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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 OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
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 mo ¢usuke coorBercTByeT TpeboBanusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pPe3yJIbTaTaM
oOy4eHHs, a Tak)K€ YYUTHIBAET HEOOXOIUMOCTh peaTu3allid MEXIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TipenMeramu. B Hel
ONPENENSAIOTCI OCHOBHBIE LI€JIM M3Y4YeHUS (PU3UKHU HAa YPOBHE CPEIHEro OOILEro
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.

®du3rka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyeCcTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xatouieM Mupe. LIkonbHbIN Kypc PU3UKK — CUCTEMOOOPa3yOLIUi
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB U SIBICHUM, HM3ydaeMbIX XWUMHUEH, OMOJIOTHEH,
bu3udeckorr reorpadueii W actpoHomued. lcmomp3oBaHME W AKTHBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUM  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 CpellHEro oOIiero ooOpa3zoBaHUs
MOJOXKEH psa HJEH, KOTOpbIE MOXHO pacCMaTpUBaTh 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 Takke C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU IIpoOieMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TPIIIOKCHUI
M3YYEHHBIX TEOPHUI 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
CTPYKTYype MOCTPOCHHS (HU3HUECKON TEOpHUH, posii (QPyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIaAX
MPUMEHUMOCTH TCOPUM, JUIsl OINHCAHHWS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHbHOCTHBIN TOJIX0/I B Kypce (DU3UKU peann3yeTcsl Mpexke
BCEro 3a CUET OpraHU3aliy IKCIEPUMEHTATBHOU ACSITEIBHOCTH O0yUYarOIINXCS.
Jlns  6a30BOro ypoBHA Kypca (QU3HKA — 23TO HCHOJb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIHUCOK YUYCHUYECKHUX
MpaKTUYECKUX padoT. BrimeneHne B yka3aHHOM TiepedHe JIabopaTOpHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS © OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCsi OBJAJICHUE
OOyJaroOIMMUCS YMEHUSMU 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
0OBsACHEHHE MPOTEeKaHUsl (U3UYECKUX SIBJICHUM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOytonme BhIOOpa (U3MYECKON MOJENM Il CUTyallud HPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHUYECKOMY OOECHEeUYeHHI0 ydeOHOro mporecca 0a30BBbIH YpOBEHb Kypca
(GU3HKK HA YPOBHE CPEIHETO 00IIero 00pa30BaHUs JIOJDKECH U3Y4aThCS B YCIOBUAX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (U3MKU TOIKHO OBITH
HEeoOXoIUMOe J1abopaTopHOE OO0OpYAOBaHHME JUISl BBHIMOJHEHUS YKa3aHHBIX B
mporpamMme Mo (GU3NKe YICHHYECKUX MPAKTHYECKUX padOT W JIEMOHCTPAITMOHHOE
000opynoBaHueE.

JleMoHCTpannoHHoe 000pya0oBaHUE (QOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHOH JTOCTATOYHOCTH M  O00ECTeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMe 10 (HU3MKE KIFOUYEBBIX JEMOHCTpAIMi IS
WCCICAOBAHMS  M3yYaeMbIX SBJICHHA W  TIPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000OpynOBaHHE JUISI YUYEHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4eCcKHe 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 U3y4YeHUs (GU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

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

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
HCCJICIOBATEILCKOTO OTHOIICHHUS 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, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

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

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

e MIOHMMaHHE (PU3UYECKMX OCHOB U 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
oOpazoBanust otBoautcs 136 yacos: B 10 kimacce — 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

®usuka — Hayka o npupozae. HayyHble MeTOABI MO3HAHUS 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 U 1IUQPOBBIE H3MEPUTENBHBIE IMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka



Tema 1. Kunemamuxa

Mexanudeckoe aBrkeHre. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHXKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemernienune, cKOpocTh (CpelHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MaTe€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil u CI0KeHUe CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBmKeHue. [ 'paduxu
3aBUCUMOCTH KOOpDAWHAT, CKOPOCTH, YCKOpPEHHUs, IIyTH M IepeMEeIeHUs
MaTepUalbHOU TOYKU OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO NaieHUsI.

KpuBonmHenHoe  nBuwxkeHue. JIBKeHWME  MaTEepUaIbHOM  TOYKH IO
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAs
ckopocTb. [lepron u yactora obpamenus. LleHTpocTpeMuTeabHOE YCKOPEHHE.

TexHu4ecKkue yCTpOHMCTBa M IIPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBIYKEHUE CHAPSIIOB, LIEITHBIE U PEMEHHBIE TIEpPEIayu.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCYETA, MILTIOCTPALUSl KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHUs Tea, OPOIIEHHOTO MO YIVIOM K FOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hamnpasnenue ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO IBWKEHUSA C LIENBIO ONPENEIICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, NPOMACHHBIMUA TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXKYTKM BpPEMEHM IPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBMKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3ydeHnue nBxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHOocutensHOCTH  l'amunes.  IlepBeiii  3akoH  Hbrotona.
NuepuyanbHbie CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HproToHa
JUIsl MaTEPUAJIbHOM TOUKHU. TpeTuit 3aKkoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtArotenus. Cuna Tsoxectd. IlepBas KocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckoybxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIBKEHUs U cujia TpeHus nokosi. Koadgduuuent tpeHus.



Cuita conpoTUBIIEHUS PU IBUKEHUHU TEJIA B dKUJKOCTH WM rase.
[TocTynarensHOE U BpanaTebHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.
MoOMEHT CHuJIbI OTHOCUTENIBHO oOcHu BpaiieHus. llnedo cumibl. YcmoBus

paBHOBECUS TBEPAOTO TEIIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: NOAIIUITHUKH,

JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuu.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JI€(pOPMAIIUH.
HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.
CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHHUS U CKOJIBKEHUSI.
VY cnoBus paBHOBecus TBEPI0TO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl
N3yyenue npmxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOWIMX B INPYXXUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TeEJd, HUMEKOLIETO OCh
BpALLCHHUS.

Tema 3. 3akoHbl cOXpaHeHus  Mexanuke

Wmiynbc MaTepuaabHOM TOYKHM (T€na), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec CHIIBI M1 U3MEHEHWE WMITYJIbCa TeJa. 3aKOH COXPAHEHHsI HMMITyJIbCa.
PeakTuBHOE NBUXKEHUE.

PaboTa cuinbl. MOIIHOCTB CUITBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 H3MEHEHUH
KWHETUYECKON SHEPTHM.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas SHEPIus YIPYro
nedhopMupoBaHHOM  TpyxkuHbl. [loTeHumanbHast 3Hepruss Tena  BOJIU3U
OBEPXHOCTHU 3€MJIH.

[loTeHUMaIbHBIE W HEMOTEHUHUAJIBHBIE  CHJIBI. Csi3p  paboThI
HETNIOTEHUHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckrue yCTpOMCTBA U MPAKTUUECKOE NMPUMEHEHHUE: BOIAOMET, KOIIED,
NPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[lepexon moTeHIIMANBHON SHEPTUU B KWHETHYECKYIO U 0OPaTHO.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAaATHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3BMEHEHHEM MEXaHUYECKOW SHEpruu
TeJa Ha PUMEpPE PACTIKEHHS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHasi pu3nKa ¥ TEPMOJIAMHAMUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKOW TEOPUU M UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep ABKEHHUS U
B3aMMOJICHCTBHS YacTUL[ BELIECTBA. MoOJEnu CTPOECHMsS Ta30oB, XUAKOCTEU H
TBEPABIX TENA U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemectBa. [Toctositnaas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzMmepenue. lllkana temneparyp
Llenbcus.

Mopnens  upeanpHOro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HACAIbHOTO Ta3a. AOCOJIIOTHAs TeMIleparypa Kak Mepa
CpPEIHEW KHHETHYECKONW SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHnneneesa—Knanenpona.
3akoH [lanmprona. M3omponeccsl B HACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: HM30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COECTMHEHNN.

OnbiThl 10 AUGGY3UN KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita TepHa.

OneIThI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mopnens, niutocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIFOCTPUPYIOLIUE YpPaBHEHHE COCTOSHHS HJICAJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Maccbl BO31yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IABJICHHS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccnenoBanre 3aBUCMMOCTH MEXKIY TapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoounamuxu

TepmoanHaMuueckass cucteMa. BHYTpEHHSASI SHEpPrusi TEPMOJUHAMUYECKOU



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

[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 MMyTEM TpeHUs (BUAECOIEMOHCTpPALIHS).

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 Marepuanbl. [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.



Yuenuueckuu sxcnepumenm, nabopamopuvie padbomul
N3mepeHre 0THOCUTENBHOM BIaKHOCTH BO3yXa.

Pasznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCKHil 3apsn. JlBa BHIA 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: DJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MIICHHE 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 KOHJIEHCATOoPa.

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 CONPOTHUBJIECHUE BEIECTBA.
ITocnenoBarenpHOE, NapAILIEILHOE, CMENIAHHOE COCINHEHUE MPOBOJHUKOB.

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

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



OJIEKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  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.

3aBUCHUMOCTh COMPOTHUBIICHUS [UINHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIAIN TTIONIEPEYHOI0 CEYEHHs U MaTepuaa.

CmMemaHHO€e COeTMHEHUE TPOBOIHUKOB.

[Ipssmoe w3MepeHne dIeKTpOoABWKyIEeH 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, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, TUnoTe3a, (Qu3nyeckas BEIWYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, 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 IPOEKLUHA 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
BENIECTBA, MOJISIPHAS MACCa, TEMJIOBBIE CBOMCTBA TBEPJIBIX TEII, KUJIKOCTEU U

ra3oB, JJICKTPUUYECKHE CBOWMCTBA METAJUIOB, JJIEKTPOJMTHYECKAS JUCCOLMALNSA,
raJbBaHMKA.

l'eocpaghus: B1axXxHOCTb BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozus: NMpeoOpa3OBaHUE JIBHKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIMWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOIUIBHUK, KOHIULIMOHEP, TEXHOJIOTHU
IIOJIyYEHHs] COBPEMEHHBIX MATEpPHAIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Macnummnoe noe. 1eKmpoMazZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHuThl.  B3auMOIEWCTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM wuWHAYKIMH. [IpuHImn cynepno3unnu
MAarHATHBIX NoJied. JIMHMM MarHuTHOM WHAYKUWMH. KapThHAa JWHWKA MarHUTHOM
VHJYKIMH TO0JISI TOCTOSIHHBIX MAarHuTOB.

MarnutHoe 1ION€ TPOBOJHMKA C TOKOM. KapTuHa NMHUN WHIYKIHH
MAarHuTHOIO TIOJIA JUIMHHOTO IIPSMOIO IPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOT'O
IPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnsIT Opcrena. BzanMmoaeicTBrue MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ MOysb M HanpaBlieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHna.

SlBnenue anekTpoMarHuTHOW WHAYKUuMH. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYIAs Cula HWHIAYKUUH. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu dapanes.

BuxpeBoe nsnexkTpuyeckoe Moje. ODJIEKTPOABWKYIIAs CHiIa WHAYKUAA B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuio Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLUMHM. OJEKTPOJBIXKYIIAsA CHUia
CaMOWHIYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHMTHI, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DJIEMEHTapHBIX



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.

SIBjieHNE AIIEKTPOMArHUTHOW MHIYKIMH.

[IpaBuino Jlenua.

3aBUCHUMOCTD JJICKTPOJABWXKYIIIECH CUIbI UHAYKIMH OT CKOPOCTH MU3MEHEHMS
MarHuTHOTO ITOTOKA.

SIBeHrE CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIWH.

Pa3nea 5. Kote6anust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHummble Koa1e0anus

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, nabopamopmsie pabomsi

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeOMIICHUE, Moyspu3anus, Tudpakuus,
uHTepdepeHuust. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI PAAUOCBS3U U TENEBUACHUS. Pagronokanus.

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. lIpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune nzoOpaxkeHuii 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 CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBA W 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 sxcnepumenm, nabopamopuvie pabomul



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 BHENTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHu0 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
IyaJIn3M.

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 pabomul

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpsITHE
panuoaktuBHOCTH.  OmbiTel  Pe3epdopia mno  ompenesneHH0  cOcTaBa
paauoakTUBHOTO wu3nydeHus. CBoiictBa anb(da-, Oera-, raMMa-U3Iy4CHHUS.
BinsiHME paguoOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

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

Anbda-pacnaa. DJEKTPOHHBIA UM MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4EHHE. 3aKOH PAJIHOAKTUBHOIO PACIIajia.

DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl sapa.

SAnepHble peakuuu. JleneHne u CUHTE3 aep.

SAnepnwiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKHE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOACHCTBUSA. ENMHCTBO (hU3MUECKO KapTHHBI MUPA.

TexHUYeCKUe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB YacTHIl (110 rOTOBBIM (poTorpadusim).

Pa3znen 8. DjieMeHTBI ACTPOHOMUM M ACTPOPUZUKHU

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

Bun 3Bé3anoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHIAMMOE
IIBHKCHHUE.

CoitHeyHAas cucTeMa.

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



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 bonbsmioro B3peiBa. PenmnkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH JIs1 ONpEeIeTICHUS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB 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 NeaTebHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UYECKON TEOPHUH
B (opMupoBaHUU TpeACTaBICHUU O (UUYECKOW KapTUHE MHpa, MECTO
dbu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJACTABJIEHUN O PUPOJIE.

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 HU3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (pU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
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, KoJieOaTelbHbIC
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,
AIIEKTPOJBUTaTENIb, WHAYKIIMOHHAS IMe4b, pajap, paJuoNpUEMHUK, TEJIEBH30D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.

INVIAHUPYEMBIE PE3VJIBbBTATBI OCBOEHUSA HNPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMera «DuU3MKa» HA YPOBHE CPEIHEr0 OOIIETo
oOpa3zoBaHus (0a30BbIM YPOBEHB) JOKHO OOECIEUUTH JOCTHXKEHUE CIETYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmkay T0KHbI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaroIUXCs PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAJIULUOHHBIM IEHHOCTSAM POCCHUHCKOIrO OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
OIbITA U OIBITA JIESITEIBHOCTH B MPOLIECCE pPean3alii OCHOBHBIX HAIlPaBICHUH
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUSI:

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

NPUHATHE  TPAJULIMOHHBIX  OOLIEYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NESITENBHOCTh B MHTEpPECAX TIPAKIAHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3aIINH;

YMEHHE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSIMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU NEATENBbHOCTH;

2) MAaTPMOTHYECKOT0 BOCITUTAHMS :

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
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,
OPUEHTHUPYACh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIEC B
NEATEIBHOCTA YUYEHOTO;

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 Pa3iIuuHbIM chepaM MpodecCHOHANBHON AESTeNIbHOCTH, 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) 3K0JIOrHYecKOro BOCIIMTAHHUS:

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

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH CpElie HA OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOTO Pa3BUTHUS 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 MHIUBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue JaeiicTBUA:
CaMOCTOATENLHO  (opMynIHpoBaTH W aKTyaIM3upoOBaTh  MpoOJeMmy,
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 ¥  BBIIONHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTeIbCKue 1eMCTBUA.
BJIaJICTh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUEBBIMU TOHATUSIMU U METOJIaMHU



bu3nyuecKoil HayKu;

BJIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN NESITeIbHOCTH
B 00slacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB pelieHus 3a/iay (U3MYECKOTO COJAEpN aHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHUJAAMH JEATCILHOCTH II0 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAli, MPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00J1acTu (pU3UKH;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl MJisl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHHM, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNyYCHHBbIE B XOJAE PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKE B TPAKTHIECKYI0 00JIacTh
KU3ZHENICATESIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIBHBIE TTOX0/IbI U PEIICHUS;

CTaBUTH TIPOOJIEMBI U 3a]1a4H, TOTYCKAIONTUE AIbTEPHATHBHBIC PEIICHU.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4eHHs] MHPOpMaUu (PU3UIECKOTO COJCPKAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK, aHAJU3,
CUCTEMATH3AINI0 W WHTEPIPETANNi0 WH(DOpPMAIMU Pa3INYHBIX BUAOB U (GopM
MIPEICTABIICHHS;

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITNH;

UCITOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TPeOOBaHWM SPrOHOMHKH, TEXHHUKH OE€30IacHOCTH,
TUTHCHBI, PECYpCOCOEpe,EHUsS, TMPaBOBBIX M  JITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30TaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMUs B Pa3IMUHBIX (opmaTtax ¢
y4€TOM HazHaueHUs HHPOPMAIIMH U LIETIEBON ayAUTOPUH, BEIOUPAst ONTUMATHHYIO
¢dbopMy npeacTaBICHUS U BU3yaJIn3aIiu.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypOUYHOMU
NEeSTENBHOCTH;



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
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTHMIKEHHUIO: COCTaBIATh IUIAH JACHCTBUM,
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;

OCYILLIECTBJISITh 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;



WCITIOJIB30BaTh MPUEMBI pedIeKCHy I OIEHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHUS M0 UX
CHIDKCHUIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHaIu3e pe3yJIbTaToOB
NEeSTETHbHOCTH;

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKU U JTOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTUX TPH aHaiu3e pe3yJbTaToB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

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;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE COCTOSTHUE
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,
UICATbHBIN ra3, MOAEIHN CTPOEHUS Ia30B, KUJIKOCTEN U TBEPABIX TEIN, TOYECUHBIN
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIeCcKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KWHETUYECKOM TEOPHH CTPOEHUS BEILECTBA W
ANEKTPOAUHAMUKU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBWKEHUE, CBOOOJHOE TMAaJICHUE Tell, JBKEHHE II0 OKPYXHOCTH, HWHEPIUS,
B3auMojieiicTBE Ten, AU dy3usi, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alMsl, KUIICHUE,
BJIQYKHOCTbh BO3/1yXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
coCyle, CBSI3b MEXIy NapamMeTrpaMyd COCTOSIHHS Ta3a B H30Ipolieccax,
ANEKTPU3aLUA TEJ, B3AUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHWYECKOE [BWKEHHE, WUCIONb3Yysd (PU3NUECKHE BEIUYUHBL:
KOOpJMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KHHETHYECKasi HEeprusi, NOTCHIHAIbHAS SHEPrUsi, MEXaHHYeCcKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAaHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUA,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: [JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPrUsl XaOTUUYECKOTO JIB)KEHUSI MOJIEKYJI, CPEeIHEKBaJApaTHUYHas
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;

ONMCBIBATh U3YUYECHHBIE IIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUYECKUE BEJIMYMHBL: AJIEKTPUUECKUIN 3aps,
ANEKTPUUECKOE TOJIe, HAMPSKEHHOCTD TMOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMUUHY C APYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpPAaHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHMsS] HMITYJIbCa,
MPUHLUI CYNEPIO3ULMN CWJ, NPUHLWII PABHOINPABUS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, [a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON HEPTUM TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIOTHOM TeMIepaTypoi, MepBbId 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3aKkoH KysoHa, npu 3TOM pas3iinyaTh CJIOBECHYIO



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

OOBSICHATH OCHOBHBIC TNPUHLMUIBI JEHCTBUS  MallWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUSA UX OE30MAaCHOIO HCIIOJIb30BAHUS 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 OMNBIT U
(opMyIMpPOBATH 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 U TpapUKOB, 1€JaTh BHIBOBI M0 pe3YyJIbTaTaM UCCIIEI0BAHUS;

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 pacuéTHblE 3aJa4ydl C SBHO 3a/JlaHHOM (DU3UYECKON MOJEIbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIINIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIEC NJisi €€ PEelIeHHs, TPOBOJUTh PAacCUYEThl M OLIEHMBATH PEaJTbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKOI 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
WHGOPMAITMOHHBIE 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 TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

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



YCTPOWCTBAMH, JJII COXPAHEHHSI 3/IOPOBbSI M COOJIO/ICHUS HOPM IKOJOTHYECKOTO
MOBEJICHUSI B OKPY Karollen cpesie;

paboTaTh B TpyNNe C BBHIIOJIHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIIBI, palMOHATIBLHO paclpeaeisaTh O00sS3aHHOCTH U
MJIAHUPOBATH JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYAIIUSAX, aJ€KBATHO OICHUBATh
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 MeCcTO (U3UKU B (POpMHPOBAHUHU
COBPEMCHHOM HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMECHHOM TEXHUKH HU
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 KBAaHTOBOW (DM3UKU: AJIEKTPUUECKasi MPOBOJAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJICKTPOMAarHuUTHas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACHpPOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus U TOJAPU3AIMS  CBETa, JUCIEPCUS CBETa,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJla, €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, IEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmnepa, cuiia JlopeHua, WHIAYKTUBHOCTh
KaTyIlIKU, HEPrusi 3JEKTPUUECKOTO M MArHUTHOTO TMOJIeH, MEepUoJ M YacToTa
KojiebaHuii B KoJe0aTeIbHOM 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 UMITYJbC (OTOHA, EPUO/ TOJIypaciaia, IHEPTUs CBS3H
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHUS] W EAWHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIUYHMHAMM,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COCAMHEHUs TPOBOJHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHH, 3aKOH MPSMOJMHEWHOTO0 PacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPaKEHUS
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 PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE 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 IUIOCKHM 3€pKajoM,
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 TMPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI,

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

UCCJIENOBATh 3aBUCUMOCTH (DM3MYECKUX BEIUYHH C  HCIOJIH30BAHUEM
OpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoB, AeNIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEILCKOW U MPOCKTHOM
NESATEIBHOCTH C MCMOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a7a4d C SIBHO 3aJaHHOW (PU3MYECKONW MOJENbIO,
MCTIONB3Ys GM3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4H



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUYEThl M OLIEHUBATH PEaJIbHOCTh
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMUNHBI;

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

UCIOJB30BaTh  MpPH  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 [1OJIy4aeMyI0 HH(POPMAILUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacCHOI0 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 TEOPETHUECKUE 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,
IUIAaHUPOBaTh pPabOTy TpYyNIbl, PAUOHAIBHO PACHPENENsITh OOSI3aHHOCTU WU
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 COCTOSIHHS BEILIECTBA. 5 bubnnotexa [JOK

®a3oBbIe NEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro o pazneny 24
Pazgen 4. DJIEKTPOAUHAMUKA
bubnnoreka [IOK
4.1 1 1
IIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKkTpudecKkuil Tok. Toku B 12 1 bubnuorexa [JOK
' Pa3INYHBIX Cpefax https://m.eds00.ru/7f41bf72
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KIIACC
KosauyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHue pa3aesioB U TeM (mudpossbie)
Ne ni/m Kontpoabnbie | Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarsauTtHoe nose. DJIeKTpoMarHuTHas 11 1 3 bu6nmoreka [JOK
' WHIY KW https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
21 MexaHu4ecKrUe U 3JIEKTPOMAarHUTHBIE 9 1 bu6mmorekxa [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4yeckue | JIEKTPOMATrHUTHbBIE 5 1 bubnuoreka [{OK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka IJOK
2.3 O 10 3
frrmka https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJHLHOCTH

OCHOBBHI CIIEIIUATFHON TEOPUH bub6mmoreka [JOK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
Pasznea 4. KBAHTOBASI PU3UKA
4.1 D1eMEHTHI KBAHTOBOM ONTHUKHA 6 Bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
bubnuoreka IJOK
4.2 C 4
TpoeHue atoMa https://m.edsoo.ru/7f41c97c
Bubnnoreka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

bubnmuoreka [IOK

1 7 1
5 DJeMeHTbl aCTPOHOMUHU U aCTPOPU3UKH https://m.edso0.ru/7f41c97c

Uroro no pazaeny 7

Paznen 6. OBOBLIAIOIIEE ITOBTOPEHUE

Bbubmuoreka [IOK
6.1 0600 4
OPHATOLLEE TOBTOPEHHE https://m.edso0.ru/7f41c97c
Uroro no pazaeny 4
PeseprHOe Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7



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

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hdara nudposbie

Tema ypoka KonTpoabHbie IIpakTuyeckue
n/n Bcero u3ydyenusi | oOpazoBaTejbHbIE

padoTsI padoTsI
pecypcenl

du3znKa — HayKa O IPUPO/IE.

. o YKa 0 TIpHpot . Bu6nuorexa LIOK

ay4HbIC METOJIbl TIO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMUPOBaHNU COBpEMEHHOU 1 Bbubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU eI TEeTbHOCTH JIFOJICH
MexaHudeckoe JBUKCHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 Bbubmuoreka [IOK
nBkenus. [lepemelienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE NpAMOTUHENWHOE 1 Bbubnuoreka [JOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubnuoreka [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TazieHne. Y CKOpeHHe 1 bubnuoreka HOK
CBOOOTHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JBrkeHne mMaTepuaibHONM TOYKH IO 1 bubmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpunnun otHOocuTensHOCTH [ anuies. 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3ada

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubanorexa [IOK

9 CYIIepPIO3HINH cHil. BTOopoii 3akoH
yrep i p N https://m.edsoo.ru/ffOc3be8
HrroTona uist MaTepraibHOM TOUKH

10 Tpetnii 3akon HerotoHa mist bubnuoreka [HOK
MaTepHaTbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tarorenus. Cuia

11 TspkecTr. [lepBas kocMuUYecKas bubmorexa [IOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KospduuueHt tpenus.

13 C P brn P bubnmuoreka [{OK

WJa CONPOTHBIICHHS TMPH JIBUKECHUH
P P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[TocTynarenbHOE U BpamareabHOe

14 JBMKEHHE a0COTIOTHO TBEPOTO Tea. Bbubmuoreka [IOK
Mowment cuitbl. [Lnedo cumnbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO Tea
NMnynsc MaTepHalIbHON TOUYKH,

15 CHCTEMBI MaTEPHUATIbHBIX TOUEK. bubnuoreka HOK
Nmnynec cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJibca. PeakTuBHOE NBHXKEHUE
PaGota 1 MOIITHOCTB CHUTHL.

16 Kunernueckas sHeprusi MaTepuaabHOW bubnunoreka [{OK
Touku. Teopema 06 u3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTrun

17 [TorenmnumanbHas SHEPTHS. bub6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[MoreHnmanbpHast YHEPTUS YIPYTO
neGopMUpOBaHHON TIPY>KUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUECM
MeXaHUYeCKOH OHCPIUr CUCTCMBbI TEJI.
3aKOH COXpaHEHUs] MEXaHUYECKOU

SHEPTUH

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

19

JlaGoparopHnas paboTa
«HccnenoBanue cBs3M pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3UHOBOTO KIyTa

20

KonTtponbnas pabora o teme
«Kunemaruka. J/lnHamuka. 3aKoHbI

COXpaHCHHA B MCXAHUKE»

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

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
neroxkenue. Auddyszus

bubnmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxTtep IBMKEHUS U
B3aMMO/IEMCTBUS YaCTHI] BEIIECTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN

H TBEPIBIX TEI

23

Macca monekyn. 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€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanorexa IIOK

25 ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMreparypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [[JOK
JBYDKCHUS MOJICKYJI. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona
27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO ra3a
29 H3omnpornieccyl B uaeaaIbHOM Ta3e U X Bbubmuoreka [IOK
rpaduuecKkoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenuss sHeprus
TEPMOANHAMUYECKOW CUCTEMBI 1
30 crocoObl e€ m3MeHeHus. KoymmuecTBo bubanorexa [IOK
TEIJI0THI U pabora. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
rasza
31 Bunpl Tenmonepegaun Brtmmorexa LIOK
https://m.edsoo.ru/ff0c5c36
Y nenbpHas TENI0EMKOCTh BEIECTBA.
32 KonuuecTBo TenmnoTsl ipu brbmorexa LOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
33 [TepBblif 3aKOH TEPMOJIMHAMHUKH U €TO bubnunoreka HOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs mporeccoB B

bubanorexa IIOK

34 .B i
HPHPOAIG. BIOPOH SakoR https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 ITpunmun nevicteus u KI1J{ TeroBoit bub6mmoreka [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKoJIOTHYecKue MpooIIeMbl
TETIOPHEPTeTUKHI
38 Ob6o6matonuii ypok «MomekynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrposnbnas pabota no teme
39 «MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
Yep ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIUS. bu6mmoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIAYKHOCTH BO31yxa. HachlleHHbIi bubmorexa IOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tesa. AHU30TPOIHUS bub6mmoreka [JOK
CBOMCTB KpUCTAILIOB. JKugkue https://m.edsoo.ru/ff0c65f0
Kpuctaiuibl. COBpeMEHHbIE MaTepualibl
[InaBneHne M KpHUCTALTU3AIINS.
43 VYienbHas TEMIoTa IUIABICHUS bubnnorexka IOK
A ’ https://m.edso0.ru/ff0c6708
CyOnumarnus
44 VYpaBHeHUE TEII0BOro OajnaHca bubanoreta OK

https://m.edsoo.ru/ff0c6820
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DneKTpu3anus Tei. DIEeKTPUIeCKUM

45 3a JBa a DJeK ecK brbmmorexa LIOK
si. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ffOc6bcc
3apsiJioB
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n OBOJHUKH 3aK(f)H COXpaHEHU bubmmorexa LIOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
Bsaumogneiicteue 3apsinoB. 3aKOH
47 Kynona. ToueuHbIH djI€KTpUUYECKHI buomorera [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps»k€HHOCTB 3IIEKTPUYECKOTO
48 noJist. [IpuHnmn cynepno3uuuu Bbubnuoreka [JOK
AJICKTPUYCCKHX TTosieH. JInnum https://m.edso0.ru/ff0c6df2
HaMpsSKEHHOCTH
Pabora cuit anekTpocTaTHaecKoro
49 nonst. ITorennman. PasHoctns bubmuorexa LIOK
’ L. https://m.edsoo.ru/ff0c6f00
HOTEHINATIOB
ITpoBOMHUKHY U TUDIEKTPUKH B
50 anpeKT OCTATHYECKOM ncf)ne bubmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnmuoreka [JOK
51 OaexTpoéMrocTh. Konmencaro
p . p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTh TIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPIHs 3apsHKEHHOr0 bubmuorera [IOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas padorta "M3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"
54 [IpuHIMTT IENUCTBUS U TIPUMECHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
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amrmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUYecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarenpHOE, MapaiebHOE,
CMEIIIaHHOE COETUHECHHUE
npoBoaHHUKOB. JlTaboparopnas pabora
«/3yuenne cMeIanHOro COeqMHEHHS
PE3UCTOPOBY

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

57

PaGoTa u MOIITHOCTH AJEKTPUIECKOTO
Ttoka. 3akoH [[xoyns-Jlenna

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

58

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

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

59

SHCKTpOHHaH OpoBOAUMOCTD TBép,Z[BIX
METaJIJIOB. 3aBUCUMOCThH
COIIPOTUBJICHHA METAJIJIOB OT
TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB

60

DNEeKTPUYECKNN TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITY4KOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
npuMecHasi mpoBoAuMocTh. CBoiicTBa
p—n-niepexona. IloaynpoBOXHHUKOBEIE

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

DIEeKTPUYECKUN TOK B paCTBOpax 1

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONUTHYECKAsT JTUCCOIIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONEeKTpUYECKUN TOK B ra3zax.

63 CaMoCTOSITENIBHBIN U 1 bubnuoreka [HOK
HECaMOCTOSITSIIbHBIN pa3psa. MoHusl. https://m.edsoo.ru/ffOc84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 Bbubanoreka [IOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OG6oOmaromuit ypox 1 bubnmuoreka [JOK
«DIEeKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
Konrtponbnas pabota no teme

66 «Qnekrpocratuka. [locTossHHBIN 1 bu6nmnoreka [JOK
AIEKTPUYECKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblil ypok. KoHTpOosbHas 1 Bbubnuoreka [JOK
pabota mo teme "DneKkTpoarHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHBIil ypok. O6o0matommii ypok 1 bu6mmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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11 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoxa Bcero Konrponetiie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MarHUTHI U UX

1 B3auMMOJIeHcTBHE. MarHuTHOE TIOJIe. 1 buotnuoreka LIOK
Bekrop MarHuTHOM MHAYKIUH. JInHUK https://m.edso0.ru/ff0c9778
MarHMTHON UHAYKUIHUH
MarHuTHOe 1oJjie MPOBOJIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoeiicTBie MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubnmnorexa [JOK
MAarHUTHOTO TIOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBe MAarHUTHOTO IIOJISI HAa
poBOJHUK ¢ TokoM. Cuna Ammepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«HccnenoBanue neiicTBug https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOMY
JleiCTBE MarHuTHOT'O MOJs HA

5 JBWKYILLYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnmnorexa HOK
Cuna Jlopenmna. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpomarauTHas WHAYKIuA. [ToTok 1

BEKTOpa MarHuTHo uuaykuuu. DJC



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS
BJIEKTPOMArHUTHOM WHIYKITHI

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

NHnyxTuBHOCTD. SIBIEHUE
camouuAykuu. DJIC caMOMHIyKIUH.
DHeprusi MarHUTHOTO TOJISI KATYIIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

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

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAs MeYb

10

O6oOmaromuit ypok «MaraHuTHoe

rosie. DJIEKTPOMArHUTHAS WHIYKLIMSI

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

11

Konrtponbnas pabota no reme
«MarnuTHOe nose.

DNEeKTPOMArHUTHAsT MHAYKIIUS

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

12

CB00OOIHBIE MEXaHUYECKHE
Konebanus. ['apMoHHnueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHMM.

IIpeBpamenue sHEprun

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

13

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJlbIX KoyieOaHuii rpysa Ha
HUTH OT JAJIMHBI HUTU U MACCHI TPy3a»



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

Konebarenbublit kouTyp. CBOOOAHDBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B
uieaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorusi MeXa1y MEXaHW4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEeOaHUSAMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YHEPTUH B HJI€ATTbHOM
Kos1e0aTenbHOM KOHTYpe

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

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE
MexaHHueckue kosebanus. Pesonanc.
BeIHYXI€HHBIE 3JIEKTPOMArHUTHbIE
KoJieOaHus

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

17

[Tepemennslii TOK. CHHYCOUIAJIBHBIN
rnepeMeHHbI TOK. MOIITHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIbl TOKa U
HaIpsKEHUs

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

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne

3IIEKTPAYECKON SHEPTUH

19

YCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHUE 3JIEKTPUIECKOrO 3BOHKA,
reHeparopa ePEMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

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

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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3JICKTPOIHEPIHH B TIOBCEIHECBHON
JKU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb

bubnnoreka [IOK

21
pacupoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubmmorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 CBOMCTBa U ckOpocTh. [1Ikana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHus. Pa3Burue cpeacts
cBsi3u. Paguonokanus
o5 Konrtponbnas padora «Konebanus u bubanorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeitHOE pacpocTpaHeHUE
26 CBETa B OJHOPOJIHOM Cpele. bubnuoreka [{OK
Toueunslit ncTOUHKK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBeTa. 3aKOHbI
27 oTpaxxeHus csera. [loctpoeHue bubmorera [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B INIOCKOM 3€pKaje
[Ipenomnenue cBera. [lonHoe
98 BHyTpeHHee oTpakeHue. [IpenensHslii bubanorexa [JOK
yIoJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlaboparopnas pabota «3mMepeHue bubnuoreka [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHUH B

30 nua3e. PopMyiia TOHKOW JTUH3BI bubmorera [IOK
- OPMY ’ https://m.edsoo.ru/ffOcddle
YBenudeHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBanne CBOWCTB
M300pKCHUN B IMH3AX)»
Jucnepcus ceera. Ci0KHBIN COCTaB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»
Wurepdepenmms ceera. Jndpakums bubmmorexa [JOK
33 N
ceera. [ludpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue nMpuOOpsI U yCTPOHCTBA U
YCIIOBHUSI X 0€30MacHOTO MPUMEHEHHS
['panuIpl MPUMEHUMOCTH
36 KJaccuueckord mexaHuku. [loctynatsl bubnunoreka [IOK
CIelMaJIbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amMme JIeHre BPEMEHH 1 COKpaIleHue bubamorexa LIOK
A P Patt https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHEprusi U MMITYJIbC PEIIATUBUCTCKOM
38 yacTulibl. CBsI3b MaCChI C SJHEPTUECH H bubsmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
AMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponbHas paborta «OnTuka. bubnuoreka [{OK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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OcHOBBI crielIMajgIbHON TEOPUU
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

bubnnoreka [IOK

40
¥ UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HNOJINOTEKA
41 .0 A.T.
poros(exra. Ombrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl GpoTodrddexra. YpaBHEHHE
N qv) b P bubmuoreka LIOK
42 DitamTeriHa s Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otorddekrra
Hasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. XuMHUYECKOE JICHCTBHE bubmorera IIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTsa u
44 MPaKTUYECKOe TMPUMEHEHHE:
¢doro31eMeHT, (OTONATUNK,
COJIHEUHas OaTapesi, CBETOAMOT
45 Pemenne 3ana4 o teme « AJI€MEHTHI bubnuoreka [{OK
KBAHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITH
46 Pesepdopna mo paccessHHIO 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 nornoiieHue GOTOHOB
48 NP TIEPEX0JIe aTOMa C OJTHOTO YPOBHSI bubmorexa HOK
P pexos . A P https://m.edsoo.ru/ff0d0Oafa
SHEpPTruHU Ha Apyroi. Buasl criekTpoB
49 BonHoBbBIC cBOMCTBA YacTHIl. BOJIHBI bubnnoreka [IOK
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ne bpoitng. KopryckynsipHo-
BOJIHOBOM Ayanu3M. CrHOHTaHHOE U

BBIHYXICHHOC HU3TTYUCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paguOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocrara

PaaruOaKTHUBHOT'O H3JTYy4YCHUA

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

51

CpoiicTBa anba-, 6era-, raMma-
u3nydyenus. Bausuue
pPaIlOaKTUBHOCTH Ha KHBbHIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DJeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydenue

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

53

DHeprusi CBI3U HYKIIOHOB B sIJIpe.
S nepHbie peakuu. AnepHbIn
peaktop. [Ipo6iieMbl, IEPCTIEKTUBHI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOMN

JHEPreTUKH

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

54

DneMeHTapHbie YacTulbl. OTKpbITHE
MO3UTpPOHA. MeTObI HAOMIOICHHS U
perucTpanuy 3J1eMEHTAPHBIX YaCTHII.
Kpyriusiil cron «@yHnaMeHTaabHbIE
B3auMoJencTBUsA. EnuHCTBO
(u3nyeckoil KapTUHBI MUPa»

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

55

Bun 3Bé3gnoro neda. Co3Besus,
SIpKHE 3BE3/IBI, TUTAHETBI, UX BHIAMOC
nemkenune. ConHeuHas cUcTEMa



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

Connue. ConHeuyHast aKTUBHOCTb.
Uctounux 3neprun ConHia u 3B€311

57

3BE3BI, NX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3IBI TNIABHOM
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoeHnue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU U
spostouu CoHLA U 3BE3]T

58

Mineunsiit Ilyte — nHama [NaakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. I'anaktuku. YépHbIie
JBIPBI B iIpax rajJakTUK

59

Bcenennas. Pa3beranue raiakTuk.
Teopus bonbioro B3psia.
PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponrshas pabora «1eMeHTbI
ACTPOHOMHUH U aCTPOPHUZUKNY

62

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHM B SKOHOMHUYECKOU,
TE€XHOJIOTMYECKOM, COLIMaIbHON U
ATUYECKOH chepax neaTenbHOCTH
YyeJloBeKa

63

O6o6maromuii ypok. Posb u mecto
(bU3UKU U ACTPOHOMUHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

64

O6o6maromuit ypok. Ponb




¢uznyeckoi Teopuu B (HOPMUPOBAHUU
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTHHBI MUpPa B 00IIeM

65 1
psiAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABIEHUN O MPUPOJIE
66 PezepBHbIil ypok. MarHutHoe norne. 1
DJIeKTpOMarHuTHasi WHIYKITUS
PeszepBHbiil ypok. Ontuka. OCHOBBI
67 CIICIIMATbHON TCOPHH 1
OTHOCHUTEIbHOCTHU
Peze i1 ypok. KBantosa 3UKa.
68 5 ep:bm }:; o Z ropas pusi 1 bub6mmorexa [JOK
MEHTBI ACTPOHOMUU U
i P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
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 pa0oT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Yakos).

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. KacesHos, 1. B. UrpsmioB).

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

VYmakos, K. M. Ymakos).

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
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://www fizika.ru/ - caitt muist 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/
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