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NNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHs Ha YpOBHE CpeHEro 001ero oopa3oBanus pazpadoraHa
Ha OCHOBE TOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOH 00Opa30BaTEIbHOU
nporpammel, mpencraBieHHbx B @I'OC COO, a Takxke ¢ yu€toMm ¢enepanbHoil paboueit
IpOrpaMMbl BOCIMTAaHUS M KOHIENUUHU MpenojaBaHust ydeOHoro npeamera «Pusmka» B
oOpa3oBaTenbHBIX oOpraHu3amusx Poccuiickoit  ®enepanuu, pealu3yIONMX OCHOBHBIC
o0pa3oBaTenbHbIE TPOTPAMMBI.

Cogepxanue MporpaMMbl 1m0 (U3MKE HAMpaBICHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa obOydarontuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gu3nKe Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITETFHOCTHOTO Toixoaa. [Iporpamma mo pusmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k TUIaHUPYyEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIllpeaMETHBIM
pe3ynbpraraM OOyYeHHs, a TaKKe YYHUTHIBAET HEOOXOAMMOCTh Peau3alliid MEXIPEIMETHBIX
CBs3eM (PU3MKM C eCTEeCTBEHHO-HAyYHBIMH yueOHBIMU IpenMeramu. B Heil ompenpenstorcs
OCHOBHBIE I[eH M3Yy4YeHHs] (DU3MKU HA yPOBHE CpPEeIHEro olIiero odpa3oBaHUs, IUIAHUPYEMbIS
pe3ynbTaThl OCBOCHUSI Kypca (PU3UKU: JINYHOCTHBIE, METANIpEAMETHBIE, TpeIMETHbIE (Ha 0a30BOM

YPOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOGHMSI Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
MpeIMETHBIC PE3yJIbTAThI MO T0/IaM O0yUCHUS;
coJiepkaHue yuebHoro npeamera « Pu3rka» 1Mo rojgam o0yyeHusl.

Odu3rka Kak Hayka o Haubosiee 00X 3aKOHAX MPUPOJIbL, BHICTYIIAs B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKPY)KaIOLEeM MHpeE.



IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui €CTECTBEHHO-HAyYHBIX YYEOHBIX
npeaMEeTOB, MOCKOJIbKY (bHSI/I‘ICCKI/Ie 3aKOHBI JICKAT B OCHOBC ITPOLICCCOB U HBHCHHﬁ, N3Yy4aCMbIX
XuMuen, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEIISeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJYYCHHS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMH CBOMCTBaMH U Ipyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMupoBaHUe
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOy4aromuxcs, B (OPMHPOBAHWUE YMEHHU TPUMEHSITH
Hay‘-IHBIﬁ MCTO/] MO3HAHUSA TPU BBIITOJIHCHUN UMHA y‘ICGHBIX HCCHGHOBaHHﬁ.

B ocHOBY kypca (u3uku 11sl ypoBHSL CpeAHETO 00IIero 00pa3oBaHusl MOJIO0KEH PSI UACH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMITEI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SIBISETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHal U3 BCEX Pa3felioB (M3HMKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEHl MaTepuan Kypca GU3NKH 00BEAMHEH BOKPYT
buznueckux Teopuid. Bemymmum B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BEMIECTBE U IIOJIE.

Hoesa cymanumapusayuu. EE peanuszanus NMpeanonaracT UCIoJb30BaHUE T'yMaHUTAPHOTO
noTeHuuana Gu3n4eckoi HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kypc Gu3uku npeamnoigaraeT 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJOTUYCCKHUX MPUIIOKEHUH N3YYSHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocuzayuu peanusyercs IOCPEACTBOM BBEIEHHS DJJIEMEHTOB COJEpXKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM NpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAeHUs MPo0IeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKHA Ha YPOBHE CpPEAHEro OO0IIero oOpa3oBaHMs
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPEICTABICHUH O CTPYKTYpe IOCTPOCHUS
¢usmueckoil Teopuu, poiau (GYHAAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
Hay4YHBIX SBJICHUI 1 IPOIECCOB).

CucTeMHO-JIeSITeNbHOCTHBIN MOIX0/ B Kypce (M3UKH PEaNn3yeTcs MPexk/e BCero 3a cuér
OpraHu3aluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIB30BAHHE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUEHHUYECKUX NPAaKTUYECKUX palboT. BeigeneHue B ykazaHHOM mepeuHe JabopaTOpHBIX padoT,
IPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OO0pa3oBaTEIHHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieunBaeTCsl OBJaJCHHE OOYYAaIOUIMMUCS YMEHHSMH IIPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NpeII0KEHHBIX THIIOTES.

bonpiioe BHUMaHHE yJENseTCsl PEIICHUI0 pacYETHBIX U Ka4yeCTBEHHBIX 3anad. [lpu sTtom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIIBIO,
MO3BOJISIOIINE TPUMEHATh N3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OAHOTO pasjena Kypca,



TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasnenoB. /[ KayecTBEHHBIX 3aqad MPHUOPHUTETOM
ABJIIAKOTCA 3aJaHHs Ha O6’b$ICHeHI/Ie MNPOTCKAHUA (bI/IBI/I‘-IeCKI/IX SIBJICHUU U mponeccoB B
OKpY’)KaIOIIeH >XWU3HM, TpeOyromue BbIOOpa (PU3NUECKOW MOMAENW I CUTYallMH TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TtpeboBanmsimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrieueHn0 yueOHOro mporiecca 0a30BbIi ypOBEHb Kypca GHU3MKH HA YPOBHE CPEHETO 0OIIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOMHeTa (PU3MKU WU B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAy4YHOro LMKiIa. B kaOunere (uszuku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBINOJHEHHS YKa3aHHBIX B
IporpaMMe 1o (Gpu3nKe y4eHU4eCKUX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PYJ0BaHUE.

JleMoHCTpaniiOHHOE 00O0pyaoBaHWEe (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAIBHON TOCTATOYHOCTH M 00ECIeYHBACT MOCTAHOBKY MEPEUUCIICHHBIX B MPOTPaMMe TI0
(GU3MKe KIIOYEBBIX JEMOHCTpAIUi ISl MCCIEIOBAHUS H3Yy4YaeMbIX SIBICHHM M TIPOIIECCOB,
IMIUPUUYECKUX U PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHKE I YYCHUUECKUX MTPAKTUUECKUX paboT OPMHUPYETCS B BUIE
TEMATUYCCKUX KOMIIJIEKTOB H O6€CH€‘II/IBaeTC}I B pacq'éTe OOHOTO KOMIUICKTA Ha ABYX
obOyuaronuxcsi. TemMaTHueckre KOMILUIEKTHI JIa0OpaTOpHOrO 00OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BAHUW AHAJIOTOBBIX U LII/Iq)pOBBIX HpI/IGOpOB, a TakKXeE
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CUCTEM B BUJIC IU(DPOBBIX TA00PATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(GopMHpOBaHHUE HHTEpeca U CTPEMJIEHHA OOYyYaroIUXcs K HayyHOMY H3YYEHUIO NPHUPOJBI,
pa3BUTHE WX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJCTABICHUN O HAyYHOM METOJE MO3HAaHUS U (POPMHUPOBAHUE UCCIIEA0BATENBCKOTO
OTHOILIECHHSI K OKPY KAIOLINM SIBJICHUSM;

(opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yueHHsI OCHOB CTPOCHMSI MaTEPUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PH3HUKH;

(dopmHpoBaHUE YMEHHH OOBSICHATH SIBJICHUS C UCIOIb30BAHNEM (PU3MUECKUX 3HAHUM U HAy4YHBIX
JI0Ka3aTeNbCTB;

(GopMHpOBaHUE TNPEICTABICHUN O PONM (U3MKU U1 Pa3BUTUS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUM.

JlocTrokeHHe 3TUX Ielield 00ecrednBaeTCsl PElICHHEM CIEAYIONIMX 3aaad B IPOIecce
U3y4eHHs Kypca (pU3UKU Ha YPOBHE CpPEIHEro o0Iiero o0pa3oBaHuUs:

npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX,
BKJIIOYas MEXaHHKY, MOJIEKYJSIPHYIO (H3HKY, DJICKTPOJMHAMHKY, KBAaHTOBYIO (H3HKY U
AIIEMEHTHI aCTPOPHU3UKU;

dopMupoBaHne YMEHHH NPUMEHSATh TEOPETHUECKHE 3HAHMA Il OOBACHEHUS (QHU3MYECKUX
SIBIICHUH B IPUPOJIE U ISl IPUHSTUS MPAKTUUECKUX PEIICHUH B TOBCEAHEBHOM KU3HH,
OCBOEHHE CIIOCOOOB PEUICHUS PA3IMYHbIX 33/1a4 C SIBHO 33/1aHHON (HU3MYECKOI MOJIEINBIO, 3a/1a4,
MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/1aHUE (U3UUECKOM MOJENH, aJeKBaTHOW YCIOBHSIM
3a/1a4H;

NOHMMaHWe (HU3UYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX TPOLIECCOB, UX BIMSHUS Ha OKPY’KAIOIIYIO CPENy;

OBJIQJICHUE METOJaMHM CAMOCTOSITEIbHOTO TUIAHUPOBAaHMA M TPOBEACHUS  (PU3HUUECKUX
9KCIIEPUMEHTOB, aHAIM3a M HWHTEPIpETannd WHGOPMAIMH, ONPENCICHHS JJIOCTOBEPHOCTH
NOJIYYEHHOTO pe3yJIbTara;



CO3/IaHWE YCJIOBUUA A Pa3BUTUA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
ACATCIIbHOCTH.

Ha n3ydenne ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs OTBOIUTCS
136 gacoB: B 10 kiacce — 68 yacos (2 yaca B Hezieno), B 11 ximacce — 68 yacoB (2 yaca B HEZIEIIO).
[Ipennaraembiii B mporpamMMe 1o (GU3HMKE IMEepedyeHb JTabOpaTOPHBIX M MPAKTUYECKUX pPadoT
SIBJIIETCS. PEKOMEHJIOBAHHBIM, YUYUTENb JIelaeT BBIOOp IPOBENEHUS Ta0OPaTOPHBIX paboOT H
OTIBITOB C Y4ETOM WHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yYatOIINXCsl.

COJEPKXAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUA OKpY’Karolero mupa. Poib
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (pU3HKe.

MopenupoBanue (HU3NYECKUX SBIEHUU U TiporieccoB. Hayunbie rumotessl. Ouznueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B (QOpPMHUPOBAHUH COBPEMEHHOM HAay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU NS TETLHOCTH JIIOICH.

Llemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe ABHUKCHUC. OTHOCHUTENBLHOCTE MEXAHUYECKOTO ABUKCHUS. Cucrema
otcuéta. Tpaekropus.

[lepememienue, ckOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpEHHE
MaTepHaIbHON TOUYKHU, UX MPOEKLUHU Ha OCH CHCTeMbl KoopAHHAT. CloXKeHue NnepeMeleHni 1
CJI0’KEHHE CKOPOCTEM.



PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPsSMONMHEHHOE IBIKEeHHE. ['paduku 3aBUCUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHUS, ITYTU U ICPCMCIICHUA MaTepI/Ia.HBHOI\/'I TOYKHU OT BPCMCHH.

CBoOonHOe majieHne. Y CKOpeHne CBOOOIHOTO TaCHHUS.
KpuBonuneiiHoe nBukeHue. J[IBUKEHME MaTEepUAIbHOM TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOM 1O MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHAs ckopocThb. [lepron n yactora

oOparenus. LleHTpocTpeMUTENIEHOE YCKOPEHHUE.

TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHHE CHAPSI/IOB,
LEMHbIE U peMEHHbBIE TIEPEeIaUn.

Llemoncmpayuu

Mopnenb CHCTeMBI OTCUETa, MILTIOCTPALNS KHHEMATUYECKUX XapaKTEPUCTUK JBUKCHHUS.
[Tpeobpa3zoBanre ABMKEHUM C MCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpolIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHwusi CBOOOTHOTO TaICHUSI.

Hampasiienrne CKOpOCTH MPH ABMKEHUU TI0O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LIEIbIO OMPEAeICHIS] MTHOBEHHOU CKOPOCTH.

I/ICCJ'ICI[OBaHI/Ie COOTHOHICHUS MCKIY IIYTAMU, HpOﬁHCHHBIMH TCJIOM 3a IMOCJICA0BATCIbHBIC

paBHbIE TPOMEKYTKH BPEMEHHM IPU PaBHOYCKOPEHHOM JBUKEHUU C HAYallbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3ydeHue NBUKEHUS 1IapuKa B BSI3KOW HKUJKOCTH.
Wzyuenue nBuxeHus Tena, OpOomEeHHOT0 TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anunes. Ilepsoiit 3akoH Hprotona. HepLaabHbIE CUCTEMBI
OTCUETA.

Macca tena. Cwia. IlpuHnun cynepno3uuuu cuwil. Bropoit 3akoH HeroToHa ans
MaTtepualibHOM TOUKHU. TpeTuii 3akoH HploTOHA 171 MaTepHaibHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna Tsoxectu. [lepBas kKocmMuyeckasi CKOPOCTb.

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



Tpenue. Buas Tpenust (mokosi, ckoibxkenus, kauenusi). Cuia tperus. Cyxoe tpenne. Cuna
TPEHUsl CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuument tpenns. Cuna conpoTuBICHUS MPH
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[ToctynarenbHoe U BpaliareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OcH BpauieHus. [1neuo cunbl. YceiaoBus paBHOBecHs TBEPIOTO
Tena.

Texundeckue YCTpOﬁCTBa U TPAKTHYCCKOC IMPHUMEHCHUC: IMOAIIMWIIHUKHK, JIBUXKCHHC
HCKYCCTBCHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHne nHepLMH.

CpaBHEHME MacC B3aUMOJICUCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JAedopMaIiu.
HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHUH.
CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.
VYcnoBus paBHOBecus TBEpAOTo Tena. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
Wzyuenue nBuxkeHns Opycka o HaKJIOHHOW TITOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO Tella, HMEIOIIETO OCh BpaLCHUS.
Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc mMaTepranbHON TOUKH (T€Ja), CUCTEMbl MaTepHaIbHBIX TOYEeK. VIMIyIbC CHIIBI U
M3MEHEHHE UMITYyJIbCa Tella. 3aKOH COXPaHEHUs UMITyJibca. PeakTMBHOE ABHKECHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi mMarepuanbHOM Touku. Teopema 00 M3MEHEHWM KHHETUYECKOM
JHEPIUU.



[TorenunanbHas 3Heprus. [loTeHnmanbHas 3Heprus ynpyro 1eopMUpPOBAaHHON MPYKUHBL.
[MoTennmansHas 3HEPrHst TeNa BOJIM3U TOBEPXHOCTH 3EMITH.

IloTenumanpHble 1 HENOTCHUMAIbHBIC CHIIBIL. CBs3b paGOTBI HCIIOTCHIHMAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM OHEPIUU CUCTEMEI TCII. 3aKoH COXpaHCHUA MEXaHHYeCKOM OHCPI'HH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudeckue yCTpOWCTBA U IPAKTHUYECKOE NPUMEHEHHUE: BOLOMET, KONED, MPYKUHHBII
IIUCTOJIET, IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHECHMsI HMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoxa moTeHIIMANIEHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

Hzydyenne aOCONIIOTHO HEYNPYroro yjapa € MOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOW HDHEPruu Teja Ha
IpUMepe PacTSKEHHS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyJisipHasi pu3uKa 4 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KHHETUUECKON TEOPUH U UX ONBITHOE 0OOCHOBaHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.
Mogenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPABIX TN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konmnuectso Bewectsa. [locTosiHHass ABorazpo.

TemnmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens upeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KMHETHYECKOW TEOPUH
UleaTbHOTO Tra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIJIOBOTO ABWKEHMS yacTull ra3a. [llkamna remnepatyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon JlansroHa. M3omporeccsl B UI€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mNpelcTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30XO0pa,
u3obapa.

TexHMUecKue yCTpOCTBa U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThl, [OKa3bIBAIOLIUE JHUCKPETHOE CTpPOEHHE BelecTBa, (oTorpaguu MOJEKys
OPraHUYEeCKUX COCIAUHECHUMN.

OmnbiTe! 0 AU(PY3UN XKUIKOCTEH U Ta30B.

Monens OpOYyHOBCKOTO IBHIKEHUSI.

Mopens onbiTa lllTepHa.

OnBITH, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.
Mozens, HiUTIoCTpUpYIOLIasi IPUPOY JaBIICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITH, HIUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSIHUS UACATBHOTO ra3a, U30IPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpeneneHnre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpEHHMH 00BEMa
KOMHAaTBI, IaBJICHUS U TEMIIEPATyPbI BO3yXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEXly TapaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHaMuueckass cucreMa. BHYTpeHHss S>HEpruss TEPMOJAMHAMUYECKOM CHUCTEMBI U
criocoObl €€ u3MeHeHus. KomuuecTBo TemnoTel U pabora. BHyTpeHHss 3HEprusi 0JJHOATOMHOIO
UJCAIBHOrO0 raza. Buael Teronepenaun: TEIIONPOBOAHOCT, KOHBEKIUS, U3TyUeHHE. Y AeIbHas

TEMI0EMKOCTh BEIIECTRA. KommgecTBO TENIOTHI IIpu TeIuIonepeaayc.

[onsarue 06 angnadbarnom npouecce. [1epBolii 3akoH TepMoanHaMuKy. [[pumeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omponeccam. ['paduueckas nHTepnperanus paboTsl rasa.

Brtopoii 3akon TepmonnHaMuki. HeoObpaTuMOCTh IPOIIeCcCOB B MPUPO/IE.
Tennossie MamHbL. [IpUHIUTIEI AEHCTBUS TEIIOBBIX ManiuH. [IpeoOpa3oBanus SHEPTUHU B
TETUIOBBIX MamuHax. KoadduimenT noneznoro aeicTus Temnooit Mamuusl. Lukn KapHo u ero

KOA(PHUITMEHT TI0JIE3HOTO IEUCTBHS. IKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTETUKH.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: JBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

3meHeHne BHYTPEHHEW HSHEPTrUM Tela TPH COBEPIICHUU padOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJT IEHCTBUEM CIKAaTOTO BO3TyXa, HarpeBaHue d(hupa B TaTYHHOU TpyOKe My TEM TpeHUs
(BUICOIEMOHCTpAITH ).

N3meneHnne BHyTpeHHEH dHEPTHH (TEMIIEpATyphl) TeNa MPH TeIIonepenaye.

OmnbIT M0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENs BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3Mmepenne yienbHOM TeMI0EMKOCTH.
Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Dazoswvie nepexoont

[TapoobpazoBanue u koHaeHcanus. Mcnapenne u kurnenue. AOGCONIOTHAS. U OTHOCUTEINIbHAS
BJIQXKHOCTh BO31yXxa. HacelmeHHbl map. YuenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TCMIICPATYPhbI KUIICHUA OT OaBJICHUS.

Tsépnoe teno. Kpucrammmueckue u amop@Hbie Tesa. AHU30TPOIUS CBOHCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruioTa riasieHus. CyOnumarusi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoiicTBa M NPAaKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJIyYEHHUSI COBPEMEHHBIX MaTEpUaIoB, B TOM YUCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu noHU>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIAKHOCTH.

Habmronenre HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. diiekTpoguHaMuKa
Tema 1. Dnexmpocmamuka

OnexTpuzauust Teln. ONEKTpUYecKui 3apsa. JlBa BHMJA DSIEKTPUUECKHUX — 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsgoB.  3akoH Kymona. TodeuHbId  ANEKTPUYECKUA  3apsjl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nossd. [lpuHumn cyneprno3uuuun
INEKTPUYECKUX MONEH. JINHNN HANPSIKEHHOCTH IIEKTPUYECKOTO MOJIA.

PaGoTa cun anexkrpocrarudeckoro moss. [loreniman. Pasnocts motenmanos. [IpoBogauku
U JURJIEKTPUKHU B JIEKTPOCTATUUECKOM ToJie. [[usnexTpuueckas IpOHUIIAeMOCTb.



OnekTpoéMKocTh. KoHaeHcatop. DIEKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHuueckue yCTpONCTBa W MPAKTUUECKOE MPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

Y CTpolcTBO ¥ IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3alluTa.

JIM3IeKTPUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh SHCKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpPA OT IJIOIIAaau IJIACTUH, PACCTOAHUA
MCKAY HUMHU U ,Z[HBJIGKTpH‘-IGCKOfI IMPOHUITACMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOrO0 TOKA. MICTOUHMKM TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTUBIICHUE BElIEeCTBA.
[TocnenoBarensHOE, NapajlieNbHOE, CMEMIAHHOE COEIMHEHHUE MPOBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akoH J[xoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIAsl CHjla U BHYTPEHHEE CONIPOTUBIICHUE MCTOYHMKA TOKA. 3aKkoH OMa 1is
MOJTHOM (3aMKHYTOH) 3J1eKTpruecKoil nenu. KopoTkoe 3amMbIkaHueE.

DNEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJLIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOcTBEHHass M TPUMECHAsh MPOBOAUMOCTH IOIYIPOBOJIHUKOB.
CgoiicTBa p—n-niepexoa. [TomynpoBoTHUKOBBIE PUOOPHI.



DJIEKTPUYECKUH TOK B PAcTBOpax M pacijlaBax »>JEKTPOJUTOB. IDJIEKTPOJUTHUECKAS
U CCOIUAIUs. DIEKTPOIIU3.

DNeKTpuueckuil ToK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENbHBIN pa3psa. MonHus.
[Tna3zma.

TexHn4eckue yCTponcTBa U MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKMA TOKA, OJICKTPOHArpeBaTelbHBIE MPUOOPHI, OSJIEKTPOOCBETHTEIHHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHMS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HaIPSKEHHUS.

3aBHCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPUYCCKUX IIPOBOAHUKOB OT [JJIHWHBI, IIJIOIIAaAN
MOIMCPCUYHOTO CCUCHUS U MaTCpUaJia.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsamoe u3MepeHue HMEKTPOABWKYIIEH CHibl. KOpOoTKOe 3aMbIKaHME TalbBAHHMYECKOIO
9JICMCHTA U OLICHKA BHYTPCHHCT'O CONNPOTUBJICHUA.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

NckpoBoii pa3psaa U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yudeHne cMeIaHHOTO COEAMHEHUST PE3UCTOPOB.

I/I3MepeHHe BHGKTpO,Z[BI/I)I(yHIGfI CHJIbI HCTOYHHKA TOKA U €TO BHYTPCHHCTO COIIPOTUBJICHUS.

Hab6mronenue anexTpomusa.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kjacce OCYHIECTBISIETCS C YYETOM
COACPKATCIIbHBIX MCKIPECAMCTHBIX CBsI3ell ¢ KypcaMu MAaTCMAaTUKU, 6I/IOJIOFI/II/I, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meswxcnpeomemuvie nouwamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,

SKCHCPUMCHT, MOACITIUPOBAHUEC, MOJCIIb, UBMCPCHUC.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHHH, TuHeitHas QyHKIMs, napabona, runepoona,
UX rpa¥Ku ¥ CBOWCTBA, TPUTOHOMETpHUYECKNE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC,



OCHOBHOC TPHUI'OHOMETPHYCCKOE TOXIACCTBO, BCKTOPbI M HUX NPOCKIHWHM HAa OCH KOOpIAMWHAT,
CJIOXKCHHUC BECKTOPOB.

buonoeusn: MexaHndeckoe JBI)KEHUE B JKMBOW mpupoze, 1uddysus, ocMoc, TEII000MEH
KMBBIX OPTaHW3MOB (BHJIBI TEIJIONEpEIauy, TEINIOBOE PABHOBECHE), INEKTPHUYECCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCIUICCTBA,
MOJIApHass Macca, TCIIJIOBBIC CBOMCTBa TBépI[I)IX TECII, )KPI,HKOCTCﬁ U Ta30B, J3JICKTPUYCCKHUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAs JUCCOIUALIUS, ' aJIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpazoBaHUe IBUKEHUH ¢ UCIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHHUS B
TEeXHHUKE, TOIIIMITHUKY, WCIIONH30BAHUE 3aKOHA COXPAHEHHUs HMITYyJIbca B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOIYYSHUS! COBPEMEHHBIX MaTEpHaJIOB, B TOM YHUCIIE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpPUHTEp, 3JIEKTpOHArpeBaTeibHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHl. B3aumonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
nHAyKUud. KapTrHa TMHUN MarHUTHOW MHIYKIIMH T10JIS HOCTOSSHHBIX MarHUTOB.

MarauTtHoe mosie NpOBOJHMKA ¢ TOKOM. KapTWHa JMHMM WMHIYKUWW MarHUTHOTO ITOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoieicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moayinb W HampaBieHHME. J[BHJKEHUE 3apsDKEHHOM 4YacTHLBl B
OJIHOPOJTHOM MarHuTHOM mojie. Paborta cumsl Jlopenma.

SIBieHnEe BIEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BeKTOpa MArHUTHOM HWHIYKIUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIHN. 3aKOH IEKTPOMAarHUTHON MHAyKuuK Papanes.

BuxpeBoe anexkTpuyeckoe Mose. DIEKTPOJBIKYIIAS CHUJIa UHIYKIUU B IMPOBOIHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.



[TpaBuio Jlenua.

NHayKTUBHOCTB. SIBlIeHHE CAMOMHAYKIUH. DIEKTPOIBUKYIIAs CHIIa CAMOMHTYKIIUH.
OHeprust MarHUTHOTO MOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.

Texuudeckue yCTpOﬁCTBa U TOPAKTUYCCKOC MNPHUMCHCHUC. TIOCTOSAHHBLIC MArHHWTHI,
OJICKTPOMArHuThl, 3JICKTPOABUIATCIIb, YCKOPHUTECIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAS I1C€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.
JIuHUY MHIYKIMKA MarHUTHOTO TIOJIA.
B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.
SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIHH.

IIpaBuiio Jlenna.

3aBHCUMOCTh BHGKTpOI[BI/DKYH_Ieﬁ CHJIbI MHAYKIIUU OT CKOPOCTU HU3MCHCHUSA MArHUTHOTO
IIOTOKaA.

SIBiieHME CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3ydyeHrne MarHuTHOTO MO KaTYIIKU ¢ TOKOM.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MAarHWTa Ha PAMKY C TOKOM.

HccnenoBanue sIBJICHUS YIEKTPOMArHUTHON WHIYKITHH.

Pa3pen 5. Kojed6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHbsle KoJ1e0anus

KonebGarenbnast cucrema. CBoOomHble MexaHW4eckue Kosebanus. [apMoHuueckue
kosnebanus. Ilepuon, uactora, ammiauryaa u ¢asza konebanuid. IIpy>XKMHHBIH MasSTHHK.



MaremMaTnyeckuii MasTHUK. Y paBHEHHE TrapMOHUYECKUX KojieOanuii. [IpeBparnienue sueprum npu
TrapMOHUYECKUX KOJeOaHHIX.

KoneGarenpubiit koHTYyp. CBOOOIHBIC AIIEKTPOMArHUTHHIE KOJICOAHUS B HJICAIBHOM
KoneOaTeTbHOM KOHTYype. AHAQJIOTHS MEXIy MEXaHHUYECKMMH U DJICKTPOMarHUTHBIMHU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHs PHEPTUU B HJICAUILHOM KOJEOaTeIIbHOM

KOHTYpe.

[IpencraBienue o 3aryxaroumux KosjeOaHHUsIX. BbIHyXIeHHbIE MeXaHUYECKHE KoJaeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHHs.

Ilepemennbiii Tok. CHUHYCOMAIbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMHJII/ITy,Z[HOG n ,Z[GI\/'ICTByIOH_Iee 3HAYCHHUC CUJIbI TOKA U HAIIPSKCHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTPEOICHUE DICKTPUUECKON SHEPrUH.
OKOJIOTUYECKME PHUCKM TIpU IPOU3BOIACTBE JNEeKTpodHepruu. KynpTypa ucnonap3oBaHus

ANEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HH.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUH 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUHU JJIEKTPOIIepeIay.

Llemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeIbHOM CUCTEMBI (MIPYKUHHBIA WIH MAaTEeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx KojieOaHu.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.
Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHUJIBI  TOKA UM HANpsOKEHUST OT  BpPEMEHH) Ui
AIIEKTPOMATHUTHBIX KOJICOAHHIH.

Pe3onanc npu MmocCJCA0BATCIbHOM COCIAUMHCHHUU PC3HUCTOPA, KATYIIKHW HHAYKTUBHOCTU U
KOHACHCATOopa.

Monenb TUHUY 3JIEKTpoIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH IICpHOaa MaJIbIX KOHe6aHHﬁ T'py3a Ha HUTHU OT JJIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne TIEPEMEHHOTO TOKa B IEMM W3  TOCIEIOBATEIBHO COCTUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaCHUMHbBLE B0JIHbL



MexaHn4deckue BOJIHBI, YCIIOBUs pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus
U JiuHa BonHbL. [lomepeuHble M TMpoOJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HU3JIy4Y€HHUs DJEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHoi BojaHe. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MpelloMIICHHe, noysdpu3auusa, audpakuusa, uHTepdepeHuus.  CkopocTb

SJICKTPOMArHUTHBIX BOJIH.

[Ikana >MeKTPOMarHUTHBIX BOJH. IIpMMeHEHHE AIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
ObITY.

[TpuHIMTIBI PAIHOCBA3U U TeNeBUACHUA. Patnonokanus.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLICH CPeIbl.

TexHuueckue ycTpolcTBa M NPAKTUYECKOE MPUMEHEHME: My3bIKAIbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIMIIMHE, pajaap, paguonpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacpoOCTPaHEHHUE ONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHUK 3BYKa.

HabmioneHne oTpaxxeHus U MPEIOMICHHSI MEXaHUYECKUX BOJIH.

Habmonenue narepepeHny u 1uppakiud MEXaHHUECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOM W YacTOTOM
Kosie0aHui.

I/ICCHGI[OBaHI/Ie CBOMICTB SJICKTPOMArHUTHBIX BOJIH: OTpPaXCHUC, MMPCJIOMJICHHUC,
noJsipu3anus, Audpakius, THTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOE paclipoCTpaHEHUE CBETa B OMHOPOIHOM cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUW B TIJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TIPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TTOKa3aTelb

npesnoMiuenus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbII yroa IOJHOIO BHYTPEHHETO
OTPaKEHUS.



Hucniepcus cBera. CrioxkHBIN cocTaB Oemnoro ceta. [IBer.

ColOuparomue W pacceuBaroniue JHUH3BL. ToHKas uH3a. DOKYCHOE pacCTOSHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opMysia TOHKOM JIMH3bBI. Y BEIMUCHUE, TaBAEMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast onrtuka. WMutepdepenums cBera. KorepeHTHbIE HCTOYHHUKU. Y CIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHLIMOHHON KapTHUHE OT JBYX CHH(a3HBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YcinoBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUY MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHu4yeckue ycTpOWCTBAa W NPAKTHUECKOE NPHUMEHEHHE: OYKH, Jymna, ¢oToammapar,
MIPOCKITMOHHBIN armapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJISIPOU.

Llemoncmpayuu

[IpsmonuHeitHOEe paclpocTpaHeHHe, OTpPaKEHHWE M TpelomiieHHue cBera. Onruueckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpakeHue. Mozenb CcBeTOBOA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

Hab6nronenue aucnepcun cBera.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.
[Tony4eHue cexkTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.
Habmronenue nonsipu3auu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Habmronenue aucrnepcuu cBera.



Pa3nes 6. OcHOBBI cienIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH

I'panuipl NpUMEHUMOCTH KJIACCUYECKOM MeXaHWku. [locTynarsl crienManbHONM TEOpUHU

OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOJIYJSl CKOPOCTHM CBETa B BaKyyMe, IPUHIIMI
OTHOCHUTEILHOCTA DUHINTENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/[JICHHE BPEMEHH U COKpAIlleHUE ITHUHBIL.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmol K6AHMOEOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u SHeprur GOTOHA C €ro YACTOTOW. DHEPTUs U UMITYJIbC
dboToHa.

OtkpeiTue u wucciaenoBanue Goroddpdexkra. OmbiTel A. [I'. CroneroBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreitna g porosdpdexra. «Kpacnas rpanunay porodddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuuyeckue ycTpoWCTBa U NPAKTHUECKOE NpUMEHEHHe: (OTOAIEMEHT, (OTOAATUHK,
CoNTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
CBeTOoauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopna mo paccestHuio o -4actunl. [lnanerapHas
mozenb atroMa. [loctymatel bopa. U3nyuenue u mornomenrne GoTOHOB MPHU MEPEXoJie aToma ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPIMH aTOMa BOJIOPO/A.

BosHoBbIe cBoiicTBa yacTull. Bonubl ge bpoitns. KoprycKyisipHO-BOJHOBOW Tyaau3M.



CronTagHoe U BBIHYXACHHOC N3JIYUCHUC.

TexHuueckue yCTpOHMCTBA U NPAKTHYECKOE TMPUMEHEHHE: CIEKTPaIbHbIA aHaIu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Ornpenenenne JIMHBI BOJIHBI Jla3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, I0Ka3bIBAIOIIUE CI0KHOCTh CTPOCHHUS Aapa. OTKPHITHE PaIMOAKTUBHOCTH.
Omnsitel Pesepdopnaa mo onpeneneHuio coctaBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykimonHas moaens siapa [eitzen6epra—lBanenko. 3apsi
sapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacmaj. ['amma-usmydenue. 3aK0oH
pPaauoaKTUBHOTO pacraja.

DHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Snepusiii  peaktop. Tepmosimepubiii cuHTe3. [IpoOieMbl W TEPCHEKTHUBBI  SIACPHON
HHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTEeTUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
Metoap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YaCcTHUII.
dyHTaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO pu3nueckoit KapTUHBI MUpA.

TexHuueckue ycTpoWCTBAa U MPAKTHYECKOE MPUMEHEHHE: JT03UMETp, kKamepa BuibcoHa,
SJIEPHBINA peakTop, aTOMHast boMoOa.

Llemoncmpayuu
CuéTurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Oranbl pa3BUTHA acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUEHHUE aCTPOHOMUHU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABHKCHHUE.

ConHeynas cucrema.

Connue. Conneunast akTUBHOCTb. Mcrtounuk sHeprum ConHua W 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTepUCTUKH. J{narpaMma «CeKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTb» JJIsi  3BE31  TJIaBHOU
nocneaoBarenbHOCTH. BHyTpenHee cTpoeHue 3BE34. CoBpeMEHHBIE TPECTABICHUS O

IIPOUCXOXKAEHNUH U 3Botoluy ColHIA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Mineunsiii [1yTs — Hama [NanakTtuka. [Tonoxxenue u npmxenne Connia B ["anaktuke. Turbl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE IBIPHI B sIAPAX FalaKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. Pazberanue ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionennss HeBOOPYKEHHBIM TJIA30M C HMCIIOJB30BAaHHMEM KOMIBIOTEPHBIX MPUIIOKEHUH
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nonymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JlyHsl, miuaner, Maeunoro Ilyrtu.

Oo6o0maroniee noBTOpeHHE

Pone ¢u3ukM W acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM, COIMAIBHOU |
TUYECKOH chepax AeaTeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, poJib (u3nyeckod Teopun B (HOPMHUPOBAHHMH TPEIACTABICHUN O
¢u3nueckoil KapTuHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM pPsy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTABICHUHN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kjmacce oCyHIECTBISIETCS C YYETOM

COACPKATCIIbHBIX MCKIPECAMCTHBIX CBsI3ell ¢ KypCaMu MAaTCMAaTUKU, 6I/IOJ'IOFI/II/I, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnuvle nouwsimusi, CBS3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHHMS:
SIBJICHUE, HAy4YHBI (akT, TUMOTe3a, (U3WYecKas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: pelieHne CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHUYecKue (DYHKIMHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIAECTBO, BEKTOPHl M HX
NPOEKIUN Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIC JJIEMEHTApHBIX (YHKIIHH,
NPU3HAKK 000U TPEYTOJIbHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX GUTYp U 00bEMa Tell.

buonoeus: snexrpuueckue SBICHUS B )KUBOU pUpoe, KojeOaTeNbHbIe IBUKECHUS B dKUBOU
MIPUPOJE, ONITUYECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBUE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJLIM4YecKassh CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pemIETKY, CIIEKTPAIbHbIN aHaIH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py, (OTOChEMKa 3E€MHOM
MOBEPXHOCTH, MIPEACKAZAHNE 3EMIICTPSICEHUH.

Texnonozus: TUHUM SJIEKTPONEpeay, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JEKTPOJBUIATENb,
WHIYKIIMOHHAS TIeYb, pajap, pPaauonpuEéMHUK, TeJIEBU30p, aHTeHHa, TeinedoH, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJIOKOHHAs OTNITHKA, COJIHEYHAsI OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yuebHOro mpenmera «Pu3Mka» Ha YpOBHE CpeIHEro oOmero oOpa3oBaHM
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHIKEHHE  CIEIYIOMIMX  JIMYHOCTHBIX,
METaIpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHUS ydeOHOoro mpenmera «DU3HKay MOIDKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH O0y4YarolIMXCsl PyKOBOACTBOBATHCS C(HOPMHPOBAHHONW BHYTpPEHHEH
MO3ULIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALMUM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHne >KM3HEHHOIO OMbITa M OMbITa AEATEIbHOCTH B IMPOILIECCE peaTu3alli OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN IE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON TMO3MIMHM  OOydYarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;



MPUHATHE TPAJAMIIMOHHBIX OOIICYEITIOBEYECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IESTEILHOCTh B HMHTEpEcax TPa)KJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTMPaBIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHME B3aMMOJCHCTBOBATH C COLMAIBHBIMM HHCTUTYTAaMH B COOTBETCTBHH C HX
(GYHKUIMSAMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOI 1€ATENbHOCTH;
2) IaTPUOTHYECKOT0 BOCIIMTAHMS:
c(hOpMUPOBAHHOCTHh POCCUHCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHHUSIM POCCHHCKHUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTH OLICHUBATH CUTYALMIO M IPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B I€ATEILHOCTH YYEHOIO;

OCO3HAHWE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMBOTO Oy TIyIIIETO;
4)3CTEeTHYeCKOT0 BOCIIMTAHUSA:

JCTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYast SCTETUKY HAYyYHOI'O TBOPUYECTBA, IPUCYIIETO
(bu3MIeCcKOi HayKe;

5) Tpya0BOro BoCIMTAHUSA:
MHTEPEC K pa3InIHbIM cepam Mpo(heCCHOHATBHON IESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (u3uKOW M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccun u

PCAIN30BbIBATH COOCTBEHHEIC JKU3HEHHEIE IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHUIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0J10rM4YeCcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTHYECKON KYJBTYpBl, OCO3HAaHHME TJ00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIICHHUE NEUCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMS LIeJIei
yCTOfI‘-IHBOFO paBBI/ITI/I}I YCJIOBCUCCTBA,

pacuIMpeHue OmbITa JIEATETbHOCTH 9SKOJIOTMYECKOM HAaNpaBlIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PU3HMKe;



7) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTL B IIPOLCCCC NU3YUYCHUA (1)I/I3I/IKI/I
OCYHICCTBIIATE MPOCKTHYIO U UCCIEAO0BATCIILCKYIO ACATCIBHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHUBePCAIbHbIE YUeOHbIEe 1eiCTBHS
Ba3zoBrble JJornueckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJUPOBAaTh W aKTyaJU3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OnpeacCIAATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPHUU UX NOCTUIKCHUS
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPEUHNA B paCCMATPHUBACMBIX Q)HBH‘ICCKI/IX SIBJICHUSAX,

pa3pabatbIBaTh IJIaH pelIeHus MpoOIeMbl C yUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIICACTBUH ACATEIHHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH paboTy B YCJIOBUSAX peabHOrO, BHUPTYaIbHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HCHHBIX MPOOJIEM.
Ba3zoBrbIe ucciaenoBareLCKHE AeHCTBHSA:

BJIQJICTh HAYyYHOW TEPMHUHOJOTHEH, KIIOYEBHIMU TOHSATUSIMH U METOIaMHU (U3HUECKON
HayKH;

BJIJICTh HaBBIKAMHM y4e€OHO-MCCIIEIOBATEILCKON U MPOEKTHOW NEATETLHOCTH B 00JIACTH
(bu3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB PEIICHUs 3a1a4
(U3UIECKOTO CoNIep KaHusl, TPUMEHEHHUIO PAa3IMYHBIX METOIO0B ITO3HAHUS;

BJIAJICTh BUJAMHU JESATECIBHOCTH IO IMOJyYECHHIO HOBOTO 3HAHUS, €ro HHTEPIPETaIuH,
HpeO6paSOBaHI/IIO 1 MIPUMCHCHUTIO B PA3JIMIHBIX y‘-I€6HI>IX CUTyalusax, B TOM YUCJIC TPU CO3JaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;



BBISBJIITh IPUYMHHO-CIICJCTBEHHBIE CBA3HM W aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATb
TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTBI JUIsl JOKA3aTeJIbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh
IapaMeTpsl U KPUTEPUU PELICHHUS,

AHAJIM3UPOBATH IMOJIYUCHHBIC B XOA€ PCIICHUS 3aa4n PE3YJIbTAThl, KPUTUICCKU OLICHUBATH
X JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON 1EATEILHOCTH, B TOM
qucIie IPU U3YYEHUU (PU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMCTb NICPCHOCUTH 3HAHUSA 1O (bmm(e B IPAKTUYCCKYIO OGJ’I&CTB KHU3HCACATCIIbHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHANbHBIE MTOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIONINE ajJbTepHATUBHBIEC PEILICHUS.

PatGora ¢ undopmanmeii:

BJIaACTb HABBIKAMH TOJYYCHUA I/IH(bOpMaI_[I/II/I (bHBI/I‘ICCKOI‘O COACpKaHNA N3 UCTOYHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh TIOUCK, aHalu3, CHUCTEMaTH3alui0 |
MHTEpIpeTannio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM IMpEICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

HCIIOJIB30BATh CPCACTBA HH(bOpMaL[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B peHIICHUN
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad C CcOOJI0JeHHEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, pecypcocOepexeHns, MPaBOBBIX M ATHUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COMAEpX)aHUSA B pa3NIUYHBIX (opMaTax C y4ETOM

Ha3Ha4yeHUs HH(GOPMaIIUU U LIeJIeBON ayJUTOPHH, BBIOUpPast ONTUMAIbHYIO (OPMY MpECTaBICHUS
Y BU3yaJlU3alluu.

KoMMyHMKaTUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKax (pU3MKH U BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIMH U CMAT4aTh KOH(IUKTHI;

pa3BépHyTo N JIOTUYHO H3JIaraTb CBOXO TOYKY 3pCHUA C HCIOJIB30BAHUCM A3BIKOBBIX
CPEACTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUIYaTbHON paboTHI;



BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AEHCTBHI ¢ y4éTOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEHN Ka)KJI0T0 4jieHa KOJUIEKTUBA;

HpI/IHI/IMaTB Ieian COBMGCTHOﬁ ACATCIIBbHOCTH, OpFaHI/I3OBI>IBaTI> n KOOpI[I/IHI/IpOBaTI:
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaeisiTh POJIU C YUETOM MHEHUH

YYaCTHHUKOB, 00CYKIIaTh PE3yJIbTaThl COBMECTHOU PadOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXJIOTO YYaCTHHKA KOMAaHJbI B OOIINI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaratTb HOBBIC ITPOCKTHI, OLCHUBATL HUACU C MO3UIMU HOBHU3HLI, OPUTMHAJIbHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYHICCTBIATE IIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHHUE B PA3JIMYHBLIX CHTyallUsIX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMAaTUBHBIM.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmnsanms:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITENLHOCTh B 00NACTH (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (hOPMYJIHUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHUs PAcuyETHBIX M KAa4eCTBEHHBIX 3a/1ad, IUIAH
BBIIIOJIHEHUS] MIPAKTHYECKOM paboThl € Y4YETOM MMEIOLIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OLIGHUBATh MIPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIINH B 001aCTH (PU3HKH, TOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, IMOIMOHAbHbIN HHTEJJIEKT:

AaBaTb OILICHKY HOBBIM CUTYyalUSAM, BHOCUTH KOPPCKTUBBI B ACATCILHOCTL, OLUCHHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,;

BJIa/IETh HAaBBIKaMH [M03HABATENbHON pedIeKCHU KaK OCO3HAHHUS COBEPIIIAEMbIX ACHCTBUIM 1
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYallud, BEIOOpa BEPHOIO PEIICHUs;



YMETh OLICHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHS M0 WX CHIDKECHUIO;
NPUHUMATh MOTHBBI M QpTYMEHTHI IPYTHUX NP aHAIN3€E PE3YIIbTaTOB JIESITEIHLHOCTH,
NPUHUMATH ce0s1, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U aPT'yYMEHTBI IPYTHUX [IPU aHAJIN3€E PE3YJIbTaTOB ACATEIbHOCTY;
NPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLUIMOKH.
B nporniecce 1ocTrKEHNs TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI 1O (PU3HUKE IS

YPOBHS cpefHero olmiero o0pa3oBaHus y OOyYarONIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN

UHTEJUICKT, MPEATOJIaraloniii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN C(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBAHNUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJICHNE, CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSIM U MTPOSIBIIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBALMH, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHIKECHMIO LIEJIM U YCIEXY,
ONTHMH3M, HHALINATUBHOCTb, YMEHHE JCHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHHUMATh AIMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLIEHUS C APYTUMHU
JIOAbMU, 3a00TUTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOydenus B 10 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX Pojb U MECTO (HU3WKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4yHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIEeSITEIbHOCTH JIIOACH;

YYHUTHIBATh TPAHMIIBI IPUMEHEHHS U3yUYEHHBIX (U3UYECKUX MOJICNICH: MaTepHaIbHAs TOYKa,
WHEpIHaIbHAs CHCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, UCANBHBIN ra3, MOJEIH CTPOCHUS
ra3oB, )XHJAKOCTEH W TBEPABIX TEJ, TOUCYHBIA AIEKTPUUCCKUHN 3apsij] MPU pelieHnH (HU3HIECKUX
3a1a4;

pacrio3HaBaTh (pu3HuecKue SBICHHS (IPOIECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSIPHO-KMHETHUECKOH TEOPHH CTPOCHMS BEIIECTBA M AJIEKTPOIMHAMUKH:



pPaBHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJIMHEHHOE [BUKCHHE, CBOOOIHOE TIaJCHHE Tell,
JBUKEHHE 110 OKPY>KHOCTH, MHEPIIUs, B3auMoiericTBre Tel, nuddy3us, OpOyHOBCKOE IBUIKEHUE,
CTPOCHUE JXKUAKOCTEH W TBEPABIX Tell, H3MEHEHUE 00BEMA TeJl IPY HarpeBaHUU (OXJIKICHUN),
TEIJIOBOE pPaBHOBECHE, HUCHApeHWe, KOHACHCAIWs, TUIABJIICHUWE, KPUCTAJUTM3AIUS, KUIICHUE,
BJII&KHOCTH BO3]lyXa, MOBBIIICHUE JIABJICHUS Ta3a IPU €r0 HarpeBaHUH B 3aKPHITOM COCY/IC, CBSI3b
MEXy MapaMeTpaMu COCTOSIHHSI ra3a B HM30MPOIeccaxX, JIEKTpU3alus Tell, B3auMOJCHCTBUE
3apsiliOB;

ONKCHIBATh MEXAHHUYECKOE IBUKEHHE, HCIOIb3ys (hU3MUEeCKHe BEJIUYUHBL: KOOPAMHATA,
nyTh, NEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHa, UMIYJbC Tela, KMHeTHYecKas
SHEprus, MOTEHLHWaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYecKash MOIIHOCTb, MpH
OIMCAHUU TIPABUILHO TPAKTOBATH PUINUECKUIN CMBICIT HCIIOIh3yEMbIX BETUYHH, KX 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE NAaHHYIO (U3UYECKYIO BEIIMYMHY C JAPYTUMU
BEJIMYUHAMU;

ONUCHIBAaTh W3YyUYEHHbIE TEIUIOBbIE CBOMCTBA TN U TEIUIOBBIE SIBIICHUS, HCIOJIb3YsI
¢usznueckue BEIMYMHBI: JaBIIEHWE Tas3a, TemIepaTypa, CpeAHssi KHHEeTHYecKas JHeprus
XAa0THYECKOTO JABUKEHUSI MOJIEKYJ, CpEIHEKBaJApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, KodQ(UIMEHT MOJEe3HOro IEHUCTBUS TEIJIOBOTO
JBUTATEIS; TIPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINUYSCKUIN CMBICIT HCIIOIB3YyEMbIX BEIIMYHUH,
uX O00O3HAYeHUS M EOUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DPU3HMYECKYIO
BEJIMYMHY C JPYTHMH BEITUIHHAM;

ONKCHIBATh M3yUYEHHBIE AJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJEKTPUUECKHUE SIBICHUS
(porecchl), UCTONb3ysl (PU3NUECKUE BEITMUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HANpsDKEHHOCTh TOJIS, MOTEHIMAJN, pPa3HOCTh IOTEHUHUANOB; NpPU OMNHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMY;

aHAJTM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBICHUS, MCIOIb3ys (PU3MUECKUE 3aKOHBI U
IPUHLUIBL. 3aKOH BceMHUpHOro TtAroreHus, I, Il u III 3akonsr HproToHa, 3aKOH coXxpaHeHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHMS MMITYJIbCA, IIPUHIUI CYNEPIO3UIIANA CUJI, IPUHLUIT
PaBHOIIPaBUs HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KHHETUYECKYIO TEOPUIO CTPOCHHUS
BEIICCTBA, TAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIMM TEIUIOBOTO JIBHKEHUS
MOJIEKYJT ¢ aOCOJNIOTHOM TeMIiepaTypoil, MepBBId 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPAaHEHHS
JIEKTPUUECKOTO 3aps/a, 3aKkoH KyJloHa, TPy 3TOM pa3ianyaTh CIIOBECHYIO (hOPMYIUPOBKY 3aKOHa,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHIUIIBI JCHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyath ycIoBHsA UX O€30MIaCHOTO MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;

BBITOJIHATh 3KCIIEPUMEHTHl 10 HMCCIENOBAaHMIO (DU3MYECKHX SBICHUH M MPOIECCOB C
UCTIONIb30BAaHUEM  TPSIMBIX M KOCBEHHBIX H3MEPEHHMH, NpU 3TOM  (QOPMYJIHPOBATH
npobaemy/3agady ¥ rHIOTe3y y4eOHOro SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyIoBaHus, TPOBOJMUTE ONBIT U OPMYITHPOBATH BEIBOJIEI;

OCYHIECTBIISATh NpPSIMbIE M KOCBEHHbIE H3MEpPEeHMs] (PU3UUYECKHX BEIMYWH, MPU ITOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUA W HCHOJb30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH MEXTy PU3NYSCKUMU BEIMUYNHAME C UCIIOJI30BAHUEM MPSIMBIX
U3MEpPEHUl, TpU 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (DUKCHpPOBATh pe3yJbTaThl MOIYYEHHOMN



3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TAOIHI U TPadUKOB, J1e71aTh BHIBOJIBI 10 PE3yJIbTaTaM
UCCJICI0BAHMS;

coOuoaTh mpaBmiia OE30MacHOTO TpyJda NpPH TNPOBEICHHHM HCCICAOBAaHUN B pamKax
y4eOHOTr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000pyIOBaHHUS;

pemiaTh pacu€THBIE 3aJauyd C SBHO 3aJaHHOM (U3WYECKOH MOJENbI0, HCIONb3Ys
(u3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHa/IM3a YCJIOBHS 3aJjaul BHIOUPATh (GU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOI'O 3HAaYE€HUsT (PU3MUECKON BETHMUUHBI;

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUHMBYIO LIETIOUKY
paccy X AeHH ¢ Oopoi Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH M (PU3UUECKUE SBIICHUS;

UCTIONIb30BATh ITPU PEIICHNH y4eOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIOHHbBIE TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAHHs, WHTEPHpPETallMd M TMpPEICTaBICHHUs y4eOHOH M HaydHO-
HOMYJISIPHOI HH(OPMALINH, TOTYIEHHON U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATN3UPOBATh
noJy4aeMyro HH(popMauio;

NPUBOIUTH TPUMEPHI BKJIAAAa POCCHUCKHUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI];

UCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS TI0 PU3UKE B TOBCEAHEBHOMN JKU3HH JJIs1 00eCTICUCHUS
0€30MacHOCTH NpU OOpaIlEHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, Ui COXpaHEHUs
3JI0POBbS U COOTIOACHUSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTath B rpynre ¢ BHIIOTHEHUEM PA3TUYHBIX COUUAIBHBIX POJIEH, INIAHUPOBATh paboTy
TpyNObl, palUOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KAOI'O M3 YYaCTHUKOB I'pYIIbI B
pelIeHrne paccMaTpUBaeMoO MPOOIEMBI.

K konmy oOydenus B 11 kJjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

JIeMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (U3UKU B (OPMHUPOBAHUH COBPEMEHHOM
Hay4yHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUUYECKOU
JeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUPA;

YUUTBHIBaTh TPAaHUIBl TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH
JNEKTPUYECKUH 3apsifl, JIyd CBETA, TOUEUHBI HCTOYHHK CBETA, IACPHAs MOJIEIIb aTOMA, HYKJIOHHAS
MOJIENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NYECKHX 3a/1a4;

pacro3HaBaTh (HU3UYECKUE SBJICHHS (TMPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIUSA, JAEHCTBME MArHUTHOTO TIOJISI HAa NPOBOJAHUK C TOKOM M JBWXKYUIMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacPOCTPAHEHUE CBETA, OTPAXKEHUE,
npejomiieHue, uHTepdepeHuus, audpakiuus W TONSpU3aLUs CBeTa, IHUCIEpPCUs CBeTa,



dotoanexkrpuuecknii 3pdext (PororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PAJIMOAKTUBHOCTH;

ONMCHIBATh M3YyUYEHHBIE CBOMICTBA BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO TMPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUIM 3apsia, CHila TOKa, JJIEKTPHUECKOE
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIEHUE, PA3HOCTh MOTEHIIHANIOB, 3JIEKTPOIBUKYIIIAs CHIIA,
paboTa TOKa, WHAYKIHMS MAarHUTHOTO Mo, cuia Ammepa, cuna JlopeHIla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJIeH, MepuoJ M YacTtoTa KojeOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IpOIlecce TapMOHUYECKHUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, MPHU OMHCAHWU TMPABUIHHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HWCIONB3yEMbIX BEIMYUH, WX OOO3HAYCHWS U CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMY,

OMKCHIBATh M3YyYEHHBIE KBAHTOBBIC SIBICHHUS W MPOLECCHl, HCHOIb3YS (UINUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, HHEPrus U
uMnyiasc (OTOHA, TMEPUOJ NOJypachaaa, SHEpPrHs CBsI3W AaTOMHBIX Sep, NpU OMHCAHUU
NPaBUWIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (POPMYJIbIL, CBSI3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

aHAIM3UPOBATh (PU3MUYECKHE IMPOLECCHl U SBICHUSA, UCIHONB3Yysd (DU3MUECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATENBHOIO W MAPAUICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
PSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 111 GoTodDPEeKTa, 3aKOH COXpaHECHUSI DHEPTHH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAHEHUS DIJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MAacCOBOTO YHUCIA,
noctynatel bopa, 3akoH pagMOAaKTUBHOIO pacmaja, OpU O3TOM pas3indarh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHWE M YCIOBUSA (TpaHUIIBI, 00JacTH)
MPUMEHUMOCTH;

ONpPEIEIATh HANPABICHUE BEKTOpAa MHIYKLMM MarHUTHOI'O IO/ IPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBIMOJIHATh JKCIIEPHUMEHTHI 110 HWCCICIOBAaHHIO (DU3MYECKUX SIBICHWUH M MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (HOpPMYJIHPOBATH
npo0JemMy/3aady 1 TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUs1, MPOBOAMTH OIBIT U OPMYIUPOBATH BHIBOJIBI;

OCYILECTBIIAATh TPSIMBbIE M KOCBEHHbIE H3MEPEHUs (HU3NUECKUX BEIMYHH, IPU 3TOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM TMPSMBIX U3MEPEHUM:
IPpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJbTaThl MOJIYYCHHOM 3aBUCHMOCTH
¢busznyecKkux BEIWYMH B BHUAE Tabnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHMSI;



coOnrofarh mpaBuia OE30MacCHOTO TpyAa MPU NPOBEACHUHM HCCIEAOBAHUM B paMKax
y4e0HOTO0 JKCIEpUMEHTa, Y4eOHO-HUCCIIEOBATENILCKOH M MPOCKTHOW  JEATENBHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIa0OpaTOPHOTo 000PYI0BaHMUS;

pemiath pacuy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbI0, HCIONIb3YS
duznyecKkre 3aKOHBI ¥ MIPUHIIUIGI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4d BBIOMPATh (PUZNYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAUMBIE A €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTh MOJYICHHOTO 3HAYCHHS (PU3NUECKON BETHYNHBI,

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUUECKH HENPOTUBOPEUHMBYIO LIETIOUKY
paccy X AeHH ¢ OOpol Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH M (PU3UUECKUE SBIICHUS;

HCIIOJIB30BaTh IpH PCUHICHUHN y‘ICGHBIX 3ala4 COBPpCMCHHBIC I/IHq)OpMaI_II/IOHHBIC TEXHOJIOTUU
JUIE TIOWCKA, CTPYKTYPUPOBAHHS, WHTEPIpPETAlMA ¥ TPEICTABICHHUS yYeOHOH M Hay4dHO-
HOMYJIIPHOI MH(POPMAIIUH, TTOTyYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUYECKH aHATTM3UPOBATh
noJtygaemMyro uHGOpMaIuio;

OOBSACHATH MPUHILIMIIBI AEWCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3iuyaTh
yCIIOBUS UX 0€30MaCHOTO UCTIONIB30BaHUS B TIOBCETHEBHOM JKU3HH;

NPUBOIUTH TPUMEPHI BKJIAAAa POCCHUCKHUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE IIPOLIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS TI0 PU3UKE B TOBCEAHEBHOMN JKU3HH JJIs1 00eCTICUCHUS
0€30MacHOCTH NpU OOpaIlEHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, Ui COXpaHEHUs
3JI0POBbS U COOTIOACHUSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTatrh B rpymie ¢ BHIIOTHEHUEM PA3TUYHBIX COUUAIBHBIX POJIEH, INIAHUPOBATh paboTy
TpyOObl, palUOHAIbHO pacHpelessiTh OOS3aHHOCTH U  IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KAOI'O M3 YYaCTHUKOB I'pYIIbI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No | HaumeHnoBanue KonnuecTBo yacos DneKTpoHHBIE (ITUPPOBLIC)
n/m | pasgenos uteM | Beero | Kontponbabie | [Ipaktudeckue | 00pa3oBaTENbHbBIE PECYPCHI
POrpamMMBbl paboThI paboThI
Pa3nen 1. PU3UKA U METO/IBI HAYYHOI'O ITO3HAHUS
1.1 | ®usuka u 2 bu6mmoreka [IOK
METO/TBI https://m.edsoo.ru/7f41bf72
HAy4YHOTO
MO3HAHUS
Wroro no paszneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemarnka 5 Bbu6nuoreka [JOK
https://m.edsoo.ru/7t41bf72
2.2 | lunamuka 7 bubmmoreka [JOK
https://m.edsoo.ru/7t41bf72
2.3 | 3aKkoHBI 6 1 1 bubmuorexa [JOK
COXpaHEHUS B https://m.edsoo.ru/7t41bf72
MEXaHUKE
Hroro no pazngeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINMHAMHUKA

3.1 | OcHOBBI 9 1 bubmuorexa [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7t41bf72
KUHETUYECKON
TEOpUHU

3.2 | OCHOBBI 10 1 bubmuorexa [JOK
TEPMOJIMHAMUKH https://m.edsoo.ru/7t41bf72

3.3 | Arperarubie 5 bubmmoreka [JOK
COCTOSIHHS https://m.edsoo.ru/7t41bf72
BEIIIECTBA.
dazoBbIe
MEPEXO/IbI

Wroro no pazngeny 24

Paznea 4. JIEKTPOJAMHAMUKA

4.1

DJIEKTPOCTATHKA

12

1

bu6mmoreka [IOK
https://m.edsoo.ru/741bf72

4.2

ITocTostHHBIH
ANEKTPUYECKUAMN
ToK. Toku B
Ppa3IUYHBIX
cpenax

12

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazngeny

22

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68

11 KJIACC

No

/o

Haumenosanue
pa3zienoB U TeM
MIPOTPaMMBI

KonnuecTtBO yacoB

Bcero

KoHnTponbHbIe

IIpakTrueckue

paboTsl paboThI

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPCHI

Paspea 1. JIEKTPOJUNHAMUKA




1.1 | MarauTHoOe€ 1oe.
DJIeKTpOMarHuTHas
HWHIAYKIOUSA

11

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazngeny

11

Pa3nen 2. KOJIEBAHUS U BOJIHBI

2.1 | Mexannueckue u 9 but6mmoreka [IOK
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 | Mexanuueckue u 5 1 bubmoreka [IOK
3JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97¢
BOJIHBI

2.3 | OnTuka 10 but6mmoreka [IOK

https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 | OcHOBBI 4 1 bubmoreka [{OK
crenuaibHON https://m.edsoo.ru/7f41c97¢
TEOpUU
OTHOCHTEIIFHOCTH

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 | DneMeHThI 6 bubmoreka [IOK
KBAHTOBOM ONTHUKH https://m.edsoo.ru/7f41c97¢

4.2 | Crpoenue atoma 4 bubmmoreka [JOK

https://m.edsoo.ru/7f41c97¢

4.3 | ATomHOE SApO 5 but6mmoreka [IOK

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

Hroro no pazngeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 | DnemeHTHI 7 1 bu6mmoreka [IOK
aCTPOHOMHUU U https://m.edsoo.ru/7f41c97c
acTpodu3uku

Hroro o pasaeny 7

Pasnea 6. OBOBIIAIOLIEE 110

BTOPEHUE

6.1 | O6o6maromee 7 bubmoreka [IOK
MTOBTOPCHHE https://m.edsoo.ru/7f41c97¢

Wroro no pazngeny 7

OBLIEE KOJIMYECTBO | 68 4

YACOB I10

ITPOTPAMME
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