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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yiabTaTam
OCBOCHHSI OCHOBHOM 00pa3zoBaTesibHOM Mporpammsl, mpeactaBieHHbx B DOOII
COO, a Takxke ¢ yd€roM (enepanbHO paboyell NpOrpaMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanusi ydyeoHoro mnpeamera «Pusuka» B o0Opa3oBaTeIbHBIX
Opra”Hu3alusIx Poccniickon ®enepanun, peanu3yommux OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxkanue mnporpamMmbl 1Mo (GU3MKE HampaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOyvaromuxcs 10-11 kmaccoB mnpu
oOyueHuM ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusm DOOIT COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pPe3yJIbTaTaM
oOy4eHHs, a TaKk)K€ YYUTHIBAET HEOOXOIUMOCTh peaTU3allid MEXIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TipenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIEJIM M3y4YeHUs (DU3UKH HAa YPOBHE CpPEAHEro OOIIEro
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarnpeIMeTHbBIC, MPpeIMETHBIC (Ha 0a30BOM yYpPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 110 TOJIaM O0Y4YCHUS;

e cofiepkanue yaeOHoro npeamMera «dusuka» mo rogaM oOydeHHs.

®duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyeCcTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatomeM mupe. LlkonbHbIN Kype Ppu3nku — cucteMooOpazyronmi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB U SIBICHUM, HM3ydaeMbIX XWUMHUEH, OMOJIOTHEH,
bu3udeckorr reorpadueii W actpoHomued. lcmomp3oBaHME W AKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  OMpeNesseT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTHM B cdepe DSHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCAQ, TOJY4YEHHUS HOBBIX MATE€pUAJOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHUX.
N3yuenne ¢Gu3NKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOH KapTUHBI MHpa OOydJaroniuxcsi, B (opMHUpOBaHHWE YMEHHH NPUMCHSTH
HAyYHBIH METO]T TO3HAHUS NP BITIOJHEHUH UMHU YUEOHBIX UCCIICIOBAHU.

B ocHoBy kypca ¢Gu3uMKM Ui YPOBHSI CpelHEro oOIiero ooOpa3zoBaHUs
MOJOXKEH Ppsa HJEH, KOTOpbIE MOXHO pacCMaTpuUBaTh KaK MPUHLHUIBI €ro
ITOCTPOEHUS.



Hoea yenocmnocmu. B cooTBeTCTBUM € HEM Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0bequHEH BOKPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTECHIMATa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pa3BuTHeM OOIECTBAa, a TakKke C  MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU IIpoOieMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKHX MPHUIOKCHUN
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TMOCPEIACTBOM BBEJCHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TECXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
mpo0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHIECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (U3UUECKON TEOpUH, posii QyHIaMEHTAIbHBIX 3aKOHOB H
MPUHITUTIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUM, JUIsl OINHCAHHWS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHbHOCTHBIN TOJIX0/I B Kypce (DU3UKU peann3yeTcsl Mpexke
BCEro 3a CYET OpraHU3allM IKCIEPUMEHTATHHOU ACSITEIHbHOCTH OOYYAIOIIMXCS.
Jlns  6a30BOro ypoBHA Kypca (QU3HKA — 23TO HCHOJb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIHUCOK YUYCHUYECKHUX
MpaKkTUYECKUX padoT. BrimeneHne B ykazaHHOM IEpedHE JIabOpaTOPHBIX padoT,
IPOBOJUMBIX IS KOHTPOJS ©M  OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCs OBJAJICHUE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
IIPEJIOKCHHBIX THITOTES.

bonbimoe BHUMaHWE yAENSETCS PEIICHWIO PACYETHBIX M KAuYeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETBIO, MTO3BOJISIONINE MPUMEHSATh U3yUYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
0OBACHEHHE MPOTEeKaHUsl (U3UYECKUX SIBJICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HU, TpeOytonme BhIOOpa (U3MYECKON MOJENM Il CUTyallud HPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBUM ¢ TpeboBanusimu DOOIl COO k wmarepuaigbHO-
TEXHUYECKOMY OOECHEeUYeHHI0 ydeOHOro mporecca 0a30BBbIH YpOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOJDKEH U3Y9aThCsl B YCIOBHIX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (U3NKU TOIKHO OBITH
HEeoOXoIUMOe J1abopaTopHOE OO0OpYAOBaHHME JUISl BBHIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMoHCTpannoHHoe 000pya0oBaHUE (QOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHOH JIOCTATOYHOCTH M  O0ECTeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMe 10 (HU3MKE KIFOUYEBBIX JEMOHCTpAIMi IS
WCCICAOBAHMS  M3yYaeMbIX SBJICHHA W  TIPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME JUISI YYCHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMAaTUYECKUX KOMILUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKHe KOMIUICKTHI
na0opaTopHOrOo 000pYyNOBaHUS AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIC ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMHU HENIAMH W3y4YeHUs (GU3UKU B 00111eM 00pa30BaAHUU SBIISIOTCS:

e popMupOBaHWE WHTEpeca W CTPEMIICHHS OOYYaronuXcsi K HAyIYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE MPEJCTABICHUN O HAyYHOM METOJ]Ie MO3HAaHWUA U (popMHUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 popMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMupoBaHHE YMEHHH OOBSICHATH SBJICHHS C  HCIIOJB30BAaHUEM
bU3MYEeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMHpOBaHUE TIPEACTABICHHA O PONHM (PU3MKU JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce u3ydeHus Kypca U3k Ha YpOBHE CpeIHEro o01ero 0opa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

e popMupoBaHME yMEHUN TNPUMEHATH TEOPETUYECKUE 3HAHUS U
OOBsICHEHHsI (PU3MYECKHX SBJICHWA B TPUPOAE U JJIA HPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3a]ad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MO, aIeKBaTHON yCIOBUSM 3a1auH;

e MIOHMMAaHHE (PU3NYECKUX OCHOB W TMPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TIPOBEACHHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHalW3a U HMHTEpHpeTauud HH(opMaluu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHUE YCIIOBUM NJIsi Pa3BUTHS YMEHHUH NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TepeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MpOBEJCHUS J1a0OpaTOPHBIX pPAbOT M OMBITOB C YYETOM HWHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCS.

COJAEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'O MO3HAHUSA

®uszuka — Hayka o npupozae. HayyHble MeTOAbI NMO3HAHUS OKPYKAKOLIErO
mupa. Ponp dkcnepuMmeHTa M TEOpUHM B NIPOLECCE ITO3HAHUSA IIPUPOJBI.
OKCnepuUMEHT B (U3HKE.

MonenupoBanue (HU3NYECKUX SBICHUW W MPOIleCcCOB. HaydHble THMOTE3HI.
duznyeckue 3aKOHbI U TEOPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIIMIT COOTBETCTBUSL.

Ponb u Mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAyYHON KApTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBble YU UIUQPOBBIE H3MEPUTENBHBIE IMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka



Tema 1. Kunemamuxa

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHIKCHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemernienune, cKOpocTh (CpelHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MATEPUAIBHOW TOYKH, UX IPOEKIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CroxeHue nepeMenieHnil u CI0KeHUe CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBmKeHue. [ 'paduxu
3aBUCUMOCTH  KOOpDJHMHAT, CKOPOCTH, YCKOPE€HHMS, NOYyTH U NEPEMEIICHUSA
MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO NaieHUsI.

KpuBonmHenHoe  nBuwxkeHue. JIBKeHWME  MaTEepUaIbHOM  TOYKH IO
OKPYHOCTH C IIOCTOSIHHOM 10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJUHENHAS
ckopoctb. [lepuon u yactora odpaiienus. LleHTpocTpeMurensHoe yCKOpeHue.

TexHH4eckrue YCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIHUIOMETD,
JIBI)KEHUE CHAPSOB, LIEITHBIE U PEMEHHBIE MTEpEIayH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, UIUTIOCTPAl KHHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3/1yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.
N3mepenne yckopeHusi cBOOOIHOTO najeHus. HanmpasieHne CKOpoCTH NP IBMKCHUH
110 OKPYKHOCTH. YuenuuecKkuii akcnepumenm, 1abopamopHule padoonul

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUSA C LEIbK ONPEAECIECHUS] MTHOBEHHOMU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXKIY NYTSIMHU, MNPOWJECHHBIMU TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenne nBM>XEeHUs Tena, OpOIIeHHOTO TOPU30HTATBHO.

Tema 2. /lunamuka

[Ipuanun  otHOocutensHOCTH  l'amunes.  IlepBeiii  3akoH  Hbrotona.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunmun cynepno3uuuu cwi. Bropoit 3akon HeroToHa
IUJTL MAaTEpUAIIbHOM TOUYKU. TpeTui 3aKkoH HbroTOHA 1711 MaTepUabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKonabxkeHus, kauenust). Cuna tpeHusi. Cyxoe
Tperue. Cuna TpeHUs! CKOIBKEHHS U cujia TpeHus mokosi. Koaddunuent tpeHus.
Cuita conpoOTUBIIEHUS PU IBUKEHUHU TEJIA B dKUJKOCTH WM rase.



[ToctynaTenbHoe 1 BpalaTeNIbHOE IBUKEHIE a0COTIOTHO TBEPIOTO TEA.

MoOMEHT cuilbl OTHOCUTENBHO OCH BpameHusa. llnedo cumnel. VYcmoBus
paBHOBECUS TBEPAOTO TEIIA.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOAIIUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SBnenue nHepuu.

CpaBHEHHE Macc B3aUMOJEHCTBYIOLIUX TEN.

Bropoi 3akoH HeroToHa.

N3mepenune cuil.

Cnoxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Je(hopMaLiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHHUS U CKOJIBKEHUSI.

YcnoBus paBHOBECHUS TBEPIOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHue nBM>keHNs OpycKa 0 HAKIOHHOW MJIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHKAIONIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uxX aedopMaruu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TeEJld, HUMEKOLIETO OCh
BpaIlCHUS.

Tema 3. 3akoHbl cOXpanenus é Mexanuke

NMnynse MatepuaibHOM TOYKM (Tea), CUCTEMBbl MaTepUaTIbHBIX TOYEK.
NMnynbec cUibl M1 U3MEHEHUE HUMITYJIbCa TeJa. 3aKOH COXPAHEHHS] HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaboTa cuinbl. MOIIHOCTB CUITBI.

Kunernueckass »Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW SHEPTHM.

[ToTeHunanbHas SHEPrHusl. [ToreHunanbHas SHEPTHUs YIpYro
nebopMupoBaHHON  TpyxkuHBL.  [loTeHIManpHass 2HEpruss Tena  BOJIU3U
OBEPXHOCTHU 3€MJIH.

[loTeHmumanpaple W HEMOTCHIMANbHbIE  CWibl.  CBsa3b  paboOTHI
HETOTCHIHANBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKON JHEPruM CHUCTEMBI TEll.
3aK0OH COXpaHEHUSI MEXaHUYECKON dHEPIHH.

VYpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE IBHMKEHHUE.

[lepexoa MOTeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi



N3yyenue abCoOMOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanue cBA3M pabOTHI CUIIbI C U3MEHEHHEM MEXaHUYEeCKOW sHepruu
TeJla Ha IPUMEPE PACTSHKEHUS] PE3UHOBOTO JKT'yTa.

Paznen 3. MoJsiekysipHasi pu3nKa ¥ TEPMOJAMHAMUKA

Tema 1. Ocnogvl moneKynapuo-KuHemu4ecKou meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKOW TEOPUU M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxenue. Hudpdysus. Xapakrep ABUKEHUS H
B3aUMOJCHCTBUSL YacTHUIl BellecTBa. Monenn CTpOeHUsi Tra3oB, MKUJIKOCTEH H
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATUX Mojelnel. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemectBa. [loctositHaas ABoraapo.

TemmmoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.

Mopens  upeanbHOro rasa. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJIAPHO-
KHHETUYECKOW TEOpUHU HUICaNbHOro rasa. AOCOJIOTHas TemIieparypa Kak Mepa
CpPEIHEW KHHETHYECKONW 3HEpPruu TEIUIOBOrO JBMKEHUs dactul rasza. Illkama
temriepatyp KensBuHa. ['a30Bbie 3akoHBI. YpaBHeHue MeHnneneeBa—Kiianelipona.
3akoH JlaneToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHWE BeulecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnbiTel O AUGGY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OneIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJEHCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOUIUE YpPaBHEHHUE COCTOSHMSI HJI€aJbHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

OmnpeneneHrue Macchl BO3/yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO34yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy lTapaMeTpaMH COCTOSIHUSL pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoounamuxu

TepmoanHamMuueckass cucTeMa. BHYTpEHHsAS dHEpPrusi TEPMOIAMHAMUYECKOU



CUCTEeMbI U criocoObl €€ n3meHenust. KonnyecTBo TemioTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  Tra3a.  Buael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3TyUYCHHE. Y €IbHasd TEIIOEMKOCTh BEILIECTBA.
KosmnuecTBo TEIoTel npu Terionepeaaye.

[lonsitue 006 aaumabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TEepBOTO 3aKOHA TEPMOJMHAMHMKU K u3ompoleccaM. ['paduueckas
MHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTuMocTh MPOIECCOB B MPHUPOJIE.

TennoBeie MamvHbL. [IpUHIMIBI IEWCTBUS TETUIOBBIX MAIIIHH.
[IpeoOpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduimeHT mone3Horo
neiictBus teroBod MamuHbl. [lukn KapHo u ero koagpguuueHT Mnone3Horo
AeHCTBUSL. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPTETUKHY.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKKW M3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe myTéM TpeHus (BHICOIEMOHCTPAITHS).

W3MeHeHue BHYTpEHHEN SHEPTUH (TeMIepaTypbl) Tela MpU TeIUIonepeaaye.

OnpIT 1Mo anauabaTHOMY pACIHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpezammnuie cocmoanusa eeutecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacelieHHblid map. YienbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanibl. [lnaBneHue u
KpucTayui3anus. Y aeibHas TerioTa miasieHus. Cyonumanusi.

VYpaBHEeHHUE TEIIOBOrO OaaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
NICUXPOMETP, KATOPUMETP, TEXHOJIOTMH MOJYyUYEHHUs] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBolicTBa HaCBIIIECHHBIX ITAPOB.

Kunenuve npu NnoHUKEHHOM JaBJICHUMU.

CriocoOb1 M3MepeHNs BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.



Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul
N3mepeHre 0THOCUTENBHOM BIaKHOCTH BO3yXa.

Pasznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzaums Tesl. OJEKTpHUYeCKHil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsaaoB. IIpOBOAHMKM, OUANIEKTPUKA W TMOJIYNPOBOJHUKH. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsja.
BsaumopeiictBue 3apanoB. 3akoH KymoHa. ToueuHblil 3JIEKTPUYECKHI 3apsif.
Onexrpuueckoe none. Hanpsbk€HHOCTh anekTpudeckoro nods. [puHumn

CYIEPIIO3ULHUU BJIEKTPUUYECKUX MOoJieh. JIMHUM HanpsyKEHHOCTU JJIEKTPUYECKOTO
TTOJISL.

PaGora cun  snexkrpocrarnueckoro  mons.  [lorenmuman.  PasHocth
MOTCHIMANIOB. [IpOBOOHUKM W JAMAIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHeHCATOp. DNEKTPOEMKOCTD THIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCAToPa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MIJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMIT AEHCTBUS DIEKTPOMETPA.

B3auMonencTBre HaIEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOIHUKH B 3JIEKTPOCTATHYECKOM MOJIE.

DneKTpocTaThiecKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIONIAIU
IJIACTHH, PACCTOSAHUS MEXAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosnnvwtit 3nekmpuueckuiit mox. Toxu 6 paziuunsix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IocTOSAHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa IETH.

DNEKTPUYECKOE COMPOTHUBJIEHUE. YIEIbHOE CONPOTHUBJICHUE BEIIECTBA.
ITocnenoBarenpHOE, NapAILIEILHOE, CMENIAHHOE COCINHEHUE MPOBOJHUKOB.

Pabora »smekTpudeckoro Toka. 3akoH Jkoyms—Jlenma. MoiHOCTB
AIEKTPUYECKOr0 TOKA.

DNEeKTPOJBIXKYIAs CUJla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma J1s1 TOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKor 1enu. KopoTkoe 3aMbIKaHue.



OJIEKTpOHHAasT ~ NPOBOAMMOCTb  TBEPHABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TEMITEpaTypbl. CBEPXIIPOBOAUMOCTD.

OnexkTpudecKkuid TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpOBOHUKMY. CobOcTBeHHas U MpUMECHAas  MPOBOJUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OnexkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] JUCCOLMALMS. DIEKTPOIIH3.

DIeKTpUYeCcKHii TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nasma.

TexHuyeckue yCTpONCTBA W TNPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, OAJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIA JUOI, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHne cuibl TOKa U HapsKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS [UIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIAIN TTIONIEPEYHOI0 CEYEHHs U MaTepuaa.

CmMemaHHO€e COeTMHEHUE TPOBOIHUKOB.

[Ipssmoe w3MepeHne dIeKTpOoABWXKyLIeH cuibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOIO YJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIIEHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHne cMEmaHHOrO COEIUHEHUS PESUCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HabGmroienne snekTpoamnsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 06a30Boro ypoBHs B 10 ki1acce OCYyIIECTBISIETCS C
Y4ETOM COLEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M € KypcamMud MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, TUnoTe3a, (Qu3nyeckas BEIWYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJCIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIUA,
napabona, runepOosia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOCKLIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe IBMXXEHHE B KMBOU mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIJIONEpEIauH, TEIIOBOE pPaBHOBECHE),



3JIEKTPUYECKUE ABJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAaccCa, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, AJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTHYECKAS] AUCCOLMALINS,
raJbBaHUKa.

l'eoepaghus: BIAXXHOCTH BO3TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBMXKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MOIAIIUITHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET M JpYyrue), JBUTATEIb BHYTPEHHETO
CropaHusi, mapopasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJOTUH
MOJyYEHUsSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE€ HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHYECKasl 3allluTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIBHBIC pUOOPHI,
AJICKTPOOCBETUTEIIbHBIC MPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKmpomazHuUmMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHuThl.  B3auMOJEWCTBHE  TMOCTOSHHBIX ~ MArHHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM wuWHAYKIMH. [IpuHiun cynepno3unnu
MAarHuTHBIX noJsied. JInHuM MarHuTHOM WMHAYKIWU. KapThHa JMHWNA MarHUTHOM
WHIYKIHH T0JISI HOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUNH WHIYKUUAH
MAarHMTHOTIO TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOIO
POBOJIHMKA, KaTyIIKU ¢ TOkoM. OnbIT DpcTena. BzanmoeiicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOayJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ MOaysib M HampaBlieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Mnojie. Pabota cuisl Jlopenna.

SIBienue DNEKTpOMarHUTHOW MHAYKUMHU. IIOTOK BekTOpa MAarHUTHOM
MHIYKIUU. ODJIEKTPOJBIKYIAs Cula HWHIAYKUUH. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu dapanes.

BuxpeBoe »anexkTpuyeckoe Tosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLUMHM. OJEKTPOJBIXKYIIAsA CHUia
CaMOUHIYKIIUU.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MArHuThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX



JacTull, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE PTIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JlvHUM UHAYKIIUA MAarHUTHOTO TIOJISL.

B3auMmopelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Hencrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBjieHME PIEKTPOMArHUTHON MHIYKIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABWXKYIIIECH CUIbI UHAYKIMH OT CKOPOCTH MU3MEHEHMS
MarHuTHOTO ITOTOKA.

SIBeHME CAaMOMHIYKIIUN.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIWH.

Pa3nea 5. Kote6anust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHunHble KOJa1e0anus

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHWYECKHE  KOJeOaHMS.
INapmonnyeckue konebanus. [lepuona, wactora, amrummtyna u (aza KoseOaHUU.
[IpyxnHHBIN MasATHUK. MareMaTM4eCKUil MasiTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
konebanuil. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUM B UJICATHHOM KOJIe0aTEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronMX KojieOaHUsX. BeIHYX)AeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyK€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTB
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa U
HaNpPsHKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTPEOICHUE DIICKTPUUECKON
SHEPIrUU. DKOJIOTMYECKHE PUCKH INPU NPOU3BOJACTBE 3eKTpo3Hepruu. Kymerypa
WCIIOJIB30BaHUS 3JIEKTPOIHEPT MU B IIOBCEHEBHOM JKU3HHU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHUE: DIICKTPUYECKHUU
3BOHOK, T€HEpaTOp NEPEMEHHOIO TOKa, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjeOaTelbHOM cHCTeMbl (MPY>KUHHBIA WU
MaTeMaTUYECKUI MaSTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHbIE KOJI€OaHMUs.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHnc mnpu MOCIETOBAaTEIBHOM COEOWHEHUU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3EKTPOIEepEAayH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBaHnre NEpeMEHHOr0O TOKa B LENM U3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycloBHs pacnpoctpanenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JiuuHa BojaHbL. [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WNuTtepdepenuus n auppakuusg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOsSpHu3aIus, 1udpakxiius,
uHTepdepeHuust. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pAAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl.

TexHHuYecKue yCTpONCTBa M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl MArHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepeHiinu u 1uppakuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0U U
4acTOTOM KOJeOaHUIA.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,
npesioMJIeHUe, Mospu3anus, qudpakius, MHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akOHBI OoTpakeHusi cBeta. [locTpoenne m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIl Yrosn IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CioxHblIi cocTaB 6enoro cera. L{Ber.

Cobuparonie u pacceuBaromve JuH3bl. ToHkass nwmH3a. DokycHoe
pacCTOsIHUE W ONTHYECKash cujla TOHKOM nuH3bl. [locTpoenue wuzoOpaxkeHUil B
coOMparolMx U paccerBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. YBeEJIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcaoBusi HaOMIO/IEHUS MaKCUMyMOB M MHHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. udpaknuonHas peméTka. YciaoBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HUM MOHOXpPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyma,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckue npuOOpBHI.

[TomHOE BHYTpEeHHEE OTpaxeHue. Mozaens CBEToBoAA.

HccnenoBanrie CBOMCTB M300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaoGmronenue unrepdepeHiiuy cera.

HaOmronenue nudpakuuu cBera.

HaOmronenue nucnepcuu cBera.

[TosryueHue cniekTpa ¢ MOMOIIBIO PU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii s3xcnepumenm, 1abopamopusie padomul



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOWCTB U300pAKEHU B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIbHON TEOPUH OTHOCHUTEIbHOCTH

['paHnIBl  IPUMEHUMOCTHM  KJIACCHYECKOM  MexaHukd.  [locrynartsl
CHELUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHU U COKpAILEHUE
JUIMHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTUs
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DunimTeitHa aia dotorddexra. «KpacHas rpaHuiiay
dboToaddekra.

Jasnenue cBera. OnbiTel 1. H. JIeOenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

TexHudeckue YyCTpONCTBA W TMpaKTUYECKOe MpUMEHeHue: (OTOIIEMEHT,
¢dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

doTodddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
Ilmanerapnas moxens aroma. Ilocrymarslr bopa. M3nyueHue u morjiouieHue
(GbOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEM SHEPrUU aToMa BOJOpO/a.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
TyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTHI, JOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHusd sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopaa 1mo  ompepeneHHo  cocTaBa
panuoakTuBHOrO u3nmydeHus. CBoictBa anbda-, OeTa-, TraMMa-U3Iy4CHHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbba-pacnaa. OIJIEKTPOHHBI M TO3UTPOHHBIA OeTa-pacnajn. [amma-
U3ITy4EHHE. 3aKOH PAJIHOAKTUBHOIO PACIIajia.

DHeprus CB3U HYKJIOHOB B spe. SnepHble cuibl. Jledekt Macchl sapa.

SAnepHble peakuuu. JleneHne u CUHTE3 saep.

Anepubiit peaktop. TepmosimepHsiii cunTe3. IIpoGnembl M MEpPCHEKTUBBI
SIEPHON SHEPrEeTUKU. JKOJIOTUUECKUAE ACTIEKTHI IICPHON SHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOACHCTBUSA. ENMHCTBO (hU3MUECKO KapTHHBI MUPA.

TexHUYeCcKUe yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHIl (110 rOTOBBIM (poTorpadusim).
Pa3nen 8. JiaeMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

DOtanbl pa3BUTHS acTpoHoMmuu. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMUM.

Buna 3B&3aHoro Heba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHIAMMOE
IIBHKCHHUE.

CoiHeyHas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIA U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIaBHOM MOCJIEA0BATEILHOCTU. BHYTpeHHEE CTpOEeHUE



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitounu CoJyHIa U
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii [Tyt — Hama [Namaktuka. ITonoxenue u aBwxenue ConHua B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuky U kBazapbl. YHEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimiupenue Beenennoil. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH JIs1 ONpEeIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usad CEeBEPHOIrO MOJIyIIapUs U IPKUE 3BE3bI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lyru.

O6o01maronee NOBTOpPeHUE

Ponr ¢usuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHON M 3TUYECKOMN cepax NesTeIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UYECKON TEOPHUH
B (OpPMUpPOBAHMM MPEACTABICHUN O (PUIMUECKOM KapTUHE MHUpa, MECTO
dbu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
YUYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMHh MAaTEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (pU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX GUryp u o0bEéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOM TMpUpoJE, KoJjieOaTelbHbIC
JIBUXEHHUS B )KUBOW MPUPOJIEC, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPUCTAUIMYECKON pEIETKH, CHEKTpalIbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MarHuUTHBIX  PYII,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DBJEKTpoIepenay, TIEeHepaTop IEpEeMEHHOIo TOKa,
ANIEKTPOBUraTeNlb, MHAYKIMOHHAS T€Yb, pajap, PaauoNpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.

INVIAHUPYEMBIE PE3VJIBbBTATBI OCBOEHUSA HNPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUA

OcBoenne yueOHoro mnpenmera «duznuka» Ha ypOBHE CpPEAHEro OOIIEro
oOpa3zoBaHus (0a30BbIM YPOBEHB) JOKHO OOECIEUUTH JOCTHXKEHUE CIETYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYarolUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHI, COOTBETCTBYIOIIHUX
TPAJAULUOHHBIM IEHHOCTSM POCCHUHCKOIrO OOILIECTBa, PACHIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA AEATEIBHOCTA B IIPOLECCE PEAIM3ALUU OCHOBHBIX HAIPABICHUN
BOCIIUTATEJILHOW ESATEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUSI:

c(OpMHPOBAHHOCTh TPAXKAAHCKON MO3UIIMK 00yYarOUIErocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOr0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETIOBEUECKMX TyMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NESITENBHOCTh B MHTEpPECAX TIPAKIAHCKOIO
oO11ecTBa, yuacTBOBaTh B CaMOYIIPaBICHUH B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBHH C
uX (PYHKIMSMU 1 HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIILHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MIaTpUOTU3MA;

LICHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKECHMAM
POCCHUNCKHX YUEHBIX B 001acTH (PU3UKHU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTH OLICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NEATEIBHOCTA YYEHOTO;

OCO3HaHUE JTMYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYUBOTO Oy TyIIEro;



4) 3CTeTHYECKOT0 BOCTIMTAHUS
ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs SCTETHUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpunueckoi Hayke;

5) Tpya0BOro BOCIIMTAHMA:

MHTEpEC K pPa3iIudHbIM chepaM MpodecCHOHANBHON AESITeNIbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpoeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIJIaHbL;

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIacTH
(GU3UKN HA IPOTSHKEHUU BCEH JKU3HM,

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIEM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH CpElie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

pacuIMpeHHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HaIpaBIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUM 110 QUBHUKE;

7) HeHHOCTH HAYYHOTO MO3HAHMA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IpOLECCE
M3y4eHUus:  (PU3MKM  OCYUIECTBJIATh MPOEKTHYD U HCCIEHOBATENbCKYIO
NeSATEeIbHOCTh MHIUBUAYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue JaeiicTBUA:
CaMOCTOATENLHO  (opMyIUpoBaTH W aKTyaIM3upoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LEIU ACATCIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU KX
JIOCTYDKCHHUS
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABJICHUSX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IESITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIEACTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBINIONHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTeIbCKue 1eMCTBUA.
BJIaJICTh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHATUSIMU U METOJIAMU



bu3nyuecKoil HayKu;

BJIAJ€Th HABBIKAMU Y4eOHO-UCCIIEI0BATEIHCKON U IPOCKTHON e TEILHOCTH
B 00Js1acTH (PM3UKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY
METOJIOB PEIICHUS 3a7]a4 (PU3UUECKOTr0 COACPKaHUs, TPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMSI;

BIAJCTh BHUAAMH JEATEILHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANHA, TPEOOPA30BAHUI0O W TMPUMEHECHHUIO B PA3JIMYHBIX yIeOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU yU4eOHBIX TPOEKTOB B 00s1acTu (pU3UKH;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HAaXOIUTh apTyMEHTHI I JOKa3aTelhCTBa
CBOUX YTBEPXKICHHM, 3aaBaTh TapaMeTPhl M KPUTCPUH PEIICHIS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJEC pEHICHWS 3aJadyd  pe3yibTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3aJayl B 0Opa30BaTEILHOM
JESTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CUTYaIIUsSIM, OIIEHUBATH TPUOOPETEHHBINA OITBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKEe B TMPAKTHYECKYI0 00JIaCTh
KUZHENICATESIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBLHBIC ITOX0IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 3a]1a4H, TOMYCKAIOIUE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MHPOpMAUA (PU3UICCKOTO COJCPIKAHHS W3
MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIISATH IIOMCK, aHAJN3,
CUCTEMATH3AIMI0 U WHTEPIPETAli0 WHOOpPMAIMU pa3IWYHBIX BUIOB U (PopM
IIPE/ICTaBIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITNH;

UCIIOJIb30BaTh  CPENCTBA  HMH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, PECYypCcOCOEpe)EeHUs, TMPaBOBBIX H JITHYECKUX HOPM, HOPM
nH()OpPMAITMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOT0 COJEp’KaHMUsSI B Pa3IM4YHBIX (opmaTax c
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEICBON ayIUTOPHH, BEIOMpAs ONITUMAIIBHYIO
(dbopMy TipeICTaBICHNUS U BU3yaIU3aI1H.

KoMMyHMKaTHBHBIE YHHBEPCaJIbHbIEe y4eOHble JeHCTBHSA:
OCYIIECTBISATh OOLIEHWE Ha ypokax (U3MKM W BO BHE-YPOUHOMH
NEeSATENbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldii M  CMSr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XOr0 YieHa KOJJICKTHBA,

IPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ NOCTHIKEHMIO: COCTABIIATH IUIAH JEUCTBUH,
pacupenensiaTb pojad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJAa M KaXJAOr0 YYAaCTHHKAa KOMaHAbl B
oOLIMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HUIEHU C TO3WLUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIE NeiCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KayECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH y4eOHOIro NpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JenaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIULMA B 00JacTu
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/JE€Th HABbIKAMU  IIO3HABAaTEJbHOM  pediiekcuM Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyNbTaTOB H
OCHOBaHHII;



WCITOJIB30BaTh MPUEMBI pedIeKCHy I OIEHKH CUTYyaIluu, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHUS M0 UX
CHIDKCHUIO;

IPUHUMATh MOTHBBI M apTyMEHTHl JPYTUX TMPH aHaIu3e pe3yIbTaToOB
NEeSTETHbHOCTH;

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKU U JTOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHaiu3e pe3yJbTaToB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIIHOKH.

B mporecce mocTmkeHHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TIPOTPAMMBbI
no Qu3MKe s YPOBHS CpeaHero ooOiiero oOpa3oBaHUs y OO0y4Yaromuxcs
COBEPILIEHCTBYETCSA AMOITMOHAJIbHBIN WHTEJIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINPABIIECHUS Pa3BUTHS COOCTBEHHON IMOIIMOHATIBLHOUN cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIUMATUBHOCTb, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOMX
BO3MOXKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuns B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyJAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (U3UKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETICH:
MaTepuanabHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEIIO,
UICAIbHBIN Ta3, MOACIH CTPOCHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBII
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIeCcKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHMUS BEIIECTBA U
JNEKTPOAUHAMUKU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  INPAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE MAaJIEHUE Tel, JBUKEHUE IO OKPYKHOCTH, HHEpIUS,
B3auMoJeiicTBue e, nupdy3us, OpOyHOBCKOE IBHKEHHE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa TN MPU HArPEeBAaHUU (OXJIAXKICHUN ), TETIOBOE
paBHOBECUE, HCIIAPEHME, KOHIEHCALMs, IUIAaBICHUE, KPUCTAUIM3aLlMs, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
cocylne, CBiA3b MEXAYy [apamerpaMu COCTOSHMS Tasa B H30Ipolieccax,
ANEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIKCHIBATh MEXAHWYECKOE JBHWKEHHE, HUCIONb3Yysd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAaHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCIOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATh W3YyYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL. [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKash YHEPTUSI XaOTUYECKOTO NIBHKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTH, BHYTPEHHss »Heprusi, paboTa rasa,
KOA(POUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpPU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3yeMbIX BEJIMYMH, UX
000O3HAUEHUs U E€OUHULI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3MYECKYIO BETMUUHY C IPYTUMU BEIMYUHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (U3NUYECKUE BEJIUYUHBL: DJIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, MOTEHLIHAN, Pa3HOCTh IIOTEHIIUAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpPaHEHUS MEXAHUYECKOM OJHEpPruu, 3aKOH COXPaHECHUS UMITYJIbCa,
IIPUHLNIN CYNEPHO3ULUA CHUJI, IPUHLMUII PABHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON DHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCONIOTHON TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUMHAMMKH, 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpu 3TOM pa3nnyars CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPUHLMUIBI JEHCTBUS  MallWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX O€30MaCHOrO HCIOJIb30BAaHUS B
[IOBCEITHEBHOM JKN3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
(GopMmynupoBaTth mnpoOjemy/3ajadyy M THUIOTE3y Y4YeOHOro  HKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAMUTH OIBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYILIECTBIISATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEJIUYMH, IIPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh H3BECTHHIC
METO/Ibl OLICHKHU MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TPSAMBIX H3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKcHUpoBaTh pe3yiabTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJI€ TaOJIML ¥ TpapUKOB, 1€TaTh BHIBOABI M0 PE3YJIbTaTaM HUCCIEI0OBAHUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBaHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
JEeSATEIbHOCTH C HMCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHbIE 3aJa4yd C SBHO 3a/laHHOW (DU3UYECKON MOJENbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIINIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBIE i €€ pElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBLHOCTH
MOJy4YEHHOT0 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIC 3a/1aUM: BHICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PACCYXACHUI C ONOpOod Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U OpeJICTaBlieHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;

IPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOLIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MaCHOCTU MpU OOpallleHuu ¢ MpUOOpaMHu U TEXHUUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHECHUS 37IOPOBbS M COOJIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY Karollen cpesie;

paboTaTh B TpyNNe C BBHIIOJIHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBATh palbOTy TPYIIIBI, palMOHAIBLHO paclpeieisaTh O0sS3aHHOCTH U
IJIAaHUPOBATH JICATEIHLHOCTh B HECTAHJIAPTHBIX CUTYaAlMSIX, aJ€KBAaTHO OIICHHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeameTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y O0YJAIONTUXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha IPUMEpax pojb U MeCTO (U3UKU B (POpMHPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U
T€XHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TMPUMECHEHUS M3YYEHHBIX (PU3HYECKUX MOJICIICH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIeh aToMa, HYKJIOHHasi MOJEJIb aTOMHOTO siipa MPHU PEIICHUH (PU3HMUYECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJICKTPOMAarHuUTHas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsijl, AJICKTPOMarHWTHBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus U TOJAPU3AIMS  CBETa, JUCIEPCUS CBETa,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BeIIeCTBA (JIEKTPUUECKHE, MArHUTHBIC,
ONTHUYECKHE,  AJEKTPUYECKYI0  MPOBOJUMOCTb  PA3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (TMPOLIECCHI), HMCIOJIB3Ys (U3NYECKUE BEITUUYUHBI:
AJIEKTPUUYECKUHN 3apsifl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, AJIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmnepa, cuiia JlopeHua, WHIAYKTUBHOCTh
KaTyIlIKU, HEPrusi 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepUoJ M YacToTa
KojieOaHuii B KoJeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKAs CHJIAa JIMH3BI, IPH OINKMCAHWUW IPABHIBHO TPAKTOBATh (U3HUUCCKUMA
CMBICJI HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JAHHYIHO (PU3WYECKYI0 BEIUYMHY C JPYTUMU
BEJIMUYMHAMU;



OMHUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHSI W IPOLIECCHI, KCHOJIb3Ys
du3nUecKrue BEIMYHUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUOJ MOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHUS] W EAWHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIMYHMHAMM,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCTOIB3Ys (PU3NUECKHUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COCAMHEHUs TPOBOJHUKOB, 3aKoH Jkoyis—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHH, 3aKOH MPSMOJIMHEWHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHA Ay PoTtorddexra,
3aKOH COXPaHEHWsl SHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HCia, MOCTynaTrsl bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, Ipu 3TOM pas3linyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBaHUI0 (U3MUECKUX SIBICHUU W
MPOIIECCOB C MCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHI: TPU ATOM
dbopmynupoBath MpoOiemMy/3ajady U TUNOTE3y Yy4eOHOro  SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(bopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CMOCOO0 W3MEPEHUS U MCMOJIb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

WCCJIENIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIUYHH C  HCIOJH30BAHUEM
OpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoB, AeNIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHUS;

coOI0/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HMCCICIOBAHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEILCKOW U MPOCKTHOM
NESATEIBHOCTH C MCMOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 3a7a4d C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
MCIIONB3Ys (PM3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4H



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOAMMBbIE I €€ PEIICHHs, TPOBOAUTh PACUYEThl M OLICHUBATH PEATBHOCTH
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMUNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM HA H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TpECTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUHU, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HH(POPMAILHUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX O0€30MaCHOI0 UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HH;

IPUBOJNUTH MPUMEPHI BKIIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM JKU3HU
Uil o0ecriedeHus: 0€30NacCHOCTH MpU OOpalIEHUU ¢ IpUOOpaMu U TEXHHUYECKUMU
YCTPONCTBAMM, JIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpyHIE€ C BBHIIOJHEHHUEM pa3jIMYHBIX COLHMAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIaJl KayKJJOTO U3 YYACTHUKOB I'PYIIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KoanuyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM undposBbie
Nen/m P Koutposabubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Paznen 1. ®U3UKA U METOJbl HAYUHOI'O ITO3HAHUSA
bubnuorexa LIOK
1.1 o 2
W3HMKa U METOJIbl HAYyYHOTO IMO3HAHUS https://m.edsoo.ru/7fA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera IIOK
https://m.edsoo.ru/7f41bf72
Bbutmuorexa LIOK
2.2 7
Aunamika https://m.edso0o0.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHPT COXPAHCHI B MEXATIHIE https://m.edsoo0.ru/7f41bf72
Hroro o pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 1 bubnmnorexa HOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
3.2 0) 10 1
CHOBDL TEPMOHAMIIN https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 bubnnotexa [JOK

®a3oBbIe NEPEXOABI

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

Hroro no paszgeny

24

Pasznen 4. DJIEKTPOANHAMMUKA

41 MEKTPOCTATHIA 10 Effﬁﬁfﬁgﬁﬁmmn
49 [TocTostHHBIN 3neKkTpudecKuid ToK. Toku B 12 bubnuorexa [JOK
Pa3IMYHBIX Cpenlax https://m.edsoo0.ru/7f41bf72
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Pazgen 1. DJIEKTPOJAUHAMUKA
11 MarauTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnunoreka [HOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
Hrtoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMArHUTHBIC 9 1 bubnunoreka [HOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4ecKrue M 3JIEKTPOMAarHUTHBIE 5 1 Bbubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnmuoreka [IOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHW OTHOCHUTEJBHOCTH

OcHOBBI CrIeIMaIbHON TEOPUHU bubnuoreka HOK
3.1 4 1
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgean 4. KBAHTOBAS ®PU3UKA
4.1 DI1eMEeHTHI KBAHTOBOM OIITUKHA 6 bubmorexa HOK

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

4.2 C 4
Tpocte atoMa https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 ﬁt?[iH;;T(:;;grouf; £41097c
Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o06mmaroiiee MOBTOPEHUE 4 ﬁt?[i?ﬁt?}ftiigﬁﬁfﬂcgk
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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

HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoaunuecTBO 9acoB JJIeKTPOHHBbIE

No Jara nudpoBbIe

Tema ypoka Kourtposannsbie IIpakTu4eckue bp
n/n Bcero u3y4yeHusi | oOpa3zoBaTebHbIE

padoThI PadoThI
pecypcesl

Beoaubi  uncTpykTaxk 1no  Th.

1 dusnka — Hayka O MPHPOJIE. 1 bubnnoreka IIOK
HayuHnbie METObI HO3HAHUA https://m.edsoo.ru/ff0c32e2
OKPY’KaloIero Mupa
Porb mw  Mecto  ¢u3uMKM B

) (dhopMUpOBaHUU COBPEMEHHOM Bu6aunoreka LIOK

i 1
Hay"HOM KapTHHBI MHpa https://m.edsoo.ru/ff0c33e6
MexaHudeckoe JIBUKCHHUE.
OTHOCHUTENBHOCTH MEXaHUYECKOTO Bubnunoreka LIOK

3 Apwkenns. Tlepemenenne, CkopocTs, 1 https://m.edso0.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MPSIMOJIMHEMHOE 1 bubnnorexa [JOK
JBY)KCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MIPSIMOJIMHETHOE 1 bubmmoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e

6 CroboaHoOE najicHue. Yckopenne 1 bubnunoreka [IOK
CBOOOHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuueitnoe JIIBUXKECHHUE.

7 JIBrkeHne 1o OKPYKHOCTH 1 Bubmmorexa [IOK

https://m.edsoo.ru/ffOc3ada

8 [IpuHuun otHocurensHOCTH ['anunes. 1 bubnnotexa [IJOK

I/IHepLII/IaJ'IBHLIe CHCTCMBbI OTCUCTA.

IIepBeiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8



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
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https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. IlpuHuun

9 CYIepno3uiuu cuwi. Bropoii 3akoH Brtamorexa [IOK
yrep t ) P % https://m.edsoo.ru/ffOc3be8
Hpiorona g marepuanbHON
TOYKH

10 Tperuif 3axkoH HproToHa bubnuorexa [JOK
JUISIMaTepUATbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BcemHpHOro Tiarorenus. Cunaj

11 TSKECTHU IlepBas KOCMHYECKas bubamorexa LIOK

’ p https://m.edsoo.ru/ff0c3d00
CKOpOCTH

12 Cuna ynpyroctu. 3akoH ['yka. bubnmorexa [JOK
Becrena https://m.edsoo.ru/ff0c3e18
Cuna Ttpenus. KoapduuueHnt tpenus.

13 . P bepuumen Tp Bu6muorexa [IOK

Wia CONPOTHUBIIEHUS NPU JBHKEHUHU
p pr A https://m.edsoo.ru/ff0c3f76
TeJa B )KMJAKOCTH UJIU ras3e
[TocrymarensHoe © BpamareirbHOE

14 JBWOKCHHE a0COJIIOTHO TBEPAOTO Tela. butmmoreka LIOK
Mowment  cunbl.  [lmedo  cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecUs TBEPAOTO Tella
Nmnynsc MaTepUaIbLHON TOYKH,

15 CHCTEMBI MaTEepHUATbHBIX TOYEK. bubnmnorexa [JOK
Nmnynec cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyIibca. PeakTuBHOE NBIKEHNE
PaboTta 1 MOIITHOCTD CHJIBI.

16 Kunernueckas sHepruss MaTepUalIbHOLM] bubnnorexa [JOK
Touku. Teopema 06 u3BMEeHEHUHN https://m.edsoo.ru/ff0c4502
KHHETHYECKOW IHEPIUun

17 [TorenmnmanbHas SHEPTHS. bu6moreka [JOK



https://m.edsoo.ru/ff0c3be8
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

[MorennumanbHas SHEPruUsi yIpyro
ne(opMUPOBaHHOW MPYKUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToreHnnuanbHble W HEMOTEHIHAJIbHBIE
CHJIBI. CBs13b paboThI
HCIIOTCHIIMAJIBHBIX CUJI C UBMCHCHHUEM
MEXaHUYECKOI OHCPIUU CUCTEMBI TECJI.
3aKOH COXpaHEHUS] MEXaHUYECKOW

SHEPTUH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

Jlabopamopnas paboma
«Hccnedosanue ceazu pabomvi cuvl ¢
U3MeHeHUeM MeXaHU4yecKkol dHepeuu
mena Ha npumepe pacmsidHCeHus.

PE3UHOB020 dHceymay

20

KoutposbnHas pabdora no treme
«Kunematuka. JluHamuka. 3aKoHBI
COXpaHeHMsI B MEXaHUKe»

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

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHeTHu4Yeckoi Teopuu. bpoyHoBckoe
neroxkenue. Auddyszus

bubnmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaxrep JIBHKCHUS u
B3aMMOJICMCTBUSI YacCTHUILl BEIIECTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN

H TBEPIBIX TEI

23

Macca wmonekyn. KonuuectBo
BeniecTBa. [locTosHHas ABoraipo

24

TemmoBoe paBHOBecue. Temrmepatypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ u3mepenue. lllkana temneparyp
Ilenscus

Uneanpneiii raz B MKT. OcHoBHOE

bubanorexa IIOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas Temmeparypa Kak Mepa

26 cpeaHeit KUHETUYECKOMI SHEPruu bubnunoreka [[JOK
JBYDKCHUS MOJICKYJI. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona

27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
Jlabopamopnasa paboma

08 «Hccnedosanue 3asucumocmu medxncoy
napamempamu COCMOsIHUA
Pa3pedCennozo 2aza»

29 H3omnporneccsl B uaeanbHOM ra3e u ux Bbubmuoreka [IOK
rpaduuecKkoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpennss SHEPTUs
TEPMOJUHAMHUYECKONH CHUCTEMBI U

30 crocoObl e€ m3meHeHus. KoaumdecTBo bubanorexa [IOK
TEeIoTl U paboTta. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
rasza

31 Bunel Tenonepenaun Butanorexa [IOK

https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTD BEIIECTBA.
Bbubmuoreka [IOK
32 Konuuectso TETIOTHI npy|
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
33 [TepBblif 3aKOH TEPMOJUHAMUKH U €TO bubnunoreka HOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoGpaTtumocts MIPOLIECCOB B

bubanorexa IIOK

34 .B i
HPHpOAE. BTOPOH 3aKoH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI

35 ITpunmun aevicteus u KIIJ[ TemoBoit bub6mmoreka [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KII/]

37 DKOJIOTHYECKUE po0IeMBI
TETIOPHEPTeTUKHI

38 Ob6o6maromuit  ypok «MonekynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
KonTpoibHast padora 1o reme

39 «MoJiekyasipHan H3UK OcHoOBBI butanorexa [OK

OMIEKYTSPHAT  (pHIMKA. cHo https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMHUKI)

40 [TapooOpa3zoBaHre W  KOHACHCAIHUS. bu6mmoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS

41 BJIAXXHOCTh BO3AyxXa. HachleHHbIi bubmorexa IOK

AY%d. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuueckue u

42 amop¢pHble Teraa. AHU3ZOTPONUS bub6mmoreka [JOK
CBOMCTB KpUCTAJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctaiuibl. COBpeMEHHbIE MaTepualibl
[InaBneHne M KpHUCTALTU3AIINS.

43 VY nenbHast TEIIoTa TUIABJICHUS butanorexa [OK

A ' https://m.edso0.ru/ff0c6708
CyOnumanus
44 VYpaBHeHHUE TEIJIOBOro OajaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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OnekTpuzalus  Tell.  DIEKTPUUYECKUN

45 3a JBa a DJeK ecK brbmmorexa LIOK
sifl. JIBa BH1a DIIEKTPHIECKUX
e A P https://m.edsoo.ru/ffOc6bcc
3apsiJioB
[IpoBoguuKH, JIUDIIEKTPUKHU "
46 n(f)n OBOJHUKHU. 3aKOH cof AHCHUS bubmorexa LIOK
i ) P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
Bsaumopeiicreue 3apsnoB. 3akoH
47 Kynona TodeuHblif  AIEKTPUYECKUIA bubmmorexa HOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsix€aHnocTh 3IEKTPUYECKOTO
48 noyst.  IIpuHOMI — Ccynepno3duiuu bubnmumoreka [JOK
AJICKTPUYCCKUX Tosiei. JInHum https://m.edso0.ru/ff0c6df2
HAMpsKEHHOCTH
PaGora cumi  »IeKTPOCTATHUECKOTO
49 oA ITorenuman PasHocTh bubmorexa IOK
’ tmadt. https://m.edso0.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOHHUKH U TUDIESKTPUKHU B
50 anpeKT OCTaTHUYECKOM nopne bubmorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnmuoreka [JOK
51 Qnekrpoémkocth. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh MJIOCKOTO,
52 KOHJICGHCATOpa. JHEPrusi 3apsiKEeHHOTO bubauorexa LIOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlabopamopnaa paboma "H3zmepenue)
aneKmpoémrkocmu KoHoencamopa"
54 [IpuHtn  gelcTBUS HW = NPHUMEHEHUWE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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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

amrmapara, CTpYHHOTO npUHTEpa.
DneKTpocTaTUYecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJIEKTPUYECKUN TOK, YCIOBHS €ro
cymecTBOBaHUA. [lOCTOSIHHBIN  TOK.
Cuna Toka. HanpsixeHue.
Comnpotusnenue. 3akon Oma 11st
y4acTka Lenu

56

[TocnenoBarenbHoOe, napaieNbHoe,
CMEIIIaHHOE COETUHECHHUE

npoBoaHHUKOB. JlTaboparopnas pabora
«/3ydyeHne CMEIIaHHOTO COEIWHEHHS]
PE3UCTOPOBY

bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOIITHOCTB JIEKTPUISCKOTO
Ttoka. 3akoH [[xoyns-Jlenna

bubnmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma it TOJIHOM (3aMKHYTOM)
anektpuueckod nemnu. KopoTkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

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

59

SHCKTpOHHaH OpoBOAUMOCTD TBépI[BIX
MCTaJIJI0B. 3aBUCUMOCTD
COIIPOTUBJICHHA METAJIJIOB OT
TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB

60

DIIEKTPUUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
MpUMecHasi IpoBoAUMOCTb. CBoMcCTBa

p—n-nepexoxna. IlomynpoBoaHUKOBBIE

bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

PpUOOPHI
DJIeKTpUYECKUI TOK B pacTBOpax U

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONUTHYECKAs] JTUCCOIIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONeKTpuYeCKUuid TOK B ra3ax.

63 CaMoCTOSTeNbHBIN u 1 bubnunoreka [JOK
HECaMOCTOSITSIILHBIA pa3psii. MOTHHS. https://m.edsoo.ru/ffOc84ae
[Ina3zma
DnekTpuyeckue Mnpubopsl U

64 YCTPOMCTBA M UX IPAKTHYECKOE 1 Bbubanoreka [IOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e30IMacHOCTH

65 O6oOmaromuii YPOK 1 bubnmuoreka [JOK
«ONeKTPOMHAMUKA https://m.edsoo.ru/ffOc88be
KonTpoibHast padora 1o reme

66 «duekrpocratuka. IlocTostHHBII 1 bu6nmnoreka [JOK
3JIeKTPUYECKU TOK. https://m.edsoo.ru/ff0c8a8a
Toku B Ppa3jiMYHBbIX
cpexax»

67 KonrTponbHasa pabdora mno Teme 1 bubnunoreka [{OK
"JaekTpoaMHAMHKa'" https://m.edsoo.ru/ff0c8c56

68 Oo6o6matonuit  ypok mo temam 10 1 bubnunoreka [JOK
KJjacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoxa Bcero Konrponetiie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
PadoThI PadoThI pecypebi
Beongubeii  umHcTrpykraxk no  Th.

1 ITocTossHaEBIE MarauThl u nX| 1 buotnuoreka LIOK
B3auMoJieiicTBue. MarHuTHoe Moe. https://m.edso0.ru/ff0c9778
Bekrop maruutHoM MHAYKUWH. JInHUNK
MarHMTHON UHAYKIHUH
MarHuTHO€ 10Jie MPOBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubanorexa [JOK
B3aumoneiicTBre POBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlabopamopnasa paboma «H3yuenue 1 1 bubnmnorexa [JOK
MAZHUMHO20 — NOJL  KAMYWKU ¢ https://m.edsoo.ru/ff0c98fe
TMOKOM»

HeiicTBue MarHuTHOTO MOJISI Ha
IPOBOAHMK ¢ TOKOM. Cmiia Ammepa.

4 Jlabopamopuas paboma 1 1 bubmmorexka [JOK
«Hccnedosanue Oelicmeus https://m.edsoo.ru/ff0c9ac0
NOCMOAHHO20 MACHUMA HA PAMKY
C MOKOM»

JeWicTBue  MarHMTHOTO TOJII  HA Bubmrorexa LIOK

c JBIDKYLLYIOCS  3apSDKCHHYIO  YaCTHILY. . https://m.edsoo.ru/ff0c9df4
Cuna Jlopenmna. Pa6ora cunbl Jloperia

5 OnexTpoMarHutHas uMHAYKOusA. [loTok 1

BEKTOpa MarHuTHo uuaykuuu. DJC



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

UHOYKIIUU. 3aKOH JJIEKTPOMAarHUTHOU
nHayknun @apanes

Jlabopamopnas paboma
«Hccneoosanue senenus
INIEKMPOMASHUMHOU UHOYKYUUY

bubnnoreka [IOK
https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTB. SBneHue
camouuAykuu. DJIC caMOMHIyKIUH.
DHeprusi MarHUTHOTO MOJIs KaTYIIKHU ¢
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

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

TexHuueckne  yCTpoMCTBA H  HUX
[IPUMEHEHHE: TOCTOSIHHbIE  MAarHMTHI,
3JI€KTPOMArHHUTHI, 3JIEKTPOJIBUTaTENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAs MeYb

10

O6oOmatomuii  ypok «Marnutaoe
moJie. DJIEKTPOMarHuTHasT WHAYKIIHSD)

Bbutmuoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTposabnast padora mo TeMme
«MarauTHoe noJie.
DJIEKTPOMATHUTHAS WHIYKIHUSA»

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

12

CBob6oHBIE MEXaHUYECKHe
Kosie6aHusl. I"apmonnueckue
KoJeOaHusl. VYpaBHeHHe
TAPMOHHYECKUX KOJIeOaHMM.

IIpeBpamenue sHEprun

butmmoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopamopnas paboma
«Hccnedosanue 3asucumocmu
nepuooa mManvlx Koiebawuil epysa Ha
HUMYU Om ONUHbL HUMU U MACCUL
epyzan



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Konebarenbupiif kouTyp. CBOOOIHBIE
QJICKTPOMArHuTHBIC KoJIcOaHus B
UJICATHOM  KoJieOaTelbHOM  KOHTYpE.
AHayorus MeXIy MEXaHUYECKHMHU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

®dopmyna Tomcona. 3akoH
COXpaHEHHUs YHEPTHUH B HJICATIbHOM
Kos1e0aTenbHOM KOHTYpe

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

16

IIpencraBnenue 0 3aTyXarwlux
KoJjebaHusx. BeIHyKIeHHbIE
MexaHHueckue kosebanus. Pesonanc.
BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE
KoJieOaHus

bubtmuoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemenublii TOK. CHHYCOHIAIBHBIY]
rnepeMeHHbIA TOK. MoimHoCTb
NEPEMEHHOIO TOKa. AMIUIUTYJHOE H
JEUCTBYIOILIEE 3HAUYEHHE CUIIBI TOKA U
HaIpsKEHUs

Bbutmuoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [TpousBoacTBoO,
nepeaayva u noTpedieHne

3IIEKTPAYECKON SHEPTUH

19

YcerpoucTBo 51 MIPAKTUYECKOE
IIPUMEHEHUE DJIEKTPUUYECKOTO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,

JIMHUU dJIeKTpoIepenad

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU NTPH

MIpOU3BOACTBC QJICKTPOSHCPIUu.

KynbTypa ncnonb3zoBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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JJICKTPOSHEPTMM B TIOBCEAHEBHOM
JKU3HU

MexaHndeckne  BOJHBI,  YCIOBUS
pactipoctpanenus. Ilepuon. CkopocTb

bubnnoreka [IOK

21
pacupoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3Byk. CxopocTh 3ByKa. [pOMKOCTH bubmmorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIC BOJIHBI, 170'¢
23 CBOWCTBA W  CKOPOCTh [Ixana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHUs. Pa3Butne cpencts
cBsi3u. Paguonokanus
o5 KonTposbHast pabdora mno Teme bubanorexa [JOK
«Kosedbanusi UBOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeiiHOe  pacnpocTpaHEHHE
26 CBETa B OJHOPOJIHOM Cpele. bubnuoreka [{OK
Toueunslit ncTOUHKK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBeTa. 3aKOHbI
27 oTpaxxeHuss cBera. I[loctpoenue bubmorera [IOK
P . P https://m.edsoo.ru/ff0cd4e0
1300paKeHUM B IIIOCKOM 3epKae
[Ipenomnenne CBeTa. [Tonnoe
98 BHyTpeHHee oTpaxeHnue. IIpenenbHbll bubanorexa [JOK
yIoJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUs
29 Jlabopamopnas paboma «Hzmepernue bubnuoreka [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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nokasameJiisit npejiomMieHusl cmexkiay

https://m.edsoo.ru/ff0cd67a

JIunzsl. [TocTpoeHne n300pakeHn B

30 nua3e. PopMyiia TOHKOW JTUH3BI bubmorera [IOK
- OPMY ’ https://m.edsoo.ru/ffOcddle
YBenudeHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBaHre CBOMCTB
M300pKCHUN B IMH3AX)»
Hucnepcus ceera. Cl0KHBIN cOocTaB
39 oenoro ceera. Llger. JlaboparopHas
pabota «Habmonenue nucnepcun
CBETa»
WNurepdepennust  ceera.  Judpaknus bubmmorexa [JOK
33 R
ceera. [ludpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocthb CBETOBBIX BOJIH. bubmmoreka [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue mpuOOpPHl M YCTPOWCTBA U
YCIIOBHSL MX 0€30MacHOr0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH
36 KJaccuueckor MexaHuku. Iloctynatsl bubnunoreka [IOK
crennaJIbHON TEOpHUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHTEJIBHOCTh OJHOBPEMEHHOCTH.
37 3ame JIeHre BpEMEHHU U COKpalleHue bubamorexa LIOK
A P Patt https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprusi U UMIYJIbC PEISITUBHCTCKOM|
38 yacTulibl. CBsI3b MaCChI C SJHEPTUECH H bubmorexa HOK
HE P https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTrHUs MOKOsI
39 KoutpoabHass paGora mno Teme bubnuorexa [JOK

«OnrTuka.



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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OCHOBEI cIennuajaLHon
TEOPUHUOTHOCUTEIHHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. @opmyna Ilnanka. DHeprus

bubnnoreka [IOK

40
¥ UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIETOBAaHHUE Eu6 110K
HNOJINOTEKA
41 . A.T.
porosperra. Ombirel https://m.edsoo.ru/ffOcffc4
CroneroBa
3aKOoHBI otodddexra.  YpaBHECHHE
. . b b P bubmuoreka LIOK
42 DitamTeriHa s Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otorddekrra
Hasnenue ceera. OnwiTe! 11. H.
43 Jlebenera. Xumuueckoe eficTBHe bubmorera IIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTsa u
44 MPaKTUYECKOE TMPUMEHEHHE:
¢doro31eMeHT, (OTONATUNK,
COJIHEUHas OaTapesi, CBETOAMOT
45 Pemenne 3amad o Teme « JIEMEHTHI bubnuoreka [{OK
KBAHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogenrs aroma Tomcona. OIbITH
46 Pesepdopna mo paccesHHIO O-4acTH bubmorera LIOK
poOpA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeIb aTOMa
Bbubnuoreka LIOK
47 IT b
OCTyHaTHl Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u moryomeHue (GpOTOHOB
48 NP TIEPEX0JIe aTOMa C OJTHOTO YPOBHSI bubmorexa HOK
P pexos . A P https://m.edsoo.ru/ff0d0Oafa
SHEpPTruHU Ha Apyroi. Buasl criekTpoB
49 BonHoBbIC cBOMCTBA YacTHUII. BOJIHBI bubnnoreka [IOK
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ne Bpoitns. KopnyckynspHo-
BOJHOBOW ayanu3Mm. CIIOHTaHHOE U
BBIHY/ICHHOE H3ITy4eHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocrara

PaaruOaKTHUBHOT'O H3JTYy4YCHUA

bubnnoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CpoiictBa  anbda-, Oera-, TaMMma-
u3nydyenus. Bausuue
pPaIlOaKTUBHOCTH Ha KHBbHIE
OpraHu3Mbl

52

OTkpbITHE TIPOTOHA U  HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBII U NO3UTPOHHBIA OeTa-

pacnaa. 'amMa-u3nydenue

bubmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBI3U HYKIIOHOB B sIJIpe.
SnepHblie peakuuu. SAnepHbrit
peaktop. IIpoOyieMbl, TEPCHIECKTUBBI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHON

JHEPreTUKH

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

54

OneMeHTapHble  yacTulpl. OTKphITHE
MO3UTpPOHA. MeTonbl HaOIIONCHUS H
pErucTpali  3JIEMEHTAPHBIX  YaCTHII.
Kpyrneiii  cron  «®ynaaMeHTalIbHbBIE
B3auMoeicTBus. EnuHCTBO
(u3nyeckoil KapTUHBI MUPa»

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neba. Co3Besaus,
SIPKHUE 3BE3[Ibl, TUIAHETHI, UX BUIUMOEC
nemkenune. ConHeuHas cUcTEMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Connue. CoJsiHEYHass aKTHUBHOCT.
Uctounuk 3neprun ComnHila u 3BE37

57

3Be3 b, HX OCHOBHBIE
XapaKTePUCTUKHU. 3BE3Mbl TIABHOW
MOCJIeIOBATEIbHOCTH. BHyTpeHHee
crpoenue  3BE31. CoOBpEMEHHbIE
MPENICTABICHUS O MPOUCXOXKICHUU H
spoJroniuy CoJTHIAa U 3BE3]T

58

Mineunslif [1yte — nHama [Nanakruka.
[Tonoxenue u aBuxxenue CoiHLa B
l'amaktuke. I'anaktuku. YépHbIie
JBIPBI B iIpax rajJakTUK

59

Bcenennas.  Pa3beranme — ranakTuk.
Teopus bonbiioro B3peia.

PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

KontponbHass pabdora mno Teme
«J1eMEHThI aCTPOHOMHH "
acTpopu3uKN»

62

O6o6maromuii ypok. Posb ¢pusukn u
aCTPOHOMHM B  OKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMaJILHON U
ATUYECKOH chepax neaTeTbHOCTH
yeJoBeKa

63

O6o6maromuii ypok. Pons 1 mecto
(U3UKH U ACTPOHOMHH B

COBPEMEHHOW Hay4YHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb




¢usnyeckoit Teopun B (HOPMUPOBAHUY]
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O06o06marommit YPOK. Mecto
65 (bu3nyecKoil KapTUHBI MUpPa B 00IIEM

psAAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IPUPOIE

66 PesepBHbIl ypok. MarHutHOe TOJE.

DJIeKTPOMArHUTHAasI UHIYKLHS

Omnruka. OCHOBBI  CIIELHMAJIIBHOM
67 TEOPUH OTHOCUTEIHLHOCTH

KBanroBast ¢uzuka.  DIEMEHTBI
68 ACTPOHOMHHU U aCTPOPU3UKH

butmoreka LIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB IIO
[MPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiecTBo «M3narenscTBo
«IIpocemenue»

» dmsuka, 11 krace/ KacessaoB B.A., O61iecTBO ¢ orpaHudeHHOM
0oTBeTCTBEHHOCTHIO «IPODAY»; AxkuionepHoe 061iecTBo «31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
[Iporpamma kypca dbuszuku st 10—11 knaccoB. bazoBslit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®uswuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € IIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®uswnka. 10 kiacce. ba3oBsiii ypoBeHb. Metoanueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usnka. 10—11 knaccel. ba3oBsiii ypoBenb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuHn).

4., ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIUIEKT TeTpaaet ais



KOHTPOJIbHBIX paOoT (aBTop B. A. KacksaHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Ymiakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®uzuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxeHnueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiace. ba3obiii ypoBeHb. Metoauueckoe mocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBeHb. TeTpanb it 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4, ®duzuka. 10—11 xmaccel. ba3zoBsiil ypoBenb. KommuiekT TeTpaneit as
KOHTPOJIBHBIX padoT (aBTophl B. A. Kacesnos, 1. B. UrpsmioB).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Yiakosn).

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBams memaroruyeckux uaei

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/fwww.fizika.ru/ - caitt muis yuureneit (GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius IIOPoB


http://www.fizika.ru/
http://www.physics.ru/

