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/. ®enepajbHas pado4yasi mporpaMma mno yueOHomy npeamery « Dusuka
(0azoBbIil YPOBEHB).

115.1. ®enepanbHas padbouas mporpaMmma 1o yueoOHomy npeamery « Dusnkay
(6a3oBBIN ypoBeHb) (mpeameTHas 00JacTh «EcTecTBeHHO-HAydYHBIE MPEAMETH»)
(mayee COOTBETCTBEHHO — TIporpaMma 1o ¢u3uke, (usnka) BKIIOYAET
MOSICHUTENNBHYIO 3alUCKY, COJEpKaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS IPOTPAMMBI 110 (PU3HUKE.

115.2. [TosscHuTenpHAs 3amMCKa OTpa)kaeT OOIIMe LEIH U 3a7a4d U3YYeHUS
Gu3MKHN, XapaKTEPUCTHUKY TMCUXOJIOTUYECKUX TMPEANOChUIOK K €ro H3YYCHHIO
00y4arOIUMHUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TO0pY
COJIEpKaHUs, K ONPENEICHUIO INIAHUPYEMBIX PE3yIbTaTOB.

115.3. Cogepxanne oOydeHHS pACKphIBAET COJEp)KaTeIbHbIC JUHUH,
KOTOpBIE IIPEIararoTcs AJs 0053aTeIbHOI0 U3yUEHHUS B KaXK/I0M KJlacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

115.4. Ilnanupyemble pe3yJbTaTbl OCBOEHUS MPOrpaMMbl IO (PUBHKE
BKJIFOYAIOT JINYHOCTHBIE, METAIIPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO O0yUEHUS
Ha YpOBHE CpeJHEero ooOIero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
0Oy4Jaromerocs: 3a KaKJbIi Toj] 00y4ueHus.

115.5. TlosicHuTeNbHAS 3aITUCKA.

115.5.1. Ilporpamma 1o ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI, TPECTaBICHHBIX
B ®I'OC COO, a takxe ¢ yuétoM (enepaibHON paboyeil mporpaMMbl BOCITUTAHUS
¥ KOHIICTIIIUM TIperoaaBaHusi yaeOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX
OopraHu3aIusiIx Poccuiickon Penepanuu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

115.5.2. Conepkanne  mporpamMmbl 1O (pU3WKE  HampaBlIeHO  HA
dbopMHpOBaHHE  €CTECTBEHHO-HAy4YHOW KapTUHBI Mupa oOyuyaromuxcs 10-11
KJIACCOB TpH oOydeHHH wuX (pu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-

nesTeabHoCcTHOro noaxona. [Iporpamma no gusumke cOOTBETCTBYET TPEOOBAHUSIM



®I'OC COO K mIaHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM
pe3ynpTaTaM OOydYeHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTh pealu3aluu
MEXIPEIMETHBIX CBs3el  (U3UKU C ©CTEeCTBEHHO-HAyYHBIMU Y4YEOHBIMU
npeaMeTamMu. B Heil onpenensioTcs OCHOBHBIC 1€/ U3yYeHUs! (PU3UKK HA yPOBHE
cpenHero o6mero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca
(GU3HUKU: TUYHOCTHBIE, METANPEIMETHBIE, MPEAMETHBIE (Ha 6a30BOM YPOBHE).

115.5.3. IIporpamma 1o ¢pu3MKe BKIIOYALT:

[Inanupyemsble pe3ynbTaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B
TOM YHCJIE TTPEIMETHBIC PE3yIbTaThI IO T0/IaM O0yUCHUS;

Conepxanue yueoHoro npeamera «@u3nka» mo rojgaM 00ydeHuUs;

115.5.4. [Iporpamma 1o (pU3uKe MOKET ObITh UCIIOJIH30BAHA YUUTEIIIMH Kak
OCHOBA JIJIsl COCTaBJE€HUsI cBoMX paboumx mporpamm. [Ipm paspabotke paboueit
IpOrpaMMbl B TEMATUYECKOM IIJIAHUPOBAHUU JOJKHBI OBITh YUTEHBI BO3MOKHOCTH
UCIOJIb30BAaHUSl  JJIEKTPOHHBIX  (UUGPOBBIX) 00pa30BaTENbHBIX  PECYPCOB,
SIBIISTFOIIIUXCS y4e0HO-METOIMYECKUMHU  MaTepuaiaMd  (MyJIbTUMEIUITHBIC
IPOrpaMMBbl, 3JIEKTPOHHBIE YYEOHHKH W 3aJaUHUKH, DJEKTPOHHBbIE OUOIMOTEKH,
BUPTYaJbHBIE JTA0OPATOPHH, UIPOBBIE TMPOTPAMMBI, KOJUICKIIUU ITHPPOBBIX
00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIUMHU JUIAKTUYECKHE BO3MOXKHOCTH
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, COJEp)KaHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOJATENBCTBY 00 00Opa30BaHUU.

115.5.5. [Iporpamma 10  (GUBUK MPEAOCTABIAET BO3MOXKHOCTH  JIJISI
pean3anuy Pa3IUYHBIX METOAMYECKUX TMOAXOJ0B K OpraHu3anuu oOydeHus
(bu3MKe P YCIOBUHU COXPaHEHUs 00A3aTENIbHON YaCTH COJEPKAHMS Kypca.

115.5.6. ®u3uka Kak Hayka o HauboJsee 00X 3aKOHAX MPUPO/bI, BHICTYIIAs
B KaueCcTBE Y4eOHOTO IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHHM 00 okpykaromieMm mupe. [IkoabHBIN Kype GU3NKH — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB M SBJICHUM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbu3nyeckoir reorpaduei u actpoHomueid. Mcmonb3oBaHWE W aKTHBHOE

npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE



pa3HOOOpa3HBIX TEXHOJIOTHI B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MAaTEpPHAIOB C 3aJlaHHBIMU CBOWCTBaMH U JIpyrux. M3ydeHue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydarommxcs, B (opMHpOBaHHE YMEHUW MPUMEHSTh HAYYHBIH METO[
MO3HAHUS MPU BHITIOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

115.5.7. B ocHOBY Kypca (PU3HMKH 1JI1 YPOBHS CPEAHET0 0011ero 00pa3oBaHuUs
NOJIOKEH pAN UACH, KOTOpPblE MOXHO paccMaTpUBaTh KaK MPUHILHIBI €ro
MOCTPOCHUSI.

Nnesa nenoctHoctr. B cOOTBETCTBUM € HEW KypC SBIISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIECPKUT MaTepUal U3 BCEX Pa3AesioB (PU3HKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMU, TAK U1 COBPEMEHHON (PU3UKH.

Wnes renepanuzauuu. B cooTBeTCTBUMM € HEW Marepuan Kypca (U3UMKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
noJie.

Wnes rymanutapuzauuu. Peanuszanust ujieu npeanojiaraeT MCIOJb30BaHUE
I'YMaHUTAPHOTO TNOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
(Gu3MKKN ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKMMHU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Unes npuxnagHo HampaBiaeHHOCTH. Kypc ¢uzuku mnpeamnojaraet
3HaKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUN
W3YUYEHHBIX TEOPUN W 3aKOHOB.

WNnes »kojioru3anuu peagu3yeTcss IMOCPEACTBOM BBEICHHSI AJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBA3aHbl C Pa3BUTHEM TEXHHUKH M TEXHOJOTWH, a Takke OOCYXICHHS
npo6JieM paloOHAIBHOTO MPUPOONOIH30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

115.5.8. CrepxHEBBIMU DJIEMEHTaMH Kypca (DU3UKH Ha ypOBHE CPEIHETO
oOmero oOpa3oBaHus  ABISIIOTCS  (u3nueckue Tteopuu  (popmupoBanue
IIPEICTABICHUN O CTPYKType TMOCTpOeHHs (U3HUECKOH TEOopuu, poJU

q)YH)IaMCHTaHBHBIX 3dKOHOB M IIPHUHIMUIIOB B COBPEMCHHBLIX IMPCACTABJICHUAX O



IPUPOAE, TPAHULIAX TPUMEHUMOCTH TEOPUH, JJIs ONMCAaHNs €CTECTBEHHO-HAYYHBIX
SBJICHUHM U TIPOIIECCOB).

115.5.9. CuctemMHO-IesATEILHOCTHBIN MOAXO B Kypce (DU3UKU peaTnu3yeTcs
MPEXKJEe BCErO0 3a CYET OpraHu3aluyd JSKCIEPUMEHTAJIBbHOW JEATEIbHOCTH
oOyuatomuxcs. [[ns 6a3zoBoro ypoBHs Kypca (U3MKH — 3TO HCIHOJB30BaHUE
CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB M JIaOOpPaTOPHBIX
paboT, KOTOphle B MporpamMMe 10 (¢u3MKe OOBEAUHEHBI B OOIIMN CIHCOK
YUEHUYECKUX MpaKTU4YeCKMX paboT. BblgeneHne B yKa3aHHOM II€pEYHE
7a00paTOPHBIX PadOT, MPOBOAUMBIX ISl KOHTPOJISI W OLEHKH, OCYLIECTBISETCS
YYaCTHHKaMU 00pa30OBaTEIbHOTO MpoLecca HUCXOI U3 0COOEHHOCTEU
IUIAHUPOBAaHMUS U OCHallleHusi kabuHera Qusuku. Ilpu 3TOM obecneunBaercs
OBJIaJICHUE OOYYalOlIMMHCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBaHMsI 3aBUCUMOCTEN (DPM3MYECKUX BEJIIMYMH U IMOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEJI0KEHHBIX THIIOTES.

115.5.10. Pemeane pacdy€THBIX W KA4YeCTBEHHBIX 3ajlad C 3aJaHHOMN
¢u3nyecKoil MOJENbl0, TMO3BOJSIONIEE MPUMEHSATh HM3YyUYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U MHTErpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [ kaueCcTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIFOTCS 3a/laHus Ha
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBICHUM U TPOLECCOB B OKpYXKarouleu
XKU3HH, TpeOyroume BbIOOpa (U3MYECKON MOJENH ISl CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

115.5.11. B cootBerctBuu ¢ tpedoBanusiMu GI'OC COO k maTepuaibHO-
TEXHUYECKOMY 00€ecIeueHnI0 yueOHOro npouecca 6a30Bblil ypoBeHb Kypca (GU3UKU
Ha YpOBHE cpeaHero obmiero oOpa3oBaHUS [OJDKEH M3y4yaThCsl B YCJIOBHUAX
pEeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
OpPEeIMETOB E€CTECTBEHHO-HAyyHOro I1ukiaa. Hamuume B kaOunere (usnku
HEOOXOMMOro J1abopaTOpHOTrO OOOpPYAOBaHUS JJIsl BBINOJHEHUS YKa3aHHBIX B
nporpamme o (pu3uKe yYeHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPAIIMOHHOTO
o0opyaoBaHus 003aTEIHHO.

115.5.12. JIemoHcTpanmoHHoe 000py10BaHre (POPMUPYETCS B COOTBETCTBUU



C TPUHLUIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U OOECIEYUBAET MOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAaMid st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA M  MPOIECCOB, AOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

115.5.13. JIaGopaTopHoe 00OpyIOBaHHE ISl YYCHHUYECKHX MPAKTUUYECKUX
pabot dopmupyeTcss B BUJE TEMAaTHUYECKHMX KOMIUIEKTOB M 00O€CleurMBaeTcs B
pacdéTre OJHOTO KOMIUICKTa Ha JABYX OOydJaromuxcs. TeMaTHudecKre KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

115.5.14. OcHOBHBIMH LIETISIMU U3Yy4YeHHUsI (U3UKKA B OOIIEM 00pa3oBaHUU
SIBIISIFOTCSA:

dopMupoBaHUE HWHTEpPECAa U CTPEMJICHHS OOY4YaOMIMXCI K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

Pa3BuTHe mpencraBieHUd 0 HAYYHOM METOjI€ MO3HAaHUS U (HOPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

dopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PEe3ysIbTaTa N3y4eHHUsS] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dopMupoBaHUE YMEHU OOBICHSATH SIBICHHS C UCIIOIb30BaHUEM (PHU3HMUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dopMupoBaHUE TPEACTABICHUA O POIM (UIWKU TSI Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

115.5.15. JlocTimxkeHue 3Tux 1enei 00ecrneunBaeTcsi peuIeHuEeM CIeAYOUX
3aJa4 B Tpolecce M3y4YeHHs Kypca (U3WKM Ha YPOBHE CpETHETro OOIIero
oOpa3oBaHUs:

[TpuoOpeTrenue cuctempl 3HaHUN 00 00MUX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dopMupoBaHUE YMEHUN MPUMEHSATHh TEOPETUUECKUE 3HAHUS JIsI O0BICHEHUS



busznyeckux SBICHUN B MPUPOAEC W ISl MPHUHITUS MPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HHU;

OcBoeHue Ccrnoco0OB pelIeHUs pa3IMYHbIX 3a/lad C SIBHO 3a/JlaHHOMU
buznyeckoil Monemblo, 3a/1ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
bu3MYecKoi MOJIEIN, COOTBETCTBYIOIICH YCIOBUSM 3a/1a4u;

[lonumanue (GHU3MYECKUX OCHOB M TPUHLMUIIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLECCOB, UX BIMSAHHS HA OKPYKAIOIIYIO CPENY;

OBnazieHUEe METOJIaMU CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS W TMPOBEICHUS
¢u3nyeCKuX  IKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTaluud  HHPOpMaIH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

Co3nanne yciaoBUHM JUIsl Pa3BUTHS YMEHHMM IPOEKTHO-HCCIIENOBATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

115.5.16. O6miee yuciao 4acoB, pEKOMEHIOBAHHBIX JIJII U3YYeHUs (PU3UKU —
136 yacos: B 10 kiacce — 68 gacoB (2 yaca B Henento), B 11 kiacce — 68 wacoB (2
yaca B HEJIEIIIO).

[Ipennaraemelii B mporpamme 1o (u3MKe NepeyeHb J1abOpaTOPHBIX U
NPaKTUYECKUX pabOT ABISIETCS PEKOMEIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

115.5.17. JIro6ast paboyasi mporpaMma JI0JKHA MOJHOCThIO BKIIIOYATH B CE0sI
COJIEpKaHUE TaHHOM MPOrpaMMBbl O (PU3HKE.

115.5.18. B oTaenpHBIX ciaydasx Kypc (U3MKH 0a30BOTO YPOBHS MOXKET
uzydyatbcsi B 00bEMe 204 daca 3a aBa roga oOyuenus (3 4 B Hepenmo B 10 u 11
Ki1accax). B aTom cinydae yBenmuuBaercs He MeHee uyeM 110 20 4 pe3epBHOE BpeMs,
KOTOPOE HCIIOJIb3YETCsl YYUTENEeM AJid U3YyYEHHUs] BOMPOCOB, TECHO CBSI3AHHBIX C
BbIOpaHHBIM MpoduiieM 00yUeHHUS, U YBEIUUMUBAETCS yueOHasl Harpy3Ka, OTBOAUMAst
Ha M3y4YCHHE MEXaHWKH, MOJIEKYJSIPHOM (PU3UKU M 3IEKTPOAMHAMMKH, 32 CUET
pacuMpeHusi uucia JIabopaTOpHBIX padOT MCCIENOBATEIBCKOTO XapakTepa u
YPOKOB pELICHHS KAU€CTBEHHBIX U PaCUETHBIX 3a]1a4.

115.6. Conepxanue oOyuenus B 10 kiacce.



115.6.1. Paznen 1. ®usuka u METOAbI HAYYHOTO TTO3HAHUS.

®usuka — Hayka o npupone. Haydnble METONBI MO3HAHUSA OKPYKAIOLIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUH B MPOLIECCE TTO3HAHUS TPUPOIBI. DKCIEPUMEHT
B (U3HKe.

MopenupoBanue (QpuU3MYECKUX SBICHUN U TpolieccoB. HayuHble rUmoTe3sl.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbs u Mecto pusuku B HOpMUPOBAHHHM COBPEMEHHON HAayYHOW KApPTHUHBI
MHUpa, B PAKTHYECKOU JEATEIbHOCTH JIIOJIEH.

JleMoHCTpauuu.

AHanoroBble W HHU(PPOBBIE HU3MEPUTETBHBIE NPUOOPHI, KOMIIBLIOTEPHBIC
JTATYUKH.

115.6.2. Pa3znen 2. MexaHuka.

115.6.2.1. Tema 1. Kunemartuka

Mexanuueckoe aBmxeHHe. OTHOCUTEIbHOCTh MEXAHMYECKOTO JIBHXKCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpoCTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXKeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepHalIbHOW TOUYKH OT BPEMEHHU.

CBobOoHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmuuennoe nBuxeHue. JIBWKEHHME MATEpPUAIBHOW TOYKH IO
OKPYKHOCTH C MOCTOSHHOUW IO MOIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IUHENHAS
ckopocTb. [lepron u yacrorta obpauienus. LleHTpocTpeMuteabHOE yCKOpEHHeE.

TexHnuecKkue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: CIHUIOMETD,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

JleMoHCTpauuu.

Mogenb cucteMsl OTCYETA, UILTFOCTPALUs KHHEMATHYECKUX XapaKTEPUCTHUK



JIBHOKCHUS.
[IpeoOpazoBaHue IBUKEHUN C UCITOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBmkeHus Tena, OPOLICHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

VYyeHnueckuit SKCIIepUMEHT, J1a00paTOpHbIe PabOTHI

N3ydenne HEpaBHOMEPHOIO IBWKEHUS C LEIBIO ONPEIEIICHUS] MTHOBEHHOU
CKOPOCTH.

HccenenoBaHue COOTHOIICHMSI MEXKAY IyTSAMH, NMPOWIECHHBIMU TEJIOM 32
NOCJIEIOBATEIbHBIE PABHBIE NPOMEXKYTKM BpPEMEHH TIPU PaBHOYCKOPEHHOM
JBWKEHUN C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

115.6.2.2. Tema 2. Jlunamuxa.

[Ipyammn  otHOocuTensbHOCTM  [amunes. IlepBwiii  3axkoH  HbroToHa.
MHepruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUJIs. MaTEpUalIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectd. llepBag kocMuueckas

CKOPOCTb.

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

Tpenue. Bunabl Tpenus (1okos, cKoJibkeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuma TpeHusl CKOJIbKeHUs U cuiia TpeHus nmokosi. Koappuuuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHus. l[lnedo cuibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckue YCTpOﬁCTBa N TPAKTHYCCKOC IMPHUMCHCHHUC: IMOAUINITHUKH,



JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaIIIH.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U NTAJICHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Y4yeHnueckuil SKCIEPUMEHT, J1a00paTOPHbIE PAOOTHI

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HccnenoBanue ycioBUM paBHOBECHUS TBEPAOTO TeJa, MMEIOLIET0 OCh
BpAILCHUS.

115.6.2.3. Tema 3. 3aK0HBI COXpAHEHUSI B MEXAHUKE.

NMnynbec MaTepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTEpHAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi mMaTepHalibHOM TOUku. TeopemMa 00 M3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToreHunanbHas DHEPIUsl. [ToTennmanbHas SHEprus yapyro
nedopMUpOBaHHOM MpyxkuHBL. [loTeHIManbHas sHeprust Tena BOIM3U MOBEPXHOCTH
3eMuIH.

[loTeHnumanbHple W HEMOTEHIMaNbHble  cwiibl.  CBsi3b  pabOTHI
HEIMOTEHIUAIBHBIX CUJI C ©3MEHEHNEM MEXAHUYECKOU SJHEPTUU CUCTEMBI TEJl. 3aKOH

COXpaHCHUA MEXaHU4YeCKOM 9HCPIruu.



Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKCHUE PAKET.

JleMoHCTpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

VYyeHnueckuit IKCIIEpUMEHT, J1a0OpaTOpHbIE PaOOTHI

N3ydenne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI ¢ U3MEHEHUEM MEXAHUYECKOW SHEPrUH
TeJla Ha IIPUMEpE PACTSHKEHHS PE3UHOBOTO JKI'yTa.

115.6.3. Paznen 3. MonekynapHas Qu3rka ¥ TepMOJAMHAMUKA.

115.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOU TEOPUH.

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KMHETHUECKON TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep ABMKEHUA U
B3aUMOJICUCTBUS 4YacTUI[ BellecTBA. MoJAEnu CTpPOEHUS] Ta30B, KUIKOCTEU H
TBEPJBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moneky. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkarma
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH JlamproHa. M30ompouecchl B MAEAIBHOM ra3e C IMOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,

OapomeTp.



JleMoHCTpauuu.

OnbITI, TOKA3bIBAIOIINE IUCKPETHOE CTPOCHHE BEIIeCTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OmnbiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogaens onbita [lITepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopaeinb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YpPaBHEHHUE COCTOSIHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Y4yeHnueckuil SKCIEPUMEHT, J1a00paTOPHbIE PAOOTHI

Ornpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXTY TapaMeTpaMu COCTOSIHUS pa3peKeHHOTO
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOJTMHAMHKH.

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEPrusi TEPMOAUHAMUYECKON
CUCTEMBI U cTIoco0bI €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonuyecTBo TEMIOTH Mpu Teronepeaaye.

[lonsitue 06 amumabatHOM mpouecce. IlepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMHKHU K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TerutoBple  mamuHbl.  [IpuHOWNBI  JEWUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIIOBBIX MamuHax. KosduiuueHT mnosie3Horo
nericTBus TemuioBod MmamumHbl. [{ukn KapHo um ero ko3pduIMEHT I0JIe3HOTO

JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

JlemoHcTpanum.

N3MeHeHne BHYTpEHHEH 3HEPruM Tejla MPU COBEPIICHUM pPaOOThI: BBUIET
npoOKH U3 OYTHUIKM MOJ| JEUCTBHEM CKAaTOro BO31yXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnpIT 1O anuabaTHOMY pACIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATENSI BHYTPEHHETO CrOPaHUs], PEAKTUBHOTO
JIBUTATEIIS.

Y4yeHnueckuil SKCIEPUMEHT, J1a00paTOPHbIE PAOOTHI

N3mepenne yaeapbHON TEMIOEMKOCTH.

Tema 3. ArperatHble cOCTOSIHUA BenlecTBa. Pa3oBbIe NEPEXOIBI.

[TapoobOpa3oBanue u KoHaeHcanus. Vicnapenue u kurnenue. AOCOIIOTHAs U
OTHOCHUTEJIbHASL BIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBienue u
KpUcTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPONCTBA M MPAKTHUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOJYyYCHUS COBPEMEHHBIX MaTEpPUaOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

JlemoHcTpanum.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IiiaBJeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIOB.



Y4eHnueCKuil IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

115.6.4. Paznen 4. DneKkTpoAuHAMUKA.

115.6.4.1. Tema 1. DnexTpocraTuka.

ONeKTpu3auus Tell. OJEKTpUYEeCKUd 3apsan. JlBa BUIA DIEKTPUYECKHUX
3apsinoB. [IpOBOIHMKM, IOUANEKTPUKU W TOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbli 351IeKTpUYECKU 3apsia.
OnekTpudeckoe moje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYNEPIO3ULAN BJICKTPUUECKUX MOJIeH. JINHMM Hanps>KEHHOCTH SJIEKTPUYECKOTO
IOJIAL.

PaGora cun anekrpocratmueckoro  mois.  [lorenmuman.  PasHocTh
MOTCHIMANIOB. [IpOBOAHMKM © JOUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JnanexTpruyeckas IpOHULIAEMOCTb.

DNeKTpoEMKOCTh. KoHieHCaTOp. DIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckre yCTpoHMCTBA M NIPAKTHUYECKOE NPUMEHEHME: DIIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

JleMoHCTpanuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopelicTBrE HARNEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAIU
MIJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

VY4yeHnueckuil SKCepUMEHT, J1a00paTOpHbIE PadbOTHI



N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

115.6.4.2. Tema 2. [loCTOSHHBIN 3JEKTPUUECKUA TOK. TOKM B pPa3IUYHBIX
cpenax.

DNEeKTpUYECKUd TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 1715 ydacTKa LETH.

DNEeKTpUYECKOE COMPOTUBIEHUE. YAEIBHOE CONPOTUBIECHUE BEILIECTBA.
[TocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCINHEHNE ITPOBOIHHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDkoyma—Jlenna. MouniHoCTb
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYILIAsl CHJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuuecKol nenu. KopoTkoe 3ambIkaHue.

ONeKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUSI METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOCTBEHHas W IpUMECHas  IPOBOAMMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONeKkTpuYecknid TOK B  pacTBOpax M pacIiulaBax  JJIEKTPOJIMTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DIIEKTpUUECKH TOK B ra3ax. CaMOCTOATENbHBIA UM HECAMOCTOSTEIIbHBIN
pazpsaa. Monunus. [lnazma.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN THO, ralbBaHUKA.

JleMoHCTpauuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUUIMHAPUYECKUX IMPOBOJAHUKOB OT JJIMHBI,
IUJIOIA/IN TIONIEPEYHOTO CEYEHHUs U MaTepHraa.

CMmemaHHoOe COCIMHCHUC ITIPOBOIHHUKOB.



IIpsamoe wu3MepeHue JSIIEKTPOABMXKYyIIEeW cuibl. KopoTkoe 3aMbIKaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONIPOTHUBIICHHS METAJUIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBo# paspsia U MPOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Y4eHnYeCKni IKCIEPUMEHT, TaOOpaTOpHbBIE PabOTHI

N3yuyeHnne cMEmaHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 31eKTpOIBHXKYIIEH CHIIbI HCTOYHHKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anexTpoiusa.

115.6.5. MexnpeaMeTHbIe CBS3H.

N3yuenne kypca gusuku 6a3oBoro ypoBHs B 10 kiacce ocyIiecTBIs€TCS €
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

MexnpenMeTHbIE MOHATHUS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

MareMatuka: pereHiue CuCTeMbl YpaBHEHUM, IMHEeWHast QyHKIMs, apadoa,
runepOosa, ux rpaukd M CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIMHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPbI U UX MPOEKIMH Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonorus: MexaHn4yeckoe IBMXKEHHE B dKUBOM mpupoae, audpdysus, ocMoc,
TEIIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

XVMHSL: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUJKOCTEH U ra3oB,
AIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JTUCCOLMAIus,
raJibBaHUKA.

['eorpadus: BIa)xHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnomnorus: mpeoOpa3oBaHUE TBWKEHUN C MCTIOJIB30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET M JpYyrue), NBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAWIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJy4YCHUS COBPEMEHHBIX MaTEpUAIIOB, B TOM YHUCJIE€ HAHOMAaTECpUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puodOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

115.7. Conepxanue oOyuenus B 11 kmacce.

115.7.1. Paznen 4. DneKkTpouHAMUKA.

115.7.1.1. Tema 3. MarautHoe noJie. DIEKTPOMArHUTHAS] UHTYKIIHSL.

[TocTossHHBIE  MarHuThl.  B3auMoOJ€HCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHUTHBIX MoJiel. JIMHMKM MarHuTHOM WHAYKUMU. KapTuHa JIUMHUA MarHUTHOU
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarauTHoe mMoJie TPOBOJHUKA C TOKOM. KapTuHa JHMHUNA WHIYKIUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJ-HUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBue mpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHiia, e€ MoyJIb U HalpaBieHue. JIBrKeHHE 3apsSKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabora cunbl JIopeHna.

SIBneHne DNEKTpOMArHUTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cula HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOABUKYIIAS CHJIA WHIAYKIHU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOJHOM MATHUTHOM IIOJIE.

IIpasuio Jlenua.

NHnykTuBHOCTh. SIBIIEHME CAaMOMHAYKLIMH. OJIEKTPOJBIKYIIAs CHIIA

CaMOMHAYKIIHH.



DHeprusi MarHUTHOTO TOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckne yCTpoOHWCTBA M NPAKTHUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

JlemoHcTpanum.

OmneIT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MATHUTHBIM I1OJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBNeHHE 3JIEKTPOMArHUTHOW UHIYKIUU.

[Ipasuo Jlenua.

3aBUCUMOCTH AJIEKTPOABUKYIIECH CHUIIbI MHAYKIIMA OT CKOPOCTH HM3MEHEHHS
MAarHuTHOTO MOTOKa.

SBneHue cCaMOMHAYKITUH.

Y4yeHn4ecKuil HIKCIIEPUMEHT, JIa00paTOpHbIE PabOTHI.

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

WccnenoBanue 1ecTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

115.7.2. Pa3znen 5. KoimeOaHus 1 BOJIHEL.

115.7.2.1. Tema 1. Mexannueckue U dJI€KTPOMarHUTHBIE KOJICOAHMUS.

KoneGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJIeOaHMS.
["apMmonnyeckue konebanus. [lepuon, vacrora, amrumatyga u (aza xoseOaHUM.
[IpyVHHBIN MasTHUK. MaremMaTH4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHre sHEprUM MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJ€OaHMS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMHU U

ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs



DHEPIUU B UJEATBHOM KOJIEOATENHbHOM KOHTYDE.

[Ipencrapienue o 3aTyxaromux KoueOaHusx. BoIHYKA€HHbIE MEXaHUUECKUE
KoJebanus. Pezonanc. BeIiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii Tok. CHHYyCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpauchopmarop. IlpousBoacTBo, nepenada u NOTpeOICHUE IACKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AIEKTPO3HEPTUH. KynbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckne ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

JleMoHCTpauuu.

WccnenoBanue mapaMeTpoB KojaeOATeNbHON CUCTEMBI (NMIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxarommx KojieOaHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuniorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mOCIENOBATENBHOM COEIUHEHHHM PE3UCTOpa, KaTYyIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTponepe1ayn.

Y4yeHn4eckuit SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI

HccnegoBanue 3aBUCMMOCTH MepUOa MalbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChI rpy3a.

HccnenoBanne NEPEMEHHOIO TOKAa B LENM M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHnuueckue v dJIEKTPOMArHUTHBIE BOJIHBI.

Mexanuveckue BOJIHBI, YCIOBHsS pacnpoctpanenus. Ilepuona. CkopocTb



pacnpocTpaHeHUsT W JuIMHA BOJIHBL. [lomepeuHble W TIPOJOJIBHBIE  BOJIHBI.
HNuTepdepenus u qudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYE€HHS 3J€KTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, v B anekrpomMaruutHoi BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakims,
unTepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTpOMarHuTHBIX BOJH. [I[puMeHEHNE 2TIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPE.IbI.

TexHuueckue ycTpOHMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

JleMoHCTpauuu.

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebumomieecs Teo Kak HCTOYHUK 3BYKa.

Habumoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW U
YacTOTOM KOJIEOaHUIA.

HccrnenoBanne  CBOMCTB ~ JJIEKTPOMArHWTHBIX  BOJIH:  OTpa)KEHUE,
pesIoMJICHUE, TOJSIpU3als, TudpaKius, UHTephepeHITHS.

115.7.2.3. Tema 3. Onruxa.

I'eomerpuueckas onruka. IIpsMonuHENWHOE pacHpOCTPAHEHHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoenue n3oopaxkeHuii B
IJIOCKOM 3€pKae.

[Ipenominenue cBeTa. 3aKOHbI IPEIOMIIEHUS CBETa. AOCOJIIOTHBIN MOKA3aTENb



npenomiienus. llonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

ColOuparomie 1 pacceuBaroniue JuH3bl. ToHkas JnuH3a. DOKyCHOE
paccTosTHUE U ONTUYEeCKas cuia TOHKOM NuH3bL. [locTpoeHue u300pakeHuil B
coOuparolux | pacceuBaronmx JnH3ax. Gopmyna TOHKOHN JIMH3BL. Y BEJIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontmka. UHTepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuusa ceera. JudpaknuonHas pemeTka. YcClIoBUE HaOIIOACHUS
[NIABHBIX ~MaKCHMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
doToanmapaT, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

JleMoHCTpauuu.

[IpsiMonuHeHOE pacHpoCTpaHEHUE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cCBONCTB U300pakeHUN B JTUH3aX.

Mopenu MUKpOcKoma, TeJIECKOIa.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue cekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaOmronenue nossipuzanuu cBeTa.



Y4eHnueCcKuil IKCIEPUMEHT, TAOOpaTOpPHbBIE PabOTHI

N3mepenune moka3aTens IpeIOMICHHS CTEKIIA.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Hab6nronenue nucnepcnu cBera.

115.7.3. Paznen 6. OCHOBHI CITeIMAIBHOM T€OPHUH OTHOCUTEIBLHOCTH.

['paHunibl  TPUMEHUMOCTH  KJacCM4eckodl  mexaHukd.  I[locTynaTsl
CHEIUATBHOU TEOPUH OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTH MOJTYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAIIICHUE
TUTHHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3p MacChl € SHEPTUEU U UMITYJIILCOM PENSTUBUCTCKON YaCTULIBI. DHEPTHS
MTOKOSI.

115.7.4. Paznen 7. KBanToBas ¢usuka.

115.7.4.1. Tema 1. DneMeHTHI KBAHTOBOU ONTHUKHU

®otonbl. Dopmyina [1nanka cBsi3u 3HEpruu POTOHA C €0 YaCTOTON. DHEPTUs
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroddpdexra. OnbiTel A.I'. CtoneToBa. 3aKOHBI
dotordekra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanuiar
dbotorddexra.

JlaBnenne ceera. OnbiThl I1.H. JleOGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHYECKOE MpUMEHEHUe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

JlemoHcTpanum.

dotorh(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeTHETo poTodddekra.

CBeToauon.

Conneunas Oarapest.

115.7.4.2. Tema 2. CtpoeHue aToma.



Mopens atroma Tomcona. Omnwitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mormonieHue
(GOTOHOB TpH TepexojJie aToMa C OJHOTO YpPOBHS SHEPIUM Ha Apyrou. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonnHoBble cBoiicTBa yactuil. Bosiabl ne bpoina. KopnyckyisipHO-BOJIHOBOM
JTyaJIu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne yCTpOHCTBAa M MPAKTUYECKOE INPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCTpauuu.

Mopens onbita Pezepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue TuHEeHYaThIX CIIEKTPOB U3ITYUECHHUS.

Jlazep.

VY4yeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PaOOTHI.

Habmronenue nuHEHYaTOrO CIrieKTpa.

115.7.4.3. Tema 3. AToMHOE SIpO.

OKCIEPUMEHTBI, JI0KA3bIBAIOUIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paaroakTuBHOCTH. OTIBITHI Pe3epdopaa mo onpeneneHno coctaBa paguoakTUBHOTO
manydenus.  CpoiictBa  anbpa-, Oera-, ramma-uziayudeHus.  BrausiHue
PaIMOAKTUBHOCTU HA YKUBBIE OPTAHU3MBI.

OtkpeiTHEe npoToHAa M HelTpoHa. HyknonHas monens siapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ODIEKTpPOHHBIM Y TO3UTPOHHBIN Oera-pacnan. [‘amma-
u3NlydeHue. 3aKOH paIMOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jleext maccer sapa.

SnepHble peakunu. Jlenenne u CUHTES sI€Ep.

Anepnwiii peaktop. TepmosinepHbii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPIeTUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



MeToap1 HaOJIIOIEHUS U PETUCTPAIIMH 3JIEMEHTAPHBIX YaCTHUII.

dyHIaMEeHTAIbHBIE B3aMMOJCUCTBHUSA. EAWMHCTBO (U3MUECKOW KapTHHBI
MUpa.

TexHuyeckue yCTpouCTBa U NMPAKTUYECKOE TPUMEHEHHE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

JlemoHcTpanum.

CU€TYMK MOHU3HUPYIOLIUX YACTHUL.

VYyeHnueckuit SKCIIepUMEHT, J1a00paTOpHbIe PabOTHI

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTorpadusim).

115.7.5. Paznen 8. DneMeHTbl aCTPOHOMUU U aCTPOU3UKH.

Orarbl pa3BUTHS aCTPOHOMHUH. [IpHuKnasHOE 1 MUPOBO33PEHUYECKOE 3HAUECHNE
aCTPOHOMMH.

Bun 3Bé3nnoro Heba. Co3Be3nus, sipkue 3BE3.bI, IJIAHETHI, UX BUAUMOE
JIBUKCHHUE.

ComnHeuHas cucrema.

Connne. ConmHeynass akTUBHOCTh. MctouHuk sHeprum ConHUA M 3BE3L.
3BE3ABI, WX OCHOBHBIE XapaKTEPUCTHKHU. Jlparpamma «CHEKTPaJbHBIA KJIACC —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIEA0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOW IIOCIIENOBATENBHOCTU. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUN U dBomonuu CosiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mueunsiii [Iyte — Hama ['amaktuka. Ilonoxxenue m nBuxenne ConHua B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApax
raJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Paz0eranue rajakTuk.
Teopus bonpioro B3psiBa. PenmmkToBoe u3iyyeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUH.

Yyennueckue HaOIIONCHMUS.

HaOnronenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX



MIPWIOKEHUHN JJI ONPENeNICHUs MOJI0KEHNS HEOECHBIX 00hEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOJyIIapus U IPKUE 3BE3IbI.

Habmronenus B teneckon Jlynsl, uranet, Mieunoro I1ytu.

115.7.6. O6o00maroiiee MOBTOPEHHUE.

Pons ¢u3uku ©U acTpoHOMHM B HSKOHOMHYECKOHM, TEXHOJIOTHYECKOM,
COLIMAJIbHOM U 3TUYECKOHU cpepax AesiTeIbHOCTH YeOBEKa, POJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAayYHOU KapTUHE MUPA, POJIb PUINIECKON TEOPUHU
B OpPMUPOBAHUY MTPEACTABICHUN O PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKOMN
KapTUHBI MHUpa B 00ImeM psgy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOIE.

115.7.7. MexnpeIMeTHbIE CBA3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce ocyiiecTBisieTcs C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE TOHSTHUS, CBSI3aHHBIE C W3YYEHHEM METOJI0B HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pelIeHUE CHUCTEMBbl YpPaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
ompeiesIeHne oAU TIOCKUX (GUryp u oobémMa Ted.

buonorusi: snekTpuueckue SBICHUS B KUBOW MpuUpojie, KoJjieOaTelbHbIe
JBUKEHHSI B )KMBOUW MPUPOAE, ONTUUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NECUCTBUE
paguanuy Ha )KUBBIE OPTraHU3MBI.

XUMUSL: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEIIETKH, CIEKTPATLHBIN aHAIN3.

['eorpadusi: marHuTHBIE TOMIOCAa 3€MJIM, 3QJIEKM MAarHUTHBIX — PY/I,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, TPEJICKa3aHUE 3eMIICTPSICEHUH.

TexHonorus: JUMHUM BJEKTpoNepenay, TeHepaTop MNEePeMEHHOro TOKa,



ANEKTPOABUrATENb, WHAYKIMOHHAS I€4Yb, paaap, PaAUONPUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
coJIHEeYHas barapes.

115.8. [Inanupyembie pe3ynbTaThl OCBOCHHS MPOrpaMMbl MO (U3HKE HA
YpOBHE CpeaHero oouiero oopa3oBaHus.

115.8.1. OcBoenue yuebOHOro mnpeamera «®Du3nKa» HA YpOBHE CPEIHETO
obmiero obOpazoBaHus (0a30BBIA YPOBEHB) JODKHO OOECIEUUTH TOCTH)KCHHE
CJIEIYIOUUX JUYHOCTHBIX, METANpPeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIngyHOCTHBIE PE3YIbTAThl OCBOCHUS YUeOHOTO npeaMeTa « PDU3uKay JTOHKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OTBITA W OMbBITA JICSITEJILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HamlpaBICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxxaaHCKOTO BOCITUTAHMUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOMErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEUECKUX TYMAaHUCTUYECKHUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JICSTEILHOCTh B MHTEpPECaX TPakKIaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMO/JIEUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaAMU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UIECHTUYHOCTH,
NaTpUOTU3MA;

OEHHOCTHOC OTHOHIICHHMC K TIOCYJapCTBCHHLIM CHUMBOJIaM, JOCTHIKCHUAM



POCCUICKUX YUEHBIX B 001acTH GU3KUKH U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHUBATh CHUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTH, B TOM YHCIE B
NEeSATEeIbHOCTH YUEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs SCTETUKY HAYYHOI'O TBOPYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOTO BOCITUTAHHS:

HMHTEpEC K pas3uyHbiM chepaM MpodecCUOHATIBHON AESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIAaTh OCOZHAHHBIA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh U CLIOCOOHOCTh K 0OpPa30BaHUIO U CaMOO0pa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) PKOJIOrMYECKOr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYPhI, OCO3HAHHE TI00ATBLHOTO
XapakTepa dKOJIOTUYECKHUX MPOOIeMm;

TJIAHUPOBAHKE U OCYIIECTBJICHUE JEUCTBUN B OKPYXKAIOLIEH CpeZIe HA OCHOBE
3HAHHUS LEJIeH YCTOWUYMBOIO Pa3BUTHSI YEIIOBEYECTBA,

Pacmmpenue ombiTa JESITENHHOCTH HSKOJOTMYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) LIEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHHE IIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IIpOIIECCE
M3y4YeHUs PUBHKU OCYIIECTBIISATh MPOCKTHYIO U UCCIE0BATEIbCKYIO IESTEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

115.8.2. B mpouecce IOCTHXKEHHSI JIHUYHOCTHBIX pE3YyJIbTaTOB OCBOCHHS



mporpaMmbl  TI0 (GU3WKE I YPOBHS CpEIHEro oOmero o0pa3oBaHUsS ¥y
OOYYarOIINXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA WHTEJUICKT, MPEAIOIararouit
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIIBHOE
COCTOSIHHIC, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOU CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AaNanTUPOBAaThCA K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K TOCTHKCHUIO TSN |
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEUCTBOBAaTh, MCXOJS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLIUOHATBHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €ro IMPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAIIbHBIX ~ HABBIKOB,  BKJIOYAIOIIUX  CIOCOOHOCTh  BBICTPAUBATH
OTHONICHUSI C JIPYTUMU JIFOJBMH, 3a00THUTHCS, MPOSBIIATH HHTEPEC M pa3periaTh
KOH(DIIUKTHI.

115.8.3. MeranpeaMeTHbIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHETO
oO1ero o0pa3oBaHMsl TOJKHBI OTPaXkKaTh:

115.8.3.1. OBnaaeHue yHUBEpCATbHBIMU ITO3HABATEIIBHBIMU JICHCTBUSIMU:

1) 6a30BBIE JIOTHYECKHUE TCUCTBUS:

CaMOCTOATENILHO  (OPMYJIMpPOBaTH W aKTyallM3MpPOBaTh  IPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh IEMN JACITCIIbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTCPHH WX
JOCTYKCHUST,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B  PacCMaTpUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a MUMEIOITUXCS

MaTEepUAIBHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B  JESTEIbHOCTb, OIICHMBATh COOTBETCTBUE
PE3yNbTATOB LIEISAM, OLIEHUBATh PUCKHU MTOCIIEICTBUI J€ATEIbHOCTH;

KOOPAVUHHUPOBaTbH M  BBINOJHATH paboOTy B  YCIOBUSX pEANbHOIO,
BUPTYaJIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BBIE UCCIIEIOBATENBCKHUE JCHCTBUS:

BIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATHUSMU M METOJIaMHU
($u3nuecKoil HayKu;

BJIQJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATEIbCKON U TPOEKTHOU J€ATEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHMs 3a7au (PU3UYECKOTO COJAECpKaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUS;

BJAJIeTh BUJAAMM JESATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS,  €ro
UHTEPIIPETAllY, MPeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlU3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE€ pEIIEHUS 3aladd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTUYECKYI0 00IacTh
KU3HEICSATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.

3) pabota ¢ uHbopmaImei:



BIIJICTh HaBBIKAMU MOTy4YeHUsT HHPOpMAIK (HU3UIECKOTO COACPIKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYHIECTBISATh IOUCK, AaHAIMU3,
CUCTEMATHU3ALMIO U HHTEpIpeTanuio MHGOpMAIMK Pa3IudHbIX BHUIOB U (HOpM
MPECTABIICHHUS;

OILICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

UCIIOJIb30BaTh  CpPeACTBa MH(GOPMAIIMOHHBIX H  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUWA B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3AIIMOHHBIX
3ajjady ¢ coOJojieHneM TpeOOBaHUN HSPrOHOMHUKH, TEXHHKU O€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpeKeHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

co3/1aBaTh TEKCThl (PU3UYECKOTO COJCpPKAHUA B PA3IUYHBIX dopmarax ¢
y4€TOM Ha3Ha4YeHUsI HH(POpPMALIMK U 1IEJIEBON ayIUTOPUH, BHIOMpasi ONTUMAILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

115.8.3.2. OBnanenue yHuBepcaaibHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMU:

1) oOmienwue:

OCYUIIECTBJIATh, OOIeHHe Ha Yypokax GU3UKM W BO BHE-YPOUYHOU
JeATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalldd M  CMST4aTh
KOH(DIJIUKTHI;

Pa3BEPHYTO M JIOTUUHO M3J1araTh CBOIO TOYKY 3PEHHUS C HUCIOJb30BaAHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMECTHasI I€SITEbHOCTb:

MMOHMMATh U WCIOJb30BaTh MPEUMYIECTBA KOMAHAHOW U UHAUBUIYATbHOMN
paboTHI;

BBIOMpATh TEMATUKY M METOAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

MpUHUMATh 1EJIM COBMECTHOM JIESITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JIEUCTBUS IO €€ NOCTUKEHUIO: COCTABIIATh IUIAH JCHUCTBUMH,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3yJIbTaThl

COBMECTHOM paboThI;



OLICHMBATh KAayeCTBO CBOETr0 BKJIaJa M KaXKIOr0 YYaCTHUKA KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npenjiaraTb HOBBIE NPOEKTHI, OLICHUBaTh WACH C IMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETHMYECKOe TOBEICHHE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

115.8.3.3. OBnanenue yHUBEpPCAIbHBIMH PETYISITUBHBIMU ACHCTBUSIMHU:

1) camoopranu3zanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSATENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMH;

JenaTh OCO3HAaHHBIM BBIOOp, AapryMEHTUpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIMA B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMM  TO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLIEHKU CUTYalllMH, BHIOOpa BEPHOTO
peLIeHHs;

OLCHMBATb PUCKHU K CBOCBPCMCHHO IIPUHUMATDL PCHICHUA 110 MX CHUKCHUIO,



MPUHUMATh MOTHUBBI M apTyMEHTHl JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
JESITEBHOCTH.

3) npuHsTHE CE0S U APYTUX:

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA,

OpUHUMATh MOTHBBI M apTryMEHTBl JPYTUX IMpHU aHAlM3€ pPe3yJbTaTOB
NEesTEeIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY.

115.8.4. IlpeameTHbIe pe3ysbTaThl OCBOCHMS MporpamMMbl 1o Qusuke. B
mpolecce HM3y4eHHs Kypca Kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce
OOy4YaroIINiiCs HAyYUTCA:

JEMOHCTPUPOBATh HA MPHUMEpPAX PoJib U MecTo (HU3uMku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTHU JIOJICH;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS H3YUYCHHBIX (DUIUYECKUX MOJICIICH:
MaTepuagbHas TOYKa, HHEpIUAIbHAsA CHCTeMa OTCYETa, aOCOMOTHO TBEPAOE TEJO,
UJICbHBINA Ta3, MOJIETTU CTPOCHUSI Ta30B, KUIAKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3aps/l IPU pelIeHuu GU3NISCKUX 3a/1a4;

pacno3HaBath (hU3MUECKUe SBICHHS (IIPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJSIPHO-KHHETHUECKOW TEOPUU CTPOCHHS BEIIECTBA U
AIIEKTPOIMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIKEHNE,
cBOOO/IHOE MAJCHHUE TeJl, JBUKEHHE 0 OKPY>KHOCTH, UHEpLUs, B3aUMOJCHCTBHIE
ten, auddysusi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX Te,
U3MEHeHHne o0BhEMa TeN MpU HArpeBaHWU (OXJIAXICHUH), TEIJIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAIUTU3AINS, KUICHHWE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE JABIICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IE,
CBSI3b MEX]ly MapaMeTpaMH COCTOSIHMS Ta3a B M30MpOLEccax, MEKTpU3alus Tell,
B3aUMOJICHUCTBUE 3aPSA/I0B;

OMMHCHIBATh MEXaHUYECKOE NBIDKEHHUE, MCTOJb3Ys (U3NUECKUE BEITUYHMHBIL:
KOOpAMHATa, MyTh, IEpPEMEIIECHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tejla, CHIIa,

HMITYJIbC TCJIa, KHMHCTHYCCKAA SHCPIrus, INMOTCHIHAJIbHAA JHEPTHA, MCXaHHYCCKasd



paboTa, MeXaHM4YecKass MOIIHOCTb; NPH ONUCAHWU NPABUIBHO TPAKTOBATh
bu3NYECKU CMBICT HCIMOJB3YEMBIX BEIMYUH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JIAHHYI (PU3NYECKYIO BEJIUUYHMHY C JPYTUMHU
BEJINYNHAMU;

ONMCHIBATh W3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUSA,
UCHOJNB3ysl (PU3MYECKHE BEJIMYMHBI: JaBJICHHWE ra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIUs XaOTHYECKOIO JABMKEHHUSA MOJIEKYJI, CPEAHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus, padbora rasa,
KOA(PQUIIMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JIBUTaTeNs; MpPHU OIMHCAHUU
NpaBUIBHO TPaKTOBaTh (PU3MYECKUI CMBICT HCHOJIb3YEMBIX BEIWYUH, HUX
00O3HAUYEeHHUS U EOUHUIBl, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(U3UYECKYIO BEIUYHUHY C IPYTUMH BEIIMYMHAM;

OIMCBIBATh U3YYEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEIECTBA U DJICKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIb3YSl (PUBNUYECKUE BEIMUYMHBL: DJIEKTPUUECKUNA 3apsij,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
OpU ONHCAHWM IMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICI HCIOJb3YEMbIX
BEJIMYMH, MX O0O3HAUYEHUs W E€AWHUIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3MYECKYIO BETMUMHY C IPYTMMH BEJINYMHAMY;

aHAJIM3UPOBATh (PU3NUYECKUE TPOIIECCHl U SBJICHUS, UCIONb3Yys (PU3NUECKHE
3aKOHBI U MIPUHLNIBL 3aKOH BCEMUPHOTo Tsarotenus, I, I u I 3axonsl HeroToHa,
3aKOH COXPaHEHHs MEXaHWYECKOM DHEPIMH, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPNO3ULINANA CHJI, TPUHLUII PABHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCUETA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPTUU TEIUIOBOTO JABMKEHHSI MOJIEKYII C
aOCOJIFOTHOUM TeMIepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
DIIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pasimmyaTh CIIOBECHYHO
(GbOopMyIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE€ BBIPAKEHUE U YCJOBHS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE TMPHUHIMIBI JACHCTBUS MAIlUH, NPUOOPOB H

TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS WX 0€30MacCHOTO UCIIOJIb30BaHUS B



MMOBCEIHEBHOM KU3HH;

BBITIOJHATh SKCIIEPUMEHTHI IO HCCICNIOBAHUIO (U3NYECKUX SBICHUN U
IIPOLIECCOB € MCIOJB30BAHUEM IPSMBIX, U KOCBEHHBIX H3MEPEHMH, IPU 3TOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY W3 IIPEIJIOKEHHOTO 000pY10BaHUS, IPOBOAUTH ONBIT U POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISTh MPSAMBIE U KOCBEHHBIE U3MEPEHUsT GPU3NUYECKUX BETUYUH, MPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIENIOBATh  3aBUCUMOCTH  MEXAy (HU3MYECKUMH  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(UKCUPOBATH PE3YNbTATHI MOJTYYEHHOW 3aBUCUMOCTH (PU3NUUECKUX BEJINYUH B BUJIE
TaOJIUI ¥ TpauKOB, 1€1aTh BHIBOJIBI 110 PE3YyIbTaTaM UCCIIEI0BAHUS;

co0roAaTh MpaBmiia O€30MaCHOTO TPpyJla IpU MPOBEACHUHN UCCIEI0BAaHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U MIPOEKTHOU
JESTEIIBHOCTH C MCIOJIb30BAHUEM HU3MEPUTEIbHBIX YCTPOUCTB U JIaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuy€THbIE 3a7adud C SBHO 3aJaHHON (PU3WYECKON MOJENbIo,
UCIOJB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJuMble JJIsl €€ pelleHus, IPOBOANUTh PACUETHl M OLEHUBATh PEaIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

peniaTh KaueCTBEHHbIE 3a]a4H: BEICTPAUBATh JJOTMYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKJIEHUI C HCTIOJIb30BAHNEM H3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN
U (U3UYECKUX SIBICHUI;

UCIONB30BaTh  MPU  pEIIeHHH  Y4eOHbIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILIIH U
MpeACTaBlIeHUs] y4eOHOM M Hay4YHO-NOMYJAPHON HMH(pOpMalUU, MOJYYEHHOU M3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH MOJIy4aeMyIo HH()OPMALIUIO;

OPUBOJAUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB



B pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYXAIOLIEr0 MUpPA, B pPa3BUTUE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0paIeHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIoIlel cpejie;

paboTaTh B TpYMIE C BBIINOJHEHUEM PA3JIUYHBIX COLHUAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PaAlMOHAIBHO pacHpedesiaTh OO0S3aHHOCTU U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, OLICHUBATh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB IPYMIbl B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

115.8.5. [IpeameTHbIe pE3yNbTAaThl OCBOCHHUS MporpamMmbl 1o ¢usuke. B
mpolecce u3ydeHust Kypca Kypca @usuku 0Oa3oBoro ypoBHs B 11 kiacce
00y4aroLUIiCs HAYUUTCS:

JIEMOHCTPUPOBATh Ha MPHUMEpPAX PoJib U MecTo (Hu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTHH, B IMPAKTUYECKON IEATENBHOCTH JIOJECH, LEJOCTHOCTh M €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iyd CBETA, TOYECUYHBI UCTOUYHUK CBETA, SIACPHAs
MOJZIeJIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTrO sipa MpH pEelIeHUH (PU3NYECKUX
3a/ay;

pacro3HaBath (pu3nyecKue siBJIeHUS (TIPOILECChl) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPMBHMKU: DJIEKTPUYECKAsS. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBWXKYIIUWUCS 3apsll, dJIEKTPOMArHUTHBIC KOJEOAHUS U
BOJIHBI, NPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXECHHE, IPEIOMIICHUE,
uHtepdepenmus, audpaxius W TOJspU3alMs CBEeTa, JTUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P hexT (poTod3¢dheKT), CBETOBOES AaBICHNE, BOSHUKHOBEHUE

JIMHENYaToTo CIICKTpa aToMa BOJOpOJa, CCTCCTBCHHAd MW HCKYCCTBCHHAsA



PaIUOaKTUBHOCTb;

ONUCHIBATh M3yUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
OITUYECKHE, AJIEKTPUYECKYIO MIPOBOJIUMOCTD Pa3IUYHBIX cpen) u
AJICKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), HMCIOJB3Yysl (DU3NYECKUE BETUYHHBL:
AIEKTPUYECKUN 3apsii, CWJIa TOKA, DJICKTPUUECKOE HaIpPSHKEHUE, AJIECKTPUYECKOE
CONPOTHURJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOJBIDKYIIAs CHUJia, padoTa TOKa,
MHIYKIWAST MarHuTHOrO MoJig, cwia Ammnepa, cuna JIopeHna, WHAYKTUBHOCTD
KaTyIIKW, SHEPTUsSl 3JIEKTPUYECKOTO W MAarHUTHOrO TOJIEH, MEpPUOJ M YacToTa
KojeOannii B KoyseOaTeTbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJieOaHWM, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIBLHO TPAKTOBATh (HU3UUYCCKHI
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(dhopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMYMHY C IPYTUMH BEIMUNHAMM;

ONKCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJCHHUS U TIPOIECCHI, MCIOIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
JacTOTa CBETa, DHEPTUsS M UMITYJIbC (POTOHA, MEPHO/I MMOIypacnaaa, YHEPTrus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
HCIIOJB3YEMBIX BEIIMYMH, WX OOO3HAYCHHUS U CIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UYSCKYIO BEIWYMHY € JPYTHMH BEJIMYHMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaJM3UPOBaTh (DU3NYECKHUE MPOIECCHl U SBJICHUS, UCIONIB3Ys (HU3NISCKUE
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJLICIIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKkoH 3JIEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4HMClia, MOCTylaThl bopa,
3aKOH PaJMOAKTUBHOTO pacraja, MpH 3TOM pa3IndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAKEHHE W YCJIOBHS (TpaHUIlBI, 00JIACTH)

IMIPUMCHUMOCTH,



OTIpeIeNATh HAMpaBJIeHNE BEKTOPA UHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OINUCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3EpKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3NYECKUX SIBICHUN U
MPOLIECCOB C MCHOJB30BAHUEM MPAMBIX, U KOCBEHHBIX H3MEPEHUMN: MPHU ITOM
dbopmyrpoBaTh MpobdeMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUs, IPOBOIUTD OTBIT U POPMYIUPOBATH
BEIBOJIBL;

OCYIIIECTBJIATH MPSIMbIC U KOCBEHHBIC N3MEPECHUS (PU3NUECKUX BEIUYHH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHIOCOO M3MEPEHUS M MCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JAeNaTh BHIBOABI IO pe3ysIbTaTaM UCCIECI0BAHMUS;

co0JiroAaTh MpaBuUiia 0E30MacHOr0 TpyJa MPU MPOBEACHUU UCCICIOBAHUIN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPONUCTB U Ja0OPaTOPHOTO
o0opy10BaHUS;

pemarh pacuy€THbIE 3a7adud C SBHO 3aJaHHON (PU3WYECKON MOJENbIo,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOouMble ISl €€ pelleHus, IPOBOAUTh PACUEThl U OLIEHHWBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEIININHBI;

peraTh KaueCTBEHHBIC 3a]]a4H: BEICTPANBATH JJOTUYECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCyKICHHUM ¢ UCTOIb30BAaHUEM M3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (U3UYECKUX SIBJICHHUI;

UCTIONIb30BaTh ~ TPW  pEHIeHWH  Y4eOHBIX  3a7a4  COBpPEMEHHBIC

MH(OPMAIMOHHBIE TEXHOJIOTUH JIJIS IOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUU U



IpECTaBICHUS y4eOHOW M HAyYHO-TIOMYJSpHOW HH(POpPMAIMH, MOJYy4YEeHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIUIO;

OOBSICHATh MNPUHLUIBI JCUCTBUA MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HY;

IPUBOJUTH NIPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTU;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (DU3HKE B MOBCEIHEBHOW KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYMNIE C BBIIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PALMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IUIAaHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, OLIEHUBATh BKJIAJ

KaXIO0T'0 U3 YIACTHUKOB I'PYIIIIBI B PCIHICHUC paCCManHBaCMOﬁ HpO6JI€MI>I.
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