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®enepanbHas pabodast nmporpamma no yueOHoMy npeamery «DPusukay (0a30oBbIi
ypoBeHb) (mpeameTHas o0sacTb «EcTecTBEeHHO-HAay4yHbIE TPEAMETHI») BKIIOYAET
MOSICHUTEJIbHYIO 3aMHCKY, COJIep:KaHne 00yUeHus, TNIaHUPYEMBIE PE3yIbTaThl OCBOCHUS
IpOTrpaMMBI 10 PU3HKE, TEMATUYECKOE TNIAHUPOBAHHE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME HEeNMM U 3aJa4dl H3ydeHus (U3HKH,
XapaKTePUCTUKY TMCUXOJOTUYECKUX MPEINOChIIOK K €ro M3y4eHHUIO 00ydarouIMMHucs,
MECTO B CTPYKType y4yeOHOro IIIaHa, a TakXe MOAXOJbl K OTOOpYy coaepKaHus, K
OTIpPEIEICHUIO TUIAHUPYEMBIX PE3YIbTaTOB.

Conepxxanne 0OydeHUS PpacKpbIBAaeT CoOJEp)KaTeNbHbIE JIMHUHM, KOTOPBIE
npearaTcs Ay 00g3aTebHOTO M3YUYEHHS B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
o611ero oopa3oBaHus.

[Inanupyemble pe3yiabTaTbl OCBOCHHS MPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JMYHOCTHBIE, METalpeIMEeTHbIC pe3ylbTaThl 3a BECh NEpHoa OOyYeHHS Ha YPOBHE
cpenHero obiero 0opa3oBaHus, a TAaKXKe MPEAMETHbIE JOCTHKEHHS OOydarolerocs 3a
KaXJIbI T0/1 00y4eHUSI.

HOACHUTEJBHAA 3AIIMCKA

[Tporpamma no ¢u3uke 6a30BOr0 YpOBHS Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUW M TPeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHOM Tporpammsbl, npenactaBieHHbIXx B GI'OC COO, a Takxke ¢ yuéTom
dbenepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIENIIUY TTPETNOIaBaHus Y4eOHOTO
npeamera «®Puszuka» B 00pa3zoBaTelbHBIX opranuzanusix Poccuiickoit denepanuu,
pean3yIolUX OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKE HAMPaBJICHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4HOU KapTuHbI Mupa obydaromuxcs 10-11 kmaccoB mpu oOydeHun ux (Qu3Mke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTENbHOCTHOTO mojnaxona. IIporpamma mo
¢usuke coorBeTcTBYeT TpeboBaHusiMm PI'OC COO Kk mMiIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM M METANpeIMETHBIM pe3ysibTaTaM OOy4YeHHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3aldyd MEXIPEAMETHBIX CBA3€H (U3UKU C €CTECTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeAMeTaMHu. B Hell ompenenstoTcs OCHOBHBIC IENH W3YUYCHUS
(bU3UKN HAa YPOBHE CpeHEr0 0011ero 00pa3oBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
Kypca (PU3UKU: TUYHOCTHBIE, METAPEeIMETHBIE, MPEeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYACT:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEMETHBIE PE3yIbTaThI 1O TOAaM O0yUCHHS,;

coJiep)kaHue yueoHoro npeamera « Pu3uka» mo rogam o0ydeHusl.

[Iporpamma 1o gu3uke MOKET ObITh MCIOJb30BaHa YUYUTENIMH KaK OCHOBA JJIS
COCTaBJIEHUs CBOMX pabouux nporpamm. [Ipu pazpaboTke padboueit mporpaMmbl



®denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccsel (0a30BbIN YPOBEHB)

B TEMAaTHUYECKOM IUIAHUPOBAHUU JOJKHBI ObITh YUYTE€HbI BO3MOXXKHOCTH HCIIOIb30BaAHUS
ANEKTPOHHBIX (LUGPOBBIX) O0O0pPa30BATCIBHBIX PECYPCOB, SBILIIOMIUXCA Y4eOHO-
METOAMYECKUMH MaTepraiaMu (MyIbTHMEIUHHBIC IIPOTPAMMBI, 3JICKTPOHHBIC YICOHUKH
U 3aJ]aYHUKH, DJIEKTPOHHBIE OWOIMOTEKH, BHUPTyallbHbIE JA0OPATOPUM, WIPOBBIC
pPOrpamMMbl, KOJUIEKIIMH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), peaTU3YIOUIUMU
TUAAKTUYECKUE BO3MOXHOCTH HH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHH,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTEIHLCTBY 00 00pa30BaHUH.

[Iporpamma 1o (uU3MKE HE CKOBBIBAET TBOPYECKYIO HMHHIIMATHBY YUHUTENEH WU
MPEAOCTABISAET BO3MOKHOCTD JUISl PEaU3alliy Pa3INYHbIX METOANYECKHUX MOAXOIO0B K
opraHuzainuu oO0ydeHus (PU3MKE TPU YCIOBUU COXpAaHEHHs OO0A3aTEIbHOM YacTu
COZIEpKaHUS Kypca.

®du3nka KaKk Hayka 0 HauOosiee OOIIUX 3aKOHAX MPHUPOJIbI, BBICTYIAsi B KaYECTBE
y4eOHOro mpeaMera B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUU 00
okpyxatomeMm Mupe. LlkonpHbBIE Kypc ¢(u3MKH —  cHCTeMOOOpa3yroImui A
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE ITPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH, Onosioruel, puzndeckoii reorpadueii
U acTtpoHoMmued. Mcrmonb30BaHME W aKTHBHOE MPUMEHEHHE (QU3NYECKUX 3HAHUM
OTpenessieT XapakTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cepe IHEPreTHUKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHS HOBBIX MAaTE€pPUATIOB C 33/IaHHBIMU
cBOWicTBAaMU ®  Apyrux. HM3ydeHue (Qu3MKM BHOCUT OCHOBHOW BKJIaJl B
(dbopmHpoBaHue €CTECTBEHHO-HAy4YHOU! KApTHUHBI Mupa oOyJaronuxcsi, B
dbopMupoBaHUE YMEHUM MPUMEHSATHh HAYUYHBIA METO]I MO3HAHUS MPU BBHITIOJHEHUN UMU
y4€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku 17151 ypoBHs cpeAHEro o0uero o0pa3oBaHusl MOJOKEH P
UJei, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kype SBIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3leioB (U3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEWl MaTepuasl Kypca GU3UKA 00bEAUHEH
BOKpYr (Qu3nueckux Teopuil. Begymum B Kypce sBusierca (QOpMHUpOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzainus Mpeanosaraet MCHOJb30BaHUE
TYMaHUTAPHOTO MOTeHIMaa (PU3NIYECKON HAyKu, OCMBICIICHUE CBSI3U PA3BUTUS (DUBHKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype (u3uKH npesrnonaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPUII0KEHUN N3YyUYECHHBIX TEOPHM U
3aKOHOB.

Hoes sxonoeuzayuu peannusyercs MoCpeCTBOM BBEACHUS 3JIEMEHTOB COACPIKAHMS,
NOCBSIIEHHBIX SKOJIOIMUYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
pa3BUTHEM TEXHUKHM W TEXHOJIOTHH, a Takke O0O0CYXIACHHUS TPoOJeM paIlMOHAILHOTO
IPUPOIOTIOIB30BAHUS U SKOJOTHUECKON O€30MacHOCTH.
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CrepHEBbIMU DJIEMEHTAMH Kypca (U3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpaszoBaHmsi SBISAIOTCS  (usnueckue Teopuu (PpopMUpOBaHUE TIPEICTABICHUN O
CTPYKTYpEe TOCTpOeHUs (PU3NYECKON Teopuu, poiud (QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTU
TEOPHA, JUTsl OTTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUIN M MPOIIECCOR).

CucTeMHO-JesITeTbHOCTHBIN MOJAX0 B Kypce (PU3UKU peaTu3yeTcs MPEKIe BCero 3a
cu€T OpraHu3ali SKCIIEPUMEHTAIBHON NeATeabHOCTH oOyuatouuxcs. s 6a3oBoro
YPOBHSI Kypca (PM3UKH — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ TAOOPATOPHBIX PabOT, KOTOPHIE B MpOTpaMMe 110 (PU3UKE O0BEIMHEHBI
B OOIIMI CIIMCOK YYCHHUUECKUX MPAKTUUECKUX paboT. BhifeneHne B yka3aHHOM IIEpeuHe
7abopaTopHBIX pPabOT, MPOBOAMMBIX JJII KOHTPOJS W OICHKH, OCYIICCTBIISICTCS
y4acTHUKaMU 00pa30BaTeNBHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHaienusi kabuneta usuku. [Ipu 3ToM obecrieunBaeTcsi OBlAJIEHUE 00YUAIOIIUMUCS
YMEHUSMH TPOBOAWTh KOCBEHHBIE HW3MEPCHHsI, WCCICIOBAHUS 3aBUCHUMOCTEH
(bU3NYECKUX BEIMYUH U TTOCTAHOBKY OMBITOB 110 IPOBEPKE MPEIOKEHHBIX THITOTES.

Bonbimoe BHIMaHUE yACISICTCS PEIISHUIO0 PACYETHBIX M KAUeCTBEHHBIX 3a1ad. [Ipu
TOM i1 Pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCA 3a7a4d C SBHO 3aJaHHOU
GU3MYECKOW  MOJENBIO, TO3BOJLIIONIME TPUMEHATh  M3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjielia Kypca, TaK U MHTErpUpysl 3HaHUSI U3 Pa3HbIX
pasnmenoB. J[7s Ka4eCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7aHUS Ha OOBSICHCHHE
poTeKaHusl GU3MUECKUX SBICHUA W TPOIECCOB B OKPYKAIOIICH XU3HH, TPEOYIOITHE
BbIOOpA (PU3UUECKON MOJIEITH JIJIsi CUTYAIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHnIo yueOHOro mpoiiecca 6a3oBblil ypOBeHb Kypca (DU3UKU HA YPOBHE CPETHETO
o0m1ero oOpa3oBaHMs TOJDKEH M3Yy4aThCs B YCIOBUAX MPEIMETHOTO KabmHeTa (HU3UKU
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere ¢puzuku J0KHO ObITH HEOOXOAUMOE JIabopaTOpHOE 000PY/I0BAHHE
JUTSL BBITIOJTHCHHS YKa3aHHBIX B MPOrpaMMe MO (U3HKE YUYEHHUYECKHUX MPAKTHICCKUX
paloT U 1eMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmoHHoe 000pyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAJIBHOM JIOCTAaTOYHOCTH M O0ECreYrMBaeT TIOCTAHOBKY IEPEYUCIICHHBIX B
nporpaMme 10 (DU3UKE KITIOYEBBIX JEMOHCTpAIlMH I WCCIACAOBAHMS H3y4aeMBbIX
SIBJICHWIA W TPOIIECCOB, YMITUPUYECCKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECCKUX
IIPUMEHEHHM.

JlabopatopHoe O0OpyJIOBaHME [JJII YYCHUYECKHX MPAKTHUYECKUX  paboT
dbopmupyeTCsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CTIEUNBAETCS B PacuéTe OJTHOTO
KOMITJIEKTa Ha JBYX OOydYaloIMXcs. TeMaTHYecKHue KOMILIEKTH J1Tab0opaTOPHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCIIOJIb30BAaHUHU aHAJIOTOBBIX
U U(PPOBBIX MPUOOPOB, a TAaKKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHJIE
M (pOoBBIX JTabOpaTOpuUil.

OCHOBHBIMH TIETISIMA  M3y4eHHS (u3uku B 0O0IIeM O00pa30BaHUU  SBIISIFOTCS:

(dopMHpOBaHKE UHTEPECA U CTPEMIICHUSI O0OYYAIOIINXCS K HAYYHOMY U3yUYEHUIO
PUPOIBI, PA3BUTHE WX MHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TMPEICTABICHUH O HAy4YHOM METOJ€ IMO3HaHUs U (HOPMUPOBAHKE
MCCJIEI0OBATEIBCKOrO0 OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (HU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTEeNIbCTB;

dbopMHpoBaHUE TpEACTaBICHUN O poiau (U3UKA [ Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHre OSTUX 1eJied OoOecreyrBaeTCcsl pEIIeHUEM CISAYIOIUX 3aJad B
nporecce U3y4eHus Kypca (pu3uKu Ha ypoBHE CpEIHEro 00IIero o0pa3oBaHus:

NpUOOpETEHUE CHUCTEMBbl 3HAHMM 00 OOmMX (PHUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIOYAsl MEXAHUKY, MOJEKYJSPHYIO (U3UKY, DJIEKTPOAHMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

(opMupoBaHHE YMEHHH NPUMEHATh TEOPETUUYECKUE 3HAHUA I OOBSICHEHHUSA
buznyecKkux SBICHUA B TPUPOJAE W NS TPUHATHS TPAKTUYECKUX PEIICHUN B
TMOBCETHEBHOM KU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IUYHbIX 3a/1ad C SIBHO 33JaHHON (hHU3MUECKOM
MOJIEJIbIO, 3a/a4, OAPa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJIEKBaTHOM YCIIOBUSM 33/1a4H;

MOHNMAaHNEe (PU3MUECKUX OCHOB U MPUHIIUTIOB JICHCTBUS TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbBHOIO  IUIAHUPOBAaHUS W MPOBEACHMS
(¢u3nYeCKUX HKCIEPUMEHTOB, aHajIM3a U MHTEPIpPETalud UHPOpMAIUH, ONpeaeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO3JaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUM MPOEKTHO-UCCIENOBATENHCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE CpEIHEro OOIIEro
oOpazoBanus orBoauTcss 136 wacos: B 10 kimacce — 68 4dacoB (2 yaca B HEHIEN), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUUYECKUX
padoT ABJSIETCS] PEKOMEHI0BAaHHBIM, YUUTENb JIeIaeT BIOOP MPOBEACHUS Ta0OPATOPHBIX
paboT 1 ONBITOB C YYETOM MHAMBUIYATbHBIX OCOOCHHOCTEN 00Yy4YaroIUXCS.

JIroOast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIepIKaHME
JAHHOM MPOTrpaMMBbI MO (pHU3UKe.

B otnenbHbIX ciydasx Kypc GU3UKH 6a30BOr0 YPOBHS MOXKET U3y4aThes B 00bEMe 204
yaca 3a jaBa rojga ooyuenus (3 u B Hememo B 10 m 11 kmaccax). B arom cimydae
yBEJIMUMBAETCsl HE MeHee yeM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YETCs yUUTEIeM
JUIT W3YYEHHUS BOMPOCOB, TECHO CBSI3aHHBIX C BBHIOPAHHBIM TpoduiieM OOydYeHHS, U
yBEJIMUMBAETCsl yuyeOHasi Harpys3ka, OTBOAMMAs HA W3YYEHUE MEXAHUKU, MOJIEKYJISIPHOM
GU3MKM W DNEKTPOJMHAMUKH, 32 CUYET pacCIIUpeHus uucia  JabopaTOpHBIX padoT
UCCIIEIOBATENBCKOIO XapaKTepa U YPOKOB PEIEHHs KaYECTBEHHBIX U PACYETHBIX 3a,1a4.
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COJEP)XAHUE OBYUYEHUA

10 KJIACC
Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA
du3uka — Hayka o npuponae. Hayunsie METOIbI NO3HAHKS OKPYKAIOLIETO MUPA.

Ponb skcriepuMenTa u TEOpUM B MPOLIECCE TO3HAHMS TPUPOABI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (U3MYECKUX SBIECHUHM M mpoueccoB. HayuHble THUIOTE3BI.
dusnueckue 3aK0HbI U TEOpUU. ['paHHIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBHSI.

Ponb 1 MecTo pu3uku B POpMUPOBAHUU COBPEMEHHOW HAYYHOM KApTUHBI MUDA,
B [IPAKTUYECKOU IEATEIIBHOCTH JIFOJEH.
Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBukeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEeHUA. Cucrema
orcué€ra. Tpaekropus.

ITepemenienune, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaT€pPUAJIbHOW TOYKH, HMX TMPOEKIMA HAa OCHU CHUCTeMbl KoopauHar. ClioxkeHue
IIEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPAMOJUHEHHOE JBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEPEMEIICHUS] MAaTEPUAITBHON
TOYKH OT BPEMEHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

Kpuonunennoe nBmxenne. JIBHKeHHE MAaTEpUAIIBHOW TOYKM IO OKPY>KHOCTH C
ITOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsA CKOpocTh. [lepron n
yacTota obpareHus. [lenTpocTpeMuTenbHOE YCKOpEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHAPSIA0B, LICTIHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSI.

[IpeobpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue naBwxkeHUss Tena, OpOIIEHHOTO TIOA YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaJcHUs.

Hanpagnenue ckopoctu mpu ABUKEHUU IO OKPYKHOCTH.
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Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3ydyenne HEPAaBHOMEPHOIO JBHKEHMS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NYTSIMH, IPOMACHHBIMA  TEJIOM 32
II0CJIEIOBATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIB)KEHHUH C
Ha4aJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenne nBMKEHHs IIapUKa B BSI3KOW JKHJIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOLMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Iprammn otHocurensHOCTH ['anuies. [lepBeiii 3akoH HproTtona. MHepuunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpuHuun cynepro3unuu cui. Bropoil 3akoH HeroToHa st
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 11s1 MaTepUaIbHbBIX TOUYEK.

3akoH BceMupHOTO TAroteHus. Cuna Tsokectu. IlepBas kocMHuueckas CKOpOCTb.

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

Tpenne. Bunsl Tpenust (mokosi, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cumna
COIPOTHUBJIEHUA MPU ABWKCHUHU TEJIA B AKUJKOCTHU WJIA Tase.

[locTynarenbHOE U BpalllaTeIbHOE ABMKEHHE a0COIMIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPAOTO TEA.

TexHudeckre yCTpoMuCTBa U MPAKTUYECKOE MPUMEHEHHE: TTOIIUITHUKH, JTBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

H3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3yuenue aBuxeHust Opycka mo HaKJIOHHOM MIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE H
PE3MHOBOM 00pa3siie, OT ux Jepopmariuu.

HccnenoBanue ycioBruil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.
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Tema 3. 3akonst coxpanenus 6 mMmexanuke

Nmnynbc MaTepuanibHON TOUYKH (Te€da), CUCTEMbl MaTepUaNIbHbIX TOYeK. Mmmyinbe
CWIbl W HW3MEHEHUE HMITyJIbca TeNa. 3aKOH COXpaHEHWs HUMITyJbca. PeakTuBHOE
JBH>KCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »Hepruss MarepualibHOW TOUKU. Teopema 00 H3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[TotenmmanbHas sHeprus. [loTeHuuansHas sHeprus ynpyro aehopMHpPOBAHHON
npyxxuHbl. [loTeHIManbHas SHEepPrus Teaa BOJIU3H MOBEPXHOCTU 3EMIIH.

[ToTeHmanbHbIe U HETOTEHIIMATIbHBIE CUJIbl. CBsI3b PAOOTHI HEMOTEHIIMATIBHBIX CHUJT
C UI3MECHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXAaHUYECKON
SHEPrumu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

[lepexoa NOTEHIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3ydenune abCOMIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u padOTHI CUIIBI C U3BMEHEHHEM MEXaHUYECKOW SHEPTUU Tena
Ha MPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznea 3. MosekyasipHast pu3uKka 1 TEPMOAUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUM M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. [Auddysus. Xapaktep ABWKEHHS U
B3aUMOJICMCTBUA YaCTHUI] BenlecTBa. Mo1eJ CTPOEHHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEI
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojielie. Macca u pasMepbl MOJIEKYI.
KonmuecTBo BemecTra. [loctosHHaas ABoraapo.

TeroBoe paBHOBecue. Temmneparypa m e€ usMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogenbs uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KMHETUYECKOM
TEOPUHU UJICATBHOTO ra3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa CpeIHeH KHHETUUECKOM
SHEPryUU TEIUIOBOTO ABM>KEHHUs dacTull rasza. Illkana temnepatyp KenbBuna. ['azoBbie
3aKoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akod [lampToHa. HM3ompoiiecchl B
UJICATbHOM Ta3e C TIOCTOSTHHBIM KOJIMYECTBOM BermiecTBa. [ paduueckoe npencraBienme
M30IPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

Texaudeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETD, bapoMeTp.
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Llemoncmpayuu

OnBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (oTOrpaduul MOJIEKYIT
OPTaHUYECKUX COCTUHECHUN.

OnbiThl 10 MU PY3UN KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OnBITHI, T0Ka3bIBAIONIUE CYIIECTBOBAHUE MEKMOIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogens, HIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUAS HICATBHOTO I'a3a, U30MPOLECCHI.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenre Macchl BO3yXa B KJIIACCHON KOMHATE HAa OCHOBE MU3MEPEHUI 00bEMa
KOMHATBI, JABJIICHHS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTPaMU COCTOSIHUSI pa3peKEHHOTO rasa.

Tema 2. Ocroebl mepmoouHamurku

TepmonnHamuueckass cucrema. BHYTpEeHHssI DSHEprus TEPMOAMHAMHYECKON
CUCTEMBI U crHocoObl €€ u3MeHeHus. KommdecTBo TermuioTsl U pabota. BHyTpeHHss
SHEPrusi OJTHOATOMHOTO HJEANbHOr0 Tra3a. Buabl Temonepenayu: TEIIONpOBOAHOCTb,
KOHBEKIMS, U3TydyeHUe. Y AelIbHAs TeIIOEMKOCTh BelecTBa. KonnmuecTBo TEmIOThl Mpu
TeIIonepeaaye.

[Tonsitue 00 annabaTtHoM nporecce. [lepBblil 3akoH TepMoauHaMuKu. [Tpumenenue
NEpPBOTr0 3aKOHA TEPMOJMHAMUKM K H3omponeccaM. ['paduyeckas HHTEpHpeTALUS
paboThI raza.

Btopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIEecCOB B MPUPO/IE.

TeroBble MamvHbl. [IpuHIUIBL AeWcTBUS TerIoBbIX MaimuH. [IpeoOpazoBanus
SHEPIUHU B TEIUIOBBIX MalIMHAX. KoapduumeHT nojae3Horo 1elcTBUs TEMIOBOM MalIMHBI.
[Mukn KapHo u ero xos@uIMEHT MOJE3HOTO JIEHUCTBUS. DKOJOTHYECKHE MPOOJIEMBI
TEIJIO3HEPIeTUKHU.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEN SHEPT UM TeJla IPU COBEPIIEHUH PaOOTHI: BHLIET MPOOKH U3
OYTBUIKM TIOJ JEWCTBHEM CATOTO BO31yXa, HarpeBaHue 3(upa B JTaTyHHOU TpyOKe
NyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3MeHneHne BHyTpeHHEW »Hepruu (TemmepaTypbl) Tejla NpH Teruionepenaye.

OnpIT 110 aabaTHOMY PacIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOHMHBI, JBUTATENsl BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, 1abopamopuvie padbomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

10
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Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapoobOpa3oBanue u KoHjeHcalusa. Mcnapenue u kuneHue. AOCOTIOTHas U
OTHOCUTENIbHAA BIIAXKHOCTh BO3ayxa. HacelmeHHsli map. YaenbHas TEIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tenmo. Kpucrammuueckue u amopdHbie Tejaa. AHU30TPOMNHUS CBOMCTB
kpuctamioB. JKugkue kpuctauibl. CoBpeMeHHble Matepuanbl. [liaBieHuwe u
KpUCTAJTM3aIs. Y IeJbHasl TeIioTa miaBjieHus. Cyoaumarius.

YpaBHeHHUE TEIJIOBOTO OajaHca.

TexHn4eckne yCTpOMCTBA U MTPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTMHU TMOJYYEHUS] COBPEMEHHBIX MaTEpUalioB, B TOM YHCJIE
HAaHOMAaTECPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIIAYKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JlemoHCTpanus KpUCTAILIOB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne OTHOCUTENBLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKa
Tema 1. dnexkmpocmamuxa

DneKkTpu3anus Tel. DIEeKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIEKTPUKUA U MOJYMPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

Bzaumopeiicteue 3apsaoB. 3akoH Kynona. TodedHbId SIEKTPUUYECKUN 3apsil.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 35ieKTprudeckoro nouist. [IpuHnun cyneprno3unuu
3JIEKTpUUYECKuX mnoJiel. JInHuu HanpsHKEHHOCTH JIEKTPUIECKOTO TTOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuman. Pa3HOCTh MOTEHIMANOB.
[IpoBOAHUKM U JUAJICKTPUKH B DJIEKTPOCTATUYECKOM Tmoje. Jludnekrpudeckas
MPOHUIIAEMOCTb.

DnekTpoE€MKOCTh. KoHIeHcaTop. DIEKTPOEMKOCTD MIIOCKOT0 KOHIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

TexHuyeckne yCTpONCTBA W MPAKTHUYECKOE MPUMEHEHHE: SJIEKTPOCKOT,
ANEKTPOMETP,  DJEKTPOCTaTHYECKas  3aluTa, 3a3eMJIeHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

11
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JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT ILTOMIaAH TUIACTHH,
pPacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MIcTOUHUKH
Toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 11 y4acTka 1emnu.

DJIEKTPUYECKOE  CONPOTUBIICHUE.  YIEIbHOE  CONPOTUBICHUE  BEILECTBA.
[TocnenoBaTenbHOE, MAPALICIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [xoyns—JIenna. MoOIHOCT 31E€KTPUUECKOTO
TOKa.

DIIEKTPOJABHKYIIAS CUJIA K BHYTPEHHEE COMMPOTUBJIEHNE NCTOYHUKA TOKA. 3aKOH
Owma 1714 MoHOM (3aMKHYTOM) AyiekTpudeckoi 1enu. KopoTkoe 3ambikaHue.

DIIEKTPOHHAS! TPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI TPOBOAUMOCTD MOTYIPOBOHUKOB.
CaoiicTBa p—N-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX M PACILIABAX JICKTPOIUTOB. DINEKTPOIATHUECCKAS
JUCCOIUAIMS. DIEKTPOJIU3.

DIIEKTPUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTEIbHBIN pa3ps/I.
Mounus. [1na3ma.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHHKHU TOKA, dJIEKTPOHATrpeBaTeNbHbIE MPUOOPHI, JIEKTPOOCBETUTEIIbHbBIC
npuOOpbl, TEPMOMETpP COMPOTUBJICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U
(b oTOpE3UCTOPHI, OIYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSIAKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS TUITUHIPUUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIATN
MIOIIEPEYHOr0 CEYEHUS U MaTepuasa.

CwmenianHoe cCoeIMHEHNE TPOBOJHUKOB.

[Ipssmoe  wm3MepeHue  BIEeKTpoABMXKyLIed cuwibl. KopoTkoe — 3aMmbIKaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

12



®denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccsel (0a30BbIN YPOBEHB)

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

M3yueHne CMEIIaHHOTO COSIMHEHUS PE3UCTOPOB.

W3MepeHne SIeKTPOJABMKYIIEH CHJIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHBIICHUSI.

HabGnronenue amekTponmsa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJZIEpKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTHUKH, OUOJIOTUU, XUMUH,
reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBJICHME, HAYYHBIH (PakT, runoresa, (pu3nueckas BETUUYHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JIMHEWHas (QyHKUuUsA, napadorna,
runep6osa, ux rpaduKyd U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
IPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuueckoe NBUXKEHHUE B JKUBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHJbI TEIUIONEPENayud, TEIJIOBOE PaBHOBECHE),
3NEKTPUYECKHUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumus: THACKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAS MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, AIEKTPOIUTHYECKAS JUCCOLIMALIMS, IaJbBaHUKA.

l'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpazoBaHue ABMXKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS! B TEXHUKE, MOJIIMITHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHS HWMITYJbCa B
TEeXHUKE (pakera, BOAOMET W Jpyrue), ABUTATEIb BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBOM XOJOAUJIbHUK, KOHIULIUOHED, TEXHOJIOTUU TIOJyUYEHHSI COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOIHH, 3JIEKTPOCTATHUECKas
3aluTa,  3a3€MJIGHHE  JJEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBIM  MpHUHTED,
3NEKTPOHArpeBATENbHBIE TPUOOPHI, FTEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC
Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUYUA

IlocTossnHble MaruuThl. B3ammojelCTBHUE IIOCTOSIHHBIX MAarHuTOB. MarnuTHoe
nosie. Bekrop mMarHuTHOM MHAYKUMH. [IpyHOMO Cynepno3uiuyd MarHUTHBIX ITOJIEH.
JIvaum marHuTHOM MHAYKUMK. KapTuHA TMHWI MarHUTHOM MHAYKIHH I10JI TIOCTOSHHBIX
MarHuToOB.

MarauTtHoe 1nosie NpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
MOJIs1 JYIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaeiicTBue NnpoOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuina Jlopenna, e€ mMoayiab U HampaBlieHUE. JIBUJKEHHE 3apsSiKEHHOW YacCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mnosie. Pabota cunsl Jlopenua.

SIBneHnE 3IIEKTPOMArHUTHOW MHAYKIMHA. [I0TOK BEKTOpAa MarHUTHOM MHIYKIIVH.
DNEeKTPOABMKYIIAS CUJIa HHIAYKIMH. 3aKOH 3JIEKTPOMarHUTHOW nHAyKunu Papanes.

BuxpeBoe snekrpuueckoe mosie.  ODNEKTPOABMKYIIAS  CHJIA  HWHIYKUUU
B IIPOBOJHUKE, IBUKYILIEMCS ITOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTE.  SIBIEHME  CaMOWHIYKIIUU. ONEKTpOJBIKYIAs  CHJa
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuueckre yCTpOoMCTBa M IMPAKTUYECKOE IMPUMEHEHHUE: ITOCTOSHHBIE MAarHUTHI,
DJIEKTPOMArHUTHI,  JJIEKTPOJBUIaTEelb,  YCKOPUTENM  DJIEMEHTAPHBIX  YaCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE IIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABWXKYILEW CHJIBI MHAYKUMHA OT CKOPOCTH W3MEHEHHUS
MAarHMTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii skcnepumenm, 1abopamopmusie pabomul

N3ydyeHne MarHuTHOTO MOJIs KaTyIIKH C TOKOM.

HccnenoBanue neMCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI
Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbLE KOJ1€0AHUA

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHUE KoJieOaHus. ['apMoHnUecKue
konebanus. [lepuon, yacrora, ammuutyna u (asza koieOanuil. [IpyKUHHBIA MasSTHUK.
MarteMaTtnyeckuii MasiTHUK. YpaBHEHUE TrapMOHMUYecKHX kosieOanuid. IIpeBpainenHue
SHEPrUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOHBIE 2JIEKTPOMATHUTHBIE KOJIEOAHUSI B UIC€ATHHOM
K0JIe0ATeIbHOM KOHTYpE. AHAIOTUSI MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3akOH COXpaHEHHUS OJHEPIMM B HICAIBHOM
K0J1e0aTeIbHOM KOHTYpE.
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IIpencraBneHre o0 3aTyXamoIIUX KoJEOAHMUSX. BBIHYXIEHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHy)AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIIIUTYTHOE U IEHCTBYIOIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya © MOTPEOJCHHE AIIEKTPUUECKON
DHEPrur. OKOJOTWYECKHE PHUCKH IIPU MPOU3BOJACTBE AJEKTpo3Hepruu. KymnbTypa
VICIIOJIb30BaHUS AJIEKTPOIHEPTUM B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TeHEepaTop MEPEMEHHOTO TOKA, JINHUU JJIEKTpOoIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeNbHOM cHUCTEMBbl (TPY>KUHHBIM — WJIH
MaTEMaTUYECKU MASITHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanue cBOWCTB BhIHYX/ICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuusiorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKa W HANpSDKEHUS OT BPEMEHH)
JUISL 3JIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3oHanc 1mpu  DOCIENOBAaTENbHOM  COCAUHEHUM  PE3UCTOPA,  KaTyIIKH
UHIYKTUBHOCTH M KOHAEHCATOpa.

Mopneinb TMHUY 3JIEKTPONEPEIaUn.
Yuenuueckuii skcnepumenm, 1abopamopmsvie pabomul

Uccnenosanue 3aBUCUMOCTH MEpUOIa MaJIbIX KOJIEOAHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccenenoBanue NEpeMEHHOIO TOKA B LIETIH U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUNHbIE 60IHbL

Mexanuueckue BOJIHBI, YclIOoBUS — pacnpocTtpaHeHus. Ilepuon. CkopocTthb
pacrnpocTpaHeHus U JMHa BoJHbI. [lonepeunble u mpooibHbIe BOJIHBL. HTEphepeHuns
U AUPpaKIUs MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS H3JIYYEHHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentauus BektopoB E, B, v B amekTpomarautHOW BoJsiHEe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaKEHUE, MpEJIOMJICHUE, TOMApU3anus, IuQpaxius,
unTepdepeniys. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana SJIEKTPOMArHUTHBIX BOJIH. IIpriMEHEHHE 53JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI paIUOCB3H U TeAEBUICHH. Painonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHAarHOCTHMKAa B TEXHHKE M MEIWLHHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.
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Jlemoncmpayuu

ObpazoBanue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneburomieecs Teo Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habumtonenue unrepdepeHnnu u 1upakinuu MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabutoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIIUTYOW U 4aCTOTON
KOJICOaHHMIA.

HccnenoBanue CBONCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKE€HUE, PEIOMIIEHHE,
noJisipu3anus, 1udpaxuus, uHTepdepeHITHs.

Tema 3. Onmuka

I'eomerpuyeckas onTuka. IIpsmMosnHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOU
cpene. JIyd cBera. ToueUHbId HCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBI OTpakeHHs cBera. IlocTpoeHue wu300paxeHUil B
IJIOCKOM 3€pKaJe.

[IpenomiieHne cBeTa. 3aKOHBI NPEJIOMIICHUS CBEeTa. AOCOJIIOTHBIA MNOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yros IOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparoue u pacceuBaronue JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE U
onTHYecKasi cuia TOHKOW JuH3blL. IlocTpoeHue wu300pakeHUWid B coOuparomux H
pacceuBaromux JiMH3ax. GopMysia TOHKOM JTMH3bL. Y BEJIMUEHUE, 1aBAEMOE JIMH30U.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MaTepdepenuns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HAOJIOICHUS] MAKCUMYMOB MU MHUHHUMYMOB B HMHTEP(EPEHLIMOHHON KapTHHE OT ABYX
CUH(pa3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceta. Judpakiuonnas pemeérka. YciaoBue HaOMIOIECHUS TIIaBHBIX
MaKCUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOIO CBETA Ha TU(PPAKLIUOHHYIO PEIIETKY.

[Tonapu3zanus cBera.

TexHnueckre yCcTporuCcTBa U MPAKTUYECKOE TPUMEHEHUE: OUKH, JTyNa, (hoToanmapar,
POEKLMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHAs ONTHKA, TU(paKIUOHHAs
pEMETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMonMHENHOE  paclIpoOCTpaHEHHE, OTPAKEHUE U  NPEJOMIICHHE CBETA.
OnTuyeckue mpruodOpBkI.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

HccnenoBanune CBOMCTB N300paykeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmnronenue natepdepeHnu crera.

Habnronenue nudpakiyu ceera.

Hab6nronenue nucnepcuu cBera.
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[TomydyeHnue cekTpa ¢ TOMOIIBIO PU3MBI.
[TomydyeHue cnekTpa ¢ mMOMOIIbI0 JUGPAKITUOHHON PEIIETKY.
Habmronenue nossipu3anum cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3mepenune nmokaszaresns NpeioMIICHUS CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JTMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['paHuIel TPUMEHUMOCTH KJACCHYECKOM MexaHukKH. [locTynarhl crienuaibHOM
TEOPUU OTHOCHUTEIIPHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM W COKpAICHUE
JUTUHEL.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl ¢ SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTUIBI. DHEPTUS TTOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. Dnemenmot K6aHmMoBOIU ONMUKU

®otonbl. @opmyna [lnanka cBsi3u >HEpruu POTOHA C €ro YacTOTOM. DHEprust u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue Qotoddpdekra. OmnbiTel A.I'. CroneroBa. 3aKOHBI
dotorpdexra. VYpaBuenue DitHmreitna s poroaddexra. «KpacHas rpanumay
dboTorddexra.

JaBnenune cBeta. OnbiTe! I1.H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpoWCTBA M MPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens artoma Tomcona. OmbiTel Pesepdopaa 1o paccessHUIO —0-YacTHII.
[Tnanerapnas moxens atoma. [loctynatst bopa. M3nydenue u mornomenue GOTOHOB pu
Mepexo/ie aToMa ¢ OJIHOTO YPOBHS SHEPTUH HA Apyroi. Busel criekTpoB. CrieKTp ypOoBHEN
SHEpPrUU aToOMa BOJOPOAA.

BonnoBeie cBoucTtBa uyactun. Bomubl ne bpounsa. KopnyckynsspHo-BOIHOBOM
Jyau3M.

CnoHTaHHOE W BBIHYXJICHHOE U3JIyYEHHE.

TexHnueckne yCTpOMCTBA M NMPAKTHYECKOE INMPUMEHEHHE: CIEKTPAJIbHBIA AHAJIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
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Jlemoncmpayuu
Monens onsita Pesepdopna.
Omnpenenenure JJIMHBI BOJIHBI J1a3epa.
HaGnronenune mMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
Ha6nronenue muHEYaToro CriekTpa.

Tema 3. Amomnoe a0po

DOKCHEpUMEHTBI, JOKAa3bIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuto cocraBa paguoaKTUBHOIO
usnydenus. CBoicTBa anbda-, 6eTa-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. Hykmonnas Mognens sapa [eilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbba-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ["amma-uznyuenue.
3aKOH paAuo0aKTUBHOTO pacra/a.

DHeprus CBA3M HYKJIOHOB B sjpe. AnepHsie cuibl. [ledekT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepubrit peakrop. TepmosinepHbiii cuntes. [Ipo6iieMbl U MEPCHIEKTUBHI SACPHOM
JSHEPreTUKU. JKOJOTUUYECKHE ACTIEKTHI IAEPHON IHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Meronpl  HAOMIOAEHWS W PETUCTPAIMM  DJEMEHTApHBIX  YACTHII.

dyHaamMeHTallbHbIC B3auMOoJIelcTBUsA. EquHCTBO (prznueckoil KapTUHBI MUpAa.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: IOO3UMETpP, Kamepa
Bunbcona, simepHbiii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

DTarnbl pa3BUTHUS acTpoHOMUHM. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bup 38é3qnoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.

Comnneunas cucreMa.

Counnne. CosiHeuHas akTUBHOCTh. MlcTounnk sHeprun CosiHIA 1 3BE3/1. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpaMma «CreKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIAaBHOM MOCJICOBATEIILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTDY s 3BE3]] TJIaBHOU
MOCIIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE NPEACTABICHUS O
MPOUCXOXKIACHUM U 3BOMOIMKA COTHIA U 3BE31. DTallbl )KU3HU 3BE3.

Mueunsiii [TyTe — Hamia ['anaktuka. [Tonoxenne u qemxenne ConHua B ['anakTuke.
Tunbl ranakTuk. PagroranakTuky U kBa3zapbl. YEpHBIE ABIPHI B spax rajakTHK.
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Bcenennas. Paciimpenue Beenennoit. 3akon Xa66ia. Pazoeranue ranakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.
Vuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCIOJIb30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH JUIsl OTpeIeTICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311sd CEeBEpPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

Hab6nronenus B Teneckon Jlynsr, manet, Maeuyroro [lytu.

O06o0maroiiee NOBTOPEHUE

Ponb ¢pu3nku 1 acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMANIbHON U
ATUYECKOH cepax ACSITEIbHOCTH YEJIOBEKA, POJb U MECTO (PM3MKH M ACTPOHOMHH B
COBPEMEHHOM HAy4YHOW KapTUHE MHpa, posib (U3UYECKOW Teopur B (HOPMHPOBAHUU
IpEICTaBICHUNA 0 (PU3MUECKON KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpa B
001IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca pusznku 6a30Boro ypoBHs B 11 Kiracce oCcymecTBIseTcs ¢ yuéToM
COJICPKATEIIbHBIX MEKIIPEAMETHBIX CBSI3EH ¢ KypcaMyd MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C HW3YUYEHHEM METOJOB HAYyYHOTO
MO3HAHMS: SBJICHUE, HAYYHBIN (akT, Tumore3a, (pu3nyeckas BeJIMUYUHA, 3aKOH, TCOPHS,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTTUPOBAHKE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M KX MPOEKIMM HA OCU KOOPJAMHAT, CJIOXKECHUE BEKTOPOB, MPOU3BOIHBIE
3JIEMEHTAPHBIX (DYHKIUMH, MIPU3HAKKA MOJ00US TPEYroJIbHUKOB, ONpEeIeHUE IIONaan
I0CKUX (puryp u o6béma Ted.

buonocus: rnexkrpudeckue sIBJISHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHBIC TBUKEHUS
B JKMBOM MIPUPOJIC, ONTHUUYECKHUE SIBJICHUS B XUBOW MPUPOJIE, ACUCTBUE paadallUM Ha
JKMBBIC OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX TEII,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPAIbHBIA aHAU3.

l'eoecpagus: mMarHUTHBIE TIONIOCA 3EMJIM, 3aJI€KH MArHUTHBIX PyI, (poTrochEmka
3€MHOM MOBEPXHOCTH, MPEICKAZAHUE 3EMJIETPSCCHUN.

Texnonocusa: 7WHWUW  DIEKTpoOIlepenay, TE€HEpaTop  IEPEMEHHOIO0  TOKa,
AIEKTPOIBUTATEIb, UHAYKIIMOHHAS T1€4b, pajap, paAuONPUEMHUK, TEIEBU30p, AHTECHHA,
teneon, CBY-meub, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAS OITHKA, COJHEYHAs
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydebHoro mpemvera «®Pusmka» Ha YPOBHE CpPEIHETO O0OIIEro
obOpazoBanmsi (0a30BBII ypOBEHb) MOJDKHO OOECHEYHTHh JOCTHKCHUE CIICTYIONTNX
JMYHOCTHBIX, METAIPEIMETHBIX M ITPEJAMETHBIX 00pPa30BaTEIbHBIX PE3y/IbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOro mpenMera «Du3mkay TOHKHBI
OTpakaTb ~ TOTOBHOCTh ¥  CHOCOOHOCTh  OOYYAIOIIMXCA  PYKOBOJCTBOBATHCS
chopMUPOBAaHHONW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUHN, COOTBETCTBYIOIIUX TPATUITUOHHBIM
IEHHOCTSIM POCCHUHCKOrO0 0O0IlecTBa, PACHIMPEHUE KU3HEHHOTO OIbITa W OIbITa
JEATEIBHOCTH B TPOLIECCE pEaln3allMi OCHOBHBIX HAIMPABICHUN BOCIUTATEIBHOM
NEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTD IPAXKIAHCKOM MO3UIIUH 00YYAOMIETOC KaK aKTHBHOTO M
OTBETCTBEHHOTO 4JICHA POCCUHCKOTO OOIIECTBA;

OPUHATHC  TPAAUIUOHHBIX  OOINEYETOBEYCCKMX  T'yMAaHUCTHYECKHX M
JIEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B HHTEpPECAX TIPaKIaHCKOTO
00I1IeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlny;

yMEHHE B3aUMO/ICHCTBOBATh C COUAIBHBIMA HHCTUTYTaAMU B COOTBETCTBHH C X
(GYHKIHMSIMA ¥ Ha3HAYEHHUEM;

TOTOBHOCTh K T'YMaHUTAPHON ¥ BOJIOHTEPCKOM JESATEIIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHHUS:
c(hOpMHUPOBAHHOCTHh POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,
LICHHOCTHOE OTHOLICHWE K TOCYIJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) AyXOBHO-HPaABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC pEIIEHUS,
OPUEHTHPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHUS:
3CTETHYECKOE OTHOILIECHHE K MHUPY, BKIIIOYask 3CTETHKY HAyYHOI'O TBOPYECTBA,
IPUCYILEro PU3MYECKOM HAYKE;
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5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpeC K pas3anyHbIM cepam mpodecCHOHATBHON NESTeNTbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIien
npodeccun 1 pearu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 001aCTH (PU3UKU
Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIUTAHMA:

c(hOpMHUPOBAHHOCTH FIKOJIOTUYECKOM KyJIbTYPhI, 0OCO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICCTBUM B OKPYKAIOILIEH Cpelie HA OCHOBE
3HAHUA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

Pacumpenue omnbita AesITEIBHOCTH SKOJIOTMYECKO HAPABIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAayYHOW JIE€ATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUCHHUS
(GU3UKKM  OCYIIECTBISATH  MPOEKTHYD M HUCCJIENOBATEIbCKYIO  AESATEIBHOCTD
WHIUBUYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA
ba3oBble Jiornueckue aeincTBu:

CaMOCTOSITEIIbHO (DOPMYJIMPOBATh M aKTYaJU3UPOBATh MIPoOIeMy, paccCMaTpruBaTh
€€ BCECTOPOHHE;

OIPENICINIATH LEJIH AEATEIbHOCTH, 3a1aBaTh APaMETPhI U KPUTEPUU UX IOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (DU3NUSCKUX
SIBIICHUSIX

pa3pabarbiBaTh IUIAH pEIICHHs TPOOJEeMbl C YY€TOM aHaIn3a HWMEIOIIUXCS
MAaTE€pPUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
I€JISIM, OLIEHUBATh PUCKH MTOCJICICTBUH JI€SATECIbHOCTH;

KOOPAVUHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSIX PEabHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiefoBaTe/ibCKHe JeiicTBUS.

BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIIOUYEBBIMUA TMOHITUAMU W METOJaMHU
duznyecKoil HayKu;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HUCCIIEIOBATEIbCKOM M TPOCKTHOW JCSITEIIbHOCTH
B 001acTH ()U3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TTOUCKY
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METOJI0B pelIeHUs 3a1a4 (PU3NUECKOTro COEPKaHUs, IPUMEHEHUIO PA3IMYHbBIX METOJIOB
ITO3HAHUS;

BIAJETh BUJAMU JEATEIBHOCTH II0 IIOJAYYEHHIO HOBOI'O 3HAHUA, €I0
UHTEPIIPETALNHU, TPe0OpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYAlIUSX, B
TOM YHUCJIE TIPHU CO3J]aHUH YI€OHBIX MPOEKTOB B 001acTH (PUBUKH;

BBISBJIATH IPUYNHHO-CIICACTBEHHBIE CBA3U U AKTYyaJIM3UPOBATH 3a/1a4y, BBIBUIATh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh apTYMEHTHI [l TOKA3aTEIbCTBA CBOUX YTBEPKIACHUN,
3a/1aBaTh [MAPAMETPHI U KPUTEPUH PELLICHHUS;

AHAJIM3UPOBATh IOJYYCHHBIE B XOJE PEIICHUS 334a4d PE3YJIbTaTbhl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOIrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTb M  (OpPMYyJIHpOBaThb COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYeHUH (PU3UKH;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YyMETh MEPEHOCHTh 3HAaHHUA 1O (U3MKE B  NPAKTUYECKYID  00JIacTh
KU3HEICATEIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE MIOXObI U PELICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ nndopmanmueii:

BIIQJICTh HABBIKAMHM TIOJNy4deHHS HWHOOpMAu (U3HYECKOTO COJCp)KaHHUS U3
WUCTOYHUKOB Ppa3HBIX THIOB, CaMOCTOSITEJILHO OCYIIECTBISATh TIOWCK, AaHaJM3,
CHUCTEMAaTH3aIMI0 ¥ HWHTEpHpeTanuio WHGOPMAIMK Pa3IMYHBIX BUAOB U (HopM
IIPEICTABIICHHUS,

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCITOJTh30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
pelIeHU KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W  OpPraHU3AIMOHHBIX 3aJad ¢
coOmoaeHneM TpeOOBaHWI  APrOHOMHUKH, TEXHHUKM  OC30MAaCHOCTH, THTHEHBI,
pecypcocOepeKeHrs, TPaBOBBIX H OTUYECKUX HOPM, HOPM HWH(GOPMAIMOHHON
0e3011aCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEpX,aHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs HMHQPOpPMAIMU U TEJIEBON ayJIUTOPHUH, BBHIOMpas ONTHUMAIBHYIO (GopMy
MIPE/ICTABIICHUS U BU3yaJIU3aIUH.

KoMmMmyHuKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIC NeCTBHUSA:
OCYILIECTBIIATH OOIICHUE HA ypOKaX (PU3UKU U BO BHE-YPOUHOM JI€SITEIHLHOCTH;
pacno3HaBaThb IMPEAINIOCHIIKHU KOH(l)J'H/IKTHBIX CI/ITyaLII/Iﬁ U CMATYATH KOH(l)J'II/IKTBI;
pasBépHyTo W JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUCM SA3BIKOBLIX
CPEICTB;
MOHUMATh U UCII0JIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHIUBUYJIbBHOU pabOTHI;
BBIOMPATh TEMATUKY M METO/IbI COBMECTHBIX JACHCTBHM ¢ YUETOM OOIIMX UHTEPECOB,
1 BO3MOXKHOCTEH KaXa0ro 4J€Ha KOJIJICKTHUBA,
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MPUHUMATh 1IEJTA COBMECTHOM JI€SITEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH
JIEVUCTBUS 1O €€ NOCTUIKEHUIO: COCTABJIATH IUIAH ACHCTBUM, PACIIPEACIIATH POJIU C YUYETOM
MHEHHMI y4aCTHUKOB, 00CYXX/1aTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHHBATh Ka4eCTBO CBOETO BKJaJla M KaXJIOr0 y4acTHHKA KOMAaHJIbl B OOt
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb  HOBBIE  IPOEKTHI, OLEHWBAaThb MIAEH C IIO3ULUHAM HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBJISITh MIO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaIMSX,
MPOSIBIIATh TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryjnsitTuBHble YHUBepcajbHbIe y4eOHbIe eHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISAT I03HABATEIbHYIO ACSTEILHOCTD B 00J1aCTH (PU3UKU
Y aCTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a4a4H;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4eCTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHMUsI MPaKTHYECKOM paboTbl € Yy4YyETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTCHHI;

JienaTh OCO3HAHHBIN BHIOOP, apIyMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peLIcHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO SPYAUIMUA B 00J1acTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIllUsiIM, BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABbIKAMHU [MO3HABATEIILHON PEPIICKCUN KaK OCO3HAHMS COBEPILIAEMBIX
JEUCTBUM U MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIOJIb30BATh IPUEMBI pedIeKCUU TS OLIEHKH CUTYallUud, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIIECHUS MO0 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U apT'YMEHTHI JPYTUX MPU aHATIU3€ PE3YIIbTATOB JACSITEILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOU HEJIOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APIYMEHTHI JPYTUX [IPU aHAIU3€ PE3YJIbTAaTOB JIESITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mporecce goCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpamMMBbI 1O
bu3uKe 15 ypOBHS CpEeIHETO 00111ero 00pa3oBaHus y 00y4JaroIIMXCsl COBEPIICHCTBYETCS

AMOIMOHATLHBIN WHTEJIJIEKT, Ipenoaramui

c(OpMHUPOBAHHOCTH:

23



®denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccsel (0a30BbIN YPOBEHB)

CaMOCO3HAHHs, BKJIIOYAIONIEr0 CIOCOOHOCTh ITOHMMAaTh CBOE HSMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU Cephl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCThH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATHHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHHUIO LIEJIU U
yCIIEXy, ONTHUMHU3M, HWHUIMATUBHOCTh, YMEHHE JEHUCTBOBAThb, HCXOJsS W3 CBOUX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIIEH CHOCOOHOCTh ITOHMMAThL SMOLMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JPYTUMM JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiiaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kjacce mpeaMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAaTh Ha IMpUMEpax pojib U MecTo (u3uku B (GHOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAapTHHBI MHUpPA, B pPa3BUTUU COBPEMEHHOM TEXHHUKH W
TEXHOJIOTUH, B MPAKTUYECKOU JACSATEIBHOCTH JIIOAEH;

VUUTHIBATH  TPAHUIBI NPUMEHEHHUS  W3YUYCHHBIX  (PUBMUECKUX  MOJETeH:
MaTepuaibHas TOYKa, WHEPIMAIbHAs CHUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEIIO,
UJICAIBHBIN Ta3, MOAEIU CTPOCHHSI Ta30B, XKUJKOCTEHW W TBEPIABIX TEJ, TOYCYHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelIeHnU (PU3NUECKUX 3a/1ay;

pacnio3HaBath (u3MUYecKHe SBIEHUS (MPOIECChl) M OOBSACHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
AIEKTPOJAVNHAMHUKNA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHENHOE [IBUKECHUE,
CBOOOJTHOE MMaJICHUE TEN, JBMXCHHE IO OKPYKHOCTH, MHEPIIHS, B3aMMOJICUCTBHUE TEJI,
nuddy3usi, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEJ, U3MEHECHUE
o0béMa Tenm mpu HarpeBaHUW (OXJAXKICHWM), TEIJIOBOE pPAaBHOBECHE, HCIApEHHE,
KOHJICHCAIIM, TIJIABJICHUE, KPUCTAJUIN3alMs, KUTICHUE, BIa)KHOCTh BO3AYyXa, MOBBIIICHUE
JIaBJICHUS Ta3a NPU €r0 HArpPEBaHWH B 3aKPBITOM COCYJE, CBA3b MEXKIY IapameTpaMu
COCTOSIHMS ra3a B U30ITpoLeccax, JIEKTPU3ALIHS TEN, B3aUMOIECUCTBUE 3aps0B;

OMHUCBHIBATh MEXAHUWYECKOE JIBM)KECHUE, HCIONb3Yysl (U3NYECKUE BEJIUYUHBI:
KOOpJMHATa, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUiia, UMITYJIbC
Tela, KUHETUYECKas JHEPrus, MOTCHIMaIbHas DSHEpPrus, MEXaHudeckas padoTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUJIbHO TPAKTOBATh (PU3MUYECKUM CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS W EIUHUIBI, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (U3HYECKYIO BEIMUUHY C IPYTUMH BEJIMUYMHAMU;
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OINUCHIBaTh U3yUYEHHBIC TEIIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, UCIOIb3YsI
¢dusznyecKkre BEIMYUHBIL: TaBIICHUE Ta3a, TEMIEPaTypa, CPEAHsISI KHHETUYECKasi SHEPTUs
Xa0THYECKOrO0 JBWKEHHUS MOJIEKYJ, CpEAHEKBAJpaTU4YHAs CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPrus, pabora rasza, Ko3((UUIUEHT I0JE3HOro
JICHCTBHUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUU TMPABHJIBHO TPAKTOBATh (PU3UUYECKUI
CMBICJT HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W EOUHMIIBI, HAXOJIUTh (HOPMYIIHI,
CBSI3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEIUUNHAM;

ONKCHIBATh HM3YYECHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPHUYECKHE
ABJIEHUS (IPOLECCHI), MCHOIB3Ysl (U3NUYECKHUE BEJIMYMHBI: AIIEKTPUUYECKUH 3apsf,
IIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD MOJIA, MOTEHLHAN, PAa3HOCTh MOTEHUUAJIOB; MPHU
ONMCAaHUU TPABUIBHO TPAKTOBATHh (DPU3MUECKUN CMBICI MCIIOJIb3YyEMbIX BEJIUYMH, MX
0003HAUEHUS U €UHULIbI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTMMU BEJIMYNHAMY;

aHAJIM3UPOBATh (PU3UUECKUE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PUINUECKUE 3aKOHbBI
U NpUHOUIBL 3aKoH BcemMupHoro tsarotenus, |, Il u III 3akonsl HploTOHa, 3aKkoH
COXpPAHEHUS MEXAaHWYECKOM DHHEPruu, 3aKOH COXPAaHEHWs WMITYJbCa, IPUHIUI
CYNEpIO3ULIMA CWJ, TMPUHLMI PABHONPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeIHEl KHHETUYECKOM DSHEpPrMM TEIJIOBOIO JIBMJKEHUS MOJIEKYJI € aOCOJIFOTHOM
TEMIIepaTypoil, MEPBbIil 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsiaa, 3akoH KynoHa, mpu 3TOM pasiuyaTrh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBHS (TPaHULIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBACHATh OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyarh YCIOBUS UX OE€30IacHOrO HCIOJb30BaHUS B IOBCEIHEBHOMN
KU3HY;

BBITMIOJIHSTH SKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UUECKUX SBJIEHUN U MPOIIECCOB
C HUCHOJB30BAaHUEM NPSMBIX, U KOCBEHHBIX M3MEPEHUH, IpU 3TOM (OPMYyIUPOBATH
npoOsieMy/3ajady W TUNOTE3y Y4YEOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
peJI0AKEHHOT0 000pyA0BaHNUS, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIIST MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHUS W HCIOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKH MOTPEUIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUYECKHMMH BEIMUYMHAMU C UCIOJIb30BaHUEM
OpSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH B BHJE TaOMUI U rpaduKoB, AeNaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

co0roAaTh Mmpasuiia 6€30MacHOro Tpya MpH MPOBEICHNUN UCCIIEIOBAHUN B paMKax
y4eOHOr0 3KCHEpPUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM NEATENTbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHUCTB U JJAOOPaTOPHOTO 000PYI0BaHUS;

pemarh pacyéTHbIE 33Jaud C SBHO 3aJaHHON (U3NYECKON MOJEINBIO, HCHOIb3Ys
(u3nyecKue 3aKOHbI U IPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33]aul BbIOUPATh
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(U3HYECKYIO MOJICITh, BBIICIATH (PU3NUYSCKUE BEIMIMHBI H (DOPMYJIbI, HEOOXOIUMBIC JIJIS
e pemeHus, IPOBOJUTh PACUYEThl U OICHHBATh PEaJbHOCTH ITOJYYCHHOTO 3HAYCHUS
($U3NYIECKON BETUINHBI;

pemaTth KauyeCTBEHHBIC 3aJa4M: BBICTPAaWBaTh JIOTHYECKH HEMPOTUBOPCUNBYIO
IENOYKY pACCYy)KIEHHH C OMOpod Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

WCIIOJIb30BaTh TPH PENICHHH YYEeOHBIX 3aJa4 COBPEMCHHBIC WH(MOPMAIMOHHBIC
TEXHOJOTHH JJI TIOMCKA, CTPYKTYpUPOBAaHUS, HWHTEPIPETAIMA U MPEACTABICHHUSI
y4eOHOM U Hay4IHO-TIOMYJIIPHON HH(POPMAITUH, TIOTyUYEHHOU U3 PA3INIHBIX HCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH TIOTy4aeMy0 HHPOPMAIIHIO;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX W 3apyOekHBIX YUIEHBIX-(U3UKOB B
pa3BHUTHE HayKH, OOBSICHEHHUE IMPOIICCCOB OKPYXKAIOIIET0 MHUPA, B PA3BUTHE TCXHUKH U
TEXHOJIOTHI;

UCTIOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (DM3WKE B TTOBCEIHECBHOW IKH3HU IS
obOecrieueHnss 0€30MacCHOCTH TIpH  OOpalieHWH ¢ NPUOOpaMH H  TEXHUYCCKHMHU
YCTPOMCTBAMH, JJISI COXPAHCHHS 30POBBS WU COOJIFOICHUS HOPM DSKOJIOTHYECKOTO
TIOBEJICHUS B OKPY’KAIOIIICH CpeIe;

paboTaTh B TPYIIE C BHITOJHEHUEM PA3IMYHBIX COIUATBHBIX POJICH, TIIAHUPOBATH
paboTy TpyMIbI, palMOHAJIBHO pacHpeleisaTh OOS3aHHOCTH H  IUTAHHPOBATH
JIeSTSIIbHOCTh B HECTAHAAPTHBIX CUTYAIIHX, aJICKBAaTHO OIICHWBATh BKJIAQJ KaXKJOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIIEMEI.

K xoHiy oOyuenust B 11 kjacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPAa, B Pa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOJICH, LEJIOCTHOCTh M €IMHCTBO
bu3HYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETEH: TOYCUHBIN
AIEKTPUUYECKUN 3aps/l, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, siAEpHAsi MOJAENb aTOMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa NP pelieHur (PU3ndecKux 3aaay;

pacrio3HaBath (U3UYECKUE SBJICHUS (ITPOLIECChI) M 0OBSICHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN W KBAHTOBOM (DUBMKU: DJIEKTPUYECKAs] MPOBOJUMOCTH, TEILIOBOE,
CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJICMCTBUE MAarHUTOB,
AIIEKTPOMArHuTHAsE UHAYKIUS, JIEHUCTBUE MarHUTHOTO IMOJii Ha MPOBOJHUK C TOKOM H
JMBIDKYIIAACS  3apsiji, DJICKTPOMATHUTHBICE KOJICOAHWS U BOJHBI, TPSIMOJUHEHHOE
pacnpocTpaHeHHE CBETa, OTpa)XKeHUe, NpesiomiieHue, uHTepdepeHius, audpakiuus u
MoJISIpU3aIlisl CBETa, AWCHIepcus cBeTa, porornextpuueckuit 3¢dext (pororddexr),
CBETOBOE JAaBJICHHWE, BO3HMKHOBEHHE JIMHEWYATOro CIIEKTpa aroMa BOAOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PAIMOAKTUBHOCTb;
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ONUCHIBATh HW3YYEHHBIE CBOICTBA BellecTBa (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIC
ABJIEHUS (IIPOLECCHI), UCTIONB3YsI (PU3NUECKUE BEITUYMHBI: 3JIEKTPUUECKHUM 3apsii, Cuiia
TOKa, DJEKTPUUECKOE HANpsOHKEHHE, JJIEKTPUYECKOE COIPOTUBJIEHHE, Pa3HOCTb
NOTEHIMAJIOB, 3JIEKTPOABUKYILAs CUia, padoTa TOKA, MHAYKIMS MarHUTHOTO MOJIS, CUa
Awmrnepa, cuna JlopeHla, WHIYKTUBHOCTb KAaTyIIKH, JHEPIUsl 3JIEKTPUUYECKOTO U
MarHuTHOTO IOJIEH, MIEPUOJ U YacTOTa KOJEOaHUN B KOJeOATEIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TpPOIECCe TapMOHHYECKHX 3JCKTPOMArHUTHBIX KosieOaHuil, (hokycHOe
paccTossHUE W OINTHYECKass Cuia JIMH3bl, IPU ONHWCAHUU MPABWIBHO TPAKTOBATh
(bu3MYECKU CMBICT HUCIIOJIBb3YEMbIX BEJIMUYMH, X 0003HAUYCHUS U €IUHUIIbI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEIMUYHUHY C IPYTMMHU BEIMYMHAMY;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, IJTMHA BOJIHBI M 4aCTOTa CBETA, YHEPTUs
Y UMITYJIbC (POTOHA, IEPHOJ] ITOJTypaCTIaa, SHEPTUS CBSI3U aTOMHBIX sIIEp, IPU ONIMCAHUU
PaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT HCIOJIB3YEMBIX BEIMYMH, UX 0003HAUYECHHUS U
€MHMIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUUYHUHY C
JOPYTMMH BETUYUHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NYECKON BETMUMHBI,

aHAJIU3UPOBATh (PU3MUYECKHE MPOLIECCHI U SBJICHUS, UCIIOJIb3YS (PU3NYECKHUE 3aKOHBI
Y NpUHIMIBL: 3aK0H OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MMAPAUIEIBHOTO COCAMHEHUS
IIPOBOJHUKOB, 3aKOH Jlxkoyns—J/IeHnma, 3akOH AJIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO paclpOCTPAHEHUsSI CBETA, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHINTeHHa misi doTodddexra, 3aKOH COXpaHEHUS
SHEPIruH, 3aKOH COXPAHEHUs UMITYJbCA, 3aKOH COXPAHEHHUS AJIEKTPUUECKOro 3apsja,
3aKOH COXPaHEHUs MaCcCOBOT'0 YMCIIA, IOCTYJIAThl bopa, 3aK0H pagnoakTUBHOIO pacnaja,
OpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHUYecKoe
BBIPKEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

ONpPENENATh HAIPABIECHUE BEKTOPA MHAYKIMM MATHUTHOTO IIOJS MPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh M OINHCHIBATH M300pa’KE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJoM, TOHKOMN
JINH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3NYECKUX SIBJICHHUH U MPOLIECCOB
C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEpPEHUM: MpU 3TOM (HOPMYIUPOBATH
npobsieMy/3ajadyy ¥ THUIOTE3y YYEOHOro JKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IpeI0AKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO M3MEPEHHsT U HCIOJIb30BATh H3BECTHBIE METOJbI
OLICHKH ITOTPELIHOCTEN U3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C MCIOJIb30BAHUEM MPAMbIX
U3MEpPEHHI: TpU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHUKCHUPOBATh pE3yJbTaThl
MOJIY4YeHHOW 3aBHCHUMOCTU (PU3MYECKUX BEIMYMH B BUJAE TAOIUIl U TpadHKOB, 1€1aTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIEI0BAHMUS;
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coOro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPU NPOBEICHUU UCCIIEI0BAHUN B paMKax
y4eOHOro 3KCHEpPUMEHTa, y4eOHO-UCCIIEeOBATENbCKON U MPOEKTHOU NIEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOrO 000PYI0BAHMUS;

pemaTh pacy€THbIC 3a/1aud C SIBHO 3aJJaHHON (PU3MYECKOW MOJEINbIO, UCIONb3Ys
dbu3nueckue 3aKOHBl W TMPHUHIMUIIBI, HA OCHOBE aHajin3a YCJIOBHS 3aJladyd BHIOMpATH
bu3nYECKyI0 MOIEIb, BBIACIATH (PU3MUECKUE BETUYUHBI H (DOPMYIIbI, HEOOXOIUMBIE IJIs
e pelieHus, TPOBOJUTh PACUYEThl U OLICHUBATH PEATbHOCTH MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYNHEI;

pemarh KayeCTBEHHBIC 3aJaud: BBICTPAaWBaTh JIOTHUYECKH HEMPOTUBOPECUUBYIO
[ENOYKY pACCYXIEHUH C OMOpod Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

WCIIONIb30BaTh TMPH PEHICHHH YYeOHBIX 3aJa4 COBPEMEHHbIE HH(POpPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIUU M MPEJCTaBICHUS
y4eOHOI U Hay4IHO-TIOMYIIPHON MH(POPMAITUH, TTOTyYEHHOW U3 PA3IMYHBIX HCTOUYHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTYyYaeMyI0 HHPOPMAIIHIO;

OOBSACHATh NMPUHIIUMBI TEUCTBUSI MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB,
pasnnyaTh yCIOBHS MX O€30MAaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KU3HU;

IPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B TOBCETHEBHOW >KWU3HU AJIS
oOecrieueHrs O€30MACHOCTH TMpU OOpalleHWHu ¢ MNpudopaMu M TEXHUYECKHUMHU
yCTpOMCTBaMM, [JIsl COXPAHEHHs 370pPOBbSI U COOJIIOJEHUS HOPM DSKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEIE;

paboTaTh B TPYMIE C BBHIIOJHEHUEM PA3UYHBIX COIMATBHBIX POJICH, TUIIAHUPOBAThH
paboTy Tpymmbl, palUoOHAIBHO pacHpenessTh O00s3aHHOCTH H  IUIAHUPOBAThH
JIeSITEIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aIeKBAaTHO OIICHMBATH BKJIAQJA KaXKIIOTO U3
YYaCTHUKOB TPYIIIHI B pELIEHUE pacCMaTPUBAEMON TPOOIIEMBI.
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10 KJIACC
Haumenosaunue
No KomuuecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3aeaoB U TEM IIporpamMmmHoO€e coaepkaHue
n/m 4acoB oOy4Jaronmxcs

y4eOHOT0 MpeaMeTa

Paznen 1. @u3uka M1 MeTOAbI HAYYHOT'O IO3HAHUSA

1.1 | ®usuka u MeTobI 2 Pu3nka — HayKa O IPUPOJIE. N3yuyeHne Hay4yHbIX (AMIIUPUUYECKUX U
HAy4YHOTI'O [TO3HAHHUS HayuHble MEeTObI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPYXAaIOILEro MUpa. OKPYXAaIOILEro MHUpA.
Ponb 3kcnepuMenTa U TeopuH OOcyxaeHue rpaHull IPUMEHUMOCTH
B MIPOILIECCE IMO3HAHMS PUPOIBI. (du3nyeCKUX 3aKOHOB U TEOPHIl.
OKCIIEepUMEHT B (PU3HKE. PaboTa B rpymnme 1no noaroToBke
MonenupoBaHue pU3NUECKUX KOPOTKHUX COOOILEHUI O POJIK U MECTE
ABJICHUU U TIponeccoB. HayuHblie (U3UKN B HAYKE U B TPAKTHUUECKOM
runotesbl. Pu3nyecKue 3aKOHbI U JeSATEIbHOCTH JIIOJIEH.
Teopud. [ paHULIBI TPUMEHUMOCTH JleMoHCTpalus aHAJIOTOBBIX U
¢uznueckux 3akoHOB. [TpuHIMN HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX TaTYUKOB.
Ponb 1 Mmecto (pusuku OcBoeHue OCHOBHBIX MPUEMOB PAaOOTHI
B (h)OpMUPOBAHUH COBPEMEHHOMN ¢ uudposoii madboparopueit o pusnke
HAay4YHOW KapTHUHBI MUDPA,
B [IPAKTUYECKOMN JIETEINBHOCTH JTFOJIEH
Uroro no pazneny 2

! TIpu paspaboTke paGoueii MpOrpaMMbl B TEMATHYECKOM TLIAHMPOBAHKMH JIOJKHBI OBITh YHTEHBI BO3MOKHOCTH MCIIOJIb30BAHMS JJIEKTPOHHBIX (IIM(POBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOLIMXCS YUeOHO-METOAMYECKHMHU MaTepualiaMy, COAEP)KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBLCTBY 00 00pa30BaHHH.
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Pasznena 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX IPOEKLINH HA OCU CUCTEMBI
koopauHat. CioxxeHue
NEPEMEICHUN U CII0KEHNE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IPSIMOJINHEWHOE JABUKECHUE.
['paduxy 3aBUCUMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHHS, ITyTH U
nepeMeIIeHHs] MaTepUaIbHON TOUKU
OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKopeHue
CBOOO/IHOTO IMaJIEHUSL.
KpuBonnHenHoe 1BUXKEHHUE.
JIBM>KEHME MaTEpUATIbHON TOUKU
10 OKPY>KHOCTH C TIOCTOSIHHOM 11O
MOJYJIFO CKOPOCTBIO. YTJIOBAs
CKOPOCTb, JIMHEIHAs CKOPOCTb.
[lepuon n yactora oOpanieHus.
LlenTpocTpeMUTENTBEHOE YCKOPEHUE.
TexHuueckue ycTpoucTsa u

IIpoBeneHNe SKCIIEPUMEHTA: U3yUYECHHE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OIIPEJEICHNS] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
Iy TSIMU, IPONJEHHBIMU TEJIOM

3a [OCJIEI0BATEIIbHBIE PABHBIC
MPOMEKYTKHA BPEMEHHU MIPU
PaBHOYCKOPEHHOM JBUKECHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAILHO.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
YCJIOBUHM WX O€301aCHOTrO
UCITOJIb30BAHUS B IIOBCETHEBHOM
KU3HH.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCIOJIb30BaHUEM OCHOBHBIX (POPMYIT
KHHEMaTHUKU.

[TocTpoenue n ananu3s rpauKkoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU

JUIsl pPABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, ABHKEHNE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE TIEpeIaun

Y PABHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JBUYKEHUS.

Pacnio3naBanue Gu3NYECKUX SBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOAHOE Ta/IeHUE Tell,
JBUKEHHUE IO OKPY>KHOCTH.

Onucanne MEXaHU4ECKOTO ABUKCHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: KOOPJMHATA, ITyTh,
nepeMenieHne, CKOpoCcThb, YCKOPEHUE.
Pabora B rpynnax npu iaHUpOBaHUH,
IIPOBEICHUH U HHTEPIPETALHNH
PE3YJbTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMaIUH TI0 TeMe

2.2

JIlnHamMuka

IIpyHIMIT OTHOCUTEIBHOCTH
lNanunes. llepspiit 3akoH HproToHAa.
NHepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
Cynepro3uuuu cui. Bropou 3akoH

HeroToHa ayist MaTepraaibHOM TOUYKH.

Tperunt 3akoH HeroToHA

JUTSI MaTepUaIbHbIX TOUEK.
3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tskectu. IlepBas
KOCMUYECKas CKOPOCTb.

CpaBHeHHE MacC B3aMMOCHCTBYIOIIHNX
TEll.

N3ydeHne 3aBUCUMOCTH CHIIBI
YOPYrocTH OT aAehopMaliiu; CpaBHEHNE
CHUJI TPCHUS TTOKOSI, KaueHUs 1
CKOJIB)KEHUS.

OOBsICHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
HCCJIEIOBAaHUE 3aBUCHUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
U PE3NHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buapl Tpenus (1mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHHUsI CKOJIbKEHUS U CHIIA
Tpenus nokosi. Koadpdunuent
TpeHus. Cuia COnpOTUBICHUS
MIPU JBUKEHUM Teja B )KUIKOCTU
WJIY Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
BpaiieHus. [lnevo cumnel. YcnoBus
paBHOBECUS TBEPIOTO TEA.
TexHuueckue ycTpoucTsa u
NPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopManuu; u3ydeHue JTBHKEHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
WCCJICIOBAHNE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaIeHusl.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO ¥ PABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUXKEHUS,
CBOOOHOTO TAJCHUS TEJI, TBIKCHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OObsicCHEHUE OCHOBHBIX MPUHIIAIIOB
JEHCTBHS TTOAIIAITHIKOB U MX
MPAKTUYECKOTO MPUMEHEHUSI.
OObsicHeHUE TBUKEHUS UCKYCCTBEHHBIX
CIIyTHHUKOB.

Pemenue pacuéTHbIX 3a1a4 € SIBHO
3aIaHHOMN (PM3UYECKON MOJIEITBIO

C MICTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
’KU3HH: HHEPIIUS, B3aUMOJICHCTBHUEC TEJl.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIh30BAHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tarotenus, I, II u III 3akonsl HeroTOHA,
MIPUHIIUII CYTIEPHO3ULIUU CHJI, IIPUHIATI
PaBHONIPABHOCTH MHEPIIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHH:A B
MCXaHHKE

HNmiysibc MaTepruaibHON TOYKU
(Tena), cucTeMbl MaTEpUATBHBIX

To4eK. IMIyNbC CUIIBI U U3MEHEHUE
MMITYJIbCA T€JIa. 3aKOH COXPaHCHUS
uMnyJbca. PeakTuBHOE ABUYKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITHL.
Kunernueckas sneprus
MaTepUaIbHON TOYKH. Teopema
00 M3MEHEHNH KUHETUYECKOU
SHEPIHUH.

[TorenunanbHas SHEPTHUSL.
[ToTeHmanbHast SJHEPTUs yrpyro
neopMUPOBAHHON MPY>KUHBI.
[ToTeHmanbHast sHEprUs Teja
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTenmaasHEBIE U
HETIOTEHIIUAJIbHBIE CUJIbI. CBA3b
pabOoThl HEMOTEHITUATBHBIX CHUIT
C U3MEHEHHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TeN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
SHEPTUU.

Yupyrue u Heynpyrue

[IpoBeneHne SKCIIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICOBAHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHUEM
MEXaHUUYECKOM IHEPTUH Telia

Ha MPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OrneHka aOCOMIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHu (PU3nYecKux
BEJIMYUH.

Peuienne pacu€THbIX 3a/1a4 € ABHO
3aIaHHOMN (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUS.

Peliennie kauecTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUECHHBIE B pa3eie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBIICHUS.

Onucanue MEXaHUYECKOr0 ABUKEHHUS C
HCIIOJIB30BaHNEM (PU3UYECKUX BEJIUUMH:
MMITYJIbC T€J1a, KHHETUYECKAsI SIHEPT U,
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CTOJIKHOBCHMSL.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHCHHUE:!
BOJIOMET, KOIEP, MIPY>KUHHBIN
MHUCTOJIET, IBUKEHUE PAKET

MOTEHIMAIbHAS SHEPT U, MEXaHHYECKAas
paboTa, MEXaHHUYECKask MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOIIECCOB U
SBJICHUU C UCIIOJIb30BAaHUEM 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU SHEPTUH,
3aKOHA COXPAHECHMSI UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MPUHITUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX KakK: BOJOMET, KOIEp,
IIPYKUHHBIN TUCTOJIET.

OOBbsicCHEHUE ABUKEHUS PAKET C ONOPOI
Ha W3Y4YEHHbIE (PU3NYECKHE BEIUYMHBI U
3aKOHBI MEXAHUKH.

Hcnonps3oBaHue MpU NOATOTOBKE
COOOIIEHUM O TPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(}OPMAIMOHHBIX TEXHOJIOTUHN IS
IIOMCKA, CTPYKTYPUPOBAHMS,
WHTEPHPETALNN U NIPEICTABICHUS
uH(pOpMaUKU, KPpUTHUECKUN aHAIHU3
noJiyqaemMou uHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HUCCIe0BaHNI 3aBUCUMOCTEN
(bu3nYeCKUX BEIMYHMH, TPOBEPKA
MPEJIOKEHHBIX TUIIOTES

Hroro no pazneny

18
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Pasznea 3. MosekyasipHas (pu3uKa 1 TEPMOAUHAMUKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TeOpUHU

9

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUU U UX OINBITHOE 00OCHOBAHUE.
BpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE dTHUX Mozene. Macca n
pa3mepsl MoJieKyJl. KonnuecTBo
BemlectBa. [locTositHHas ABoraapo.
TerioBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Tkama remneparyp Llenscust.
Mopenp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUH UJCATBLHOIO Ta3a.
AOcCoI0THas TeMIiepaTypa Kak Mepa
CpeIHEeN KUHETUYECKON SHEPTUU
TETUIOBOTO JIBUKEHUSI YaCTHII rasa.
[IIxana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlanpToHa. M3omporiecchl

[IpoBeneHne >KCIIEpUMEHTA!
OINpEJEICHUE MacChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHH 00bEMa KOMHATHI, TaBIICHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCIIEJOBAHUE 3aBUCUMOCTH MEKTY
napameTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

OneHka a0CONMIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJIMYMH.

OOBbsicHEHNE OCHOBHBIX IMPUHIUIIOB
JIECTBUN TEPMOMETpa U OapoMeTpa U
YCIIOBHUH UX O€3011aCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3HH.

Pacnio3naBanue Gpu3nMUeCcKuX SIBJICHHM

B yU€OHBIX ONBITAX U OKpYXaromieu
KU3HU: U Py3usi, OpOyHOBCKOE
JBUYKEHUE.

OnucaHue TENIOBbIX SIBICHUI

C MCTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIaBJICHHE ra3a, TeEMIIepaTypa,
CpeIHssI KWHETUYeCKast SHEPTUs
Xa0THYECKOIO IBUYKEHUS MOJIEKYJI,
CPEIHEKBAJPATHUYHAsL CKOPOCTh

35



denepanbHas padboyast mporpamma | Gusuka. 10—11 knaccer (6a30BbIN YPOBEHB)

B U/ICAJIbHOM Tra3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIL[ECTBA.
['padmyeckoe mpencraBaeHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
nzo0bapa.

TexHuyeckue ycTpoucTsa u
IPAKTHYECKOE IPUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 pU3nYeCcKux MpoLeccoB U
siBIICHUH ¢ ucnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JIBM>KEHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATYPOH.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHoB u hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

PaGoTa B rpynmnax mnpu miaHUpOBaHUH,
MIPOBEJCHUN U UHTEPIIPETALINU
PE3YyIBTAaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEIbHBIX NCTOYHUKOB
uH(pOpMaIUK 10 TEME

3.2

OCHOBBI
TEPMOTUHAMUKHN

10

TepmoanHaMuueckasl CUCTEMa.
BHuyTpeHnHss sHeprus
TEPMOJNHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHMS.
KomuuectBo TemnoTsl u pabdora.
BHyTpeHHs1s1 3HEprust 0ITHOATOMHOTO
HaeaabHOro ra3a. Buabl
TETUIoNepeIauu: TEMIOPOBOAHOCTb,
KOHBEKIIHS, U3JIyYECHHE. Y IeTbHas
TEeIUIOEMKOCTD BEIllECTBA.

IIpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
YAECIBHON TENIOEMKOCTH BEIIECTBA.
OreHka abCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEUIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYHH.

N3yuenue monenei napoBoi TypOUHBI,
JIBUTATEIIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIS.

OObsicHEHUE PUHIIUIIOB IEUCTBUS U
yCIJIOBHIA 0€30MacCHOI0 UCIOJIb30BaHUS
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KonunyecTBo TenmnoTsl

IIpU TEIJIONEpeIaye.

[TonsiTne 06 aquabaTHOM TIpoIIECCe.
[lepBbIit 3aKOH TEPMOJIUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMUKHU K U30IIPOLIECCAM.
['padmueckas uHTEpIIpEeTALINA
paboThI raza.

BTopoii 3aKk0H TepMOJIMHAMHUKH.
HeobOpatumocTs mipoliieccoB

B IIPUPO/IE.

TerutoBsie mamuHbl. [IpuHIKTIBL
NEUCTBUS TEIIOBBIX MAIIUH.
[IpeobpazoBanus IHEPTUU

B TEIUIOBBIX MallIMHAX.
KoaddurmenT nonesnoro nercTBus
TETUIOBOM MAILINHBI.

[uxn Kapno u ero koaddummeHt
MMOJIE3HOTO JEHUCTBUSL.
DKOJIOTHYECKHUE MPOOIEMbI
TETUIO3HEPTETUKH.

TexHuyeckue ycTporcTBa u
MPAKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CrOPAHMS,
OBITOBOM XOJIOJIUIBHUK,
KOHJIUIIHOHEP

B IMOBCE/THEBHOM KU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHHUsl, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIULIUOHEPA.
Onucanue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAaHUEM
¢bu3nyecKuX BeTWYHH: JaBJICHHUE rasa,
TeMIiepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenue pacuéTHbIX 3a7a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJUHAMUKHU.

Pemenue kauecTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUECHHBIE B pa3eie
«MonekynspHas ¢pusuka u
TEPMOJIMHAMMKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuse
JIOTIOTHUTEIHHBIX HCTOYHUKOB
uH(pOpMaIUK 10 TEME
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3.3

ArperatHbie
COCTOSIHHMS BEIIECTBA.
da30BbIE MTEPEXOIbI

[TapooOpa3oBaHue 1 KOHAECHCAIIUS.
HcnapeHnue u KuTnieHue.
AOGCOTFOTHAs M1 OTHOCUTEIbHAS
BJIQKHOCTH BO3/ayXxa. HachIeHHBIH
nap. YaenpHas TeIIoTa
mapooOpa3oBaHusl. 3aBUCUMOCTD

TCMIICPATYPHBI KUIICHUS OT JAaBJICHUA.

TBépnoe Teno. Kpucraimmueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpucCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Matepuaisl. [ naBnenve u
KpUcCTajuIM3auus. Y AesbHasi TerioTa
riasneHus. Cyonumanusi.
YpaBHeHUE TEMIOBOTO OanaHca.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYE€HHS] COBPEMEHHBIX
MaTepHaJioB, B TOM YHUCIIE
HAaHOMAaTEPHUAJIOB,

Y HAHOTEXHOJIOTHHU

[IpoBeneHue IKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOU BJIAJKHOCTH BO3yXa.
OreHka abCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpEeHUH (HU3MUECKUX
BEJINYMH.

N3ydeHne CBOMCTB HACBIILICHHBIX
apoB, COCOO0B U3MEPEHMUS
BJIQYKHOCTH

Habmtoienue kuneHus npu
MOHW)KEHHOM JIaBJICHUHU, HAaIPEBAHUS

Y TUTABJICHUS] KPUCTAJLINYECKOTO
BEILECTBA.

OObsicHEHUE PUHIIUIIOB JIEUCTBHS U
yCIIOBUI 0€30M1aCHOTO UCIIOIb30BAHMS
B [TOBCETHEBHOM KM3HU TUTPOMETPA,
IICUXPOMETpaA, KaJIOpUMETpA.

N3ydeHne TEXHOJIOTUI NOITYyYEHUS
COBPEMEHHBIX MaTEPHUAJIOB, B TOM UHCIIE
HaHOMaTEPHAJIOB.

Pemenune pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOUN (PM3UYECKON MOJIEITBIO

C MCIOJIb30BAHUEM YPABHEHHUS
TEIJI0BOro OanaHca.

Pelenue kauecTBEHHBIX 3a1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SBJICHUS 110 TEME.
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PacnioznaBanue pu3nyeckux siBICHUN
B yU€OHBIX OIIBITAX U OKpYXKarolleu
KU3HU: Aedopmanyst TBEPABIX TE,
HarpeBaHue U OXJIAXKICHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BELIECTBA U OOBSCHEHUE X HAa OCHOBE
3aKOHOB ¥ (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanue nHOOPMATMOHHBIX
TEXHOJIOTUN IS TIOUCKa,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUHU U
MpeACTABICHUS] HHPOPMALIUU [IPU
HOJATrOTOBKE COOOIEHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIMHAMMKHU B TEXHUKE

Y TEXHOJIOTHUSX

Wroro no pazneny 24
Paznen 4. DaekTpoauHaMHUKAa
4.1 | DnekTpocTaTuka 10 DnekTpuzanus Tei. Jnekrpuueckuil | [IpoBeneHne skciepuMeHTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaoB. [IpoBogHuUKH,
TABJICKTPUKU U TTOTYITPOBOJHUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsaa.

BzauMopeiicTBre 3aps10B. 3aKOH
Kynona. TodeuHbIl 37EKTpUUECKUN
3apsi. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpEHUN (PU3NIECKUX
BEJIMYMH.

N3ydyeHne npuHIUNOB AEUCTBUS
AIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydyeHne npuHIUNOB AEUCTBUS
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Harnpsok€HHOCTD 3JIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3uuuu
3JIEKTPUYECKUX Toseu. JInnnumn
HANPSHKEHHOCTU 3JIEKTPUYECKOTO
TIOJISL.

Pabota cuit 31eKTpoCTaTUYECKOTro
noyid. Ilorenrnman. Pa3zHocth
noreHuuanoB. [IpoBogHuku u
JIUDJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JvanekTpuyueckas NpOHUIAEMOCTb.
DnekTpoéMKocTh. KoHnencarop.
DIIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsSKEHHOTO KOHAEHCATOPA.
TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE TPUMEHECHHUE:!
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE JIEKTPONprOOpPOB,
KOHJIEHCATOP, KOIIMPOBAJIbHBIN
arrapar, CTpyWHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B MIPAKTUYECKON KU3HHU,
KOITUPOBAJIBHOTO anmnapara, CTpyHHOTO
pUHTEpA.

PaccmoTpenue ¢puznuecknx OCHOBaHUMH
AIEKTPOCTATUYECKOMN 3alUTHI U
3a3eMJICHUS AJIEKTPOTIPHUOOPOB.
Permenne pacuéTHbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyIT SIIEKTPOCTATUKH.

Pemenue kauecTBEHHBIX 3a1a4

C ONOPOM Ha U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
SIBIICHUS DJIEKTPOCTATUKH.
Pacnio3naBanue Gpu3nMUeCcKuX sIBJICHHIM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
KU3HU: DJICKTPU3ALINS TET,
B3aMMOJICICTBHE 3aps10B U 0ObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyT
AIIEKTPOCTATHKH.

Omnucanue N3y4eHHbIX CBONCTB
BEIIECTBA U IEKTPUICCKUX SIBIICHUIN

C MCTIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: JIEKTPUICCKHUI 3aps,
HANPSHKEHHOCTD AJIEKTPUIECKOTO TOJIA,
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MOTEHIMA, PAa3HOCTh NOTEHIIHAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOIIECCOB U
SBJICHUH C UCIIOJIb30BaHUEM
bu3nUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUECKOT0 3apsija,
3akoHa KymoHna.

PaboTa B rpynmnax nmpu aHaiuse
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH(pOpMallUU U MOATOTOBKE COOOIIECHUI
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3inM4HbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS DJICKTPUUECKOTO
toka. McTounukm Toka. Cuia Toka.
ITocTOSIHHBIM TOK.

Hanpsixenue.

3akoH OMa [ yyacTKa LeMHu.
DJIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIICHUE
BemiecTna. [locnenoBarensHoe,
napajjiebHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.

Pabora siexTpryeckoro Toxa.
3akoH J[xxoyns—JIenna. MomHocTh
3JIEKTPUYECKOTO TOKA.

IIpoBeaeHUE SKCTIEPUMEHTA: U3YUYCHHUE
CMEIIIaHHOTO COEAMHEHUS PE3UCTOPOB;
m3mepenue DJ1C ncTrouyHmKa ToKa U ero
BHYTPEHHETO COMPOTUBIICHUS,
HaOJII0JICHHE JICKTPOJIU3a.

OrneHKa a0COTIOTHBIX M OTHOCHUTEIHHBIX
MOTPEUIHOCTEN U3MEPEHUN (PU3NUECKUX
BCJIUYMH.

OOBsiCHEHUE IPUHIUIIOB JICUCTBUS U
yCJIOBH 0€3011acCHOTO MTPUMEHEHUS
aMIiepMeTpa, BOJIbTMETpa, peocTara,
WCTOYHUKOB TOKA,
AJIEKTPOHArPEBATEIIBHBIX U
AIEKTPOOCBETUTEIIBHBIX ITPHOOPOB,
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DNeKTpoABMKYLIas CHUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAIIOB

OT TEMIIEPATypPHI.
CBepXnpOBOJIUMOCTb.
DNEKTPUYECKUN TOK B BAKYyME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CobcTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJTYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B PaCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

9HCKTpOHI/ITI/I‘ICCKa$I Jucconuanus.

DIIEKTPOJIN3.
DJIEKTPUYECKUM TOK B raszax.
CaMOCTOSATEIbHBIN U
HECAMOCTOSATEJbHBIN pa3psii.
Mounnus. [1nazma.
TexHuueckue ycTpoucTsa u

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JIM0/ia, TEPMUCTOPOB U
(GhOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JIMOJ0B, TAIbBAHUKHU.

Pemienne pacu€THBIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTOSTHHBIN
AIEKTPUUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKaIOIIEh
KU3HU: AJIEKTpUYECKasi IPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JICUCTBUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUU U
MPOIIECCOB B IIEMSX MOCTOSIHHOTO TOKA
C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEIOBATEIBHOTO U MAPAIETbHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onrcanue n3y4yeHHbIX CBOMCTB
BEIIIECTB U AJICKTPUUYECKUX SIBICHUN

C MCTIOJIb30BaHNEM (hU3HUECKHIX
BEJIMYMH: 3JICKTPUYECKUN 3apsij, CHUiIa
TOKa, JIEKTPUUECKOE HAIPSKEHHE,
ANEKTPUUYECKOE CONIPOTUBIICHHUE,
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NpaKTUYeCKOe MPUMEHEHHE!
amIepMeTp, BOJILTMETP, PeocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNbHbIe TPHUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIU 101, TEPMHUCTOPHI U
(bOoTOpPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN TNO,
raJbBaHUKa

pazHocTh noteHimanos, /IC, padota
TOKa, MOII[THOCTh TOKA.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs IIOMCKA,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAITIH U
MIPEICTABIICHUS] HHPOPMAIIUU TTPU
MOATOTOBKE COOOIICHHUI O TPUMEHEHUHT
3aKOHOB IIOCTOSHHOI'O TOKA B TEXHUKE U
TEXHOJIOTHIX

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KomngectBo OcHOBHBIE BUIBI AESITCILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coeprkaHue

/o 4acoB 00yJarommxcs

y4eOHOro ImpeameTa
Paznen 1. JdaekTpoauHamMuka
1.1 | MarauTHOe 1oJe. 11 ITocTosTHHBIE MAaTHUTHI. [IpoBeneHue 3KCIEpUMEHTA: U3yUYECHUE

DneKTpoMarHuTHas
WHTYKIIHS

B3aumoeiicTBre MOCTOSHHBIX
MarHuToB. MarHuTHoeE IoJIe.
BekTop MarHuTHOM UHIAYKLIUU.
[IpyHIMD Cyneprno3unun
MarHMTHBIX MojeH. JInaun
MarHuTHOM MHAYKIMM. KapTuHa
JIMHUN MAarHUTHOW MHIYKIAH TOJIS
MOCTOSIHHBIX MarHuTOB.
MarauTtHoe 1oJje nNpoBOIHUKA

¢ TokoM. KapTuHa JIMHUN MHIYKIUU
MarHuTHOTO TIOJISL JUTMHHOTO
MPSIMOTO TIPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O ITPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena.
BzaumopericTBre MpOBOJHUKOB

C TOKOM.

Cuita Amniepa, €€ MOAyJIb U
HAaIpaBJICHHUE.

Cuna Jlopenua, e€ MOyJIb U
HanpasiieHue. J{BHKeHue
3apsHKEHHOM YaCTHUIIbI

MAarHATHOTO MOJIS KaTYIIKH C TOKOM;
HCCIIEIOBAHNE JIEVCTBUSA MIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHON MHIYKIIUH.

OreHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJINYHH.

OObsicHEHUE PUHIIUIIOB IEUCTBUS U
ycJI0BUI 0€3011acHOr0 MPUMEHEHHUS
ITOCTOSTHHBIX MarHuTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUATATEIS,
YCKOPHUTEJIEH 2JIEMEHTAPHBIX YaCTHLL,
WHIYKIIHOHHOW NEYHU.

Pemienue pacy€THbIxX 3a1a4

Ha MpUMEHEHUE POpPMYJIT TEMbI
«MarauTtHoe noJie. DJIeKTpOMarHuTHas
WHIYKIIUS.

Pemenne kauecTBEHHBIX 3a1a4

C OIIOPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe
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B OJJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6oTa cuiel Jloperria.

SIBiieHME 3IIEKTPOMAarHUTHON
uHaykuuu. [ToTok BekTopa
MAarHUTHOW UHIYKIIUH.
DIEeKTPOJIBIKYIIAS CHIIAa UHAYKIUH.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu apanes.

Buxpesoe aiekTpuyueckoe 1mose.
DIEKTPOJBUKYIAs CHIIA MHAYKIUU
B IPOBOJHUKE, ABUKYLLIEMCS
MOCTYIATENBHO B OJTHOPOJHOM
MAarHUTHOM IIOJIE.

IIpasuio Jlenua.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOABUKYIIAs
cuJa CaMOUHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKU
C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTponcTsa u
MPAKTUYECKOE MPUMEHECHHUE:
MOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIb, YCKOPUTEIHN
AJIEMEHTAPHBIX YACTHII,
WHYKIIMOHHAS TIeYb

ABJIEHUS TeMbl «MarHuTHOE ToJIE.
DNEeKTPOMAarHUTHAS! UHTYKIIHS.
OrnpeneneHue HarpaBICHUS! BEKTOPA
WHIYKIIMU MarHUTHOTO IO
MPOBOJAHUKA C TOKOM, CHJIbI AMIIepa
u cwiibl JIopeHna.

Pacnio3naBanue pu3NUeCcKuX sIBICHUIM
B YUEOHBIX ONBITaX U OKPYXKaIOIIeH
KU3HU: B3aUMO/JICHCTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JIECTBUE MAarHUTHOTO TOJISI Ha
MIPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3apsia.

AHaN3 31€KTPOMArHUTHBIX SIBIICHUM
C UCIOJIb30BaHNUEM 3aKOHA
AIEKTPOMArHUTHOM MHIYKIIVH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bU3NMYECKUX BEJIMYWH: UHIYKITUS
MarHUTHOIO MOJIsl, cuia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTYIIKH,
AHEPrusl ANEKTPUUECKOTO U MArHUTHOTO
MoJIen

Htoro no pazneny

11
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Pasnea 2. KoJsie0aHus 1 BOJIHBI

2.1

MexaHudeckKue u
AJIEKTPOMArHUTHBIC
KOJIcOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kojebanus. [lepuon, yactora,
aMIIuTyAa U ¢aza KojaeOaHui.
[Ipy>KMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparnienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYD.
CBOOOIHBIE JIEKTPOMArHUTHBIE
KOJIcOaHUS B UACATBHOM
KoJIe0baTeIbHOM KOHTYpe. AHAIOTUs
MEX]Iy MEXaHUYECKUMU U

QJICKTPOMAariHuTHBIMHU KoJeOaHHUSIMU.

®opmyna ToMmcoHa. 3aKoH
COXpPAHEHUS YHEPTUH B UCATHHOM
K0JIebaTeIbHOM KOHTYPE.
IIpencraBieHue o 3aTyXarommux
KoJjebanusaX. BeiHyX1€eHHbBIE
MEXaHHUYCCKHEe KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHHIE KOJieOaHus.
IIepemeHHBIN TOK.

CuHycouabHBIN IEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
K0JIeOaTeIbHON CUCTEMBI — IEPHO/IA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPY>KUHHBIN W/WUTH
MaTeMaTUYECKU MasITHUK).
Hab6nronenue 3aryxaronux KojaeOaHmid.
HccnenoBanrie CBOMCTB BBIHYKICHHBIX
KoJIeOaHMi.

HaOnronenue pezoHanca.

[IpoBeneHne >KCrIepUMEHTa:
MCCIIEIOBAaHNUE 3aBUCUMOCTH TIepuoaa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH

OT JIJIMHBI HUTU U MACChI TPY3a;
HCCIIeIOBAHUE TIEPEMEHHOTO TOKA

B LIETH U3 MOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKH
U pE3UCTOpA.

OrneHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJIMYUH.

OOBsiCHEHUE IPUHIUIIOB JICUCTBUS U
yCJIOBHI 0€3011acCHOTO MTPUMEHEHUS
AJIIEKTPUUYECKOTO 3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKA, TUHUU
aIeKTponepeaay.

Pemuienue pacu€THbIX 3a/1a4 C ABHO
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MontHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JISUCTBYIOIIEE

SHAYCHUC CUJIbI TOKA N HAIIPAKCHUA.

Tpanchopmarop. [IpoussoacTso,
nepeaayda u noTpedsieHue
AIEKTPUYECKON YHEPTHH.
DKOJIOTHYECKUE PUCKU

IIpH IIPOU3BOACTBC SJICKTPOSHCPIUH.

Kynprypa ncronszoBanus
AJIEKTPOIHEPTUU B MOBCEIHEBHOU
JKU3HU.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE TPUMEHEHHUE:
IIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOTO TOKA, TIMHUU
areKTponepeaayd

3aJIaHHON (HYU3UIECKON MOJIEITBIO

C WCTIOJTh30BAaHNEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKUE U JIEKTPOMarHUTHBIE
KoJie0aHusl.

Onucanue MEXaHUYECKUX U
DJIEKTPOMATrHUTHBIX KOJICOAHUI

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: TIEPUOJ] U YACTOTa
KoJiebaHuil, ammutyaa u asza
KoJIeOaHuil, 3apsi/l U cUjia TOKa

B TAPMOHUYECKHX AJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenue kauecTBEHHBIX 33124

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIINE
MEXaHUYECKHE U DJIEKTPOMarHUTHBIC
KoJieOaHusl.

Pabora B rpymmax npu IUIaHUPOBAHUH,
MIPOBEICHUH W UHTEPIPETAINH
PE3YJIBTATOB OIBITOB, U AHATIN3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMaIUK IO TEME

2.2

MexaHu4ecKue 1
AJIEKTPOMArHUTHBIC
BOJIHBI

MexaHnnuyecKkre BOJIHbBI, YCIOBUS
pacnpocrtpanenus. [lepuog.
CkopocTh pacnpoCTpaHEHHS U
JUutiHa BOJIHEL. [lonepeunsie u

N3yuenue oOpazoBaHus u
pacnpocTpaHEHUS TOTIEPEYHBIX U
MIPOJIOJTBHBIX BOJIH.

HaOmronenue orpakeHus
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MIPOJIOJIbHBIE BOJIHBI.
Nutepdepeniius u qudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. I pOMKOCTB
3ByKa. Beicota Tona. TemOp 3ByKa.
DNeKTpOMarHuTHHIE BOJIHBI.
YcnoBus u3nmydeHust
AIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTauus BekTopos E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH:
OTpPa)KECHHE, MPETIOMIIEHHUE,
nossipu3anus, audpaxuus,
uHTepdpepenus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ixana >1€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHuE 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMTBI pAaUOCBS3U U
TeneBuacHud. Paguonokanus.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEH CPEeIbI.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas IMATHOCTHUKA

B TEXHUKE U MEJIUILIMHE, pajiap,

U TIPEJIOMJICHHS], UHTEPPEPEHIIUU U
Tudpakiy MEXaHUYECKUX BOJIH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa U
BBICOTBI TOHA C AMIUIUTYION U
4acTOTOM Kosie0aHUl, 3ByKOBOTO
pEe30HaHca.

HccnenoBanue CBOMCTB
AJIIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
MpeJIOMJIEHUE, MOJISPU3aAL,
nuppakuys, “HTepdepeHIus.
N3ydenne ycioBuil U3TydeHUs
AJIEKTPOMATrHUTHBIX BOJIH, B3aHMHOMN
opueHTauuu BeKTopoB E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE NPUHLIMIIOB JEUCTBUS U
ycJI0BUI 0€3011acHOr0 MPUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3ByKOBOM THATHOCTUKU

B TEXHUKE U MEIULMHE, pajiapa,
paguonpuEMHHKA, TEIICBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pelenne pacu€THbIX U KaU€CTBEHHbBIX
3a/1a4 C OMOPOM Ha U3YUECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONTUCHIBAIOIINE
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pPaguONPpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacnpoCcTpaHEHUE MEXAHUYECKUX U
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIsl TTOUCKa,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUHU U
MpeICTaBICHUs] HHPOpMALIUU

MIPH TIOJTOTOBKE COOOIIEHUI

00 MCHOJIb30BaHUH JEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IUCKyCCUU

00 3JIEKTPOMATrHUTHOM 3arpsi3HEHUH
OKPY’KaIOIIEU CPEIBI.

Pabora B rpynnax npu iaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMH
PE3YNbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMaIUK 10 TEME

2.3

Onrtuka

10

['eomeTpurueckas onTuka.
[IpsiMmonuHEHOE pacpOCTpaHEHUE
CBETa B OJJTHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbI UCTOYHHUK CBETA.
Otpaxxenue cBeTa. 3aKOHBI
oTpaxkeHus csera. Iloctpoenune
M300paKEeHH B MJIOCKOM 3epKalie.
IIpenomiienue cBeta. 3aKOHBI
npesioMJIeHUs cBeTa. AOCOIOTHBIN
nokasatesib npenomienus. [lomHoe

N3ydeHnue sSBICHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenune mozene MUKpOCKOIA,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IIOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIETKH.
N3mepeHne nokazaress npesioMIIeHUs
CTEKJIA.

HccnenoBanre cBOMCTB n300paxeHUi
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenbHbIN yToJI MOJTHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcust cera. CIOXKHBIN COCTaB
oenoro cera. [{Ber.

Coluparoriye u paccenBaroIIne
nuH3bl. ToHKas nuH3a. DOKyCHOE
pPAcCTOSIHUE U ONITUYECKas CUJIa
TOHKOM JMH3bI. [locTpoeHune
M300paKEHUI B COOMPAIOIINX U
paccenBarolux JuH3ax. @opmyia
TOHKOM JIMH3bI. Y BEJIMUCHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPHUYECKON ONTHKH.
BonnoBas ontuka. aTepdepenims
ceeTa. KorepeHTHbIE UCTOYHHKH.
VYcnoBust HaOJIIOICHHUSI MAKCUMYMOB
U MUHUMYMOB

B MHTepEPEHITMOHHON KapTHUHE

OT IBYX CUH(a3HBIX KOTEPEHTHBIX
VCTOYHUKOB.

Hudpakmus ceera. udpakimonHas
peméTka. Y clioBre HaOII0ACHUS
IJIABHBIX MAaKCUMYMOB IIPU MaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUPPaKIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
yCIIOBUI 6€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, (hOTOAMIIApATa,
MIPOEKIIMOHHOTO arapara,
MUKPOCKOIIa, TEJIECKOIa, BOJOKOHHOU
ONITHKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienne pacu€THBIX 3a/1a4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKON ONITUKH.
[TocTpoenue u onucanrie U300paxeHus,
CO3/1aBAEMOTO IIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUECKOM
OTITUKH.

Pacno3naBanue pu3nyeckux siBICHUN
B OIBITaX U OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTpakKeHUe, MPEIOMIICHHE,
uHTepdhepeHus, Tudpaxius u
MOJISIPU3ALIMS CBETA, TUCIIEPCHUSI CBETA.
N3yuenune ycnoBuid HaOMIOACHUS
MaKCMMyMOB 1 MHHIMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE
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[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE TPUMEHEHHUE:

OYKH, Jyma, (hoToanmapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOTI, TE€JIECKOII, BOJTOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJIIPOU /T

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOMIOICHUS TJIaBHBIX
MaKCUMYMOB TP TIaJCHUN
MOHOXPOMATHYECKOTO CBETA

Ha UPPAKITMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUMN

C MICTIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI TIPEIIOMJICHUS CBETA.
Onurcanye ONTHYECKUX SIBJICHHUM

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U
ONTHYECKAs CHJIa JTUH3BI

Htoro no pazneny

24

Pa3znen 3. OcHOBBI cIeIHAJIBHON TEOPHUH OTHOCUTEIbHOCTH (HaJsiee — CTO)

3.1

OCHOBBI celMaILHOU
TEOpUH
OTHOCHUTEIbHOCTHA

4

['paHu1bl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHHMKHU.
IToctynartel cienqualbHON TEOPUU
OTHOCUTEJIbHOCTH: NHBAPUAHTHOCTD
MOJTyJIsl CKOPOCTH CBETA B BAKYYME,
MPUHIIAI OTHOCUTEIIBHOCTH
OWHIITENHA.

OTHOCHTEIBLHOCTD
OJTHOBPEMEHHOCTH. 3aMEJIJICHUE
BPEMEHHU U COKPAIICHUE JIJTUHBI.

Pemenue kauecTBEHHBIX 3a7a4

C OIOPOY HA W3YYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
npejcTaBiieHus] HOOPMaLUK TPU
MTOATOTOBKE COOOIIECHUH O TPaHHUIaX
IIPUMEHUMOCTH KJIACCUYECKOHN
MexaHuku u ocHoBax CTO
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DHeprus ¥ UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PENSITUBUCTCKON
YAaCTULIBI. DHEPIHsl TOKOS

Hroro no paznemny

Paznen 4. KBanTtoBasi pusuka

4.1

DJIeMEHThI KBAaHTOBOU
OIITUKHA

®otonbl. Popmyina I1nanka cBs3u
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJasc (HOTOHA.
OTKpBITHE U UCCTIEIOBAHUE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
Oiinmreiina st porordpdexra.

«Kpacnas rpanuna» ¢pororddexra.

JlaBnenue cBeta. OMbITHI

I1.H. JIeGenena.

XHUMHUYECKOe IEHUCTBUE CBETA.
TexHuueckue ycTponcTsa u
MPAaKTUYECKOE MPUMEHECHHUE:
(boTo31EMEHT, POTOAATUHK,
COJIHCUHAs OaTapesi, CBETOIUO

HaGmronenue ¢potorddexra

Ha YCTAHOBKE C IIMHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OObsicCHEeHUE OCHOBHBIX MPUHIIAIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (pOTO3IeMEHT, (hOTONATUHK,
coJiHeYHasi OaTapes, CBETOANO; U
YCJIOBUHM UX 0€30MaCHOT0 MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

Pemnienne pacu€THBIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOW OTITHKHU.
Peliennie kauecTBEHHBIX 3a7a4

C OIIOpPOM HA U3YUYECHHbIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
PacniosnaBanue Gpu3nMUeCKuX SIBICHUIMA
B y4€OHBIX OIBITAX:
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dotornekrpuueckuii 3pPexT, cBeToBOE
JIaBJICHUE.

Omnwucanue U3y4eHHBIX KBAHTOBBIX
SIBJICHHUI U TPOLIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJTH, JUTHHA BOJIHBI M YaCTOTA CBETA,
SHEPIUs U UMITYJILC POTOHA

4.2

Crpoenune atoma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccesHuro
a-yactull. [Inanerapnas Mmoieinb
aroMma. [loctynarsl bopa.
N3nyyenue u norioiieHre GoTOHOB
IIpYU IIEPEXOJIE aTOMa C OAHOTO
YPOBHSI HEPTUU HA Apyroil. Buasl
crekTpoB. CIEKTp YPOBHEW SHEPTUU
aToMa BOJOPOAA.

BousHOBEIE cBOMCTBA yacTull. BonHsl
ne bponnsa. KopryckymnsipHo-
BOJIHOBOM JyaJIU3M.

CnoOHTaHHOE U BBIHYXJICHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpockKoI), Jazep, KBAaHTOBBIN
KOMITBIOTEP

Nzyuenne moaenu oneita Pesepdopaa.
IIpoBeneHue s3xcnepuMeHTa

10 HAOIIOJICHUIO JTUHEHYATOTO CIIEKTpa.
Onenka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENW U3MEPEHUN (PU3NUECKUX
BEJINYHUH.

N3yuenue monenu atoma: ToMcoHa,
IJIAHETapHON MOJENH aToMa, MOJIeNN
atoma bopa.

N3ydeHune ciekTpa ypoOBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHIUIIOB IEMCTBUS U YCIOBHUI
0e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOMA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Peliennie kauecTBEHHBIX 3a7a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE
aBJeHUs 110 TeMe «CTpOEHHE aTOMay.
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Pacno3naBanue pu3nyeckux siBICHUN
B YUCOHBIX OIBbITaX: BOSHUKHOBEHHUE
JIMHENYATOTO CIEKTpa U3JIYyUYCHHUS.
AHan13 KBaHTOBBIX MPOLIECCOB U
SIBJICHUU C HUCIIOJIb30BaHUEM
nocrynaroB bopa

4.3

ATOMHOE SIIpO

DKCIEepUMEHTHI, JOKa3bIBAIOIINE
CJIO’KHOCTb CTPOEHHUS SIApA.
OTKpbITHE PAIUOAKTUBHOCTH.
Omneitel Pe3epdopaa no
OMPENICIICHUIO COCTaBa
PaIMOaKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, Oera-,
raMMa-u3inydyeHus. Biausinue
PaIMOaKTUBHOCTHU HA KUBbBIC
OpTaHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxnonnas moznens siapa
['eitzenOepra-MBaneHko.

3apsna aapa. MaccoBoe 4ncCIIo sapa.

N3oTomnsl.
Anba-pacniag. DNEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIydeHHE. 3aKOH PaHOaKTUBHOTIO

pacraja.
DHeprus CBs3U HYKJIOHOB B SIJIpE.
SlnepHble CUIIBL.

N3ydeHne 3KCrepuMeHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTb CTPOCHUS
aTOMHOTO fJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(1o roToBbIM oTOrpadusimM).
N3yuenue siaepHbIX CUJT, SIEPHBIX
PEaKINl CUHTE3a U pacmaja,
TEPMOSIJIEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHOW MOJIENH siapa
['eitzenOepra-MBaneHko.

OObsicHEHUE YCTPOWCTBA U
MIPUMEHEHUS JO3UMETPaA, KaMephbl
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3amau ¢ onopou

Ha MOJyYEHHbIC 3HAHUS, B T.4. O 3apsijie
1 MacCOBOM YHCIIE sI/Ipa.
Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITaX U B OKPYIKAIOIIEH
KU3HU: €CTECTBEHHAs U UICKYCCTBEHHAs
PaIMOaKTUBHOCTb.
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JledexT macchl sapa.

Snepneie peakuuu. Jlenenue u
CUHTE3 SAED.

S nepnsiil peakrop. TepmosinepHbii
cuHTe3. [Ipodraembl 1 MepCreKTUBBI
SAJIEPHON DHEPIETUKH.
DKOJIOTUYECKHE aCHEKThI IAEPHON
DHEPIETUKH.

DOneMeHTapHble YacTUIbl. OTKPBITHE
ITO3UTPOHA.

Mertoab!l HaOIIOAEHUS U
PErUCTpalU SJIEMEHTAPHBIX
YaCTHLL.

@yHIaMEHTAIIbHBIE
B3auMojicrcTBUs. EnMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTponcTsa u
IIPaKTUYECKOE TPUMEHEHUE!
JI03UMETp, KaMepa Buibcona,
AJIEpHBINA peaKkTop, arToMHas bomOa

Ornrcanue KBaHTOBBIX SIBJICHUN U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
noJiypacnazia, SHEPrus CBsI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUN

C UCITOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHCIIA,
nocrynartsl bopa, 3akoH
PaAMOAaKTUBHOTO pacIaia.

VYyacTtue B paboTe Kpyrjioro crosa
«DyHaamMeHTalbHbIE B3aUMOICUCTBHUS.
EauHcTBO pu3nyueckoil KapTUHBI
MHUpPay.

Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIINH U
npescTaBiIeHus UHpopMaluu mpu
MOATOTOBKE COOOIIEHUI O TPUMEHEHU U
3aKOHOB KBAaHTOBOM (PM3HKHU B TEXHUKE
Y TEXHOJIOTUSX, SKOJIOTHYECKUX
aCHeKTax sAEpPHON SHEPIreTUKH

Hroro no paszneny

15
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Pa3pnen 5. JjieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpopU3UKH

7

Dranbl pa3BUTHS ACTPOHOMHUH.
[IpukiragHOE U MHUPOBO33PEHUYECKOE
3HA4YCHUE aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3aus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOEC JIBU)KCHUE.

ComnHeunas cucrTema.

Counnne. CojlHEUHAs! aKTUBHOCT.

Nctounuk sneprumn CoJiHa U 3BE31.

3BE3/1bI, UX OCHOBHBIC
XapakTepuCTUKu. Jluarpamma
«CIIEKTPAIBHBIN KJIACC —
CBETHUMOCTB». 3BE3IBI TJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTbD
«Macca — CBETUMOCTDB» IS 3BE3]]
IJIaBHOM I10CJI€0BATEIbHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TIPOMCXOKJACHUH Y SBOJIIOIUH
CouHIia ¥ 3BE€311. DTarnbl )KU3HU
3BE3 .

Muiteunsiii ITyTe — Hama ["amakTuka.
ITonosxenue u aBrxenue CoJrHIa

B 'anmakTuke. THUIIBI rajJakTHK.
PaauoranakTvky v KBa3apsl.
YEpHble AbIpHI B pax TajlakTUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMUU, O MTPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMHH, O METOAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMHUH.

N3ydenne COBpEMEHHBIX
MPEJICTABICHHUI O MPOUCXOXKICHUU U
sBosroIy CoJTHITA U 3BE3.
N3ydeHue TUIIOB rajakTHK,
paadorajakTUK U KBa3apos.
N3yuenne nBUKeHUS HEOECHBIX Tel,
ABOJIIOLIMY 3BE3 M BeeneHno,
MPOLECCOB, MMPOUCXOIAIINX B 3BE3/AX,
B 3BE3IHBIX CUCTEMaX,

B MEKTAIAKTUUECKOU CpeJIE,
MaciTabHON CTPYKTYphI BeeneHHOM.
OObsicHeHue pacipenus: Beenennoi
Ha OCHOBE 3akoHa Xa00ia.
[ToaroroBka K 00CYXACHUIO
HEpEIeHHBIX MPOOJIEM aCTPOHOMHUHM.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C MCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JUIS ONIPEIEIICHUSA
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Bcenennas. Paciumupenue
Bcenennoii. 3akon Xab01a.
Pa3beranue ranaktuk. Teopus
bonswioro B3peiBa. PenukroBoe
W3JTy4YCHUE.

MacmtabHas CTpyKTypa
Bcenennoi. MeTarajakTuka.
Hepeménnsie mpoOaemsl

MOJIO’KEHHST HeOECHBIX OOBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOTo NOJyIIapUs

U SIPKUE 3BE3/IBI.

[IpoBenenue HaOMIOACHUI B TEIECKOI
Jlynbl, miianer, Mieunoro IlyTu.
VYyacTtue B IUCKYCCUU O HEPEIICHHBIX
npo0semMax aCTpPOHOMUH

aCTPOHOMUU
Htoro no pazneny 7
Pasznen 6. O0o0maomiee NOBTOpeHUe
6.1 | OGobmaromiee 4 O0600uIeHne U cucTeMaTu3anus VYyacTte B AUCKYyCCUH O PO (PU3UKU
MOBTOPEHUE COJIEpKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MonekynsapHas
bu3MKa U TEPMOJTUHAMUKAY,
«InextpoauHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CHIEIUATIBLHON
TEOPUH OTHOCUTEIBHOCTH,
«KBanTtoBas ¢uznkay, « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢pusuku u acTpoHOMUM B
AKOHOMMYECKOM, TEXHOJOTNUYECKOM,
COIMAJIbHOM M 3THYECKOM cepax
JIeSITETLHOCTH Y€JIOBEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMHUU

B COBPEMEHHOM HAyYHOU KapTUHE
MHpPa, 3HAYCHUE OMUCATEIBHOM,

JIeSITeILHOCTH YEJIOBEKa.
IToaroroBka cooOIIEHHI O MeCTe
(bU3UYECKOM KapTUHBI MUpa B PSAITY
COBPEMEHHBIX ITPEICTABICHUM

O MPUpPOJIE.

Brlinonnenue yueOHbIX 3aaHU,
JIEMOHCTPUPYIOUIUX OCBOCHUE
OCHOBHBIX IMOHATHH, (PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (PU3UKH
10-11 xmaccoB

S7



denepanbHas padboyast mporpamma | Gusuka. 10—11 knaccer (6a30BbIN YPOBEHB)

CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (DyHKIIUH
¢buznyecKkoil Teopuu, poJib
¢uznueckoil Teopun B
(dbopMUpOBaHUY TIPEICTABICHHIA
0 (hu3nuecKoi KapTUHE MUpPa, MECTO
(bu3MYECKOi KapTUHBI MUpPa

B OOLIEM psiZTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTABICHUN O IPUPOJIE

Wroro no pazneny 4
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME

58



