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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 35€KTHBHOTO Kypca Mo ()M3MKEe Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHWM K pe3yjbTaTaMm
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, mpencraBieHHbix B OI'OC
COO, a Takxe ¢ yuétoM (enepanpHOl paboueil mporpamMmbl BOCIHUTAHHUS H
Konuenuuu mnpenogaBanust ydeOHoro mnpenmera «®Pusmka» B 00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit @enepaiuu, pealn3yonmx OCHOBHbIE 00pa30BaTeIbHbIE
IPOTPaMMBEI.

[Tporpamma no ¢usuke omnpenenser o0A3aTelNbHOE MPEAMETHOE COJEpKaHUE,
yCTaHABJIMBAET PEKOMEHIYEMYIO IOCIIEAOBAaTEIILHOCTh M3YyUYEHHs] TEM M pa3/elioB
yueOHOTo mpeaMeTa C y4E€TOM MEXKIPEJAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTMKH y4eOHOTro Ipoliecca, BO3pacTHbIX ocoOeHHOocTel oOydaromuxcs. [Iporpamma
o ¢u3rKe NaéT MmpeICcTaBiIeHHE O LEsIX, COAEepPKaHUU, 001el cTpaTernu 00y4YeHus,
BOCIIUTAHUS U Pa3BUTHUSL 00ydarOIIUXCs cpeAcTBaMu yueOHoro npeamera «Dusukan
Ha yriayOJ€HHOM ypOBHE.

W3ydenue naHHOrO Kypca MO3BOJISIET Peau30BaTh 3aauu MpodecCHOHAIbHON
OpUEHTAIlMM, HANpaBICHO Ha CO3JaHUE YCIOBUH [UIsI TPOSBICHUS CBOMX
MHTEJJICKTYyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH KaKIbIM 00YyYarolIMMCsl, KOTOpPBIE
HEOOXOIMMBI JIJIs1 TPOJOJKEHUsT 00pa30BaHUs B OpraHU3alUAX MPO(hecCHOHAIBHOTO
oOpa3oBaHUsl MO  Pa3NUYHBIM  (U3IUKO-TEXHUYECKMM M WH)KEHEPHBIM
CTELUATBHOCTSIM.

B nmporpamme no ¢usuke onpeaenstorcs MmiaHUpyeMble pe3yJbTaThl OCBOCHHUS
Kypca GU3MKHM Ha YypOBHE CpeaHero o0miero oOpa3oBaHMs: JMYHOCTHEIE,
MeTalpeIMeTHbIe,  TpeAMeTHble  (Ha  yrayOménHom  ypoBHe).  HayuHo-
METO/I0JIOTUYECKOH OCHOBOM JJisi  pa3paloTku TpeOOBaHWUM K JIMYHOCTHBIM,
METANpeIMETHBIM W MPEIMETHBIM pe3yjibTaTaM OOyYalOIIUXCsl, OCBOHMBIIUX
nporpaMMy no (u3MKe Ha YPOBHE CPEIHEro oOIIero 00pa3oBaHUs Ha YIIIyOJIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ACSITETbHOCTHBIHN MTOAXO/.

[Tporpamma Kypca BKIIOYAET:

TUIAHUPYEMBbIE PE3YIILTATHI 110 T0/1aM 00YUYeHHUS;

coJiep KaHue Mo rojiaM 00y4yeHusl.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
CKOPPEKTHPOBaHA B 3aBUCHMOCTH OT BBITIOJIHEHUS 1IeJIel U 3a/1a4.

B 0CHOBY maHHOTO 3JIEKTUBHOTO Kypca IMOJIOKEH pSAA WAEH, KOTOphIe MOMXKHO
paccMaTpUBaTh KaK MPUHIHIIBI €70 MOCTPOSHHUS.



Hoea wuenocmuocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM € HEW Marepuan Kypca (QU3UKU
o0beqUHEH BOKpyr (¢u3uueckux Teopuid. Beaymum B Kypce sBIgeTcs
(dbopMHUpOBaHHE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuszaunus MPEANoOaraeT MUCIOJb30BAHUE
IYMAHUTAPHOTO TOTEHIMala (U3NYECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
($uU3UKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U
HKOJIOTMYECKUMHU TTPOOIEMaMHU.

Hoen npuxnaounoin nanpaenennocmu. Kypc ¢usuku yriyOoa€HHOTO ypOBHS
MPEANOIAraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKHUX U TEXHOJOIMYECKUX
IPUJIOKEHUN U3YUEHHBIX TEOPHM U 3aKOHOB. [Ipy 3TOM paccMaTpuBarOTCs Ha YPOBHE
oOIIuX MPEeJCTaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercs NOCPEACTBOM BBEICHUA JJIEMEHTOB
COJIEpKaHus, MOCBSIIEHHBIX YKOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBSA3aHBl C PA3BUTHEM TEXHUKU W TEXHOJOTUH, a Takxke O0O0CyX AeHUs NpodseM
PalMOHAIBHOTO MPUPOJIOTIOIL30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue cojepkaHUs JaHHOTO Kypca JOJDKHO OBITh MOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-AESATENBbHOCTHOIO MOAX0/A.

bonpmoe BHUMaHue B Kypce (HU3UKM YAENSETCS PEIICHUI0 PACYETHBIX H
KaueCTBEHHBIX 3amad. [Ipu 3ToM s pacuéTHBIX 3a7a4 TPHOPUTETOM SBISIOTCS
3aJa4M C SIBHO 33/IaHHOM M HESBHO 3a/IaHHOM (PU3NUECKON MOJIENbIO, MO3BOJISIONINE
MPUMEHSATh W3YYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3iena Kypca,
TaKk W WHTETPUPYS MPUMEHEHHE 3HAHWW W3 Pa3HbIX pasfenoB. s KauecTBEHHBIX
3aa4 MPUOPUTETOM SIBIISIFOTCS 3a/1aHUs Ha OOBSCHEHHE/TIpeicKa3aHue MPOTECKAHMUS
(UBUYECKUX SBJICHUA W TIPOIECCOB B OKPYIXKAIOIMIEH KU3HU, TPeOyroue BBIOOpa
(U3UYECKON MOJIEIH JIJIsl CUTYaIK MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU TIEIIIMU U3YYCHUS (PU3UKK B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHNE HHTEpECA M CTPEMJICHHS 00yJalOIINXCsl K HAYYHOMY M3yYEHHUIO
PUPOJIBI, PA3BUTHE X UHTEIJICKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE TPEICTABICHWNA O HAYYHOM METOJE TMO3HaHUS U (HOPMHUPOBAHHE
MCCJIEI0OBATEIIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KakK pe3yjbTara HM3yYeHHUs OCHOB
CTpOCHHS MaTepuu U (QyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMHUpOBaHNE YMEHHI OOBSCHATH SIBJICHUS C HCIOJIh30BaHUEM (HU3HUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;



dbopMHUpOBaHUE TIPEJICTABICHUA O poiau (U3MKU Ui Pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oymyiieil nmpodeccuoHanbHON
NesTEIbHOCTH, CBA3AHHBIX C (DU3UKOM, MOJArOTOBKA K JayibHeWIeMy OOy4eHHUIO B
HTOM HAIpaBJICHUU.

JlocTikeHue 3THX 1eneil obecrieunBaeTcsl pElIeHUEM CIEAYIOMMX 3a1ad B
mporiecce u3yueHus Kypca (U3MKHA Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHus:

NpUOOpETEeHUE CUCTEMBbl 3HaHHM 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXAHUKY, MOJEKYJSIpHYIO (DU3UKY, SJIEKTPOJAUHAMUKY,
KBaHTOBYIO (DU3HMKY U 3JIE€MEHTHI aCTPOPU3UKHY;

(dbopMHUpOBaHNE YMEHHN MPUMEHSATH TEOPETUYECCKUE 3HAHUS IJIST OOBSICHEHUS
bU3MYEeCKUX SBICHUNA B TIPUPOJE W IS TPUHATHS TPAKTUYECKUX PENICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIOCOOOB PEIICHMs Pa3IMYHBIX 33]a4 C SBHO 3aJIaHHON (hU3HUECKOU
MOJIENIbIO, 3a/lad, MOJPa3yMEBAIOUIMX CAMOCTOSITENbHOE CO3JaHue (PU3UUECKOM
MOJIETIH, aJIEKBaTHOM YCIOBUAM 3a/1a4yM, B TOM YHUCIIE 33]1a4 MHKEHEPHOTO XapaKTepa;

MoOHUMaHue (U3NYECKUX OCHOB W TMPUHIUIIOB JACHCTBUS TEXHHYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOILIYIO CPEy;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W  TMPOBEICHUS
(¢U3MYEeCKUX  OKCIIEpUMEHTOB, aHalIW3a U  UHTepHperauud  UHGOpMaIH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIbTaTa;

CO3/IaHHE€ YCIOBHHM [JIsl Ppa3BUTHSA YMEHHH TMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU 1€ATEIbHOCTH;

pa3BUTHE HHTEpeca K cepam npodeccuoHaNbHOU AeATEIbHOCTH, CBSI3aHHOM C
(bU3HUKOM.

Ha u3ydenne 31eKTUBHOTO Kypca «pelieHne 3a1aq mo (Gpusuke» orBogutcs 272
yaca: B 10 knacce — 136 yacoB (4 yac B Heaenro), B 11 kimacce — 136 gacoB (4 yaca B
HEJIENIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHHSL.
Cucrema oTcuéra.

[Ipsimast 1 0OpaTHas 314U MEXaHUKH.

Pannyc-BekTop MarepuaibHOM TOYKH, €ro MPOEKUUA Ha OCH CHUCTEMBI
koopauHat. Tpaekropus.

[lepemenienue, CcKoOpocTh (CpemHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MAaTepUAIbHOM TOYKHM, MX MPOEKIMM Ha OCU CHUCTEMBI KOOpPIWHAT.
CrnoxxeHue nepeMeleHri U CI0XKEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUJKEHHE. 3aBHUCHUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U MYTH MaTEPUAIbHOM TOYKU OT BPEMEHU U UX
rpaduKu.

CBoOomHOoe manmeHue. YcKopeHue cBOOOAHOTO maacHHs. JIBuKeHHE Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHONW TOUKHU OT BPEMEHU U UX TPaduKU.

KpuBonuneiiHoe aBuxkeHue. [[BrkeHUE MaTepUadbHONW TOUYKHU MO OKPY>KHOCTH.
VYrioBas u  nuHeWHas ~ ckopocTh. llepuwonq w wactora  oOpauieHwus.
[enTtpocTpeMuresibHOE (HOpPMaIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) M IOJHOE
YCKOPEHHE MAaTEPUAIIBHON TOUYKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  CIIUAOMETP,
JNBW)KEHUE CHAPSAIOB, LEIHbIE, IIECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
TUDTHL.

Tema 2. lunamuxa.

IlepBoiii 3akoH Hprotona. HMuepuumansHble cuctemsl oTcyéra. [IpumHnmn
otHocuTenbHOCTH [anmunes. HeunepiumanbHble cucTeMbl OTCU€Ta (OmMpeneseHUeE,
IPUMEPBHI).

Macca Tena. Cuia. [IpyuHuun cyneprio3uiuy CuJl.

Bropoi 3akoH HproTOHa 1151 MaTepUaIbHON TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIICHTHOCTh TPABUTALIMOHHON U MHEPTHOM
MAaccCBhl.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO MAaJI€HUsI OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI U OT Teorpaduyeckoi mupoThl. J[BrkeHne HeOECHbIX Tel U
uX cnyTHUKOB. 3akoHbl Kerepa. IlepBas kocMuueckas CKOpOCTb.



Cuna ynpyroctu. 3akon ['yka. Bec tema. Bec Ttenma, ABmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHUS MOKOS.
Koaddumument tpenus. Cunia conpoTUBIEHUS IPU JTBUXKEHUU Tela B KUJIKOCTU WM
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: NOALIMITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHo TBEpHoe Teno. llocrymarenbHoe W BpalaTesNbHOE JBHXKEHHE
TBEpHOro Ttena. MOMEHT CWIbl OTHOCUTEIBHO OCH BpaumieHus. Ilmedo cuibl
CrnoxxeHue CHl, IPUIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHME TIPOLIECCHI: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pel€TyaTbie KOHCTPYKIUU.

Tema 4. 3axonsl coxpanenus 6 MexaHuke.

NMnynbc MaTepralibHOM TOYKH, CHCTEMBI MaTepHalbHbIX TOYeK. L[eHTp Macc
CUCTEMBI MATEPUANIBHBIX TOUEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynibCc CUIIBI 1 U3MEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUs UMITyJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT wumITlylbCa MaTepualibHOW TOuYkHW. lIpeactaBineHne o coxpaHEeHUH
MOMEHTA UMITYJIbCa B UEHTPAJIbHBIX MOJIAX.

PaGota cmibl Ha MajloM W Ha KOHEYHOM TiepemernneHun. ['paduaeckoe
npecTaBieHne paboThl CUIIBI.

MOIHOCTH CHUJIBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKU. Teopema 00 U3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOU TOUKH.

[ToreHunanbHple W HeNOTEHLMaIbHbIE Cuibl. [loTeHuManbHass >SHeprus.
[loTenuuanbHas 3HEpPrus ynpyro AeQopMHUpOBaHHOW MpykuHbL. [loTeHumanbHas
DHEprus Tejaa B OJHOPOAHOM IpaBUTAMOHHOM mose. [loTeHmanpHas sHeprus Tena
B TPaBUTAIIMOHHOM II0JIE OJHOPOJHOrO Inapa (BHYTpM M BHE Iapa). Bropas
KOCMHYECKAst CKOPOCTh. TpeThsi KOCMUUYECKasA CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHeHue bepHymnu i uacanbHOM KUIKOCTH KAaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.



TexHuyeckre ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JBHKEHHE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, TUPOCKOM, (PUTypHOE KaTaHHE HA KOHbKaX.

Paszpnen 3. MoaekyasipHas pu3nka ¥ TepMOJIMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJsipHO-KMHeTHuecko Tteopuu (MKT), wux
onbITHOE 00ocHOBaHue. b dysus. bpoyHoBckoe nBukeHHe. XapaKTep IBUKEHUS U
B3aMMOJICUCTBUS YaCTHL] BelecTBa. MoAenu CTpOEHUS ra3oB, )KUAKOCTEN U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenei. Macca U pa3mepsl
mouiekyJ (atomoB). KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ wusMmepenus. Illkana
temneparyp Llenbcus.

Mopenp uaealbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTUILIBI
rasza JIBH)KYTCSl XaOTHYECKH M HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOGcomroTHas
temrepatypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3omporecchl B
u7eallbHOM Tra3e C IMOCTOSHHBIM  KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBa3p  MEXIy  JIaBJIE€HUEM U  CPEJHEM  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBMXKEHHUS MOJIEKYJ HJIealbHOro ra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUECKON TEOPUH HI€AIbHOTO Ta3a).

CBsi3p aOCOMIOTHOM TemmepaTypbl TEPMOAMHAMHUYECKONH CHCTEMBI CO CpeIHEei
KMHETUYECKOW DHEPTUEH MMOCTYIIATEIbHOIO TEIUIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMAaTePUAJIOB.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM s
TEPMOJMHAMUYECKOM CUCTEMBbl. BHemHne m BHyTpeHHue napamerpsl. [lapamerpsl
TEPMOJMHAMUYECKOM CUCTEMBI KaK CPEJHUE 3HAUYECHUS BEIMYMH, ONMCHIBAIOIIUX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hawano  tepmoanHamuku.  CaMONpOW3BOJIBHAS — peaKcarus
TEPMOJMHAMUYECKON CUCTEMBI K TENJIOBOMY PaBHOBECHIO.

Mopenp neanbHOro ra3a B TEpMOJMHAMHUKE — CUCTEMA YPABHEHUN: YPABHEHHE
MenpaeneeBa—KianelipoHa W BbIpAKEHUE JIsI BHYTPEHHEW DJHEPruu. Y CIOBUS
OPUMEHHMOCTH 3TOM  MOJENIM: HU3Kasg KOHUEHTpPAUMs YacTUL, BBICOKHE
TeMIepaTrypbl. BelpakeHue Iyl BHYTPEHHEW JHEPTMHA OJHOATOMHOTO HMJEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

OnemeHTapHas pabota B TepMoJuHamMuKke. Briuncienue padboTel 1o rpaduky
rporecca Ha pV-auarpamme.



Teronepenaya  kak  crmoco® — WM3MEHEHUS  BHYTPEHHEW  HHEPruu
TEPMOJUHAMHYECKOH  cucTeMbl  0Oe3  coBepmieHusi  pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel.  TemnoémMkocTs Tenma. YaelnbHas W MOJSIpHas
TEIJIOEMKOCTH BElIeCTBA. YpaBHeHUME Maiiepa. YaenpHas TEmIOTa CropaHusd
toruBa. Pacu€r konuyecTBa TemioThl npu  Teruionepeaade. [lonstue 006
aanabaTHOM TpoIriecce.

IlepBbIii 3aK0H TEpMOAMHAMUKHU. BHYTpeHHs dHeprus. KonmuecTBo TENIOTH U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEN SHEPIUHU TEPMOANHAMUYECKON CUCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKH AJIsI paBHOBECHBIX MPOLIECCOB: YEPE3 3aIaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJWHAMHYECKOW CHUCTEMBI MPOXOJUT €IWHCTBEHHAs
agnabara. AGCONIFOTHAs TeMIeparypa.

BTopo# 3aKkOH TEPMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO
nepenarb TEIIOTy OT OoJiee XOJIOAHOro Tejla K 0osiee HarpeToMy 0e3 KOMIIEHCAIUU
(Knaysuyc). HeoGpaTuMoCTh NPUPOAHBIX TTPOIIECCOB.

[TpuHnune! nevicteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3naueHue KII/I. Hukin Kapho.

DKOJIOTUYECKUE AaCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JBUTrareneil. TemioBoe
3arpsA3HEHHUE OKPYKAOIIEH CPEIBbl.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHEDP, AW3EIbHBIA W KapOIOPAaTOpHBIM JBUTATENN, MMapoBas TypOuWHA,
MOJIYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BAaHUEM TEIJIOBOIO0 HAacOcCa, YTHIM3AIUs OMOOPTraHWYECKOro TOIUIMBA JJIs
BBIPAOOTKHU «TETIOBON» U JIEKTPOIHEPTHUH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u koHAeHcauus. Mcnapenue u kuneHue. Y ieabHasi TerioTa
napooOpa3zoBaHusl.

HacellieHHbIE 1 HEHACBIIIEHHBIE MTapbl. KauecTBEHHAs! 3aBUCUMOCTD IIJIOTHOCTH
U JIaBJICHUSl HACBILIEHHOTO Iapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JIaBJICHUS B KUJIKOCTH.

BnaxxHoCTh BO3yXa. AOCOJIFOTHASI © OTHOCUTEINIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramiuueckre u amopdHble Teiaa. AHU30TPOINHS CBONCTB
KpuctaimioB. [lnmaBieHne W Kpuctalmm3anus. YJeiabHas TEIUIoTa ILIABJICHMUS.
CyOmumarus.

Hedbopmarnmu tBEpmoro Tema. Pactsokenne u okarue. Cuur. Monyns FOnra.
[Ipenen ynpyrux aegopmaruii.

TennoBoe pacmIMpeHHe KUIKOCTEH M TBEPABIX TeJ, 00bEMHOE U JMHEHHOE
pacupenre. AHrapMOHHU3M TEIUIOBBIX KOJIeOaHMI YacTHI] BEIleCTBA KaK MpPUYMHA
TEIJIOBOI'O pacIIUpPEHUst TeJl (Ha KAYECTBEHHOM YPOBHE).



[IpeoOpazoBanue s3Heprun B (a30BbIX MEPEX0/IaAX.

VYpaBHeHue TeniaoBoro OamaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(pUIMEHT MOBEPXHOCTHOTO HATKEHUSI.
Kanunnspasie sBnenus. JaBieHue moa MCKPUBIEHHONM MOBEPXHOCTHIO KUAKOCTH.
®opmyina Jlamaca.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. Inexkmpuueckoe noJe.

OnexTpu3anyss Tel W €€ NposABICHHs. OJNEKTpUYEecKud 3apsan. JlBa Buna
ANEKTPUYECKUX  3apanoB. IIpoOBONHMKHM, HOHMDJIEKTPUKH U MOJYHPOBOJIHHKHU.
DJIeMEHTapHbBIN 3JIEKTPUUECKUN 3apsij. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KyoHa.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHUE 3aps/ibl.

HampsoxkénHocts  anexktpuyeckoro  mnosst.  IIpoOHeii  3apsin.  Jluauwm
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNnbHOCTh ANEKTPOCTATUYECKOrO Tojs. Pa3HOCTP MOTEHUHAIOB H
HanpspkeHue. lloreHumanbHass dSHeprus 3apsga B IJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHuman 3yeKTpocTaTUYeCKOro mnojs. CBsA3b HANPSKEHHOCTH NOJII U Pa3HOCTH
NOTEHIMAIOB JJIA  3JEKTPOCTaTUYECKOro 1oyt (KaKk OJHOPOJAHOrO, TaK H
HEOJHOPOHOTO).

[IpyHIMI Cynepno3ULAN dJIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. [lome
PAaBHOMEPHO 3apsHKEHHOro 1o o00béMy mmapa. Ilose paBHOMEpPHO 3apsyKEHHON
OeckoHeUHOM TUIOCKOCTH. KapTuHbl JWUHUM HaNpsOKEHHOCTH ATUX TMOJed |
AKBUIIOTEHLIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOIHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDAEKTPUKHU B JJIEKTPOCTATHYECKOM IToJie. [[nanexkTprueckas NpoOHULAEMOCTb
BEILIECTBA.

Konpencatop. DJEeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTbH IIJIOCKOTO
KOHJIEHCAaTOpa.

[TapannensHoe coenuHeHue KOHAeHcaTopoB. IlocimenoBarenbHOE COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTosiHHBIM TOK.

VYcnoBus CyIIECTBOBAaHUS IOCTOSHHOTO JJIEKTPUYECKOrO TOKa. lMcTrouHukm
toka. Hanpsixenne U u DJ1C &.

3akoH OMa [ y4acTKa LenHu.



DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCUMOCTh COMNPOTUBIECHUS OJHOPOIHOIO
MPOBOAHUKA OT €ro JUIMHBI U IUION[aJAM TONEPEYHOr0 CEYEHUs. Y JeIbHOE
CONIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpbHOE, NapajlieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuina Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH [[xoyns—Jlenna.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeraoBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucrope.

OJIC 1 BHYTpeHHEE CONPOTUBICHUE MCTOYHHMKA TOKA. 3akoH Oma 11 MOJIHOU
(3aMKHYTOM) 3nekTpuyeckoil 1enu. MOIIHOCT, UCTOYHMKA ToKa. KopoTkoe
3aMbIKaHHE.

KonpaencaTop B 1ienu MOCTOSIHHOTO TOKA.

TexHu4eckrue yCTPOMCTBA W TEXHOJIOTMYECKHWE MPOLECCHI:  aAMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUMK IEKTPUUECKONU SHEPTUU.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

ONEeKTpUYecKasi  MPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTb TBEPJBIX METAJIOB. 3aBUCHUMOCTbH COINPOTUBICHHUS METANIOB OT
temnepaTrypbl. CBEpXIIPOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKWY. CobcTBeHHas U IpUMECHast IPOBOJIMMOCTh
noTyrpoBoiHUKOB. CBoOCTBA p—n-niepexoaa. [1omynpoBoHUKOBBIE TPUOOPHI.

ONEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DJNEKTPOJUTHYECKAs] JTUCCOLIMAIUL.
OnekTponu3. 3akoHsl Dapajes A 3AEKTPOIU3a.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIN Pa3psI.
Paznuunbie THITBI CaMOCTOSTENBHOTO pa3psaa. Monnus. [1nazma.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psiHble
JaMIIbI, JJCKTPOHHO-Iy4YeBas TPyOKa, TOJYIMPOBOJHUKOBBIE TPUOOPHI: WO,
TpaH3UCTOpP, (HOTOAMON, CBETOAMO/, TalIbBaHUKA, paQUHUPOBAHUE MEIH, BBIIJIABKa
AITIOMHUHUS, SIIEKTPOHHAS MUKPOCKOIIHS.



11 KITACC

Paznea 4. JaekTpoanHamMmuka.

Tema 4. Macnummnoe noe.

B3auMoencTBre MOCTOSIHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHON MHAYKUMU. [IpuHOMN CyNeprno3UIMM MarHUTHBIX MOJEH.
JIMHAY MarHUTHON MHAYKIIUU.

MaruutHoe nojie NPOBOAHUKA C TOKOM (MPSAMOrO MPOBOJAHHUKA, KATYIIKUA U
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuina JlopeHua, €€ HanpaBJIeHUE U MOIYJb. J|BUKEHHUE 3apsKEHHON YaCTHIIbI B
OJIHOPOJTHOM MarHuTHOM Mose. Pabota cuibl Jlopenna.

MaruutHoe nosue B BeuecTBe. eppoMarHeTUKy, napa- u JUaMarHeTHKU.

TexHuyeckre yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECChl: MPUMEHEHUE
INOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOJIBUTATENb
SIko6u, yCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Tema 5. Inexkmpomaznumnan uHOYKYuU.

SIBieHMe  DNEKTPOMAarHWUTHOW MHAyKOMU. [IoTOK Bexkropa MarHuTHOM
uaaykuun. OJIC uHaykumu. 3akoH 3yeKTpoMarHuTHoM wuHaykuuu dapanes.
Buxpesoe anexrpuueckoe noiie. Toku Dyko.

O/J1C mHayKIMK B TPOBOIHUKE, ABUKYILEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NunyktuBHocTh. Karymika HWHAYKTUBHOCTM B II€NM MOCTOSIHHOTO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprusi MarHUTHOTO TOJISI KATYILKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTMYECKHUE MPOLIECChl: MHIYKIIMOHHAS M1€Yb,
COJICHOM/I, 3allIUTa OT JEKTPU3ALUU TEJI IPU JBHKEHUU B MATHUTHOM MOJIe 3EMJIN.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOAHBIE KOJICOAHMS.

[Napmonnueckue konebanus. KuHemarnueckoe W JAMHAMHUYECKOE OTMCAHUE.
DHEpPreTuYecKoe OMUCaHHWE (3aKOH COXPAaHEHUsI MEXAHUYECKOW 3Hepruu). BriBoA
JUHAMUYECKOIO OMHCAHUS TapMOHHYECKUX KOJEOaHU M3 MX IHEPreTUYeCKOro H
KMHEMATUYECKOTO OMTUCAHUS.

Amvmutyna U ¢asza xonebanuil. CBSI3b aMIUIMTYIbl KOJ€OaHUM HCXOAHOMN
BEITMYMHBI C aMIUTUTYIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUHI.



Ilepuon wu wyacrora kojebanuid. Ilepwon MayibIX CBOOOJHBIX KoJIeOAHUM
MaTeMaTHUecKoro MmasitHuka. llepuox cBOOOHBIX KoOJN€OAHWMI MPYKUHHOTO
MAasITHHKA.

[Tonsitue o 3aryxatroumx koseOaHusx. BoiHykneHHble KojiebaHusi. Pe3onaHc.
PesonancHas kpuBas. BimsHMe 3aTyxaHus Ha BHJ PE30OHAHCHOM KPHUBOMU.
ABTOKONICOaHUS.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: METPOHOM, 4Yachl,
KauyeJH, My3bIKaJIbHble HHCTPYMEHTHI, ceficMorpad.

Tema 2. dnekmpomazcnumnule Koaebanus.

Koneb6arenbupiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS B
uearbHOM KoseOaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsiia
KOHJICHCATOpa C aMIUTUTY 10 CUITbI TOKA B KOJIEOATETFHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

3aTtyxaronme AIIEKTPOMArHUTHBIE KoJIeOaHusl. Brinyk1eHHBIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHbII TOK. MOIIHOCT IEPEMEHHOIO TOKA. AMIUIUTYAHOE H
ACHCTBYIOIIEE 3HAYCHHE CHUJIbl TOKA M HANpsOKEHHWs MpU  pa3nuyHou (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKAa OT BPEMEHMU.

CuHyconIabHBIA TEPEMEHHBIM TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
UHIYKTUBHOCTH B LIENM CUHYCOUJAIBHOTO IMEPEMEHHOIO TOKAa. Pe30HAHC TOKOB.
Pe3onaHc HanpsKeHUN.

Uneanvubiii  Tpancdopmarop. IlpousBoactBo, mnepemadya u  moTpedieHUE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PUCKM TIPU MPOU3BOACTBE IeKTposHepruu. KynbTypa
HICTIOJIb30BaHUs DJIEKTPOIHEPI MU B IIOBCEAHEBHON KU3HMU.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: DBIEKTPUUECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUNIHbBIE GOJIHDL.

MexaHnueckue BOJIHBIL, YCIOBUS UX pacnpocTpaHeHus. Ilomepeunbie u
IIPONOJBHBIE BONHBL. Ilepnon, CKOpPOCTH pacnpoCTpaHEHWs W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)KCHHE, MpEIOMIICHHE, HUHTEePPEPEeHLUs Hu
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE 3arpsi3HEHUE OKPYKAOIIEN CPEBL.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSI M3Iy4Y€HUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanusi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, NIPEIOMIICHHUE, MOJIAPU3ALINS,
uHTepdepeHus u gudpakius.



[IIkana >JE€KTPOMArHUTHBIX BOJIH. [[pMMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3u U TeneBuaAcHusA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTpOMCTBA W NPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauoNpuEéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YABTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEIULIMHE.

Tema 4. Onmuxa.

[IpsiMoIMHEHOE pACTIPOCTPAHEHUE CBETa B OJHOPOAHOU cpexe. Jlyd cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue m300paxeHHil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUSI CBETAa. AOCOIOTHBIA MOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTeNb NnpesioMmieHus. [I0CTOSHCTBO 4acTOTHI
CBETA U COOTHOIIEHUE JJIMH BOJIH MIPU MEPEXO0JIE MOHOXPOMATHYECKOTIO CBETA YEpE3
IPaHULly paszena AByX ONTUYECKUX CPEN.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxxHbli cocTaB Oesoro cBera. L[BerT.

[TonHoe BHyTpeHHEe OTpa)keHue. l[IpenenpHbIi yroa MOJTHOTO BHYTPEHHETO
OTPAKEHHUS.

Cobuparonire u pacceuBaroniye auH3bl. ToHkas nuH3a. oKycHOE paccTosiHue
U ONTHYECKas Cuja TOHKOW JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOM
cheprueckoil TMH3bI OT €€ TeOMETPUN U OTHOCUTEIBHOTO TIOKA3aTelNs MPEIOMIICHUS.

dopmyJia TOHKOH JIUH3bI. Y BEJIMYECHUE, 1ABAEMOE JINH30M.

Xon ny4a, TPOIIEANIETO JIMH3Y IOJA NPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHne wu300paxeHUl TOYKM W OTpe3ka NpsIMON B
COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpudopsl. Paspemaromas cnocodHocts. ['1a3 kak onTuueckas
cucrema.

[Ipenensl NpUMEHUMOCTHA T€EOMETPUUYECKON ONTHUKH.

Bonnosas onrtuka. Marepdepenuus ceta. KorepeHTHbIE HCTOYHUKU. Y CTIOBHS
HAOJIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTE€P(HEPEHLIUMOHHONW KapTUHE OT JBYX
KOT'€PEHTHBIX UCTOYHUKOB. [Iprmepsl KilacCHuYecKuX UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus ceeta. JudpakiuonHas pemeTka. Y cioBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIIMOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE TMPOLECCHl: OYKH, JIyIa,
nepucKomn, QoToanmnapaT, MHUKPOCKON, NPOEKIIMOHHBIN anmnapar, MNpPOCBETICHHUE
OIITHKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEHIETKA.



Pa3nen 6. KBantoBasi pusunka.

Tema 1. KopnycKkyaapno-801H0801 Oyanusm.

PaBHOBecHOE TEIUIOBOE H3IIydeHHE (M3IydeHHE aOCONIOTHO UYEPHOTO TeEIa).
3akoH cMmeuienus Buna. 'nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorddext. Onbitet A. I'. CroneroBa. 3akonbl (pororddekra. YpaBHeHUE
Ouiamrerina 11 pororddexra. «Kpacunas rpanuma» Gororddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JaBJICHHUE CBETa Ha a0COJIIOTHO MOTJIOMIAIOUTYIO
1 a0COJIIOTHO OTpaxkarouryto nopepxHocts). OnbiTel I1. H. Jlebenena.

BonHoBeie cBoucTtBa yactuu. Bonubl ne bpouna. [immHa BoiHbl e bpoins u
pa3Mepsl 00J1acTH JIOKATU3aluu JBUXKYIIEcs yacTulibl. KopmycKyIsspHO-BOJHOBOM
ayanu3M. Judpakuus 31eKTpOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepennii B Mukpomupe. COOTHOIICHUS HEONpeneaEHHOCTEH
I'eiizenbepra.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
doTornemMeHT, (HOTONATUYMK, TYHHEIBHBIH MHMKPOCKON, COJHEYHas Oarapes,
CBETONO/.

Tema 2. Duzuka amoma.

OnbITel O MCCIEAOBAaHUIO CTpoeHUsd aroma. llmanerapHas moxaens aroma
Pesepdopna.

[Toctynater bopa. M3nyyenue u norioiieHrue GOTOHOB MPHU MEPEXOJE aToMa C
OJIHOTO YPOBHsI SJHEPTUH HA IPYTOU.

Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUH ATOMA BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHHUe cBeTa. Jlasep.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOTHYECKME IIPOLECCHI: CHEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Tema 3. Quzuka amomHo2o A0pa U INEMEeHMAPHBIX YACMUY,.

Hyknonnas monens snapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucyo sapa. N30TomnsL.

PagmoaktuBHOCTh. Anb(a-pacnan. OIEKTPOHHBI U TO3UTPOHHBINA Oera-
pacnaz. I'amMa-u3imydyeHue.

3aKOH paJMOAKTUBHOrO pacnaaa. PaavoakTUBHBIE H30TONBI B IPUPOJIE.
CBOICTBAa HMOHMU3UPYIOLIETO H3Iy4YEHHsS. BiusHME paIHMOAaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EctecTBeHHBIN (oH uznydeHus. [lozumerpus.

DOHeprus CBA3M HYKJIOHOB B sifjpe. Anepubie cuibl. JlegekT Macchl siapa.

SAnepusie peakuuu. Jenenue u cunres saep. Saepusie peakTopsl. [IpoGraembl
yIPaBJIsIEMOTO TEPMOSIAEPHOTO CUHTE3a. JKOJOTMYECKUE ACTIEKTHI PA3BUTHUS AICPHON
DHEPIreTUKH.

Mertoabl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YaCTHULL.



Q@yHAaMEHTAIbHBIE  B3aWUMOJEUCTBUsA. bapuoHbI, ME30HBI M  JICOTOHBL.
[IpeacraBnenue o CranmaptHOi Moaenu. KBapk-TriitooHHast MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHod Mmonaenu. TémHas matepus U TEMHAas
DHEPIusl.

EnuHcTBO pmznueckoil KapTUHBI MUpA.

TexHuyeckre yCcTpoMCTBa M TEXHOJOTMYECKUE MPOLECCHI: AO3UMETP, KaMmepa
Bunscona, sinepHbIil peakTop, TEPMOSIEPHBII peakTop, aToMHass 00M0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Paznen 7. DieMeHTbI ACTPOHOMUM U ACTPOPUIUKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuUKIamHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3MKH i  OOBSICHEHUS MPUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Meronbl  aCTpOHOMHYECKHX  MccienoBaHuld. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaANOTENECKOIIbI, BHEaTMOC(hEPHAsk aCTPOHOMMUSI.

Bun 3BénnHoro Heba. Co3Be3qusi, SpKuME€ 3BE3/bI, IJIAHETHI, WX BUIUMOE
JBUKEHUE.

Conneunas cucrtema.

Connue. ConHeuHass akTUBHOCTb. MlcTouHuk 3Heprun CosHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CHEKTpajibHbIA KJIACC —
CBETHUMOCTbY». 3BE3Mbl TJIaBHOW TMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTB» JUUI 3BE3]] TJIABHOM NOCJIEN0BATENbHOCTH. BHYTpEeHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE MPEJCTABICHUS O MPOUCXOXKIAEHUU M 3Bomrounu CojiHIa W 3BE3.
DTanbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. Ilonoxxkenue u aBwxeHue CoJiHIIA B
I'anaktrke. Tunbl ramaktuk. Paguoranaktuky u kBasapel. YEpHbIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenune Bcenennoii. 3akon Xa00Oma. PasOeranue ramakTuk.
Teopus bonpioro B3peiBa. PEIMKTOBOE U3ITyUEHUE.

AOCONIIOTHBIE M OTHOCHUTENbHBIE MOTPELIHOCTH HU3MEPEeHU (U3HYECKUX
BenM4YuH. OIIEHKa FPaHMI] TIOTPEIIHOCTEM.



IIJTAHUPYEMBIE PE3VIJIbTATBI KYPCA
JINMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yIbTAaThl OCBOSHUS AJIEKTUBHOTO Kypca «Perienue 3amad mo
¢usuke» JOKHBI OTpakaTh TOTOBHOCTb M CIIOCOOHOCTH  OOyYarommxcs
PYKOBOJICTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEN JTUYHOCTU, CUCTEMOM
[ICHHOCTHBIX OPUEHTAIUi1, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM [IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHUE KHU3HECHHOTO
OIbITa M ONbITA JEATEIPHOCTH B IPOIECCE peaM3allii OCHOBHBIX HAINpPaBICHHIA
BOCIIUTATEIILHOM IEATEIIbHOCTH, B TOM YHCIIE B YACTH:

rPa;kIaHCKOr0 BOCIIUTAHMA:

e CchOPMHPOBAHHOCTH TPAKIAHCKON MO3UIMU OOYYaroIIerocsi Kak akTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUNCKOTO OOIIIEeCTBa;

e TPUHATHE TPAJUIMOHHBIX  OOMICYEIIOBEUECKUX T'YMAHHCTUYECKHX U
JIEMOKPATUYECKHUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax IPakJaHCKOIO
oOmiecTBa, ydYaCTBOBaTh B  CaMOYIMpaBICHUH B  00Opa30BaTEIbHON
OpraHu3aIuiy;

e YMEHHE B3aUMOJICHCTBOBATH C COIMAILHBIMA MHCTUTYTAMHU B COOTBETCTBHHU
C UX (QYHKUUSMHU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapHOH U BOJIOHTEPCKOM IEATEIbHOCTH.

NATPHOTHYECKOT0 BOCITUTAHMSA:

e chopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
HaTpUOTU3MA;

e IICHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHKCHUIM
POCCUICKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

e CHOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHUS;

e CHOCOOHOCTH OLIEHMBATH CUTYAlMI0 M NPUHUMATh OCO3HAHHBIC PELICHHUS,
OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM
YHCIIe B JCSITETLHOCTH YIEHOTO;

e OCO3HAHME JUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro.

ICTETHYECKOT0 BOCITUTAHMA:

e DCTETHUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsi SCTETUKY HAYYHOTO TBOPUYECTBA,

HpUCYIIETo (pU3HUECKON HayKe.
TPY/I0BOT0 BOCITUTAHMSA:

e WUHTEpEC K pa3iuyHbIM chepaMm TpodecCHOHATHHON IESITeTbHOCTH, B TOM

YHCcIie CBA3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN



BBIOOp Oymymiedt mpodeccuu W peanu30BhIBATh COOCTBEHHBIC >KM3HEHHBIC
TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3HUKY HA TPOTSHKECHUH BCEH KU3HHU.

IKOJOTNYECCKOI0 BOCIIMTAHHUA:

c(hOPMHUPOBAHHOCTh HKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHE TJ100aTBLHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOIeEM;

IJIAHUPOBAHUE W OCYLIECTBJIEHHUE JEHUCTBUUM B OKPYXAKOUIEW Cpene Ha
OCHOBE 3HaHUS 1eJIeil YCTOMYMBOrO pa3BUTHS YEIOBEUECTBRA;

pacUIMpEeHHUE OIbITa JAESITENbHOCTH SKOJOTUYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKE.

HECHHOCTH HAYYHOI'0 MMO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUss (U3MKU OCYIIECTBIATH TMPOEKTHYI0 U HCCIEAOBATEIBCKYIO
NEeATENbHOCTh HHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jijornueckue 1eiicTBHA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalu3UpoBaTh  mpobdiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh LEIH JeATENIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH UX
JTOCTHKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B  paccMaTpUBaeMbIX
(bu3NYECKUX SIBICHUSAX;

pa3pabaThiBaTh IJIAH PELIECHUS MPOOJIEMbI ¢ YYETOM aHAIM3a MMEIOIIUXCS
MaTepHalbHbIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JESATEIBHOCTb, OLEHHBATh COOTBETCTBHE
pE3yJIbTATOB LIEJSM, OLIEHUBATh PUCKH MOCJIEICTBUN 1€ATEIbHOCTH;
KOOPAMHUPOBAaTh U  BBINOJHATH PabOTy B  YCIOBUSX  PEAbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIILJICHUE IPU PELICHNUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBarTe/bLCKHe JeiCTBUA:

BJIQ/IETh HAy4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMHU TMOHSATUSMU U METOJaMU
bu3znueckoil HayKu;



BJIaJICTh HAaBBIKAMHU Y4e€OHO-HMCCIIeI0BATEIbCKONW U MPOEKTHOM JEATEIbHOCTH
B o0Onactu (M3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pelIeHHs 3a1ad (PU3HUECKOro COAEp>KaHUus, MPUMEHEHHUIO
Pa3IUYHBIX METOAO0B O3HAHUS;

BIAJETh BHJAMH JEATEIBHOCTH IO TIOJyYEHUI0 HOBOTO 3HAHHS, €ro
MHTEpIpEeTali, TpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX
CUTyallusiX, B TOM 4YHCJIE€ NPU CO3JAaHUH Yy4eOHBIX MPOEKTOB B 00JacTH
buzukwy;

BBISBIISITh [IPUYUHHO-CIICACTBEHHBIE CBA3M M aKTyalU3upoOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PELICHNS, HAXOIUTh apTyMEHTHI JUIs JOKa3aTelbCTBA
CBOMX YTBEpXKJCHUM, 3a7aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;
aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ pELICHUS 3aJauyd  pe3yJbTaThl,
KPUTHYECKH OILEHUBATh UX JIOCTOBEPHOCThH, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTh ¥ (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0OpPa30BaTEIbHON
AESITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEeHOCUTh 3HaHHUS 10 (U3UKE B MPAKTUYECKYI0 00JacTb
KU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIE HJIEHU, TIpeJIaraTh OPUTMHAIbHbBIE TOJXOAbI U PEIICHHUS,;
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

PabGora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMH TOJy4YeHHs MH(POpMAIUU (QU3NIECKOTO CONEPIKAHUS U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIEHO OCYIIECTBIIATh MTOUCK, aHAJIH3,
CHUCTEMATH3AIMI0 W HWHTEPIPETANi0 HWHOOPMAIMHA PA3TUYHBIX BHUIOB H
dbop™M mpeacTaBIeHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh  CPEACTBA  WH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B  PCIICHUHM  KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3AIMOHHBIX 3a7ad C COOJIIOJIcHUEM TpeOOBaHUN IPTOHOMHMKH,
TEXHUKA OE€30MaCHOCTH, TUTHEHBI, PECYypCOCOCPEIKEHUsS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(DOPMAITMOHHOM OE30M1aCHOCTH;

CO3/IaBaTh TEKCThl (DU3MYECKOTO COJACPIKAHUS B Pa3IMUHBIX (opMaTax ¢
y4éTOM Ha3Ha4YeHWs WHQPOpPMAlMM W IEJIEBOM ayIuTOpUH, BBIOHpas
ONTUMAJIBHYIO (POPMY TIPEICTABICHHS U BU3YaIH3aIUH.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe 1eiCTBUSA:

OCYLIECTBJISITh  OOIIEHHE Ha ypokKaXx (U3UKK U BO BHE-YpPOUHOU
NEATEIIbHOCTH;



pacro3HaBaThb MNPEANOCBUIKM KOH(MIMKTHBIX CHUTyallMid M CMST4aTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C UCHOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIMBUAYAIbHON
paboTHI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOIIHUX
MHTEPECOB ¥ BO3MOXKHOCTEN Ka)KAO0r0 WieHa KOJJICKTUBA;

NpUHUMATh €M  COBMECTHOM  JIeATeNIbHOCTH, OpPraHU30BbIBATH U
KOOPIMHUPOBATH NEHCTBHS MO €€ JOCTHKEHUIO: COCTABIIATh IJIaH JIEHCTBHM,
pacnpeenaTb pojau ¢ yu€TOM MHEHUH YYaCTHHKOB, 00CYXIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO y4YaCTHHUKA KOMAHIbI B
OOIIMi pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUIM;

npeasiaraTb HOBBIE TPOEKTHI, OIICHWBAaTh HJAEU C TO3UIUN HOBU3HBI,
OpPUTHHAIILHOCTH, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUYECKOE TIOBEICHUE B PA3IUYHBIX
CUTYAIMSX, IPOSBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepPCcaJbHbIe YueOHbIe 1eliCTBHSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIaCTH
(GU3UKA ¥ aCTPOHOMUH, BBISBIATH MPOOIEMBI, CTaBUTh U (POPMyIHPOBATH
COOCTBEHHBIC 33]1a4H;

CaMOCTOSITENIFHO COCTABJISITh IJIaH PEHICHHs] PACUYETHBIX M KadeCTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHHS MPAKTUYECKOH padOThl ¢ YUETOM UMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

pacImmpsaTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;
JeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHWIO M TIPOSIBICHHUIO JPYAUIIMA B OOJACTH
(GU3MKN, TOCTOSHHO TIOBBIIIATH CBOW 00pa30BaTENBHBIA W KYJbTYpPHBIH
yYPOBEHb.

CaMOKOHTpOJIL, IMOIHUOHAJIbHbIN HHTELJIEKT:

AaBaTb OLICHKY HOBBIM CUTyalWsIM, BHOCHUTH KOPPCKTHUBLI B ACATCIILHOCTD,
OLCHMBATb COOTBETCTBUC PC3YJILTATOB LICIIAM,



e BJIAaACTb HaBBIKaMH MO3HABATEILHOU pe(bJ'ICKCI/II/I KakK OCO3HaHUA
COBCPHIACMBIX I[GﬁCTBHﬁ U MBICJIMTCIIBHBIX IIPOLIECCOB, MX PE3YJIbTATOB U

OCHOBaHMI;

e HCIOJIb30BaTh MPUEMBI pedICKCUH JJISI OLICHKU CUTYaIlMH, BEIOOpAa BEPHOTO
pelieHus;

e yMETh OICHMBATH PUCKM M CBOCBPEMEHHO IPUHUMATh PEIICHUS MO UX
CHIKCHHUIO;

e TMPUHMMATh MOTHBBI W AapTyMEHTHl JPYyTHX MPU aHAIU3E PE3yIbTaTOB
TESTEIbHOCTH;
e TIPUHHUMATH Ce0sl, MOHUMAs CBOU HEJAOCTATKU U IOCTOMHCTBA,;
e TMPUHMMATh MOTHBBI W AapPTyMEHTHl JPYyTUX MPU aHAIHU3E PE3yIbTaTOB
NEeSTETHbHOCTH;
e TMPHU3HABATH CBOE MPABO U MPABO JAPYTHUX HA OMIHUOKH.
B mpomecce nocTHMXKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS TMPOTPAMMBI IO
dbusuke I YpOBHA cpenHero oOmiero oOpa3oBaHUS Yy OOYyYaroIIMXcCs

COBEPILIEHCTBYETCS OYMOIMOHAIBHBIH WUHTEJUICKT, TPEeIoIararoInui
c(OPMHUPOBAHHOCTbD:
e CaMOCO3HaHWUS, BKJTFOUYATOIIIETO CIIOCOOHOCTH TTOHMMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHME, BHJIETh HAINpPABIEHUS Pa3BUTHS COOCTBEHHOMU
AMOIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

e CaMOPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
AMOIIMOHAJIBHBIM H3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMIICHHE K JTOCTHKCHUIO TN U
yCcrexy, ONTHMU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATH, WCXOMS U3
CBOHX BO3MO>KHOCTEH;

e OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro MpPH OCYIIECTBICHUHM OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

e COIMATBHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATH
OTHOLIEHUSI C JPYTUMHU JIIOJIbMH, 3a00TUTHCS, TMPOSBISATH HHTEpPEC U
paspemnaTh KOHQIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HamveHoBAHIMe KouunyecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
n/ | Ppa3iesioB H TeM Bcer  KouTtpoibn IMpakTHueck
o0pa3oBaTe/ibH
n NPOrpaMmsbl ] ble padoThI ue padoThl
ble pecypchl
Paznea 1. IOBTOPEHUE MATEPHAJIA 7-9 KIIACOB
1.1 [ToBTOpEHME 8 2
Hroro no pasneny 8
Paznen 2. MEXAHUKA
2.1 Kunemaruka 1 1
2.2 Jnnamuka 1 1
2.3 Craruka TBEpIOTO Tena 1
24 3aKOHbBI COXpAHEHUS B 2 |
MEXaHHUKe
Hroro no paszneny 28

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBBI
MOJIEKYJIIPHOKMHETHYEC
KOW Teopuu

3.2

Tepmogunamuka. Ternos
bI€ MAIIMHBI

16

33

ArperaTHble COCTOSTHUS
BemlecTBa. Pa3oBLIe
MEePEXOIbI

12

Hroro no pazneny

40

Pasnea 4. JIEKTPOJIUNHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIE 12 1
47 ITocTostHABIN ) ” 1
ANEKTPUUYECKUN TOK
43 Toxu B pa3IuuHbIX 4
cpenax
Hroro no paszneny 38

Paznen 5. PUSHUYECKUA MPAKTUKYM

5.1

Du3NYEeCKU IPAKTUKYM

12

16




Hroro no pazneny

12

Pe3epBHOE Bpems

10

OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME

136

11

16




11 KJIACC

KoanuectBo yacoB DJIEKTPOHHbIE
Ne HaumenoBanue
(uudposrbie)
n/  pasxejoB U TeM Bcecer  KoHTpouabn IIpakTHYecK
o0pa3oBaTebH
1| nmporpaMmMabl 0 ble padoThI e padoThbl
ble pecypchl
Paznea 1. JIEKTPOANHAMUKA
1.1 MarunuTHoe nosue 8 1
12 DJIEKTPOMarHuTH g |
ast UHAYKLUS
Hroro no pasneny 16
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eckue 1 1
KoeOaHus
9 DJIEKTPOMarHuTH 4 1
bI¢ KOJICOAHUS
MexaHuveckue u
2.3 3JIEKTPOMAarHUTH 8 1
bI€ BOJIHBI
2.4 Onrtuka 30 2
Hroro no pazneny 44
Paznen 3. KBAHTOBAS ®U3UKA
KopnyckynsipHo-
3.1 BOJIHOBOM 12 1
Tyalii3m
3.2 ®dusuka aToma 8 1
®usznka aTOMHOTO
33 pan 8 1
3JIEMEHTaPHBIX
YaCTHIL
Hroro no pazneny 20

Pasnen 4. 9JIEMEHTBI

ACTPOHOMUHU U ACTPOPU3UKHU

DIIEMEHTHI
4.1 aCTPOHOMMUH U 12
acTpou3uKu
Hroro no pazneny 12

Pasnen 5. ®DU3MUYECKHUHN MPAKTUKYM

5.1

dusnuecknit

16

16




IIPaKTUKYM

Hroro no pazneny 16

Paznen 6. OBGOBIIAIOIIEE IOBTOPEHUE

CucreMatus3anus
1 00001IEeHNE
MPEAMETHOTO
COJIepKaHUs U
6.1 OIbITa 10
JIeITEIIbHOCTH,
nproOpeTEHHOTO
IPU U3YYCHUHN

Kypca ¢uzuku 10

— 11 kiaccoB
Htoro no pasneny 10
PesepBHOE Bpems 10
OBIIEE
KOJIMYECTBO
YACOB I10 136 10

ITPOTPAMME




