MynununansHoe O0roKkeTHOe 001eodpazoBarenbHoe yupexkaeane «Cpenuss mkosa No7»

HNOKYMEHT NOAMUCAH
BNEKTPOHHOM NOANUCHIO

Ceptudpmkar: 00D5924E62AE803B8CDEFE32743DA29224
[¢]

[eiicteutene: ¢ 05.04.2023 no 28.06.2024

BBIIMUCKA
13 OCHOBHOM OBPA3OBATEJIbHOM ITPOTI'PAMMBbBI
CPEJHEI'O OBIIETO OBPA3OBAHUSI
(ytB. mpukaszom ot 30.08.2023 r. Ne 106)

2. CONEPKATEJILHBII PA3IE

2.1. PABOUME TTPOTPAMMBI YUEBHBIX MPEJIMETOB, YYEBHBIX
KYPCOB (B TOM YMCJE BHEYPOUYHOI JESITEJIBHOCTH),
YYEBHBIX MOJIYJIEM

2.19. PABOYASI TPOTPAMMA II0 YYEBHOMY IPEJIMETY
«®U3UKA» (BA3OBBIil YPOBEHD)



MynununansHoe O0roKkeTHOe 001eodpazoBarenbHoe yupexkaeane «Cpenuss mkosa No7»

Pabouas mporpamma mno ydyeOHOMy mnpenmery «®usuka» (0a30BBIi  ypOBEHB)
(mpenmeTHass ob6macth «EcTeCTBEHHO-HAay4YHBIC MPEAMETHI») (Iajee COOTBETCTBEHHO -
nporpamMma 1o ¢usuke, GU3KMKa) BKIIOYACT MOSCHUTENBHYIO 3alIUCKY, COJEp)KaHHE O0y4eHus,
IUTAHUPYEMBbIE Pe3yNbTaThl OCBOCHHUSI IPOTrPaMMBbl IO (pU3HKeE.

[losicHuTenpHass 3amucKa OTpakaeT oOmMe Nend W 3aJayd  W3ydyeHUs (U3HKH,
XapaKTePUCTUKY IMCUXOJOTHUYECKUX MPEINOChUIOK K €ro M3y4eHHIO0 OOydYalolUMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbI K OTOOpY COIEpXKaHHs, K OIpeaesICHHIO
IUTAHUPYEMBIX PEe3yJIbTaTOB.

Conepxanre o0y4eHHsI PacKpbhIBa€T COAEPIKATEIbHBIC JTMHUU, KOTOPHIE MPEIaraloTcs
JUTsL 00513aTEIBHOTO U3YUEHUS B KaXKIOM KJIacce Ha yPOBHE CPEHEro 001ero oopazoBaHusl.

[Tnanupyemble pe3yibTaThl OCBOCHHUS MPOTPaMMBbI 10 (hHU3HMKE BKIIOYAIOT JTUYHOCTHBIE,
MeTanpeIMEeTHbIE pPe3yJbTaThl 3a BeCh NEpUoa OOydYeHHS Ha YpPOBHE CpEAHEro OOMIEero
00pa3oBaHUs, a TAKXKE MPEIMETHbIE TOCTHXKEHUS 00y4aroIerocs 3a KaKablid roJ] 00yueHHsl.

[HosicHuTeIbHAA 3ANMCKA.

[IporpamMma mo ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpPEIHEro OOIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOXKEHUUW M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
oOpasoBarenbHOl Tporpammbel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIMIMUHU MpernojaBaHusl y4eOHOTro
npeamera «®dusmka» B oOpaszoBarenbHBIX — opraHm3ammsx —Poccuiickoit  Deneparym,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

CopepxaHue MporpaMMbl 1O (U3MKE HaIpaBleHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTuUHBI MHupa obyuaromuxcs 10-11 kmaccoB npu oOyueHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIHOCTHOTO Moaxoaa. [IporpaMMa no ¢usnuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3ynbTraraM OOydYeHHs, a TakK€ YYUTHIBAET HEOOXOJMMOCTb pealu3allMi MEKIIPEIMETHBIX
cBsizell (DM3UMKU C €CTECTBEHHO-HAyYHBIMM YUeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHbIE 1I€M M3Y4eHUs (U3UKU Ha ypOBHE CpellHero oliero oOpa3zoBaHUs, MJIaHUPYEMbIe
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
06a30BOM ypOBHE).

[Tporpamma 1o Qu3MKe BKIIOYACT: IUIAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU
Ha 0a30BOM YpOBHE, B TOM 4YHCJI€ MIPEIMETHbIE pe3yibTaThl IO rojlaM 00Y4YeHHMsI; CoJlepiKaHue
yuebHoro npenmMeta «®dusnka» 1o rojgam 00y4eHus;

[IporpaMMa mno ¢Qusuke MoOkeT OBbITh HCIONb30BaHA YUUTEISIMM Kak OCHOBA s
cocTaBJIeHHUs cBouX pabouux mporpamm. Ilpu paspaboTke paboueit mporpaMMel B TEMaTHYECKOM
IUTAHUPOBAHUHM JIOJIKHBI OBITH YUTEHBI BOZMOKHOCTH MCIOIb30BAaHUS 3JIEKTPOHHBIX (LIU(PPOBBIX)
00pa30BaTeNbHBIX  PECYpCOB,  SIBISAIOLIMXCA  Y4€OHO-METOAMYECKHMMM  MaTepuajlamu
(MynbTUMEIUIHBIE TPOTPAMMBbI, DJJIEKTPOHHbIE YYEOHMKHM U 3aJa4HUKH, DJIEKTPOHHBIE
OMONIMOTEKH, BHUPTYaIbHbIE JAOOPAaTOPHH, WIPOBBIE MPOrPaMMbl, KOJJIEKIUH IH(PPOBHIX
00pa30BaTeNbHbIX PECYPCOB), PEATU3YIOIIUMHU IUJAKTUYECKHUE BOZMOKHOCTH HH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TE€XHOJIOTHH, COJlepKaHHE KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00
00pa3zoBaHUH.

[Iporpamma 1o ¢u3MKe NPEJOCTaBIAET BO3MOXKHOCTH JAJS pealu3alldd Pa3InYHbIX
METOJMYECKMX TOJIXOJ0B K OpraHu3anuu oOyueHus (¢GU3MKE MpPH YCIOBUU COXpPAaHEHHS
00s13aTeNIbHON YaCTH CO/IepIKaHMs Kypca.

Odu3uka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyNMas B KauecTBE
y4yeOHOro mpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00
okpyxkarmem wmupe. IKompHBI Kypc (QU3HKKM - CHCTEMOOOpa3yIOIIMK IS €CTeCTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKHUE 3aKOHBI JEeKaT B OCHOBE IMPOLECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosorueut, ¢usndeckoil reorpadueii W acCTPOHOMHUEH.
Hcnonb3oBaHue M aKTHBHOE INPUMEHEHUE (HU3UUECKUX 3HAHUN OIpeleNseT XapakTep u
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B c(epe dHEPreTuKH, TPaHCIOpPTa, OCBOCHUS KOCMOCA,
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MOJIyYEHHUsI HOBBIX MAaTE€PHAJIOB C 3alaHHBIMHU CBOWCTBAMH M ApYyrux. M3yuenune UMk BHOCUT
OCHOBHOHM BKJaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa OO0y4Yaroluxcs, B
dbopMHupoBaHHE YMEHUI NPUMEHITh HAYYHBIH METO/]] IO3HAHUS MIPU BBHITIOJTHEHUN UMH YI€OHBIX
HUCCIIENOBAHUMN.

B ocHOBY Kypca Gu3UKHU 17151 YpOBHS CPEIHET0 001Iero 00pa3oBaHus MOJIOKEH Psil UACH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOEHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEN KypC SIBISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Wnesa renepannzauuu. B cooTBercTBUM ¢ Hel MaTepuan Kypca (DU3MKM OO0bEeJUHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (JOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Nnes  rymanurapmsanuu.  Peanmsanus  uaed  NpeanosiaraeT — MCIOJIb30BaHUE
FYMaHUTApHOIO NOTEHIMana (PU3MYECKOW HAyKH, OCMBICICHHME CBSA3M pPa3BUTHS (PU3MKH C
pa3BUTHEM OOIIECTBA, a TAK)KE C MHUPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U IKOJIOIMYECKUMU
npoOeMaMu.

Wnes npuxknaaHoit HampaBieHHOCTH. Kypc ¢usuku mnpeamonaraeT 3HAKOMCTBO C
HIUPOKUM KPYrOM TEXHUUYECKUX M TEXHOJOIMYECKHX IPUIOKEHUH H3yYeHHBIX TEOpUil Hu
3aKOHOB.

Wnes sKonoruzanuu peaau3yercst MOCPEJCTBOM BBEICHMS 3JIEMEHTOB COJEp)KaHus,
NOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CYX/IeHUs MpoOIJIeM pallMOHAIBHOTO IPUPOIONOIb30BaHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (M3UKH Ha YPOBHE CpeaHero oOmiero oopazoBaHMs
SBISIOTCS (u3nUecKkue Teopur ((HOpMHUpPOBAHWE NPEICTABICHUNH O CTPYKTYypE MOCTPOCHHUS
¢u3nueckoil TeopuM, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPHUHLIMIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O NPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHM, JJIsl ONHUCAaHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CurcreMHO-esTeIbHOCTHBIN OJIX0/] B Kypce (PU3UKHU peaanu3yeTcs MpexJie BCEero 3a CUeT
OpraHu3alK SKCIEPUMEHTAIBHOMN JIeTETbHOCTH 00yUaroIXCs.

Jlnst 6a30BOTO YypOBHSI Kypca (U3HKHA - 9TO HUCIOJIb30BAaHWE CHUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpaTOPHBIX paboT, KOTOPhIE B MpOrpaMMe Mo Gpusnke
00BbeAMHEHBI B OOIIMH CHUCOK YYEHMUYECKHUX MPAKTUUYECKUX padoT. BrineneHue B ykazaHHOM
nepevyHe J1abopaToOpHBIX padOT, NMPOBOAMMBIX JUISI KOHTPOJS M OLIEHKH, OCYIIECTBIISETCS
y4aCTHUKaMU 00pa30BaTeIbHOrO0 MpoIecca MCXOAs M3 OCOOEHHOCTEH IJIAaHUPOBAaHUS U
ocHamleHus kabuHera ¢usuku. I[Ipm sToM oOecneumBaeTcs OBIAZeHHE OOYUYaAOIIUMUCS
YMEHMSIMH TPOBOJIUTh KOCBEHHBIE H3MEpPEHUs, HCCIIEIOBaHUs 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH U MIOCTAHOBKY OIIBITOB IO IPOBEPKE NPEUIOKEHHBIX THIIOTES.

Pemenne pacu€THbIX W KayeCTBEHHBIX 3a/ad C 3a/JaHHON (U3NYECKOW MOJENBIO,
MO3BOJIAIOIIEE IPUMEHATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3felia Kypcea,
TaK W WHTEIpUpYysd 3HAaHUA W3 pa3HbIX pa3fenoB. Jl1g KauecTBEHHBIX 3azad NPUOPUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBSACHEHHE TMPOTEeKaHWs (PU3NUECKUX SBICHUM U TPOIECCOB B
OKpY’Kalollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKkod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepuallbHO- TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YpOBHE CpPETHETO
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOTO KaOuHeTa (PM3MKU WK B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAayyHOTro Iukia. Hamuuune B
KabuHeTe PU3UKU HEOOXOMMOT0 JJAOOPaTOPHOT0 00OPYAOBAaHUS JIJIsl BHIIIOJIHEHUS YKa3aHHBIX B
nporpaMMe 10  (PU3MKE YYCHMUYECKHMX MPAKTUYECKMX paboT M JEeMOHCTPAllMOHHOIO
o0opymoBaHus 00s3aTENBHO.
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JlemoHcTpanmonHoe o0OopynoBaHue (GopMUpYeTCS B COOTBETCTBUM C IMPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B IpOorpamme Mo
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JIaGoparopHoe 00OpyIOBaHUE Ui YYCHUYECKHX MPAKTHYECKUX paboT (opmMHUpyeTrcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1TaOOpaTOPHOrO 00OpyNOBaHMSA JIOJKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IeJIIMU U3Y4YEeHUS (PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e ®opMHpOBaHME MHTEPECA M CTPEMIICHUSI O0YYArOIIUXCS K HAYYHOMY HM3YYEHHIO MPHPOJIBL,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Pa3Butue mpeAcTaBIEHUH O HAYYHOM METOJEe IO3HaHusiA U  (popMHpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e ®dopMupOBaHME HAyYHOTO MMPOBO33PEHHS KakK pe3yjbTaTa H3YYEHHs] OCHOB CTPOEHMUS
MaTepuu U GyHAAMEHTATBLHBIX 3aKOHOB (PH3HKH;

e ®dopMupoBaHHE yYMEHUN OOBSICHATH SIBICHUS C HCIOJIB30BaHHEM (U3NYECKUX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

e ®DopMHpOBaHUE NPEACTABICHUN O POJIM (PU3UKHU JUIS Pa3BUTH IPYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIl.

e JlocTwkeHue HTHX Leled OOecreunuBaeTCsl pPELICHUEM CIEAYIOIIUX 3aJad B IpoILecce
M3y4deHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 0opa3oBaHusI:

e [IlpuoOperenue cucreMbl 3HaHUN 00 OOmMUX (UINYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHUSX, BKJIIOYAS MEXAHHKY, MOJEKYISPHYIO (U3MKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKH;

e ®DopMHpOBaHHE YMEHUI NMPUMEHATh TEOPETUYECKHE 3HAHUSA Il OOBSICHEHUS (PU3NYECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B IIOBCEIHEBHON )KU3HU;

e (OcBoeHue crocoOOB pelIeHUs pa3INYHbIX 33/1a4 C SIBHO 33JaHHOW (PU3MYECKON MOJENBIO,
3a1a4, TOJApa3syMEBAIOIIMX  CaMOCTOSTENbHOE  co3JaHue  (U3MYECKOl  Mojenw,
COOTBETCTBYIOILIEH YCIOBHUAM 3a7auu;

e [JloHumanue QU3NYECKUX OCHOB W NPUHLMUIIOB JEHUCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

e OgiageHHe METOAAMU CaMOCTOSATENBHOTO IUIAHUPOBAHUS M MPOBEACHUS (U3NYECKUX
HKCIIEPUMEHTOB, aHajdM3a M UHTEpIpeTanuu WHPOpMAlUH, ONPEIEIIECHUs JOCTOBEPHOCTU
MIOJIyYEHHOTO PE3YJIbTaTa;

e (Co3naHue YCIOBUH Ji1 pa3BUTHUS YMEHHH NPOEKTHO-MCCIEI0BATENIbCKONW, TBOPUYECKOM
JESITeIbHOCTH.

OO1i1ee yncI0 YacoB, PEKOMEHIOBAaHHBIX /sl 3ydeHus Gusuku - 136 gacos: B 10 kmacce
- 68 gacoB (2 yaca B Heneno), B 11 kmacce - 68 gacoB (2 Jaca B HEZEIO).

[Ipemiaraemelii B mporpamme o (Qu3Mke mepeueHb J1abOpaTOPHBIX M MPAKTUYECKHX
paboT sABISETCS PEKOMEIOBAaHHBIM, YUUTENb JEJIaeT BHIOOP MPOBEAEHUS 1a00paTOPHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

JIrobas pabovast mporpamMma JOJDKHA TTOJTHOCTBIO BKJTIOUYATh B CeOsl COAEpIKaHMe JaHHOM
pOTrpaMMBl 1o (pusmke.

B otnenpHBIX ciiydasx Kypc ¢u3MKU 0a30BOr0 ypOBHSI MOKET M3ydaThcsi B 00bEMe 204
yaca 3a Ba roga ooydenus (3 4 B Hemento B 10 u 11 knmaccax). B aTom ciyuyae yBennuuBaercs He
MeHee 4eM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCHOJB3YETCS YUYUTENEM Uil U3Y4eHUS
BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM MpoduieM oOyueHUs, U yBEeTUYMBaeTCs yueOHas
Harpyska, OTBOJAMMAs Ha U3y4Ye€HUE MEXaHUKU, MOJEKYISIpHOU (PU3UKHU U AIIEKTPOIMHAMUKH, 32
CuéT pacIIMpeHHus 4Yucia J1adopaTOpHBIX pabOT MCCIIENOBATENLCKOTO XapakTepa U YPOKOB
pelIeHus: KaYeCTBEHHBIX U PACUETHBIX 3a4a4.
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Coaepxanue o0yuenus B 10 kiiacce.

Paznen 1. ®usuka U METOAbI HAYYHOIO MTO3HAHUS.

®usuka - Hayka o npupone. Haydnble MeToasl IMO3HaHUSA OKpyKarouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3MYECKUX SBICHUH U mporeccoB. Hayunsie runotessl. Puszndeckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBUSI.

Porms m mecro ¢u3uku B (HOPMHUPOBAHUM COBPEMEHHOH HAaydyHOW KAapTHHBI MHpaA, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

JleMoHcTpanuu.

AmHanoroBblie ¥ IU(PPOBbIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pasznen 2. MexaHnuka.

Tema 1. Kunematuka

Mexannueckoe aBkeHHE. OTHOCHUTENBHOCTh MEXAHUYECKOro ABMKeHHdA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpelHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMU HAa OCHU CHUCTeMbl KoopAuHaT. ClioKeHHE MepeMEIIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBUXKEHHE. ['paduKu 3aBUCUMOCTU
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzenue. Y cKkopeHrue cBOOOHOrO MaIeHu .

KpuBonuneiinoe naBukeHue. J[BMKEHHE MaTEpUATIBHOM TOYKM 110 OKPYXKHOCTHU C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepuon u
yacrora oopamnienus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue yCTpoiCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIOUAOMETP, JBH)KCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE IEpeJadH.

JleMOHCTpanuu.

Mogenb cucTemMbl OTCUETA, WILTIOCTPALUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenune Ten B BO3yXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUsL.

Hanpasnenue ckopocty npy IBUKEHUH 110 OKPYKHOCTH.

Y4eHnueckui IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

N3yueHne HepaBHOMEPHOTO ABUXKEHUS C LIEJIBIO ONIPEIETIECHUS MTHOBEHHON CKOPOCTH.

HccnepoBanne  COOTHONIEHMS ~ MEXAY  IyTSIMH, [POWJIECHHBIMH  TEJIOM 34
[IOCJIEOBATEIbHBIE PABHBIE IIPOMEXKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBH)XKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBrKeHUs apuKa B BI3KOM KUIKOCTH.

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

[Ipuamun otHocutTensHocTH ['amuies. Ilepseii 3axkoH HeroTona. MHepuuanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnosunmu cwi. Bropoit 3akoH Herotona amns
MaTepualibHOM TOUkH. TpeTuit 3akoH HploTOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, cKoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koapounuent tpenus. Cuia conpoTUBIIEHUS
IIpY JBU>KEHUU TEJIA B )KUJIKOCTH WJIU Tas3e.

[ToctynarensHoe U BpalareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. [liedo cuibl. YCaoBuUsS paBHOBECHUSA
TBEPJOTO TeENA.
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TexHuuyeckue yCTpPONCTBA M MNPAKTUYECKOE INPUMEHEHME: MOALUIUIHUKYN, IBHKEHUE
VCKYCCTBCHHBIX CITyTHHKOB.

JleMoHcTpanuu.

SIBrieHMEe MHEPUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOPEHHOM NOABEME U NTaJICHUM.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBeCHS.

YdeHu4ecKkuil SKCIIepPUMEHT, Ta0bopaTopHbIe PabOThI

W3yuenue nBuxeHus: OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akOHBI COXpaHEHUsI B MEXaHUKE.

Nmnynbc MaTepuanbHON TOUKH (Tela), CHCTEMBI MaTEpUATIbHBIX TOUeK. IMIynbe cuiibl u
MU3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHHU KUHETHYECKOMH
DHEPIUH.

[lorennuaneHast »Heprus. IloTeHuuanbHas SHeprus ymnpyro jaehopMHUpPOBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tejia BOJU3H MOBEPXHOCTU 3EMJIH.

[ToreHnuanbHble ¥ HEMOTEHUUAIbHBIE CHIbl. CBS3b paOOThl HEMOTEHLHUAIBHBIX CHJ C
M3MEHEHHNEM MEXaHUYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpoHCTBAa M NPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIA
MIHACTOJIET, JBUYKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Ilepexosa moTeHIMATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

N3yuenne abCOMIOTHO HEYNPYroro yiapa € MOMOUIbIO JBYX OJMHAKOBBIX HHMTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznien 3. MonekynsapHast Gu3nka u TepMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH U UX OIBITHOE

obocHoBaHue. bpoyHoBckoe aBwwkenue. Juddysusa. Xapaktep ABMKEHUS U
B3aUMOJICVCTBUSL YaCTHIl BEHIECTBA. MOJENIN CTPOECHUS Tra3oB, KUAKOCTEW M TBEPIABIX TEN U
0O0BsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojeneil. Macca M pa3Mepbl MOJEKYIL.
KomnuuecTBo BemecTna. [locTosiHaas ABorajpo.

TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanpsHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOW »Hepruu
TEIUIOBOTO JBIKeHUs dvactun rasza. Illkama temneparyp KensBuna. ['a3oBble 3aKOHBI
VYpaBuenune MenneneeBa-Knaneiipona. 3akoH JlanpToHa. M3ompouecchl B UACAIBHOM Tra3e C
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MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne H30MpOLECcCOB: U30TepMa,
u30xopa, nzobapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD, OapoMeTp.

JleMoHcTpanum.

OmnbIThl, TOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHME BEWIECTBa, QoTorpaduu MOIeKyn
OpPraHMYECKHUX COCTUHCHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAA.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECChI.

YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbie pabOoTHI:

Omnpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATe HAa OCHOBE H3MEpeHHH o0BbEMa
KOMHATBhI, IaBJICHUS ¥ TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOJMHAMUKH.

TepMmonnHamMuyeckas cucreMa. BHyTpeHHss SHEprus TEPMOJAUHAMUYECKOW CUCTEMBI U
crocoOb! e€ uzmeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0JlHOATOMHOTO
UJCAIBHOTO raza. Buael Teruionepenadn: TenIONpOBOJHOCTh, KOHBEKLUS, U3IydeHHE. Y AelIbHas
TEIIOEMKOCTH BeliecTBa. KonyecTBO TEMIOTH! IPU TEIUIONEpEIaye.

Ilonatue 06 aamabatHom mponecce. IlepBblif 3akoH TepMonuHamuku. llpumeHenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKY K M3omporeccaM. [ padudeckas naTepnpeTanus padoThI ra3a.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh NpoLeccoB B IpUPOJE.

TernoBbie MammHbL. [IpUHIMIIEI 1eHCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTrUH
B TEIUIOBBIX MamuHax. Koadduument noneznoro neiictsus temaoBoil mamuusl. [ukn Kapao u
€ro K03 QUIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuyeckue ycTpoiicTBa W TNPAKTUYECKOE IPUMEHEHHE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

JleMOHCTpanuu.

W3meHeHne BHYTpEeHHEW HSHEpruu Teja MPU COBEPLIEHUU pabOThI: BBUIET IPOOKU M3
OyTBUIKM TOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke MmyTéM
TpeHUsl (BUCOIEMOHCTPALIHS).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHET0 CrOPaHusl, pEaKTUBHOI'O IBUraTesl.

Y4eHnuecknuit IKCIEPUMEHT, JIaDopaTOpHbIE PAOOTHI:

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tewma 3. ArperatHbie cocTosiHHS BemecTBa. Da3oBbie mepexobl.

[TapooOpazoBanne u KoHJeHcauus. Vcmapenne U kumeHue. AOCONIOTHasE U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayXa. HachlleHHbI nap. YaenpHas TeIoTa napooopa3oBaHus.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT JJaBJICHMUS.

Teépmnoe Ttenmo. Kpucrammmueckue u amopduble Tena. AHHM30TPONHS CBOMCTB
kpuctayios. JXXuakue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBneHne U KpucTain3anus.
VY nenbHas Teriora miasienus. Cyonumanus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHnueckue ycTpolcTBa M NPAKTHUUECKOE IPHUMEHEHHUE: TMIPOMETP U ICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHMU  I[IOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

JleMoHcTpanum.

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenne npyu NOHM>KEHHOM JIaBIICHUM.
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CriocoObl U3MepeHus BIaXKHOCTH.

Habntonenne HarpeBaHus M IUIaBJICHUS KPHUCTAUIMYECKOro BellecTBa. JleMoHCTpanus
KpHUCTAJIJIOB.

YyeHUYeCKUd DKCIIEPUMEHT, JlabopaTopHble paboThl I3MepeHne OTHOCHUTEITBHOMN
BJIQ)KHOCTH BO3/1yXa.

Pasznen 4. DnexrpoiuHaMuKa.

Tema 1. DnekTpocTaTuka.

Onektpuzanust Tel. OJEKTpUYECKUU 3apsan. /[IBa Buaa 3IEKTpUYECKHUX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodedHBI  AIEKTpUYECKHM — 3apsjl.
Onekrpuueckoe noise. HanpskéHHocTh 3nekTpuueckoro noss. IlpuHuun cynepno3uuuu
3JIEKTPUYECKUX NOJIeH. JINHUYM HANPsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PaGora cmnm osnekrpocratudeckoro mois. [lorennman. Pa3HOCTh MOTEHIMATIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnekrpoémkocTh. KonmeHncarop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpA. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M IPAKTHUECKOE MPUMEHEHHE: 3JIEKTPOCKOI, JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHOOPOB, KOHACHCATOP, KOMUPOBATIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

JlemoHcTpanuu.

YCTpOoUCTBO U MPUHIMUIT ACUCTBUS AIEKTPOMETPA.

B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKH B 31EKTPOCTATUUECKOM I10JIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMAAM IJIACTHH,
paccTOsTHUA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

VYdyeHnueckuil SKCHEpUMEHT, JabopaTopHble paboTsl M3MepeHue 3iIeKTpOEMKOCTH
KOHJIEHCATOopa.

Tema 2. TIocTOAHHBIN 2NEKTPUUECKUN TOK. TOKM B pa3iIM4HBIX CpeAax. DJNEKTPUUECKUI
TOK. YCJIOBHS CYIIECTBOBAaHHS »dJEKTpHUueckoro Toka. HMcrounuku Ttoka. Cuiia Toka.
ITocTosIHHBIN TOK.

Hanpsokenune. 3akon Oma 115 yyacTka LETH.

DnexTpuyeckoe COIIPOTHBIICHUE. VY nensHoE COINIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapamiedbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoynsa-JIena. MOIHOCTD 3JIEKTPHYECKOTO

TOKa.

DNEeKTpOABMKYIAasl CHJIa U BHYTPEHHEE COIPOTHUBIIEHHME UCTOYHHMKA TOKa. 3akoH Oma
JUIS IOJTHOM (3aMKHYTOH) a5eKTprueckoii renu. KopoTkoe 3amMbIkaHUe.

DOneKTpoHHash MPOBOAMMOCTh TBEPIABIX METANIOB. 3aBUCUMOCTbH COINPOTHBIEHUS
METAJIJIOB OT TeMIieparypsl. CBEpXIPOBOIUMOCTb.

DneKkTpr4YecKnil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W TPUMECHAss HPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CsoiicTBa p-ni-nepexoja. [loxynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUUeCKUid TOK B pacTBOpax M pacIjiaBax 3JIEKTPOIMUTOB. JIEKTPOJIUTHYECKAs
JIUCccoanus. JIEKTPOIU3.

OnexTpuueckuid TOK B raszax. CaMOCTOSITENBHBII W HECAMOCTOSITEIBHBIM paspsi.
Moumnnus. [Tna3ma.

TexHnueckue yCTpoiicTBA M IPAKTUYECKOE INPUMEHEHHUE: aMIIEPMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
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npubOpBl, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIH IMOJ, TEPMUCTOPBHI M (POTOPE3HCTOPHI,
IIOJIyIIPOBOJHUKOBBIN MO/, TaJbBaHUKA.

JleMoHcTpanuu.

W3mepenue Cuiipl TOKa U HAIIPSKCHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COEJUHEHUE TPOBOJHUKOB.

[Ipsimoe m3MepeHHe IIEKTPOABMKYILEH chibl. KOpOTKOE 3aMblKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI IPOBOUMOCTD JUOJA.

YdeHnueckuil 3KCIepuMEHT, 1a00paTOpHbIe pabOThI

N3yueHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue IIEKTPOABMXKYIIEH CHJIBI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTUBIICHUS.

Habmtonenue snextpoinusa.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce oCyLIECTBISETCS € y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKHM, OHOJIOTHMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOrO IO3HAHUS:
sBJICHUE, HaydHbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIO/EeHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: pelieHue CUCTEMbl YpaBHEHUH, TUHeHHas QyHKIus, napadona, runepoouia,
uX TpauKy U CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPbl M MX IMPOEKUMU HAa OCH KOOPJIMHAT,
CJI0’)KEHHE BEKTOPOB.

Buonorusi: Mexanudeckoe ABMKEHHE B )KMBOM mpupoe, 1udysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayM, TEIJIOBOE PAaBHOBECHUE), FIEKTPUUECKHE SIBJICHUS B
JKUBOU IIPUPOE.

XHAMHMS: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHHUKA.

I'eorpadus: BIa)xHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorus: nmpeodpa3oBaHue IBUKEHUN C UCHOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHKE, MOJUIMITHUKU, MCIOIb30BaHUE 3aKOHA COXPAaHEHHs HMITyJbca B TEXHHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEeNb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MTOJIyYE€HUSI COBPEMEHHBIX MAaTE€PHAIOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCcKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEp, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

Conep:xxanue o0yuenus B 11 kiacce.

Pazpen 4. DnekTpoanHaMuKa.

Tema 3. MarauTtHoe nojue. NeKTPOMarHUTHASI MHTYKLIHSL.

IlocTosiHHBIE MarHUTHI. B3anMoelicTBHE NOCTOSSHHBIX MarHUTOB. MaruuTHoe

nosne. Bexkrop MarHuTHOM WHAYKIWU. [IpuHIMI Cynepno3uiuyu MarHUTHBIX IOJEH.
JIuaun marHuTHOW MHAYKIMM. KapTWHa JMHMI MarHUTHOM MHIYKUUHU IOJI IOCTOSIHHBIX
MarHuToB.
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MarnuTtHoe 1oje npoBOAHUKA ¢ TokoM. KapTuHa nUHUN MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO MPSMOr0 MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLEBOI'O MPOBOJI-HUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynab M HampaBieHHE. JIBH)KEHHME 3apsHKEHHOW 4YacTHULIBI B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHue DJIEKTPOMArHUTHOM UHAYKIUU. IIOTOK BeExkTOpa MAarHUTHOM WHIYKLUU.
DIIEKTPOABUKYILAsA CUJIA UHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIKYILIAs cujla MHAYKLUUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM II0JI€.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBI€HUE CAMOMHAYKIIMH. DJIEKTPOABUKYILASL CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKK C TOKOM.

DIeKTpOMarHuTHOE IoJIe.

TexHudeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: IIOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL], UHIYKIIUOHHAS [1€Yb.

JleMoHcTpauum.

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITY4YKa MarHUTHBIM IOJIEM.

JIMHUY MHOAYKIIMY MarHUTHOTO MOJIS.

B3anmMopeincTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHuE ANEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJBHKYIIECH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUY.

YyeHn4YecKuii SKCIIEPUMEHT, TaOOpaTOPHBIE padOTHI.

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Paznen 5. Konebanust ¥ BOJIHBL.

Tema 1. Mexanuueckue u 3IeKTPOMAarHUTHBIE KOJICOaHMSI.

KonebatenbHast cucrema. CB0OOOMHBIE MexaHWYecKue koisebanusa. [apmoHnueckue
konebanus. Ilepwon, uacrora, ammmutyga u  (aza konebanuil. I[lpyXMHHBII MasSTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
MIPY TAPMOHUYECKHUX KOIeOaHUSX.

Konebatenpupiii koHTYp. CBOOOMHBIE SJIEKTPOMArHUTHBIE KOJEOAHHWS B HCATHHOM
KoJeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHUYECKUMHU M DIIEKTPOMATrHUTHBIMHU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxaromux KoneOaHUsX. BeIHYyX/IeHHbIE MEXaHUYECKUE KONEOAHMUS.
Pe3onanc. BeiHyX1€eHHBIE JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOMAAIBHBINA MTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIpousBoacTBo, nepenaya M MOTPEOICHHE IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3JeKTpodHepruu. KymabTypa ucHoiab30BaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpPOMCTBA M MNPAKTHUYECKOE MPUMEHEHHUE: DSIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiad.

JleMoHcTpanum.
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Hccnenosanue napamMeTpoB  KojeOaTeIbHON CHCTEMBI (TIPYKUHHBIH

WM MaTeMaTUYEeCKUI MasTHUK).

Habmonenue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmwinorpaMMsl — (3aBUCHUMOCTH  CHJIBI TOKa M HAINpPSDKEHMsT OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJeOaHuil.

Pe3oHaHc mpu MocCI€10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KaTYIIKU WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mosenb TMHUY 3JEKTPOIIEpEIauH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

HccnenoBanue 3aBUCHMOCTH TEPHOAA MaJbIX KoJeOaHUI Tpy3a Ha HUTH OT JUITMHBI HUTH
Y Macchl rpysa.

HccnenoBanne mnepeMEeHHOro TOKa B IENM M3 IOCJIEAOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. MexaHuueckue U 3JIEKTPOMATrHUTHBIE BOJIHBI.

Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopoctsb

pacrpocTpaHeHHs U JJIMHA BOJHEL. [lonepednsie u mpooasHbIe BOTHBL. MHTEpdepeHnms
U 1uQpakiys MEXaHHUECKUX BOJH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBHS M3JIyYE€HHUs JIEKTPOMArHUTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHol BosiHe. CBONCTBA JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, MpeJoMieHHe, nonspuzanus, audpakuus, wuHreppepenuus. CKOpocTh
AJIEKTpOMarHuTHeIX BOJH. Illkana smekTpoMarHUTHBIX BOJIH. [IpriMeHEHHE 31eKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paHOCBA3U U TeJIEBUACHUSA. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTpoilcTBa M MPAaKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, pajiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

JleMOHCTpaLuH.

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiul MEXaHHYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBS3M TI'POMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYJIOM M 4acTOTOH
Kosie0aHui.

HccnenoBanne CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEIOMIICHHUE,
noJsipu3aus, Tuppakuus, “HTepdHepeHIus.

Tema 3. Onruka.

I'eomerpuueckas onrtuka. IIpsMonnHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOJIHOM
cpene. JIyd cBera. ToueuHbIll HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpakeHHMs cBera. IlocTpoeHne M300pakeHUH B IUIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI MpelOMIEHHUS cBeTa. AOCOTIOTHBIM IOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJIHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CnoxxHbINA cocTaB O6enoro ceera. L[Ber.
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CoOuparome U pacceuBaronive JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHHE WU
ONTHYECKasl CHiia TOHKOHN JMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparouX U PaccenBaIOIINUX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. HHTepdepeHuus cBeta. KorepeHTHbIE WCTOYHHUKH. Y CIIOBUSA
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakus ceera. Judpakumonnass pemérka. YclioBue HAOMIOACHUS TUIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE NPHUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JAU(pPaKIMOHHAS
pelETKA, NOJISIPOUI.

JlemoHcTpamnuu.

[IpsimonuHeitHOE pacnpoCTpaHEeHue, OTpaXKEHHE U IpesiomyieHHe cBerta. OnTuueckue
IpUOOPHI.

[lonHOE BHYTpEeHHEE oTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanme cBOWCTB N300paKeHHI B TUH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHimu ceera.

HaGmonenne nqudpaknuu cBera.

Habmronenue aucnepcuu cBera.

[TosydyeHune cekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmroneHnne nmonsipu3aiyu cBeTa.

YdeHn4eckuil SKCIIepUMEHT, J1TabopaTOpHbIE pabOThI

N3mepenue nokaszarens NpeaoMIIeHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

HaGmronenue qucnepcun cera.

Pasznen 6. OCHOBEI crienManbHON TEOPUU OTHOCUTENBHOCTH.

['paHnIBI MPUMEHMMOCTH KJIACCUYECKOW MexaHWKH. [locTynarsl criennanbHON Teopuu
OTHOCUTEJIBHOCTH: WHBAapHUAHTHOCTb MOAYJSA CKOPOCTM CBE€Ta B BaKyyMmMe, NPHHIHI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIMHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIbI. DHEPIUs MOKOS.

Paznen 7. KBantoBas ¢usuka.

Tema 1. DeMeHTBI KBAHTOBOM ONTUKU

®oronsl. Popmyna I[lnanka cBs3u 3Heprun GoToHa € €ro YacTOTON. DHEPrusi U UMITYJIbC
¢doroHa.

OtkpeiTie u uccienoanue Qorodpgekra. Ombitel A.I.  CroneroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.

Hasnenue ceera. OnbiTel I1.H. JIeOenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT, (POTONaTUHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

JleMoHcTpanuu.

®otor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gpotoaddekra.

CBeTOoauOI.

Conneunas 6artapes.

Tema 2. CtpoeHue aToma.
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Mogens atoma Tomcona. OnbiTel Peszepdopaa no paccesnuro a -yactun. I[lnanerapnas
Mmozenb aroma. [loctynarst bopa. M3nyuenue u nornouieHue (GoToHOB

IIpY [IEPEXO/IE aTOMa C OJHOIO YpOBHS 3HEpPIruu Ha Jpyroi. Buasl cnextpos. Crektp
YPOBHEM 3HEPIMU aTOMa BOJAOPOAA.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyisspHO-BOJIHOBOM Tyaau3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

TexHudeckue yCTpOMCTBA U IPAKTHUYECKOE IIPUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTE.

JleMoHcTpanuu.

Mopenb onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmoienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Y4eHuuecKkui IKCIEPUMEHT, JIabopaTOpHbIe PaOOTHI.

HaGroienne JIMHeHYaToro CreKTpa.

Tema 3. AToMHOE sA11poO.

OKCIEpUMEHTBI,  JIOKa3bIBAlOUIME  CIOXHOCTh  CTpoeHus  sjapa.  OTKpbITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHe NpoToHa W HeWTpoHa. Hykinonnas mogens siapa ['eiizenOepra-lBaHeHko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
PaauOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.

Snepusiii peaktop. Tepmosinepubiii cunTte3. IIpobirembl M NEpCHEKTHBBI  SAEPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 Ha0JIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (pM3NYecKoil KapTHHBI MUpa.

TexHudeckue ycTpoHCTBAa M MPAKTHYECKOE NMPHUMEHEHME: NO3UMETpP, Kamepa Buibcona,
SAJIEPHBIN peakTop, aTOMHass boMOa.

JleMoHcTpanum.

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

Paznen 8. DneMeHThI aCTPOHOMUU U aCTPODU3ZHUKH.

Oranel pa3BUTHA acTpoHOMMH. IIpukinagHOoe W MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3qH0r0 HebGa. Co3Be3nus, spKue 3BE31bI, IAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucrema.

Comune. CosHeuHass akTUBHOCTh. Mctounwk sHepruu CosiHIIA U 3BE3MA. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMMa «CIEeKTPaJbHBIA KJIACC - CBETUMOCTBY. 3BE3/IbI IIABHON
MIOCJIEIOBATEIbHOCTH.  3aBUCHMOCTh ~ «Macca - CBETHUMOCTb» U1  3BE3  TJIABHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0KIACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mneunsiii Ilyts - Hama [Manaktuka. Ilomoxenue u asmxenue Connua B [MamakTuke.
Tunel ranakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE IBIPHI B APAX TAITAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PasOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennKkTOBOE H3TyUEHHUE.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUM.
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Yyennueckue HaOIIOICHUS.

Habmtonenust HeBOOPY>KEHHBIM IJ1a30M C HCIOIb30BAHHUEM KOMITbIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUs
CeBepHOro noymapus u sipkue 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, uianet, Mineunoro Ilyrtu.

O600611aro111ee TOBTOPEHHUE.

Ponp ¢Qusuku W acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COLMATBHOU U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHpA, pOJb (HU3HMUECKOW Teopun B (POpMUPOBAHUH
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM psy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPE/ICTABICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymIecTBISIETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSATHS, CBA3aHHBIE C H3YYEHHEM METOIOB HAyYHOrO MO3HAHUS:
SBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BeEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, H3MEPEHHUE.

Maremaruka: pelieHue CHCTEMbl ypaBHEHUMW, TPUTOHOMETPHYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HUX
MPOSKIIMA HA OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOILHUKOB, OIPEIEIICHHE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonorust: snekTpuueckue SIBICHUS B XKUBOW MPHUPOIE, KoyieOaTelabHbIC BIKECHUS B
JKUBOM TpUpOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpTaHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KpHUCTAJLIMYECKas CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOU PEIIETKU, CIIEKTPaIbHbIN aHaN3.

I'eorpacdus: MarHUTHBIC MONIOCA 3E€MITH, 3aJIEKH MAarHUTHBIX pyl, GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, TIPEICKA3aHUE 3EMIICTPSICCHHIA.

TexHOoNmorus: JIMHUM JIEKTPOIepeaay, FTeHEPATOP NEPEMEHHOTO TOKA, 3JEKTPOIBUTATENb,
WHIYKIIMOHHAsL TIe4b, pajap, pPaJuoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneusp,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAst OaTapes.

I[lnannpyemMblie pe3yabTaTbl OCBOEHHUS MPOrpaMMbl 0 GuU3MKe HA YPOBHE CPeHEro
o0urero oOpa3oBaHus.

OcBoenune yuyebHoro mpeamera «®dusnkay Ha ypOBHE CpPEIHEro OOIIEro oO0pa3oBaHUS
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TTPEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHs yueOHOro mpeamera «Pusnkay JOIKHBI OTPakarh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIECTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCe Peain3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) TpakaaHCKOro BOCITUTAHUS:

e chopMHPOBAaHHOCTh TPAXMTAHCKOW TMO3UIMK  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

® TMPUHATHE TPATUIMOHHBIX OOIIEYETIOBEUECKUX TYMAaHUCTHYECKHX U JEMOKPAaTUYECKUX
IIGHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B HWHTEpPEcax TPa)kITaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYTPaBIEHUH B 00pa30BaTeIbHON OpraHU3alliH;

® YMEHHME B3aUMOJCHCTBOBAaTh C COIMAIbHBIMM HWHCTUTYTAMH B COOTBETCTBHU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;




4)

5)

6)
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TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
NaTPUOTHUYECKOIO BOCIIUTAHHUS:
c(OPMHUPOBAHHOCTb POCCUHCKOM IpaX/1aHCKONW MAEHTUYHOCTH, IaTPUOTU3MA;
LICHHOCTHOE OTHOILIEHHE K TIOCYIApCTBEHHBIM CHMBOJIaM, JOCTHIKEHHSM POCCHUHCKUX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKE;
JTyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:
c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;
CIIOCOOHOCTh OLIEHMBATh CUTYALIMIO U NIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;
0CO3HaHME JIMYHOI'0 BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYAYIEro;
JCTETUYECKOT0 BOCIMTAHUS: 3CTETHMYECKOE OTHOLIEHHE K MHpPY, BKJIIOYAs 3CTETHKY
HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOI HayKe;
TPYAOBOT'O BOCIIUTAHMUSL:
MHTEpEC K Pa3IUIHbIM chepaM mpodheCCHOHATLHON JeSITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (pu3MKOW W TEeXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHbIC IIJIaHBbI;
TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHHIO B 00JACTH (U3WKH HA
MPOTSKEHUU BCEU KU3HU;
9KOJIOTUYECKOT0 BOCIIUTAHUS:
c(OPMHUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHHE TJOOAIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;
IUTAHUPOBAHME U OCYLIECTBICHHUE JIEHCTBUI B OKpYXKarOIllel cpejie Ha OCHOBE 3HAHUS 1LieJiei
YCTOMUYMBOTO Pa3BUTHS YETIOBEUECTBA,;
paclIMpeHue OmbITa JIEATEJIbHOCTH OSKOJIOIMYECKON HANpaBICHHOCTM Ha OCHOBE
UMeoIUXcs 3HaHui 1o (usuke;
LIEHHOCTU HAayYHOT'O MTO3HAHUS:
c(OpMHPOBAHHOCTh MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nUecKoil HayKu;
OCO3HAHHE IIEHHOCTU HAyYHOH [€ATeIbHOCTH, TOTOBHOCTH B IpOLECCE U3YUEHHs (PUIUKU
OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATENbCKYIO JEATEIbHOCTh WHIUBUIYaIbHO U B
rpymme.

B mpouecce nocTukeHus JTMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS IPOrpaMMBbI MO (PU3UKE

JUIs  ypOBHA cpeAaHero oOmero oOpa3oBaHUS Yy OOYYaroOLIMXCS  COBEPLICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEIEKT, IPEANOoaralomuil chopMUPOBAHHOCTD:

CaMOCO3HaAHM, BKIIIOUAIOIIETO CIIOCOOHOCTh IMOHHUMATL CBOE 3MOLMOHAILHOE COCTOSHHE,
BUJICTh HAMpPaBIECHUS Pa3BUTHUS COOCTBEHHOW 3MOIMOHANIBHON c(ephl, OBITh YBEPEHHBIM B
ceoe;
CaMOpPETYJIMPOBAHUS, BKIFOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE TOBEJEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHHSIM U
HpOS[BJ'IS[TI) FI/I6KOCTB, 6BITB OTKpI)ITI)IM HOBOMy;
BHYTpEHHE!l MOTHBAIIMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHKCHHIO IENH H YCIeXy,
ONITUMM3M, UHUITMATUBHOCTh, YMEHHUE JIWCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEH;
OMIIaTHH, BKJ'II-O‘—IaIOH_[eI\/'I CHOCO6HOCTB IIOHUMATh OMOIIMOHAJIBHOC COCTOsIHHC }IpyFI/IX,
VUUTHIBATh €r0 TPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePEKUBAHUIO;
COMaJIbHBIX HABBIKOB, BK/IHOYAIOIINX CHOCO6HOCTB BI)ICTpaI/IBaTI) OTHOHICHUA C )IpyrI/IMI/I
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATE UHTEPEC U pa3periaTh KOHQIUKTHL.

MeramnpeaMeTHBIE PE3YIALTATEl OCBOEHHUS IIPOrpaMMEL CPEIHETO 00Iero o0pa3oBaHUs

JOJDKHBI OTPaXaTh.

1)

OBJ'Ia,I[eHI/Ie YHUBCPCAJTbHBIMHU ITO3HABATCIIbHBIMU HeﬁCTBHHMHZ
0a30BbIC JIOTHYCCKHUE JIeHCTBUS:



3)

1)

2)
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CaMOCTOSITENIbHO (DOPMYJIMPOBATh W AaKTyaJU3UpOBaTh MpoOJieMy, paccMarpuBarh e¢
BCECTOPOHHE;
OIpeNeNATh 1NN AEATEIIbHOCTH, 331aBaTh IapaMeTpbl U KPUTEPUU UX AOCTHKEHMUS,;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMATPUBAEMBbIX (PU3UUYECKUX SIBICHUSX;
pa3pabaTbIBaTh MJIaH PEIIEHUs IPOOIeMbl ¢ YUYETOM aHAIN3a UMEIOILUXCA MaTepUaAlIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBHE pPE3YJbTATOB ILIEIIAM,
OLIEHUBATh PUCKH ITOCIEICTBUI NeATEIbHOCTH;
KOOPJAWHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pEAIbHOTO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEaTMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX TPOOJIEM.
0a30Bble UCCIIE0BATENILCKUE IEHCTBHSL:
BIaACTh HaquOfI TepMHHOHOFHCﬁ, KJIIFOYCBBIMU IIOHATUAMU MU MCTOAAMHU (bI/I?,I/I‘-IeCKOf/'I
HAyKHU;
BJIAJI€Th HaBbIKAMM Y4eOHO-HMCCIEI0BATENbCKOM M INPOEKTHOW JesTeIbHOCTH B 00JacTH
¢u3uKy, cI0OCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY IOMCKY METOJOB PELICHUs
3aJga4d (1)I/I3I/I‘ICCKOFO COACPpIKaHUA, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA,
BJIAJCTh BHJAMH JEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUSA, €ro HHTEpIpETaLuy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3INYHbIX YUEOHBIX CUTYyalUsX,
B TOM YHCJIE TIPU CO3JIaHUH y4eOHBIX MPOEKTOB B 00JaCTH (DU3UKH;
BBISIBJISATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3U M aKTyaJIM3UpPOBATh 33Jjauy, BbIIBUIATh THIIOTE3Y
e pelIeHMs, HaXOIUTh apryMeHThl Ul J0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH, 3a/1aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS;
aHaAJIM3UPOBATh MOJYYEHHbIE B XO/I€ PEIICHUS 3a[aul pe3yJbTaTbl, KPUTHUECKU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;
CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIIbHON JEATEIHHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;
JlaBaTh OILIEHKY HOBBIM CUTYAIUsIM, OLEHMBATh MPUOOPETEHHBINA OMBIT; YMETh MEPEHOCUTH
3HaHUS 10 (PU3UKE B IPAKTHUUYECKYIO O0JIACTh KU3HEAEATENbHOCTH;
YMETb UHTCTPHUPOBATH 3HAHHWA U3 PA3HBIX NPCAMETHBIX O6JI&CT€I>1; BbIABUI'aTh HOBBLIC HUJICHU,
npeajiaratb OPUTHMHAJIBHBIC TIIOAXOAbI W PCHICHUA; CTaBUTH HpO6J'I€MI>I n 3aaayu,
JIOIYCKAOIUE aJbTePHATUBHBIEC PELICHHUS.
pabota ¢ uHpopMauei:
BJIAJICTh HAaBBIKAMHU TOJy4YeHHs] MHPOpPMALUU (PU3MUYECKOTO COAEp)KaHUS U3 MCTOUHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYHIECTBIIATH IOMCK, aHalIM3, CHUCTEMaTH3alUi0 MU
MHTEpIpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IMpeJICTaBICHHUS;
OILICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;
HCII0JIB30BAaTh CPEACTBA I/IHCbOPMaI_[I/IOHHI)IX N KOMMYHUKAallHOHHBIX TEXHOJIOTHI B PEIICHUA
KOIHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3AIIMOHHBIX 33]1a4 ¢ COOJII0/IEHUEM TpeOOBaHUM
HPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI, PEecypcocOepeKeHHs, IpPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;
CO3/1aBaTh TEKCThI (PU3UYECKOTO COAECPIKaHUS B pa3IMUHBIX (popMaTax ¢ yu€ToM HazHAUCHUS
uHpOpPMALlUK M IeJIEBOM ayJAUTOPUH, BHIOMpas ONTUMAalbHYIO (OpMY NpPEACTaBICHUS U
BU3YaIH3al1H.

OBnajzieHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU:
oOuieHue:
OCYILIECTBIISATh OOLIEHME Ha YypoKax (U3MKKM U BO BHE-YPOUHOW JI€ATENIBHOCTH;
pacrio3HaBaTh NMPEANOChUTKA KOH(GIUKTHBIX CUTYalluid U CMATYaTh KOH(IUKTHI; pa3BEPHYTO
Y JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.
COBMCCTHaA ACATCIBbHOCTB:
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® [IOHMMaThb M WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIMBUAYaTbHOW pabOTHI,
BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHHA C Y4€TOM OOIIMX HMHTEPECOB, H
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

e [PUHMMATh LI€JIM COBMECTHOW JEATEIBHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEUCTBUA IO €€ JOCTUKEHUIO: COCTABJATH IUIAH JACHCTBHM, PACIpPEIEIATh POJIA C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOU pabOThI;

® OIICHMWBATh KAUYECTBO CBOETO BKJIA/Ia M KAKJOT0 yYaCTHUKA KOMaH bl B OOIIMK Pe3ysbTaT 110
pa3pabOoTaHHBIM KPUTEPUSIM;

e qQpeajaraTb HOBBIE NPOEKTHI, OLEHHUBATh MJIEU C IO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYHIECTBJIATh IO3UTHUBHOE CTPAaTErMYECKOE IOBEACHUE B pPA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBnazeHne yHUBEpPCAIbHBIMU PETYJISITUBHBIMU JEHCTBUAMMU:

1) camoopranu3zanusi:

®  CaMOCTOSITENIFHO OCYIIECTBISTh MO3HABATEIFHYIO AEATEIBHOCTh B 001acTH (U3UKU U
aCTPOHOMUU, BBISIBJIATH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
®  CaMOCTOSITEJIbHO COCTABJISATH IJIAH PEIICHHs] PACUETHBIX M KaYECTBEHHBIX 3ajJady, IJIaH
BBITIOJTHEHUST MPAKTHUECKOH paboThl ¢ Yy4€TOM HMEIOUINXCA PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHUM;
® J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
® pacmupsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AenaTh
OCO3HaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peuieHue;
® OIECHUBATh MPUOOPETEHHBIN OIBIT;
e crnocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO J3PYIUIUMU B oOnactu (pusmKwy,
MTOCTOSIHHO TOBBITIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.
2)CaMOKOHTPOJIb:
® J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIEISM;
e BJaJeThb HAaBbIKAMM I103HABAaTEIbHOM pe(IeKCHHM KaK OCO3HAaHHUS COBEpIIaeMbIX
JENCTBUN U MBICIIUTENBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHU;
® CIIOJIb30BAaTh MPHUEMBI pediekcuu JUis OIEHKU CHUTYallud, BbIOOpa BEPHOIO
peuieHus;
® OLICHMBAaTb PUCKHM U CBOCBPEMEHHO IPUHUMATH PELICHUS IO HUX CHWKEHHUIO;
IPUHUMATh MOTHUBBI M apryMEHTHl JPYIMX [PU aHalIu3€e pe3yJbTaToB
NEeSATEIbHOCTH.
1) npuHsTHE ceOs U APYTUX:
® [pUHUMATH ce0sl, MIOHUMAsi CBOU HEJOCTATKU U JOCTOUHCTBA;
e T[pUHMMAaThb MOTHBBI M apryMEHTBl JPYIUX TPH aHAIU3E PE3YJbTATOB
JEeATEIbHOCTH;
e [IpU3HABaTh CBOE MMPaBO U MPABO JPYTUX Ha OMIMOKY.

[IpeMeTHBIE Pe3yJIbTaThl OCBOEHHUS IPOrPaMMBI 10 (HU3HKE.

B npornecce n3yuenust kypea Kypca gpusuku 6azoBoro ypoBHs B 10 kinacce o0ydaromuiics
Hay4yuTCs: JEMOHCTPUpPOBaTh Ha TMpUMEpax pojb U MecTo (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAy4yHON KAPTUHBI MUpPa, B PA3BUTUM COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B
MIPaKTHUYECKON EATEIbHOCTH JIFOJIEN;

YUUTBIBATh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJETCH:

MaTepuajgbHas TOYKa, WHEpLHajbHas cucTeMa OTcu€ra, aOCONIOTHO TBEPAOE TEJO,
UJCaIbHBIN a3, MOJEIU CTPOEHHUS Ia30B, )KUIKOCTEH U TBEPABIX TEJI, TOYEUHBIN HIEKTPUICCKUN
3apsij IpU peuieHn: (pU3nueckux 3aaay;
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pacrio3HaBaTh (U3MUECKUE SIBICHUS (TPOLIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BELIECTBA

U 2JIEKTPOJAMHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJUHEIHOE ABUKEHUE,
cBOOOJHOE TMAJCHUE TeJ, JABWKEHHE [0 OKPYKHOCTH, WHEpLHs, B3aUMOJEIHCTBHE Tell,
g dy3us, OPOYHOBCKOE IBM)KEHUE, CTPOCHUE JKUAKOCTEH U TBEPABIX Tell, M3MEHEHUE 00bEMa
TeJ TMpH HarpeBaHUM (OXJAXKICHHWH), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHAEHCAIUs,
IUIaBJIEHUE, KPUCTAJUIN3ALMsL, KUIIEHHE, BIa)KHOCTh BO3/1yXa, [IOBBIIIEHNE

JABJICHUS Tra3a IIPU €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBS3b MEXKIY IapamMeTpaMu
COCTOSIHUS T'a3a B U30IPOLIECCAX, NEKTPU3ALMS TEll, B3AUMOJCHCTBUE 3apsI0B;

OIMCBIBATh MEXAaHUYECKOE JIBUKEHME, UCTONb3ys (pU3MuecKkue BEIMYMHBL: KOOpIUHATA,
yThb, NIEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CUa, UMIYIbC Teld, KMHETHYECKas
SHEprus, INOTEHLMAaIbHAs SHEprus, MexaHudyeckas paboTa, MEXaHHYecKas MOIIHOCTb; IpH
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIONB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €JUHULIBI, HAXOJAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIIUYUHAMU;

ONMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, HCIOJb3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPTUs, padora rasza, KOd(pQGUIHMEHT MOJE3HOTO NEHCTBUS TEIJIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

OINMCHIBATh M3yYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mporecchl), UCMONIb3ys (PU3NUECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HAnpspKEHHOCTh  TIOJIS,, IOTEHLMAJ, PAa3HOCTh IOTEHIUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAu€HUs M EIMHUIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIUMUNHY C APYTUMU BETUYUHAMU;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBICHMS, UCHOJb3Yysd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, II u III 3akonsl HploTOHa, 3aKOH cOXpaHEHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, IIPUHIUI
paBHONpPaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TemmepaTypoil, mepBblii 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE MPHUHLUIBI JEHCTBUS MAallMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30MaCHOTO UCIIOIb30BaHMS B IOBCEAHEBHON KU3HU;

BBINOJIHATh AKCIEPUMEHTHI 10 MCCIIEOBAHUIO (U3NYECKUX SBJICHUI M IPOLECCOB C
UCIIOJIb30BAaHUEM  TMPSIMBIX, W KOCBEHHBIX M3MEpPEHUH, TMpH 3TOM  (POpMyIHpPOBaATh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEeI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOBI;

OCYILIECTBIATh NpSIMble UM KOCBEHHBbIE H3MEPEHHS] (U3NYECKUX BEJIWYHMH, MPH 3TOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh W3BECTHBIE METOJbI OIICHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (U3NYECKUMU BEIMYMHAMU C HCIHOJIb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJyYeHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYHMH B BHUJE TaOJMIl U IrpadUKOB, IeJIaTh BBIBOJIBI
10 pe3yNbTaTaM UCCIIEIOBaHUS;

coOnoaTh npaBmiia OE30MaCHOrO TpyJda HpU IMPOBEACHHUU HCCIEAOBAHHM B pamMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENBHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TaOOpaTOPHOTO 000PYAOBAHUS;
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pemath pacu€THbIE 3aJaud C SBHO 33JaHHOM (PU3MYECKOM MOMAETbIO, HCIONIb3YS
buznyeckue 3aKOHBI M MIPUHLIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/layd BHIOUpATh (PU3MUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BEIHUNHBI,

pelarh KauecTBEHHBIEC 3aJlauM: BBICTpAMBaTh JIOTMYECKU HENPOTHUBOPEUMBYIO LIEMIOYKY
paccy X JIeHUH C UCIOJIb30BAaHUEM M3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH H (PU3MUecKHX
SIBIICHUI;

UCIIOJIb30BaTh IMpPH pEIIeHUH Y4eOHBIX 3a7ad COBPEMEHHble HMH(OPMAIOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAIMM U IPEICTAaBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMylo HHPOPMAIIUIO;

MPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKHE 3HaHUs MO (U3HKE B TOBCEIHEBHOW JKHU3HHM IS
oOecrnieueHus 6€30IaCHOCTH MpU 00pallleHUH ¢ IPUOOpPAMU U TEXHUUYECKUMHU YCTPOUCTBAMH, AJIs
COXPaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpee;

paboTaTte B TpymIme C BBIIOJTHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJICH, TUIAHHPOBATH
paboTy TpyNmbl, palMOHAIBHO paCHpelesTh O0S3aHHOCTH W IUIAHUPOBATH JEATEIBHOCTH B
HECTaHJApPTHBIX CUTYallUsX, OLEHMBATh BKJIAJ Ka)KJOrO W3 YYAaCTHUKOB TIPYIIIbl B pELICHUE
paccMaTpuBaeMoii MpoOIeMBbl.

[IpenMeTHble pe3ynbTaThl OCBOEHUS IporpaMMbl Io ¢usuke. B mponecce usyueHus
Kypca Kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce 00y4aromuics HAy4uTCs: JEMOHCTPUPOBAThH
Ha TpUMepax poiib U MecTo (M3UKH B (POPMHUPOBAHUHU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
pa3BUTUU COBPEMEHHOW TEXHUKM M TEXHOJOTHH, B MPAKTUYECKOW JIESITENbHOCTH JIIOJCH,
LEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KApTUHBI MUDA;

YYUTBIBATh TPAHMIBl NPUMEHEHMsS M3YYEHHBIX (U3NUECKUX MoJeNeil: ToYeuHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, SA€pHas MoOJEiIb aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU peLIeHUN (GU3NUECKUX 3a/]1a4;

pacrio3HaBaTh (pu3uyecKkue sBJICHUsS (MPOIECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKM: 3JIEKTpUYECKasi MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKINS, JAEWCTBHE MAarHUTHOIO IIOJII Ha MPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHENHOE pacpOCTpPaHEHUE CBETA, OTPAKEHUE,
npejomieHue, uHTepdepeHus, Iudpakuus W TOJsIpU3allus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAs U MCKYCCTBEHHAs PaJlNOaKTUBHOCTD;

ONMCHIBAaTh M3yYCHHBIE CBOMCTBA BelIeCTBa (JIEKTPUUYECKUE, MarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCIIONB3YSl (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsii, CHiIa TOKa, JJIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIUAIIOB, 3JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO Moiis, cwia Ammnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOTO0 M MarHUTHOTO MOJIEH, MEepUoJa W 4YacToTa KosieOaHuM B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C APYTUMHU BETMUYUHAMU;

OINUCHIBaTh M3YYCHHBbIE KBAHTOBBIC SBIEHHS W TIPOLECCHl, MCIONB3YS (u3nueckue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
uMIynbc (OTOHA, TMEPHOJ| IOoJlypaclaja, SHEPIrus CBA3M aTOMHBIX SAEp, NPHU ONUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYeHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUMHBI;
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aHAJTM3UPOBATh (PU3UYECKUE MPOLECCHl U SABICHMS, UCHOJB3Ysd (PU3MUECKUE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO W IApaJUICIbBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3aKkoH Jlxoynsa-JIeHma, 3aKkOH JJIEKTPOMATHUTHOM  MHIAYKLUHMH, 3aKOH
IPSIMOJIMHEMHOIO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PaJMOAaKTHMBHOIO paclana, IpU 3TOM pas3iIvydarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBHS (TpaHULBL,
00jacTh) IPUMEHUMOCTH;

OIpEACIATh HANPABICHUE BEKTOPAa MHAYKLIUU MAarHUTHOIO IOJS NPOBOJHHUKA C TOKOM,
cuibl Ammnepa u cuibl Jlopenna;

CTPOUTH U OMMCHIBATh N300pa’KeHHE, CO31aBaeMOE INIOCKUM 3€pKajloM, TOHKOH JIMH30M;

BBINOJIHATh AKCIEPUMEHTHI 0 MCCIIEJOBAHUIO (U3NYECKUX SBICHUI M IPOLECCOB C
UCIOJIb30BAaHUEM MPSIMBIX, W  KOCBEHHBIX H3MEpPEHUH: 1pu 3TOM  (HOPMYIHPOBAThH
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYHMH, TPU 3TOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIeIoBaTh 3aBUCUMOCTH  (PU3MYECKMX BEIMYUMH C HCHOJb30BAHUEM HPAMBIX
U3MEPEHUI: TpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI IMOIYYECHHOH
3aBUCUMOCTH (PUM3NYECKUX BEJIMYMH B BHUAE TaOiuL U TIpaduKOB, JenaTh BBIBOJBI 110
pe3yabpTaTaM UCCIIEI0BAHMS;

coOyoaTh npaBwiia O€30MIaCHOrO TpyAa IpH MPOBEACHUM MHCCIENOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemate pacy€THblE 3aJaud C SBHO 3aJlaHHOM (DM3MYECKON MOJEbI0, HCIOJIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4Hl BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelarth KaueCTBEHHBIE 3a/layM: BBICTpaMBaTh JIOTUYECKH HENPOTHUBOPEUHMBYIO ILIETIOUKY
pacCcyKIeHUH C HCHOJIb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH M (pU3MUecKuX
SIBIICHHI,

UCMOJb30BaTh MpPH pEIIeHMH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U IPEACTaBICHUs] ydeOHOU U
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMaIINIO;

OOBSICHATh MNPUHLUMBI JCWCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO UCTOIb30BaHUS B IOBCEIHEBHON KU3HU;

MPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (PU3UKE B IOBCETHEBHOM KU3HU

s obecriedeHUs: 0€30MacHOCTH MNpU OOpalleHuu ¢ MpudopaMM M TEXHUYECKUMHU
yCTPOMCTBAMM, JUIsI COXPAaHEHUS 310pPOBbs U COOIIOEHHUS HOPM 3KOJIOTUYECKOTO MOBEJACHUS B
OKpYXKarollleH cpere;

paboTaTh B TpyNIE C BBINOJHEHUEM pa3IMYHBIX COIMAJBHBIX pOJEH, IUIAaHUPOBATh
paboTy Trpynmbl, palMoOHAIBHO PACHPENENATh OOS3aHHOCTH W IUIAHHPOBATH JEATEIbHOCTH B
HECTaHJIaPTHBIX CUTYallUsX, OLEHMBATh BKJIQJ] KaXJOTO W3 YYaCTHUKOB TPYIIIbI B pELIECHUE
paccMaTpuBaeMOi MPOOIIEMBI.

TemaTuyeckoe IIaHMPOBAHUE.
10 kaace
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KoanuecTBo 4acoB

Uroro no pazpeny

Ne || HaumeHoBaHMe pa3aeioB H TeM KoHTpoan JJiekTpoHHBbIE (1 (pOoBLIE)
n/n nporpaMmel Beero Hire IIpakTH4yeck|| oOpa3oBaTe/ibHbIE pecypChl
He padoThbl
padoTsI
Paznen 1. DUBUKA U METO/1bl HAYUHOI'O TIO3HAHUS
1.1 ||®u3wKa 1 METOIBI HAYYHOTO 2 bubmmoreka [[OK
MTO3HAHHUS https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 2
[Pazzen 2. MEXAHUKA
21 5 0,5 0,5 bubmmoreka [HOK
Kuiemaritica https://m.edsoo.ru/7f41bf72
29 7 1 0,5 bubnnorexa [JOK
fluaniia https://m.edsoo.ru/7f41bf72
b K
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 h:;g::l;llcr);z;asfo(.)ru 17£41bf72
18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA

3.1 ||OcHOBBI MONEKYISIPHO- 9 1 bubmmoreka [HOK
KHMHETUYECKOH TeOpHUU https://m.edsoo.ru/7f41bf72
3.2 10 1 1 bubmuoreka [{OK
OCHOBBI TEpMOHHAMHKH https://m.edso0.ru/7f41bf72
3.3 ||ArperaTHbie COCTOSTHUS BELIECTBA. ||5 0,5 bu6muotexa [IOK
da30BbIe EPEXO/IbI https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 24
Paznen 4. 3JIEKTPOAUHAMUKA
4.1 10 0,5 1 bubmuoreka [{OK
MICKTPOCTATIHKA https://m.edsoo.ru/7f41bf72
4.2 |[IToCTOSIHHBIHN 3JEKTPUYECKUI TOK. ||12 1 1 bu6mmotexa [IOK
Toku B pa3IMyYHBIX cpelax https://m.edsoo.ru/7f41bf72
Hrtoro no pazaeny 22
p 2
€3epBHOE BpeMs
OBLIEE KOJIMYECTBO HACOB IIO ||g8 5 6,5
[TPO'PAMME
11 kaace
Ne || HamMeHoBaHHe pa3/iesioB U TeM Konmaecrso wacon JuleKTpoHHBIE (U (poBLIE)
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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n/n NporpamMmal

Kontpous || IIpakTnue| o0pa3oBaTeJbHBIe pecypchl
Bcero HbIE CKHe
padoThI padoThI

Paznen 1. JJIEKTPOJANHAMMUKA

1.1 |MarsauTtHOe T0JIE.

SHGKTpOMaFHI/ITHa}I HUHAYKIUA

11 15 2,5 bubmunoreka IIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazpeny

11

Paznen 2. KOJIEBAHU S 1 BOJIHBI

2.1 |[Mexanndeckue u 9 1 bubmmoreka [JOK
DIICKTPOMAarHUTHBIC KOJICOaHUsI https://m.edsoo.ru/7f41c97c
2 2 |[MexaHn4decKkue u 5 1 bubmoreka IJOK
2JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
23 10 25 bubnunoreka [IOK
O 1
i https://m.edsoo.ru/7f41c97c

Uroro no pazpeny

24

Pazjnen 3. OCHOBBI CIIEHIUAJIBHO

¥ TEOPUH OTHOCUTEJBHOCTH

3.1 ||OcHOBBI crienMaIbHOU TEOpUU

4 1 bubmoreka [IOK

Uroro no pazpeny

OTHOCUTEIHLHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Pasznea 4. KBAHTOBASI PU3UKA
4.1 J11eMEHTHI KBAHTOBOU OITHKH 6 buGmmorexa I1OK
https://m.edsoo.ru/7f41c97c
4.2 Crpoerie aToma 4 1 Bu6nuoreka IJOK
P https://m.edsoo.ru/7f41c97c
4.3 5 05 05 bubmuoreka IIOK
A ) )
TOMIOS 3P0 https://m.edsoo.ru/7f41c97c
15

Paznea 5. DJIEMEHTBI ACTPOHOM

NN U ACTPOOU3UKH

5.1 |[9MeMeHThl aCTPOHOMUU H
acTpousukn

7 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f41c97c

Hrtoro no pazaeny

Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o061matolee MOBTOPEHHE

4 bubmuoreka IIOK
https://m.edsoo.ru/7f41c97c

Hrtoro no pazaeny

PesepBHOE BpeMs
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KoanuecTBo 4acoB

Ne || HamMeHoBaHuUe pa3/iesioB U TeM JiieKTpoHHBbIE (U (pOBLIE)
Kontpous || IIpakTnue
o0pa3oBaTe/ibHbIe pecypchl

n/n NMPOrpaMMbl
porp Bcero HbIe cKHue
padoThI padoTbI

OBIIEE KOJIMYECTBO HACOB I1O |8 5 7,5
[IPOI'PAMME
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