[Tpunoxenue 1.

2.1.9. ®enepanbHas padoyas nporpamMma mno yueOHomy npeamery «Puznkar»
(0a3oBbIil ypOBEHB).

115.1.®enepanbHas paboyass mporpamMma Mo ydyeOHOMy npenMery «Dusukay
(6a30BbIl ypoBeHb) (IpeaMeTHast 00JacTh «ECTECTBEHHO-HAYUHbIE MPEIMEThDY) (J1anee
COOTBETCTBEHHO - NporpamMmma no ¢usuke, (u3nMka) BKIIOYAET MNOSICHUTEIbHYIO
3aMHCKY, COIepKaHue O0ydeHHUs], IIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpPaMMBbl 10
busuke.

115.2. ITosicHuTenpHas 3amucka OTpakaeT oOlue Ield W 33Jaud U3YYCHUS
GU3KMKK, XapaKTEpUCTUKY TMICUXOJIOTMYECKUX TMPEANOChUIOK K €ro H3Y4YeHHIO
OOy4YarOIIMMHCS, MECTO B CTPYKType y4eOHOTO IUIaHa, a TaKXkKe MOAXOAbl K OTOOpY
COJIEpP>KaHMsl, K ONPEIEIICHHUIO TUIAHUPYEMBIX PE3YJIBTATOB.

115.3.Conepkannie 00y4deHUs PACKpPBIBAET COJEP)KATEIbHBIC JTUHUH, KOTOPHIE
npeiaraloTes i 00A3aTeIbHOr0 M3Y4YEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero ooOpazoBaHusl.

115.4. IInanupyemble pe3ysibTaTbl OCBOEHHUS MPOrpamMMbl MO (PU3HKE BKIIOYAIOT
JMYHOCTHBIE, METAIlPEeJMETHBIE PE3YyJbTaThl 3a BECh NEPHOJ OOyuYeHHsS Ha YPOBHE
CpeaHero ooiiero oopa3oBaHus, a TaKKe MPEAMETHBIE TOCTHKEHUSI 00yYaroerocs 3a
KaXJIbI{ TOJT 00yUeHHUSI.

115.5.1TosicHuTenbHAs 3aMKCKa.

115.5.1. [Iporpamma 1o @u3uke 06a30BOr0 YpOBHSI Ha YPOBHE CPEIHETO
oOmiero o6Opa3oBaHusi pa3pabOoTaHa Ha OCHOBE TIOJIOKEHUH U TpeOOBaHHM K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC COO, a taxxe ¢ yuéroMm (eaepaibHO pabodeil mporpaMmbl BOCHUTAHHUS U
KOHIENIIMM TpenojaBaHus yuyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNIbHBIX
opranm3anusax Poccuiickoit Denepanuu, pean3yrONIMX OCHOBHBIE O0pa3oBaTEIbHBIC
IPOrPAMMBI.

115.5.2. CopeprkaHue nporpamMmsl o (pU3MKe HANpaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydaromumxcs 10-11 knaccoB npu o0yueHun ux
¢u3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOIO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusM PI'OC COO k miaHUPyEMbIM
JUYHOCTHBIM, MNPEIMETHbIM U METaNpeJIMETHbIM pe3ysibTaTaM OOyYeHHMs, a TaKxKe
YUYUTHIBAET HEOOXOAMMOCTh pealu3allid MEXIPEJAMETHBIX CBsI3eM (U3UKU C
€CTECTBEHHO-HAYYHbIMH YYEOHBIMU MpeAMeTamMu. B Hell omnpenenstoTcss OCHOBHbBIE
Henu u3ydeHus: GU3MKU Ha ypOBHE CpEeAHEro oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PM3UKU: TUUHOCTHBIE, METAIIPpEIMETHBIE, TPeIMETHBIE (Ha
0a30BOM ypOBHE).

115.5.3. [Iporpamma mo Gpu3MKe BKIIOYALT:



[Tnanupyemble pe3yibTaThl OCBOEHHS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM
YHCIIe MPEAMETHBIE Pe3yIbTaThI 10 TOAAM 00YyUYEeHHUS,;

Coneprxkanue yueOHoro npenmMera «Puznka» mo rogam o0ydeHus;

115.5.4. [Iporpamma o (u3uke MOXKET OBITh UCIOJIB30BAHA YUUTEISAMHU KaK
OCHOBa [UIsl COCTaBJICHHMsI CBOMX pabouux mnporpamm. Ilpu pazpaborke paboueit
IporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH YUYTEHBI BO3MOXHOCTH
WCIIOJIb30BaHUs JIEKTPOHHBIX (IIU(PPOBBIX) 00pa30BATEIBLHBIX PECYPCOB, SBISIOIIUXCS
y4eOHO-METOJIMYECKUMH MaTepuaiamMu (MyJIbTUMEIUINHBIE MTPOTPaMMBbI, 3JIEKTPOHHbIE
Y4€OHMKM W 3aJa4HMKH, DJIEKTPOHHblE OHOIMOTEKH, BUPTyaJIbHbIE J1abOpaTOpHH,
UTPOBBIE  IPOrpaMMbl, KOJUIEKIMHM LU(QPOBBIX  00pa30BaTEIbHBIX  PECYpPCOB),
peaIM3yIOUMHU JUIaKTUYECKUE BO3MOXKHOCTH MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, COoJIepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 0Opa30BaHUU.

115.5.5. [Iporpamma 10 (UMK TPEIOCTABISICT  BO3MOXHOCTH IS
peanu3aluy pa3IuyHbIX METOJUYECKHX MOJXO0J0B K OpraHM3aluu OOydeHHs (HU3UKe
NP YCJIOBUM COXPaHEHUs 00s3aTEIbHON YacTH COAEPKAHMS Kypca.

115.5.6. ®du3rkKa Kak Hayka o HauboJjee 0OIIKX 3aKOHAX MPHUPO/bI, BHICTyHas
B KayecTBe y4yeOHOro IMpeaMeTa B LIKOJE, BHOCUT CYILIECTBEHHBIH BKJIAJ B CHUCTEMY
3HaHUU 00 okpy»xaromeM mupe. HIIKoabHBIN Kypc (QU3HKHU - CUCTEMOOOPa3yIOUN 115
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE IIPOLIECCOB M SBJICHUM, HW3Y4aeMbIX XUMHUEH, Ouonorued, ¢GuznuecKon
reorpaueii u actpoHomuen. Vcronb30BaHNe U aKTMBHOE NMPUMEHEHHE (PU3UYECKHUX
3HaHUN OmpeNeNsieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHMl B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHMSI KOCMOCA, ITOJIyYEHHUSI HOBBIX MaTEPUAJIOB

C 3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenne Qpu3nku BHOCUT OCHOBHOW BKJIAJ
B (GOpMHUPOBAHHE €CTECTBEHHO-HAy4YHOH KapTUHBI Mupa OOydaloluxcs, B
dbopMupoBaHrUE YMEHUN MPUMEHATh HAYYHBIM METOJ MO3HAHUS MPU BHIMOIHEHUHA UMU
Y4EOHBIX UCCIICTOBAHUM.

115.5.7. B ocHOBYy kypca ¢pu3uku A ypoBHS CpeHEro o01ero oopa3oBaHus
MOJIOKEH Al UAEH, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPUHIIMIIBI €r0 MOCTPOEHUS.

Nnes wemoctHOCTH. B COOTBETCTBMM C€ HEU KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (QU3HKHU.

WUnest renepanuzaumu. B cooTBercTBUM ¢ Hel Martepuan Kypca (U3MKU
00beIMHEH BOKPYT (hU3MUECKUX Teopuil. Beaymmm B Kypce siBisieTcss (GOpMUPOBaHUE
IIPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Nnes rymanurtapusauuy. Peanuzanus uaed MpeanolaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO NMOTEHIMaNa GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIECTBA, a TaKXXE€ C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU MPOOIEMaMH.



Wnes npuxnannoi HanpasineHHocTU. Kype Gusuku npeamnonaraet 3HaKOMCTBO C
IUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHUN W3YUEHHBIX TCOPUU
Y 3aKOHOB.

Wnest oKOJOTH3alMM  peanu3yercs MOCPEACTBOM  BBEICHHUS  DJIEMEHTOB
COJIEpKaHUs, TMOCBSIIEHHBIX AKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C pa3BUTHEM TEXHUKH W TEXHOJOTUH, a Takxke OOCYXIeHUsS Mpodiem
paIMOHATBHOTO IPUPOIOTIONH30BAHMS M SKOJIOTHUECKOI 0€30MacHOCTH.

115.5.8. Crep:KHEBBIMU 3JIEMEHTaMU Kypca (PU3UKUM HAa YPOBHE CPEIHETro
oO1rero obpa3oBaHus SABIAIOTCA (U3HUECKUe Teopuu ((popMHUpOBaHUE MPEICTABICHUI
O CTPYKType MOCTpOoeHUs (U3HUECKO Teopuu, posin (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJIE, TPaHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

115.5.9. CHuCTeMHO-eSTENHHOCTHBIN MOAXO0A B Kypce (DM3UKU peaTn3yeTcs
mpeXae Bcero 3a CYET  OpraHM3allii  IKCIEPUMEHTATBHOM  NIeATEeThHOCTH
oOyyJaromumxcs.

Jns  Ga3zoBoro ypoBHS Kypca (U3UKH - 53TO HCHOJIb30BaHUE CHUCTEMBbI

(pOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U Ja0OpPaTOPHBIX padOT, KOTOPHIE B
nporpamMMme 1o (usuke OOBEIWHEHBI B OOIIMI CHUCOK YYEHHYECKHX MPAKTUYECKUX
paboT. Brigenenue B ykazaHHOM IMEpedyHe JIaOOpaTOPHBIX pabOT, MPOBOAUMBIX IS
KOHTPOJII M OLEHKH, OCYIIECTBISIETCS Yy4YaCTHUKaMu 00pa3oBaTEIbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW TUIAaHMPOBAHUS M OCHAIIeHHs kabunHeta ¢usuku. [lpu sTOoM
o0ecCIeynBaeTCs OBJIAJICHHE OOYy4YalOIMUMKCS YMEHUSMU TPOBOJUTH KOCBEHHBIE
U3MEPEHUs, UCCIICIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEITMYMH U MOCTAHOBKY OIBITOB
0 MTPOBEPKE MPEI0KEHHBIX TUIIOTE3.

115.5.10. Pemienue pacy€THBIX UM KA4YE€CTBEHHBIX 3aJad C 3aJaHHOM
¢usnyeckoil  MOJENBIO, TMO3BOJSIONICE MPUMEHSITh  WU3YYCHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3felia Kypca, TaK U HHTETpUpys 3HAHUS U3 Pa3HbIX
pa3zaenoB. {15 Ka4eCTBEHHBIX 3a/lad MPUOPUTETOM SBIISIOTCA 3a/laHUsl HA OOBSICHEHHE
NpOTeKaHusl (PU3NYECKUX SBICHHUN M MPOLIECCOB B OKPY)KAIOIICH >KU3HH, TpeOyromme
BbIOOpa (hM3HUECKO MOJENH I CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

115.5.11. B cootBerctBun ¢ TpedoBanusmu ®I'OC COO k marepuaibHO-
TEXHUYECKOMY 00ecleueHnI0 yuyeOHoro npoiecca 0a30Bblid ypOBEHb Kypca (GU3HKU Ha
YpOBHE CpeliHero oOuiero o0pa3zoBaHus JOHKEH U3ydaThCsl B YCIOBUSX MPEIMETHOTO
kaOuHeTa (U3UKUM WM B YCIOBUSX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-Hay4yHOro nukia. Hamnume B kaOuHeTe (u3uku HEOOXOAUMOTO
1abopaTOpHOTO 000PYIOBAHUS VISl BHITIOJHEHUS YKAa3aHHBIX B MporpaMme mo (pusuke
YYCHHUYECKMX  TPAKTUYECKUX  paboT U  JIEMOHCTPAIMOHHOTO  OOOpYIOBaHUS
00s13aTeIBHO.



115.5.12. JlemoHcTparimoHHoe 0060py10BaHne HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM  MHHUMAQJIBHOW  JOCTaTOYHOCTH W OOECMEeYMBaeT  IMOCTAHOBKY
MEPEYUCIIEHHBIX B IpOrpaMMe Mo (PU3KKE KIIFOUEBBIX IE€MOHCTPALNI AJIsl UCCIIe0BaHUs
M3Yy4aeMbIX SIBJIEHUUA U MPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, MX
TEXHUYECKUX TPUMEHEHUM.

115.5.13. JlaGopaTopHoe o00OpyJIOBaHHE JII YUYEHUUECKUX MPAKTHUUECKUX
pabot dhopMupyeTcs B BUJIE TEMATUYECKUX KOMILUIEKTOB U O0ECIEUHUBAECTCS B pacyeTe
OJIHOTO KOMIIJIEKTa Ha IByX 0Oydaronuxcs. Temarnueckue KOMIUICKThI JIa00OpaTOPHOTO

000pyZIOBaHUSI JOJIKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM HCHOJIb30BAHUU
aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJIe TM(POBBIX JTabopaTopuil.

115.5.14.  OcHOBHBIMH LIETSIMU H3y4eHHs] (U3UKH B OO0IIeM 00pa3oBaHUU
SABJISIFOTCSL:

dopmupoBaHUEe UHTEPECA U CTPEMIICHHSI O0YUYaIOINUXCS K HAYYHOMY U3YUYEHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

Pa3Butre mnpeAcTaBiICHUA O HAy4YHOM METOJE IO3HaHUsT U (PopMHUpOBaHUE
UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMHUpOBaHUE HAYYHOI'O MHUPOBO33PEHUSI KaK pe3yjbTara H3y4eHHS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKH;

dopMupoBaHUE YMEHHUN OOBSCHATH SIBJICHUS C HMCIOJIB30BAHUEM (PU3MUESCKUX
3HAHWM U HayYHBIX JI0KA3aTEIbCTB;

dopmupoBaHUEe TMPEACTABICHUA O poOJId (PU3MKU JIS  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

115.5.15. JlocTwkeHHE ATHUX IIeJIeH 00CCIeYMBaETCS PEIICHHEM CIIETyIOMNUX
3a/1a4 B TIpoIlecce 3y4eHus Kypca (U3UKU Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus:

[IpnoOpeTeHne cucTteMbl 3HaHUNA 00 OOMUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKIIIOYAs MEXaHUKY, MOJEKYJISPHYIO (DH3UKY, IEKTPOJIUHAMUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHUpOBaHUE YMEHHUH MNPUMEHSTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3NYeCKNX SBICHUW B TPHUPOAEC W JJII NPHHATHS TNPAKTHUYCCKUX PEIICHHH B
MMOBCEJIHEBHOM KU3HU;

OcBoeHHe CIOCOOOB pElIeHUs Pa3IUYHBIX 3a7a4 C SIBHO 3aJaHHON (PU3HYECKOMN
MOJIENIbIO, 33/1a4, TO/IPA3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHne (DU3NUYECKON MOJIeNH,
COOTBETCTBYIOIIECH YCIOBUSIM 3a/1a4H;

[Tonnmanue GU3NIECKUX OCHOB U MPUHITUTIOB JECHCTBUS TEXHUYECKUX YCTPOIMCTB
Y TEXHOJIOTUYECKHX MPOLECCOB, X BIUSAHUS HA OKPYKAIOILIYIO CPELY;

OBnajeHue METOJaMH CaMOCTOATENIbHOTO IUIAHHUPOBAHUSL M MPOBEJICHUS
(bu3HYECKNX AKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu WHOOpPMAIUH, ONpeaeieHUs
JIOCTOBEPHOCTH MOJIYYEHHOT'O PE3yJIbTaTa;



Co3manue ycioBUMl il Ppa3BUTHS YMEHUW MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

115.5.16. OOmiee 4ucI0 4acoB, PEKOMEHIOBAHHBIX AJI M3Y4YCHHUS (U3HUKHU -
136 gacoB: B 10 kacce - 68 gacoB (2 yaca B HeAeno), B 11 kimacce - 68 yacoB (2 yaca B
HEJICIII0).

[Ipeqnaraemeiii B mporpamme mno (U3MKE TMEPEeUeHb JA0OPaTOPHBIX U
MPAKTUUYECKUX palbOT SABISAETCS PEKOMEIOBAHHBIM, YUUTEIb JEJIaeT BHIOOP MPOBEACHUS
Ja00paTOpHBIX PpabOT U OMBITOB € YUYETOM MHAWBUIAYAIbHBIX OCOOCHHOCTEH
00y4Jarommxcs.

115.5.17. JIrobas pabouas mporpaMma JI0JDKHA TMOJHOCTHIO BKIIIOYATh B CEOs
coJiep>KaHHe JIaHHOW TIPOTPaMMBbI 10 (PU3HKE.

115.5.18. B otnmenpHbIX ciyyasix Kypc (u3uku 0a30BOrO ypOBHS MOXKET
u3ydathcsi B 00béme 204 yaca 3a nBa roga ooyuenus (3 1 B Henento B 10 u 11 kmaccax).
B sTtom ciiyyae yBennuuBaeTcs He MeHee 4yeM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE
UCIIOJIB3YETCSl YUUTENIeM JUIsl M3YUYEHHUS BOIMPOCOB, TECHO CBS3aHHBIX C BBIOPAaHHBIM
npoduiaeM 00yudeHHUs, U yBEIMUYUBAETCS yuyeOHas Harpyska, OTBOJAMMAsl Ha U3y4YEHUE
MEXaHUKHU, MOJICKYJISIPHOW (PU3UKK U DJIEKTPOJMHAMUKH, 3a CUET pACUIMPEHUS YHUCTa
Ja00paTOpHBIX  pabOT  HCCIENOBATENIbCKOTO  XapakTepa U YPOKOB  pelIeHUs
KaueCTBEHHBIX M PaCUETHBIX 3aj1ay.

115.6. Conep>xanue o0yuyenus B 10 kiacce.

115.6.1. Paznen 1. ®uszuka u METOIbI HAYYHOTO TTO3HAHUS.

®duznka - Hayka o npupoae. HayuHble METOZIbI MO3HAHUS OKPYIKAOLIETO MUpA.
Ponp sKkcnepuMeHTa M TEOPUM B MPOLECCE IMO3HAHUA NPUPOJbI. DKCIEPUMEHT B
busuke.

MonenupoBanue (U3NYECKUX SBICHUNA H TpolieccoB. HaydHbie THUMOTE3HI.
duznyeckue 3aKOHBI W TEOpHH. [paHHUIBI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 mecto pusuku B (OpMUPOBAHUH COBPEMEHHOM HAy4YHOW KapTUHBI MUpA,
B MIPAKTUYECKON JICATEIILHOCTH JIIOCH.

JlemoHcTpanum.

AHaJIOTOBBIE U ITU(POBBIE U3MEPUTEBHBIE TPUOOPHI, KOMIIBIOTEPHBIC TaTUHKH.

115.6.2. Pa3nen 2. Mexanuka.

115.6.2.1. Tewma 1. KunemaTtuka

MexaHnnueckoe nBUkeHUE. (OTHOCHUTEIBHOCTh MEXAHUYECKOrO  JIBHIKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepememenre, CKOpPOCTh (CpeIHSSI CKOPOCTh, MTIHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MAaTepUaJbHOM TOYKH, HUX IMPOEKIMH HAa OCH CHUCTEMbl KOOpJHWHAT.
CnoxxeHue nepeMeIleHil U CI0KEHUE CKOPOCTEH.



PaBHOMepHOE U pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOe aBwxkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUATIBHON
TOYKH OT BPEMEHHU.

CBoOoaHOe najzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBosmHeiHOE ABMKEHHE. [[BH>KEHHME MAaTEpUAIBHOW TOYKH 10 OKPYKHOCTH C
MOCTOSTHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTb, JIMHEWHAsT CKOPOCTh. [lepuon
1 yactoTta oOpanieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckre yCTpocTBa U MPAKTUUECKOE NMTPUMEHEHHE: CIIUAOMETP, ABUKCHUE
CHapsJI0B, LICITHbIE U PEMEHHBIE NIEPEIAYU.

JlemoHcTpanuu.

Mogenp cucteMbl OTCYETA, WIUIIOCTpPAUUsl KUHEMAaTHYECKUX XapaKTEPUCTHUK
JBUKEHUSL.

[IpeoOpazoBanre IBUKEHUI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwKeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpaBnenue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

YyeHnueckuil H3KCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI

N3ydyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIbI0 ONPEIACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IyTAMHU, [POWIEHHBIMU TEIOM 32
IIOCJIEIOBATEbHBIEC PABHBIE IIPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUU

C HA4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuyenue nBmKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIIBHO.

115.6.2.2. Tewma 2. /lunaMuka.

[Ipuannn otHocutensHOCTH ['anmites. [lepBsoiii 3akoH Herorona. MHepruansHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnio3uuuu cuil. Bropoit 3akon Hetotona s
MaTepUAIBHOW TOYKH. TpeTnit 3akoH Hbr0TOHA 111 MaTEpUANIBHBIX TOYEK.

3aKkoH BCEMUPHOTO TAroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Bunbl tpenus (moxos, ckoipxeHusi, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cuina TpeHUs! CKOJIbXKEHUs U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
COIIPOTUBIICHUS NPU IBUKCHUU TEJIa B )KUIKOCTHU WM Tase.

[TocTynarensHOE U BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpauieHus. [1imedo cuitbl. Y ciioBust paBHOBECUS
TBEPAOIO Tena.



TexHndeckne yCTpOMCTBA M IPAKTUYECKOE TNPUMEHEHUE: IOIUIUITHUKY,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

JlemoHCTpanuu.

SIBrnienue nHEPIUN.

CpaBHEHHME MACC B3aMMOJICMCTBYIOIIUX TEIL.

Bropoii 3axkoH HerotoHna.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBECHUS TBEPAOTro Teia. Buabl paBHOBECHS.

YyeHnveckuit IKCIIEPUMEHT, JIa00paTOPHBIEC PAOOTHI

N3yuenue ABm>keHUs OpycKa MO HAaKJIIOHHOM TMIIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHUKAKOWIMX B IPYXUHE U
pe3rHOBOM 00pasile, OT ux aedopMalum.

HccenenoBanne ycinoBU paBHOBECUS TBEPIOIO TEJIA, UMEIOLIErO OCh BPALLICHMUS.

115.6.2.3. Tema 3. 3aK0HBI COXpaHEHHUsI B MEXAHUKE.

Nmiynbc MaTepuanbHON TOUKH (TeJa), CUCTEMbl MaTepHalIbHBIX ToueK. MIysbe
CWIbl M WM3MEHEHUE HMIIYJIbCA TeJIa. 3aKOH COXPAaHEHMsSI HUMITyJbca. PeakTuBHOE
JBH)KCHUE.

PaGora cuiibl. MOIITHOCTE CHJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYkW. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUH.

[TotenmnuanpHas 3Heprus. [loTeHIManpHas HEpruss ynpyro nedopMupoOBaHHON
npyxunsbl. [loTeHnanbHas YHEPTUA Tea BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHManbHble 1 HEMOTEHUHAIBbHBIE CHIIbl. CBsA3b pabOThl HEMOTEHUMATbHBIX
CUI C HW3MEHEHHEM MEXaHMYECKOM OHHEPIMM CHUCTEMBI TeEJ. 3aKOH COXPaHCHHMs
MEXaHWYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, TIBUKEHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoa moTeHIIMANBEHON YHEPTUU B KHHETUYECKYIO 1 OOpaTHO.

YyeHn4eckuit IKCIIePUMEHT, JIa00paTOPHBIE PAOOTHI

N3ydenue aOCOMIOTHO HEYNpPYyroro yjaapa ¢ TIOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.



HccnenoBanue cBsizu pabOThI CUJIBI C M3MEHEHHEM MEXaHWYECKON DHEPruu Tela
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'YTa.

115.6.3. Paznen 3. MonekynsapHas pu3uka u TepMOIUHAMHUKA.

115.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

OCHOBHBIE TMOJIOKEHUSI MOJEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE

obocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep IBUKEHUS U
B3aUMO/JICMCTBUS YACTHUIL] BELIECTBA. MO CTPOEHUS Ta30B, KUIKOCTEN U TBEPABIX
Te U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepbl
monekyn. KonnuectBo BemectBa. [loctostHHas ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u €€ uzMepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens upeanbHOoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHUHETHUYECKON
TEOPUH UICATTBHOTO raza. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHETHIECKOM
SHEPryU TEIUIOBOrO ABWKEHUS yactull ras3a. Illkana temneparyp KenbBuna. I'azoBbie
3aKoHBI. YpaBHeHue MenneneeBa-Knaneiipona. 3akon [lansTona. M3ompoiieccsl B
UJICaTbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['padudeckoe npencrapieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue yCcTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemoHcTpanuu.

OMBITHI, TOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BellleCTBa, (hoTorpaduu MoIeKy
OpraHUYECKUX COCTMHEHUM.

OnpiThl 110 U PY3UHN )KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogenp onsita lTepHa.

OMBITHI, I0KA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJECHCTBHUS.

Mogenp, WILTIOCTpUpYIOLIas MPUPOAY AABJICHHS I'a3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSHHMS — WACAIBHOTO  Tasa,
M30MIPOIIECCHI.

Y4eHUueCKUi IKCIIEPUMEHT, J1abOpaTOpHbIE PaOOTHI

Onpenenenne macchl BO3AyXa B KIACCHOM KOMHATE€ HAa OCHOBE H3MEpPEHUU
0o0bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCHUMOCTH MEXIY NapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOJIUHAMUKHU.

TepMmonnHamuueckass cucrema. BHyTpeHHSE DHeprus TEpMOJIMHAMHYECKOU
CUCTEMBI M crocoObl €€ m3meHeHus. KonmdectBo TemnoTsl W pabora. BHyTpeHHss
SHEpPrus OJHOATOMHOIO MAEAIBHOIrO rasa. Buibl Teronepenaydn: TEIUIONPOBOIHOCTD,
KOHBEKIIUS,



U3IIydeHHE. YJelbHas TEIUIOEMKOCTh BemecTBa. KonnuecTBO TEIIOTHl MpU
Teronepeaaye.

[Tonstue 00 ammabatHoM mpouecce. llepBblli 3aKOH  TEPMOJAMHAMMKHU.
[IpumeHenue mnepBOro 3aKOHAa TEPMOJMHAMHMKM K u3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TennoBble MamuHbl. [IpuHIUMOBL AeMCTBUS TEMIOBBIX MaliuH. [IpeoOpa3oBaHus
PHEPruM B TEIUIOBbIX MamrMHax. Ko3@duuueHT mnose3Horo JeHCTBUA TEIIOBOU
mamuHbl. Hukn KapHo U ero kod@@uuUeHT Moyie3HOro AEUCTBHUS. DKOJOTUYECKUE
po0IeMbI TEIJIOIHEPTETUKH.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  INPUMEHEHHE:  JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOJMIbHUK, KOHIUIIMOHED.

JlemoHCTpanuu.

M3MeHeHne BHYTpEHHEH SHEPruu Tejla MpU COBEPILIEHUU pabOThI: BBUIET IPOOKU
u3 OyTBUIKU TOJ IEHCTBUEM CXKAaTOTO BO3[yXa, HarpeBaHue >pupa B JaTyHHOH TpyOke
nyTéM TpeHus (BUICOAEMOHCTpaLus).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu TeIionepeaaye.

OneIT 0 a1Ma0aTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOHMHBI, JBUTATeNIss BHYTPEHHETO CTOPaHUs, PEAKTUBHOIO
JIBUTATEIS.

YyeHnueckuit HIKCIIepUMEHT, J1a00paToOpHbIe PaOOTHI

N3mepenne yaenbHoi TEMI0EMKOCTH.

Tema 3. Arperatsble cocTosiHUS BeniecTBa. @a3zoBbie EPEXOIbI.

[TapooOpazoBanne u koHzaeHcauusi. McnapeHue u kumneHue. AOCOTIOTHas U
OTHOCUTEJIbHAsL BJAXHOCTh BO3AyXa. HacelmeHHbli mnap. YaenpHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypPbl KUTICHHSI OT 1aBJICHHUS.

Teépmoe Temo. Kpucrammmueckue u amopdubie Tena. AHHU30TPOIUS CBOMCTB
kpuctaymoB. JKunkme kpucrtamisl. CoBpemeHHble Marepuansl. [lmaBienue wu
KpucTan3anus. Y aenpHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TEIIOBOro OajaHca.

TexHuueckrue yCTpPOMCTBA U MPAKTHYECKOE NPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOITYUYEHUS COBPEMEHHBIX MaTepHUalioB, B TOM
YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

JlemoHcTpanuu.

CBolicTBa HACBHIICHHBIX NIAPOB.

Kunenve npy NnoOHM>KEHHOM JaBJICHUU.

CnocoObl U3MEpPEHHUs BIaKHOCTH.

Habmionenne HarpeBaHuss W IUIABJICHHS  KPUCTANIMYECKOTO  BEIIECTBA.
JleMOHCTpanust KpuCTaJIoB.



YyeHn4eckuil 3KCepUMEHT, JT1abopaTopHbie padoThl M3MepeHrne OTHOCUTENbHON
BJIAJKHOCTH BO3yXa.

115.6.4. Paznen 4. DnekTpouHaMuKa.

115.6.4.1. Tema 1. DnexrpocraTuka.

DJIeKTpU3alus Tel. DIJIEKTPUUECKUN 3apsan. [[Ba BHUIAa 3JIEKTPUUYECKUX 3apsioB.
[IpoBOIHUKH, NUANEKTPUKA W TOJIYNPOBOJAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsna.

B3anmoneiictBue 3apsanoB. 3akoH Kysona. ToudeuyHbIl 3J€KTpUYECKHNA 3aps.
Onektpuueckoe  nosie.  Hanpspk€HHOCTh  anekTpuyeckoro  moiid.  [IpunHiun
CYyHEPHO3ULIUN dIIEKTPUUECKUX ToJIeH. JIMHNKM HApsHKEHHOCTHU AIEKTPUYECKOTO TOJIA.

Paborta cun anektpocratudeckoro mojs. Ilorennuan. Pa3sHoOCTh MOTEHIIMATIOB.
[IpOBOIHUKM W JOMAJIEKTPUKA B DIIEKTPOCTATHYECKOM mosie. Jluasnexkrpuueckas
MIPOHULIAEMOCTb.

OnexktpoéMKocTh. KoHmeHcaTtop. OJEKTPOEMKOCTh IIOCKOTO KOHAEHCATOopa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHWE: AIEKTPOCKOIL,
ANEKTPOMETP,  AJNEKTPOCTATUYECKasl  3allliTa,  3a3€MJICHHE  DIJIEKTPOIpPHUOOPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anIapar, CTPYWHBIN IIPUHTED.

JlemoHcTpanuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3anmojelicTBue HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B IEKTPOCTATUYECKOM IIOJIE.

DnekTpocTraTuyeckas 3ammTa.

JIA3IIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh AJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IJIOLIAJU IJIACTHH,
PaCCTOSIHUSA MEXy HUMH U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

YueHnueckuit AKCIIEPUMEHT, 1ab0paTopHbIe paboThl N3mepenue
ANEKTPOEMKOCTH KOHAEHCATOPA.

115.6.4.2. Tema 2. TloCTOAHHBIM HNEKTPUYECKUN TOK. TOKHM B pas3IMYHBIX
cpenax. OJNEKTPUYECKUMH TOK. YCIOBHS CYHIECTBOBAHMS DSJIEKTPHUYECKOTO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE  CONPOTHUBJIEHUE. YJEIbHOE CONPOTHBJIEHUE  BEIIECTBA.
IlocnenoBarenpHOE, IapaJuIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora  smektpmueckoro  Toka. 3akoH  JDkoyns-Jleanma.  MomHOCTB
AIEKTPUYECKOTO

TOKA.



DNEeKTpOABHKYLIAsl CUJIa U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) 3eKTpruueckoil renu. KopoTkoe 3amMbIKkaHue.

DNEeKTpOHHAs] MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COIPOTHBICHUS
METAIJIOB OT TemnepaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKNN TOK B BakyyMe. CBOWMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IpUMECHAast IIPOBOJAMMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p-ni-niepexoa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUA  TOK B pacTBopax W paciulaBaX  DJIEKTPOJIUTOB.
DIEKTpOaUTHYECKAS JUCCOUALINS. DIEKTPOIH3.

DJIEKTpUYECKUN TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTEIbHBIN pa3ps/l.
Monnus. 11na3zma.

TexHuyeckue yCcTporucTBa U IPaKTUIECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOUHUKU TOKa, 3JIEKTpOHArpeBaTesIbHbIe MPUOOPHI, 3JEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAaKYyMHBIA JUOJ, TEPMHUCTOPHl U
(OTOpE3UCTOPHI, NOTYIPOBOJHUKOBBIN AHO/, TaJbBAHUKA.

JlemoHCTpanuu.

W3mepeHne CUITbl TOKA 1 HaIIPSKEHUS.

3aBUCHUMOCTb COINPOTUBIICHUS] UWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IIJIOIIA TN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpsmMoe um3MepeHue INIEKTPOABMXKYIIEW cuibl. KopoTkoe  3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHUMOCTh COIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JIEKTPOIIUTOB.

HckpoBoui pa3psia v MPOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

YdeHn4ecKuil SKCIIePUMEHT, Ta00paTOpHbIE pabOTHI

N3ydeHne cMEemaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne SIeKTpOABWKYLIEH CHJIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

115.6.5. MexnpeaMeTHbIE CBSI3HU.

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kjacce oCyIiecTBIsSETCS C
y4E€TOM COJIEPIKATETBHBIX MEXIPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHble IOHATHS, CBA3AHHBIE C HW3YYEHHMEM METONOB HAy4HOI'O
NO3HAHUS: SIBICHUE, HAYyYHBIH (haKT, TMIIOTe3a, pu3ndecKkass BeIMUMHA, 3aKOH, TeOpus,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIETb, U3MEPEHUE.



MaremaTuka: pelieHne CUCTeMbl YpaBHEHHWI, JTWHEWHas (QyHKIWA, mapadora,
runepOoiia, ux rpadMKi U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CHHYC, KOCUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOMKIECTBO, BEKTOPBI M UX
MPOEKIIMHA HAa OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buosnorus: MexaHnueckoe JABUKEHUE B )KUBOM nipupojie, auddysus, ocmoc,

TEII000MEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOEC PABHOBECHUE),
ANIEKTPUUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

XuUMUS: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOWCTBA TBEPIBIX TEN, KUAKOCTEH MU TIa3oB,
AIEKTPUUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALINS, raJbBaHUKA.

['eorpadusi: B1axXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

TexHomnorus: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAaHUEM MEXaHU3MOB, yU&T
TPEHUsS B TEXHUKE, MOJIIWIHHWKH, WCIOJIb30BAaHUWE 3aKOHA COXPAHEHHUs HMMITyJbCa B
TeXHUKE (pakera, BOJOMET W JApPYrue), JABUTATEb BHYTPEHHETO CrOpaHMs, NapoBas
TypOuHa, OBITOBOW  XOJOJWUJIBHHUK, KOHJMUIIMOHEP, TEXHOJOTUM  MOJyYEHUS
COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, W HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DJJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
MPUHTEP, DJEKTPOHArpeBaTelibHbIe MPUOOPHI, DJIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKa.

115.7. Conep>xanue o0yueHus B 11 kiacce.

115.7.1. Paznen 4. DnekTpoauHaMukKa.

115.7.1.1. Tema 3. MarHuTHOE 10JI€. DJICKTPOMArHUTHASI UHTYKITHS.

[TocTostHHBIE MarHUTHI. B3anMo1eNCTBUE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe

none. Bexkrop MarHuTHOM uMHAyKuuH. [IpuHOMO Cyneprio3uuuu MarHUTHBIX
noJjie. JIMHUM MarHUTHOW WHIAyKOWu. KapThHa JUHUNA MAarHUTHOM WHAYKIWU IIOJIA
MOCTOSTHHBIX MarHUTOB.

MarnuTtHoOe 1oJsie MPOBOJHUKA ¢ TOKOM. KapTuHa NTMHUN MHIYKIMH MarHUTHOTO
MoJsl JUIMHHOTO TMPSAMOTO NPOBOAHMKA M 3aMKHYTOrO KOJIBIIEBOTO MPOBOJA-HUKA,
KAaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmoaencTBue mpoBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb W HampasieHUE. J[BH>KeHUE 3apsHKEHHOW YacTHUIIbl B
OJIHOPOJIHOM MarHuTHOM nosie. Pabora cuiibl JlopeHiia.

SIBneHHE >JIEKTPOMArHUTHON MHAYKUIHUU. [[OTOK BEKTOpa MarHUTHOW WHIYKIIHH.
DNEKTpOABIKYIIAS CUJIa MHAYKIIMU. 3aKOH AJIEKTpOMarHuTHoi nHaykunu dapanes.

BuxpeBoe aeKTpUYECKOoe Tosie. DJEKTPOJBIXKYIAs CUjla HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJ€HME  CAMOMHIYKIMHU.  OJJEKTPOABWKYyIIas  Ccuja
CaMOUHTyKIIHH.



DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTporuCcTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUTHI,  DJIEKTPOJABUTATENb,  YCKOPUTEIU  DBJIEMEHTAPHBIX  YaCTHII,
WHyKIIMOHHAS TI€Yb.

JlemoHcTpanum.

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MyYKa MarHUTHBIM TOJIEM.

JIvHMM MHAYKIIMY MarHUTHOTO MOJIS.

B3anmojelicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJICKTPOJBWKYIIEH CHJIBI HMHIYKIHU OT CKOPOCTA HW3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHre caMOUMHAYKIIUU.

YueHnuueckuit SKCIEPUMEHT, J1a00paTOpHbIE padOTHI.

N3ydeHre MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

WccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

115.7.2. Paznen 5. Konebanus v BOJTHEL.

115.7.2.1. Tema 1. MexaHnuueckue 1 3JIEKTPOMArHUTHBIE KOJICOAHMSI.

Konebarenshas cucrema. CBoOoHbIe MEXaHUYECKHUE KOJIeOaHMsI.
['apmonuveckue kosnebanms. I[lepuosn, uacrora, ammutyaa u (asa KojaeOaHHA.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKuid MAasTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanwmii. [IpeBparerne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiii  koHTYp. CBOOOJHBIE BJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJeaTbHOM  KOJIeOATeThbHOM KOHTYpe. AHAJIOTUST MEXIy MEXaHWYEeCKUMU U
ANIEKTpOMarHuTHeIMU KosieOanusimu. Gopmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B
UJeaJbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBneHne o 3aryxaromuXx KojieOaHUsSX. BbIHYyXJIeHHbIE MEXaHWYeCKHe
kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennblii  TOK. CHHYyCOMZANbHBII  NEPEMEHHbIH TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE M [JEHUCTBYIOLIEE 3HAYECHHE CHJIBI TOKa U
HaIpsKEHHUS.

Tpancpopmarop. IlpousBoacTBo, mepemada u TOTPEOJICHHE JIICKTPUUECKOU
SHEPIruM. OKOJOTMYECKHUE PHUCKU MpU MPOU3BOJACTBE AEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HH.



TexHndeckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: JIEKTPUUECKUAN 3BOHOK,
reHEPaTop MEPEMEHHOT0 TOKA, JIMHUU JJIEKTponepeaay.

JlemoHCTpanuu.

UccnenoBanne  mapaMeTpoB KoJeOaTeIbHON CUCTEMbI (TTPY>KUHHBIH

WM MAaTeMAaTUYECKUM MasiTHUK).

HaGmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HabGmonenue pe3oHaHnca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl  (3aBUCUMOCTU CHJIBI TOKAa W HAIpPSHKEHUST OT BPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pesonanc 1pu  1OCIEAOBATEIBHOM  COCAUMHEHHUHM  PE3UCTOpPA,  KaTYIIKH
VHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenps TUHUM IEKTPONEpEAaAUH.

YdeHn4YecKuil SKCIIePUMEHT, Ta00paTOpHbBIE padOTHI

HccnenoBanne 3aBUCUMOCTH IEPUOJAA MaibIX KoJi€OaHUM rpy3a HAa HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccenenoBanne NMEpEMEHHOTO TOKA B LIEMHM W3 IOCIEAOBATEINBHO COEOUHEHHBIX
KOHJIEHCATOpAa, KaTYIIKU U PE3UCTOPA.

115.7.2.2. Tema 2. MexaHU4eCKHE U DJIEKTPOMATHUTHBIEC BOJIHBI.

MexaHnueckue BOJHBI, yciaoBus pacnpoctpanenus. [lepuona. CkopocTb

pacrnpocTpaHeHuss W JJdvMHAa BOJHBL. llomepeduHble W MPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u niupaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [’ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI M3JIYYEHUS SJICKTPOMATHUTHBIX BOJIH.
B3aumnass opuentanus BektopoB E, B, v B anexrpomarHutHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaX€HWE, NPEIIOMJICHUE, TOJspu3anus, audpakius,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMArHUTHBIX BOJH. [IprMeHEHME HJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PaIMOCBSI3U U TeNEBUAEHUS. Paguomokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPA3BYKOBasi [IMArHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neup.

JlemoHCTpanuu.

OO6pazoBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIIEHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenune natepdepenninu u gudpakiinid MEXaHUIECKUX BOJIH.

3BYKOBO pe30HaHC.

Habnronenue B3 rpOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW M 4aCTOTOM
KOJIEOaHMI.

HccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJH: OTPAXKEHUE, MPETOMIICHHUE,
noJiipu3anys, 1upaxkuus, THTepPepeHIus.

115.7.2.3. Tewma 3. OnTuka.

I'eomerpuueckass onrtuka. [IpsMonuHelHOE paclnpoCTpaHeHHWE CBETa B
ogHOopoaHOU cpexe. JIyu cBera. ToueyHbId HCTOYHHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne nzodpaxeHuit

B IUIOCKOM 3€pKaJie.

[Tpenomnienue cBeta. 3akOHBI MpeNOMJICHUS cBeTa. AOCOJIOTHBIM MOKa3aTeib
npenomieHus. llomHoe BHyTpeHHee oTpaxeHnue. lIpenenpHbld  yros IOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro ceera. LIBerT.

CoOuparomue u pacceuBaromye JUH3bl. ToHKas JnH3a. POKYCHOE pACCTOSHUE U
ONTUYECKasi cuia TOHKOM JuH3bl. [locTpoeHune u300paxkeHUd B COOMpAOIIMX U
paccenBaronX JUH3ax. PopMysia TOHKOH JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas onrtuka. UHtepdepenuust cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIIOBUS
HAOJIIOICHUSI MAKCUMYMOB MU MHUHHUMYMOB B HHTEP()EPEHLIMOHHOW KapTHHE OT ABYX
cUH(pA3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOJICHUS TIIaBHBIX
MaKCHMYyMOB IpH MaJIEHU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKLNOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: OYKH, JIyIa,
(doToamnmapaTt, MPOCKUMOHHBIA anmnapar, MUKPOCKOI, TEJIECKOIl, BOJOKOHHAsI OITHKA,
Ju(pakMOHHAs PEIETKA, MOISIPOU/I.

JemoHCcTpanuu.

[IpssMONMHENHOE pPacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuueckue npudOpkI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOomna.

Hab6monenue natepdepeniinm cBera.

Hab6monenune nudpaxiuu crera.

HabGmronenne nucnepcuu cBera.

[lonydeHnne ciekTpa ¢ MOMOUIBIO PU3MBI.

[TonyueHue cekTpa ¢ MOMONILI0 TUPPAKIUOHHON PEIIETKH.



HabGmronenue monsipu3aiuuy cBeTa.

Y4eHn4ecKkuit HIKCIIEPUMEHT, JIA00paTOPHBIC PAOOTHI

W3mepeHne nokasaTess peaoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

HaGmronenue aucnepcuu cBera.

115.7.3. Paznen 6. OcHOBBI crielIManbHON TEOPUH OTHOCUTEIIBHOCTH.

I'paHuLbl IPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. llocTynarel crienuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTh MOJAYJS CKOPOCTHM CBETa B BaKyyMe,
MPUHLUI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpallCHUE
JUTUHBI.

DOHeprus U UMIYJIbC PEISATUBUCTCKOM YaCTHIIBI.

CBsi3b Macchbl C SHEPrUed W HUMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIbl. DHEPTHs
MIOKOSI.

115.7.4. Paznen 7. KBanToBas ¢usuka.

115.7.4.1. Tema 1. DnemeHTHI KBAHTOBOW ONTHUKH

®oronsl. ®opmyna Ilnanka cBs3u s3HEprun QOTOHA C €ro YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue Gorodddexra. Onwvitel A.I'. CroneToBa. 3aKOHBI
dboroaddexra. YpaBHenue OuHmTelHa g ¢doTtodddexra. «KpacHas TpaHHUIA
dboToarddexra.

JaBnenue ceera. OnbiTel I1.H. JIebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuueckrue YCTpOWCTBA H MPAKTHUYECKOE TMpUMEHEHHe: (HOTOIIIEMEHT,
dhoTOoMaATUMK, COTHEUHAS OaTapes, CBETOIUOI.

JlemoHCTpanuu.

®o1o3¢h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTo3PdeKTa.

Cseronnos.

Conneunas Oartapes.

115.7.4.2. Tema 2. CtpoeHue aToma.

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuio a -4acTHIL.
[Tnanerapnast mogens aroMa. [loctynatel bopa. M3nydenue u nornoiienue GoToHOB

IpU MEPEXOJE€ aToMa C OJHOrO0 YpOBHS SHEPrUU Ha Apyroil. Buabl cnekTpos.
CrexTp ypoBHEHN 3HEPTUH aTOMa BOJOPO/A.

BonnoBeie cBouctBa 4actuil. BosnHbl e bpois. KopnyckynsipHO-BOJTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.



TexHndeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cIeKTpOoCKOIT), Ja3ep, KBAHTOBBINA KOMIIBIOTED.

JlemoHCTpanuu.

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TnHeHyaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

YyeHnueckuit SKCIepuMEHT, J1ad0paTopHbie PadbOTHI.

HaGmroienre TnHe4aToro crnekTpa.

115.7.4.3. Tema 3. AToMHOE 5/IpO.

OKCHEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOeHHsd snapa. OTKpbITHE
paanoaktuBHOCTH. OmbIThl Pe3depdopaa mo omnpeneneHuro cocraBa pajlOaKTUBHOTO
u3nyuyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. Binusaue painoakTHUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTkpbiTHE TpoTOHa M HelTpoHa. Hykimonnas wmoxens sagpa ['elizenOepra-
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30tornst.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue.
3aKOH paJuOAaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepnsiit peaktop. Tepmosepubiii cuHTe3. [IpoOaeMbl 1 IEPCIIEKTUBHI sIICPHON
DSHEPTrEeTUKU. DKOJIOTUUECKUE ACTIEKThI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTozb! HaOIOIEHUS M pETUCTPALMK SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA M IIPAKTHMYECKOE IPUMEHEHHWE: J03UMETp, Kamepa
Buiibcona, siiepHblil peakTop, aToMHast Oomoa.

JlemoHCTpanuu.

CU€TUMK MOHU3HUPYIOIINX YACTHLI.

YyeHnueckuil H3KCIIepUMEHT, JIabOpaTOpHbIE PaOOTHI

HccnenoBanue TpekoB YacTHIL (M0 TOTOBLIM (oTOrpadusim).

115.7.5. Pazzen 8. DieMeHTbl aCTPOHOMUU U aCTPOU3UKH.

Ortanbl pa3BUTHS acTpoHOMUHU. [IpHKiIagHOE M MHPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. CozBe3nus, spkue 3BE3IbI, IUIAHETHl, MX BUAMMOE
JBUKEHUE.

Conneynas cucrema.

Comnnie. ConHevyHas akTUBHOCTh. McTounuk sHepruu CojiHila 1 3BE3/1. 3BE3BI,
UX OCHOBHBIC XapaKTEPUCTUKU. Jlmarpamma «CIEKTPaJIbHBIA KJIACC - CBETUMOCTBH).



3BE3/1bI MNIABHOM MOCIJIEIOBATENBHOCTH. 3aBUCUMOCTh «MAacCca - CBETUMOCTbY» JUIS 3BE3]L
rJIaBHOM  moclieloBaTesibHOCTH. BHyTpeHHee cTpoenue 3BE371. CoOBpEeMEHHbIE
IIPEICTABIICHUS O IPOUCXOKIECHUHU U 3BOJIIOIMU COJIHIIA U 3BE3. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte - nHama [anaktuka. Ilonoxenme wm nBwxkenue ConHoa B
[Namaktuke. Tunbl ranaktuk. Paguoramaktuku m KkBasapel. UEpHBIE OBIPBI B sApax
TATAKTHUK.

Bcenennasi. Pacmiupenne Bcenennoi. 3akon XaO06ma. PaszOeraHue rajgakTuk.
Teopus bonbioro B3pbeiBa. PelMKTOBOE M31yYeHHUE.

MacmtabHas ctpykrypa Beenennoit. Metarainaktuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yyenndeckue HaOIIOIEHUS.

Habmronenuss HEBOOPYKEHHBIM TIJIa30M C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX
NPUIIOKEHUH I OIpeIeIeHHsI TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CeBEpHOT0 NOJIyIIApUs U IPKHUE 3BE3]IBI.

HabGmronenus B teneckon Jlynsl, mianer, Maeunoro [lyTtu.

115.7.6. O6o01aroniee NTOBTOPEHUE.

Ponb ¢pu3uKu M acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKON, COIIMAIbHON
U 3THYECKOU c(epax NesaTebHOCTH Ye0BEKa, POJb U MECTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4yHOH KapTUHE MUpa, pojib (puznyeckod Teopuu B (HOPMHUPOBAHUU
MPEACTaBlICHU O (PU3NYECKON KapTUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MHpa B
o0LIEM pPsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

115.7.7. MexnpeaMeTHbIE CBSI3HU.

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBIsieTCsl ¢
y4€TOM COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBsI3ed ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHsle TOHATHS, CBA3AHHBIE C W3YYEHHMEM METONOB HAy4HOI'O
MO3HAHMS: SIBJICHUE, HAYyYHBINA (haKT, TUIIOTe3a, pu3ndYecKasi BEIMUMHA, 3aKOH, TeOpus,
HaO0JII0ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

MaremaTuka: penieHue CHCTEMbl YpaBHEHHM, TPUTOHOMETPHUUYECKHE (PYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HMX NPOEKUWH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIE
AJIIEMEHTAPHBIX (PYHKIUH, TPU3HAKHU MOJ00US TPEYTOIbHUKOB, OMpEIeICHUE TUIOIAAH
MJIOCKUX (UTyp ¥ 00BEMA TelL.

buonorusi: snekTpuueckue SIBICHHS B JKUBOW MPHUPOAE, KoJebaTelbHbIe
JIBUKCHUSI B KUBOW MPUPOAE, ONTHYECKUE SIBIICHUS B KUBOW MPUPOAE, ICUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

XHUMUSA: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKass CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.



['eorpadusi: MarHUTHBIE TIOMIOCA 3EMITH, 3QJIEKW MArHUTHBIX Py, (HOTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSCCHUMN.

TexHonorus: JIMHUU 3JIEKTpOIiepeiay, TeHepaTop NEPEMEHHOTO TOKa,

ANEKTPOABUTATENb, UHAYKIIMOHHAS T€Yb, pajap, paauonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, NPOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEYHas Oarape.

115.8. [Inanupyembie pe3ynbTaTbl OCBOEHUSI MPOTpaMMBbl 10 (U3HKE Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl.

115.8.1. OcBoenue yueOHOro mpeamera «duszrka» Ha ypPOBHE CPEIHETO
obmero oOpazoBaHus (0a30BBI YpPOBEHB) JIOHKHO OOECIEUUTHh JIOCTHKCHHE
CIIEIyIONUX JINYHOCTHBIX, METANpPEIMETHbIX U MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB.

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nkay TOHKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcsi  PyKOBOJICTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEH TO3WIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIUH, MO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM [IEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITa
W OmbITa JEATEIbHOCTH B TMPOLIECCe pealu3allid OCHOBHBIX  HampaBICHUU
BOCIIUTATEJILHOU JESITEILHOCTH, B TOM YHUCJI€ B YaCTH:

1)  TpaxxaaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMHU O0YYarollerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJUIUOHHBIX  OOIIEYETOBEUYECKMX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTM COBMECTHYIO [I€ATE€IIbHOCTh B HHTEpPECcaX TIPakKJIaHCKOTO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTraHU3aIlNH;

YMEHHE B3aUMO/ICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHU C UX
(GYHKIUSMHA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATETbHOCTH;

2)  TaTPUOTHUYECKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPAXKTAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKCHHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE;

3)  IyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBE/ICHHUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHUCIE B
JEeATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;



4)  SCTETUYECKOIo BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ACTETHUKY HAYYHOTO TBOPYECTBA,
npucyiiero Gpusndeckoi Hayke;

5)  TpydOBOIrO BOCHUTAHUS:

HWHTEpEeC K pa3audyHbIM chepaM npodeccuoHanbHON AESTEIbHOCTH, B TOM YHUCTIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHUE COBEPILATh OCO3HAHHBIM BHIOOp OyayIIen
npodeCcCcur 1 peanru30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC TJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M CcamMOOOpa3oBaHUIO B 00J1acTH
(bU3UKH Ha TPOTSHKEHUHU BCEH JKU3HU;

6)  DKOJOTHYECKOTO BOCITUTAHMS:

chOpPMHUPOBAHHOCTh  DKOJIOTHYECKON  KyJIbTYpPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa dKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHHUE M OCYILECTBJIICHUE JICMCTBUI B OKPYKAKOIIECH CpeAe Ha OCHOBE
3HAHUS LEJIEH YCTOWUYUBOTO PA3BUTHUSA YEJIOBEYECTBA;

Pacmupenue ombiTa ACSTEIBPHOCTH DKOJIOTHYECKOW HAIMPaBICHHOCTH HA OCHOBE
UMEIOIINUXCS 3HAHUH 110 (DU3HKE;

7)  LIEHHOCTH Hay4YHOTI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTb ~ MUPOBO33PEHHUSA, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHHUE IIEHHOCTU HAy4YHOU JIeITeIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUCHUS
GUBUKH  OCYIIECTBIATh  MPOEKTHYD M HMCCIEAOBATEIbCKYIO  JICSITEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

115.8.2. B nmnpouecce AOCTMXEHUS JIMYHOCTHBIX pE3yJbTATOB OCBOCHUSA
porpaMMbl 0 (PU3UKE IS YPOBHS CPEIHEro OO0Iero oOpa3oBaHUs y 00yYarOIIHXCS
COBEPIICHCTBYETCA AMOIMOHATBHBIN WHTEJUIEKT, IIPEAoIararoIii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CHOCOOHOCTh IMOHHUMAaTh CBOE AMOIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJIEHUS Pa3BUTHSI COOCTBEHHON AMOLIMOHAIBLHOUN cepbl, ObITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIUPOBAHUS, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBECHUE, CIIOCOOHOCTh aalTUPOBATHCS K AMOIIMOHATBHBIM
U3MCHCHHSAM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBAIIMU, BKJIIOYAIONMICH CTpEeMJICHHE K JOCTIDKCHHIO 1T U
yCIexy, ONTUMHU3M, MHUITUATUBHOCTh, YMEHHUE JeHCTBOBATh, UCXO/ISI M3 CBOUX

BO3MOKHOCTEH;

OMIMIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHWUMATh SMOILMOHAIBHOE COCTOSHUE
JPYTUX, YUUTHIBATH €r0 MPH OCYIIECTBIEHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHMUIO;



COLIMAbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpaMBaTh OTHOILICHHS C
JIPYTUMU JIIOABMU, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIUKTHI.

115.8.3. MeranpenMeTHble pe3ysibTaThl OCBOEHUS INPOIPAMMBI  CPEIHETO
oOuiero o0pa3oBaHus JTOJKHBI OTPaXKaTh:

115.8.3.1. OBnagenune yHuBEpCaIbHBIMU NTO3HABATEILHBIMU JACHCTBUSMMU:

1)  ©a30BbIe JOTUYECKUE ACHCTBUS:

CaMOCTOATENBHO (OPMYIUPOBATH U aAKTYyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpEeNeNsITh eI JEATENbHOCTH, 3a7aBaTh MMapaMeTpbl W KPUTEPUU HUX
JOCTHXKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUYECKUX
SIBIICHUSIX;

pa3pabatrbeiBaTh IUIaH peUieHus] MpoOJieMbl € YYETOM aHalli3a HMEIOIIUXCS
MaTepHATBHBIX ¥ HEMATEPUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JAESITEIbHOCTH, OLICHWBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPAMHHUPOBATHh W BHITIOJIHATH pabOTy B YCIOBUAX PEajbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aHMMO/ICHCTBHS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 0a30BBIE UCCIIEN0BATEILCKUE IEUCTBUS:

BJIAJCTh HAy4YHOW TEPMHHOJOTHEH, KIIOYEBBIMU TMOHATUAMH W METOJaMU
bu3nuecKon HayKu;

BJIAJICTh HABBIKAMHM y4e€OHO-HCCIICIOBATEIBCKON U MPOEKTHOM NEATEeIbHOCTH B
o0nacT (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOHUCKY
METOJIOB pelIeHUs 3ajady (U3MUECKOTO COJAEpXKaHHs, MPUMEHEHHUIO pa3IMYHbIX
METOJIOB IMO3HAHUS;

BJaJeTh BHUJAMHU JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO 3HaHHUA, €ro
MHTEPIIpEeTaLN, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUMYHBIX YUEOHBIX CUTYaIIUSAX,

B TOM YHCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (DU3UKU;

BBISIBIISITH  IPUYMHHO-CJICICTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh  3ajady,
BBIJIBUTATh TUIIOTE3y €€ pEIIeHUs, HAXOIUTh apryMEHTHI JUIsl JI0Ka3aTeIbCTBAa CBOMX
YTBEPXKACHUIA, 3a]]aBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJI€ PEHICHUS 3a/lauyd pe3yibTaThbl, KPUTHUECKH
OILICHUBATh UX IOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh © (OpMyIupoBaTh COOCTBEHHBIE 3aJauyl B 00pa30BaTEIbHOM
JeSITeNIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PUBHKY;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIM OMBIT, YMETh
NEPEHOCUTH 3HAHMS 110 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEEATEIbHOCTH;



yMETh WHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX O00JAacTei; BBIIBUTATh
HOBBIC UJCH, NIPEAJaraTh OPUTHHAIBHBIC TIOJXObI U PEIICHUS; CTAaBUTh MPOOJIEMBI U
3aJ1a4yM, I0IyCKAOIINE aJIbTEPHATUBHBIE PEILICHUS.

3)  paborta ¢ unpopmarmei:

BJIAJECTh HABBIKAMU TNOJYyYEeHHUsS] HHPOpMaUUU (PUIUUYECKOTO COJEpKAHUS U3
HMCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IOWCK, aHalu3,
CUCTEMATU3alMI0 M HWHTEPOpPETAlHI0 HHPOPMALMKU Pa3IUYHbBIX BUAOB U  (opM
MIPE/ICTaBIICHNUS,

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUU;

UCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN
B PCIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3AIMOHHBIX 3a/lady C
coOmoieHueM  TpeOOBaHMK  IPrOHOMHUKH, TEXHUKH  OC30MAaCHOCTH, THUTHCHHI,
pecypcocOepexeHnsl, TPaBOBBIX MW JITHYSCKUX HOPM, HOpM HHGOPMAIMOHHOK
0e30ITacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEPKAHMS B PA3IUYHBIX (hopMarax ¢ yuéTom
Ha3HAuYeHUs HMHPOpMALMU U LEJIEBOM ayJIUTOpHUH, BBIOMpPAs ONTUMAIBHYIO (opmy
NPEICTABIICHUS U BU3yaJIU3al[1u.

115.8.3.2. OBnageHne yHuBEpCaIbHbIMU KOMMYHUKATUBHBIMU JACHCTBUSMMU:

1) oO1ieHue:

OCYUIECTBJISITh OOLIEHUE Ha YpOoKax (PU3MKU M BO BHE-YPOUHOU JEATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyalldd M CMSTr4aTth KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2)  cOBMeCTHas JeSTEeIbHOCTD:

MOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM W HWHAUBUYaTbHON
paboThI; BHIOMPATh TEMAaTUKy M METOABl COBMECTHBIX NEUCTBHA C YYETOM OOMIUX
WHTEPECOB, U BOBMOKHOCTEMN KaXJA0ro 4ieHa KOJIJIEKTHUBA,

OpUHUMATh  LEIM  COBMECTHOM  JE€ATEIbHOCTH,  OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBIATh IUIAH JICWCTBHM,
pacnpenensiTh pPoOJM C Y4YETOM MHEHHUM YYAaCTHHKOB, OOCYXXJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4eCTBO CBOErO BKJIAJIa M KaXJOI0 y4aCTHHKA KOMaH/bl B OOIIMii
pe3yabTaT Mo pazpadoTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TPOEKTHI, OLEHHUBATh WJAEH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJISITh TO3UTUBHOE CTPATETUYECKOE NOBEACHUE B PA3IMYHbBIX CUTYaLHsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

115.8.3.3.  OBnaaeHue yHUBEPCATbHBIMU PETYJIATUBHBIMU JEHCTBUSMM:

1) camoopranuzanus:



CaMOCTOSITETILHO OCYUIECTBIIATh IIO3HABATENbHYIO JI€ATEIbHOCTh B 00JIaCTH
(GU3MKKN U aCTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTaBUTh U (DOPMYJIHPOBATH COOCTBEHHbBIE
3a/1a4y;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a]1ad,
IUIaH  BBIMOJIHEHUS NPAKTUYECKON paldoThl € Y4YETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUI;

JaBATh OLIEHKY HOBBIM CHUTYaLHsIM;

pacuIMpsTh paMKd Y4YeOHOro NpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUI;
JieaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO SPYIUIIMKA B 00J1aCTH (PUBUKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

2)  CaMOKOHTpPOJb:

JaBaTh OILICHKY HOBBIM CHUTyalHsM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIAJ€Th HABBIKAMHU IO3HABATENIbHON pEQIIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX [IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI PEePIEKCUU AJI1 OLUEHKH CUTyalluu, BHIOOpA BEPHOTO
peleHus;

OLICHUBATh PUCKHM U CBOEBPEMEHHO MMPUHUMATh PELICHUS IO HUX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JESITEIbHOCTH.

3)  mnpuHsTHE cCeOs U IPYTUX:

OPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI W apryMEHTBl JpPyIMX IIpM AaHAIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX Ha OLIUOKY.

115.8.4. [IpeameTHbIe pE3yJIbTaThl OCBOEHUs NporpamMmbl 1o ¢usuke. B
npoiiecce U3ydeHust Kypca Kypca ¢pusznku 6a3oBoro ypoBHs B 10 kiacce oOydarouiuics
HAy4UTCA: JEMOHCTPUPOBATH HA MPUMEpPAX pojib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B IPAKTUYECKOMN JAEITEIbHOCTHU JIFOJIEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (QU3UUYECKUX  MOJIENIeil:

MaTepualibHasi TOYKa, MHEpLUajbHAs CHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJI0, UICAIBHBIN a3, MOJAEIN CTPOCHUS I'a30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUUECKUM 3aps] IpU pelIeHuN (PU3NIECKUX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SBICHHS (MPOLECCh) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAaHHUKHU, MOJIEKYJIIPHO-KNHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA



U DIEKTPOJMHAMHUKHM: PABHOMEPHOE M PAaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TAaJE€HHWE TeJ, JABMJKEHHE 110 OKPYXHOCTH, HWHEpPIHS,
B3auMozeiicTBue Ted, nupdysus, OpoyHOBCKOE ABIKEHHE, CTPOCHHE >KUIKOCTEH U
TBEPABIX TEJN, MU3MEHEHHE O00bEMa Tell MPU HArpeBaHUM (OXJIAKIEHUH), TEIIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHJCHCALUA, IUIABJIICHUE, KpUCTaUIM3alus, KUIICHUE,
BJI&JKHOCTB BO3yXa, [IOBBIIIICHUE

JaBJICHUs ra3a IIpU €ro HarpeBaHWM B 3aKPBITOM COCYIE, CBA3b MEXKIY
rapaMeTpaMy COCTOSIHUS Ta3a B H30IpOLEcCaxX, JIEKTPU3aLUA TeEJl, B3aUMOJICHCTBUE
3aps10B;

ONKCHIBAaTh MEXAHUYECKOE JIBUKEHHUE, HCIOJb3ys (PU3NYECKUE BEJITUUYMHBIL:
KOOpAMHATAa, IIyTh, IIEPEMEILIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHJIa, UMILYJIbC
Tena, KWHETHYeCKas »HHEprusi, IOTEHLMAaJbHAs JSHEprus, MeXaHudeckas pabora,
MEXaHUYECKasi MOIIHOCTb; MPU OMHCAHUU MPABMWIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIONb3YeMbIX BEJIMYMH, WX OOO3HAYEHHS U EIAUHMIIBI, HaXOAUTb (POPMYJIBI,
CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYNHY C IPYTUMH BEIMYMHAMU,

ONMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SBJICHUS, UCIIOIb3YSI
(u3nuecKre BEIMYUHBI: JJABJIEHUE raza, TeEMIEepaTypa, CpeAHssl KHHETUYECKas YHEPrus
Xa0TUYECKOI'O0 JIBVDKEHHUS MOJIEKYJ, CpEOHEKBaIpaTU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, padora rasza, Ko3(QQPUUUEHT MOJE3HOIrOo
JIEUCTBUA TEIJIOBOTO JBUTATENsl; MPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3UUECKUUN
CMBICJ UCHOJb3yEMBIX BEIMYMH, UX OOO3HAUYEHHUS WM €IMHULIbI, HAXOIUTH (HOPMYIIH,
CBSI3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJINYMHY C IPYTUMU BEJIUYMHAM;

ONMCBHIBATh M3YYCHHBIC JJICKTPUYECKUE CBOMCTBA BELIECCTBA U JJICKTPUYECKHUE
sBJIEHUS (TpOILeCChl), HCHONb3Yysl (U3NYECKUE BEIUYMHBL: AJIEKTPUUYECKUI 3apsi,
JIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I0JI, ITOTEHIINAl, Pa3HOCTh MOTEHIUAIOB; IPU
ONKCAaHUU TPABUJIBHO TPAKTOBATh (U3MYECKUN CMBICH HCIIOJIb3YEMbIX BEJIMYMH, HX
0003HAYEHUSI U €IMHUIIBI; YKAa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIINE JAHHYIO (DPU3MUECKYIO
BEJIMYUHY C APYTUMU BEIMYMHAMY;

aHAJIM3UPOBATh (PU3UYECKHE TMPOLECChl U SBJICHUSA, HCIONb3YS (U3HUECKHUE
3aKOHBI ¥ IPUHLIMIIBL: 3aKOH BCeMUPHOTO Tsarorenus, I, II u 111 3akonsr HetoTOoHA, 3aK0H
COXPAaHEHUs]T MEXaHUYECKOW DHHEPruM, 3aKOH COXPAHEHUs HWMIIYJIbCa, IPUHLUII
CYyNEpIIO3ULIUA CWJI, IPUHLMUII PABHONPABUS WHEPLUHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUUECKYI0 TEOPUI0 CTPOEHMS BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeIHEeN KHMHETMYECKONM OHHEpruu TEIJIOBOTO JBMXKEHUS MOJIEKYJ1 C aOCOJIFOTHOM
TEMIIEPATYpPOH, IEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS DIIEKTPUYECKOIO
3apsiaa, 3akoH KysnoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe BhIPAXKEHUE U YCIOBHS (TpaHUIbl, 0071aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPHUHIIUIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pas3iuyaTh YCIOBUS HMX OE30MacHOTO WCIOJb30BaHUS B IOBCETHEBHOMN
KU3HH,

BBITIOJTHATh  AKCIEPUMEHTHI 1O UCCIACAOBAHUIO (PUBMUECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSAMbBIX, M KOCBEHHBIX H3MEPEHHI, NpPU HITOM
dbopmynupoBath MpoodsieMy/3alayy M TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpAThH
YCTAaHOBKY M3 MPEAJIOKEHHOr0 00O0pYyIOBaHUS, MPOBOAUTH ONBIT U (POPMYIHUPOBATH
BBIBOJIBL;

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBbIE H3MEpPEHUsI (PU3NYECKUX BEIUYUH, MPH
ATOM BBIOMPATh ONTUMAJIbHBIN CTIOCOO U3MEPEHUS U UCTIOIb30BaTh U3BECTHBIE METO/IbI
OLICHKH [TOIrPEIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIy  (U3NYECKMMH  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TPSMBIX HW3MEPEHU, MpPU D3TOM KOHCTPYUPOBATh YCTAHOBKY,
buKCHpOBaTh PE3yIbTaThl MOTYYECHHOW 3aBHCHUMOCTH (PU3NYECKUX BEIWYUH B BHJIC
TabyuIl 1 TPaUKOB, AENIaTh BHIBOBI IO Pe3yJbTaTaM HUCCIICIOBAHMS,

coOmoaTh TpaBuiia 0€30MacHOro TpyAa MPU MPOBEICHUM UCCIEAOBAHUNU B
paMKax y4eOHOro OJKCIIEpUMEHTa, YYEOHO-UCCIENAOBATENLCKOW UM MPOEKTHOMN
NEeSATENbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1abOpaToOpHOro
000opy10BaHUS;

pemarh pacu€THble 3aJayM C SIBHO 3a/laHHOM (DU3MYECKON MOJEINbI0, UCTIOIb3Ys
¢dbu3nueckre 3aKOHbl W TMPUHIUIBI, HA OCHOBE aHalu3a YCJIOBHUS 3a/layd BHIOMPATH
bu3HUecKyl0 MOJEIb, BBIJIEIATh (PU3NYECKUE BEIMYMHBI U (OPMYIIbI, HEOOXOAUMbBIE
JUTst €€ pelieHus, TPOBOJUTH PACUETHI M OLIEHUBATH PEATLHOCTH MOJYYEHHOTO 3HAUCHHUSI
(bU3UYECKON BEIIMUUHBL;

permarh KadyeCTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMUECKH HETPOTHUBOPEUHBYIO
LENOYKY PacCyKJIEHUN C HMCIOJIb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN W
(U3HYECKUX SBIICHMIA;

UCIIOJIB30BaTh MPHU PEIICHUH Y4YEOHBIX 3a/Ja4 COBPEMEHHbIE MH(OpPMalMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALNU U MPEICTABICHUS
y4eOHOH M HAy4YHO-NOMYJSpHOW UWHGOpMAIMK, TMOJIYYEHHOM U3  Pa3IudHbIX
VCTOYHUKOB, KPUTHUECKH AHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH

1 TEXHOJIOTHM;

UCIIOJIb30BaTh TECOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOMN KU3HU IS
oOecrieyeHus: 0E€30MACHOCTH TIpu OOpalieHuH C MpudOpaMu W TEXHUYECKUMU
yCTpOMCTBAMHM, ISl COXPAHEHUS 3I0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEICHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTb B TpyINIE C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh  PabOTy TPYIIbl, pPALUOHAIBHO pacHpeneNaTh OOsS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, OLEHUBATH BKJIAJ KaXXIOTO
U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

115.8.5. [IpeameTHbIe pE3yJIbTaThl OCBOEHUS NporpamMmbl 1o ¢usuke. B
npoiiecce U3y4eHust Kypca Kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce oOydarouiuics
HAY4YUTCS: JEMOHCTPUPOBATh Ha MpHMEpax poiib U MeCTO (HM3HKU B (HOPMUPOBAHHUU
COBpPEMEHHOW HAay4HOH KapTHHBI MHpa, B pPa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUUYECKOM JESITENIbHOCTU JIOJEH, IEJOCTHOCTh U E€IUHCTBO
bu3nuecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS N3YUYEHHBIX (DU3UUECKUX MOJIEIICH: TOUCUHBIN
AIIEKTPUYECKHI 3apsf, Jy4 CBETa, TOYEUHBI HCTOYHUK CBETA, SJEpHAas MOJIEIb aToMa,
HYKJIOHHAsi MOJIEJIb @aTOMHOTO Siipa IPU pPelieHud (PU3NIECKUX 3a/1ay;

pacro3HaBaTh (PU3NYECKUE SBICHHS (MPOLECCh) U OOBICHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH M KBAHTOBOM (PU3UKU: DIEKTPHUUECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUA TOKa, B3aMMOCHCTBHE
MarHuTOB, JIEKTPOMArHUTHAS WHAYKIIHS, IeWCTBUE MarHUTHOTO TOJIsI HAa TPOBOJAHUK C
TOKOM W JBWXKYIIUHCS 3apsAl, OJCKTPOMAarHWTHBIE KOJeOaHWUS U BOJHBI,
NPSIMOJIMHEWHOE PAaCIPOCTPaHEHUE CBETa, OTPaKCHUE, MPETOMIICHHE, HHTeP(EPECHIINS,
TUQGPAKIUS W TOJSpU3allds CBETa, JUCIEPCHS CBETa, (OTOAIEKTpUYECKUil 3 deKT
(dboToaddexT), cBeTOBOE MaBICHUE, BO3HMKHOBEHHE JIMHEMYATOro CHEKTpa aToma
BOJIOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs paJInOaKTUBHOCTD;

OINKCHIBaTh HM3yYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MAarHUTHbIE,
ONTUYECKHUE, MEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUYHBIX CPEJ) U 3JIEKTPOMATHUTHbBIE
sBJIEHUs (TPOLIECChI), UCTIONB3Ys (PU3HUECKHUE BETUUYMHBIL: AJIEKTPUUECKHUI 3apsf, cuiia
TOKa, DJJEKTPUUYECKOE HaIpsHKEHHE, JIIEKTPUYECKOE COIMPOTUBIEHUE, Pa3HOCTb
MOTEHIMAJIOB, JJIEKTPOJBIKYIIAs CHiIa, paboTa TOKAa, MHAYKIUS MarHUTHOTO IIOJIA,
cuna Ammnepa, cuina JlopeHia, HHIyKTUBHOCTb KATYIIKH, SHEPTUS JIEKTPHUUECKOTO U
MarHUTHOTO TOJIEH, IEPHO]] U YacToTa KoJiebaHUi B KOleOaTenbHOM KOHTYpE, 3apsia U
CHJIa TOKa B IMPOIIECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
paccTOsSTHUE W ONTHWYECKash CWiIa JIMH3bI, MPU OMHCAHUU TPABWJIBHO TPAaKTOBATh
(bU3NYECKUIl CMBICIT UCTIONIB3YEMBIX BEITUYHH, NX 0003HAUCHUS M EAMHHIIBI, YKa3hIBATh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUMUHY C IPYTUMU BEIMYUHAMU;

OTNKCHIBATh U3yUEHHBIE KBAHTOBBIE SIBJIICHUS U MPOIIECCHI, UCIIONIb3Ys HU3HUECKHE
BEJIMYMHBIL: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPrusi U UMITYJIbC (POTOHA, MEPUOJT TOTypaclaga, YHEPTHs CBA3M aTOMHBIX siiep, IpU
OMHMCAHWH TPABWILHO TPAKTOBATh (PU3MUECKHN CMBICT HCTIOJIB3YEMbIX BEIMYWH, UX
0003HAUYEHHUSI U €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEITMYUHAMH, BBIYUCISITH 3HAUCHUE (PU3MUECKON BETNYUHBI,



aHAIM3UPOBATh (PU3UYECKHE TPOIECChl U SBIICHUS, HCIONB3YS (HU3UIECKUE
3aKOHBl W TPHUHIHMBL 3aK0H Oma, 3aKOHBI IOCJIEIOBATEIHLHOTO W TapalICIIBHOTO
COCOUHEHUSI TPOBOJHUKOB, 3aKOH Jxkoyns-JleHma, 3akoH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOIO paclpOCTPaHEHUsI CBETa, 3aKOHbl OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHEHUE DWHIITENHHA 111 PoTtorddekTa, 3aKOH
COXpAaHEHHMS  DHEPrUU, 3aKOH COXPAHEHUSI UMITYyJbCa, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHMsI MacCOBOTO YMcia, MOCTyaThl bopa, 3akoH
PaIMOAaKTUBHOTO pacnaia, Mpu 3TOM Pa3indaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TI0
MaTEeMaTUYECKOE BbIPAKEHUE

U ycnoBus (TpaHulibl, 00J1aCTH) TPUMEHUMOCTH;

OTIPEJICNISITh HAMPABJIEHWE BEKTOpa MHIYKIIMM MAarHUTHOTO TIOJS MPOBOJHHKA C
TOKOM, CHJIbl Amniepa u cuiisl JlopeHia;

CTPOUTH M OMHUCHIBATh M300pPAKEHHE, CO37aBAEMOE IUIOCKUM 3€pPKaJIOM, TOHKOMN
JIMH30M;

BBITIOJIHATh ~ DKCIIEPUMEHTHI 110 HWCCJICAOBAHHWIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM TPSMbBIX, U KOCBEHHBIX HU3MEPEHUN: TPU STOM
(bopMynrpoBaTh

npoOJieMy/3aa4y U TUTIOTE3Y YYEOHOT0 PKCIEPUMEHTa, COOUPATh YCTAHOBKY M3
MPEIOKEHHOT0 000PY/I0BaHM S, IPOBOJIUTH OMBIT U (DOPMYJIHUPOBATH BHIBOJIHI;

OCYHIICCTBIIATh TPSAMbIC U KOCBCHHBIC HM3MEPEHUS (PU3NYCCKUX BEIWYUH, TPH
ATOM BBIOMpATh ONTUMAJIbHBIN CTIOCOO U3MEPEHHUS U UCIIOIb30BaTh U3BECTHBIE METO/IbI
OLICHKH MOTPETHOCTEN N3MEPECHU;

UCCJIeIOBAaTh 3aBUCUMOCTH (M3MUECKUX BEJIIMYUH C HMCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUI: TpPU DTOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YyJbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3MUYECKHUX BEJIMYMH B BHJE TaOMUIl U TpaduKoB, AeNaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOmoaTh MpaBwiia 0€30MacHOr0 TpyAa MPU MPOBEICHUM HUCCIEAOBAHUNA B
pamMKax y4eOHOro JKCIIEpUMEHTa, YYEOHO-UCCIEAOBATENBLCKOW UM MPOEKTHOMN
JEATeNIbHOCTU C KCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPONCTB M J1aDOPATOPHOIO
000py1I0BaHUS;

pemarh pacué€THble 3aJa4M C SIBHO 3a/laHHOM (DU3MYECKON MOJENbI0, UCIOIb3Ys
dbu3uYecKre 3aKOHBI M TIPUHIIMIBI, HAa OCHOBE aHaju3a YCJIOBHS 3a/Jaud BLIOMPATH
bu3HUECKy0 MOJEIb, BBIJICIATh (PU3NYECKHUE BEIMYMHBI U (POPMYIIbI, HEOOXOAUMbBIE
JUTst €€ pelieHusi, TPOBOJUTh PACUETHI M OLIEHUBATH PEATbHOCTH MOJYYEHHOTO 3HAUCHHUSI
(bu3HYecKoli BEIMYUHBI,

permarh KayeCTBEHHBbIC 3aJauyM: BBICTPAWBATh JIOTMUECKH HETPOTHUBOPEUHBYIO
LEMOYKY PAaCCYKJICHUI C MCIOJIb30BAHHEM HM3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU U
(bU3HYECKUX SBICHHIM;



UCIIOJIb30BaTh MpPHU PEHICHUH Y4eOHBIX 3a/lad COBpEMEHHbIe MH(OpPMAallMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUSA, HHTEPIPETALNU U MPEICTABICHUS
y4eOHOW ©  HAY4YHO-TIOMYJSIpHOM uWHGOpMalMu, TMOJYyYEHHOM U3  Ppa3IUYHbIX
MCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBATH MOIYYAEMYIO HH(OPMALIHIO;

OOBSACHATHh NPHUHIMUIBI IEUCTBUS MAILIMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB,
pa3nuyarh yCIoBHUS UX 0€30MaCHOTO UCIOJIb30BAaHUS B TOBCETHEBHOM KU3HU;

OPUBOJUTH MPUMEPHI BKJIAJIAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETUUECKUE 3HAHUS MO (DU3UKE B MOBCETHEBHON KU3HU

Uit obecrieueHurs: 6€30MacHOCTH MPU OO0paIlleHUU ¢ TPUOOPAMH U TEXHUYECKUMU
yCTpOMCTBaMHM, JUIsI COXpPAHEHUs 3I0pPOBbsl U COOJIOJCHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTe B TIpYIIE C BBIIOJIHEHUEM pPaA3JUYHBIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBAaTh  PabOTy TPYIIbI, pPALUOHAIBHO paclpeneNarTh OOsS3aHHOCTH U
IJJAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYALHsX, OLEHUBATh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB T'PYNIIbI B PEIIEHUE pacCMaTPUBAEMOM MTPOOIIEMBI.



