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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHETO OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHUW W TpeOOBaHMI K pe3ysbTaTaM
OCBOCHHSI OCHOBHOI 00pa3oBaTelbHOW Mporpammel, mpeactaBieHHbIXx B PI'OC
COO, a Takxe c yu€roMm (enepanbHOl pabodeld MPOrpaMMbl BOCIHUTAHUS U
KOHIENIMK TMpenoAaBaHus ydeOHoro mpenmera «Pusumka» B 00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit @epepanuu, peaan3yonmx OCHOBHbIE 00pa30BaTeNbHbIC
IPOTrPaMMBl.

Copepxanre mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOI KapTUHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOydyeHnn
ux (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOIO IMOAXOAA.
[Iporpamma 1o ¢usuke coorBerctByeT TpedoBanusiM ®I'OC COO k miiaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METAaNpeAMETHBIM pe3yJbTaTaM OOyYeHHs, a TaKKe
YUHUTHIBAET HEOOXOAUMOCTh pEeaM3alMi MEXIPEIMETHBIX CBs3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMU YYE€OHBIMHM NpeaMeTraMu. B Heil onpenensitoTcss OCHOBHBIE
LEeIU U3ydeHus (U3MKH Ha YPOBHE CPEIHEro 00IIero oO0pa3oBaHuUs, IJIAHUPYEMBbIE
pe3yJbTaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (pu3uMKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YIbTAThI IO FOJjaM 00yUYEeHUS;

e cozepkaHue yuyeOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®du3nKa Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPO/JIbI, BRICTyNasl B KAUECTBE
y4eOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxatomieM wmupe. IlIkonbHbli Kypc (QU3UKK — CHUCTEMOOOpa3yIOmUi It
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEKAaT
B OCHOBE IIPOIICCCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouojorueu, (Hu3nuecKou
reorpadueit u actponomueid. Mcrnonap30BaHre U aKTUBHOE MPUMEHEHHE (PU3HMYECKUX
3HAHUI OMNpeNensieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pHAOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydeHue (Qu3MKd BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHMHBI MuUpa  OO0y4aroumxcs, B
dbopMHUpOBaHUE YMEHUN NMPUMEHATh HAYYHBIH METOJl MO3HAHUSI MPU BBINOJHEHUU
MMM Y4EOHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku 11st ypoBHSI CPEHETO 00IIETro 00pa30BaHUs MOJIOKEH
PO UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 MTOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJICPKUT MaTepuan U3 BCEX PA3ACNOB (PU3UKH, BKIIIOUAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DHU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HeW Marepual Kypca (U3UKHU
oObeMHEH BOKpyr dusnueckux Teopuid. Benmymmm B Kypce  sBIsieTcs
(dbopMHUpOBaHHE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosiaraéT HCIOJIb30BaHUE
IYMaHUTAPHOTO TIOTEHIMANa (PU3UYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTUS
(GU3UKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc Gu3NKy Mpeanogaraet 3HakoMCTBO C
IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJIOTMYECKUX NPWIOKEHHN HN3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sKonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
coliepKaHusl, MOCBAIIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHbl C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takxke OOCYXJEeHHs MpoodiieM
palMOHAIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTUYECKOW O€30MaCHOCTH.

Crep>KHEBBIMU D3JIEMEHTAMHU Kypca (U3MKM Ha YpOBHE CpPEOHEro OOIIero
oOpa3oBaHMsl SBJISAIOTCS (u3HuecKkue Teopuu ((PopMUPOBAaHUE MPEJICTABICHUA O
CTPYKTYpe MOCTpOEHHUs (U3UUECKOU Teopuu, posu (yHAAMEHTAIbHBIX 3aKOHOB U
IIPUHLNIOB B COBPEMEHHBIX MPEIACTABICHUAX O MPUPOJAE, TPAHNULAX TPUMEHUMOCTH
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DM3MKH pean3yeTcsl Mpexse
BCErO 3a CYET OpPraHMU3alUU SKCIEPUMEHTAIBHON AESITENbHOCTH oOydarommxcs. s
0a30BOr0 YpoBHSI Kypca (PM3MKM — 3TO HMCIHOJIb30BAaHUE CHCTEMBbI (PPOHTAIBLHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPbIE B MpPOTrpaMMe
no ¢usznke OObEIWHEHbI B OOIIMNA CIHUCOK YYCHHYECKUX TMPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM IepedyHe J1aOOpaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJII M OLIEHKH, OCYILECTBIISIETCS YYaCTHMKaMH 0OOpa30BaTesIbHOTO Mpoliecca
UCXOJI1 U3 0OCOOCHHOCTEH MJIaHUPOBAHMS U OCHAIIeHHs kaOuHera Gusuku. [Ipu aToM
o0OecnieunBaeTcs OBJlaJeHUE OOY4YalOIIMMUCA YMEHHMSIMH TNPOBOJIUTH KOCBEHHBIE
U3MEPEHMs, HCCIEOBAaHUS 3aBUCUMOCTEN (U3NYECKUX BEIUYMH U TIOCTAaHOBKY
OIIBITOB I10 ITPOBEPKE MPEIIIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHUE yAEnseTcs PENIEHUI0 PACYETHBIX M KaYECTBEHHBIX 3a/1ad.
IIpu sTOM I pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIIOTCS 331a4M C SIBHO 3aJaHHOU
¢uznyueckoil MOAENbI0, TO3BOJSIOIIME TMPUMEHSATh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOIO pasjesia Kypca, TaKk W HHTErpupys 3HAHUA U3
pa3HbIX pas3aenoB. JlId KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha



00BsCHEHHE MPOTEKaHUs (PU3MUECKUX SIBICHHUM U TIPOLIECCOB B OKPYKAIOUIEH HKU3HU,
TpeOytomue  BhIOOpa  (U3MYECKOWM  MOMENW  JUIsl  CUTyallMd  TPAKTHUKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpeboBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mpoiecca 0a30BbIM ypOBEHb Kypca (PU3UKUM Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUs JOKEH HU3Yy4aThCsi B YCJIOBHUSAX MPEAMETHOIO
KaOuHeTa (U3MKKM WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOTO LHWKJIa. B kaOuHeTe (QU3MKU JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000py/I0BaHKE JIJIsl BHIMOJIHEHUS YKa3aHHBIX B Iporpamme 1o Qpusuke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKUE.

JleMoHcTpaniuoHHoe  obopynoBaHue GOpMUPYETCST B COOTBETCTBUHM  C
MPUHIUIIOM  MHUHMMQJIBbHOM  JIOCTAaTOYHOCTH U  OOECIEYMBAET IOCTAHOBKY
MEPEUYHCICHHbIX B NpPOrpaMMe MO (PU3MKE KIIIOYEBBIX JIEMOHCTpAalMil s
HCCIICIOBAHNUSI  M3Y4YaeMbIX  SIBJICHUA W TPOLECCOB, OSMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe oOOpyJIOBaHME JJisI YYEHUUECKUX TIPAKTUUECKUX paboT
dbopmupyeTcss B BUAE TEMATHUYECKMX KOMIUIEKTOB M OOECIeYMBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOyvaromuxcs. TemaTHueckue KOMIUICKTHI
1ab0paTOpHOTO 00OPYNOBaHUSI JOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU U3yY€HUS PU3UKHU B 001IEM 00Opa30BAHUU SABJISIOTCS:

e (QopMupoBanue wuHTEpeca M CTPEMJICHHS OOYYalOIUXCS K HAYYHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTHE WX HWHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE NPEACTABICHUA O HAYYHOM METOJ€ MO3HAaHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENbCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3ysibTara U3y4YeHUs] OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHrEe YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBanue mnpeACTaBICHUN O poiu (U3UKKA IS PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne 3TUX Lejel oOecreunBaeTcs pelIeHHEeM CIEeIyIOIMMX 33434y B

nporiecce u3ydeHus Kypca GU3uKu Ha YPOBHE CpeIHEro o01ero o0pa3oBaHus:

e MpUOOpETEHHE CUCTEMbl 3HAHUN 00 OOMMX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;



e (opMupoBaHuE yMEHUMN MPUMEHSATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3HYeCKUX SBJICHUIN B MPUPOJIC U JJISI IPUHSATHS MPAKTHYCCKUX PEIICHUN B
MOBCEHEBHOM KHU3HMU;

e OCBOGHHE CMOCOOOB pEIICHUS Pa3IMYHbIX 3a/lad C SBHO 3aJaHHOU
dbu3nueckoil MOJENbI0, 3a7ad, MOJAPA3yMEBAIOIIMX CaMOCTOSTEIIbHOE
co3fanue GU3NUeCKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB W TIPHHIIUIIOB JEHCTBUS TEXHHUYECKUX
YCTPOWCTB M TEXHOJIOTHUECKHX IMPOIECCOB, WX BIUSHUS Ha OKPYKAOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TIPOBENICHUS
(GU3HUECKNX OSKCIEPUMEHTOB, aHalM3a W HMHTEPIPETAd HHGOPMAIIHH,
OTIpeIeICHHS TOCTOBEPHOCTH MOTYICHHOTO Pe3yJIbTaTa;

e CO3JIaHHWC YCJOBUH ISl Pa3BUTHS yYMEHHUH IMPOEKTHO-HCCIICIOBATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
obOpazoBanus orBoauTcs 136 dacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11
Kiacce — 68 JyacoB (2 Jaca B HEJICINIO).

[Ipemyaraempiii B mporpamme 1o (U3MKE TIEpeueHb JIa0OpaTOPHBIX U
MPaKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YUYWUTEIh JIETAeT BBIOOP
MPOBE/ICHUS JIAOOPATOPHBIX pabOT M OMNBITOB € YYETOM UHAMBUIYaAJTbHBIX
0COOEHHOCTEH 00yJaromuXCs.



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupoje. Haydnsle MeToabl MO3HAHUS OKPYKAIOIIETO MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IIPOLIECCE IMO3HAHMS NMPUPOIBI. OJKCIIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUNA U TMpoleccoB. HaydHble THUMOTE3HI.
duzuvecknue 3aKOHbI M TEOpPHH. [paHUIBI MPUMEHUMOCTH (PU3UUECKHX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Pounb 1 MecTo pu3uku B popMUPOBAHUN COBPEMEHHOW HAyYHOUM KapTUHBI MUpAa,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTETBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHXKECHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHUE MaTEepUAIBHOM TOYKH, WX MPOCKIIMU HA OCH CHUCTEMBbl KOOPAWHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsIMOJIMHEWHOE JBwkeHue. [paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPE€HMsS, IYTH U [EPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBobOosHOE TIafieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuonunenHoe aBrkeHue. J[BHKeHne MAaTEPUAIIBHON TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM T10 MOJYJK CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEMHAsl CKOPOCTH.
ITepuon u wactora ob6parmieHus. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

TexHuueckre yCTpPOMCTBA U  MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMET,
JIBUKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogens cucTemMbl OTCU€Ta, WILTIOCTpAIUs KUHEMATHYECKUX XapaKTePHUCTHK
JBH>KCHUSL.

[IpeobpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwxkeHus Teia, OpPOIIEHHOTO TMOJA YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagnenune ckopocTu pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HEPABHOMEPHOTO ABMKEHHS C LEIbIO OIMPENECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MNYTSIMHU, IPOWJCHHBIMU TEJIOM 32
MOCJICIOBATENbHBIE  PABHBIC IPOMEXKYTKA BPEMEHH TMPU PAaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn ~ otHOocuTensHOCTM — l'ammnes.  lIlepeeii  3akoH  HbroroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 111st
MaTepuagbHOU TOUKU. Tpernil 3aKkoH HproTOHA 111 MarepuaibHbIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (1okosi, CKoIbXKeHus1, kaueHus). Cuna tpeHusi. Cyxoe
Tpenue. Cuiia TpeHHs] CKOJBKEHHS U cwia TpeHus nokos. KoaddunueHnt tpeHus.
Cuita conpoTUBIIEHUS MIPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPAOro Tea.

MOMEHT cCuiabl OTHOCHUTEIBRHO OcCH BpamieHus. [liedo cumbel. YcioBus
paBHOBECUS TBEPAOIO TEJIA.

TexHuueckrue YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: MOJALIMIIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME UHEPIUN.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenune cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM noABEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HUccnenoBanne 3aBUCUMOCTH CHUJI YNPYTOCTH, BO3HMKAIOIIMX B NPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.



HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanuke

NMmynsc MarepuaibHOM TOYKM (Te€na), CHCTEMbl MaTEPHUANBHBIX TOYEK.
NmMmnynbe cunbl M M3MEHEHUWE HMIyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernyeckass sHeprus wMaTepuaibHOW TOukd. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU IHEPTUU.

[ToTennmansHas sHeprus. [loTeHManbHas SHEPrUs yrupyro neGopMupoBaHHON
npyxuHsbl. [loTeHnManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3eMITH.

[loTeHmanbHble ¥ HEMOTEHUUATIbHBIE CUJIbl. CBSA3b Pa0OTHI HEMOTEHIUATBHBIX
CUJI C H3MECHEHHUEM MEXAaHWYECKOM DSHEPTrMU CHUCTEMBI Tel. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHME: BOIOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenune aOCONIOTHO HEYNpPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXaHUYECKOM HHEpPruu
TE€JIa Ha PUMEPE PACTIKEHUS PESUHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHast pU3MKa U TEPMOJUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPUU U MX OIIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkeHue. Juddysusa. Xapakrep ABMKEHUS U
B3aMMOJEHUCTBUS YaCTHUIL BelIeCTBA. MOAENN CTPOCHUS Tra30B, )KUIKOCTEN U TBEPABIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u pa3Mepsl
Mozekyia. KonndectBo BemectBa. [locTtosiHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM
TEOpHH UJeaTbHOTO Ta3za. AOCOMIOTHAasE TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPruu TEIJIOBOrO NABWKEHUsA yactull ra3a. lllkama temmepatyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JansToHa. M30mpolieccrl B UAEATBHOM Ia3e C MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBIeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIONIME JUCKPETHOE CTPOCHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JIOKa3bIBAOIIINE CyILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aMMO/JICHCTBUS.

Mopnens, HIUTFOCTpUpPYOIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYIa.

OneITl, WUIFOCTPUPYIOLIUME ypPaBHEHUE COCTOSHMS MACAIBHOIO  rasa,
U30IIPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenne maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUU
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXAY IapaMeTpaMU COCTOSIHUS PAa3pPEKEHHOIO
rasa.

Tema 2. OcHosbl mepmoouHaMuKuU

TepmonuHamMuueckass cucreMa. BHYTpeHHSs DHEPrUsT TEPMOIMHAMUYECKOU
CUCTEMBbI M crocoObl e€ u3MeHeHus. KommuectBo TemnoTel U paboTa. BHyTpeHHss
DHEPIus OJIHOATOMHOT'O UJI€AJIbHOTO rasa. Bunsl TeIUIoNEepeSaun:
TEIUIONPOBOAHOCTb, KOHBEKIUS, H3IyYEHHE. YJIEJIbHAS TEIJIOEMKOCTh BEIECTBA.
KosmnuecTBo TEmIoTh Npu Temionepeaaye.

[lonsitTue 00 anuabatHomM mpouecce. IlepBbIi 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJUMHAMHMKM K wu3ompoueccaM. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PoO1IECCOB B MIPUPOJIE.

TeroBble MamuHbl. [IpuHIMnObL AecTBUS TEMIOBBIX MaliuH. [IpeobpazoBanus
DPHEPTUU B TEIUIOBBIX MammmHaX. KoddduimeHt mosiesHOro AEUCTBUS TEIMIOBON
Mmamuabl. [{ukn KaprHo u ero ko3gduiiueHT mojie3HOro ACHCTBUSA. DKOJIOTUYECKUE
pOOJIEMBI TETJIOIHEPTETUKH.

TexHuyeckrue yCTpOWCTBA W INPAKTUYECKOE NPUMEHEHHE:  JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3meHeHue BHYTPEHHEW SHEPrUM Teja MPU COBEPIICHUH pPaOOThI: BBUIET
NpoOKW W3 OYTBUIKM TOJ JAECHCTBHEM CKAaTOrO BO3[yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3menenue BHyTpEeHHEH sHEepTrun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnpIT M0 aAabaTHOMY PAaCHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHEIO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeugecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcalus. McnapeHue u kureHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIIAKHOCTH BO3dyxa. HaceleHHbld map. VYaenpHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

Tépnoe teno. Kpucrammueckre u amopdHbie Tena. AHU30TPOIHUS CBONCTB
kpuctaiuioB. JKuakue kpucramwibl. CoBpeMeHHbIE Marepuanbl. l[lnaBneHue wu
KpUcCTaJUIh3aus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTMU MOJIYYEHHUS] COBPEMEHHBIX MATEpHUANIOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHWKEHHOM [1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOntonenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DnexTpusanus Tell. DNEKTPUUIECKU 3apsaa. J(Ba BUAA dJIEKTPUUECKUX 3aPsI0B.
IIpoBOIHUKH, TUATEKTPUKH U MOITYITPOBOJIHUKHU. 3AKOH COXPAHEHHMSI JIEKTPUYECKOTO
3apsiaa.

B3anmopneiictBue 3apsanoB. 3akoH Kyrnona. TodeuHbI 3JIEKTPUYECKHAN 3apsl.
Onextpuyeckoe none. Hanpsok€HHOCTh — anekTpuueckoro  mnouid.  IIpuHnmn
CYHEPHO3ULUNA DJIEKTPUUECKUX TNoJIeW. JIMHMM HanpspKEHHOCTH  BJIEKTPUYECKOIO
TTOJISL.



Pabota cun snekrpoctarudeckoro nojs. [lorenuuan. Pa3HocTs moTeHIMaIoB.
[IpoBOIHMKM W AWAPIEKTPUKU B IJIEKTPOCTATUYECKOM ToJie. JluanekTpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETP, JJIEKTPOCTATHYECKAsT  3alllUTa, 3a3€MJICHUE  DJIEKTPONPUOOPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLKII IEUCTBUS AIEKTPOMETPA.

B3auMoelicTBHE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTUYECKAsl 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOMIAIN TUIACTHUH,
PaCCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAaHHUS DBJICKTPUUYECKOTO  TOKA.
Nctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DIJIEKTPUYECKOE CONPOTHUBIICHUE. Y AECIbHOE CONPOTUBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB.

Pabora »snexktpuueckoro Toka. 3akoH  JDkxoyns—Jlenma.  MoIHOCTH
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBHKYILIAasi CHJIA W BHYTPEHHEE CONPOTHBJIECHUE HWCTOYHUKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs MPOBOJIUMOCTD TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYEeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTD
noaynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUM  TOK B pacTBOpax MW  paciuiaBax  AJIECKTPOJIUTOB.
DIIEKTPOIUTHYECKAS! JUCCOLUALINS. DIEKTPOIU3.

DIIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENbHBIN 1 HECAMOCTOSITEbHBIN pa3ps/Il.
Mouaus. [1na3zma.



Texnuueckue yCTpoWCTBA W  MPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJIBTMETpP, PEOCTAaT, WCTOYHUKU TOKa, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEIHHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIN IHO],
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN IUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HaMPSKEHUS.

3aBUCHUMOCTh COMNPOTUBJICHUSI UUWJIWHJIPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TIOTIEPEYHOT0 CEUCHUS M MaTepuaa.

CwMmeliaHHOE CO€IMHEHUE MTPOBOJIHUKOB.

[IpssMmoe wu3MepeHue dIEKTpoABIKYyIIeH cuibl. KopoTkoe 3aMbIkaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopusie padomuvl

N3ydenune cMeaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MepeHne >3IEKTPOABMKYILIEH CHIIBI UCTOYHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue xypca @usuku 0a3oBoro ypoBHs B 10 kiacce OCylIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MAaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJIEHWE, Hay4yHbIM (HakT, runoresa, (Quisnueckas BeIMYMHA, 3aKOH,
Teopusi, HaOII0ICHHE, DKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHHM, JTUHEHHas QyHKIM, mapadora,
runepOoia, ux rpapuku M CBONCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI
Y X TIPOCKIIUU Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mexanmdyeckoe ABUKEHUE B KWUBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH JKMBBIX OpPraHU3MOB (BBl TEIIONEpEIadr, TEIUIOBOE DPaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAs MaccCa, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEHU U Ta30B,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, 3JIEKTPOJUTUYECKAs TUCCOLMALINS, TaJIbBAaHUKA.

l'eocpagus: BnaxXHOCTb BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonozus.: npeoOpazoBaHUE IBUKEHUH C UCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIIMIHUKH, UCIOJb30BaHUE 3aKOHA COXPAaHEHHS MMITYJIbCA B
TEXHUKE (pakeTa, BOOOMET W JAPYTHE), ABUTaTEIb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOIWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU IOIYYCHHUS
COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJIEHHE BJIEKTPONpPHUOOpPOB, KCEPOKC, CTPYHHBIN
INPUHTEP, AJIEKTPOHATPEBATEIbHBIE MNPUOOPHI, DIEKTPOOCBETHUTEIBHBIE MPUOOPHI,
raJlbBaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoguHaAMHUKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoneiCcTBUE MTOCTOSAHHBIX MarHMTOB. MarnuTHoe
nosne. Bektop MarHuTHOM MHAYKUWH. [IpMHIMI CyNeprio3uIMyu MarHUTHBIX IOJEH.
JluHMM MarHuTHOM UWHAYKUMM. KapTWHa JWMHMA MarHUTHOW WHAYKUIMHM TOJIA
IIOCTOSIHHBIX MarHUTOB.

MarautHOEe TIONE€ MPOBOJAHWMKA C TOKOM. KapTwHa JHMHUKA WHIYKUIUA
MAarHUTHOTO TOJISI JUIMHHOTO MPsIMOTO NPOBOJHWKA M 3aMKHYTOT'O KOJBILEBOTO
MPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OmbIT Dpcrena. Bzanmoaencrsue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHia, €€ MOyJIb U HampaBJieHUE. [[BMKEHUE 3apsyKEHHOW YaCTHUIIbI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunel JlopeHua.

SIBiieHME  BIEKTPOMArHMTHOM MHAYKUMHM. [IOTOK BEeKkTOpa MarHUTHOU
MHIYKIUU. OJNEKTPOABUAKYINAS CHJIA MWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu apanes.

BuxpeBoe nsnexkTpuueckoe Ioje. OJIEKTPOABMXKYIIAs CHJIA WHIYKIUMA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTh.  SIBJIEHHE  CaMOMHIYKUHMHM.  OJEKTPOABIKYIIAs  CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHbBIC
MArHUThI, 3JIEKTPOMArHUTHI, JJIEKTPOJABUTATEND, YCKOPUTEIN JIEMEHTAPHBIX YACTHII,
WHAYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.



OTKJIOHEHHE JIEKTPOHHOT'O MyYKa MAarHUTHBIM T1OJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIIEKTPOMArHUTHON MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTh DJICKTPOJBIKYIIECH CUJIBI MHAYKIUA OT CKOPOCTH H3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

UccnenoBanne nercTBUS NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

HccnenoBanue sBICeHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Paszpneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUSA

Konebarenbnast  cucrema. CBoOo/nHBIE ~ MEXaHUYECKHe  KoJeOaHwUs.
'apmonnyeckue konebanusa. Ilepuos, vacrora, ammiuTyna u ¢dasza KojaeOaHHi.
IIpy:kuHHBI MasATHHK. MaTeMaTudecKnid MasTHUK. YPaBHEHHUE TAPMOHHYECKHX
kosnebanuil. [IpeBpanieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCATbHOM KOJIOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTPOMATrHUTHBIMU  KosieOaHusmMu. Dopmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPTUU B UJI€ATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarolux KoJieOaHUsIX. BBIHYXJICHHbIE MEXaHUYECKUE
KoJnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennbiii  Tok. CHHyCOUIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ M JEWCTBYIOLEE 3HAUYEHHUE CUJIBI TOKA U
HaIpsHOKCHUS.

Tpanchopmarop. Ilpom3BoacTBo, mepenada w HOTpeOJCHHUE DIICKTPUYCCKON
SHEPruu. DKOJIOTMYECKHE PUCKU TPU MPOU3BOJCTBE 3JieKTpodHepruu. Kynbrypa
HCIIOJIB30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuuecKrue YCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoyeOaTeIbHOM CHUCTEMBI (TPYKUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxaromumx KojieOaHUi.



HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE AEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHUS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHaHnc 1npu MocnenoBaTEbHOM  COEAMHEHHUHM  PE3UCTOPA, KaATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mopens TUHUYU AIEKTpONEepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCHMOCTH TEpHUOJA MallbIX KOJeOaHWIl rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Ipy3a.

UccnenoBanue nepeMeHHOro TOKAa B IEMU U3 MOCIEA0BATEIBLHO COCTMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, YcJIOBHS pacnpoctpanenus. Ilepuoa. CkopocTh
pacrpocTpaHeHUs U JJIMHAa BOJHBL. llomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snexrpomaruutHoi BomHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXECHHE, MpeOMJICHUE, ToJsipu3anus, Audpaxius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >IE€KTPOMArHUTHBIX BOJIH. [[pUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre YCTPONCTBA W TMPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas [HMAarHOCTMKAa B TEXHUKE W MEIMIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmronieecst Te10 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenue cCBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHUIA.

Uccnenoanne CBONCTB 3JEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, MPEIOMIIEHUE,
noJisipu3anus, IMppakuus, tHTepPepeHIus.



Tema 3. Onmuxka

I'eomerpuueckass ontuka. [IpsAmosMHENHOE pPacHpOCTpAHEHUE CBETa B
oaHOpoHOM cpene. JIydu cBera. ToueUyHbI HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOoHbl OoTpaxkeHus cBera. [locTpoeHue uzoOpaxkeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUSI CBETAa. AOCOJIIOTHBINA MOKA3aTeNb
npenomnieHus. llomHoe BHyTpeHHee oTpaxenue. lIpeaenbHbBI yros IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparonye u pacceuBaromiue auH3bl. ToHkas nuH3a. DoKycHOE paccTosHuE
M ONTUYECKas CWjia TOHKOM JuH3bL. [locTpoeHne n3oOpaxeHuidl B cOOMparommx U
pacceuBaromux JuH3ax. DopMysa TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas onrtuka. ntepdepenuus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
Ha0II0CHUSI MAKCUMYMOB M1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. udpakunonHas pemerka. Y cioBue HaOIIOACHHS TIaBHBIX
MakCUMyMOB TIpU TaJ€HUH MOHOXPOMAaTHUYECKOTO CBeTa Ha JU(PaKIUOHHYIO
PELIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpoOilCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKUUOHHBIN anmnapaT, MUKPOCKOII, TE€JIECKOI, BOJOKOHHAs ONTHKA,
nudpakiMOHHas PEMIETKa, MOJISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeiHOE pacnpocTpaHEHUE, OTpaKEHUE U MPEJTOMIICHHE CBETa.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozesnb CBETOBOIA.

WccnenoBanue cBOMCTB N300pa)KeHU B JTMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONA.

Habnronenue nntepdepeHnn crera.

Habmnronenue nudpakiyuum ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne nokazarens NpelOMIICHHS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

HaOnronenue nucnepcuu cBera.



Pasznes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH
['paHuIbl NPUMEHUMOCTH KJIaccuyecKoil MexaHukH. IlocTynaTel cnenuanbHOM
TEOPUU OTHOCUTEJIbHOCTU: WHBAPUAHTHOCTH MOJYJII CKOPOCTH CBE€Ta B BaKyyMe,
IPUHLUI OTHOCUTEIbHOCTH DUHIITENHA.
OTHOCHUTENBHOCTD OJAHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHM U COKpALICHHE
JUTHHBI.
OHeprus ¥ UMIYJIbC PESITUBUCTCKON YaCTHLIBI.

CBs3b Macchl C SHCPFHCﬁ H UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ YaCTHUIIBI. 9H€pFI/I}I
IIOKOAI.

Paznen 7. KBanToBasi pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. Popmyia [lnanka cBs3u 3HEprum (HOTOHA C €ro YaCTOTOW. DHEPIHs U
UMITYJIbC (POTOHA.
OtkpeiTie u ucciuenoBanue dorodddexra. Onbitel A. I'. CroneroBa. 3aKOHbI

dbotoapdexra. YpaBHenue OIuHmTeitHa maig dotodrddexra. «KpacHas rpaHuiiay
dhoroaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

Texnuueckue yCTpoWCTBAa UM MPAKTUUECKOE TNPUMEHEHHE: (DOTOIIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pezepdopna mo paccesHUIO 0 -YacTHII.
[Tnanerapuas mozaens atoma. [loctynarel bopa. M3znyuenue u nornomienre (OTOHOB
IIpU MEPEXO0/I€ aTOMa C OJIHOIO YPOBHSI SHEPTUH Ha pyroi. Buasl cnektpos. CriekTp
YpOBHEMN SHEPIUU aToMa BOJAOPO/Ia.

BonnoBeie cBoiicTBa yactuil. Bonnbl ge bpoitns. KopryckynsipHO-BOJTHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHn4ecKkre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHbBINA aHAIU3
(ciexTpockor), 1a3ep, KBAaHTOBbIN KOMITBIOTED.

Jlemoncmpayuu

Mopnuens onbita Pesepdopna.



Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmoienne nuHeRvaThIX CIeKTPOB U3ITyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEpPUMEHTBI, OKa3bIBAIOUIME CIOKHOCTh CTpoeHMs sapa. OTKpeITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa nmo onpeneseHnio coctaBa pailioakKTUBHOTO
uznyudenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU
Ha KUBbIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. HyknonHas wmoxens snpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tomnsr.

Anbda-pacnan. OJEKTPOHHBIN M MO3UTPOHHBIA Oerta-pacman. ['amma-
U3JIydeHHE. 3aKOH PaJIMOAKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. Jlenenue u CUHTES SIEP.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [IpoOiieMbl M MEPCIEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHE ACTIEKTHI IEPHON SHEPTETHKHU.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTo1p1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIC B3auMOJIeUCTBUA. EquHCTBO Pu3nueckoit KapTUHBI MUpA.

TexHuyeckne ycTpOWCTBAa M TNPAKTUYECKOE NPHUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHLL.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHOMUM. [IpuKnanHOE W MUPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMMH.

Bun 3B&3gHoro nHeba. Co3pesnus, spkue 3BE3ABI, IIAHETH, MX BHUIUMOC
JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. Mctounuk sHeprun ConHIa U 3BE€3/1. 3BE3BI,
X OCHOBHBIE XAPAaKTEPUCTUKH. JlMarpaMmMa «CIEKTPAJIBHBIN KJIACC — CBETHUMOCTHY.
3BE31bI IJ1aBHOM MOCIEA0BATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» IS
3BE3]] TJIABHOM NOCJENOBATENbHOCTU. BHyTpeHHee crpoeHune 3BE31. COBpEMEHHBIE



OPEACTABICHUS O MPOUCXOXKACHUU W 3Bodounr CoyiHIIA W 3BE3A. DTallbl JKU3HU
3BE3.

Mneunstii [lyte — nHama [Manmaktuka. [lonoxxenne u nBwxkenue ConHua B
lNamaktrike. Tumel ranakTuk. PaguoranakTukd M KBazapbl. UEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmupenne Bceenennoi. 3akon Xa06na. Paz0eranue raiakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnroneHuss HEBOOPYKEHHBIM TIJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN NIl ONpPEACIICHUs TMOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3aus1 CEBEPHOIO MOIYIIAPHS U IPKHUE 3BE3MBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee MOBTOPpEHUE

Ponb ¢pu3nku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMYECKOU, COIMATbHON
U 3THYECKOU cepax AesTEIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMUU
B COBPEMEHHOM Hay4yHOUN KapTUHE MUPA, pOJib (U3UUECKOU Teopur B HOPMHUPOBAHUU
MIPEACTABICHUM O (HPU3UUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue xypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocCyliecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBS3€M € KypcaMM MaTEMAaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJIEHUE, HAY4YHBIM (QakT, rumnore3a, (Quanyeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa:  pelIeHHWE CUCTEMBbl  yYpPaBHEHWUH, TPUTOHOMETPUYECKHUE
(GYHKIUU: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOAHBIE JJIEMEHTAPHBIX (YHKLIMMA, TPU3HAKK MOAOOUS TPEYroJbHUKOB,
ompeeeHUe TIOMIAAN IIIOCKUX GUTYp U 00BEMA Tell.

Buonocus: »>nekTpuueckue SBIEHUS B JKUBOM TpuUpojie, KojedareabHbIe
JBUKEHUSI B KUBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KHUBOM NPUPOJE, ACHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
TEeJI, MEXaHU3MbI 00Pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CTICKTPAJIbHBIN aHAJIN3.

l'eocpaghus: marHuTHBIE TOJTIOCA 3E€MIIH, 3aJI€KU MATHUTHBIX pyad, GOTOChEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHU.



Texnonocus: JMHUM  DJIEKTPONEpENad, TIEHEPATOpP NEPEMEHHOIO  TOKa,
ANEKTPOABUTATENb, HWHAYKIMOHHAS II€4Yb, panap, paguonpUEMHUK, TEJIEBU30D,
anTenHa, tenedon, CBU-meub, MPOEKIMOHHBIA ammapaT, BOJIOKOHHAsI OITHKA,
COJIHEYHas Oarapesi.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenune yueOHoro mpeamera «Ddusnka» Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BbIM ypOBEHB) MOKHO OOECIEUYUTHh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUSI yueOHOro mpeamera «Duzuka» TOKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUW,  COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIEeCTBa, PaCUIUpPEHUE KU3HEHHOTO
OTbITA U OMbITA JIEATEIIBHOCTH B IPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOMN AESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKM OOYYArOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEpPECaX TIPAKIAHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIIbHOM OpraHU3aIlNY;

YMEHHE B3aUMOJICUCTBOBATH C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUMCKOMN TPaKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBECHUS,

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIE€ B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY HAy4YHOTO TBOPUYECTBA,
MPUCYIIEro (PU3NYECKOil HAyKeE;



5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IU4HbIM chepaM MpoPecCHOHANbHOMN AEITeTbHOCTH, B TOM YUCIE
CBA3AaHHBIM C (U3UKOM M TEXHHMKON, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oyay1uieil nmpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3HUKYN Ha MIPOTSKEHUH BCEU KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KYyJIbTYphl, OCO3HAaHHE TJI00aJIHLHOTO
XapakTepa 3KOJOTHYECKUX IPoOIIeM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JEHCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHne ONbITA AEATEIBHOCTHA YKOJOTUYECKON HANPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3y4eHUs (U3UKH OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATENbCKYIO AESITEIbHOCTD
WHJVBUAyAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jilornueckue JeicTBUA:
CaMOCTOSITEIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATH npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JESITEIbHOCTH, 3a/aBaTh IIApaMETPbl W KPUTECPUH MX
JIOCTHIKCHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUSIX
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMBbI ¢ YYETOM aHadu3a HMMEIOITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUHN AEATCIBHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/bCKHeE AeiiCTBUS.



BJAJ€Th HAay4YHOH TEPMUHOJIOTHEH, KIIOYEBBIMM TIOHATUSMU WU METOAAMHU
buznueckoil HayKu;

BJIQJIETh HABBIKAMH y4E€OHO-HCCIEIOBATENBCKON U MPOEKTHOW NI€ATEIBHOCTH B
o0nactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOHMCKY
METOJIOB pEUIeHUs 3a/1ad (PU3NYECKOTO COAEpKAHMS, NMPUMEHEHHUIO pPa3IUYHbIX
METOJI0B ITO3HAHUS;

BJIQJIETh BHJIAMH JI€ATEJIbHOCTH IO TIOJYYEHHID HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluM, TMPEeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJluM3UpoBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pEeIIeHUs, HaXOJAUTh apTyMEHTHI JIsl JOKa3aTeIbCTBA CBOMX
YTBEPXKACHH, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATH MOMyUYEHHBIC B XOJ€ PEIICHUS 33a/]a4H Pe3yIbTaThl, KpUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
AESITEIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHUTYAIUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETb [EPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KHU3HEAESTEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJICH, PEAJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nndopmanueii:

BJa/IeTh HaBBIKAMM MOJyYeHUs HHPOpMalMM (U3HUECKOTO COACpKAHMS U3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBISITh TOUCK, AaHAJIU3,
CHUCTEeMATHU3alMI0 W WHTEPIpEeTaio HHQPOPMAIMN Pa3IUYHBIX BHAOB U (HopM
MIPEICTABJICHHUS;

OLICHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJIb30BaTh CPEACTBA MHPOPMATMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AI[MOHHBIX 3a1a4 C
coOJIfoicHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKM O€30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHUYECKUX HOPM, HOPM HH(POpPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B pa3IMUHbIX popmarax ¢ yuyéTom
Ha3HaueHUs] MHGOPMAIMM U 1IEeJIEBOM ayJAUTOPUH, BHIOUpPAs ONTHUMAIbHYIO (hOopMy
MPEACTABJICHUS U BU3YyaIM3aALUU.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUS:
OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €STEIbHOCTH;



pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

[OHMMaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX AEUCTBMA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 4jieHa KOJUIEKTUBA;

NPUHUMATh  LEIM  COBMECTHOW  JEATENbHOCTH,  OpPraHU30BBIBATH U
KOOPAVUHUPOBATh JEHCTBUS MO €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JEUCTBHIA,
pacnpenenarb poiaud C Y4€TOM MHEHUH YYacTHHMKOB, OOCYXJIaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAaH/bl B OOIIMIA
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IIPOEKTBHI, OLEHHWBATh MJAEHM C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IMOBEJAEHUE B  Pa3IMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryisiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE NelCTBHUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh TO3HABATENbHYIO JESITENIBHOCTh B 00J1acTU
(GU3UKH W AaCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTABIIATH IJIaH PEIICHUs pAaCUETHBIX U KaYeCTBEHHBIX 3a/1a4,
IJIaH BBINOJIHEHUS] TMPAKTUYECKOM pPabOThl C Y4YETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTUpOBaThb €ro, Oparb Ha cedd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO PYAUINH B 0071aCTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JAESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIaEMbIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



UCIIOJb30BaTh MPUEMBI PEQUIEKCUM JUIsl OLIEHKM CHUTyallid, BBIOOpa BEPHOTO
peIIeHuS;

YMETh OIICHMBATh PHCKH W CBOEBPEMEHHO NPUHHMMATH pEHICHUS MO0 UX
CHI)KEHUIO;

OPUHMMATh MOTHBBI M AapryMEHThl JPYrMX T[pU aHAIM3E€ pPE3YyJIbTaTOB
JESITEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTrUX TMpU aHaIu3e pPe3yJIbTaToB
JESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU.

B mporecce nocTmkeHus TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI IO
¢u3uke I8 YpoBHS cpeaHero oOmiero  oOpa3oBaHus Yy  OOydaronIuxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIN UHTEIJICKT, IpeInoIararoIui
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUACTHh HANpaBICHHS Pa3BUTHS COOCTBEHHOH SMOIMOHAIBHON cdephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsl, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MpPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHUE, CIOCOOHOCTh  aJalTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTpPEMJIEHHE K TOCTHIKEHHUIO IIEeTH U
yCcrexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JCWCTBOBAThH HUCXOAS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHHUE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUHU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xonity o6yuenust B 10 kiacce nmpeamMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUN:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYEHHBIX (DU3NYECKUX MOJETeH:
MarepuaibHas TOYKa, MHEpLHaJbHAsg CHCTeMa OTCuY€Ta, aOCOJIOTHO TBEPAOE TEJO,



UJCATbHBIN Ta3, MOJEINW CTPOCHUS Ta30B, KUIAKOCTEW M TBEPABIX TEJ, TOUYCUYHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelieHnr GU3NIECKUX 3a/1a4;

pacrio3HaBath (hU3UYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHU CTPOCHHUS BEIIECTBA U
ANEKTPOANHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE JBHKECHUE,
CBOOOJIHOE MaJICHHUE TeJl, ABUKEHUE MO0 OKPYKHOCTH, UHEPIHUS, B3aUMOJICUCTBHUE TEll,
auddys3usi, OpOYHOBCKOE JBHKEHHE, CTPOCHHE JKUIKOCTEHM U TBEPABIX TeT,
U3MEHEHUE 00BbEMA TeN MNpU HArpeBaHUM (OXJIAXKJACHHH), TEIUIOBOE pPAaBHOBECHE,
UCIIApEHUE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAJUIM3ALMSA, KUIEHUE, BIAXKHOCTD
BO3/1yXa, ITOBBIIICHUE JIaBJICHUS ra3a IPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b
MEXIy T[apaMeTpaMu COCTOSIHMSI Ta3a B M30IpoLEeccax, 3JIEKTpU3auus Ted,
B3aMMO/JICHCTBUE 3aPAJIOB;

OMKCHIBATH MEXAaHUYECKOE JBUKEHHUE, HCIOJIb3Yys (DU3UUECKUE BEIMYMHBIL:
KOOpPJIMHATA, ITyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
Tena, KWHETUYECKas SHEpTus, IMOTEHIMaldbHAs HHEPrus, MexaHudeckas pabdora,
MEXaHUYeCcKass MOUIHOCTb, MpPU ONUCAHWUU MPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICJI UCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIILI, HAXOJIUTh (POPMYJIbI,
CBSI3bIBAIOIME JTAHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMUCBHIBATh HW3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCTIONBb3ysl (DU3MYECKHME BEJIMYUHBI: JIaBJICHHE Tasza, TeMIeparypa, CpeIHss
KHUHETHYECKasi JHEPrusi XaOoTUYECKOrO JBMIKEHUS MOJIEKYJ, CPEeIHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI »HEprus, padora rasa,
KOO(DPUITMEHT TMOJE3HOTO JIEWCTBHUS TEIJIOBOTO JBUTATENs; TMPH  ONKUCAHUU
MpPaBUJIBHO TPAKTOBaTh (UBMUECKUH CMBICT HCIOJB3YEMBIX BEIMYHMH, WX
0003HAaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO
BEJIMUUHY C JPYTUMHU BEITUUNHAM;

OMKCHIBATh M3YUYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEILECTBA M AJIEKTPUUYECKUE
aByeHUs] (ITPOIIECCHI), UCIOJIb3YS (DU3UYECKHE BEIMYUHBI: DJIEKTPUUYCCKUN 3apsi,
ANEKTPUUYECKOE TOJIe, HANPSHKEHHOCTh MOJIS,, MOTEHIMAJ, Pa3HOCTh IMOTEHIINAJIOB;
MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3NYECKHUI CMBICI UCHOJIb3YEMbIX BETUYHH,
uX O00O03HAUYEeHMUS] W E€IWHHULBI; YKa3blBaTh (OPMYIIbI, CBS3bIBAIOLIME JIAHHYIO
(U3UUECKYIO BEIMYMHY C JPYTUMH BEITUYHHAMM;

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl M SIBJICHUS, HCIOIB3YyS (U3UUIECKUE
3aKOHBI U MPUHIUIIBL 3aKOH BcemupHoro tsrotrenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPAaHEHMsSI MEXaHUYECKOM DHEPTUH, 3aKOH COXPAHEHUS] UMITYJIbCa, MPUHIIMIT
CYNEpIO3ULIMA CHUJ, TPHUHIMI PaBHONPABUS MHEPUUATBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeqHEell KHUHETUYECKOW HSHEpruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCOJIIOTHOU
TEeMIIepaTypoH, MEePBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS AJIEKTPHUUECKOTO



3apsana, 3akoH KysnoHa, mpu 3TOM pasziinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTeMaTU4eCKOEe BEIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TIPUHITUIIBI JICUCTBUS MAIUH, TPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MaCHOTO HCIOJIb30BaHUSI B MOBCEIHEBHOU
KU3HH;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEIOBAaHUIO (U3MUECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUH, TPH OTOM
dbopmynupoBaTh MpobieMy/3amady W THIOTE3Y Y4eOHOTO 3KCIEPUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYIIIECTBJIATh TPSMBIE U KOCBEHHBIC M3MEPCHUS (U3MYECCKUX BEIMYHH, MPHU
OTOM BBIOMPATh ONTHMAIBHBIA CTHOCOO0 HW3MEPECHHsS] W HCIOJb30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (QU3MYECKUMHM  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUHM, IMPU O3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yJbTATHI MOTYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIIMYUH B BHJC
Ta0uI ¥ TpaduKOB, JACIaTh BHIBOJIGI IT0 PE3yJIbTaTaM UCCIEIOBAHUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa NpHU MPOBEICHUU HCCICAOBAHHUMN B
paMKax y4eOHOro SKCHEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W TMPOEKTHOM
JESITETBHOCTH C HCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M J1abOpaTOpPHOTO
000py10BaHUs;

pemaTh pacu€THBIC 3a7aU C SBHO 3aIaHHON (U3UYECKON MOJIENbBIO, UCTIOIB3YsI
(¢u3MYecKue 3aKOHbI M MPUHIIAIBI, HA OCHOBE aHAJIM3a yCJIOBUSA 3a/1aud BHIOMPATH
(U3UYECKYIO0 MOJIETh, BBIJIETATh (PU3HMUECKUE BEJIMUYMHBI U (DOPMYITBI, HEOOXOAUMBIC
st e€ perieHus, MPOBOIUTH Pacy€Thl M OICHWBATh PEaTbHOCTh IOJYYCHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

peraTh KadeCTBEHHBIC 3aJadi: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPCUYUBYIO
IIETIOYKY PACCYKJICHUM C OMOpOM Ha H3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3nYecKue SABIICHUS,

HCITOJTB30BaTh TPU PEIICHUH YUYCOHBIX 3a7ad COBPEMEHHBIE MH(DOPMAITMOHHBIC
TEXHOJIOTHH ISl TIONCKA, CTPYKTYPHPOBAHUWS, WHTEPIPETANMA W TPEIACTABICHHUS
y4eOHOH ¥ HAay4YHO-TIOMYJSAPHOM WH(POpMANUU, TIOJYYCHHOW U3 Pa3INUYHbIX
MCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOJy4yaeMyto HH(popMaIuio;

MPUBOJNTH MPUMEPHI BKJIaJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUI;

HCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HH IS
oOecrieueHrss 0€30MacHOCTH TIPU OOpaIleHWH C MPUOOpaMU U TEXHUYECKUMH



YCTPOUCTBAMHM, JIJII COXPAHEHHUS 3J0POBbS M COOJIOJICHHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpPYNIE C BBINOJHCHUEM pPaA3IMYHBIX CONUAIBHBIX POJICH,
IJIAaHUPOBaTh pabOTy TPYyNNbl, PAIMOHAIBHO PaCHpPeesiaTh OOS3aHHOCTH W
IJIAHUPOBATh JACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, AJICKBATHO OIICHUBATh
BKJIQJT KQXJI0TO U3 YYACTHUKOB TPYIIBI B PEIICHHUE pacCMaTpUBaEMOM MTPOOJIEMBI.

K xoniy o0ydennsi B 11 kjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIINXCS YMCHHUIA:

JEMOHCTPHUPOBATh Ha IpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(r3MYECKO KapTHHBI MUPA;

YUUTHIBATh TPaHUIBl MNPUMEHEHHUS M3YYCHHBIX (PU3MUECKUX  MOJICIICH:
TOYEYHBIN JJIEKTPUUYECKHUMN 3apsJl, Jyd CBETA, TOUCUHBIM HCTOYHHMK CBETA, SACpHAas
MO/IEJIb aTOMa, HYKJIOHHAs: MOJI€JIb aTOMHOTO SiJpa MPH pellieHnr GU3NIECKUX 3a71a4;

pacrio3HaBath (hU3WYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKN U KBAHTOBOW (DU3UKH: DJIEKTpUUECKas MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aWMOJICHCTBUE
MAarHUTOB, 3JIEKTPOMArHUTHAS MHIYKLUS, AEHCTBHE MArHUTHOTO IOJISl Ha POBOJHUK
C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMAarHUTHbIE KOJeOaHUs U BOJIHBI,
MPSIMOJIMHEUHOE pacrpocTpaHeHue CBETa, OTpPaKEHHUE, MpeIOMIICHHE,
unrepdepenius, audpakius W OOJsApU3alUsi  CBETa, JUCIEpPCUs]  CBETa,
dboroanekTpudeckuii dhdext (pororddekr), cBeToOBOE IaBlIeHHE, BO3ZHUKHOBCHHE
JMHEWYAaTOro CHEKTpa aTomMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OTNUCHIBATh M3YYCHHBIE CBOMCTBA BeENIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE,
ONTHYECKUE, DIICKTPUUECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
aByeHUs] (ITPOIIECCHI), UCIOJIb3YS (DU3UYECKHE BEIMYUHBI: DJIEKTPUUYCCKUN 3apsi,
CUJIa TOKA, BJIEKTPUUECKOE HAMNPSHKEHUE, SIEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTD
MOTEHIIMAJIOB, JICKTPOJBUKYINAsi CUjia, paboTa TOKA, UHAYKIIUS MarHUTHOTO TOJIS,
cuna Amrnepa, cuia JlopeHia, HHIYKTUBHOCTh KaTYIIKU, YHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, EPUOJ] U YaCTOTa KoJeOaHuil B KoeOaTeIbHOM KOHTYPE, 3apsij
Y CHJIa TOKa B MPOIECCE TAPMOHUYECKHUX IJICKTPOMArHUTHBIX KOJIeOaHUN, (POKYCHOE
pacCTOsiHME YW OINTHYECKas CHJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAaKTOBAaTh
(U3UYECKUIl CMBICT UCIOJIB3YEMbIX BEIWYMH, HMX OOO3HAYCHUS U CIAUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMU
BEJIMYUHAMU;

ONUCBHIBATh H3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS W IMPOILECCHI, HCHOJIb3Ys
(bu3nyecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acTOTa



CBETa, PHEPTUA U UMIYJIbC (POTOHA, MEPUO MOTypaciaia, SHEPTUS CBS3H aTOMHBIX
sqep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3WYECKUNA CMBICT HCTOIB3YEMBIX
BEIIMYWH, NX 0003HAYCHUSI ¥ €IUHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(U3UYECKYI0 BETUYHUHY C APYTMMH BEIMYMHAMM, BHIYUCISTH 3HAUCHUE (PU3MUECKON
BEJINYUHBI;

aHAIU3UPOBaTh (PU3UYECKHE MPOILIECChl M SIBJICHUS, HMCMOJIb3Yys (U3HMUYECKUE
3aKOHbI M TPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIIBHOTO U TMapalieIbHOTO
COCMHEHUS NPOBOAHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIHWH, 3aKOH NPSMOJIMHEWHOIO PACHPOCTPAHCHHS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEIOMIJICHHS CBETa, ypaBHeHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAHECHHUS DHEPIrUM, 3aKOH COXPAHCHHUS HUMITYyJIbCa, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHUsI MAacCOBOTO 4HMcla, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacliajia, Mpyu 3TOM pa3linyaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTPENICIIATh HAPaBJICHNUE BEKTOpA UHAYKIIMM MAarHUTHOIO TOJISl IPOBOJIHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTbH M OMUCKHIBATh U300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOU
JIMH3011;

BBITIOJIHATh DKCHEPUMEHTHI TI0 HCCIIENOBAaHUI0 (U3MYECKUX SBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpPU ITOM
dhopmynupoBaTh NpodiaeMy/3aiady M THNOTE3y Y4EOHOTO IKCIEPUMEHTA, COOUpaTh
YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYAOBaHMS, IPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PU3UYECKUX BEIUYUH, MPHU
ATOM BBIOMPATH ONTUMAIBHBIM CIOCOO HM3MEPEHUs] U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKHX BEITUYHH C WCIIOJIH30BAHUEM MPSIMBIX
M3MEPEHUI: TPU OSTOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCUpPOBATH pe3yJbTaThl
MOJTYYE€HHOU 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BUJI€ TaOJIUIl U TPaUKOB, JA€/IaTh
BBIBO/IBI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

coOmro/IaTh TMpaBujiia 0E30MacHOTO TPyJa MPH TPOBEICHWU HCCIEIOBAaHUN B
paMKax y4eOHOrO DOKCIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIBCKOH W TMPOEKTHOM
JESITETLHOCTH C HCIOJB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JIa0OPAaTOPHOTO
000py10BaHUS;

pemiaTh pacu€THBIC 3aJ]a4u C SIBHO 3aJJaHHON (PU3HUECKON MOJIEIbIO, UCTIOIB3YS
(¢u3MYecKue 3aKOHBI M TPUHIIAIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/Ja4d BHIOMPATH
(UBUYECKYIO0 MOJIETTh, BBIJIETATh (DU3HUYECKUE BEIMUMHBI U (DOPMYITBI, HEOOXOAUMBIC



JUIsL €€ peuieHUs, IPOBOAUTH pacCyYEThl M OLICHUBATh PEAIbHOCTH IIOJY4YEHHOIO
3HaYeHUs] PU3NYECKON BEITMYMHBI,

peniaTh KaueCTBEHHbIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYUBYIO
LENOYKY pPacCyKICHUH C OINOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sSBICHUS;

UCIOJIb30BaTh NPU PEIICHUN y4EOHBIX 337a4 COBPEMEHHbIE MH(OPMALIMOHHBIE
TEXHOJIOTMH [JIsl TIOUCKA, CTPYKTYpPUPOBAaHHS, WHTEPHPETALMH WU MPEACTABICHUS
yu4eOHOM ¥ HAy4HO-TIOMYJSIpHOW HMH(POpPMAIMH, TOJYyYEHHOM U3 Pa3IuYHbIX
MUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMAILHUIO;

OOBSCHATH MPUHLIMIIBI JEHCTBUS MaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh yCI0BHUS UX 0€30MaCHOrO UCIOIb30BaHUS B IOBCETHEBHOW KU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/a POCCHUMCKUX M 3apyOE€KHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHWE IIPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHON KU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpH OOpalIeHWU C NpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHs 3J0POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYXKAIOLIEeH cpene;

paboTaTh B TpyHIe C BbBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAHUPOBaTh pabOTy TIpyNmbl, PAUUOHAIBHO paclpeAesiaTh OOf3aHHOCTH U
MJIaHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJEKBATHO OIIEHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanu KosnvecTBo yacoB JIeKTPOHHbIE
© e pa3meiioB u (undpoBbie)
n/ Bcer Konrpoabnbl = IIpakTuyecku
TeM odpa3oBaTejbHbIE
n 0 e padoThI e padoThlI
NMPOrpamMmbl pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
®dusuka u
METOLEL bubmuorexa [JOK
1.1 A 2 https://m.edso0.ru/7f41bf7
HAy4YHOTO )
IMO3HAHUA -
Wroro mo pazneny 2
Pa3zpnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOoHbI bu6mmoreka [IOK
2.3 COXpaHEeHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcCHOBBI
MOTTeKYIIApHO- bu6mmoreka [IOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 5
TEOpUH
OCHOBBI bu6mmoreka [IOK

3.2 TEPMOJUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHbie
COCTOSIHUS but6mmorexa [IOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a3oBbIC 2
TIePEeXO0/IbI

Hroro mo pazneny 24

Pazgen 4. JIEKTPOJANHAMMUKA



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

bu6mmoreka [JOK

4.1 fﬂeKTp ocratux 10 https://m.edsoo.ru/7f41bf7
2
IlocTossHHEBIM
AIEKTPUYECKUI bubnunoreka [JOK
4.2 TOK. TOKHU B 12 https://m.edsoo.ru/7f41bf7
Pa3IUYHbIX 2
cpenax
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabubl  IIpakTrHyeck
oOpa3oBaTesibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsbl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoe ToJIe. bubmuorexa [JOK
1.1 DJIeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHIYKIMS ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bu6mmoreka [JOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIeOaHUs ic
MexaHnudeckue u bubmuoreka [JOK
2.2 AJIEKTPOMAarHuTH ) 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI ic
bubmuorexa [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c9
7c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
CrielUaIbHOM bubnuotexa [JOK
31 4 1 https://m.edso0.ru/7f41c9
TEOPHHU ~
OTHOCHUTEJIbHOCTH —
Hroro no paszneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

DeMEHTEI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKU 7c
bu6mmorexa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c9

7c



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

Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DIIEMEHTHI bubmuoreka [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
actpodusuku ic
Hroro no pazaeny 7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

bubmuoreka [JOK
006006
6.1 obaiotiee 4 https://m.eds00.ru/7f41c9
MIOBTOPCHHE
7c
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I1O 68 4 !
TTPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara
KonTpounb IIpakTn4yec uupposbie
n/  Tema ypoka Bce U3yYeH
u ro HbIE KHe st o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
®usuka —
HayKa o
;I:;z;f; Bbubnuorexa [IOK
METOMEL 1 https://m.edsoo.ru/ff0
c32e2
MTO3HAHUS
OKPY>KaIOILEro
Mupa
Pons 1 MecTo
(hu3uKH B
dbopmupoBaHUU
COBPEMEHHOM bubnuoreka [IOK
HAy4YHOU 1 https://m.edsoo.ru/ff0
KapTUHBI MUPA, B c33e6
MPaKTUYECKOU
NEeSATEIbHOCTH
11 (71
Mexanunueckoe
JIBIKEHUE.
OTHOCUTENBHOCT
b bubmmoreka IIOK
MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0
JIBUYKEHUSI. ¢3508
[Tepemenienue,
CKOPOCTb,
YCKOpEHHUE
PaBHOMepHOE bubnuotexa [JOK
IIPSIMOJIMHEIHOE 1 https://m.edsoo.ru/ff0
JIBH)KEHUE €3620
PaBHOyCKOpEHHO
o bubnuotexa [JOK
npsMoHHeHiHoe 1 https://m.edsoo.ru/ff0
c372e

JBUYKEHUE
CBoOoaHoe 1 bubnuoreka [JOK

maacHuc.

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

Yckopenue ¢c39cc
CBOOOIHOTO
nageHus
Kpusonunueiinoe
JIBIJKEHHE.
bubnunoreka LIOK
JBmxenue
7 . https://m.edsoo.ru/ffQ
MaTepHaTbHOM
c3ada
TOYKH IO
OKPY>KHOCTH
[Tpunmn
OTHOCHUTEJIBHOCT
u I'anunes.
bubnunoreka LIOK
HNuepunansHbie
8 https://m.edsoo.ru/ff0
CHCTEMBI
c3be8
oTcUeTa.
[IepBbl1it 3aK0H
Hrrotona
Macca Tena.
Cuna. [Ipunuun
CYIIEPIO3HIUN
YHep . bubnuoreka [{OK
cui. Bropoit
9 https://m.edsoo.ru/ff0
3aKkoH HproToHa
c3be8
JUISE
MaTepualbHOU
TOYKH
Tpernii 3akoH
HbroToma uis bubnuoreka [{OK
10 MATeDHATLHELX https://m.edsoo.ru/ff0
P c3bes
TOYEK
3aKkoH
BCEMHUPHOTO
Tarotenus. Cuia bu6nmorexa LIOK
11 TSDKECTH. https://m.edsoo.ru/ff0
[TepBas ¢3d00
KOCMHYECKAs
CKOPOCTH
Cuma
pyrocTH bubmuoreka [IOK
12 ?;H 4 r ] B https://m.edsoo.ru/ff0
akoH ['yka. Bec 3618
Tena
13 Cuna TpeHwusl. bubnmnoreka [JOK

Koaddunuent

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

Tpenus. Cuiia
COIIPOTUBIICHUS
MIPH IBUXKEHUU
Tena B KUAKOCTU
WM ra3e

[ToctynarenbHoe
Y BpalllaTeJIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPIOTO Tea.
MoOMEHT CHJIBI.
IIneyo cuisl.
VYcnosus
paBHOBECHUSI
TBEPJIOTO TENa

c3f76

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c41a6

15

16

Nmmynse
MaTepUalbHOU
TOYKH, CUCTEMBI
MaTepUaIbHbIX
Touek. Mmmynsc
CWJIBL. 3aKOH
COXPaHEHHUs
VMITYJIbCA.
PeakTuBHOE
JIBUKECHHE

PaGota n
MOIITHOCTH CHJIBI.
Kunernmueckas
SHEPTUs
MaTepuanbHOU
Touku. Teopema
00 U3MCHEHNUH
KHHETUYECKON
SHEPIUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c43d6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c4502

17

ITorenmmanpHas
SHEprus.
ITorennuanpHas
SHEprus ynpyro
nedpopMUpOBaHH
O} NPYKUHBI.
ITorennuanpHas
SHEprus Teia

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c46la



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

BOIU3U
MTOBEPXHOCTH
3emian

18

19

IToTreHnnmanbpHbIC
Hu
HEIIOTCHIUAIbH
pIe cuiibl. CBSA3b
paboThl
HEIIOTEHIUAIbH
BIX CHII C
H3MEHEHUEM
MEXaHHIEeCKOH
SHEPTHH
CHCTEMEI TEJl.
3aKoH
COXpaHEHUS
MEXaHUYeCKOH
SHEpPruu

JlaGopaTopHas
pabora
«UccnenoBanue
CBSI3U PaOOTHI
CHJIBI C
M3MECHECHUEM
MEXaHUYECKOU
SHEPTUU Tella Ha
npuMepe
pacTsKeHus
PE3UHOBOTO
KTyTa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c478c

20

21

KoHntponbHas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUs B
MEXaHHUKE»

OcHoBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHMHETHYECKOM
TEOPHH.

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c4b74

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c4dc2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

BpoyHnoBckoe
JIBUKCHHUE.

Hudbdy3us

22

23

24

Xapakrep
IBYKCHHUS U
B3aUMOJICUCTBU
YaCTHI]
BCIIIECTBA.
Monpenu
CTPOEHUS ra3os,
JKUJIKOCTEH 1
TBEPIBIX TEI

Macca monexy:.
Komunuecto
BEIIECTBA.
IlocTossHHAs
ABorazpo

TenmoBoe
paBHOBECHE.
Temneparypa u
€€ U3MEPEHHUE.
ITkana
TeMneparyp
Lenbcus

25

WneanpHbril a3
B MKT.
OcHoOBHOE
ypaBHeHue MKT

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
c4fde

26

27

AOcomoTHas
TeMIeparypa
KakK Mepa
cpeaHen
KHHETHYECKOM
SHEPIUU
JBHKCHUS
MOJIEKYIL.
YpaBHeHue
Menneneena-
Knaneiipona
3akoH

JanpToHa.
['a30BbIE 3aKOHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c5lle



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

28

JlaGopaTopHas
paborta
«Uccnenosanue
3aBHUCHUMOCTHU
MEXITY
napameTpamu
COCTOSIHUS
pa3pexEeHHOTO
raza»

29

H3onporeccel B
UJ€aJIbHOM rase
" Uux
rpadudeckoe
Mpe/ICTaBJICHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c570e

30

BuyTtpennssa
SHEPTUs
TePMOJMHAMUYE
CKOM CHUCTEMBI U
CIIOCOOBI €€
H3MEHEHMS.
KommuectBo
TEIUIOTHI U
pabora.
BuyTtpennss
SHEPTUs
OJHOATOMHOTIO
HJIeaJILHOrO Ta3a

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c5952

31

32

Bunanr
TEIUIONEPEIaun

Y aenpHas
TEMI0EMKOCTh
BEIIIECTBA.
KommuectBo
TEIUIOTHI TIPU
Terionepeaaye.
AnnabaTHbIN
rpouece

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c5c36

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c5c36

33

[TepBblii 3aK0H
TEPMOJIMHAMUKHU
U €ro
MIPUMEHEHNE K

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
chefc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

usomponeccam

HeobparumocTh
IIPOLIECCOB B bubnuoreka [JOK
34 IIPUPOJIE. https://m.edsoo.ru/ff0
Bropoii 3akoH 6230
TEPMOAMHAMUKH
[Tpunmn
neficrsis u KIIT bu6nmorexa [IOK
35 . https://m.edsoo.ru/ff0
TEILJIOBOM
c600a
MAaIIIHHBI
36 [ukn Kapnao u
ero KII/{
OKOJIOTUYECKHE
37 PpOoOJIEMBI
TETIOdHEPTETUK
u
O060011aroIui
YPOK
bubnunorexka LIOK
«MomnekynspHas
38 o 0 https://m.edsoo.ru/ff0
n3uka. OCHOBBI 6938
TEPMOTUHAMUKHA -
»
KonTponbHas
pabota o Teme
bubmmoreka IIOK
«MonekynspHast
39 o 0 https://m.edsoo.ru/ff0
n3rka. OCHOBBI 6350
TEPMOTUHAMUKH -
»
[Tapoo6pazoBan
ue u bubmmoteka IIOK
40 KOHJIEHCAIHSI. https://m.edsoo.ru/ffo
Hcnapenue u c63b6
KHUIICHUE
AOcomoTHas U
OTHOCHTEJIbHAS
bubnunoteka LIOK
BJIAYKHOCTh
41 https://m.edsoo.ru/ff0
BO3/IyXa. ) 6448
Hacpmiennnrit
nap
TBépnoe Teno. bu6muoreka [JOK
42 Kpucrannuueck https://m.edsoo.ru/ff0
ve 1 aMop(HBIE c65f0



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

Tena.
AHU30TpONHUA
CBOWCTB
KpPHUCTAJIJIOB.
Kunkue
KpUCTAJUIBIL.
CoBpeMeHHbIE
MarepHuabl

IImaBnenue u

KpUCTAILTU3AIUS
V rerbHas bu6nmorexa [IOK
43 ' https://m.edsoo.ru/ff0
TEII0Ta 6708
IUIABJICHUS. E—
Cybnumarnus
VYpaBHeHue bubnnoreka [JOK
44 TEMIOBOTO https://m.edsoo.ru/ff0
Oasanca 6820
Dnekrpusanus
Te.
DIIEKTPUUICCKHI bubnnorexa [JOK
45 sans p Jlea Buta https://m.edsoo.ru/ffo
PAL. o c6bcc
ANMEKTPUICCKUX
3apsIoB
[IpoBoaHUKH,
TUDJIEKTPUKU U
ITOJTYTIPOBOTHHUK bubmuoreka [{OK
46 H. 3aK0oH https://m.edsoo.ru/ffQ
COXpaHEHUS cébcc
ANEKTPUUYECKOTO
3apsaa
Bsanmonelicteu
€ 3apsI0B. 3aKOH
bu6nmorexa LIOK
Kynona.
47 . https://m.edsoo.ru/ff0
ToueuHsIlt
. céeed
ANEKTPUYECKUI
3apsin
HanpsioxénaocTth
ANEKTPUUIECKOTO
nons. Tpumm bu6muoreka [IOK
48 ' https://m.edsoo.ru/ff0

CyNEPIO3ULINU
AJIEKTPUUECKUX
noieit. Jluann

c6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

HANPSHKEHHOCTH

49

Pabora cui
3IEKTPOCTATUYE
CKOTO MOJIS.
ITorenmma.
PasHocTh
MMOTEHIINATIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
c6f00

50

51

[IpoBoaHMKY U
JUDJICKTPUKHU B
3IEKTPOCTATUYE
CKOM IIOJIE.
JludnekTpudecka
i
MIPOHUIIAEMOCTh

DNeKTPOEMKOCTh
. Kongencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c7126

52

DNEeKTPOEMKOCTh
IUIOCKOTO
KOHJICHCATOPA.
DHeprus
3apsHKEHHOTO
KOHJICHCATOpa

bubmuoreka [{OK
https://m.edsoo.ru/ff0
c72c0

53

JlaGoparopHas
paborta
"U3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaropa"

54

[TpunIMn
JICUCTBUS U
MIpUMEHEHNE
KOHJICHCATOPOB,
KOIMHUPOBAILHOTO
amnmapara,
CTPYHHOTO
TIPUHTEpA.
DneKTpocTaTuyie
CKasl 3aluTa.
3a3zemiieHue
ANEKTPONPUOOPO
B

55

DneKTpUUeCcKUi



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

56

57

58

59

TOK, YCJIOBHSI €TO
CyIIIECTBOBAHHUSI.
IlocTosHHBIN
Tok. Cuia Toka.
Hanpsoxenue.
CornpoTuBieHue.
3axon Oma s
ydacTKa [enu

IlocaenoBaTenbu
oe,
napajuiesIbHOE,
CMEIIaHHOE
COCJIMHECHHE
MIPOBOIHHUKOB.
JlaGopaTopHas
pabora
«3yuenue
CMEIIIaHHOTO
COCJIMHECHHUS
PE3UCTOPOB»

Pabota n
MOIIIHOCTD
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna
3akoH Oma 11
MOJIHOMN
(3aMKHYTOM)
BJIEKTPUYECKON
uenu. Koporkoe
3aMBIKaHUE.
JlaGoparopHas
pabota
«M3mepenue
OJIC ucroyHnka
TOKa U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS

OnexTpoHHas
MIPOBOJIUMOCTh
TBEPIBIX
METaIJIOB.

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c74f0

bubnunorexka LIOK
https://m.edsoo.ru/ff0
c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

60

61

3aBHCHUMOCTh
COTIPOTHUBIICHUS
METAJIJIOB OT
TEeMIIepaTypHl.
CaepxnpoBoauM
OCTh

DIIEKTPUUYECKUI
TOK B BaKyyMe.
CpoiicTBa
3IEKTPOHHBIX
My4KOB
[TonynpoBoaHuk
H, UX
COOCTBEHHAA U
MpUMecHas
MIPOBOJIUMOCTb.
CsoiicTBa p—Nn-
nepexo/a.
[TonynpoBoaHuk
OBBIC IPUOOPHI

bubmuoreka [{OK
https://m.edsoo.ru/ff0
c84ae

62

63

DneKTpuuecKun
TOK B pacCTBOpax
W pacruiaBax
JIEKTPOJIUTOB.
DEeKTpOIUTHYEC
Kas
JMCCOLMALIUS.
DNeKTpon3

DneKTpUYeCcKui
TOK B Tra3ax.
CaMocTosTeIbH
BIM U
HECAMOCTOSITEb
HBIN pas3psii.
Moaus.
IInazma

bubnmorexa LIOK
https://m.edsoo.ru/ff0
c82ba

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c84ae

64

DNEeKTpUYECKUe
puOOpHI U
YCTPOMCTBA U UX
MIPaKTUYECKOE
MIPUMEHEHHUE.
[IpaBuna

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

TEXHUKHU

0€30I1aCHOCTH
O06006aroIui
oK bu6nmmoreka [IOK
65 Zg ; 1 https://m.edsoo.ru/ffQ
JIEKTPOAMHAM c88be
HKa»
KontposbHas
pabota mo Teme
«DJIEKTPOCTATUK
. bu6nmoreka [IOK
a. [ToctogHHBIN
66 . 1 https://m.edsoo.ru/ff0
AIEKTPUICCKUI
c8a8a
TOK. TOKH B
Pa3IMYHBIX
cpenax»
Pe3epBHbIit
YPOK.
K bubnunorexka LIOK
OHTPOJIbHAS
67 5 1 https://m.edsoo.ru/ff0
pabora 1o Teme c8C56
"DneKTpoauHaM
nka"
Pe3epBHbIi
YPOK. Bbu6mmoteka [JOK
68 O06001aroIui 1 https://m.edsoo.ru/ff0
YPOK IO TEMaM c8f6c
10 xmacca
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






