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IHHOACHUTEJIBHASA 3ATINCKA

Pabouass mporpamma mo (HU3UKe cocTaBieHa HA OCHOBaHHHU CIEAYIOIIMX HOPMATHBHO-TIPABOBBIX
JIOKyMEHTOB:

1. denepansHoro 3aKk0Ha «O06 0OpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 1.
Ne 273-D3.

2. @enepanbHOTO rocy1apCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAPTA CPETHETO OOIIETO
o0pa3oBaHus, YTBEPKICHHOTO MPHKa3oM MUHHCTEpCTBA 00pa30BaHUs M HAYKH

Poccuiickoit ®enepanuu ot 17 mast 2012 1., N 413 (c ©3MEHEHUSIMU U JIOTIOJIHEHUSIMU).

3. TlocranoBnenne ImaBHoro IocymapctBenHoro Bpada Poccuiickoit ®enmepanuu OT
29.12.2010  Nel89  «OO6  yrBepxknenun  CanlluH  2.4.2.2821-10  «CanutapHo-
SMHUJIEMHUOJIOTHYECKHE TpeOOBaHMA K  YCIOBUSIM W OpraHU3alMi  OOydeHHs B
00111€00pa30BaTENBHBIX YUpEKACHUAX» (pea. oT 24.11.2015 Ne81)

4. O06pa3oBaTebHBIA IPOLECC OCYIIECTBIAETCA C MCHOJIB30BAHUEM YYEOHHMKOB, Y4eOHBIX
MOCOOMA, BXOMSANIMX B JEHCTBYIONMIA (emepanbHbIi MepedeHb yaeOHHKoB. [lepeueHs yueOHUKOB
©KETOIHO YTBEPKAAETCSI IPUKA30M JUPEKTOPA I10 IIKOJIE.

5. Tlonoxenue o paboueii mporpamme MBOY «benopedeHCKuit TnTieii.

Mporpamma agpecosaHa obyyatrowmmca 10 Knacca TexHonorudyeckoro npopuna MbOY

«benopeyeHCcKuit nuuen».

KoaunuecrBo yuebHbIx YacoB — 68, 2 yaca B Hegento.

AKTyanbHOCTb. 3HaueHMe GM3NKM B LLKObHOM 06pa3oBaHUK ONpeaenaeTca posbio GU3NYECKON HayKu

B KM3HW COBPEMEHHOr0 0bLWEeCTBa, ee BANSHMEM Ha TeMIMbl PAa3BUTUA Hay4YHO-TEXHUYECKOTO Nporpecca.
®u3unKa BXO4UT B NpeaMeTHYI0 0621acTb «EcTecTBO3HaHuMe».

MecTo 1 ponb Kypca B 06yueHuun. LLUKoNbHbIN Kypc PU3MKKM — cucTemMoobpasyowmin ans
€CTeCTBEHHO-Hay4YHbIX y4eOHbIX NPeAMETOB, MOCKO/IbKY GU3NYECKME 3aKOHbI NEXKAT B OCHOBE
COAEpP!KaHUA KypcoB Xumum, 6uonorum, reorpadmm n acCTPOHOMUM.

[Iporpamma 1o ¢hu3MKe BKIFOYACT:

® [JIAHUPYEMbIC PE3yJbTaThl OCBOCHUs Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM YHCJIE

MPEAMETHBIC PE3yNIbTAaThI 110 TOJaM 00YUYCHHS;

e cojiep>kaHue yuebHoro npeamera «Pu3nka» 1o rogam 00ydeHHs.

®du3rKa Kak HayKa 0 HauOoJee 00IKX 3aKOHaX MPUPOJIbL, BBICTYIAs B Ka4eCTBE Y1eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (U3UKH — CHUCTEMOOOpA3YIOUIU [Jisi €CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHU, H3ydaeMbIX
XuMuel, ouonoruet, ¢uznyeckoit reorpadueil u actpoHomuen. Vcnosiab3oBaHue M aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeneNseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJNOTHI B cdepe DSHEpPreTuku, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOJY4EHHUS HOBBIX
MaTepHasoB C 33laHHBIMU CBOWCTBaMU U Apyrux. M3ydueHue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yJaromuxcs, B GopMUpoBaHUE YMEHUN
MPUMEHSTh HAYYHBI METOJ MO3HAHUS TIPY BHITIOJTHEHUHU UMHU Y4eOHBIX UCCIIEIOBAHUIA.

B ocHoBy Kkypca puzuku Uist ypoBHS CpEeAHETO 00IIero 00pa3oBaHusl OJIOKEH PsiI HJIeH,
KOTOPBIE MOXHO pacCMaTpyBaTh KakK MPUHIIUIIBI €70 MOCTPOEHUS.
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Hoes yenocmuocmu. B cOOTBETCTBUY € HEW KypC ABJIAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3ZesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBpEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3NKA 00beAUHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusercs (OPMHUpOBaHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanosaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO
noTeHana (Gu3n4eckoi HayKu, OCMBICIICHUE CBS3H Pa3BUTHUSL (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMAMH.

Hoes npuknaonoi nanpasnennocmu. Kypc GU3nMKH mpeanonaraeT 3HakoMCTBO C ITMPOKHM
KPYrOM TEXHHYECKUX M TEXHOJIOTHYECKHUX MPHIIOKEHIH N3YUYEHHBIX TEOPHH U 3aKOHOB.

Hoes sronocuzayuu peanusyercs MOCPEJICTBOM BBEJIEHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero oouiero odpazoBaHUs
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢uznueckoil Teopuu, posd (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJIe, TPaHUIAX MPUMEHUMOCTU TEOpHUH, JJs ONMHMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeSITEIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peann3yercs Mpexae BCero 3a cuér
OpraHu3aluM 3KCIIEPUMEHTAIBHON JEeATeIbHOCTH oOydaromuxcs. s 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
a00paTOpPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBEAMHEHBI B OONIMN CIHCOK
YYCHHYECKUX MPAKTUUECKUX paboT. Brijenenne B yka3aHHOM IepedyHe JIa0OpaTOPHBIX padoT,
IPOBOJUMBIX M1 KOHTPOJS U OLIEHKH, OCYIIECTBIJIAETCS yJaCTHUKAaMHU 0Opa30BaTEIbHOTO
nporecca UCX0sl U3 0COOEHHOCTEH IIaHUPOBaHMs U OCHalleHus KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcss OBJIAJCHHE OOYJAlOIIMMUCSH YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHU,
UCCIIEIOBAaHUST 3aBUCUMOCTEH (M3UYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB II0 IPOBEpKE
IIPEUI0KEHHBIX TUIIOTES.

bonbuioe BHUMaHue yAenseTcs pelieHUI0 pacu€THBIX U KaueCTBEHHbIX 3a1ad. [Ipu stom
IUIsL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJIAIOTCS 33Jauu C SIBHO 3aJlaHHOM (PU3MYECKON MOJIEIBIO,
MIO3BOJISAIOIINE MPUMEHATh M3Y4YE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK U UHTETpUpYs 3HAHUS U3 Pa3HBIX pa3zienoB. i1 KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIIIIOTCSL 3aJaHus] Ha OOBSCHEHHE TMpOTeKaHWs (U3NYECKUX SBJICHUH M NPOLECCOB B
OKpYXKarolllel XU3HU, TpeOyromue BblOOpa (u3nyecKOW MOAEIM A CUTYyallMM MPaKTHKO-
OPUEHTUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
oOecrieyeHn0 y4eOHOro mporiecca 0a30BbIH YpOBEHb Kypca (U3MKH Ha YPOBHE CPEIHEro
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOro kaOuHeTa (pU3MKH WM B
YCIOBHSAX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAYYHOTO LMKJIa. B xabunere
(GU3UKN TOKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /ISl BHITIOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUECKUX TPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUM C MPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeYMBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MIPOrpamMMe 10
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¢u3nKe KIIOYEBBIX JEMOHCTpALMH IS HMCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLIECCOB,
SMIUPUYECKUX U (PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpymOBaHHE Al YICHHYECKHX IMPAKTUYECKHX PadoT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECHeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckne KOMIUIEKTHI JIabOpaTOpHOTO OO0OpYIOBaHHS JIOJDKHBI OBITH
IIOCTPOEHbl HAa KOMILJIEKCHOM MCIOJIb30BaHUM AHAJOTOBBIX U LU(POBBIX NpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3YydeHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

e hopMUpOBaHHE HWHTEpECa M CTPEMJICHHS OOYYaIOMMXCS K HAyYHOMY H3YYEHUIO

IIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTE;

®pa3BUTHE TNPEJCTABICHUH O HAydHOM METOJ€ TMO3HaHusi U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

¢ hopMHpOBaHME HAYYHOIO MHPOBO33pPEHHS] KaK pe3yibTaTa M3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPM3HKHU;

¢ hopmHpoBaHUEe YMEHUN OOBSACHATH SBJIEHUS C UCIOJB30BaHUEM (DHU3MUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeIbCTB;

¢ hopMHpoBaHUE TPEICTABICHUNA O POJM (DU3HKHU Ui Pa3BUTHUS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHH.

JlocTkeHne 3TUX Ieseld oOecreyrBaeTCsl PEUIeHHEeM CIEAYIOUIMX 3aaad B Ipollecce

M3y4deHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

e [IpHOOpeTeHNEe CUCTEMbl 3HaHUM 00 OOmMX (U3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, SIEKTPOIUHAMHUKY, KBAHTOBYIO
(bU3UKY ¥ DJIEMEHTHI acTPO(PHU3UKH;

e hopMHpoBaHME YMEHUN TPUMEHATh TEOPETHUYECKUE 3HaHUS [Uid OObSICHEHUSA
¢busznuecKkux SBICHUM B TpUpPOJE W [UIA NPUHATHS NPAKTUUECKUX PpEUICHUH B
MOBCETHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB pelIeHUs Pa3IMYHBIX 3ajau C SIBHO 33JaHHOM (U3NYECKOI MOJEIBIO,
3a/a4, [OAPA3yMEBAIOIIMX CAMOCTOSITENIbHOE CcO3JaHue (PU3MUEecCKOW MOJelnu,
a/IeKBaTHOM yCIIOBUSIM 3a]1a4u;

e [IOHMMaHHe (U3UYECKUX OCHOB M MPHUHILIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

® OBJIQJICHUE METOJIaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEACHUS (PUIUUYECKUX
OKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  OMpeAeTeHUs
JOCTOBEPHOCTH MOJTYYEHHOTO PE3ybTarTa;

® CO3J]aHKE YCJIOBHM Al Pa3BUTHUSI YMEHUH MPOEKTHO-HCCIEN0BATEIILCKON, TBOPUYECKOM
JEeSITeIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii ypoBEHb) Ha ypOBHE CpeaHEro oOmiero oopazoBaHUs
otBoguTcst 136 yacoB: B 10 kiacce — 68 dacoB (2 vaca B Henenio), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipenyiaraemslii B mporpamme 1o (pu3uke nepevyeHs J1adopaToOpHbIX U MPAKTUYECKUX paboT
SBIIICTCSI PEKOMEHJIOBAHHBIM, YYHMTENb JEJaeT BbIOOp IMpoBeAeHUs 1abOpaTOpHbIX padoT U
OTIBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroLINXCs.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS y4eOHOTO mpeamera «Du3uka» AOHKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHUHCKOTO  OOIIEecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOydJaromerocs Kak akKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUMCKOM I'PaXKTaHCKON UICHTUYHOCTH, AaTPUOTH3MA,;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ICTETUKY HAYYHOT'O TBOPUYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUN B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUSA
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCIICICTBHI JACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOM TEPMHHOJIOTHCH, KIIOYCBBIMHM IMOHATHAMH H METOJAMHU (U3NICCKOM
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PAa3IMYHBIX METOJIOB ITO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATh TPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3ajady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 0071aCTh KU3HEACSITENbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
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Pabora c undopmanueii:

BJIAJICTh HaBBIKAMHU TOJTydeHUs HMH(POpMaIuN (U3NIECKOTO COJEpKAHUS M3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

UCIIONB30BAaTh CPEICTBA HWH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HAa YPOKaxX (PU3UKU M BO BHE-YPOUHOU JCSITEIBHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUM, paclpelensiTh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTHYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATEIBHYIO IESITENILHOCTh B 00IacTH (U3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJIATh IIJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPEANOUYTCHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JPYIUIUH B obnactu (Qu3MKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
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JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHMS [10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U IIPABO JIPYTUX HA OLIHOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHUPOBATHCS K OSMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSIHUE JAPYruX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOMN TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA ANEKTPUUYECKUI 3apsii MPH pelieHUun
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJWHEIHOE [BUKEHHE, CBOOOTHOE TMaJeHHE Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxJtakieHnn ), TEeTJIOBOE paBHOBECUE, HCTIapeHHEe, KOHACHCAIMs, JIaBJICHNE, KPUCTAIN3AIIHS,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIY IapaMeTpamMu COCTOSIHMS Tra3a B H30Ipolieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OTMCBHIBATh MEXAaHMUYECKOE IBM)KCHUE, MCIONB3Ys (DU3NYECKUE BEIMYUHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBAaTh (U3UYECKUH CMBICT HCIOJB3YEMbIX BEIMYMH, UX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEeMIeparypa, CpenHss KWHETH4YecKas »JHEPTUs
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE MoJe,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJIb3Ys (U3NYECKHE 3aKOHBbI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
NIEKTPUYECKOr0 3apsjaa, 3akoH KynoHa, mpu 3TOM pasiauyaTh CIOBECHYH (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yCloBUs UX O€30IaCHOTO UCIIOJIb30BaHUS B IIOBCEAHEBHOM KU3HU;

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCHUMOCTH MEXAy (PU3MUECKMMHM BEJIMYMHAMHM C HCIIOJIb30BAaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€1aTh BBIBObI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MaCHOrO TpyJda NpHU NPOBEICHUM HCCIENOBAHUI B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBUS 3aJlaud BHIOMpATh (PU3NUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,
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peiiath KAa4YCCTBCHHBLIC 3aJa4u: BBICTPAUBATH JIOTHUYCCKU HCEIIPOTUBOPCYHMBYIO ILCIIOYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

HCIIOJIb30BAaThL IIpU  PCIICHHUU y‘-Ie6HBIX 3aa4 COBPCMCHHBIC I/IH(i)OpMaLII/IOHHBIe
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU M TPEICTABICHHUS y4eOHOU H
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, TMOJYYEHHONW U3 pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATH NOJIy4aeMyr0 HHPOPMAIHIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPY)KAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCCI[HGBHOﬁ KHU3HU JIA
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
rpynmnsl, palnyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
pelIeHne paccMaTpuBaeMoi MPoOIEMBI.

COAEPKXAHUE OBYUYEHMUSA

10 KJTIACC

Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA
®usnka — Hayka o npupone. HayuHele MeTonpl MO3HaHUsA OKpyxarouiero mupa. Pomib
SKCIIEPUMEHTA U TEOPUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.
MogenupoBanue (HU3MYECKUX SIBJICHUN W mpolieccoB. Hayunplie runote3sl. Ousndeckue
3aKOHBI ¥ TEOPUU. |'paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.
Pone m mecto ¢usuku B (GopMHpOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPAKTUYECKOUN ACATETLHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE AATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe JABMKEeHHE. (OTHOCHUTEIBHOCTh MeEXaHW4eckoro mABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpEHHE
MaTepHUaIbHOM TOYKH, UX MPOEKIUU HA OCH CHCTeMbI KoopauHat. Cllo)KeHHEe MepeMelleHrui 1
CIIOEHHE CKOPOCTEHl.

PaBHOMepHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABIKeHUue. I'paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEePEMEIICHUS MaTEpUaIbHOM TOYKH OT BPEMEHHU.

CBoOoiHOE MajieHne. Y CKoOpeHrne CBOOOHOTO MaIeHus.

KpuBosmueiiHoe paBwxeHue. J[[BrkeHHe MarepuanbHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM 1O MOJYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JMHEWHas CKopocTh. llepuon u
gacTtoTa oOpaieHus. LleHTpocTpeMuTeTbHOE YCKOPEHHE.

TexHuueckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETp, ABUKEHUE
CHaps/I0B, LIEMHbIE U PEMEHHBIE MEpEIauH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUSI.
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[IpeoOpazoBanme IBUKECHUIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmoienue ABMKEHUS TeNa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO Ma/ICHUS.

Hanpasnenue ckopoCTH Ipu ABMKEHHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHHS ~ MEXJIYy  NOYTSIMH, NOPOWJCHHBIMU  TEJIOM  3a
MOCJIEI0OBATENIbHBIE pPaBHBIE MPOMEXKYTKA BPEMEHH TPU PABHOYCKOPEHHOM JBWKEHUU C
HA4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBUKEHUs MApPUKaA B BA3KOM KHUJIKOCTH.

N3yuenune nBukeHus tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTensHOCTH [ammites. Ilepsiii 3akoH HeroToHa. MIHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cuid. Bropoit 3akoH HeroTona miist
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTepUaibHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenune. Buasl Tpenus (mokosi, cKoJbkeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUsI U cuina TpeHus nokos. Kosddumuent tpenus. Cuna conpoTUBICHUS
MIPU ABVOKEHUU TEJIA B )KUJIKOCTU WJIH rase.

[TocTynarensHoe U BpamiaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MOMEHT cHIbl OTHOCUTENBHO OCH BpameHud. [lmedo cumbl. YcioBus paBHOBECHUS
TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHWE: IOJAIINUIIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroTOHA.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOopMalivy.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1o HaKIOHHOW TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasie, OT ux ehopMalHH.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 mexanuke

NMiynsc MaTepuanbHOM TOYKH (Tena), CHCTeMbl MaTepUaIbHBIX TOUeK. IMIynbc CHIIBI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEeHMsI UMITyJbca. PeakTUBHOE ABMKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.
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Kunernueckass sHeprusi MaTrepuaabHOW TOUYKU. TeopemMa 00 M3MEHEHUM KUHETUYECKOM
JHEPIHUH.

[MorenumanpsHas sueprus. [loreHnuansHas sHeprus ynpyro aeopMupoBaHHON PYKUHBI.
[ToTeHumanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTreHimaneHbple ¥ HENOTEHIMATIbHBIE CHIbl. CBs3b pabOTHl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM 3HEpruu.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOMCTBA M INPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

[Iepexon noTeHMAIbHON PHEPTUHU B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOJIFOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHMEM MEXaHMYEeCKOW SHEpPruM Tena Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paszpnen 3. MoJjiekyasipHasi GU3MKAa ¥ TEPMOAUHAMHKA

Tema 1. Ocroevt MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUYECKOW TEOPUU U X OTBITHOE 000CHOBaHHUE.
bpoynoBckoe pBwkenue. Juddysus. Xapakrtep ABMKEHHUS W B3aMMOJCHCTBHS YaCTHIL
BemecTBa. MoJIeTM CTPOCHUSI Ta30B, KHAKOCTEH M TBEPABIX TeN M OOBICHCHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pa3mepbl Mosekyn. KoswndecTBo BemiecTsa.
[Toctrostnnas ABorazapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remnepatyp Llenbcusi.

Mopenps uaeansHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
uaeanpHOro rasza. AOCOJNIIOTHas TeMmIeparypa Kak Mepa CpelHel KHHETHMYeCKOW SHepruu
TEIUIOBOTO JBWXKeHUs dactul rasa. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [dansrona. M3omponecchl B ueaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30Xxopa, u3obapa.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OpPraHUYECKUX COCIMHEHUM.

OnpiThl 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBHSL.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHi 00bEMa
KOMHATbI, JaBJICHUS U TEMIEPATYPbl BO3AyXa B HEMl.
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HccnenoBanue 3aBUCUMOCTH MEX/1y I1TapaMeTpaMU COCTOSTHUS pa3peKEHHOTO Ia3a.

Tema 2. Ocnoevl mepmoouHamuku

TepmoanHaMuueckass cucTeMa. BHYTpEHHsAsI dHEprusi TEPMOJUHAMHUYECKONW CUCTEMBI U
ciocoObl e€ m3MeHnenus. KoamuecTBo TemoTel U paboTta. BHyTpeHHSS SHEprust 0JHOATOMHOTO
ujeanbHOTo ra3a. Busel Teronepenaun: TeII0NPOBOHOCTh, KOHBEKIHUS, U3IyueHUE. Y IeNbHas
TEII0EMKOCTh BellecTBa. KoMuecTBo TEmIoThl IpU TEIUIoNepeaye.

[lonsitue 006 ammabatHOM mponecce. IlepBblit 3akoH TepMmoanHamMuku. [lpumeHenue
MIEPBOTO 3aKOHA TEPMOJIMHAMUKH K M3omponeccam. I'paduyeckas naTepnperarys padboThl rasa.

Bropoii 3akon TepmoanHamuky. HeoOpaTuMOCTh IIPOLIECCOB B MPUPO/IE.

TenoBeie Mamuubl. [IpuHnune! neiicTBus Tennosbix MamuH. [IpeoOpa3oBanust 3Hepruu B
TerIoBbIX MamuHax. Koapdunuent nonesnoro neiicrsus terioBod Mammubl. ukin Kapho u
ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE TPOOIEMBbI TEIIOIHEPTE€TUKH.

Texnuyeckue ycTpoicTBa W MpPaKTHYECKOE MPUMEHEHME: JBUIarelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meneHne BHYTpEeHHEH SHEpruu Teja MpU COBEPIIEHUU pabOTHI: BBIIET NMPOOKHU U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATyYHHOH TpyOke MyTEéM
TpeHUs (BUI€0IEMOHCTpALU).

N3menenne BHyTpeHHeH sHepruu (TemrepaTypbl) Tella Ipy Teruionepenaye.

OnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3YIITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3Mepenne yaenbHOM TEI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazogvle nepexoovt

[TapooOpazoBanne U KoHAcHcarmus. Mcmapenue W kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BJIQXKHOCTh Bo3ayxa. HachlleHHbIN nap. YenpHas TEIIoTa napooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT JaBIICHUS.

Teépnoe teno. Kpucrannuueckue n amopHsle Tena. AHU30TPOINS CBOMCTB KPUCTAILIOB.
XKunkue xpucramael. CoBpeMeHHble Marepuaibl. llmaBneHue u Kpuctainuzauus. Y aenbHas
TeruioTa rasieHus. Cyomumanus.

VYpaBHeHHe TEIIOBOro OanaHca.

TexHuyeckne ycTpOWCTBa M IPAKTUYECKOE IPUMEHEHHUE: TMIPOMETP M IICUXPOMETP,
KaJIODUMETP, TEXHOJIOTUM  IIOJIyYE€HUS COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMATE€pHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILICHHBIX I1APOB.

Kunenue nmpy NOHM>KEHHOM JIaBJICHUM.

Crnioco0Obl U3MepEeHHsI BIaKHOCTH.

HabnroneHue HarpeBaHus M IUIaBJICHHUS KPUCTANIMUECKOTO BEIECTBa.

JleMoHCcTpanusi KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pa3nes 4. DiiekTpoaAnHAMHUKA
Tema 1. dnekmpocmamuka
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DnekTpu3alusi Tell. OJeKTpUYecKud 3apsn. JIBa Buma 3JIEKTpUUYECKHUX —3apsiioOB.
[IpoBOAHUKH, JUIEKTPUKH U TOTYIIPOBOAHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

B3aumopneiictBue 3apsimoB.  3akoH  Kynona. TodeuHblid  3leKTpUYECKUI  3apsi.
Onektpuyeckoe mojie. Hampsx€HHOCTH anekTpuueckoro mois. [lpuHiun cyneprno3unuu
ANEKTPUUECKUX MmoJied. JIMHNKM HaNps>KEHHO CTU AIEKTPUUECKOTO TOJIA.

PaGora cumnm anekTpocratmueckoro moJiss.  [loTeHmman. Pa3HOCTh  MOTEHIIMANOB.
[IpoBOAHMKY U AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluaniekTpuueckasi pOHUIIaeMOCTb.

OnexktpoéMkoctb. KonmeHcartop. DIeKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckre YCTpPOMCTBA M MPAKTHUECKOE IMPUMEHEHHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJIEHHUE dSJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpoiCTBO M MPUHIUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOAHMKHM B AIEKTPOCTATHYECKOM TOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

JIMDIIeKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHJEHCaTopa OT IUIOMIAJAW IUJIACTHUH,
PACCTOSTHUS MEXKTy HUMH U TUAJICKTPUIECKON TTPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuit mok. Toku 6 paznuynvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOYHUKHU TOKa.
Cuina toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LEnH.

DneKkTpuyeckoe CONPOTUBJICHUE. VY nenbHOe CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapAIIIEIBHOE, CMELIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jkoyns—JIeHia. MOIHOCTB IEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYILAs CUJIA U BHYTPEHHEE COIIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juis
MOJIHOM (3aMKHYTOI1) anekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DNEeKTPOHHAs TPOBOUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAIIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX YYKOB.

[TonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHIL.

DNEeKTpUYECKU TOK B PAcTBOPAX M paciulaBax »3IJIEKTPOJUTOB. DJIEKTPOJIUTUYECKAS
JUCCOIaUsl. DIEKTPOJIN3.

DneKkTpuyeckuil ToK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENIbHBIN pa3psaa. MoHus.
[nazma.

TexHuueckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
npuOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIM IMO, TalbBaHUKA.
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Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSDKEHMSL.

3aBUCUMOCTh CONPOTHUBJIEHUS LUIMHAPUYECKUX IIPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMmeniaHHOE cOeIMHEHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3aeKTpoABMKYIIEH Ccuibl. KOpOoTKOEe 3amMblKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHhI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMeaHHOro COeTMHEHUS pE3UCTOPOB.

W3mepenue  2l€KTpOABIDKYIIEH CHJIBI HCTOYHMKA TOKA UM €r0  BHYTPEHHErO
CONPOTHUBIICHUSI.

Ha6nronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocCymiecTBIsSETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHbIE C HM3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbI (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, Teopws, HaOIo/IeHUE,
9KCIIEPUMEHT, MOJCITMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUE CHCTEMbl ypaBHCHHWH, JIMHEWHas (QyHKIuUsA, mapabdoda,
runep06oia, X rpauku U cBOMCTBa, TPUTOHOMETpUYeckre QYHKIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HX MPOEKIMH HAa OCH
KOOPAMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: mexanuueckoe NBIKEHHE B )KUBOU mpupone, nuddysusi, ocMoc, TeriooOMeH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpeIadyH, TEIJIOBOE PaBHOBECHE), IJICKTPUUECKUE SBICHUS B
YKUBOU IIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIDHAasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEJN, JKUIKOCTEW M Ta30oB, 3JEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLMALINS, TaIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe NBMKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKY, HCIOJb30BaHHE 3aKOHA COXPAaHEHHUs HMIIyJbCa B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYE€HUsSI COBPEMEHHBIX MATEpUaJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTpOCTaTUYecKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, 3JIEKTpOHArpeBareibHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > 0 0 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 7 1 0
Almamitia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK

®a3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJANHAMUKA

bubmmoreka [{OK
4.1 3 10
FlekTpocTatIia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

17



https://m.edsoo.ru/7f41bf72
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypcbl

®du3nKa — Hayka O MPUPOJIE.

1 Hayunsie MGTZ[K bI HO?lj)HfHI/JIISI 1 0 0 bubmorexa HOK

! 8 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 0 0 bubmuorexa [JOK
Hay49HOU KapTUHBI MUPa, B 08.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACATEILHOCTHU JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTbh, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnunoreka [JOK
JIBIKEHUE 15.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 0 0 bubnunoreka [JOK
JIIBUKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKOpeHue bubnmnoreka [TOK

6 CBOOOHOTO IMaCHUA 1 0 0 22.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH IO 1 0 0 bubmorexa HOK

P 26.09.2023 | https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH
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IIpuHLIHII OTHOCUTENBHOCTH

8 T'ammnes. MHeprmaibHBIE CUCTEMEL 0 bubnmorexa LHOK
' p N 29.09.2023 | https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIEpIO3UINH cuil. Bropon 3akoH 0 bubmorexa LHOK
yrep ’ B 03.10.2023 | https://m.edsoo.ru/ffOc3be8
HeroToHa i1t MaTepruaTbHON TOYKH

10 Tperun 3akon HetotoHa 11st 0 bubnnorexa [JOK
MaTepuaIbHbIX TOYEK 06.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsxecTH. [lepBas KocMudecKast 0 bubmmorera [TOK

- Hep 10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 0 bubmuorexa [JOK
TENna 13.10.2023 | https://m.edsoo.ru/ffOc3e18
Cumna tpenus. Kosdduiment tpeHus.

13 Cuia czn OTI/IBJ'IGI-(})I/Iq:II'IIl )51 BI/I)P;GHI/II/I 0 bubmmorexa [IOK

P pua 17.10.2023 | https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH UIIH Tra3e

14 KontponbHas padorta Nel o teme 1 20.10.2023
«Kunemaruka. JluHamMuKa»

[ToctymarensHOE W BpaIlaTebHOE

15 JBIKEHHUE a0COJIFOTHO TBEPIOTO 0 bu6mmoreka [IOK
tena. MoMeHT cuibl. [1neuo cuisl. 24.10.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECUS TBEPAOIO Tesla
HNmnynbc maTepuanbHOU TOYKH,

16 CUCTEMBI MaTEPHAILHBIX TOYCK. 0 bu6mmoreka [JOK
NMnynec cuiibl. 3aKOH COXpaHEHUS 27.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBHYKEHHE

17 PaGoTa 1 MOIIHOCTH CHJIBI. 0 bu6mmoreka [JOK
Kunernueckas sHeprus 07.11.2023 | https://m.edsoo.ru/ff0c4502
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MaTepualibHOIW TOuKu. Teopema 00
M3MEHEHHUH KHHETHUECKON OHCPIUU

18

[TorenumanpHas 3HEPTHUSL.
[loTenumanpHas 3HEPIUs ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3U OBEPXHOCTH 3eMIIH

10.11.2023

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c461a

19

[ToTeHnManpHbIE U
HEeNnoTeHLHaJIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJI. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

14.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

20

JlabopaTtopHas pabota Nel
«MccnemoBanue CBsI3M pabOTHI CHITBI
C U3MEHCHUEM MEXaHUYECKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHHUS PE3UHOBOTO JKI'yTa»

17.11.2023

21

KontponpHas padota Ne2 mo teme
«Craruka. 3aKOHbI COXpaHEHUs B
MEXaHUKEY

21.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE ITOJIOKEHHS

MOHeKYHHpHO-KHHeTI/I‘IeCKOﬁ TCOPHU.

Bbpoynosckoe nmwxkenue. qubdy3us

24.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Xapaxkrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX Te. Macca MOJIEKYIL.

28.11.2023
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Konunuecto Bemecta. [locrosiHHas
ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Lenbcus

01.12.2023

25

Wneanpusiii raz 8 MKT. OcuHoBHOE
ypaBHeHue MKT

05.12.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemnepaTypa Kak Mepa
CpeHEH KUHETUYECKON dHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

08.12.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BBIe 3aKOHBI

12.12.2023

28

JlabopaTtopnast pabota No2
«OrmpeneneHne Macchl BO3ayXa B
KJIACCHOM KOMHATE€ Ha OCHOBE
n3MepeHuit 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B
HE»

15.12.2023

29

N3omporneccsl B uaeaibHOM rasze u ux
rpaduyeckoe npeacTaBieHUE

19.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpenHss sHeprus
TEPMOJANHAMHUYECKOW CUCTEMBI U
crniocoObl e€ u3menenus. Koanuectso
TEIJIOTHI U paboTa. BHyTpeHHss
SHEPrus 0JJHOATOMHOIO UEAIBHOTO
rasa

22.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK

21



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

26.12.2023 | https://m.edsoo.ru/ff0c5c36
VY nenbHas TEII0EMKOCTD BELECTBA.

32 KosnuecTBo TemoTsl npu 0 bubnuorexa [JOK
Teruionepenave. AaunadaTHbIH 29.12.2023 | https://m.edsoo.ru/ffOc5c36
rpoLecc

33 IIepBblii 3aKOH TEPMOJUHAMUKH U 0 bubnuorexa [JOK
€ro NMPUMEHEHHE K U30TpoIieccamM 12.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B

34 npupoje. Bropoii 3akoH 0 brmmorexa [OK

PHPOAE. P 16.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Tpunmun nevicreus u KII1/] 0 bu6moreka [IOK
TETUTOBOW MAITUHBI 19.01.2024 | https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/] 0 23.01.2024

37 DKOJIOTHYECKHE TIPOOIEMBI 0 26.01.2024
TEIUIOHEPTETUKHI

38 O6o06matomuii ypok «MoJtekymsipHas 0 bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH 30.01.2024 | https://m.edsoo.ru/ff0c6938
KontponpHas padota Ne3 mo teme

39 «Monekymnspras ¢pusuka. OCHOBBI 1 bubmorexa HOK

VP ’ 02.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI

40 [TapooOpa3oBaHre U KOHICHCAIIHSL. 0 bubnunoreka [JOK
Hcmapenue u kuneHue 06.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS

41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN 0 bubmmorexa [IOK
ap Hyxa. - 09.02.2024 | https://m.edsoo.ru/ff0c64d8

42 TBépnoe teno. Kpucrammueckue u 0 bubnuoreka [IOK
amopdHble Tena. AHU30TPOIHS 13.02.2024 | https://m.edsoo.ru/ffOc65f0
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CBOMCTB KpHUCTaLIOB. Kuakue
kpuctayibsl. CoBpeMeHHbIE
MaTepuabl

[liaBnenue U KpUCTATUIU3 AU

bub6mmorexa [{OK

43 Vv . 0
ACHBHAA TEIOTA TIABICHHA 16.02.2024 | https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [IOK
44
YPpaBHEHNE TEILIOBOro bananca 0 20.02.2024 | https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DIeKTPUISCKUN
45 3apsa. JlBa BUAA SJIEKTPUYECKHUX 0 bubmorexa HOK
’ 27.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOHUKH, TUDIEKTPUKHA U
46 nfn HOBO)]HI/JIIKI/I 3aI<(I))H 0 bubmmorexa [OK
yrp ’ 01.03.2024 | https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs ICKTPUIECKOTO 3apsiaa
B3anmoneunctBue 3apsioB. 3aKOH
47 Kynona. ToueyHbIH DAEKTPUIECKUU 0 bubmorexa [IOK
4 ) P 05.03.2024 | https://m.edsoo.ru/ff0c6ces
3apsn
Hanps:xk€HHOCTh 3JIEKTPUYECKOTrO
48 noJia. [IpuHiun cynepno3uiuu 0 bubnuoreka [JOK
ANEKTPUYECKUX MmoJier. JInHun 12.03.2024 | https://m.edsoo.ru/ffOc6df2
HaNPsSHKEHHOCTH
PaboTa cuni 31eKTpoCTaTHIeCKOro - HOK
HNOJINOTCKA
49 noJs. [Torennuman. PasHocts 0 15.03.2024 https://m.edsoo.ru/fOC6f00
MMOTEHI[HATIOB
[IpoBOIHUKH U UIIEKTPUKH B
50 3J'IpeKT iCTaTHquOM nonIe 0 bubmiorexa LOK
P ' 19.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexkTpuueckast IpOHUIIAEMOCTb
51 OnexrpoeMkocTs. Konnencatop 0 bubnuoreka [IOK
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22.03.2024

https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

26.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paboTa
Ne3"M3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

05.04.2024

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO IPUHTEpA.
DneKTpocTaTU4ecKas 3aluTa.
3a3eMiIeHHE AIEKTPOIPUOOpPOB

09.04.2024

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma Jyist
ydacTka [enu

12.04.2024

56

HOCJ’IGI[OBEITCJ'IBHOG, mapajjicJibHOC,
CMCIIaHHOC COCAMHEHUC
IIPOBOAHUKOB.

16.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

19.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 17151 TOJIHOM (3aMKHYTOM)
anektpuyeckoii nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTUBIICHUS

23.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

aﬂeKTpOHHaH MMpoOBOAUMOCTD
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TBEP/BIX METAJUIOB. 3aBUCUMOCTD 26.04.2024
CONPOTUBIICHUS METAIIJIOB OT
temneparypbl. CBepXIIpOBOAUMOCTh

60 DNEeKTPUUECKUH TOK B BAaKyyMe. 0
CBOUCTBA AJIEKTPOHHBIX ITyYKOB 30.04.2024
[TonympoBOAHHUKH, X COOCTBEHHAS U

61 MIPUMECHAsI IPOBOAUMOCTb. 0 bubnuorexa [JOK
CaoucTBa p—N-niepexoja. 03.05.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKHUH TOK B PACTBOpax U

62 pacIiaBax 3J€KTPOJIUTOB. 0 bubnuoreka [IOK
DNEKTPOTUTHIECKAS JUCCOIHAITHSI. 07.05.2024 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U 0 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. 10.05.2024 | https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DnexTpuueckrue npuOopsl U

CTPOMCTBA U UX MPAKTUYECKOE
64 ZIpI/IIl)VIeHeHI/IC. HpaBI;/ma TEXHHUKH 0 bubmmorexa [TOK
14.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypox 0 bubnnoreka [JOK
«INEKTPOIMHAMUKAY 17.05.2024 | https://m.edsoo.ru/ff0c88bhe
KonTtponpHas padota Ne4 o teme

66 «Qnekrpocratuka. [1ocTOAHHBIM 1 bubnuoreka [IOK
NIEKTpUYECKUil TOK. TOKHU B 21.05.2024 | https://m.edsoo.ru/ff0c8a8a

PA3JIMIHBIX Cpeaax»
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PesepBHbIl ypoK. Pe3epBHBIN ypoOK.

N bubnunoreka IHOK
67 SHGaCLGCI;laIOHMH YPOK 110 Temam 10 ! 0 24.05.2024 | https:/ m.edSO(I)_.[ ru/ff0c8c56
68 PesepBubiit ypok. O6o0miaronuit 1 0 bub6mmorexa [{OK
ypok 1o Temam 10 kacca 24.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJJMYECTBO YACOB I1O0 69 4

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkuinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
®dusnka : 10—11 k1. : moypod. IIaHUPOBaHUE: TTOCOOUE JIJIs YUUTEIICH

obmeo6pazosar. opranuzanuit/ B. @. [llmios. —M. : [Ipocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETHU
HUHTEPHET
bu6nmmoreka IJOK

https://m.edsoo.ru/
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