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denepanpHas pabodas mporpamMma 1o yaeoHomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpenMeTHass o0macTh «EcTecTBEeHHO-HAyyHBIE MPEIMETBI») BKIIOYACT
MOSICHUTEIIbHYIO 3aMHCKY, COJIep:KaHne 00yUeHus, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS
IPOrpaMMBI 10 PU3HKE, TEMATHUECKOE TNIAHUPOBAHKE.

[losicuutenpHas 3amycka OTpaXkaeT OOIIMe LEeAN W 33JaYyd U3ydeHus (Qusmkw,
XapaKTePUCTUKY TCUXOJOTUICCKUX TPEANOCHUIOK K €ro M3yYeHHUIO O0YJaroIIMMHUCH,
MECTO B CTPYKType ydeOHOro TIiaHa, a TakXKe MOAXOAbl K OTOOpYy COAep X aHWs,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3yJIbTATOB.

Conmepxanre OOYYCHHsI pacKphIBacT COACpKATENbHBIC JUHHUH, KOTOPHIC
npearaTes A 0043aTeIbHOTO M3Y4YEHHUS B KaKJIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3ylbTaThl OCBOEHHS MpPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTaThl 3a BeChb NEpHoj OOydeHHs Ha YpPOBHE
cpemHero obmiero odopa3oBaHus, a TakXKe MPEAMETHBIE TOCTHKEHHS O00ydaromerocs
3a KaXKIbli IO 00y4YeHHUs.

HOACHUTEJBHAASA 3AIIUCKA

[Iporpamma 1o ¢u3uke 6a30BOro YpoBHs Ha YPOBHE CpEHETO 001Iero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOXKEHUN U TPEOOBAaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOI Tporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yu€Tom
benepanbHON padoyeil mporpaMMbl BOCIUTaHUS U KOHUENIUU TPENOoJaBaHus y4eOHOTro
npenmetra «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanmu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xaHue mporpaMMsl 1o pU3MKe HapaBiIeHO HAa (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbI mupa oOydvaromuxcst 10-11 kmaccoB mpu oOydeHHUM ux (Qu3uke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATENBHOCTHOro mnoxaxona. Ilporpamma
no ¢usuke coorBeTcTBYyeT TpedoBanusiM GI'OC COO Kk miIaHUPYEMBbIM JTMYHOCTHBIM,
NpPEeIMETHBIM W METAlpEeAMETHBIM pe3yjibTaTaM OOyYeHHMs, a TaKKe YUHUTHIBAET
HEOOXOJMMOCTh peau3allid MEXMNPEAMETHBIX CBsi3eld (U3UKHM C €CTEeCTBEHHO-
HAayYHbIMU Y4YEOHBIMH TpeAMeTamMHu. B Hell onpenensitorcs OCHOBHBIE LEIU U3y4YEHUs
¢u3MKM Ha YPOBHE CpeIHEro oOlmiero o0pa3oBaHUs, IUIAHUPYEMble pE3YyJIbTaThl
OCBOCHHMSI Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

MJIaHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM
quClie IPEAMETHBIEC PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamMera «Pusnka» mo rogam oO0y4eHUsI.
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®duszuka KaKk Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIMAs B KaueCTBE
y4eOHOro mnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHMM
00 okpyxatomem wmupe. LIkoapHBIA Kypc GU3HKH — CHCTEMOOOpa3yroIuit
JUIS €CTECTBEHHO-HAYUHBIX YYEOHBIX PEMETOB, MOCKOIBbKY (DU3HMUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SBIICHUH, H3y4yaeMbIX XHMHEW, Ouonorueu, Gusnueckoi
reorpadueld u acrponomueil. VMcnonap3oBaHue M aKTUBHOE NMpPUMEHEHHE (DU3HUECKUX
3HaHUU OIpeNesieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJNOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, IIOJIYYEHHs HOBBIX MaTEpUAIIOB
C 3aJJaHHBIMU CBOMCTBaMU M JApyrux. M3ydenuwe (U3UKKM BHOCHUT OCHOBHOM BKJIAJ
B (QopmMHUpOBaHHE  E€CTECTBEHHO-HAy4YHOM  KapTHHBI  Mupa  OOydaromuxcs,
B (hopMHUpOBaHHE YMEHHUIN IPUMEHATh HAYYHBIN METO/] TO3HAHUSA MIPH BBHITOJIHEHUU UMH
y4€OHBIX UCCIIECOBAHUM.

B ocHOBY Kypca (pu3UKHU JUIsl YPOBHS CPETHETO 00IEro 00pa3zoBaHusl MOJIOKEH Pl
UJEN, KOTOPhIE MOXKHO PACCMAaTPUBATh KAK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pU3uku oObeIuHEH
BOKpPYI (¢usnueckux Tteopuil. Benymwum B Kypce sBiseTcss (OpMUPOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT HCIoJIb30BaHHUE
IYMaHUTapHOTO NOTEHLMaNa PU3NIECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomnoti nanpasenennocmu. Kypc (puU3MKK mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peanusyercs NocpeaCcTBOM BBEICHUS JIEMEHTOB COACPKAHMS,
MOCBSALIEHHBIX SKOJOTUYECKUM TNpOoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTHM, a Takke 0OCYKIeHUusl MpoOjeM paluuoHaIbHOIO
PUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.
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Crep’HEBbIMU DJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OOIero
oOpazoBaHusi ABIAIOTCS  (pusmueckue Teopuu (hopMUpOBaHHE TPEICTABICHUN
O CTPYKType MOCTpOoeHHUs (U3MYECKON Teopuu, posi (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TMPECTABICHUSX O MPUPOJE, TPAHHUIAX MPUMEHHUMOCTU
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN TOIX0/ B Kypce (PM3UKH peaqn3yeTcs MPeke BCEro
3a CYET OpraHU3aIluu SKCIIEPUMEHTAIBHON eATeIbHOCTH o0yuatonuxcs. s 6a3o0Boro
YPOBHSI Kypca (PM3UKH — 3TO UCTIOIb30BaHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MporpamMme o (pu3nke 00beIMHEHbI
B OOIIMI CIIUCOK YUEHUUYECKHUX MPaKTUYECKUX padoT. BriieneHne B yka3aHHOM NIEpeuHe
7a00paTOpHBIX PA0OT, MPOBOAUMBIX JUIi KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHauleHust kabuHeta ¢usuku. [Ipu s3Tom oOecnieunBaeTcs oBiaJeHUE 00Yy4arOIUMUCS
YMEHHSIMH  TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAHUA 3aBUCHUMOCTEH
(bu3MYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHUE yNensieTCs PEHICHUIO PAcUY€THBIX M KAauyeCTBEHHBIX 3ajiad.
[Ipu sTOoM 1Isi pacyE€THBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJladyd C SIBHO 3aJaHHOU
¢uznyecKkol  MOAENBIO, TMO3BOJSIONIME TMPUMEHSATh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjiesia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX
pa3aenoB. J{ns KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSICHEHHE
npoTeKaHusi (PU3NYECKUX SBICHUI U TMPOIIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyromune
BbIOOpA PU3NUYECKON MOJCIIHU JJIS CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecreyeHnro yueOHoro mpoiiecca 6a30Bbiid ypOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (QU3HUKH
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku J0KHO ObITH HEOOXOAUMOE JIabopaTOpHOE 000PYI0BAHKE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MporpaMMe 1o (U3UKE YUYEHHUYECKHUX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYJOBaHHUE.

JleMoHCTpanMoHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH U O00ECTeuMBaeT IMOCTAHOBKY MEPEUMCICHHBIX
B TIporpamMme Mo (PU3MKE KIIOYEBBIX JIEMOHCTpAIMi N7 MCCIEAOBAaHUS H3ydaeMbIX
SIBJICHHHA W TPOIIECCOB, YMITUPUYECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe obOopymoBaHWE i YYCHHUYECKHUX  MPAKTUYECKHX  paboT
dbopMupyeTcs B BUJ€ TEMAaTHUECKMX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe OJJHOTO
KOMILUIEKTa Ha JIBYX 00YyYarommnxcsl.

OCHOBHBIMU LENSIMA  M3y4eHHs (u3uku B oO0HIEM 00pa30BaHUU  SABISIFOTCS:
dbopMHpOBaHKE MHTEpPeEca M CTPEMJICHUS OOYYalolUMXCs K HAYYHOMY H3YyYECHHIO
NPUPOABL, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;
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pa3BUTHE TPEIACTABICHUNH O HAYYHOM METOJAEC TMO3HaHUS W (POPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3YyYEHUS OCHOB
CTpOEeHUs MaTepuu U QyHAaAMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCIOJb30BaHUEM (DUINUECKUX
3HAaHUW U HAy4YHBIX JJOKAa3aTEIbCTB;

dbopMupoBaHE TPEACTABICHUNH O POAM (U3WUKH A Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne 3THX Ieel  obecrnieunBaeTCcsl pEUICHUEM CIEAYIOMUX —3ajad
B TIpOIIECCe N3YUCHHSI Kypca (PU3UKU HA YPOBHE CPEIHEr0 00IIero 0Opa3oBaHus:

npuOOpeTeHHe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAS MEXAHUKY, MOJICKYJSIPHYIO (PU3HKY, SJIEKTPOJMHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUU MPUMEHITh TEOPETUUECKUE 3HAHUS MJIS OOBSICHEHUS
buznueckux SBIEHUW B TPUPOAEC M Ui TPUHITUS MPAKTHYECKUX PEHICHUM
B [IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PAa3IMYHBIX 33Ja4 C SBHO 3aJaHHON (U3HUECKOn
MOJIEJIbIO, 337124, TTOIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHne (DU3UUIECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 3aJ1a4H;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JACUCTBUSI TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, NX BIMAHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUS U MPOBEACHUS
bU3MYEeCKUX AKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu uHOOpPMAIUH, ONpeaeeHus
JIOCTOBEPHOCTH MOJYYEHHOIO pe3yJsibTaTa;

CO3/IaHME YCIOBUM JUISI PAa3BUTHUS YMEHUM MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢@u3uku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro
obpasoBanusi orBoautcss 136 waco: B 10 kmacce — 68 wacoB (2 ywaca B Hemelnio),
B 11 xnacce — 68 yacos (2 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka 1 MeTOABI HAYYHOI'O MIO3HAHMUS

®usuka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOWIET0 MUPA.
Pounb skcnieprMenTa 1 TEOpUM B MIPOLIECCE TO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PUBHKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble Trumoressl.
®dusnveckre 3aKOHBI U TEOPUHU. |'paHHIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBHS.

Ponp u mecto ¢puzuku B GopMHUpPOBaHUM COBPEMEHHOW HAay4YHON KapTHUHBI MHUpa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosblie U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexanunueckoe aBrmxeHrne. OTHOCUTEIBHOCTh MEXAaHUUECKOTO IBMKEeHUA. Cucrema
orcyéra. TpaekTopusi.

[Tepememnienue, CKOPOCTh (CPEAHSSE CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MAaTEpPUAJIbHOM TOYKH, HMX TMPOEKIMH HA OCH CHCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsMOJIMHEWHOe nBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMENICHNUS] MAaTepUaTbHON
TOYKU OT BPEMEHH.

CBobOosHOE TazieHre. Y CKOpeHHE CBOOOTHOTO TTaICHHUSI.

KpuBonuuennoe aswxkeHue. JIBUKEHUME MaTepUaIbHOW TOYKHA II0 OKPYKHOCTHU
C HOCTOSTHHOM 110 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOpOCTh. [lepuon
U yactota oOparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHApSJIOB, LICTTHBIE U PEMEHHBIE TIEPEAYN.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBYKCHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue paBwkeHHs Tejla, OpOIIEHHOTO TOJA YIJOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

Hanpagnenue ckopoctu npu JBUAKEHUH IO OKPY>KHOCTH.
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Yyenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3ydyenne HEPaAaBHOMEPHOIO [JBW)KEHHUS C LENBbI0 ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIECHHSI  MEXAY  IYTAMH,  IPOWICHHBIMH  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUU
C HaYaJIbHOW CKOPOCTHIO, PABHOU HYIJIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHuun otHocutenbHOCTH ['anmunes. IlepBoin 3akoH Herotona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tenma. Cuna. Ilpunuun cynepno3unmu cwi. Bropoit 3akoH HproToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuina tsbkectu. [lepBast kocMudeckas CKOPOCTb.

Cuia ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunsl TpeHusi (mokos, ckoibkeHwus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduunent tpenns. Cuna
COIIPOTHUBIICHUS NIPU ABUKECHUHU TeJA B KUIKOCTU WUJIU rase.

[TocTynarensHoE U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcimoBus paBHOBeECHs
TBEPJOIO Tea.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AePOopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Nzydenue ABM>XeHUs OpycKa 110 HAKIIOHHOW TIIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B IMPYXKUHE H
PE3MHOBOM 00pa3siie, OT X JedopMarum.

HccnenoBanue ycioBur paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLICHHUS.



Pabouas nmporpamma | ®usuka. 10-11 kmaccer (6a30BbIN YPOBEHB)

Tema 3. 3akonwvl coOXpanenus é Mexanuke

NMiynbc MaTepHabHOM TOYKH (Te€da), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWJIBl Y W3MEHEHHE HMITyJIbca Teja. 3aKOH COXPAaHEHWs HMIlysbca. PeakTuBHOE
JBHYKCHHE.

Pabota cusbl. MOIIHOCTB CUJTBIL.

Kunernyeckass oHeprus MarepuaqpHOM ToukH. Teopema 00 W3MEHEHUU
KMHETHYECKOW SHEPIHH.

[lorenuuanbHas sHeprus. [loTeHnmanpHas sHEprust ynpyro aepopMupoBaHHOU
npyxuHsl. [loTeHnmanpHas sHeprus Tesa BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HEMMOTEHIMAIbHBIE CUJIbL. CBSI3b pA0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPI'UH.

Yipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIIED,
IPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHIIMANBHON SHEPTUU B KWHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomul

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOIUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [duddys3us. Xapakrep ABMKEHHS U
B3aMMOJICVICTBHS YaCTHUI BelleCTBA. MOAENN CTPOCHUS T'a30B, KUJIKOCTENU U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojesiel. Macca u pa3Mepbl MOJIEKYII.
KommuectBo Bemectna. [ToctositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmepatrypa U e€ wusMmepenue. lllkama temmeparyp
[enbcus.

Mogens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHel KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4actull ra3a. lllkama temmneparyp KenbBuna. ['azoBbie
3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akoH J[lansToHa. HM3omponecchl
B UJICaJIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne
U30MPOILIECCOB: U30TEPMa, U30X0pa, u300apa.

Texauueckue ycTpocTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Pabouas nmporpamma | ®usuka. 10-11 kmaccer (6a30BbIN YPOBEHB)

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTOrpaduu MOIEKyI
OpPraHUYECKUX COCIUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HUTIOCTpUpYOIas IPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpeHUi 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucTeMa. BHYTpPEHHsAsT DJHEPrus TEPMOJWHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHus. KomnuecTBo Temnotel M pabota. BHyTpeHHss
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, HU3JIy4eHHUE. YAeNbHAsI TEIUIOEMKOCTh BEHIECTBA. KOJMYECTBO TEIIIOTHI
IIPU TEIUIoNEpeIaye.

[TonsiTue 00 agnadbatHoM npouecce. [lepBrlii 3aKkoH TepMoarHaMUKU. [Tpumenenue
NEpPBOrO0 3aKOHAa TEPMOJMHAMUKM K H3ompoleccaM. ['paduueckas HMHTEprpeTaius
paboThI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B MIPUPO/IE.

TeruoBble MammHbl. [IpyuHIMOBL HeWcTBUS TemIoBbIX MamuH. [IpeoOpa3zoBanus
HHEPruu B TEIUIOBbIX MamnHax. KoadduumeHT none3Horo aeicTBys TeNI0BOM MallIHBbI.
[Mukn KapHo u ero ko3d@dHIIMEHT MOJIE3HOTO JICUCTBHA. DKOJIOTHYECKHE IMPOOIEMBI
TEIJIO3HEPIETUKMU.

TexHruecKue yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHUE: JIBUTraTElb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEUCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue s¢upa B JaTyHHOU TPyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OnbIT M0 aMabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Monenn mapoBoi TypOMHBI, ABUTATENsl BHYTPEHHETO CrOpaHHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHON TeIIOEMKOCTH.
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Tema 3. Aepecammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u kKoHaeHcauusa. lMcnmapenue u kuneHue. AOCOJIOTHAsA H
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimeHHblii map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Ttenmo. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOWCTB
kpuctaioB. Kuakue kpucrtamuibel. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAIIM3aIus. Y IebHast TersoTa riasineHus. CyOmumarus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHnuueckne ycTponCcTBa U MPAKTUIECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TOJYyYEHHUS COBPEMEHHBIX MAaTE€pHaOB, B TOM YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX apOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHIECKOTO BEIIECTRA.

JleMOHCTpalys KpUCTaJJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

M3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pa3znen 4. DinekTpoauHAMHUKA
Tema 1. dnekmpocmamuka

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, NUAIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsaoB. 3akoH Kynona. TodeuHbll SIEKTpUUYECKUN 3apsil.
DnekTpudeckoe noJie. Hanpssk€HHOCTH 351ekTprudeckoro moss. [[puHiun cynepno3uuuu
ANEKTPUYECKUX NoJIeH. JIMHUKM HANTPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpOoBOIHMKM W AUDIEKTPUKH B DJIEKTPOCTATUUECKOM TMojie. JludnmekTpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEHUCTBUSA JJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.

12



Pabouas nmporpamma | ®usuka. 10-11 kmaccer (6a30BbIN YPOBEHB)

JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpspxenue. 3akon OMa jy1st yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIECHHUE.  YIEIBbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocnenoBarenbHOE, NapAILIEIBHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHUKOB.

Paborta anexTpudeckoro Toka. 3akoH [[xoyns—Jlenia. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBIKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AieKkTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MTPOBOJIUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMPOTUBIICHUSA
METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBoauku. CoOCTBEHHAsI U TPUMECHAS! TPOBOJIUMOCTH MTOIYITPOBOTHUKOB.
CoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX IJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JIACCOIMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuii TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITENIbHBINA pa3psil.
Monnus. [Ina3zma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHUKU TOKa, SJIEKTPOHArPEBATEIIbHBIC MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
npubOphl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
($hoTOpE3UCTOPHI, MOTYPOBOIHUKOBBIN U0/, rajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COMPOTUBIICHUS TATUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILIOIAAH
MOINEPEYHOr0 CEYEHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHue  BIEKTpPOABMXKYLIEeW  cuiabl. KopoTkoe — 3ambIkaHue
raJibBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa ¥ TpOBOAMMOCTD BO3yXaA.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepeHne 3IEKTPOJBIKYIIEH CHUIIbI HMCTOYHMKA TOKAa M €ro BHYTPEHHETrO
CONPOTUBJICHUS.

Hab6nronenue snektposusa.

Me:xknpeameTHbie CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJIEP>KATENBHBIX MEKIIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHHU, XUMHH,
reorpauu ¥ TEXHOJIOTHUU.

Mesicnpeomemnvle  nowsimusi, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4HOIO
MO3HAHMS: SIBJICHHUE, HAYyYHBIH (PakT, runoresa, pusnueckas BeTUYHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapadoia,
runepo6oia, X rpauKu U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXAECTBO, BEKTOPHI M HX
MPOEKIIMY HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHuuyeckoe [BWKEHUE B JKUMBOM mpupone, audpdysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAAUU, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHHE ATOMOB M MOJIEKYJ, MOJb
BELIECTBAa, MOJISIpHAsh Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, KMJIKOCTEH M Trasos,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, 3JIEKTPOJUTHYECKAS TUCCOLMALNS, TaJbBaHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPeHHUs] B TEXHUKE, TOJIIMITHUKH, WCIOIb30BAaHUE 3aKOHA COXPAHEHUS HMITYJIbCa
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUTraTeib BHYTPEHHETO CropaHHs, MapoBas
TypOMHa, OBITOBON XOJIOAWILHUK, KOHAUIIMOHED, TEXHOJIOTHH MOTYISHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOIHH, JIEKTPOCTATHUECKAsI
3alUTa,  3a3€MJICHHE  DJJIEKTPOIpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHATPEBATENbHBIC TPUOOPHI, ITEKTPOOCBETUTEIHHBIE PUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKMpOMAZHUMHAA UHOYKUUS

IlocTtosinHble MarauThl. B3ammopaencTBHE NOCTOSHHBIX MAarHuToB. MarumTHOE
nosje. Bekrop MarHUTHOW WMHAYKUMH. [IpUHIMII Cynepro3uuyMy MarHUTHBIX I10JIEH.
JIvHMM MarHuTHOM MHAYKIMK. KapThHa JIMHUI MarHUTHOW MHYKIIUH TI0JISI TIOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe nosie npoBOJAHMKA ¢ TOKOM. KapThHa JMHUN MHAYKUWW MAarHUTHOTO
MOJIs1 JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. B3anmoaeincTBrue NpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlICHHE. J[BMKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cuibl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DNEeKTPOABIXKYIIAs CHJIa UHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW MHAyKuuu Papajies.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B ITIPOBOJAHUKE, IBHKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIas  CHJIA
CaMOWHIYKIIHH.

DHeprusi MAarHUTHOT'O TOJIA KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE I10JIE.

TexHuyeckne yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  DJIEKTPOABUTATENb,  YCKOPHUTEIH  JJIEMEHTAPHBIX  YACTHL,
VWHIYKIIOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHATHOTO TOJIA.

B3anmoneiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME SIIEKTPOMATHUTHOW UHIYKIIAH.

[TpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABMXKYILEW CHJIBI MHAYKIUHA OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOrO NOJIst KATYIIKHA C TOKOM.

HccnenoBanue neMCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

UccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paznen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHusl. ['apMoHnUecKre
kosjebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyXuHHBII MasgTHHK.
Martematnyeckuii MasTHUK. YpaBHEHHUE TapMOHHMUYECKHX Konebanwmii. [IpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
K0JIe0aTeTbHOM KOHTYpe. AHAOTUSI MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHUS DJHEPrud B HUACAIBHOM
K0JIe06aTeTbHOM KOHTYPE.
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[IpencraBnenre o 3aTyxamMMX KoJeOaHUSIX. BBIHYXIEHHbIE MEXaHHYECKHE
Kojiebanus. Pezonanc. BeiHyXIeHHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBO, Tepemadya W MOTPEOICHHWE DIICKTPHUCCKOU
DHEPruM. OKOJIOTMYECKHE PHUCKUM IIPU MPOU3BOJCTBE 3IIeKTpod3Hepruu. Kymerypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTpoucTBa M IMPAKTUUYECKOE IPUMEHEHUE: DIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JTMHUU AJIEKTponepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJaeOaTEIbHONW CUCTEMBbl (NPY>KUHHBIA  WIU
MaTE€MaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu  1mOCIEIOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
WHIYKTUBHOCTH U KOHJEHCATOpa.

Mopneinb TMHUY 3JEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM Ipy3a Ha HUTH OT JITUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue NepeMEeHHOT0 TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacrpocTpaHeHus U JyiHa BoJHBI. [lonepeunsie u mpoosibHbIe BOHBL. THTEepdepenims
U audpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3ITYyUYECHUS! DSJIEKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, vV B asmekTtpomarnutHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)X€HUE, TMpEJIOMJICHUEe, MoJsapu3aius, Audpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama SJEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHMe SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs [IMAarHOCTMKA B TEXHUKE W MEIULMHE, pajap,
panuonpuéMHHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBU-nieys.
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Llemoncmpayuu

OOpa3oBaHue U pacpoCTpaHEHHE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nureppepeHunu u qudppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOM
KoJIe0aHMil.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsimosinHelHOE paclpoOCTpaHEHNUE CBETA B OJTHOPOHOM
cpene. Jlyd cBera. ToueuHbI UICTOYHHK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OTpaxeHus cBeTa. lloctpoenne wu300pakeHU
B IJTOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro cera. Lser.

Cobuparomye 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
ONTHYECKass CWlIa TOHKOW JMH3bL. [locTpoeHue wu300pakeHHil B COOMpaOIUX U
pacceuBaromyx JuH3ax. PopMysia TOHKOM JIMH3bL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIE MCTOUYHHUKU. Y CIOBUS
HAOJII0JICHUS] MAaKCUMyMOB M MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcaoBue HaOJIOACHHS TIaBHBIX
MaKCHUMYMOB TIPH MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHUE: OUKH, JIyTia, (poToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TE€JIECKON, BOJIOKOHHAS! ONTHKA, AUPPAKIUOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonMHEHOE  paclIpoOCTpaHEHHE, OTPAKEHUE W  MPEJOMIICHHE CBETA.
OnTuyeckue npuOopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune narepdepeHimy cBera.

Ha6nronenue nudpakium ceera.

Ha6nronenue nucnepcuu cBeTa.
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[Tony4yeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOUIBIO TU(PPAKINOHHON PEIIETKH.
Habutoienue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paXKEHUI B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHINAIN OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHUM U COKpAIECHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIbCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUS IOKOS.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccinenoBanue Qororddexra. Onpitel A.I'. CroneroBa. 3aKOHbBI
doToapdexra. YpaBuenue OuHmTeitHa A Qororddexra. «KpacHas rpaHuIa»
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOe IeHCTBHE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®o1o3((HeKT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHelIHEro Gpotorddekra.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynatel bopa. M3nydenue u nornouieHue GoTOHOB NpU
IepEXO/IE aTOMA C OJJTHOTO YPOBHS SHEPTUH Ha Apyrou. Bunel ciektpoB. CrieKTp ypOBHEN
DHEpPrUU aTOMa BOJIOPOAA.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckynspHo-BOTHOBOM
Jyau3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JIy4YECHHE.

TexHuueckue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIU3
(CeKTpOCKOI), 1a3ep, KBAHTOBBII KOMITBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue muHeMvaThiX CIIEKTPOB U3ITyICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE  CJOKHOCTh CTpOCHHS siapa. OTKpbITHE
panuoaktuBHOCTH. OmbIThl Pesepdopra mo ompeaeneHuio cocTaBa pagloaKTHUBHOTO
u3nydenus. CBoicTBa anb(a-, OeTa-, ramma-u3iaydeHus. BivsHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OTtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wmogzens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsie peakuun. [lenenue u cuHTE3 AIEP.

SAnepubrit peakrop. TepmosinepHbiii cuntes. [Ipo6iieMbl U MEPCHIEKTUBHI SACPHOM
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWST M PETUCTPALMM  3JEMEHTApHBIX  YACTHII.

dyHaMeHTaNIbHbBIE B3aUMOJICHCTBUA. EAMHCTBO (hr3ndeckoil KapTHHBI MUpA.

TexHHuecKue YCTPOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: JO3UMETp, Kamepa
Buinbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHI] (110 rOTOBBIM (poTorpadusim).

Pa3nen 8. JiaeMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Orarbl pa3BUTHsA aCTPOHOMHUH. [IpuKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Be3nus, spKue 3BE3/IbI, IIIAHETHI, UX BUANMOE JBUKEHUE.

Conneunas cucrtema.

Counnne. CosiHeuHas akTUBHOCTh. MlcTounnk sHeprun CosiHIA 1 3BE3/1. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{narpaMmma «CIeKTPpAIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW ITOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTbY JUIS 3BE3]T TJIABHOM
NoCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE€34. (COBpEMEHHBIE NPEICTaBIICHUS
O MMPOUCXO0KICHUH U 3BoMoMN ConHIA U 3BE3/. DTalbl KU3HH 3BE3I.

Mneunsiii [1yTs — Hama ["amaktuka. [Tomoxenue u nerkenne CoiHua B I'anakThke.
Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE IBIPHI B Apax IAJIAKTHK.
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Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. Pa30eranue rayiakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U31yYEHHE.

Macmrabnas ctpykTypa Beenennoit. MeTaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TIJ1a30M  C  HCTOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUHN TSl OTIPEICTICHUS TTOJI0KEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBbIE c03Be3/11s1 CEBEpHOT0 NOJYIIApUs U APKHE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, maner, Mieunoro I[lyTu.

O06o01maroniee NOBTOPEHNE

Ponp pu3uku u acTpOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
THUYECKON cdepax AesITeIbHOCTH 4YENIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, POjb (U3MUECKON TEOpUH B (POPMHUPOBAHUU
NPEACTAaBICHU O (PU3NYECKON KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MHUpPa
B OOIIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 11 kiiacce ocymiecTBisieTcs: ¢ y4éToM
COJIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MAaT€MaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nousimusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM QakT, runores3a, puznueckas BEIMUYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKHUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl W KX NPOEKIHM HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUIMNA, TPU3HAKU TOJ00US TPEYroJbHUKOB, ONpeeIeHHE MIOIaan
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOW NPHUPOJAE, ONTHYECKHE SIBIECHUS B JKUBOW NPUPOAE, NEUCTBHE paavaldU
Ha KUBbIC OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTYpa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIeKM MAarHUTHBIX pyl, (HOTOCHEMKA
36MHOU [OBEPXHOCTH, NPEACKAZAHUE 3EMIICTPACCHUN.

Texnonoeus: JMHUM  DJIEKTpONEpenad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AIIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
teneon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueObHoro mnpenmera «®Pu3nKa» Ha YpPOBHE CpEAHEro OOIIero
oOpazoBaHus (0a30BbIi ypOBEHB) JIOJDKHO OOECHEUYUTh JOCTIKEHHE CIICIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpaxkaTb  TOTOBHOCTH M  CIIOCOOHOCTh  OOYyYalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCcTBa, pacCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JEITEIPHOCTH B TMPOLIECCE PEANN3alMi OCHOBHBIX HAIIPaBJICHUN BOCIHUTATEIBHOM
JESITETLHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOIO OOIECTBA;

IIPUHATHE TPaJULIIOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B HHTEpPECAX IPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIPABIEHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJACHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMHU ¥ Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTH)KEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ICTETHYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyero Gu3n4eckoi Hayke;

21



Pabouas nmporpamma | ®usuka. 10-11 kmaccer (6a30BbIN YPOBEHB)

5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepam MpoecCHOHATBHON NEeITeTbHOCTH, B TOM YHCTIC
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH (DHU3UKH
Ha TPOTSHKEHUN BCCH JKHU3HU;

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYphI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HAHMS TeJICH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;

Pacmmpenue ombITa NesSTENTbHOCTH 3KOJOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAay4YHOW JIEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUCHHUS
(GU3MKKM  OCYIIECTBISITH  MPOEKTHYID M HUCCIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oru4yeckue 1eHCTBUA:

CaMOCTOSTENbHO (GOPMYIHPOBATh M aKTyaJIM3UPOBAThH MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaThb IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
SABJICHUAX

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4€TOM aHajIn3a HUMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTL, OLICHNUBATL COOTBCTCTBUC PC3YJILTATOB
oejaiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHUHN )KU3HCHHBIX HpO6J’I6M.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUSAMU H METOJaMU
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH Y4YEOHO-UCCIIENOBATEILCKOW W TPOEKTHOW JESITeIbHOCTH
B obOsactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NYECKOTO COAEPIKAHUS, TPUMEHEHUIO PAa3IMYHbIX METO/IOB
NIO3HAHUS;

BIaJCTh BHUJAMH JACATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalN, MPEOOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYAIHsIX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTBI I JOKa3aTeIbCTBAa CBOMX YTBEPKICHU,
3aJ1aBaTh NMapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 33aJa4d PEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYyJIHUpPOBaTh COOCTBEHHBbIE 3aJayd B  00pa30oBaTeNbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YyMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B  TPAKTHUECKYI0  00JacTh
KU3HECSITSIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TIPEeIIaraTh OPUTUHATIBHBIC TIOJXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIONY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPKAHUS
U3 MCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISITh IOHMCK, aHAJU3,
CUCTEMAaTH3allMI0 W WHTEpHpeTanuio HHQOpMAIMK pPa3IMYHBIX BHIOB U (GopM
MIPE/ICTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B pCEUICHWH KOTHUTWUBHBIX, KOMMYHHUKAaTUBHBIX M  OpTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM SProOHOMHUKH, TEXHUKH OE€30MacCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpPXKaHUS B Pa3IMYHBIX QopmaTax ¢ yuy€ToM
Ha3HAuYeHUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIH3ALIUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBIIATH OOIIeHNEe HA YpOKax (PU3HKHU U BO BHE-YPOUHOU JEATEIHHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paBBépHYTO N JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CPEIICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ n HHI[HBHI[y&J'IBHOﬁ pa6OTBI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX JEHCTBUH C yUETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEH KaXXa0ro 4jc€Ha KOJIJICKTHUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ TOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACHPEAECHATH PO C YUETOM
MHEHUW Y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [I03HABATEIbHYIO JESATENIbHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHUH, BBIABIATH NPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHbIE
3aJ1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € Yy4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSM;

BJIJIETh HaBbIKAMH MO3HABATEILHON pedIeKCUHN KaK OCO3HAHUS COBEPIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAJIM3€ PE3YIbTAaTOB ICSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mpomecce moctukeHHsT JIMYHOCTHBIX — PE3YJBTATOB OCBOEHUS IPOTrPaMMBbI
no Qusuke IS YPOBHS CPEIHET0 O0O0mero oO0pa3oBaHUs y OOYyYarOIIUXCS
COBEPIICHCTBYETCS AMOIMOHATIbHBIN WHTEIJIEKT, MpeAnoJararmun
c(hOpMHPOBAHHOCTH:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE HSMOLMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHON AMOIIMOHAILHOM cephl, OBITh
YBEPEHHBIM B Cce0¢;

CaMOpETYJIMPOBAHUSA, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTh aaliTUPOBATHCS K AMOITMOHAIEHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllMH, BKIIOYAIOIIEH CTPEMIICHHME K JOCTIXKCHUIO LEIU U
yCIexy, ONTUMM3M, HWHUIIMATUBHOCTb, yMEHHUE JACHCTBOBAaTh, HCXOJs U3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh SMOIIMOHAJIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIICCTBICHUH OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKJIIOUAOIIMX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce mnpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y O0YHAOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (usuku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHON TEXHHUKU H
TE€XHOJIOTUI, B PAKTUYECKOU NESITEIbHOCTH JIHOJEH;

YUUTHIBATh  TPAHUIBI MPUMEHEHHS  U3YYCHHBIX  (PU3WYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, MHEpIHaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
UJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MpU perieHur GU3NIeCKUX 3a/1ay;

pacno3HaBaTh (pu3MUECKHe sBIEHUS (IpoLecchl) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOJMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJMHEMHOE [IBHXKEHHE,
CBOOOJHOE TMaJ€HUE TeN, IBWKEHHUE [0 OKPYXHOCTH, HMHEpLHUs, B3aUMOJCHCTBUE
ten, auddys3us, OpOyHOBCKOE BM)KCHHE, CTPOCHHE JKHIAKOCTEH W TBEPIBIX TeI,
U3MEeHeHue 00bEéMa Tell MNpU HarpeBaHuM (OXJIAKIEHUHU), TEIUIOBOE paBHOBECHE,
UCIIApEeHHEe, KOHJEH CAlINsl, TJIaBJICHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIIICHNE JIaBJICHUSI ra3a MPU €ro HarpeBaHUMU B 3aKPHITOM COCYJE, CBS3b MEXKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLIECCaX, AJIEKTPU3alUs Tell, B3auMOICHCTBUE
3apsiiOB;

OTNMUCBHIBATh MEXAHUYECKOE JIBMIKEHUE, HCMOJb3ysl (U3NYECKUE BEJIIMYUHBIL:
KOOpAMHATa, MyTh, MIEPEMEIIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMIYJIbC
Tela, KUHETUYECKas OJHEPrus, MOTCHIMAJbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHUUYECKash MOIIHOCTh; MPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS U €IUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOLIUE TAHHYIO0 (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIMUMHAMY;
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OTHCHIBAaTh U3yYEHHbIEC TETVIOBBIE CBOMCTBA TEN M TEILJIOBBIC SIBJICHUS, UCIOIB3YS
dbu3nUecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHIECKasi SHEPrHs
Xa0TUYECKOTO  JBMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTU4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padoTa rasa, K03()pQHUIMEHT MOJE3HOTO
JEUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICT UCHOJB3YEMBIX BEIHYMH, WX O003HAUYCHMS M €AMHMIIBI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYNHAM;

ONUCHIBATh HM3yUYEHHBIE 3JICKTPUUECKHE CBOMCTBA BEIIECTBA M DJICKTPHUUECKHE
ABJIEHHUSI (TIPOLECChI), HMCHOJB3Yyd (U3HMUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
ANEKTPUUECKOE I0JIe, HANpPSHKEHHOCTh TOJIS, TMOTEHIMAJ, Pa3sHOCTh MOTEHIIUAJIOB;
IpU OMHUCAHUU MTPABUIIBHO TPAKTOBATH (PU3UYECKUIN CMBICI MCIIOIb3yEMbIX BETUYHH, UX
0003HAUYEHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAAHHYIO (PU3UUECKYIO
BEJIMUMHY C IPYTUMHU BEIHUYNHAMU;

aHAJIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS PU3NIECKUE 3aKOHBI
U TPUHIUIBL 3akoH BcemupHoro Tsrorenus, |, Il u |1l 3akonst HerloToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHS WMITYJIbCa, MPUHIIMII
CYNEpHO3ULIMA CWUJI, TPUHLHUII PABHONPABUS HHEPHHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHel KWHETHYEeCKOW SHEPTruu TEIUIOBOTO MABMXKCHHS MOJEKYNT C aOCOTIOTHOMN
TEMIEPATypOil, NEPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOrO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHUE U YCIIOBHS (TPaHuUIIbl, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPHHIMIBI JCUCTBUS MAalIWH, MPHOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS UX O€30IacCHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHATH YKCIIEPUMEHTHI 10 UCCIIETOBAHUIO (PU3UUECKHX SIBICHUN M TIPOIECCOB
C HCHOJb30BAaHUEM NPSMBIX, U KOCBEHHBIX M3MEPEHUH, IPU 3TOM (POPMYyIUPOBATH
npobsieMy/3ajady ¥ TUMOTE3y Y4E€OHOro OKCIEPUMEHTa, COOHUpaTh YCTaHOBKY
U3 IPEJI0AKEHHOT0 000y I0BaHUSs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOIbI;

OCYIIECTBIIST MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMpaTh ONTHMAIBHBIA CIMOCOO HM3MEPEHHsS] M HCIOJIh30BaTh HM3BECTHBIE METOJbI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BEIMUMHAMU C HCIIOJIb30BAaHUEM
IPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUAE TaOJMI] U rpadUKOB, J€1aTh
BBIBO/JIbI 110 PE3yJIbTaTaM UCCIIEOBAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MPHU MPOBEJACHNUN UCCIICIOBAHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTa, y4eOHO-UCCIIEOBATENbCKON M MPOEKTHOM JeATeIbHOCTH
C HCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U Ta00paTOPHOTO 0OOPYIOBAHHS;

pemarh pacy€THBIE 3a7aud C SBHO 3aJaHHOW (PU3NYECKON MOJMAEINBIO, MCTOIb3Ys
¢u3nyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a4u BbIOUPATh
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(u3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsl €€ peleHus, IPOBOJUTE PACUETHI M OLICHUBATh PEAILHOCTD MOJyYEHHOIO 3HAaYCHMSI
(U3UYECKON BEITMYNHEI;

peniaTh KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TIOWUCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlMU U MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHONM HH(POPMAIIIH, TOTYYECHHON U3 Pa3TUYHBIX HUCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHl BKIaJa POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM  KM3HU
UIst obecriedeHus 0€30MacHOCTH MpU OOpalieHuu C NpUOOpaMM M TEXHUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHEHUS 370pOBbSI U COONIOACHUS HOPM SKOJOTHYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy TIpyMNIbl, palMOHAJIBHO pACHpPEAENATh OO0S3aHHOCTM U  IUIAHUPOBATh
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJCKBATHO OLICHMBATh BKJIAJ KaXKJI0TO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.

K xoniy obydyenuss B 11 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMepax pojib U MecTo (u3ukun B (HOpMUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTH JIIOAEH, LEJIOCTHOCTh WU E€OUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETEH: TOYCUHBIN
AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHasi MOJE/b aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa NP PEeIIeHUH PU3NYECKUX 3a]1a4;

pacno3HaBath (U3MUYECKHE SBICHUS (TIPOIECCh) M OOBSCHATH WX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MAarHMuTOB, 3JEKTPOMArHUTHAsT UHAYKIHUS, JIEUCTBUE MAarHUTHOTO TOJsi Ha MPOBOJHHUK
C TOKOM M [JBWXKYIIUWACS 3apsii, OSJIEKTPOMArHUTHbIE KoOJICOAHWSI ¥  BOJIHBI,
MPSIMOJIMHEMHOE PacCIpOCTpaHEHUE CBETa, OTpaxKeHue, MpejoMiIeHue, naTephepeHus,
nudpakiys U TONSpU3alMs CBeTa, AUCIEpPCcUs cBeTa, (porolrnekrpuueckuit >hdext
(boToaddexT), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa aToma
BOJIOPO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAs paINOAKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKHE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYIO0 MPOBOJAUMOCTb PA3IUYHBIX CPEN) M DJIEKTPOMArHUTHBIC
sBJIeHUS (TPOILIECCHI), UCTIONb3Ysd (PU3NUECKUE BEIMUYUHBL: JIEKTPUUECKUN 3apsl, cuiia
TOKa, OJJEKTPUYECKOE HANpsUKEHHE, SJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTb
NOTEHLUAJIOB, 3JIEKTPOABIKYIIAs CUila, paboTa TOKa, MHIAYKIMS MarHUTHOT'O MOJIs, CUJIa
Awmnepa, cwia JlopeHua, HHAYKTHBHOCTb KaTyIIKH, SHEPTUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KoJeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsia U
ClJla TOKa B IPOLECCE T'APMOHMUYECKUX 3JIEKTPOMArHUTHBIX KosiebaHUH, (hOKycHOe
pacCTOSIHUE W ONTUYECKas CWJIA JIMH3bL, NPHU ONHCAHUM NPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCHOJIB3YEMBIX BEJIMYMH, UX 0003HAYEHMsI U €IMHULIbI, YKa3bIBaTh
(dbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMYNHAMY;

ONKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIONb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI K YaCTOTA CBETA, YHEPTUS
Y UMITYJIbC (POTOHA, IEPHUOJ] MOTypacaga, SHEPTHsl CBSI3U aTOMHBIX SJIEP, IPU OMMCAHUU
IPABUJIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEIUYUH, UX 0003HAUEHUS U
€IMHULI, yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (U3NYECKYIO0 BEJIMUYMHY
C IpyTMMHU BEJIMYMHAMU, BBIYHMCIIATHh 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOJB3YS (PU3NUYECKUE 3aKOHBI
U NPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJEN0BATENLHOTO U MAPAIIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKLWH, 3aKOH
IPSIMOJIMHEMHOIO  PAaCIPOCTPAHEHMsI CBETA, 3aKOHbl OTPAKEHUs CBETa, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHaA a1 (oTodddexTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAaHEHHUs AIEKTPUYECKOTO 3apsja,
3aKOH COXpaHEHUs! MaCCOBOT0 YMCIIA, IOCTYNAThl bopa, 3aKOH painOaKTHBHOIO pacnajia,
Opyd 3TOM pasiuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpENENATh HAIpPaBJICHHE BEKTOPAa HMHAYKIIMM MAarHUTHOTO IIOJISI ITPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JIMH301;

BBITIOJIHSATH SKCIIEPUMEHTBHI 110 MCCIIEOBAHUIO (DU3NUECKUX SBJIICHUNA U MPOIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEpPEHUil: ImpH 3TOM (OPMYIHUPOBATH
npoOiemMy/3aaqy W THUIOTE3y Y4eOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISITh NMPSAMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU 3TOM
BbIOMpaTh ONTHUMAJbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCJIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIUYMH C HUCIHOJIb30BAaHUEM MPSMBIX
U3MEPEHHI: TpU O3TOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHPOBATH PpPE3YJbTATHI
MOJIY4YEeHHOW 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUAE TaOJIUIl U IpapUKOB, J1€JaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;
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coOmro1aTh IpaBuiIa 0€30MacCHOTO TPyAa MPU MPOBEICHUN UCCIICIOBAHUM B paMKax
y49e0HOTO IKCIIEPUMEHTa, y4eOHO-HCCIICOBATEILCKON M TPOEKTHOW ACATEIHHOCTH
C HCTIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTRB | JTAOOPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOJIB3YS
bu3MYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAlM3a YCJIOBHUS 3a/Jadd BBHIOMPATH
(bU3UYECKYIO MOJIEITb, BBIACIATh (PU3NYECKHUE BEIUYMHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJIst
e€ pelleHus, TPOBOAUTh PACUETHl U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYIECKON BEITMYHNHBI,

pelllaTh KAa4yeCTBEHHBIC 3a/1a4M: BBICTPAaMBaTh JIOTUYECKHA HENPOTHBOPEUUBYIO
LIETIOYKY PAaCCYKJICHUM C ONMOpPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndYecKue SIBICHNUS,

UCIIOJIb30BaTh IMPU PEIICHHH YYeOHBIX 3a7a4 COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPHPETAMU U TPEACTABICHUS
y4eOHOM U HAyYHO-TIONYJIIPHON MHMOPMAITUH, TIOJIYYSHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJTydaeMyr0 HH(POpMAIIHIO;

OOBSICHATDh TPHUHITUIIBI JEHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3inyaTh yCIOBUS UX 0€30MMaCHOTO UCIIOIb30BAHUS B MOBCEHEBHOM KU3HMU;

MPUBOJUTh MPUMEPHl BKJIaJla POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB
B pPa3BUTHE HAYKH, B OOBICHEHHUE ITPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B IIOBCEJIHEBHON  IKHU3HHU
I obecriedeHUss 0€30MacHOCTH IPU OOpaIlleHHH C TPHOOpaMH M TEXHUYCCKUMH
YCTPOMCTBAMH, ISl COXPAHEHUsI 3J0POBbsI U COOJIFOJACHUS HOPM DKOJOTHYECKOTrO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIMIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TIpyNmbl, palMOHAIBHO paclpeneisaTh O00S3aHHOCTH U IJIAHUPOBATH
JIeSITEIbHOCTh B HECTAaHJAPTHBIX CHUTyallUsiX, aJ€KBAaTHO OIICHMBATh BKJAJ KaxKJI0TO
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/o 4acoB 00yJaroImmxcs

y4eOHOro npeaMera

Pa3;[e.11 1. ®u3zukan METOAbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPOJIE. N3yyenune HayuyHBIX (AIMIOIUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUYECKHX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxkaenue rpaHul] MPUMEHUMOCTH
B MPOIIeCCe TTO3HAHUS TPUPOIBI. (bU3MYECKUX 3aKOHOB U TEOPHIA.
DOKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (hU3UKN B HAYKE U B TPAKTHUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U NESITEIbHOCTH JIIOJIEH.
Teopuu. ['paHuIIbl IPUMEHUMOCTHU JleMOHCTpaIusi aHAJIOTOBBIX H
busnueckux 3aKoHOB. [IpuHIIU IU(QPOBBIX U3MEPUTEITHHBIX PUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATINKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB PaOOTHI
B ()OPMHUPOBAHUY COBPEMEHHOMN ¢ uudpomoii 1aboparopueit o Gpusnke
Hay4YyHOU KapTUHBI MUDA,
B TIPAKTUIECKOM JEATEITHHOCTH JIFO/ICH
Wroro o pazaeny 2

! TIpu paspaboTke paboueii MPOrpamMMbl B TEMATHYECKOM TUIAHUPOBAHUHM JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS DJIEKTPOHHBIX (IU(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMINXCA YIeOHO-METOAMYECKIMU MaTeprallaMt, COJIEPKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHHH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIO)KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
nepeMeIleHHs] MaTepPUaTbHON TOUKH
OT BPEMEHHU.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C TOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
ITepuon u yactora oOparieHusl.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.
TexHuuyeckne yCTpoucTsa u

[IpoBeneHNE SKCIEPUMEHTA: U3YyUYCHHE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MPOMEKYTKHA BPEMEHHU MPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO0 TOPU30HTAIIBHO.
OOBbsicHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIB30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a71a4 € ABHO
3aIaHHOM (PU3UYECKON MOJACIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMaTHYECKUX
BEJINYMH OT BPEMEHU

JUIS PABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JIBUKEHHE 110 OKPY>KHOCTH.

Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMenIeHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynmnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa mis MarepuanibHOM TOYKH.

Tpernii 3akoH Herotona

JUIS. MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna tsxectu. llepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHME Macc B3aUMO/IEHCTBYIOIUX
Te.

N3yuenne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEIOBaHHE 3aBUCUIMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
Tpenus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHO€E U BpalaTesibHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHTEIBHO OCU
BpameHus. [lnevo cunbl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHNUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OOBsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOHOTO MaJACHMS TEJI, IBMIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IMPUHITUIIOB
JIEHCTBUS MOAIIUITHUKOB U UX
MPaAKTUIECKOTO PUMCHECHHUS.
OOBsiCHEHUE IBUKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OIIBITaX M OKpYKaromiekh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYTIEPHO3ULIMU CUJI, IPUHITUIT
PaBHONIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMl'Iy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora crinbl. MOITHOCTE CHIIBI.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKHU. Teopema
00 M3MEHEHUN KNHETHYECKOMN
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CUJIBI. CBSA3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Ynpyrue u Heynpyrue

[IpoBeneHNE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKON IHEPTUH TeNa

Ha IPUMEPE PACTSHKEHUS PESUHOBOTO
KTyTa.

OreHka a0COIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3NIECKux
BEJIMYUH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienne kauecTBEHHBIX 3a/1a4

C OMIOPOM Ha U3YUYEHHBIC B Pa3eiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (UBUYECKUE SBIICHUS.

Onucanue MEXaHU4eCKOro ABUKEHUS C
UCII0JIb30BaHUEM (PU3HUECKUX BEJIUYHH:
UMITYJIbC T€a, KHHETUYECKAasi SHEPTHsl,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONIEDP, TPYKUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAs]
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GuU3NYECKUX MPOIIECCOB U
SIBJIEHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JIEUCTBUS M IPAKTHYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C ONOPOM
Ha U3y4eHHbIC (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BEIMYUH, MPOBEPKA
IPEJIOAKEHHBIX TUIIOTES

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u e€ u3MepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHne >KCIIEpUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHUil 00bEMa KOMHATBI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapaMeTpaMH COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Ornenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PUBNYECKUX
BEJIMYUH.

OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUN TEPMOMETpa U OapoMeTpa U
YCJIOBUHM WX O€30IMaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3M4eCcKuxX sIBJICHUM

B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
*Ku3HH: Tuddy3usi, OpOyHOBCKOE
JIBI)KCHUE.

Onucanue TEMJIOBBIX SBICHUN

C UCTIOIh30BaHUEM (DU3UIECKUX
BEJIMYMH: JJABJICHUE ra3za, TEMIIEepaTypa,
CpeaHsIsl KHHETUYEeCKasi SHepPTrus
Xa0TUYECKOTO JIBUXKEHUSI MOJIEKYJI,
CpeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KMHETUYECKOW SHEPTUH TETIIIOBOTO
JIBMOKCHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMITEpaTypOH.

Petienne pacu€THbBIX 3a71a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nonoxenniit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHNUU U MHTEPIIPETAIIUU
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MEHEHHS.
KonuuectBo TemnoTsl 1 pabora.
BrayTpennsisi 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIIOIPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAs
TEIUIOEMKOCTD BEIIeCTBA.

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
YACIBbHOMN TEIIIOEMKOCTHU BEILIECTBA.
OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENH U3MEPEHUN (PU3NYECKUX
BEJINYHH.

N3yuyenue mojesneil mapoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIs.

OOBbsiCHEHNE IPUHIUIIOB JEHCTBUS U
yclI0BUi 0€3011aCHOTO UCIIOJIb30BaHUS
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KonuyecTBo TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHbL. [IpUHIUTIEL
NEeUCTBUS TETJIOBBIX MAaIlIvH.
[IpeobpazoBanus sHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
NPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B TIOBCEIHEBHOM JKU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMJIbHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nUeCKrX BETUYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSIS1 SHEPrus, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIMHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmax npu aHanmse
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUH TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [lnaBienue n
KpUCTAJLIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOM JKU3HU TUTPOMETDA,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHOIOTUI MOIYyYEHUS
COBPEMEHHBIX MATEPHUAIOB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB.

Pemenune pacu€THbIX 3a7a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SABJICHHUS 10 TEME.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB ¥ (JOPMYJT MOJIEKYJIIPHOM
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALUU U
npeJcTaBiIeHUsI UHpOpMaLUU MIpU
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaMHAMHKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzanms Teil. dnekrpudeckuid | [IpoBenieHne 3KkcriepuMenTa: U3MEpPEeHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€EKTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka a0CONIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3ydyeHne npuHIKUIIOB IEUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydeHne npruHIUMIIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Pasnocts
NoTeHIManoB. [IpoBogHuKY 1
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IPUHTED

U yCJIOBUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenme pusnyecknx oCHOBaHUMN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemienne pacu€THbIX 33724 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C HUCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (OopMyIT SIIEKTPOCTATUKH.

Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHHSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
AIEKTPOCTATUKH.

Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTBA U SJICKTPUUECKUX SIBIICHUM

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: JICKTPUUECKUN 3apsl,
HaIpsKEHHOCTD DJIEKTPUYECKOTO OIS,
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MOTEHIIMAJ, pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3nYEeCKUX MpOIECCOB U
SBJICHUM C UCIIOJIb30BaHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa Kymnona.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
WX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenia. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJI0ICHUE JIEKTPOJIN3A.

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJTUYMH.

OObsicCHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUISl TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CamocTosITeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Moumnus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUYECKUN TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKU3HU: BJICKTPUYECKas IIPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
IIPOLIECCOB B LEMAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBHOTO U MTAPAIIIEIIBHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYMH: DJICKTPUUECKUU 3aps]l, CUJIa
TOKa, 3JICKTPUUECKOE HAINPSKEHNUE,
ANEKTPUUYECKOE CONTPOTUBIICHHUE,
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MPAKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
WMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanon, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB MTOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJaromMXxcs

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 [TocTOsTHHBIE MATHUTHI. IIpoBeneHrEe SKCIIEPUMEHTA: U3YUEHHE

BJ'IGKTpOMaF HHUTHAasA
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarouToB. MarHuTHoe 1oJie.
BexTop MaratuTHOM MHAYKIIHH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW UHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoMm. KapTrHa nuHHAl MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopaericTBre NpoBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

MAarHUTHOTO ITOJISl KaTYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SABJICHUSA
AJIIEKTPOMATHUTHON MHIYKIIMH.
OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEeHHE NPUHLIUIIOB ACHCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUS
MIOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOPUTENEN 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHOM TIE€YH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WUHIYKLUSD.

Pemenne kayecTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabota cumnsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykKuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NunykTuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBUKYIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKU
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS NI€Yb

ABJICHHSI TeMbI « MarHUTHOE TOJIE.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHre HanpaBJIEHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIst
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHna.

Pacno3znaBanue Gpu3nueckux sBJICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HH: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHaN3 3JIEKTPOMarHUTHBIX SIBICHUI
C MCHOJB30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHBIX CBOMCTB
BEILECTB U AJIEKTPOMAarHUTHBIX
SBJICHUH C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
HHEPTHUs INEKTPUUYECKOTO U MArHUTHOTO
MoJIen

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHnueckue
kosnebanus. [lepuon, yacrora,
aMIIuTyAa U (paza KkojaeOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIcOaHUs B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYPE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNUS.
IlepeMeHHBIN TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
Habmronenue 3aryxaromux KojieOaHuu.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHOJIa
MaJIbIX KoJieOaHul rpy3a Ha HUTH

OT JUTMHBI HUTH ¥ MAacChI TPy3a;
MCCJIEIOBAHKE MTEPEMEHHOTO TOKA

B IIEMTH U3 MTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3UcTopa.

OreHka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BCJTUYMH.

OOBsICHEHUE MPUHITATIOB ACHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedsieHue
ANEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpH ITPOU3BOACTBC 3JICKTPOSHCPIHUH.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE MPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHOHN (PU3HUECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, ONTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHM, aMITUTy1a U Paza
KOJIeOaHM, 3aps1 U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETHBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHEI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunbie n

N3yuenue oOpazoBanus u
pacnpoCcTpaHEHUS TOTIEPEYHBIX U
POAOTBHBIX BOJIH.
Habmoenue otpakeHus
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3ny4eHus
AIIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHUE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOIIEH CPEIbI.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPAa3BYKOBasl IMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUS], UHTEP(EPEHIIUU U
T paKIui MEXaHUYECKUX BOJIH.
HabGnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTBI TOHA C aMILUIUTYI0M U
YaCcTOTOU KOJIeOaHHii, 3ByKOBOTO
pE30HaHca.

HccnenoBanne CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOJIAPU3aLNs,
nupakuys, uHTephEpeHIIHS.
N3yyenue ycaoBui U3ITyYEHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BekTopos E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3ydyeHne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMALIMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHNs] HHPOpMaLIUU

MIPU OATOTOBKE COOOIICHUI

00 MCTIOJIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBI.

PaboTa B rpynmnax npu njiaHupoBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3YNbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpsamosMHENHOE PacIpOCTPAHEHNE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoeHue
M300paKEeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeta. 3aKOHBI
npesIoMJIeHUS cBeTa. AOCOIOTHBIN
nokasaresp npenomiieHus. [lonxHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPAKEHMUS, €r0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne Moaenen MUKpOCKOIIa,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenne nokasaress NpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHHI
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHbIN yroi MoaIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN cOCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas nH3a. POKYCHOE
PAcCTOSIHUE U ONITUYECKas CUJia
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas ontuka. UnTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOMIOIEHN S MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudpakumonHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE PUHIIUIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JIyTibl, hoTOAMNIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOW
ONTHKH, TUPPAKIMOHHOW PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THpIX 3a1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI r€OMETPUUECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T'€OMETPUUYECKOIN
OITHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIIBITaX U OKPY’KAIOLIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHIus, TMPpaKuus U
NOJISIpU3aLUs CBETA, JUCIIEPCHS CBETA.
N3yuenue ycnoBuii HAOIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(}A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOIEHUS TTIAaBHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHaJIN3 ONTUYECKUX SIBIICHUM

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSTHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cleNMAJILHO TeOPUH OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
[TocTynatel ciennaabHOU TEOPUU
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHH U COKPALICHUE JIJTWHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOW Ha N3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YAaCTULIBI. DHEPIUsI TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s hotodpdexra.

«Kpacnas rpanuna» dpotodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Haobmronenue gpotoaddexra

Ha YCTAaHOBKE C IMHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: PoTodJeMeHT, (POTOJATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B IIPAKTUYECKOM KU3HU.

Petienne pacuéTHbIX 3a71a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOM OTITHKHU.
Pemienne kauyecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B y4€OHBIX OMBITAX:
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dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHHUE.

Onucanne N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3UUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTHHA BOJHBI ¥ YACTOTA CBETA,
OHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuro
a-yactul. [manerapHas Mozenb
atoMma. [loctynarel bopa.
N3nydenne u noriomieHrue GOTOHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBBIE cBolicTBa yacTHl. BOJIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHue 3KcriepuMenTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka abCONIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpeHUN PU3NIECKUX
BEJINYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue cnekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHMS 110 TeMe «CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKkux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIIEKTPa U3JIy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(da-, 6eta-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas mozaens snpa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnai. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnana.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3ydeHnne 3KCIIepuMEeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO $]Ipa.

HccnenoBanye TPEKOB YacTHUIL

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyeHue sAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paciaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH s1pa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYCHHbIE 3HAHHUS, B T.Y. O 3apse
¥ MaccOBOM YHCIIE sipa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HH: ECTECTBEHHAs U HCKYCCTBEHHAs
PaAMOaKTUBHOCTb.
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JledekT mMacchl sapa.

Snepnbie peakuuu. [lenenue u
CUHTE3 sJIEP.

S nepneii peaktop. TepMosiaepHbIi
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACTIEKTHI SJIEPHOU
DHEPIETHUKH.

DiieMeHTapHbIe YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pPETUCTPALIUU JJIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Onucanue KBaHTOBBIX SIBJICHUU U
ITPOLIECCOB C MCIIOJIB30BAaHUEM
bu3NYECKUX BETUYHH: TEPHO/T
MOJIypacIaia, SHEPTHs CBA3U ATOMHBIX
anep, neexT Macchl spa.

AHaJIN3 NPOUECCOB U SBJICHUM

C UCITOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsAia, 3aKOH
COXpPaHEHMSI MacCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH
PaIOaKTUBHOIO PacIaja.

VYyacTue B paboTe Kpyrioro croia
«DyHaamMeHTanbHbIE B3AUMOIEHCTBHUS.
EanHcTBO Pu3nueckoid KapTUHBI
MHUpPay.

Hcnonb3zoBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus] HOOPMaLUK TPU
MOTOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTUSAX, DKOJIOTMUYECKUX
aCIeKTax sIEPHON SHEPreTUKH

Hroro o pasgemny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Bé3maoro HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOC JBMKCHHE.

Conneunas cucrTema.

Comnaue. ConHeuyHass akTUBHOCTD.

Ncrounuk sneprun CoJiHIA U 3BE3N.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ["anakTuka.
[Tonoxenue n asmxenue CoiHIA

B ['anaktuke. TUIlbl TaJaKTUK.
Pannoranaktvku u KkBazapsl.
YépHblie AbIpHI B SIpaX FaIAKTHK.

[ToaroToBka cooOreHuit 00 ATanax
Pa3BUTHS ACTPOHOMUU, O IPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUH
ACTPOHOMHH, O METOAAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHH.

N3ydenne COBpEMEHHBIX
MPEACTABICHUN O IPOUCXOKIACHUU U
sBosroI CoJIHIa U 3BE3L.
N3ydeHne TUIOB TaJIaKTUK,
pPaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOU CTPYKTYphl BceneHHOIA.
OObsicHeHue pacimupenns Becenennou
Ha OCHOBE 3aKOHa Xa0b0ia.
[TonroroBka k 00CyXI€HUIO
HEPENICHHBIX MTPOOJIEM aCTPOHOMHH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUJIOKEHUH I ONIPEACIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusa CeBepHOro noymapus

U ApKUE 3BE3BL.

[IpoBenenye HaOMIOAEHUI B TEJIECKON
Jlynsbl, miianer, Mieunoro IlyTu.
Yyactre B JUCKYCCUHM O HEPELIEHHBIX
npobsieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O pOJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3IMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusmkay, « AINeMeHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECCKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHOW HAYYHOM KApTHHE
MUpa, 3HaYCHUE ONUCATENBHOM,

JIeSATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUMN

O MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3UKU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKON TEOPHH, POJTH
¢buznueckoit Teopun B
dbopMHUpOBaHUU NPEICTABICHUN
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYECcKO KapTHUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O TPUPOJAE

Hroro no pazaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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