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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha YPOBHE CpEIHEr0o OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNIMU MpenojaBaHust yueOHoro mnpeamera «®dusnka» B 00pa3oBaTENbHBIX
OpraHu3alusax Poccuniickon denepanum, peanu3yrommux OCHOBHBIE
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-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
OoOydeHHMs, a TakXKe YYHUTHIBAET HEOOXOJUMOCTh peaju3alii MEXKIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OTIPECIIAIOTCS OCHOBHBIC LM M3y4eHMs] (PU3UKU HA YPOBHE CPEAHETO OOIIETro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
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» 1o rogaM o0ydeHus.

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 pU3MKN — cucTeMooOpa3yronui
JUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOJIbKY (PU3HUYECKUE 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 TEXHOJOTMM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
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 MIO3HAHUS MPU BBIIIOJIHEHUH UMH YYEOHBIX HCCIIETOBAaHUM.

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



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEpIIEHHBIM, OH COAECPKUT MaTepuai U3 BCEX pa3lenoB (PM3HUKH, 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 TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
oJIe.

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

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

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMs, TMOCBSIIEHHBIX O3KOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXke OOCYKICHHS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
o0pa3oBaHus SIBISIIOTCS (u3nueckue Teopuu ((GhopMHUpOBaHHE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHHMOCTH TEOpHUM, JUIsl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBJICHUN H
MIPOLIECCOR).

CucTeMHO-1eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
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 TMpoIecca HUCXOAs U3 OCOOCHHOCTEW IUJIAHUPOBAHUSI 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 YIENSETCS PEHICHUI0 PAcYETHBIX M KAa4€CTBEHHBIX
3anad. IIpu 3TOM A1 pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33/Ja4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fesoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuansbHO-
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
MPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kabunere (uU3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o00o0pydoBaHUE [JIsi YYEHHUECKHUX MPAKTHUUYECKUX paldoT
dbopMupyeTcsi B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE 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, Pa3BUTUE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKUX
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 (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanre ymMeHUN OOBACHATH SBICHUS C HCIOJB30BaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

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

JlocTmkeHne dTUX IIeNeld 00ecTieunBaeTCs pelieHuEM CIICIYIOIMNUX 3a71a4 B

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



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHWe yMEHUH TIPUMEHATH 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 MoJeNblo, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
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 OBJAJCHHE METOJAAMHU CaMOCTOSITENBHOIO IJIAHUPOBAHMS M IPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUMUTENb JeaeT BbIOOP
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

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

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

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

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuxa

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

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

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

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Tejia, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepnozunuu 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 mokos. KoagduireHt tpenus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

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

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

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM NOAbEME U MAJCHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX AePopMaIlvu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuaiibHOW TOYKHM (Tela), CUCTeMbl MaTepPHANIbHBIX TOYEK.

NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas DHEPruUst yOpyro
nebopMUpOBaHHOW  mpyxuHbl.  [loTeHlManbHas HSHeprus  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIH.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMS.

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 axcnepumenm, rabopamopHule pabomol

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha IPUMeEpE PACTSHKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. Mosekysipaasi pusnka 1 TEePMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacTHUIl BellecTBa. MOJENM CTPOEHHS Ta30B, XUIAKOCTEU H
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TerutoBoe paBHOBecue. Temmneparypa u e€ msMepenue. lllkama Ttemmeparyp
[enscus.



Mopgens  upeambHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONINE ITUCKPETHOE CTpOEHWE BemecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, MILTIOCTpUPYIOLIas TPUPOAY IaBICHUS ra3a Ha CTEHKH COCyAa.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS 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:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJMHAMHUKHM K H3omporeccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIeccoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nevctBust TemioBod MamuHbl. [{ukn KapHo u ero koddduiiveHT mosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



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

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH »HEpruM Teja IpPU COBEPILIEHUU DPAOOTHI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 10 anuabaTHOMY paCHIMPEHHIO0 BoO3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecammnvie cocmoanus eeuwecmea. Pazoevle nepexoovl

[lapooOpa3oBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue n amopgHsbie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOIMH MOJIYYEHHUS] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpucTauioB.

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
AIEKTPUUYECKOIO 3aps/a.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTH — dyieKTpuueckoro moiisd.  IpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  mong.  Ilorenmuan.  PasHocTb
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

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

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akoH Oma aJis MOJHOM (3aMKHYTOM) 31eKTpuyeckoi nenu. KopoTkoe 3aMbIKaHue.

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

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IpUMECHasT  IPOBOAUMOCTH
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

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



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

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne DJIEKTPOABMKYIIEH Cuibl. KoOpoTkoe 3aMblkaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

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

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM COZNEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHUsi, HAOIIOIEHNE, SIKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMH Ha OCU KOOPAUHAT, CJIOKEHHE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUM C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWIBHUK, KOHIULIMOHEDP, TEXHOIOTUU
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMonmelWCTBHE  IIOCTOSHHBIX ~ MArHUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHUM MarHuTHOM WHAYKIMU. KapTWHAa AMHUKA MarHUTHON
MHIYKIIMH TI0JIS1 TOCTOSIHHBIX MArHUTOB.

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

Cuna Amrniepa, €€ MOAYyJIb U HalIPABJICHHUE.

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

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABIKYINAs CWIA MHAYKLUUHA. 3aKOH DIIEKTPOMAarHUTHOM
nHaykuuu Papanest.

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

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS 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.

3aBUCUMOCTh JJICKTPOABWIKYILEH CUJIBI MHAYKIIMA OT CKOPOCTHU M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON WHAYKIWH.

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 MassTHUK. MareMaTU4eCKUM MasATHUK. Y paBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHeIMU  KosieOanusiMu. @Dopmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUH B HI€ATHHOM KOJIeOaTeTbHOM KOHTYpE.

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

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JEHUCTBYIOLIEEC 3HAYEHUE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. IlpousBoncTBo, nepenaya v MOTpedICHUE IEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
WCIIOIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOW KU3HMU.

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

Jlemoncmpayuu

HccrnenoBanue mnapaMeTrpoB KojedaTeabHOM CUCTeMbl (TPYKUHHBIA WIH
MaTE€MaTUYECKU MasiTHUK).



Habmroienne 3aTyxaromnmx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

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

Pe3oHaHc mpu MOCIENOBATEIbHOM COCIUHEHUU PE3UCTOPA, KaTYIIKH
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 TMEpPEMEHHOTO TOKA B LEOM U3  NOCIEAOBATENBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJjuHa BOJHBL [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
NuTtepdepenius u audpakius MEXaHUIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJOMIICHUE, MOJsIpu3anus, Tudpaxius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbI.

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

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHECHHUE MOMEPEUHBIX U MPOOJIbHBIX BOJIH.

Kone6momnieecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOM KOJIeOaHUH.



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

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

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

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

Hucnepcus csera. CroxHblIif coctaB 6emoro ceera. L[er.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOuparoIuX U paccerBarouMx JuH3ax. GopMyna TOHKON JUH3BL. YBeIUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. HWuTepdepeHuus cBera. KorepeHTHblE HCTOYHHKM.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAKCUMYMOB TNpU TNAJCHUM MOHOXPOMAaTHYECKOrOo CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, MOJISAPOUI.

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



M3amepenne moka3ares MPeIoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIHHOCTH DWHILITENHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
MIOKOSI.

Paznen 7. KBanToBasi 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 DitHmreiiHa s gororddexra. «KpacHas rpanunay

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

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

Jlemoncmpayuu

®oTto3((PeKT Ha ycTaHOBKE C IIMHKOBON TIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 GoTtodrddekra.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOJAOPOA.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenne nuHedyaThIX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
panuoakTUBHOro wu3mydenus. CBoiicTBa anbda-, Oera-, ramMMa-H3ITy4dCHHS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpeiTHE TIpOTOHA W HeWTpoHa. HykionHas mojmens siapa [elizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

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

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u CUHTE3 SI€p.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

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

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

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

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKCHHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3MbI, UX OCHOBHBIE XApPAKTEPUCTUKH. JHMarpamMma «CHEKTPAJIbHBIA KiIacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI 3BE3J] TJIABHOW IOCJIENOBATEIILHOCTA. BHYTpeHHEE CTpOEHHE



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

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HEBOOPY>KEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku u acTpoHOMHM B JIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckor KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
OuoNoTuu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHUWE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNIeHUE IOMIaAN TUIOCKUX PUryp u oobEMa Ter.

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 MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKON PpEIIETKU, CHEKTPabHbIN
aHaIu3.



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

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
BJICKTPOABUTATENIb, WHAYKIMOHHAS II€Yb, pajap, PaauONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



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

OcBoenue yueOHoro mnpenMera «®Du3uka» Ha YpOBHE CPEAHETO OOIIETo
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS yueOHOro npeamMera «Dusnuka» TOIKHbBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYyYaromMXcsi PYKOBOICTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIEeCTBa, pacIIUpEHUe KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHA POCCUICKOr0 OOIIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JEMOKPAaTHYECKUX EHHOCTEM;

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

YMEHHE B3aUMOJICHCTBOBATH C COUUAIIBHBIMUA HHCTUTYTAMHU B COOTBETCTBHUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA:

Cc(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEACHMUS;

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

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

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 CHIOCOOHOCTH K O0Opa30BaHUIO U caMOO0pa30BaHUIO B 00JIacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

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

TUIAHUPOBAHUE U OCYLIECTBJIEHUE JEUCTBUU B OKPYKAKOIIEHW CpelIe HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

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

7) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, T'OTOBHOCTH B IIpOLIECCE
u3ydyeHuss  (U3MKM  OCYIIECTBISATh  MPOEKTHYIO U MCCIEI0BATENBCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENCIATh LENH ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX
JIOCTHKCHHUS;
BBIABJIATH 3aKOHOMEPHOCTM W  IPOTUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepPUaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKH MTOCIEACTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJOTHEW, KIIOYEBBIMU TOHATUAMU U METOAAMHU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METO/IOB pElIeHMs 3a1ad (U3HUECKOrO0 COJAEP)KaHMS, NPUMEHEHHIO Pa3IHMYHbIX
METOJIOB [TO3HAHUS;

BJQJIETh BHUJIAMHU JCSATENBHOCTH IO TIOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyallU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

AHAIM3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJaud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTb, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTb U (POpMyIupOBaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (u3uKe B MPAKTHUUECKYIO 00IacTb
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBUTh IPOOJIEMBI U 33]]a4H, TOMYCKAIOLIUE ATbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmneii:

BJIaJIETh HABBIKAMM IOJIy4€HUs MHPOpMAIMU (PU3MUECKOIO COAEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh ITOUCK, aHaJu3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTAaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpencTBa  MH(GOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
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 (PU3MYECKOIO COAEpkKAaHUS B Pa3IMYHbIX (opMmaTax C
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
(dbopMy NpeacTaBIeHUS U BU3yJTU3ALIMH.

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



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

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

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBUUA C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pE3YIbTaThl
COBMECTHOM pabOThI;

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

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANTHMYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBepcalbHbIe y4eOHbIE 1eiiCTBHSA
Camoopranmzanmusi:

CaMOCTOSAITEJIbHO OCYILIECTBIISATh MO3HABATEIbHYIO NEATEIbHOCTh B 00J1aCTH
GuU3MKM W aCTPOHOMHH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

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

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOoOCTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO SPYIUIUU B 00JIACTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTpPOJ1b, 3MOLMOHATbHBIH HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENbHOM  peJeKCUHM  KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;



UCIOJIb30BaTh NPUEMBI PEPIEKCUU ISl OLIEHKU CUTYyallld, BBIOOpAa BEPHOIO
peleHus;

YMETh OIICHUBATh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEIICHHUS 1O HUX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIHMOKH.

B mpouecce AOCTM)XEHHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrPaMMBbI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEpILEHCTBYETCSA HYMOLIMOHAJIbHBIH UHTEJUIEKT, Ipeanoaraonun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aqanTUPOBAThCSI K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

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

OIMIATHUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh MOIIMOHATILHOE COCTOSIHHE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOydyenus B 10 kJjacce mnpeaMeTHbIE pPe3ysibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOACH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS T'a30B, KUJIKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUH (HPU3NIECKUX 3a/1ad4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  NPSIMOJIMHEIHOE
IBU)KEHHE, CBOOOAHOE TMAJCHHE TeJ, ABMXKEHHUE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECHE, UCIAPEHME, KOHJEHCALMs, IUIABICHHUE, KPUCTAUIM3alus, KUIICHUE,
BJIQXKHOCThH BO3/1yXa, OBBILLICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPhITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABIKEHUE, UCHONb3ysd (pU3MuecKue BETUYUHBL:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TNPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIWYMH, MX OOO3HAYEHUS M EIUHMIIB,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOro JBMKEHUS MOJIEKYJ, CPEAHEKBAIPaTHYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
OpaBUIBHO TPAaKTOBaTh (PU3UUYECKHI CMBICI MCIOJIb3YyEMbIX BEJIMYUH, HX
0003HAYEHUsI W E€IUHULBL, HAaXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIKCHIBATH U3YYEHHBIE IEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE M0JI€, HANPSKEHHOCTh MOJISA, MOTEHIMAN, PA3HOCTh IMOTEHIUAJIOB;
OpY ONUCAHMM IPAaBWIBHO TPAaKTOBaTh (DU3MUECKUNH CMBICI HCHOJIb3YEMBbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAM3MPOBATh (PU3MUECKHE MPOIECCHl U SBICHUS, UCIONB3YS (U3NUECKUE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
MPUHIUI CYNEPHNO3ULIMN CHJI, NPUHUMUIT PABHONPABUS HWHEPLHUAIBHBIX CHCTEM
OTCY€Ta, MOJEKYISIPHO-KMHETHUECKYIO TEOPHIO0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KylloHa, NpU 3TOM pa3iauyarh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KM3HHU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3MUECKUX SBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYIOBaHMS, MPOBOJUTH OMNBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEZIOBATh  3aBHUCHUMOCTH  MEXIy  (U3MUECKMMHM  BETUYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUie TaOnuIl U TpaduKOB, 1€7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0JIr01aTh MpaBuiia OE30MaCHOrO TPYAA IpPU MPOBEACHUU HCCIEJOBAaHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB U JIAOOPATOPHOTrO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYEeHUS (PU3UYECKON BETMUMHBL

pelIaTh KAYECTBEHHBIE 3aJJa4M: BHICTPAUBATh JJOTMYECKH HEMPOTHUBOPEUNBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTaBICHUsI YUeOHOW U HAayYHO-TIONYJISIPHON MHGpOpMAINK, TIOTYYSHHON U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIEr0 MHUPA, B Pa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Ul obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TIpylIe C BBIIOJHEHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYMIbI B pELIEHUE paccMaTpUBaeMOi IPOOJIEMBI.

K xoniy oOyuenuss B 11 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOWU NESATEIBHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA IIEKTPUYECKUM 3apsifl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAsh MOJIeNIb aTOMHOTO siipa MpU PEIICHUH (DU3NIECKUX
3az1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHMUTHOE JIEWCTBHUS TOKA, B3aWMOJECHCTBUE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIMS, JIEWCTBUE MArHUTHOTO IO Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U - OOISIpU3aALUs  CBETa, JUCIEPCUst CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaiOaKTUBHOCTH;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE,  JJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3JIMYHBIX  CpeA) W
AJEKTPOMArHUTHBIE $IBJIEHUS (TPOIECCHI), HMCHONB3YAd (DHU3UUYECKUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUYECKOE HAIMPSIKEHUE, JIEKTPUUYECKOE
COINPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAS cuia, padoTa TOKa,
MHIYKIUS MarHUTHOrO TMousl, cwia Ammnepa, cwia JlopeHna, WHAYKTHBHOCTB
KAaTYIIKW, 3HEPrus SJEKTPUYECKOr0 W MArHUTHOrO IOJIEH, MEepPUOJl M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KOJeOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKass CWJa JIMH3bI, TIPU OMHCAHWUU MPABUIHLHO TPAKTOBATh (U3MUECKHUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMU;



ONMUCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W IPOLECCHI, HCIOIb3Ys
dbusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsS] W €IUHMIIbI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI M MPUHLUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapajlieIbHOIO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHJIYKIHH, 3aKOH TMPSIMOJMHEHHOIO0 pAclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUSl SHEPrUU, 3aKOH COXPAHEHUs UMITYJbCA, 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsifa, 3aKOH COXPAaHEHHsS MAcCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

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

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C HCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUI: IMpPU 3TOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBIIATh MPSMbIE M KOCBEHHBIC M3MEPECHUST (U3HMUECKUX BEITUYNH, MPU
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pPE3yNbTAThl MOTYYECHHOW 3aBUCHUMOCTH (PU3MYECKHX BEIWYWH B BHUJIC TAOIHI] U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-MCCIIEIOBATEIbCKOM U MPOEKTHOU
JIESITENbHOCTA C HCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000Opy10BaHuUS;

pemiaTh pacy€THhIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIUYHUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXKJECHUM C OMOPOM HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpe/ICTaBlIeHUs] Y9eOHON M HAay4HO-TIOMYJISIPHOW MH(OPMAIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJTydaeMyr HH(OpMaIIHIo;

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

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPYXAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HH
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXpPaHEHHUS 3JI0POBbS M COOJIOJICHHUS HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESTENbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aJICKBATHO OLICHUBATh
BKJIQJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi POOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMmMsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2 https://m.edsoo.ru/7FA1bF72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
AHeMaTIa https://m.edso0.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHMSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fALbE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mnoreka [JOK
3.2 OCHOBEI TEPMOARHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznen 4. JIEKTPOAMHAMUKA
bu6moreka [JOK
41 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MaruauTHoe noJsie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHH4eCcKHe U 3JIEKTPOMarHUTHbIC bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOH OIITUKU 6 Eubmorexa HOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 lf?t?f:;r?:;;?o?rc:/l; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 ngj;:::g:ogzﬁ £41697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET



®opmbl yuéTa padoyeil nporpaMmMbl BOCIIUTAHUSA B padoyeil mporpamme 1o
pusuxe

Pabouas nporpamma Bocnutanuss KOI'OBY CHI nrr [lapoBckoit peanusyercsi B
TOM 4YHCIE M Yepe3 HCIOJb30BAHUE BOCIHUTATEIBLHOIO TMOTEHLHANA YPOKOB
1076770958

Ota paboTa OCYIIECTBIISIETCS B CIEAYIONUX (popMax:

1. TloOGyxnenue oOy4aromuxcs coOJI0aTh HA YPOKE OOIIENPUHSATHIE HOPMBI
MOBE/ICHMUSI, MTpaBuiia OOIEHUS CO CTApIIUMHU (NI€Jarorn4ecKuMHU pabOTHUKAMM) U
CBEepCTHUKaMH  (OOy4aromUMHUCS), TNPUHIOUINBI y4eOHOW  JIUCHUIUIUHBI U
camMOOpraHHu3aliHy.

2. IlpuBnedyeHne BHUMaHUs OOy4arOUIUMXCA K LIEHHOCTHOMY aCHEKTy M3Yy4aeMbIX
Ha YpOKax MPeMETOB, IBICHUHN, COOBITHII uepes:

— JIEMOHCTpAuio O0y4YaloUMMCsl TPUMEPOB OTBETCTBEHHOT'O, TPa)KIaHCKOTO
MOBEICHUS, IPOSIBJICHUS YEJIOBEKOIO0US U T0OpOCEPACUHOCTH

— oOpalieHue BHUMaHUSI Ha SPKUX JeATeled KyJIbTYpbl, CBSI3aHHBIX C
U3y4aeMbIMU B JaHHBII MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPBIM OHU BHECIU B
pa3BUTHE HAILIEW CTPAaHbl M MHUpPA, HA JOCTOMHBIC MOAPAKAHUSA NPUMEPHI KX
KW3HU, HA MOTUBBI UX MIOCTYIIKOB;

— WCTOJBb30BAaHUE Ha Yypokax uWH(OpMaIuu, 3aTparvBaronieil BaKHBIC
COIlMAJIbHBIC, HPABCTBEHHBIE, STUYECKUE BOMPOCHI.

3. Hcmonp30BaHHE BOCHUTATENBHBIX BO3MOXKHOCTEH COAEpKAHUS YyueOHOro
npeaMera Uil GOpMHUpPOBaHUS y OOYYAIOIIMXCS POCCHMCKUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX W  COLIMOKYJIBTYPHBIX LIEHHOCTEH d4epe3 moadoop
COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUSI, TPOOJIEMHBIX CUTYAIUil JJIs1 00CYXICHHUSI
B KJ1acce

4. VHunuupoBaHuE€ OOCYKIIEHUM, BBICKa3bIBAHHI CBOETO MHEHHsS, BBIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOLIEHUS K U3Y4aeMbIM JIMLAM, IIPOU3BEICHUAM
XYyJ0’KECTBEHHON JIUTEPATYPBI U UCKYCCTBA.

5. BriIoueHHe B ypOK JIEMEHTOB, KOTOPBIE TTOMOTAIOT MOJJEPKaTh MOTHBAIUIO
oOyJarommxcs K  TOJYYCHHIO  3HAHWM,  HAJQXUBAHUIO  TMO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIGHWH B KJlacce, IIOMOTAIOT  YCTaHOBJICHHUIO
no0poskenatTesibHOM atMochephl BO BpeMs YpoKa.



6. IlpumeHeHne Ha ypoKe HHTEPAKTHBHBIX (OpM pabOThI, CTUMYIUPYIOIINX
IIO3HABATEIbHYI0 MOTUBALMIO 00YyJarOIUXCSl.

7. IlpumeHeHue rpymnmnoBoil paboThl WM PadOTHI B Mapax, KOTOPHIE CIOCOOCTBYIOT
pPa3BUTHUIO HABBIKOB KOMAaHJHOM pPaOOThl M B3aUMOJICUCTBUIO C JIPYTUMU
00yJaromuMucH.

8. BpiOOp W wHcmonb30BaHHWE HAa YypOKaX METOJIOB, METOJUK, TEXHOJIOTHH,
OKa3bIBAIOIIMX BOCHUTATEIBHOE BO3JICHCTBHE Ha JIMYHOCTH B COOTBETCTBUM C
BOCITMTATEIbHBIM HJICAJIOM, IIEJIbIO M 3aJjadaMH BOCITUTAHUS.

9. HunmupoBaHre U NOAJEPIKKA UCCIIEI0BATENBCKOM IEATEIbHOCTH MIKOJbHUKOB
B (popMe BKIIOYEHHS B YPOK PA3JIMYHBIX MCCIEAOBATEIbCKUX 33aJaHUM, YTO JAET
BO3MOXKHOCTh OOYYaronIMMcsi MpUOOPECTH HABBIKM CAMOCTOSITEIBHOIO PELICHUS
TEOPETUUYECKON MPOOIIEMbI, TEeHEPUPOBAHUS U OPOPMIIEHUS COOCTBEHHBIX TUIIOTE3,
YBOKUTEIBHOTO OTHOIICHHUA K UYKUM HUJEsM, MYyOJIMYHOTO BBICTYIICHUS,
apryMEHTHPOBAHUS U OTCTAUBAHUS CBOEU TOYKH 3PEHUSL.

10. YcraHoBieHHE yBaKUTENbHBIX, IOBEPUTEIbHBIX, HE()OPMAJIbHBIX OTHOIICHUN
MEXy YUUTEJIEM U YYCHHKaMHU, CO3JaHUE Ha YPOKAX 3MOLMOHAIBHO-KOM(OPTHOM
CpEebl.

Knacc 10-11

Ne i/t Temarudeckuii pazaen

1 MexayHapOIHbIN JICHb pacipocTpaHeHUs | CEHTSIOPh
I'PaMOTHOCTH.

2 MexyHapOHbIN JIeHb KOJbHBIX OMOJINOTEK. OKTS0Ph

3 135 1ner co AHA  pPOXIEGHUS ~ YYEHOro, | HOSIOpb
aBUAKOHCTPYKTOpa AHpnpes HukonaeBuua
Tynonesa.

4 90 5er co OHA pOXKAEHUS COBETCKOrO JIETYMKA- | MAPT
kocMoHaBTa FOpust AnekceeBuya ['arapuHa.

S) JIeHb KOCMOHABTHKM. anpesib




