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115.1. DenepanbHas paboyas mporpamma Mo ydeOHomy mpeavery "dwusuka" (6a30BbIiA
ypoBeHb) (mpenMerHas oOnacTh "EcTecTBeHHO-Hay4yHbIE TpeaAMEThl") (Jajiee COOTBETCTBEHHO -
nporpaMMa mno Qusuke, (pu3MKa) BKIIOYACT MOSICHUTEIbHYIO 3aIlUCKY, COJEp)KaHHE OO0Yy4eHHs,
TUTAHUPYEMBIE PE3YIbTAaThl OCBOCHUS MPOTPAMMBI 110 (PU3UKE.

115.2. TlosicHutenpHas 3alMcKa OTpaXkaeT oOOIMME LEa M 3aJauyd U3Y4eHUs (PU3UKH,
XapaKTEPUCTUKY TICUXOJIOTMYECKUX TPEANOCHUIOK K €ro W3yYeHHI0 OOYdYaloIIMMHUCS, MECTO B
CIPYKTYpe Y4eOHOro IUIaHa, a TaKkKe MOAXOAbl K OTOOpY COJIEpXKAaHUS, K OIPEACICHHIO
TUTAHUPYEMBIX PE3YIIbTaTOB.

115.3. Conepxanue 00y4eHHUs! pacCKphIBAET COJACpPKATEIbHBIC TUHUHU, KOTOPBIE MIPEAIAraroTCs
JUTs 00513aTENIHPHOTO M3YyYEHHUS B KaXJIOM KJIacCe Ha YPOBHE CPEHETO 0011ero 00pa3oBaHusI.

115.4. [Inanupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI IO (HM3UKE BKIIOUAIOT JTUYHOCTHEIE,
MeTanpeIMeTHbIe pe3yiabTaTbl 3a BeCh Mepuoj OO0ydeHHs Ha YpPOBHE CpEJHEro oOIIero
00pa3zoBaHus, a TAKKE MPEIMETHBIE JTOCTHKEHUST 00YJArOIIETOCs 3a KaX bl T0/1 00yJICHHUS.

115.5. NossicHUTeNnbLHaaA 3anucka.

115.5.1. Tlporpamma o ¢usnke 6a30BOro ypoOBHS Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUS
pazpaboTaHa Ha OCHOBE TMOJOXKEHUH U TpeOoBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM
o0OpasoBaTesbHON MporpaMMmebl, TipencraBieHHbx B PI'OC COO, a Takxke ¢ yuetoMm ¢eaepaibHON
paboueli mporpaMMbl BOCIMUTAHHS M KOHIICHIIUU MPENoaBaHus yaeOHOTO npeamera "dusuka" B
oOpaszoBaTeNbHBIX  opraHm3anusix  Poccuiickoit ~ ®enmepanuu,  pealu3ymOIIMX  OCHOBHBIC
o0Opa3oBaTelIbHbIE TPOrPAMMBI.

115.5.2. ConepskaHue mporpaMmmbl 1o (pu3uMKe HampaBjeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOydaromuxcs 10 - 11 kmaccoB mpu oOydeHHHM MX (U3MKEe HA 0a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-IESITENLHOCTHOTO monaxojna. Ilporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusM PI'OC COO K IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ynbraTtaM 00y4eHHUs], a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pealln3alui MEeKIIPEIMETHBIX CBsI3ei
(U3HMKHN C eCTECTBEHHO-HAYYHBIMU y4EOHBIMU IpeAMeTaMu. B Hell ornpenensitoTcsi OCHOBHBIE 1I€NIU
u3ydeHus GU3MKH Ha YPOBHE CPEAHEro O0IIero 00pa3oBaHus, IIAHUPYyEMbIE PE3YyIbTaThl OCBOCHUS
Kypca (pU3MKU: TUYHOCTHBIE, METallpeIMETHbIC, IPEeAMETHbIE (Ha 0A30BOM YPOBHE).

115.5.3. IlporpamMma 1o (pu3uKe BKIHOYACT:

HJ'IaHI/IpyeMLIC pe3yiIbTaTbl OCBOCHUSA KYypCa (1)I/ISI/IKI/I Ha 0a30BOM YpOBHE, B TOM YHUCIIC
MNpEAMETHBIC PE3YJIbTATHI 110 I'OJaM O6y‘leHI/I${;

Cogepxanue yue6Horo npeamera "dusuka" mo rogam oOydeHUs;

115.5.4. TIporpamma mo ¢u3uke MOXKeT ObITh HCIOJIb30BaHA YYUTENSIMU KaK OCHOBA IS
COCTaBJIEHUsI CBOMX pabouux mporpamm. Ilpu paspaboTke paGoueil mporpamMmbl B TEMAaTHYECKOM
IUTAHUPOBAHUM JIOJDKHBI OBITH YUTE€HBl BO3MOXKHOCTH HCHOJIB30BAHUS AIIEKTPOHHBIX (LIM(PPOBBIX)
00pa30oBaTeNIbHBIX pecypcos, ABIIAOLIUXCS y4eOHO-METOIMYEeCKUMHU MaTepualaMu
(MyIBTUMEIUIHBIE TPOTPAaMMBI, JIEKTPOHHBIE YIEOHUKH U 33Ja4HHUKH, 3JEKTPOHHBIE OMOIHNOTEKH,
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BUPTYaJIbHBIE JIA0OPATOPUH, HUIPOBBIE IMPOTPAMMBbI, KOJUIEKIHMH IU(PPOBBIX 00pa3oBaTeIbHBIX
PECYpPCOB), PEATHU3YIOIIUMHU TUAAKTUYECKAE BO3MOKHOCTH MH(POPMALMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH, COJIepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUU.

115.5.5. TIporpamma 1o (pu3HKE MPEAOCTABISAET BO3ZMOKHOCTD JIJISl PeaTH3allu Pa3IMIHbIX
METOJMYECKUX TMOAXO0JO0B K OpraHvM3auuu oOy4deHHs (HU3UKE TMpPH YCIOBHH COXpPAHECHUS
00s13aTEIIbHOM YacTH COAEPIKaHUs Kypca.

115.5.6. dusuka kak Hayka o Haubosee OOIIMX 3aKOHAX IPUPOJIbI, BBICTYIAs B KayecTBE
y4eOHOTO TpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXKAroIem
mupe. LKoapHBIH Kypc (PHU3MKH - CHUCTEMOOOpPA3yIOLIUH JJsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB M SABJIEHUH, M3Yy4aeMbIX
XUMHEH, Ouoisioruel, ¢usnueckoil reorpadueir u acrpoHomueil. Mcrnonb3oBaHue M aKTUBHOE
MpUMEHEHHE PU3NYECKUX 3HAHUM OIpeseNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJIOTHH B
cdepe PHEPreTUKH, TPAHCIIOPTa, OCBOGHUS KOCMOCA, MOJIYYEHHs] HOBBIX MaTepUajoB ¢ 3aJaHHBIMU
cBOMcCTBaMH U Apyrux. M3yuenue ¢pusuku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO -
Hay4yHOM KapTHHBI MHpa oOyyarouuxcs, B (OpMHUpPOBaHHE YMEHUN MPUMEHSATh HAay4HBI METOJ
MO3HAHUS TPY BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBaHUI.

115.5.7. B ocHOBY Kypca GU3HKHK sl YPOBHS CPEAHETO OO0IIEero 0Opa3oBaHMs TIOJIOKEH PSIJT
nJed, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPHUHIIUIIBI €r0 MOCTPOCHUS.

WNnes nenoctHoct. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKH 3aBEPIICHHBIM, OH
CONICP)KUT MaTepHan U3 BCEX DPa3lesioB (PH3MKH, BKIFOYACT KaK BOIMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOU (U3HKH.

Wnes renepanuzanuu. B cooTBeTCTBUM ¢ Hel MaTepuan Kypca (GU3UKH OOBEAMHEH BOKPYT
¢buznueckux teopuid. Beaymum B Kypce siBisercs (GopMHpoBaHHUE MPEACTaBICHUN O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

I/Iz[e;{ T'YMaHHUTapu3aluu. Peaﬂmaunﬂ HACH IIpeArojaract MCIOJb30BaAHUC TI'YMaHUTapPHOI'O
IIOTCHOMAaJla (l)I/I3I/I‘ICCKOI71 HAayKH, OCMBICIICHHUEC CBA3H Pa3BUTHUA (1)I/ISI/IKI/I C Pa3sBUTHEM O6H.[€CTBa, a
TAaKXX€ C MUPOBO33PCHUCCKUMU, HPABCTBECHHBIMHU U 3KOJIOTMYCCKUMU HpO6J'IeMaMI/I.

Wnes npuxiagHoii HampasneHHOCTH. Kype ¢u3uku mpeanonaraeT 3HaKOMCTBO C HIMPOKUM
KPYroM TE€XHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Nnes »skomoruzanuu pealm3yeTCsa MNOCPEACTBOM BBCACHUS JBJIIEMCHTOB  COACPIKAHUA,
IOCBAIICHHBIX 3KOJOTHYCCKHM HpO6H€MaM COBPEMCHHOCTH, KOTOPBLIC CBsA3dHbI C PA3BUTUCM
TCXHHUKHU U TCXHOHOFHﬁ, a TaKKeC 06CY)KI[6HI/I$I HpO6J'ICM PalOHAJIBHOT'O ITPUPOAOIIOJIB30BAHUSA U
9KOJIOTHYECKOM 0€30I1aCHOCTH.

115.5.8. CrepXxHEBBIMH 3JI€MEHTaMM Kypca (U3MKM Ha YpOBHE CpEIHEro ooOwIero
oOpa3oBaHus ABIAIOTCS (pusnueckue Teopun (popMupoBaHME NPEACTABICHUH O CTPYKType
NOCTPOEHHsI (PU3NYECKOI TeOpHUH, POl (yHJAaMEHTAIbHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX
MIPEICTABICHUSX O NPUPOJE, TPaHWIAX NPUMEHUMOCTH TEOPHi, UIsl ONUCAaHUS ECTECTBEHHO-
HAy4YHBIX SIBJICHUM U IIPOLIECCOB).

115.5.9. CucreMHO-1€ATEILHOCTHBINA TOJX0I B Kypce (PM3MKU peau3yeTcs Mpexkae BCEro 3a
CUeT OpraHu3alMy YKCIIEPUMEHTAIBHON JeATEIbHOCTH 00yJatOLTXCS.



s Ga3oBOro ypoBHSI Kypca (U3MKH - OSTO HCIHOJIB30BaHHWE CHCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOPAaTOPHBIX pabOT, KOTOpHIE B MpOorpaMme Mo (U3MKe
00beTMHEHbI B OOMIMI CHHCOK YYEHHMYECKUX NPAKTHUYECKUX paboT. BrlaeneHue B yKa3aHHOM
nepevyHe J1abopaTopHBIX padOT, MPOBOAUMBIX [UIi KOHTPOJIS W OICHKH, OCYIIECTBIISIETCS
y4aCTHHKaMHU 00pa3oBaTEIBHOTO MPOLEcca UCXOA U3 0COOCHHOCTEH TUIAHUPOBAHMS U OCHALICHUS
kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBIaieHUE O0YJYAONIUMUCS YMEHHUSIMH TPOBOANUTH
KOCBEHHBIE M3MEPEHUs, CCIICIOBAHNS 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH M TIOCTAHOBKY OIIBITOB
10 MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

115.5.10. Pemenne pacyeTHBIX M KAa4eCTBEHHBIX 3a7ad C 3aJaHHON (U3NYECKOH MOJENbI0,
[O3BOJIAIONIEE TPUMEHATh U3YyYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO paszena Kypca,
TaK U UHTErpUpys 3HAHUS U3 Pa3HbIX pa3zienoB. [l KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3a/laHUsl Ha OObSCHEHUE MPOTEKAHUs (PU3NYECKUX SIBJICHMH M MPOLECCOB B OKPY)KAIOIIEH >KU3HH,
TpeOyrorire BIOopa GU3NUECKON MOIETH ISl CUTYalluM NMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

115.5.11. B cootBerctBun ¢ TpeboBanusimu PI'OC COQO k MmaTepuanbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOTO mporiecca 0a30BbIil ypOBEHb Kypca (PU3UKU HA YPOBHE CPEAHETO OOIIEro
o0pa3oBaHUsl JOJDKEH W3ydaThCs B YCIOBHSX TPEAMETHOTO KaOWHETa (U3UKK WM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa TPEAMETOB EeCTECTBEHHO-HAYJYHOTO IMKiIa. Hanmwume B kaOwHeTe
¢bu3MKM HEOOXOIMMOTO J1IabOPaTOPHOTO 000PYIOBAaHUS AJIsl BHIMOJIHEHHS YKa3aHHBIX B IporpaMmme
1o (pu3HMKe yYeHHYECKUX MPAKTHIECKUX PadOT U AEMOHCTPAIIMOHHOTO 000pYIOBaHHS 00s3aTEIIBHO.

115.5.12. JlemoHcTpanmonHoe obopynoBaHue (HopMHpYyeTcss B COOTBETCTBHHM C MPUHIUIIOM
MUHUMaJIbHON JOCTaTOYHOCTH U OOECNeYMBAET IMOCTAHOBKY IEPEYMCIEHHBIX B IpOrpamme IO
¢Gu3uKe KIIOYEBBIX JEMOHCTpalUil JUIs HUCCIENOBaHMWsS HW3y4yaeMbIX SBJICHMM U IIPOLIECCOB,
SMIMPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.

115.5.13. JlabopatopHoe oOopydoBaHWE MJII YYCHHMUECKHX IMPAKTUUYECKHUX padoT
(dbopmMupyeTcsi B BUJE TEMAaTHYECKHX KOMIUIEKTOB M 00ECIIEYMBACTCS B PacyeTe OJJHOTO KOMIUICKTa
Ha JByX oOyuarommxcs. Temarndeckue KOMIUICKTHI Ja00paTOPHOTO 00OPYAOBaHUS JTOJDKHBI ObITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIh30BaHUU aHAJIOTOBBIX M HU(QPOBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IIU(POBBIX JIAOOPATOPHIA.

115.5.14. OcHOBHBIMH LIETISIMU U3YYCHHS (U3UKH B 00I1eM 00pa30BaHUM SIBJISIOTCS

dopmMupoBaHUE MHTEpECa U CTPEMIICHHS OOYYaroIIMUXCs K HAYYHOMY H3YUEHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

PaszButue HpeI[CTaBJIeHI/Iﬁ (6] HAayYHOM MECTOAC IIO3HAaHHUA u CI)OpMPIpOBaHI/Ie
HCCIICA0BATCIBLCKOTIO OTHOMICHUS K OKPYKArOIIHUM ABJICHUAM

@dopMHpOBaHUE HAYYHOTO MHPOBO33PEHMsI Kak pe3ylbTaTa H3y4eHHsS OCHOB CTPOEHMS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSICHATL SBJIICHUS C MCIOJIb30BaHUEM (1)I/I3I/I‘ICCKI/IX 3HaHUU U
HAaYYHBIX TOKAa3aTCIbCTB,

q)OpMI/IpOBaHI/IC Hpe,Z[CTaBJ'IeHI/Iﬁ 0 PoJIin (bPI3PIKPI AJI1 pa3dBUTHUA JPYI'UX €CTCCTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUI.
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115.5.15. JJocTrxkenue 3TuxX 1eneit ooecrnedynBaeTcs perieHueM Caeayonux 3a1ad B Iporecce
M3YYeHHUS Kypca (PU3MKU Ha YPOBHE CpPEIHEro o0IIero 00pa3oBaHus:

[Ipuobperenne cuctembl 3HAHUKH 00 OOMHKX (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSX, BKIIOYAass MEXaHHUKY, MOJIKYJSIPHYIO (DU3HKY, JIEKTPOIMHAMUKY, KBAaHTOBYIO (DM3HKY U
AIIEMEHTHI acTPO(U3UKH;

dopMupoBaHUE YMEHHUI NPUMEHSATh TEOPETUUYECKHE 3HAHMS Uil OOBSCHEHMS (PU3MUECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATUS IPAKTUYECKUX PEIICHUN B [IOBCEHEBHOW KU3HM;

OcBoenne criocoOOB peIIeHUs Pa3IUYHBIX 33/1a4d C SBHO 33JaHHOW (PU3UYECKOW MOMIECIBIO,
3a7a4, MOJPa3yMEBAIOIINX CAMOCTOSATENIFHOE CO37aHne (PU3MUYECKOW MOJENH, COOTBETCTBYIOIIEH
YCIIOBHUSIM 33]1a4H;

[lonumanue QU3NYECKUX OCHOB U MPHUHLMUIIOB JEMCTBHS TEXHUYECKMX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENY;

OBnazeHue MeETOJJlaMU CaMOCTOATEIBHOTO IUIAHUPOBAHMSI W TPOBEACHHUS (PU3NUYECKUX
SKCIEPUMEHTOB, aHajiW3a W MHTEepOpeTauud HHQOpPMAlMU, OIpPENeIeHUs JIOCTOBEPHOCTH
MTOJTy4EHHOTO PE3yJbTaTa;

Co3nmanue yCIOBHM JUIsi Pa3BUTHUS YMEHMH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKOMN
JEATEIIbHOCTH.

115.5.16. Obmiee ynciao 4yacoB, PEKOMEHAOBAHHBIX Il M3ydeHus: pusuku - 136 yvacos: B 10
KJacce - 68 yacoB (2 yaca B Hezento), B 11 kimacce - 68 dacoB (2 yaca B HEJICIIO).

[Ipemmaraemprii B mporpaMme mo (U3MKE MEpPeUeHb JTA0OPATOPHBIX U MPAKTHYECKUX padOT
SIBIISICTCSI PEKOMEIOBAHHBIM, YUUTENb JIeJaeT BEIOOP MPOBEICHHS JTa00paTOPHBIX pabOT M OIBITOB C
YY4E€TOM WHIUBHIYAITBHBIX 0COOCHHOCTEHN 00yUJaroIIXCsl.

115.5.17. JIrobast pabouass mporpamMma JIOJDKHA MOJHOCTBHIO BKIIIOUATh B ceOs cojepiKkaHue
JAHHOU IPOTPaMMBI 110 (PU3UKE.

115.5.18. B oTnenpHbIX ciydasx Kypc GU3HKH 0a30BOTO YPOBHS MOXKET M3y4aThCs B 00beMe
204 gaca 3a nBa rona oOyuenus (3 4 B Hepenmto B 10 u 11 kinaccax). B aTom cinydyae yBenmnuuBaercs
He MeHee uyeM A0 20 9 pe3epBHOE BpeMs, KOTOPOE HCIOJB3YEeTCS YUHUTEIeM sl H3ydeHUus
BOIIPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM MpoduieM 00y4eHHUs, U YBEIMYUBaeTCs ydeOHas
Harpy3ka, OTBOJUMAas Ha U3yYCHHE MEXaHUKH, MOJICKYIISIPHON (DU3UKH U JIEKTPOAUHAMUKH, 33 CUET
pacimupeHuss 4ucia J1abopaTOpHBIX pabdOT MCCIENOBATENbCKOTO XapakTepa M YPOKOB pEeIlIeHUs
KaueCTBEHHBIX M PACUETHBIX 3aJau.

115.6. CopepxxaHue obyyeHus B 10 knacce.
115.6.1. Paznen 1. ®usnka 1 METOIbI HAYYHOTO TO3HAHUS.

®duzuka - Hayka O TNIpHUPOAC. HaquLIe MCTOAbI TIO3HAHUA OKPYKAIOIICTO MHUpPA. Pons
OKCIICPUMCHTA U TCOPUHU B ITPOLCCCC NO3ZHAHUA ITPUPOABbI. BKCHepI/IMeHT B (I)I/I3I/IK6.

MO,I[GJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBICHUHA H mpouccCCoB. HaquLIe runote3pl. Duznueckue



3aKOHBI 1 TCOPHH. rpaHI/IL[bI MNPUMCHHUMOCTHU (bI/IBI/I‘-IeCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBECTCTBHA.

Ponmp u mecrto ¢u3uku B (POPMHPOBAHMU COBPEMEHHON HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOICH.

JemoHcTpanmu.

Amnayorosbsie ¥ IU(PPOBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.
115.6.2. Paznen 2. Mexanuka.

115.6.2.1. Tema 1. Kunematnka

Mexannueckoe ABmxeHHE. OTHOCUTENBHOCTh MEXaHMUYECKOro JBMKeHus. CucreMa oTcuera.
Tpaexropust.

[lepemenienue, CKOpoOCTh (CpemHsii CKOPOCTh, MTIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MaTepUaJIbHOM TOYKH, MX MPOEKIMH Ha OCHU CHCTeMbl KoopauHaT. CloxkeHue NepeMeleHuil u

CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TPSIMOJIMHEWHOE aBWXeHHe. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MAaTEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.
KpuBonuneiitHoe npuxeHue. [[BUkeHnEe MaTepUaIbHOW TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHass cKopocTh. [lepnoa m wacTtoTa obparieHus.

LleHTpOCTPEMHUTENLHOE YCKOPEHHE.

Texuuueckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHUE: CIUJIOMETp, JBHKEHHE CHAPSIOB,
LEMTHBIE U PEMEHHBIE MepeIayH.

JeMoHCTpammu.

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAIMS KHHEMAaTHYECKUX XapaKTePUCTUK JIBHKCHUSI.
[IpeoOpazoBaHue ABMKEHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY M TOPHU30HTAIIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

YdeHUueCcKui IKCIIEPUMEHT, JJa0opaTOpHbIE PabOThHI

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIICHUS MCXKAY IIYTIMU, HpOﬁI[eHHLIMH TCJIIOM 3a IIOCJICO0BATCIILHBIC



paBHbIE IPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBYKEHUU C Ha4aJlbHOW CKOPOCTBIO, paBHOU
HYJIIO.

N3yuenue nBUKEHU IIAPUKA B BA3KOU KUJIKOCTH.
N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
115.6.2.2. Tema 2. JIunamuxa.

[Ipunnun otHOcutensHOCTH ['anmunes. Ilepswiii 3axkoH HproroHa. MHEpuMalbHBIE CHUCTEMBI
oTcUerTa.

Macca tena. Cuna. [lpunnun cynepno3urmu cuii. Bropoii 3akon HeroToHa 1151 MaTepraibHON
Touku. Tpetuit 3aKkoH HproTOHA 711 MaTeprUaIbHBIX TOYEK.

3akoH BceMHUpHOTO TAroteHus. Cuma TskecTu. [lepBas kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buabl Tpenus (mokosi, ckoibkeHus, kaueHusi). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHHsI CKOJIbXKEHHsI U cuia TpeHus nokosa. Koadduument tpenus. Cuna cOnpOTHBIECHUS IPU
JBUKEHHUH TeNa B )KUIAKOCTH WM rase.

HOCTyrIaTeJ'IBHOG " BpalllaTCIIbHOC IBUKCHHUEC a0COJIIOTHO TBEPAOIro TCia.

MOMEHT CuJibl OTHOCUTEIBHO OCH BpaiieHus. [lnedo cumibl. YcnoBus paBHOBECHSI TBEPAOTO
Tena.

Texanueckue YCTpOfICTBa U [OPAKTHYCCKOEC TMPUMCHCHHE: IMMOAINWITHUKH, ABHXKCHHC
HNCKYCCTBCHHBIX CITYTHHKOB.

JeMoHCTparmu.

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CroxxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOopMaIIHu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUM.
CpaBHeHME CHII TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPJIOTO Tena. Buibl paBHOBeCHSI.

YdeHnueckuit 3KkCcrepuMeHT, J1abopaTopHble paboThI



N3yuenue nBuxeHust Opycka 10 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
obpasiie, oT ux Aeopmarum.

HccnenoBanue yclioBHH paBHOBECHSI TBEPAOTO Tella, UMEIOLIEr0 OCh BPAIICHNUS.
115.6.2.3. Tema 3. 3aKOHBI COXpaHEHHs B MEXAHHKE.

WNmnynsc MarepualibHOM TOUYKM (Tesla), CUCTEMbl MaTepUajbHBIX ToueK. VMMmmynbc cuibl u
M3MEHEHUE UMITyJIbCca Teja. 3aKOH COXpaHEHUS UMITYJIbca. PeakTUBHOE IBHKEHHUE.

PaGora cuiel. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuanbHOM Touku. Teopema 00 H3MEHEHUMM KHHETUYECKOU
JHEPIHH.

[lorenumaneHas »Heprus. [loTeHuManpHas >HEPrust ynpyro AeQOpMUPOBAHHON MPYKUHBI.
[ToTenumanbHas 3Heprus Teia BOIM3U MOBEPXHOCTH 3€MIIH.

HOTGHHI/I&J’IBHBI@ 1 HCEIIOTCHIMAJIbHBIC CHIIBI. CBi13p pa60T51 HCIMMOTCHIUAJIBHBIX CHII C
H3MCHECHHEM MEXaHHMISCKOM OHEPTHUU CUCTEMBI TCII. 3aKkoH COXpaHCHHA MEXaHH4IeCKOM OHECPIruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: BOJOMET, KOMEp, MPY>KUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

JleMoHCTparmu.

3aK0H COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBIKEHUE.

[Tepexo moTEeHITMATBHOM SHEPTHH B KUHETUYECKYIO U OOpaTHO.
Y4eHn4YeCcKuil IKCIIEPUMEHT, JJa00paTOpHbIE pabOTHI

I/IsyquHe a0COJIFOTHO HEYIIpyroro yaapa ¢ IIOMOIIBKO [BYX OIWHAKOBBIX HHUTAHBIX
MasaATHHKOB.

HccnenoBanue cBs3u pa6OTBI CHUJIBI C U3BMECHECHHUEM MEXAHHUYECKOM OHCPIruM TCJia Ha IIPHUMCPEC
PaCTsKECHUA PE3UHOBOI'O KI'yTa.

115.6.3. Paznen 3. MonekynsipHas (pu3MKa U TEPMOJUHAMUKA.
115.6.3.1. Tema 1. OCHOBBI MOJIEKYISIPHO-KMHETUYECKOW TEOPUN.

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOH TEOPUM U UX OIBITHOE 0OOCHOBaHHUE.
bpoynoBckoe npwkenue. Juddys3us. Xapakrep IBHKEHUS U B3aUMOJCHCTBUS YaCTHIl BELIECTBA.
Mojenu cTpoeHHs ra30B, KHUJIKOCTEH M TBEPJBIX TEJ U 00bICHEHHE CBOWCTB BEIIECTBA HA OCHOBE



3TUX Mojieneil. Macca u pa3mepsl Motiekyi. KonuuectBo BemectBa. [loctosinnas ABoraapo.
TermmoBoe paBHoBecue. Temneparypa u ee uzmepenue. llkana remneparyp Llenscus.

Mopnens wuneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KHHETUYECKOW TEOpUHU
UJeanbHOTOo ra3a. AOCOIIOTHAs TeMIEpaTypa Kak Mepa CpeHEel KHHETHYECKON SHEPrUu TEIIOBOTO
JNBUKEHMs dacThl rasa. llkamna remneparyp KenbBuna. ['a30BbIe 3ak0HBI. YpaBHeHne MeHieneena-
Knaneiipona. 3akon Jlamprona. M3ompoiiecchl B HliealbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. [ padmueckoe nmpencTaBieHne U30MPOIIECCOB: H30TEPMA, H30X0pa, H300apa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
JleMoHCTparmu.

OnbITEl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (GoTorpaduu  MOJIEKYI
OPraHNYEeCKUX COCTMHECHUH.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OmBITHL, TOKA3bIBAIOIIUE CYIIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.
Monens, WUTIOCTpUpYIOLIas NPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBIThI, MJUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UACATBHOTO ra3a, U30MPOLECCHI.
Y4yeHn4ecKuil SKCIIEpUMEHT, JTJab0opaTOpHbIE pabOTHI

Omnpenenenre Macchbl BO31yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEeHUN 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/IyXa B HEM.

HccnemoBanue 3aBUCUMOCTH MEX Ty ITapaMeTpaMHu COCTOSTHHS pa3peKCHHOTO Ta3a.
115.6.3.2. Tema 2. OCHOBBI TEPMOJTUHAMUKH.

TepMOI[I/IHaMI/I‘ICCKaH CHUCTEMA. BHYTpeHHHH OHCPIuAa TepMOHHHaMHHeCKOﬁ CHUCTEMBI H
crocoOrl ee u3MeHeHus. KoJIMYEeCTBO TEIIOTHI U pa60Ta. BHYTpeHHHH OHCPIrusl OJHOATOMHOI'O
HaeanbHOro rasa. Buabl TCIUIONEpeaaun: TCIUIONIPOBOAHOCTb, KOHBCKI U, U3JIYUCHHUC. Y aennHas
TCIITIOCMKOCTD BCIIICCTBA. KommyecTBO TEIIIOTHI IIpHU TCILIOIICpEaAaydcC.

[Tonstue 00 a,[[I/Ia6aTHOM mnmpounecce. HepBHﬁ 3daKOH TCPMOANHAMUKU. HpI/IMeHeHI/Ie IepBoro
3daKOHa TCPMOJANHAMUKHU K U30ITpOTECCaM. Fpa(bnqecxaﬂ HUHTCpHpCTaAlud pa6OTBI rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpatuMocTh Mpo1eccoB B IpUpPOJIE.

TennoBele MaIlIUHBI. HpI/IHI_II/IHBI JIEUCTBUS TEIUIOBBIX MAIIIKH. Hp606pa30BaHI/I}I OHEpPTHUU B
TCIIJIOBBIX MallWHax. KOE)(I)(I)I/II_II/IGHT MOJIC3HOT'O JIEMCTBUS TEIJIOBOM MAIIIHHBI. ]_[I/IK.II KapHO n €ro
KOS(b(bI/IL[I/ICHT MOJIE3HOTO ASHCTBUSI. OKOJIOTHYECKHE HpOGJ’ICMH TCIIJIOOHCPICTUKU.



TexHuueckue yCcTpoHCTBa U MPAKTUYECKOE IMPUMEHEHME: JBUTATENIb BHYTPEHHEIO CrOpPaHUs,
OBITOBO XOJIOJMIBHHUK, KOHAUITUOHED.

JleMoHCTpamu.

W3meneHre BHYTpEHHEW SHEPTUU Tella MPH COBEPLICHUH pabOThI: BBUIET NPOOKH M3 OYTHUIKH
MoJ JCWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3(Qupa B JATYHHOH TpyOKE WyTeM TPEHHS
(BUICOAEMOHCTpALTHS).

W3menenne BHyTpeHHEN sHepruu (TeMiepaTypbl) Teja pu TeIonepeaaye.

OneIT 10 aguabaTHOMY PacHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTell BHYTPEHHETO CrOpPaHUs, PEaKTUBHOIO JBUTATEIIS.

Y4eHnuecKkui IKCIIePUMEHT, J1abopaTOpHbIe PabOThI

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. ArperatHbie COCTOSTHUA BenlecTBa. Da3oBbIe MEPEXOIbI.

[TapooOpazoBanne u koHjaeHcanus. Mcnapenne n kuneHue. AOCOJMIOTHAS M OTHOCUTEIbHAS
BIQXXHOCTh BO3Jyxa. HacellieHHBIH map. YnenbHass TeuioTa napooOpa3oBaHMs. 3aBUCHMOCTb
TEMIICPATYPhbI KUIICHUA OT AaBJICHUS.

TBepnoe Teno. Kpucrammmueckue u amopdHble Tema. AHU30TPOTHS CBOWCTB KPHUCTAJLIOB.
Kunkue kpuctamisl. CoBpeMeHHbIe MaTepuansbl. [naBiaenue u kpuctamnuzamus. Y 1elbHas TeImioTa
iasnenus. CyOaumarusi.

YpaBHEHHE TEIUIOBOTO OaslaHca.

Texuuyeckue ycTpoilcTBAa M NPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOJIYUYEHHUSI COBPEMEHHBIX MaTEPHUaIOB, B TOM YHCIIe HAHOMATepUasoB, U
HAHOTEXHOJIOTUH.

JeMoHCTparmu.

CBoiicTBa HACHIIICHHBIX M1APOB.

Kumnenue npu noHM>KEHHOM J1aBIICHUH.

CriocoOBbl HU3MCPCHHS BJIAKHOCTHU.

Ha6J'IIOI[eHI/Ie Harp€BaHusa W IUJIABJICHUA KPUCTANIMYCCKOTO BCUICCTBA. I[eMOHCTpaI_[I/IH
KpHUCTAJJIOB.

VYdueHnueckuil 3KCIEpUMEHT, JJabopaTopHble paboThl M3MepeHne OTHOCHTENBHOM BIQKHOCTH
BO3]lyXa.

115.6.4. Paznen 4. DnekTpoauHaAMUKA.



115.6.4.1. Tema 1. DnexTpocTaTHKa.

DnekTpu3aius Tel. DJIeKTpuueckuil 3apsia. [IBa Buaa snekrpuyeckux 3apsaaoB. [IpoBogHukwy,
JURJIEKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akon Kymnona. ToueuHbli 31EKTPUUECKUN 3apsi. DIEKTPUUECKOE
nosne. HanpspkeHHOCTh aekTpudeckoro mnosist. [IpuHOMm cyneprno3uuuy 3JIeKTPUYECKUX IOJIEH.
Jlunnn HAIMps’KCHHOCTHU 3JICKTPUYCCKOTO IOJIA.

Pabora cun snexrpocratrueckoro nost. [lorennuan. Pasnocts motennmanos. [IpoBogHuky u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM I1oJie. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnekrpoeMkocTb. KoHzmeHcaTtop. DIJEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa. ODHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckre yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHME: DSJIEKTPOCKOI, JIIEKTPOMETP,
IEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB, KOHJEHCATOP, KONUPOBAJIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

JleMoHCTparmu.

YeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.
B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.
DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.
[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.
DIIEKTpOCTaTUUYECKas 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBHCUMOCTh SJICKTPOCMKOCTH IIJIOCKOT'O KOHACHCATOpa OT IUIOIIAaAW IIIIaCTHH, paCCTOSAHUSA
MCKIAY HUMH U HHSHGKTqueCKOﬁ IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPA.
Y4eHuuecKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI
N3mepenue 31eKTpoeMKOCTH KOHIEHCATOpa.

115.6.4.2. Tema 2. IlocTOSSHHBIA »dJEKTpUUECKUH TOK. TOKM B pa3jUYHBIX Cpelax.
DNEeKTPUYECKUN TOK. Y CIIOBUS CYLLIECTBOBAHUS ANEKTpUUECKOro Toka. Mctounuku Toka. Cuna Toka.
[TocTostHHBIN TOK.

Hanpspkenne. 3akon OMma ai1s ygacTka LIETIH.

3neKTquec1<oe COIIPOTUBJICHUC. YaenbHOE COIIPOTUBJICHHUC BCHICCTBA. HOCHCHOB&TCHBHOC,
napajijieJibHOC, CMCIIaHHOC COCAUHCHNEC ITPOBOJHHUKOB.



PaGora anekrpudeckoro Toka. 3akoH J[xoyns-JIenia. MOMIHOCTh 3IEKTPHUECKOTO TOKA.

DNEeKTPOJABMKYIAs CHJIA U BHYTPEHHEE COIPOTHUBJICHHE MCTOYHMKA TOKa. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) 31eKkTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DNeKTpOHHas IPOBOJUMOCTb TBEPJbIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT
teMmiieparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U MPUMECHAs NMPOBOJIUMOCTD IMOJIYIPOBOAHUKOB. CBOMCTBA
p-n-niepexosa. IlomynpoBoIHUKOBEIE TPHUOOPHI.

DJNEeKTpUYeCKHii TOK B pacTBOpaX M pacijlaBax dJIEKTPOJIUTOB. JIEKTPOIUTHUYECKAS
JUCCOITHAIUSA. DIIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBI M HECAMOCTOSITENbHBIN pa3psia. MosHus.
[Ina3ma.

TexHnueckne yCTpOWCTBa M NMPAKTHYECKOE MPUMEHEHUE: aMIEPMETP, BOJBTMETpP, PEOCTaT,
HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTelbHble TPUOOPHI, IMEKTPOOCBETUTEIbHBIE TPUOO PBI, TEPMOMETP
COMPOTHBIICHUS, BAKYYMHBII AMOJA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOJYINPOBOJIHUKOBBIN IHOJ,
rajbBaHHKa.

JleMoHCTparmu.
N3mepenune cuibl TOKa U HAITPSDKCHMUS.

3aBHCHUMOCTh COMPOTUBJICHUA HWIMHAPHUYCCKUX IIPOBOJHHUKOB OT JIHWHBI, ILJIOIIagn
IMONMEPEYHOTO CCYCHHUA U MaTC€pHraia.

CmMmentanHoe COCAUHCHHUEC IIPOBOJHUKOB.

HpHMOG HU3MCPCHHC BJICKTPOIIBI/I)KYH_Ieﬁ CHIIBI. KOpOTKOG 3aMbIKaHUEC TIaJIbBAaHHUYECKOI'O
OJIEMECHTA U OI€CHKA BHYTPCHHETO COITPOTUBJICHUS.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psa v mpoBOAMMOCTE BO3AyXa.

OAHOCTOPOHHSIS POBOIUMOCTD JHOIA.

Y4eHnueCcKui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOThHI

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABHKYIIEH CUIIbI HCTOUYHUKA TOKA M €0 BHYTPEHHETO COITPOTUBIICHUS.

Ha6J'IIO,Z[eHI/IC QJICKTPOJIMA3A.



115.6.5. MexnpeIMeTHbIE CBA3H.

N3ydyenne kypca ¢usmku Oa3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISECTCS C Y4ETOM
COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBSI3EH C KypCaMU MAaTCMAaTUKH, 6I/IOJIOI‘I/II/I, XHUMHU, reorpa(blzm
1 TEXHOJIOTHUH.

MexnpenMeTHbIE TOHATHS, CB3aHHBIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUSA: SIBJICHUE,
Hay4YHBIA (DaKT, THIOTEe3a, (pU3MUecKas BEIIMYMHA, 3aKOH, TCOPHs, HAOIIOJCHUE, JKCIECPHMECHT,
MOJIEJIMPOBAHUE, MOJICIIb, H3MEPECHHUE.

MaremaTrKa: pelieHne CHCTEMbl ypaBHEHUH, JIMHeWHass (QyHKuus, mapabona, rurnepooia, ux
rpaduKd M CBOKMCTBa, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEeHC,
OCHOBHOE TPUTOHOMETPHUIECKOE TOXKAECTBO, BEKTOPHI M MIX MPOEKIIUU Ha OCH KOOPAWHAT, CI0KEHUE
BEKTOPOB.

buonorus: MexaHW4eckoe IBIKEHHE B JKUBOW mpupoje, Auddy3us, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BHU[bI TEIUIONEPENaul, TEIUIOBOE PABHOBECHUE), DJIEKTPUUYECKUE SIBICHHUS B
YKUBOU TIPUPOJIE.

Xumus: AUCKPETHOEC CTPOCHHE BCHOICCTBA, CTPOCHUEC AaTOMOB M MOJICKYJ, MOJIb BEIICCTBA,
MOJIApHasA Macca, TCIIJIOBBIC CBOMCTBA TBEPABIX TECII, )KI/I)IKOCTCI\/’I H T'a30B, DJICKTPHUYCCKUEC CBOMCTBA
MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOUAlIWA, TaJIbBAHHUKA.

['eorpadus: BIa)KHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorus: mpeobpazoBaHue BUKEHUM C HCHOJIB30BAaHUEM MEXAHHU3MOB, y4eT TPEHHUS B
TEXHHKE, MOJIIUITHUKH, UCTIOJb30BaHUE 3aKOHA COXPAaHEHHs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET
U Jpyrue), JBUTATEIhb BHYTPEHHErO CropaHus, MapoBas TypOWHA, OBITOBOW XOJOIWJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTHH TOJYyYEHHUsS] COBPEMEHHBIX MaTEPHUaOB, B TOM YHCIIe HAHOMATEPUaJOB,
U HAHOTEXHOJIOTMM, DJEKTPOCTAaTHUeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KCEPOKC,
CTpYMHBI TpPHUHTEP, OdJIEKTpOHArpeBaTelbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MHPUOOPHI,
raJibBaHHKa.

115.7. CopepxxaHue obyyeHus B 11 knacce.
115.7.1. Paznen 4. DnekTpoauHaMuKa.
115.7.1.1. Tema 3. MarauTtHO€ nojie. DIEKTPOMarHuTHAsE UHIYKLUS.

ITocTostHHBIE MArHUTHI. BSaHMOHCﬁCTBHe MOCTOSIHHBIX MarHuToB. MarHuTHoOeE IOJIE. BeKTOp
MarHuTHOM HWHAYKIUH. HpI/IHHI/IH CYIICPIIO3NTTHUU MAarHUTHBIX royied. JIMHUKM MarHuTHOM HHAYKIWHA.
KapTI/IHa JIMHUH MarHUTHOM HWHAYKIHUHU ITOJIA TOCTOSIHHBIX MAarHUTOB.

MarauTHoe II0Jie MpOBOAHUKA C TOKOM. KapTI/IHa JIMHUI HHAYKIIUK MArfvuTHOI'O TII0JIA
JUIAHHOTO MPAMOTO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHNKA, KAaTYIIKH C TOKOM. OnsiT
9pCTCI[a. BzauMmonerictBue MMPOBOJHUKOB C TOKOM.

Cuna AMr[epa, €C MOJYJIb U HAITpaBJICHHUC.

Cuna HopeHua, €C MOJYJIb U HaIIpaBJICHUC. I[BI/DKCHI/IG 3apH)KeHHOfI YaCTHULBI B OJHOPOAHOM



MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue  JNEKTPOMArHUTHOM  uHAYKIMHM. lIoTOK BEkTOpa  MAarHUTHOM  MHAYKLMH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykuu dapanes.

BuxpeBoe asnektpuueckoe Tosie. DIEKTPOABIKYIIAS CHJIA HWHIYKIIUM B TPOBOJHHUKE,
JBHKYIIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABIKYILAS CHIIa CAMOMHTYKIIHH.
3HCpFH5[ MardviTHOI'O IIOJIA KaTyIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texanueckue YCTpOI\/'ICTBa u MMPAKTUYICCKOC IMPUMCHCHHUC! ITIOCTOSIHHBIC MarHmThl,
QJICKTPOMArHUTHI, JICKTPOABUI'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL[, MHAYKIIMOHHAA MCYb.

JleMoHCTparmu.

OmneIT Opcrena.

OTKIIOHEHHUE AMEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.
JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.
B3anmopeiictBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.
SIBneHne AIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuio Jlenna.

3aBHCUMOCTh BJIeKTpO,HBI/I)KYH_Ieﬁ CUJIbl MHAYKIHUHU OT CKOPOCTHU HU3MCHCHUA MArHUTHOI'O
IIOTOKA.

SIBneHune caMOMHIYKIHH.

Y4eHnuecKuil IKCIIEPUMEHT, JIabopaTOpHbIE PabOTHI.

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.
UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

115.7.2. Paznen 5. KosiebaHus ¥ BOJIHBI.



115.7.2.1. Tema 1. Mexanu4eckue 1 IEKTPOMarHUTHBIE KOJICOaHUS.

Kosebatenbnass cucrema. CBoOoaHble MexaHudeckue KoieOaHus. ['apMoHmueckue
konebanusa. Ilepmon, wdactora, amrmumtyga u  ¢asa koneOanwil. [IpyXMHHBIH MAasSTHHK.
MaremaTHueCKIil MasTHUK. YpaBHEHHE rapMOHHUYECKUX Kosebanuil. [IpeBpaienue sHepruu mnpu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJICOAHUS B  HACATHHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUIECKUMHU U 3JIEKTPOMArHUTHBIMHU KOJICOAHUSIMH.
®opmyna ToMcoHa. 3aKOH COXpaHEHUs SDHEPTUHU B UICAUTHBHOM KOJIEOATEIILHOM KOHTYpE.

[IpencraBinenne o 3aryxaromux KojieOaHUsX. BbIHyXIeHHbIE MeXaHHMYECKHE KoJieOaHMs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[lepemennbiii Tok. CHHyCOMJANbHBIN NEpPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOro TOKa.
AMIITMTYTHOE U JEMCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. [IpousBonacTBo, mepenaya U MOTPeOJICHHE AJIEKTPUUYECKOM HSHEPTHUH.
OKOJIOTMYECKME PHUCKM IIpU  TIPOU3BOJCTBE  3IEKTpodHepruu. KynbTypa uUCHONb30BaHUA

BJIEKTPOSHEPTUHU B MOBCETHEBHOM )KU3HH.

TexHnueckre ycTpoHcTBa M MPAKTUYECKOE NMPUMEHEHUE: 3JIEKTPUYECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, IMHUM MIEKTpoIepesay.

JleMoHCTparmu.

HccnenoBanue mapaMeTpoB KoJIeOATEIHbHOM CHUCTEMBI (MIPYKUHHBIA WM MaTEeMaTHYCCKUN
MasITHUK).

HaGnronenue 3aryxarmomux KojieOaHuH.
HccnenoBanue cBONMCTB BBIHYKICHHBIX KOJICOAHHUH.
Ha6nronenue pe3onanca.

CB0OOIHBIC PJICKTPOMArHUTHBIEC KOJICOaHUSI.

OCI_II/IJ'IJ'IOFpaMMLI (SaBI/ICI/IMOCTI/I CUJIbI TOKa MW  HAIPsODKCHUSA  OT BpCMCHI/I) JJIA
QJICKTPOMArduTHBIX KOJIEOaHUH.

Pe3onanc npu IMocJeA0BaTCIIbHOM COCAUHCHHUU PE3UCTOPA, KATYIIKW HHAYKTUBHOCTU U
KOHACHCATOpaA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.
VYdeHnueckuil 3KCrepuMeHT, 1ab0paTopHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH MEpUOJia MajbIX KojeOaHWH Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnegoBanue NEPEMCHHOTO TOKAa B LCIIK U3 MOCICAOBATCIILHO COCANHCHHBIX KOHACHCATOPA,



KaTyIIKA U PE3UCTOPA.
115.7.2.2. Tema 2. MexaHU4€ECKHE U IEKTPOMArHUTHBIE BOJIHBI.

MexaHnnyeckue BOJIHBI, YClIOBUs pacnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs U
nuHa BOJIHEL. [lomepeunsie u mpoaosibHbIe BOJHBL. MHTEpdepeHnns u qudpakiuus MeXaHHIeCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHUSI HM3Iy4EHUS OJICKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTtanusi BekTopoB E, B, v B anexkrpomarauTHoi BoiHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpakeHWe,  NpeJoMJieHHe,  mnoysdpuzauus,  audpakuus,  uHTepdepeHuus.  CkopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[Ikaa sneKTpoMarHuTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOLIEN CPeIbl.

TexHudeckre YCTPOMCTBA M TMPAKTHUUECKOE TPHUMEHEHWE: MY3BIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBasi JIMArHOCTHKAa B TEXHUKE W MEAMIMHE, paaap, PaauoNpUEMHHUK, TEJIEBU30p,
anTeHHa, Tenedpon, CBY-neus.

JleMoHCTparmu.

O6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habnronenue otpaxkeHus U MpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu u Juppakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Ha6n}oz[eHHe CBA3U 'POMKOCTH 3BYKa U BBICOTHI TOHA C aMHHHTYHOﬁ M 4aCTOTOH KOJIEOaHUH.

HccnenoBanue CBOMCTB AIICKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MPEIIOMIICHHE, MOJISPU3aLus,
mudpakius, HTHTEpPepeHIHs.

115.7.2.3. Tema 3. OnTuka.

I'eomerpuueckas onrtuka. [IpsAMoOJIMHENHOE pacHpOCTpAHEHUE CBETA B OJHOPOJIHOM Cpele.
JIyua cBera. ToYeUYHBIN UCTOYHUK CBETA.

OTpa)I(eHI/Ie cBeTa. 3aKOHBI OTpPAXKCHUS CBCTA. HOCTpOCHI/IC H306pa)KeHHﬁ B INIOCKOM 3€pKaljic.

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKOHBI MMpCJIOMJICHUS CBCTA. AOCOIIOTHBIM TTOKa3aTelb MMPpCIOMJIICHUA.
IToxnoe BHYTPCHHCC OTPAXKCHUC. HpeﬂeﬂBHBIﬁ YIroJi MOJIHOTO BHYTPCHHETO OTPAKCHHA.



JHucnepcus ceeta. CiioxxHbI cocTaB Oenoro ceera. L{Ber.

CoOuparonue u paccenBaromue JuH3bl. ToHKas mH3a. POKYCHOE PAacCTOSIHUE U ONTHYECKast
cuia TOHKOM JuH3BL. llocTpoeHne wu300pakeHMd B COOHMpAIOIIMX M PACCEHBAIOIIUX JIMH3AX.
@opMyJia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH301.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKON ONTHKH.

Bonnosas ontuka. Matepdepenunst cera. KorepeHTHbIE UCTOUYHUKHU. Y CIOBHS HAOIIOICHUS
MaKCHMYMOB ¥ MHHHMYMOB B HHTEP(EPECHIIMOHHOW KApTHUHE OT ABYX CHH(DA3HBIX KOTEPEHTHBIX
HWCTOYHHUKOB.

Hudpakuus cseta. JudpakiumonHas pemnierka. YciaoBue HaOMIOACHUS TJIaBHBIX MAaKCHMYMOB
MIpH MaJIEHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoilcTBa M MpakTHUYECKOE MPUMEHEHHME: OYKM, Jyna, (oToarmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOI, TEJIECKOIN, BOJIOKOHHAs OMNTHKA, AU(paKUMOHHAs pelieTka,
MTOJISIPON L.

JleMoHCTparmu.

[IpsiMonmHeitHOE pacmpoCcTpaHeHHe, OTpaXXeHWe W TpeloMieHHe cBera. Omnrudeckne
MIPUOOPHI.

[TosiHO€ BHYTpEHHEE OoTpakeHue. Moenb CBETOBOA.
HccnenoBanne cBONCTB M300pakKeHUH B JIMH3AX.
Moienn MUKPOCKOTIa, TeIeCKOoIa.

Ha6mronenue nnrepdepeHiium crera.

Ha6nronenue qudpaknum cBerta.

Habnronenue mucniepcun cBeTa.

[TosmydeHue criekTpa ¢ MOMOIIBIO TPHU3MBI.
[Tomy4yeHue criekTpa ¢ TOMOIIBI0 JU(PPAKITHOHHON PEIICTKH.
HabnroneHue nossipu3anuu cBeta.

Y4eHnueCcKuil IKCIIEPUMEHT, JJa0opaTOpHbIe PabOTHI
N3mepenue nokazaTens IpeIoMICHUS CTEKIIa.
HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Ha6J'IIO,Z[eHI/Ie AUCTICPCUU CBECTA.



115.7.3. Paznen 6. OCHOBBI clieIMAIbHON TEOPUU OTHOCUTEILHOCTH.

I'panuupl NPUMEHMMOCTH KJIACCUYECKOM MexaHukd. llocTynmarel crenuanbHON TEOpHUH
OTHOCUTEJIbHOCTH:  MHBAapUAaHTHOCTb MOJYJsSl CKOPOCTM CBE€Ta B  BaKkyyme, [pPUHLHUII
OTHOCHUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHU U COKPALLIEHUE JITHHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

115.7.4. Paznen 7. KBanToBas dusmka.

115.7.4.1. Tema 1. DneMeHTBI KBAHTOBOI OIITUKH

®ortonsl. Popmyna [lnanka cBa3u sHeprum (OTOHA C €ro YaCTOTOM. DHEPrus U HUMITYJIbC
¢dboToHa.

OtkpsiTue u uccnengopanue gporodpdexra. OnpiTel A.I'. CroneroBa. 3akoHbl (oTOdddeKTa.
VYpasuenue DitnmreitHa as potodddexra. "Kpacuas rpanuma" dororddekra.

JHaBnenune cBeta. OnbiTel [1.H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTPOHCTBA M MPAKTHYECKOE TMpPUMEHEHHe: (OoTodIeMeHT, (OTOIATIHK,
coJIHeUHas Oatapesi, CBETOUOI.

JleMoHCTparmu.

®doTo3((PeKT Ha yCTAaHOBKE C IIMHKOBOU TJIACTHHOM.
HccnenoBanue 3akoHOB BHemIHEro Gotodddexra.
CBeTONOI.

Conneunas 6arapes.

115.7.4.2. Tema 2. CtpoeHue aToma.

Mogens aroma Tomcona. Ombitel Pesepdopna mo paccesuuio & -uactun. ITnanerapuas
Mmozenb aroma. Iloctynatsl bopa. M3nydenue u morsjomieHue (GOTOHOB IpU IMEpEXojie aToMa ¢
OJIHOTO YPOBHs dHEpruu Ha Apyroi. Buapl cnekTpoB. CeKTp ypOBHEHN dHEPIrUU aToMa BOJIOPOAA.

BonnoBble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.
CrioHTaHHOE ¥ BBIHYXJCHHOE U3Iy4CHHUE.

TexHuueckne yCTpOMCTBA W  MPAKTUUECKOE [PUMEHEHHUE: CIEKTPAJbHBIA  aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBINM KOMITBIOTED.



JleMoHCTpamu.

Monens onbita Pesepdopra.

Omnpenenenue AIMHBI BOJHBI JIa3epa.

Habmtoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.

YyeHn4yeckuit SKCIIEpUMEHT, Tab0opaTopHbIE PaOOTHI.
HaGnronenue nuHeHyaToro crexTpa.

115.7.4.3. Tema 3. AToMHOE 5IpO.

9KCHCpI/IMeHTBI, JOKa3bIBAOMME CJIIOKHOCTb CTPOCHUA sAApa. OTKpI)ITI/Ie PAANOAKTHUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHuio cocTaBa paguoakTUBHOro u3nydeHus. CBoiicTBa anbda-,
6eTa-, ramMmma-us3JIydCHHu. Bmmsuue PaaduOAKTHUBHOCTHU HaA )KHUBBIC OPraHU3MBI.

OTtkpbiTEe TpoTOoHa M HeWTpoHa. Hyknonnas monens sipa ['eitsenbepra-lBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbda-pacniaz. OIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacran. [lamMma-uzmydenune. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsbie cuibl. JledekT Macchl sapa.
Snepubie peakunu. JleneHue u CUHTES A1Ep.

SAnepubiii peaktop. TepmosinepHblii cunTe3. [IpoGieMbl 1 IEPCIIEKTUBHI SIEPHOM YHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPTeTHKHU.

BHCMGHTapHBIe YaCTHUIIbI. OTKpI)ITI/IC IMO3UTPOHA.
MeTOI[BI Ha6J'IIO,I[eHI/IH H pErucTpairu 3JICMCHTAPHBIX YaCTHII.
CDYHI[aMeHTaJ'IBHbIe B3auMOJEUCTBUSA. EquHCTBO (1)I/I3I/I‘IGCKOI71 KapTHUHBI MHUpPa.

TexHuueckre yCTpOHCTBA W MPAaKTHYECKOE IPUMEHEHHE: JI03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

JlemoHCTpanuu.

CueTynK HOHM3UPYIOUIUX YaCTHII.

YdeHUueCcKui IKCIIEPUMEHT, JJa0opaTOpHbIE PabOThHI
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM (oTorpadusim).

115.7.5. Paznen 8. DaeMeHTHl aCTPOHOMUU U aCTPOPHU3UKH.



Oransl pa3BUTUS acTpoHOMHU. [IpUKIIaHOE U MHUPOBO33PEHUECKOE 3HAYCHHUE ACTPOHOMHUHU.
Bun 3Be3gnoro He6a. Co3Be3ausi, SpKre 3BE3/Ibl, ITIAHETHI, KX BUANMOE JIBIKCHUE.
ConHeuHas cucreMa.

Connue. ConHeuHast akTUBHOCTb. Vicrounuk sneprun CosiHLIa U 3B€3/1. 3BE€3/bl, X OCHOBHbIE
XapakTepucTuku. Jlmarpamma '"CHEKTpalbHBIA KJIacC - CBETMMOCTH'. 3Be3Abl TJIABHOM
[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ ''Macca -  CBETMMOCTH"  JuIsl  3B€3J  IJIAaBHOM
MoCJIeI0BaTeIbHOCTU.  BHyTpeHHee crpoenue 3Be3l. CoBpeMEHHbIE  NPEICTABIECHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJIHIIA U 3B€3/1. DTalbl KU3HU 3BE31.

Mneunsii [lyts - nama [Namaktuka. [onoxenue u nemwkenue Conuna B ['anmaktuxe. Tumsl
rajakTuk. PaguorasiakTuku u kBazapbl. YepHbI€ IBIPHI B SIAPAX FaaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akoH Xa00ma. Pasberanue ramaktuk. Teopus
Bossmoro B3psiBa. PenukToBO€ M3iydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.
Hepemennsie mpo6ieMbl aCTpOHOMUH.
Yyennueckue HaOIIOICHUS.

Habmonenuss HEBOOPY)KEHHBIM TJIa30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN IS
OTpeJieNieHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOT0 MOMYIIAPUS U IPKUE 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.
115.7.6. O6001maromiee MOBTOPEHUE.

Ponb ¢usuky 1 acTpOHOMHUU B SKOHOMHYECKOM, TEXHOJIOTHYECKON, COIMATIbHON U ATHYECKOU
chepax IesATEIHPHOCTH YEJIOBEKa, pOJIb U MECTO ()M3UKH U aCTPOHOMHHU B COBPEMEHHON HAyYHOU
KapTUHE MHUPA, POJib PU3NUECKON TeOpHH B (POPMHUPOBAHHUH MPEICTABICHUN O (PU3UIECKON KapTHUHE
MHpa, MecTO (U3MYECKOM KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEACTABICHUH O MPUPO/IE.

115.7.7. MexnpeaMeTHbIE CBSI3U.

N3yuenune kypca ¢usuku 0azoBoro ypoBHS B 11 Kkiacce ocCylIecTBISETCS C Y4eTOM
coJiepKaTeIbHbIX MEXIPEIMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpapuu
Y TEXHOJIOTHU.

MexnpeaMeTHbIE MMOHATHUSA, CBA3aHHBIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHHE,
Hay4yHBI (akT, THMOTe3a, (pu3nueckas BENWYMHA, 3aKOH, TEOpUs, HAOIIOJCHUE, SKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJECIIb, U3MEPEHHE.

MaremaTHKa: peLIeHHe CHUCTeMbl YpaBHEHUH, TPUTOHOMETpUYECKUue (GYHKLUUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX
MPOEKIMH Ha OCH KOOPJAWHAT, CJOXKEHHWE BEKTOPOB, MPOM3BOJHBIC HIEMEHTAapHBIX (YHKUIHUH,



MPU3HAKH MOI00US TPEYTOJIBHUKOB, OTIPEeNICHHE TUIOIAAN TUIOCKUX QUTYp B 0ObeMa Tel.

Buosorusi: snekTpuueckue SBJICHUS B JKUBOW MpHpOJE, KoyeOaTenbHbIe IBUKECHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOM IIPUPOAE, ACUCTBUE paauallii Ha )KUBbIE OPraHU3MBI.

Xnmus: CTPOCHHUEC aTOMOB U MOJICKYJI, KPUCTAJUINYCCKAA CTPYKTYpa TBCPAbIX TCJI, MCXaHHU3MbI
00pa30BaHus KPUCTAIUIMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIN3.

l'eorpadusi: MarHUTHBIE TOJIOCA 3EMJIM, 3QJIE)KH MAarHUTHBIX pyd, (oTOChEMKa 3eMHOM
ITIOBEPXHOCTH, MIPEACKA3AHNE 3EMIICTPSICEHUM.

TexHOIOTHS: JIMHUU DIIEKTpOIIepenady, I€HEpaTop IEPEMEHHOIO TOKa, JJIEKTPOJBUIATEIb,
WHIYKLIMOHHAs TeYb, pajap, paJuoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAasl ONTHKA, COJIHEUHAsl OaTapes.

115.8. MnaHupyeMble pe3ynbTaTbl OCBOEHUSA NMporpamMmbl no ¢pusmke Ha ypoBHe
cpenHero ob6wero o6pasoBaHus.

115.8.1. OcBoenue yuedHoro npenmera "dusnka" Ha ypoOBHE CPETHETO OOIIETO 00pa30BaHUs
(6a30BBII YPOBEHB) AOHKHO 00ECIIEUUTH JOCTHKEHUE CICTYIOMHNX JIMYHOCTHBIX, METANPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOR.

JInuHOCTHBIE pE3ylbTaThl OCBOEHUSA ydeOHoro mnpeamera "dusuka" HOKHBI OTpaxkaTh
TOTOBHOCTh MU CIIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS CGHOPMHPOBAHHOW BHYTPEHHEU
MO3UINEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MMO3UTUBHBIX BHYTPCHHHX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LEHHOCTAM POCCHUICKOT0O OOIIeCcTBa, paclIupeHNe KU3HEHHOTO
ONBITA U OMNbITA EATEIbHOCTH B MPOLECCE pealn3alld OCHOBHBIX HAIPaBJICHUI BOCIUTATEIbHOMN
NESATENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaaHCKOTO BOCITUTAHUS:

C(bOpMI/IpOBaHHOCTI) FpaH(HaHCKOﬁ IIO3NIIHUH 06yqa}omeroc;1 KaK aKTHBHOI'O 1 OTBETCTBCHHOTI'O
YJICHA pOCCHfICKOFO O6HICCTBa;

NPUHATHE TPAIUIHUOHHBIX OOIICYETIOBEUYECKUX TI'yMAHHUCTHYECKUX U  JIEMOKPAaTHUYECKHUX
IICHHOCTEH;

TOTOBHOCTb BCCTH COBMCCTHYNO HOCATCIIBHOCTD B HHTCPCCAX T'PAKIAHCKOTO O6I_HCCTB8.,
Y4aCTBOBATH B CAMOYIIPABJICHUU B 06p830BaTeHLHOﬁ OpraHu3anuru,

YMCHHC B3aMMOJICHCTBOBATh C COLIMATILHLIMU HHCTUTYTAMU B COOTBCTCTBUU C HUX (1)YHKI_II/I$IMI/I
1 HAa3HAYCHHUCM,

TOTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ ACATCIIBHOCTH,
2) MaTpUOTUYCCKOI'O BOCITUTAHUS:
C(I)OpMI/IpOBaHHOCTB pOCCHfICKOfI FpaH(HaHCKOﬁ HJICHTHUYHOCTH, IIAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTHIKEHUSIM POCCUUCKUX YUEHBIX
B 005acTH (PU3UKU U TEXHHKE;



3) yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIEHHs, OPHEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B IEATEIILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;
4) 5CTeTUYECKOTO BOCITUTAHMS:

OCTETUYECKOE OTHOIUEHHE K MHPY, BKIIOYAst 3CTETUKY HAYYHOIO TBOPYECTBA, MPHUCYIIETO
¢buznueckoi HayKe;

5) TpyZOBOTO BOCITUTAHUSA:

HMHTEPEC K pa3INuHbIM chepaM NpodecCHOHATbHON IESTENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOM W TEXHUKOH, yMEHUE CcoBepLIaTh OCO3HAHHBIM BbIOOp Oynymiell mnpodeccun U
pealin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHWIO M camMooOpa3oBaHHMIO B oOmacth (GU3WKKA Ha
MPOTSKEHUU BCEH )KU3HU;

6) 9KOJIOTUYECKOTO BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  JKOJOTMYECKOH  KYJIBTYpPBI, OCO3HAaHHE TJOOAIRHOTO  XapakTepa
9KOJIOTUYECKHUX MTPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUU B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHUSA IIEJIeH
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

Pacmpenue omnbITa NesiTeIbHOCTH SKOJIOTUYECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOIIHXCSI
3HaHUH N0 PU3MKeE;

7) LEHHOCTU HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznuecKoil HayKu;

OCO3HaHHMC LCHHOCTHU Haquoﬁ ACATCIIbHOCTH, T'OTOBHOCTb B IPOLCCCC H3YUCHU (1)I/ISI/IKI/I
OCYILICCTBJIATDH MMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

115.8.2. B mpouecce AOCTUKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI IO
¢buszuke a8 ypoBHSA cpenHero ooémero oOpa3oBaHUS y OOYYarOIIUXCS COBEPIICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUIEKT, IPEINoJIararoiinii chopMUPOBAHHOCTH:

CaMOCO3HaHMs, BKIHOYAIOMICTO CIIOCOOHOCTh TTOHHUMATh CBOE OMOIIMOHAJIBHOC COCTOSHHCE,
BUJICTH HAIIPABJICHUA PA3BUTHA COOCTBEHHOM SMOIHMOHAIFHOM C(I)epLI, OBITH YBCPCHHBIM B ce6e;

CaMOPCTYJIIMPOBAaHMs, BKIIIOYAOMICTO CAMOKOHTPOJIb, YMCHUC ITPUHHUMATL OTBCTCTBCHHOCTD 3a
CBOC IIOBCACHMHC, CIIOCOOHOCTH aIalITUPOBATHCA K SMOLMOHAJIBHBIM H3MCHCHUAM U HNPOSBIIATH



THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHBAlLlMM, BKJIIOYAIOLIEH CTpEMJIEHHME K JIOCTHKEHHUIO ILEeIU U YCIEXy,
ONTUMMU3M, HHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh, UCXO/1 U3 CBOUX BO3ZMOKHOCTEN;

OMIIaTHUH, BKJHO‘-IaIOHIeﬁ CIIOCOOHOCTH IIOHHMMATh OMOIMOHAJIBHOC COCTOAHUC OPYTHUX,
YUUTBIBATh €ro npu OCYICCTBIICHUU O6IIICHI/I$[, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHHIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BBICTpAWBaTh OTHOIIECHUS C JPYTUMU
JOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

115.8.3. MeTtanpenMeTHbIe Pe3yJabTaThl OCBOSHUS TPOTrPaMMBbI CPETHETO OOIIEro 00pa3oBaHMs
AOJIKHBI OTPaXaTh:

115.8.3.1. OBnaienue yHUBEPCAIbHBIMY MO3HABATEIHHBIMU ICUCTBUSIMU:
1) 6a30BbI€ JOTUYECKUE JECHCTBUS:

CaMOCTOATENIBHO  (OPMYJIMPOBATh U  aKTyaJM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPCACIIATDh LHCIIN ACATCIIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPHUU UX JOCTHIKCHU A,
BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPECUUA B PaCCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SABJICHUAX,

paspabaThIBaTh IJIaH PELICHUS MPOOJIEMBbI C YUETOM aHalIM3a UMEIOUIUXCS MaTepUANbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JICATEIBHOCTH, OIIEHUBATh COOTBETCTBHUE PE3YJIBTATOB IEIISAM,
OIICHUBATh PUCKHU TMOCIICACTBUH NCATEIHHOCTH;

KOOpAMHUPOBATL W  BBIIIOJHATH pa60Ty B YCIOBHUAX PCAJIbHOTO, BHUPTYAJIBbHOI'O H
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
2) 6a30BBIC UCCIIEAOBATEIIHCKUEC JCHCTBUSA:
BIIQJIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU (PU3HUECKON HAYKU;

BJIaACTh HaBbIKaMU y‘IC6HO'I/ICCH€I[0BaTeHBCKOI71 n HpOGKTHOﬁ JCATCIIBHOCTH B oOnactu
(1)I/ISI/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOHUCKY MCETOAOB PCHICHUA 3aldad
(1)1/131/1‘{601(01“0 COACPIKaHUA, IPUMCHCHNUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA,

BIIAJCTh BUJAMHU JEATEIBHOCTH MO TIONYyYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIu,
MpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3NUYHBIX YUY€OHBIX CHUTYAIUSX, B TOM YHCJE MPU CO3AaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (HUBUKH;

BBISIBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBAThH 3a]auy, BBIABUIaTh THIIOTE3Y
ee peIIeHus, HaXOAUTh aprYMEHTHI IS J0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH, 3a1aBaTh MapaMeTphbl
U KPUTEPUHU PELICHHUS;



AHAJIM3UPOBATH MTOJYYCHHBIC B XOAC PCHICHHUA 3a4a4u PE3YJIbTAThl, KDUTUYCCKH OLICHUBATH UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUAX,

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 33Jja4yll B 0Opa30BATENBbHON JEATENHHOCTH, B TOM
YHCIIe IPU U3YYCHUU (DU3HKHY;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpHO6p€TCHHBII>i OIIBIT,

YMCThb IIEPCHOCUTH 3HAHUA I10 (1)I/ISI/IKC B ITPAKTUYCCKYIO O6JIaCTI) KHU3HCACATCIBbHOCTH,
yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUI'aTb HOBBLIC UJICHU, IIPEAJIaraTb OpUrnHaJIbHBIC IMTOAXOAblI U PCIICHU A,

CTaBUTH HpO6J'I€MBI " 3a1a4u, JOIMyCKAIOIMHUEC aIbTCPHATHBHBIC PCIICHU .

3) pabora ¢ unpopmaruei:

BJIQJIETh HAaBBIKAMU IMOJIyueHUs HHGOpManuu (U3MUECKOTO COJIEp’KaHUs U3 HCTOYHHKOB
Pa3HBIX THUIOB, CaMOCTOATENIBHO OCYIIECTBJISATh IOUCK, AHAIU3, CUCTEMAaTU3alUIl0 U
MHTEpPIpEeTAN0 HHPOPMAINH Pa3INYHbIX BUJOB U (hOpM NpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTh MH(POPMALIHH;

WCTIOJb30BaTh CPENCTBA MH(MOPMAIIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJOTHA B PEIICHUHU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OpPraHW3allMOHHBIX 3a7ad C COOJIOJeHUEM TpeOoBaHUN
SPrOHOMHKH, TEXHHKH O€301aCHOCTH, THTHEHBI, PEeCcypcocOEpEe:KEHHs, MPAaBOBBIX W ITHYCCKUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJCpAHUS B Pa3IMYHBIX opMaTax ¢ y4eTOM Ha3HAuEHUs
uHopMallUd U LEJIeBOM ayAWTOpPUM, BbIOMpas ONTHUMAIbHYIO (OpMY TPEICTABICHUS H
BHU3yaIHU3aI1H.

115.8.3.2. OBnanenune yHUBEpCaaIbHbIMU KOMMYHHUKATUBHBIMU JICHCTBUSMU:

1) oOmenue:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (U3UKH U BO BHEYPOUHOU JEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYAllMi U CMSATYaTh KOH(QIUKTHL;

pPa3BepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHas IS TEIbHOCTb:

MOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUIYAIbHON paOOTHI;

BLI6I/IpaTB TEMATUKy W MCTOJAbl COBMCCTHBIX JIEUCTBUI C y4e€TOM O6H_II/IX HHTCPECOB, U
BO3MOJKHOCTEH Ka)KIOTO YIeHa KOJIJICKTHBA,

NpUHUMATh LECIN COBMECTHOI ACATCIIbHOCTH, OPraHUu30BbIBATHL U KOOPAWHHUPOBATH JencTBus



[0 €€ JOCTH)KCHMIO: COCTAaBJIATh IUIAH JCUCTBUM, PACHPEIENATh POJM C YYETOM MHEHUU
YYaCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHON paOOTHI;

OLCHUBATb KAa4uCCTBO CBOCIO BKJIada W KaXKIOI'O0 YUAaCTHHKA KOMAaHIbI B OGHIHﬁ PE3YyJIbTAaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLEHWBATh HJIEU C MO3WLMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE MOBEACHHUE B PA3TUYHBIX CUTYaLUsIX, IPOSBISATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATUBHBIM.

115.8.3.3. OBnasneHue yHUBEpCATbHBIMU PErYISATUBHBIMU AEHCTBUSIMHU:
1) camoopranuzanusi:

CaMOCTOSITEJIBHO OCYLIECTBIISITh [O3HABATEIbHYIO JIEATEIbHOCTh B o00nacTh (U3UKK U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH PEUICHHUs] pacueTHBIX M KAuyeCTBEHHBIX 3ajiad, IUIaH
BBITIOJIHEHUS TIPAKTUYECKOM pabOThI C yIETOM UMEIOIIHUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U MPEANIOYTEHNN;

JaBaTh OIEHKY HOBBIM CUTYaIUSIM;
paciupsATh paMKH yueOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JIeaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
peleHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBAaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO APYAULIMU B 00JaCTH (PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

2) cCaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUAM, BHOCHTb KOPPCKTHUBBI B JACATCIIBHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECJISIM

BJIaACTh HaBbIKaMH IMO3HaBaTEILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHH:A COBCPIIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

HCIIOJIb30BATH ITPUCMBI pe(l)HeKCI/II/I JJIsL OOCHKH CUTYalluu, BBI60pa BCPHOTI'O PCIICHUA,
OICHUBATHb PUCKU U CBOCBPEMCHHO ITPUHUMATDH PCHICHUSA 10 UX CHUIKCHUIO,
NPpHUHUMATh MOTHUBBI U apTYMCHTBI APYIUX IIPU aHAJIN3C PEIYIILTATOB ACATCIIBHOCTH.

3) npunsTHE CeOs U APYTUX:



MPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTAaTKH U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIHUOKY.

115.8.4. IlpeameTHbIe pe3yabTaThl OCBOCHHS MporpamMmbl no ¢usuke. B mporecce nzydeHus
Kypca Kypca pusuku 6a3oBoro ypoBHs B 10 kiracce 00yJaroImuiicss HAy4YuTCs:

JEMOHCTPUPOBATh HA TPUMEpPaX poJib U MECTO (UMUK B (OPMHPOBAHHUU COBPEMEHHOM
HAay4YHOW KapTHUHbl MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHMKH M TEXHOJOIMH, B IPAKTUYECKOU
JIeSATEIIFHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHMIIBI MPUMEHEHHUS M3YyYEHHBIX (DU3NYECKHX MOJIeNel: MaTepuaibHas TOYKa,
MHEepLMaNbHAs CHCTEMa OTCYeTa, a0COJIIOTHO TBEPIOE TEJO, HJCANbHBIM ra3, MOJEINU CTPOCHHUS
ra3oB, >KMJIKOCTEM M TBEpPIBIX TeJl, TOUCUHBIH AIIEKTPUUECKUM 3apsii MpH PElIeHUU (PU3NYECKUX
3a1a4;

pacro3HaBaTh (U3MYECKUE SBJIEHUS (MPOIECChl) U OOBSICHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUUYECKOH TEOPHUH CTPOEHHUS BEIIEeCTBA M AJIEKTPOJAUHAMUKHU:
paBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUYKEHHE, CBOOOIHOE Ma/IeHUE TeJl, TBUKECHHE
10 OKPYKHOCTH, MHEPIMS, B3auMojencTBUe Tel, Auddy3us, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE
KUAKOCTEH M TBEPIBIX TeJd, U3MEHEHUE oObeMa Tel IpU HarpeBaHUM (OXJIAXKIEHUH), TEIJIOBOE
paBHOBeCHe, HCHapeHue, KOHACHCAllus, IUIaBJICHHUE, KPHUCTAJUIM3alMs, KUIEHUE, BIAKHOCTD
BO3JlyXa, MOBBIIICHUE NAaBJICHUS ra3a MpH €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXIY
napaMeTpamMu COCTOSIHMSI ra3a B U30TPOIIeccax, AMEKTpU3alus Tejl, B3auMOICHCTBUE 3apsI0B;

OTHCHIBATh MEXaHUUECKOE JIBUYKEHUE, UCIOJIB3YS (PU3NUeCKHe BEIUUYUHbBI: KOOpIAWHATA, MYTh,
NepeMeleHue, CKOpoCcTh, YCKOpPEHUE, Macca Teja, CHiia, UMIYIbC Tejla, KMHeTUYecKas SHeprus,
MOTEHIIMATbHAS DJHEPrus, MexaHuueckas paboTa, MeXaHMYecKas MOIIHOCTb, MpPH OMHCAHHUU
MPaBUWJIBHO TPAKTOBaTh (PU3UYECKUIN CMBICI HCIIOJIb3YyEMbIX BEIMYMH, UX 0003HAUYEHUS U €AUHULIBI,
HaXOJUTh (OPMYIIbI, CBSA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEJIUYMHAMU;

OIIMCbIBATh U3YYCHHBIC TCIIJIOBLIC CBOMCTBA TeJ U TCIUIOBBIE SABJICHUS, UCII0JIb3Ys (1)I/ISI/II‘ICCKI/I6
BCJIIMYKMHBI. JAaBJICHUC I'a3a, TEMIIEpaATypa, CPEAHAA KUHECTHYCCKAA SHEPTUA XaOTHUICCKOI0 IBHUKCHHUA
MOJIEKYJI, CPECAHCKBaApaTUYHAA CKOPOCTb MOJICKYJ, KOJMYCCTBO TCIJIOThI, BHYTPCHHAA SHEPIUA,
pa60Ta rasa, KOS(i)(bI/II_II/ICHT IIOJIC3HOTO ﬂeﬁCTBHH TCIIOBOI'O ABHUIAaTCJIA; P OIIMCAHUHN IIPABUJIbHO
TpPaKTOBATb (bHSI/I‘IGCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCJIMYHUH, UX 0003HAYEHHS U CAMHUIIbI, HAXOIUTb
q)OpMyJ'IH, CBA3BIBAOIIUC TAHHYHO (1)I/I3I/I‘ICCKYIO BCIIMUMUHY C APYI'UMHU BCIIMYNHAM;

ONHUCBIBATL HM3YYCHHBIC JSJICKTPUUCCKUC CBOMCTBaA BCIICCTBA M OJICKTPHUYCCKHUC SBJICHUS
(HpOI_ICCCbI), HCIIOJIb3YH (1)I/IBI/IIIGCKI/IG BCINYHNHBI: SJICKTpI/ILICCKI/Iﬁ 3apad, SJICKTPUYCCKOC IIOJIC,
HAaIpsPKECHHOCTL 110JIA, MOTCHIUAJI, pPa3HOCTh INOTCHLUAJIOB; IIPU OIMMMUCAHUHN IPABUIIBHO TPAKTOBATH
(1)H3HqCCKHﬁ CMBICJI UCTIOJIB3YEMbBIX BCIIMYUH, UX 0003HAaUCHHS U CAWMHUIBI;, YKA3bIBATH q)OpMy.TIBI,
CBA3bIBAIOIINEC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYNHY C APYTUMU BCIIMUNHAMMU,

aHAIM3UPOBATh (U3MUYECKUE TMPOLIECCHl M SIBICHUS, HWCHONB3YyS (DU3MUECKHUE 3aKOHBI U
NPUHIMIIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HbroroHa, 3akOH coxpaHeHHs
MEXaHUYECKOW JHEPrUU, 3aKOH COXPAHEHUs HMMIYJIbCA, NPUHLHUII CYNEPHNO3ULUUUA CHJI, TPUHLIMAI
paBHONPaBUs HMHEPLMUAIBHBIX CHCTEM OTCUETA, MOJEKYISPHO-KUHETHUUYECKYID TEOPHIO CTPOEHUS



BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETHUECKON SHEPIUU TEIJIOBOTO JIBUYKEHHS MOJIEKYII
¢ abCOJIIOTHOW TEMIIepaTypoid, MEePBHIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS AIIEKTPUYECKOTO
3apsga, 3akoH Kysnona, npu 3TOM pas3iauuarh CIOBECHYO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BHIPAKECHUE U YCIOBHS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHLUIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh AKCIIEPUMEHTBl 110 HCCIICAOBAHUIO (PU3MUYECKMX SBICHUH M MPOIECCOB C
WCTIOJIb30BAHUEM TPSIMBIX,  KOCBEHHBIX M3MEPEHUH, PH 3TOM (POpMYyIHpOBaATh MpoodIeMy/3aaady
U TUIOTE3y Y4e€OHOro 3KCIIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 IPENJIOKEHHOTOo 000pYAOBaHMS,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIIMYUH, P 3TOM BBIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEpPEHHsS U HCIOJIb30BaTh H3BECTHHIE METOJbI OLEHKH MOTPElIHOCTEN
U3MEPEHUN;

HCCIIEI0BaTh 3aBHCHUMOCTH MEXIYy (U3NYECKUMHU BEIMYMHAMU C HMCIOJIb30BAaHHUEM MPSIMBIX
U3MEpEeHul, MpH HSTOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJY4EHHOMH
3aBUCHUMOCTHU (DPU3UYECKUX BEJIMYUH B BUJE TaOMMIl U rpauKoB, AeJaTh BBIBOJBI 10 PE3ylbTaTaM
HCCIIEA0BAHUS;

coOoIaTh MpaBmiIa 0€30TaCHOTO TPY/Aa MPH MPOBEACHUHN MCCIIEAOBaHUI B paMKax y4eOHOTO
IKCTIEPUMEHTa, YYeOHO-MCCIECIOBATEILCKOH M TPOSKTHOH NEATETBHOCTH C HCIIOJIb30BaHUEM
M3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 00OPYIOBAHHS;

pelaTh pacueTHbIEC 3a/laui C SBHO 3aJaHHOW (PU3MUYECKON MOJEINbI0, UCTONb3Ys (PU3HUECcKue
3aKOHBl M TPUHIUIBI, HAa OCHOBE aHalM3a YCIOBHUS 3aJauyd BbIOMpaTh (U3UYECKYIO MOJIENb,
BBIACIATH (PM3MUECKUE BEIUUMHBI U (POPMYIIbI, HEOOXOAUMBIE /TSl €€ PelIeHHUs], TPOBOJAUTH PaCUeThl
Y OLICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAUeHUsI (PU3MUECKOMN BEJIUYUHBL;

pfiiatb KadY€CTBCHHBLIC 3aJadu: BBICTpauBaTh JIOTMYCCKH HEIIPOTHUBOPCUMBYHO LCIIOYKY
paCC}/)KI[eHI/Iﬁ C UCIIOJIB30BAHHUEM U3YUYCHHBIX 3aKOHOB, BaKOHOMCpHOCTCﬁ u (1)I/I3I/I‘l€CKI/IX HBHGHHﬁ;

WCII0JIb30BaTh MpPH pEHICHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKa, CTPYKTYPUpPOBAHUS, HHTEPHOpPETalMd M MpeAcTaBiIeHUs Y4eOHOMl u HayyHO-
MOMYJSIpHON MH(OpPMALIUK, MOJIYYEHHON U3 Pa3NUYHBIX UCTOYHHKOB, KPUTHUECKU aHAIU3UPOBATh
MOJIy4aeMyr0 HH(POPMAIHUIO;

IIPpUBOJIWUTL IIPUMEPHI BKiIaaa pOCCHﬁCKHX n SaPY6e}I(HLIX yLICHbIX'(bI/BI/IKOB B pa3BUTHUC HAYKHU,
00BsACHEHHE MpoHecCcoOB OKPYKaroUIECTo MHUpa, B pa3BUTUC TCXHUKU U TeXHOHOFHﬁ;

HCIIOJIb30BATb TCOPECTHUYCCKUC 3HAHUSA T10 (I)I/ISI/IKG B MOBCEIHEBHOM XM3HHU A obecreueHus
0e30IMacHOCTH pu 06paIJ_IeHI/II/I C HpI/I60paMI/I N TCXHUYCCKUMU YCTpOﬁCTBaMH, AJIsL COXpaHCHUA
3A0POBbBA U C06J'II-OI[CHI/I$I HOPM 35KOJIOTHYCCKOTO IMOBCACHUS B Oprmaqueﬁ cpeace,

paboTaTh B IpyIIe C BBHINOJHEHUEM DPA3IUUYHBIX COLMANIBHBIX pOJIEH, MIaHUpOBaTh padboTy
IPYIIBI, PALIMOHATIBHO PACHPEAETATh 00S13aHHOCTH U TNIAHUPOBATh JESITEIbHOCTh B HECTaHAPTHBIX
CUTYallUsiX, OLCHMBATh BKJAJ KaXJOTO M3 YYaCTHHUKOB TIPYINIbl B pPELICHHE paccMaTpUBaeMOi
npoOIeMBbl.



115.8.5. IlpeameTHbIe pe3yabTaThl OCBOCHHS MporpamMmbl no ¢usuke. B mporecce nzydeHus
Kypca Kypca pusuku 6azoBoro ypoBHs B 11 knacce oOydaromuiics HayquTCs:

JEMOHCTPUPOBATh HA TNpPUMEpPax pojib U MECTO (GHU3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOW KapTHUHbl MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHMKU M TEXHOJOIMH, B IPAKTUYECKOU
JEATeTbHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO (DM3UYECKOI KapTHHBI MUPA;

YYUTBIBATh TPAHHUIBI TPUMEHEHHUS HW3YYCHHBIX (PHU3MUECKUX MOJEJCH: TOYCUHBIN
JNEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCHHBI MCTOYHHK CBETA, SACPHAs MOJENb aTOMa, HYKJIIOHHAs
MO/IEJTb aTOMHOTO Si7[pa TPH pelIeHn: (prU3nIecKux 3a1ad;

pacrno3HaBaTh (QU3NYECKUE SBJICHUS (IPOLECChl) M OOBACHATH WX Ha OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKM W KBAHTOBOW (U3MKM: AJIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MArHUTHOE JCWCTBUS TOKAa, B3aMMOJCHCTBHE MAarHHUTOB, JJIEKTPOMarHUTHAs
WHAYKIWS, JeHCTBUE MAarHUTHOTO TIOJNS Ha NPOBOJHUK C TOKOM W JBIWKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJIEOaHWSI W BOJIHBI, MPSMOJUHEIHOE paclpoCTpPaHEHUE CBETa, OTPaXKEHHE,
MperoMIIeHne, UHTeppepeHus, AUppakuus W MOJSIpU3alusg CBeTa, JUCHEpCHUs CBeTa,
doTornekrpuueckuii 3pdekt (poTorddexT), cBeToBOE IaBICHHUE, BOZHHUKHOBEHHUE JMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

ONMCHIBaTh M3y4YCHHBIE CBOWCTBA BeEIIeCTBA (DJIEKTPUUYECKUE, MArHUTHBIE, ONTHUYECKHE,
AJIEKTPUYECKYI0 IMPOBOJUMOCTb Pa3IMYHBIX CpPEA) U DIEKTPOMarHUTHbBIE SIBICHUS (TPOIECCHI),
UCIOJIb3YS (PM3MYECKUE BETUUYMHBI: AIEKTPUUECKUH 3apsij, CUila TOKa, 3JIEKTPUUECKOe HaNpsHKEHUE,
AIIEKTPUYECKOE COMPOTUBIIEHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIDKYIIAS cujia, paboTa TOKa,
MHIYKIHAS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, WHAYKTUBHOCTh KaTYIIKH, SHEPTUS
ANIEKTPUYECKOTO M MAarHUTHOTO MOJIeH, MepUo U 4acToTa KojiebaHui B Koye0aTebHOM KOHTYpE,
3apsi] U CWIa TOKa B IMPOLIECCE TapMOHUYECKHX 3JIEKTPOMAarHUTHBIX KoseOaHu#, (okycHoe
paccTosiHUEe U ONTHYEcKasl Cuja JUH3BI, IPU ONMKMCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICI
UCIOJIb3YeMbIX BEIUYMH, MX OOO3HAYEHMs] M EIWHUIIbI, YKa3blBaTh (OPMYbI, CBS3BIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMH BEIMYMHAMU;

OTHCHIBATh U3yUCHHbIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCHOJIB3YS (PU3NYECKUE BEINYUHBIL:
CKOPOCTh AJIGKTPOMAarHWTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA, SHEPTUS U UMITYJIbC (OTOHA,
MepHoJ TOodypacrajga, SHEprus CBS3U aTOMHBIX S€p, NMPU OMNHUCAHUU MPAaBUILHO TPAKTOBATh
(bu3nyecKuil CMBICI HUCIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U €AUHUILIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMYMHY C JIPYTMMU BEJIUYUHAMH, BBIYHMCISATH 3HAYCHHE
(bu3MUeCKO BEIUYUHBL;

aHAJM3UPOBaTh (PU3MUECKUE IPOLECChl U SBJIEHUS, HCIOJIb3yd (PU3HUecKHe 3aKOHbI U
OPUHLUIBL: 3aKOH OMa, 3aKOHBI [10CIIEI0BATEIbHOIO U NapaljIeIbHOIO COE€AMHEHHS TPOBOIHUKOB,
3akoH JDxoynsa-JIeHna, 3akOH  JIEKTPOMArHUTHOM  MHIYKIUHM, 3aKOH HPSIMOJIMHEHHOTO
pacrpocTpaHeHUs] CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI IPEJIOMJICHHMS CBETa, ypaBHEHHE
OiHITelHa U1 GOoTOAPEKTa, 3aKOH COXpAaHEHHs 3HEPTUH, 3aKOH COXpAaHEHUs MMITYJIbCa, 3aKOH
COXPAHEHUs JIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHUSI MacCOBOTO YMCa, MOCTynaTsl bopa, 3akoH
paZMOAaKTUBHOIO pacnaja, MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BhIpaXKEHUE U YCIOBHs (TPaHHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OTIPEJEIIATh HAIPABJIEHNE BEKTOPAa MHAYKLIUU MarHUTHOTO NOJIS TPOBOJAHHMKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;



CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBITMIOJIHATh AKCIIEPUMEHTHl 10 HCCICAOBAHUIO (PU3MUYECKUX SBJICHUH M IPOIECCOB C
WCTIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUIl: mpu 3ToM (hopMynupoBarh npobiemy/3agaqy
U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyHOBaHMUS,
MIPOBOJIUTH OTBIT U (GOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMBIE M KOCBEHHBIE M3MEPEHHS (PU3NIECKUX BEIMYWH, PH STOM BHIOHPAThH
ONTUMAJIBHBIA CIOCOO M3MEPEHHsS U MHCIIOJIb30BAaTh W3BECTHBIE METOJbI OLIEHKHM IOTPEIIHOCTEN
U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (U3NYECKUX BEIMYMH C HCIIOJIb30BAHUEM MPSMBIX H3MEPEHUIA:
IpU 3TOM KOHCTPYMpPOBAaTh YCTAHOBKY, (UKCHUPOBaTh pE3yibTaThl MOJYYEHHOW 3aBHUCHMOCTH
(¢u3nyecKuX BEIMYHH B BUJI€ TaOIUI U rpaUKOB, A€TaTh BHIBOJBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

co0OmoaTh MpaBmiIa 0€301acHOTO TPY/AA MIPU MPOBEICHUN UCCIIEIOBAHUM B paMKax y4eOHOTO
IKCIIEPUMEHTa, Yy4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHOW JIESTENbHOCTH C HCIIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

periaTh pacueTHbBIE 33J1a4M C SIBHO 33IaHHON (PH3UYECKON MOJIEBI0, UCTIONIB3YS (PU3UUYECKUE
3aKOHBI W TIPUHIIMIBI, Ha OCHOBE aHajIW3a YCJOBHS 3aJaddl BHIOMPATh (PU3MUECKYIO MOJIETb,
BBIJIISITH (PU3UYECKUE BETUINHBI U (DOPMYITBI, HEOOXOUMBIE VIS €€ PEIICHHUS, TIPOBOAUTH PACUETHI
Y OIIEHUBATh PEaTHLHOCTh MOJYYEHHOTO 3HAUYCHUSI (PU3NUECKON BETUIMHBI,

pelmath KayecTBEHHBIE 3a/laud: BBICTPAWBAaTh JIOTHYECKH HEMPOTHBOPEUUBYIO LIETIOUKY
paccyXJeHUN ¢ UCTIOJIB30BAaHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UUECKUX SIBJICHUN;

HCIIOJIb30BaTh MpPH pEHIeHUH y4eOHBIX 3a7ad COBpPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUU
JUId TIOMCKAa, CTPYKTYPUpPOBAHUS, HHTEpPHpPETAalMd M TMpeAcTaBiIeHUS Y4eOHOM u Hay4yHO-
MOMYJISIpHON MH(OpPMAaLIUK, MOJYYEHHON U3 Pa3lUYHbIX UCTOYHHKOB, KPUTHUYECKHU aHAIU3UPOBAThH
MOJIy4aeMyto HH(POPMAIHUIO;

OOBACHATH IIPUHIMUIIbLI HCﬁCTBHH MalllMH, HpI/I60p0B N TEXHHUYCCKUX YCTPOﬁCTB, pas3iyaTb
YCIIOBHUA UX 0e30MacHOro MCIOJIL30BaHUS B HOBCGHHGBHOﬁ KU3HU,

MIPUBOJIUTH IPUMEPHI BKIJIaJ]a POCCUMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsCHEHHUE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

HCIIOJIb30BAaTh TCOPCTUUYCCKUC 3HAHUA 110 (1)I/ISI/IK6 B IOBCEJHEBHOMN KM3HU IJIS oOecrneyeHus
0e3011acCHOCTH IIpH 06paH_IeHI/II/I C npn6opaMH U TCXHHUYCCKHUMH YCTpOﬁCTBaMH, JJIs1 COXpPAaHCHUSA
300POBbA U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B OKPY)KaIOH_Ieﬁ cpeac,

paboTaTh B TPYIIE C BBIMOJTHEHWEM PA3IMYHBIX COIMATIBHBIX POJICH, MIAHHPOBATH PabOTy
TPYIIIBI, PAIIMOHAIBHO PACIPENENITh 0053aHHOCTU U TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, OLEHWBATh BKIAJ KaXJOro M3 YYaCTHHKOB TPYIIbl B pPEIIEHUE paccMaTphBaeMoOin
MpPOOIEeMBI.
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