115. ®enepanbHas pabouas nmporpamma 1o ydeOHoMmy npeamery «Duznkar
(6a30BbIi YPOBEHB).

115.1. ®enepanbHas paboyas mporpamma 1o yueoOHomy npeamery «Duznka»
(6a30BbIN ypoBeHB) (mpeaMeTHas o0nacTh «EcTecTBEHHO-HAY4YHBIE TPEAMETHI)
(mamee COOTBETCTBEHHO — TmporpaMma mno Qusuke, (usnka) BKIOYAET
MOSICHUTENIbHYIO 3aMHCKy, COJEpKaHhe OOydeHUs, IUIaHUPYEMbI€ pe3yJbTaThl
OCBOEHUS MPOrPaMMBbI IO PUBHKE.

115.2. ITosicHuTeNnbHAs 3alKMCKa OTpa)kaeT OOLIME LENH U 3aJa4d U3yYEHUS
(U3UKHN, XapaKTEPUCTUKY TICUXOJIOTMYECKUX MPEANOCHUIOK K €ro H3yYeHHIO
00y4aroIMUMUCs, MECTO B CTPYKTYype yueOHOro IiaHa, a TakKe MOAXObI K 0TOOpY
COJIEpKaHUs, K OMPEACIICHUIO INTAHUPYEMBIX PE3yJIbTaTOB.

115.3. Conepxkanrie 0Oy4YeHUsI PACKPBIBAET COJEpXKATEIbHbIC JIMHUU,
KOTOpBIE MpejIaratoTcs 171si 00s13aTeIbHOTO U3YYeHUs B KaXK/I0M KJIacCE Ha YPOBHE
cpeaHero ooImero oopa3oBaHMsI.

115.4. Ilnanupyemble pe3yiabTaThl OCBOCHHUS MporpaMMbl 1o (pusuke
BKJIIOYAIOT JIMYHOCTHBIE, METAIIPEAMETHBIE PE3YJIbTAThl 32 BECh MEPUO] OOyUECHUS
Ha YpOBHE CpeJHero ooOIiero o0pa3oBaHUs, a TaKXe MPEIMETHbIC JOCTHKEHUS
oOy4Jaromerocs: 3a KakJblil rog 00y4yeHus.

115.5. [losgcHuTeNbHAS 3aIIUCKA.

115.5.1. [Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YpPOBHE CpPEIHETO
obmiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TOJIOKCHUHW W TpeOOBaHHHN K
pe3yiibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHON IPOTrpaMMBbl, MPEICTABICHHBIX
B ®I'OC COO, a Takxke ¢ yu€ToMm denepanbHoil paboyeit mporpaMMbl BOCIIUTaHUS
Y KOHIIEMIIUM MpernojaBaHus yueOHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccuiickoi denepanuu, peannu3yrommx OCHOBHbBIE
o0OpazoBaTeabHbIE TPOTPAMMBI.

115.5.2. Conepxanne  mporpamMmbl 1o  ¢GU3MKE  HAmpaBlIeHO  Ha
dbopMupoBaHHE  E€CTECTBEHHO-HAy4YHOW KapTHUHBI MHpa oOyuarommxcs 10-11
KJIaCCOB IpH oOyueHHH wuX (Pu3nKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-

ACATCIIBPHOCTHOI'O I10AXO0A4a. HporpaMMa IIo (I)I/ISI/IKG COOTBCTCTBYCT TpC6OBaHI/I$IM



OI'OC COO Kk MmIaHUpyEMBIM JUYHOCTHBIM, HNPEAMETHBIM M METANPEIMETHBIM
pe3yibTataMm OO0ydYeHHs, a TakKe YYUThIBAET HEOOXOAUMOCTh pealn3aluu
MEXKIPEIMETHBIX CBsI3EH  (PU3HKHU C €CTeCTBEHHO-HAyYHBIMU Y4Y€OHBIMU
npeaMeramu. B Hell onpeiensitoTcsi OCHOBHBIE 11€NTM U3y4YeHUs (PU3UKU HA YPOBHE
cCpeaHero ooOmero o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHUSI Kypca
(bU3UKY: TUYHOCTHBIC, METAPEIMETHBIE, MPEeIMETHBIE (Ha 0a30BOM YPOBHE).

115.5.3. Ilporpamma 1o pu3uke BKIIOYAECT:

[Inanupyemble pe3yJbTaThl OCBOEHUS Kypca PU3NKU Ha 0a30BOM YpPOBHE, B
TOM YHUCJIE IPEAMETHBIE PE3YJIbTaThI MO rojamM oOy4YeHuUs;

Conepxxanue yueoHoro npeamera «Dusnka» mo rojgaM 00ydeHuUs;

115.5.4. [IporpamMma 1o Qu3nKe MOXKET ObITh UCIOJIB30BaHA YUUTEISIMH KaK
OCHOBA ISl COCTaBJIeHHs] CBOMX pabouux mporpamm. Ilpu paspabotke paboueit
MpOrpaMMbl B TEMAaTHUECKOM IIAHUPOBAHUHU JTOJKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCIOJB30BaHUsA  DJEKTPOHHBIX  (HMUGPOBBIX) 00pa30BATENIbHBIX  PECYPCOB,
SIBJISTIOILIUX CS y4eOHO-METOJIMYECKUMU ~ MaTepuaiamMu  (MyJIbTUMEIUNHbBIC
MPOTPaMMBbI, AJIEKTPOHHBIE YYEOHUKH M 3aJa4HUKU, HJIEKTPOHHBIE OUOIUOTEKH,
BUpPTyaJbHbIE J1a0OpaTOpPUU, UIPOBBIE MPOrPAMMBI, KOJUICKIUU HHUPPOBBIX
00pa3oBaTEIbHBIX PECYPCOB), PEATMYIOIIUMU JAUJAAKTUYECKHUE BO3MOXHOCTHU
MH(QOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHUM, COJAEp>KaHHE  KOTOPBIX
COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa30BaHUMU.

115.5.5. Ilporpamma 110  (U3UKE MPEAOCTABISIET BO3MOXHOCTH  JIS
peanu3aiuu  pa3iuyHbIX METOJMYECKUX TMOAXOJ0B K OpraHu3aiuu oOy4YeHUs
(bu3uKe Opu YCIOBUU COXPaHEHUS 00s3aTeIbHON YacTH COIepKaHus Kypca.

115.5.6. ®u3uka kak Hayka o HauboJiee O0IUX 3aKOHAX MPUPOJIbI, BEICTYHast
B KQUECTBE YUEOHOTO MPEeMETa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB U SIBIICHHM, HM3ydaeMbIX XUMHEH, OuUOJIOTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMmMuei. Mcmomp3oBaHME W aKTHBHOE

NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenensieT XapakTep U pa3BUTHE



Pa3HO00Opa3HbIX TEXHOJOTHUI B C(epe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJTyYEHHs] HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOMCTBaMH U Jpyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B (DOPMUPOBAHKE €CTECTBEHHO-HAYYHON KAPTUHBI
Mupa oOydaromuxcsa, B (POpMHpOBAHME YMEHHI MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPHU BHITIOTHEHUU UMH YU4E€OHBIX HCCIIe0BaHUM.

115.5.7. B ocHOBY Kypca ¢U3UKH JJ1sl ypOBHS CpEIHETO 00111eT0 00pa3oBaHus
MOJIOKEH PpAJ HUJIed, KOTOphlE MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHUS.

Unes uenoctHoctu. B cOOTBETCTBUU € HEW Kypc SBISIETCS JOTMUECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3fesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Unesa renepanuzanuu. B cOOTBETCTBUM C HeWl Marepuan Kypca (PU3NKU
o0beUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTCs
(dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJe.

Unes rymanutapuzauuu. Peanuzaius ujien MpeanojaraeT MCIOIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(hU3UKKN C pa3BUTHEM OOIIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Unes npuknaaHo HampaiaeHHOCTH. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUM
U3yYEHHBIX TEOPUU U 3aKOHOB.

Wnest sKoJorM3anuu peadu3yeTcss IOCPEACTBOM BBEACHHS 3JIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX JKOJIOTHUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C Pa3BUTHUEM TEXHUKH M TEXHOJOTHH, a TakXe OOCYX IEHUS
po0JIeM pallMOHAIBHOTO IPUPOAOIIOIb30BAHUSA U HKOJIOTHYECKON 0€30MaCHOCTH.

115.5.8. CtepkHEBbIMU 3J€MEHTaMH Kypca (DU3UKH Ha YPOBHE CPEIHETO
oOmero  oOpa3oBaHus  SIBISAOTCS  (usnueckue Teopuu  (hopmMupoBaHue
MpeCTaBICHUM O CTPYKType TOCTpOeHHS (UBUYECKOU TEOpPUHU, POJIU

(bYHI[aMCHTaHBHBIX 3aKOHOB H IPHUHOUIIOB B COBPCMCHHBIX IPCACTABICHHUAX O



MPUPOJIE, TPAHUIIAX PUMEHUMOCTU TEOPUM, NIl ONMUCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U TIPOIIECCOB).

115.5.9. CucteMHO-AeSTEeNbHOCTHBIN MOAX0 B Kypce (PU3UKHU peaiu3yeTcs
MpexIe BCEro 3a CU€T OpraHu3aluud SKCIEPUMEHTAIBHON JesSTeIbHOCTU
oOyuatomuxcs. Jlns 0a30BOro ypoBHS Kypca (PU3UKH — 3TO HCIOJIB30BaHUE
CUCTEMbl (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOPHBIX
paboT, KOTOphle B IporpamMme 1o (HU3NKe OO0OBEAWHEHBI B OOIIMH CIHCOK
YYEHUYECKUX TMpaKkTUUeCKuXx pabor. BeigeneHue B yKa3aHHOM MEpeyHE
1a00paTOPHBIX pabOT, MPOBOJUMBIX ISl KOHTPOJISI U OLEHKH, OCYIIECTBISETCS
YYaCTHHKaMU 00pa30BaTEbHOIO Ipolecca HUCXOs U3  0coOeHHOCTEN
IJIAHUPOBAaHMUS UM OcCHaileHus kabuHera ¢usuku. Ilpu 3TomM obecrneunBaeTcs
OBJaJicHUE OOYy4YaroUIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE U3MEPEHUS,
UCCIIEIOBAHUSI 3aBUCUMOCTEM (U3MYECKUX BEJIMYMH U TMOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEITIOKEHHBIX TUIIOTES.

115.5.10. Pemrenne pacy€THBIX M KA4YECTBEHHBIX 3aJad C 3aJaHHOMN
(u3MYecKoil MOJENbIO, TMO3BOJSIONIEE MPUMEHITh W3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTr0 paszjeina Kypca, TaK M MHTErpUpys 3HAHUS U3
pa3HBIX pa3fesoB. Jls KaueCTBEHHBIX 33/lauy MPUOPUTETOM SIBIISIOTCA 3a/IaHUSI HA
oObsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUNM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3MuecKkodl MoJeNnu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKrTepa.

115.5.11. B cootBerctBuu ¢ TpeboBanusmu ®I'OC COO k MarepuanbHO-
TEXHUYECKOMY 00eCIieueHHI0 YueOHOro mpoiecca 0a30Bblid ypoBEHb Kypca GU3UKH
Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUs JOJDKEH H3y4aThCsi B YCIOBHSIX
NpeaMEeTHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. Hamuuue B kaOuHere Qu3MKU
HEOOXOJIMMOro J1a00paTOPHOrOo O0OPYAOBaHUS ISl BBIMOJHEHHUS YKa3aHHBIX B
nporpaMmme o Pu3nKe YUeHUUECKUX MPAKTUYECKUX pabOT U AEMOHCTPAIMOHHOTO
o0opynoBaHusl 0053aTENBHO.

115.5.12. JlemoncTpaimonHoe o0opyioBanue GopMUpyeTcsi B COOTBETCTBUU



C TMPUHIIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH W OOECIEeUYMBAET TOCTAaHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpaIui s
UCCIIEIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOIECCOB, HJMIUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKUX MPUMEHEHUH.

115.5.13. JTabopaTopHoe oOOpynOBaHUE [JIs YUYEHUUYECKUX MPAKTUUECKUX
pabot QopMupyercs B BUJIE TEMAaTHUUECKUX KOMIUIEKTOB U 0OecredyrBaeTcsl B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOywarommxcs. TemaTuyeckue KOMILIEKTHI
nabopatopHOro 00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
UCIIOJb30BaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBLIX J1aOOpaTOpHil.

115.5.14. OcHOBHBIMH LIENIAMU H3y4YeHUs (Pu3uku B 001IeM oOpa3oBaHUU
SIBJISIIOTCSI:

dopMHUpOBaHUE HUHTEpECa U CTPEMIICHUS OOYyYaloIMXCs K HAYYHOMY
M3YUYCHHIO TPUPOJIbI, pa3BUTHE UX HUHTEJUIEKTyaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

Pa3Butue mpencraBieHuil 0 HAYyYHOM METOJIe TTO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMHUpoBaHUE HAYUYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs OCHOB
CTPOCHUS MaTepuu U PyHIAMEHTATbHBIX 3aKOHOB (DM3UKH;

dopmMHupoBaHUE YMEHHI OOBSICHATD SIBIICHUS C UCIIOJIH30BAHUEM (PUBHUECKUX
3HAaHUU U Hay4YHBIX JOKA3aTEIbCTB;

dopMupoBaHUE MPEACTABICHUN O poiau (U3MKU Uil Pa3BUTUS JIPYTHUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTH.

115.5.15. Hoctuxkenune 3TuX 1eneil 00ecrneuynBaeTcsl peleHueM ClIe Ty X
3aJlady B MpOIECCe HU3Y4YeHUs] Kypca (U3MKU Ha YPOBHE CPEIHEro OOIIEero
00pa3oBaHUs:

[Ipuobperenue cucteMbl 3HaHUN 00 OOIIUX PUBHUECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpUsIX,  BKJIOYas  MEXaHUKY,  MOJEKYISIpHYIO  (u3uky,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

dopMHUpoBaHUE YMEHUN NPUMEHATH TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS



(u3nYeCcKUX SBJICHUN B MPUPOAEC U ISl MPUHATUS MPAKTHUYECKUX PEIICHU B
MMOBCEIHEBHOM KH3HH;

OcBoeHne cnocoOOB pelIeHUs] Pa3IUYHBIX 3aJad C SBHO 3aJaHHOMU
(¢u3nUecKol MOJENbI0, 3a/Jad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHUE
(bu3nYeCcKoil MOJIENT, COOTBETCTBYIONIECH YCIOBHIM 3a/1auH;

[lonumanue (U3MYECKUX OCHOB U MPHUHIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBnajieHre METOJAMHU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS WM MPOBEACHUS
(U3MYECKNX HKCIEPUMEHTOB, aHalIW3a MW HHTEpHpeTanuu HUHPOpMaIUH,
OMpeIeNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

Co3pgaHne ycnoBHM Uil pa3BUTHUS YMEHUW MPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

115.5.16. O6miee ynciio 4acoB, peKOMEHI0BAHHBIX JUISl U3y4YeHUsT (PU3HKU —
136 yacos: B 10 kiacce — 68 1acoB (2 yaca B Hefiento), B 11 kinacce — 68 wacoB (2
yaca B HEJIEII0).

[Ipennaraemeiii B mporpamme mno ¢GuU3UKEe MepedyeHb Ja0OpaTOPHBIX U
MPAaKTUYECKUX pPabOT SABISETCA PEKOMEIOBAHHBIM, YUYWUTENb JEJaeT BHIOOP
MpOBEJCHUsI J1a00paTOPHBIX pabOT UM OMNBITOB € YYETOM HMHAUBUYATbHBIX
0COOEHHOCTEN 00yYaromuXCs.

115.5.17. JIrob6as pabouas nmporpamMmma J0JDKHA MOJHOCTHIO BKIIFOYATh B CEOs
CoJIep>KaHKe TaHHOUW mporpaMMsbl 1o QU3HUKeE.

115.5.18. B otnenbHbIX chaydasx Kypc (puiznku 0a30BOrO YPOBHS MOXKET
u3yuatbcsi B 00bEMe 204 uvaca 3a aBa roga ooyuenus (3 u B "Hepemto B 10 u 11
Kiaccax). B aTom cinydae yBenuuuBaetcs He MmeHee ueM 10 20 4 pe3epBHOE BpeMs,
KOTOPO€ HCIIOIB3YETCSl YUUTENIeM JJISi U3YUYEHHUsI BOIMPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM MpodusieM 00yUYeHUs, U yBEIUUMBaETCs yueOHas Harpy3ka, OTBOANMAs
Ha U3YYECHHE MEXAHUKH, MOJEKYJISIPHOW (DU3UKU U SIEKTPOJUHAMHUKH, 32 CUET
pacuiMpeHus 4uciia JabopaTopHBIX pabOT HCCIENOBATENbCKOTO XapakTepa Hu
YPOKOB pENICHUsI KAYECTBEHHBIX U PACUETHBIX 3a7a4.

115.6. Conepxxanne oOydyenus B 10 kiacce.



115.6.1. Pa3nen 1. ®u3uka u METOIBI HAYYHOTO TIO3HAHMSL.

®dusnka — Hayka o mpupojie. HayuHble METOJIbI MO3HAHUSL OKPYXKAIOIIETO
Mupa. Posib 3KcriepuMeHTa U TEOPUH B MPOLIECCE TO3HAHUS PUPOIbL. IKCIIEPUMEHT
B pusuke.

MopenupoBanue GU3MYECKUX SBJICHUN U mporeccoB. HayuHble rUmoressl.
®dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp 1 mecto Pusuku B (OpMUPOBAHUM COBPEMEHHON HAyUYHOW KAapTHUHBI
MHpa, B MPAKTUYECKON JAEATEIbHOCTH JIIOICH.

JleMoHCcTpanum.

AHalloroBble U 1U(pOBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHbIE
JTATYUKH.

115.6.2. Pa3nen 2. MexaHuka.

115.6.2.1. Tema 1. Kunemartuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemeltienne, CKOpPOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOpPEHHE MaTepUaibHOW TOUKH, MX MPOEKIMHU HA OCH CHUCTEMbl KOOpJMUHAT.
CrnoxxeHue nepeMenieHui U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIMHEIHOe ABWxkeHue. ['paduxu
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, IMyTHU U MepeMelIeHUs
MaTepUarIbHOW TOYKHU OT BPEMEHH.

CBobOoaHOE TIasieHne. Y CKOpeHrne CBOOOHOTO Ma eHHS.

KpuBonuneitnoe nBuxeHue. JIBWKeHHE MaTepHaIbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 0 MOJAYJII0 CKOPOCThIO. YTIIOBasi CKOPOCTh, JIMHEITHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTPONCTBA W NPAKTHUUECKOE MPUMEHEHHUE: CIHIAOMETP,
JBUKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE MTepeIayu.

JleMoHCcTpanum.

MOI[GJ'II) CHCTCMBI OTCqéTa, HWIITIOCTpaluA KHHCMATHYCCKUX XaAPAKTCPHUCTHK



JBUKEHUS.
[IpeoOpazoBanue ABMKEHUM C UCIIOJIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.
[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBuxkeHUs Tela, OpOIIEHHOTO MOJ YIJIOM K TOPU30OHTY U
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpanenue CKopoCcTH Ipu ABUKEHUH MO OKPY>KHOCTH.

VYyeHnueckuit SKCEPUMEHT, 1a00OpaTOPHBIE paOOTHI

N3ydyeHrne HEPAaBHOMEPHOTO JBMKEHUS C LIENBIO ONPEAECIEHNUS] MTHOBEHHOM
CKOpPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXIY MYTSIMH, NPOMACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBM)KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS AapUKa B BA3KOU )KUIKOCTH.

N3yuenuie nBuxKeHUS Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

115.6.2.2. Tema 2. Jlunamuxa.

[Ipynuun  otHocutensHOCTH  lamumnes. IlepBeii  3akoH  HbrooToHA.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnosunnu cuil. Bropoit 3akon HeroToHa
IJI MaTepUaJIbHOM TOUKU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOro TAroreHus. Cuia Ttsokectd. llepBasg kocMudecKas

CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1okos, ckoybxeHust, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuia TpeHus nokosi. KosdduuueHt tpenus.
Cuna conpoTUBIICHUS NIPH IBUKECHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTynaTenbHOE U BpamaTeabHOE JBUKEHUE a0COMIOTHO TBEPAOTO Tea.

MoOMEHT CcHJIbl OTHOCHUTEJIBHO OCH BpauleHusd. Ilimedo cuibl. YcimoBus
paBHOBECUSA TBEPIOIO TeJIA.

Texnuueckue YCTpOfICTBa N IPAKTHUYCCKOC IMPUMCHCHHC. ITOANIMITHHUKH,



JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

JleMoHCcTpanum.

SIBeHME MHEPLIUN.

CpaBHEHME MacC B3aMMOAECHCTBYIOIMX TEIL.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

Clio)keHue Cui.

3aBUCHUMOCTH CUJIBI YIIPYTOCTU OT AeOpMallUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJIEHUH.

CpaBHeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCUs TBEPAOTro Tena. Buasl paBHOBECHS.

VYyeHnueckuit SKCIEPUMEHT, 1a00OpaTOPHBIE pabOTHI

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAKOIIUX B MPYKUHE U
pEe3UHOBOM 00pa3iie, OT Uux aedopmarinm.

HNccnenoBanne yciIOBUM paBHOBECHS TBEPAOrO Tela, HMMEKOIIETO0 OCh
BpAILICHUA.

115.6.2.3. Tema 3. 3akOHBI COXpaHEHUS B MEXAHUKE.

NmMnynbe MaTepuanibHOM TOUKHM (Telna), CUCTEMbl MaTepHalbHBIX TOYEK.
Nmnynbe cWbBl 1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHUS] HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ota cuiabl. MOIITHOCTE CHITHL.

Kunernueckass sHeprusi martepuaibHOi TOoukd. Teopema 00 H3MEHEHUU
KWHETUYECKON SHEPTUM.

[TorennumanbHas SHEprus. [TorennumanbHas SHEprus yIpyro
nedopMupoBaHHOU NPYykUHBL. [loTeHIIManbHAsE YHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3eMJIH.

[loTeHunanbHble W HENOTEHHIMalbHbie  cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH

COXpaHCHHA MEXaHHUYECKOU OHCPIHUH.



VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHn4eckre yCTpPOMCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

JleMoHCcTpanum.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

VYyeHnueckuit SKCEPUMEHT, 1a00OpaTOPHBIE paOOTHI

N3ydenne aOCONIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanrie cBA3U pabOTHI CUJIBI C U3BMEHEHUEM MEXaHUYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOTO KIyTa.

115.6.3. Pazgen 3. MonekynsipHas pu3uka u TepMOAMHAMUKA.

115.6.3.1. Tema 1. OcHOBBI MONEKYJIAPHO-KUHETUUECKON TEOPHUH.

OCHOBHBIE TTOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxeHue. Juddysus. Xapaktep IBHXKEHUS U
B3aMMOJECUCTBUSA 4YacTUL[ BelleCcTBA. MoOAENM CTpPOEHUsS Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosiekyl. Konnuecto Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Lenscus.

Mogens wupeansHOro rasza. (OCHOBHOE YpaBHEHHE  MOJIEKYJAPHO-
KMHETUYECKOW TEOpUM HACaNIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianenpona.
3akoH JlanpToHa. M30mponecchl B HUACATBHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHWe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHndeckne YCTpPOMCTBA M MPAKTHYECKOE MNPUMEHEHUE: TEPMOMETP,

OapomeTp.



JleMoHCcTpanum.

OnbIThl, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnbITel 0 TU(HY3UH KUAKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO ABUKEHUS.

Mopens onbita [lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJIECHCTBUA.

Mogenb, WILTIOCTpUPYIOIIas IPUPOy AaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHHE COCTOSIHUSI WJICAIbHOTO Tasa,
M30MPOIIECCHI.

VYyeHnueckuit SKCIEPUMEHT, 1a00OpaTOPHBIE pabOTHI

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKTy TapaMeTpaMK COCTOSTHUS Pa3peKEHHOTO
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOJVHAMUKHU.

TepmoannaMuueckas cucrema. BHYTpeHHSIsI SHEPTHsT TEPMOJIUHAMUYECKON
CUCTEeMBbI U ciocoObI €€ n3MeHenus. KonuuecTBo TemioTel u pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Ta3a. Buasl  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3NTydeHHUE. Y IeJibHas TEIIOEMKOCTh BEIlleCTBa.
KonuuecTBo TEIIOTH Mpu Temionepeaaye.

[lonarue 006 anmuabatHoMm mponecce. llepBbiii 3akOH TEPMOJUHAMUKH.
[IpuMeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmoauHaMuku. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IEL.

TennoBble  mamuHbl.  [IpuHIMOBL  JEHWCTBUS  TEIUIOBBIX  MAIIUH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduuumeHT moae3Horo
nerictBus TeruioBor MamumHbl. [ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO

JNENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTEeTUKHU.



TexHuyeckue yCTpoWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

JleMoHCcTpanum.

W3mMeHeHre BHYTPEHHEH SHEPruM Teja MpPU COBEPIICHUH Pa0OThI: BBUIET
npoOKKW U3 OYTBHUIKM MOJ JEHCTBHEM CKaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JTATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALIHS).

N3meHeHnne BHyTpeHHEN SHEPTruu (TeMIiepaTyphbl) Teaa IpH TeIuionepeaaye.

OnpiT 1O aauMabaTHOMY PpACIIMPEHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoi TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPAHUs], PEAKTUBHOTO
JIBUTATETIS.

VYyeHnueckuit SKCIEPUMEHT, 1a00OpaTOPHBIE pabOTHI

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. ArperatHbie COCTOSIHUS BelecTBa. @a30BbIE MTEPEXOBI.

[Tapoo6pa3zoBanne u KoHaeHcalus. Mcnapenne u kuneHue. AOComoTHAS |
OTHOCHUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tesa. AHU30TPONUSI CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue u
KpUcTaJUTU3anus. Y IeIbHas TerioTa miasneHus. Cyoaumanus.

VYpaBHeHHE TEII0OBOro OanaHca.

TexHuyeckue yCTpONCTBA U MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUU MOJYyYEHUsI COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMAaTepUaliOB, U HAHOTEXHOJIOTHUHU.

JleMoHCcTpanum.

CBoIiCTBa HACBIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUU.

Cnioco0Obl U3MEPEHHUS BIAKHOCTH.

HaOnronennie HarpeBaHus U IUIaBJICHUS! KPUCTAILTMYECKOTO BEIECTBA.

JlemoHCcTpanus KpucTaioB.



VYyeHnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE paOOTHI

N3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

115.6.4. Pazgen 4. DnekTpoAMHAMUKA.

115.6.4.1. Tema 1. DnexTpocratuka.

OJeKkTpu3anus Tell. OJEKTpUYEeCKUH 3apsan. J[Ba BuIa 3IEKTPUUYECKUX
3apsaoB. [IpOBOAHWKM, OUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 3JIEKTpUYECKUN 3apsiI.
Onektpuueckoe mnone. Hanpsk€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun
CYIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHUM HanpssKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cumn smekTpoctarnueckoro moss.  [lorenmman.  PasHocTh
MOTECHIMANOB. [IpOBOAHUKM © JAUANEKTPUKH B SIEKTPOCTATUYECKOM TIOJIE.
Jndnekrpuyeckast IpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHndeckne yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, IJIEKTPOCTATHUYECKash 3allliuTa, 3a3eMJICHHUE BJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMMPOBAJIbHBIN ammapar, CTPyHHBINA PUHTED.

JleMoHCcTpanum.

Y CTpOUCTBO M IPUHIMIT IEVUCTBUS 3JIEKTPOMETPA.

B3aumopericTBrE HAANEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aPSKECHHBIX TEIL.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHYECKAS 3AIIUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAau
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHAEHCATOPA.

VYyeHnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE padOTHI



N3mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

115.6.4.2. Tema 2. IIOCTOSHHBINA 3JIEKTPUYECKHI TOK. TOKM B pa3IWYHBIX
cpenax.

DJIEKTPUYECKAM TOK. YCJIOBHUSA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [1I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEu.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y IEIIBHOE COMPOTHUBJICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE MTPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MoiHOCT
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIAS CWJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKA.
3akon Oma a1 MoJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpPOHHAsI ~ MPOBOJMMOCTHh  TBEPIABIX  METAUIOB.  3aBUCUMOCTh
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOJHHUKH. CoOcTBeHHass W MpUMECHass  MPOBOJUMOCTD
noynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKAM TOK B  pacTBopax W  paciulaBaXx  3JIECKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIN3.

DJekTpuYecKknii TOK B Ta3zax. CamMOCTOSTENbHBIA W HECAMOCTOATEIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHndeckne yCTpPOWCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN MO/, TAIbBAHUKA.

JleMoHCcTpanum.

N3Mepenune CUIibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
TJTON[AIY MOMEPEYHOTO CEUEHUS U MaTEepHAIIA.

CMmemaHHoOe COCAMHCHUC ITPOBOJHHUKOB.



[Ipsimoe wu3MepeHHe JIEKTpoABMKYIIer cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTH IEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJAUMOCTH JAHO/IA.

VYyeHnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE PaOOTHI

N3ydeHne cMEnIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenune 3eKTpOABMIKYIIEH CUJIbl UCTOYHUKA TOKA U €r0 BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenue amexTposunsa.

115.6.5. MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce OCYIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJIOrUU, XUMUH, Teorpaduul U TEXHOJIOTHH.

MexnpeaMeTHble TOHSTHS, CBSI3AHHBIE C WM3YUYEHHEM METOJI0B HAYYHOI'O
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

MaremaTuka: penieHue CuCTeMbl ypaBHEHUM, TUHENHHast PyHKIUs, apadoa,
runepbosia, ux rpaduKkd U CBONCTBa, TPUTOHOMETPUYECKHE (PYHKIHUHU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO,
BEKTOPHI U UX IMPOEKIIUU HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonorusi: MexaHuueckoe IBUKEHUE B KUBOU npupone, nuddysus, ocMoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumusi: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U ra3oB,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJUTHYECKass  JAUCCOIMALIUs,
rajbBaHHKA.

['eorpacdusi: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.



TexHonorusi: mpeoOpa3oBaHue ABUKEHUN C HUCIOIb30BAHUEM MEXAaHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKHN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHKE (pakera, BOAOMET M JPYTue), ABUTATEb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MATEPHUAIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3€MJICHHE >JIEKTPONpPUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

115.7. Conepxxanne oOydyenus B 11 kiacce.

115.7.1. Pazgen 4. DnekTpoAMHAMUKA.

115.7.1.1. Tema 3. MarautHo€e noj€. DJIEKTPOMAarHUTHAS UHIYKIIUSL.

[TocTossHHbIE ~ MarHuThl. B3aMMOIENCTBHE  NOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mone. Bexkrop MarmuTHONW uWHAYKUMH. [IpuHOMD cyneprno3uuuu
MAarHATHBIX NOJieH. JIMHMM MarHuTHOM WHAYKUMH. KapThHa JWHHAM MarHUTHOU
VHIYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOoe T1OJIe TPOBOAHMKA C TOKOM. KapTuHa IJHMHUNA WHIYKIUU
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBO/JI-HHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaencTBrue NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HalIPaBIICHUE.

Cuna JlopeHua, €€ MOJlyJib U HallpaByieHue. JIBI>KEHNE 3apsIAKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenna.

SIBieHne anekTpoMarHuTHOW WHAYKUUH. [IOTOK BEKTOpa MarHUTHOU
WHAYKOAHW. OJIEKTPOABMKYINAS CWiIa HWHAYKOUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykauu dapajes.

BuxpeBoe 3ieKTpUYecKoe mMoJie. DJIEKTPOJABHKYIIAas CUJla MHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

IIpasuno Jlenua.

NHayKTUBHOCTh. SIBJIE€HHE CaMOMHAYKIMU. OJEKTPOABMXKYIIAs CHUJIa

CaMOMHIYKIIUU.



DHeprus MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA U TMPAKTHYECKOE MPUMEHEHHUE: IOCTOSHHbIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TIE€Yb.

JleMoHCcTpanum.

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JluHUM UHAYKIIMA MAarHUTHOTO TOJIS.

B3aumojeiictBue JByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3IEeKTPOMArHUTHON UHIYKIIUH.

IIpasuno Jlenua.

3aBUCUMOCTD ANEKTPOABUKYIIEH CUIIbI MHAYKIUHU OT CKOPOCTU U3MEHEHUS
MAarHUuTHOTO TOTOKA.

SBneHne caMOMHIYKIIUH.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOTHI.

N3ydeHrie MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue necTBUSI IOCTOSSHHOTO MAarHWTa Ha PpaMKy C TOKOM.

HccnenoBanuie siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

115.7.2. Pazgen 5. KonebGaHust ¥ BOJIHBL.

115.7.2.1. Tema 1. Mexanuueckue 1 3J€KTPOMArHUTHbIE KOJI€OAHMUS.

KonebarenpHas cuctema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHMS.
Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpalieHue 3HEPTUM IPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIYy MEXaHWYECKUMHU U

ANEKTPOMArHUTHBIMU KoJieOanusimu. @Popmyna TomcoHa. 3akoH CcOXpaHEHUs



SHEPIr'uu B UJI€aIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarmux KoueOaHusX. BoIHYKI€HHbIE MEXaHUUECKHE
konie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CUHYCOMOAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE€ W JACHCTBYIOIEe 3HAUEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpancdopmarop. [IponsBoacTBO, Iepeaada U MOTPeOIeHNE SIIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
MCIIOJIB30BaHUs SJIEKTPOIHEPTUU B TOBCETHEBHOMN KU3HMU.

TexHuyeckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: DJIEKTPUUECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUHU dJIEKTpoIiepeay.

JleMoHCcTpanum.

UccnenoBanre mapamMeTpoB KoJieOaTEIbHOM CHUCTEMBbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasTHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHMI.

Habnronenne pezonanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAIMIPSKEHUSI OT BPEMEHM) ISt
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu TmoOC/IENOBATENILHOM COEAUHEHUHM PE3UCTOPa, KaTYyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopaens TMHUYU IIEKTPONEPEIaAUH.

VYyeHnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE paOOTHI

HccnenoBanre 3aBUCUMOCTH MEPUOA MAJIbIX KOJEOaHUH rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanrie TEpPEeMEHHOTO TOKa B IENM M3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHU4YECKHUE U STEKTPOMATHUTHBIE BOJIHBI.

MexaHnuueckue BOJHBI, yciaoBus pacrnpoctpaHenus. Ilepuon. CkopocTb



pacnpocTpaHeHusT W JyiMHAa BOJHBL. [lomepeyHble W NPOJONBHBIE BOJHBI.
Nurepdepennus u nudpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentauus BektopoB E, B, v B anexkrpomarautHoil BonHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3neKTpOMarHuTHBIX BOJIH. [I[puMEHEeHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMATrHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CpebI.

TexHn4eckre yCTpPOWCTBA W NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAUArHOCTUKA B TEXHUKE W MEOULHHE, panap,
paauoNpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

JleMoHCcTpanum.

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobmromeecs Te0 Kak HCTOYHUK 3BYKa.

HaOnronenne oTpaykeHus: U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habnronenne nateppepeHnu 1 1uppakiud MEXaHHYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronennie CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIONM U
4acTOTOM KOJIeOaHUH.

HNccnenoBanne  CBOMCTB ~ 3JIGKTPOMArHUTHBIX  BOJIH:  OTPAXKECHUE,
MpeIoMIICHUE, TOoJIIpU3alus, Tuppakuus, UHTEpPEpPEHIIUs.

115.7.2.3. Tema 3. Onruka.

['eomerpuueckasa onrtuka. [IpsIMOIMHEMHOE pPAacIpPOCTPAHEHUE CBETAa B
OJHOpPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKoHbI oTpaxkeHus cBeTa. [locTpoenue n3o0paxkeHut B
IJIOCKOM 3€pKarle.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIIEHUS CBETAa. AOCOJIFOTHBIN MOKa3aTelb



npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBera. ClioxHbIN cocTaB 0enoro ceerta. LIBer.

ColOuparomre # pacceuBaromie JuH3bL. ToHkas JnuH3a. DOKycHOE
paccTosiHMEe U ONTHYecKas cuja TOHKOM JnH3bL. [locTpoeHue uzoOpaxeHuil B
COOMpAIONIUX U pacceuBarolmuX JuH3ax. PopMysia TOHKOU JIMH3BI. YBEIUYCHHUE,
JaBae€MOE€ JINH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBast ontuka. Wutepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaxkuus cBera. [udpakinuonHas peméTka. YcloBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH NAaJ€HHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tossrpusanus ceera.

TexHndeckne yCTpOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
(doToanmnapaT, MNPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS pEIIETKA, TOJISIPOUSI.

JleMoHCcTpanum.

[IpsamonuHeHOE pPAcHpOCTPAHEHUE, OTPAXKECHUE W MPEIOMIICHUE CBETA.
Onrtuueckue npudopHI.

[TonHOE BHYyTpEeHHEE OTpakeHne. Moiesib CBETOBOAA.

UccnenoBanue CBONCTB H300paKeHUHN B TMH3aX.

Monenu MUKpPOCKOIIA, TEJIECKOA.

Habnronenne nntepepeHInm cBeTa.

Habmronenne nudpakinu cBeTa.

Habnronenne aucrepcuu cBeTa.

[Tony4yeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonyuenue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Habnronenne monsipusaium cBeTa.



VYyeHnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE paOOTHI

N3mepenue nokazarens npeaoMIeHUs CTEKIIa.

UccnenoBanue CBONCTB M300paKeHUN B TMH3aX.

Habnronenne aucrepcuu cBeTa.

115.7.3. Pazgen 6. OCHOBBI clielIUAJIbHOM TEOPUU OTHOCUTEIHLHOCTH.

['panuipl TPUMEHMMOCTH  KJIacCM4eckod — mexaHuku.  [locTymarsl
CIIEUAIBHOM T€OPUU OTHOCUTEILHOCTU: UHBAPUAHTHOCTh MOJTYJIsI CKOPOCTH CBETa
B BaKyyMe, IPUHLAI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHU U COKpallleHue
JUTUHBL.

DHEPrus 1 UMIYJIbC PEISATUBACTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPTUE U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTrUs
MTOKOS.

115.7.4. Paznen 7. KBanToBas usmka.

115.7.4.1. Tema 1. DneMeHThI KBAHTOBOW ONTUKHU

®otonbl. ®opmyna [Inanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITyJIbC (POTOHA.

OtkpeiTue u ucciaenoBanue Gporodddexra. OnpiTel A.I'. CToneToBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitHa s potoaddexra. «KpacHas rpanuna»
dhotorddexra.

Hasnenue cBera. OnwiTel [1.H. JleOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpoMCTBa M MPaKTUYECKOE NpUMEHEHHE: (POTOINEMEHT,
(dboTomaTumK, coHEUHas ObaTapesi, CBETOIUO.

JleMoHCcTpanum.

®oto3(pdeKT Ha YyCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanne 3akoHOB BHeIHETO (oTodddexra.

Cseroauo.

Conneynas Gartapes.

115.7.4.2. Tema 2. CtpoeHue aToma.



Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nydenune wu mnormoumieHue
(GOTOHOB TIpW MEpexojJie aToMa C OJHOTO YPOBHSI dHEpruu Ha Jpyrou. Buasl
criekTpoB. CIIEKTp ypPOBHEW SHEPTUU aTOMa BOAOPO/IA.

BonnoBbie cBoiicTBa yactull. Bosusl n1e bpoinsa. KopnyckyisipHO-BOITHOBOM
Tyaau3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHn4eckre yCTpOMCTBAa M MPAKTUYECKOE IMPUMEHEHUE: CHEKTPalbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCcTpanum.

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HabGnronenue muHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHbIE paOOTHI.

HaOnronenue nuHe4aToro CrekTpa.

115.7.4.3. Tema 3. AToMHOE A1pO.

OKCIIEPUMEHTBI, JOKA3bIBAIOIINE CJIOXHOCTh CTpoeHUs snapa. OTKpbITHE
panuoakTuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHunio cocraBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziayudeHus.  BuusiHue
PaIMOAKTUBHOCTHA HA )KUBBIC OPTraHU3MBI.

OTtkpbiTHE TpoTOHA W HeulTpoHa. Hyknonnas monens snpa ['eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tomnst.

Anbda-pacnag. DNEKTPOHHBIH W NO3UTPOHHBIN Oera-pacmaa. ['amma-
n3Iy4dyeHue. 3aKOH paAu0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT Maccol sapa.

SlnepHpie peakuuu. /leneHne u CUHTES AAED.

Snepubpiii peaktop. TepmosnaepHsii cuHTe3. [IpoOGiaeMbl U MEPCHIEKTHUBBI
AIEPHON IHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DiieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.



Metoapl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHble B3auMojeicTBUs. EauHCTBO (uU3MYECKOW KapTUHBI
MHpa.

TexHuyeckue yCTpoMCTBA U NMPAKTUYECKOE IPUMEHEHUE: JO3ZUMETP, Kamepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

JleMoHCcTpanum.

CU€TurK HOHU3UPYIOIINUX YACTHII.

VYyeHnueckuit SKCEPUMEHT, 1a00OpaTOPHBIE paOOTHI

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusim).

115.7.5. Pazgen 8. DineMeHThI aCTPOHOMUHU U ACTPODU3UKHU.

Otanel pa3BuTHUSA acTpoHOMHUM. [[pHKITaIHOE 1 MUPOBO33PEHUECKOE 3HAUECHHE
aACTPOHOMHH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, SpKHe 3BE3NBI, IUIAHETHI, UX BHIUMOE
JBH)KEHUE.

CosHeuHas cucrema.

Connne. ComHeyHass akTUBHOCTh. McTtounwk sHeprur CoyiHIA W 3BE3L.
3BE31bI, MX OCHOBHBIC XapaKTEPUCTUKH. J[MarpamMmma «CHEKTpaJbHBIA KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CosHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [Manaktuka. [lomoxenuwe u nemxenue CosiHIA B
lNanaktuke. Tunsl ramaktuk. PaguoranakTuku U kBasapbl. YEpHBIE OBIPHI B AIpax
rajJaKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xab0ua. Pazberanue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMHUM.

VYyennueckue HaOIIOICHHUS.

Ha6J'HOI[eHI/IH HeBOOp}/)KéHHI)IM ri1a3oM € HCIIOJIb30BAHHMEM KOMIIBIOTCPHBIX



MPUJIOKEHUHN ISl ONPE/IeNICHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3aus CeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3BI.

HabGmronenus B Teneckon JlyHsl, miuanet, Mueunoro Ilytu.

115.7.6. O60o06maro1iee MOBTOPECHHE.

Ponp Qusuku u acTpoHOMHUHM B HKOHOMUYECKOH, TEXHOJOTHYECKOU,
COIIMATILHON M 3THUYECKOU cepax AesTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU
1 aCTPOHOMHUHU B COBPEMEHHOMN HAy4YHOU KapTHHE MUpPA, pOib (PU3NYECKOU TEOpUU
B () OpPMUPOBAHUU NPE/ICTABICHUMN 0 PU3NUECKON KapTHHE MUPA, MECTO (HU3UIECKON
KapTUHBI MHpa B oO0meM psigy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEACTaBICHUHN O IPUPOIE.

115.7.7. MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kilacce oCyIecTBISIETCS €
YYETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3eM C KypcamMH MaTeMaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHSTHS, CBSI3AHHBIE C WM3YUYEHHEM METOJI0B HAYYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Maremarrka: pEmeHHUE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, NpPU3HAKU TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobEMa Tel.

buonorusi: snaekTpuueckue SABJICHUS B KUBOM MpuUpoJE, KoyieOaTelbHbIC
JIBWOKEHUSI B JKMBOW MPUPOJE, ONTUYECKUE SIBJICHUS B dKUBOW MPUPOJE, IEUCTBUE
paaualui Ha KUBBIE OPraHU3MBI.

XuMusi: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIIITNYECKAsi CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALIMYECKON PelIETKU, CIEKTPAIbHBINA aHAIIN3.

['eorpadusi: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KU MArHUTHBIX  PY/I,
(dhoTochEéMKa 3eMHOM MTOBEPXHOCTH, MIPEICKAa3aHUe 3eMIICTPSCCHUH.

TexHomorus: JUHUU DJJEKTpomepeaad, TeHepaTop NEePEeMEHHOI0 TOKa,



ANEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajap, pPaAHuONpPUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBYU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.

115.8. [lnanupyemble pe3yJbTaTbl OCBOCHHSI MporpaMMbl 1Mo (U3UMKE Ha
YPOBHE CPEAHEr0 00I1IeT0 00pa30BaHUS.

115.8.1. OcBoenune yueOHOro mnpemmera «®Pu3nka» Ha ypPOBHE CPEIHETO
oOmrero oOpa3oBaHusi (0a30BbIA YpPOBEHb) JOKHO OOECHEUYHUTh JOCTHUKEHUE
CIEAYIONINX JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTENIbHBIX
pEe3yIbTaTOB.

JInyHOCTHBIE PE3yAbTAaThl OCBOCHUS yueOHOTO IIpeaMeTa « DU3uKay TOKHBI
OTpaXXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlecTBa, pacHIMpeHue >KU3HEHHOTO
OTBITA W OMbBITA ESITEIHLHOCTH B MPOLIECCE peaiu3alliid OCHOBHBIX HAMpaBICHUN
BOCIIUTATENBHON NESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpak1aHCKOTO BOCITUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKJAHCKOW MO3ULIMKM OOYYaIOIIEeTOCsl KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJI€HA POCCUICKOTO OOIIECTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEUETIOBEUECKUX TYMAHUCTUYECKUX u
JIEMOKPATUUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIECSTEIHLHOCTh B MHTEpPECaxX T'Pa’kKJaHCKOTO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3allNY;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU UHCTUTYTaAMHU B COOTBETCTBUU
¢ uX QYyHKIHUSMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOMN AEATETbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpaXkIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

INEHHOCTHOC OTHOHMICHHUC K TIOCyAapCTBCHHBLIM CHMBOJIAM, AOCTUKCHUAM



POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOIO IMOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 5CTEeTUYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIFOUAsi 3CTETUKY HAyUYHOI'O TBOPYECTBA,
MpUCyIiero Gu3nyeckol HaykKe;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEeC K pas3NuyHbiM chepaM MpodecCUOHANBHONU JEATENbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanru30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHbL;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO B 001aCTH
(U3UKHN HA TPOTSHKEHUU BCEH JKU3HU,

6) 9KOJIOTHYECKOTO BOCITUTAHHUS:

c(hOPMUPOBAHHOCTh JKOJOTHUYECKON KYJIBTYpPhl, OCO3HaHUE TJI00AIBHOTO
XapakTepa FKOJOTUUECKUX POoOeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE AEUCTBUI B OKPYXKAIOUIEH CPEJIEC HA OCHOBE
3HAHUS LEJed YCTOMUYMBOIO pa3BUTHS YEIIOBEYECTBA;

Pacmivpennie ombiTa JESITENHHOCTH SKOJIOTMYECKOW HAIMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) LUEHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JEesATEeNbHOCTH, TOTOBHOCTh B IIPOIIECCE
M3Yy4eHHUs PUBHKU OCYIIECTBISATH MPOCKTHYIO U UCCIEOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

115.8.2. B mponecce NOCTHKEHMS JMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA



nporpaMmbl 1O (QU3MKE JIsI ypOBHS CpelHEero oOmiero oOpa3oBaHUs Y
00y4YaroIMXCcsl COBEPIICHCTBYETCS SMOIMOHATIbHBIA UHTEIJIEKT, MPEoaararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIEHOE
COCTOSIHUE, BUJIETh HAIMPABIICHUS Pa3BUTHSI COOCTBEHHON 3MOIIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IMIOBEJIECHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
HOMOIMOHALHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIICHHE K IOCTUKEHUIO LIETU U
yCcrnexy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOIS W3 CBOMX
BO3MOJKHOCTEH;

AMIIATUH, BKIFOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIMOHATILHOE COCTOSTHUE
IPYTUX, YYUTHIBaTb €ro TMpU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO M COINEPEKUBAHUIO;

COIIMATBHBIX  HABBIKOB,  BKIIOYAIOIIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C APYTUMU JIOJbMH, 3a00TUTHCS, MPOSBISITH UHTEPEC U pa3peniaTh
KOH(JIMKTHI.

115.8.3. MeranpeaAMeTHBIE pPE3yabTaTbl OCBOEHUS NPOTrPaMMBbl CPEIHETO
o0111ero 00pa3oBaHus OJKHBI OTPaKaTh:

115.8.3.1. OBnagenue yHuBEpCaIbHBIMU MTO3HABATEILHBIMU JICHCTBUSMMU:

1) 6a30BBIC TIOTHYECKHE ICUCTBHUS:

CaMOCTOSITETbHO  (OPMYJIMpPOBaTh U AKTYallU3UPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEISITh TENH JESITEIbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPUH HX
JOCTH)KEHUS;

BEISIBIIAITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh MJIAH PEUICHUS MPOOJIEMBbI ¢ YUETOM aHaAIN3a UMEIOLIUXCS

MAaTCPUAJIBHBIX U HEMATCPHUAJIbHBIX PCCYPCOB,



BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OIEHUBaTh COOTBETCTBUE
PEe3yJbTATOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM 1€ TEIHHOCTH;

KOOPAUHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIE€ HUCCIEOBATEILCKIE ICUCTBHUS:

BJIaJIETh HAyYHON TEPMUHOJIOTHUEH, KIIIOYEBBIMU MOHATUSIMU U METOJaMU
(du3nYecKoil HayKH;

BJIaJIETh HABBIKAMH YU4€OHO-UCCIEI0BATEILCKON U MIPOESKTHOMN JAESATEIbHOCTU
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (pU3UUecKoro cojiepKaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO IMOJIYyYEHHID HOBOIO 3HAHWS, €ro
UHTEpIIpeTaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3JIMUYHBIX YUYEOHBIX
CUTYyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUYEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBISIBJISITh TIPUYMHHO-CJIEJCTBEHHBIE CBS3M M AaKTyalU3UpPOBaTh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBATh TMOJY4YEHHbIE B XOJE pEIICHHUS 3aJayd pe3yJIbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh M (POPMYJHUPOBAaTh COOCTBEHHBIE 3aJayud B 00pa3oBaTEIbHOU
NeSATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HAHUA MO (PU3UKE B MPAKTHYECKYI0 0O0JacTh
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIEC UJIEH, TIPE/JIaraTh OPUTHHAIIbHBIC MMOJXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

3) pabota ¢ uHDOpMaIHECi:



BJIaJIETh HABBIKAMU MOJIy4eHUs UHPOpMaIU PU3NUECKOTO CONECPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOWUCK, aHaJu3,
CUCTEMATH3alMI0 M HMHTEPNPETAUI0 MH(POpPMAIMU Pa3IMYHBIX BUIOB U (HopM
MIpEJICTABIICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(GOPMAIIUH;

UCIIOIB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3a7a4 = ¢ CcoOmojeHueM TpeOOBaHUM SProOHOMHUKH, TEXHHKH O€30MacCHOCTH,
TUTHEHBI, pecypcocOepexeHns, TNPaBOBBIX W O3THUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOr0 COJACPKAHUS B PA3IUUYHBIX ¢dopmaTax ¢
y4ETOM Ha3HAYEHUs MH(DOpPMAILINK U 1IEJIE€BON ayJUTOPUH, BbIOUpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

115.8.3.2. OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMH:

1) obmieHue:

OCYILECTBJISITh  OOIIEHWE Ha ypokax (U3UKU U BO BHE-YpPOUHOU
NeSATEeNbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MIUKTHBIX CUTyallud W  CMATr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3Jarath CBOIO TOYKY 3PEHHUSI C UCIIOIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecCTHas JIeITeIbHOCTb:

MOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW U MHIUBHUAYaJIbHOU
paboTHI;

BBIOMpaTh TEMATUKy U METOJbI COBMECTHBIX JIEUCTBUU C YUE€TOM OOIIHUX
MHTEPECOB, U BO3MOXKHOCTEHN KaXKJI0r0 UjeHa KOJIJIEKTUBA;

NPUHUMATh 1[€IM COBMECTHOM  JIeSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAaH JACHCTBUM,
pacrpenensTh pojid ¢ YY4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh PpPE3yJbTaThl

COBMECTHOM pabOTHI;



OLICHUBATh KA4YECTBO CBOETO BKJAJIa UM KaXJOTO Y4YaCTHHKAa KOMaHIbl B
001U pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3ULHUH HOBU3HBI,
OPUTHHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3TUUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

115.8.3.3. OBnaieHne yHUBEPCATBbHBIMU PETYJISITUBHBIMU JIEVCTBUSIMU:

1) camoopranuzanusi:

CaMOCTOSITETIbHO OCYIIECTBIIATH MO3HABATEIbHYIO JEATENbHOCTh B 00JaCTH
(U3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IJIAH PEIICHHS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacuupsTh paMKu y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JefaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh ero, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

criocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYIULHMH B OO0JACTU
(U3UKM, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BJIaJICTh HABBIKAMU  T[IO3HABAaTE€NbHOW pedJIEeKCMUM KaK  OCO3HAHUs
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJNbTaTOB U
OCHOBaHUIM;

MCIIOJIB30BaTh NPUEMBI peiIeKCUU JJIsl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

OLCHHMBATDb PUCKHU U CBOCBPCMCHHO IIPHMHHUMATD PCHICHUS 110 UX CHUIKCHUIO,



NPUHUMATh MOTHUBBI M ApPTyYMEHTBl JAPYIUX NPU aHalu3€ pPe3yIbTaTOB
NESATEeNbHOCTH.

3) npuHsTHE CEOS U APYTUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M ApPTyYMEHTBI JAPYIMX NPU aHalu3€ pPE3yIbTaTOB
NeATEeNbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY.

115.8.4. [IpenMeTHbIe pe3yabTaThl OCBOEHUS MporpamMmbl 1o ¢usuke. B
mpoliecce u3yueHus Kypca Kypca Qusuku O6azoBoro ypoBHsS B 10 kiacce
oOy4Yaronuiicss Hay4YnuTCs:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOH JIEATECIbHOCTH JTIOJICH;

VUYUTHIBATh TPAHUIBI MPUMEHEHUSI HU3YUYEHHBIX (PU3MUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
UJeadbHbIN ra3, MOJENIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPJBIX TN, TOUCUHBIN
ANEKTPUUYECKUH 3apsii PU PElIeHUU (PU3NUECKUX 3aj1ay;

pacrno3HaBath (hU3nYecKue sIBJICHUS (TIPOLIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEIIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE ABUKEHHUE,
CBOOO/IHOE TAJIEHUE TN, BHXKEHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, O6pOYHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX Te,
M3MEeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKICHHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHre, KOHJCHCAIMs, IUJIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHUE, BIAXXHOCTb
BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MpPH €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30Ipolieccax, AJNEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aPSA/I0B;

OMUCHIBATh MEXAHUYECKOE IBUKEHHUE, MCIOJIb3ysl (PU3NUECKHE BEIUUYUHBI:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,

HMITYJIbC TCJIa, KMHCTHYCCKAA SHCPIrusd, MOTCHIHAJIbHASA JHCPIUA, MCXaHHYCCKAsA



paboTa, MeXaHWYECKass MOIIHOCTh;, IIPM OMNHCAaHUM TPABWIHLHO TPAKTOBATh
(U3UYECKUIl CMBICT HCIHOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEIIMYMHAMU,

ONUCHIBAaTh M3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHHS,
UCTONB3Yysl (U3MYECKUE BEJIUYMHBI: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYECKAsl DHEPTUS XaOTUYECKOr0 JBHKEHHUS MOJIEKYJI, CPEIHEKBAaApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsSI JHeprus, padora rasa,
KO3 (PUIIUEHT TOJE3HOTO JEeUCTBUS TEIJIOBOTO JBUTATENs; MPHU OMHCAHUH
MPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIHOJIB3YEMbIX BEIUYUH, UX
o003HaYeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYECHHBIE AJIEKTPUUECKNE CBOMCTBA BEIIECTBA U ANEKTPHUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUYUHBIL: DJICKTPUUYECKUMN 3apsij,
BIIEKTPUUECKOE MOJIC, HANPSKEHHOCTD IOJIs, MMOTEHIIAAN, PA3HOCTh MOTEHIINAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, WX OOO3HAUYEHUS U €JAUHUIIbI; YKa3biBaThb (OPMYIIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BETMYNHAMU;

aHAJU3UPOBATh (HU3NUYECKHUE MPOIECCHl U SBJICHUS, UCTOJb3Yys (pU3nuecKue
3aKOHBI Y TIPUHIMIIBL: 3aKOH BCeMUpHOro Tarorenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM DJHEPruv, 3aKOH COXPAaHCHHUS WMITYJIbCa,
NPUHLUMI CYNEPIO3ULMUA CWJI, NPUHLUUI PABHONPABUS HHEPLUAIBHBIX CUCTEM
OTCUY€Ta, MOJIEKYJIIPHO-KUHETUUYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, I'a30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPIUU TEIIOBOTO JBUKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GhOopMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYE€CKOE BBIPAKEHHE U YCIOBHUS (TPaHMUIIbL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHAT, OCHOBHBIC TMPUHIMIBI JEWCTBUS ~MAIllMH, TPUOOPOB |

TCXHUYCCKHUX YCTpOﬁCTB; pas3indaTrb yCJIOBHA HUX 0e30ITacCHOTO HMCIOJIL30BaHHUS B



MMOBCEIHEBHOM KH3HH;

BBITIOIHATh AKCIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3UYECKUX SIBJICHUU U
MPOIIECCOB € HUCIOJB30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHUH, MPHU 3TOM
dbopmynrpoBath NpodaeMy/3aaady U TUIIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTAHOBKY W3 MPEJJI0KEHHOTO 000pYI0BaHUS], TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIEC U3MEPEHUS (DU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO0 W3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (PU3MUECKUMHM  BEJIUYMHAMHU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0aull U rpaduKoB, JA€NIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coOJroaTh MpaBuiia 0E30MacHOr0 Tpy/a MPU MPOBEJAECHUN UCCIICIOBAHUN B
paMKax ydeOHOro HSKCIEpUMEHTa, Y4EeOHO-HUCCIEOBATEIbCKON U MPOEKTHOM
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPONCTB U J1a0OPaTOPHOIO
o0opynoBaHus;

pemarh pacuy€THhIE 3aJadydl C SBHO 3aJaHHOW (DU3MYECKOM MOJIEINbIO,
UCIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,
HEOOXOJIUMbIEe ISl €€ pelIeHusi, MPOBOAUTh PAcuy€Thl U OLIEHUBATh PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelIaTh KAYECTBEHHBIE 3a1a4H: BBICTPAUBATh JOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCY IAECHUN C HCIIOIb30BAHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM
1 (pU3UYECKUX SIBJICHUM;

UCIOJB30BaTh  MPU  pEHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUHU JJIsI IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALINY U
MpECTaBICHUS] YUYeOHONH M HAyYHO-NOMYJISIPHOW HMHQOpMAIUU, MOJIYYEHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydYaeMyt0 HHPOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-PUZHKOB



B pa3BUTUE HAyKW, OOBIACHEHUE MPOILIECCOB OKPYXAIOIIETO MUpPa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3NKE B MOBCEJHEBHOM >XKU3HU
uisi obecriedeHus 0€30MacHOCTH MPU O0pallleHUuu ¢ MpUudOpaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TPYIIE C BBIMOJHEHUEM pPA3JIMUHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBHO pacCHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATh JIEATEIIbHOCTh B HECTAHJAPTHBIX CHUTYyallusX, OICHUBATH BKJIAJl
KaXXJI0r0 M3 YYaCTHUKOB I'PYIIbI B PEIICHUE pacCMaTpUBAEMOil TPOOIEMBI.

115.8.5. [IpenMeTHble pe3yabTaThl OCBOEHUS MporpamMmbl 1o ¢usuke. B
mpolecce u3yueHus Kypca Kypca Qusuku O6azoBoro ypoBHsS B 11 kiacce
OoOy4Jaronuiicss Hay4YnuTCA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI MPUMEHEHUSI HU3YUYEHHBIX (PU3MUECKUX MOJIEIeH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, s/IepHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO sipa MpU pelieHur (U3NYECKUX
3azay;

pacro3HaBath (hU3nYecKue sIBJICHUS (TIPOLIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOM (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JACHCTBUE MAarHUTHOrO TIOJSl Ha
MPOBOAHUK C TOKOM M JBIKYLIUMKCS 3apsifl, JIEKTPOMarHUTHbIE KOJeOaHusd U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpoCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
unrepdepenius, audpakius W TOJNSpU3alvsl CBETa, JUCIEpPCHUs] CBETa,
dhotornexkTpuueckuii 3pdext (hotorddhexT), cBeToBOE TaBiIeHNE, BOSHUKHOBECHUE

JIMHEHYATOTO CIICKTpa arToMa BOJAOpOJa, CCTECCTBCHHAad HW HCKYCCTBCHHAA



PaIMOaKTUBHOCTB;

ONMUCHIBATh M3YUYEHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHEHIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3JUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIIEHUS (MPOLECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAMPSKEHUE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb
KaTYIIIKU, DHEPTUsl JIEKTPUUYECKOI0 W MAarHUTHOTO MOJIeH, MepUoj M 4YacToTa
KoJiebaHUl B KoJebaTeIbHOM KOHTYpE, 3apsii W cujla TOoKa B Mpolecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs] CHUJIa JUH3bI, IPU ONHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(dhopMyJibl, CBA3BIBAIOIIKE TAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMU BEIUUYNHAMU;

ONMUCHIBATh M3YYEHHBIE KBAHTOBHIE SBJICHUS M TMPOLIECCHI, MCMOJb3Ys
(u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPTUsl U UMMYJIbC (OTOHA, IEPUOJ MOJTypacnaga, YSHEPTUs CBI3U
aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAUEHUS U EIUHHUIIBI, YKa3bIBaTb (POPMYIIBI,
CBSI3bIBAIONINE JAaHHYIO (DU3UYECKYI0 BEIMYUHY C JAPYTUMU BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3NUECKON BETUUUHBI;

aHAJTU3UPOBATh (HPU3UUYECKUE MPOIECCHl U SBJICHUS, UCTOJB3Yys (pU3nuecKue
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
UHJYKIINH, 3aKOH MPSIMOJUHEHMHOr0 pacrpoCTpaHEHUs CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st (hororddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MacCOBOTO 4ucla, MocTylathl bopa,
3aKOH PaAMOAKTUBHOTO pacrnaja, MpH 3TOM pa3indaTh CIOBECHYIO POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpaXEHUWE U YCIOBUS (TpaHULbI, 00JIACTH)

IIPUMCHUMOCTH,



ONPENIENATh HAMPABJICHUE BEKTOPA MHAYKIIUU MarHUTHOTO MOJIsl MPOBOTHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTH U OIKCHIBATH H300pa)KEHHUE, CO37aBAEMOE IUIOCKHUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOIHATh AKCIEPUMEHTHl TI0 HCCIEIOBAHUIO (DU3UUECKUX SIBJICHUU U
MPOIIECCOB  C HUCIOJb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX M3MEPEHMI: MPHU 3TOM
dbopmynrpoBath NpodaeMy/3aaady U TUIIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTAHOBKY W3 MPEJJI0KEHHOTO 000pyI0BaHUS], TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILECTBIISITH MPSIMbIE U KOCBEHHbIEC U3MEPEHUS (DU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUST U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTU (PU3MUECKHMX BEJIMYUH C UCIOJIb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEIUYMH B BUJE TaOJIUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI 10 PE3yJIbTaTaM HUCCIIEIOBAHMUS;

coOJroaTh MpaBuiia 0E30MacHOr0 Tpy/a MPU MPOBEACHUN UCCIIEIOBAHUN B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPONCTB U J1a0OPaTOPHOIO
o00opynoBaHUs;

pelmarh pacuy€THhIE 3aJadydl C SBHO 3aJaHHOM (DU3MYECKOM MOJIEINbIO,
UCTOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXO/IMMbIEe ISl €€ pelIeHusi, MPOBOAUTh Pacuy€Thl U OLEHUBATh PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

peniaTh Ka4eCTBEHHBIE 3a/1a4K: BBICTPAUBATh JIOTUYECKHU HEMTPOTUBOPEUUBYIO
LETIOYKY PacCy>XJICHUH C UCII0JIb30BAHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN
1 (pU3UYECKUX SIBIICHUI;

UCIOJB30BaTh  MPU  pEHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC

MH(QOpPMAIIMOHHBIE TEXHOJIOTUH JJIsI IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALINY U



MpEeCTaBICHHUs] Y4eOHON M HAyYHO-NOMYJISIPHOW HMHQOpMAIUU, MOJIYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTy4aeMyt0 HHPOpMAIIHIO;

OOBSCHATHh TPUHIMUIBI JCUCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MAaCHOIO HUCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-PUZHKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXkAIOIIETO MHPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3NKE B MOBCEJHEBHOM >KU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU O0pallleHUuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYIIE C BBIMOJHEHUEM pPA3JIMUHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBHO pacHpenesTh OO0sS3aHHOCTU U
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYyallusX, OIICHUBATH BKJIAJ

KaXX0T0 N3 YHaCTHHUKOB I'pYIIIbI B PCIICHUC paCCManHBaCMOﬁ HpO6J’ICMI)I.
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