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit 3nekmpuyeckuii mok. Toku 6 paznuunsix cpeoax

DOneKTpuyecKuil TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AeKTprudeckoi nenu. KopoTkoe 3aMpIkaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUSI METAJIIOB
oT TeMneparypsl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTh MOJYHPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaxX MW pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJIHUKOBBIN IMOJ, FaJbBaHUKA.

Jlemoncmpayuu
N3mepenue cuibl TOKa U HAIPSHKEHUS.
3aBUCHUMOCTh  CONPOTUBIICHHUS] LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAJU
MOINIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMmelaHHOe coeIMHEHUE MPOBOJHUKOB.

[IpssMmoe wu3MepeHue HNEeKTpOoJBHXKYyIIEeH cuibl. KopoTkoe 3aMblkaHME TajJbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTD CONMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol
N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune 35eKTpoaBHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.
Habmronenue snextponusa.
MexnpeamerHblie CBA3U
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Nzydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMMHU,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnsie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCHEPUMEHT, MOJIETUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelmieHHEe CHCTEMBbl YypaBHEHHMW, JHWHEWHas (yHKuus, mapaboa,
runep0oIIa, uX rpapuKh U CBOHCTBA, TPUTOHOMETPUIECKHE (PYHKIIMU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoze, nudpdys3us, ocMoc, TerooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUJIONEpEIadyH, TEMJIOBOE PABHOBECHE), IJIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOECHHE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIINS, TalbBaHHUKA.

T'eoepagpus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE IBUKEHUH C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH TMOJIy4E€HUsI COBPEMEHHBIX MAaTepHalIoB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pa3znen 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHAyKMU. [[pyuHIUI Cyneprno3uiiui MarHuTHBIX ToJied. JIMHUM MarHUTHOM
nHAyKUuU. KapTuHa TuHUN MarHUTHOM MHAYKLIUHU MOJIS HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JIWHMNA MHAYKIMM MAarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzanmoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyNb U HallPABIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SBneHue AIEeKTpOMAarHUTHOM uHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABUKYILAS CUJIa MHIAYKIIMU. 3aKOH 3JIEKTpOMarHuTHou unaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAs CUJa UHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIA KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN AIE€MEHTAPHBIX YaCTHUILl, UHIYKIIMOHHAS N1€Yb.

Jlemoncmpayuu
OmnsIT Opcrena.

OTKJIOHEHHUE AIIEKTPOHHOTO MTy4yKa MarHUTHBIM I1OJIEM.
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JIuHUY MHIYKIIUY MarHUTHOTO TIOJIAL.
B3aunmopeiictBre 1ByX NPOBOJAHUKOB C TOKOM.
Cuna Awmrmepa.
[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SIBieHHE NEKTPOMArHUTHOW MHIYKIINH.
[IpaBuiio Jlenna.
3aBUCUMOCTD AJIEKTPOABUKYIIEH CUIIbI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.
SIBneHune caMOMHIYKIUH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3ydyeHre MarHUTHOTO MOJISL KaTyLIKU C TOKOM.
WccnenoBanue nefcTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBlIeHUS IEKTPOMarHUTHOM MHIYKIINH.

Paspnen 5. KosieGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KON€OAHUS

KonebarenbHast cucrema. CBoOOJHBIE MeXaHMuYeckue Kojebanusa. [‘apMmoHuueckue
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOaHui. [IpyXKMHHBI MasTHUK.
Maremarnueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX KosieOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpupiii kOHTYp. CBOOOIHBIE SJIEKTPOMATHWTHBIE KOJIEOAHUS B HJI€ATHHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYECKUMH W DAJICKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTUU B UACATHLHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojieOaHUSX. BbIHYKIeHHbIE MEXaHHYECKHUE KOJIeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYIHOE U JEMCTBYIONIEE 3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepeaada W MOTPeOIECHUE AIEKTPUYECKON SHEPruu.
OKOJIOTMYECKME PHUCKH TP NPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcnosib30BaHus
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
re€HepaTop NEPEMEHHOr0 TOKA, JINHUHU JIEKTpoIepeaay.

Jlemoncmpayuu
HccnenoBanue mnapaMeTpoB KojeOaTeNbHONW CHCTEMbl (MPYKUHHBIM WM MaTeMaTUYeCKUI
MasITHUK).

Habmronenue 3aTyxarommx Koie0aHmii.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHNsI.

OcmorpaMmbl (3aBUCUMOCTHU CHITBI TOKA U HATIPSDKEHUSI OT BPEMEHH ) JJIs1 AJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc npu mnocrnenoBaTeNbHOM COEOUHEHUM PE3UCTOpa, KATyIIKHM HWHAYKTUBHOCTU U
KOH/JIEHCATopa.

Mogenb TUHUM 3NEKTPOIepeaayn.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue 3aBUCHMOCTH TMEpHOJa MajblX KoJeOaHWW Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mepeMeHHOro0 TOKa B LEMU U3 MOCIEN0BATEIbHO COEIUHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U pPe3UCcTopa.
Tema 2. Mexanuueckue u 31eKmMpoMazZHUmMHblE 60JIHbL
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Mexanuveckue BOJIHBI, ycioBus pacnpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u januHa BoJyiHBL. [lomepednple W mpojosbHBIE BONHBL. MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYCHHs JJIEKTPOMATrHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHUE, MPEIIOMIICHHEe, Nospu3anus, audpakus, wuHTepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ikana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JeKTpPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunHIUIIBI pagoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckre YCTpOWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBasl JMArHOCTUKA B TEXHUKE W MEIUIIUHE, pajap, PaaTuoONpUEMHHK, TEICBU30D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu
OO6pazoBaHue U pacpoCTpaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromeecs Teo kKak MICTOYHUK 3BYKA.

HaGnronenune oTpaykeHus U MpeIoMIIEHUS MEXaHUYECKUX BOJTH.

Habmonenue nntepdepeHnu U JUPpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION U 9acTOTOM KOJIe€OaHUI.
HccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE, TMOJSPHU3aIs,
mudpakuus, HTHTEpQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonnHeliHOE pacpoCTpaHEHUE CBETa B OJTHOPOJAHOM cpee.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUN B TIOCKOM
3epKaie.

[Ipenomnenne cBeTa. 3akOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIA  MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHblii yroj IMOJHOIO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus cera. CrioxkHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue W paccewBaromue JHH3bL. ToHkas nuH3a. DOKYCHOE pACCTOSIHHE H
onTHYECKas cuiia TOHKOU JMH3BL. [locTpoeHne n3o0paxkeHuii B COOMPAIOIIUX U PACCEUBAIOIIUX
nuH3ax. PopMyna TOHKOU JTUH3bL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

BonnoBas onrtuka. Wurtepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CUH(]A3HBIX
KOT€pPEHTHBIX UCTOUYHUKOB.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHS TIIAaBHBIX
MaKCHUMYMOB TP MaICHUd MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIUOHHYIO PEHIETKY.

[Honspuzauus ceera.

Texnuyeckne yCTpoWCTBa W MPAKTHUECKOE MPHUMEHEHHWE: OYKH, Iyma, (oToarmapar,
MPOEKIIMOHHBIM  ammapar, MHUKpPOCKOI, TEJECKOI, BOJOKOHHAs OMNTHKA, IU(pPaKIHOHHAS
pemeéTKa, moJsIpou.I.

Jemoncmpayuu
[IpsmonuHeitHOe pacpocTpaHeHHe, OTpakeHHE U MpeoMiieHre cBeTa. ONTHYecKre MPUOOPEI.
[TonHoe BHyTpeHHEE OTpaxkeHrne. Moiens CBETOBOA.

HccnenoBanue cBOWCTB M300pakKeHUI B JTMH3AX.
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Mogenn MUKpPOCKOIIA, TEJIECKOIA.

Habmonenue naTepdepeHnnn ceera.

Habmonenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[MTonyueHue criekTpa ¢ MOMOIIBIO IPH3MBI.

[MonyueHue crieKTpa ¢ MOMOILIBIO TUPPAKIIMOHHOM PEIIETKH.
Habnronenue mossipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nmokasaress IpeioMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3AX.
HaGnronenue aucnepcun ceTa.

Pa3nen 6. OcHOBBI cienaIbHOM TEOPUN OTHOCUTEIbHOCTH
['panuubl MPUMEHMMOCTH KJIACCHYECKOM MeXaHWKH. [locTynmarel cnenuanbHOM TEOpHH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTh MOJXYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHUTEILHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILlEHUE TTUHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Paszpnen 7. KBanToBasi pusuka
Tema 1. Dnemenmot KGAHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsA3M SHEPrUU POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
(dhoToHa.
OtkpeiTne u wucciaeaoBanue Goroddpdekra. Onbitet A. . CronetoBa. 3aKOHBI
dboTtorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» Gorodddekra.
JlaBnieaune cBeta. OnbiTel I1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.
Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEHeHHe: (PoTodneMeHT, (OTOAATUHUK,
coJIHe4Hast OaTapesi, CBETOHO/I.
Jlemoncmpayuu
®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMW TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOINOI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapnas
mozens aroma. [loctynatel bopa. M3nyuenue u normnomieHne (GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpOBHSI SHEpPrud Ha JApyroi. Buael crnektpoB. CHexTp YypOBHEM 3HEpruu aroma
BOJIOPO/IA.
BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckyisipHo-BOJHOBO# Tyaan3M.
CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.
TexHuueckre YCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJIbHBbIM aHaIW3
(ciekTpockom), Ja3ep, KBAHTOBBI KOMIIBIOTED.
Jemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.
Habmronenne nuHeHYaThIX CIIEKTPOB M3ITyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
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Habmroienue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaxktuBHOCTH. OnBbITE Pe3epdopaa mo onpeneneHuio cocraBa pauoakKTUBHOTO M3IIyYCHHS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue pauoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpbiTue npoToHa W HeillTtpoHa. HyknonHas moxens siapa ['eiizenOepra—liBanenko.
3apsin sanpa. MaccoBoe uucio siapa. M3oTormnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl siapa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SAEp.

Anepusiii  peaktop. TepmosiaepHblii cuHTe3. IIpoGiieMbl M NEpCHEKTUBHI  SACPHOU
SHEPreTUKU. JKOJIOTUYECKUE aCTIeKThl IEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPHITHE MO3UTPOHA.

MeTo 11 HaONIOEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YACTHLL.

®yHaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTUHBI MHpa.

Texnuueckue ycTpoHCTBa M MPaKTHUYECKOE MPUMEHEHHUE: JA03MMETp, kamepa BuibcoHa,
SIEPHBIN PEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadpusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Otanbel  pa3BUTUA acTpoHoMuu. [IpuknagHoe W MUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HebOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHHE.

ConHevyHas cucTemMa.

Counnne. ConHeuHas akTUBHOCTh. Mcrtounuk sHepruum CosiHma W 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTePUCTHKU. JlHMarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [JiS 3BE3J TIJIaBHOM
MOCJIeI0OBAaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE NPEACTaBICHHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Muneunsbiii [IyTe — Hamia ["anaktuka. [lonoxxenue u auxkenue Comnnua B ["anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B iApax rajakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6na. Pa36eranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo06ieMbl aCTpOHOMUH.

Yuenuueckue nabnroodenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIs OTIpeJIeNIeHUs TIOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Hab6monenus B Teneckon JIynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢usuku u acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTHMYECKOW, COIMAIBHON U
ITHYECKON cdepax esATeNbHOCTH 4YeNOBeKa, poib W MecTOo (UMK U acCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpA, POJb (UIMYECKON Teopur B (QOPMUPOBAHUU
MpeJICTaBICHUI 0 (PU3UUYECKOI KapTUHE MUPA, MECTO (PU3NYECKOM KApTUHBI MUPa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O PUPOIE.
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MexnpeameTHble CBSI3U

N3ydyenne kxypca ¢usuku 6azoBoro ypoBHs B 11 kimacce ocymiecTBIsSeTCs ¢ y4ETOM
COJZIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTuK{, OWOJIOTUH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBIICHHE, HAYYHBIH (akT, THUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroIeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWE CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKIIUH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMK Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJHBIC JIEMEHTAapHBIX (DYHKIWH,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OIIPEIETICHHE TIIOLIAAN IIIOCKUX GUTyp U 00BbEMa Tell.

buonocusn: snekrpuyeckue sBIEHUS B XUBOM NpHUpoje, KojedaTelbHbIE JBUKEHUS B
KUBOHM NpUpoJie, ONTUYECKHE SIBJICHHUS B JKUBOM MpUpoje, ACWCTBUE paJvallud Ha >KUBbIE
OpraHU3MBl.

Xumua: CTpOEHHME aTOMOB M MOJIEKYN, KpUCTalLIM4YecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPaAJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJIH, 3aJIEKU MAarHUTHBIX PyZ, (POTOCHEMKA 3eMHOMN
MTOBEPXHOCTH, IPECKA3aHNE 3eMIIETPICEHUH.

Texnonoeus: TMHUM DJIEKTpOIEpeiady, TeHEpaTop MEPEMEHHOTO TOKa, 3JIEKTPOJIBUTaTEllb,
WHIYKIMOHHAs Te4b, pajap, paJuoONpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAsl OaTapes.

INJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPE/JHET'O OBHIEI'O OGPA30BAHUS

OcBoenne yueOHOro mpenmera «®dusuka» Ha ypoBHE CpemHero o0mero oOpa3oBaHHS
(6a30BBII  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX M MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3ylbTaThl OCBOCHUS yueOHOoro mpeamera «Dusuka» JOHKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3ULMEN JINYHOCTH, CHUCTEMOM LE€HHOCTHBIX OpUEHTAlUW{, TO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
pacuIMpeHre >KM3HEHHOTO OIbITA M OIbITA ACSITENIBHOCTH B IPOLIECCE peaTu3alld OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKUX T'YMAHHUCTHUUYECKUX U JAEMOKPATHUYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIILHOCTh B HMHTEpEcax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHnu3aIuy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HUX
GYHKIMSIMHU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPakIaHCKON MICHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM POCCHUICKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS
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c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHWBATh CHTYalMIO U MPHUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasi 3CTETUKY Hay4HOI'O TBOPYECTBA, IPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy/0BOT0 BOCIUTAHUS:

UHTEpPEC K pa3iauuHbiM cdepaM Npo(ecCHOHATBHOW JESITENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiei
npodeccru U peanr30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO U caM000Opa30BaHUIO B 001acTH (HU3UKHU Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJIOOAJBHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JICUCTBUI B OKPYKAIOIIEW CpeAe Ha OCHOBE 3HAHUSA
LeJeN yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH SKOJOTMYECKON HaNpaBIEHHOCTH Ha OCHOBE
HMMEIOLIUXCS 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS QU3NMUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAay4HOH N1eATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3HKU
OCYILIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS
ba3oBrble Jornvyeckue aelcTBUSA:

CaMOCTOSITENIPHO (OPMYIMPOBATh M aKTYaIM3WpOBaTh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENETIATh 1EIH JACITSIbHOCTH, 33]1aBaTh IMapaMeTPbl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHS B paCCMaTPUBAEMBIX (PH3NUECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBI C YUETOM aHaIN3a UMEIONTUXCSI MaTepUaTbHbIX
1 HeMaTepHuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHMBATh COOTBETCTBHUE PE3YJbTATOB IIEINAM,
OIICHUBATh PUCKHU ITOCIICACTBUI ICITCILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciaenoBarebCKHe AeHCTBHS .

BIIAJIETh HAYYHON TEPMHHOJOTHEH, KIIOYEBBIMH TMOHITHSIMH U METOJaMHU (PU3UUECKOU
HaAYKH;

BIIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHON AESITeNbHOCTH B 00JIacTH
(bU3HUKHN, CHIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TTOMCKY METOJIOB PELICHUS 3a/1au
(bU3MYECKOTO COJIepKaHus, MPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;

BJIAJIETh BUAAMH JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpEeTaluu,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUH Y4EOHBIX TPOCKTOB B 00JIACTH (PU3UKH;
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BBISIBIISATh TIPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BbIIBUIATb
TUIOTE3y €€ pelIeHUs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KJICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIN3UPOBATh IIOJYYEHHBIE B XOJE€ pEUIEHHUs 3aJayd pPe3yJbTaTbhl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATENBHON NESTETLHOCTH, B
TOM YHCJIE NIPU U3YYECHUHN (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBAThH MPHOOPETEHHBIN OTIBIT,

YMETb MIEPEHOCUTH 3HAHUS N0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJyIaraTh OPUTMHAIbHbIE MTOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]ja4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEILICHUSI.

Pa6ora ¢ undpopmanmueii:

BJIaJIETh HaBBIKAMU MOJIydyeHHUs WHpopManuu (HU3NYECKOTo COAEP)KAHUS U3 HUCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh MOUCK, aHalIM3, CUCTEMaTU3alUi0 U
MHTEpPIpEeTANI0 HHPOPMAIMH Pa3INYHbIX BUJOB U (hOPM NpeacTaBICHUS;

OIIEHUBATh JJOCTOBEPHOCTHh NH(OPMALINH;

HCIIOJIb30BaTh CpeACcTBa HH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/ad C COOJIO/IEHuEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHns, MPaBoOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011aCHOCTH;

co3ZaBaTh TEKCThl (DU3UYECKOTO COJEpX aHWs B pazIU4HbIX (opmarax ¢ ydéToMm
Ha3HayeHus UHQopManmMW U UENEeBOW ayIUTOPUM, BBIOUpas ONTUMAIbHYIO (QOopMy
IIPEJCTABICHNS U BU3yaIU3aLlUU.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILIECTBIISTH OOLIEHNE Ha ypoKaX (PU3HKHU M BO BHEYPOUHOH JIEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCMOJIb30BAaHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATbh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHINBUAYATIbHOU pabOTHL;

BBIOMpATh TEMAaTHKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAMHUPOBATH
JNeHcTBUS MO €€ JOCTH)KEHMIO: COCTaBISTh IJIAaH JACWCTBUM, paclpeleNiaTh Pod C Yy4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh UAECU C IMO3UIMU HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh MHUIIHATUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA
Camoopranm3anus:
CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATENBHYIO NESATENBHOCTh B oOJacTu (pU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIAH PELICHUsS] PacUu€THBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOMIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;
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JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

paciMpATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (DOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSPyIUIUH B obnactu  (pus3mkwy,
IIOCTOSIHHO TMOBBIILIATh CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalMsIM, BHOCHUTb KOPPEKTHBBHI B JI€ATEIHLHOCTH, OIEHHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
1 MBICITUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

HCI0JIb30BaTh MPUEMBI peiIeKCHu AJIs OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 10 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHUOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBbI IO (pU3HMKeE ISt
YpOBHSI CpeHero oomiero oopa3oBaHusl y 0OydarOIIMXCS COBEPIICHCTBYETCS AMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHH$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIHOCOOHOCTH aJanTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHWE K JOCTH)KEHHMIO IENU U YyCHexy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIIOJIbMH, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTHYECKOMN
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIM AIEKTPUUECKUHN 3aps] NMPU PELICHUU
buznueckux 3a1ad;

pacrno3HaBaTh (HU3WYECKHE SBICHHUS (TPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHHE Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxytaxIeHnn ), TEeTJIOBOE paBHOBECHUE, MCIIapEHNe, KOHCHCAIINS, TUIaBIIEHUE, KPUCTAILTU3AIINA,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a MpH €ro HarpeBaHUM B 3aKPBHITOM
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coCcyzie, CBfA3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30IPOLECCAX, 3JIEKTpU3aLMs Tell,
B3aUMOJICHCTBUE 3apsI0B;

ONHCBHIBATh MEXAaHMUYECKOE JBUKCHUE, MCIIOJIB3YS (PH3UUECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEPTHs, TMOTEHIMAbHAas JHEPrus, MeXaHWdeckas paboTa, MeXaHHYeCKass MOIIHOCTh; MNpHU
ONMCAHWU TPABWIbHO TPAKTOBaTh (PU3MUECKUM CMBICI HCHOJB3YEMBIX BEJIWYMH, HX
0003HaYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpyrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEeMIeparypa, CpeAHss KHHETHYECKash DHEPTus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kod(G(UIKEHT MOJE3HOro AECWCTBUS TEIJIOBOIO
JBUTATENs; IPU ONUCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI HUCTIOIb3YEMbIX BEJINYMH,
uX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTHCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIUYUHBL: AJEKTPUUYECKUI 3apsj, dJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, Pa3HOCTh TIOTEHLUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BENUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIMUHHY C JPYTUMHU BETMYHMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Il 3axkonsr HpioToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCa, IPUHLUI CYNEePIIO3UIINU CUII, TIPUHIUIT
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yCloBUsA UX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEJHEBHOM KU3HU;

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (GOpMYJINpOBaTh
npobiemy/3agadyy M TUOOTE3y Y4eOHOrO AKCIEPUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYyA0BaHUs, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3MUYECKHX BEJIUYMH, IPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIMYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (HUKCHPOBATh pPE3yJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€1aTh BBIBObI
II0 pe3yJibTaTaM MCCIEI0BAHMUS,

coOmoaTh MpaBuia O€30MaCHOrO TpyJda NpU TMPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUEecCKOW MOJIENIbI0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJyYEeHHOTO 3HaueHHs (PU3MYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHUi ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHMUS,;
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UCIONBb30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAUU W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONMYJISIPHOW HWH(POPMALIMHU, MOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBATH MOJyIaeMyI0 HH()OPMAITHUIO;

MIPUBOJIUTH HPUMEpPHI BKJIAJA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

UCIIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbs U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MOBEAEHUS B OKPYKaIOLEH Cpee;

paboTaTh B IPYIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBbHBIX POJIEH, IUIAHUPOBATh padboTy
IPYyNIbl, pAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IUJIaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYyalUAX, aJleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOr0 M3 YYAaCTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTHYECKOU
JeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKHUI 3apsii, Jyd CBeTa, TOYEUHBIM HCTOYHUK CBETa, sAepHas MOJENb aroma,
HYKJIOHHAsi MOJI€Ib aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aMMOJCHCTBHE MAarHMTOB, JJIEKTPOMAarHUTHAas
MHIYKIHSA, JACWCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM M JBHXKYLIUMICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPaHEHUE CBETA, OTPaKEHHE,
InpejaoMieHue, HHTepdepeHuus, audpaxknus U MoJsApHU3alus CBeTa, JUCIEPCHUs CBETa,
dboTornekrpuueckuii 3¢dexT (pororddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTPa aToMa BOJOPOJIa, €CTECTBEHHAs U HCKYCCTBEHHAs! PAIUOAKTUBHOCTB;

ONMCBIBATh M3YYEHHbIE CBOMCTBA BEIECTBAa (3JIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHOJb3ys (U3UYECKUE BEIMYMHBL: IEKTPUUECKUH 3apsijl, CcuUjla TOKa, »HIIEKTPUYECKOoe
HaIPsDKEHUE, DIIEKTPUYECKOE CONPOTHUBIICHUE, Pa3HOCTh IOTEHIMANIOB, 3JIEKTPOIBIKYIIAs CUJIa,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO NOJIeH, MepHoj] W 4YacToTa KojeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOILlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosiebaHul, (POKYyCHOE paccTOsSHHME M ONTHYECKass CWJIa JIMH3bl, NPH ONUCAHUU IPABHIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICIT MCIOJIb3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUUHAMU;

ONMCBHIBATH M3YYEHHbIC KBAHTOBbIE SBJIEHUS WM IPOLECCHI, HCHONb3YS (uznyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOoJIypacnajga, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
IPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJNB3YEMbIX BEIMYMH, MX OOO3HAueHHs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (PU3WYECKYIO0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHBI IIOCJIEJOBATEIBHOTO M MApaUIEIbHOIO  COEAMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHUTHOM  MHAYKIUHM, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa [UIg (QoTodhdeKTa, 3aKOH COXpAaHEHHUS DHHEPruH, 3aKOH
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COXpaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHHUsS DJJIEKTPHUYECKOro 3apsia, 3aKOH COXPAHEHUs
MacCcoBOI0 4HCla, MOCTynaTbl bopa, 3akoH paJMOAaKTHBHOIO paclaja, IpU 3TOM pas3indyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIIB,
001acTH) NIPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTh U OIIMCHIBATh U300pakKeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 HCCIIEOBAHUIO (DU3MUYECKUX SBICHUH M TPOIECCOB C
HCIOJIb30BAHUEM MPSAMBIX W KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMylInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBIE W3MEpPEHMs (PU3MUECKUX BEJIWYUH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIONb30BaThb W3BECTHBIE METOIbI OIICHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIb30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (DUKCHpPOBAaTh pe3yJabTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyecKkux BEIMYMH B BHUAE TabmuIl M Trpa@uKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmoark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W INPOEKTHOM JAEATENBHOCTU C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 33JaHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
(bu3nyeckue 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NUYECKYIO
MOJieNb, BBIIENATh (DU3UUYECKHE BEIMUYMHBI U (OPMYINbI, HEOOXOAUMBIE UIsl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccykKJeHHUI ¢ OOPO Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3ajad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU JUIl TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGpOpPMAaLUKU, MOJY4EHHOM W3 pPAa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMALHIO;

OOBSICHATH NPUHIMIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCIOBHSI UX O€30M1aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOAUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU 0OpALIEHUN ¢ TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIe C BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTAHJAPTHBIX CUTYallUsX, aJeKBaTHO OLIEHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TpYIIBl B
peleHre paccMaTpuBaeMOi POOIEMBI.
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10 KITIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTieckue (uu¢pposrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3nKa U METOJIbI HAYIHOTO ITO3HAHUS 2 0 0 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
0 0 bubnmorexa [JOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
0 0 bubmuorexa [JOK
2:2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubmuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
0 bubmuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 0 0 bu6mmoreka [JOK
' daz30BbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. DJIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 10 1 1 bub6nuoreka [IOK



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

ITocTosiHHBIN dneKTpudYecKuid TOK. TOku B

bubmuoreka [JOK

4.2 pasIMYHbBIX Cpeaax 12 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOT'PAMME
11 KITIACC
KosunvecTBo yacoB JJIEKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrtpoasnbie | IlpakTuyeckue
MPOrpamMmmbl Bcero 5 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznen 1. QJIEKTPOJIMHAMUKA
11 MaruauTHO€ 1oJie. DJIEeKTPOMAarHUTHAs 11 1 3 bubmuorexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHW4eCKHEe U DJIEKTPOMArHUTHbBIE 9 0 1 bubnmuoreka [JOK
' KoJIeOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHuTHbHIC 5 1 0 bubmuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
23 Onruia 10 0 3 https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBBI cieUaNbHOM TEOPUHU 4 1 0 bubnuoreka [JOK

OTHOCUTCIIBHOCTHU

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Paznena 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [JOK
4.1 DeMEHTHI KBAHTOBOU ONITUKH 6 https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 ATOMHO A71pO S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Etlj[l 6H_I;I/0Te1:ja HOK/7 £41c97
ps://m.edsoo0.ru cy/C

Hroro mo pazgeny 7
Paznen 6. OGOBILIAIOHIEE IOBTOPEHUE

6.1 Obodmaromee nosTopenne 4 Eggg:?/(;z[:ﬂig)(?r{f/?f4lc97c
Hroro mo pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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10 KJIACC
KosunyecTBo yacos
Ne :f;)::: gﬂf(: Jata DJIeKTPOHHbIE NH(POBHIE
Tema ypoka o0pa3oBaTe/bHbIe
n/m Bcero | Hble KHe U3y4YeHust
pecypcsl
pado- pado-
ThI ThI
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O 9
MMO3HAHUSA
1 ®u3nka — Hayka o npupoje. Haydunsle MeTo1bl MO3HAHMS 1 0 0 bubnuoreka [IOK
OKPY)KAIOIIEero MUpa https://m.edsoo.ru/ff0c32e2
2| ayeott xaprisn pa, s mpascmnceror semennocs | 1 ubmotera LIOK
T P pa, B 1Ip A https://m.edsoo.ru/ff0c33e6
Joen
Paznen 2. MEXAHUKA 18
R S — S Bubmorexa LIOK
g - iepemetl » CKOPOCTD https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE MPAMOIMHEWHOE IBHKEHUE 1 0 0 bubmorexa LHOK
P P 8 https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE MPSMOJIIMHEUHOE ABM)KEHUE 1 0 0 bubmorexa LHOK
YEROP P 8 https://m.edsoo.ru/ff0c372e
0 0 bubnuoreka [JOK
6 CBoOoaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS 1 https://m.edso0.ru/ffoc39ce
KpuBosmueiinoe nBuxenue. J[BuxeHrne MmaTepraibHON 0 0 bubnunoreka [JOK
7 1 .
TOYKH 10 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 [TpuHuun otHOCcUTENbHOCTH ['anunes. MaepuuanbHbie 1 0 0 bubnuoreka [IOK
cucteMbl oTcyera. [lepBriii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
Macca rena. Cuna. Ilpunnun cynepnosunuu cuit. Bropon 0 0 bubnuoreka [IOK
9 . 1 .
3akoH Hpl0TOHA /7151 MaTepualbHOW TOYKU https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HploTOHA U151 MaTepHaIbHBIX TOUYEK 1 0 0 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo0.ru/ff0c3be8

3akoH BceMHpHOro TsroteHus. Cuna tsxxectu. Ileppas bubmmoreka [IOK
11 1 )
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena 1
yrpyr Y https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdunment tpenus. Cuna 1 bubnuorexa [JOK
COIPOTHUBJICHUS ITPU JIBUYKCHHH TeJIa B )KUIKOCTH HITH ra3e https://m.edsoo.ru/ff0c3f76
[TocrymarensHO€ U BpamnaTeIbHOE JBUYKEHHE a0COIIOTHO
14 TBE] I?onro Tena MOMIG)H"IFH CHJIBI Hnilo CUJIBL. Y CIIOBUS 1 bubmmorexa [TOK
P . ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tea
14 C MaTepHAIbHOM TO cucre arepua.
15 | rovew. Hymyme cimi. 3aon coxparcrmn mamymeca. | 1 bumorexa LIOK
- VMY, ' P yibea. https://m.edso0.ru/ff0c43d6
PeakTuBHOE NBHKEHUE
Pa6ota u MoHOCTb € . Kunernueckas sue
16 MaTeTH;IHfH:;'IE{ T0:1I<)I/I H{"IGI:(I) el\I/;IE_II ngI ;3MKeHHeHI:H/Ipm;[ 1 bubmorexa [TOK
P " - 1e0P https://m.edsoo.ru/ff0c4502
KMHETUYECKOI 3HEepruu
[loreHunanepHas sHe . [loreHunaneHas sHe
| Reemmas e Dovmwamem e | B LOK
YHPYTo ACOOPMHUP PYHHBL. H https://m.edsoo.ru/ff0c461a
SHEprus Tesia BOJIM3H MOBEPXHOCTH 3eMJIn
[loTeHnManbHble U HEMOTEHIUAIbHBIE CUIbl. CBSI3b
18 paboTHl HEMTOTEHITMATIBHBIX CUJI C U3MEHEHHUEM 1 bu6mmoreka [JOK
MEXaHUYECKOHW SHEPIHUHM CUCTEMBI TeJI. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOU SHEPTUU
JlaboparopHas padota «MccnenoBanue cBS3M pabOTHI
19 CHWJIBI C U3MEHEHHEM MEXaHWYEeCKOM SHEepruu Tena Ha 1
MIpUMeEpPe PACTSIKEHUS] PE3HHOBOTO JKI'yTa
KontponbHas padota o teme «Kunemaruka. JluHamuka. bubnnoreka [JOK
20 1 :
3aKOHBI COXpAaHEHUS] B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U 24
TEPMOJANHAMHKA
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYISPHO-KHHETUUECKO I 1 bubnunoreka [JOK

teopun. bpoyHoBckoe nBuwkenue. Auddysus

https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c3be8
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XapakTtep ABUKEHUS U B3aUMOJCUCTBUS YaCTUL] BEILIECTBA.

22 . ,
Mogenu cTpoeHus Ta30B, JKUJIKOCTEH U TBEPIBIX Tell
23 Macca monekyi. KonnuectBo Bemectsa. IloctosiHHasA
ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u €€ H3MEpEHHUE.
[IIkasa remneparyp Llenscus
bubmmoreka [{OK
2 n i MKT. MKT
5 JealbHBIN Ta3 B OcCHOBHOE ypaBHEHHE https://m.edsoo.ru/ff0cAfde
AOcoJroTHasl TeMIiepaTypa Kak Mepa cpeaHei
. patyp pa cpei bubnuoreka [JOK
26 KHHETUYECKOM YHEPTUU JBUKEHUS MOJIEKYJI. Y paBHEHUE i
. https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
28 JlabopaTtopHnas pabota «lccnenoBanue 3aBUCUMOCTH
MEX/Ty TTapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO Ta3a
M3omnporieccr B naeaqTbHOM Ta3e U UX rpaduaeckoe bubmuorexa [JOK
29 )
MPeACTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprusi TepMOAMHAMUYECKOU CUCTEMBI U
30 cngch&I ee"nsMé)HeHHﬂ pKO.]"IHI/I‘IeCTBO TEIUIOTHI U paboTa bubmorexa [TOK
’ P ' https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEprusi 0IHOATOMHOTO MJICAIBHOTO Ta3a
31 Buasl Teronepenaun bubmorexa [IOK
g peA https://m.edsoo.ru/ff0c5¢c36
VnenbHasg TEIUIOEMKOCTD BellecTBa. KOJIMYeCTBO TEILIOTHI bu6mmoreka [JOK
32 . .
[IpH TeIuTonepeaaue. AauabaTHbIN MPOLEce https://m.edsoo.ru/ff0c5c36
33 [lepBrliif 3aKOH TEPMOIUHAMUKH U €0 IPUMEHEHUE K bubnnoreka [JOK
H30IIpoIIECcCaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocts mporieccos B npupoze. Bropoii 3akon bubnnoreka [JOK
34 .
TEPMOUHAMHUKH https://m.edsoo.ru/ff0c6230
bu6mmoreka [JOK
35 [Tpunmun nevicreus u KI1/] TeryioBoi MammHbl
PHHIHAI A A https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKosornyeckre npoOIeMbl TEII0OHEPTETUKH



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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27

38 O6o6maromuii ypok «MonekynsapHas ¢pusrka. OCHOBBI 1 bubnmoreka [JOK
TEPMOJTHUHAMHKI https://m.edsoo.ru/ff0c6938
39 KonTtponsHas pabota o Teme «ModekyssipHas pu3uka. 1 bubnuorexa [JOK
OCHOBBI TEPMOTTHAMHUKH https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHIeH Ay, VciapeHne u KureHue 1 bubmorexa HOK
: https://m.edsoo.ru/ff0c63b6
a1 AOCOI0THAs M OTHOCUTEJIbHAS BJIAXKHOCTh BO3/yXa. 1 bubnuorexa [JOK
HachbimenHslii map https://m.edsoo.ru/ff0c64d8
2 Amborpomn caouicrs spreranson. Ko spreraas, | 1 ubmiotera LIOK
P p e P ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBnenne n kpucraumsanus. Y aesbHas TEIoTa 1 bubnuoreka [IOK
wiaienus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca 1 https://m.edsoo.ru/ff0c6820
Paznen 4. JIEKTPOJAMHAMUKA 22
DIIeKTpu3anus Tell. DNeKTpUUeCcKur 3apsa. JIBa Buia bu6mmoreka [IOK
45 1 .
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0cébcc
[IpoBOAHMKH, TUATEKTPUKU U MOTYIPOBOJIHUKH. 3aKOH bubmuoteka [JOK
46 1 .
COXpaHECHHS DIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0cébcc
B3aumoneunctsue 3apsiioB. 3akoH Kynona. Toyeunbln bu6mmoreka [JOK
47 . 1 )
AIIEKTPHYCCKUH 3apsijT https://m.edsoo.ru/ffOc6ced
o | o, epreor o M 1 B LOK
YHCPTOSHLL P ' https://m.edsoo.ru/ffoc6df2
HaMpPsHKEHHOCTH
49 PaboTa cun anexkrpocratudeckoro noJis. [loTenmuant. 1 bu6mmoreka [JOK
Pa3HOCTH MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [TpoBOTHUKY U TUANIEKTPUKU B DIEKTPOCTATUUECKOM TOJIE. 1 bubnunoreka [JOK
JlnanexTprueckas NpOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnexrpoeMkocTs. Konnencatop 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsHKEHHOTO KOHJIEHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ffOc72c0

53

Jlaboparopuas padota "M3MepeHue 3IEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpyuHIMN IENCTBHS U IPUMEHEHNE KOHJIEHCATOPOB,
KOIMPOBAJIBLHOTO arlnapara, CTpyHHOI0 IpUHTEpa.
DnexTpocTaTHUecKas 3alluTa. 3a3eMIIeHIe
NIEKTpOIpuOOpPOB

55

DNEeKTPUYECKUN TOK, YCIOBHSI €T0 CYIIIECTBOBAHMSL.
[TocTosunsIil Tok. Cuna Toka. Hanpsoxenue.
Conpotusnenue. 3akoH Oma 1J1s1 ydacTKa 1enu

56

[TocnenoBarenpHOE, MApAIIENFHOE, CMEIIIAHHOE
coelMHeHHue MPOBOIHUKOB. JlabopaTopHas paboTa
«M3yueHne cMEMaHHOTO COSANHEHHS PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c7838

58

3akon OMa 1 OJTHOM (3aMKHYTOM) SJIEKTPHUIECKOI
neru. KopoTkoe 3ambikanue. JlabopaTopHas padorta
«M3mepenue DJ1C uCTOUYHMKA TOKA U €T0 BHYTPEHHETO
COMPOTHBIICHUS

0.5

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

59

BHCKTpOHHaﬂ IIPOBOAMMOCTDb TBEPABIX METAJITIOB.

3aBHCUMOCTh COIMIPOTHUBJICHUA METAJIJIOB OT TEMIIEPATYPHI.

CBepXIpoBOJIUMOCTb

bu6mmoreka [JOK
https://m.edso0.ru/ff0c8c56

60

DNEeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4KOB

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

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
npoBoauMocTh. CBOMCTBa p—N-miepexoa.
[TosrynpoBOIHUKOBBIE PUOOPEI

62

DNEeKTpUUYECKUH TOK B pPaCTBOPAaxX M pacIulaBax
EKTPOJIUTOB. DIEKTPOJIUTUYECKAS TUCCOLUALIMSL.
OnexTpoaus

63

aﬂeKTpI/IquKI/Iﬁ TOK B ra3zax. CaMOCTOSATENbHBIA 1

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

HECaMOCTOSATEINBHBIN pa3psia. MouHust. [lnazma https://m.edsoo.ru/ff0c84ae
64 DneKTpuuecKkrue mpuOOpPhI  YCTPOMCTBA, UX MPAKTUIECKOE 1 0 0 bubnmoreka [JOK
npumenenue. [IpaBuiia TeXHUKHA 0€30IaCHOCTH https://m.edsoo.ru/ff0c82ba
N 0 0 bubnmoreka [JOK
65 O0o0marIMii YPOK «IJIEKTPOTUHAMHKA)» 1 https://m.edsoo.ru/ff0c84ae
[
6 | Moctommmontisnexrpmiccsa ton. Ton s pamames | 1 || ubmiotera LIOK
) https://m.edsoo.ru/ff0c86fc
cpexax»
67 Pe3epBHblii ypok. KonTponbHas paboTa o Teme 1 1 0 bubnuorexa [JOK
"DeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8a8a
68 PesepBHblit ypok. O600maromuii ypok o remam 10 1 0 0 bubnuoreka [IOK
Kyacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KVIACC
KoaunyecTBo yacoB
Ne Ipak Jara JJIeKTPOHHBbIE HU(PPOBbIE
n/ Tema ypoka KoHTpoJbHbIe | THYEC oOpa3oBaTe/ibHbIE
Bcero U3Y4YEeHUsS
1| padoThbI KHe pecypcbl
pado-
ThI
Pazgen 1. QJIEKTPOJANMHAMUKA 11
e el I I B LOK
. ' https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHAYKIIUU
2 MarauTHO€ 10Ji€ MPOBOIHUKA C TOKOM. OTIBIT 1 0 0 bu6mmoreka [JOK
Opcrena. BzaumoaelicTBre MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JIaGopatopHas pabota «/3ydeHne MarHuTHOTO 1 0 1 bubnuoreka [IOK
0JIs1 KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JlelicTBME€ MarHUTHOTO IOJIS1 HA POBOIHUK C 1 0 1 bubnunoreka [JOK
TokoM. Cmiia Amniepa. JlaboparopHas pabota https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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«MccnenoBanue 1eUCTBUS MOCTOSIHHOTO MarHuTa
Ha paMKy C TOKOM»

JlelicTBME€ MarHMTHOTO TOJISL HA JIBHKYLIYHOCS
3apspkeHHyto yactuily. Cuna Jlopenna. Pabora
cuibl JlopeHa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DnekrpoMarHuTHas HHAYKIus. [loTok BekTopa
MaruutHoM uHAYKIMH. DJC nHayKIMu. 3aK0H
JIEKTPOMAarHUTHOM MHAYKImu Papajes

JlabopaTtopHnas padota «MccnenoBanue siBIeHUs
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edso0.ru/ff0cal50

NupyktuBHOCTH. ABNenne camonnaykuu. IJC
CaMOUWHIYKIIMHU. JHEPTHUS MAarHUTHOTO TTOJIS
KaTYIIKA ¢ TOKOM. DJIEKTPOMarHUTHOE IOJIe

bu6moreka [IOK
https://m.edso0.ru/ff0ca600

TexHnueckne ycTpoiucTBa U UX NPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, 2JICKTPOMAarHuThI,
NIEKTPOABUIATENb, YCKOPUTEIIN HIEMEHTAaPHBIX
YaCTHL, UHAYKIMOHHAS I1€Yb

10

O6o06maromuii ypok «MarauTHoe ToJie.
DJIeKTPOMArHUTHAS HHTYKIIHSD)

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0cab82

11

KouTtponsHas pabora o teme «MaruutHoe mosie.
DNeKTPOMarHUTHAsE MHIYKLIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

Pazgea 2. KOJIEBAHUSA M1 BOJIHBI

24

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOaHUS.
I"apmoHnueckue konebanus. Y paBHCHHE
rapMOHHUYECKHX KoyieOanuii. [IpeBpamienue
SHEPrUU

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

13

JlaboparopHas pabota «MccnegoBanue
3aBUCHMOCTH TepH0/ia MabIX KoJebaHui rpysa
Ha HUTH OT JUTMHBI HUTH U MacChl Tpy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B UACaTbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHSI MEXKTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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MECXAaHUYCCKUMHU U E)J'ICKTpOMaI‘HI/ITHBIMI/I
KOJICOAHUSAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B

bubmmoreka [{OK

15 UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenne o 3aTyxXaromuX KOJICOAHUSIX.
BbiHyXIeHHbIE MEXaHUYECKUE KOJICOaHMUsI. bubnuorexa [JOK
16 .
Pe3onanc. BeiHYXICHHBIE 3JIEKTPOMArHUTHBIC https://m.edsoo.ru/ff0cbb86
Koje0aHus
[lepemennbIn TOK. CHHYCOUJAIbHBIN
17 MepeMEHHbBIN TOK. MOIITHOCTh EPEMEHHOTO TOKA. bubnuorexa [JOK
AMIUIMTYIHOE U JICUCTBYIOIICE 3HAUCHHE CHJIBI https://m.edsoo.ru/ff0cbd34
TOKA W HANPSDKCHUS
18 Tpancdopmarop. [IponsBoacTso, nmepeaaya u
MOTpeOICHNE dIEKTPUICCKON SHEPTHH
YCTpONCTBO U MPAKTUYECKOE IPUMEHEHNE
19 3J'I€I£)TpI/I‘IeCK01"Op3BOHKa reHepZTopa bubmorexa [TOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUH AIeKTponepeaay
DKOJIOrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 anekTpo3Hepruu. KynbTypa HCosib30BaHus
JIEKTPOIHEPTUHU B IOBCEIHEBHOM KHU3HU
MexaHnuecKue BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubmuoreka [JOK
pacrnpocTpaHeHHs U JJIUHA BOJHBL [lonepeynsie u https://m.edsoo.ru/ffOccab4
IIPOJIOJIbHBIE BOJIHBI
22 3Byk. CxopocTs 3ByKa. [’ pomkocTs 3Byka. Beicora bubnuoreka [IOK
toHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DEeKTpOMAarHUTHbIE BOJIHBI, UX CBOUCTBA U bubnuoreka [IOK
ckopocTb. I1Ikarna 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMOBI PaMOCBA3U U TelNeBUAeHUS. Pa3BuTHe
CpeAcTB cBsA3U. Panmonokanus
25 KonTtposnrHast padota «Konebanus u BOTHBI bubmmorexa [IOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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[IpssMonMHENHOE PACIPOCTPAHEHHUE CBETA B

bubmuoreka [JOK

26 OJTHOPOAHOM cpene. ToueuHbll HCTOYHHUK CBETA. https://m.eds00.ru/ffocd350
JIyu cBera
27 OTtpakeHue cBeTa. 3aKOHBI OTPAXKEHUSI CBETA. bubnuorexa [JOK
[MocTpoenune n300pakeHNH B TNIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne cBera. [lonHOE BHYTpEHHEE
28 OTI;a)KeHHe. [TpenenbHBIA yroi n}c;firl){oro bubmorexa [TOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHas pabora «3mepenue nmokazarems bubnuoreka [JOK
HPEIOMIICHHS CTEKJIA» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenne n300pakeHmid B JINH3E. bubmuorexa [JOK
dopMmya TOHKOMW JIMH3BI. Y BEINYECHHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHnas pabota «lccnenoBanue CBOMCTB
M300paKeHUH B JINH3AX)
Jucnepcus cBeta. ClioKHBINA COCTaB OEJIOTO
32 ceera. L[et. JITabopaTopnas pabota
«HaOmonenue nucnepcuu cBeTay
33 Hurtepdepennus ceta. udpakmms crera. bubmuorexa [JOK
JndpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocth cBeTOBBIX BOJH. [lonsipuzamms bubnmuoreka [JOK
cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOPHI U YCTPOICTBA U YCIOBUS
nx 0€30MacHOro MPUMEHEHHUSI
Pazznea 3. OCHOBBI CIIELITMAJIBHOM
TEOPUU OTHOCHUTEJBHOCTHU
3| exarmma, Hocryar chewnamsson reopis BuGmorena I1OK
' https://m.edsoo.ru/ffocf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bubnunoreka [JOK
3amMe/yieHre BpEMEHHU U COKpAIlleHUE ITTHHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMNYIbC PEISITUBUCTCKOW YACTHIIBI. bubnuoreka [JOK

CBs13p Macchl € SJHEPTUEH U UMITYJIBCOM. DHEPIHUsl

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

33

ITIOKOA

KonTpomnsnas padora «Ontuka. OCHOBEI

bubmuoreka [JOK

39 CIEUATBHOM TECOPHUH OTHOCHTEIIHBHOCTIY ! https://m.edsoo.ru/ffocf6f0
Paznen 4. KBAHTOBASI ®PU3UKA 15
40 ®ortonsl. opmyna [1nanka. DHEprus 1 UMITYJIbC 1 bubnuorexa [JOK
dortoHa https://m.edsoo.ru/ffOcfel6
a1 OTtkpeITHE U UccienoBanue Gpotodddekra. 1 bubnuorexa [JOK
Onslitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
g | s foober Yoo Stuen | B 0K
: https://m.edsoo.ru/ff0d015e
dhoTorddexra
43 HaBnenune cBeta. OnerTe [1. H. JIeOGenena. 1 bu6moreka [IOK
XUMHUUYeCcKoe JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE
44 NpuMeHeHue: PoTorneMeHT, POTOAATUHK, 1
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemrenue 3agay mo reMe «Di1eMEHTHI KBAHTOBOU 1 bu6mmoreka [IOK
OTITHKH» https://m.edsoo.ru/ff0d0302
o | oo s Tousons Orers Pspbomo | Buorra LOK
’ https://m.edsoo.ru/ff0d091a
aroma
bu6mmoreka [JOK
47 Hocrynaret bopa 1 https://m.edsoo.ru/ff0dOafa
18 | ncporons aroms o ommore sbames sneom a . BuGoterca LIOK
. https://m.edsoo.ru/ff0dOafa
npyroi. Buisl ciekTpoB
o | Domone okers s, B s gt | B LOK
) https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHY)KJICHHOE U3ITyYCHHE
OTkpbITHE PATUOAKTHBHOCTU. OTBITHI Bubmiorexa LIOK
50 Pesepdopna o onpeneneHuio cocraBa 1

PAAMOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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51

CsowucTtsa anbda-, 6eTa-, raMmMa-u3IydeHusl.
Bmusguue pPaaOaKTUBHOCTH HaA JKUBLIC
OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacniaa. NeKTPOHHBIH U TIO3UTPOHHBIN
Oera-pacraj. ["amma-u3nydeHue

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusid peaktop. IIpodnemsl,
MIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI SIIEPHON
SHEPIreTUKHU

bubmmoreka [{OK
https://m.edso0.ru/ff0d1356

54

OneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU
3JIEMEHTapHBIX YacThll. Kpyribii cToun
«DyH1aMeHTallbHbIE B3aUMOACUCTBUSA. EAMHCTBO
(bu3nyecKou KapTUHBI MUpa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

Pazgen S. 9JIEMEHTBI ACTPOHOMMUH U
ACTPOPU3UKHU

55

Otansl pazBuTusa actpoHomuu. [IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUEHUE acCTpOHOMUHU. Buj
3BE3nHOTO Heba. Co3Be3nus, IpKUe 3BE3bI,
IUIAHETHI, NX BUAUMOE JaBHkeHne. CoHeuHas
cucTremMa

56

Counnne. ConHeuHas akTUBHOCTD. MICTOYHUK
sHepruu CoJiHIIA U 3BE3]]

57

3B€3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IbI
IJIaBHOM MOCIeN0BaTebHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE MTPEJCTABICHUS O
MPOUCXO0XKACHUHU U 3BOJItOIIMK COJIHIIA U 3BE3]]

58

Mneunsid [1yre — Hama I'anaktuka. Ilonoxenue
n neyxeHne Connua B [Nanaktuke. ["anakTuku.
Uepuble ObIphl B siApax rajJakTUK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Bbosbmioro B3peiBa. PenukroBoe usinydyeHue.
MerarajiakTuka

60 Hepemennbie mpoOieMbl acCTpPOHOMUHN 1
61 KonTtponpsHast pabota «1€eMEHTHI aCTPOHOMHH U 1
acTpO(U3HKI»
Paznesa 6. OGOBIIAIOIIEE IOBTOPEHHUE 4
O606maromuii ypok. Ponb gpusuku u acTpoHOMUN
62 B DKOHOMHUYECKOM, TEXHOJIOTHISCKOM, 1
COLIMAJIBHOM M ATUYECKOM cepax AesITeNbHOCTH
4esloBeKa
O6o06maromuit ypok. Ponb 1 Mmecto pusuku u
63 aCTPOHOMHH B COBPEMEHHOW HAyJYHOUW KapTHHE 1
MHUpa
O6o06maromuii ypok. Ponb ¢pusndeckoii Teopuu B
64 (hopMUPOBaHUH MPEICTABIICHUN O (PU3HUIECKOU 1
KapTUHE MHUpa
O6o06matomuii ypok. Mecto pusmndeckoit
65 KapTUHBI MUpPa B 00IIEM PsITy COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX MPEACTABICHUI 0 IPUPOJIe
66 PesepBHbIil ypok. MarHuTHOE 10JI€. 1
DNeKTpOMarHUTHAs MHAYKLIUS
67 PesepBHbiil ypok. Ontuka. OCHOBBI ClIEIMATIBHOM 1
TEOPUU OTHOCUTEILHOCTHU
Pesepnbiit ypok. KBantoBas ¢uznka. DneMeHTbI bubnnoreka [JOK
68 1 .
ACTPOHOMMH U acTPO(DUUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBATh Ha MPUMEPAX POJIb U MECTO (HU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B IPAKTHYECKON AEATEIbHOCTH JIFOAEH

10.2

YuuThIBaTh TI'paHULBI TPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MOJIENEH:
MarepuaigbHas TOYKa, HHEPIHAIbHAsS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJO, UACATBHBIM Ta3; MOJIEIN CTPOEHUS Ta30B, KUAKOCTEU WU
TBEPABIX TEJ, TOYEYHBIM DIIEKTPUYECKHM 3apsax — TIpUd PpPELICHUU
(bu3nueckux 3aaa4y

10.3

Pacnio3naBath Qu3nueckue sBieHUSA (Tpolecchl) U OOBSACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYISIPHO-KMHETHYECKON Teopuu
CTpO€HHUs  BellecTBa M DJIEKTPOAMHAMHKHM:  paBHOMEpHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEIHOE JBMKEHUE, CBOOOJHOE MaJleHue Tell,
JBUKEHUE 110 OKPY)KHOCTU, MHEPLHUs, B3auMoaeicTeue tei; nuddysus,
OpOYHOBCKO€ JIBJKEHHE, CTPOEHHME IKHUIKOCTEH U TBEPIBIX Tell,
n3MeHeHrne oObEéMa Tel MNpU HarpeBaHuu (OXJIAXIEHUH), TEIIOBOE
paBHOBECHE, HCIIApEHME, KOHJCHCAllMs, IUIAaBICHHE, KpUCTaIM3alus,
KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBILICHHE J[ABJICHMUs Traza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBA3b MEXIY IapaMeTpaMH COCTOSHUS
ra3a B M30Ipolieccax; dJIEKTPHU3alys Tell, B3aUMOJICHCTBUE 3apsii0B

10.4

OnuceiBaTh MEXaHUUECKOE ABMKEHHE, UCTIOJB3YS (PM3HUECKUE BETUYUHBIL:
KOOpJIMHaTa, IMyTb, IMEpPEMEIlEeHUEe, CKOPOCTh, YCKOpEHHE, macca TeJa,
CWJIa, UMIYJIbC Teja, KMHETUYECKas SHEPrus, MOTEHIMaJIbHAas SHEprus,
MexaHudeckass paboTa, MeXaHH4YecKas MOIIHOCTb, MpPH ONHCAHUU
IPaBWJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCHOIb3YyEMbIX BEIMYMH, HX
0003HaYeHHs] U €IMHUIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYMHAMU

10.5

OnuceiBaTh U3y4YEHHBIC TEIIOBBIE CBOMCTBA T€J M TEIIOBHIC SIBJICHUS,
UCTIONBb3YysT (U3MYEeCKUEe BENUYMHBI: JaBJICHHE Ta3a, TeMIeparypa,
CpelHsAs KHWHETUYECKas DHEpPrusi XaOoTUUYECKOTO JBIIKEHHSI MOJEKYI,
CpelHEeKBaJgpaTUyHas CKOPOCTb MOJIEKYJ, KOJHUYECTBO  TEIJIOTHI,
BHYTpPEHHsIS 3Heprus, pabota raza, kod3QQGUIHUEHT MOJE3HOTO ACHCTBUS
TEIUIOBOTO  JIBUraTejsl; TMpH ONHCAHUM MPABUIBHO  TPaKTOBaTh
(u3MYecKuil CMBICT HCIOIb3YEMbIX BEIUYMH, HUX OOO3HAYCHHUS H
€AVHUIIBI, HAaXOAUTh (OPMYJBI, CBSI3BIBAIOIINE AAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHUMH BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYCCKHUC CBOMCTBA BCIICCTBA n
QJICKTPUYCCKHUC ABJICHUA (Hpoueccm), HCIIOJIb3YH (1)1431/1%01(1/16 BCJIIMYHHBI:
BHGKTpI/I‘{eCKI/Iﬁ 3apsad, SJCKTPUUCCKOC TIOJIC, HaHpH)KéHHOCTB I10JI4,
IMOTCHIMAJI, PA3HOCTb IIOTCHIHAJIOB; npu  OoInruCaHuMu  IMPaBHUIIBHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI UCITIOJIB3YCMBIX BCIIMUUH, UX 0003HaUCHUS
U CIUHUIIBI; YKAa3bIBATb (I)OpMy.TIBI, CBA3bIBAIONIUEC JaHHYIO (bI/IBI/I‘-ICCKyIO
BCJIMYMHY C APYTHMMU BCIMYNHAMUA
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10.7

aHaNM3UpPOBaTh  (U3UYECKUE TIPOLECCHl W  SBJICHUSA, HCIOJb3Ys
¢u3nvecKkrue 3aKOHBI M MPUHLIUIBL 3aKOH BCeMHUpHOTro TaroteHus, |, Il u
Il 3akoHbl HproTOHA, 3aKOH COXpaHEHMs] MEXAHUYECKOM SHEPruu, 3aKOH
COXPAHEHHS HMIIYJbCa, MPUHLIMI CYNEPHO3ULIUU CHJI, HIPHUHLHUII
paBHONpaBUsl ~ MHEPLUAIBHBIX  CUCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOpUI0 CTPOCHMS BEIIECTBA, Ia30Bbl€ 3aKOHBI, CBS3b
CpeIHEH KHUHETUYECKOM DHHEpPruu TEIJIOBOTO JIBJKEHUS MOJEKYT C
aOCOIOTHOW TEeMIEpaTypoil, IMepBbI 3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXPAaHEHHUs IEKTPUUECKOro 3apsizia, 3akoH KynoHa; mpu 3ToM pazinuyarhb
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE U
ycIIoBHS (TpaHUIIbl, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TNPUHIUIBI JIEHCTBUS MAallUH, OpUOOpPOB U
TEXHUYECKUX  YCTPOWCTB; paszauyarh YyCJIOBHS UX  0€30MacHOro
WCII0JIb30BAHHUS B TOBCEIHEBHOM JKU3HU

10.9

Brimomaare OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘IGCKI/IX SIBJIEHUN U
MIPOLIECCOB C HCIMOJB30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUU; IPHU
sToM GopMynHpoBaTh TpodseMy (3amady) W THUNOTE3y Y4eOHOro
IKCTIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEIIOKEHHOTO 000PYIOBAHHMS,
MIPOBOJIUTH ONBIT U (OPMYIUPOBATH BHIBO,IBI

10.10

OcymiecTBiATh MpsIMble U KOCBEHHBbIE M3MEPEHUs] (PU3NUECKUX BEIINYMH;
MIpU 3TOM BBIOMpaTh ONTUMAIbHBINA CHOCOO M3MEpPEHUs U HCIO0JIb30BATh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN N3MEPEHNUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXKAY (U3HYSCKHUMH BCIIMYMHAMH  C
WCIIOJIb30BAHUEM TPSIMBIX HW3MEPEHHWH; MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HKCHUPOBATh Pe3yiIbTaThl TOJYYCHHOHW  3aBHCHMOCTH
(M3UYeCKUX BEIWYUH B BHUAC TaOIUIl U TpadUKOB, AEJaTh BHIBOABI II0
pe3yJibTaTaM UCCIICIOBAHMS

10.12

Cobmronath mpaBmiia 0€30MMacHOTO TPyAa NPU MPOBEICHUH MCCIICTIOBAHUN
B paMKax Y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOW H
IPOEKTHOM JIEATEILHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBLHBIX YCTPOUCTB
1 1abopaTopHOTO 000PYAOBAHUS

10.13

Pemats pacu€rHble 3amaud C SIBHO 3aJaHHOM (PU3WYECKOM MOJENbIO,
UCTOJIB3YS PU3UYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIN3a YCIOBUS
3a/1auM BbIOMpaTh GU3NYECKYIO MOJIENb, BBIIEIATh (PU3UUECKUE BETUUYHUHBI
u GopMynbl, HEOOXOAUMBIE Uil €€ pelIeHUs, MPOBOJUTH PACUETHl U
OIICHUBATh PEAIbHOCTb MOJYY€HHOTO 3HaYeHHs (PU3NUECKON BETMUHUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTpAanBaTb JJOTHYCCKH
HCIIPOTHUBOPCUMUBYIO LCIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonws3oBaTh  mpu  pelieHud  y4eOHBIX  3aJady  COBpPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJOTHMM JUIi  IIOUCKA, CTPYKTYpHUpPOBAHMS,
UHTEpHNpeTallud M TpeJICTaBIeHUs y4yeOHOM W HaydyHO-TIOMYJISApHOU
UHpOpMaLUY, TOJIYYEHHOM U3 pPAa3IUYHBIX MCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTy4aeMyr0 HH()OpPMAIUIO

10.16

[IpuBoauTh mpuUMeEphl BKJIaJa POCCUHCKMX M 3apyOEKHBIX YUEHbBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MIPOIIECCOB OKPYKAIOLIETO MUDA,
B Pa3BUTHE TEXHUKH M TEXHOJIOT UM

10.17

Hcnons30BaTh TCOPCTUUCCKUC 3HAHUA I10 (I)I/I3I/II(C B MOBCEIHEBHOM KM3HU
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s obecrieyeHHss 0e30MacHOCTH MpH OOpalieHHd ¢ NpudopaMu |
TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXPAaHCHUS 3J0POBbBA U CO6JHO[[CHI/I5I
HOPM 3KOJIOTHYECKOT0 OBE/ICHUS B OKpYKafolIel cpefe

10.18

PaGOTaTB B Irpynnc C BBIIOJHCHUEM pPa3/IMYHbIX COIHMAJIbHBIX pOJIGfI,
IUTAHUPOBATh PabOTy TPYNIIBI, PAIIMOHATIBLHO PACIPEACIsATh 00S3aHHOCTH
U TUIaHUPOBATH ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aJCKBATHO
OLCHHMBATL BKJIaJ KaXJ0T0 H3 YYAaCTHHUKOB TIPYIIblI B PCHICHUC
paccMaTpuBaeMOM MPOOIEMBI

11 KVIACC

Kon

NpOBePsIEMOro
pe3yJbTaTa

IIposepsiemble npeaAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaTh Ha pUMEpax pojb U MeCTO (GU3UKHU B (OPMHUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B Pa3BUTHUH COBPEMEHHOU
TEXHUKM M TEXHOJOTHH, B MPAKTUYECKOW JACSATEIbHOCTH JIIOJIEH,
L[EJIOCTHOCTh U €IMHCTBO (hPU3NYECKON KapTUHBI MUPA

11.2

Y4uTHIBaTh T'PAaHUIBI NPUMEHEHHS] H3YYEHHBIX (U3MUYECKUX MOJIENIEH:
TOYEYHBIM JJIEKTPUYECKUM 3apsij, sAIepHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO si/ipa MpHU peleHNH PU3NIEeCKHUX 3a1a4

11.3

PacnioznaBate (usnueckue sBieHUsS (IIPOLIECChl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMHUKHU W KBAHTOBOW (DM3WKHU: DIEKTpUIECKast
MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE IEeHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHas  MHAYKIHS,
JeiCTBHE MarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM U ABMKYILIUKCS 3apsi,
ANEKTPOMArHUTHBIE Kosie0aHus u BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHuEe CBeTa, OTpa)keHHe, MpeloMIIeHHe, HHTep(epeHIus,
TUdpakys U MOJIspU3alus CBeTa, AUCIIepCHs CBeTa, (POTOIIEKTPUUECKU
addext (hoTorddekrt), cBETOBOE aBJICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CHEKTpa  aTromMa  BOJOpOJa,  €CTeCTBEHHass M  HCKYCCTBEHHAs
pPaZ0aKTUBHOCTh

114

OnuceiBaTh U3y4yeHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, DICKTPUYECKYI0 IPOBOJMMOCTb PA3IMYHBIX Cpea) H
JJIEKTPOMArHUTHbIE  SIBIIEHUS  (IIPOLIECCHI), HCHOJB3YS  (PU3MUEcKue
BEJIMYMHBI:  JJCKTPUYECKUH  3apsii, CHiIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, DIIEKTPUYECKOE COMPOTHBICHUE, PAa3HOCTh IMOTEHIIMAJIOB,
O/C, paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJIs, cuia Amriepa, cuia
JlopeHnia, HMHAYKTUBHOCTb KAaTYIIKH, OJHEPrUs AJIEKTPUYECKOTO U
MarHUTHOTO TOJIeH, MepHoJ M YacToTa KojeOaHHil B KoJiebaTeaTbHOM
KOHType, 3apsJ MW Cujla ToKa B TMpolecce TapMOHUYECKUX
ANIEKTPOMArHUTHBIX KoJNeOaHul, (POKyCHOE paccTOsHHE U ONTHYeCKas
CWJIa JIMH3BI; TIPU OIMMCAHUU MPABUJIBHO TPAKTOBATh (DU3MUECKUN CMBICI
UCTIONIb3YeMbIX BEJIMYMH, WX OOO3HAUYECHUS M EIUHUIBI, YKa3bIBaTh
(GhopMyIbl, CBSA3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBLIC SBJICHUA W MNPOUCCCHI, UCIIOJIb3YHd
(I)I/ISI/I‘-ICCKI/IC BCJIMUMUHBI: CKOPOCTb JSJICKTPOMAIrHUTHBIX BOJIH, IJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPrusaA W HUMIIYJILC (I)OTOHa, nepuon
nojgypacnana, SHCPruda CBA3W ATOMHBIX AACP, IPpU ONNHMCAHHUHN MIPABUIIBHO
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TPAaKTOBaTh  (PU3MYECKUH  CMBICI  HCIOJB3YEMBIX  BEJIMYUH, HX
0003HAYCHHUS U CIUHUIII, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIIMYMHY C JPYTUMH BEIMYMHAMHM, BBIUYMCIISATH 3HAUCHUE
(bU3HYECKON BEIIMYNHBI

11.6

Ananmu3upoBaTh  (U3MYECKHE TPOLECCHl W SIBJICHHSA, HCHOJB3Ys

¢usnyeckne  3aKOHBI M OpuHOMNB:  3akoH  Oma,  3aKOHBI
II0CJIEI0BATENBHOIO U MApaJIIEIbHOIO COEAUHEHHS NIPOBOJHUKOB, 3aKOH
JIxoyns — JleHma, 3akOH DOJEKTPOMarHMTHOW WHAYKLWH, 3aKOH

NPSMOJIMHEHHOTO PacIpOCTPAaHEHUSI CBETa, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBI MMPEIIOMIICHHS CBETa, ypaBHEHHE DWHINTEHHA ais Gorodddekra,
3aKOH COXpPAHEHUS DSHEPIruM, 3aKOH COXpAaHEHWs HUMITYJbCa, 3aKOH
COXpaHEHHUsI AJIEKTPUUECKOrO 3apsifa, 3aKOH COXpaHEHUS MacCOBOTO
yKcia, noctyinarsl bopa, 3akoH pajMOaKTUBHOTO pacmnaja; IpU 3TOM
pasznuyaTh CIOBECHYI0 (GOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPAKEHUE U YCJIOBUS (FpaHMIIbl, 00JACTH) MPUMEHUMOCTH

11.7

Ompenenary HampaBJICHUE BEKTOpa HWHAYKIIUM MArHATHOTO  TOJIS
MIPOBOJTHHUKA C TOKOM, CHJIbI AMriepa u cuisl Jlopeniia

11.8

CtpouTh M ONHUCHIBATh M300pa)KEHHE, CO3/IaBAEMOE TUIOCKHM 3€pPKaJioM,
TOHKOUW JTUH30U

11.9

Brimonaare OKCIIEPUMCHTEI 110 HCCICOO0OBaHUIO (i)I/I?)I/I‘-IeCKI/IX SIBJIEHUI U
MIPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUU; MpHU
sToM (GOpMYIHpOBaTh MpobOseMy (3agady) W THUIOTE3y Yy4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 IMPEUIOKEHHOTO 000pYHIOBaHMUS,
MTPOBOJIUTH OTIBIT M (DOPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBIATh MpsIMble U KOCBEHHBIE M3MEpeHHs] (PU3MUECKUX BEJINYMH;
MpU 3TOM BBIOMpAaTh ONTHUMANIBHBIN CIOCOO M3MEpPEHHs] M HCIOJIb30BaTh
WU3BECTHBIE METOIbl OLIEHKU MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIb30BAHHEM
IOPSIMBIX U3MEPEHUIA; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3UUYECKHX BEIUYMH B BHJE
TabNIUI ¥ rpaMKOB, JIeIaTh BHIBOJBI 10 PE3YIbTaTaM HCCIIETOBAHUS

11.12

CoOmiogaTe  mpaBuiia  0€30MacHOro0  Tpyla MpU  NPOBEICHUU
UCCleOBaHUM B paMKax y4eOHOro  OJKCIEepUMEHTa, Yy4eOHO-
UCCIEOBATEIbCKOM U MPOEKTHOM JEATETbHOCTH C HCHOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPONCTB U TaO0OPaTOPHOTr0 000PYAOBaAHUS

11.13

Pemate pacu€tHbie 3amauM C SBHO 3aJaHHOW (PU3MYECKOW MOJIENbBIO,
UCTOJIB3YS (PU3NYECKUE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE aHAIHM3a YCIOBUS
3a/1a4M BBIOUPATh (PU3UUYECKYIO0 MO/IENb, BHIACIATH (PU3HUECKHE BETUYHHBI
u GopMynbl, HEOOXOIuUMBbIE Uig €€ pEelIeHUs, MPOBOIUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJYUEHHOTO 3HAaYCHHs (PU3NUECKON BETMUYHUHBI

11.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAanNBATh JOTHUYCCKHU
HCIIPOTHUBOPCUNBYIO LCIIOYKY paccyxc):(eHHﬁ C OHOpOfI Ha H3YUYCHHBLIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh  NpU  pelleHMH  y4yeOHbIX  3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJOTMHM JJI  TOHMCKA, CTPYKTYpUpPOBAHMUS,
WHTEpOpETallMd M MpeACTaBIeHUs Yy4eOHOW U Hay4HO-NOMYJSPHOM
uHpOpMalMY, MOJYYEHHOM W3 pPA3TUYHBIX HCTOYHUKOB; KPHUTUYECKH
aHAJIM3UPOBAThH MOJyIaeMyI0 HH()OPMAITUIO
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11.16

OOBSCHATh TMPUHIUIBI JCHCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iauyarh YyCJIOBUA HX O€30MacHOTO0 UCIOJIb30BAaHUSA B
HOBCEIHEBHOU KU3HU

11.17

[IpyBoauTe npHUMEpHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKH U TEXHOJOTHH

11.18

Hcnonb3oBaTh TeopeTUYECKHe 3HAHUSA 10 (DPU3UKE B MOBCETHEBHON KU3HU
st o0ecriedeHrs: O€30MAaCHOCTH TpU  OOpalieHuu ¢ mpubopamMu U
TEXHUYECKUMH YCTPOHCTBaMHU, JJIsI COXPAHECHHUS 3I0POBbS M COONIOJICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUSI B OKpYXKaIOIIEeH cpeze

11.19

PaGorate B rpynme C BBINOJHEHHUEM pAa3IMYHbIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBHO PACIIPENETATh O0SI3aHHOCTH U
IUIAHUPOBATE JACATCIBHOCTL B HECTAHAAPTHBIX CUTyalUsaX, aACKBATHO
OICHMBATL BKJIAJ KaXAOro W3 YYaCTHHKOB TPYIINLEI B PCHICHUC
paccMaTpuBaeMou poOIeMbl

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon
Ko npoBe
Psiemo
pa3 ro IIpoBepsiemMble dJ1€MEHTHI COIeP:KAHUS
nena
3J1eMeH
Ta
OU3UKA 1 METOAbI HAYYHOI'O I[TO3HAHUA
®duzuka — Hayka O npupone. HayuHble MeTOABI TO3HAHUS
1.1 OKpyXaromero Mupa. Ponb 3KcmepuMeHTa W TEOpUH B TIpollecce
NIO3HAHUS TIPUPOJIBL. DKCIIEPUMEHT B (pU3HKe
1 MonenupoBanue (U3NYECKUX SIBICHHA U TpolieccoB. HaydHbie
runoTe3pl. OU3NYECKUe 3aKOHBI M TEOpPUU. | paHMIIBI TPUMEHHUMOCTH
1.2 (uzmveckux 3akoHOB. [IpuHnnnm cooTBercTBUs. Poib u Mecto pu3uku B
(GOpMUpOBAaHMM  COBPEMEHHOW  HAyYHOW  KApTHHBI  MHpa, B
NPaKTUYECKOH e TSILHOCTH JIFO/IeH
2 MEXAHHWKA
KMHEMATHKA
211 Mexannyeckoe — aBkeHHe.  OTHOCHTEIBHOCTh  MEXaHHYECKOTO
neuxkeHus. Cucrema otcuéra. TpaekTopus
[epemenienue, cKOpOCTh (CPEIHssT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
2.1.2 | yckopeHue MarepHajIbHOH TOYKH, WX NPOCKIMH HA OCH CHCTEMBI
KoopauHat. CloxeHHe NepeMeleHUH U CJI0kKEeHUEe CKOPOCTeH
21 PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MNPSAMOJMHEHHOE JBIKEHHE.
2.1.3 | I'paguku 3aBHCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHS, MyTH U
nepeMenIeHus] MaTepUAIbHON TOYKU OT BPEMEHH
2.1.4 | CBobogHOE MazieHne. Y CKopeHue CBOOOIHOTO MaieHus
KpuBonuneiinoe nBmxeHne. PaBHOMepHOe NBIKEHHE MaTepHaTbHOU
2.15 | TOYKM MO OKPYKHOCTH. YTJIOBasi CKOPOCTb, JMHEWHas CKOPOCTb.
[lepuon u yactota. LleHTpoCcTpeMUTENFHOE YCKOPEHHE
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2.1.6

Texauueckue YCTpOﬁCTBaI CIIMAOMETP, ABMIKCHHUEC CHAPAAO0B, LHCIIHBIC U
PEMCHHBIC IICpCaaun

2.1.7

[Ipaktuyeckue  paboTsl.  V3MepeHne  MIHOBEHHOH  CKOpOCTH.
HccnenoBanue COOTHOLICHUS MEXAY IMYTAMH, IPOMICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIIbHBIE paBHbIE IIPOMEKYTKH BPEMEHHU pH
PaBHOYCKOPEHHOM JIBH)KEHUHU C HAYAJIIBHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yuenne [BWKEHMS IIapUKa B BSI3KOW JKHIKOCTH. [3yueHue
JIBMDKEHUS TeJIa, OPOLICHHOTO TOPH30HTAIBHO

2.2

JTUHAMUKA

221

[Ipuaun otHocutenbHOCTH ['amunes. IlepBeii 3akoH  HeroToHA.
HuepimanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [TpuHIMI Cynepno3uiyy Cuil

2.2.3

Bropo#t 3akon HproToHa [uisi MarepuaibHOM TOYKM B MHEPLUAIBHOU
cucteme otrcuéra (MCO). Tperunii 3akon HproToHa /UIsi MaTepuaibHbIX
TOYEK

224

3akoH BceMUpHOro TAroteHus. Cuna tspkectu. llepBas kocmuueckas
ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cruiia TpeHUs CKOJIBKEHUS U CHIIa TPEHUS
nokos. Koaddumment tpenus. Cuma COMpOTHUBIICHUS TPU JBUKEHUU
TeJa B )KUJAKOCTH HJIN Ta3e

2.2.7

[TocTymarensHOE€ W BpamiaTtelbHOE ABMKEHHWE AOCOJIOTHO TBEPIOTO
Tena

2.2.8

MOMEHT CUJIbI OTHOCUTEIBHO OCU BpamieHud. Ilnedo cuibl. YcmoBus
paBHOBecus TBEporo tena B MCO

2.2.9

Texuuyeckue yCTpoHCTBA: MOIIMIMITHUKH, JBUKEHHE HCKYCCTBEHHBIX
CIyTHUKOB

2.2.10

[IpakTnueckue paboTel. M3ydenue nBUKEHUS Opycka MO HAKIOHHOU
IUIOCKOCTH  MOJ JEWCTBUEM HECKOJbKMX cuil. MccnenoBanue
3aBUCHUMOCTU CHJI YIOPYrOCTH, BO3HHUKalIUX B jAehopmupyemoit
Opy)KMHE U PE3UHOBOM o0Opaslie, OT BEIMYMHBI HUX JedhopMaluu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO Tella, UMEIOIIET0 OCh
BpallleHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

231

I/IMHy.]'ILC MaTCpHaHBHOﬁ TOYKH, CHCTCMbl MATCpPpUAIBHBIX TOYCK.
I/IMHy.]'ILC CHJIbI 1 UIBMCHCHHC UMITYJIbCA TCJIa

2.3.2

3aKoH COXpaHCHU NUMITYJIbCA B HNCO. PeaktuBHOE JABUXKCHUC

2.3.3

Pabora crunsl

2.34

MontHocTE cHIIBI

2.3.5

Kunernueckas OHEPTrusia MaTepHaHBHOﬁ TOYKH. TeopeMa )
KUHETHIECKOMN OHCPTUH

2.3.6

[lorenumaneHast  sHeprus.  IloTeHnuanmbHas ~ SHEPrust  ympyro
neopmupoBanHOl npyxuHbl. [loTeHIManbHas s>HEprust Tena BONU3U
MTOBEPXHOCTH 3eMJIU

2.3.7

IloTenumanbHEIE n HCIMMOTCHIIHMAJIbHBIC CHIJIBI. CBs3b pa6OTLI
HEIMOTEHIIUANbHBIX CHJI C H3MEHEHHEM MEXaHHYECKOMH OHCPrun
CHCTEMBI Te1. 3aKOH COXpaHCHHA MEXaHHYeCKOM SHCPrun
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2.3.8 | Ympyrue u HEYNpyrue CTOJIKHOBEHHS
239 TeXHqucm:Ie YCTPOMCTBA: JBIWKEHUE pakKeT, BOJOMET, KOIEp,
MPY>KUHHBIA TUCTOJIET
[IpakTuueckne paboTel. M3ydeHHe CBS3M CKOPOCTEH Tel TIpu
2.3.10 | meynpyrom ymnape. HccrnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM
MEXaHUYECKOM dHEPruu Tela
3 MOJIEKVYIJISIPHASA ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KUHETUYECKON  TEOPHHU.
3.1.1 | bpoyHoBckoe nBwkenue. uddysus. Xapakrep IBUKEHHS U
B3aMMO/ICHCTBUS YaCTHUII BEIIECTBA
31.2 Mo;genn CTPOCHHS Ta30B, >KMJIKOCTEH U ”EBépI[I)IX Tel U OObSCHEHUE
CBOJMCTB BEIlleCTBAa HA OCHOBE 3TUX MOJeel
3.1.3 | Macca monexyn. KomyectBo BenectBa. IloctosiHHass ABoraapo
314 TermmmoBoe paBHOBecue. Temmepatypa u €€ wusmepenue. [lkama
temniepatyp Llenscus
31 315 Monens WJICABHOTO  Tasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM TeOprH UeaIbHOro ra3a
316 AGcomoTHas TeMIieparypa Kak Mepa cpeiHed KHHeTHYeCKOW 3Hepruu
TEIUIOBOTO JBM>KEHUs yacTull rasza. [llkana remneparyp KenbBuna
3.1.7 | VYpaBuenue Knaneiipona — MenpeneeBa. 3akon [lanpToHa
31.8 l'azoBbie 3akoHBI. M30mponecchl B uACaJIbHOM Tra3e € NOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpPMa, U30X0Pa, n300apa
3.1.9 | Texuuyeckue yCTpOMCTBa: TEPMOMETP, OAPOMETP
[Ipaktnueckue paboTel. M3Mepenune wmacchl BO3AyXa B KIACCHOM
3.1.10 | xomuate. MccrnenoBanue 3aBUCUMOCTH MEXKAY IMapaMeTpaMu COCTOSTHUS
pa3pex)EHHOTOo ra3a
OCHOBbI TEPMOJIMHAMUKU
321 TepmonnHamuueckas cucrTema. Buyrpennsis SHEpPrus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
329 KonuuectBo Temnotsl U pabota. BHyTpeHHSS SHEprusi 0JIHOATOMHOTO
UJICAIBHOTO ra3a
Buabl Temnonepenauu: TEMJIONPOBOJHOCTb, KOHBEKLUS, H3JIy4YCHHE.
3.2.3 TenmoémkocTe Tenna. YaelpHas TEINIOEMKOCTL BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIIONepeaaue
[lepBbiii 3akOH TepMoauHaMuKH. [IpuMeHeHue mepBOro 3akoHa
3.2 3.2.4 | TepMoAMHAMUKH K wu3omporeccaM. ['paduueckas HHTepHpeTanus
paboThI raza
TennoBele MamuHbl. [IpuHOUIBI  JEHCTBHUS  TEIJIOBBIX  MAIIMH.
325 [IpeoOpazoBanusi »Hepruu B TeIIOBbIX MamuHaxX. Kosddunment
nosie3Horo aevictBus (mpanee — KII/I) teroBoit mamuusl. [ukn Kapao
u ero KITJ{
326 Bropoii 3akoH TepmouHamMuku. HeoGpaTuMocTh mporieccoB B MpUpPO/IE.
TemoBbie qBUTATENU. DKOJIOTUYECKUE MPOOIEMBI TETNIOIHEPTETUKH
327 TexHudeckue ycTpoicTBa: JBUTATEIh BHYTPEHHETO CTOpaHUsi, OBITOBOM

XOJIOAWJIbHUK, KOHOIUITUOHEP
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3.2.8

[TpakTuyeckue padoTel. Mi3Mepenue yenbHol TemIoéMKOCTH

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u KoHIeHcanus. VcnapeHue W KumeHue. Y aenbHas

3.3.1 | Temnora mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATYPHl KUICHUS OT
JIaBIICHUS
3.3.2 | AGConroTHAsE M OTHOCUTENbHAS BIAXKHOCTh BO3Myxa. HaceimeHHbIil nap
333 TBépmoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIHS
33 cBOMCTB KprcTaiwioB. JKuakue kpuctayuibl. COBpeMEHHBIE MaTePHAIIbI
' 334 [lnaBneHne © KpUCTAJUIM3AIUSA. YJenbHas TEIJIoTa IUIABJICHUS.
Cyb6numariust
3.3.5 | YpaBHenue TeroBoro Oamanca
TexHuueckre yCTpPOWCTBA: TUTPOMETP M ICUXPOMETP, KaJOpUMETD,
3.3.6 | TEeXHONOTWH TMOJydeHHUsSI COBPEMEHHBIX MaTepHaJiOB, B TOM YHCIIE
HaHOMATEepPUAJIOB, U HAHOTEXHOJIOTHU
3.3.7 | Ilpaktrueckue paboTel. U3MepeHne BIaKHOCTH BO3/TyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpu3anus Tel. DJIEKTpUYeCKUud 3apsaa. JBa BuAa 3IEKTPHYECKHX
3apsiIoB
4.1.2 | TIpOBOJHHKH, JUAIEKTPUKH H TIOIYIPOBOTHUKH
4.1.3 | 3aK0oH COXpaHEHUS ICKTPUIECKOTO 3apsiaa
4.1.4 | B3aumonerictBue 3apsioB. 3akoH Kynona
OnekTpuyeckoe mnojie.  Hanpsk€HHOCTh  SJIEKTPUYECKOTO  MOJIS.
4.1.5 | Ipunuun cynepno3uiuu. JIMHUKM HANPsDKEHHOCTU BJIEKTPUUYECKOTO
OJIS
4.1 416 Pabora cumnm osnekrpocratmdyeckoro mods. [lorenmman. PasHocTh
MIOTEHIINAJIOB
417 [IpoBOMHUKKM U JUAIIEKTPUKUA B TOCTOSHHOM 3JIEKTPUYECKOM TMOJI€.
JlysnexTpuueckas MpOHUIIAEMOCTb
418 DNEeKTPOEMKOCTD. Kongencarop. DIeKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsyKEHHOr0 KOHJeHCcaTopa
Texuuueckue yCTpOiicTBa: AIIEKTPOCKOTI, AIIEKTPOMETP,
4.1.9 | smekTpocTaTMyeckas — 3allWTa,  3a3eMJIEHHE  DJIEKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 | IIpaktuueckue paboTel. I3mMepeHue 3JeKTpOEMKOCTH KOHICHCATOPA
ITOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcinoBusi  CyIIECTBOBAaHUS  IMOCTOSIHHOTO — DJIEKTPUYECKOTO  TOKA.
Hcrounuku Toka. Cuna toka. [1ocTOSIHHBIN TOK
4.2.2 | Hanpsokenue. 3akoH Oma Juis yqacTka Ienu
4. 4.2.3 | DneKkTpUUYeCcKOe CONPOTUBIIEHUE. Y IeIbHOE CONPOTUBIICHHUE BEIIECTBA
' 424 [TocnenoBarensHoe, napaiesbHOE, CMeIlIaHHOe COeIMHEHHE
IIPOBOJTHUKOB
4.2.5 | Pabota snekTpuyeckoro Toka. 3akoH /xoyns — Jlenna
4.2.6 | MomHOCTB IEKTPHUUECKOTO TOKA
4.2.7 | snextpoasmxkymas cuna (ganee — 9/1C) u BHyTpeHHEe COMPOTHUBIICHUE
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HMCTOYHMKA ToKa. 3akoH Oma i MOJIHOM (3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3ambikaHue

DNEeKTpOHHAs MPOBOJAMMOCTh TBEPJBIX METAUIOB. 3aBHCHUMOCTH

4.28 CONPOTHBJICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIIpOBOIMMOCTD
4.2.9 | Dnekrpuueckuii TOK B Bakyyme. CBOICTBA AIIEKTPOHHBIX TYYKOB
[HonynpoBoanuku. CoOcTBeHHass U  INPUMECHAas  MPOBOJUMOCTD
4.2.10 | nmomynpoBomuaukoB. CBoiicTBa p-n mepexonaa. [loaynmpoBOAHHKOBBIC
puOOpPbI
4211 OnexkTpuueckuié  TOK B DJEKTPOJUTaX.  DJIEKTPOJUTHUYECKas
JUCCOTHAITUA. DIIEKTPOIIN3
DNeKTpuYecKuil ToK B razax. CaMOCTOSATEIbHBIN 1 HECAMOCTOSI TEIHHBIN
4.2.12 | pa3psn. PasnuuHble THIIBI CaMOCTOSATENBHOTO pasdpsga. MOTHHS.
[Inazma
TexHuyeckue ycTpoucTBa: aMIIepMETpP, BOJIBTMETP, PEOCTAT, HICTOUHUKH
4913 | TOK3, ONEKTPOHArpEBATETbHBIC npuOOpBl, BIEKTPOOCBETUTENBHbIE
pUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JHOJ, TEPMUCTOPHI
1 (HOTOPE3UCTOPHI, NOTYIPOBOTHUKOBBIN U0/, FTaIbBaHUKA
[Ipaktnueckne  paboTel. M3ydeHwe  CMEMIAaHHOTO  COCIUHEHHS
4014 | DE3UCTOPOB.
N3mepenne DJIC MCTOYHHUKA TOKA U €0 BHYTPEHHErO0 COMPOTHUBJICHUS.
HaGmronenue anekTponausa
11 KVIACC
Kox Koanpo
pa3n EEEHeM IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS
cra 3jiIeMeH
Ta
4 OJIEKTPOAMMHAMUKA
MAT'HUTHOE I10JIE. 9JIEKTPOMAT'HUTHAS MHAYKLWA
4.3.1 |IlocrosiHHble MaruuThl. B3aumoielicTBUE MOCTOSIHHBIX MarHUTOB
MaruutHoe mosnie. Bektop MarHuTHOW — mHAykumMu. [lpuHnun
4.3.2 | cynepno3uuuu. JluHuu MarHuTHOM wuHAYKIMU. KapTtuna nuHui
MarHUTHOM MHJIYKIIMH TOJISI IOCTOSIHHBIX MAarHUTOB
MaruuTtHoe noJie IpOBOJAHUKA ¢ TOKOM. KapTuHa nuHMiA Mo IITHHHOTO
4.3.3 | npssMOTO IPOBOJIHUKA U 3aMKHYTOTO KOJIbIIEBOTO IPOBOAHUKA, KATYIIKU
¢ TokoM. OnbIT Opcrena. BzanmoaelicTBre NPOBOJAHUKOB C TOKOM
4.3 4.3.4 | Cuna Amnepa, €€ MOIyJb U HalpaBJICHUE
435 Cuna JlopeHua, €€ Monynb W HampasiieHUE. J[BHJKEHHE 3apshKeHHOMN
YacTHUIlbl B OJHOPOJAHOM MarHuTHOM noJje. PaboTa cuibl Jlopenna
4.3.6 | SIBneHue >neKTPOMAarHUTHON MHAYKIIUU
4.3.7 |IloTok BeKTOpa MArHUTHOW UHAYKIIUU
4.3.8 | BIC unaykiuu. 3aKOH dIIeKTpOMarHuTHOU nHAyKnu Papanes
439 BuxpeBoe »snexrpuueckoe mnose. OJIC MHAYKIMHM B IPOBOJHUKE,
JBUKYIIEMCsI IOCTYNATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE
4.3.10 | IlpaBuio Jlenna




45

4.3.11 | UapyktuBHOCTH. SABnenue camounaykiun. DJ1C caMOMHTYKITUT
4.3.12 | DHeprusi MarHUTHOTO TOJISI KATYIIKK C TOKOM
4.3.13 | DnexTpoMarHuTHOE TOJIe
Texnuueckue yCTpOMCTBA: TOCTOSHHBIE MAarHWUTHI, AJIEKTPOMArHUTHI,
4.3.14 | snexTpoaBUTATENh, YCKOPHUTEIN 3JIEMEHTAPHBIX YACTHIl, WHIyKIIMOHHASI
neyb
[IpakTuyeckue padboTsl. 3yueHre MarHuTHOTO MOJIST KATYIIKH C TOKOM.
4.3.15 | UccnenoBanue AEWCTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBICHHUS AIEKTPOMArHUTHON HHIYKIIUU
5 KOJIEBAHU S U BOJIHBI
MEXAHUWUYECKHWE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
511 KonebarenpHast cucrema. CBobOoaHbie KojeOanus. ['apmoHuueckue
kosnebanus. [lepuon, yacrora, aMnauTyaa u $asza KojaedaHun
5.1.2 | IlpyxuHHBIA MasSTHUK. MaTeMaTn4ecKuii MasiTHUK
513 VYpaBHeHue  rapMoHMYeCKMX  KosieOaHui. KuHemaruueckoe
JMHAMUYECKOE OMTUCAHNE KOJIeOATeITFHOTO JBIKEHHSI
[IpeBpamenue SHEpruM TpH TapMOHUYECKUX KojeOaHmsx. CBs3b
5.14 | ammuTynel  KoJieOAaHWW  HMCXOJHOM  BEJIMYMHBI € aMIUTUTYyJaMHu
KoJieOaHui e€ CKOPOCTU U YCKOPEHHUS
KonebatenpHbiil KOHTYp. CBOOOTHBIE AIIEKTPOMarHUTHBIE KOJIeOaHUsS B
515 | MACATBHOM KoJiebaTeIbHOM KOHTYpE. Amnanorus MEXY
MEXaHUYECKUMU U 3JEKTPOMarHUTHbIMU Kosebanusimu. Ddopmyna
Tomcona
5.1.6 | 3akoH coXpaHEHHUS SHEPTHH B UACATHLHOM KOJeOaTeIbHOM KOHTYpE
5.1 517 Brinyxnenasie MexaHuueckue kosieOaHus. Pesonanc. PeszonaHcHas
o KpuBasi. BeIHY)K/IEHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.
5.1.8 | [lepemennblii TOK. CHHYCOMIAIbHBIN IEPEMEHHBIA TOK.
51.9 MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUIUTYIHOE U JeiCTBYyIOlIee
3HAYEHUE CUJIbI TOKA U HAMPSHKCHUSI
Tpanchopmarop.  I[IpomsBoactBo,  mepemaua U noTpediieHue
51.10 ANEKTPUYECKOM SHEPruu. DKOJOTMUECKHE PHUCKH MpPU MPOU3BOJCTBE
anekTpudeckoil sHeprun. KynbTypa Hcronb30BaHUs AJIEKTPOIHEPTUU B
MOBCE/IHEBHOM JKU3HU
5111 Texuuyeckue yctpoiicTa: celicMorpad, MeKTpUIeCKUil 3BOHOK, JTMHUU
aNeKTponepeaay
[IpakTnueckue padoTel. MccnemoBaHue 3aBUCMMOCTH MEPUOJA MaJbIX
5112 KojeOaHuN Tpy3a HAa HUTA OT JUIMHBI HUTH M MAacChl TIpy3a.
HccnenoBanue mepeMEeHHOTO TOKa B 1€MW M3  IOCIENOBATEIbHO
COEIMHEHHBIX KOHJECHCATOPa, KaTYIIKH U pe3ucTopa
MEXAHUWYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI
501 MexaHuueckie BOJHBI, yCIOBUs pacnpocTpaHenus. Ilepuon. CkopocTh
pacmpoCcTpaHeHus U JJTMHA BOJHEI. [lonepeunblie v mpog0IbHbIE BOJIHBI
5.2 5.2.2 | ###Par#t# Untepdepentys u audpaxiyst MeXaHUYEeCKUX BOJH
5.2.3 | 3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka
504 DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBUS W3NMYYCHHS AIIEKTPOMATrHUTHBIX

BOJIH. B3aumuas OpucHTAIUsI BCKTOPOB E, Buvs BHCKTPOMaFHI/ITHOﬁ




46

BOJIHE B BAKyyM€

CBoiicTBa 3JIGKTPOMAarHUTHBIX BOJIH: OTpaXCHHE, IMPEIOMIICHUE,

5.2.5 | monspuzanus, mdpaxys, UHTEpEepEHIIHS. Ckopoctb
JIEKTPOMArHUTHBIX BOJIH
526 [lkama »IEKTPOMAarHUTHBIX BOJH. lIpuMeHeHHEe HSIeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY
507 [TpuHIIIEL PaMOCBSI3H u TEJICBUICHUSI. Pagunomoxarms.
o DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIEH CpeJibl
Texanueckue YCTpOWCTBA:! MY3bIKaJIbHbIE UHCTPYMEHTHI,
5.2.8 | ympTpa3BykoBasi JAMAarHOCTMKa B TEXHUKE W MEIWIHMHE, pajap,
pagnonpuEéMHIK, TEJIEBU30D, aHTeHHA, TenedoH, CBU-nieun
OIITHUKA
531 [IpssMonMHENHOE PACIpOCTPAHEHUE CBETa B OJHOPOAHOU cpene. Jlyd
cBeTa
539 OtpaxkeHue cBeTa. 3aKOHbBI OTpaXkeHuUs cBeTa. [locTpoeHne n300paxeHuii B
TUIOCKOM 3€pKajie
533 [penomienue cBera. 3aKOHBI IPeIOMIIEHNS cBeTa. AOCOIIOTHBIN MOKAa3aTeNb
MIPETOMIICHUS
534 [TonHoe BHyTpeHHEe oTpaxkeHue. I IpenenpHbIN yroia NoJHOTO BHYTPEHHETO
OTpaKEeHUS
5.3.5 | lucnepcus cera. CiioxxHBIN cocTaB Oemnoro cera. et
Coluparorue U paccewBaromue JuH3bI. ToHkas nuH3a. DokycHOe
53¢ | PAccTOAHME M onTHYECKas  Cuia ToHKOM JsmH3bL [locTpoenue
n300pakeHUH B COOMpArONIUX M paccewBaromux JuH3ax. Dopmyna
53 TOHKOM JIMH3EI. YBEIIMYCHUE, TaBaeMOe JINH301
5.3.7 | [Ipenenbl MPUMEHUMOCTH T€OMETPUICCKON ONITUKHU
HNurepdepentius  cBera.  KorepeHTHbIE  HMCTOYHHKH. Y CIOBHUSA
5.3.8 | HaOmoeHUsT MaKCUMyMOB W MHUHHMYMOB B HWHTephEPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB
Hudpakuus ceta. dudpakuuonHas pemérka. YciaoBUe HaOMIOIEHUS
5.3.9 | rmaBHBIX MaKCUMYMOB IpU NaJCHUU MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIHMOHHYIO PEIIETKY
5.3.10 | IMonspusanus cBeTa
Texnuyeckue ycTpoicTBa: OukM, Jiyna, (oroammapar, MpOEKIIMOHHBIN
5.3.11 | anmapaT, MUKpPOCKOII, TE€JIECKOII, BOJOKOHHAsI OINTHKA, MU(GPaKIIMOHHAS
peméTka, moJISPOu/T
[Ipaktnueckue paboThl. M3MepeHuwe moKazarenss MPEIOMIICHHUS.
5.3.12 | HccnenmoBaHue CBOWCTB HW300pakeHWMM B JMH3ax. HaOmroaeHwue
JMCIIEPCUU CBETa
BJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
I'panu1el TPUMEHUMOCTH KJIacCHUeCKOW MexaHuKu. [locTymnatel Teopun
6.1 OTHOCHUTENILHOCTH: MHBAPUAHTHOCTH MOJIYJIsl CKOPOCTH CBETa B BaKyyMe,
6 MPUHIIMIT OTHOCUTEILHOCTH DWHINTeHHA
6.2 OTHOCUTENBHOCTh ~ OJAHOBPEMEHHOCTH. 3aMeJIeHHEe BpPEMEHU U
COKpAII[EHUE JITTHHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI
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CBsi3b MacChl ¢ SHEPrUei U UMITYJIbCOM CBOOOJTHOW YaCTHIIBI. DHEPTUs

6.4 .
MOKOSI CBOOOTHOW YaCTHIIBI
7 KBAHTOBAS ®U31KA
DJIEMEHTbI KBAHTOBOI OIITUKU
711 ®otonbl. ®opmyna [lnanka cBs3u ’HEPruu (POTOHA C €ro0 YaCTOTOM.
DHeprus ¥ UMITYIIbC GOTOHA
71.2 OtkpeiTe u uccnenoanue ¢orodddexra. Onbitet A.I'. Croserosa.
3akons! hoTodrddexra
7.1 71.3 VYpaBuenne OinmTeitna s ¢dorodddekra. «KpacHas rpanunan
o dhoTorddexra
7.1.4 | laBnenne cBera. OnbiTel [1.H. JleGeneBa
7.1.5 | Xumudeckoe IeiCTBUE CBETA
716 Texnuueckue ycTpoicTBa: (POTOINEMEHT, (OTOJATUUK, COJHEUHAsS
Oatapesi, CBETOINOT
CTPOEHUE ATOMA
791 Mogenb atoma Tomcona. OnbiTel Pezepdopaa mo uccienoBanuio
cTtpoenus aroma. [ImanerapHas Mmoens aToma
[Moctynatel bopa. U3znydenue u noruyomenrne (GOTOHOB IpU MEpPEXojie
7.2.2 | aTomMa ¢ OJHOTO YPOBHS SHEPrUU Ha JApyrou. Buasl criekrpoB. CriekTp
YPOBHEM 3HEPrUU aTOMa BOJIOPOJA
1.2 703 BonHoBble cBoiictBa wactuu. Bomnsl ge bpoiinsa. Kopmyckymnspho-
o BOJIHOBOU myaym3M. Jludpakius 3JeKTPOHOB Ha KPUCTAIIAX
704 CrnoHTaHHOE W BBIHY)KJICHHOE H3Jyd€HHE. YCTPOMCTBO W MPHUHIUII
paboThI Ja3epa
705 TeXHI/I‘IeCIiI/Ie YCTpOICTBA: CHEKTPaJIbHBIA aHAIN3 (CIIEKTPOCKOIT), JIazep,
KBaHTOBBIN KOMIIBIOTED
7.2.6 | IIpaktuueckue pabotsl. HabmroneHrne TMHEHYaTOTro CreKTpa
ATOMHOE AJ1PO
7.3.1 | MeTtoapl HaOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHI]
OtkpbiTue panunoakTuBHOCTU. OnbiTel Pesepdopna mo ompexneneHuro
7.3.2 | cocraBa paguoakTUBHOrO m3nydyeHus. CoiicTBa anbda-, 6era-, raMmMa-
n3nydyeHust. BiusHue pagroakTHBHOCTH Ha KUBBIE OPTaHU3MBI
733 OTtkpbiTHE IpoTOHA U HelTpoHa. HykimonHas mozens siapa ['eitzenbepra
— WBanenko. 3apsin siapa. MaccoBoe uuncio siapa. M30Tornsl
734 Anbda-pacniaa. DIeKTpOHHBIH W TMO3UTPOHHBINA Oera-pacman. ['amma-
M3IydyeHue. 3aKOH paJroaKTHBHOIO pacmaja
73 7.3.5 | DHeprus cBsi3u HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT maccsl sapa
7.3.6 | SlnepHble peakiuu. JleIeHUe U CUHTE3 sIEp
737 Snepusiii peakrop. TepmosiaepHslit cunTe3. [Ipo6nemsl U MepCrneKTUBBI
SIIEPHON SHEPTETUKHU. DKOJIOTUUECKUE aCTIeKThI SIePHOI SHEPreTUKU
738 3J‘IeMeHTa}3HLIe gactuibl. OTKpbITHE TO3UTpOoHA. DyHIaMEHTaIbHBIC
B3aMMOJICHCTBHS
739 TexHuueckue yCTpOWCTBa: IO3MMETpP, KaMepa BuibCoHa, sAepHBIN
peakTop, aToMHas 6om0ba
7.3.10 |[Ipaktuueckune paboTel. MccrienoBanue TPEeKOB YacTull (IO TOTOBBIM
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‘ ¢dororpadusim)
OJIEMEHTBI ACTPOOU3NKU

81 Bun 3Bé3aHoro Heba. Co3Be3aus, spKUe 3BE3/IBI, TUIAHETHI, UX BUIUMOC
JIBUKEHHE

8.2 Conneunas cucrema. [lnaners! 3eMHoM rpynnsl. [InaHeTbI-TUraHTbl U UX
CIYTHUKH, KapJIMKOBbIE M1aHeThl. Masble Tesa COTHEUHON CUCTEMBbI

8.3 | Comnre, potochepa u armocdepa. CorHeUHAsT aKTHBHOCTD

8.4 | Ucrounuk sueprun CoytHIIA U 3BE3]T
3BE31bl, UX OCHOBHBIE XAPAKTEPUCTUKU: MAacCCa, CBETUMOCTb, PAJHUYC,

85 TEeMIIepaTypa, WX B3aHUMOCBs3b. JlparpamMma «CHEKTpajbHbIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOM IOCIEIOBATENBHOCTH. 3aBUCHMOCTb
«Macca — CBETUMOCTbY sl 3BE3/1 TJIaBHOM MOCIIEA0BATEIbHOCTH

86 ###Par###BayTpeHHee crpoeHue 3BE31. COBpeMEHHbIE MPEJICTAaBICHUS O
MIPOUCX0XKJICHNH U 3BOTIoNMHU COJHIA U 3BE31. DTambl )KU3HU 3BE3]T
Mneunslii [1yts — Hama [Nanaktuka. CrinpanibHas cTpykTypa ['anakTuku,

8.7 pacnpenenenue 3B€31, raza u nbuin. [lonoxxenue u naerxenue CoJiHIA B
lNamaxTtuke. [1nockas u chepuyeckas nmoacucteMol [amakTuku

88 Tunel ranaktuk. Paguoranaktuku u kBa3apbl. UEpHBIE ABIPBHI B AApax
raJIakTUK
Bcenennas. Pacmupenne Bceenennoil. 3axon Xa06na. PazGeranue

8.9 ralaktTuk. Bo3pact u pagumyc Bcenennoli, Teopusi Boibimoro B3phiBa.
Monens «ropsiueit Beenennoiiy. PennkroBoe nszinyueHue

810 Macmrabnas crpykrypa Bcenennoit. Meraranaktuka. Hepeménnbie

poOJIEeMBbI aCTPOHOMUH
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

®wusuka, 10 knace/ Msxkumes I'.41., Byxosues b.b., Corckuii H.H. nmox penakuueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemnienney

®wusuka, 11 knace/ Msxkumes I'. 5., Byxosues b.b., Corckuiit H.H. mox penakuueii
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METO/IUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

KPHIIIIO METOANYECKHE pEKOMEH IaIiK Mo peameram https://krippo.ru/index.php/v- pomoshch-
uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/2797- 2023-2024

OpTaHM3aIIMM CAMOCTOSITENIbHOW paboThl yyaluxcsa Ha YpOKe U IoMa

https://content.edsoo.ru/lab/subject/2/

marepuaisl [ A pazmemensl Ha caiite ®I'BHY «DenepanbHblil HHCTUTYT
MeIarOrMYecKux u3mepenuin». Pexxum mocryna: https:/fipi.ru/

https://resh.edu.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbl CETU UHTEPHET
JXupas pusnka: oOy4aromas nporpamma, http://www.int-edu.ru/soft/fiz.html

1. Vpoku pusuku ¢ ucnonb3oBanreM Mureprera. http://www.phizinter.chat.ru/
2. ®usuka.. http://www.fizika.ru/

3. dusuka: KoJUIeKIHs onbIToB. http://experiment.edu.ru/

4, ®dusKKa: SJIEKTPOHHAS KOJUICKIIUS

onsItoB. http://www.school.edu.ru/projects/physicexp

5. Karasnor cchiiok Ha pecypesl o ¢usuke http://www.ivanovo.ac.ru/phys
6. BecratHbie oOyuaromne mporpaMmsl o ¢usuke http://www.history.ru/freeph.htm
1. JlabopaTopHbie paboTs! 10 (hrusuke. BupTyanpHble 1a00paTOpHBIE

pa6ortsr. http://phdep.ifmo.ru

8. Annmanus Gpu3HUecKux mpoieccoB oobsicHenusmu. http://physics.nad.ru

9. ®dusnueckas >anukiIonenus http://www.elmagn.chalmers.se/%7eigor
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