


HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmmel, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke c yué€roMm (enepaibHOM padodeil mporpaMMmbl BOCHUTAHUS U
KOHIIEMIIMU TIpernojaBanus ydeOHoro mpenmera «dusnka» B 00pa3oBaTebHBIX
Opra’u3anusax Pocculickon denepauny, peaNn3yIOIIUX OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAyYHON KapTUHBI Mwupa oOydaromuxcs 10-11 xkmaccoB mipu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IJITAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAyYHbIMH Y4e€OHbIMHM IpenMeramu. B Hel
OTIPEAEIIAIOTCS OCHOBHBIEC LEIM M3Y4EHHs] (PU3UKU HA YPOBHE CPEAHEro OOLIEro
o0pa3oBaHus, MIAHUPYEMbIC PE3yJIbTaThl OCBOCHUSI Kypca (pM3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIHOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUSI Kypca (U3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 TOaM 00 Y4YEeHHS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHaX NPUPOAbI, BhICTyHas B
KayecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LkonbHBIN Kype GU3UKK — CHCTEMOOOPa3 YOI
JUTSL €CTECTBEHHO-HAYUHbBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHWM, H3ydaeMbIX XHMHUEH, OHMOIOoTHeEH,
buzmdeckor reorpadueit M actpoHomuei. lcmonb3oBaHME W aKTUBHOE
npUMeHeHHe (U3MYeCKUX 3HAHUM  OmpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTMM B cdepe HSHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4EHHUSI HOBBIX MATEpUANIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3ydyenue QU3MKM BHOCHUT OCHOBHOM BKJIJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OOydaromuxcs, B (GOpMHUpPOBAHUE YMEHHM NPUMEHSTH
HAy4YHBII METO]I MO3HAHUS MPU BHITIOJIHEHUN UMM Y4E€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca ¢u3uku sl ypOBHS cpeaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAJ HWJEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh KaK HPUHIUIIBI €ro
OCTPOEHHMUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX Pas3zesioB (DU3MKH, BKIIOYACT Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMupoBaHUE TIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TakKe OOCYKICHHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SABISOTCS Gu3nueckue Teopuu (popMupoBaHUE MPEACTABICHUM O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHHUMOCTH TEOpHUMl, ISl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBICHUN H
MIPOLIECCOB).

CHUCTeMHO-IEITeIbHOCTHBIN TOIX0/ B Kypce (PU3MKH peau3yeTcs MPexIe
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JabOpaTOpHBIX pPadoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM MepevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeNbHOTO TMpolecca HCXOAs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHus kaOunera ¢usuku. Ilpu »>TOM oOOecrmeunBaeTcs OBIAJACHHE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPENJIOKEHHBIX TUIIOTE3.

bonbioe BHHMMaHUE YAENSAETCS PEHICHUI0 PACUETHBIX W Kaue€CTBEHHBIX
3anad. IIpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33/Ja4d C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu PIOC COO k marepuasbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHET0 00Iero 00pa3oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HaYyYHOro Iukia. B kaOunere (U3MKH JODKHO OBITH
HeoOxoauMoe JabopaTopHOe OOOpYydOBaHUE Ui BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
GbyHIaMEHTATLHBIX 3aKOHOB, MX TEXHUUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
71a00paTOpPHOro 00OPYAOBAaHUS JIODKHBI OBITh IOCTPOSHBI HAa KOMILJICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IU(POBBIX J1A0OPATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe HHTEpeca W CTPEMJICHHS OOYYaIOIIMXCSI K HAYIYHOMY
W3YYCHUIO TMPUPOJbI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HU3Y4YCHHS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanne ymeHUW OOBSCHATH SBICHUS C HUCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme TpeACTaBACHUN O poid (PU3WKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKy Ha YpoBHE CpPEeAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, DJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEUIEHUS Pa3IMYHbIX 337a4 C SIBHO 3a/laHHOMN
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX TIPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMHU CaMOCTOSITEIBHOIO IJITAHUPOBAHMS M IMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 vacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamme 1o (DU3UKE TMEepeueHb JabOpaTOPHBIX M
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYATbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npuponae. HaydHble MeTOAbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3MYeCKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBWKEeHHE. JIBH)KEHME  MATEpUAIbHOM  TOYKU 11O
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSAO0B, LICMTHBIE U PEMEHHBIC MTEpEaavH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenre ABUXKEHHS Tejla, OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LETBIO ONPEJIETICHNUS MITHOBEHHOM
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUU C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Tejia, OPOIIEHHOT0 TOPU30HTAIBLHO.

Tema 2. lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
NHuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIBKEHUS U cujia TpeHus mokos. KoadgdurmeHnt tpenus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HerotoHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu ycKOpEeHHOM MOABEME U TTAaJICHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnegoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HMITYJIbCA Teja. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMupoBaHHOM  mpyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3E€MJIH.

[loTeHUMabHBIE WM HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHUMAIBHON SHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX T U 0O0BSICHEHHUE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojelel. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TeroBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  upeambHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUM HJICAIbHOTO Ta3a. AOCONOTHAs TemIeparypa Kak Mmepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE HM30MPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuyeckne yCTpOMCTBA UM TMPAKTUUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHWE BelecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 10 TUPPY3UHN )KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIFOCTPUPYIOIIUE YPaBHEHUE COCTOSIHUS HJCATBHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]y MTApaMETPaMH COCTOSTHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepmoanHamuueckas cucteMa. BHYTpeHHSIE SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJHOCTh, KOHBEKIMS, U3Iy4YCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K HM3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMoCTh Mpo1eccoB B MPUPOJIE.

TeroBele  MamuHbl.  [IpyHUMNBL ~ ACHCTBHUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTHUECKUE TMPOOJIEMBI TETIOIHEPTreTUKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKu u3 OYTBUIKM TMOJ] JIEUCTBHEM CXKAaTOro BO31yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3yXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPAHUsI, PEAKTUBHOIO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAs BJIAXHOCTh BO3AyXa. HacellleHHbId mnap. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue n amopgubie Tesna. AHU30TPONHSI CBOICTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJTU3anus. Y AelbHas Teriora rmiasieHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCcTpanys KpuCcTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

M3MepeHre OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTPUYECKU 3apsan. [Ba BHIA 3IEKTPHUYECKUX
3apsaoB. IIpOBOAHMKH, OUANEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOIO 3aps/a.
B3anmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid AIEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. HampsoxkéHHOCTh  anexkTtpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
HOJIS.

PaGora cun  anektpocrarnueckoro  mosis.  [lorenmuan.  PasHocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckne yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHME: DJIIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE TOJIE 3aPSHKEHHBIX TEIL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE COMNPOTUBIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapAILIEIBLHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHueE.

ONEeKTpOHHAass  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTb
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa Pp—N-niepexosa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOT0 2JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3JeKTPOABMXKYIIEH CUIIBI UICTOYHUKA TOKA M €r0 BHYTPEHHErO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenune kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMbl YpaBHEHUH, JHHEWHas (QyHKIuS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, Auddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEN, XXKUIAKOCTEU U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonocusn: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WM APYru€), IBUrarellb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anMonelcTBME  TOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnone. Bekrop marHuTHOM uWHAYKUWH. [IpuHomn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHUM MarHuTHOM WHAYKIMU. KapTWHAa AMHUKA MarHUTHON
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JnWMHHM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHHKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue NpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYyJIb U HalIPABJICHHUE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
MHIYKUAHW. OJIEKTPOABMKYIIAs CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanest.

BuxpeBoe aneKTpruyeckoe Ione. OJIEKTPOABIKYIIAs CUjla WHIAYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABUIKYILECH CUJIbI MHIYKIIMHU OT CKOPOCTH M3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnueckue konedanus. Ilepuon, vacrora, amrumtyna U ¢aza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaTreMaTu4eCcKui MasiTHUK. Y PaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @opmyna Tomcona. 3akoH coXpaHEHUSs
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemenHsblii TOk. CHHycOMAANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. [IpousBoncTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOJACTBE 3eKTpodHepruu. KymbTypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckne yCTpPOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KojedaTelabHOM CUCTeMbl (MPYKMHHBIA WIIH
MaTEeMaTUYECKU MasiTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHBLE 60IHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pactipocTpaHeHuss M JjuHa BoOJHBL. [lomepeyHble W MOPOJOIBHBIE BOJHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JEeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMITBI paIMOCBS3U U TENEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenne cBsI3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYAO0H U
YacTOTOU KOJIeOaHUA.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHopoaHou cpene. JIyd cBeta. ToueyHbI HCTOUHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccenBarounx JMH3ax. GopMyna TOHKON JTUH3BL. Y BETUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. JudpaxiuuoHHas pemieérka. YcCiIoBHUE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doroanmapar, MPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHHOE PACHpPOCTPAaHEHUE, OTPAXKEHHUE U TMPEJIOMIICHUE CBETa.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

HaOmonenue narepdepeHnnn cBera.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, r1abopamopHuvie pabomoi



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CHEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C HEPruer U UMITYJIbCOM PENSTUBUCTCKON YACTUIIBI. DHEPTHUs
MIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBuenue DitHmrTeriHa aia dorodrddexra. «KpacHas rpaHuiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenune u morioiieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOJAOPOA.

BonHoBrwie cBoMcTBa yactuil. Bonubl ae bpoina. KopnyckyspHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue YCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIEKTPaTbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEDP.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHus sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOrO wW3nydeHus. CBoiictBa anb(da-, Oera-, ramMMa-U3TydCHUS.
BnusiHue paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DOHeprusi CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext macco aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHnueckne ycTporCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nnoro nHeba. CosBe3nusi, spkue 3BE3IbI, IJIAHETH, UX BUIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/bI, MX OCHOBHBIEC XapaKTEpUCTUKH. JluarpamMma «CHEKTpaJIbHBIM Kilacc —
CBETHUMOCTB». 3BE3bI TJIaBHOM IIOCJIEAOBATEIHLHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOW MOCIIEN0BATEILHOCTU. BHYTpeHHEE CTpOoeHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxxenme m nBuwxenue CosHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHUHE MUPA, POJIb (PU3NUECKON TeOpUHr
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce OCYIIECTBISIETCS C
Y4ETOM COZIEPKATEINBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBIICHUE, HAy4dHbIM (akT, rumores3a, (u3MUecKas BEIWYMHA, 3aKOH,
TEOpHsi, HAOTIOACHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETTh, N3MEPEHUE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHU, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPHU3HAKK TOA00US TPEYroJIhbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, NCHUCTBUE
paauanyy Ha >KUBbIE OPraHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaJIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpazoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIICUHTH JOCTHIKCHHE CIICTYIOITHX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYYarOmMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOKIEHWUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOT0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA U OMbBITA JEATEILHOCTU B IMPOLIECCE pEaM3allii OCHOBHBIX HAaIPABJICHUI
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTHUYECKHX U
JNEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTH B MHTEpPECAX I'PAKIAHCKOIO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKITUSMH U Ha3HAUCHHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHUUCKUX YUEHBIX B 00JaCTH (DM3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OPUEHTHPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
IpUCYIIEro (PU3NYECKON HAYKE;



5) TpyaoBOro BocnuTaAHMS:

HMHTEpPEC K pazMyHbIM cdepaM MpoPecCHOHAIBHON AESTEIbHOCTU, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun 1 peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(buU3MKY HA TPOTSKEHUHU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJNbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JEATEeIbHOCTH, T'OTOBHOCTH B IIpPOLIECCE
U3ydeHUs  (UBUKA ~ OCYHIECTBJISITH  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeSATeNbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITETLHO  (OPMYJIMpPOBATH W aKTyaIM3UpoOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeATh IEe JeATCIIbHOCTH, 3aJaBaTh IapaMETPbl W KPUTECPUU HX
JIOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUST B  PacCMaTPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IUIaH PEIICHHS MPOOJEMbI ¢ y4€TOM aHaIn3a UMEIOIIUXCS
MaTepUalibHBIX U1 HEMATEPUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKU MOCIICICTBUM AEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIQJICTh HAYYHOH TEPMUHOJIOTHCH, KIFOUCBBIMH TOHATHSIMHU M METOJAMH
(u3nUecKol HayKu;



BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIICIOBATEIbCKON M MPOCKTHOMN JEeSITeThHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIaJIeTh BHJAMU JIEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATH TNIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIIBUTATh THUINOTE3y €€ pEIIeHHs, HaXOAWTh ApryMEHTHI JJIsl JI0Ka3aTelIbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ pEIIeHHUs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTb U (opMynupoBaTh COOCTBEHHbIE 3aJaull B 00pa30BaTEIIbHOM
JESITETLHOCTH, B TOM YHCIIE TIPY U3y4EeHUHU QU3HKH,

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE UJICH, MpPEJIaraTh OPUTMHAIBHbBIC TTOJIXOIbI U PELICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MMOJy4YeHUs MHPOpMaLMK (PU3HUECKOTO COACpNKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTENIBHO OCYIIECTBISTh IIOHWCK, AaHAIU3,
CUCTEMATHU3AlUI0 W HMHTEPIPETANi0 HHGOPMAIMKU PAa3IMYHBIX BUIOB U (HOpM
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AIIMOHHBIX
3a/a4  C COONIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THUTUEHBI, PECypcoCOepEeKeHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COACpKAHMUS B pa3IMYHBIX ¢dopmaTax c
y4€TOM Ha3zHAYeHHUsSI MH(POpPMAIIUU U 1IEJIEBON ayJUTOPUH, BHIOUPAsT ONTUMATbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallMi W cMsrdarb
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YeHa KOJJICKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
OOIIMi1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE TIOBEJACHUE B Pa3IUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepPcaibHbIe YueOHbIe 1elicTBUSA
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIHLHOCTh B 00JIACTH
Gu3MKH W acCTPOHOMHH, BBISABISATH MPOOJIEMBI, CTaBUTh U (HOPMYyTUPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSITEJTIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aj7a4, TJIaH BBIMOJIHEHUS MMPAKTUIECKON pabOThI ¢ y4ETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOI 0O MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUU B 00JaCTU
(bU3UKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/IEKT:

JIaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJICTh  HABbIKAMM  TIO3HABATEIbHOM  pedieKCMU  Kak  OCO3HAHUSA
COBEPIIAEMbIX JEHCTBUM M MBICTUTEIbHBIX TMPOIECCOB, HMX PE3YyIbTaTOB U
OCHOBAHUII;



UCIOJIb30BaTh NPUEMBI PEPIEKCUU ISl OLIEHKU CUTYyallld, BBIOOpAa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHThl JAPYTHX TpPU aHalu3e pe3ybTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3e pe3ylbTaToB
JeSITeIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX Ha OMIMOKH.

B mpouecce AOCTMXXEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrpaMMBI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEpILEHCTBYETCSA HYMOLIMOHAJIbHBIH UHTEJUIEKT, Ipeanoaraonun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHU COOCTBEHHOW dMOILMOHATLHON CQephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aqanTUPOBAThCSI K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIIEHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpU OCYUIECTBICHHHM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K koHmy obOydenuss B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0Oa30BOM
yYpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B PAKTUYECKOU 1€ TEIIbHOCTH JIHOIEU;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
WJICATIBHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, JKUAKOCTEN W TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUH 3aps]l IPU PElICHUU (PU3HUECKUX 3a]1ay;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE MaJeHHE Tel, IABM)KEHHE II0 OKPYXHOCTH, WHEpPIHS,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCIAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQXKHOCThH BO3/1yXa, MOBBIIICHUE JIaBJICHUS T'a3a IIPU €ro HarpeBaHWU B 3aKPbITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXAaHMYECKOE MABI)KEHHE, UCHOJb3Yys (U3NYECKUE BEITMYUHBIL:
KOOpAMHATa, MYyTh, MEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TNPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HaXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUHHY C JAPYTUMU
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOr0 JBUKEHUS MOJIEKYJ, CPEIHEKBAApaTUYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUsI W E€AUHULBL, HAaXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIKCHIBATH U3YYEHHBIE IEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BEITUUMHBI: JEKTPUUECKUN 3apsl,
ANEKTPUUECKOE M0JI€, HANPSKEHHOCTh NOJISA, MOTEHIMAN, PA3HOCTh IMOTEHIINAJIOB;
OpY ONUCAHMM IPAaBWIBHO TPAaKTOBaTh (DU3MUECKUNH CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHHUs W EAMHUIIBI; YKa3biBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHATM3MPOBATh (DU3MUECKHUE TPOIECCHl U SBICHUS, WUCIONB3YS (U3NUECKUE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
MPUHIUIT CYNEPHNO3ULIUNA CHJI, NMPUHUUII PaBHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCY€TA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUsI BELIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KylloHa, NpU 3TOM pPa3inyarh CIOBECHYIO



(bOopMyIHpPOBKY 3aKOHA, €Tr0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHThl MO MCCIENOBAaHUIO (PU3MYECKUX SBICHUNH H
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBJISITh NMPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3UUYECKUX BEITUYMH, IIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUie TaOnuIl U TpaduKOB, 1€7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB U JIAOOPATOPHOTrO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOIb3Ysl (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaIM3a YCIIOBUS 33JauM
BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYMHBI U (POPMYIIBI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYEeHUS (PU3UYECKON BETMUMHBL

pelIaTh KAYECTBEHHBIE 33Ja4M: BBICTPAUBATh JOTMYECKH HEPOTUBOPEUNBYIO
LEMNOYKY PAaCCYKJIECHUW C ONOPOM HA HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
busnueckue sIBICHMUS;

UCTONB30BaTh  MPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTAaBICHUSI YUeOHOU M HAayYHO-TIONYJSIPHON MHGOpMAINHU, TOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3HKE B MOBCEAHEBHOM >KU3HU
Ul obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B Tpynne C BBIIOJHEHUEM PA3IUYHBIX COLUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K konmy obOydenuss B 11 kjacce mnpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW NESITEIbHOCTU JIOAEH, LEIOCTHOCTh U €IUHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA IIEKTPUYECKUM 3apsifl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIIOHHAsi MOJIENIb aTOMHOIO siipa NpU PEIIeHUH (HU3NUECKUX
3az1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasi WHAYKIMUSA, JACHCTBUE MArHUTHOrO TIOJIA Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U HOISApU3alMs  CBETa, JAMCIEPCHs  CBETa,
dotornexkrpuueckuii 3pdekt (pororddekrt), cBeToBOE NaBlieHHE, BOZHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaiOaKTUBHOCTH;

OIKMCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  pa3JIMYHBIX  Cpea) H
AJEKTPOMArHUTHbIE SIBJIEHUS (TIPOLECCHI), MCHONB3Yd (DU3MUECKUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUYECKOE HAMPSIKEHUE, JIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mouisi, cuia Awmmnepa, cwia JIopeHla, HHIYKTUBHOCTh
KAaTYIIKW, 3HEPrusl 3JEKTPUYECKOr0 W MArHUTHOrO MOJIEH, MEPUOJ M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYyCHOE pacCTOSHHE W
ONTUYECKass CWJa JIMH3bI, TIPU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKUUN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
¢dbu3nyueckre BEIUYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEITUYMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIB3YS (PU3nuecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[koyisg—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUS SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHsS MacCOBOIro 4ucia, Mmocrynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OIpENEATh HAIPABJIECHUE BEKTOPAa UHAYKIIMA MAarHUTHOTO TOJI MTPOBOJIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUI: MpPU 3TOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBJIATh MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpATh ONTUMAILHBINA CHOCOO HM3MEPEHUS M HMCIOJIh30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYUH C HCIOIh30BAHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pPE3yNbTAaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3WUYECKHX BEIMYUH B BHAC TAOIUI] U
rpauKoB, 1eTIaTh BRIBOJBI IO pe3yiIbTaTaM UCCIICOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-MCCIIENOBATEIbCKOM U MPOEKTHOU
JIESITENIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JIaOOPATOPHOTO
000Opy10BaHuUS;

pemiaTh pacy€THhIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKONW MOJIETbIO,
UCTIOJNIB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOAUTH Pacdy€Thl M OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHUS,

HCIIO0Ib30BaTh opu  pelmieHur  y4eOHBIX  3ajad COBPEMEHHBIE
nH(pOpMaLIMOHHBIC TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpeJICTaBlIeHUs] Y9eOHON M HAay4HO-TIOMYJISIPHOW MH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOLIEr0 MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HH
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAaIOLIEH CpeJIE;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalHUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIIEHUE paCCMAaTPUBAEMOMN MPOOJIEMBL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB H TeM ugposbie
Ne n/m pasi Konrtpouasnsie | IIpakTnueckue (1upp )
NMpOrpamMMbl Bcero o0pa3oBaTte/bHbIe
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOT' O ITIO3HAHUSA
bubmorexa [IOK
1.1 ) 2
VISHICA T METOXE! HayRHOTo HOSHAMHA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pasnea 2. MEXAHUKA
bubmumoreka [IOK
21 Kmematitka > https://m.edsoo.ru/7f41bf72
bub6moreka [JOK
22 Auramiia ! https://m.edsoo.ru/7f41bf72
bub6muorexa IJOK
2.3 6 1 1
3aKOHbI COXPAHCHHS B MEXaHike https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHH €THY €CKOI 9 1 bubmotexa [JOK
' TEOPHH https://m.edso0.ru/7f41bf72
bubmorexa IIOK
2 1 1
3 OCHOBBI TEPMOZHHAMIIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEILIECTBA. 5 bu6motexa [IOK

®da30BbIC TEPEX OB

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

Uroro no pazneny 24
Paznen 4. DJIEKTPOANHAMUKA
bu6morexa IIOK
4.1 C) 10
JICKIpoCTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN nekTpUdeCcKuil TOK. Toku B 12 bubmmoreka LIOK
' PasIMUHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro mo pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uuppoBbie
Ne i/mt P KonrTpoasnbie | IlpakTuyeckue (pp )
NpOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
MarsauTHO€ noJjie. DJIeKTpOMarHuTHas bu6motexa [IOK
1.1 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHH4ecKre U DJICKTPOMarHUTHbIC bu6motexa [IOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHE U SJIEKTPOMarHUTHBIE bubmmoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IJOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI ClieHaTBbHON TEOPHH bubmotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bub6mmoreka [JOK
41 i 6
IICMEHTEI KBAHTOBOH O THKIL https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3

ATOMHOE 1pO

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEHTbl aCTPOHOMHH U aCTPO(U3UKU 7 Eifsigfzgjogzﬁfﬂcg?c
Htoro no pazgeny 7
Paznen 6. OBOBLIAIOHIEE IIOBTOPEHHUE

6.1 O6o06maroniee MOBTOpPEHNE 4 Egsgzﬁqugjogzﬁmm?c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbBIE
i Tema ypoxa Konrtpoabnbie | IpakTuueckue Aara unpposbie
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypent
®duznka — HayKa O PUPOJE.
1 Hayunpie MCTZ,Z[I:I HOfoHIiI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKpYXaoIlero Mupa
Pouib 1 MecTo Qpu3uku B

5 (bopMUpPOBaHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YyHOU KapTUHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MNPaKTUUYECKON JIESTEIIbHOCTH JIFOJIei
MexaHnueckoe IBUKEHHUE.

3 OTHOCHUTEIHPHOCTh MEXaHUYECKOTO 1 bu6mmoreka [JOK
nBwxeHns. Ilepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHHe

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubmmoreka LIOK
JBYDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubmmorexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOE najieHue. Y CKOpeHHE 1 bubmoteka [JOK
CBOOOIHOr 0 NaJgcHusd https://m.edsoo.ru/ff0c39cc
KpuBonunHeitHoe 1BHKEHUE.

7 I[iI/I)KCHI/Ie MaTepiaHBHOﬁ TOYKH I10 1 Bubmioreia LIOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 bubmuorexa [IOK



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

WNHuepunanbHble CUCTEMBI OTCUETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

bu6mmoreka [JOK

3 cynepriosiuiit . Brop OHVSaKOH https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepruanbHON TOYKH

10 Tperuii 3akoH HeroToHa U151 bubmmoteka LIOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro Tsarorenus. Cuna

11 Tshxectu. IlepBas kocMuueckas br6amorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Ko duiment tpenus.

13 Cuina cgnpOTHBnel({bﬂ(l:I npu ;[BH)P;eHI/H/I bubmorexa [JOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTU UJU Tra3e
[ToctynarensHO€E U BpamaTeabHOe

14 JIBIDKEHHE a0 COIIOTHO TBEPOTO TEA. bu6mmoreka [JOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOro Tea
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMBI MAaTEpUAJIbHBIX TOUEK. bubmmorexa [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
Pa6oTta 1 MOIIHOCTD CUJIBI.

16 Kunernueckas 3Heprus MaTepuanbHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edso00.ru/ff0c4502
KMHETUY €CKOW dHEPIUU

17 [TorennuanbHas SHEPrusl. bubmmorexa LIOK



https://m.edsoo.ru/ff0c3be8
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

[ToreHuanbHas SHEPTUs YIPYTro

e OpPMHUPOBAHHON TIPY)KUHBI.
[TorentmanbHas SHEPrUs Tena BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIe U HEMOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKON
SHEPIrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsi3u pabOThI CHITBI C
HU3MEHCHHUEM MEXaHUYECKON SHEPruu
TeJla Ha IPUMEPE PACTDKCHUS
PE3UHOBOT'0 KTy Ta»

20

KonrtponsHas pabora o reme
«KunemaTtuka. JInHaMuka. 3aKOHBI
COXPaHEHUS B MEXaHUKE»

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

21

OCHOBHBIE MOJIOKEHHSI MOJICKYJISIPHO-
KWHETHYeCcKoi Teopuu. bpoyHoBckoe
newkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKEHUS U

B3aMMOJICH CTBHS YaCTHIL BEIIECTBA.
Mopenu cTpoeHus ra3oB, XKUIKOCTEN
Y TBEPABIX TEIN

23

Macca monekyn. KonnuectBo
Bemiectna. [locrossHHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp



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

Lenbcus

HNneanpueni raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 CpenHEeN KMHETUYECKOW SHEPTUU bubmuotexa [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpneneeBa-Kinaneiipona
27 3akon JlanpToHA. 1'a30BbIC 3aKOHBI
JlabopaTopHas pabora
98 «MccnenoBanue 3aBUCUMOCTU MEXY
napaMeTpaMu COCTOSHUS
pa3pe)EeHHOr 0 ra3a
29 N3omporieccol B uaeanbHOM Ta3e U UX bu6mmoreka [JOK
rpaduueckoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOAMHAMUYECKON CHCTEMBI U
30 cnocoOswI €€ n3meHenus. KomuuecTro bubmotexa [JOK
TEMJIOTHl ¥ paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHs OTHOATOMHOT' O HJ1€aJIbHOI0
rasa
bu6mmoreka [JOK
31 Buzet tenonepenatin https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTD BEILIECTBA.
bu6mmoreka [JOK
32 KonudecTtBo TenaoTsl npu
. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AnnadbaTHbIN MPoIece
33 IlepBblii 3aKOH TEPMOJINHAMMKHU U €70 bubmmorexa LIOK
IIPUMEHEHUE K U30IPOIIeCCaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTuMocTh nporieccoB B bubmmoteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojie. Bropoii 3akox
TEPMOJIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun pevictus u KITJ[ TernnoBoii

bu6mmoreka [JOK

35
MalINHBI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 OKOJI0ru4ecKne npodaeMbl
TETUIOAHEPT €TUKH
38 O6o0maromuii ypok «MoJieKyisipHast bubmotexa [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso00.ru/ff0c6938
KonrtponpHas pabota 1o reme
39 «MonexymsipHas ¢pusnka. OCHOBBI butmmorexa [IOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKI
40 [TapooGpa3oBaHue U KOH/I€HCALIUS. bubmuorexa IIOK
Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTBH BO3/yXa. HachilmeHHbIH bubmorexa [JOK
AV B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmueckue u
42 amop(HbIe Tena. AHU30TPONHUS bubmmoreka LIOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edso0.ru/ff0c65f0
KkpucTauibl. COBpeMEHHBIC MaTEPHAIIBI
[InaBrneHue U KpuCTAITU3ALUA.
43 VYaenbHas TEIIOTa IIaBICHHUS bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
CyOimmanus
bu6moreka [JOK
44 Y 0
PABHCHHE TCILIOROTO banatea https://m.edsoo.ru/ff0c6820
45 DJIEKTpU3ALMS TE. DIEKTPUYECKUI bubmotexa [JOK

3apsf. JBa BUIa dIIEKTPUYECKUX

https://m.edsoo.ru/ff0cébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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3apsI0B

[IpoBOAHUKH, TUIIIEKTPUKH U

bu6mmoreka [JOK

46 [IOJIYIIPOBOIHUKU. 3aKOH COXpaHEHUS
YHPOBOZL p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUY ECKOT0 3apsiia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. ToueuHBIN 31eKTPHYECKUN bubmorera HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsin
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [Ipunnun cyneprnozunuun bubmmoreka LIOK
ANEKTpUY eCKUX Tonet. Jlunun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaboTa cui1 2JIeKTpOCTaTHYECKOTO
49 nosis. [Torennmain. PasHocTs Bubmorexa HOK
’ Hait https://m.edso0.ru/ff0c6f00
[IOTEHIIMAJIOB
I[TpOBOIHUKY U OUDIIEKTPUKHU B
50 3JIpeKT OCTAaTHYECKOM HOI:;IG buGmrorexa ITOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTprueckas MpOHUIIAeMOCTh
bu6mmoreka [JOK
51 DnexTpoéMKkocTh. KoHmeHcaro
p g p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCaTopa. DHEPrus 3apsHKEHHOr 0 bubmmorexa LHOK
pa- p p https://m.edso00.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHUMD AW CTBUS U TPUMEHEHHE
54 KOHJICHCATOPOB, KOMUPOBAJIBHOTO

armapara, CTpyWHOro MpUHTepa.
DJIEKTpOCTaTHYECKAs 3aIlUTA.



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

3a3emiieHUE IEKTPOIPUOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHS €TO
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conportusnenue. 3akoH Oma st
ydacTKa Lenu

56

[TocnenoBartenbHOE, MapaiieibHoe,
CMEIIaHHOE COeIMHEHNE
poBOAHUKOB. JIabopaTopHas paboTa
«M3yueHne CMEIIaHHOTO COeTUHEHUS
PE3UCTOPOBY»

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

57

Pa6oTa 1 MOIIHOCTH 3JIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

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

58

3axoH OMa /1715 TOJTHOM (3aMKHYTOM)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenune DJIC nuctouHrka ToKa u
€ro BHYTPEHHET' 0 COMPOTUBIICHUS»

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsE TPOBOAUMOCTH TBEPABIX
MeTaJJIOB. 3aBUCUMOCTD
COIPOTHUBJICHUSI METAJJIOB OT
temmnepaTtypbl. CBepXIIpOBOAUMOCTh

60

DIIEKTPUYECKUN TOK B BAKyyMe.
CBoMCTBA 3JIEKTPOHHBIX ITy4YKOB

61

[TonynpoBOIHUKH, UX COOCTBCHHAS U

pUMecHast TpoBOAUMOCTh. CBOICTBa
p—n-niepexona. [lomympoBoJHIUKOBEIE
pUOOPHI

bu6moreka [JOK
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

DNEeKTPUYECKUH TOK B pacTBOpax u

62 pacriaBax 3JIeKTPOIUTOB. 1 bubmmorexa [IOK
DJIEKTPOIMTHYECKAS TACCOLNAITHS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIn3
DNEeKTPUYECKUH TOK B rasax.

63 CaMOCTOSITEbHBIN U 1 bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyecKue mpudopsl U

64 YCTPONCTBA U UX MPAKTUYECKOE 1 bubmuorexa [IOK
npuMeHenue. [1paBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O06o0maromuii ypok 1 bu6mmoreka [JOK
«DNeKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpeHas paboTta o reme

66 «QnekTpocratuka. [TocTossHHBIM 1 bubmmorexa [IOK
AJIEKTpHUYecKuil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

67 PesepsHusblii ypok. KoHTpoONIBHAA 1 bubmmorexa LIOK
paboTa 1o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O000maonmii ypok 1 bub6mmorexa IIOK
no temam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
[
Jl:r/ﬂ Tema ypora Bcero Kontpoapiete | - paxririeckue fl[:;:eﬂl/lﬂ Egg)a[;?)il;fenbﬂme
padoThI padoThI pecypesi
ITocTosTHHBIE MATHUTHI U UX

1 B3auMo/iel cCTBHEe. MarHuTHOE ToJe. 1 bubmotexa [JOK
Bektop MarHuTHOM MHAYKUUU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIIUH
MarsnuTtHoe€ 1oJjie MIpoBOJAHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmmorexa [IOK
B3aumoneiicTBUE TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yueHue 1 1 bubmotexa [JOK
MAarHUTHOTO I10JIS KaTYIIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlericTBHE MarHUTHOIO TTOJIS Ha
NpOBOJHUK ¢ TokoM. Cuna Amrmepa.

4 JlabopaTopHas pabora 1 1 bubmmorexa [IOK
«HccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOI'O MarHuTa Ha paMKy ¢
TOKOM»

JleilicTBME MAarHUTHOTO MOJISI HA

5 JIBUOKYIIYIOCS 3aPSKEHHYIO YacTHUILy. 1 bubmmorexa [IOK
Cuuia Jlopenna. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarauTHas uHAyKuA. [ToTok

6 BEKTOpa MarHUTHOM uHAyKkuuu. JJ1C 1

HHAYKIWH. 3akoH 3J'IeKTp0Mal"HPITH0171



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

naaykunu Gapajnes

JlabopaTopnas pabora
«MccnenoBanue sABiIeHUS
DJIEKTPOMATHUTHON MHTYKITU)

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

NunykTuBHOCTD. SIBIICHHE
camounaykiuu. IJ{C caMOMHIYKIINH.
DHeprusi MarHUTHOT'O TTOJISl KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE 10JIe

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCcTpouCTBa U UX
IIPUMEHEHUE: IOCTOSTHHBIE MAarHUTHI,
IEKTPOMArHUTBI, YJIEKTPOJBUTATENb,
YCKOPHUTEIN 3JIEMEHTAPHBIX YACTHIL,
WHIYKIMOHHAs 1€4b

10

O606maromuii ypok «MarautHoe
II0JIE. BHGKTPOMaFHI/ITHaf[ HWHIYKIUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o reme
«MarunuTHoe 1noze.
DNeKTpOMarHuTHAS WHIYKITUS

bubmioreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo0OoaHBIE MEXaHUYECKUE
konebanus. ["apMoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHM.
[IpeBpaiuenue sHepruun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoia MabIX KojaebaHuii Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChI Tpy3a»

14

KonebatensHbiii KOHTYp. CBOOOAHBIC

Bbu6moreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

AJIEKTPOMAarHUTHbIE KojieOaHus B
UJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MexxJy MEXaHU4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs SHEPTUHU B UJI€ATIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencrarieHue o 3aTyXaIux
KoJieOaHusIX. BBIHYKIeHHBIC
MeXaHH4YeCKHe Koyiebanus. PesoHanc.
BbIHYX ICHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHuUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennslii Tok. CUHYCONIaIbHBIN
MepeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOr 0 TOKAa. AMIUIMTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaIpPsHKSHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop. [IpousBoactso,
nepesaya u norpedieHue
IIEKTPUYECKON SHEPIUH

19

VYCTpoiCTBO U IPaKTUYECKOE
IIPUMEHEHUE JIEKTPAUYECKOr0 3BOHKA,
reHepaTopa MEPEMEHHOI0 TOKA,
JIMHUH 3JIeKTponepenay

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

20

DKOJIOTHUECKHUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynpTypa ncnonb3oBaHus
AIEKTPOIHEPT UM B MTOBCEIHEBHOM
AKU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBHA

pactipoctpanenus. [lepuosa. CkopocTb

bu6moreka [JOK

21
pacnpoCTpaHEHHUsI U UIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[TonepeuHble U MPOIOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIEKTpOMarHUTHBIC BOJHBI, UX
23 cBoiicTBa u ckopocTb. [llkamna bubmioreia LIOK
P ' https://m.edsoo.ru/ffOccfeQ
AIIEKTPOMAarHUTHBIX BOJIH
[IpuHIIUTIBEI paAROCBSI3H U
24 TeneBuaeHs. Pa3BuTHe cpencTs
cBs3u. Papunonokanus
95 KonTponbHas padora «Konebanus u bubmmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeENHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
Toueunsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus cseta. [locTpoeHue butmmorexa [IOK
P L P https://m.edsoo.ru/ff0cd4e0
M300pa)KEHUM B MIIOCKOM 3epKaiie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxeHue. [IpenenbHblii bubmuorexa [IOK
YTOJI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’keHHUS
29 JlabopaTopHas pabora «3mepenue bubmotexa [JOK
MIOKa3aTeNs NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenne n3o0paxeHuit B bubmotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nvH3e. DopMylia TOHKOW JIMH3HI.
VBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopnas pabora

31 «MccnenoBanue cBOMCTB
M300paKEHUM B IMH3AX)»
Hucnepcus cBera. CIoXHBIN COCTaB
39 6enoro cBera. L[er. JIabopaTopHas
pabora «Habmonenne qucnepcuu
CBETa»
33 WnTepdepenuus ceera. Judpakius bubmuoreka LIOK
ceeta. JudpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHoCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckre npudOopkl U yCTPOICTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEH CHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJlaccuueckor MexaHuku. [TocTynaTel bubmotexa [JOK
CrenuaabHON Teopuun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
37 3ame/ieHre BPEMEHH U COKPAILICHHE bubmmorexa [IOK
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJIbC PEIATUBUCTCKON
38 yacTuIlbl. CBsI3b MAacChl C JHEPTUeH u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs TOKOS
39 KontponpHas pabora «OnTHKA. bu6mmorexa LIOK

OCHOBBI ClIEIMAIBHON TEOpUN

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIbHOCTH»

®otonbl. Dopmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
U UMITyJbC (poToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEOBAaHUE En6 [TOK
noIoTEKA
41 .0 A.T.
porosperta. Ombrro: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hotoddpdexra. YpaBHEHHE
42 gﬁHLHTegHa Ji)l(b(pOToa(p;eKTa br6amorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢portospdexra
Jasnenne ceta. OnbiTe I1. H.
43 JlebeneBa. XuUMHUUECKOE IEHCTBUE bubmrorexa ITOK
AACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTporcTsa u
MPAKTUYECKOE TPUMECHEHH C:
44
doTOodIEMEHT, POTOATUHK,
COJIHEeYHas OaTapest, CBETOINO/T
45 Pemenune 3amad mo Teme «JIeMEHTBI bu6mmoreka [JOK
KBAHTOBOH OIITUKHY https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITE
46 Pesepdopmaa o paccessHUIO o-4acTH bu6amorexa [IOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojenp aToMa
bubmioreka [IOK
47 ITocrynater bopa
TyAaThl HOp https://m.edsoo.ru/ff0dOafa
H3nyuenune u noriomieHne (OTOHOB
48 I I/I}ll'lqe €X0JI€ aToMa C OILH(()bro OBHS bubmorexa TTOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPrUH Ha APYToi. BUabI CieKTpoB
49 BonHoBbie cBoiicTBa yacTuil. BoiaHbl bubmoteka [JOK

ne bpoius. KopnyckyisipHo-

https://m.edsoo.ru/ff0d0ca8



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

BOJIHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYK/ICHHOE U3JTy4YECHUE

50

OTKpbITHE paIuOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpeneiaeHuo coctana
pPaguoOaKTUBHOIO U3JTyYECHUS

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

51

CgoiicTBa anb(da-, 6era-, ramma-
u3iy4yeHus. Biausaue
pagvoOaKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3ortonsl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiyyenue

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

53

DHeprusi CBs3M HYKJIOHOB B SIPE.

S nepubie peakuun. SnepHbiit
peaxTtop. [Ipo0GeMbl, mepCreKTHBHI,
IKOJIOTHYECKUE aCIEeKThI SACPHON
DHEPreTUKH

bu6moreka [JOK
https://m.edsoo.ru/ff0d 1356

54

DneMeHTapHbIe YacTUIbl. OTKpBITHE
no3uTpoHa. MeTtoibl HaOII0IeHHS U
perucTpanuu 3J1eMEeHTapHbBIX YaCTHII.
Kpyrusii cron «PyHaamMeHTalIbHbIE
B3aumMozAercTBusa. EQUHCTBO
(bu3HYECKOi KapTHHBI MUPaY

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

55

Bun 3Bé3guoro neba. Co3se3us,
HpKI/Ie 3Bé3)1I>I, IIJIAaHETBI, UX BUIUMOC
newxenne. CoHeyHas cucTEMa

56

Coumurte. ConmHeyHast aKTUBHOCTb.
Hcrounnk sneprun ConHIA U 3BE3]



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

S7

3BE3/bI, UX OCHOBHEIE
XapaKTepUCTUKU. 3BE3/bI ITIABHOU
nocJieoBaTeabHOCTU. BHyTpeHHEee
crpoenue 38&31. CoBpeMeHHbIE
MPEJICTaBICHUS O IPOUCXOKICHUN U
sBomonu CosHIa U 3BE31

58

Muneunsiii [1yTe — nama ["anakTuka.
[Tonoxenue u nerxenne CoaHLa B
lanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. PazOeranue rajakTuk.
Teopust bonbioro B3peiBa.
PennkToBOE M3nydEeHUE.
MeraramakTuka

60

Hepemiennsie mpoO1eMbl aCTPOHOMUN

61

KonTponsHas pabora «I1eMeHTHI
ACTPOHOMUU U acTPOYU3UKI»

62

Oo6o6maromuit ypok. Ponb pusuku u
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJOIrHICCKOM, COIIUAILHON 1
ATHYECKOU cepax AessTeIbHOCTH
YyernoBeKa

63

O600maromuii ypok. Pois u mecto
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE MHUpa

64

O6o0matomuii ypok. Posb
¢dusnueckoil Teopun B HOpMUPOBAHUN
MpeACTaBICHUN 0 Ppr3HIecKoit
KapTUHE MUPa




O6o6maromuit ypok. Mecto
(du3HYeCcKoi KapTUHBI MUpPa B 00IIIEM

65 1
psIly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEACTABIEHUI O IpUpOe

66 Pe3epBHbIl ypok. MaraurHoe mnoie. 1
DOneKTpoMarHuTHas UHAYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHeIraJIbHOU TEOPHH 1
OTHOCHUTEIBHOCTH
PesepHslil ypok. KBanToBas ¢pusuka.

68 SHGI\I/:I)GHTH};.I::TI)OHOMI/IH U ! 1 bubmioreia LIOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






