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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPeOOBaHUM K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHON Mporpammsl, npeacTtaBieHHbXx B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpoOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—12 kiaccoB npu o0yueHuu
ux (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JAESITEIbHOCTHOTO MOJAXO0/A.
[Iporpamma no ¢usuke coorBercTBYET TpeboBanusM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYy4EHHsI, a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alliid MEXIPEIMETHBIX CBsI3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMH yUYE€OHBIMH IIpeIMeTaMu. B Hell orpeaensatoTcs OCHOBHbBIE
e U3ydeHus (GU3MKU Ha YPOBHE CPEAHEro 0011ero 0opa3oBaHusl, INIAHUPYEMbIe
pe3yNbTaThl  OCBOGHUS Kypca  (DU3MKH: JIMYHOCTHBIE, METanpeIMETHBIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (u3ukKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (GU3UKU Ha 6a30BOM YpOBHE, B

TOM YHKCJIE TPEeIMETHBIE PE3yIbTaThI 110 TOJIaM 00yUYEHUS;

e cojepxaHue yuyeOHoro nmpeamera « Pu3nkay mo rogaam 00ydeHHs..

dusrka Kak Hayka o HaumOosiee OOIMX 3aKOHAX IPUPOJIBI, BBICTyMas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHbIN Kype GU3UKHA — CHCTEMOOOPA3YIOMINMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpadueri M acTtpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHWUW  OMpedeNseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B cpepe SHEpPreTUKH, TPAHCTIOPTa, OCBOCHHSI KOCMOCA,
MOJIyYEHHs HOBBIX MATEpHUAJIOB C 3aJlaHHBIMU CBOMCTBAMHM W Apyrux. M3ydenue
(bu3UKU BHOCUT OCHOBHOM BKJIa]l B (HOPMUPOBAHNE €CTECTBEHHO- HAYYHON KapTUHBI
Mupa O0OydJarommxcs, B (OPMHUPOBAHHE YMEHUN TMPUMEHSATH HAYYHBIA METO]
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHoBy kypca ¢pu3uku 11 ypOBHS CpeHEero o01iero oopa3oBaHus MOJI0KEH
pAI Uael, KOTOpble MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €0 TOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(¢u3uKu ¢ pazBuTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU MPoOJIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kype hbusuku npejmnoiiaraet 3HakoMCTBO
C IIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJOTMYECKHUX IPUIIOKEHUN H3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEICHHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3UMKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUSX O IPUPOAE, FPAaHULIAX TPUMEHUMOCTH
TEOPHI1, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUI U TIPOLIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTAIBHOU AESITEIIbHOCTH 00Yy4YaroluXcsl.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHNE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPBIE B TPOrpamMme
no Qusnke oObEIMHEHBI B OOIIMH CHUCOK YYCHHUYECKHX IMPAKTHYECKUX pPaboT.
Bbinenenne B yka3aHHOM MepedyHe J1a0OpaTOpHBIX paboT, MPOBOIMUMBIX MJIs
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS Y4aCcTHUKaMU 00pa30BaTebHOrO Mpoliecca
UCXO/sI U3 OCOOCHHOCTEH IMIaHUPOBAaHUS W OCHaleHUs KabuHera ¢usuku. [Ipu
3TOM O0ecreunuBaeTcss OBJaJeHue OO0yJalolMMHUCS YMEHUSAMU IPOBOAUTH
KOCBEHHBIE HM3MEpPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MUYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHKE yAENSAETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 11 pacU€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a1a4M C IBHO 33JaHHOU
¢u3ndyecKoil MOEIbIO, TO3BOJISIONINE IPUMEHATh U3yUCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUYECKON MOACHH IS CUTyallHM MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY 00€CIeYeHUI0 yueOHOro mpoliecca 6a30Bblil ypOBEHb Kypca (hU3UKU
Ha ypOBHE CpeAaHero oOmiero oOpa3oBaHHsS JOJDKEH M3ydaThCsi B YCIOBHUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKE YUYSHUUYECKHUX MPAKTUYECKUX PabOT U JIEMOHCTPAIMOHHOE
o0opyI0oBaHuE.

JlemoHCTpanimonHoe o0opymoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMmMe Mo (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHHH M  TPOIECCOB, OMIUPHYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyqOBaHWE I YYEHUYECKHUX MPAKTHUECKUX pPabOT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamommxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O0OOPYMOBAaHUS JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3yYCHUS (DU3UKH B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYyYaIONIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa M3YYCHUSI OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHne yMeHUN OOBICHATH SBICHUS C HCIOJH30BAHUEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O ponu (DU3UKH U1 PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne STUX 1eniel oOecreunBaeTcsl pelieHneM CISAYIOMUX 3a1ad B

MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e MPUOOPETEHHE CUCTEMBI 3HAHUM 00 OOIINX PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (PU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e (opmupoBaHHE yMEHUH NPHUMEHATh TEOPETHUUYECKUE 3HAHUSA I
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
MIPAKTUYECKUX PELICHUN B MIOBCEIHEBHOMU KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoOIEeNbpl, 3a1ady, MNOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOTO IJIAHUPOBAHMS U TPOBEICHUS
(Gu3MUECKUX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTalud HUHPOpPMaIHH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[JaHUE YCIIOBUU ISl Pa3BUTHUSI YMEHMI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEero
obOpazoBanus orpoautcs 136 gacos: B 10 kinacce — 34 gaca (1 gac B Heneno), B 11
kiacce — 34 gaca (1 gac B Heneno), B 12 kinacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpPaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBaHHBIM, YUUTENb JEJAaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKAHUE OBYYEHUA
10-12 KJIACC
Pa3nen 1. ®usnka u MeTOAbI HAYYHOI'O O3HAHUS

®usuka — Hayka o npupozae. Haydynble MeTOIBI ITO3HAHUS OKPYKAIOILIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SBJICHUUA M TpoleccoB. HaydHble TUmoTesbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIbBl TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHanoroBple W IU(GPOBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHbBIC
JTATYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHIKCHMUSL.
Cucrema otcuéra. Tpaekropusl.

[lepemenienne, ckoOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAas CKOPOCThb) H
YCKOPEHUE MaTEepUAIBHOM TOYKH, UX IPOEKLUHUH HA OCHU CHUCTEMBbI KOOpJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJIMHEWHOEe ABWXKeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, MYyTH U [EPEMEIICHUs
MaTepUaIbHON TOYKU OT BPEMEHHU.

CBoboaHoe majeHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuposmmHeitHoe nBuxeHune. [[BuxeHrne MaTeprualibHOM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAS CKOPOCTh.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckne yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIMIOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATUYECKUX XAPAKTEPUCTHUK
JBHKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCITOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmronenne nBwkeHUs Teia, OPOIIEHHOTO TOJ yIiIOM K TOPU30HTY M
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaICHHUS.

Hanpagnenne ckopocTu npu JBUKEHUHU 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHne HEpaBHOMEPHOTO ABWKEHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IIYTAMH, IPOWICHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXYTKH BPEMEHM NIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydyenue nBUKEHHUS 1IapUKA B BA3KOU KUJIKOCTH.

N3yuenue nBUxeHUs Teaa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpyauun — orHocutensHocTH  ['ammes.  IlepBbii  3akoH  Hbrorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akon HeroToHa st
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMmHpHOro TtiroreHus. Cuna TsokecTd. IlepBasg kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CkoybxeHus1, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpaliaTeabHOE JBUKEHNE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. lliedo cunbl. YcnoBug
paBHOBECUS TBEPIOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aMMOICHCTBYIOIINX TEJI.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxeHus Opycka 1Mo HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUIMX B NPYKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO Tejla, HMEIOLIIET0 OCh
BpAILICHUS.

Tema 3. 3aKkonwl coxpanenusn ¢ MexanuKe

NmMnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATIbHBIX TOYEK.

NMnynbC cuibl M U3MEHEHUE WMIYJIbCAa Tela. 3aKOH COXPAaHEHUS HMIYJbCa.
PeakTtnBHOE NBUKEHUE.

Pa6ora cuibl. MOIIHOCTH CHUJIBL.

Kunernueckast sHeprusi MmaTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKOW SHEPTUM.

IToTenmuanpHas SHEprus. IToTenuanbHas SHEprus yOpyTro
nedopMUpoBaHHOM NpYKUHBL. [loTeHITMaNBHAS SHEPTHUs Tejia BOJIU3U MOBEPXHOCTU
3eMJu.

IloTeHmanbHbBIC u HEIMOTSHIIMAIbLHBIC CHJIBL. CBs3b paboThI
HEMOTEHIUAJbHBIX CUJI C ”BMEHEHUEM MEXaHUUECKOW YHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue v Heynpyrue CTOIKHOBEHUSI.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo1 mOTEHIIMATBHOM YHEPTUH B KHHETUUECKYIO M 00OPaTHO.

Vuenuueckuii sxcnepumenm, 1a60pamopHvie pabomol

N3ydenne aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u padOTHl CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu
TeJIa Ha MPUMEPE PACTIKECHUS PE3MHOBOIO KI'yTa.

Paznen 3. MosiekyasipHasi pu3UKa ¥ TEPMOAUHAMUKA

Tema 1. Ocnosbl MoNEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep NBIKEHUS U
B3aUMOJICMCTBUS YacCTHI] BeniecTBa. MoOJeln CTPOSHHUS Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI U O0BIACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pa3mepsl Mmonekyi. KonndectBo BemectBa. [loctostHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ mamepenue. lllkama Temmeparyp
Llenbcus.

Mogens  wuaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYIISIPHO-
KMHETUYECKOW TEOpPUH HACATBLHOrO0 raza. AOCOJMIOTHas TeMmIeparypa Kak Mepa
CpellHE KUHETUYECKOMW HSHEpPruM TEIJIOBOTO JBMXKEHMs vacTtull ra3a. [llkana



temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHne Menneneesa—Knanernpona.
3akoH [lanmeroHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe npencTaBieHUE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHWE BelecTBa, (ororpadpuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 AU GY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita IlTepha.

OnbITHI, JTIOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WIITIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HJICAIBHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE HW3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXAY MTapaMEeTPaMH COCTOSIHUS Pa3pEKEHHOT0O
rasa.

Tema 2. Ocnogbl mepmoOUHAMUKU

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTrUs TEPMOJUHAMHUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEaJbHOrOo  ra3a. Buasl  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKILIMS, U3JTy4YEHUE. YIeJbHas TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl NpU TEIIONEpeaye.

[Tonsitue 006 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3aKoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh MPOIECCOB B MPHPOJE.

TermoBele  MammHbl.  [IpuHOUMNBL ~ OEWCTBUA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEPTHUH B TEIUIOBBIX MammHax. KodphuiueHT mosie3Horo
nerictBus TermoBod MammHBL [lukn KaprHo u ero xoaduimeHT Mojae3HOoro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



W3MmeHeHre BHYTpPEHHEW HHEpruu Tejaa MpU COBEPIICHHH pPaOOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢pupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTpALs).

N3meneHnne BHyTpeHHEH sHEpruu (TeMIepaTypsl) Tella pu Terionepeaaye.

OnbIT 0 a1adaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENII BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JBUTATESL.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeutecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HachelieHHbI mnap. YaenpHas TEmioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT J1aBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuuyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IMOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenve npyu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHnre OTHOCUTENBHOM BJIAXKHOCTH BO3/1yXa.

Paznen 4. DuekTpoauHaMuKka

Tema 1. dnekmpocmamuka

OnexTpuzanus Tesl. DIEKTpUIECKHU 3aps. J[Ba BUa 311€KTPUUECKUX 3aPSAI0B.
IIpOBOOHMKM,  AMAJAEKTPUKHM M IOJYIPOBOAHUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3neKTpuyeckuil 3aps.
Onektpuueckoe rmone. Hanpspk€HHOCTh  anekTpuueckoro monist. [IpuHiun
CYNEPHO3ULNHA IEKTPUUYECKUX NOJIeH. JIMHUKM HaANpsSKEHHOCTHU AIIEKTPUYECKOTO
TIOJISL.



Pabota cun sanexrpoctatuyeckoro mojst. [loreniuan. Pa3HocTh noTeHIMaNoB.
[IpoBOJHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jluanexrpuueckas
MPOHULIAEMOCTb.

DnekTpoeMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh MIIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOopA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKAash 3allliTa, 3a3eMJICHHE BJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOIMMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMII JIEUCTBHUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOIHUKH B AEKTPOCTATUUECKOM TIOJIE.

DIIEKTPOCTATUYUECKAS 3alUTA.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAu
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apssKeHHOT0 KOHIEHCATOpA.

Vuenuueckuii oxcnepumenm, 1abopamopHsie pabomul

N3mepenue 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKH TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTOAHHBIN TOK.

Hanpsixenne. 3akon Oma aJ1s ydyacTKa LETH.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y IEIBHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBaTenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomtHOCTB
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA.
3akon Oma AJ1s TOJTHOM (3aMKHYTOM ) 3JIeKTprUiecKkoi nenu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsi  MPOBOJUMOCTh  TBEPABIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKHi TOK B  pacTBOpax M  paciiaBaX  JJIEKTPOJIUTOB.
DNEKTpOoIUTHYECKAs IUCCOLMAIUs. DIEKTPOIIU3.

DJIEKTPUYECKU TOK B Tra3zax. CaMOCTOATEbHBIA U HECAMOCTOSITEIIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJIBTMETP, PpEOCTAT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBICHUS LIUIUHIPUUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmernianHoe CO€IMHEHHUE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpOABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 CONMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAMMOCTD BO3yXa.

OHOCTOPOHHSSI TIPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMenaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenune 3MeKTpOoABIKYIIEH CHUIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBIICHUSI.

HaGmronenue anektponusa.

Me:xnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCYyIIECTBISETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, Quanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMBl ypaBHEHWUM, JWHEHHas QyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKMBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEAaUyH, TEILUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,
AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJMTHYECKAs  JHUCCOLMALIMS,
raJIbBaHUKA.

T'eocpaghus: BaxxHOCTH BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3zoBaHHE JBMXKEHUN C HUCIOIB30BAHHMEM MEXaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, MOJUIWIHUKHA, HUCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JPYyTuUe), JABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
MOJY4YEHUsI COBPEMEHHBIX MAaTEpUaloB, B TOM 4YHCIE€ HAHOMATepUAIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

Paznien 4. DiiekTpOoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUS

ITocTossHHBIE MAarHUTEI. B3anMogeicTBHE MOCTOSHHBIX MAarHUTOB. MaruuTHoe
nosie. Bektop MarautHOM MHAYKIUHU. [[puHIMN Cynepno3uliui MarHUTHBIX TIOJIEH.
Jlunun wmarHuTHOM wuWHAYKIUU. KapThHa JIWMHUNA MarHUTHOM HWHAYKUUAHU MOJIS
ITOCTOSTHHBIX MarHUTOB.

MarautHoe TI0J€ TIPOBOJHUKA C TOkoM. KapTuHa JMHMN WHIYKIUU
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzauMmoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOJlyJib M HamlpaBJieHUE. [[BrKeHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOW WHAYKOMH. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIUWA. OJEKTPOABWKYIIAs CWJIa HWHAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nanekTpuueckoe Tmoje. DJIEKTPOABUXKYINAs CUJIa HHIYKIUUA B
IIPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio JleHna.

NHnykTUBHOCTh.  SIBJE€HME CaMOMHAYKIMU. OJCKTPOABWKYIIAs  CHJIA
CaMOMHIYKIIUH.

DHEPrusi MAarHUTHOT'O TIOJIST KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne yCTPOWCTBA W NPAKTUUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, JJCKTPOMATHUTBI, DJICKTPOJBUraTENIb, YCKOPHUTEIU DIEMEHTaApPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHHE JICKTPOHHOTO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUY UHAYKIUX MarHUTHOTO TOJIS.

B3anmoperictBue 1ByX NIPOBOAHUKOB C TOKOM.



Cuna Amnepa.

JevictBue cuiibl JIopeHa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE IEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHMOCTbD 3JIEKTPOABIKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIHH.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHrne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

NccnenoBanue 1ecTBUS MOCTOSSHHOTO MarHuTa Ha paMKy € TOKOM.

UccnenoBanue siBI€HUS SIEKTPOMArHUTHON MHYKIIUH.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHle Kojiedanus

Konebarenbnass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHMS.
I'apmonnyeckue konebanus. [lepuon, wactora, amrmutyga U Qasza KojaeOaHH.
[IpyXvHHBIM MasATHUK. MareMaTU4EeCKUN MasATHUK. YpPaBHEHHE TapMOHUYECKUX
koseOanuii. [IpeBpalenrie sHeprun Npu rapMOHUYECKUX KOTEOAHUSIX.

KoneGarenpubiit koHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAIOTHS MEXAYy MEXaHMYeCKUMU U
ANEKTpOMarHuTHeIMU KoJjebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBiienne o 3aTyxaromux KojeOaHUsAX. BeIHY)IeHHbIE MEXaHUYECKUE
kosnieOanus. Pezonanc. BeiHyX/1€HHbBIE AJIEKTPOMAarHUTHBIE KOJeOaHuUs.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUINTYJHOE M JEHCTBYIOLEE 3HAYEHUE CHIIBI TOKa M
HaIpPsKEHUSL.

Tpanchopmarop. [Ipons3BoacTBO, mepenadya U MOTPEOICHUE IICKTPUICCKON
SHEPIruM. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE 3JEKTpodHeprun. KynbTypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckue yCTpOMCTBA M TPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTrpoB KoJjieOaTeNbHONW CHUCTEMBbI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).

Hab6monenne 3aTyXarmmux KojaecoaHu.

HccnenoBanne cBOMCTB BBIHYK/ICHHBIX KOJIEOAHUIA.

Hab6monenne pe3onanca.

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOAHMSL.



OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHHSI OT BPEMEHM) IS
ANEKTPOMAarHUTHBIX KOJIEOAHUIA.

Pesonanc mnpm mocinenoBaTENbHOM COEIMHEHUM PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopenb TMHAN 3NEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOAa MajbIX KOJeOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne nepeMEHHOTO TOKA B LEMHU U3 MOCIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE BOTHbL

MexaHnueckue BOJIHBI, yCIOBHS pacnpoctpaHenus. llepuon. CxopocTs
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JY4YEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HUE, MpeJoMIICHUE, ToJspu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBS3U U TeNEBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuuyeckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas [IMArHOCTUKA B TEXHUKE M MEIAULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIPOCTPAHEHHUE MOMIEPEYHBIX U MTPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenmne oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHImm u Audpakiini MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenune cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM H
4acTOTOM KoJIeOaHUH.

Nccenenosanue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUeE,
npeaoMIIeHUe, oNgpu3anus, IMppakuus, HHTepepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHENHOE pacHpOCTpaHEHHWE CBETA B
ogHopoaHou cpene. JIyu cBera. TouedHbI HICTOYHHK CBETA.



Otpaxkenue cBeta. 3aKOHBI OoTpaxeHHUs cBeTa. [locTtpoeHue n3oOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CcBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa IOJHOTO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

Cobuparomue u paccenBarolue JuH3bl. ToHkas muH3a. DOKycHOE paccTosiHUE
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenune n3zoOpaxeHuil B coOuparoumx u
paccenBaroux JUH3aX. PopMyJsia TOHKON JIMH3bL. Y BEJIMUECHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. HWuTepdepenius cBera. KorepeHTHblEe HCTOYHHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB W MHHUMYMOB B HWHTEP()EPECHIIMOHHOM
KapTHUHE OT ABYX CUH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE TPUMEHEHWE: OYKH, JIyna,
doToanmapar, NPOEKIMOHHBIN ammapaTr, MHKPOCKOI, TEJECKOI, BOJOKOHHAS
OITHKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMOnMHENHOE pacCpOCTPAHEHUE, OTPAXKEHHWE M TIPEJIOMJICHUE CBETA.
OnTuueckue npuoopkI.

[TomHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Hab6monenune natepdhepeHIny CBeTa.

HaGmonenune nudpakuuu cBera.

Hab6monenue qucriepcuu cBera.

Ilomy4deHune criekTpa ¢ IOMOLIBIO ITPU3MBIL.

[Tonmy4eHwue criekTpa ¢ MOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HabGmronenue nmonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBONCTB N300paXeHUH B JTMH3AX.

Hab6monenne nucnepcuu cBera.

Pa3nen 6. OCHOBBI clleNNAILHOM TEOPUH OTHOCUTEIBLHOCTH



I'paHuLiBl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTynarsl crienuaisHOn
TEOPUU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTh MOIYJISI CKOPOCTU CBETAa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU M COKpALICHUE
JUTMHBL. DHEPTHS U UMITYJIbC PENSTUBUCTCKONW YACTULIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
MTOKOSI.

Pa3nen /. KBanToBas ¢pusuka
Tema 1. Inemenmol K6aHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u sHEpruu PoToHA C €ro YacTOTON. DHEeprus
¥ UMIyJbC (HOTOHA.
OtkpeiTue u uccnenoBanue poroddpdexra. Onwitel A. I'. CToseroBa. 3aKOHBI

dotoadpdexra. YpaBHenue DiHimTeriHa s porodddekra. «KpacHas rpaHuia
dboTtordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA M TPAKTUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOIHO/I.

Ilemoncmpayuu

doTor(pdeKT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

Hccnenoranue 3akoHOB BHelHero ¢hoTo3ddexra.
CBeToano.
Conneunas O6atapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHHIO o -4acCTHIL.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue w moryomieHune
(GOTOHOB TpHU Mepexojie aToMa C OJHOTO YPOBHS SHEpPruM Ha Jpyroi. Bumsl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.
BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KoprnyckyasaspHO-BOITHOBON
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE U3JTy4YEHHE.
TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOM ), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mognens onbita Pesepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGmronenrie TMHEHYATHIX CIIEKTPOB U3ITYUEHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol
HaGnronenue nuaeiuaToro cuekrpa.



Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpOeHUs siapa. OTKpbITHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHuto coctaBa paiiOaKTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, raMma-usznydyeHus.  BriusiHue
PaIUOAKTUBHOCTU HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa W HeiTpoHa. HykinonHas Mopens sanpa I'eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oronsl.

Anbda-pacnan. DIEKTPOHHBIH W MO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JIy4YeHHE. 3aKOH PaJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B szipe. SaepHbie cuibl. JledekT Macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTUBEI
SZIEPHOM YHEPTETUKU. DKOJTOTUUECKHUE ACTIEKTHI SAEPHOM IHEPTETUKHU.

DJieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTopl HaOIOICHUS ¥ PETUCTPAITUH DJIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaabHbIe B3auMOIeHCcTBYsI. ENMHCTBO pU3HYeCKON KapTHHBI MUPAa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, sinepHsblil peakTop, aToMHast 6omoOa.

Ilemoncmpayuu

CUY€TUnK HOHU3UPYIOUIUX YACTHLL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (GoTorpadusim).

Pa3jen 8. DyieMeHTbI aCTPOHOMHUU U ACTPOPU3UKH

Ortanbl pa3BUTH acTpoHoMUU. [IpuKiIanHOe U MUPOBO33PEHYECKOE 3HAUEHNUE
aCTPOHOMHUU.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Connne. ConHeuHasi akTHUBHOCTh. McTounuk sHepruu CoiHlla U 3BE3.
3BE3MbI, UX OCHOBHBIE XApAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTbY». 3BE3NIbI TJIABHOM IOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3J IJIAaBHOW IMOCIEIOBATEIILHOCTH. BHYTpeHHee cTpoeHue
3B€311. CoBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKAECHUU U 3BoItonMK ConHia u
3BE3/1. DTambl )KMU3HU 3BE3I.

Muneunsiii Ilyts — Hama I'amaktuka. Ilomoxxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranmaktuky u kBa3zapbel. YEpHBIE ABIPHI B sApax
rajaKTUK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xa060ma. Pazberanue rajgakTuk.
Teopust bonpuioro B3peiBa. PenukroBoe usiydueHue.



Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabniooenus

HaGmonenust HeBOOPYKEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M TSI OTIPEICIICHUS TIOJIOKEHUSI HEOECHBIX 0OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B treneckon JlyHsl, minanet, Maeunoro I[ytu.

Oo6o01maruiee moBTOPEHNE

Ponpr ¢usuku u acTpoHOMUM B OSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEeKa, pOjib U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, POJib (PU3UYECKON TEOPUU B
dbopMupoBaHUY MPE/ICTABICHUN O PU3HMUECKON KapTUHE MUPA, MECTO (pu3nuecKkoit
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABIICHUM O IPUPOJIE.

MesknpeamMeTHbie CBI3U

N3yuyenue kypca gusuku 6a3oBoro ypoBHsa B 11 kilacce ocyuiecTBIsIETCS C
Y4ETOM COJIEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€ C KypcamMu MaTE€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYy4YHOTO
NO3HAHUS: SIBJICHHE, HAy4dHbId (akT, runore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U HMX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKMBOM NpHUpOAE, KoJeOaTelbHbIE
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW MPHUPOJIE, ACUCTBHE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TE€J, MEXaHU3MbI 00pPa30BAHUS KPUCTATUIMYECKON PEIIETKHU, CIEKTPAIbHbBINA aHaIN3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKW MArHUTHBIX PV,
doTochEMKaA 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocusa: NWHUAM DIEKTPOIIEpEnad, TEHEPATOP MNEPEMEHHOTO TOKa,
3JIEKTPOJBUTATENb, WHAYKLUHWOHHAs I€4b, paaap, PaauONPUEMHHUK, TEIEBU30D,
anTteHHa, Tenedon, CBY-meub, MPOEKIMOHHBIM ammapar, BOJIOKOHHAs ONTHKA,
COJIHEYHAs OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIEC PE3YIbTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nkay T0HKHBI
OoTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYalOIIUXCS PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHECHHOTO
OTIBITa W OTBITA JEATEIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaNpaBICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCcs KaKk aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIEHCTBOBATH C COL[MATIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApPHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOH IrpaXIaHCKON WJICHTUYHOCTH,
naTpUOTU3Ma;

[EHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCJIE€ B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B HOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3CTeTHYeCKOT0 BOCTIUTAHWS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy/10BOT0 BOCTIMTAHUS



MHTEPEC K pa3IMYHbIM cepaM MNpoPecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMS

c(OpMHUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHUs (PU3UKH OCYIIECTBISATH MPOSKTHYIO U UCCIEA0BATENBCKYIO JESITEIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
Ba3oBble JJoruyecKkue JelcTBUA:
CaMOCTOSITENIbBHO  (OpMYyJIMpOBaTH M aKTyallu3UpOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh e ACATECIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTECPUU HUX
JIOCTYKCHUS,
BBIABJISITH  3aKOHOMEPHOCTH W TPOTHUBOpPEYUST B  paccMaTpUBaAEMbIX
(bu3HUECKUX SIBICHUAX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIN3a UMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  peaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUS.
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUSIMH WU METOJaMU
bu3nUecKol HAyKH;



BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalui, MPeoO0pa3oBaHUI0 W TPHUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEeIICHUs, HAXOAUTh apTYMEHTHI JIJIS OKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B TPAKTUUECKYI O00JIACTh
KHU3HENIEATSIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUrHHAIbHBIC MTOAXO/bl U PEIICHHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ undopmanmeii:

BJIa/IETh HaBBbIKAMH TOJy4YeHHUs HH(poOpManuu (HU3MYIECKOTO COJEpKaHMS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIATH TOUCK, aHaIU3,
CUCTEMATH3alMI0 W HMHTEPIpEeTAli0o MHPOPMAIMK DPA3THYHBIX BUIOB U GHopM
NPEICTABICHHUS;

OILICHMBATh JOCTOBEPHOCTH HH(OpMaIHH;

UCIIONIb30BaTh  CPEACTBA  WH(MOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOpM HH()OpMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COACpPXNKaHUS B pa3IM4HbIX (opmarax c
yu€TOM Ha3zHaueHUsS MHPOPMAIUH U LIETICBOW ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYIIECTBIISITH OOIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallMii W  CMsrdath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JAEUCTBHI C y4€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYX AaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJIEU C [O3ULMU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DJPYAWIMA B OO0JACTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TIO3HABATEIBHOW  pedIieKCMM  KaK  OCO3HAHHS
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPU aHAIU3€ pe3yIbTaToOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TpPH aHaJIu3e pPe3yJbTaToOB
TESATSIIHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B niporiecce 1oCcTH)EHUS JIMYHOCTHBIX PE3YJILTATOB OCBOSHUS MIPOTPAMMBI 10
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOYAIOIIETO CITIOCOOHOCTh MMOHMUMATh CBOE AMOITMOHAIILHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPU OCYIIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIFOUYAIOIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas cUcTeMa 0Tcuéra, abCOMIOTHO TBEPAOE TEIO,
WJICATBHBIN a3, MOAEIN CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHMS BEIIECTBA U



AIEKTPOAVHAMUKYU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKECHHUE,
CBOOOJHOE MaJ€HUE TEeJl, JBUKEHUE MO OKPYKHOCTH, MHEPLMS, B3aUMOJICHCTBHE
ten, Audpdy3us, OpOyHOBCKOE JIBH)KEHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX Ted,
U3MeHeHre o0bEMa TeN MpU HarpeBaHUU (OXJIAXKACHHH), TEIJIOBOE PaBHOBECHE,
WCIIApEHNE, KOHJCHCAIMS, IUIABICHUE, KPUCTAJIM3AIUSA, KUIICHHWE, BIIAXKHOCTH
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HArpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXYy IapaMeTpaMy COCTOSIHHUS ra3a B M30IpoLeccax, dJIEKTPU3alus Ted,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, MUCTOJNB3Yys (HU3NYECKUE BEIMYUHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, CHIIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHUYecKas
paboTa, MexXaHMuYecKass MOIIHOCTh; MpPHU OINUCAHUU MPaBUIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYIO0 BEJIWYUHY C JIPYTUMHU
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBBICE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKUE BEIWYMHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SPHEPTUSl XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUSI TEIUIOBOTO JIBUTATess; NPU OIMHUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKHM CMBICT HCHOJIB3YEMbIX BEIWYHH, HX
00O3HAaYeHUsI W CJAWHMIIBI, HaXOAUTh (OPMYJBI, CBS3bIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE ANEKTPUUYECKHE CBOMCTBA BEILIECTBA U JJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3YsT (PU3NYECKHE BEITWUYMHBI: AIEKTPUUECKUUN 3apsij,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTD MOJIsSI, MOTEHIMAJ, PA3HOCTh MOTEHIUAIOB,;
Opv ONHUCAHUM TIPABHIBHO TPAKTOBaTh (PU3MUECKHM CMBICI HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIbI; YKa3blBaThb (POPMYIIBI, CBSA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUECKHUE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BCeMUpHOTO Tarotenus, I, I u I 3akonst HeroToHa,
3aKOH COXPaHEHUS MEXaHWYECKOW JSHEPIUHM, 3aKOH COXPAHEHUs HMITYJbCa,
MPUHIHUI CYNEPHO3ULIUHA CUJ, NPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHUYECKOW 3HEPTUHU TEIUIOBOTO ABHKEHUS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEePBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (FpaHUIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBHI 10 MCCJIEAOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBaTh podiieMy/3aauy U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOJIUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh H3BECTHHIE
METO/bI OLIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXAy  (U3UMYECKUMH  BEJIUUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATh PE3YJILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJTUYUH B BUJIC
TaOIuI] U TpauKOB, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
JIEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
o0opyI0BaHuS;

pemiath pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (PU3UYECKOH MOJEIbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKUe BETUYUHBI U (HOPMYIIBI,
HEoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEaJTbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATH JIOTHYECKU HEIIPOTHBOPEUUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

UCIIONE30BATh Opd  pemieHud  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
Y TIPEJICTABICHUS Y4eOHON M HAYIHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO;

PUBOJUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOILIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUUECKIE 3HAHMS 11O (PU3HUKE B TOBCETHEBHOMW JKU3HU TS
oOecrieueHusi 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUYECKUMH
YCTPONCTBAMH, NJIi COXPAHEHUS 370POBbS M COOIIOJICEHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padoTy TPYNIbl, PAUUMOHAIBHO pACHpEneNsiTh OO0S3aHHOCTU U
IUIAHUPOBAThH JIESITEILHOCTh B HECTAHJAPTHBIX CUTYAlMsX, aJ€KBaTHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koH1y 00yuenus B 12 Kiacce npeMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJIEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHUS HW3YUYEHHBIX (U3HUECKUX MOJEIICH:
TOUCYHBIN ANEKTPUUECKUH 3apsijl, Jy4Y CBETa, TOUCUHBIM UCTOYHHUK CBETA, siA€pHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeJIb aTOMHOIO siipa MpHU pEUIeHUU (PU3NYECKUX
3a1ay;

pacno3HaBath (pu3nMYECcCKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3UKHU: AJIEKTPUUYECKAs] POBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJIECHCTBHE
MarHuTOB, DJJEKTPOMArHUTHAas WHAYKIMUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
IOPOBOJHUK C TOKOM M JBHXKYLIUICS 3apsij, 3JEKTPOMarHUTHbIE KOJI€OaHUS U
BOJIHBI, NPSAMOJMHENHOE PpacCIpOCTPAHEHHE CBETA, OTPAXKEHUE, IPEIIOMIICHUE,
uHTeppepeHurs, audpakuus U MOJIIpU3alMsg  CBeTa, JAMCIEpPCHsl CBeTa,
dboToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHEKTpa aToMa BOJOPOAA, €CTECTBEHHas M MCKYCCTBEHHas
pPaZMOaKTUBHOCTS;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3IMYHBIX  Cpeld) |
AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI), HCMONb3Yysd (U3NYECKUE BETUUYHHBIL:
EKTPUYECKUM 3apsll, CWJIa TOKa, IEKTPUUYECKOE HANPSIKEHUE, IEKTPUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLHUAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
MHAYKIOUS MarHATHOTO MOJs, cuina Ammepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYIIKH, 3HEPIrus 3JEKTPUYECKOTO0 M MAarHUTHOTO IIOJIEW, NEPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l M Cuia TOKa B Ipoliecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHul, (OKYyCHOE pacCTOSHHE U
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATH (PU3HUYECKHIA
CMBICT HCIIONB3YyEeMbIX BEJIUYMH, HUX OOO3HAYEHUS M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUNHY C IPYTUMHU BEIUYNHAMU;

ONMCHIBATh H3YUYEHHbIE KBAaHTOBBIE SBJICHUS MW IPOLECCHI, HCIOIb3Ys
(u3HUECKHe BEJIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPTus CBA3U
aTOMHBIX SI7IEp, TPU ONMHUCAHWUU TMPABUIBLHO TPAKTOBATh (U3MYECKUN CMBICI
WCITOJIB3YeMBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3MUYECKYIO BEIWYUHY C JPYTMMH BEJIUYMHAMM,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIHHBL

aHAJTU3UPOBATH (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTONb3Yys (U3NUYECKUE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEILHOIO U MapajllIeIbHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoynsa—JleHla, 3aKkOH BJIEKTPOMArHUTHOU
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHCHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa st doTodddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs] MAacCOBOI0 YHcla, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pa3iuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TFpaHMIlbl, OOJACTH)
PUMEHHMOCTH;

OTpEEIIATh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJIsSI TPOBOTHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBAEMOE IUJIOCKHUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI TI0 MCCIENOBAaHUI0 (U3MYECKUX SIBICHUUA W
IPOIIECCOB C HCIOJB30BAHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHMI: MPU STOM
dbopmynupoBaTh NpodiieMy/3agady U TUIIOTE3Y YUeOHOT0 IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJII0KEHHOTO 000pYAOBaHUS, TPOBOJAUTD OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJTUYHH C UCTIOJIB30BAHUEM TIPSIMBIX
W3MEPEHUl: TPH ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUPOBATH pPE3yJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAEC TaOMUIl U TpaduKoB,
JIeNaTh BBIBOIBI 10 pe3yIbTaTaM UCCIICIOBAHMUS,

coOmroaTh mpaBuiia 0€30MacCHOTO TpyAa MPHU MPOBEJICHUU HCCIICOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEILCKOH W MPOCKTHOU
JESITENHPHOCTH C MCIIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THbE 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETBIO,
UCIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHAJIM3a YCJIOBHSI 3314
BBIOMpaTh QU3UYECKYIO MOJIEb, BBIACISITh (PU3MUECKHUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMBbIe ISl €€ pEelIeHUs, MPOBOAUTH PAcUEThl U OLICHUBATh PEATbHOCTb
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pellaTh KaYeCTBEHHBIE 3a/1a4U: BBICTPauBaTh JIOTUUYECKHA HEIPOTUBOPEYUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh pu pelmieHUd  y4yeOHBIX  3ajad COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUU
U TIPEJICTAaBIEHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJydaeMyto HHPOpMaIHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, pa3inuyaTh yCJIOBUS WX 0€30MaCHOTO MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTarb B TpyHNe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNMbl, PALHUOHAIBHO PpACHpelessiTh O0OS3aHHOCTU U
IUIAHUPOBATh IEATECIIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM MPOrpaMMbl KouTtpoun (uu¢posbie)
Bcero IIpakTuyec
HbIe odpa3oBaTeJibHbIE
KHe padoThbl
padoThI pecypcbl
Pa3znea 1. ®PUBUKA U METO/IbI HAYUHOI'O ITO3HAHUA
bubmmoreka [JOK
11 ) 2
VISHICA HMETO/RT HAYAHOTO HOSHAHI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuiematitia > https://m.edso00.ru/7f41bf72
bubmmoreka [JOK
22 Aumamiia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
. bubnuoreka [IOK
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOI TEOpUH 9 1 httos://m.edsoo.ru/7fA1bE72
bu6mmoreka [JOK
3.2 5
OCHOBEI TepMO IHAMIKIH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34 1 2



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

11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m pasi Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
bu6mmoreka [JOK
3.2 O 5 1
CHOBH TePMOZMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnuoreka [IOK
' da30BBIE IEPEXO B https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 10
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
4.1 C) 10 1
flekTpocTaTira https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN AnekTprudeckuil ToK. Toku B bubmuoreka [IOK
4.2 12 1 1
pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PezepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 3 2



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

12 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruutHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
MexaHn4ecKre U 3JIEKTPOMarHuTHhIE bubnuoreka [IOK
2.1 9 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4ecKre U 3JIEKTPOMarHuTHhIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI clieMaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmuoreka [IOK
4.1 DNeMEeHThI KBaHTOBOM ONTHUKU 6 httos://m.edsoo.ru/7FA1CIT7c
4.2 Crpoenue atoma 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SAPO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUH U acTpoU3NKU 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazaeny 7
Pazgen 6. OBOBIIAIOILIEE IOBTOPEHUE

61 | O%oGuaromes nowopee ‘ om0 THHLsS
Hroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacoB DJIeKTPOHHbIE
o
i Tema ypoka B Konrpoann | IIpakruue | /[ara uugpoBbIe
cero pie padoThI CKHe u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI pecypcbl
1 ®usnka — Hayka o npupojie. Hayunsie MeTo bl 1 bubnuoreka [IOK
MO3HAHUS OKPYKAKOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecto dusuku B popmMupoBaHun
2 COBPEMEHHON HayYHOUW KapTHHBLI MHPA, B 1 bubmorexa LHOK
P Haye P P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe nBrmxkerHne. OTHOCUTEIHHOCTH
3 MEXaHUYeCcKoro ABmwxkenus. [lepemenienne 1 bubmmorexa LIOK
- Hep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE NIPSIMOJIMHEHHOE ABUKEHUE 1 bubmorexa [OK
P p s https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABUKCHUE 1 bubmorexa [OK
YEROP P https://m.edsoo.ru/ff0c372e
5 CBoboaHoe nazieHune. Y CKOpeHUe CBOOOTHOTO 1 bu6mmoreka [JOK
najcHMs https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe aBukeHue. JBrxeHne 1 bubnuoreka [IOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOCUTENbHOCTH ["anunest.
8 HWuepnmanbaele cucteMsl oTcueTa. IlepBriii 1 bubnnorexa [JOK
P F P https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
Macca tena. Cuna. [lpuHImn cymeprno3unuu
9 cui1. Bropon 3akoH HI;:IOTOHa };Iri{ ’ 1 bubmorexa [IOK
' p B a https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOUKU



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

Tperun 3axoH HproToHa U151 MaTepuanbHbIX

bubmuoreka [IOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEMUPHOTO TAroTeHUs. Cuia TSHKECTH. bubnuoteka [IOK
[TepBast kocMuyeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent tpenus. Cumna
13 COHpOTII)/IBJ'IeHI/ISI HI()bI/I(bJIBI/I)KeHI/IE Tena B brbmmorexa [TOK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[TocTymarensHOE U BpamaTeIbHOE IBIKCHHE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bu6mmoreka [JOK
[liievo cuitbl. YcnoBusi paBHOBECUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX ToueK. MMmysbc cubl. 3akoH Bubnmorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMIYJbca. PeakTHBHOE ABM)KEHUE
PaGota u mouHocTh cuitbl. Kunernueckas
16 SHEPrusi MaTepuaibHOK Touku. Teopema 00 Bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUU
[ToTenmmanesHas sueprud. [lorenunanpHas
17 SHEprus ynpyro n1eopMUPOBAHHOU IPYKUHBI. bubnunoreka [IOK
[ToreHuumanpHas SHEPTUS TeJla BOIM3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIIU
[ToTeHManbHbBIE U HETOTEHIIUAIBHBIE CHUJIBL.
18 CBs13b pabOTHI HEMOTEHIIUANBHBIX CUII C bubnunoreka [JOK
U3MEHEHUEM MEXaHUYECKOU DHEPTUU CUCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUU
19 JlaGopatopHas pabota «VcciaenoBanue cBsI3u



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

paboTHI CHITBI C U3MEHEHUEM MEXaHHUUECKOM
SHEPIUHU TeJla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»

KonTtponsHast pabota no teme «KunemaTnka.

bu6mmoreka [JOK

20
JluHnamuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-
21 KHHETHYECKOH Teopuu. bpoyHoBckoe bubmorexa [OK
PHH. bpoyH https://m.edsoo.ru/ff0c4dc2
nsuxenue. JAudpdysus
Xapakrep ABUKEHUS U B3aUMOACHCTBUSA
22 Y4acTHI] BemecTBa. MoJeu CTpOCHUS ra30B,
KUJKOCTEN U TBEPABIX TEI
23 Macca monekyn. KonnyecTBo BeniecTna.
[Toctrosinnas ABoraapo
24 TemnoBoe paBHoBecue. Temmneparypa u e€
n3Mepenue. [kana remneparyp Llenbcus
o5 Wneanpusiii raz B MKT. OcHOBHOE ypaBHEHUE bu6mmoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoaroTHAs TeMIIEpaTypa Kak MeEpa CpeHeEN
26 KUHETUYECKON DHE ];)I/II/IypBI/I)KeHI/IS]I;) MOJP;eK 1T bubmorexa [OK
p a . Y https://m.edsoo.ru/ff0c511e
VYpaBuenue MeHnneneeBa-Kamnelipona
27 3akoH JlanbroHa. ['a30BbIEC 3aKOHBI
JlaGopaTtopHnas pabora «lccnenoBanue
28 3aBUCHUMOCTHU MEX/1y TapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a»
29 N3onpoueccel B naeanbHOM ra3e u ux bubnmoreka [JOK
rpaduyeckoe rnpecTaBIeHIe https://m.edsoo.ru/ff0c570e
30 BuyTrpennsis sHeprusi TepMOJMHAMUYECKOU bu6mmoreka [JOK

CHUCTEMBI U CIIOCOOBI €€ M3MEHCHUSI.

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

KomnuectBo TemnoTel u paboTta. BHyTpeHHSs
9HEPrusl OJTHOATOMHOIO UICAILHOIO ra3a

31 B 1 bu6mmoreka [JOK
HABL TEIIOnEpeaatn https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.
32 KI[ JIbHAs TCIIJIOCMKOCTHD BCII] TBe . . Bu6moTeKa I_[OK
OJ'II/ILICCTBOUTCHJ'IOTI)I IIpH TCIJIONICPEC, . https://m.edsoo. ru/FfOC5C36
AnnabaTHBIN MpoIecc
33 [IepBblii 3aKOH TEPMOAVMHAMUKH U €TO 1 bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5Sefc
Heob6parumocTts mpotieccoB B mpupoie. Bropoit bubnuoteka [IOK
34 1
3aKOH TE€PMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
OBUIEE KOJIMYECTBO YACOB T1O ITPOI'PAMME 34



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabubie | Ilpakrnueckue o p
n/n Bcero H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
1 [Mpunnun aeicteus u KII/] rennoBoit 1 bubmmoreka [JOK
MalIUHBI https://m.edsoo.ru/ff0c600a
2 Hwukn Kapuo u ero KIIJ] 1
3 DKoJorH4ecKue mpooIeMsbl 1
TETI0PHEPTETHKU
O6o0matomuii ypok «MomnekynspHas bubnuoteka [IOK
4 1
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa mo teme
5 «Monexymnsipaas puzuka. OCHOBBI 1 1 bubmorexa [TOK
YIAP ' https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKI
6 [TapooOpazoBaHue 1 KOHIEHCAITH. 1 bubnuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS U OTHOCUTEIbHAS
7 BIIQYKHOCTB BO3/Tyxa. HachleHHbIH 1 Bubmmorexa LIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramnuueckue u
g aMmopdHbIe Tea. AHU30TPOITHS 1 bubnunoreka [IOK
CBOMCTB KpHucTaLIOB. JKunkue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTepUabl
[1naBneHue u KpUCTAIIH3AIMS.
P t bubnmuoreka [IOK
9 VY nenbHas TemoTa MIIABJICHUS. 1

CyOnumanus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuoreka [IOK

10 VYpaBHeHME TEIUIOBOro OajlaHca
p https://m.eds00.ru/ff0c6820
DiexTpu3anus Tel. DIEKTPUUECKUN
11 3aps pI[Ba BHU/IA DJIEKT I/ITLWIPGCKI/IX brbamorexa HOK
PAL. a p https://m.edsoo.ru/ffOcébcc
3apsiioB
IIpoBOHUKH, TUDIEKTPUKHA U
12 ncl))n OBOJHHUKHU 3aK(I))H COXpaHCHUA bubmorexa HOK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsijia
BsaumonencTue 3aps10B. 3aKOH
13 Kynona. TodueuHBIN 21€KTPUIECKUHA Bubmaotexa HOK
¥ ) p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB 27€KTPUYECKOTO
1 noJia. [IpuHiun cynepno3uiuu bubnnoreka [IOK
ANIEKTpUUYECKUX nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH
PaboTa cuit aeKTpocTaTuuecKoro
15 noid. [lorennuan. PasHocts Brbmoreka TJOK
’ ' https://m.edsoo.ru/ff0c6f00
HOTEHIINAJIOB
IIpoBOIHUKHN U TUDIIEKTPUKHU B
P P bu6mmoreka [JOK
16 JJIEKTPOCTATHYECKOM II0JIC.
https://m.edsoo.ru/ff0c7018
JusnekTpudeckas IpoOHUIIAEMOCTh
bubnuoreka [IOK
17 OnexrpoeMkocTh. KoHnencaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD INIOCKOTO
18 KOH ellzcaTo a. DHeprus 3apsHKEHHOTO bubnnorexa [JOK
s pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHcaTopa
19 JlaGopatopHas pabota "M3mepenue

NEKTPOEMKOCTH KOHJEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

20

[TpuHIMIT 1EWCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTr0 IpUHTEpa.
DnexTpocTaTHuecKas 3alura.
3azemiieHHE AEKTPOIIPHOOPOB

21

DNeKTpUYECKui TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma Jyist
ydacTka [enu

22

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTNHEHHE
POBOHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMeanHoro COSANHEHUS
PE3UCTOPOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

23

PaboTa 1 MOIITHOCTB AMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

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

24

3axon Oma Jy1sl TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«M13mepenue J/IC ucrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

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

25

DNeKTPOHHAs MPOBOIUMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJUIOB OT
teMiiepaTypbl. CBepXIpoOBOIMMOCTb

26

DNEKTPUUECKUN TOK B BAKYYME.
CBouCTBa IEKTPOHHBIX ITYYKOB

27

HOJ’IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAS U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IIpUMECHast MpoBOAUMOCTh. CBOKCTBA
p—n-nepexona. [1onynpoBoIHUKOBBIE

https://m.edsoo.ru/ff0c84ae

puOOpPHI
DNEeKTPUYECKUH TOK B paCTBOpax U

- pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexka [IOK
DNEeKTPOTUTHYECKAs TUCCOITAITHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNEeKTPUYECKUH TOK B razax.

> CaMocCTOATENbHBIN 1 1 bubnuoreka [IOK
HECaMOCTOSATEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [IOK

30 1
npuMmeHenue. [IpaBusia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

31 O6o0maromuii ypox 1 bubnuoreka [IOK
«INEKTPOAMHAMHUKA https://m.edsoo.ru/ff0c88be
KounTponbHas paboTa no teme

3 «Qnekrpocratuka. [loctosHHbIN 1 bubnuoreka [IOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

33 PesepBublil ypok. KontposnbsHas 1 bubnunoreka [IOK
pabota no Teme "DIeKTpoAUHAMHKA" https://m.edsoo.ru/ff0c8c56

34 PezepBHblit ypok. OG00maronuii ypok 1 bu6nuoreka [IOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
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12 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
o
Jl:;l'l Tewma ypoka Bcero Konrpoapubie | Hpaxmirieckie i[:;:eﬂnﬂ :)Igg)al:():;:;eeﬂbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBe. MaruutHoe 1oJie. 1 bu6mmoreka [JOK
Bexrop marauTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHATHOM MHIyKIIUU
MarauTHO€ noJie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHnas pabora «3y4yeHue 1 1 bubnnoreka [IOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [IOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnuoreka LIOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas HHIyKius. [loTok

6 BEKTOpa MarHuTHOU nuaykunu. J/1C 1
WHJYKIUU. 3aKOH 3JI€KTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papaaes

JlabopaTopHas pabora
«HccnenoBanue sBIEHUA
BHCKTpOMaFHI/ITHOI\/JI WHAYKIUW

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYyKIUY.
DHEeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
VMHIYKIIMOHHAs 11€Yb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHUTHAST HHTYKITHSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DneKTpOMarHuTHasK MHIYKITHSDY

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. ['apmoHnueckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaienue sHepriuu

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

13

JIaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MaccChl Ipy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIC

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



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMAriMTHBIMU KOJIeOaHHSIMHU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUSA SHEPTHU B HACATIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyXarOmux
KoJeOaHusx. BeiHyXIeHHbBIE
MexaHUJecKHe Konebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbId TOK. CUHYCOMAQTBHBIN
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpouszBoacTo,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOoHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOro TOKa,
JIMHUH 3JIEKTpoIIepead

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE NIEKTPOIHEPTUH.
KynpeTypa ucnons3oBanus
JIEKTPOIHEPTHH B IOBCETHEBHOU
KHU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka [IOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJHBI
29 3ByK. CKOpoCTh 3ByKa. [ pOMKOCTB bubnuoteka [IOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 CBOWCTBA M cKopocTh. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagHOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
o5 KontponbHas padora «Konebanus u bubnnoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOe pacipoCTpaHEHHE
26 CBETa B OJJTHOPOJHOMU cpee. bubnuoreka [IOK
ToueuHsblit HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
Otpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue Bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paK€HUH B IJIOCKOM 3€pKalie
[Ipenomiienue csera. [lonHoe
28 BHYTpEHHee oTpaxeHue. [Ipenenbupin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUs
29 JIaGopatopHas pabota «/3mepeHue bubnuoreka LIOK
IIOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenue nzo0paxkeHuii B bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a

nun3e. DopMyna TOHKOM JTUH3BI.
YBenudyeHue JIUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas pabora

31 «HccnenoBanne cBONCTB
M300paKeHUH B JIMH3AX)»
Hucnepcus ceeta. CloxkHbBIN cOCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabota «Habmroienue aucnepcuu
CBETa»
33 NuTtepdepenmus cera. Audpakuus bubnuoreka [IOK
ceeta. [ludpakunonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTruueckne mpruOOPsI M YCTPOHCTBA U
yCIIOBUSA UX O€30MaCHOTO NPUMEHEHUS
['panutel mpuMeHUMOCTH
36 KJIAaCCUMYECKOW MexaHukHu. [locTynarsl bubnuoreka [IOK
CIIeLIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIFHOCTH
OTHOCHUTENBHOCTH OHOBPEMEHHOCTH.
37 3aMeqeHne BpEMEHU U COKpaIllEHHE bubnnorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus 1 UMMNYJIbC PENITUBUCTCKON
. bubmuoreka [IOK
38 yacTUIbl. CBA3b MACChI C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl OKOSI
KonTponpHas padora «OnTuka.
. bubnmuoreka [IOK
39 OcHOBBI crielIManbHON TEOpUN

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyna [nanka. Sueprus

bubmuoreka [IOK

40
¥ UMIynnbc GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 A.T.
(poros(exta. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHenue
- (11 P b bubmmoreka [JOK
42 OuvHmTerHa g GoToaddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» potorpdexra
JaBnenue cBera. OnbiTel [1. H.
43 JleOGeneBa. XUMHYECKOE IEUCTBUE bubmorexa LHOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEYHas OaTapesi, CBETOIHO/T
45 Pemenue 3amayd no reme «J1€MEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Peszepdopna o paccessHuIO 0-4acTHI] bubmorexa IOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bubnuoreka [IOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exoJIe aTOMaIch o HO?O OBHA bubmorexa OK
p pexon N g P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroi. Buapl ciekTpos
BoanoBble cBorcTBa YacTUI. BOJIHEBI
. R bubmuoreka [IOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJlu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXKACHHOC U3JIYYCHUC

50

OTKpbITHE paIMOAKTUBHOCTH. OMBITHI
Pesepdopaa o onpenenenuto cocraBa
PaIMOAKTUBHOTO M3ITYYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CporictBa anb(a-, 6era-, raMma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA )KHUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B SI7IpE.
Snepubie peakuuu. AnepHb
peaktop. [IpoOiaembl, IEPCTIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPreTUKU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLMK JIEMEHTAPHBIX YACTHII.
Kpyrabiii cton «®yHaameHTanbHbIe
B3auMoaeucTBUA. EquHCTBO
(bu3MYECKOU KapTUHBI MUPA»

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

55

Bun 3se€3nnoro neda. Co3se3aus,
SIPKUE 3BE3/bl, IUIAHETHI, UX BUIUMOE
nBmkeHre. CoJIHEUHAas! cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounnk sneprum CosHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TIaBHOW
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sposironuu CoJIHIA U 3BE3]T

58

Mneunsin [Tyre — Hama ["amakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anmaktuku. YepHsie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas pabota « 3eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypox. Poisb ¢husuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax aesTeIbHOCTH
YyeJI0BEKA

63

O6o06maromuit ypok. Ponb u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HaAy4HOU KapTHUHE MHpa

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GOPMHUPOBAHUHI
npeacTaBiIeHu 0 Guzndeckoi
KapTHUHE MUPA




Oo6o6maromuit ypok. Mecto
(bu3nvecKoil KapTHUHBI MUPA B 001IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABIECHUI O IPUPOJE
66 PesepBHbIl ypok. MarautHoeE nose. 1
DNeKTpOMarHUTHAas MHAYKLNS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHOM TEOpHH 1
OTHOCHUTEJIBHOCTHU
Pesepnsiii ypok. KBantoBas ¢puzuka.
bu6mmoreka [JOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpoPU3NKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TIPOTPAMME



https://m.edsoo.ru/ff0d1784
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