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IHHOSACHUTEJ/IBHAS 3AIINCKA

[TporpamMma no uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHETO obmiero oopa3oBaHus pa3padboTana
Ha OCHOBE IMOJIOKEHUH M TpeOOBaHU K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOTrPaMMBl,
npencraBieHHEIX B PI'OC COOQO, a Taxxke ¢ yuéroMm deaepanbHoi pabodeld mporpaMMbl BOCIUTAHUS U
KOHIETIIINKA TIperoAaBanus ydeOHoro mpenmera «@Pu3mka» B 00pa30BaTENbHBIX OpPTaHU3AIMIX
Poccuiickoit ®enepannu, peaan3yomUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

CopepxkaHne MporpaMMBbl MO (U3WKE HAMpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHB Mupa oOydatomuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢puzrke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TakKKe
YYUTBIBAET HEOOXOAMMOCTh PEaTH3aIllii MEXIPEAMETHBIX CBs3el (PHU3UKK C €CTEeCTBEHHO-HAYYHBIMU
yueOHBIMU TIpeiMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LIENH U3y4YCHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHus, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHHA Kypca (HU3MKHM: JHMYHOCTHBIC,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

LenTpbr 00pa3oBaHWsI €CTECTBEHHO-HAy4HOW HampaBieHHOCTH «Todka pocTtay co3maHbl C
LENBI0 pa3BUTHs Yy OOYyYaroIIUXCS eCTeCTBEHHO-HAYYHOH, MaTeMaTH4ecKod, WHPOPMAIHOHHON
TPaMOTHOCTH, ()OPMHUPOBAHUS KPUTHIECKOTO M KPEATHBHOTO MEIIIICHHS, COBEPIICHCTBOBAHUS HABBIKOB
€CTEeCTBEHHO-HAyYHOW HAIIPABIEHHOCTH, & TAKXKe IS MPAKTHIECKOH OTpabOTKH yaeOHOT0 MaTepraia 1mo
yae6HOMY npenmMeTy «Duznkay.

[MpopuneHbii  KOMIUIEKT  OOOpymoBanusi  oOecrieunBaeT  S(PQEKTUBHOE  JOCTIKEHHE
00pa3oBaTeNbHBIX  pPE3yNbTaTOB  OOyYAIOMIMMHCS IO  [porpaMMaM  €CT€CTBEHHO-Hay4dHOU
HaNpaBJICHHOCTH, BO3MOXKHOCTH YIIyOJNEHHOTO W3YyYEHHS OTICNBHBIX IPEIMETOB, B TOM YHUCIE IS
¢dopmupoBaHUsT ~ HW300peTaTENbCKOrO,  KPEaTUBHOTO,  KPUTHYECKOTO  MBIIUICHHS,  Pa3BUTHS
(YHKIIMOHANBHON T'PaMOTHOCTH y OOydYalomuXcsa, B TOM YHCJIE€ €CTECTBEHHO-HAYJYHOW U
MaTeMaTU4YECKOH.

Hudposast naboparopusi KapAWHAIBHBIM 00pa3oM H3MEHSET METOAWKY U COJAep)KaHHe
IKCIEPUMEHTAILHON JEATENIbHOCTH M IOMOTAeT PEIIUTh BBIICNepednciieHHbIe mpooiembl. [Tlnpokuit
CIEKTP UUPPOBHIX [ATYNKOB TIO3BOJSAET YyYAIIUMCS 3HAKOMHUTBCA C TapaMeTpaMud (QU3NIECKOTO
JKCIEPUMEHTA HE TOJHKO Ha Ka4eCTBEHHOM, HO U Ha KOJMUYECTBEHHOM ypoBHEe. C MOMOIIbI0 U(PPOBOH
nabopaTopuu MOXHO IPOBOJHTH JUTHTENBHBIA JKCIIEPUMEHT AaXXe B OTCYTCTBHH JKCIIEPUMEHTATOPA.
[Ipu sTOM W3MepsieMble JaHHBIE W PE3YyNbTAaThl WX OOpPa0OTKH OTOOpaKAIOTCS HEMOCPEICTBEHHO Ha
JKpaHe KOMIbIoTepa. B mporecce hopMupoBaHUs IKCHEPUMEHTAIFHBIX YMEHHN M0 (DPM3UKE yJarIuics
YUUTCS TPEACTABIATh HHHOPMAIINIO 00 UCCIIEIOBAaHUN B YETHIPEX BUJIAX:

. B BepOaTbHOM: OIHCHIBATH JKCIEPUMEHT, CO3[aBaTh CIOBECHYI MOJETh JSKCIIEPHMEHTa,
(uKCHpOBaTH BHUMAaHHUE Ha U3MEPSEMBIX (PM3UIECKUX BEIMYMHAX, TEPMHHOJIOTHH;

. B TaOJMYHOM: 3alOJHATH TAOJMIBl JAaHHBIX, JIGKAINIMX B OCHOBE MOCTPOCHUs rpadukoB (mpu
9TOM Y YYalIMXCsi BO3HUKAET MEPBUYHOE MPEJICTABICHNE O MAaCIITa0aX BEJIHUYMH);

. B TpaduyecKoM: CTPOHUTH TpadWKHd MO TaOIMYHBIM JAaHHBIM, YTO IIO3BOJIIET TEpPEHTH K BHI-
JBIDKEHHUIO THUTIOTE3 O XapakTepe 3aBUCHMOCTH MEXAy (QU3NUECKUMH BETHMYUHAMH (TIPH 3TOM YUUTENb
MOKA3bIBaCT MPEMMYIIECTBO B BH3YaIM3allMd 3aBUCHMOCTEH MEXAY BEIWYMHAMH, HATJSAHOCTh H
MHOT'OMEPHOCTD);

. B aHAINTHYECKOM (B BHJIE MATEMaTHYECKUX YPaBHEHHI): MPUBOJUTH MaTeMaTHUECKOE ONMCAHNE
B3aUMOCBSI3U (PU3UUECKUX BEITMYMH, MaTeMaTHIecKoe 0000IICHUE MTOTyYeHHBIX Pe3yIbTaTOB.

[IporpamMma o Qu3HKe BKIIOYACT:

® [JJaHHpyeMbI€ pPE3yNbTaThl OCBOEHHs Kypca (u3MKH Ha 0a30BOM YpPOBHE, B TOM 4YHCIE

NpeaMETHBIE Pe3yJIbTaTh 110 roJaM 00yUYeHNSs;

e cojepxkanue yueOHoro npeamera «OH3uKay 1Mo rojaM o0ydIeHHsI.

Ou3nka Kak Hayka O HamOoyiee OOIIMX 3aKOHAX TPHUPOJBI, BHICTyNas B KadyecTBE y4eOHOIO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBI BKJIAJ B CHCTEMY 3HAHHH 00 OKpYXalolleM MHpe.
konpHBIA Kypc (U3MKM — CHCTEMOOOpa3yIOMMKA AJISi €CTECTBEHHO-HAyYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIbKY (PM3UUECKUE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHEH, OMOJIOTHEH,
¢busnyeckoii reorpadueii u actpoHoMuei. Mcnonb30BaHue ¥ aKTUBHOE MPUMEHEHHE (HU3NISCKUX 3HAHUI
OTpelieNIieT XapaKTep M Pa3BUTUE Pa3sHOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPAaHCIOPTa,
OCBOEHHUSI KOCMOCA, MOJY4YEHUs HOBBIX MaTEpHajOB C 33JaHHBIMHU CBOMCTBaMM M Apyrux. M3yuenue



(GHU3UKM BHOCUT OCHOBHOM BKJIaj B (HOPMHUPOBAHNE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa 00yJaronmxcs,
B (hopMUpOBaHHWE YMEHMH MPUMEHITh HAyYHbIM METOJ IIO3HAHMS NP BHIIOJIHEHHMM HMH Y4EeOHBIX
HCCIIEIOBaHUN.

B ocHOBY Kypca ¢Gu3MKH 17151 ypOBHS CPEAHEro 0011ero 00pa3oBaHusI OI0XKEH P UaeH, KOTOpbIe
MOYKHO pacCMaTpUBaTh KaK IPUHIUIIBI €T0 TIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HeW Kypec SBISETCA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJECP)KUT MaTepuall W3 BCEX pa3lelNoB (M3HKM, BKIIOYAET KaK BOIMPOCH KIACCHYECKOW, TaK H
COBpPEMEHHOM (PH3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBMM ¢ HEH Marepuan Kypca (GHU3HKH OOBEIMHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHME MPEACTABICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTEpPHH, BEIICCTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzanus mpeamnosnaraeT HCIOAb30BAHUE T'yMaHUTApHOTO
noTeHnyana Gpu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHUEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTMYECKUMH MPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusnku npeamnongaraet 3HakOMCTBO € IIUPOKUM KPYToM
TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUH U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEICHHS AIEMEHTOB COACPIKaHUsI, TOCBAIIEHHBIX
9KOJIOTHYECKUM IpobsieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHIL, a
TaKxe 00CyXIeHHs MpoOIeM paloHaIbLHOIO IPUPOJOIOIb30BAHMUS U SKOJIOTUIECKON Oe30I1acHOCTH.

CrepXHEBBIMH dJIEMEHTaMU Kypca (M3MKH Ha YPOBHE CPETHETO OOIIEro oopa3oBaHUsl SBISIFOTCS
¢usnueckue Teopun ((HopMHpOBaHUE MPEACTABICHHH O CTPYKTYpE MOCTPOSHHS (PH3MUYECKON Teopuw,
poiM pyHAaMEHTANbHBIX 3aKOHOB U MIPUHLMIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPOAE, TPaHULAX
MPUMEHUMOCTH TEOPHIA, ISl OTIMCAHMSI €CTECTBEHHO-HAYYHBIX SBJICHUN M MPOIIECCOB).

CHCTeMHO-/ICATENIFHOCTHBI TIOAX0J B Kypce (H3MKH pealn3yercsi MpexXae BCero 3a CYér
OpraHu3alMy SKCIEPUMEHTAIBHON nesTeabHOCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca pusnku —
3TO UCIIOJIB30BaHNE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIe B MporpaMMme No (pus3uke oObeAWHEHBI B OOLIMIA CIIMCOK YYEHHUYECKUX MPAKTHYECKUX PadoOT.
Bhienenne B yka3aHHOM TIepedHe J1a0OpaTOpPHBIX padOT, MPOBOAMMBIX JUIi KOHTPOJII M OIICHKH,
OCYILECTBIISIETCSl YIaCTHUKaMHU 00pa30BaTeNbHOIO MPoILecca UCX0As U3 0COOEHHOCTE! MIaHUPOBaHUA U
ocHamieHust kabuHera ¢Qusuku. [Ipm STOM obOecreuuBaeTcsi OBJaJeHHE OOYYAIOUIMMHUCS YMEHUSMH
MPOBOJIMTh KOCBEHHBIE M3MEPCHUs, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH W MOCTAHOBKY
OTIBITOB TI0 ITPOBEPKE NPEATI0KEHHBIX THIIOTE3.

Bonbuioe BHUMaHuE ynenseTcsl PELICHUIO PacyETHBIX M KadecTBEHHbIX 3anad. [lpum stom s
pacu€THBIX 3aJad TMPHOPUTETOM SIBJISIFOTCSA 3aJa4d  C SBHO 33JaHHOH (PU3MYECKOil MOJEeNbIo,
MO3BOJIAIONINE NPUMEHATh U3YUYEHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfielnia Kypca, Tak U
MHTETpUPYs 3HAHUS U3 Pa3HBIX pa3nenoB. i KaUeCTBEHHBIX 33/1a4 PHOPUTETOM SIBIISIOTCS 3a/laHUs Ha
0o0BsICHEHHE TPOTEKaHHWs (QU3MYECKHX SBICHUHA W TPOIECCOB B OKPYXKAIOUIEH JXKWU3HHU, TpeOyromue
BbIOOpa (PU3NUECKO MOJIENH [T CUTYalluu MMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ tpeboBanusimMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00€CIeueHHIO
y4eOHOro rpolecca 0a30Bbli YpOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus J0/KEH
U3y4yaTbCsl B YCJIOBHSIX MPEIMETHOTO KaOWHeTa (U3UKH WM B YCIOBHSX MHTETPHPOBAHHOTO KaOMHETa
NPEeIMETOB eCTECTBEHHO-HAYYHOTO LHWKJIa. B kabuHere ¢Qu3MKM JOWKHO OBITH HEOOXOOUMOE
nabopaTtopHoe O0OpYZOBaHHME IJisi BBIIOJHEHUS YKa3aHHBIX B Nporpamme Mo (u3nke y4YeHHYECKHX
NPaKTUYECKUX PadOT U JAEMOHCTPAIIMOHHOE 000py/I0BaHNE.

HemoHcTpanmonHoe o0opyaoBaHre GOpPMUPYETCS B COOTBETCTBUHM C MPUHIUIIOM MUHHMAaJIbHOM
JOCTaTOYHOCTH M O0ECIeYMBaeT IMOCTAHOBKY IIEPEUUCICHHBIX B IporpaMMe Mo (U3MKE KIIOYEBBIX
JEMOHCTpAllMi  JUIi  WMCCIEJOBAaHWS M3y4aeMbIX SBICHHH HM  TIPOIECCOB, OMIIMPHYECKHX U
(byHIaMEHTaIbHBIX 32KOHOB, X TEXHUYECKUX MTPUMEHEHU.

JlaGoparopHoe o0opynoBaHME aJsl YYEHHYECKHX NPaKTHYECKHX pPadoT (opmMHpyeTcs B BUIAC
TEMaTUYeCKUX KOMIUICKTOB U O0ecIlieunBaeTcs B pacuére OJJHOrO KOMIUIEKTa Ha JBYX OOYYarOIIMXCA.
TemaTHueCKUEe KOMIUIEKTHI JIAOOPATOPHOTO 000PYI0BaHUS JTOJKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B
BUie U(PPOBBIX J1aOOPATOPHH.

OCHOBHBIMH LIETSAMHU H3YUYeHUS (PU3UKH B 00IIIEM 00pa30BaHUM SBIISIOTCS:



e (QopMupoBaHHE HHTEpeca M CTPEMIICHHS OOYYalONIMXCS K HAyYHOMY HM3YUYCHHUIO TPHUPOJIHL,
pa3BUTHE UX HHTEIUIEKTYaJbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEACTaBICHHMA O HAydHOM  METOA€ TO3HaHWA ©  (QOpPMHpPOBAaHHE
HCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPYKAOIIUM SIBICHUSM;

e (QopMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
1 GyHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

e (opMuUpOBaHUE YMCHUH OOBSCHATH SBJICHHUS C HKCIIOJIb30BaHUEM (U3UYCCKUX 3HAHUU U
HAy4YHBIX JIOKA3aTeIbCTB;

e (opMupOBaHHUE TMPENCTABICHUN O ponn (U3WKH IS Pa3BUTHSA APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOIOTHH.

JocTmwkenne 3TUX 1eneld oOecreunBaeTcsl pellieHHeM CIeIyoIX 3a/1ad B Mpolecce H3ydeHHs

Kypca (pH3UKH Ha YpPOBHE CPEAHET0 00IIero 00pa3oBaHus:

e TpHOOpETEeHUE CUCTEMBI 3HAHMI 00 00mMNX (HU3MIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHIX,
BKIIFOYAas MEXAaHWKY, MOJIEKYJSIPHYIO (DHM3WKY, DSJIEKTPOAWHAMHUKY, KBAaHTOBYIO (GHU3HUKY U
AIIEMEHTHI aCTPOPUUKH;

e (HOpMUPOBAaHUE YMEHHUI NPUMEHATh TCOPETUYCCKHE 3HAHUS JUIS OOBSICHEHUS (U3NYSCKUX
SIBICHUI B IPUPOJIC U JUIS IPUHSITHS MPAKTHUECKUX PEIICHUH B IIOBCEIHECBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pEIIeHWs Pa3NUYHBIX 3a7ad C SBHO 3alaHHOW (M3WYECKONH MOJEIbIO,
3a/ad, MOPa3yMEBAIOINX CaMOCTOSTEIbHOE CO3JaHue (DU3MUECKOW MOJNENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;

e TOHMMaHWe (U3MYCCKUX OCHOB U TMPUHIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTMUYECKUX MIPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOIIYIO CPELY;

® OBJIAJCHHE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W MpPOBeleHHA (PU3HIECKUX
9KCHEPUMEHTOB, aHAIM3a W MHTEpHpeTanud WHQOPMAIMH, ONpEACICHUS IOCTOBEPHOCTH
MOJTy4YEeHHOTO Pe3yJIbTaTa;

® CO3JaHUE YCJIOBUM JUIs pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATENbCKON, TBOPUYECKOMN
JIeSITeIbHOCTH.

Ha u3yuenue ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro 0Opa3oBaHMs OTBOJIUTCS

136 wacoB: B 10 kimacce — 68 gacoB (2 yaca B Heelmo), B 11 kimacce — 68 gacoB (2 Jaca B HEJIEINIO).

[Ipemnaraemplii B mporpamme 1o (U3HUKE IepedeHb JIA0OPATOPHBIX M MPAKTHYECKUX paboT

SBJISIETCS. PEKOMEHIOBAHHBIM, YUYHTENb JejiaeT BBIOOP MpOBEIEHHs Ja0opaToOpHBIX pabOT U OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.

COJEPKAHUE OBYYEHUS
10 KJIACC
Pa3zjnen 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUA
Odusuka — Hayka o mpupope. HayuHble MeTonapl MO3HaHMA OKpyXaromero mupa. Pomb

JKCIEPUMEHTA U TEOPUH B NIPOIIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DH3HKE.

MopenupoBanue ¢pu3NUECKUX ABJICHUN U npoueccoB. Hayunslie runoressl. dusndeckue 3aK0HbBI U
TeopHH. [ paHULBI MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpMHIINT COOTBETCTBHSL.

Poustb 1 MecTo Qusuku B hOpMUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B MIPAKTUIECKOI
JeITeNLHOCTH JIFOJIEH.

Lemoncmpayuu

Amnainorosle U IU(HPOBbIC HU3MEPHUTENBHBIE TIPUOOPHI, KOMITBIOTEPHBIE JTATYHKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe JBHkeHHE. OTHOCHTENBHOCTh MEXAaHMYECKOro JIBWKEHHsA. CHcrema OTCYETa.
Tpaexropus.

[lepemerienne, CKOPOCTH (CpeAHssE CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM
TOYKH, UX MIPOEKLIUU HA OCH CUCTEMBI KOOpAUHAT. Cl0KEeHNE NTEPEMELIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE © paBHOYCKOpEHHOE TPSMONMHEHHOE JBWKeHHe. ['paduku 3aBHCUMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHUS, yTH U TIEpEMEIICHUST MAaTepHAIbHON TOUYKHA OT BPEMEHH.

CBobonHoOe nageHne. Y CKopeHrne cBOOOIHOTO TaIeHHSI.



KpuBonunelinoe nBmwxeHue. /[BrkeHHuE MaTepuallbHOW TOUKHU IO OKPY>XKHOCTH C MOCTOSHHOM 10
MOIYIII0O CKOPOCTBIO. YTJOBas CKOpPOCTb, JHWHEWHas ckopocTh. llepwmongy w dactoTa oOparmmeHus.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHrn4yeckre yCcTpOHCTBA M NPAKTUYECKOE IPUMEHEHME: CIHIOMETp, IBM)KEHUE CHapsOB,
LEIHbIE U PEMEHHBIC NEPEAAYU.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCUETA, WILTFOCTPALNS KHHEMATUYECKUX XapaKTEePUCTUK IBUKECHUSL.

IIpeo6pa3oBanne NBIKEHHUHA C MCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue aBkeHus Tena, OpOLICHHOTO IO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHusi CBOOOTHOTO MaeHUsI.

Hanpagnenue ckopoCTH py ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

N3ydeHnne HepaBHOMEPHOIO ABM)KEHUS C LIEIBIO ONPEAEIECHNsI MTHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS] MEXIY MOYTSMH, HOPOWIECHHBIMH TEJIOM 32 MOCIEAOBATEIIbHbBIC
paBHbIE MPOMEXYTKH BPEMEHH IMPU PABHOYCKOPEHHOM JABI)KCHHM C HayalbHOW CKOPOCTBIO, PaBHOM
HYJIIO.

N3yyeHue NBUKEHHS IIAPUKA B BA3KOH KUIKOCTH.

Wzydenne nBmxeHMs Teia, OpPOMIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocurensHOoCTH ['anmunes. Ilepseiii 3akoH HbroTona. MHeprualbHBIE CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoit 3akoH HploToHa misi MaTepuanbHOM
Touku. Tperuii 3akoH Hpr0TOHA U1l MaTepuanbHbIX TOYEK.

3akoH BceMupHoro tarorenus. Cuina tsoxectu. [lepBast KocMuueckast CKOPOCTb.

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

Tpenve. Bunsl Tpenus (mokos, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe tpenme. Cuna
TPEHUs CKOJIBKEHHS U cuiia TpeHus okosi. Koadduuument tpenust. Crita CONPOTHBICHUS IPU ABHKEHUN
TeJa B )KUIKOCTU WJIM rase.

[MoctynarenpHOE 1 BpaliaTebHOE IBHKEHUE a0COIIOTHO TBEPIOTO Tela.

MOMEHT cuibl OTHOCUTENBHO OCH BpalleHus. [1nedo cuiibl. Y cioBusi paBHOBECHS TBEPOTO TENA.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MNPUMEHEHHWE: MNONUIMIHUKYA, JBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue uHepLUuH.

CpaBHEHHE MacC B3aUMOJACUCTBYIOIIUX TEIL.

Bropoii 3akoH HeroTona.

N3mepenue cui.

CroXxeHue CHIL.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(hOpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U MaICHUU.

CpaBHeHME CUJI TPEHUS MTOKOS, KAYEHNS U CKOJIbKECHHS.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBecHs!.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

Wzyuenue aBuxeHus: Opycka Mo HakJIOHHOH MJIOCKOCTH.

HUccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIMX B MPY>KUHE M PE3HHOBOM 00paslie, OT
ux nehopMarum.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO Tejla, UMEIOIIETO OCh BpaIllEHUS.

Tema 3. 3axonvl coxpanenun 6 MexanHuke

NMmynsc MarepuanbHOW TOYKH (Tela), CHCTEMBI MaTepHalbHBIX To4deK. VIMIyabC CHIBl U
M3MEHEHHNEe NMITyJIbCa TeJla. 3aKOH COXPAaHEHHUs UMITyNbca. PeakTHBHOE IBIKEHHE.

Pabora cuitbl. MOITHOCTE CHITHI.

Kunernueckas sHeprusi MaTepuanbHON TOUKU. TeopeMa 00 H3MEHEHUH KMHETHYECKOH SHEPIHH.

Ilotennnanpaas sHeprus. [loTeHnuanpHAas SHEPrUs YHOpyro AeQpOPMHUPOBAHHON TPYKUHBL
[loTennnanpHast SHEPTHS TeTa BOIM3HM MOBEPXHOCTH 3EMIIH.



[loTeHnnanpHBIE 1 HEMTOTEHITHAIBHBIE CHITBI. CBSA3b pabOTHl HEMOTEHITMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHWYEeCKOW PHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHIMYECKON SHEPTHH.

Ypyrue u Heynpyrvue CTOJIKHOBEHHUS.

TexHn4yeckue yCcTpoilcTBa U MpaKTU4YECKOE MPUMEHEHNE: BOJOMET, KONEP, MPY>KUHHBIM MHUCTOJIET,
JBKECHUE PaKeT.

Jlemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

Ilepexon moTEHIIMATEHON SHEPTHH B KHHETHIECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3yyenne abCOMIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO IBYX OJAWHAKOBBIX HUTSHBIX MasTHUKOB.

WccnemoBanme cBsizn pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYEeCKOW SHEPTruH Tella Ha TpuMepe
pacTsKEHUs] pe3MHOBOIO XKTyTa.

Paznen 3. MoJaekyasipaas pu3nka 1 TepMOAUHAMHAKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOL Meopuu

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KUHETUIECKOW TEOPHHM W WX OMNBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBwkenue. Huddysus. Xapaktep ABMKCHHS W B3aUMOJICHCTBUS YaCTHI[ BEILIECTBA.
Mopenu cTpoeHUsI Ta30B, KHUAKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEUIECTBA HA OCHOBE ATHX
Mozeneld. Macca u pazmepsl Mosiekyi. KonnuectBo BeniectBa. [loctosiHHas ABorazapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens wuneanpHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KHHETHYECKOH Teopuu
UeabHOrO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpedHed KHHETHYECKOH SHEPTruu TeIrIOBOTO
nBrkeHHus dactul] rasa. llkama temnepatyp KenbpBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knamnetipona. 3akon Janstona. M3omporiecchl B UcaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJUYECTBOM BEIIECTBA.
I'padmaeckoe mpeacTaBIeHne U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHUYEeCKE yCTPOUCTBA U MMPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BelecTBa, (oTorpaduu MOJIEKYNl OpraHu4ecKUX
COEIUHEHHUN.

OnbIThl 10 UG PY3UH KUAKOCTEH U Ta30B.

Moenb OpOyHOBCKOTO IBIDKCHHUS.

Mogens onsita lllTepHa.

OnBbITHL, AOKAa3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3aUMOICUCTBHSI.

Mojienb, WITIOCTpUpYIOLIast IPUPOLY JABICHUS ra3a Ha CTEHKH COCya.

OnBITHI, WILTIOCTPUPYIOILIUE YPAaBHEHUE COCTOSHUS UACATBHOIO Ta3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

Omnpenenenre Maccel BO3/AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEeHHH 00bEMa KOMHATHI,
JIABJICHUA U TeMIIepaTyphbl BO3IyXa B HEH.

HccnepoBanue 3aBUCUMOCTH MEKTY MTapaMETpaMH COCTOSIHUS pa3pesKeHHOTo Tasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepmoauHaMuueckas cucteMa. BHYTpeHHSSI DHEPrusi TePMOJMHAMHYECKONW CUCTEMBI H CITOCOOBI
e m3meHeHuns. KonuuecTBo TemioTsl U padota. BHyTpeHHSs SHEprus 0IHOATOMHOIO MIEabHOTO rasa.
Bune! Tennonepenayn: TEMIONPOBOAHOCT, KOHBEKIHS, U3JIydYEHHUE. Y IeTbHAs TEMIIOEMKOCTh BELIECTBA.
KommaecTBo TEMIIOTH pH TeIIONEpeaye.

[lonsatne 06 ammabatHOM mponecce. llepBriii 3akoH TepMoauMHaMUKH. lIpuMeHeHHE MEpBOTO
3aKOHa TEPMOJUHAMUKY K H3ompoueccaM. | paduueckas uHTepnpeTanus paboTsl rasa.

Btopoii 3akon TepMoaumHamMuKa. HeoOpaTHMOCTh MPOIIECCOB B IPUPOSIE.

TenmoBsle MamuHbl. [IpUHIMTBL EHCTBUS TETUIOBBIX MammH. [IpeoOpazoBaHus »HEPruM B
TemmoBbiX MamuHax. Koad¢unuent mnomesnoro neiictBusi TemnoBod mammuel. L{ukn KapHo m ero
K03 PHUITUEHT TTOJIE3HOTO ASHCTBHS. DKOIOTHUECKHIE POOIIEMBI TEIJIOPHEPTETHKH.

TexHn4YecKkre yCTpOWCTBAa M MPAKTHYECKOe NMPHUMEHEHHWE: JBHWraTellb BHYTPEHHErO CTOopaHus,
OBITOBOI XOJIONMIIBHUK, KOHIAUIIHOHED.

Lemoncmpayuu



M3MmeHneHne BHyTpEHHEH SHEPTUH Tella IIPH COBEPIIEHUH Pa0OTHI: BRIJIET MPOOKH U3 OYTBHUIKHU MO
JNIEHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke TmmyTéM  TpeHUs
(BUmEOEMOHCTpAITHS).

W3meneHnue BHyTPEHHEH SHEPTrUM (TeMIIepaTyphl) Tesla NpH TeIonepeaaye.

OmnbIT 0 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnvte cocmoanusa eeujecmea. Mazosvie nepexoonvl

[MapooOpa3oBanue W kKoHAeHcaius. McmapeHwe u kuneHue. AOCONIOTHAS W OTHOCUTEIIbHAS
BIQXHOCTh BO3Mdyxa. HacelmeHHbli mnap. YpenbHas TemiaoTa mNapooOpa3oBaHMs. 3aBHCUMOCTD
TEMIIEPaTypPhl KUIIEHUS OT JTaBICHISL.

Teépmoe teno. Kpucrannuueckue n amopHbie Tena. AHU30TPOIUS CBOMCTB KprCTaIUIOB. JKuakue
kpuctamwisl. CoBpeMeHHble MaTepuaibl. [lnaBnenne n Kpuctayusanus. Y AenbHas TEIUIOTa [UIaBJICHHUS.
Cybmumartsi.

YpaBHEeHHE TETIIOBOTO OaaHca.

TexHMUECKHE YCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IMICUXPOMETP, KAIOPUMETD,
TEXHOJIOTHH MOIyYeHHsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE HAHOMATEPHAIIOB, 1 HAHOTEXHOIIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TAPOB.

Kunenue IIPpY MOHMKCHHOM OaBJICHHUU.

Crioco0BI M3MEpEeHHUs BIKHOCTH.

Habnronenue HarpeBaHus W TUIABJICHHS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepeHne 0THOCUTEIBHOM BIAXKHOCTH BO3AyXa.

Pasnen 4. DnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tel. DIeKTpudecKuil 3apsan. J[Ba Buma snexTpuyeckux 3apsanoB. lIpoBomHukwy,
JTUBJICKTPUKH U TIOYTIPOBOHUKH. 3aKOH COXPaHEHHS dIIEKTPUIECKOTO 3apsiia.

Bzaumoneiicteue 3apsimoB. 3akoH Kymona. TodedyHBI 3JEKTPUUYCCKUN 3apsil. DIEKTPUUECKOE
nonie. Hanpsok€HHOCTD 3neKTprdecKoro nois. [I[puHImm cyneprno3ulu dIeKTprudecKux moiei. Jlnanu
HANPHKEHHOCTH JIEKTPUIECKOTO TIOIS.

Pabota cun anekrpocratmueckoro moiisi. [lorennman. Pasnocts mortennumanos. [IpoBomHuku u
JIUDIIEKTPUKH B 3JICKTPOCTATUIECKOM ToJIe. JuaekTpudeckas MpOHUIIAeMOCTb.

Onekrpoémkoctb. KoHpeHcartop. DNeKTpOEMKOCTh  IIOCKOTO  KOHJEHCATOopa.  DHEpTus
3apsDKEHHOTO KOHJIEHCATOPA.

TexHuueckre YCTPOHCTBA M  MPAaKTHYECKOE TIPUMEHEHHE: 3JIEKTPOCKOI, DIIEKTPOMETP,
AJIEKTPOCTATHUYECKAsT 3aIUTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHIIEHCATOP, KOMMPOBAIBHBIA allapar,
CTPYHHBII IPUHTED.

Jlemoncmpayuu

VY CTpoicTBO M NPUHLIMIT AEHCTBUSA DJIEKTPOMETPA.

BsaunmMoneiicTBrue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUIECKOE TI0JIE 3apPSHKCHHBIX TElL.

[IpoBOIHHKH B 3IIEKTPOCTATHYECKOM IIOJIE.

DJexkTpocTaTnyeckas 3aluTa.

JIVDNEeKTPUKH B DIIEKTPOCTATUIECKOM IIO0JIE.

3aBUCUMOCTD AIIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA OT TUIOIIA/IN TUIACTHH, PACCTOSHUS MEXTY
HUMH U TUDJICKTPUUECKON POHUIIAEMOCTH.

DHeprust 3apspKEHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamoptule padbomol

Wzmepenue 251eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. llocmoannstii 3n1exkmpuyeckuii mox. Toxu 6 paznuunsix cpedax

DNEeKTpUYeCKUil TOK. YCIOBHSA CYIIECTBOBAHHS JIIEKTPHUECKOTO Toka. Mcrounmkm toka. Cuia
ToKa. IIoCTOSIHHBII TOK.



Hamnpspxenne. 3akon OMa y1st y9acTKa IeIH.

DNEKTPUYECKOe COMPOTUBICHHUE. YAETbHOE COMPOTHBICHHE BemecTBa. llocmemoBarensHoe,
napajuieIbHOe, CMEIIAHHOE COETMHEHUE TPOBOJHHUKOB.

PaGota snexrpudeckoro Toka. 3akoH Jxoynsi—JIenna. MonHOCTb 3EKTPUIECKOTO TOKA.

DNEKTPOABIKYINAS CHJIa H BHYTPEHHEE COIPOTUBIICHNE NCTOYHIKA TOKA. 3aK0H OMa TSI TIOTHOH
(3aMKHYTO#) 3ekTprudeckoi nenu. KopoTkoe 3aMbIKaHme.

ONEeKTpOHHAsT MPOBOJUMOCTH TBEPABIX METAIOB. 3aBUCUMOCTH CONPOTHUBJICHHS] METALIOB OT
Temmeparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpudecKkuil TOK B BakyyMme. CBOMCTBA NIEKTPOHHBIX ITYYKOB.

[omynpooaauku. CoOCTBEHHAsI M IPUMECHAs MMPOBOIMMOCTD MOIYIPOBOTHUKOB. CBOMCTBA P—-
nepexoaa. [lomynpoBoJHUKOBBEIE TPUOOPHI.

DNEeKTpUYECKUI TOK B PaCTBOPAX M PacIlIaBax AJIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOIHAITHS.
ONeKTponu3.

OnekTpuyeckuid TOK B Trazax. CaMOCTOSATEIbHBIM W HECAMOCTOATENBHBIM paspsn. MomHus.
[Tna3ma.

TexHUYecKre yCTPOWCTBA M MPAKTUYECKOE NpPHUMEHEHHE: aMIIepPMETP, BOJBTMETpP, PEOCTar,
HUCTOYHUKHU TOKa, 3JICKTPOHArpeBaTEIbHBIC MPUOOPHI, 3JICKTPOOCBETUTEIILHBIC MPHOOPHI, TEPMOMETP
COTIPOTHBIICHUSI, BaKyyMHBIH IIHOJl, TEPMUCTOPHI H (OTOPE3UCTOPHI, TOIYIPOBOTHUKOBBIA THO/,
raJbBaHUKA.

Jlemoncmpayuu

I/I3M€pCHI/IC CHJIbI TOKAa U HAIIPS’KCHUA.

3aBUCHMOCTH COTIPOTUBIICHHS IIMITHHAPUICCKIX MMPOBOAHUKOB OT JJIMHBI, TUIOMIAIN ITOTIEPEIHOTO
CEYeHHUs U MaTepHana.

CMeniaHHOEe COeIMHEHUE MTPOBOIHHUKOB.

[Ipsimoe m3MepeHne dMeKTPOABIDKYIIEH cribl. KopoTkoe 3aMbIKaHMe TaJbBaHUYECKOTO dJIEMEHTa
1 OILlIEeHKa BHYTPEHHETO COTPOTHUBIICHUS.

3aBUCHUMOCTH COIMPOTHUBJICHUSA MCTAJIJIOB OT TEMIICPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psia v TpoOBOIMMOCT BO3AyXa.

OaHOCTOPOHHSISI POBOJAMMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Nzydenune cMemaHHOTO COSMHEHUS PE3UCTOPOB.

N3mMepenwne 351eKTpoIBUKYIICH CHITBI HCTOYHHUKA TOKA U €70 BHYTPEHHETO COMTPOTHBIICHUSI.

HaOmroneHue anekrposiusa.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukm OazoBoro ypoBHA B 10 Kiacce OCYIIECTBISIETCS C  YYETOM
COZACPKATCIBbHBIX MCEKIPEAMETHBIX CBSI3eH C KypCcaMn MaTE€MaTUKH, GI/IOJIOFI/II/I, XUMHUH, reorpa(pym u
TEXHOJOI'nu.

Meoicnpeomemusbie nowsimus, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO IMO3HAHHS: SIBICHUE,
Hay4HbI (akT, runore3a, (uU3MYecKas BEIWMYMHA, 3aKOH, TEOpHs, HAONIOJeHHE, OJKCIIEPUMEHT,
MOJIEJIMPOBAaHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHUe CHCTEMbl YpaBHEHMI, JTHHEWHas (QyHKUuWs, nmapaboina, rumnepbosa, ux
rpaduky u CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECCKOC TOXKACCTBO, BEKTOPHI U UX IMPOCKIHNU HA OCHU KOOPJAUHAT, CIIOKECHHUE BEKTOPOB.

buonocus: MexaHMUYECKOE JIBIKEHHE B )KMBOH mpupoje, nuddysus, ocMocC, TeII000MEH KHUBBIX
OpraHu3MoB (BUJIBI TEIIONEPEa4d, TEIIFIOBOE PABHOBECHE), SICKTPUUESCKHE SBIICHHS B XKUBOW MIPUPO/IE.

Xumus: NIUCKPETHOE CTPOCHWE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, KUIAKOCTEW W Ta30B, JJIEKTPUUECKHUE CBOMCTBa
METaJUIOB, ANIEKTPOIUTHYECKAS TUCCOIUAIINS, TabBaHUKA.

Teoepaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocusa: mpeoOpazoBaHHE [BWIKEHHWHA C WCIOIB30BAHNEM MEXaHW3MOB, YY€T TpPEHHS B
TEXHHKE, TOIIUITHUKH, UCTIONH30BAHNE 3aKOHA COXPAHEHHS MMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
JIpyTHe), ABUraTellb BHYTPEHHETO CrOpaHHUs, MapoBas TypOWHA, OBITOBOW XOJOJIWJIBHUK, KOHUIIMOHED,
TEXHOJIOTHH TIOJYYSHHUS COBPEMEHHBIX MaTepHajoB, B TOM YHCIie HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,



JMIEKTPOCTaTHYECKass 3allnTa, 3a3eMJICHHE DJIEKTPONPHOOpPOB, KCEPOKC, CTPYHHBIA TPHUHTED,
AIIEKTPOHATPEBaTENbHBIE TPHOOPHI, AMEKTPOOCBETHTEIbHBIE TIPHOOPHI, TATbBAHUKA.

11 KJIACC
Paznen 4. DinekTpoauHaMuKa

Tema 3. Maznumnoe none. IneKmpomazHumHas UHOYKYUs

[TocTosiHHbIe MarHuTHL. B3ammonelcTBHE MOCTOSIHHBIX MarHutoB. MaruutHoe mojie. Bektop
MarHuTHOM HMHAyKUMW. [IpuHIMN Cyneprno3Wldyd MAarHUTHBIX MOJded. JIMHUKM MarHuTHOM WHIYKLIHH.
Kaprtuna nuHuil MarHUTHON MHAYKLMH OISl IOCTOSIHHBIX MAarHUTOB.

MarnuTHOe 1ojie MPOBOJHUKA C TOKOM. KapTuHa MUHMIM MHIYKIUKA MarHUTHOTO TOJS JAJIMHHOTO
IPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHMKA, KATYIIKK ¢ TOKOM. OmBIT Dpcresa.
BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenma, e€ Moaynb U HampaBieHue. [[BrkeHUE 3apsDKEeHHOM 4YacTUIBI B OJHOPOTHOM
MarHuTHOM mone. Pabora cuiet Jlopenma.

SlBneHue  IEKTPOMArHUTHOM  MHAYKIUH. [loTok  BekTOpa  MAarHUTHOM  HMHIYKLHUU.
DIEeKTPOABIKYIIAS CHJIA MHIYKITUU. 3aKOH 3JIEKTPOMarHuTHOU HHAYKIuu Dapases.

Buxpepoe anekTpuyeckoe moiie. DIEKTPOABIKYLIAs CHUIIa HHIYKLIUU B POBOJHUKE, IBIKYIIEMCS
MOCTYIATEIBHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOMHIIYKIIUN. DIEKTPOIBIIKYIIAS CUIIa CAMOMHTYKITHH.

DHeprusi MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIeKTPOMarHuTHOE TIO0JIE.

Texnudeckue  yCTpOHCTBA W MPAKTHUYECKOEC  TPUMEHEHHE:  TOCTOSIHHBIC  MAarHHTEHI,
ANEKTPOMArHUTHIL, AIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL], UHIYKIUOHHAS TI€Ub.

Lemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE IIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JluHuY MHAYKUMKY MATHUTHOTO THOJISL.

B3aumopneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SBneHue 3MeKTPOMarHuTHON UHAYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOABIKYILIEH CUIIBI UHAYKIUU OT CKOPOCTU U3MEHEHUS] MArHUTHOT'O TOTOKA.

SBneHue caMOMHIYKLIUU.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3y4yeHne MarHuTHOTO TIOJISI KATYIITIKU C TOKOM.

UccnenoBanue qeCTBUSA MOCTOSSHHOI'O MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sABIeHUS SIEKTPOMArHUTHOW WHIYKITHH.

Paznen 5. Konebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUNHbIE KOAEOAHUA

KonebarenbHast cucrema. CBOOOJHBIE MEXaHMYECKHE KoJieObaHWs. ['apMoHMYEcCKHe KoJieOaHHS.
ITepuon, yacrorta, amiuiutyna u (aza konebanuit. [IpykxuHHBIH MasTHUK. MaTeMaTHYSCKUN MasTHUK.
YpaBHEHHE TApMOHUYECKHX KoJieOaHui. [IpeBpaiieHre sHeprun MPH TApMOHHYECKUX KOJIeOaHUIX.

KoneOarenbHbiii  koHTYp. CBOOOJHBIE  DJIEKTPOMArHUTHBIE  KOJIGOAHWS B WACAIHLHOM
KOJIebaTeTbHOM KOHType. AHAJIOTHS MEXIy MEXaHHYECKUMH W JJIEKTPOMATHUTHBIMH KOJICOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXPaHEHHUS SHEPTUH B HICATBHOM KOJIeOaTeTbHOM KOHTYPE.

IIpencraBinenne o 3aryxarommx KojieOaHUAX. BBIHYXJIeHHbBIE MEXaHUYECKHE KOJCOaHMUS.
Pe3onanc. BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC KOJICOaHus.

Ilepemennbiii Tok. CHHYCOWJAIBHBIM TMEPEeMEHHBIH TOK. MOITHOCTP NEPEMEHHOTO TOKa.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIbl TOKA U HATIPSIKEHUS.

Tpanchopmarop. IIpomsBojcTBo, mepemada u  MOTPEOJICHHE AIEKTPUYECKOH  JHEPTUU.
DKOJIOTHYECKHE PUCKH TPU TPOU3BOJCTBE IEKTPOdHEpTur. KynbTypa HCIONB30BaHUS NEKTPOIHEPTUU
B [TIOBCEHEBHOM JKU3HMU.



TexHuueckue ycTpoWCTBA W MPaKTUYECKOE IPUMEHEHHE: 3JIEKTPUUECKUN 3BOHOK, T€HEpaTop
MIEPEMEHHOr0 TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne napamMeTpoB KojieOaTeNbHOH CHCTEMBbl (TIPYKHHHBIA WM MaTeMaTHYECKHM
MAasITHHK).

Habmronenne 3aTyxaromux KoiaeOaHui.

HccnenoBanue CBOWCTB BBIHYKISHHBIX KOJIeOaHUI.

Hab6monenune pe3onanca.

CBoOOmHBIC DIICKTPOMArHUTHBIE KOJICOaHH.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsDKEHHUS OT BPEMEHM) JUIS AJIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3zonanc mpu 1DocAeAOBATEIBHOM COEAMHEHHHM PE3UCTOPA, KAaTyIIKd WHAYKTUBHOCTH U
KOHJIeHCaTopa.

Mopenb TUHUM 3IEeKTpoTNepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH TIEPHOJIa MATBIX KoJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnepoBanue MEpeMEHHOrO TOKA B LEMU U3 IMOCIEIOBATENbHO COCIUHEHHBIX KOHIEHCATOPA,
KaTYLIKW U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHunHsle 60JIHbl

MexaHndeckie BOJHBI, YCJIOBHUA pacnpocTpaHeHus. Ilepuoa. CkopocTh pacrpocTpaHEHUs U
JuTHA BONHEL [lomepeunsie u mpomonsHbIe BOMHEL VHTEphepeHns u mudpakiws MEXaHHIeCKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

ONeKTpOMarHuTHBIE BOJHBI. YCIIOBUS M3JIy4EHHUS D3JEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanua BekTopoB E, B, V B snextpomarnuTHO! BOdHE. CBOICTBAa AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHHE, MPEIOMIICHHUE, MOISIpU3aIis, Tudpaknus, nHTepdepeHius. CKopocTh AIEKTPOMArHATHBIX
BOJIH.

[Ikana 37eKTpOMarHuTHBIX BOJIH. [I[prMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUMIBEL paAUOCBSI3U U TeNEeBUICHUA. Paquonokanusi.

ONEeKTpOMarHuTHOE 3arpsA3HEeHNE OKPYIKaIOIIEeH Cpeibl.

TexHn4yeckne YCTpPOHCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHble HHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMILIMHE, pajgap, paauoNpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpoCTpaHEHUE MONIEPEYHBIX U MPOIOJIEHBIX BOJH.

KoneOmrormeecs Teno kak HICTOYHUK 3BYKA.

HabnroneHrie oTpaxeHUs! ¥ IPETOMIICHHSI MEXaHHYECKHX BOJIH.

Hab6nronenue unrepdepeHym u muppakiini MEXaHUIECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOuroieHue ¢Bsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILIUTY/IOW U 4aCTOTOM KoJjieOaHui.

HccnenoBanne CBOWCTB SIEKTPOMATHUTHBIX BOJH: OTPaKEHWE, NPEIOMIICHUE, MOJISpHU3aIius,
Iudpakuus, uHTepQepeHLus.

Tema 3. Onmuxka

T'eomerpuueckas ontuka. IIpsMonuHeliHOE paclpocTpaHEHHWE CBETa B OJIHOPOJHOW cpene. Jlyd
cBeTa. ToueyHBI HCTOUYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaykeHUs cBeTa. [locTpoeHne H300pakeHUH B TNIOCKOM 3€pKalie.

[Ipenomienue crera. 3aKOHBI TpENIOMIICHHS cBeTa. AOCONIOTHBIA TOKa3aTellb TMPEIOMIICHUS.
[TonmHOE BHYTpeHHee oTpaxkeHue. [IpeaensHbIi yroil MOTHOTO BHYTPEHHETO OTPayKEHUSI.

Hucnepcus cBera. CioxHbll cocTaB Oenoro cera. L{BeT.

Cobwuparomue 1 paccenBaronie TUH3bL ToHkas nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKas CHIIa
TOHKOH nuH3bL. [locTpoeHre H300pakeHriH B COOMPAIOIINX M PacCeUBAIONINX JIMH3aX. DopMya TOHKOH
JIUH3BL. Y BEJINYEHHE, 1aBaeMOE JTMH30M.

[Ipenens! NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.



BonnoBass onrtuka. WHTepdepenims cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS HaOJIOACHUS
MakCHMyMOB W MHUHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Hudpaxnus ceeta. Judpaknronnas pemeérka. Y cnoBue HaOMOACHUS TNIABHBIX MaKCUMYMOB TPH
MaJIeHN MOHOXPOMAaTHYECKOTO CBeTa Ha MTU(PAKITMOHHYIO PEMIETKY.

Tlonapuzanus cBera.

TexHuueckre ycTpoiicTBA M NPAaKTUYECKOe MPHMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOII, TeJIeCKON, BOJIOKOHHAs ONTHKA, AU(PaKIMOHHAS pPemeéTKa,
TIOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeliHOE pacipocTpaHEHUE, OTPasKEHHUE U MpejoMiieHHe cBeTa. ONTHYECKUE MPUOOPHI.

IlonHoe BHyTpeHHEE OTpakeHue. Moiens CBETOBOA.

HccnenoBanue cBOMCTB M300pakEHUA B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

HabGmronenue naTepdepeHnny creTa.

HabGmronenue mudpaxnmm ceera.

HaGmronenue nqucnepcuu cBeta.

[lomydeHue criekTpa ¢ TOMOIIBIO TPU3MBIL.

[lomydeHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habnronenue nonsipusamum cBera.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

N3mMepenwne moka3aTels mpeJoMIIeHHsI CTEKJIA.

HccnenoBanue cBOMCTB M300paKEHUH B JINH3AX.

HaGmronenue nqucnepcuu cBeta.

Pa3znen 6. OcHOBBI cleMAJIBbHON TEOPUU OTHOCUTEIBLHOCTH
I'paHnIBI  IPUMEHUMOCTH  KJIACCUYECKOW MexaHuku. [locTynarel crenuanbHOW — TEOpPUH
OTHOCHUTEJILHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IPHHIMII OTHOCHTEIBHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH 1 COKpAIEHUE THHBI.
OHeprus U UMITYJIbC PEISTUBUCTCKOMN YaCTHIIbI.
CBsI3p Macchl C SHEPrUEN U UMITYJIBCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTHs MOKOS.

Pa3nea 7. KBanToBasi ¢pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. Popmyna [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrus U UMITYJIbC POTOHA.

OtkpeiTie u uccnenoBanue orodddexra. Ombitet A. I'. CroneroBa. 3akoHbl GoTOIDdEKTA.
YpaBuenue DiHmTelHa U1t porodddekra. «KpacHas rpanuma» Gotorddexra.

JlaBnenue ceera. OnbiThl I1. H. JIeOenena.

XHUMHUUYECKOE JEHCTBUE CBETA.

TexHHUECKHME yCTPOMCTBA M NMPAKTHYECKOE MPUMEHEHHE: POTOAIEMEHT, (OTOJATUHK, COTHEUHAS
Oarapesi, CBETOIUO/I.

Lemoncmpayuu

®o103(PhPeKT Ha YyCTAHOBKE ¢ IMHKOBOM IIACTHHOM.

HUccnenoBanue 3akoHOB BHeIIHETo poTtorddekra.

Cseroauon.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -yactuu. [lnanerapHas mopeib
atoma. [Toctynarel bopa. M3nyuenne u nornomeHne GOTOHOB MpH MEpPexojie aToMa C OJHOTO YPOBHS
SHEpruM Ha Apyrou. Buasl ciexTpoB. CHeKTp ypoOBHEW SHEPTHH aTOMa BOJIOPO/IA.

BonnoBele cBolicTBa yactull. Bonuel ae bpoitnsa. KopmyckynsapHo-BoTHOBON Ayain3Mm.

CIIOHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHHE.

TexHudeckue yCTPONCTBA M MPAKTUICCKOE NMPUMEHEHHUE: CIICKTPAIBHBIN aHaau3 (CIIEKTPOCKOI),
Ja3ep, KBaHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mogpens omnsita Pesepdopma.

Onpenenenre AIUHBI BOJIHBI J1a3epa.

Habmonenue nuHEHYATHIX CIIEKTPOB U3ITYUCHHS.

Jlazep.

Yuenuueckuii sxkcnepumenm, rabopamopivie pabomsi

Habnroienue muHeHyaToro CrexKTpa.

Tema 3. Amommuoe aopo

OKCIIEpUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTh CTPOEHUs sapa. OTKpHITHE PaAMOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo onpeneseHUIo cocTaBa pagloaKTUBHOTO W3idydeHus. CBolicTBa anbga-, Oeta-,
ramma-usny4yeHus. BiausHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpriTHE IPOTOHA W HeWTpoHa. HyknonHas mopnens siapa [eiizenOepra—lBanenko. 3apsya gapa.
Maccosoe uncio suapa. M3oronsl.

Anbda-pacnan. DNEKTpPOHHBIA M TO3UTPOHHBIA OeTa-pacmaa. ['amma-u3mydeHwe. 3akoH
PaIuoaKTUBHOIO pacnaja.

DHeprus CBSA3M HYKIIOHOB B sifipe. SnepHble cmisl. Jledekt maccsl siapa.

Snepuble peakuuu. JleneHue u CUHTES s1ep.

Snepusiii peaktop. TepmosimepHsiii cuHTe3. [IpoOneMbl W MEPCIIEKTHBHI SIIEPHON SHEPTETHKH.
DKOJIOTHYECKHE ACTIEKTHI SACPHON SHEPreTUKU.

OnemMeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTOIH)I Ha6J'IIO)IeHI/I$1 " perucTpanvu 3JIEMCHTAPHBIX YaCTHUII.

dyHIaMeHTaIbHBIE B3aUMOIeicTBHs. ENMHCTBO (hr3uueckoi KapTHHBI MUpa.

TexHu4ecKkue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: JO3UMETP, Kamepa BunbcoHa, saepHbIil
peakTop, aToMHast 6oMOa.

Lemoncmpayuu

CyéTYMK HOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomaol

HccnenoBanne TpekoB YacTHIl (IO TOTOBBIM (OTOrpadusiM).

Pa3nen 8. JneMeHTHI ACTPOHOMUH M ACTPOPUIUKHA

Ortarsl pa3BUTHs acTpoHOMHUU. [IpuKkiIanHoe 1 MUPOBO33PEHYECKOE 3HAUEHNE AaCTPOHOMHUH.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.

ConHeyHas cuctema.

Comnne. ConHedHnass akTUBHOCTh. McTtounuk »Hepruu ComnHIa W 3BE3N. 3BE3MBI, UX OCHOBHEIE
XapaKTepUCTHKH.  JlMarpaMMa  «CHEKTPaJbHBIM  KJIacc —  CBETHUMOCTBb». 3BE3NBI  TJIaBHOU
MOCIIEA0BATENIEHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3[ TJIaBHOW IMOCIEAO0BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHBIE TPECTABICHHS O MPOUCXOXKAESHUHU U 3BOIoIUN COlHIIA U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mnineunsiii IIyte — Hama [anakTtuka. [lonoxenue u aBuxkeHue ConHua B ['anmaktuke. Tumbl
TJIaKTUK. PaguoranakTuky u kBa3zapsl. YEpHbIE IBIPHI B sIIPaxX rajlakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00xia. Paz6eranue ramaktuk. Teopusi bonbiioro
B3phIBa. PelnnkTOBOE H3ITyUeHHE.

Macmra6Hast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npo01eMbl aCTPOHOMHMH.

Yyenuueckue nabnoodenus

Habmionenust HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH Ui
oTpezeNeHNs TOJOXKEeHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ins CeBepHOro
MONTYIIAPUA U SIPKHE 3BE3BI.

Habmonenus B teneckon Jlynsl, maner, Mieunoro [lytu.

Oodo0maroniee NOBTOpeHHe

Ponb ¢u3MKM M acTPOHOMHU B 3KOHOMHUECKOH, TEXHOJOTHYECKOH, COIMAIbHOW M 3TUYECKOU
cdepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU KapTHUHE
MHpa, PoJib (HU3NIECKOH TeopuH B (YOPMUPOBAHUH HPEACTABICHUN O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3udgeckol KapTHHBI MHpa B OOIIEM DALYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHHH O
MIPUPOJE.



Me:xnpeMeTHbIE CBSI3H

Msyuenne kypca ¢m3ukum ©Oa3oBoro ypoBHa B 11 Kiacce ocymecTBiseTcss ¢ y4ETOM
COJEepKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Medcnpeomemnvie nowsmus, CBSI3aHHBIE ¢ M3YYEHHEM METO/IOB HAYYHOTO ITO3HAHHS: SIBICHHE,
Hay4dHbIi (akT, TUmoTesa, (uimueckas BeNMYMHA, 3aKOH, TEOpHs, HAONIOJECHHE, OSKCIEPHMEHT,
MOJIEIIMPOBaHNE, MOJIENIb, U3MEPEHHE.

Mamemamuxka: penieHue CHCTEMBI YpaBHEHHH, TPUTOHOMETpHUYECKHe (QYHKIMN: CHHYC, KOCHHYC,
TaHT€HC, KOTAHTCHC, OCHOBHOE TPHIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M WX MPOEKIHH Ha OCH
KOOpIMHAT, CIOXKCHWE BEKTOPOB, MPOW3BOJIHBIC JJIEMEHTapHBIX (YHKIMHA, NPU3HAKH TMONO0US
TPEYroJbHUKOB, ONpeeIeHUE IUIOIAAN TNIOCKUX (QUryp 1 00bEMa Ted.

Buonoeus: snexTpudeckne SBICHHUS B KMBOW IPUpPOJE, KoyeOaTelbHBIC ABIKEHHS B JKHBOIL
NpUpojie, ONTHYECKUE SIBICHUS B )KUBOW NPUPOJE, IEHCTBUE PaIualii Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell, MEXaHHU3MBI
00pa30BaHMs KPUCTAIUTMICCKON PEIIETKH, CIIEKTPAIBHBIA aHAIN3.

l'eoepaghua: MarHUTHBIE TOJIOCa 3€MJIHM, 3aJISKM MAarHUTHBIX pyd, (OToChEMKa 3eMHOI
HOBEPXHOCTH, NPEACKa3aHUe 3eMIIETPSCEHUH.

Texnonoeusi: JWHUM DIEKTPONEpenad, TEHEepaTop IEpeMEHHOTO TOKa, JJIEKTPOJIBHUIraTelb,
UHIYKIMOHHAs Tedyb, pajap, paauoNpHEMHUK, TEJIEBH30p, aHTeHHa, tenepoH, CBY-meus,
MPOCKIMOHHBIN anmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHast 6aTapest.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOTO TIpenmeTa «Pu3nka» Ha YpOBHE CpeaHero ooOmero odpazoBaHus (06a30BbIi
YPOBEHB) JOJDKHO 00ECTICUUTh JOCTIKEHHE CIEAYIONIUX JIMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX
00pa3oBaTebHBIX Pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JImuHOCTHBIE pe3yJbTaThl OCBOCHUS y4yeOHOro mpeamera «®u3HMKa» JIOIHKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpPUEHTAlWH, TIO3UTHUBHBIX  BHYTPEHHUX  YOEKICHWUIA,
COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pacIIMpeHHe KU3HEHHOTO
OIBITa U OMNbITA JACSATEIBHOCTH B IPOLECCE PEANU3ALMH OCHOBHBIX HAIPABICHUA BOCHUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpamIaHCKOro BOCHIMTAHMS

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOW MO3WIMH OOYYaAIOMIErocsl KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIECTRA;

MPUHATHE TPAJAUIIMOHHBIX 00IIEUEIOBEYECKIX TYMAHHCTUIECKHUX U IEMOKPATHIECKUAX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEpEcax TPayKJAaHCKOIO OOIIECTBa,
y4acTBOBATh B CAMOYIPaBIeHUH B 00pa30BaTeIbHON OpraHN3allny;

YMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMA WHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIUSMU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM JIEATENIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TPAXKIAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K T'OCYJIapCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSIM POCCHUHCKUX YUYEHBIX B
o0nacTH QU3UKYM U TEXHUKH;

3) NyXOBHO-HPABCTBEHHOT0 BOCTIMTAHNA:

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W NPUHAMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OyayIIero;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS



JCTETUYECKOE OTHONICHHWE K MHpPY, BKJIIOYAs DSCTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3rdIecKoil HayKe;

5) Tpy10BOro BOCIUTAHUS

WHTEpPEC K pa3iuuHbiM cepam NpopecCHOHAIBLHOW NEATSIIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(U3MKON M TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccrnu u pearn3oBHIBATh
COOCTBEHHbIC JKU3HCHHBIC TJIAHEI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpa30BaHWIO B 001acTh (U3MKH Ha
MPOTSKEHUU BCEH KU3HU;

6) 9K0JIOrHYeCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh  DKOJIOTMUYECKOW  KYJNBTYphl, OCO3HaHHE  TJIO0ATBLHOIO  XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

IUIAHUPOBAHWE U OCYLUECTBICHHE NECUCTBHM B OKpPYXKAIOIICH cpele Ha OCHOBE 3HAHUA LeJei
YCTOHYHMBOTO Pa3BUTHS YCTIOBCUCCTRA,;

pacIIMpPeHUEe OIBITa JACSITCIBHOCTH JKOJIOTMYSCKOW HANpPaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHWUU O (hUBHKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMCHHOMY YPOBHIO Pa3BUTHS
(u3UYIEeCKON HAYKH,

OCO3HAHME IICHHOCTU HAyYHOW JEATENLHOCTH, TOTOBHOCTh B TIpolecce H3ydeHHs (U3UKU
OCYHCCTBJIATH MPOCKTHYIO U UCCICAOBATCILCKYIO NCATCIbHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBIE YHHBepPcAJbHbIE YyYeOHbIe AeiicTBHSA
Ba3zoBble jJjornueckme geicTBUA:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYaIIM3UPOBATh POOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEEIIATH IETH JIeATEIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX JTOCTIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pEHICHUS TPoOJIeMBbl ¢ Y4ETOM aHalu3a HMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUANBHEIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATENBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIENSIM, OIICHUBAThH
PHUCKH TIOCIEICTBUI JEATENBHOCTH;

KOODJAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX PEalbHOrO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHBaTh KPEAaTUBHOE MBIIUICHUE TIPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBaTeabcKue 1eCTBHA:

BJIQ/IETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MMOHATHIMA U METOIaMU (PU3NYECKON HAYKH;

BJIaJICTh HABBIKAMHU Y4eOHO-HCCIIE0BATENBCKON M MPOEKTHON JEATENFHOCTH B 0071acTH (U3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOWCKY METOJIOB pellleHHs 3a]ad (H3HMYECKOTro
COJIepKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIaJE€Th BUAAMU JEATEIbHOCTH IO IMOJyY€HHI0 HOBOTO 3HAHMSA, €ro HHTEPIPETaluHy,
MpeoOpa3oBaHUIO M TPUMEHEHWIO B PA3JMYHBIX y4eOHBIX CHUTyallHsiX, B TOM YHCJIE TPH CO3IaHUHU
y4eOHBIX MPOEKTOB B 00JIACTU (PU3UKH;

BBUSIBIISITh MIPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTYaJU3UpOBaTh 3a7ady, BBIIIBUTaTh TMIIOTE3Y €&
pelieHunsi, HaXOAWTh APTyMEHTHI Ui JIOKa3aTeNbCTBA CBOMX YTBEP)KICHWH, 3a/laBaTh MapaMmeTpbl U
KpUTEPHUH PELICHUS;

aHAJIU3UPOBAaTh IOJIYYCHHBIE B XOJ€ PELICHUS 3a/layd Pe3yJbTaThl, KPUTHUECKU OLICHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX yCIIOBHSX;

CTaBUTHh U (hOPMyIHpOBaTh COOCTBEHHBIE 3374l B 00Pa30BaTEIbHOMN JESITENTFHOCTH, B TOM YHCIIE
TP U3YYECHUU (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, OIICHHBATh PUOOPETEHHBIN OTIBIT;

YMETh IMIEPEHOCHUTH 3HAHUS 110 (PU3HKE B IPAKTHUYECKYIO 00JIACTh )KU3HEACATENLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00acTeii;

BBIJIBUTaTh HOBBIC UJICH, MIPEAJIaraTb OPUTUHATIBHBIEC MOAXOAbl U PELICHUS;

CTaBUTH NMPOOJIEMBI U 33]1a49H, TOTYCKAIOIINe aJbTePHATHBHBIE PEIICHUSI.

Pa6ora ¢ undopmanueii:



BJIaJICTh HABBIKAMHU MOJy4eHUs WHGOOpMAIUK (HU3NIECKOTO COJEPKAHUS U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYIICCTBIISATh IIOMCK, aHAlM3, CHCTEMATH3allMI0 W WHTEPIPETAIUIO
WHGOPMAITUH PA3IMYHBIX BHIIOB M (DOPM MPEICTABIICHUS;

OIICHMBATh JOCTOBEPHOCTh HH(OpPMALINY;

UCITIOJIb30BaTh CPEJICTBA WH(POPMAINMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PpEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3allMOHHBIX 3aJad C COONIOJCHUWEM TpeOOBaHUi
JPrOHOMUKHU, TEXHHKH O€30MAaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKECHHUS, MPABOBBIX M ITUYCCKUX HOPM,
HOpM HH()OPMAITMOHHON O€30IIaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJCPKAHHSA B pazinyHbIX (opMmarax ¢ y4éTOM Ha3HAUCHHS
WHGOPMAITUH U TIEJICBOI ayIUTOPUU, BRIOHPAs ONTUMAILHYIO (OpMY MpeACTaBICHHUS U BU3yallU3alliu.

KoMMmyHuKkaTHBHBIE YHMBepCcaJIbHbIe Y4eOHbIe AelicTBHA:

OCYIIECTBIATH OOIIEHUE Ha YPOKax (GU3UKH U BO BHEYPOUHOU AEATETLHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHPIUKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTBI;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BaHUEM SA3BIKOBBIX CPEICTB;

MIOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHIUBUYaIbHOMN paboThI;

BBIOMpaTh TEMATUKy W METOABl COBMECTHBIX JCHCTBHH ¢ Yy4€TOM OOMIMX WHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YJIE€Ha KOJJICKTUBA,;

MIPUHAMATH LIEJTH COBMECTHOM AEATENBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATE AEHCTBHUSA 1O €€
JIOCTH)KEHHIO: COCTaBIISITh IUIAH JEUCTBUM, paclpenciaTb polM C Y4ETOM MHEHUN YYacTHHKOB,
00Cy’KIaTh Pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBATh KayeCTBO CBOErO BKJIaJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpejjiaraTb HOBBIE IIPOEKThbI, OLIEHHMBATh HAECU C MO3ULUUU HOBU3HBI, OPUIMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETMYECKOE IMOBEICHUE B PA3INYHBIX CHUTyalWsX, HPOSABIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HHULIUATHBHBIM.

PerynasiTuBHbIe yHMBepcaibHbIe y4eOHbIe el CTBUSA
Camoopranu3aums:

CaMOCTOSITEJILHO ~ OCYIICCTBIIATh IO3HABATEIBHYIO JICATEIBHOCTH B 00jacTh (QU3MKK U
aCTPOHOMUH, BBISBIISATH MMPOOJIEMEI, CTAaBUTHh U ()OPMYITUPOBATH COOCTBEHHBIE 33][a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAaH pEHICHUS pacu€THBIX M KAauyeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHCHUS TIPAKTUYECKONW pabOThl ¢ YYETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTESH U
MpEeANOYTEHUI;

JIaBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacIIUpSATh paMKH YI€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MTPEAOYTCHHI,

JleJIaTh OCO3HAHHEIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIIA OTIBIT;

croco0cTBOBaTh (HDOPMHUPOBAHUIO M TPOSBICHUIO SPYAMIIMKA B 00JACTH (PU3UKH, HOCTOSHHO
MOBBIMIATE CBOM 00pPa30BaTEIBHBIA U KYIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTb OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JACSITENbHOCTh, OLEHUBATH
COOTBETCTBHE PE3YIHTATOB IEIISIM;

BIIQJICTh HABBIKAMH I[TO3HABATEIHLHOW pEeQIIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUUA U
MBICJIMUTENBHBIX MPOLIECCOB, X PE3YIBTATOB U OCHOBAHMIA

WCITOJIB30BaTh MPHUEMBI pe(IICKCHH 71 OIICHKH CUTYAITUH, BEIOOPA BEPHOTO PEIICHUS;

YMETH OIICHUBAThH PUCKHU M CBOCBPEMECHHO IPUHUMATH PEIICHIS 110 WX CHIDKEHUIO;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB ACSITEIbHOCTH;

MPUHUMATH ceOsl, MIOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTHI APYTHX IIPH aHATN3E PE3yIbTaTOB ACSITCIIEHOCTH;

MPHU3HABATh CBOE MPaBO U MPABO JIPYTHX HA OIIUOKH.

B nporiecce OCTHXEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI MPOTPAMMEI 110 (PU3UKE ISl YPOBHS
cpemHero obmero o6pa3oBaHHS y OOYYAIOMIMIXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HMHTEIUIEKT,
Mpenoarauuii copMHUpPOBAHHOCTD:



CaMOCO3HaHUsI, BKIFOUAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE AMOIMOHAIILHOE COCTOSIHHE, BHJICTh
HaIpaBJIEHUs Pa3BUTHUSI COOCTBEHHOH SMOIIMOHAIBEHOM c(ephl, OBITH yBEpEHHBIM B cele;

CaMOpEryJIMPOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBCHHOCTH 3a
CBOE TIOBEJIEHHUE, CIIOCOOHOCTh aIalTUPOBATHCS K 3MOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBJIATH THOKOCTH,
OBITh OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIXKECHHIO IEIH U YCIeXy, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/SI U3 CBOMX BO3MOKHOCTEH;

IMIIATHH, BKJIFOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIMOHAFHOE COCTOSIHAE JIPYTUX, YUUTHIBAThH
€ro MpH OCYIIECTBICHUN OOIICHNUS, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEIKUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKIIFOUAIONIUX CIIOCOOHOCTH BHICTPAaWBATh OTHOIICHUS C JPYTUMH JIFOJIBMH,
3a00TUTKCS, IPOSIBIIATH MHTEPEC U pa3peliaTh KOH(PIUKTHIL.

NPEAMETHBIE PE3YJIbTATDI

K kon1y o0y4enus B 10 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hopMHPOBAHHOCTH y 00YUJAONTUXCS YMEHUH:

JEMOHCTPHPOBATh HA MPUMEPAX POJib U MECTO (PU3UKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4IHOMH
KapTHUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKHM M TEXHOJOTHI, B NMPAaKTUYECKON AESITeIbHOCTH
JIIONIEH;

YUUTBIBaTh TPAaHULbl NPUMEHEHHS M3YYEHHbIX (DU3MYECKUX MOZEJCH: MaTepuajbHas TOYKa,
UHEpLHUaIbHas CHUCTeMa OTCuéTa, abCOIIOTHO TBEPAOE TeNO, WJCalbHBII a3, MOAENNU CTPOEHHS ra3oB,
JKUJIKOCTEH M TBEPABIX TeJ, TOUCUHBII ANMEKTPHUYCCKHUI 3apsi/ IPH PelIeHuH (PU3NYeCKUX 3aj1ay;

pacrno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSCHATh MX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIAPHO-KUHETHUECKON TEOpHUH CTPOEGHMSA BEIIeCTBA W JJIEKTPOJMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOpEHHOE NPSMOJHMHEHHOE IBIDKEHHE, CBOOOJHOE MajJCHUE TeJ, JBIKCHUE MO OKPYKHOCTH,
UHepLMs, B3auMoaeiictBue Ten, nuddysus, OPOYHOBCKOE IBM)KEHHE, CTPOCHUE >KUIAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE O00BEMa Ten IMpH HarpeBaHud (OXJIaXAEHHM), TEIUIOBOE DPAaBHOBECHE, HCHApEHHE,
KOHJCHCaIUs, IUIaBJIeHNe, KpUCTalIn3alus, KUIIeHHe, BIaKHOCTh BO3/lyXa, IMOBBIILIEHUE JTaBJICHUS ra3a
MIPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXIy IapaMeTpaMH COCTOSHHS ra3za B H30IMpoleccax,
3NIEKTPU3ALMS TEJI, B3aUMOJIEHCTBUE 3apsA0B;

OTMCHIBATh MEXaHWYECKOE JBIKEHHE, UCIONb3ys (pU3NdYecKue BeJWYHMHBL: KOOpIUHATA, IMYTh,
nepeMelieHne, CKOpoCTh, YCKOpEHHe, Macca Teja, CHujla, WMIYJIbC Tela, KWHETHYeCKas JSHeprus,
MOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKasi padoTa, MEXaHHYECKasi MOLIHOCTh; MPU ONMHMCAHUM NPABUIBHO
TPaKTOBaTh (PU3MUYECKHHA CMBICT HCIOJIb3YEMbIX BEIMYUH, MX OOO3HAYEHHS M EIWHHIBI, HAXOAWTh
(opMyIIBI, CBS3BIBAIONINE IAHHYIO QU3HMUECKYIO BEJIMYNHY C JPYTUMH BETHYHHAMM,

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJICHUS, UCHOJB3Ys (Qu3nUecKHe
BEJIMYMHBL: JAaBJICHUE Ta3a, TEMIepaTypa, CpenHssl KHHETHYECKas SHEprus XaoTHYEeCKOro IBIKEHHS
MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padoTta
raza, K03(Q(MOUIMEHT MOJIE3HOTO JCHCTBHS TEIJIOBOTO JBUTATENs; IPH ONMCAHUN MPABHIBLHO TPAKTOBAThH
(GU3NUECKUIl CMBICT HCHOJNB3YEMBIX BEIMYMH, MX OOO3HAYCHUS M EOUHMLBI, HAXOAUTh (HOPMYIBI,
CBSI3BIBAIOIINE JITAaHHYIO (DM3UYECKYIO BEJIMUHHY C JPYTMMH BEJINYNHAM;

ONHCHIBAaTh W3YYEHHBIE OJIIEKTPUUYECKHE CBOWCTBA BEIIECTBA W JJIEKTPUYECKHE SBICHUS
(npouecchl), uCHONB3ysl (UIMUECKUE BEIMYUHBL: DJIEKTPUUECKUH 3apsd, JJIEKTPUUYECKOE TIOJE,
HanpsDKEHHOCTh TOJIsI, TOTEHUHWAl, Pa3sHOCTh IOTEHIUAJOB; NPU ONHCAHUHM NPAaBHIBHO TPaKTOBATbH
(U3NYECKUI CMBICIT HMCIONB3YEMbIX BEIMYMH, UX OOO3HAYEHHsI W EJAMHUIIBI; YKa3biBaTh (HOpMyIIbI,
CBSI3BIBAOLIME JAHHYIO (GH3UYECKYIO BEIUUUHY C JPYTMMU BEIMYUHAMUY;

OOBSICHATh OCHOBHBIC NPHUHLMIBI OEHCTBUS MallMH, NPUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pas3iryaTh YCIOBHUS MX O€30MaCHOTO NCTIOIB30BaHMS B TOBCEIHEBHOM KU3HMU;

BBITIONHATh OJKCIIEPUMEHTHI TI0 HCCIETOBAaHWIO (U3NYECKHX SABJIEHHH M TIPOIECCOB C
WCIIOJI30BaHUEM MPAMBIX M KOCBEHHBIX H3MEPEHHH, IpU 3TOM (OpPMYIHpOBaTh NpolieMy/3agady |
TUIOTE3y y4eOHOr0 SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYIOBaHHUS, IPOBOJIHUTH
OTIBIT U (POPMYITHPOBATH BBHIBOIBI;

OCYILIECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKHX BEJIMYMH, IPU 3TOM BBHIOMPATH
ONTUMAJILHBI CHOCO0 HM3MEPEHUS M UCIOJIb30BaTh HM3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
HU3MEPEHNUI;



UCCIIEIOBATh 3aBHCHMOCTH MEXIy (GU3NYECKUMH BEIMYMHAMH C HCIOJIB30BAaHUEM TIPSMBIX
M3MEPEeHH, IPA ’TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATH PE3yIbTATHI TIOJIYICHHOMN 3aBUCIMOCTH
¢u3nNUecKuX BEMTUYMH B BUE TaONUI U rpaHKOB, 1eNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBaHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJda NpW NPOBEIEHHM HCCIEAOBAaHMN B paMKax y4deOHOro
OKCIIEPUMEHTa, YyYeOHO-MCCIENOBATENIbCKOH H  TPOEKTHOW JEATEIBbHOCTH C  HCIOJNB30BAHUEM
M3MEPHUTETHHBIX YCTPOMCTB U IA00OPATOPHOTO 00OPYAOBaHNUS;

pemath pacuy€THBIC 3a/a4d C SBHO 33aJaHHOW (PU3NYECKON MOJENBIO, MCHOJB3YS (U3MUECKHUE
3aKOHBI W TPUHIIMITEI, HA OCHOBE aHAIHM3a yCIOBHS 3aJadd BHIOMpATh (HH3MUECKYIO0 MOJENb, BBIIEIATH
¢u3ryecKkre BEMTUIUHBI U (HOPMYIIBI, HEOOXOAUMBIE IS €€ PelIeHHs, IIPOBOIUTH PAcU€Thl U OICHUBATH
peaIbHOCTh MOJTY4YEHHOTO 3HaYeHUsT (PU3NUSCKON BETUUUHEI;

pemiaTb KauyeCTBEHHBIC 3a/la4d: BBICTPAaHBATh JIOTHUECKHM HEMPOTHBOPEUYMBYIO ILEMOYKY
paccyXIeHul ¢ Oopol Ha M3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKUE SIBIICHUS;

WCIIOJIb30BaTh NPU PEUICHUH y4eOHBIX 3a7iad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU IS
TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPNPETAlUM W TMPEACTAaBICHUS Y4eOHOM W HAyYHO-TIOMYJISIPHOM
WHGOPMAIUH, TOJTYYCHHOH M3 pPa3IMYHBIX HCTOYHHKOB, KPUTUYECKH aHAIN3UPOBATH IOIYIaeMYFO
WH(OPMAITHIO;

paboTaTh B TpyMIle C BBHIIOJHEHHEM pa3IHYHBIX COLMAIBHBIX pOJeH, MIaHUPOBATh PadOTY
TPYNIBI, PalliOHAJIBHO PACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBAThH JEATENBHOCTh B HECTaHIAapPTHBIX
CUTYaIUsIX, aJleKBaTHO OI[EHUBAThH BKJIA] KaXJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHHE pacCMaTPUBACMOM
npoOIeMBI.

K koHiy o0yuenus B 11 kj1acce nmpeIMeTHBIC Pe3y/IbTaThl HA 0A30BOM YPOBHE JOKHBI OTPaKaTh
c(hopMHUPOBAHHOCTH y 00YUJAIONITUXCS YMEHUH:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMHPOBAHHH COBPEMEHHOI HAy4YHOI
KapTHHBl MHUpa, B Pa3BUTUU COBPEMEHHOH TEXHWKM M TEXHOJOTHH, B MPAaKTHYECKOW AEATEILHOCTH
JOJIeH, TIEIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHUIIEI IPUMEHEHHUS M3YYCHHBIX (PH3UYIECKUX MOJIEICH: TOUCUHBIN AIICKTPUICCKUN
3apsill, Tyd CBETa, TOUCYHBIH MCTOYHUK CBETa, SACPHAs MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO
A1pa TP pellieHHN PU3HYECKHX 3a/1a4;

pacrno3HaBaTh (u3MYECKHe sBIEHHUS (MPOIECCh) W OOBACHATHP WX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKA W KBAaHTOBOM (M3MKH: OSJEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHAYECKOe, MarHUTHOE JCHCTBHS TOKa, B3aHMMOJCHCTBHE MAarHHTOB, JIEKTPOMArHWUTHAs WHIYKIIWS,
JIECTBHE MarHWTHOTO TOJIS Ha TPOBOJHUK C TOKOM H JBIDKYIIWUHCS 3apsi, 3JIEeKTPOMarHUTHBIC
KoieOaHUs ¥ BOJHBI, NPSAMOJIMHEHHOE pacIpOCTpaHEHHWE CBETa, OTPaXEeHHWe, NpeJOMIICHHE,
uHTepepeHnns, Tudpakuyus W MOJSIPHU3ALUs CBETa, JUCIEPCUsi CBEeTa, (OTORNEKTPUUECKUN IPPeKT
(boroaddexT), cBeToBOe MmaBlIeHHE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOPOIa,
€CTeCTBEHHAsl U HCKYCCTBEHHAS PaINOAKTHBHOCTH;

ONKCHIBATh W3Y4YCHHBIC CBOWMCTBA BEIISCTBA (DJIIEKTPUYECCKHE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPHUYECKYIO TIPOBOIUMOCTh PA3IMYHbIX CPENl) U DIIEKTPOMArHUTHBIE SIBICHHUS (TIPOLIECCHI), HCIIOIB3YS
(u3nYecKue BEeIMYNHBL: IEKTPHUECKUH 3apsij, CHUIIa TOKa, AIEKTPUIECKOe HAIPSHKEHUE, DIEKTPUIECKOe
COIIPOTHBIICHHE, PAa3HOCTh TIOTCHIIUANIOB, SJIEKTPOBIKYIIAs CHIla, padoTa TOKA, HHAYKIUS MAarHUTHOTO
noJst, cuiia Amrepa, cuna JlopeHIa, HHIYKTUBHOCTh KaTYIIKH, SHEPTHSI DJIEKTPUIECKOTO M MAarHUTHOTO
MoJiel, TEepHoA W 4YacToTa KoyieOaHuWi B KoieOaTelnbHOM KOHTYpe, 3apsii M CcHjla TOKa B Ipolecce
TapMOHHYECKUX 3JEKTPOMarHUTHBIX KoyieOaHuil, POKYyCHOE pacCTOSIHAE U ONTHUYECKasl CUa JIMH3BI, U
OIMCAaHWW TIPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCIOJNB3YEMbIX BEIMYMH, WX O003HAYCHHS U
€AMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJAaHHYIO (H3MYECKYI0 BEIWYMHY C JPYTHMH
BEJIMYMHAMY,

OIMCHIBATh HM3YYEHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, MCHOIB3Ys (U3NUECKHE BEITHYHHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YACTOTA CBETA, SHEPTHUS M HMITYJIbc (HOTOHA, TIEPUOJ
NOoJypacnasia, SHEPrusl CBSI3H aTOMHBIX SIAEP, IPH ONMUCAHUH MPABUIBLHO TPAKTOBATH (PU3MUECKUIA CMBICT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W CJIUHMIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE JAHHYIO
(U3NYECKYIO BEIUYHMHY C IPYTUMH BEJTMYMHAMU, BEIYUCIISITH 3HAUeHUE (DU3NIECKON BEITMYHHBI,

aHaATM3UPOBATh (PHU3MUYECKHE MTPOLECCHl U SBICHUS, UCIONb3ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBL:
3akoH OMa, 3aKOHBI MOCJIEJOBATENFHOIO U MApaljieIbHOIO COeIMHEHUsI IPOBOAHUKOB, 3aKoH [Ixoys—
Jlenma, 3aK0H JIEKTPOMArHUTHONW MHIIYKITNH, 3aKOH MPSIMOJMHEHHOTO PacIIpOCTPAHEHUS CBETa, 3aKOHBI
OTpa)KCHUsI CBETa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHeHHMe OiHINTeHHa It (GoToddderTa, 3aKOH



COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS JIEKTPHUUECKOTO 3apsja, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YMCIA, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3IuyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BBIpAKEHUE W YCIOBHs (TpaHUIBI, 00JIACTH)
NPUMEHUMOCTH;

OIpeNeJIATh HANPABICHUE BEKTOpAa MHIAYKLUMM MAarHUTHOTO IIOJISl NPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHna;

CTPOUTH H OTIMCHIBATh N300paKEHUE, CO31aBAEMOE TUIOCKHM 3€PKaloM, TOHKOH JTUH30H;

BBIMOJIHATh JKCHEPUMEHTHl II0 HCCICNOBAHUIO (U3MYECKUX SBICHUH M IPOLECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH: IpU 3TOM (hopMyiaupoBaTh HpoOiemy/3amady |
TUIOTE3y y4yeOHOro SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHUS, TPOBOJUTD
OTIBIT U (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSAMBbIE M KOCBEHHBIE M3MEPEHHS (U3MUECKMX BEJIMYMH, IPU 3TOM BBIOMPAThH
ONTUMAJILHBI CHOCO0 WM3MEpPEeHWs] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPEHIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKHX BEJIMYMH C HCIOJIB30BAHHEM HPSAMBIX M3MEPEHHUH: MpH
3TOM KOHCTPYHPOBaTh yCTAHOBKY, (DPMKCHPOBATh PE3YJbTaThl HOIY4YEHHOH 3aBUCHUMOCTH (PU3MYECKHX
BCJIMYHH B BHUJIC Ta6HI/I]_[ u Fpaq)I/IKOB, JACJIaTh BBIBOJBI IO pE3YyJIbTaTaM HUCCICA0BaHMA;

co0romaTe mpaBmia 0€30MacHOTO TPyAa MHpW MPOBEIESHUHM HCCIEAOBAaHWN B paMKax ydeOHOTO
IKCIEPUMEHTa, Y4EeOHO-UCCIICAOBATEIbCKOM W IPOEKTHOM JAEATENIBHOCTH C  HCIIOJIb30BAHHUEM
MU3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pYIOBAHUS;

pemarh pacuy€THBIE 3a/laud C SBHO 3aJaHHOW (M3UYECKOW MOJEINbIO, HUCIONB3YS (H3HUYECKHE
3aKOHBl U NPHHLUIBI, HA OCHOBE aHaJW3a yCJOBUS 3aJadyd BHIOMpaTh (PU3MUYECKYIO MOJENb, BBIIEJAThH
(hU3MYECKUE BEIUYHMHBI U (hOPMYJIbI, HEOOXOAUMBIC I €€ PEIICHUs, IPOBOIUTh PAcU€Thl U OLCHUBATH
pearbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3MUSCKON BETUUUHEI;

pelmiaTh KaueCTBEHHBIC 3aJauyd: BBICTPAHBATh JIOTHUECKH HENPOTUBOPEUYHMBYIO  LIEHOYKY
paccy>kKIeHHui ¢ ONopoi Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (U3NUECKUE SBJICHUS;

HCIIOJIb30BaTh IMPU PCIICHUU y‘Ie6HI>IX 3aga4 COBPECMCHHBIC I/IH(I)OpMaHI/IOHHBIe TEXHOJIOI'N AJIA
TIOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAUM W TMPEJCTABICHUS YYeOHOH W HAy4YHO-TIOMYJISIPHOM
MHQOpPMaLUK, IOJYYCHHOW W3 Pa3lMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJIyYaeMYyIO
UHQOPMAIHIO;

OOBACHATH MPHUHLMUIBI JEUCTBUS MAallWH, NPUOOPOB M TEXHHYECKHX YCTPOMCTB, pa3inyaTh
yCIIOBHS MX 0€30I1acHOr0 MCIIOIb30BAHUS B TOBCEAHEBHON KHU3HU;

NPUBOJUTH MPUMEPHI BKIIA/1a POCCUIICKUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHE MPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO0 (U3MKE B TMOBCEJHEBHOHM >XKU3HHM UId oOecreueHHs
Oe3omacHOCTH TpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3JIOPOBBS ¥ COOTIOACHNS HOPM 3KOJOTHUECKOTO MOBEACHUS B OKpPY KaIoIIel cpene;

paboTaTh B TpymIle C BBIIOJHEHHEM pa3HYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBATh PadOTY
TPYMIIBl, PAHOHAIBHO PACHpeAeiiaTh OOSM3aHHOCTH M IUIAHMPOBAThH NESTEIBHOCTh B HECTaHAAPTHBIX
CUTyaluAX, aICKBATHO OLICHMBATL BKJIaJ KaXXKAO0T0 M3 YYAaCTHHUKOB I'PYIIILI B PCHICHUE paCCManHBaeMOfI
MPOOIIEMBI.



TEMATUYECKOE IINITAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbBIE
HanmenoBanue
0 (uudposbie)
pa3zeioB U TeM
n/n KonauyecTBo yacop  o0pa3oBaTeJibHbIE
NMPOrpaMMblI
pecypchbl

Kontposabnbie IIpakTuyeckue

Beero padoTbI padoThI

Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUA
®usnka U METOABI

11 HayaHOTO 2 bubmmoreka [JOK
HOSHAHIMS https://m.edsoo.ru/7f41bf72
Uroro mo paznemy 2
Paznen 2. MEXAHUKA
bubnuorexa LIOK
2.1 Kunewaruia 5 https://m.edscI;E).ru/7f41bf72
Bbubnmoreka IJOK
2.2 Nunawnxa ! https://m.edscI)lo.ru/7f41bf72
23 fﬁg?ﬁiﬂm B 6 1 1 bubmmorexa LIOK
MOXAHIKE https://m.edso0.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUMHAMUKA
OCHOBBI
31  MOJEKyIpHO- 9 1 bu6mmotexa [IOK
KUHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOPUHN
32 OCHOBBI 10 1 butmmoreka [IOK
TePMOIUHAMHUKHU https://m.edso0.ru/7f41bf72
ArperarHbie
33 ;ZEHT::;I:[ 5 Bubnmnorexa [JOK
https://m.edso0.ru/7f41bf72
®daz3oBbIe
IEPEXOIBI
Hroro mo pazneny 24
Paznen 4. 3JIEKTPOJIUHAMMUKA
bubmnoreka K
41 Omexrpocrarnka 10 ! httgs://(r)nizdsg)lo(.)ruﬂf41bf72
ITocTostHHBIM
42 3IEKTPUYECKUI 12 1 1 bu6mmotexa [IOK
ToK. Toku B https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX CpeIax
Wroro no pazneny 22
PesepBHOE Bpems 2 1
OBLIEE
KOJIMYECTBO
YACOB I10 68 4 4

[NPOI'PAMME
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https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoanyectBo yacos

Ne HaumenoBanne
l'l/-l'l pa3ejIoB M TEM Beero KonTpoabubsie  IIpakTuyeckue
MPOrpaMMbl padoThI padoThI

Pazgen 1. JIEKTPOAUHAMUKA
MarnuTHOE 110J1€.

11 DIIeKTpOMarHuTHAsI 11 1
HHTYKITHS
Uroro mo paznemy 11

Paszgen 2. KOJJEBAHHUSI 1 BOJIHBI
MexaHndeckue u

2.1 3EeKTPOMarHUTHbIE 9
KoJieOaHus
Mexanuueckue u
2.2 3JIeKTPOMarHUTHbIE 5 1
BOJTHBI
2.3 Orntuka 10
Uroro mo paznemy 24
Pa3nen 3. OCHOBBI CIIELIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH
OcHOBBI
31 CHeNUATLHON 4 1
TEOpHH
OTHOCUTEIFHOCTH
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 9HeMeHTI)j 6
KBaHTOBOW ONTHUKH
4.2 CrpoeHnue aroma 4
4.3 AToOMHOE S11pO 5
HUroro mo paznemy 15
Pazngen 5. 3JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHN
DIIeMEHTHI
5.1 aACTPOHOMUH H 7 1
acTpodusukn
Uroro no pazzeny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 Obo6maromiee 4
MOBTOpPEHHE
Uroro no pazzeny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME

DJ1eKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcbl

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97c

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97c

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41c97c

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41c97c

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41c97c

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

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

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c
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