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IHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHsI Ha ypOBHE CPEAHEr0 00Iero oopa3oBaHUsl
pa3paboTaHa Ha OCHOBE MOJOKEHUN 1 TPeOOBAHUH K pe3ybTaTaM OCBOCHUS OCHOBHON
obpasoBarenbHOM Mporpammel, npeAcTaBieHHbIX B DI'OC COO, a Takxe ¢ yu€Tom
benepanpHON paboueil mporpaMMbl BOCITUTAHUS U KOHIETIIINH MPENO0IaBaHUs yueOHOTO
npeameta «dusnka» B o0pa3oBaTelbHBIX opranu3anusax Poccutickont @enepanun,
peaTn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copneprkanue porpamMmsl 1o (pU3MKe HANIPABIEHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KpTHHBI Mupa oOyyaromuxcst 10-11 kiaccoB npu o0yyeHnu ux ¢pusnke Ha 6a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-/IESITEIbHOCTHOI 0 noaxoa. [Iporpamma no ¢usnke cOoTBETCTBYET
tpedoBanussM OI'OC COO k miiaHupyeMbIM JUUHOCTHBIM, IPEAMETHBIM U METAIIPEIMETHBIM
pe3yabTaTaM 00y4eHUs, a TAKXKE YUUTHIBAET HEOOXOAUMOCTb PeaIn3alii MEXIIPEIMETHBIX
CBsi3el (PM3UKHU C €CTECTBEHHO-HAYYHBIMH y4eOHBIMH ITpeaMeTaMu. B Hell onpenensoTcs
OCHOBHBIC LI€JIM U3Yy4eHUs (PU3UKHU HAa YPOBHE CPEJHEro 00Iero o0pa3oBaHusl, INIAHUPYEMbIE
pe3yJbTaThl OCBOCHUS Kypca (U3UKH: IMYHOCTHBIC, METAPEAMETHBIC, PEIMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pM3uKU Ha 0a30BOM YpPOBHE, B TOM YHCIIE
IPEMETHBIC PE3YJIBTAThI IO TOAAM O0yUYCHHS;

cojepxaHue yueOHoro npeamera «Pu3uka» 1o rogam o0yueHusl.

®du3nka KaK HayKa 0 HanOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAUECTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUI 00 OKpY’KaroIieM MUpe.
IkoibHBINA Kypc PU3UKH — CHCTEMOOOPa3yIOLIHii IS €CTECTBEHHO-HAYYHBIX y4eOHBIX
IPEMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHUN, N3ydaeMbIX
XUMHEH, OnoJoruei, pu3ndeckoit reorpadueii u actpoHomueii. Micnonap3oBaHne u akTUBHOE
npuMeHeHHne (U3NYECKUX 3HAHUHN OIpeeIseT XapakTep U pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJyYEHUSI HOBBIX
MaTepHaJoB € 33J]aHHBIMU CBOWCTBAMHU U ApYrux. M3ydeHue pu3nku BHOCUT OCHOBHOU BKJIa/l B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa 00ydaromuxcs, B popMUpOBaHUE YMEHUI
NPUMEHSATh HayYHBIH METOJ IO3HAHUS MPH BBHIIOJHEHUN MU Y4EOHBIX HCCIIEI0OBAHUH.

B ocHOBY Kypca pu3uku i ypoBHSI CpeTHEro 001Iero o0pa3oBaHus MOJI0KEH P UIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yerocmnocmu. B COOTBETCTBUU € HEH KypC SIBISIETCS JJOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUHU C HEl MaTepHai Kypca GU3nK1 00beIMHEH BOKPYT
¢uznueckux Teopuid. Beaymmm B kypce sBisieTcst popMUpOBaHUE PEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peannzanys npeanonaraeT UCIojib30BaHHe T'YMaHUTapHOTO
noTeHIMaza pu3nyeckoi HayKu, OCMBICIIEHUE CBSI3M pa3BUTHS (PU3HUKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMHU ITPOOIIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GuU3nku npezmnonaraeT 3HakOMCTBO € IHIUPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNH N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuszayuu peannsyercs IOCpPEeICTBOM BBEICHUS 3JIEMEHTOB COJIEPKaHUs,
MOCBSIIEHHBIX HKOJIOITMYECKUM IpobiieMaM COBPEMEHHOCTH, KOTOPhIE CBA3AaHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYXKJIEHHsI TPOOJIeM palliOHAILHOTO MPUPOIONIOIB30BaHUS U
HKOJIOTMYECKOI 0€30M1aCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (GU3UKU Ha YPOBHE CpeJHEro o0Iero o0pa3oBaHus SBISIOTCS
du3nueckue Teopun (GOPMUPOBAHUE MPEACTABICHUN O CTPYKTYPE MOCTPOCHHS HUIUUECKOM
TEOPHH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB M MIPUHILIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O



NpUpoe, TPaHULIAX TPUMEHUMOCTH TEOPHH, I ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUHN U
IPOIIECCOB).

CuCTeMHO-IeITENFHOCTHBIHN MOAX0/] B Kypce (DU3UKU peaTn3yeTcs MPEXkIe BCEro 3a CUET
OpraHHU3aIiK 3KCIIEPUMEHTAIBHOM J1eATeNbHOCTH o0yyatomuxcs. J{ns 6a30Boro ypoBHs Kypca
(U3UKU — ITO HCIIOIB30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCTIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o hU3UKe 00bETUHEHBI B OOIINNA CITMCOK
YUYCHHUYECKUX MPAKTUYECKUX paboT. Brlenenne B yka3aHHOM MEepevHe JJadopaTOpHBIX padoT,
MPOBOAMMBIX ISl KOHTPOJISL M OLEHKHU, OCYILIECTBIISETCS] Y4aCTHUKaMH 00pa30BaTeIbHOIO
npoliecca UCX0/s U3 OCOOCHHOCTEH TNIAaHMPOBAHUS M OCHAIIeHU KaOuHeTa Gpu3uku. [Ipu sTom
oOecrnieynBaeTcs OBIaJIeHUEe O0yUYaIOUIMMUICS YMEHUSMU IPOBOIUTH KOCBEHHBIE U3MEPEHUS,
UCCIICIOBAHMS 3aBUCUMOCTEH (PU3HMUECKUX BEITMYUH U TIOCTAHOBKY OMBITOB IO MIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIEIs€TCs PELICHNUIO pacUE€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu atom s
pacuéTHBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 33a4U C SIBHO 3aJlaHHON (pU3MuecKoi MOJIeNblo,
MO3BOJIAIOILME IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia
Kypca, TaK ¥ HHTETpUPYs 3HAHUSI U3 Pa3HBIX pa3ziesioB. [[j1s kauecTBEHHBIX 3a7a4 IPHOPUTETOM
ABJIAIOTCA 3a/1aHUsl HA OOBSICHEHHE ITPOTEKaHUs (PU3UUECKUX SIBJICHUM U IPOLIECCOB B
OKpYXKaroIIel ®u3Hu, Tpedyrolue Bpi0opa (U3NUECKOil MOJENU AJi CUTYallUU TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedboBanusamMu GI'OC COO k maTepuanbHO-TEXHUYECKOMY 00ECIICUeHU IO
yaeOHOro npoiiecca 6a30BbIi yPOBEHB Kypca (U3HUKH HAa YPOBHE CPEAHETO 00IIero oopa3oBaHus
JOJIKEH U3y4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa (PU3UKU WIH B YCIOBUAX
MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B kabuHere Qpusnku
JOJIKHO OBITH HEOOXOAMMOE JIabopaTopHOE 000PYAOBaHUE AJIs BBITIOJHEHHS YKa3aHHBIX B
nporpamMme 1o GU3NKe yUCHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPALIMOHHOE
o0opyaoBaHue.

JleMoHCTpanoHHOEe 000pynoBaHue (POPMHUPYETCSI B COOTBETCTBHH C TIPUHIIMIIOM MUHUMAIIbHOU
JIOCTaTOYHOCTH U 00eCIIeYrBAET MOCTAHOBKY MEPEUYUCIIEHHBIX B IpOrpaMMe Mo husmke
KJIFOUYEBBIX JEMOHCTPALUN JJI UCCIIEIOBAHUS U3yYaeMbIX SIBJICHUN U IIPOLIECCOB,
SMIIUPUUYECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00opy10oBaHUE JIJIsl YHEHUUECKUX IMPAaKTUYECKUX padoT (opMUpyeTcs B BUIE
TEMaTUYEeCKHX KOMITJIEKTOB M 00ecleurnBaeTcs B pacyére 0JHOr0 KOMILIEKTa Ha JIByX
oOyuaromuxcs. TeMaTuueckre KOMILIEKThI Ja00paToOpHOro 000py10BaHUS JOKHBI ObITH
MOCTPOECHBI Ha KOMIJIEKCHOM HMCII0JIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LU(POBBIX JTAOOpATOPHil.

OcHogHbIMU YenamMu U3yyeHUs QU3UKU 8 00uem 00pa308arHu AGIAIOMCA.

(dbopMupOBaHUE UHTEPECA U CTPEMIICHUS 00YyYaIOIIKXCs K HAYYHOMY M3y4YEHHUIO IPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MIPEICTABICHUI 0 HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHHE UCCIIEIOBATENIHCKOIO
OTHOIIEHHSI K OKPY>KAIOILIIUM SIBIICHHSIM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3y/bTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuun
U GyHIaMEHTATbHBIX 3aKOHOB (DM3UKH;

(dbopMupoBaHrEe YMEHUN OOBSACHATH SIBJICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JIOKA3aTeIbCTB,

(dbopMupoBaHUE MPEICTaBICHUI O posid (PU3HUKH JIJIS1 pa3BUTHSI IPYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JlocTrxeHue 3TuX Lesiei odecrneunBaeTcsl pelieHreM CIeIyIOIMX 3a1a4 B IIPOLIecce U3yUeHUs
Kypca (pU3MKH Ha yPOBHE CPEAHEro 00Iero oopa3oBaHMs:

pUOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 00IKX PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJTI0Yasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOJAUHAMUKY, KBAHTOBYIO (PM3UKY U
AJIEMEHTHI acTPO(U3HKHY;



dbopMHpOBaHUE YMEHHIA TPUMEHSITh TCOPETHUCCKUE 3HAHUS JIJIS1 00bACHEHHS (PU3MUCCKIX
SIBIICHUI B TIPUPOJIC U TSl IPUHSTHUS MPAKTHUECKUX PEIICHUIA B TIOBCEAHEBHOM KHI3HH;
OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3ajay C BHO 3a/laHHON (PU3UUECKOM MOIeNbIo, 3aj1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO31aHNe PU3UUECKON MOJICIH, aJICKBATHON YCIIOBUSIM
3ajauu,

NOHMMaHKe (PU3NIECKUX OCHOB U MPUHIIAIIOB JICHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CpEAy;

OBJIAJICHUE METOJIAMH CaMOCTOSTEIBHOTO IJIAHUPOBAHUS M MTPOBEACHUS (PU3UUECKUX
OKCIIEPUMEHTOB, aHAJIN3a U MHTEPIPETAlni HHHOPMAIUH, ONIPEICTICHHS TOCTOBEPHOCTH
MOJYYCHHOTO Pe3yJIbTara,

CO3/IaHHE YCIIOBUH JIJIsl pa3BUTHS YMEHUH MPOEKTHO-UCCIIEIOBATEILCKON, TBOPUECKON
NEeSITETTLHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIi YpOBEHB) HA YPOBHE CPEIHETO 0OIIET0 00pa30oBaHUsl OTBOJAUTCS
136 gacos: B 10 kiracce — 68 yacos (2 yaca B Hezedro), B 11 kitacce — 68 yacos (2 yaca B
HEJIEIII0).

[Ipeniaraemsrii B mporpaMme 1o GU3UKe mepeueHb JJa00paTOPHBIX U MPAKTHIECKUX padoT
SIBIISIETCSI PEKOMEHIOBAHHBIM, YIUTEIh JCJIAeT BHIOOP IPOBEICHHS JTA00OPATOPHBIX padoT 1
OIIBITOB C YUETOM UHIUBUIYAIBHBIX OCOOCHHOCTEH 00YYarOIIUXCSI.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3jien 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®dusnka — Hayka o nmpupoze. Hayunbie METOIbI MO3HAHUS OKpY Karoiero Mupa. Posib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MoaenupoBanue GU3NIECKUX ABICHUN U TIpolieccoB. Hayunple runore3sl. @U3ndecKue 3aKOHbBI
U Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBHSI.

Ponb u mecTo pusuku B popMHUpPOBAHUM COBPEMEHHOM HAYYHOH KapTUHBI MHPA, B
MPaKTUYECKOU JIEeATETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajorobie ¥ IU(PPOBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIHKH.

Pasznea 2. MexaHuka

Tema 1. Kunemamuxka

Mexanundeckoe aBrxkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO0 IBHAKeHUs. CucTema oTcuETa.
Tpaexropus.

[TepemeriieHue, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOUKH, UX MPOEKIIMHA HA OCU CUCTEMBI KoopAuHAT. ClI0KeHUEe NepeMeIieHIN 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MIPSIMOJIMHEHOE ABMKeHue. [ paduku 3aBuCuMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEpEMELIEHUS] MaTepUaIbHON TOUKH OT BPEMEHHU.
CBoOoaHoe majieHne. Y CKopeHrue CBOOOIHOTO TaICHUSI.

KpuBonuHnelinoe aBuxeHue. J[BrkeHrne MaTepUaibHOM TOUKH MO OKPYKHOCTHU € TOCTOSIHHOU 10
MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, TMHEHHASI CKOPOCTh. [leprnoa u yacToTa oOpamicHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: CIIUIOMETD, JBUKEHUE CHAPSIOB,
LIETTHbIE U pEMEHHBIE TIepeIayuu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MWILTIOCTPALIAS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpazoBanue NBHKEHHUH C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepenne ycKkopeHus CBOOOTHOTO MaIeHHUS.

HampaBnenue ckopocTu Nnpu ABUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JABMXEHHUS C IIEJIbIO OTMPEIETICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOIICHUS MEXY MYTSAMH, IPONHIEHHBIMU TEJIOM 3a MOCJE10BATEIbHbIE
paBHBIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIB)KEHUH C HaYaIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydeHue NBUKEHUS apuKa B BI3KOM HKUJIKOCTH.

W3ydenue ABUKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

ITpunuun otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEpIinanpHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuil. Bropoit 3akoH HeroToHa 17151 MatepraibHOM
ToukH. Tpernii 3akoH HploTOHA [11s1 MaTepHalIbHbIX TOUEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tsokectd. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenne. Buap! Tpenus (mokost, ckoibxeHnus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokosi. Koadduument tpenus. Cuna conpoTUuBiIeHUs IPU
JBUKEHHUM TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. [lnedo cumbl. YcinoBus paBHOBECHS TBEPAOTO
Tena.

TexHu4eckre ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHUE: MOAMIUITHUKY, ABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NAJACHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHMSL.

YcnoBus paBHOBecusi TBEpAOTO Tena. Bupl paBHOBECHS.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

Wzydenue aBuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IIPY>KMHE U PE3UHOBOM 00pasLe,
OT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHS TBEPIOIO TeJa, UMEIOIIETO OCh BPALLIECHUS.

Tema 3. 3akoHnvl coxpaneHus 6 Mexanuke

Wmmynsc MaTepuanbHON TOYKHM (Tela), CHCTEMbl MATePHAIBHBIX TOYeK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3AKOH COXPAHEHUs UMITyJibca. PEakTUBHOE NBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBI.

Kunerndeckas sHeprus MarepranbHON TOUKH. TeopeMa 00 H3MEHEHIH KHHETHUECKON YHEPTHH.
[TorennuanpHas Heprus. [loTeHInanbpHas SHEPTUS yIPYTo NeHOPMHUPOBAHHON TIPYKHHEI.
[TorenuuanbpHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIe U HEMOTEHIMANIbHBIE CUIIbL. CBSI3b Pa0OTHI HEMOTEHIIMAIBHBIX CUIT C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN.
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckue yCcTpoicTBa U MPaKTUYECKOE IPUMEHEHUE. BOJOMET, KONED, IPYKUHHBIN
MUCTOJIET,

JBUJKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUYECKYIO 1 OOpaTHO.

Yuenuueckuui sxkcnepumenm, nabopamopnuvie pabomuol

W3ydeHnne abCOTIOTHO HEYNPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CUIIBI ¢ U3BMEHEHUEM MEXaHUYECKOW SHEPTUM Tejla Ha IpUMepe
pacTsKEHUsI PE3UHOBOTO KIyTa.

Pazgen 3. MoJieky/isipHast GU3NKa M TePMOIMHAMHKA

Tema 1. Ocnosbl MOIEKYNAPHO-KUHEMUYECKOI MeopUun

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKOW TEOPUH U UX OTIBITHOE 00OCHOBAHUE.
BpoyHnoBckoe nBmwxkenue. Juddysusa. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI]
BelecTBa. MoieNi CTPOCHHSI Ta30B, JKUJIKOCTEH U TBEPIBIX TET U OOBSICHEHUE CBOMCTB



BEILIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pazmepsl Mmosiekyn. KonruecTBo BemecTsa.
[TocrosnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.
Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOPHH
UJEAIBHOrO raza. AOCONIOTHAs TeMIIepaTypa Kak Mepa CpelHel KHHETUUYECKON IHEPIUU
TEIUIOBOTO JABMKeHUs yacTull ra3a. [llkana remneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpaBuenne Menneneea—Kianeiipona. 3akon [lansTona. M3omnporecchl B H1eanbHOM Tra3e ¢
MOCTOSTHHBIM KOJIMUYECTBOM BelllecTBa. [ 'paduueckoe mpeacTaBieHne H30MPOLECCOB: U30TEpMa,
u30Xopa, u3odapa.

TexHuuyeckre yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOUINE TUCKPETHOE CTPOSHHUE BellecTBa, poTorpaduu MOJIEKyJl OPraHUYECKUX
COEIMHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHUSI.

Mognens onbiTa lllTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Monenb, WLTIOCTPUPYIOIIas MPUPOY AABJICHHUS ra3a Ha CTEHKH COCYa.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IMPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Omnpexnenenne Macchl BO3yXa B KJIACCHON KOMHATE HAa OCHOBE M3MEpEHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Octosbl mepmoouHamuKu

Tepmoannamuueckas cuctemMa. BHyTpeHHSs SHEprusi TEPMOAMHAMUYECKON CUCTEMBI U CITOCOOBI
e€ usmenenus. KonuuectBo TemnoTsl 1 padota. BHyTpeHHsIs 3HEpTrUs 0AHOATOMHOTO
uJeanbHOro ra3a. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeTbHAas
TEIJIOEMKOCTD BellecTBa. Koan4ecTBO TEIIOTHI P TEIUIoNepeaaye.

[Tonsitue 06 aquadatnom npouecce. [lepBrlil 3akoH TepMmoarHaMuku. [IpuMeHeHne nepBoro
3aKOHA TEPMOJUHAMUKH K u3onpoueccam. I'paduyeckas nHTepnperanus padboThl rasa.
Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocThs MpoleccoB B IpUpPOJE.

TeruioBbie MamHbI. [IpuHLIKIIBL 1EHCTBUS TEMIOBBIX MaliuH. [IpeoOpa3zoBaHus SHEPTUU B
TeroBbIX ManMHax. Koadduuuent noneznoro aerctsus TernoBoi MamuHbl. [ukn Kaprao u
ero K03 QUIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIIOIHEPTE€TUKH.
TexHn4eckue yCTpoiCcTBa U MPaKTUYECKOE IPUMEHEHUE. IBUTaTelb BHYTPEHHETO CTOPaHMs,
OBITOBOW XOJOIMIBHUK, KOHTUIIUOHED.

Llemoncmpayuu

W3MmeHeHre BHYTpEHHEH 3HEPTUHU Tela MIPU COBEPILIEHUH padOThI: BBIJIET MPOOKU U3 OyTHUIKH
O[] IeHCTBHEM CHKAaTOro BO3/yXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM TpeHuUs
(BuIEOIECMOHCTpAITHS).

M3meHeHre BHYTpEHHEH SHEPIruu (TeMIiepaTypbl) Tea Ipy Teruionepeaaye.

OmnebIT 10 aMabaTHOMY PACHIMPEHUIO BO3/IyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBoi TypOHHBI, IBUTATEIsl BHYTPEHHET0 CTOPaHUs, PEaKTUBHOTO JABUTATEIs.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnute cocmoanusa eewjecmea. Dazosvie nepexoost

[TapooGpa3oBanue n koHaeHcanus. Vcmapenue n kumnenune. AOGCOTIOTHAS U OTHOCUTEITbHAS
BIQXKHOCTH BO3ayXa. HaceleHHBIN nap. Y aenbHas TemioTa napooopa3oBaHus. 3aBHCUMOCTh
TEMIICPATYPbI KUIICHUA OT IaBJICHUA.



Tsépnoe teno. Kpucramnnueckue u amop@Hble Tena. AHU30TPONHS CBOMCTB KPUCTAIIJIOB.
Kupakue KpucTasibl.
CoBpeMennble MaTepuaibl. [naBnenue u kpuctau3amnus. Y iejbHas TeIIoTa IJIaBJICHUS.
CyOnumarusi.
VYpaBHEHME TEIIIOBOTO OajlaHca.
TexHu4eckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU MOTYYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBoiicTBa HACHIILIEHHBIX 1APOB.
Kunenue npu moHW>KEHHOM JaBICHUU.
CniocoObl U3MepeHus BIaKHOCTH.
HaGnroneHne HarpeBaHus U MIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMoHCTpanus KpuCTaioB.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3mepeHre OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3nen 4. DjekTpoaAMHAMHUKA

Tema 1. nexkmpocmamuka

DnexTpusanus Tell. JNEKTpUYECKUi 3apsia. JIBa Buia anekTpudeckux 3apanos. [IpoBogHuky,
JURJIEKTPUKY U TIOJYIIPOBOJHUKHU. 3aKOH COXPAHEHUS IEKTPUUYECKOTr0 3apsia.
B3aumopericTtsue 3apanoB. 3akoH Kynona. TouedHbl JIEKTPUUECKU 3apal. DNEKTPUUECKOE
noJie. Hanpsx€HHOCTB aniekTpudeckoro nosis. IlpuHuun cynepno3unmu 31eKTpUYeCcKuX MoJIeH.
JIuHuK HanpsHKEHHOCTH AJIEKTPUUYECKOTO OIS,

Pabora cun anexrpocratuueckoro nois. [lorennuan. Paznocts norennuanos. [IpoBognuky u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. JIManeKTpuueckas MpOHULAEMOCTb.
OnexTpoéMkocTh. Konnencatop. Di1eKTpo€MKOCTh IIIOCKOI0 KOHAEHCAaTOopa.

OHeprus 3apsHKEHHOr0 KOHJEHCAaTopA.

TexHnuyeckre ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: IJIEKTPOCKOII, SJIEKTPOMETD,
3JIEKTpOCTaTUYECKast 3alUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB, KOHAEHCATOP, KOMUPOBAJIbHBIIHI
armapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBHS DJIEKTPOMETPA.

B3aumoaencTBue HadIeKTPU30BaHHBIX TEJ.

DNeKTpUUECcKOe MOJIe 3apsKEHHBIX Tell.

ITpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaTUYEeCKas 3alluTa.

JIMdIIEKTPUKHY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU TNIOCKOTO KOH/IEHCATOpa OT IUIOIIAU TUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJEHCcaTopa.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. I[Tocmoannsiit nekmpuyeckuti mox. Toku ¢ paziuunsix cpeoax

DNIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHMKH TOKa.
Cuna toka. [1ocTOsSIHHBIN TOK.

Hanpsxenue. 3akon Oma aJig y4acTka Henu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IETTbHOE COMTPOTUBIICHHE BelecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHHE POBOAHUKOB.

PaboTa snektpuueckoro Toka. 3akoH Jxoyms—Jlenia. MOIHOCTD 3J€KTPUIECKOTO TOKA.
DNEKTPOABUKYILAsA CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOUHMKA TOKA.



3akon OMma a1l TOJTHOM (3aMKHYTO#) diieKTprueckoi 1enu. KopoTkoe 3amMbIkaHHE.
DJIEKTpOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOOCTBEHHAs! M IPUMECHAs! IPOBOIUMOCTD TOJTYIPOBOJHUKOB.
CgoiictBa p—Nn-niepexoa. [TomynmpoBoIHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B pacTBOPAxX M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUcconanus. DIEKTPOIIN3.

DneKkTpuuecKkuil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psal. MonHus.
[Tna3zma.

TexHnueckue ycTpoHCTBa U PAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKHU TOKA, AIEKTpOHArpeBaTelibHbIe IPUOOPDI, SJIEKTPOOCBETUTENbHBIE TPHUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH O], TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIyIIPOBOJHUKOBBINA INOJ, TaJIbBAHUKA.

Llemoncmpayuu

W3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTD COIPOTUBIIEHUS [WJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIA N
MONEPEYHOI0 CEYEHUsI U MaTepuana.

CMelaHHOE COeTMHEHUE POBOIHUKOB.

[IpsiMmoe n3MepeHue 3MeKTPOoABHKYIIEH criibl. KOpOTKOe 3aMbIKaHUE TaJIbBAHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHEI O CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

N3ydeHne CMEIIaHHOTO COEJUHEHMSI PE3UCTOPOB.

N3mepenue 3eKTpoABUKYILEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.
Habmonenne snextponunsa.

Me:xknpeameTHble CBSI3U

N3zyuenue kypca ¢pusuku 6a3oBoro yposHs B 10 kiacce ocyuiecTBisiercs ¢ y4éTom
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

MeoicnpedmemHule noHamusl, CBSI3aHHBIE C U3YYEHHEM METO/I0B HAyYHOTO MMO3HAHUS . SBIICHUE,
Hay4HbBIN (DaKT, TUIIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH, TEOPHs, HAOI0IeHUE, IKCIICPUMEHT,
MOJEIIUPOBAHUE, MOJIEIb, U3BMEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHH, TuHeltHas QyHKIMs, napabona, runepbona, ux
rpauKu 1 CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPHI M UX MPOEKLIMU HA OCH KOOPJINHAT,
CJI0’)KEHUE BEKTOPOB.

buonozusa: Mmexannueckoe IBUKEHHUE B )KUBOM Ipupojie, tuddy3us, ocMoc, Tem1000MeH KUBbIX
OpraHU3MOB (BU/IBI TEIIONEPEIauH, TETIIOBOE PABHOBECHE), JICKTPUIECKUE SIBJICHUS B KHBOM
pUpoJIE.

Xumus: AUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHHUE aTOMOB U MOJICKYJI, MOJIb BEIICCTBA,
MOJIApHAs Macca, TCIIJIOBBIC CBOMCTBA TBépI[LIX TEN, KUJAKOCTEH U ra3os, QJICKTPHUYCCKUC
CBOMCTBA MCTAJUIOB, DJICKTPOJIUTHYCCKAA JUCCOHUALIWA, raJIbBaHUKaA.



l'eoepaghus: BTaxxHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpazoBaHKe ABIKEHHUH C HCIIOIB30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOALIMITHUKY, UCIIOIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCA B TEXHUKE (paKeTa,
BOJIOMET U JIpyTHUE), IBUraTeIb BHYTPEHHETO CrOPaHus, apoBas TypOHHA, ObITOBOM
XOJIOIWIBHUK, KOHIUILIMOHEDP, TEXHOJIOTUH MOIYyYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKasl 3alllUTa, 3a3€MJICHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBII PUHTED, 3JIEKTPOHArpeBaTENIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaJTHBAHUKA.

11 KJIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmMpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUThI. B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB. MaruuTtHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [[pruHIMI Cynepno3uiiuy MarHuTHBIX MTOJIEH.

Jlunuy MaruuTHON MHAYKIMK. KapTuHa JIMHUI MATHUTHOM MHIAYKIUU MOJISI IOCTOSTHHBIX
MarHuTOB.

MarnuTtHoe 1noJje NpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIMY MAarHUTHOTO MOJISl JUIMHHOTO
MPSIMOTO TTPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOyJIb U HaIlpaBJICHUE.

Cuiia JlopeHua, €€ Moaysb U HanpaBiieHUE. /[BrykeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOIHOM
MarHuTHOM noJie. Pabora cumnsl Jlopeniia.

SIBneHue 3NeKTPOMAarHuTHOM MHAYKIUU. [I0TOK BeKTOpa MarHUTHOM MHIYKIUU.
DIEKTPOABUKYIIAS CUJIA MHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHoW unaykuuu dapazes.
Buxpesoe anekTpuueckoe mnosie. DNeKTPOABUKYIIAs CUIa UHIYKLIIUH B IPOBOJHUKE,
JBIDKYIIEMCS TIOCTYTIaTEILHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[IpaBuino Jlenna.

NHaykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOJIBIKYIIAs CHUJIa CAMOUH TYKIIAH.
DHeprusi MarHUTHOTO TOJISA KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHU4ecKkre ycTpoiCTBa U MPAaKTUYECKOE TPUMEHEHHUE: TIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS M1€Yb.
Llemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHUE ANEKTPOHHOIO MTy4YKa MAarHUTHBIM MOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIA.

B3auMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3MeKTPOMarHUTHON WHIYKITUH.

IIpaBuio Jlenua.

3aBUCHMOCTD AJIEKTPOJIBIDKYIIECH CHIIBI MHAYKITUU OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHrne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHIYKIUU.



Pa3gen 5. Koj1ie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0AHUS

Koneb6arenbHas cucrema. CBOOOAHbIE MEXaHUYECKHE KosleOaHus. [ apMOHUYecKHe KosleOaHus.
[lepuon, yactoTa, aMmuTyAa u ¢asza konaedanuid. [IpyxuHHbIl MasTHUK. MaTeMaTHYeCKHA
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOaHuil. [IpeBpalienue s3Hepruu npu rapMOHHMYECKUX
KOJICOAHUSX.

Koneb6arenbHblii KOHTYp. CBOOOAHBIE 2JIEKTPOMArHuTHbIE KOJIEOaHUs B U€AIbHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS MEXAY MEXaHUYECKHUMHU U 3JICKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna ToMcoHa. 3aKOH COXPAHEHUs SHEPTUH B UAEaIbHOM KojeOaTeIbHOM
KOHTYpE.

[TpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeIHyXK/IeHHbIE MEXaHHYECKUe KoJaeOaHMsl.
Pe3oanc. BeiHyXIeHHBIE 2IE€KTPOMArHUTHBIE KOJIeOaHMs.

ITepemennsbIii Tok. CHHYCOUJATBHBIN TEPEMEHHBIN TOK. MOITHOCTH EPEMEHHOTO TOKA.
AMIITUTYHOE U IEWCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUSI.

Tpancdopmarop. [IponsBoacTso, nepenaya u noTpedIeHUe EKTPUIECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE AIeKTpo3Hepruu. KynbTypa ucnoiab30BaHus
3JIEKTPO’HEPIUH B IOBCEAHEBHON KU3HU.

TexHu4eckne ycTpoiuCTBa U IPAKTUYECKOE IPUMEHEHHUE: dJIEKTPUIECKUNA 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHHUHU JJIEKTponepesady.

Jlemoncmpayuu

HccrenoBanue mapamMerpoB Kojae0aTebHOM CUCTeMbI (IPYKUHHBIN HIM MaTeMaTHYECKHUI
MasITHHK).

Habmroenue 3aTyxarommx koiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIEC KOJICOAHUSI.

OcuutorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAMIPSHKCHHSI OT BPEMEHH) ISl QJICKTPOMATHUTHBIX
KOJICOAHUH.

Pe3onaHc npu nocinenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KaTYLIKA UHAYKTUBHOCTHU U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTpOIIEpe1ayy.

Yuenuueckuui sxkcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH NEPHOA MANIBIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanue NEpeMEHHOIO TOKA B LIETH U3 ITOCJIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUnHble 60IHbL

MexaHnnyeckue BOJIHBI, yClI0BUs pactpocTpanenus. [lepuon. CkopocTh pacipocTpaHEeHUs U
JuiMHa BosHbI. [lonepeunsle 1 npoaonbHble BOJHBL. HTepdepenus u nudpakuus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IyUYEHMsI JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpomarauTHON BostHe. CBONCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpaX€HHE, MPeIOMIICHHE, MOJIspu3anus, qudpakuus, nareppepenius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikaa 31eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[TpuHLIMIIBI paguOCBsI3U U TeleBUAeHU. Pagronokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpebl.



TexHnYeckre yCTpOUCTBA M MPAKTUYECKOE PUMEHEHHUE. My3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paaIuonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTPAHEHNE NIOTIEPEUHBIX U IPOAOJIbHBIX BOJIH.

Koneo6:mromeecs Teno Kak UCTOUYHUK 3BYyKa.

Habmionenne oTpaxxeHus U MPEIOMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u AuQpakiiui MEXaHM4YeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTOM KOJieOaHHi.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, IPEIOMIICHHE, TTOJISPU3ALIHS,
nudpakius, THTEpPEpeHITHS.

Tema 3. Onmuka
I'eomeTpuueckas ontuka. IIpsMonuHeiiHOe pacpoCTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyu
cBeTa. ToueuHbIi HICTOYHHK CBETA.
OTtpakeHue cBeTa. 3akoHbl OTpakeHus cBeTa. [locTpoeHne n300pa>keHuil B IJIOCKOM 3€pKalie.
[Ipenomienue cBera. 3aKOHBI PEJTOMIICHHSI CBETA.
AOGcomoTHBIN nokaszarens npeinomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbiil yroiu
MIOJIHOI'O BHYTPEHHETO OTPAKEHUS.
Hucnepcus ceera. CiioxkHBIN cocTaB O6enoro ceera. L[ser.
Cobuparoliue 1 paccenBaronye JuH3bl. ToHKas nH3a. POKYCHOE PACCTOSHUE U ONTHYECKas
cuia ToHKoM JuH3bl. [locTpoeHne n3o0paxeHuii B cOOMparoLINX U PACCEUBAIOLIUX JIMH3AX.
®opmysa TOHKOU JIMH3BL. Y BEJIUYEHHUE, 1aBAEMOE JIMH30M.
[Ipenenbl IPUMEHUMOCTH T€OMETPUUYECKOMN ONTHKH.
BonnoBas ontuka. Mutepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HaOMIOACHUST MAKCUMYMOB U MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT IBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.
Hudpakmus ceeta. AudpaknuonHas pemeTka. Y cIOBUe HAOIIOICHUS TJIABHBIX MAKCHMYMOB
IIpU MMaJICHUM MOHOXPOMAaTHYECKOrO CBETa Ha MU (PAKIMOHHYIO PEIIETKY.
[Tonsipusanus ceera.
TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: OUKH, TyMa, oToanmnapar,
MIPOEKITMOHHBIN armapat, MUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS
pemeéTKa, NOJISIPOUI.
Jlemoncmpayuu
[TpstmonuHEetHOE pacpocTpaHeHHne, OTpaKeHHUEe U IpejoMieHre cBeta. OnTH4ecKue mpruoopshI.
[TonHoe BHyTpeHHEe oTpakeHre. Moienb CBETOBO/IA.
HccnenoBanue CBOWCTB U300paKeHUI B TMH3AX.
Mopaenun MUKpPOCKOIIa, TeJIeCKOomna.
Habnronenue unrepdepeHunu ceera.
HaGmronenue audpakuuu cBerta.
HaGmronenue nucnepcun cBera.
[Tomyyenue crekTpa ¢ MOMOIIBIO MPU3MBI.
[TomydeHue ciekTpa ¢ TOMOIIBIO TU(PPAKIINOHHON PEIIETKH.
HaGmronenue nonspusaiim cBeTa.
Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul
N3mepenne mokazaresst MpeIoMIICHUS CTEKIIA.
HccnenoBaHue CBOMCTB U300paKeHUI B TMH3AX.
HaGnronenue aucnepcun cBeTa.



Pa3gen 6. OcHOBBI clIeHATBHOI T€OPHH OTHOCUTEIBLHOCTH

['paHubl TPUMEHUMOCTH KJIACCUYECKOU MEXaHUKH. [loCcTynaTel crienuanbHON TEOpUU
OTHOCHUTENILHOCTHU: HMHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETA B BaKyyMe, MPUHIIUII
OTHOCUTEILHOCTH DUHINTEIHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHHU U COKPAILIEHUE ITTUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs TTOKOSI.

Pa3nea 7. KBantoBas ¢puszuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. Dopmyina [Tnanka cBs3u 3HEpruu (OTOHA C €r0 YACTOTOW. DHEPTHUsS U UMITYJIBC
doroHa.

OtkpeiTue u uccienoBanue Goroadpdexra. Onwitel A. I'. Cronerona.

3akonbl porodddekra. YpaBHenue DiiHmreliHa 11 Gotodrddekra. «KpacHas rpaHuma»
dotorddekra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHu4ecKkre ycTpoicTBa U MpaKTUYECKOe MTpUMeHeHne: (PoTolsieMenT, (poToaaTuuK,
conHe4Has OaTapesi, CBETOUO/I.

Jlemoncmpayuu

D010 eKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoToddexra.

CBeToaHo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pesephopaa o paccesnuto o -uactuu. Ilnanerapuas monens
atoma. [loctynatel bopa. 3nydenue u noromenre (OTOHOB IpU NEPEXOJIE aTOMA C OAHOIO
YPOBHS HEPruM Ha Apyroil. Buasl cnektpos. CriekTp ypOBHEN SHEPrUU aToMa BOJOPOA.
BosiHoBBIE cBOiCTBA yacTull. Bomubl ge bpoinsa. KoprnycKyIapHO-BOTHOBOW JTyajau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHu4eckue ycTpoiicTBa M MPAaKTHYSCKOE MPUMEHEHUE: CICKTPATIbHBIN aHaIu3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesephopaa.

Omnpenenenye JUIMHBI BOJIHBI J1a3epa.

HaOnroneHue nuHeHyaThIX CIEKTPOB U3ITYUYECHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopmwvie pabomul

HaGnronenue nuHedaToro crekrpa.

Tema 3. Amomnoe sopo

OKCHEPUMEHTHI, JOKA3BIBAIOIINE CII0KHOCTh CTPOEHHUS sipa. OTKPBITHE PAINOAKTUBHOCTH.
OmnpiTel Pe3epdopia 1o onpeaesieHnio cocTaBa paInoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nyueHus. BiusiHue paguoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkprITHE IPOTOHA U HelTpoHa. HykiionHas moaens aapa ['eitzendepra—lBanenko.

3apsn sapa. MaccoBoe umciio sapa. M30Tonsl.

Anbda-pacniag. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. 'amma-uzinydenue. 3aKkoH
paZoaKTUBHOTO pacraja.

DOHeprus CBsI3U HYKJIOHOB B sape. SnepHbie cuiibl. JledekT Maccsl sapa.

SAnepHele peakuuu. [lenenne u CUHTE3 sEp.



SAnepusiii peaktop. Tepmosaepusiii cuntes. [Ipo0iaeMbl 1 IEpCHEKTUBHI SIEPHOI SHEPTETUKH.
DKOJOTHYECKHE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIUH 3JIEMEHTapHBIX YaCcTHULL.
@OyHaaMeHTaIbHbIE B3auMoecTBus. EquncTBO hrsnueckoit KapTUHBI MUpA.
TexHnueckne ycTpoHCTBA U IPAKTUYECKOE IPUMEHEHHE: TO3UMETD,

KaMmepa Bunbcona, siiepHblil peakTop, aroMHast Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3HUPYIOIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Pazgen 8. DineMeHTHI ACTPOHOMMH U ACTPOPUIUKH

Oranbl pa3BUTHs acTpoHOMUU. [IpHUKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE ACTPOHOMMUH.
Bun 38é€31H0r0 Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUJUMOE IBUKCHHUE.

ConneyHas cuctema.

Connue. ConHeunast akTUBHOCTb. Mictounnk sHeprun ConHua u 3BE€311. 3BE3/1bl, X OCHOBHbIE
XapakTepUCTUKU. [lnarpaMma «CreKTpaabHbIN KJIACC — CBETUMOCTB». 3BE3/IbI TJIABHON
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JIJIs 3BE€3/] TJIABHOM
nocieaoBareabHOCTU. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHBIE PEACTABIECHUS O
MIPOUCXOKACHUH U 3BOroLMH COJIHLIA U 3BE3]T. DTallbl )KU3HU 3BE3L.

Mineunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemwxenue Comnuna B ["anaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sIAPaX TAJIAKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06:ma. Paz6eranne ranaktuk. Teopust boibmoro
B3pbIBA. PeNMKTOBOE M3IlydyeHHe.

Macmtabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménupie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJIA30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITOKEHHH

JUTSL OTIPEIEIICHUS TIOJIOKEHUST HEOECHBIX 00bEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3 U
CeBepHOro nojaymapus u sipKue 3BE3/IbI.

Hab6nronenus B reneckon Jlynsl, mianer, Maeunoro [lyru.

O0o0maroniee NoBTOpeHHE

Ponb ¢u3uku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOMN, COIIMAIBHON U ATHYECKOM
cdepax AesITeNFHOCTU YeJIOBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHON HAYUYHOM
KapTHUHE MHpA, poJib (PU3HUECKON TeopuH B (POPMHUPOBAHUM NPEACTABICHUHN O (PU3UUECKOI
KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX TPEJICTABICHUN O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢pusuku 6a3oBoro yposHs B 11 kinacce ocymiecTBisercs ¢ yuéTom
coJlepKaTeIbHBIX MEKITPEIMETHBIX CBSI3E€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

MeoicnpeomemHule noHsamusl, CBSI3aHHbBIE ¢ U3YYCHHEM METO/I0B HAyYHOTO MMO3HAHUS: SIBIICHUE,
Hay4HBIN (DaKT, TUIIOTE3a, (PU3UIECKas BEIMYMHA, 3aKOH, TEOPHSs, HAOII0IeHNE, IKCTICPUMEHT,
MOJEIIUPOBAHUE, MOJIEIIb, U3BMEPEHHE.



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYeckre (QyHKIIMU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO, BEKTOPHI U UX
NPOEKIMH HA OCH KOOPHMHAT, CJI0KEHHUE BEKTOPOB, IIPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKIIUH,
MpU3HAKU NI0J100US TPEYTrOJIbHUKOB, OIPEIeICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: anekTpuueckue sIBICHUS B )KUBOU IPUPOAE, KojeOaTesIbHbIe ABUKEHHS B dKUBOU
IIPUPOJE, ONITUYECKUE SIBJICHUS B )KUBOM IIPUPOE, NEUCTBUE paJuallii HA KUBbIE OPIraHU3MBI.

Xumusa: cTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAst CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa30oBaHus KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHau3.

l'eocpaghus’: MarHUTHBIE MONTIOCA 3€MIIH, 3aJIe)KU MarHUTHBIX Py, PoToChEMKA 3eMHON
MOBEPXHOCTH, MIPEICKAZAHUE 3EMIICTPSICCHUH.

Texnonozus. TMHUN QJICKTponepeaad, recHepaTop NCPEMECHHOIO TOKA, 3JICKTPOABUIATCIIb,
HHAYKOHUOHHAA I11€Yb,

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI I10 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro npeamera «dDu3rKa» Ha YpOBHE CpeaHero odinero oopasosanus (0a30BbIit
YPOBEHB) JIOJDKHO 00CCIICYUTD AOCTIKECHHE CIICIYIONIMX JIMIYHOCTHBIX, METAIIPEIMETHBIX H
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS YIeOHOTO TpeameTa «Du3nKa» JOIKHBI OTPAKATh
TOTOBHOCTbB U CIIOCOOHOCTH O0YYaIOIIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPCHHEH
MO3UIUCH JTUYHOCTH, CHCTEMOU IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPECHHUX
yOeXKIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO O0IIIEeCTBa,
paciMpeHue >KU3HEHHOTO OITBITa U OTIBITa ICATEIHFHOCTH B MPOIIECCE PealTi3alid OCHOBHBIX
HaTpaBIIEHUH BOCTIUTATEIBHOMN JI€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUK 00yYarOIIErocss Kak akTHBHOTO U OTBETCTBEHHOTO
YJICHAa POCCUICKOTO O0IIEeCTBa,

MPUHITHE TPAIUIIMOHHBIX 00IEUeTOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUIECKUX
[IEHHOCTEMN,

TOTOBHOCTH BECTH COBMECTHYIO JESITETLHOCTh B UHTEPECAaX TPakJaHCKOTO OOIIECTRa,
YYacTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEILHON OpraHU3aIiH;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMAIbHBIMU WHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKUIUSIMHU U
Ha3HAYEHUEM,

TOTOBHOCTh K TYMaHUTAapPHON U BOJIOHTEPCKOM JIeATETHHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPk TAHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHKCHHUSIM POCCHMCKUX YUEHBIX B
obnactu pU3MKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS .

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, Y THYECKOTO TIOBEICHUS,

CIOCOOHOCTH OIIEHWBATh CUTYAITUIO U IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM UHUCJIE B JIEATEIBHOCTH YUEHOTO,
OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOHYHUBOTO Oy TyIIETO;



4) 3CTeTHYECKOT0 BOCIIMTAHUSA

ACTETHYECKOE OTHOIICHUE K MUPY, BKITFOYAst SCTETHKY HAYYHOTO TBOPYECTBA, IPHCYIIIETO
¢du3nueckoil Hayke;

5) TPy10BOr0 BOCIIMTAHUSI:

WHTEPEC K pa3inuHbIM chepam mpodecCHOHATHHON AeSTEILHOCTH, B TOM YUCIIC CBS3aHHBIM C
(GU3HMKON U TEXHUKOH, YMEHHE COBEPINATh OCO3HAHHBIN BRIOOP Oynyiel mpodeccun u
pean30BBIBATH COOCTBEHHBIC )KHU3HECHHBIC TUIAHHI,

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 001acTH (PU3KUKHU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrH4ecKOro BOCIUTAHMSA:

c(hOpPMUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPHI, 0OCO3HAHHUE TTI00ATBHOTO XapaKkTepa
9KOJIOTHYECKUX TPO0JIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHHUE JICMCTBUI B OKPYKAIOLLIEH Cpe/ie Ha OCHOBE 3HAHUS LIENIE
YCTOHYHMBOTO Pa3BUTHUS YCIIOBEUYCCTBA;

pacIIMpeHre OMbITa ACITEILHOCTH YKOJIOTHYECKOM HAIIPABICHHOCTH Ha OCHOBE UMEIOIINX CS
3HaHWH Mo (Pu3MKe;

7) IEHHOCTH HAYYHOTO TMO3HAHMA:

c(hOPMHPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyeckoil Hayky,

0CO3HAHME [ICHHOCTH HAYYHOH JIEATEILHOCTH, TOTOBHOCTD B TIPOIIECCE M3YUYCHUST (DUUKH
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEI0BATEIBCKYIO ISATEIHbHOCTh WHIMBHUIYATLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI
ITo3naBaTe/IbHbIE YHHBepPcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JJornyeckue n1ecTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaTU3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONpENENATh UEIU ACSITENbHOCTH, 33/1aBATh IAPAMETPhI U KPUTEPUHU UX JTOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTU U MTPOTUBOPEYHS B pACCMATPUBAEMBIX (PU3UUECKHUX SBJICHUSIX;
pa3pabaThIBaTh MJIaH pelIeHHs MPoOIeMbl C YIETOM aHalIM3a UMEIOIUXCS MaTePHAIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB,;

BHOCUTH KOPPEKTHUBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM, OLICHUBATh
PHCKH TIOCTIEICTBUN JEATETLHOCTH;

KOOPJMHHUPOBATH U BBITIONHATH PA0OTY B YCIOBUAX PEATbHOTO, BUPTYATHHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciienoBaTeabCKHe AeiiCTBHS .

BIIAJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMH (DHU3NYECKON HAYKH;
BJIa/IETh HABbIKAaMU y4eOHO-MCCIE0BATEIbCKOM U MPOEKTHOM AEITeTbHOCTH B 001acTU (DHU3HKH,
CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IMOUCKY METOJIOB PEIICHUS 3a1a4
(bU3NYECKOTO CoZiepKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOIO0B MTO3HAHMUS,

BJIAJIETh BUJAMH JICSITEILHOCTH T10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIIPETALINH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU
CO31aHUU Y4EOHBIX MPOEKTOB B 00J1acTH (HU3HKH;

BBISABJISATH IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATH 3a71a4y, BbIJIBUTATh TUIIOTE3Y €€
pelIeHNs], HAXOIUTh apTYMEHTHI JIJIs1 I0KA3aTeJIbCTBA CBOUX YTBEPKICHHUI, 3a/1aBaTh MapaMeTpbl
Y KPUTEPUU PELIECHUS;

AQHAJIU3UPOBATH MOJYUCHHBIE B XOJI€ PEIICHUS 3aa4H Pe3yJIbTaThl, KpUTUYECKU OIIEHUBATh

UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX;



CTaBHUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTEeIbHON ACATEIBHOCTH, B TOM
Yyciie IPU U3Y4EeHUH (PU3HKH,

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

YMETb IIEPEHOCUTh 3HAHUSA N0 (U3UKE B MPAKTUUECKYIO 00J1aCTh KHU3HEIEATEIbHOCTH,
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00sacTel;

BBIJIBUTaTh HOBBIEC UJIECH, IIPEJIaraTh OPUTMHAJIBHBIC TOAXOAbI U PELICHUS,

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

Paborta ¢ undopmanmei:

BJIaJIETh HaBbIKAMM MOJy4YeHUs HHPOpMaLUU GU3NIECKOTO COAEP/KAHMUS U3 UCTOUYHUKOB PAa3HbIX
TUIIOB, CAMOCTOSITEILHO OCYIECTBIATH IOUCK, aHAIN3, CHCTEMATU3aLMI0 U UHTEPIIPETALINIO
MH(POPMALIUU PA3IMYHBIX BUJIOB U ()OPM MPEICTaBICHUS,

OLIEHUBATh JIOCTOBEPHOCTh MH(OPMAIHH;

UCIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B peIlIEHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3alMOHHBIX 33/1a4 C COOJII0ICHUEM TPeOOBaHHIHA
9PrOHOMMKH, TEXHUKU 0€30IIaCHOCTH, TUTUEHBI, peCypcocOepeKeH s, IPaBOBBIX U AITUYECKUX
HOPM, HOPM HH(OPMAITMOHHOM 06€301acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COACPIKAHUS B pa3IMyuHbIX (popmaTax ¢ yu€ToMm

Ha3zHaueHUs MH(OPMAINH U 1IeTIEBOW ayAUTOPUH, BEIOUPAsi ONTUMAIBHYIO GOpMY
IIPEJICTaBICHUS U BU3yaIU3al1u.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIE 1eliCTBUSA

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHEYPOUHO J1EATEILHOCTH,

pacro3HaBaTh MPEANOCHIIKY KOH(DIUKTHBIX CUTYAlM U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB,;
IOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOM U MHIUBUAYaJIbHON pabOTH;
BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX JCHCTBHM ¢ yU€TOM OOILIMX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 YJI€HA KOJUIEKTHBA,

IPUHUMATD LIEIH COBMECTHOMN JESTEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUS 1O
€€ IOCTHIKEHUIO. COCTABJIATH IJIaH JEHCTBUH, paCpeaelIATh POIU C y4ETOM MHEHUN
YYaCTHUKOB, OOCYKAaTh pe3yJIbTaThl COBMECTHON padOTHI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa U KaX/I0r0 yYaCTHUKA KOMaH bl B OOIIMK pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

IpeJiaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEH C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh O3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JINYHBIX CUTYyaLUIX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerJIHTI/[BH])Ie YHUBEPCAJIbHBIC y‘-leﬁlll)le JeHCcTBUA

Camoopranu3anmusi:

CaMOCTOSITENILHO OCYIIECTBIISTH IO3HABATEIBHYIO JIEATEIBHOCTh B 001aCTH (DU3UKH U
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H,;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEIIeHUs PaCUETHBIX M KAYECTBEHHBIX 3aja4, IIaH
BBITIOJTHEHHSI TIPAKTHYECKOM pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM,

paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN,

JienaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIH OIIBIT,



CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIIUHU B 00JaCTU (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIBHBIA U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMH MTO3HABATEIBHON peIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHU;

UCTIOJIb30BaTh MPUEMBI peIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHNUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apTYMEHTBI IPYIHX IIPU aHAIU3€ Pe3yIbTaTOB ACSITEIbHOCTH;
MPUHUMATH ce0sl, MOHNMasi CBOU HEJIOCTATKU U IOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apTYMEHTBI IPYIHX IIPU aHAIU3€ Pe3yIbTaTOB ACSITEIbHOCTH;
pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nporecce mocTrkeHNS TMYHOCTHBIX PE3YJIHTaTOB OCBOEHUS MPOTPaMMBbI IO (PU3UKE IS
YPOBHS

CpeIHero o0mero 00pa3oBaHus y 00YJArOIIMXCSl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEIJIEKT, MpeArnoaraiuil chopMuUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIILHOE COCTOSHUE,
BUJICTHh HANPABJICHUSI PA3BUTHUS COOCTBEHHOI SMOIIMOHATBHOMN chepbl, ObITh YBEPEHHBIM B cele;
caMOperyJlIupoBaHusl, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE MOBECHHE, CIOCOOHOCTh aIalTUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSM U MPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHBALIMH, BKJIFOUAIOIIEH CTpEMIIEHUE K JTOCTHKEHUIO LIEIU U YCIIEXY, ONTUMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEH;

SMIIATHH, BKIIOYAIOIIENH CIOCOOHOCTh MOHUMATh SMOIMOHATILHOE COCTOSIHUE APYTHUX,
YYUTHIBATH

€ro Ipu OCYIIECTBIEHUH OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M CONEPEIKUBAHUIO,
COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILEHUS C IPYTUMHU
JIOJBMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kj1acce npeMeTHbIe pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh y O0YyHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMeEpax poJib U MeCTO (PU3HUKU B (POPMUPOBAHUN COBPEMEHHON HAYyYHOMH
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHH, B TPaKTHYECKON
JESATEIBHOCTH JIIOJEH;

YUUTBIBaTh TPAHUIIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUYECKUX MOJIEJIeH: MaTeprasbHas TOUKa,
MHepIHalbHas CUCTEMa OTCUYETa, aOCOTIOTHO TBEPI0E TEINO, UCATbHBIN ra3, MOAEIN CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ, TOUCUHBIN JEKTPUUECKUN 3aps IPU PEIICHUH (PU3UUECKUX
3azay,

pacro3HaBaTh (hU3NUECKUE BICHUS (IPOLECChI) M OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUH CTPOEHUS BEIIECTBA U DJIEKTPOJUHAMUKN. PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, CBOOOHOE MaJiCHHUE Tel, ABHKEHUE T10
OKpY’KHOCTH, MHEpLIUs, B3auMoeicTBue e, auddysusi, OpoyHOBCKOE ABHKEHHE, CTPOCHUE
KUIKOCTEH M TBEPABIX TeJ, H3MEHEHHE 00bEMA Tell MPH HarpeBaHuU (OXJIaXICHUH ), TETIOBOE
paBHOBECHE, UCTIAPEHUE, KOH/ICHCALUS, IUIABJIEHUE, KPUCTAJIIN3aLlNs, KUIIEHUE, BIIAXXKHOCTh
BO3/yXa, MOBBIIIEHUE JIaBJICHUS T'a3a IIPU €r0 HArpeBaHUU B 3aKPBITOM COCY/IE, CBA3b MEXTY
napaMeTpamMM COCTOSIHUS r'a3a B U30IPOIIECCAX, DIEKTPU3ALMS TEJl, B3AUMOIEHCTBUE 3apsI/I0B,;
OINMCHIBATh MEXaHUYECKOE JBUKEHHE, UCIIONB3YS (PM3NUYECKHE BEIUUNHBI: KOOPJIMHATA, MYTh,



IepeMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tella, KHHETHYeCcKas SHeprus,
NOTEHIMAIbHAs YHEPIUs, MEXaHUUYecKasi paboTa, MEXaHMUYECKasi MOIIHOCTb; IPU ONUCaHUU
NPaBUIBHO TPAKTOBATH (PU3UUECKUI CMBICIT HCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUCHHS U
€IMHULIBI, HAXOIUThH (POPMYJIbI, CBSI3BIBAOLINE JAHHYIO (PU3MUECKYIO BEITMUUHY C IPYTUMU
BEJIMYMHAMH,

OIKCBIBATh U3yUYCHHBIE TEIIOBBIE CBOMCTBA TEJI U TEIJIOBBIE ABJICHHUS, UCIIONIB3Ys (pU3HUECKUe
BEJIMUMHBI. 1aBJICHUE ra3a, TEMIIEpaTypa, CPEAHsSI KHHETUUECKask SHEPTUS Xa0THUECKOI O
JIBYDKEHUS MOJIEKYJI, CPEAHEKBAIPATUYHAsl CKOPOCTh MOJIEKYJ, KOJINYECTBO TEILIOTHI,
BHYTPEHHSIS1 DHEPTUsA, paboTa ra3a, KodQQHUIHUEHT MMOJIE3HOTO JCHCTBUS TETJIOBOTO JIBUTATEIIA;
IpY ONUCAaHUU PABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMbIX BEJIMYMH, UX
0003HAYEHHS U €AUHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHHY
C IpyI'MMU BEJIMYHMHAM,

ONMCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BELLIECTBA U AIEKTPUUECKUE SBICHUS
(mporeccsl), HCIONB3Ysl (PU3UYECKHE BETHYHHBI: AICKTPHUYCCKUI 3apsiil, JEKTPUIECKOE TI0JIe,
HANPsUKEHHOCTD 110JIs, OTEHLIMAJ, Pa3HOCTb [TOTEHLIUAJIOB; IIPU OIMCAHUU PABUIILHO
TPAKTOBaTh (PU3MUECKHUI CMBICI UCIIOIb3YEMBIX BEJIMYMH, UX 0003HAYECHUS U €JMHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMH BEIMYMHAMM,
aHaJIU3UPOBaTh (PU3MUYECKUE MTPOLIECCHI U ABICHUS, UCIIOIb3Ys (PU3HUECKUE 3aKOHbI U
IPUHLUIBL: 3aKOH BcemupHoro Tsrotenus, |, 1 u 1l 3axonsr HetoToHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEpruH, 3aKOH COXPaHEHHs UMITYJIbCA, IPUHIIMII CYNIEPIIO3ULUH CUJI, TIPUHIIMII
PaBHONPABUS HHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, [a30BbIC 3aKOHBI, CBA3b CPEHEH KNHETUUECKONW SHEPTUH TEIIIOBOTO JIBHXKEHUS
MOJIEKYJI ¢ aOCOIIOTHON TEMIIEPATypOil, EPBBIN 3aKOH TEPMOJUHAMUKY, 3aKOH COXPAaHEHUS
3JIEKTPUUECKOTO 3apsijia, 3akoH KylioHa, mpu 3ToM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKECHHIE U YCIOBUS (IpaHHMIIbI, 00JaCTH) TPUMEHHUMOCTH;
OOBSICHATH OCHOBHbIE TPUHLIUIIBI ACHCTBUS MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB,;
pa3auyaTh yCJIOBUS UX O€30MaCHOI0 UCIOIb30BaHUS B IOBCEIHEBHOM JKU3HH;

BBINOJIHATH 3KCIIEPUMEHTHI 10 UCCIEI0BaHUIO (PU3UYECKHUX SIBICHUH U IPOLIECCOB C
UCTIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHUH, IPH 3TOM (hOPMYITHPOBATH
npobieMy/3afady U rurnore3y y4eOHOro IKCIIePUMEHTa, COOMPaTh YCTAaHOBKY M3
MPEJI0KEHHOr0 000PYA0BaHU S, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYMH, IPH 3TOM BBIOUPATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCIOIb30BaTh U3BECTHBIE METO/IbI OIIEHKH MOTPELIHOCTEN
U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEX1y (PU3NUECKUMU BEIMYMHAMHU C UCIIOJIBb30BaHUEM MPSAMBIX
U3MEPEHUil, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH pe3yJIbTaThl MOJy4EeHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHJIE TAOIUI] U IPaUKOB, €IaTh BHIBOJIBI 110
pe3yJbTaTaM UCCIIEJOBaHuS,

coOnroaaTh npaBuiia 6€30MacHOro Tpyia U MPOBEIEHNUHN UCCIIEJIOBAHUN B paMKaxX yueOHOTro
HKCIEPUMEHTA, YUeOHO-HCCIEeI0BATEIbCKON U MPOEKTHON AEATEIbHOCTH C UCIOIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTo 00Oy I0BaHMUS,

pemaTh pacy€THbIE 33J1a4u C SIBHO 33/1aHHON (PM3NYECKON MOJEIBIO, UCIIOb3Ys (hU3nUYecKue
3aKOHBI ¥ PUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4u BBIOMPATh (PU3NUECKYIO MOJIETD,
BBIJICNIATH (PU3NUECKUE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ PEeLIeHH s, TPOBOIUTh
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaUeHUsI (PU3NUECKON BEJTMYHHBI,

pelaTh KaueCTBEHHbBIE 331a4H. BHICTPAUBATh JJOTMUECKH HEITPOTUBOPEUUBYIO LIETIOUKY
pacCy’XJIeHUI ¢ ONOPO¥ HAa M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYECKUE SIBIICHUS;
UCIIOJIb30BAaTh MPH PEIIeHUH YUeOHBIX 3aj[a4 COBpEeMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMHU U MPEICTaBICHHs Y4eOHOM 1 HaydHO-TIONYJIIpHON
UH(POPMALINH, TTOJIYYEHHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATh
MoJIy4aeMyro HHPOpMaIIHIO;



MPUBOIUTH TPUMEPHI BKIIAJa POCCUNCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;
UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3KKE B TIOBCEAHEBHOM KHU3HH [T 00eCTICUCHHS
0€30MacHOCTH MPHU OOPAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIsl COXPAHEHUS
3II0POBBSI U COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpPY KaIoOIIel cpeje;

paboTaTh B rpyMIe C BHITOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IIIaHUPOBATh paboTy
IPYIIIbI, PALMOHATIBHO PACTIPEACTATh 00A3aHHOCTH U IJIAHUPOBATH JIEATEIILHOCTD B
HECTaHJIAPTHBIX CUTYallUsX, aIeKBaTHO OLICHUBAThH BKJIAJ] KAXI0TO U3 YYACTHUKOB IPYIIIIHI B
pelIeHne paccMaTpuBaeMon IPOOIJIEMBI.

K koniy o6yuenus B 11 ki1acce nmpeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPaX PoJib U MeCTO (PU3KUKH B (POPMUPOBAHUN COBPEMEHHON HAYYHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHH, B PAKTHUYECKON
JeSITeIbHOCTH

JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA,

YVUUTBHIBATh TPAHMIIBI IPUMEHEHUS N3YUYCHHBIX (DU3HMUSCKUX MOJICIICH: TOUCTHBIN IIEKTPUICCKHIMA
3apsifl, Ty4 CBETa, TOUCYHbIN UCTOYHHK CBETA, SJACpHAs MOJIETh aTOMa, HYKJIOHHASI MOJEIb
ATOMHOTO Siipa MPH peIIeHN: (PU3MIeCcKuxX 3a1ay,

pacrno3HaBaTh (PU3UUECKHE ABJICHHS (IPOIECChI) U OOBSICHATH X Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHI M KBAHTOBOW (PU3UKU: dIEKTPUIECKast IPOBOIUMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOEe, MarHUTHOE JICHCTBHS TOKA, B3aUMOACHCTBIE MATHUTOB, JIEKTPOMarHUTHAS
MHIYKIHS, IeMCTBUE MATHUTHOTO TTOJISl HA IPOBOIHUK C TOKOM M JIBHIKYIIUICS 3apsi,
3JIEKTPOMArHUTHBIE KOJIeOaHUs U BOJIHBI, IPSIMOJIMHEIHOE paclipOCTpaHEHHUE CBETA, OTPaXKEHHE,
npeoMIIeHue, HHTephEpeHIHs, TUPPAKLIUS 1 MOJISPU3ALNS CBETa, TUCTIEPCH CBETA,
dorosnexrpuueckuii 3pdexT (horoaddekxr), cBETOBOE NaBICHNE, BOSHUKHOBCHHE JTMHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAs PaJIMOAKTHBHOCTD;

OIMUCHIBATh U3y4YCHHbBIC CBOWCTBA BEIIECTBA (IIEKTPUUECKHE, MATHUTHBIC, ONITHYECKHE,
AIICKTPUUECKYIO TIPOBOTUMOCTD PA3IMUYHBIX CPEJT) U JICKTPOMArHUTHBIC SIBJICHUS (IIPOIIECCHI),
UCTIONB3YS (PU3NUYECKUE BETMUMHBL: SJICKTPUUECKUN 3apsifl, Cuila TOKa, SIEKTPHUECKOe
HAIpsHKEHUE, SJIEKTPUIECKOE COTTPOTUBIICHUE, PA3HOCTH MMOTEHIIHAIOB, AJIEKTPOBIIKYIIAs CHJIA,
paboTa Toka, MHAYKIMS MarHUTHOTO ToJis, cuiia Ammepa, cuina JlopeHia, "HAIYKTUBHOCTh
KaTYIIKH, SHEPTHSI AJIEKTPHUECKOTO U MATHUTHOTO TOJIEH, IEPHO/I ¥ YacTOTa KoJIeOaHHid B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l M CHjla TOKa B Mpoliecce FTapMOHMYECKUX JIEKTPOMarHUTHBIX
KoJIeOaHnH, POKYCHOE PacCTOSIHHE M ONTHYECKAas CHJIa JIMH3BI, IPH OMICAHUH MTPABIIIEHO
TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIB3YEMBIX BEIMYNH, UX 0003HAUCHUS U €IUHUIIBI,
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMH BEIMYHHAMM,
OTHCHIBATh N3YUEHHBIC KBAHTOBBIE SIBJICHUS U TIPOIECCHI, HCTIONB3Ys PU3NIECKUE BEITUYNHBIL
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTHS M UMITYJIbC (POTOHA,
MEePUOJ MOTypacaja, SHEPTUs CBA3M aTOMHBIX S/Iep, IPU ONMKUCAHUU MPABUIBLHO TPAKTOBATh
(bU3NYECKUl CMBICIT UCTIONIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS M €MHUIIBI, YKA3bIBAThH
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHYHUHY C IPYTHUMH BETUYHHAMH, BEIYUCIISATh
3HA4YCHHE (PU3MUECKOU BEIUYUHBI,

aHaAJTU3UPOBATh (PU3MUYECKUE MTPOLIECCHI U ABJICHHUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHIMIEL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIHPHOTO W MAPAJLIEIIEHOTO COSTUHEHUS
MIPOBOJHUKOB, 3aK0H [[koyns—JIeHna, 3aK0H 2JIeKTPOMAarHUTHON UHAYKIINHU, 3aKOH
NPSIMOJIMHEWHOTO PacTPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MTPEITOMIICHHUS
CBeTa, ypaBHeHUE DiHIITeHa 115 poTo3((hekTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH
COXpaHEHHS UMITYJTbCa, 3aKOH COXPAHEHUSI AJIEKTPUIECKOTO 3apsiia, 3aKOH COXPaHEHHSI
MacCOBOTO YHCIIa, MOCTYyIaThl bopa, 3aKOH paln0aKTUBHOTO pacmhajaa, Ipyu TOM pa3indaTh
CIIOBECHYIO ()OPMYJIHPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKCHUE U YCIIOBHS (TPaHUIIbI,
00JIacTH) MPUMEHUMOCTH;



OTIPE/ICIIATh HANIPABICHUE BEKTOPA MHAYKIIMA MATHUTHOTO TIOJIS IIPOBOTHUKA C TOKOM, CHUIBI
Awmmnepa u cunsl JlopeHua;

CTPOMTH M ONHCHIBATh U300pakeHNe, CO3/1aBaeMOE TNIOCKHM 3€pKajioM, TOHKOH JINH30M;
BBITMIOJHATH KCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3MUYECKUX SIBJICHUN U MPOIIECCOB C
UCTIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (hopMyIHpoBaTh
npoOiieMy/3a1a4y ¥ THIIOTE3y y4eOHOTO SIKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
NPEeI0KEHHOT0 000PYAOBaHUS, IPOBOIUTH OMBIT M (POPMYITHUPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSIMblE M KOCBEHHbIE H3MEPEeHUS (PU3NUECKUX BEJIMUYMH, IPU 3TOM BbIOUPAThH
ONTUMAJILHBIN CIIOCO0 M3MEPEHMS U MCIIOJIb30BaTh U3BECTHBIE METOBI OLICHKH ITOTPEITHOCTEH
W3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH C MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUI: IpH
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YyIbTaThl OJYYEHHON 3aBUCUMOCTH
buznuecKux

BEJIMYMH B BUJIE TaOIuIl U TpaUKOB, JAesaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIIEIOBAHNUS;
co0umo1aTh Mpasuiia 0€301MacHOro TPy/la MPHU MPOBEICHUH UCCIIEAOBAHHNA B paMKax y4eOHOTO
JKCIIEPUMEHTA, y4eOHO-UCCIIE0BATEIbCKOM 1 MPOSKTHON ACSITENLHOCTU C UCIIOIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOro 00OpYyI0BaHMUS,

peliaTh pacy€THbBIE 3374 C IBHO 33/IaHHOIN (PM3UYECKON MOJIETIBIO, UCTIONB3Ys (PU3NYECKUE
3aKOHBI U TIPUHIIMIIEI, HA OCHOBE aHAJIN3a YCIOBHS 33]]a4i BBIOMPATh (PU3HMUECKYIO MOJIEIb,
BBIIETISATH (PU3NYECKUE BEIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE [Tl €€ PelIeHus, TPOBOIUTH
pacuéThl M OIIEHUBATh PEATbHOCTh TOJTYYEHHOTO 3HAYCHUsT (PU3NIECKON BETUUNHBI;

pelaTh Ka4eCTBEHHbBIE 3aJaU: BEICTPAUBATh JIOTHUECKH HEITPOTUBOPEUUBYIO 1IETIOUKY
paccyXIeHHI ¢ OMOpON HA U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS,
MCIIONIb30BATh MPU PEIICHUHU Y4eOHBIX 33a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIs
MIOWCKA, CTPYKTYPUPOBAHHMsI, MHTEPIPETALNN U MIPEICTABICHUS YUeOHON U HAyYHO-TIOMYIISIPHON
uH(bOpMaIH, OTYYCHHON U3 Pa3IMYHbIX HICTOYHUKOB, KPUTUUECKH aHATU3UPOBATh
[0JIy4aeMyro HHPOpMaIHIO;

OOBSACHATH MPUHIUIIBI EHCTBUS MAILIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3IuvaTh
YCIIOBHS WX 0€30MacHOTO MCIIOJIb30BAaHMs B TOBCETHEBHOM JKU3HU,

MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKHU, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH,
UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B TIOBCEAHEBHOM MKU3HU [UIs 00ecieueHHsI
0€e301acHOCTH TpH 00paIeHnH ¢ MPHUOOPaMH U TEXHUYECKUMHU YCTPOWCTBAMH, IJIsi COXPAaHEHHUS
3]I0pOBbsI U COOJTIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKpY KatoIlel cpee;

paboTath B TpyIIE C BBITOJHEHHEM PA3IMYHBIX COIUATBHBIX POJIEH, TNIAHUPOBATh PadoTy
TPYIIBI, PAIMOHAIBHO PACHIPENENSITh 00sI3aHHOCTH U TUIAHUPOBATH JESTENLHOCTD B
HECTAaHAAPTHBIX CUTYAIHsX, aIeKBATHO OLIEHMBATH BKJIA/I KaX/IOTO U3 YYaCTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMoi poOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
No | HammenoBanue | KonmuecTBo yacoB Dnexrponnsie (Mu(POBLIE)
n/m | paszgenoB u teM | Beero | Konrponbnsie | IIpaktuueckue | 00pa3oBaTebHbIE PeCypehl
porpamMMbI paboThl paboThI
Paznen 1. ODU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHU S
1.1 | ®usuka u 2 0 0 bu6inorexal [OK
METOJIBI https://m.edsoo.ru/7f41bf72
HAYYHOTO
MTO3HAHMS
Hroro mo paznery 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmmorexkal [OK
https://m.edso0.ru/7f41bf72
2.2 | JluHamMuka 7 bu6mmorekal [OK
https://m.edso0.ru/7f41bf72
2.3 | 3aKoHBI 6 Bbu6aunorexkal [OK
COXpaHeHMs B https://m.edsoo.ru/7f41bf72
MEXaHUKE
Wrtoro mo pazneny 18 1 1
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 | OcHOBEI 9 1 Bbu6anorexal [OK
MOJICKYIJISPHO- https://m.edsoo.ru/7f41bf72
KHHETUICCKOM
TEOPUH
3.2 | OCHOBBI 10 |1 bubmorexal [OK
TCPMOMHAMUKH https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie 5 Bu6nuorexal [OK
COCTOMHMA https://m.edsoo.ru/7f41bf72
BEIIECTBA.
®da3oBbie
MIEPEXO0JIbI
Hroro mo pazueny 24
Pa3znen 4. 9JIEKTPOJUHAMHUKA
4.1 | Onextpocratuka | 10 1 Bbu6muorexal [OK
https://m.edsoo0.ru/7f41bf72
4.2 | IlocTOSSHHBIN 12 Bubnuorexal [OK
SJICKTPHHICCKIH https://m.edsoo.ru/7f41bf72
TOK. TOKH B
pa3IMYHBIX
cpenax
Htoro mno pazueny 22
PesepBHOE Bpems 2
OBILEE 68 3 3
KOJIMYECTBO
YACOBIIO
I[TPOIT'PAMME
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11 KUIIACC

Ne | HaumenoBanme | KomnyecTBo yacoB DnexrponHbie (1U(pPOBEIE)
n/ | paspmenoBuTeM | Beero | Konrponbneie | Ipaktuyeckue | 0Opa3oBaTelIbHBIE PECYpCHI
i POTPaMMBbI paboThI paboThI
Paznen 1.OJIEKTPOAUHAMUKA
1.1 | MarautHoe noste. | 11 1 3 Bubanorexkal [OK
OneKTpOMarHuTHa https://m.edsoo.ru/7f41c97¢c
s MHYKITHSI
Hroro mo pasznmeny 11
Pasznen 2. KOJIEBAHUS U BOJIHBI
2.1 | Mexanudeckue u 9 1 Bubanorexal [OK
HICKTPOMATHUTHBL https://m.edso0.ru/7f41c9
e KoJieOaHust 7
2.2 | MexaHudeckue u 5 1 Bubanorexal [OK
SJICKTPOMATHUTHBI https://m.edso0.ru/7f41c9
€ BOJIHBI 7c
2.3 | OnTuka 10 3 bubmmorexal [OK
https://m.edsoo.ru/7f41c9
7c
Wrtoro mo pazneny 24

Pa3nea 3.0CHOBbI CHEHI/IA.JII)HOI7I TEOPUU OTHOCHUTEJBHOCTHU

3.1 | OcHOBEI ) 4 1 Bubnuorexal [OK
CIICIIHAIbHON https://m.edsoo.ru/7f41c97¢c
TEOpUHU
OTHOCUTCIBbHOCTHU

Wroro no paspeny 4

Pa3znea 4 KBAHTOBASA ®U3UKA

4.1 | DneMeHTbI 6 1 bubmmorexkal [OK
KBAaHTOBOW ONTHKH https://m.edso0.ru/7f41c97c
4.2 | Ctpoenue aroma 4 Bbu6nuorexal [OK
https://m.edsoo.ru/7f41c9
ic
4.3 | ATomMHOE SIpO 5 Bbubmmrorexal [OK
https://m.edsoo.ru/7f41c9
ic
Hroro mno pazueny 15
Pa3nen 5.9JIEMEHTBI ACTPOHOMMWU U ACTPOPU3ZUKHU
5.1 | DieMeHTHI 7 1 Bbu6aunorexkal [OK
aCTPOHOMHMH U https://m.edsoo.ru/7f41c97c
acTpoU3HuKH
Wrtoro mo pasznemy 7
Pa3nen 6.0BOBIIIAIOIIEE IOBTOPEHUE
6.1 | Ob6o6maroriee 4 bubanorexal [OK
MOBTOPEHUE https://m.edso00.ru/7f41c97c
PesepBHOE Bpemst 3
OBIIEE 68 4 7
KOJMYECTBO
YACOBIIO

ITPOI'PAMME
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