Ipuioxenue Ne9

115. PaGouyasi nporpamma mno ydeoHomy npeamerty «®Pusuka» (0a30Bblil ypOBeHb)
cocraBiieHa Ha ocHoBe ®enepanbHOll paboueil mporpamMmbl MO y4eOHOMY MpPEAMETY
«®Dwu3nka (0a30BBI YPOBEHB).

115.1. ®denepanbHast pabouas mnporpamma 1o ydyeOHoMy mnpenMery «Dusmnkar
(6a30BBIM ypoBeHb) (MpeameTHas o0macTh «EcCTeCTBEHHO-HAay4YHBIE MPEIMETH») (Ianee
COOTBETCTBEHHO - Iporpamma mno (usuke, (Gu3uka) BKIIOYACT MOSCHUTEIBHYIO 3aIUCKY,
coJiep>kaHue 00y4YeHUs, INIAHUPYEMBbIE pe3yJIbTaThl OCBOCHHUS MIPOTPAMMBI 1O (PU3UKE.

115.2. TlosicHuTenbHAs 3alCKa OTPaKaeT OOIIHE e U 3aa9d U3YYCHHs (PU3UKH,
XapaKTePUCTUKY IICUXOJIOTUYECKUX MPEANOCHUIOK K €r0 U3YYSHHUIO 00Y4YaIOIMMUCs, MECTO B
CTPYKType yueOHOro IiaHa, a TakKe MOJIXOJbl K OTOOpY COAEpX aHUs, K ONpPEEICHHUIO
TUTAHUPYEMBIX PE3yIIbTATOB.

115.3. Conepxanue oOy4EeHHs] pPACKPBIBAECT COJAEpKATEIbHbIE JHHHUH, KOTOPBIC
npeaaraoTces s 0043aTeNIbHOTO U3YUYEHHs B KayKJIOM KJIacCe€ Ha YPOBHE CPEJHETO OOIIEro
o0pa3zoBaHUsI.

115.4. Tlnanupyemble pe3ynbTaTbl OCBOCHHUS MNPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIC, METANPEIMETHBIE PE3YJIbTAThl 32 BECh Mepruo 00ydeHHs Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHMs, a TakXe MPEAMETHbIE JOCTHKEHHUS O0yYaroIlerocs 3a KakIblil roj
00yueHus.

115.5. TlosicHuTeNnbHAS 3aMKCKA.

115.5.1. TIporpamma mo ¢usuke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHusi pazpaboTaHa HA OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS
OCHOBHO# 00pa3oBaTeIbHOM MporpaMmsl, pectaBieHHbIXx B DI'OC COO, a Takxke ¢ yuéTom
denepanpHOl paboyeil MporpaMMbl BOCIIUTAHUS W KOHIEMIIUU TPETOAaBaHUs y4eOHOTO
npeameta «®duszuka» B 00pa3oBaTeIbHBIX oOpraHuzanuax Poccuiickoit deneparuu,
peanu3yronmX OCHOBHbIE 00pa30BaTe/IbHbIE TPOrPAMMBI.

115.5.2. Conepxanne nporpammbl 1o (u3MKe HampaBieHO Ha (HOpPMUPOBaHUE
€CTeCTBEHHO-HAYYHOH KapTHHBI MHpa oOydaromuxcs 10-11 kmaccoB mpu oOydeHHH WX
¢u3uke Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IEATEIBHOCTHOTO nmoaxoa. [IporpamMma no

¢uszuke coorBercTByeT TpeboBanusiM PI'OC COO Kk mMmIaHUPYEMBIM JIMYHOCTHBIM,
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OpeIMETHBIM M  METallpeJMETHBIM pe3yJibTaTaM OOyueHHus, a TaKKe YUHUTHIBAET
HEOOXOAMMOCTh peaau3alliid MEXKIPEIMETHBIX CBsI3ed (DU3UKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH NpeAMeTaMu. B Hell onpeensaroTcsi OCHOBHBIC LN U3yueHus: (U3UKU Ha YPOBHE
cpenHero oOmiero o0Opa3oBaHMs, IUIAHMPYEMbIE pE3YyJbTaThl OCBOEHHUSA Kypca (U3HKU:
JUYHOCTHBIC, METaNpeIMETHBIE, ITPeIMETHBIE (Ha 6a30BOM YPOBHE).

115.5.3. IIporpamma o Gu3uKe BKIIOYACT:

[Tnanupyembie pe3ylbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B TOM YHCIIE
npeIMEeTHbIE Pe3yibTaThl M0 rojjaM 00y4eHHUS;
Conepsxanne yueoHoro npeameta «dusrkay 1mo rojgam 00ydeHHUs;

115.5.4. TlporpamMma 1o (hu3uKe MOKET OBITh MCIIOJI30BaHA YUUTEISIMH KaK OCHOBA
JUIsL COCTaBJIEHHUA CcBOouX paboumx mnporpamm. Ilpm paspaborke paboyeil mporpammsl B
TEMaTUYECKOM TUIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOXHOCTHU HCIIOIH30BAHUS
ANEKTPOHHBIX  (UHUQPPOBBIX)  00pa30BaTEIbHBIX  PECYpPCOB,  SBISIOMIMUXCA  y4eOHO-
METOJIMYECKUMHU MaTepuagaMu (MyJIbTUMEIUHHBIE TPOrPAMMBI, JIEKTPOHHBIE YUeOHUKU U
3aJJaYHUKH, AJIEKTPOHHBIE OMOIMOTEKH, BUPTyaIbHbIC J1TAOOPATOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIMM LHUQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATUYIOIIMMHU IUIAKTHUYECKHUE
BO3MOXXHOCTH HWH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN, COJEPIKAHHE KOTOPBIX
COOTBETCTBYET 3aKOHO/IaTEILCTBY 00 00pa30BaHUM.

115.5.5. Tlporpamma 1o ¢u3nMKe NPESOCTaBIsIET BO3MOXKHOCTh JJIsl peaju3aluu
Pa3IUYHBIX METOJUYCCKUX ITOJXOJ0B K OpraHu3aiuu OoO0y4YeHUs (U3WKE TPH YCIOBUU
COXpaHeHHsI 0053aTeTLHOM YaCTH COJIEpKaHus Kypca.

115.5.6. ®usuka kak Hayka O HauOoliee OOIIMX 3aKOHAX MPUPOIbI, BBHICTyMHas B
KauyecTBe y4eOHOTro MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIN BKJIAJl B CUCTEMY 3HAaHUU 00
okpyxatomeM mupe. [IKompHBI Kypc (U3UKU - CHCTEMOOOPA3yIOMIMKA ISl €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PHU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB
U SIBJICHUH, M3y4aeMBIX XHMHEH, Ouoyoruei, ¢usmueckoi reorpadueil u acTpOHOMUEH.
Hcnonb30BaHMEe M aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNsieT XapakTep U
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCA,

MOJIYUCHUS HOBBIX MaTCpHUaioB
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C 3aJaHHBIMHU CBOMCTBaMHU M Jpyrux. V3ydyenne (pu3nKu BHOCHT OCHOBHOM
BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa O0yYaroIluXcs, B
(dopMupoBaHHE YMEHHI MPUMEHATh HAy4YHBIH METOJ MO3HAHUS MPU BBHINOTHEHUU
UMM y4eOHBIX UCCIIEIOBAaHUMN.

115.5.7. B ocHOBy Kypca QU3MKH [UIsl YpOBHS CpeIHEro oOUIero
00pa30BaHus MOJNOXKEH P UIEH, KOTOpble MOKHO pacCMaTpUBATh KaK MPUHIIUIIBI
€r0 ITIOCTPOCHHSL.

Nnes nenoctHocTH. B COOTBETCTBUM C HEW Kype SABIAETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX paslesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBMM ¢ Hel Marepuan Kypca (pU3MKU
o0OpeMHEH BOKpYr (Qusmueckux Teopuil. Benymum B Kypce sBIseTcs
dopMHUpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaT€pHUM, BEILECTBE U
ToJIE.

Wnes rymanurapuzanuy. Peanusanus Waed NpeanosiaraeT HCIOJIb30BaHHE
TYMaHUTApHOI'O TOTEHIMaNa (PU3MUECKON HayKH, OCMBICIECHHE CBS3M DPAa3BUTHS
($u3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y 3KOJIOTHYECKUMU MPOOIEeMaMH.

Unes npuxnagHoi HampaBieHHOCTH. Kypc ¢usuku mpeamnonaraet
3HAaKOMCTBO C HIMPOKHM KPYIOM TE€XHMUYECKHX U TEXHOJIOTMYECKUX IMPUIOKEHUN
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Wnes dSKOJOTM3alMKM peanu3yeTcss IOCPEICTBOM BBEICHHUS DJIEMEHTOB
COJICpKaHMsI, MOCBSIIEHHBIX YKOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOpbIE
CBfA3aHbl C Pa3BUTHEM TEXHUKM W TEXHOJIOTMH, a Takke 00CyXAeHUs Mpoldiem
palMOHAILHOTO MTPUPOJIOTOIB30BAHNS U IKOJIOTHYECKOH 0€30MacHOCTH.

115.5.8. CtepxHEBBIMH DJIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CPEIHETO
oOmero oOpa3zoBaHHsl SBISIOTCS  Qu3uueckue Teopun  ((popmMupoBaHHE
NpEJCTaBICHUI O CTPYKType TOCTpOCHHS (U3MYECKOW TEOpUH, pPOJIH
(byHIaMEeHTaJIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX IMPEACTABICHUAX O
OpUpoOJE, TpaHMLAX NPUMEHHMMOCTH TEOpPUHM, MJs ONHMCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIECCOB).

115.5.9. CucreMHO-IEITENPHOCTHRIA ~ TMOAXOA B Kypce  (U3HKH
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peaqiu3yercs IMpexXae BCEro 3a CYET OpraHu3aluu  HKCIEPUMEHTAIBHON

NESTENBHOCTH 00yYaIOIINXCS.
Jlnst 6a30BOro ypoBHsS Kypca (pU3UKH - 3TO UCIOIb30BAaHUE CUCTEMBI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JaOOpaTOpPHBIX paboT, KOTOPHIE B MMpOrpamMme
no ¢u3zuke OoOBEAMHEHBI B OOMIMHA CIHMCOK YYEHHMYECKUX MPAKTHUECKHX padoT.
Boigenenne B yKa3aHHOM MepedyHe J1abopaTopHBIX paboOT, MPOBOJUMBIX IS
KOHTpPOJISI U OLIEHKH, OCYILIECTBJISETCS YYaCTHHUKAMU 00pa30BaTENIbHOIO Mpolecca
UCXOJIs1 U3 0COOEGHHOCTEH TUTAHUPOBAHUS M OCHAIlleHUs KabuHeTa pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIaJIcHUE OOYYaIOIIMMUCA YMEHHUSIMHU TMPOBOJAUTH KOCBEHHBIE
U3MEpEeHUs, MUCCIEAOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPETIOKEHHBIX TUTIOTE3.

115.5.10. Pemenne pacdy€THBIX W Ka4eCTBEHHBIX 3a71a4 C 3aJaHHOU
dbuznueckoi MoOJENbI0, TMO3BOJISIIONIEE TMPUMEHATh W3Y4YEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk U UHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
o0BsiCHEHUE TPOTeKaHUs (U3MUECKUX SIBICHUH M MPOILIECCOB B OKpYyXaromiei
KU3HU, TpeOyromue BblIOOpa (U3MUECKOW MOJEAM JUIsl CUTyallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

115.5.11. B cootBetctBum ¢ TpedoBanussMu ®I'OC COO k maTepuaibHO-
TEXHUYECKOMY oOecredeHnio ydeOHOro mporecca 0a30BbIl ypOBEHb Kypca
(GU3UKH HA YPOBHE CPEHETO O0IIEro 00pa30BaHUs TODKEH U3y4aThCs B YCIOBUSIX
MpeIMETHOTO KabuHeTa (DU3MKU WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
OPEeIMETOB €CTEeCTBEHHO-HAy4HOro uukiaa. Hamuume B kaOuHere (uU3MKH
HEO0OXOAMMOTO JIa00PATOPHOTO OOOPYIOBAHUS JJISl BBIMOJHEHUS YyKa3aHHBIX B
nporpamme 1o pU3uKe Y4eHHYECKHUX MMPAKTHUECKUX PabOT U IEMOHCTPAILIMOHHOT'O
000pyoBaHus 00s3aTEIBHO.

115.5.12. ]JlemoHcTpanmoHHoe  oOopyaoBanue  ¢GopMupyeTcs B
COOTBETCTBUU C MPUHLUIIOM MHHHUMAJIBHON JOCTATOYHOCTH U OOECrevyrBaceT
MOCTAHOBKY MEPEYUCIICHHBIX B IpOrpamMme 1o (U3HUKe KIIOUEBbIX JeMOHCTPAIH
JUIS WCCIIEJIOBAHUS HW3Y4YaeMbIX SIBJICHHA W TMPOIECCOB, AMIUPHYECKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHHYECKUX MMPUMECHEHUH.

115.5.13. JlaGopaTopHOe 000pYJOBaHUE ISl YUCHUYECKUX MPAKTHUECKUX
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pabot ¢GopmMupyeTcss B BHAE TEMAaTHYECKHX KOMIUIEKTOB M oOecreuymBaeTcs B
pacuére OJHOTO KOMILJIEKTa Ha ABYX oOydarommxcs. Temarnueckue KOMIUIEKTHI
71a060paTOpHOIO
000pyZ0oBaHMs JODKHBI OBITh TOCTPOEHBI HAa KOMILJIEKCHOM HCIOJIb30BAHUU
aHaAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKE€ KOMIIBIOTEPHBIX H3MEPHUTEIbHBIX
CUCTEM B BHUJIe IUPPOBBIX JTaOOPATOPHIl.

115.5.14. OcHOBHBIMM UENSIMH HU3y4deHHs (U3MKK B 0OIEM 00pa30BaHUU
SBJISIOTCSL:

dopMupoBaHUE UHTEPECA U CTPEMIICHHUS 00YYAIOIINXCs K HAYYHOMY M3yYEHHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

Pa3BuTne mpencraBieHuit 0 HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHHE
UCCJIEIOBATEICKOTO0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

dopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHUs] OCHOB
CTpOEHUS MaTepUu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dopmupoBaHHE YMEHHH OOBACHATH SBIEHUS C  HCIOJIb30BAHUEM
dbu3nuecKnx 3HaHUN U HAYYHBIX JOKA3aTENbCTB;

®dopmupoBaHUE NPEICTABICHUN O ponu (PU3MKKU Ui pa3BUTUA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

115.5.15. [ocTtmwxkeHue OTUX 1ejlel  o0ecreuyrMBaceTCs  peIIeHHuEM
CIIEIYIOIMX 3a/ad B Mpolecce U3ydeHHs Kypca (U3MKU Ha ypOBHE CPEIHETrO
o01ero oopa3zoBaHus:

[TproGpereHue cucTeMbl 3HaHUN 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUAX,  BKJIIOYAs  MEXaHUKY,  MOJIEKYJSIpHYH  (usuky,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dopmupoBaHUEe YMEHUN IPUMEHATH TEOPETHUECKHUE 3HAHUSA JUIsI OOBSICHEHUS
(GU3UYECKUX SBJICHHN B MPUPOJAEC M ISl TMPUHATHSA MPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU,

OcBoeHue Ccrnoco0OB pemieHHs] pa3iudHbIX 3a]ad C SIBHO 3aJaHHOU
¢u3nyeckoil MOAENBIO, 3a/1ad, MOJPa3yMEBAIOLINX CAMOCTOSTEIBHOE CO3/aHUE
¢u3nvyecKoit MOJEeNN, COOTBETCTBYIOIIECH YCIOBHIM 3a/1a4H;

[Tonnmanue (U3NUECKUX OCHOB M MPHUHIMIIOB JCHCTBUS TEXHUYECKUX

YCTPOMCTB M TEXHOJIOTUUYECKHUX ITPOLECCOB, UX BIUSHUS HA OKPYKAOLIYIO CPENY;
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OBnazicHHEe METOJAaMH CaMOCTOSITEIHHOTO TUIAHUPOBAHUS M IPOBEICHHUS
dbu3nueckux HSKCIEPUMEHTOB, aHallu3a W  HUHTEpHperanuud  uHpopMalmu,
ompeieNIeHUs IOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

Coznmanue yciaoBHM JUisi pa3BUTHUS YMEHHMI MPOEKTHO-UCCIEA0BATEIHCKOMH,
TBOPYECKOH AECATEIbHOCTH.

115.5.16. OOGmiee ynciio YacOB, PEKOMEHIOBAHHBIX ISl U3YUYCHUS (PUBHKH
- 136 gacos: B 10 kiracce - 68 gyacoB (2 gaca B HeAeno), B 11 kimacce - 68 gacos (2
Jaca B HEJICINIO).

[Ipennaraemblii B mporpamme 1o (U3HKE TMEpeUYeHb Ja0OpaTOPHBIX U
MPAKTUYCCKUX padoOT SBISETCS PEKOMEIOBAaHHBIM, YYHTEIb JEJIAaeT BBIOOP
MPOBEJIEHUsT JIa0OPAaTOPHBIX PAOOT U OMBITOB € YYETOM WHIUBUIYATbHBIX
0COOCHHOCTEN 00YUYaIOIINXCS.

115.5.17. Jlrobas pabGodas mporpamMma JOJDKHA IMOJHOCTBIO BKIIIOYATh B
ce0s coiepKaHue TaHHOW MTPOTrpaMMBI IO (PUBHKE.

115.5.18. B otrmenpHBIX ciydasx Kypc (U3UKH 0a30BOr0 YPOBHS MOXKET
n3yuyatbcs B 00béMe 204 vaca 3a aBa roga oOydenus (3 1 B Hepenmro B 10 u 11
Kiaccax). B aToMm ciiyuae yBenuunBaeTcst He MeHee ueM 10 20 4 pe3epBHOE BpeMs,
KOTOpPOE MCTOIB3YETCS YUUTETIEM JJI U3yUYeHHUs BOMPOCOB, TECHO CBS3aHHBIX C
BbIOpaHHBIM TMpoduiieM oOydeHHs, U YyBeJIWYUBaeTCs YyuyeOHas Harpyska,
OTBOJIMMAs HA U3YUYCHHE MEXAHUKHU, MOJICKYJIIPHON (DU3UKHU U AIEKTPOTUHAMUKH,
3a CYET pacCHIMPEHHS Yncia J1a00paTOPHBIX PabOT UCCIIEI0BATEIHCKOTO XapaKTepa
¥ YPOKOB pEIICHUS KAYECTBEHHBIX M PACUETHBIX 3a7ad.

115.6. Conepxxanne o0yuenus B 10 kmacce.

115.6.1. Pazgen 1. ®usuka u METOAbl HAYYHOTO TTO3HAHMSL.

®usuka - Hayka o mpupoje. HaydHbie METOIbI MO3HAHUS OKPYKAIOIIETO
mupa. PoJib skcriepuMenTa 1 TEOPUH B ITPOIIeCcce MO3HAHUS MPUPOIbI. IKCIICPUMEHT
B u3MKe.

MonenupoBanre (HU3MYECKUX SBJICHUW W TIpolieccoB. HayuyHble rUNOTE3HI.
®du3nyeckue 3aKOHBI U TEOPUU. [ paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIHII COOTBETCTBHUS.

Ponbe u Mecto ¢usuku B GOpMUPOBAHWN COBPEMEHHON HAYYHOW KapTHHBI

MUDA, B IPAKTUYECKOHN AEATETbHOCTH JIOJEH.
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JleMoHCTparuu.

Amnaznorossie U UG POBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKU.
115.6.2. Paznen 2. Mexanuka.
115.6.2.1. Tewma 1. Kunematuka

Mexannueckoe naBrkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOI'O JABUKECHHS.
Cucrema orcuéra. Tpaektopus.

[lepemernienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHUE MaTepUajbHONM TOUKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpAMHAT.
CrnoxxeHue nepemMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOIMHENHHOE NBIKeHUE. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, NyTH U [epeMeUIeHUs
MaTepUaJIbHON TOUKU OT BPEMEHHU.

CBobOosiHOE majieHne. Y CKOpeHne CBOOOTHOTO Ma ICHUS.

KpuBonnueiiHoe  nBuxkeHue. [[BkeHMe MaTepuUaIbHOM TOYKH 110
OKPY>KHOCTHU C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs
ckopocTts. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeNIbHOE YCKOPEHUE.

TexHuueckne yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHE: CIHIOMETD,
JIBUKEHUE CHAPSIOB, LIETIHbIE U PEMEHHBIE NTEpEJayH.

JleMoHCTparuu.

Mognenbs cucTeMbl OTCUETA, WIUTFOCTPALUS KMHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeobpazoBaHue IBUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabGmionenue nBuxkeHus Tenna, OPOIIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaJICHUSI.

Hampasnenue ckopocTH MpH IBU>KEHHUHU 110 OKPYKHOCTH.

Y4eHnuecKHil SKCIIepUMEHT, J1abOpaTOpHbIE pabOThI

N3yyeHne HEpaBHOMEPHOI'O JBUKEHUS C LIEJIbIO ONPEEIIEHUs MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IYTSIMHU, NPOWJIECHHBIMA TEJIOM 3a

IIOCJIEIOBATENIbHBIE pPaBHBIE IIPOMEKYTKM BpPEMEHM IIPU PaBHOYCKOPECHHOM
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JBHKCHUM C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHue NBMKEHUS MIapUKa B BSI3KOM JKUJIKOCTH.

N3yuyenue nBUKEHUs Tena, OpOIIEHHOrO0 TOPU30HTAIBHO.

115.6.2.2. Tewma 2. Jlunamuka.

[Ipuanun  otHocurenbHOcTH  ['amunes.  Ilepseii  3akoH  HeroToHa.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cwi. Bropoit 3akon Herorona
JUIsl MaTepUanbHOM Touku. Tperuii 3akoH HproTOHA /1711 MaTepuaabHbBIX TOYEK.

3akoH BceMUpHOTO TsroteHus. Cuna TsokecTu. [lepBas kocMudeckast CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, CKoJabxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U cujia TpeHus nokos. KoagduuueHt tpenus.
Cuna conpOoTUBIICHHS TIPU ABUKEHUU Tela B )KUAKOCTH WM rase.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPAOTO TENA.

MOMEHT cuJibl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YciaoBus
paBHOBECHS TBEPAOTO TeJa.

TexHudeckne yCTpOHCTBA M IPAKTHYECKOE INPHUMEHEHUE: MOAIINUITHUKH,
JIBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTparuu.

SIBneHue nHepLuu.

CpaBHeHME Macc B3aMMOJEHCTBYIOIINX TEJL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBHCUMOCTbH CHJIBI YIIPYTOCTH OT Jie(opMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U NIAJICHUN.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAUECHUS U CKOJIbKEHHUSI.

YcnoBust paBHOBeCHUs TBEPAOTO Teia. Buasl paBHOBECHS.

Y4eHn4eCcKHi SKCIIEPUMEHT, 1abopaTopHbIe paboThI

N3yuenue nBukeHUs: OpycKa 10 HAKIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U

PE3UHOBOM 00pasIle, OT X AehOpMaInu.
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HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TeJa, UMEIOLIETO OCh BPAIICHHUS.
115.6.2.3. Tewma 3. 3aK0HBI COXpaHEHHUS B MEXaHHKE.

Wmnynsc MaTepuadbHOW TOYKH (Tena), CHUCTEMbl MaTepHaIbHBIX TOYEK.
HNMmnynasc cwiibl U W3MEHEHHE HUMIIyJbca Teja. 3aKOH COXPAaHEHHs] HMILYJbCa.
PeakTuBHOE NBM)KEHHE.

PaGora cuiibl. MOIIIHOCTH CHJIBI.

Kunernueckas sHepruss MmaTepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
KHHETUYECKOH SHEepruu.

[TorennmanpHas SHEprusl. [TorenumanbHas SHEPIUsl yIpyro
nepopMUpPOBaHHOHN MpYyKUHBL. [loTeHIManpHas SHEprus Tena BOIU3U TOBEPXHOCTH
3emun.

[lorenmmaneHple W~ HEMOTCHOWANbHbIE  CHibl.  CBs3b  paboTHI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKON SHEPTHUH CUCTEMBI TeJl. 3aKOH
COXpaHEHUS] MEXaHNYECKOH SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoHCTBa M NPAKTHUYECKOE NMPHUMEHEHHE: BOJOMET, KOmEp,
NPY>KHHHBIA MTUCTOJIET, ABIKEHUE PaKeT.

JlemoHcTpamuu.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeaktuBHOE NBUKEHME.

[lepexoa nmoTeHMaNbHON YHEPTUU B KUHETUYECKYIO U OOPaTHO.

Y4eHnuecKuil SKCIIEpUMEHT, JIa0OpaTOpHbIE pabOThHI

N3ydenne abCONOTHO HEYHNpPYroro yjaapa ¢ IMOMOUIbIO JBYX OIMHAKOBBIX
HUTSIHBIX MasSITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOW IHEepPIruu
TeJIa Ha PUMEPE PaCTSHKCHUS PE3MHOBOTO KTy Ta.

115.6.3.  Pazzen 3. MonekynspHas GuU3nuKa U TEPMOJUHAMHUKA.
115.6.3.1. Tema 1. OcHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

OCHOBHBIE MTOJIOKEHUST MOJICKYJISIPHO-KHHETHUECKON TEOPUH U UX OIBITHOE
o0ocHoBanmne. bpoyHoBckoe nBmxenue. Judpdysusa. Xapaxtep ABWKEHUS U
B3aMMOJICHCTBUSl YACTHIl BelIecTBa. MoOJAENnu CTPOSHHs Ta30B, XHIKOCTEH u

TBEPABIX TENI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE dTUX MoJieieil. Macca u
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pa3Mepsl MosiekyJl. KosnmuecTBo Bemectsa. [loctossHHas ABoraapo.

TeroBoe paBHOBecue. Temneparypa u e€ nusmepenue. lllkana remnepartyp
Lenbcus.

Mopnens unpeansHoro rasa. (OCHOBHOE ypaBHEHUE  MOJIEKYJISIPHO-
KHHETUYECKONM TEOpUHM HJIeallbHOrO rasza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpelHEl KWHETUYECKOM HHEPruM TEIUIOBOrO JABM)KEHMs dvacTul rasa. Illkama
temriepatyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHnneneesa-Knanenposna.
3akoH JlanbroHa. M30mponecchl B HACANBHOM T'a3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['papuueckoe MpelcTaBIEHUE H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHnueckue ycTpoicTBa U MIPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, GapoMeTp.

JleMoHCTparumu.

OmnbIThl, JOKa3bIBAIOLIME JUCKPETHOE CTPOEHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUH.

OnbIThl 0 JUQPHY3UH KUAKOCTEH U ra3oB.

Mopenb 6poyHOBCKOTO JTBUKECHUS.

Mogens onbita [lITepHa.

OnpIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOIEHCTBHSI.

Monens, WIUTIOCTpUpYIOLIas IPUPOJTY 1aBJIEHUS ra3a Ha CTEHKHU COCya.

OnpITHI, WITIOCTPUPYIOLME YPAaBHEHUE COCTOSIHUS UEAJIBHOTO Ia3a, N30IPOLIECCHI.

Y4yeHnuecKHil SKCIepUMEHT, J1abOpaTOpHbIE pabOThI

Onpenenenre Maccel BO3JyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEPEHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTypbl BO3/AyXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMu COCTOSTHUS Pa3pesKeHHOTO Ta3a.

115.6.3.2. Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepMoanHamuueckasi cucreMa. BHYTpeHHsI SHEprusi TepMOJAMHAMHYECKON
CUCTEMBI U criocoObl e€ n3menenus. KonmuecTBo Temnotel u pabota. BHyTpenHss
SHEprusi  OJHOATOMHOTO  HWJeaJbHOro  rasza. Bunuel  Temnonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS,

U3NydyeHue. YenbHas TEIIOEMKOCTh BellecTBa. KoaumdecTBO TEIIOTHI IpH
Teruionepeaaye.

[lonatue 06 anmabatHom mnporecce. [lepBblli 3aKOH TEPMOIMHAMHKH.
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[IpumeHeHre MepBOro 3aKOHa TEPMOJMHAMUKM K u3omporeccam. ['paduueckas
UHTEpIIpeTaIus padoThl rasa.

BTtopoii 3akon TepMogunamMuku. HeodpatuMocTh MpoIeccoB B MPUPOJIE.

TennoBele  MamuHbl.  [IpUuHOMOBI  AEHCTBHUS — TEIUIOBBIX  MAIlHH.
[IpeoOpazoBanusi SHepruu B TEIUIOBbIX MamnHax. KoadduimeHt mnosie3Horo
neiictBust TeruioBod MammHbl. [{ukn KapHo u ero kosdduument mone3noro
JEHCTBUS. DKOJIOTHYECKUE POOJIEMBI TEINIOHEPTETHKHU.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOAUIBHUK, KOHIUIIMOHED.

JleMoHCTparuu.

W3meHeHre BHYTpEHHEW PHEPruUu Teja IMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKU M3 OYTBUIKM MOJ JAEWCTBHEM C)KAaTOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe myTéM TpeHuUs (BUICOIEMOHCTPAIINS).

N3menenue BHyTpeHHEW SHEPrUu (TeMIepaTyphl) Tella Ipu TeIuionepeaye.

OnbIT 10 aIMabaTHOMY PACHIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOHUHBI, IBUTATENSI BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATETISI.

Y4eHnuecKHil SKCIIEpUMEHT, JIa0OpaTOpHbIE pabOThI

N3mepenue yienbHON TEII0EMKOCTH.

Tewma 3. ArperaTHbie cOCTOsIHUA BeliecTBa. PazoBble MEPEXO/IbI.

[TapooOpazoBanue u koHjaeHcanus. Vcrnapenue u kuneHue. AOCOIIOTHAS U
OTHOCUTEJIbHAsL BJIAXHOCTb BO3ayXa. HachellleHHBIM map. YxaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPaTypPhl KUTICHUS OT JaBJICHHUSL.

Tsépnoe Teno. Kpucrannuueckue u amop@Hsie Teraa. AHU3OTPOIHS CBONCTB
kpuctaiuioB. JXuakue kpucrtamnsl. CoBpemeHHble Marepuanbl. [lnaBnenue u
KpUCTau3anus. Y enbHas Tersora miasienus. CyOoaumarus.

VYpaBHeHUe TeroBoro OangaHca.

TexHudeckne yCTpOHCTBA W TMPAKTUYECKOE NPHUMEHEHHE: THUTPOMETP U
MICUXPOMETpP, KAIOPUMETP, TEXHOJOTHH TOJYYEHUS COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

JlemoHcTpamuu.

CBolicTBa HaCBIILIEHHBIX [1APOB.
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Kunenue rnpu NOHUKEHHOM JIaBJICHUU.

CriocoObl U3MEpEeHHUsI BIa>KHOCTH.

HaGmtonenne  HarpeBaHuMs W IUIABJIEHUS  KPUCTAJUIMYECKOTO  BEILIECTBA.
JleMoHCTpaius KpucTaljIoB.
VY4eHnuecknil SKCIIEpUMEHT, JabopaTopHble paboThl M3MepeHue OTHOCUTENbHOMN
BJIQYKHOCTH BO3yXa.

115.6.4. Paznmen 4. DnekTpoauHAMUKA.

115.6.4.1. Tewma 1. DaekTpocTaTHKa.

DnekTpuszanus Tell. JNeKTpUIeCcKuil 3aps. J|Ba Buaa aIeKTpUUECKUX 3apsia0B.
[IpoBOIHMKH,  NMAJIEKTPUKA M TOJIYNPOBOJHUKH.  3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsiia.

B3anmonerictue 3apsanoB. 3akoH Kynona. To4edHbIN 27€KTpUYECKUN 3apsia.
Onektpuueckoe 1mone. Hampsok€HHOCTh  3nekTpuueckoro mnons. [lpuHnun
CYyHEPHO3ULMN JJIEKTPUYECKUX TMOJeH. JIMHMM HanpsyKEHHOCTH DIIEKTPUYECKOTO
OJISL.

PaGora cun anexrpocratudeckoro nojs. [loreniman. PasHocTh moTeHIIMAOB.
[IpoBOIHMKM W JAMDJIEKTPUKHA B JJIEKTPOCTATHUYECKOM ToJe. JMdjieKTpudeckas
IIPOHULIAEMOCTb.

DnekTpoéMKoCcTh. KoHeHcaTop. DIeKTpOEMKOCTh MIOCKOTO KOHJIEHCATOpa.
OHeprusl 3apsyKEHHOTO KOHAEHcaTopa.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTAaTHUECKas 3alUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN aIlapar, CTPYWUHBIN IPUHTED.

JleMoHCTparuu.

YCTpolcTBO M IPUHLIMI ACHCTBUSA SJIEKTPOMETPA.

B3anmopelicTBre Ha3IEKTPU30BaHHBIX TEIL.

DNEKTPUUECKOE T0JIE 3apSKEHHBIX TEJL.

[IpoBOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTnyecKkas 3aluTa.

JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3J'I€KTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IIomadv IIIACTHH,

pacCTosAHUA MCIKAY HUMU U I[PIBJ'IGKTpPI‘-IGCKOﬁ IMPOHUITACMOCTH.
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DHeprus 3apsHLKeHHOTO KOHJEHCATOPA.
YyeHnueckuil 3KCepuMenT, 1abopaTopHbie paboThl M3mMepeHue 31eKTpoEMKOCTH
KOHJIEHCATOpa.
115.6.4.2. Tema 2. IlocTOSHHBIN SJEKTpUYECKHH TOK. TOKM B pa3IWYHBIX
cpenax. ONEKTPUUECKUH TOK. YCIOBUSA CYIIECTBOBAHUSI DJIECKTPUUYECKOTO TOKA.
Hcroununku Toka. Cuna Toka. [locTosaHHBIN TOK.

Hamnpsokenue. 3akon Oma 7151 ydacTka HEru.

OJIEKTPUUECKOE  CONPOTUBICHUE. YIIEJbHOE  CONPOTHUBICHHE  BEILIECTBA.
[TocnenoBarenbHOE, NapauieIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

PaGota snekTpudeckoro Toka. 3akoH Jxoys-JIena. MOIHOCTh 3IEKTPUIECKOTO
TOKA.

DJIIEKTPOABMKYIIAsA CUJIa U BHYTPEHHEE COINPOTHUBIICHUE MCTOYHHKA TOKA.
3axon Oma Jyist TOJTHOM (3aMKHYTO#) deKTpruueckoi 1enu. KopoTkoe 3aMbIKaHueE.

DJIEKTPOHHAA MPOBOAUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTH CONPOTHUBIICHHS
METaJUIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTb.

DJNeKTpUUeCcKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAsS U IPUMECHAS MPOBOIUMOCTH MOIYTIPOBOIHUKOB.
CoiicTBa p-ni-niepexoaa. [lonynpoBoHIUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PACTBOPAX M PACILIABAX ICKTPOIUTOB. DIECKTPOJIUTHUYECKAS
JIMCCOLMAIUSL. DIEKTPOJIN3.

DnekTpuyeckuil ToK B razax. CaMOCTOSITENIBHBIM U HECAMOCTOSITENILHBIN pa3psl.
Monnus. [1na3zma.

TexHuuyeckrue yCcTpoucTBa U NMPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHHKU TOKa, 3JIEKTPOHArpeBaTelIbHbIC MPUOOPHI, ITEKTPOOCBETUTEIHHBIC
npuOOPbI, TEPMOMETP COMIPOTUBIICHUSI, BAKYYMHBIH MO, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MIOJTYTIPOBOTHUKOBBIN JTHO/I, TAIbBAHUKA.

JleMoHCTpauu.

N3Mepenne cuibl TOKa U HaAIPSKEHUS.

3aBUCUMOCTb COMPOTHUBJICHUS LUUIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA I TTOTIEPEYHOr0 CEUCHUS M MaTepHaa.

CwmemaHHOE COeIMHEHUE MPOBOTHUKOB.

IIpssmMoe wu3MepeHue OJIEKTPOABUKYINEH cwibl. KOpoTkoe 3ambIKaHue
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rajbBaHUUYECKOTr0 3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTUBIICHUSI.
3aBUCUMOCTb COITPOTUBJIEHUS METAJIJIOB OT TEMIEPATYPHI.

[IpoBOIMMOCTD 3IEKTPOIUTOB.

NckpoBoii pa3psan 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSS TPOBOJUMOCTD TUO/IA.

Y4eHnuecKHil SKCIIepUMEHT, JIabOpaTOpHbIE pabOThI

N3yyeHne cMemanHOTo COEMHEHUS! PE3UCTOPOB.

N3mepenue 371eKTpOABMXKYIIENH CHIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexrponusa.

115.6.5. MexmnpeaMeTHbIE CBS3H.

N3yuenune kypca ¢pusuku 6azoBoro ypoBHs B 10 Kjacce oCylIecTBISETCA C
Y4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTe€MAaTHKU,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

MexnpeaAMeTHbIE TOHSTHUSA, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAy4yHbI (akT, rumote3a, (pusmyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOJIOIEHUE, IKCIIEPUMEHT, MO/IEIMPOBAHKE, MOJIEIb, U3MEPEHUE.

MartemaTHKa: pereHue CUCTeMbI YpaBHEHUH, TuHeHas QyHKiws, napadona,
runepOosia, uX rpa@uKd M CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMHU HA OCH KOOPAUHAT, CJIOKEHNE BEKTOPOB.

buonorus: Mexanndeckoe IBIKEHHUE B )KHBOU npupoae, nuddy3us, ocMoc,
TEII00OMEH JKMBBIX OPraHU3MOB (BHUIBI TEIUIONEPENadyH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

XUMHUS: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS TUCCOLMALINS, TAlIbBAHUKA.

['eorpadus: Bna>xxHOCTh BO3AyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonorusi: mpeoOpa3zoBaHUe ABMKCHHIM C HCTOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHUsT B TEXHUKE, MOAMIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHMUs
UMITyJIbCa B TEXHUKE (pakera, BOJOMET W JpYrue), JABUTATENh BHYTPEHHETO

cropanusi, mapoBas TypOHHA, OBITOBOI XOJOIWJIBHUK, KOHAWLMOHEP, TEXHOJIOTUN
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MOJIy4YEHUs] COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE HAaHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, JJEKTPOCTATHYECKAsl 3alluTa, 3a3eMJICHUE DIICKTPONpPUOOpPOB,
KCEpOKC, CTpYUHBIN MPUHTED, AJIEKTPOHArpeBaTENIbHbIC puOOPHI,
AJIIEKTPOOCBETUTENIHHBIC MPHUOOPHI, TaJIbBaHUKA.
115.7. Conepxxanue ooyuenus B 11 knacce.
115.7.1. Pa3zgen 4. DnekTpoauHAMUKA.
115.7.1.1. Tema 3. MaruuTtHoe 1noJie. DIEKTPOMArHUTHAS UHIYKIIUS.

ITocTostHHBIC MarHuTHl. B3anMoaelicTBHE MOCTOSHHLIX MAarHUTOB. MaruuTHoe
nosie. Bekrop MarHuTHOW MHAYKIMH. [IpuHIMI Cynepno3uIlud MarHUTHBIX MOJICH.
Jlvanu MarHuTHOW WHAYKUMU. KapTuHa JIMHUKA MAarHUTHOM WMHAYKIHHU TOJA
MMOCTOSTHHBIX MAarHUTOB.

MarnutHOoe TMOJie TPOBOJHHUKA C TOKOM. KapTuHa nUHUA WHIYKIUA
MarHUTHOTO TOJIs JIJIMHHOTO TIPSMOTO IMPOBOJHHUKA U 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJ-HUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTeue npoBOIHUKOB €
TOKOM.

Cuna Ammiepa, €€ MOAyYJIb M HaIlpaBJICHUE.

Cuna JlopeHiia, €€ MOayJib M HallpaBiieHUE. [IBUKEHNE 3apsKEHHOW YaCTUIbI
B OJJHOPOJHOM MarHMTHOM Moje. Pabora cuiibel JlopeHia.

SIBneHne DSIEeKTpOMarHWTHOM HMHAYKIMHU. [lOoTOK BekTOpa MarHUTHON
WHIYKIMA. OJEKTPOJABUXKYIAsA CUla WHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Imosie. DIEKTPOABMXKYIIAs CUjla HHAYKUUU B
MPOBOIHUKE, JBIKYILEMCS MOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM MOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJICHWE CaAMOMHIYKIIMHU. OJEKTPOABHXKYIAs  CHJa
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: TOCTOSIHHBIC
MarHuThl, JJICKTPOMArHUTHI, D3JIEKTPOJABUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YACTHIl, UHIYKIIUOHHAS TI€Yb.

JleMoHCTpauu.
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OmneIT Dpcrena.

OTKJIOHEHHE 3IEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIMA MAarHUTHOTO TOJIS.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JerictBue cuiibl JIopeHla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3NeKTPOMarHuTHON MHAYKIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTbD JJEKTPOABMKYIIECH CHIIBI MHAYKUHUU OT CKOPOCTH WM3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKILIHH.

YueHn4yeckuil 3KCIepUMEHT, 1abopaTOpHbIE PAOOTHI.

N3yueHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABIEHUS 3IEKTPOMAarHUTHOW UHIYKIIUH.

115.7.2. Paznexn 5. KonebaHust U BOJIHBL.
115.7.2.1. Tema 1. MexaHW4YeCKHE U AIEKTPOMArHUTHBIC KOJICOAHNS.

Konebarenpnasts  cucrema. CBOOOmHBIE  MEXaHHYECKHE  KOJI€OaHMS.
["apmonnueckue konebanud. Ilepuon, uvactora, ammiutyaa u ¢as3a KoneOaHUU.
[IpykuHHBIM MasgTHUK. MareMaTH4eCKH MAasTHUK. YPAaBHEHUE TapMOHHYECKHX
koneOanuit. [IpeBparienue sHEpPrun nNpy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpupiii koHTYyp. CBOOOIIHBIE SJIEKTPOMAarHUTHBIC KojieOaHUS B
U7calbHOM Koyie0aTeIbHOM KOHTYpE. AHAJOTUS MEXAy MEXaHMYeCKUMH H|
AIIEKTPOMAarHUTHbIMU  KosiebaHusimu. @Popmyrna TomcoHa. 3aKOH COXpaHEHHUS
SHEPrUM B UICATLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyXarmmMX KoieOaHusIX. BoIHYK/ICHHBIC MEXaHUYECKHE
konebanus. Pesonanc. BeiHyKIeHHBIC AIEKTPOMArHUTHBIE KOJICOAHUSI.

Ilepemennblii TOK. CHHycCOMJANbHBIM NEPEMEHHBIM TOK. MoOIHOCTH
MEPEMEHHOI0 TOKa. AMIUIUTY/IHOE U JIEUCTBYIOUIEE 3HAYEHUE CHUJIbl TOKa U
HaIPSKEHUS.

Tpanchopmatop. IIpousBoacTBo, nepeaava U NOTpedIeHUE FIEKTPUUECKON

SHEPruu. DKOJIOIMYECKUE PUCKH MPU IPOU3BOJCTBE AEKTposHepruu. Kynbrypa
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WCITOJIb30BAaHMS DJIEKTPOIHEPIUH B ITIOBCETHEBHOU JKU3HU.

TexHuueckne yCTpOCTBa M NPAKTUYECKOE MNPUMEHEHUE: SJIEKTPUUECKUUN
3BOHOK, T'€HEpATOp IIEPEMEHHOTI0 TOKA, JIMHUM JICKTpoIepesay.

JlemoHcTpamuu.

UccnenoBanne mapaMeTpoB  KojieOaTeNbHONM CHUCTEMbl  (MIPY>KUHHBIM
MaTeMaTHYECKUN MasiTHUK).

HaGmtonenue 3aTyxarommx KojieOaHuu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6monenue pezonanca.

CBOOO/IHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHMUS.

OcrutorpaMMBl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUS. OT BPEMEHH) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHMII.

Pe3zonanc mnpu mnocinegoBaTENbHOM COEAMHEHUU PE3UCTOpPA, KaTyIIKU
UHAYKTUBHOCTH U KOHJEHCATOpa.

Mogenb TUHUU 3JEKTpOIepeaauH.

Y4eHnuecKuil SKCIIEpUMEHT, JIa0OpaTOPHbIE pabOThI

WccnenoBanue 3aBUCUMOCTH MEPUOAA MaJbIX KoeOaHU Ipy3a Ha HUTU OT
JUIMHBI HUTH U MAcChl Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHJEHCATOpa, KaTYIIKHU U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHu4ecKre U AIEKTPOMArHUTHBIC BOJHEI.

MexaHuueckue BOJIHBI, yclloBUs pacnipocTpaHeHus. [lepuoa. Ckopocth
pacmpocTpaHeHHs] W JUIMHA BOJIHBL. [lomepeuHble U MPOAOJIbHBIE BOJIHBI.
HNuTtepdepenuns u Audppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYyYEHHS SJEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B anekrpomaruutHoil BosHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpEJOMJICHHE, MOJsApU3alus, AUPpaKIus,
uHTepdepenius. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3K U TeNneBUACHUA. Pagnonokanus.
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DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl.

TexHuueckne yCTpOMCTBA M MPAKTHUECKOE IPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPAa3BYKOBas JMAarHOCTHKAa B TEXHMKE W MEAMIIMHE, pajap,
paauoNpuEMHIK, TEIEBU30p, aHTeHHa, Tejaedon, CBY-mneys.

JleMoHCTparuy.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOIOIbHBIX BOJH.

Koneobmromeecs Teno Kak HICTOYHMK 3BYKa.

Habmronenue oTpaxkeHus: U NpeoMIICHUSI MEXaHUUYECKHUX BOJIH.

Hab6monenue nnteppepeHunu u qudpakiiuu MEXaHMUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnrofenne cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOU H
4acTOTOM KoJeOaHUil.

NccnenoBaHne CBOMCTB 31€KTPOMArHUTHBIX BOJIH: OTpaXKEHUE, IPEIOMIIEHUE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

115.7.2.3. Tewma 3. OnTuka.

I'eomerpuueckass ontuka. lIpsMonnHeilHOe pacHpocTpaHEHHE CBETa B
oaHopoaHou cpene. JIyu cBera. ToueuHblid HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n3o0pakeHuit
B IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI TPETOMIICHHS CBETa. AGCOIIOTHBIN ITOKA3aTeNb
npenomienusd. I[lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yron MmoaHOTO
BHYTPEHHEIO OTPaKEHUSI.

Jucnepcus cBera. CIOXKHBIN cocTaB Oenoro ceeta. LBer.

Cobupatoniue u pacceuBaroniue JuH3bl. ToHkas auH3a. DOKycHOE
paccTosiHMe M ONTHUYEeCKas cuiia TOHKOM nuH3bL. [locTpoeHne u300pakeHUU B
coOuparonMx U pacceuBarIux JuH3ax. DopMmysa TOHKON JTUH3BI. YBelWYeHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl MPUMEHUMOCTH FEOMETPUUECKON ONTHKU.

BonnoBas onrtuka. HuTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMIONEHUS MaKCHMyMOB W MHMHHMYMOB B HMHTEp(epeHIIMOHHON
KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBera. Judpakumonnas pemérka. YcioBue HaOMIOACHUS
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TJIAaBHBIX MaKCUMYMOB npu ImaacHumn MOHOXPOMAaTUYCCKOI'0O CBCTa Ha

TUGPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue YCTPOI\/'ICTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. OYKH, JIYIIA,

dboToanmapar, NPOEKIIMOHHBIM ammapaT, MHUKpPOCKOI, TEJIEeCKON, BOJOKOHHAs

ONTHKA, TU(PAKIUOHHAS PEIIETKA, TTOJISIPOU/L.

JleMoHCTparuu.

HpHMOHHHeﬁHOG PaCIIpoCTPaHCHUC, OTPAKCHHUC M IIPCIOMJICHHUC CBCTA.

OnTuueckue npudopsI.

[TonHoe BHYTpeHHEE oTpakeHue. Moiesb CBETOBO/IA.
HccnenoBanre CBOMCTB N300payKeHUH B JTMH3AX.
Mopenn MUKpOCKONa, TEJIECKOA.
Hab6monenue narepdepeHiiuu ceera.
HabGmonenue nudpakiuu ceera.
Hab6nronenue nucnepcun cBera.
[TonyueHue criekTpa ¢ MOMOUIBIO IPU3MBI.
[Tony4yenue criekTpa ¢ TOMOIIbIO AUPPAKITUOHHON PEIIETKH.
Habnronenue nonspuzanuu cBera.
Y4yeHnuecKHil SKCIepUMEHT, J1abOpaTOPHbIE pabOThI
N3mepenue nokaszaTesns NpeioMIEHUs CTEKIIA.
WccnenoBanue cBOMCTB N300paKeHH B IMH3AX.
HabGmonenue nucriepcuu cBeTa.

115.7.3. Pazmen 6. OCHOBHI ClIEIMAIBHOW TEOPUH OTHOCHTEILHOCTH.

['panuubl  OpUMEHHMMOCTHM  KJAacCHMYeCKOW  MexaHwku. lloctynatel

CHeHHaHBHOﬁ TCOPHUH OTHOCHUTCIbHOCTU: HHBAPHUAHTHOCTb MOAYJIA CKOPOCTH CBCTA

B BaAKyyMe€, IPUHIIMI OTHOCUTEIbHOCTH DWHILITEHHA.

OTHOCHUTEIILHOCTD OOIHOBPCMCHHOCTH. 3aMCZ[J'IeHI/Ie BpECMCHU W COKpalICHHC

JUTAHBI.
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®oronsl. Dopmyna [1nanka cBA3M 3HEPrUU POTOHA C €TI0 YACTOTOM. DHEPruUs
U UMIYJbC (OTOHA.

OtkpeiTue u uccieaopanue porodpdexra. OnbiTel A.I'. CroneroBa. 3aKOHbI
dbotoaddekra. YpaBuenune JitHmTeHa 11 poroddderra. «KpacHas rpanuiia»
dboTtoaddekra.

JlaBnierue ceta. OnbiTel I1.H. JleOenena.

XUMHYECKOE ACUCTBUE CBETA.

TexHuueckue ycCTpOHCTBA W MPaKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuuk, conHeuHas 6aTapes, CBETOAUO/.

JleMoHCTparuu.

®dotor(deKxT Ha yCTaHOBKE C ITMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHEro (oTodddexra.

CBeTonuo.

Conneunas OaTapes.

115.7.4.2. Tewma 2. Ctpoenue aroma.

Mopnens atoma Tomcona. OmnbiThl Pesepdopna mo paccessHUIO a -4acTHII.
[Inanerapnas mopens aroma. Iloctynater bopa. M3nydenue u moriomeHue
¢$hoTOHOB
IIPH [IEPEXO0JI€ aTOMa C OJHOTO YPOBHS SHEPTUM Ha Apyroul. Bunsl cnexktpos. CriekTp
YPOBHEN PHEPTUU aTOMa BOJOPO/a.

BonnoBsie cBolicTBa yactull. Bomusl ae bpoiinsa. KoprmyckyisipHO-BOTHOBOM
JTyaJIn3M.

CrioHTaHHOE U BBIHYKJEHHOE HU3JIy4YECHHUE.

TexHuueckne yCTpoOHCTBA M NPAKTHYECKOE IPUMEHEHME: CHEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIM KOMITBIOTED.

JlemoHcTpamuu.

Monens onbita Pezepdopna.

Ornpenenenue IIMHBI BOJHBI Ja3epa.

Habnionenne muHeRYaThIX CIEKTPOB U3ITYYECHUS.

Jlazep.

YueHn4yeckuil SKCIepUMEHT, JTabopaTOpHbIEe PaOOTHI.

Habnronenne TMHEYaToro CexkTpa.
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115.7.4.3. Tema 3. ATomMHOE SpO.

OKCIIEPUMEHTHI, JIOKa3bIBAIOIINE CIIOXKHOCTh CTpPOeHHs sapa. OTKpbITHE
paanoaktuBHOCTU. OnbITH Pezepdopia o onpeneneHuio cocraBa paJuoakTUBHOTO
usnyuenus. CBoiicTBa anbda-, 6era-, raMmMa-u3nydeHus. BiausHue painoakTUBHOCTH
Ha )KUBBIEC OPTraHU3MBI.

OTtkpbeiTHE TIpoTOHAa W HeWTpoHa. HyknonHas mozaenp siapa ['eiizenbepra-
NBanenko. 3apsan sapa. MaccoBoe uucio siapa. M3otormsl.

Anbda-pacnian. DIEKTpPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIy4eHHue. 3aKOH paluOaKTUBHOIO pacnajia.

DHeprus CBsI3U HYKJIOHOB B sifpe. AnepHsle cuibl. Jlepekt Macchl sapa.

SAnepuble peakuuu. /leneHue u CUHTE3 SAEP.

Anepubiii peaktop. Tepmosinepubiit cunte3. [IpoOnembl U MEPCIEKTUBHI
AJIEPHOM SHEPTeTUKHU. JKOJIOTUUECKUE ACIIEKTHI /I€PHOI SHEPTETUKHU.

OneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAOMIOCHUS M PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOIEHCTBUS. ENUMHCTBO (hM3HUecKoi KapTUHBI MUpA.

TexHu4eckne yCTpoMCTBa U NMPAKTUYECKOE ITPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbliii peakTop, aToMHast 6omoa.

JleMoHCTparuu.

CuéTuMK MOHM3UPYIOLIUX YACTHII.

Y4yeHnuecKHil SKCIepUMEHT, J1abOpaTOpHbIE pabOThI

HccnenoBanue TpekoB yacTull (1Mo TOTOBBIM (hoTorpadusim).

115.7.5. Pa3znen 8. DieMeHTHI aCTPOHOMHH M aCTPODHU3UKH.
Otansl pa3BUTUA acTpoHOMUU. [I[puKkitaqHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE

ACTPOHOMHH.

Bun 38é3qH0r0 HEOa. Co3BE3/1Us, SIPKHE 3BE3/bI, TIAHETHI, UX BUJIUMOE JBIKCHHUE.

ConHeyHasi cucteMa.

Connne. ConHeuHass akTMBHOCTh. Mcrtounuk sHepruu ConHIa U 3BE3.
3BE3bl, UX OCHOBHBIC XapaKTEPUCTUKU. JlMarpamMma «CHEKTpalbHBIA Kjacc -
CBETUMOCTB». 3BE3NBI TJIABHOM IIOCJICJOBATEILHOCTH. 3aBHUCHMOCTH «Macca -
CBETUMOCTB» [IJIsl 3BE3] TJIAaBHOM TMOCJIENOBATEIIbHOCTH. BHYTpeHHEe CTpoeHHe

3B&311. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3Bomonuu CoJHLA U
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3BE3]. DJTAallbl )KU3HHU 3BE3]L.

Muneunbiii Ilyte - Hama I'anaktuka. Ilonokenue u nBukenwe CoJiHIIA B
I'amaktuke. Tunel ramakTuk. PaguoramakTuku u KBasapsl. UEpHbBIE IBIPBI B sA1pax
TaJIaKTHUK.

Bcenennas. Pactuupenne Beenennoit. 3akon Xa06ia. Pazberanue rajiakTuk.
Teopus bosbioro B3peiBa. PETUKTOBOE U3ITyUYEHHUE.

Macmtabnas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yyenuueckre HaOIIOACHUS.

HaGmronenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH I OTPEEICHUS TTOJIOKEHHSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Hs1 CEBEPHOIO MOMYyIMIApUs U IPKUE 3BE3/BI.

Hab6monenus B Teneckon JlyHsl, uranet, Miteunoro IlyTu.

115.7.6. O6oobmatoiiee MOBTOPEHUE.

Ponp ¢u3uku wu acTpoHOMHHM B IKOHOMHUYECKOH, TEXHOJIOTUYECKOM,
COILIMANILHOM M 3TUYECKOH cepax NesTeTbHOCTH YeIOBeKa, POJib U MECTO (DU3HUKHU U
ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTUHE MHUPA, POJb PU3NYECKON TEOPUU B
dbopMUpOBaHUY MPECTABICHUA 0 GU3HMUECKONW KapTUHE MHUPA, MECTO (PU3NIECKOM
KapTUHBI MUPA B 001LIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHUI
0 NPUpPOJE.

115.7.7. MexnpeaMeTHbIE CBSI3U.

N3ydenue kypca gusuku 6a3oBoro ypoBHsa B 11 kiacce ocyuiecTBisieTcs ¢
Y4ETOM COJEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHSATHUS, CBSI3aHHBIE C M3YUYEHHEM METOJIOB HAYyYHOT'O
MO3HAHUS: SIBJICHHE, HAy4yHbIH (akT, rumoresa, (usmyeckas BelWYMHA, 3aKOH,
TEOpHsi, HAOIOICHHIE, SKCIIEPUMEHT, MOICTUPOBAaHIE, MOJIE]b, H3MEPECHHE.

MareMatuka: pemieHUE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M HMX IPOEKLUUU HAa OCU KOOPJMHAT, CJIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIUN, MPU3HAKK TMOAO0OUS TPEYroJIbHUKOB,

oTpeieNIeHre TUTOIIAIH IIIOCKUX (puryp u o0bnéMa Tel.
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buonorus: snekTpuueckue SBICHUS B KUBOW MPUPOJE, KoieOaTelbHbIE
JBWKECHUS B J)KMBOU NPUPOJIE, ONTUUYECKUE SIBJICHUS B KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha KUBBIE OPTaHU3MBI.

XHUMHS: CTPOCHHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAS] CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEMIETKH, CIEKTPAJIbHBINA aHATU3.

['eorpacdus: wmarHuTHble TMOJIOCa 3€MJIM, 3alleKd MArHUTHBIX PV,
(doTochEMKA 3eMHON TOBEPXHOCTH, MIPEACKA3aHNUE 3EMIIETPSICEHUIA.

TexHomorus: JIMHUU 3JIEKTpoIepeiad, TeHEpaTOp NEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHIYKIMOHHAS M€4Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30P,
anTeHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAsI OITHKA,
conmHeyHas Oarapes.

115.8. Ilnanupyembie pe3yJabTaThl OCBOCHHUSI MPOTrpaMMbI MO (pu3uke Ha
YpOBHE CpeJIHero 0o1iero 0opa3oBaHus.

115.8.1. OcBoenue yueOHOTO mpeaMmera «Du3MKa» HA YPOBHE CPETHETO
obmero oOpa3oBaHusi (06a30BBIH ypOBEHB) JOKHO OOECHEYHUTHh JIOCTHKEHUE
CJIETYIONINX JTUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToOB.

JInaHOCTHBIE PE3yIbTAaThl OCBOCHHS Y4eOHOTO TIpenMeTa « DU3HuKay MOJKHBI
OTpakaTb TOTOBHOCTh W CIOCOOHOCTh OOYYarOUIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAI}, TO3UTUBHBIX BHYTPEHHUX  YOCXKJCHHH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHE >KHU3HEHHOTO
OMBITA U ONbITA AESITEIBHOCTH B IMPOILECCE pean3allid OCHOBHBIX HalpaBICHUMN
BOCIIUTATENIbHOMN JESTETLHOCTH, B TOM YHCJIC B YACTHU:

1) rpakIaHCKOrO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIMN 00YUaIOIIETOCs] KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O WICHA POCCUKCKOTO 00IIECTBA;

MPUHATHE TPAJUIMOHHBIX  OOIIEUETIOBEYECKHX T'YMAaHUCTHUYECKUX U
JIEMOKPATUUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ITEIIbHOCTh B MHTEPECAX TPakJIaHCKOIO
o011ecTBa, y4aCTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNg;

YMCHUC BSaHMO,HCfICTBOBaTB C COMAJIbHBIMH MHCTUTYTaMHU B COOTBCTCTBUHU
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¢ uX QYHKIHUSIMH U HAa3HAUYCHUEM;
TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM AEATEIHHOCTH;
2) TaTPUOTUYCCKOTO BOCITUTAHUS:
c(hOpMUPOBAaHHOCTH POCCUMCKON TPaXKTaHCKOW UICHTUYHOCTH, TAaTPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHXEHUSIM
pPOCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE,
3) JyXOBHO-HPABCTBCHHOI'O BOCITUTAHMSI:
c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBECHUS;
CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATeTbHOCTH YIEHOTO;
OCO3HAHHWE JUYHOTO BKJIJIa B MIOCTPOCHUE YCTOMYUBOTO Oy AyIIEro;
4) 5CTETUYECKOTO BOCITUTAHHUS:
ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPUECTBA,
MPUCYIIEro PU3NIECKON HayKe;
5) TpyIOBOTO BOCIHMTAHHMS:
WHTEpPEC K pa3iInyHbIM cdepaM mpodhecCHOHAIBHONU ACSITEIHLHOCTH, B TOM
YHCIie CBSI3aHHBIM C (DU3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peanrn30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIJIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO U CaMOOOpPa30BaHHIO B 00JIaCTH
(GU3UKH Ha POTSKEHUU BCEH JKU3HU;
6) SKOJOTrHYECKOrO BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTh HSKOJOTUYECKOW KYyJIbTYpbl, OCO3HAHUE TJI00ATHLHOTO
XapakKTepa IKOJOTUYECKUX MPobIieM;
IJITAHUPOBAHUE U OCYIIIECTBJIEHHUE ICHCTBUM B OKPYIKAIOIIEH CpEeJie HA OCHOBE
3HAHUSA LIeJiel YCTOMYHUBOTO Pa3BUTHSI UETIOBEUECTBA,
Pacuivpenue ombiTa [ESATENBHOCTH SKOJOTMUYECKON HaNpaBIeHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM MO (PU3HUKE;
7) TEHHOCTH HAyYHOTO IMO3HAHUS:
c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (HU3NUECKON HAYKH;

OCO3HAaHHC LICHHOCTHU HaquOﬁ ACATCIBHOCTH, TOTOBHOCTb B IIPOLECCCC
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U3y4deHus (PU3UKHN OCYIIECTBIATH MPOESKTHYIO U UCCIIEI0BATEIBCKYIO AEATEIHHOCTD
WHAUBUAYAJIbHO U B TPYIIIIE.

115.8.2. B mporecce AOCTIKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS
nporpaMMbl 1O (U3MKE [UIsl YpOBHSA CpeIHEero oO0miero oO0pa3oBaHus Yy
oOyyarommxcs COBEPLIEHCTBYETCS SMOLIMOHATBHBIN UHTEIJIEKT,
npernoaraonmii chopMUPOBAHHOCTE:

CaMOCO3HAHMSI, BKJIFOYAOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAJIBHOE
COCTOSIHUE, BUJETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBLHOUN Cdepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJUPOBaHUsA, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE HIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEIEHHE, CIOCOOHOCTH aJalTUPOBATHCS K
IMOITMOHATHHBIM H3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTIKEHUIO 1IeTH U
ycrexy, ONTUMU3M, MHULIMATUBHOCTh, YMEHUE IEUCTBOBATDH, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh YMOIIMOHATIEHOE COCTOSTHUE
JIPYTHUX, YYUTBIBATh €T0 MPU OCYIECTBICHUH OOIEHUS, CIIOCOOHOCTH K COUYBCTBUIO
U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IpYTHMH JIOAbMH, 3a00TUTHCSI, MIPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHIL.

115.8.3. MeranpenMeTHble pe3yibTaThl OCBOCHHSI MIPOTrPAMMBI CPEIHETO
o01iero oOpa3zoBaHusl JOHKHBI OTPAKATH:

115.8.3.1. OBnanenuie yHUBEpCAIbHBIMU O3HABATEIILHBIMU JIEUCTBUSIMU:

1) 0a30BbIC JOTHUECKUE TCHCTBUA:

CaMOCTOATENbHO  (OPMYJIHMpPOBaTh U aKTyaJU3upoBaTh  MpoOliemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpECNATh 1MW JACSITCIIbHOCTH, 3aJaBaTh TNapaMeTphl W KPUTEPUU UX
JOCTHKEHUS;

BBISIBIATH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B  PacCMaTPUBAEMBIX
bu3HUeCKHX SBICHUSIX;

pa3pabarbIBaTh IJIaH peUIeHUs] MpoOJieMbl ¢ YYETOM aHajdu3a HMMEIOIIUXCS

MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
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BHOCHTBH KOPPEKTHBBI B ACITEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKHU TIOCIICICTBUH IS TEIBHOCTH;

KOOPAMHUPOBATH U BBHITIOIHATH PA0OTY B YCIOBUSAX PEATHHOTO, BUPTYATBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HUCCIICIOBATEIbCKUE ICHCTBUS:

BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEW, KIIOYEBHIMH TOHATHUSMH M METOJaMHU
bu3nIecKOl HAYKH;

BJIJICTh HABBIKAMH Y4eOHO-HUCCIICIOBATEIBCKOW M TIPOCKTHOMN JESITEILHOCTH
B 00yacTu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOUCKY
METOJIOB pEIICHUs 3a7ad (DU3MYECKOTO COJNEP)KAHUS, MPUMCHCHHIO Pa3IMYHBIX
METOIOB MTO3HAHWS,

BJIQJICTh BUAAMH JESATCIHHOCTH IO TIIOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAIlNK, NPEeoOpa3OBaHUIO W TPUMEHEHHIO B pPa3IMYHBIX YYeOHBIX
CUTYyaIusIX,

B TOM YHCJIC IIPH CO3J]aHUH YUYCOHBIX MPOSKTOB B 00JIACTH (PH3UKU;

BBISIBIIATE TPUYMHHO-CIICJICTBEHHBIE CBS3W W aKTyaJH3UpOBaTh 3aaady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHNUs], HAXOJUTh apTyMEHTHI JIJIs I0Ka3aTebCTBA CBOMX
YTBEpKIIEHUH, 3a/1aBaTh TApaMETPhI U KPUTEPUH PEIICHUS;

aHaTM3MpOBaTh IMOJyYEHHbIE B XOJ€ pEIICHUs 3a/ladd Pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOPMYITUPOBAaTH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOMN
NeSITETFHOCTH, B TOM YHUCIIC TIPY U3yYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT; YMETh
NEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUYCCKYIO 00JIaCTh KU3HEACITCIHHOCTH;
yMeTb HMHTETPUPOBATh 3HAHHMS U3 Pa3HbIX MPEAMETHBIX 00JacTeii;
BBIIBUTaTh HOBBIE WJCH, TpeAaraTb OPUTHHAIBHBIE TOIXOABI H
peleHys]; CTaBUTh MPOOJIEMBI U 33J]a4H, IOy CKAIOIINE allbTePHATUBHBIC
peleHHS.

3) pabota ¢ uHpOpMaLHEH:

BJIa/IETh HaBBIKAMU MOJyueHUs] HHPOpMaIUU (HU3MYECKOTO COACPIKAHUS U3
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HMCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYILIECTBIISITH IOUCK, aHAIMU3,
CUCTEMaTH3allMI0 U HMHTEPHpPETalni0 HMHQOpMAIMU Pa3IUYHBIX BHUJIOB U (HOpM
MpeACTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(POPMAIUH;

WCIIONb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3AIMOHHBIX
3a/1a4 ¢ co0JIr0AeHuEM TPeOOBaHHM SPrOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, TPAaBOBBIX W ATUYECKUX HOPM, HOPM HH(GOPMAIMOHHOM
0€30I1aCHOCTH;

co3/aBaTh TEKCThl (PU3MYECKOrO COACpPN aHUS B pa3IUYHbIX (opmarax ¢
y4€TOM Ha3Ha4YeHUs WHGOPMAIIMU U LIETIEBOM ayAUTOPUH, BEIOUpasi ONITUMATBHYIO
dbopMy NpeaCcTaBICHUS U BU3yaTU3alIUH.

115.8.3.2. OBnasneHuie yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

1) obienue:

OCYHIECTBJIATH OOIIEHUE Ha ypokaxX (U3MKH U BO BHE-YPOUHOU JAESITEIHLHOCTH,
pacrmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyalldid M CMST4aTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO H3JIarath CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpEACTB.

2) COBMECTHAs JCATEIbHOCTb:

MMOHMMATh U KCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON Y UHAUBUIYaIbHOM
paboThI; BHIOMPATh TEMATHKY M METOJbl COBMECTHBIX JACHCTBUM ¢ YUETOM OOIIUX
MHTEPECOB, M BOZMOXKHOCTEN KaXK/I0T0 YleHa KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JIEATENIbHOCTH, OpPraHU30BBIBaTh W
KOOPAMHHUPOBATh JEUCTBUS TO €€ JOCTHKEHUIO: COCTaBJISTh IUIAH JCHCTBUMH,
pacupenensiTh poiau ¢ Y4ETOM MHEHHH Yy4YacTHUKOB, OOCYXXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHUBAaTh Kauye€CTBO CBOETO BKJaJa M KaXJOT0 yYaCTHHUKAa KOMaHJbl B
001IHii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLICHWBATh HWJIEU C TMO3ULUU HOBU3HBI,
OPUTMHAIILHOCTHU, TPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMUECKOE TIOBEJECHHUE B Pa3IUYHBIX

CUTyalusx, NpoABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIUATUBHBIM.
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115.8.3.3. OBnasenue yHUBEPCATbHBIMU PETYJISTHBHBIMU JICHCTBUSIMHU:

1) camoopranuzanusi:

CaMOCTOSITENIBHO OCYLIECTBIISATh MO3HABATENbHYIO JIEATEIBHOCTh B 00JIacTH
GU3MKH M aCTPOHOMHUH, BBISABIATH NPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEIbHO COCTABJISTh IUJIAH PEIICHUs PACYETHBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBITIOJHEHUS IPAKTUYECKON pabOThI C YUETOM UMEIOIIMXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHI;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmupsATh pAMKU y4eOHOTro MpEeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JIeNIaTh OCO3HAHHBIN BEIOOD, apTryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMUA B 00JaCTU (PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJIETh HAaBBIKAMM ITO3HABATEIBHOM pe(iIeKCHH KaK OCO3HAHUSI COBEpIIAEMbBIX
JEUCTBUUA U MBICIIMTEIBHBIX ITPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh NpPUEMBI pediieKCHH s OLICHKHM CHUTyallid, BbIOOpa BEpPHOTO
peLIeHNs;

OLICHMBAaThb PHUCKM MU CBOEBPEMEHHO IPUHUMATh pPEIHICHHS IO UX CHUXKECHMIO;
IPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX [IPU aHATIU3€ PE3YyJIbTATOB JIEATEIbHOCTH.

3) mnpuHsTHE CeOS U APYTUX:

NPUHUMATDH ce0sl, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M ApIYMEHTBI IPYTUX MIPU aHAJIN3€E PE3yIbTaTOB JEATEIbHOCTH;
NpHU3HABaTh CBOE MPABO U MPABO APYTHUX HA OLIUOKY.

115.8.4. [IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMbl MO Qusuke. B
mporiecce M3ydeHus Kypca Kypca ¢(usuku 0OazoBoro ypoBHs B 10 kiacce
oOy4aromuiics Hay4yuTcs: IEMOHCTPUPOBATh HA MIPUMEPAX POJIb U MECTO (PU3UKH B

dbopMHUpOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTHU COBPEMEHHOM
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TEXHHUKH U TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOACH;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS NU3YYEHHBIX (U3NYECKUX MOJICIIEH:
MaTepuabHas TOYKa, MHEPIUAIbHAS CUCTEMa OTCU€Ta, abCONIOTHO TBEPAOE TEIIO,
UJCAIBHBIN ra3, MOJEIN CTPOCHHUS Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]] IpU pellieHnn (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (MPOLECCH) U OOBICHITh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH CTPOCHMS BELIECTBA U
IIEKTPOAVHAMUKHN: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE MAJCHUE Tell, JIBMKEHHE 0 OKPYKHOCTH, MHEPLHS, B3aUMOJEHCTBUE
ten, nuddys3us, OPOYHOBCKOE IBUKEHHUE, CTPOCHHUE >KMJIKOCTEH W TBEPIBIX TEl,
U3MEHEeHHe 00bEMa TeN NMpPHU HAarpeBaHUWU (OXJIAXKICHWUHU), TEIJIOBOE paBHOBECHE,
WCIIapeHne, KOHJEHCalMs, IUIABJIICHWE, KPUCTAUIN3alus, KHUIIEHUE, BIIAXKHOCTh

BO34YyXa, IIOBBINICHHC

JIaBJICHHUS T'a3a [IPY €r0 HAarPEBAHUH B 3aKPBITOM COCYE, CBSI3b MEXy lTapaMeTpaMu
COCTOSIHMA T'a3a B U30IPOLIECCAX, MIEKTPU3ALMS TEJl, B3aUMOJCHCTBUE 3apsI0B;

OMMCHIBaTh MEXAHWYECKOE IBUKEHHUE, UCIOJb3Yys (PU3NYECKUE BEIMYUHBI:
KOOpAMHATA, IyTh, I[EPEMEIICHUE, CKOPOCTb, YCKOPEHME, Macca Teja, Cuia,
UMITyJIbC T€JIa, KHHETUYECKAsl SHEPIHs, MOTEHUNAJIbHAs DHEPIUs, MEXaHUYECKas
pabora, MexaHM4YecKass MOIIHOCTb, MpPU ONUCAHUM NPABHIBHO TPAKTOBATH
¢u3ndecKuii CMBICT HCHONb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHUIIB,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTUMU
BEJINYNHAMUY;

ONMCHIBATh M3yYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCTONB3ys (U3MYeCKUe BEIMYUHBL: JIaBJICHME Ta3za, TEeMIeparypa, CpeaHss
KMHETUYECKas dHEPrusl XaOTUYECKOTO JIBM)KEHHUS MOJIEKYJ, CPEIHEKBaIpaTU4HAsS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3Heprus, pabora rasa,
KOO(QQHUIMEHT TOJE3HOro JACWCTBUSA TEIJIOBOIO JBHUTaTeNs; MpPH OMHCAHUU
NPaBWIbHO TPAKTOBATh (PU3WYECKUH CMBICI HCIHOJb3YEMbIX BEJIMYUH, HX
0003HaUeHUS ¥ EOUHUIIBI, HAXOAUTh (POPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(H3HYECKyIO BEIMUMHY C APYTHMH BEINYHHAM;

ONMCBIBATh U3YYCHHBIC DJICKTPUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE

ABJICHUS (TIPOLIECCHI), UCTIONIBb3Ys (U3UUYECKUE BEIMYMHBL: DJICKTPUUYSCKHUI 3apsi,
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ANEKTPUYECKOE T0JIE, HAMPSHKEHHOCTD MOJIS, TOTEHIHAN, PA3HOCTh MOTEHIHAJIOB;
Opy ONHCAHUU TPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI HCHOIB3YEMBIX
BEJIMYUH, WX OO0O3HAYEHUS M EIUHUIIBI; YKa3biBaThb (OPMYJIbI, CBS3bIBAIOIINE
JMaHHYI0 (PU3UYECKYIO BETUUYUHY C IPYTUMU BETUYHMHAMU,

aHATM3UPOBaTh (U3UUYECKUE MPOLIECCHl U SIBJICHUS, UCIIONb3Ysl (PU3UUECKUE
3aKOHBI U MPUHIIUIBL: 3aKOH BceMupHoro TsaroTenus, |, II u I 3akonsr HeroToHa,
3aKOH COXPAaHEHU MEXaHUYECKOU SHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCA, TPUHLIUI
CyHEepHO3ULUN CWJI, IPUHUUII PaBHONpPABUS HMHEPLHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, FA30BbIE 3AKOHBI, CBSI3b
CpeHEel KMHETUYECKOW PHEPTrUU TEIJIOBOTO JABMKEHHUS MOJIEKYJ C aOCOJIOTHOM
TEMIIEpAaTypoi,  NEpPBbIA  3aKOH  TEPMOJMHAMHMKH, 3aKOH  COXpPaHECHUS
AIIEKTPUYECKOTO 3apsAna, 3akoH KynoHa, mpu 53TOM pasnudaTh CIOBECHYIO
bopMyIHPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKEHHUE U YCIIOBHsS (TpaHHMIIbI,

00JacTH) TPUMEHUMOCTH;

OOBSCHAT, OCHOBHBIC TMPUHIMIBI JICWCTBUS MAIlMH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuvarTh yCIIOBUS WX OE30MaCHOTO HCITOJIB30BAaHUS B
MTOBCETHEBHOM JKU3HU;

BBITIOJIHATh 3KCHEPUMEHTBI IO HCCICAOBAHUIO (PU3NYCCKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHMEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHHH, MPH STOM
dbopmynupoBaTh MpobeMy/3a1ady U THIIOTE3y YU4eOHOT0 IKCIIEpUMEHTa, COOMPaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (JOPMYJIUPOBATH
BBIBOJIBI

OCYIICCTBJIATH MPSIMbIC M KOCBEHHBIC M3MEPEHUS (DU3UICCKUX BEITUINH, IPU
ATOM BBIOMPATh ONTHMAJIBHBIA CMOCOO M3MEPEHHS] U HWCIOJIb30BaTh H3BECTHBIC
METO/BI OLIEHKH MOTPENIHOCTEN U3MEPEHHUN;

HCCIICIOBATh  3aBUCUMOCTH  MEXAY (DHU3UYECKUMHU  BEJIMYMHAMH C
UCIOJIb30BAHUEM TMPSAMBIX HW3MEPEHHH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHpPOBATH PE3yJIbTAThI MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIC
TaOJUIl ¥ TpaUKOB, EIaTh BRIBOBI IO PE3yIbTaTaM HCCIEIOBAHMUS,

coOrofaTh npaBuia 0€30MacHOTO TPY/ia IIPH MPOBEJACHUN UCCIICIOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKON M TPOEKTHOM

NESATeTbHOCTH C MCTOJb30BaHUEM HM3MEPUTEIBHBIX YCTPONCTB M J1aOOPaTOPHOTO
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000py10BaHMUS;

pemath pacyéTHbIE 3aJaud C SIBHO 3aJaHHOM (U3MUYECKONW MOJEIbIO,
UCIIONB3Ysl PU3NUECKUE 3aKOHBI U MPUHLIUIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1auu
BbIOMpATh (U3MUECKYIO MOJIENb, BBIACIATH (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEO0OXOoAuMBbIE Il €€ pelIeHUs, MPOBOAUTh PAcCUEThl U OIICHUBATH PEATBHOCTH
MOJIyY€HHOTO 3HaYeHUs! (U3NUECKON BEITMUUHBI;

peraTh KauYeCTBEHHBIE 3a]]a4H: BRICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pacCy IEHUMN C UCIOJIB30BAHUEM U3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN
U GU3MYECKUX SBJICHUI;

WCIIONb30BaTh  MPU  PEHICHMH  y4eOHbIX  3a7a4  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUH IS IOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
IpEeCTaBICHUS] YYEeOHOH M HAy4YHO-TIOMYJISIpHOW MHGOpPMAaLUU, MOJYyYEHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIyYaeMyt0 HHPOPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHH;

WCII0JIb30BaTh TEOPETHUECKUE 3HAHUS IO (DU3UKE B TOBCEHEBHOM KU3HU IS
obecrieyeHusi 0€30MacCHOCTH MPU OOpalieHHH C TpUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, NIJIi COXPAHEHUS 3JI0POBBS M COOIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CpeIE;

paboTath B TPYIIE€ C BBINOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh pPabOTy TPYyMIbl, pPAIMOHATBHO pACIPEACNATh OO0S3aHHOCTH U
IUIAaHUPOBAaTh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYallMsIX, OLIEHUBAThb BKJIAJ
KaXXJIOTO M3 YYACTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM TIPOOIEMBI.

115.8.5. IIpenMeTHble pe3yibTaThl OCBOCHHS MPOTrpamMMmbl 1o ¢usuke. B
nporiecce u3yudeHus kypca ¢puzuku 6a30Boro ypoBHs B 11 kimacce oOyuarommiics
HAy4UTCS: JEMOHCTPUPOBATH HA TMpPHUMEpPax poJib U MeCTO (U3UKH B
(hopMUPOBaHUY COBPEMEHHOM HaAYYHON KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOMN
TEXHUKH U TE€XHOJOTHH, B IPAKTUYECKOW AECATEIBHOCTH JIIOJEH, HEIOCTHOCTh U
€AMHCTBO (PU3MYECKOM KApTUHBI MHPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKUX MOJeeil:

TOYEYHBIN IEKTPUUYECKUN 3apsif, Jyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sACPHAs
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MOJIeTTh aTOMa, HYKJIOHHAsi MOJIeJh aTOMHOTO Spa NpH pelieHuH (HU3UIECKUX
3ajay;

pacro3HaBaTh GU3NYECKUE SBJICHUS (IIPOIIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOAMHAMUKN U KBAHTOBOM (PUBMKU: DIIEKTpUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE JEHCTBHS TOKa, B3aMMOJICHCTBUE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKLIUSA, JAEWCTBHE MArHUTHOTO TOJS Ha
MPOBOJAHUK C TOKOM W JBIDKYIIMHACS 3apsifl, DJICKTPOMArHUTHBIE KOJICOAHUS W
BOJIHBI, TPSIMOJMHEHHOE pACIPOCTPAHEHUE CBETa, OTPAKEHUE, MPEIOMIICHHE,
uHTepdepeHns, AUPpaKIUs W MOoJsApuU3alUsl CBeTa, JUCIIEPCHS  CBETAa,
dbotoanektpuueckuit 3pdext (pororddexr), cBeTOBOE NaBlieHNE, BOSHUKHOBEHHE
JUHENYaToro CIEeKTpa aroMa BOJOpPOJAA, €CTECTBEHHAass U HCKYCCTBEHHAs
PaINO0aKTUBHOCT;

OMMCHIBATh U3YYCHHBIE CBOMICTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKUE,  AJICKTPUUYECKYIO  MPOBOAMMOCTH  pPa3jIUYHBIX  Cpea) |
AIIEKTPOMArHUTHBIE SIBJICHUS (MPOIIECCHI), HCIONB3Yysl (U3UYECKHUE BEITUUYHHBI:
DIIEKTPUYECKUN 3apsifl, CUJla TOKA, DIIEKTPUUYECKOE HAIMPSHKEHUE, SIECKTPUIECKOe
CONPOTHBIICHHUE, PA3HOCTh MOTEHIMAJIOB, AEKTPOABMKYLIAs cuia, paboTa TOKa,
WHAYKIMS MarHuTHOro moiisg, cwia Awmmepa, cuna JlopeHia, WHIYKTHBHOCTH
KaTYIIKH, SHEPrusl JJIEKTPUYECKOTO W MArHUTHOTO TOJICHM, Mepuoj M YacToTa
KoiebaHuid B KoJeOAaTENIbHOM KOHTYype, 3apsj] M CWiIa ToKa B IIpoliecce
TaPMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHul, (¢OKYCHOE pacCTOsSHUE U
ONTUYECKAs CHJIA IUH3BI, IPU ONKMCAHUY MTPABUIILHO TPAKTOBATH (PU3UYECKUIN CMBICIT
UCIIOJIb3YEMbIX BENUYMH, UX OOO3HAYCHHS] M EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JJAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMH BETMYMHAMU;

OMKCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBICHHS W TPOIECCHI, HCIONIb3YS
(bu3nUecKre BEIMYMHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H
94acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]] TOTypacnaaa, SHEPTUs CBI3U
ATOMHBIX sJIep, TPH ONHCAHWHM MPABUIBLHO TPAKTOBATh (PU3UYCCKUH CMBICI
UCTIOJIb3YEMbIX BEIIMYUH, MX OOO3HAYEHUS W EIUHUIIbI, YKa3biBaTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C IPYTUMU BEIIMYMHAMHE, BEIYUACIISATH
3HaueHUEe (PU3HUCCKON BEITUYHUHBI;

aHaMM3MPOBaTh (PU3MUECKHUE MPOLECCHl M SBICHHS, MCIONb3Ys (U3NIECKHE
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3aKOHBI M TIPHUHIMIGL: 3aKOH OMa, 3aKOHBI MOCIIE0OBATEILHOTO W TapajuIeIbHOTO
COCJIMHEHUsI TPOBOAHUKOB, 3akoH J[koyns-JIeHla, 3aKOH AIIEKTPOMarHUTHON
WHAYKINH, 3aKOH MPSMOJIMHEHHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe OWHIITeWHa g (orodrddexra,
3aKOH COXPAHCHHs JHEPTUHU, 3aKOH COXpPAaHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHs MacCOBOTO uHWCia, MOCTylaTel bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, MPH dTOM pa3indaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCIOBUA (TpaHHIlbl, 00JIacTH)
MPUMEHUMOCTH;

OTIpE/ICNIATh HANPaBJICHUE BEKTOPA WHIYKIIMW MAarHUTHOTO TTOJISI IIPOBOTHUAKA
¢ TOKOM, criibl Amnepa u cuibl JIopeHiia;

CTPOUTh W OIHCHIBATH H300paKCHHE, CO3/7aBacMOC IUIOCKHM 3€pKaJioM,
TOHKOM JIUH30M;

BBITIOJTHATh OJKCIIEPUMEHTBHI 110 HWCCIICIOBAHUIO (PU3WYECKUX SBICHUH U
MPOIIECCOB C MCIOJIB30BAHUEM IMPSMBIX, U KOCBEHHBIX HW3MEpPEHHUM: TMPH 3TOM
dbopMynupoBaTh pobIeMy/3a1ady U TUIIOTE3y yUeOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, TPOBOJAUTH OIBIT U (DOPMYITHUPOBATH
BBIBO/JIBI;

OCYIICCTBJIATH NPSIMbIC ¥ KOCBCHHBIC M3MEPCHHS (PU3UICCKUX BEITUIHH, TIPH
ATOM BBIOMpaTh ONTHUMAIBHBIA CIIOCOO M3MEPEHUST M HMCIOJIB30BATh W3BECTHHIC
METO/IbI OIIEHKH MOTPENTHOCTEN U3MEPEHU;

MCCIIeI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYUH C UCIIOIH30BAHUEM TPSIMBIX
U3MEpPEHUN: TMPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThHI
MOJTyYCHHOH 3aBUCUMOCTH (PU3MUYECKHUX BEIMYUH B BUC TAOJIUIL U TPa(UKOB, JI€TIaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIECIOBAHUS;

coOnrofaTh mpaBmiia 0€30MacHOrO TpyJla MpHU MPOBEICHUU HCCIEIOBaHUI B
pamMKax y4eOHOTrO OJKCIIEpUMEHTa, Y4eOHO-UCCIIeIOBATEIbCKOW U TMPOCKTHOU
JESATEIIBHOCTH C HCIIOJIh30BAHUEM H3MEPHUTEIIBHBIX YCTPOHCTB W JIAOOPATOPHOTO
000py10BaHMUS;

pemaTh pacu€THbIE 3aJaud C SBHO 33JaHHOM (PHU3MUECKONl MOETbIO,
UCTIOJIB3Ys (PM3MYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u

BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACIATh (DU3MUYECKUE BETUYHMHBI U (HOpMYIIbI,
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HEOOXoAUMbIe Ui €€ pemeHHs, MPOBOANTH PACUYETHl M OLEHUBATh PEATbHOCTD
HOJYYEHHOT'O 3Ha4eHUs (PU3NYECKON BETHMUUHBL;

pelaTh Ka4YeCTBEHHBIC 3a/1a4H: BBICTPAUBATh JOTHUECKU HEMPOTHBOPEUNBYIO
LEMNOYKY PacCy’KICHUN C UCTOIb30BAHUEM M3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U GU3HYECKUX SIBJICHUM;

UCNONb30BaTh  IMPU  PEHIeHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UHPOPMAIIMOHHBIE TEXHOJIOTHUHU IS TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAINN U
IpPEJCTaBIEHUs] y4eOHONM M Hay4yHO-NOMYJSIpHOW HMH(OpManuu, NOJYyYEeHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh [10JIydaeMyto HH(POPMaLUIO;

OOBSICHATh TPHUHIMIBI ACWCTBUS MAallWH, NPUOOPOB W TEXHHUYECKUX
YCTPOUCTB, pa3nuyaTh YCIOBUA MX O€30MaCHOTO MCIOJIb30BaHMS B IOBCEIHEBHOM
KU3HU;

MPUBOAMTH MIPUMEPHI BKJIaJJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBICHEHHE TPOIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIi;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOMN XKU3HU
Uil obecrieueHrs 0e30MacHOCTH MpHU OOpallleHuH ¢ MpUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJIsl COXPAaHEHUs 370POBbSI U COOIOJCHHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KAlOIIEH Cpejie;

paboTath B TpyINIe C BBIMOJIHEHWEM PA3IUYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBaTh pabOTy TPYMIbI, PAMOHAIBHO pPACIpeneysTh OO0s3aHHOCTH U
IUITAHUPOBATh JESATENbHOCTh B HECTaHAAPTHBIX CHUTYyalMsX, OICHMBATH BKJIAJ

KQKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pPACCMAaTPUBAEMO POOIIEMBI.
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