AHHOTanuM K padboyum nporpammam no ¢usuxe 10,11 knacce (yriy01éHHbIH ypOBeHb)
2023-2024 y4eOHBblii roj
10 kaacc

Pabouas mnporpamma mno ydeOHOMy mnpeamery «Dusuka» (yriayOnEHHBIN YpOBEHb)
(npeametHas o6sacth «EcTecTBEHHO-HayUHBIE IPEAMETHI») (J1ajee COOTBETCTBEHHO — IporpaMma
no (usuke, pU3MKa) BKIOYACT MOSICHUTEIBHYIO 3aIIUCKY, COAEpKaHue 00ydeHHUs, TUIaHUpyeMbIe
Pe3yabTaThl OCBOEHUS MPOTPaMMBI IO (hU3HKE.

Conepxanne 0OydeHHsI PacKphIBAET COJEPXKATEIbHbIC JMHUH, KOTOPBIC MPEIaratoTcs
1St 00513aTEIIEHOTO N3YYSHHSI B K&XKIOM KJIACCE HA YPOBHE CPEIHEro 00IIero o0pa3oBaHuUsL.

[Tmanupyemble pe3ynbTaThl OCBOCHHUS MPOTPaMMBI M0 (U3WKE BKIIOYAIOT JIMYHOCTHEIE,
MeTanpeIMEeTHbIe pPe3ylbTaThl 3a BeCh MEpHOJ OOY4YEeHHsS Ha YpPOBHE CpEAHEro OoOIero
o0pa3oBaHus, a TAKXKe MPEIMETHbIE TOCTHKEHUS 00yUaroIerocs 3a Kaxabli roJ 00yueHusl.

[Iporpamma o ¢u3rke Ha ypoBHE CpeAHEr0 001Iero o0pazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUIH M TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTelbHOW MPOrpaMMBI,
npencraBieHHbix B @I'OC COO, a Ttakke ¢ yuétom QenepanbHOil pabodeil mporpaMMsl
BocnuTanus 1 KoHuenuuu npenojaBaHust yueOHoro mnpenMera «®usuka» B 00pa3oBaTeIbHBIX
opranu3zanusax Poccuiickoit @enepanum, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

[Iporpamma mno ¢usuke omnpenenser o0g3aTeIbHOE MPEIMETHOE COJIEp)KaHue,
YCTaHaBIIMBAET PEKOMEHAYEMYIO IOCJIEeI0BAaTEIbHOCT H3YYEHUS TEM WU pas3fesioB y4eOHOTO
npeaMeTa ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcs. [Iporpamma mo ¢usuke gaét mpencraBieHue O MENsX,
coJiep’KaHuu, oOuieil cTpaternu 00y4eHUs, BOCIIMTAHUS U Pa3BUTHUs OOyJarOMIMXCs CPeICTBaMU
yaeOHoro npeamera «du3nkay Ha yriay0nEHHOM ypOBHE.

N3yuenne kypca ¢uzuku yrayOnEHHOrO YpOBHS IO3BOJIAET pPEATU30BATh 3a/auyd
po(heCcCHOHATBHOW OpPHEHTAIMM, HAlpaBJIEHO Ha CO3JaHME YCJIOBUM sl MPOSBICHHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaXIbIM 00y4YaroIIUMCsl, KOTOPbIE HEOOXOAUMBI
JUISl TIPOJIOJDKEHUsT O00pa3oBaHUS B OpraHu3almsaX MpodecCHOHATHROTO O0pa3oBaHUs IO
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM U HHXKEHEPHBIM CIEIIMATbHOCTSIM.

B mnporpamMme mno ¢usuke OnpenensoTcs IUIaHUPYEeMble pe3yiabTaThl OCBOEHHS Kypca
(Gu3uKN HA YpOBHE CpeAHEro o01ero o0pa3oBaHus: JIMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yriyOonéHHOM ypoBHE). HaydHO-MeTO10/I0THUeCKO OCHOBOM ISl pa3pabOTKU TPEOOBAHHUM K
JUYHOCTHBIM, METAIpPEIMETHbIM M IPEIMETHBIM pe3ylbTaTaM OO0YdYaroIIMXCs, OCBOMBILUX
nporpamMmy o (M3MKe Ha YpOBHE cpeaHero oOero odpa3oBaHHs Ha YriayOJE€HHOM YpPOBHE,
SBJIICTCSI CUCTEMHO-JESITEIbHOCTHBIN MOAXO0/,.

IIporpamma no ¢u3uke BKIOYAET:

IUTAHUPYEMbIE pPEe3yJbTaTbl OCBOCHMS Kypca (GU3MKM Ha YriayOlEHHOM YpPOBHE, B TOM
qucye MpeIMETHbIE Pe3yIbTaThl [0 roJjaM 00yUeHHUS;

cojJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rojgaM oOydeHusl.

[Iporpamma mo ¢u3nke uUMeeT NPUMEpPHBIH XapakTep U MOXET ObITh HCIOJIb30BaHA
YUUTEISAMH (PU3MKH [T COCTABJICHUS CBOUX Pa0OUYMX MPOTPaMM.

[Iporpamma mo @Qu3MKe NPeAOCTaBISET BO3MOXKHOCTH JJIS pealu3aluu  PazIudHBIX
METOJMYECKUX TOAXOJ0B K MpenojaBaHui0 (U3MKM Ha YriayOIEHHOM YPOBHE MHpPU YCIOBUHU
COXpaHeHUs 0053aTeNIbHOM YacTu coAiep KaHus Kypca.

dusmka Kak Hayka 0 HanboJiee 0OIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KaYeCTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00 OKpyXKarolleM MHpe.
HIkonbHBIH Kypc (GU3MKH — CHCTEMOOOpA3yrOIIMN JUIsl €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MMOCKOJIbKY (PH3UUECKUE 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBJICHUH, N3ydaeMbIX
XuMuel, Ouonoruei, ¢uszndeckoil reorpadueit m acrpoHomueil. Mcronp3oBaHue M aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHWM OIpeNeNniIo XapakTep U OypHOe pa3BHTHE pa3zHOOOpa3HBIX
TEXHOJOTUH B cdepe HHEPreTUKH, TPAaHCIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHHUS HOBBIX
MaTepHalioB C 3aJaHHBIMH CcBOiicTBamu. M3ydyeHue (HU3MKM BHOCUT OCHOBHOM BKJIad B



(bopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00ydJaromerocs, B popMUpoBaHUE yMEHHMA
IIPUMEHSTh HaAyYHBIM METO/ [T0O3HAHUS IIPU BBINOJIHEHUHU UMHU Y4€OHBIX UCCIICJOBAHUI.

B ocHoBy kypca ¢u3uku Ha ypoBHE CpeaHero oOmiero oOpa3oBaHus MOJOXKEH Psijl UACH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK IPUHLHUIIBI €0 IOCTPOCHUS.

Nnes nenoctHOCTH. B COOTBETCTBUM € HEW KypC SIBJIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX Pa3lesioB (M3UKH, BKIIOYAET KaK BOMPOCHl KIACCHYECKOU, TaK U
COBPEMEHHOU (PU3UKU.

Wnes renepanusanuu. B cooTBeTcTBUU ¢ HEN MaTepuai Kypca pU3uku 0ObeJMHEH BOKPYT
¢usnveckux Teopwil. Bemymmm B Kypce sBhsieTcs (OPMHUpPOBAHWE TPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Wnes rymanurapuzanuu. Peanu3zanus uaen npeanosiaraeT UCroib30BaHUe T'yMaHUTapHOTO
MoTeHIHaIa (PU3HMUECKO HayKH, OCMBICIIEHUE CBSI3U Pa3BUTUSL (PU3UKU C Pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIeMaMH.

Wnes npuxiagHoit HanpaBineHHOCTH. Kypc ¢u3uku yrinyOoa€HHOTo ypoBHS Hperosaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHYECKUX U TEXHOJOIMUECKHUX MNPUIOKEHUH H3y4EHHBIX
Teopuit W 3akoHOB. [Ipum 5TOM paccMmaTpuBarOTCS Ha YypPOBHE OOIIUX TMPEACTaBICHUNA U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Wnest »skonormsanuu peanusyerTcsl IMOCPEICTBOM BBEIEHHUS HIEMEHTOB COJIEp)KaHus,
MOCBAIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTHI, a Takke 00CYXJAeHUs Mpo0sieM pallMOHAIBHOTO MPUPOAOIOIL30BAHUS U
9KOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHme cojaepKaHHus MPOrpaMMbl MO (U3MKE CTPOUTCS Ha MPHUHIMIIAX CUCTEMHO-
NesTeNbHOCTHOrO mnoaxoxa. s ¢u3uku peanuzanus 3STHUX NPUHUUIOB Oa3upyeTcss Ha
UCIOJb30BAHUU CaMOCTOSITEIBHOTO HKCIEPUMEHTA KaK IOCTOSHHO JAEHCTBYIOIIEro (akTopa
yuebHoro npouecca. Jist yriayOoaéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO Y4EHUYECKOTO
SKCIIEPUMEHTA, BKIIOYAIOUIET0 (PPOHTANbHbIE YYCHMUYECKHE OIBITHI NMPH HM3YYEHUH HOBOTO
Marepuaia, JJabopaTopHbie pabOThl U pabOThl MpakTUKyMma. [Ipu 3TOM BO3MOKHBI J1Ba criocoda
peanu3anuy GU3NIECKOro NpakTukyMma. B nepBom citydae npakTUKyM IPOBOJIUTCA JIMOO B KOHIE
10 u 11 kmaccoB, MO0 MOCIE EPBOTO UM BTOPOTO MOJYTrOAMH B KaXKIOM M3 3THX KilaccoB. BTopoit
cnoco0 — 3TO MHTerpauus padoT MpPaKTHKymMa B CHCTeMY Ja0OpaTOpHbIX padoT, KOTOpPbIE
IIPOBOJATCS B Ipoliecce u3ydeHMs paszzena (temsl). Ilpu stom mon paboTramu IMpakTHKyma
IIOHMMAETCS CaMOCTOSTENIBHOE UCCIIEIOBAHUE, KOTOPOE IMTPOBOAUTCSA IO PYKOBOJCTBY CBEPHYTOTO,
00001mEHHOTO BUAA O€3 MOIIaroBOi HHCTPYKITHH.

B nporpamme no ¢usuke cucrema ydeHHMYECKOIO IKCIIEPUMEHTA, JaOOpaTOPHBIX paboT U
IIPAKTUKyMa IpeJICTaBJIeHa €UHBIM IepeuHeM. BbIOop TeMaTuku Ui 3TUX BHJIOB YUEHHYECKHX
IPAKTUYECKUX PaOOT OCYLIECTBISAETCS YYaCTHMKAaMU OOpa30BaTENBbHOIO IpOLEcca HUCXOAS W3
0COOEHHOCTEH MOYpPOYHOIO IUIAHMPOBAHMUSA M OCHalleHus KaOuHeta Qusuku. [Ipu sTOM
oOecrieunBaeTcsi OBJIaJIEHUE OOYJalOIIMMUCSH YMEHHSIMM HpPOBOJIUTH IpsIMble U KOCBEHHBIE
U3MEpEHHUs, MCCIEeOBaHUs 3aBHUCUMOCTEH (U3MUECKUX BEIMYUH M IIOCTAHOBKY OIBITOB 10
IIPOBEPKE MIPEIUIOKEHHBIX TUIIOTES.

bonpinoe BHUMaHuE ynensercs pelieHUI0 Pacy€THBIX M Ka4eCTBEHHBIX 3aaad. IIpu stom
JUIA PAcyE€THBIX 3aJady NPHUOPUTETOM SBJISIOTCS 3aladd C SIBHO 3aJaHHOM M HEABHO 3aJaHHOMN
(bu3n4ecKoil MOJIENBIO, TO3BOJISAIOLINE IPUMEHATh U3YUYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO paszfenia Kypca, TaK W HMHTEIpUpYys NPUMEHEHUE 3HAHMHW W3 pasHbIX pasfenoB. [l
Ka4eCTBEHHBIX 3a/a4 TMPUOPUTETOM SIBISIOTCS 3aJaHUsl Ha OObBACHEHME/TIpeJcKa3aHHe
NpOoTeKaHusl (PU3MUECKUX SBJICHUH M MPOLIECCOB B OKPYXKAMOLIEH >KU3HM, TpeOyrolue BbIOOpa
¢bu3nUecKoit MoeH Ul CUTYalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusimu PI'OC COO k MaTepHaTIbHO-TEXHHUYECKOMY
oOecrieyeHnt0 y4yeOHOTro mporecca Kype (U3MKH YriyOlIEHHOTO YpOBHS Ha YPOBHE CpEIHEro
oOmiero oOpazoBaHMs JOJDKEH H3y4daTbCcs B YCIOBHUSIX TNpeAMETHOro kabuHera. B kaOunere
¢u3uKK 10JKHO OBITH HEOOX0MMOE JabopaTopHOe 000PYJOBAHUE JUIS BBIMOJIHEHUS YKAa3aHHBIX
B IporpamMMe 1o (Qpu3MkKe y4eHHYECKHX OIBITOB, JIAOOPATOPHBIX paboT M paboT MpakTUKyMma, a



TaKXe JIEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoOHHOE 00OpynoBaHHe (opMUpyeTCs B COOTBETCTBHM C TMPUHIIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH M OOECIEeYMBAET MOCTAHOBKY IMEPEUYHCICHHBIX B MPOrpamMMe IO
¢u3nKe KIIOUEBBIX JEMOHCTpPAIUM Uil HCCIEIOBAaHUS HW3Yy4aeMbIX SBJICHHH M IPOILECCOB,
SMIUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JIaGopaTtopHoe 00OpyHOBaHUE Il YIEHHYECKHUX MPAKTUYECKUX PabOT (GopmupyeTcs B
BHJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckne KOMIUIEKTHI JIaOOPaTOPHOTO OOOPYIOBaHHS JIOJDKHBI OBITH
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIb30BAHUM AHAJOTOBBIX M IM(POBBIX HPUOOPOB, a TaKKe
KOMIBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3HKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

(dbopMupoBaHHE HHTEPECA U CTPEMIICHHS OOYJAIOIIUXCSl K HAYYHOMY U3YYEHUIO MTPHUPO/IBI,
pa3BUTHE WX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHHH O HAYJHOM METOAE TO3HaHUS W (QOpPMHpOBaHUE
MCCIIEI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

(dbopMuUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HM3y4eHHS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(dbopMupoBaHHe YMEHHI OOBSCHATH SBICHHS C WCIIOIB30BaHHEM (U3NUECKUX 3HAHUH H
HAyYHBIX JI0KA3aTeIIbCTB;

(dbopMupoBaHHE TPEICTABICHUNA O POJHM (HU3UKH JUTS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;,

pa3BUTHE TMIpEJICTaBICHUA O BO3MOXHBIX cdepax Oyayuieil mnpodeccruoHaIbHON
NEATeNbHOCTH, CBSI3aHHBIX C (M3MKOH, TOArOTOBKA K MJajbHEWIIEeMy OOYyYeHHIO B OTOM
HalpaBJICHUN.

JlocTikeHne 3TUX Lejed oOecrnednBaeTcsl pelIeHUeM CIEAYIOIIMX 337ad B IpoLecce
M3y4YeHUus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

MpuoOpeTeHne CUCTEMBbI 3HAaHWK 00 OOmUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUsX, BKIIIOYAsi MEXaHUKY, MOJIEKYSIPHYIO (PU3HKY, JEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPOPUHKY;

(dopMupoBaHUE YMEHUN MPUMEHATh TEOPETUUYECKHE 3HAHMS 17151 OOBSCHEHUS (PU3HUECKUX
SBJICHUH B IPUPOJE U JUISl IPUHATHUS IPAKTUUECKUX PEIICHUH B IOBCEIHEBHON K U3HH;

OCBOEHME CIIOCOOOB PELICHUS Pa3IMYHbIX 33Jay C SIBHO 3aJlaHHON (DU3UYECKOI MOJIEIbIO,
3ajay, MOJPa3yMEBAIOLINX CAMOCTOSATENIBHOE CO3/1aHue (PU3MUECKOW MOJIENH, COOTBETCTBYIOIIECH
YCIIOBMSIM 33Jjauy, B TOM YHCJIE 3a/1a4 HH)XEHEPHOT'O XapaKTepa;

[IOHMMaHUe (PU3MUECKUX OCHOB U IPHUHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOICTB H
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO CPey;

OBJIAZICHUE METOJAMU CaMOCTOSTENIbHOIO IUIAHUPOBAHUS M TPOBEICHUS (PU3MUECKHX
SKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTauud WHGOpMAlUK, ONpPENENCHUs JOCTOBEPHOCTH
MIOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBUHM Il pa3BUTHS YMEHMH INPOEKTHO-MCCIIENOBATENbCKOM, TBOPUECKOM
NeSATebHOCTH;

pa3BUTHE HHTepeca K chepaM npodecCuOHATbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3MKOH.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrnyOna€HHBIM YpOBEHb H3yYEHHS
yuyeObHoro mnpenmera «®dusnuka» Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHUs BbIOMpaeTCs
o0y4aromuMucs, IUIAHUPYIOLUMH TPOJOJKEHHEe OOpa30BaHUS M0 CHEIHAIBHOCTIM (DU3HUKO-
TEXHUYECKOTO MpoQuIs.

OO11ee ynciI0 4acoB, PEKOMEHIOBAHHBIX JUISl U3y4eHUs! pU3UKH (yri1yOJIeHHBIH ypOBEHb)
— 340 gacos: B 10 xmacce — 170 ygacoB (5 gyacoB B Hexmenmto), B 11 kimacce — 170 gacoB (5 yacoB B
HEJIEIIO).

11 knace

PaGouas IporpamMma BKIIFOYACT CICAYIOIINUEC Pa3aCiIbl:



® JIMYHOCTHBIE, IPEIMETHBIE, METAIIPEIMETHBIEC PE3YyIbTAThl OCBOCHHS;
e coJepXaHHue y4eOHOTro MpeaMeTa, Kypea;
® TEeMaTUYECKOe IUIAHUPOBAHKE, B TOM YHCIIE C YYETOM paboyeil mporpaMmbl BOCIIUTAHUS C

yKa3aHHEM KOJINYECTBA 4aCOB, OTBOJIUMBIX Ha OCBOCHHE KaXJI01 TEMbI

PaGowas mporpamma mo ¢muke s 10 — 11 kmaccoB (yriryOn€HHBIM ypOBEHB)
COCTaBJICHAa B  COOTBETCTBUM C  TpeOoBaHWSIMH  (EeoepalibHOTO  TOCYAapCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAAPTAa CPEAHEro oOmero oopa3oBaHMs W HA OCHOBE IPOTPAMMBI IS
obmieoOpazoBarenbHbIX yupexacHuidi B. A. KacesHoB, ®usmka. 10 kimacc: YriayOleHHBIH
ypoBeHb: MeToaunueckoe rnocodue / B. A. KacesinoB. — M. : Ipocda, 2015.

Pabowas mporpamma OpHEHTHpOBaHAa Ha HWCHOJb30BaHWe YyueOHmka: B. A. KacksHos,
®usuka. 10 knacc : YriuyOneHHslil yposens : yueOHuk / B. A. KacbsiHoB. — M. : JIpocda, 2018.
B pabGoueit mporpaMme HaluM OTpPaKEHUE IEIM M 3aJa4d U3YYCHHS (PU3UKKM Ha CTYNEHU
cpenHero oOmiero o0pa3oBaHus, U3JOXKEHHbIE B TNOSCHUTEIbHOW 3amucke K [IpumepHoit
nporpaMme no gusuke (MpopuIbHbBIN YPOBEHB):
* OcBoeHME 3HAaHWI O METOJaX HAyYHOTO TIO3HAHUS MPHPOJBI;, COBPEMEHHOW (QH3MUECKOM
KapTHHE MHpa: CBOWCTBA BEUIECTBA W TIOJISA, NMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
IMHAMUYECKAX W  CTAaTHCTUYECKUX 3aKOHAX TMPHPOJBI, JAJIEMEHTAPHBIX  YaCTHIAX U
(GyHIaMEHTAIEHBIX B3aMMOJICHCTBHSIX, CTPOCHWH W DBOJIONWH BceleHHOW; 3HaKOMCTBO C
OCHOBaMH (YHIIaMEHTAJIBHBIX (PH3MUECKUX TEOPUH: KIACCHYECKOH MEXaHWUKH, MOJEKYJISIPHO-
KAHETHYECKOW TEOPHH, TEPMOJINHAMHKH, KJIACCHIECKOHN AIIEKTPOANHAMUKH, CIICIIHATHLHON TEOPUN
OTHOCHTEIIEHOCTH, KBAHTOBOW TEOPHH;
* OBiazicHWe YMEHUSMU MPOBOJUTH HAOIIOJCHUS, TUIAHUPOBATh M BBHIMOJHATH AKCTIEPUMEHTHI,
o0pabaTbIBaTh pe3yNbTaThl H3MEPEHNUH, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJEIH, YCTAHABINBAThH
IPaHULbI UX TPUMEHUMOCTH;
* Pa3BuTHe MO3HABATENBHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npouecce pemeHus (U3NYECKUX 3aJad U CaMOCTOSITEILHOTO MPHOOpPETEeHUS HOBBIX 3HAHUIA,
BBITIOJIHEHUS SKCIIEPUMEHTAIbHBIX HUCCIIEI0OBAaHUI, TOJrOTOBKU JTOKIA/I0B, pedeparoB U Ipyrux
TBOPYECKHUX padoT;
[IpumeHeHne 3HAHUN JUIsI OOBSICHEHUS SIBJICHUN TPHUPOJIBI, CBOWCTB BEIIECTBA, MPUHIIUIIOB
paboThl TEXHUYECKUX YCTPONCTB, pelIeHHs] PU3NUECKHUX 3a]1a4, CAMOCTOSTEIILHOTO TPUOOpETECHUS
U OLIGHKH JOCTOBEPHOCTH HOBOW HHGpoOpManuu (QU3UYECKOTO COAEPIKAHUS, HCIOIb30BAHUS
COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTUN i1 TOUCKa, NepepaboTKU M MpPeIbsSBICHUS
y4eOHOW U HAyYHO-TIOMY/ISIPHON MH(POPMAIINH 110 (PU3HKE
* BocrnuTanue 1yxa CcoTpyAHHYECTBa B IPOLIECCE COBMECTHOTO  BBIMIOJHEHMs — 3ajad,
YBXUTEIBHOTO OTHOIIEHUS K MHEHUIO OINIMOHEHTa, 000OCHOBAHHOCTH BBICKAa3bIBAEMOU MO3HIINH,
TOTOBHOCTU K MOPaJbHO-3THUYECKON OLIEHKE MCIOIb30BaHUS HAYYHBIX JOCTHIKEHUH, YBOXKEHUS K
TBOpPIIAM HAyKU M TEXHUKH, OOECHEYMBAIOMIMM BEAYILYI0 poJib (U3UKH B CO3JaHUU
COBPEMEHHOTO MHPa TEXHUKU;
* Mcnonp3oBaHue NpUOOPETEHHBIX 3HAHUN U YMEHUU JUIsl pelIeHHs] MPAaKTUYECKUX, KU3HEHHBIX
3a/la4, PAlMOHAIBHOTO MPUPOJOTNOIb30BAHMS W 3aAIIUTHl OKPYXKAIOIIEeH cpeapl, oOecredeHus
0€30MacCHOCTH KU3HECATeIbHOCTH YeI0OBEKa U O0IIecTBa.

Pabouas nporpamma pazpaboTana u3 pacuera 136 yacoB B 10 knacce (4 4aca B HEJeN0) U
132 yacos B 11 kiacce (4 yaca B HEJIEINIO)
Pabouas nporpamma coorBercTByeT TpedoBaHusM PT'OC COO k INYHOCTHBIM,
MeTanpeAMeTHbIM U NMPeJIMEeTHBIM pe3yabTaTram o0ydenus ¢usuke (Mpo¢uiibHbIA YPOBEHD)

Coaepikanue Kypca

®dusuka u CCTCCTBCHHO-HaquLIﬁ MCTOI MMO3HAHUA TPUPOIbI



Mexanunka

MonexynsipHasi pU3MKa 1 TEPMOINHAMHUKA
DNeKTpoCcTaTUKa

11 knacc

DNeKTpoAuHAMUKA

OcCHOBBI cHEIMAIbHOM TEOPUN OTHOCUTEIBHOCTU
KBanroBast pusuka. Pusrka aroMa ¥ aTOMHOTO S[pa
Crpoenue Beenennoit

Jist TOCTIKEHHS TUTAHUPYEMBIX Pe3yJIbTaTOB IIPOTPaMMBI 110 (PU3UKE HUMEETCS HE00X0IuMOe
y4eOHO-METOANYECKOE U MAaTEPUAIbHO-TEXHUUECKUE 00eCIIeUeHHE.



