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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHOM pabodeil mporpaMMbl BOCIUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10—-11 xkmaccoB mnpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESTEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEeIMETHBIM pE3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OTIPECIIAIOTCS OCHOBHBIC LM M3y4eHMs] (PU3UKU HA YPOBHE CPEAHETO OOIIETro
00pa30BaHus, IIAHUPYEMBbIE PE3YJIbTAaThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusukay 1no rogam 00ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMi 00 okpyxkaromeM mupe. [IkonbHbINA Kype UMK — cucTreMooOpa3yrouui
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmyeckor reorpadueit u  actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTHH B cdepe DSHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
Hay4HbI METOJI IO3HAHUSI IPY BBINOJIHEHUH UMU Y4€OHBIX UCCIEIOBAHMIA.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHHUS.



Hoes yenocmumocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COAECPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUU, BEIIECTBE U
oJIe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU MPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
o0pa3oBaHus SIBJSIIOTCS (u3nueckue Tteopuu (popMUpOBaHUE MPEACTABICHUI 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).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Hns 6a3zoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIB30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U J1a0OpaTOpHbIX pabdoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeNbHOTO TMpolecca HCXOAs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M IOCTAHOBKY OINBITOB 10 MPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHUE yIENsSETCs PEUICHUI0 pacdyE€THBIX M KAaueCTBEHHBIX
3anad. IIpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33/Ja4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjefia Kypca, TaKk U MHTETPUPYsS 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
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HaYyYHOro Iukia. B kaOunere (U3MKH JODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTM U  OOECIeUYMBAET IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pydoBaHUE [JIs YUYEHHMYECKUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIOJIb30BAaHUM aHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

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

e (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYalONUXCS K HAydHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIUICKTYAIBHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

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

JlocTmwkeHne ATUX TieNiell 00ecreunBaeTCs pelieHueM CIICIYIOMNUX 3a7ad B

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



e TMpUOOpPETEHHE  CHCTEeMBI  3HaHUK 00  oOmux  (QusMUecKux
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY 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 pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoOIENbIO, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOATEIBHOIO IUIAHWPOBAHUS U IPOBEICHHS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

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

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHMTENb JelaeT BhIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®usnka — Hayka o npuponae. HayuHble MeTOnbl MO3HAHUSA OKPYKAKOUIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3nYecKre 3aKOHbI U TEOPUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueliHoe  nBvKeHue.  JIBWOKEHHME  MATEPUAIBHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE MTEpEaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenue yckopeHus CBOOOAHOTO MaieHHUs.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Tejia, OPOIIEHHOT0 TOPU30HTAIBLHO.

Tema 2. /lunamuka

IIpunonn  orHOocutenbHOCTH — ['ammued.  llepBeii  3akoH  HbrotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsL MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTepuaIbHbBIX 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 CKOJIbKEHUSI U cujia TpeHus nokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE JTBUKEHHUE a0COTIOTHO TBEPAOTO Tela.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JBUKEHUE MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHUEM MEXAaHHYECKOM JHEPrUM CHUCTEMBI TElL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW PHEpPruu
TeJla Ha IPUMeEpE PACTSHKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep IBHKCHUS U
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TerutoBoe paBHOBecue. Temmeparypa u e€ maMmepenue. lllkama Ttemmeparyp
[enscus.



Mopgens  uaeanpbHOro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEePMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYIISPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTHA MEXKTY IMApaMETPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJHOCTh, KOHBEKIUA, W3IyUYCHHUE. Y IelbHAs TEIJIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA UM MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJIU3anus. Y aeibHas Teriora miasnenus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noOHMKEHHOM J1aBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe mone. Hampsok€HHOCTH  3nekTpuyeckoro mons. [IpuHnun



CYIEPIIO3ULINU JJEKTPUUECKUX Tosiel. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIS.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTprdeckas MpOHUILIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenue a1eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHE. Y AEIBHOE CONPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

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

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akon Oma a1 MONMHOM (3aMKHYTOM) 3neKTpruueckoil enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynmpOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTb
noyrynpoBoaHuKOB. CBolicTBa p—n-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIMUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ras3ax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUOJ,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

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

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAay4dHbI (akT, rumoresa, (pusmyueckas BETUYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIHS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAUIOB, JJIEKTPOJIMTUYECKAs IUCCOLHAALMS,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJMJIBHUK, KOHJIULUOHEP, TEXHOJIOIHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3aumonelcTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX noJied. JIMHMKM MarHuTHOM WHAYKUMW. KapThHAa JIMHWNA MAarHUTHOU
MHIYKIIMH TI0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. Bzanmonencrere NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJEKTPOJABIKYINAS CHWJIA MHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanest.

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

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBEHHME CaMOMHAYKUHH. OJIEKTPOABIKYIIAS  CHIIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA 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"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHBIMU KonieOaHusiMu. @Popmyna Tomcona. 3akoH COXpaHEHHUS
SHEPTUH B HI€ATHHOM KOJIeOaTeTbHOM KOHTYpE.

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

[lepemennblidi TOK. CHHYCOMAQIbHBIM IEPEMEHHBI TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. IlpousBoncTBo, nepenaya v MOTpedICHUE IEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
HCIIOIb30BAHUS JJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccrnenoBanue mnapaMeTrpoB KojedaTeabHOM CUCTeMbl (TPYKUHHBIA WIH
MaTEeMaTUYECKU MasiTHUK).



HabGmronenue 3aTyxarommx KojacoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc 1mipu MOCIEOOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYILIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TNEPEMEHHOTO TOKA B LENM U3 IOCIEI0BAaTEIIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pactipocTpaHeHuss W JJuHa BOJHBL. [lomepedyHble W TMPOJOJIHBIE BOJIHBI.
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 anexkrpomarautHoi BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEbI.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MOMEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtoneHre cBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOH M
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOMCTB  DJICKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

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

Hudpakuus cBera. JudpaxkinuoHHas pemiérka. YciloBue HaOIOaeHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3mepeHune mokasaressi IpejIoMIICHHS CTEKIIa.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTULBI. DHEPrUsl
IIOKOS.

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. YpaBHenue DuHimTeiHa 1 dorodrddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®oTo3((PeKT Ha ycTaHOBKE C IUHKOBOW TMIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOITHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: CIEKTpalbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HaGmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
pannoakTUBHOro wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMMa-H3ITy4dCHHS.
BrnusiHue paanoakTMBHOCTH Ha KUBBIE OPTaAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

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

DHeprusi CBS3U HYKJIOHOB B sifjpe. A nepHbie cuibl. Jledekt maccsl sapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SJIEPHOM PHEPrETUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPAIIMN JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

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

Bun 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3NBI, TUIAHETHI, UX BUIUMOE
JIBUKECHHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBIA KJacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM IMOCIEAOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUH W 3BOMouMH CoiHLA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenuwe m nBuwxkenue CoiiHIAa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. UEpHBIE ABIPHI B sApAx
rajakTHUK.

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

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opMuUpOoBaHUM MPEJICTABICHUNM 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 COJIEP)KATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
TEOpHsi, HAOIOACHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHU, TPUTOHOMETPUUYECKHUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, MPU3HAKK TMOAO0OUS TPEYroJIbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, NCHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIIIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaIu3.



leocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJeKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

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



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHUX  YOSKICHHWH, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOT0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh IPAKIAHCKOMN MO3ULHUH 00YYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, y4aCTBOBATh B CAMOYINPABICHUH B 00pa30BaTENbHON OpraHu3allly;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh POCCUICKOM rpaX1aHCKOMN UJEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) Tpya0BOro BOCIIMTAHUSI:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOI 0 MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh NHIUBHUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNATh LENH ACATEIIbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHKCHHUS;
BBIABJIATH 3aKOHOMEPHOCTH W  MPOTUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepPUaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JCATEIbHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUN JAEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBareibCKue 1eHCTBHS.
BJIaJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIIOUEBBIMU MOHATUSMM U METOJIAMU
(bu3nuecKon HayKu;



BJIQJICTh HABbIKAMU y4EOHO-UCCIEOBATEILCKOW U MPOEKTHOM AESITeIIbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATh TIPUYUHHO-CIICACTBCHHBIE CBSI3W M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

BBIJIBUTaTh HOBBIE UJIE€H, IPEAJIaraTh OPUTMHAIIBHBIE MTOJIXO/Ibl U PELLICHUS;

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

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJIy4E€HUSI MHPOpPMAIMK (PU3MUECKOTO CONEpKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIONb30BaTh  CpelcTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TE€XHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COACPNKAHUS B Pa3IMYHBIX (opMaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISTH OOILIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOKD TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMATHUKY W METOJbl COBMECTHBIX JEHUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensaTh poiad ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETUUYECKOE TOBEICHUE B Pa3IUYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO NIEATEIBHOCTh B 00JIACTH
(U3MKKM W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYAalUsSIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO SPYIUIMU B 00JIacTH
(U3HUKHU, TTOCTOSTHHO TIOBBITIIATH CBOM 00PAa30BaTEIbHBIN U KYIbTYPHBIH YPOBCHD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATENBHOM  peJeKCMW KakK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIIEHUBAaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh PEUICHUs MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTHX I[pPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE M OLIMOHATILHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
SMOLIMOHAJIbHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

HMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMUPOBAHHOCTH y OO yJAIOLIUXCS YMEHMI:

JIEMOHCTPUPOBATh Ha TpUMEpax poiib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIFOJEH;

VUUTBIBATh TPAHULBl MPUMEHEHUS H3YyYEHHBIX (PU3HUECKUX MOJIENei:
MaTepualbHas TOYKa, HHEPLHAJIbHAS cUcTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEIO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AIEKTPUYECKUH 3aps IpU pelICHUH PU3NUYECKUX 3aj1ay;

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KMHETUYECKOW TEOPUU CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHN:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TaJieHUuEe TeJ, JBUIXKEHHUE 110 OKPYKHOCTH, HHEPIUS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCTApPEHHME, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIN3AINS, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3nuecKnil CMBICT HCHOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U €JAMHMUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi DHEPrUsl XaOTHUECKOr0 JBUXKEHUS MOJIEKYJ, CpeHEKBaApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO3(h(OUIIMEHT TOJIE3HOT'O JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OIMHMCAHUU
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
000O3HAYEHUsI W EIUHUIIBL, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYMHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AJIEKTPUUYECKOE TT0JIe, HAMPSHKEHHOCTH IOJIS, MMOTEHIINA, Pa3HOCTh MOTEHIINAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJTMYUHAMU;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl U SBJICHUS, MCIOIB3YS (U3HUIECKUE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPAaHEHUS WMITYJhbCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KUHETUYECKON SHEPIHH TEIUIOBOTO JABMKCHHUS MOJIEKYT C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUINBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIONTHATh JKCIIEPUMEHTHI MO0 HCCIIECIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
bopMyIIUpOBaTh BHIBOHI,

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

WCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKMMH  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro J3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO,
UCIIOJIb3Yys (PU3NYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4n
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHUs, MPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peniaTh KaYECTBEHHBIC 33]]Ja4U: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMIOYKY PACCY)KIACHUN C OMOpPOM HA HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALINU
U TIPEJICTaBJICHUSI YUeOHOU M HAayYHO-TIONYSIPHON MH(GOpMAIUHU, OTYYCHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B TMOBCEIHEBHON >KU3HU
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpYIIE C BBINOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K xoniy obyuenuss B 11 kiiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOU HEATEIbHOCTH JIIOJEH, LEIOCTHOCTh U €IUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIIOHHAsi MOJIeNIb aTOMHOI'O sijpa MpH pElIeHUU (PU3NYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHiTOB, 3JICKTPOMAarHUTHAas WHAYKIUA, JIEUCTBUE MAarHUTHOIO IO HA
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  PpA3JIMYHBIX  CpeA) W
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMXKYINAA CHiia, padoTa TOKa,
MHIYKLIHMS MarHUTHOTO Mojs, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTB
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KonebaHuii B KoinebaTedbHOM KOHTYpe, 3apsi W cujla TOKa B IPOLECcCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKAasi CHUJia JIMH3bL, IPU OINUCAHUU MPABWIBHO TPAKTOBAaTh (U3NUYECKUMN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUYECHHUS M €IHHMIIbL, YKa3bIBaTh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YyYCHHBIC KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPIHsl U UMIYJIbC (POTOHA, IEpUOJ MOIypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIOJIb3YEMbIX BEJIMYWH, UX OOO3HAYEHUS M EIUHMIIBI, YKa3bIBaThb (POPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHsI DHEPruH, 3aKOH COXPAHEHHsI MMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTPEEATh HAITPaBICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsi TPOBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBIICHUU W
IPOLECCOB C MCIOJB30BAHMEM NPSIMBIX M KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC M3MEPECHUSI (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M HMCIOJIb30BaThb HM3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHUM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJTYYCHHON 3aBHCHUMOCTH (M3UYECKUX BEIMYMH B BHJE TaONUIl U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBwiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JIESITENIbHOCTU C HMCIOJIb30BaHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHMUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DU3MYECKYIO MOJENb, BBIAEIATh (PU3NUYECKHE BETUYUHBI U (HOPMYIIbI,



HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PAcu€Thl M OLIEHHWBATH PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAacCYXICHHMI C ONOpOM Ha W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/ICTaBlIeHUsl y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMALMHU, MOTYYCHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIydaeMylo HH(POPMaIIUIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTpPOWCTBAaMU, JUIsl COXPAHEHMs 3J0POBbSI U COOJIIOJEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYIIbI B PELICHHE pacCMaTpruBaeMoil mpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC

HaunmeHoBaHue pa3iesioB H TeM

KoaunuecTBo yacos

JIeKTPOHHBIE (LM (] POBHIE)

Ne i/ KonTpoububie | IIpakTHyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThbI
Paznen 1. DU3UKA U METO/Ibl HAYUYHOT' O ITIO3HAHUSA
)
1.1 VISHICA T METOMRL HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazaery 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SN02ZMCWXU
2.2 JnHamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA
o _ o
3.1 R A i 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUHU
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KLG6RS9
Ar .
3.3 PETATHRE COCTONRMA BETLCCTRE 5 https://m.edsoo.ru/HSM355JCH
dazoBbIe Mepexobl
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKkTpocTaTuka 10 1 1 https://m.edsoo.ru/LSRP72QL1
4.2 IToCTOAHHBIN AMEKTPUYECKUI TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKu B pa3nUuHBIX cpeaax

Hroro mno pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KVIACC

KouuyecrBo yacos
HanmeHnoBaHue pa3aesioB U TeM uleKTPOHHbIE (LU POBbLIE)
Ne i/m Kourposabhubie | Ilpakrnyeckue
NporpaMmel Bcero oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
1.1 S e 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKIUS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
M
2.1 CRAIIBCKHE 1 SHCKIPOMATHITIHRIS 9 1 https://m.edsoo.ru/l3TLNQKPG6
KosieOaHus
M
2.2 CRAMHTCCIHE 1 SHCKIPOMATHITHAE 5 1 https://m.eds00.r/WQT6385V1
BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIIEHUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI crienuagbHON TEOPUU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK2
OTHOCUTCIIBHOCTHU
Uroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®PU3UKA
4.1 DeMeHThI KBAHTOBOM O TUKHU 6 https://m.edsoo.ru/8WO0VAWORS
4.2 Ctpoenune aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE A11pO 5 https://m.edso00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMHH U aCTPO(UUKH 7 https://m.edso0.ru/3EOD6KXI9
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE

6.1 O6o0maromee MOBTOpeHNE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJubHbie
Bcero P
padoThI

IMpakTHyeckue
padoThI

Jlara
H3Y4YeHUA

JIeKTPOHHBIEe HU(pOBbIE
o0pa3oBaresbHbIE PeCypChl

dusmnka — HayKa o MPUPOJIE.
HayuHnble MeTO1bI TO3HAHUS
OKPY’KaIoIIIero Mupa

https://m.edsoo.ru/YXGQSPM1P

Ponb 1 MecTo ¢pusnku B
(bOopMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B
MPaKTUUECKOU JIESTEIIbHOCTH
Jroien

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe IBMKEHHE.
OTHOCHUTENHLHOCTH
MEXAaHUYECKOT O IBHYKEHHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE NPAMOIMHENHOE
JBHJKECHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
NPSIMOJUHEHHOE TBUKEHHE

https://m.edsoo.ru/MDIDKJOUB

CBoboaHoe najzieHue. Y cKkopeHue
CBOOO/IHOr O MaIeHus

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeiiHOe 1BHKEHHUE.
JIBr>xeHre MaTepHabHON TOUKH
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

IIpyHIMI OTHOCUTEIBHOCTH
lanunes. Mnepunanbabie
cucteMsl oTcuera. [1epBrlil 3aK0H
Herorona

https://m.edso00.ru/J6QY7N3WN

Macca Tena. Cuna. [Tpuaiun
Cynepno3unuu cui. Bropoi
3akoH HproToHa 115
MaTepUaAIILHON TOYKHU

https://m.edsoo.ru/BVTNWTAQH

10

Tperuit 3akon HeroToHa s
MaTepUAIIbHBIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna tsoxectu. [TepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunment
Tpenus. Cuiaa COnpoTHUBICHUS
MIPU JBHYKCHUU TeJIa B )KUIKOCTH
WM Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IToctynarensHoe 1
BpalllaTeIbHOE IBUKEHUE
a0CoOIIOTHO TBEPAOTO TENA.
MowmenT cuiibl. [1ne4o cubl.
VYcnoBus paBHOBECHS TBEPAOrO
Tena

https://m.edsoo.ru/IDOAU40TS

15

Nmnynsc MaTepuanbHON TOUYKH,
CHCTEMBI MaTEPHAJIbHBIX TOYEK.
Hmnynse cuiibl. 3aK0H
COXPaHEHUs UMIIYJIbCa.

https://m.edsoo.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeaktuBHOE nBMXEHIE

16

PaboTa 1 MOIIHOCTH CHUJIBL.
Kunernueckas sHeprus
MaTepuaibHON Touku. Teopema
00 U3MEHEHUH KHHETHYECKONH
SHEePruu

https://m.edsoo.ru/J1V59L.28B

17

IToreHuManbHas SHEPrusl.
IToreHumanbHas 3HEPrus ynpyro
ne(pOpMUPOBAHHOM NPY>KUHBI.
[ToTeHunanbHas sHEprus Tena
BOJIM3H [TOBEPXHOCTU 3EMIIU

https://m.edsoo.ru/RNEXJW4KF

18

[ToTrenunanbHbIe U
HEeTOTEeHIIHATbHBIE CUJIbl. CBS3b
pabOThI HEMMOTEHIIUAILHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOUN
SHEPIruu CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPruu

https://m.edso00.ru/DA3QVTOXQ

19

JlabopatopHas pabota Nel
«HccnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHHMYECKON PHEPruu Teja Ha
IpUMepe PaCTIKECHHS
PE3MHOBOT'0 KTy Tay

https://m.edsoo.ru/M\V1R4R88UG

20

KontponbHas pa6ota Nel mo
teme «Kunemaruka. JluHaMuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6BYY

21

OCHOBHBIE TTOJ0XKEHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMH €TUY €CKOM
Teopun. bpoyHOBCKOE IBH)KEHHE.

Auddysus

22

XapakTep ABUKCHUS U
B3aUMOACHCTBUS YaCTHI]
BemiecTsa. Mojiend CTpOEHUst
ra3oB, KUJKOCTEW U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyi. Konnaectso
Bemecrna. [locrosiHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temnepartypa u €€ u3MepeHue.
[IIkana Temnepatyp Lenbcust

https://m.edsoo.ru/\WPNY6QA8Z

25

Nneanpueni raz 8 MKT.
OcHoBHoOe ypaBHeHHEe MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOconroTHas TeMIepaTypa Kak
Mepa CpeaHel KUHETUYECKOM
DHEPrUU JBUKEHUS MOJICKY L.
VYpaBHenue Meneneea-
Kunaneitpona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanpToHa. I'a30BBIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabGopaTopHas pabora Ne2
«HccnenoBanue 3aBUCUMOCTH
MEXKIy TapaMeTpaMu COCTOSIHUS
Pa3peKEHHOT O Ta3a»

https://m.edsoo.ru/35DBLKT96

29

N3omporeccsl B neaabHOM rase
U UX rpaudeckoe

https://m.edso00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

NpeaACTaBIICHUC

30

BuyTpennsia sneprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
CrocoO0BI €€ N3MEHEHUS.
KonunaectBo tennotsl u paboTa.
BryTpenHss sHEprus
OJIHOATOMHOTO MI€aJIbHOIO ras3a

https://m.eds00.ru/9JOITVXI8

31

Bupel Terionepenauun

https://m.edso0.ru/36JJ120W9

32

YnenbHasgd TeNII0EMKOCTD
BeniecTBa. KoanyecTBo TEmIOThI
MIpU Terionepeaaye.
AnunabaTHBIN TIPOIIECC

https://m.edsoo.ru/5K3Y4H86L

33

IIepBbIii 3aKOH TEPMOJINHAMUKHU
U €ro IpUMEHEHHE K
U30IpOoLIECCaM

https://m.edso0.ru/2HO06R3GAS8

34

HeoGpaTtumocTs mpoiieccoB B
npupoze. Bropoii 3akoH
TEPMOJIMHAMHKHU

https://m.edsoo.ru/S85LWDFT8

35

[Mpunumn pevictus u KITJ]
TEIJIOBOU MAaIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapuo u ero KITJ|

https://m.edsoo.ru/4XPSAQ0V7M

37

DKON0ruuecKrue npodaeMbl
TEMJIOAHEPI €TUKU

https://m.edsoo.ru/P07ZMYMS8I

38

O06o0maromuit ypok
«MonekyaspHas GU3HKa.
OCHOBBI TEPMOANMHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

KonrtponsHas pa6ora Ne2 o
teme «MonekynspHas pu3uKa.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TCPMOANHAMUKN)

40

[TapooOpa3zoBaHue u
KoHJeHcanus. Mcnapenue u
KUTIEHUE

https://m.edso0.ru/X48Q078EE

41

AOCOIIIOTHAS ¥ OTHOCUTENIbHAS
BJIAXKHOCTB BO3/1yXa.
HaceimeHnssli nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrammmueckue
U amopQHbIe Tena. AHU30TPOIHUS
CBOICTB KpucTalioB. XKunkue
Kkpuctaibl. CoBpeMeHHbIE
MaTtepHabl

https://m.edsoo.ru/JXFWLMZNK

43

[MnaBneHne u KpUCTALTU3AIIHS.
V aenpHas TEIIoTa INIaBIEHUS.
CybOmmMmanust

https://m.edso00.ru/OX117G6MR

44

YpaBHeHUE TerIoBoro OagaHca

https://m.edsoo.ru/0 lUXGN2I1

45

DneKTpu3anus Tell.
DnekTpudeckuil 3apsan. [[Ba Buaa
3JIEKTPUYECKUX 3aPSAI0B

https://m.edso00.ru/QJ2S7WSBM

46

[TpoBOAHUKH, AUDIIEKTPUKHU U
MOJTYTIPOBOAHUKHU. 3aKOH
COXpaHEHUS AIEKTPUIECKOTO
3apsia

https://m.edsoo.ru/F3YVPQUYH

47

B3aumopneiictBue 3apsaa0B. 3aKOH
Kyinona. Toueunslii
IEKTPUY ECKUH 3apsij

https://m.edsoo.ru/5U3BUOTHH

48

HanpssxkEHHOCTB DIEKTPUYECKOTO
IOJIA. HpI/IHI_II/IH Cyneprno3snunuun

https://m.edsoo.ru/9 1IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTpUUYECKUX ToJieh. JInnuu
HANPSIAKEHHOCTH

49

PaGoTa cun
AJIEKTPOCTATUICCKOTO TTOJIS.
ITorenuman. Paznocts
IIOTCHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

IIpOBOJHUKY U TUDIIEKTPUKH B
NIEKTPOCTATUYECKOM II0JIE.
Jusnexktpuueckas
IIPOHULIAEMOCTh

https://m.edso00.ru/12P2S312Z

51

OnekTpoémkocTb. Konaencarop

https://m.edsoo.ru/B1UPRD52W

52

DJIEKTPOEMKOCTD MIOCKOTO
KOHJICHCAaTOpa. JHEprus
3apsHDKEHHOr0 KOHJIEH caTopa

https://m.edsoo.ru/XPUKP82V8

53

JlabopartopHas padora Ne3
"N3mepeHne 3eKTpoEMKOCTH
KOH/ieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHUIAN AECTBUA U
IIPUMEHEHUE KOHJIEHCAaTOPOB,
KOIMMPOBAJIBLHOIO afnmapara,
CTPYHHOIO IIPUHTEPA.
DJIeKTpOCTaTHYECKas 3aIIuTa.
3azemiieHUE JIEKTPOIIpUOOpoB

https://m.edsoo.ru/H3Q9PNHYY

95

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHUA.
[Tocrosiuubiii TOK. Cuia Toka.
Hanpsoxenue. ConpoTuBieHue.
3akoH Oma 1151 ydacTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocienoBarenpHOE,
napajieiabHOe, CMEIIaHHOE
COEIMHEHNE TPOBOAHHUKOB.
JlabopartopHas pabota Ned
«3y4yeHne CMEIaHHor o
COEMHEHMSI PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

PabGoTa u MOIITHOCTH
JIEKTPUYECKOI0 TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akoH Oma 1S MOJTHOM
(3aMKHYTOI1) 2JIEKTPUIECKON
uenu. Kopotkoe 3aMblkaHue.
JlabopaTopnas pabora Ne5
«H3mepenne DJ1C ncrounnka
TOKA U €ro BHYTPEHHETO
COMPOTUBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBHblii ypok. KoHTponbHas

pabota Ne3 mo Teme

n n
OnexkTponuHamuka" /

Bceepoccuiickas npoBepoyHas

pabora

https://m.edsoo.ru/MFM6EIE5X

60

Htorosas KOHTpoJbHAs paboTa
Ned / Beepoccuiickast
poBepoUHas paboTa

https://m.edsoo.ru/P86MDY07H

61

DNeKTpOHHAs! IPOBOAUMOCTb
TBEPBIX METAJIIOB. 3aBUCUMOCTD
COMPOTUBJICHHSI METAJJIOB OT
TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTh

https://m.edsoo.ru/MWMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

DIIEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IIyYKOB

https://m.edso0.ru/ACCYCJ785

63

ITonmynpoBoHUKH, HX
coOCTBEHHas U MPUMeECHast
npoBoaumMoctb. CBoiicTBa p—N-
nepexoza. [lonynpoBogHUKOBBIE
npuOopsI

https://m.edso0.ru/S55A1DQUR

64

DneKTpUYECKUi TOK B pacTBOpax
U pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPONINTHYECKAS
JccoUranus. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DNEKTPUYECKUM TOK B raszax.
CaMOCTOSITEIbHBIN 1
HECAMOCTOSITEIbHBIN pa3psil.
Momanwus. Ilnazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuyecKue npubopsl u
yCTpOMCTBA U UX MPAKTUYECKOE
npumenenue. [IpaBuna TeXHUKH
Oe3omacHocTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbsHas padora Ne5 o
TemMe «DJIeKTPOCTaTUKA.
[TocTOSTHHBIN 3JIEKTPUYECKU I
TOK. TOKM B pa3jMyUHbBIX cpeax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubiii ypok. O6o0marommii
ypok 1o Temam 10 kmacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJibHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3Y4YeHUA

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJbHbIE PeCypChl

ITocTossHHBIC MAarHUTHI U UX
B3amMojeiicTBre. MarauTHOE
nosie. Bexktop MmaruuTHOM
MHAYKIUU. JINHUYM MarHUTHOM
WHIYKITUU

https://m.edsoo.ru/4ADMOY IJIN6

MarsnuTtHoe€ 1oJjie MpoBOJAHUKA C
ToKOM. OnBIT DpcTea.
BzaumojeiicTBrue NpOBOJIHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlaboparopHas pabora
«M3yueHre MarHUTHOT'O TIOJISt
KaTyIIKA C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlericTBHE MarHUTHOIO TTOJIS Ha
MPOBOAHUK C TOKOM. Cuna
Awmriepa. Jlaboparopras pabota
«HcciaenoBanue nelicTBUSA
MOCTOSIHHOI'O MAarHUTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBME MarHMTHOI'O TOJISI Ha
JBIDKYIIYIOCS 3apsDKECHHYIO
yactuny. Cuna Jlopenna. Pabora
cunsbl Jlopenia

https://m.edsoo.ru/7ABZQGQC9

DNeKTpoMarHuTHast MHAYKIIHS.

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BekTOpa MarHUTHOM
uaaykuuu. 31C uHayKIuu.
3aKOoH 3JeKTPOMarHUTHOU
nHaykuuu Papanes

JlabopaTopHas pabora
«HccnenoBanue BICHUS
AJIEKTPOMATrHUTHON MHTYKITHN)

https://m.edsoo0.ru/XZS5MQCBU

NunykTuBHOCTD. SIBIICHHE
camounaykuuu. 3J1C
CaMOMHYKIIMHU. DHEPrus
MAarHUTHOTO I10JIS KaTyLIKHU €
TOKOM. DJIEKTPOMAarHUTHOE I10JIE

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTporucTBa U UX
IPUMEHEHUE: TIOCTOSIHHbIE
MarHMTHI, JJIEKTPOMArHHUTHI,
AIEKTPOABUTATEIb, YCKOPUTEIU
AJIEMEHTapPHbBIX YACTHII,
WHYKIIMOHHAS MTeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0mmaromuit ypok
«Mar"guTtHoe 1oJIe.
DNeKTpOMarHuTHAs HHITYKIIHS

https://m.edsoo.ru/COBO5BGMC

11

KonrtponwsHas pabota no teme
«MarnutHoe noJe.
DNeKTpOMarHuTHas: UHAYKLIHS

https://m.edsoo.ru/8 X637ELEU

12

CB0OO/IHBIC MEXaHUYECKUE
kosiebanus. ["apmMoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMA.
[IpeBpamienue sHEPrUn

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTopnas pabora
«ccneqoBanne 3aBUCUMOCTH
neproa MajibiX KoJieOaHUI
rpy3a Ha HUTH OT JJIUHBI HUTH H
MAacchl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenpHblil KOHTYD.
CBOOOHBIE DJIEKTPOMATHUTHBIC
KoJieOaHHUs B UIeaTLHOM
Kosie0aTeIbHOM KOHTYPE.
AHanorus Mexuy
MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMH
KOJIEOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs YHEPTUH B
HieaJbHOM K0JIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBiienue o 3aTyXarmUX
KoneOaHusX. BeIHyK/ICHHBIC
MeXaHUYECKHE KOJieOaHus.
Pe3onanc. BeinyxeHHbIE
AJIEKTPOMAarHUTHBIE KOJICOaHUS

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIN TOK.
CuHyCOMAIBHBIN ITEPEMEHHBII
TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIIJIUTYTHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CHUJIBI
TOKa W HaIIPSKEHUS

https://m.edsoo.ru/VVDEY XRVUI

18

Tpancdopmarop. [IpousBonctso,

https://m.edsoo.ru/AZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepesnaya U norpediieHue
3JIEKTPUYECKON SHEPTUU

19

VYCTpONCTBO U MPaKTUYECKOE
IIPUMEHEHUE HJIEKTPUUECKOTO
3BOHKA, T€HEpaTOpa
[IEPEMEHHOT 0 TOKA, IMHUI
JJIEKTpoIepenay

https://m.eds00.ru/93Z12W400Q

20

OKOJIOrM4eCcKUe PUCKHU IPU
IIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KyneTypa ncrnonp3oBanus
AIIEKTPOSHEPTHH B
IIOBCEAHEBHOM KU3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHuueckue BOJIHbI, YCIOBUS
pacrpoctpanenus. [lepuos.
CKOpOCTh pacrpoCTpaHEHUs U
JnnrHa BonHbL. [lonepeunsie u
MIPOIOJIbHBIE BOJIHBI

https://m.edsoo.ru/M\W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKA.

I'pomkocTs 3ByKa. BeicoTa TOHA.

TemOp 3ByKa

https://m.eds00.ru/Z82706V70

23

DJIeKTpOMarHuTHbIE BOJIHBI, UX
cBolicTBa U ckopocTh. [llkana
AJIEKTPOMArHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06 X

24

HpI/IHIII/IHI)I pazmocmlsn Hu
TCIICBUACHU . Pa3BI/ITI/IC CpeI[CTB
cBa3u. Paguosokaiys

https://m.edso0.ru/2WQTSLGLV

25

KonrtponsHas pabora
«Komnebanus v BOIHBI»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

IIpsmonmHelHOe
pacrpocTpaHeHHE CBETa B
OAHOPOJIHOM cpefe. ToueuHblit
UCTOYHUK cBeTa. Jlyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OrtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus cseta. [locTpoeHue
M300paKEHU B TNIOCKOM
3epKaie

https://m.edsoo.ru/1IMBKQOM22Z

28

IIpenomnenue csera. IlomHoe
BHYTPEHHEE OTPaKEHHUE.
IIpenenpHBI yroJ MOIHOro
BHYTPEHHETO OTPaXKEeHUS

https://m.edsoo.ru/VV49RISTRN

29

JlabGopaTopHas pabora
«M3mepenue nmokasarens
MIPETIOMIICHHSI CTEKIIa»

https://m.edsoo.ru/J02E1IM1DQ

30

JIunsel. [loctpoenne
n300pakeHuii B muH3e. Dopmyna
TOHKOM JINH3bI. YBEIUYECHHE
JIMH3BI

https://m.edsoo.ru/M\W2MMS9KJIC

31

JlabopaTopHas pabora
«HcciaenoBanne cBOMCTB
M300pa)KEHUN B JIMH3AX)»

https://m.edsoo0.ru/Q1ZCMW980

32

Hucnepcus ceera. ClnoKHbIN
coctaB Oenoro ceera. L[Ber.
JlabopaTopnas pabora
«Habmronenue qucnepcun
CBETa»

https://m.edsoo.ru/KSOWVKE11

33

WuTepdepenius cera.
Judpaxims cBeta.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpakuronHas pemeéTka

34

IToriepeuyHOCTb CBETOBBIX BOJIH.
ITonspuzanus ceera

https://m.edso00.ru/Q2118XY0J

35

OnTryeckue mpudopsl U
YCTPOMCTBA U YCIIOBHUS UX
0e3011acHOr 0 IPUMEHEHHUS

https://m.edso0.ru/M5127JYGT

36

['panu1pl npuMEHUMOCTH
KJIaCCUYECKOM MEXaHUKU.
[ToctynaTsl cnennaibHOMN
TEOPUU OTHOCUTEIHHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU M COKPAICHUE JTMHBI

https://m.edsoo.ru/0VLMCN6B2

38

DHeprusi 1 UMIYJIbC
peNATUBUCTCKOM YacTUllbl. CBS3b
MacChl C SHEPTHel U UMITYJIbCOM.
DHeprus moxost

https://m.edso0.ru/190Z2Y4BUB

39

KontponbeHas pabora «OnTuka.
OCHOBBI CrieMaJIbHON TEOPUU
OTHOCHUTEIBHOCTU»

https://m.edsoo.ru/L8689JPL |

40

®otoHbl. Popmyna [nanka.
DHeprus U UMIyJIbC GPoToHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIIEA0BaHUE
dotoarddexrta. OnbiTor A. T'.
Cronerosa

https://m.edso0.ru/PGL5XXSRO

42

3akoHbl poTodrddexTa.
VYpaBHeHue DUHIITEHHA 1T
dotorpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» poroappexra

43

Hasnenue ceera. Onbithl 1. H.
JleObeneBa. XuMuueckoe
JNEUCTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHE:
dorosnemenT, poToIATIHK,
coJIHEeYHas OaTapest, CBETOINOT

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo teme
«OJIEeMEHTHI KBAHTOBOH OITHUKH

https://m.edsoo.ru/ZE73A67B1

46

Mopnens atoma Tomcona. OnbIThI
Pesepdopna no paccesHuto o-
yacrtull. [Lnanetapuas Mogens
aToMa

https://m.edsoo.ru/FIC11POHN

47

ITocrynatsr bopa

https://m.edso00.ru/6 X7GFHZ9X

48

N3nyyenue u nmoraomieHue
(GOTOHOB MpH Mepexoie aToMa ¢
OJTHOTO YPOBHSI SHEPTHH HA
Ipyrou. Buasl criekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BonHoBbIe CBOIiCTBA YaCTHII.
Bonne! ne bpoiins.
KoprmyckysnsipHo-BoJIHOBOM
nyanu3M. ClIOHTaHHOE U
BBIHYXJICHHOE U3JIy4ECHHUE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PaJUOAKTUBHOCTH.
Omnsitel Pe3epdopaa no
OIIPE/ICTICHHUIO COCTaBa
PaanoOaKTUBHOI'O U3JTyYCHHUA

https://m.edso0.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

o1

CgoiictBa anbda-, 6era-, ramma-
n3ny4deHus. Bivsinue
paiOaKTUBHOCTH HA KUBbBIE
OpraHu3Mbl

https://m.edso0.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNIEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacnaa. ['amma-usznyyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBs3M HYKJIOHOB B sIpE.
S nepubie peakuun. SnepHblil
peaxtop. [IpobGiemsr,
MEPCIIEKTUBBI, IKOJIOTTIECKUE
ACIEKTHI SAEPHON YHEPTreTUKHU

https://m.edso0.ru/CFJYJSSIG

54

DieMeHTapHbI€ YACTHIIbI.
OTkphITHE TO3UTPOHA. MEeTOobI
HAOIIOICHHSI U PETUCTPALIUN
ANeMEHTapHbIX YacTull. Kpyribii
cron «OyHIaMEHTaIbHbIE
B3aUMOACHCTBUA. EAUHCTBO
¢bu3nYecKoil KapTUHBI MUPA»

https://m.edso0.ru/SUC62U40A

55

Dransl pa3BUTHUS ACTPOHOMUH.
IIpuknannoe n
MHUPOBO33pEHYECKOE 3HAUCHUE
actpoHomuu. Buj 3B€31HOTO
HeOa. Co3Be3nus, sipKue 3BE3/bl,
IUIAHETHI, UX BUIMMOE
newxenne. ColHeyHas cHCTEMA

https://m.edsoo.ru/5PXS219VY

56

Comnue. ConHeuHast aKTUBHOCTb.
Ucrounuk sueprun ConHila u

https://m.edso0.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

57

3BE3/bI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3bI
TJIaBHOM MOCIEA0BATEIbHOCTH.
Bnytpennee ctpoenue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O
MIPOU CXOKJICHUH 1 DBOJIOIIUN
CouHiia 1 38631

https://m.edso0.ru/GGD3W74Z0

58

Mneunsii [1yTe — Hama
I'amaktuka. [lonoxenue u
newxenne Comana B ['anakTuke.
lanaktuku. YépHbIC OBIPHI B
SJIpax TamaKTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz6eranue
rajakTtuk. Teopus bospmoro

B3pbIBa. PeMKTOBOE U3IIyueHuUE.

MeraramakTuka

https://m.edsoo.ru/9 IWRLVWNN

60

Hepemennsie npo6iemMsl
aCTPOHOMUH

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHas pabora
«DNEeMEHTBI aCTPOHOMHUU U
acTpou3uKu»

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuit ypok. Ponb
(GU3UKH U aCTPOHOMUU B
SKOHOMHYECKOI,
TEXHOJOIrHYCCKOM, COIUaILHOM
Y ITUYECKOU cepax
JeSITEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/MVNJSCRXYD

63

O6o0mmaromuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MecTO (PM3UKH U aCTPOHOMUHU B
COBPEMEHHOIN HayYHOU KapTHHE
MuUpa

64

O6o0maromuii ypok. Pois
¢bu3nyecKkoii Teopuu B
(bopMUPOBAHUU TIPEICTABICHUMA
0 (pusnueckoit KapTUHE MUpPa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06maromuii ypok. Mecto
(GU3NYIECKO KapTUHBI MUPA B
o011eM psiiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEACTABICHUIN O IPUPOAE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIi ypok. MarautHoe
nosie. DJIeKTpOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PezepBHblii ypok. OnrTuka.
OCHOBBI CIIEIMAIBHON TEOpUHN
OTHOCUTEIILHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pezepnblil ypok. KBanToBas
¢dusmnKa. D1eMeHTbl aCTPOHOMHHU
U acTpoU3UKU

https://m.edsoo.ru/RARQLVO2]

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poidb H MecTo (GU3UKU B
dbopMHpOBaHUU COBpEMEHHOW HAayYHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTHYECKOU JEATEIbHOCTH

Joen

10.2

Y4uThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3UUECKUX MOjeNeil:
MaTepuanbHas TOYKa, MHEpIHalbHAs cHUCTeMa OTC4€Ta, aOCOIIOTHO
TBEPIIOE TEJO, UJeabHBIN ra3; MOJIEIH CTPOCHUS Ta30B, JKUIKOCTEH U
TBEPIBIX T, TOYEYHBIA HJICKTPUUYECKHH 3apsii — MpPH PpPEUICHHH

buznUecKux 3aaau

10.3

PacnioznaBaTth Qusmueckue sBieHHs (MPOIECcChl) U OOBACHITh UX HA
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYISIPHO-KHHETHYECKOW TEOpUHU
CTPOCHMSI BEIIeCTBA M  JJIEKTPOJMHAMUKH: PpPABHOMEPHOE H
PaBHOYCKOpPEHHOE MpPsIMOJIMHEWHOE JBU)KEHHE, CBOOOIHOE MaJIeHHE
TeJN, IBUXKEHHE IO OKPYXHOCTH, HHEPIHS, B3aUMOJACHCTBUE TEI;
mudy3us, OpPOYHOBCKOE [IBI)KEHUE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TEJ, W3MEHEHHE O0bEéMa Tel TIpU  HarpeBaHHUH
(oxmaxaeHuu), TENJIOBOE paBHOBECHE, HCHapeHHue, KOHJEHcalus,
IUIaBJICHWE, KPUCTAJUIM3alUs, KHUIEHHEe, BJIAXHOCTh BO3/AYyXa,
MOBBINIEHUE JAaBJIEHUS ra3a MpH ero HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXJY IapaMeTpaMu COCTOSIHMS Tra3a B H30IpOIEccax;

QJICKTPpU3alua TCJI, B3aMMO/ICHCTBUE 3apsAa0B

10.4

OnucelBaTh MEXaHUYECKOE JBUXKEHHE, HCHONb3YySd (PUIUUECKHE
BEJIMYMHBI: KOOPAMHATA, IIYTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CHJla, HMIOYJIbC Tela, KUHETUYECKas dHeprus,
NOTEHLMAJIbHAsT JHEPrus, MeXaHuueckas pabora, MeXaHHUYyecKas
MOIITHOCTG; PU OMHCAHUU MPABUIBHO TPAKTOBATH (PMU3UUECKHI CMBICT
UCMOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHHS M EAMHMIIBI, HAXOAWUTH
(dopMyIibl, CBA3BIBAIOIIME TaHHYIO (DU3MUECKYIO BEIUYUHY C APYTHUMHU

BCIIMYUHaAMH

10.5

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI M TCIIIOBLIC




SBIICHHSI, WCHONB3ysd (U3MUECKUE BEIUYHMHBI: JIaBIICHHE Tas3a,
TEMIepaTypa, CpemHsss KHHETHYECKas DHEPrusi XaoTUYECKOro
JIBUKEHHUS MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsII dJHeprus, pabora rasa,
KO(pGUIIMEHT TMOJNIE3HOr0 JCHCTBUS TEIJIOBOr'O JBUTATENS; TMpHU
O CAHUH MPaBUIIBLHO TPaKTOBATh busnueckuit CMBICIT
UCIONIb3yEeMbIX BEJIWYUH, MX O0O3HAYEHUS M EJWHUIIBI, HAXOIHUThH
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYUHY C APYTUMU

BCIMYHNHaAM

10.6

OnuceiBaTh M3YyYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
JIEKTpUYECKHE sIBIEeHUs  (Tpolecchl), HCIONb3ys  (uszndeckue
BEJINYUHBIL: ANEKTPUYECKUI 3apan, JJEKTPUYECKOE  IIOJIE,
HaNpsOKEHHOCTh MOJIsI, IOTEHLHUAad, Pa3HOCTh IOTEHIHAJIOB; IpH
OINHMCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOJb3YEMbIX
BEIMYUH, HMX OOO3HAUEHUS U EIUHUIIBI; YKa3bIBaTh (OpMYyIIbI,
CBS3bIBAIOIME  JIAHHYI0  (U3MYECKYI0 BEIMYMHY C  JIPYyTrUMHU

BCIIMYUHaAMH

10.7

aHAIM3UPOBATh (PU3UYECKHE TPOLECCHl U  SBJICHMS, MCIOJIb3Ys
¢u3nyecKre 3aKOHbl U MPUHIUIIBI 3aKOH BCEMUPHOTrO TsArotenus, I, |l
u |1l 3akonbl HproTOHA, 3aKOH COXpaHEHMs] MEXaHWYECKOW SHEpruw,
3aKOH COXPAaHEHUs UMITYJIbCA, MIPUHIUI CYNEPIO3ULIUN CHUJI, TPUHIIUI
paBHOINpaBUs HMHEPIHAIbHBIX CHCTEM OTCYETA;  MOJEKYJSIPHO-
KUHETHYECKYI0 TEOpHIO CTPOEHHS BEIIEeCTBA, ra30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOW HHEPruM TEIUIOBOTO JBMIKEHUS MOJEKYI C
a0COIIOTHON TEMIIepaTypol, MEPBbI 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXPaHEHHUs JJIEKTPUYECKOro 3apsja, 3akoH Kyinona; npu 3ToMm
pasnnyaTh CIOBECHYIO (OpPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4eCKoe

BbIpaXKEHUE U yCI0BUSI (TpaHuULlbl, 001aCTH) IPUMEHUMOCTU

10.8

OOBACHAT, OCHOBHBIE NPUHLUIBI JEHCTBUS MallMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3iuyaTh YCIOBHS MX O€30MaCHOI0o

HCIIOJIb30BAaHUS B HOBCCI{HCBHOﬁ KHU3HU

10.9

BBINOTHATE 9KCHEPUMEHTHI TI0 UCCIEIOBAaHUIO (DU3HYECKUX SBICHUH U
MPOIIECCOB C UCHOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH; MPH
3ToM (GOPMYJIMpPOBaTh NpoOIeMy (3adady) W THUIIOTE3y Y4eOHOro
IKCIIEPUMEHTA, cooupaTh  YCTaHOBKY M3  MPEIJIOKEHHOTrO

00opy1oBaHUs, MPOBOJUTH OMBIT U (OPMYIHNPOBATH BHIBOJIBI

10.10

OcCymiecTBIATh TpsIMBIE W KOCBEHHBIE H3MEpeHUs (HU3UUECKUX

BEJIMYMH; TPH 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO HM3MEpEHHS U




HCIIOJIB30BAaTh M3BCCTHBIC MCTOAbI OLICHKU HOFpGH.IHOCTCfI H3M€p€HPII>i

10.11

HccnenoBath 3aBUCHMOCTH MEKIY (DHU3MUECKMMH BEIUYMHAMH C
UCIOIb30BAHUEM IMPSIMBIX H3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHPOBATh PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(bu3HYECKHX BEIUYHMH B BUJC TaOIHUI] U TPaUKOB, JCJIaTh BHIBOJIBI 110

pe3yibTaTaM UCCICAOBAHUA

10.12

CobnrogaTh mpaBmia O€30MaCHOTO TpyAa TMpU  MPOBEICHUU
UCCIIEZIOBAHUNH B  paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOM M TPOEKTHOH IESITETBHOCTH C HCHOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyIOBAHNUS

10.13

PemaTe pacuérHbple 3a7a4u C SIBHO 3aJaHHOW (PU3NYECKOH MOJIEINbIO,
UCHOJIb3Ys (PU3MYECKHME 3aKOHBI M TMPHUHIMUIIBI; Ha OCHOBE aHaln3a
yCIOBUSI  3a/laud  BbIOMpaTh  (U3HYECKYI0 MOJIENb, BBIICIAThH
dbusnyueckre BEIMYUHBI U (POPMYIBbI, HEOOXOAUMBIE Ui €€ pelieHus,
MPOBOJIUTH PACUETHI U OLIEHUBATh PEATBHOCTH MOJTYYEHHOIO 3HAYCHHUS

bu3nuecKol BEITNIUHBI

10.14

Pewmatp Ka4ueCTBEHHbIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HEMIPOTUBOPEUMBYIO LIEMOYKY PACCYKJECHUM C OMOpPOW HAa U3Y4YEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I?>I/ILICCKI/IG SAIBJICHUS

10.15

Hcnonp3oBaTh TMpH  pemieHWH y4yeOHBIX 3aJad  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJNOTUU Uil TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEepIpETAllud U TPENCTAaBIeHUS Yy4eOHOW W HAy4YHO-TIOMYJISIPHON
uH(pOpMaIuU, TOIYYCHHOW W3 Pa3IMYHBIX UCTOYHHKOB; KPUTHUCCKH

aHAJIM3UPOBATH MOJIyYaeMyto HH(OpMaIuio

10.16

[IpuBoauTh mpuMepsl BKJIaJa POCCHUMCKUX M 3apyOECKHBIX y4YEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUEC TEXHUKU U TEXHOIOTHI

10.17

Wcnonp3oBaTh TeopeTHUecKHe 3HAHUS IO (U3MKE B IOBCEIHEBHOM
KU3HU Ui oOecriedyeHus: 6€301acCHOCTH IIpU 00palleH!H ¢ npubopamu
U TEXHUYECKHUMH YCTPOMCTBAMH, I COXPAaHEHUS 3I0pPOBbSI |

CO0JII0/IEHNS HOPM IKOJIOTHYECKOr0 MTOBEACHUSI B OKpY Karolleil cpene

10.18

Paborath B rpyIe ¢ BHIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh  PabOTy TpyMNIbl, palMOHAIBHO  pacCHpenemsiTh
00sI3aHHOCTH W TIUIAHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallAX, aJ€KBAaTHO OIEHMBATh BKJAJ KaXJIOro M3 Y4aCTHUKOB

IPYIIBI B pelIeHHe pacCMaTpuBaeMol MpooieMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha TMpUMEpax pojib W MeCTo (U3HKH B
(GOpMHUPOBAaHWN COBPEMEHHOW HAYYHOW KAapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHH, B MPAKTUYECKOU ESATEIbHOCTH

JrO/IEH, LIEJIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUpa

11.2

Y4YuTHIBaTH rpaHUubl OPUMCHCHUA U3YUCHHBIX (bl/ISI/I‘IeCKI/IX MOJIEIeH:
TOYCUHBIN SHCKTpI/I‘ICCKI/Iﬁ 3aps, AACpHaAA MOJACJIb aTOMA, HYKJIOHHAsA

MOJICJIb aTOMHOT'O AApa IIpyu PCHICHUH (1)I/ISI/I‘ICCKI/IX 3aaa4d

11.3

PacrioznaBaTth (pusnyeckue sBIeHUs (IpolLiecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJJICKTPOAMHAMMKM ¥  KBaHTOBOH  (M3UKU:
JIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOe  JeHCTBUA  TOKa, B3aUMOJICIICTBUE  MAarHuTOB,
UIEKTPOMAarHUTHAs HWHAYKIMS, JACWCTBUE MAarHUTHOIO WO Ha
OPOBOJHUK C TOKOM M JIBIXKYLIMIICS 3aps, 3JeKTPOMarHUTHbIE
KoyiebaHusT M BOJIHBL, NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa,
OTpakeHHEe,  NpeJioMJieHHe, HHTeppepeHuus, AUPpakuus U
noJsipu3alusi CBeTa, JUcHepcusi cBeTa, (HoTornekTpuueckuil 3¢ ekt
(botorddexT), cBeTOBOC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (SHGKTpI/I‘IeCKI/Ie,
MarHUTHBIE, ONTHYECKHE, IEKTPUUECKYIO MPOBOAMMOCTh PA3IUYHBIX
cCped) U DIEKTPOMAarHUTHBIE sBIEHHUS (IPOLECCHI), HCIOJb3Ys
¢u3nyeckre BEIMYMHBL:  DJIEKTPUYECKHH  3apsi, cuja  TOKa,
AJIEKTPUUECKOE  HAIpPSDKEHHE,  DJIEKTPUUECKOE  CONPOTHUBIICHUE,
paszHocts motennuanoB, J/IC, pabora TOka, WHIYKIUS MarHUTHOTO
noyst, cwia Awmmepa, cwia JlopeHIa, HWHIYKTHMBHOCTb KaTyIIKH,
OHEPIrus JJICKTPUYCCKOI'O WU MArHUTHOI'O HOJ'IGfI, nmepuoa M 4actora
KoyiebaHui B K0s1eOaTeIbHOM KOHTYpE, 3apsil U cujla TOKa B Ipoliecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHuH, ¢doxycHoe
pacCTOAHHUE M OINTHYCCKasA CHJIa JHWH3bI;, IIPU OINHMCAHHWH IIPaBUIIBHO
TPAKTOBATb (bI/IBI/IquKI/Iﬁ CMLBICJI HUCHOJIB3YCMbIX  BCJIMYUH, ux
O603H21‘-IGHI/I}I U CAWHUIBI, YKa3bIBaTb (I)OpMynLI, CBS3BIBAKOIIINC

JaHHYIO (PU3MUYECKYIO BEIMUYUHY C APYTUMHU BEITUUYNHAMU




11.5

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U IIPOLCCChHI, UCIIOJIb3YAI
(bHSI/I‘ICCKI/Ie BCIIMUYUHBI: CKOPOCTb 3JICKTPOMAIrHUTHBLIX BOJIH, AJIMHA
BOJIHBI KW YacCTOTa CBCTA, JHCPrust W HMITYJIbBC q)OTOHa, nmepuon
nojypacmnazaa, OSHEPrud CBA3KM ATOMHBIX AOCP;, NOPU OIHMCAHWUUN
IMPpaBUJIBHO TPAKTOBATH (bl/ISI/I'-IeCKI/Iﬁ CMBICJI UCITOJIb3YEMBIX BCIIMYUH,
nx o0O03HaueHUs U CAVHUIBI, YKa3bIBaTb (bOpMy.]'II)I, CBS3BIBAIOIIINE
JaHHYIO (bI/IBI/ILIGCKYIO BCIIMYNHY C APYTUMU BCINYNHAMHU, BBIYUCIIATD

3HauEHUE (PU3NUECKOIN BETUUUHBI

11.6

Ananu3upoBaTh (QU3MUECKHE TPOIECChl U  SBICHHS, HCHOJIb3YS
¢u3nyeckre 3aKOHBI WM NpUHOMNBL:  3akoH OMa,  3aKOHBI
IIOCJIENIOBATENBHOIO M IapauIeJIbHOTO COEIUHEHHUS IPOBOIHHUKOB,
3akoH Jlxoyisa — JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHEHHOr0 PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  IIPEJIOMJICHMS ~ CBE€Ta, ypaBHEHUE  OUHINTEMHA 1A
dotorddexTa, 3aKOH COXpaHEHUsS] HHEPrHHM, 3aKOH COXPaHEHUsS
UMIyJIbCAa, 3aKOH COXPAaHEHUsI JJIEKTPUUYECKOro 3apsia, 3aKoH
COXpaHEHMS  MaccoBOro  4ucia, Mnoctyiatel bopa, 3akoH
paZluoaKTUBHOIO pacmaja; IpH O3TOM  pa3jddaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYE€CKOE BBIPAXKEHUE U YCIOBUS

(TpaHUIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Onpezlenﬂn, HammpaBJICHUC BCKTOpa HWHAYKOWUH MAarHMTHOTO IIOJIA

MPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHIa

11.8

CtpouTh ¥ ONHUCHIBATH HU300paKEHHE, CO3AaBAEMOE IUIOCKUM

3€pKaJIOM, TOHKOU JIMH30M1

11.9

BbINOMHATE 3KCIEPUMEHTHI 10 UCCIIEN0BAaHUIO (PU3HUYECKUX SIBICHUM U
IIPOLIECCOB C MCIOJB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3TOM (opMynupoBaTth MnpoOieMy (3agady) M THUIOTE3y Y4eOHOro
IKCIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOIO

000pyIOBaHUs, IPOBOJUTH OMBIT U (OPMYIHNPOBATH BHIBOJIBI

11.10

OCYIJ.ICCTBJI?ITB IpsAMBIC W KOCBCHHBIC H3MCPCHUIA (1)I/I3I/I‘-ICCKI/IX
BCIIMUMUH,; IIPU 3TOM BBI6I/IpaTB ONTHMAJILHEIA CIIOCO0 HU3MECPCHUA U

HCIIOJIB30BAaTh U3BCCTHBIC METOAbI OLICHKH HOFpGHIHOCTCfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DPM3UYECKUX BEIMYUH C HCIIOJIb30BaHHEM
OpSIMBIX U3MEPEHMI; TPU O3TOM KOHCTPYHPOBATh  yCTaHOBKY,
(GUKCHUpPOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX
BEJIMYUH B BUJE TabIUIl U rpaduKoB, 1enaTh BHIBOJBI IO pe3yJbTaTaM

HCCIICO0OBaHUA

11.12

Cobmonate mnpaBuia 0Oe30macHOTO TpyJa IpU  MPOBEIECHUU




UCCIEOBAaHUM B  pamMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-
MCCIIEIOBATEIbCKOW U MPOEKTHOM AEATEIBHOCTU C UCIOJIb30BAHHEM

U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHbple 3aa4u C SIBHO 3aJaHHON (M3WYECKOH MOJEIbIO,
UCTIONB3Ysl (pru3mueckrne 3aKOHBl M MPUHIUIBI, HA OCHOBE aHaln3a
yCIOBUSL  3ala4dl  BBIOMpaTh  (UBHYECKYI0 MOJENb, BBIICIATH
dbusznueckre BeIMYUHBI U (POPMYITbI, HEOOXOIUMBIE ISl €€ PEIICHHUS,
MPOBOJIUTH PACUETHI U OIICHUBATh PEAIbHOCTh MOJYYEHHOT'O0 3HAUYCHUS

bu3HUeCcKOl BEITNINHBI

11.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKJIECHUM C OMOPOA HA M3YYEHHBIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/ISI/I‘{CCKI/I€ SABJICHU A

11.15

Wcnonp3oBaTh Ipu  pelleHMH y4dyeOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMAIMOHHBIE TEXHOJOTUU Ui IOUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpIpPETALUd U MpeIcTaBleHUs] y4eOHOW M Hay4yHO-TIOMYJIpHOU
uH(pOpMaIUK, MMOJYYECHHON W3 PA3IMYHBIX HMCTOYHMKOB; KPUTHUYECKU

aHAJIM3UPOBATH NOJIYyYaeMyI0 HH()OPMALUIO

11.16

OOBSICHATh MPUHLUIBI JASHCTBUS MAalIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HMX O€30IaCHOrO HCIOJb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMeEpHl BKJIaga POCCHICKUX H 3apyOESKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHC TCXHUKH U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeopeTHUecKne 3HAHUS TO (U3MKE B IMOBCEIHEBHOM
KHU3HH U1 oOecreueHus: 6e30MacHOCTH MPH 00 paIleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, [JII COXPAHEHHS 30POBbSI U

COOJIIOIEHUS HOPM 3KOJIOTMUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

PaGotate B rpynme ¢ BBINOJHEHHWEM Pa3IUYHBIX COIMATIBHBIX DPOJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNIbBI,  PAlMOHAIBLHO  PaCHpedessiTh
00s3aHHOCTH Y TUIAHUPOBATH JIEATEIIbHOCTh B  HECTAaHJIAPTHBIX
CUTyallusX, aJICKBaTHO OLIEHWBATh BKJAJ KaXIOTO0 W3 YYaCTHHUKOB

IPYMIbI B pELICHUE pacCMaTPUBAEMOI TPOOIIEMbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NKA U METO/JIbl HAYYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o npupoge. Haydnbie
METO/BI MO3HAHUS OKpYyKarouero mupa. Poib
OKCIEpUMEHTa W TEOpUHM B  MPOLIECCE

MIO3HAHUS IPUPOBL. DKCIEPUMEHT B (pr3HKe

1.2

MonenmupoBanue (QU3NYECKUX SABJICHUN U
nporeccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI M TEOpHH. ['paHUIBI TPUMEHUMOCTH
(buznUecKux 3aKOHOB. [MpuHIHAD
cooTBeTCTBHs. Poinp W MecTto (U3HKH B
(dhopMHUpOBaHUHU COBPEMEHHOM Hay4YHOU
KapTUHBI MUpa, B MPaKTUYIECKOM

NEeATEILHOCTH JIIOEN

MEXAHUKA

KNMHEMATUKA

211

Mexannyeckoe JABUIXXCHHUC. OTHOCHTEILHOCTD
MEXaHUYECCKOI'O ABUXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

212

[Tepemenienue, CKOpOCTh (CpemHssi CKOPOCTh,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHUe
MaTepHaanoﬁ TOYKH, HUX IPOCKIMU Ha OCHU
CHCTEMBI KOOpPJIMHAT. Cnoxenue

MEPEMEIICHUHN U CI0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJINHEUHOE JBUKEHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOPEHHS, Iy TH u NepEMEIICHUS

MaTCpI/IaHBHOf/'I TOYKH OT BPpEMCHU




2.14

CBobonmHoe mazieane. Y CKOpeHne CBOOOTHOTO

naacHus

2.15

KpuBonuneitnoe naBuwkenue. PaBHomepHOe
JIBIKEHME  MAaTepUaJbHOM  TOYKM 1O
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAs
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpocTpeMUTEILHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpOUCTBA: CIIHJIOMETD,
JIBJKEHUE CHapsA0B, LIEMHbIE U PEMEHHbIE

nepeaadn

2.1.7

[IpakTrueckue paboTHI. N3mepenne
MIHOBEHHOMU CKOPOCTH. Uccnenoanue
COOTHOILIEHHUSI MEXKIY IYTSIMU, POWICHHBIMH
TEJIOM  3a  IOCIEINOBATENbHBIE  pPaBHBIC
MPOMEXKYTKHA BPEMEHU MPHU PABHOYCKOPEHHOM
JIBDKEHUM C HayallbHOM CKOPOCTBIO, paBHOM
Hymt0. M3ydeHune ABMKEHUS 1IapuKa B BSI3KOU
KuAkocTH. M3ydyeHue  JBMXKEHMs — Tena,

OpOILIEHHOT'0 TOPHU3OHTAIBLHO

2.2

TMHAMUKA

221

[TpuHnmn OTHOCHUTEJIbHOCTH T'amuies.
IlepBbrii 3axkoH HerooToHa. HMHepuuaibHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cyneprno3unuuu

CUJI

2.2.3

Bropoit 3akon HeroTOHa A MaTepuanibHOR
TOYKM B WHEPUHAIBHOM CHCTEME OTCUYETa
(UCO). Tperut 3axkon Herorona mis

MaTCpUaJIbHBIX TOYEK

224

3aKOH BCEeMHUPHOro TAroteHus. Cuiia TsHKecTH.

[TepBas kocMuueckas ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHUs
CKOJNIb)KEHUSI M CUJa  TPEHHS  IOKOS.

Kosddunment tpenus. Cuna conpoTHBICHHUS




IIpu ABWIKCHUU TCJIAa B )KUJKOCTU UJIM ra3ec

2.2.7

HOCTYHaTeJIbHOC U BpalIaTCIIbHOC IBHIKXCHUC

a0COJIFOTHO TBEPIOTO TEIa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPAILEHUS.
[Imeqo cumbl. YciioBUS paBHOBECHS TBEPAOrO

Terma B UCO

2.2.9

TexHudeckue  yCTpOMCTBA:  MOAUIMITHUKH,

JABUKCHUC NCKYCCTBCHHbBIX CITYTHHUKOB

2.2.10

[Tpaktnyeckue paboTel. M3yueHune HBUKCHHS
Opycka MO HAaKJIOHHOM IIJIOCKOCTH O]
JIEeHCTBHEM HECKONBbKUX cui. MccnemoBanme
3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HHKAIOIIUX
B JehOpPMUPYEMON TPYKUHE W PE3UHOBOM
oOpa3iie, OT BEIUYMHBI HX JedopMaIuu.
HccenenoBanue ycioBuil paBHOBECUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpallCHUA

2.3

3AKOHbI COXPAHEHIA B MEXAHUKE

231

NMmnynec MaTepHalbHOM TOYKHM, CHCTEMBI
MaTepUaJIbHBIX TO4YeK. HMmnynasc cuiasl u

HU3MCHCHHC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyisca B HCO.

PeakTiBHOE IBUXKEHHUE

2.3.3

Pa6Gora cuinsl

2.34

MOoOIIHOCTb CUIIBI

2.35

Kunernueckast sHeprust MaT€pUAIILHON TOYKHU.

TeopeMa 0 KHHETUYECKOU 3HEPTUU

2.3.6

[TorenumnanbHass »Heprus. IloTeHunanbHas
SHEPrus yIpyro nedopMupoBaHHOM
npykusbl. lloTeHumanbHas »>HEprus Temna

BOJIM3M MOBEPXHOCTH 3eMJIU

2.3.7

[ToreHuManbHBIE ¥ HENOTEHIHMAJIbHBIE CHIIBL.
CBsi3b  pabOTHI HEMOTEHIIMAIBHBIX CHJ C

U3MCHCHUEM MEXaHHUYEeCKOM OHCPrun

CUCTEMbI TCII. 3aKoH COXpPaHCHUA




MEXaHWYECKON SHEPIrUu

2.3.8 VYupyrue v Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckne ycTpOMCTBA: JIBUKEHHE PaKerT,
o BOJIOMET, KOMEP, NPY>KUHHBIN MHUCTOJET
[Ipaktnueckue paborsl. W3yueHue cBs3U
2310 CKOpOCTEH TeJl TMpH HEynpyroM ynaape.

HccrnenoBanue cBsA3M  pabOTBl  CHIBI €

W3MEHEHHEM MEXaHUYISCKOM SHCPruu Tejia

MOJIEKVYIJIAPHASA ®U3UKA U TEPMO/NHAMUKA

3.1

OCHOBBI MOJIEK VJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHbIE MIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYEeCKON TEOPHUHU. BpoyHnoBckoe
nerxenne. J(uddysus. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEIIECTBA

3.12

Mopaenu crTpoeHus] Ta30B, KUAKOCTEH U
TBEPABIX Ted U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJEIE

3.13

Macca wmonekyn. KommuectBo BemiecTsa.

[TocrosinHas ABoraapo

314

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. lllkana remneparyp Llenscus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
yYpaBHEHHUE MOJIEKYJISIPHO-KHHETHY €CKOU

TCOpUHU UJACATIBHOI' O I'a3a

3.16

AGcomoTHas TeMIiepatypa Kak Mepa cpeaHeit
KHHETUYECKOW PHEPrUU TEIUIOBOTO JBUKCHHS

yactun rasa. [llkana remneparyp Kensuna

3.1.7

VpaBuenne Knaneiipona — Menneneesa.

3akoH J/lampToHA

3.18

I'azoBbIe 3akoHBI. M30mpoliecchl B Ujl€aIbHOM
rase ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, u3obapa

3.1.9

Texnuueckue yCTpoiicTBa: TEPMOMETD,

OapoMeTp




3.1.10

[Tpaktueckue paborbl. M3mepeHue wmacchl
BO3JyXa B KJIACCHOW KoMHaTe. MccienoBaHue
3aBUCUMOCTU MCXKAY apaMeTpaM COCTOAHUSA

pa3pexeHHoro ra3a

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoauHamuueckast cucrema. BHyTpeHHsS
SHEPrusi TEPMOJAMHAMHUYECKOH CHCTEMBl U

CIIOCOOBI €€ U3MEHEHUSA

3.2.2

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPIrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

Buael Tenmonepenauu: TEIIONPOBOAHOCTb,
KOHBEKLIMS, U3ydeHue. TemnoéMKoCcTh Tena.
VienpbHasd TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYECCTBA TCILJIOTHI ITPpH TCILJIONICPCaAaAuc

324

[TepBeiit 3ak0H TepMOUHAMUKH. [[puMeHeHne
MIepBOro 3aKOHa TEPMOJIUHAMUKHU K
usonporeccam. ['padudeckas mHTEpHIpeTanus

paboThI raza

3.25

TennoBeie MamuHbl. [IpUHOMOBL JIEHCTBUS
TETIOBBIX MammuH. [IpeoOpa3zoBanusi sHEepruu
B  TEWIOBHIX MammHax. Koaddumuent
nosiesHoro  aeiictBus  (mamee —  KILJI)

terioBor MamuHbl. [Hukin Kapao u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatuMocTh mpolieccoB B IPHPOJIE.
TennoBble JIBUTaTeIIN. DKOJIOru4yecKue

1po0JIEMBI TEIIOAHEPT ETUKHU

3.2.7

Texnuueckue YCTpOUCTBA: JIBUTaTelb
BHYTPEHHETO CropaHus, OBITOBOM

XOJOAUJIIBHUK, KOHAULIUOHED

3.2.8

[TpakTuyeckue padoTel. MI3MepeHue ynelbHoi

TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobpazoBanue u KoHAeHcalus. Mcnapenue




" KHUIICHHE. VnenpHas TEIJIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIIEPaTypPhl

KHUIICHHUS OT JaBJICHUS

AOconoTHaE W OTHOCUTEIbHAS BIIAXKHOCTH

332 BO3ayxa. HachlleHHbIi nap
TBépnoe TEJIO. Kpucrannnueckue u
333 amopduble Terma. AHHM3OTPOINHUS  CBOWCTB
o KpPUCTAJIOB. Kunkue KPH CTaJIJIBI.
CoBpeMeHHbIE MaTepUaIbI
334 [InaBnenne u Kpucraumszauus. YJenbHas
- TerioTa miaasiaeHus. Cyonumanus
3.35 YpaBHEHUE TEMIOBOrO OanaHca
TexHuueckue yCTpPOMCTBA: TUIPOMETP U
336 MICUXPOMETP,  KAIOPUMETP,  TEXHOJOTUHU
o MOJIyYEHUs] COBPEMEHHBIX MAaTEpUajIoB, B TOM
YyClle HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboThI. N3mepenue
o BJIQXKHOCTHU BO3/1yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpu3aiys Ten. DIeKTpudecKuil 3apsaa. [sa
o BUJIA AIIEKTPUYECKUX 3aPsIOB
[IpoBoaHUKH, JUAJIEKTPUKU u
41.2
MOJIYITPOBOJHUKH
4.1.3 3aK0H COXpaHEHHS JICKTPUYIECKOr 0 3apsiia
41.4 B3aumoneiictBue 3apsaaoB. 3akon Kynona
4.1 DNeKTpU4ecKkoe  TOJIE. Hanpsxénnocts
415 3JIEKTPUYECKOT O OJIA. [Tpunnun
o cyneprno3uiiui.  JIuHMM ~ HanpsHKEHHOCTH
AJEKTPUYECKOT O MOJISt
416 PaGota cun  31EKTPOCTaTUYECKOTO  MOJIS.
o ITorennnan. Pa3zHocTh IOTEHIINAIOB
417 [TpoBOMHUKN ¥ UAJIEKTPUKA B TOCTOSTHHOM

SJICKTPUYICCKOM IToJIC. I[I/IB.HGKTpI/I‘-IeCKaSI




MMPOHNUIIAEMOCTDb

DNEeKTPOEMKOCTD. Konnencarop.
418 DneKTpOEMKOCTh IUIOCKOTO  KOHJEHcAaTopa.
OHeprus 3apsLKEHHOr0 KOHAeHcaTopa
TexHuueckne  yCTPOMCTBA:  BJIEKTPOCKOIL,
419 JIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3allUTa,
o 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
4110 IIpakTnyeckue paboTBHI. N3mepenune

SHGKTpOéMKOCTI/I KOHJACHCATOpa

4.2

HOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

VcnoBus CYHICCTBOBAHUSA IIOCTOAHHOI'O

421 EeKTpHYEcKoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 ydacTka LenH
423 DJEKTPUYECKOE CONPOTUBIIEHUE. Y EIbHOE
o COIPOTHBJICHHUE BEIECTBA
424 ITocnenoBarensHOE, napasuleiIbHOE,
o CMEIIaHHOE COETMHEHHE TPOBOIHUKOB
PaboTta snextpuueckoro toka. 3akoH J[xoyis
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3MEKTPUUECKOT0 TOKA
anekTpoaBwkymas cuina (mamee — DJC) u
427 BHYTPEHHEE COIPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Owma s TOMHOM  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ampikanue
DJeKTpOoHHAas IIPOBOUMOCTD TBEPIBIX
428 METAJIJIOB.  3aBUCHUMOCTb  CONPOTUBIIECHUS
o METaJIJIOB oT TEMIIEPaTyphbl.
CBepXnmpoBOIUMOCTh
429 OnexTtpudyeckuii TOK B BakyyMe. CBoiicTBa
o AJIEKTPOHHBIX MyYKOB
4.2.10 ITonynpoBoauuku. CoOCTBEHHas U MpUMeECHas




MPOBOJIUMOCTh TOJIYIIPOBOAHUKOB. (CBOMCTBA

p-n nepexona. [ToaynpoBoaHUKOBBIE TPUOOPEI

4211

DJEKTPUYECKHI  TOK B DJIEKTPOJIHTAX.
DeKTponuTHYeCcKast JCCOLIMALIUS.

DJIEKTPOu3

4.2.12

DIIEeKTPUIECKUN TOK B raszax.
CaMOCTOATENPHBIIET M HECAMOCTOSATENbHBINA
pa3psia. PasnuuHble TUIBI CaMOCTOSITEIBHOIO

paspsana. Monnus. [lnazma

4.2.13

Texnuyeckue  yCTpoiicTBa: amMIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTebHbIe npudopsl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBJICHHUS, BaKyyMHBbII O/,
TEPMHUCTOPBI u (boTOpE3UCTOPHI,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAaHUKA

4.2.14

IIpakTnueckue paboTHI. N3yuenue
CMELIaHHOT'O COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wuCTOUHMKA TOKa M €ro
BHYTpEHHEro conportusieHus. HaOmonenue

QJICKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

4

SJIEKTPOAMHAMUKA

MAI'HUTHOE ITOJIE. 9JIEKTPOMAT'HUTHAS NHA YKL

43.1

Ilocrosgsuurle MaruuThl. B3anmoneiicrBue

IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mose. Bekrop MarHuTHOU
vHAyKIuY.  IlpuHoun — cyneprnosuuuu.
Jluanm marnuTHOM wuHAYKIMH. KaprtuHa
JUHUM  MarHUTHOM  WHIOYKIUU  TIOJIS

IIOCTOAHHBIX MAarHUTOB




MaruutHoe MoJie NPOBOJHHKA C TOKOM.
Kapruna nuHuid mosist JUIMHHOTO MPSIMOTO

MMpOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O

433 MIPOBOJIHMKA, KATYHIKH C TOKOM. OImbIT
Opctena. B3anmoaelicTBre NPOBOAHUKOB C
TOKOM
4.3.4 Cuna Amnepa, e€ MOAYJIb U HAalIpaBJICHUE
Cuna Jlopenna, e€ MoIysb M HalpaBJICHHE.
JBrkeHUE  3apsHKEHHOM  YacTHIbBl B
435 OJHOPOAHOM MarHuTHOM Tone. Pabora
cuisl JlopeHua
4.3.6 SIBneHMEe 37IEKTPOMarHUTHOM UHIYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKITUU
O/1C nHayKIMH. 3aKOH 3JIEKTPOMarHUTHOU
438 uHaykuun Papanes
BuxpeBoe oanektpuueckoe mone. IJC
WHIYKIIMA B TPOBOJHHKE, IBIIKYIIEMCS
439 MOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM
(S
4.3.10 [IpaBuno Jlenua
NHIyKTUBHOCTD. SIBJICHHE CaMOMHIYKITUH.
4.3.11
S/1C caMmonHayKIMn
DHeprusi MarHUTHOTO TOJIA KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIE
Texnuueckue  yCTPOHCTBA:  TOCTOSIHHBIC
MarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABHUTATEb, YCKOPHUTENH!
3JIEMEHTAPHBIX YACTHUL], UHIYKI[MOHHAS [1€Yb
IIpakTnueckue paboTHI. N3yuenne
MarHMTHOTO TIOJISI KaTYHIIKA C TOKOM.
4.3.15 UccnenoBanue JelWCTBUS  MOCTOSHHOIO

MarauvTa Ha paMKy C TOKOM. I/ICCJIe,Z[OBaHI/IC

SIBJICHU A SHGKTpOMaI‘HI/ITHOf/'I WHAYKOWUH




KOJIEBAHM A U BOJIHBI

5.1

MEXAHMYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEGAHWA

Konebatensnass  cucrema. CBOOOnIHBIE
koneOanus. [apMoHMYECKHE KOJIeOaHMS.
511
[lepuon, wacrora, ammmtyga u ¢asa

KoJe0aHum

[IpykuHHBII MasATHHK. MareMaTuyeckuit

5.1.2

MasiTHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe u TUHAMHYECKOE

OIHCaHHe KOJIe0aTEILHOr O JABUXCHUSA

IIpeBpawmenne SHEpPruu npu
rapMOHUYECKUX KOJICOQHHSX. CBs3b
514 aAMILTATYAbL KoJIe0aHmit HCXOTHOU
BEJIMYHMHBI C aMIUIUTYAaMHU KojeOaHuil eé

CKOpPOCTHU U YCKOPEHHUSI

Konebatenpuplii  koHTYyp.  CBOOOIHBIE
JIEKTPOMAarHUTHbBIE KoJiebaHus B
UJCATBHOM  KOJeOaTenbHOM  KOHTYpE.
> AHanorust MeXAy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIeOaHUSAMHU.

®opmyia TomcoHa

6 3aKkoH COXpPaHCHUS SHEPruu B UACAJIBHOM
5.1.
Ko0JIe0aTEILHOM KOHTYpPEC

BBIHY)KI[CHHBIG MeXaHH4YeCcKue KojeOaHus.
517 Pe3onanc. Pe3onancuas KpuBasl.
BeiHyX1eHHBIE 3JIEKTPOMAarHUTHbHIE

KosjebaHus.

[lepemennsiii  TOK.  CuHYycOMIaIbHBIN
5.1.8

MEPEMEHHBIN TOK.

Mo1HoCTB IIEPEMEHHOI0 TOKA.
5.1.9 AMINIMTYAHOE U JEHCTBYIOIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSHKCHU S

5.1.10 Tpancdopmarop. [IponsBoacTso, mepenaya




U TOTPeOJICHUE DIEKTPUYECKOH SHEPIrUH.
OKOJIOTUYECKHE PUCKH IIPU MPOU3BOJCTBE
IEKTPHUY ECKOU JHEPIUMu. Kynberypa
UCIOJIb30BaHUS 3JEKTPO3HEPTUU B

MOBCEIHEBHOI KU3HU

Texnuueckue ycTpoiicTBa: ceiicmorpad,

5.1.11 BJIEKTPUYECKUM 3BOHOK, JIAHUT
aJeKTporiepeaay
[Ipaktuueckue pabotel. WccrmemoBanue
3aBUCUMOCTH TI€pPHOJIa MaJbIX KoJeOaHuit
5110 rpy3a Ha HUTH OT JJUHBI HUTH U MaCChI

rpy3a. MccnenoBanue nepeMeHHOr o TOKa B
LeNU U3 MOCIeN0BATEIbHO COEAMHEHHBIX

KOHACHCATOpPA, KATYIIKH U pE3UCTOPpa

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexannueckue BOJIHBI, yCJ10BUA
pacnpoctpanenus. Ilepuon. Ckopocthb
paciipoCTpaHCHUA u JJINHa BOJIHBI.

HonepeqHHe H IIPOJOJIbHBIC BOJIHBI

5.2.2

WnTepdepenuus u TG paxus

MCXaHHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJEeKTPOMarHUTHbIE  BOJIHBL. Y CIIOBHUS
U3IMY4YeHHUs]  DJIEeKTPOMArHUTHBIX  BOJH.
B3aumnas opuenranusi BekTopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJH:
OTpa)K€HHE, IPEIIOMJICHUE, MOJSIpU3alIys,
mudpakuus, uHteppepeHuus. CKOpPOCTb

SJICKTPOMATrHUTHBIX BOJIH

5.2.6

lkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3I€eKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paguocCBiA3n U TCICBUJACHMUA.




Panuonokanus. DIIeKTPOMarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

5.2.8

TexHuyeckue ycTpoHCTBa: MY3bIKalIbHbIE
WHCTPYMEHTBI, yIbTpa3ByKOBas
JMarHOCTUKA B TEXHUKE W MEIUIUHE,
panap, pazuonpuEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

531

[IpssMonMHENHOE PAacIpOCTpPaHEHHUE CBETa

B oflHOpoaHOU cpene. JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBI OTpPaXKEHUS
ceTa. [locTpoeHne H300pakeHni B IIOCKOM

3epKase

5.3.3

IIpenomnenune cBera. 3aKOHBI IMPETOMIICHUS
CBeTa. AOCOMOTHBIN nokasareib

MMPCIOMIICHUA

5.34

[Tonxoe BHYTPEHHEE OTpa>keHHE.
IIpenenbHbI yros MOJHOIO BHYTPEHHETO

OTpa’KeHUs

5.35

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cera. L[Ber

5.3.6

CoOuparone M paccerBalOlfe JIHUH3BI.
Tonkass nuH3a. DOKYCHOE paccTOSHUE U
OIITHYCCKasA CHnJia TOHKOU JIMH3BbI.
[TocTpoenue n3o0paxeHuii B coOOMparommx
U pacceuBaromux JmH3aX. Popmyna
TOHKOW JIMH3BL. YBEIUYEHHUE, [aBaeMoe

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON

OIITHUKH

5.3.8

WUnrtepdepennust  csera.  KorepeHTHble
UCTOYHHUKH. Ycenosus HaOro1eHUs
MaKCHUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX

CI/IH(l)aBHI)IX KOI'€pCHTHBIX UCTOUYHUKOB




Huopakuust  cBera.  JudpaxnuonHas

pemérka. YcinoBue HaOMIOACHUS TIIABHBIX

5.3.9 MaKCHMYMOB npu naJieHuu
MOHOXPOMAaTUYECKOIr0 cBeTa Ha
TU(GPAKIHOHHYIO PEIIETKY
5.3.10 [Tonsipuzamnus ceera
TexHuueckue yCTpPOMCTBA: OUYKH, JIyIa,
doToamnmapaT, NTPOSKIIMOHHBIA arapar,
5.3.11 MHKPOCKOTI, TEeJIECKOII, BOJIOKOHHAs
OITHKA, I paKkIOHHAS peméTka,
MOJIIPOU T
[IpakTrueckue paboTHI. N3zmepenne
5310 nmokasarens mnpejomiieHus. MccnegoBanue

CBOMCTB  HM300pakxeHWH B  JIMH3aX.

HaGnronenne nucnepcun cBera

DJIEMEHTHI CHEITUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

6.1

I'panuipl OPUMEHUMOCTH KIJIACCUUYECKOU
MEXaHHKH. [ToctynaTer TEOpUHU
OTHOCHUTEIBHOCTH: MHBApUAHTHOCTD
MOAYJsl CKOPOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTU DUHIITEHA

6.2

OTHOCHTEIIBHOCTh OIHOBPCMCHHOCTH.
3aMe)IJ'I€HI/Ie BpEMCHHU MU COKPALICHUC

JIVHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs3p Maccbl € HEPrued M HUMITYJIbCOM
CBOOOZHOM 4YacTULBI. ODHEpPrus IMOKOs

cBOOOIHOMN YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTHI KBAHTOBOU OIITUKU

711

®otonbl. Dopmyna [lnanka cBsi3u 3HEpruu
doroHa c ero wyacrtoToil. OHeprus u

UMIYyJIbC GOTOHA

7.12

OtkpeiTHE U HccnenoBanue GoTorddexTa.




OnpITEI AlT. Cronerosa. 3aKOHbBI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHHA IS
doTorddexra. «Kpacnas rpaHuIa»

dotorddexra

714

Hanenue ceera. Onbitel [1.H. JIeGenera

7.15

XUMHUYECKOE JIENCTBUE CBETA

7.16

TexHuueckne ycTpoicTBa: (OTOIJIEMEHT,
dboTonaATIHK, COJHEYHas Oarapes,

CBETOOUOA

7.2

CTPOEHUE ATOMA

7.2.1

Mogaens atoma ToMmcoHa. OIBITE
Pesepdopaa nmo uccienoBaHUO CTPOCHUS

aToMa. HHaHeTapHaﬂ MOACIb aTOMa

7.2.2

[ToctrynaTtsi Bopa. Nznyuenue u
noryionieHne  (poToHOB mpu  mepexoie
aToMa C OJHOIO YpOBHS DSHEpPrMM Ha
npyroii. Bunsl cnektpos. CekTp ypoBHeEH

SHEPruH aToMa BOJ0POa

7.2.3

BosiHOBBIE CBOMcTBa uyacTul. Bonsbl ne
bporins. KopnyckynspHo-BOJTHOBO
nyamusMm.  Judpakmus  2IeKTpOHOB  Ha

KpHCTaJlIax

7.2.4

CrioHTaHHOE U BBIHY)XXICHHOC H3JIYUYCHHC.

YCTpoiicTBO M MPUHIUT pabOTHI Ja3epa

7.2.5

TexHuueckne ycTpouCTBa: CIEKTPalIbHbBIN
aHanu3 (CHEKTPOCKOM), Ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[Tpaktnueckne  paborel. HaOmopeHue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl HaOMIOAEHUS W PErucTpaluu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpeITHE  PaIUOAKTUBHOCTU.  ONBITHI




Pesepdopna mno ompeneneHuro cocraBa
paavoakTHBHOrO  u3iydeHus. CBoicTBa
anbda-, 6era-, ramMmma-u3nydeHus. Biusaue

PaaIruOaKTHUBHOCTH HaA JXUBBIC OPraHrn3Mbl

7.3.3

OTkpelTHE  TPOTOHA W HEWUTpOHAa.
Hyxnonnast monmens simpa [eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

snapa. M3otomnsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacna. T"amma-
U3ITydeHHE. 3aKkoH pali0aKTUBHOT O

pacmana

7.3.5

OHeprust CBA3M HYKJIOHOB B sjpe.

Snepubie cunbl. Jlegext macchl sapa

7.3.6

SInepHble peakuuu. JlemeHue M CHHTE3

saep

7.3.7

S nepubiii peaxTop. TepmosiaepHblii
cuHre3. IlpoGiemMbl W  MEpCHEKTUBHI
SAIEPHOM  DHEPreTUKH. OKOJIOTMYECKUe

ACIICKTHI AO€PH Ol DH CPreTuKn

7.3.8

SHCMCHTapHBIG qaCTHUILbI. OTKpI)ITI/Ie
MMO3UTpPOHA. qDYH)IaMeHTaJ'H)H bIC

B3aUMOJIEN CTBUS

7.3.9

TexHuyeckue  YCTpOMCTBa:  JO3UMETP,
KaMmepa BuibcoHa, SAEpHBIM  peakTop,

atomMHas 6omOa

7.3.10

[TpakTuueckue pabotel. VccrnegoBanue
TPEKOB YaCTHII (mo TOTOBBIM

doTorpadusim)

SJIEMEHTBI ACTPO®U3UKHN

8.1

Bun 3Bémnoro ueba. Co3Be3mmsi, sipkue

3Bé3IILI, JIaHCThI, UX BUAUMOC IBHKCHHUC

8.2

Comgeunass cucrtema. llmaHeTbl 3eMHOU

Ir'pyHaIibl. IInaHeThI-rUraHTHI n ux




CIIYTHUKH, KAapJIMKOBBLIC ILJIAHCTHI. Maisie

Tena COMHEUHOU CUCTEMBI

8.3

Comnue, ¢Qorochepa u  armocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ucrounuk sneprun ConHua u 3BE311

8.5

3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJnyC, TeMmIepaTypa,
ux B3aUMOCBS3b. Jwnarpamma
«CIEKTpaJbHBII KJIACC — CBETUMOCTBY.
3BE3apI  IVIABHOM  IOCIIENOBATEIBHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTbY IS

3BE3]] TJIaBHOM MOCIIEI0BATEILHOCTH

8.6

Bnaytpennee CTpPOEHUE 3BE3.
CoBpeMeHHbIE MIpeICTaBIICHUS 0
MIPOUCXOXKACHAN U dBomounyu CoyHIa U 3BE3N.

ITarel )KU3HU 3BE3]T

8.7

Muneunsii Ilyte — Hama ['anakTtuka.
CnupanbHas cTpyktypa  l'anaktukw,
pacnpeneneHue 3BE3A, Trasa W IBUIM.
[Tonoxenne wu nBuwxkeHue CosHOa B
lamaktuke. Ilmockas u  cdepuyeckas

HoJICHCTEMBI | aJlaKTUKU

8.8

Tuner TraJIaKTHK. Pa}II/IOFaHaKTI/I KH n

KBa3apel. YEpHBIE ABIPBI B AJlpax raJakTUK

8.9

Bcenennasa. Pacmmpenune  BceneHHOU.
3akon XaO0ma. PasOeranue ralakTHK.
Bospact u paamyc BceneHHo#, Tteopus
bonpmioro B3peiBa. Mopens  «ropsyen

Bcenennony. PenmkroBoe usiryuenue

8.10

Macmitabnass ~ ctpykrypa  BceneHHOH.
Mertaranaktuka. Hepeménubsie npo0iaemsl

aCTPOHOMHUHU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






