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INOACHUTEJIBHASA 3ATINCKA

Pabouas nmporpamma I10 (l)I/I3I/IKC COCTaBJICHA HAa OCHOBAHUU CIICAYIOIIUX HOPMATUBHO-TIPABOBBIX
JOKYMCHTOB!

1. ®enepanbHoro 3akona «O6 obpazoanuu B Poccuiickoit @eneparm» ot 29.12.2012 r.
Ne 273-03.

2. ®enepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa CPEAHETO OOIIEro
o0pa3oBaHMsl, YTBEPKACHHOIO MpUKa3oM MuHucTepcTBa 00pa3oBaHUs U HAYKU

Poccutiickoit ®eneparuum ot 17 mast 2012 1., N 413 (c i3MEHEHHSIMU U JIOTIOJTHCHUSIMU ).

3. Tlocranoenenue I'maBHoro I'ocynmapctBenHoro Bpaua Poccuiickoit ®eneparuu ot
29.12.2010  Nel89  «O6  yrBepxknaenuu  CanlluH  2.4.2.2821-10 «CanurapHo-
SMHUIEMHOJIOTHYECKHEe TpeOOBaHMA K  YCIOBUSM W OpraHu3aluu  OOydeHHs B
0011e00pa3oBaTeNbHBIX YUpexkaeHusx» (pem. ot 24.11.2015 Ne81)

4. OO6pa3oBaTelnbHbIA IPOIECC OCYIIECTBISETCS C HCIOJIb30BAHUEM YYEOHUKOB, YYEOHBIX
MOCOOUIA, BXOAIINX B JCUCTBYIOIMUH (eepalibHbIN MepeueHb YaeOHUKOB. [lepedeHs yueOHUKOB
€XKEro/IHO YTBEPIKAAETCSI MTPUKA30M JTUPEKTOPA TIO TIKOJIE.

5. Tonoxenwue o paboueii mporpamme MBOY «benopeueHCKuit THIE.

Mporpamma agpecosaHa obyuatrowmmca 10 Knacca TexHonorudeckoro npopuna MbOY

«benopeyeHcKuii nuuen».

KonuuectBo yuebHbIx YacoB — 68, 2 yaca B Hegento.

AKTyanbHOCTb. 3HaueHve GU3MKK B LWKOAbHOM 06pa30BaHMK ONpPesenseTcs Pobio GU3NYECKON HayKu

B YKM3HM COBPEMEHHOTO 06LLecTBa, ee BAMAHMEM Ha TEMIblI PA3BUTUA HAYYHO-TEXHUYECKOrO Nporpecca.
®u3nKa BXOAUT B NpeaMETHYI0 0bnacTb «EcTecTBO3HaHUEY.

MecTto 1 posib Kypca B 06yueHun. LLIKoNbHbIN Kypc GU3nKM — cuctemoobpasyrowmii ans
€CTeCTBeHHO-HaY4YHbIX y4ebHbIX NPEeAMETOB, NOCKO/IbKY GU3NUECKME 3aKOHbI IEKAT B OCHOBE
COAep!KaHUA KypcoB Xumuu, 6uonorun, reorpadum U aCTPOHOMUM.

[Iporpamma o ¢u3HKe BKIFOYACT:

e [IJITAaHUPYEMbIE PE3YJIBTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE

IpeIMETHBIE PE3yIbTAThI MO rojlaM O0yUEHUs;

e cosiepkanue yueoHoro npeamera «Pusnkay mo rogaM oOydeHus.

®dusnka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKaroliem MUpe.
HIkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMM Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUN, U3y4aeMbIX
XuMHUen, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcrmonbp3oBaHue M aKTHBHOE
NpUMEHEHHEe (U3NYECKUX 3HAHWUW OmpeleNsieT XapakTep W pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHI B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOSHUS KOCMOCA, TOJIYYCHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gu3mMKu BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMEHUH
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHECHUH UMHU Y4EOHBIX HCCIICIOBAHUM.

B ocHOBY kypca Gpu3uKH A YpOBHS CpEAHETO 00IIero 00pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.
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Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C Hell MaTepuan Kypca pU3HKd 00beTUHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzaiysi IpearnosiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHImana GU3NIecKoi HayKu, OCMBICIIEHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKHMH ITPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3MKH npearnosaraeT 3HakOMCTBO € IIUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH U3y4EeHHBIX TEOPUIl U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS HIIEMEHTOB COJCpIKaHUS,
HOCBSIIEHHBIX JKOJOTHYECKUM IpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHUs Mpo0IeM pairoHaIbHOTO IPHUPOOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmyeckoii Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, IJIsi ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucteMHO-IeSITeNbHOCTHBIN NOAX0/] B Kypce (DPU3MKN peamn3yeTcst Mpexke BCero 3a CUET
OpraHM3aluy 3KCIEPUMEHTAIBHON NesATeIbHOCTH oOydatomuxcs. Jis 6a30Boro ypoBHS Kypca
(GU3UKKU — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHHYECKUX MPaKTHYECKUX paboT. Brlienenne B yka3aHHOM IepedHe Ja0opaToOpHBIX pador,
IPOBOAMMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIHHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHUS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIECIOBAaHUS 3aBHCHUMOCTEH (M3MYECKHX BEIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
HpEeII0KEHHBIX THIIOTES.

Bonbioe BHUMaHKE yIenseTcsl peleHHI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ MHTETPUPYS 3HAHUS M3 Pa3HBIX pa3aesnoB. JlJs KaueCTBEHHBIX 3a/a4 IPUOPHUTETOM
SABIIIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUS (U3NYECKHX SIBICHHUM U MPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallMd HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypoBEHb Kypca (DM3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEeJMETOB eCTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTJabopaTopHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUEHHYECKUX NPAKTUYECKUX pabOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM

MHHHUMAaJIbHOH JOCTAaTOYHOCTH H obecreynBaeT IMOCTAHOBKY IEPCUUCIICHHBIX B IIpOorpaMMeE I10
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¢u3rKe KIIOYEBBIX JEMOHCTpALUil A UCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJISi YUYEHHUECKUX MPAKTHUECKUX padboT ¢GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecreyuBaeTcs B pacyére OHOro KOMIUIEKTa Ha JIBYX
obOyvaronuxcsi. TeMaThueckre KOMIUIEKTBI JIa0OpaTOpHOro 0OOpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI HAa KOMIUJIEKCHOM MCIIOJb30BaHUHM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YEHUsI (U3NKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYdYalONIMXCS K HAayyHOMY MH3YYCHHUIO

MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

®pa3BUTHE TPEACTABICHUH O HAyYHOM METOAE€ TNO3HaHUA H  (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

¢ hopMupoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK Pe3ysbTaTa M3y4eHHS OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ hopMupoBaHre YMEHUH OOBSCHSATH SBICHHS C MCIOJIb30BaHHEM (DM3MYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJICTaBICHUNA O poSu (PU3MKHU U Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lenel oOecreurBaeTcsi pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce

U3YYeHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

® [IPUOOpPETEHNE CUCTEMbI 3HAHUH 00 OOImHMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e hopMupoBaHHE YMEHUH NPUMEHATh TEOPETHUYECKHE 3HAHMA JUId OOBSCHEHHUS
busznyecKkux SBICHUM B TpUPOJE U IS TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB peIIeHMs] pa3IMYHbIX 3a/1a4 C SIBHO 3a/laHHOM (pU3M4ecKoi MOJIENbIO,
3a1a4, I0/Pa3yMEBAIOUIMX CaMOCTOSITEIbHOE CO3JaHue (PU3MUECKOW MOMETH,
a/ICKBaTHOM yCIIOBUSM 3aJ1auu;

® TOHUMaHHe (UINUYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUUYECKUX YCTPOWCTB MU
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHMS M TPOBEICHHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a M  UHTEpOpeTaluu  UHPOpPMALUHU,  ONpeACICHHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/IaHME YCIIOBUW I PA3BUTHS YMEHUU IIPOEKTHO-UCCIIENAO0BATEIBCKOM, TBOPYECKOU
JESITeIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha yYpOBHE CpEAHEro oOmero odpa3oBaHus
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hemeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemsblii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHHS JaOOpaTOPHBIX paboOT M
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CPEIHEro OOIIEro 0oOpa3oBaHUS
(0a30BBIf  YpPOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHUE  CICAYIONIUX  JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U MPCAMCTHBIX 06pa30BaTeJIBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» ITOJKHBI OTpa)karThb
TOTOBHOCTb M CITOCOOHOCTH O0YyYaroImMXCcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOW ILIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOT0 OOIIECTBa;

NPUHIATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHHUCTHUYECKHX M JEMOKPAaTHYECKUX
IICHHOCTCIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKIAHCKOTO OOILIECTBa,
y4acTBOBATh B CAMOYTPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C UX
GYHKIUSMHU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

HCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS:



C(OPMHUPOBAHHOCTb HIKOJOTHYECKOW KYJIbTYphl, OCO3HaHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLICCTBICHUE NECUCTBUI B OKPYKAIOIIEW CpEeAc Ha OCHOBE 3HAHUSA
L[eJI€ YCTONYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHUe OIbITa JAEATEIbHOCTH DJKOJIOIMYECKOM HAIPABJICHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHui 1o pusuke;

7) HIEHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHME LICHHOCTHU HAyYHOW AEATENbHOCTH, TOTOBHOCTh B IIPOLECCE U3YUYEHUs QU3UKU
OCYIIECTBIIATH MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIBbHOCTh MHAUBUAYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
ba3oBble Jlorn4eckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LEeNU NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;

paspabarbIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH, pPAa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBareJnLCKueE AelCTBHUA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSITUSIMH W METOoAamMH (pu3uvecKon
HAYKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON AEATEIbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPelleHus 3a7a4
(GU3HYECKOTO COAepKAHUS, MPUMEHEHHIO PAa3IMYHBIX METO0B MTO3HAHMUS;

BIAJECTh BHUJAMH JCSATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEPIpPETalUH,
npeoOpa3oBaHHI0 M MPUMEHEHUIO B Pa3jMYHbIX YYEOHBIX CHUTyallMsiX, B TOM 4YHCIE MpU
CO3/IJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3WpPOBATh 3a7ady, BBIABUTATh
TUNOTE3y €€ peIlleHUs,, HaXOAUTh apryMEHThl Uil J0Ka3aTelbCTBA CBOUX YTBEPXKICHUM,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynTHpOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BATENBHOU JEATEIHLHOCTH, B
TOM YUCIIE IIPU U3yYECHUH (PU3UKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETh NMEPEHOCUTh 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

6



YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTh OpUrHHAIbHbIE MTOIXObI H PEILICHHS;

CTaBUTH POOIEMBI U 33]]a4H, JOITYCKAIOIIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIQZICTh HABBIKAMH TOJy4eHUS MHPOpManHuy (U3NIECKOTO COACpP)KaHHs M3 UCTOUYHHKOB
pPasHBIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBISATH IIOWCK, AaHAJIM3, CHUCTEMATH3AlMI0 U
UHTEpIpeTannio HHPOPMALUU PA3THYHBIX BUJOB U (OPM IpE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

UCTIONIb30BAaTh CPENCTBA HH(GOPMAIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pElIeHNN KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPTaHU3AIMOHHBIX 33734 C COOJIOACHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU 0€30MIaCHOCTH, THTHEHBI, PECypcocOepekeHusl, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COAEpXKAaHUS B PA3TUUHBIX QopMaTax ¢ YdETOM
Ha3HauYeHWs WHQPOPMAIMM U  1EJICBOM  ayJWTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
NPECTaBICHUS U BU3yaIH3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATH OOIIEHHE Ha ypokaxX (PU3MKU U BO BHE-YPOUHOI 1€ATENbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYAIlUH H CMATYAaTh KOH(INKTHI,

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHMS C MHCIIOJIIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYaTbHON paOOTHI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

INPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA 1O €€ JOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHUCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh PE3yJIbTaThl COBMECTHOI paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTh HOBBIE NPOEKTHI, OLIEHHBATh HAECH C MO3ULUUKA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

Pery1siTuBHBIE YHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranmn3anus:
CaMOCTOSATENIFHO OCYIIECTBIIATH TO3HABATENIBHYIO JAEATEIBHOCTh B 00JMacTH (PHU3MKH U
aCTPOHOMHH, BBISBIIATH TPOOJIEMBI, CTAaBUTH U (JOPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAaH PELICHUs pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TMPAKTHUYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;
JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;
JienaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;
OLICHUBATH MTPUOOPETEHHBIN OIBIT;



croco0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIIMU B 001acTH (HU3UKH,

MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
Y MBICITUTENBHBIX MIPOIIECCOB, UX PE3yIbTaTOB M OCHOBAHHIA;

UCTIOJIb30BaTh MPUEMBI peIeKCHUH TS OLICHKH CUTYaIIH, BEIOOpA BEPHOT'O PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO,

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YNIbTATOB ACATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouiecce 1O0CTHKEHUSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPaMMBbI IO (puU3uKe 1is
YPOBHSI CpeAHEro odmiero oopa3oBaHusi y 0OydaOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJUICKT, MPEATOJIaraloniiii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSTHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE TIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIICH CTpEMJICHHE K JOCTHKEHHIO LEIH U YCIEXYy,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHE IEHCTBOBATH UCXOJIs1 U3 CBOMX BO3MOXKHOCTEHH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUIEHHS C IPYTHMMHU
JIOAbMH, 3200TUTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xoniy o0yuenus B 10 kjacce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX poyib U MecTO (U3MKUA B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
NeATeIIFHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (UINYECKUX MOJIENeH: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, WACAIBHBIM Ta3, MOJAEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUN 3aps]l IIPU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHUE, CBOOOAHOE MaJeHHE Tell,
JIBIDKCHHE TIO OKPYXHOCTH, WHEpPIHs, B3aumonencTeue Tten, auddysus, OpOyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Ten MpH HarpeBaHuU
(OXJaKJIeHUH ), TETIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCAIUS, IIJIaBJICHHE, KPUCTAITH3AIHS,
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KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE JABJICHHs ra3a IIPH €ro HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3aps/I0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONb3Ys (PU3NYECKHE BEIMYUHBI: KOOPAWHATA,
IyTh, MEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC TeJa, KMHETHYECKas
SHEprus, MOTEHIMAJIbHAs SHEPrus, MeXaHWyecKas paboTa, MEXaHHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3WYECKUHA CMBICT HCIOJNB3YEMBIX BEIWYMH, UX
0003HAUEHHSI U €JMHULIBI, HAXOIUTH ()OPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BETHUUHY
C IPYTUMU BEIIMYNHAMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHHS, HCIIOJB3Ys
¢u3nueckue BEIWYHMHBL: JaBJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKash DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa, Ko3(Q(QUIUEHT IMOJIE3HOro IEHCTBHS TEIJIOBOIO
JIBUTATENIS; IPU OMMCAHUM NTPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUYNUH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUINE MAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJTMYMHAM;

ONMCHIBATh M3YYCHHBIC DJIECKTPUYECKHE CBOMCTBA BEILECTBA M JJIEKTPUYECCKUE SBIICHUS
(mporuecchl), UCTONb3ys (PU3NYECKHUE BEIMYMHBL: JIEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
HAnpspKEHHOCTh  1IOJIS, IOTEHLMAJN, pPa3HOCTh IIOTEHLUAIOB; IPHU ONHWCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

aHAJU3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUSA, MCIOJNB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHus, |, |l n |ll 3akonsr HeloToHa, 3aKkOoH coxpaHeHus
MEXAHUUYECKOM dHEPIuu, 3aKOH COXPAaHEHHS UMITyJIbCa, IPUHLUI CYNEPIO3ULIMNA CUJI, TIPUHLIUIT
PaBHONPABHs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, TAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIMHM TEIUIOBOTO JIBHMKEHUS
MOJIEKYJ C aOCONIOTHOHM TeMIiepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BBIPAKEHHE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI IEHCTBHSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh ycIoBUs UX O€30M1aCHOTO MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCMOJIBb30BAaHUEM HPAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpu 3TOM  (OpPMYIMPOBATH
npobiemMy/3agady W TUMOTE3y y4eOHOro OSKCIHEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOBI;

OCYIIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MUECKUMH BEIUYMHAMH C HCIIOJb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PHUKCHpPOBATH pPE3YJIbTaThl
HOJy4eHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUAE TaOIMIl U IpadUKOB, A€IaTh BBHIBOJBI
10 pe3yJIbTaTaM MCCIIEA0BAHNS;

coOmoaTh MpaBuia O€30MacHOro TpyAa NpU TPOBENEHHHM HCCIECAOBAaHUI B paMKax
y4eOHOTO OIKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyI10BAHHUS;
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pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOW MOJENBI0, HUCIOIb3Ys
q)HSH‘-IeCKI/Ie 3aKOHBI U IPUHIUIIBI, HA OCHOBC aHaJIn3a YCJIOBHA 3a1a49U BBI6I/IpaTI: q)HBI/IquKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
MMpOBOAUTD paC‘-IéTBI " OICHUBATDH PCAJIbHOCTD IMOJYYCHHOI'O 3HAUCHUA q)HSH‘-IGCKOfI BCJINYHHBI,

pelaTh KauyeCTBEHHBIC 3aJ[aud: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IETOYKY
paccyXIeHHiA ¢ OMTOpO Ha N3YYEeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UICCKHUE SIBIICHUS;

UCTONb30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OPMAIMOHHBIE
TEXHOJIOTUH JUI TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOW MH(OPMAIIUU, MOTYYCHHON W3 PAa3JIMYHBIX HCTOYHHKOB, KPHUTHYCCKH
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMAIIHUIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HAyKH, 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAaHMUA 1O (GU3NKE B TOBCEIAHEBHOW IKM3HH IS
obecrieueHust 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXPaHEHHUS 3JI0POBbS U COOIOCHUSI HOPM SKOJIOTHUYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpene;

paboTatk B IpyIIe ¢ BHITOJHEHUEM PA3JIMYHbIX COLUANBHBIX POJICH, INIAHUPOBATH PabOTy
TPYIIbI, palMOHAIBLHO paCIpEeNeisTh OOS3aHHOCTH W  IUIAHWPOBAaTh JCATEIBHOCTh B
HECTAaHJAPTHBIX CUTYAIHsIX, aJleKBATHO OLECHUBATH BKJAJ KaXJIOTO M3 YYACTHHKOB TPYIIIHI B
pelIeHne pacCMaTPUBAEMOM MTPOOIEMEI.

COJEPXAHUE OBYUYEHUSA

10 KUIIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o mnpupoae. HaydHble MeTOAbl MO3HAHUS OKpyXk,awmiero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunsle runotessl. Pusndeckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUSI.
Pors m mecto ¢m3ukm B (QopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPAKTUYECKOU eI TEILHOCTH JIIOICH.
Llemoncmpayuu
Amnanorossle 1 IU(GPOBBIC U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
otcuéta. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHUCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIIeHNs MaTepUaIbHON TOUKH OT BPEMEHHU.

CBoOoniHOe majieHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe nBuxkeHue. JIBU)KEHHE MaTepUaJbHOM TOYKM 10 OKPYXHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. l[lepuom u

yacrota oopanieHus. LIeHTpocTpeMuTeIhHOE YCKOPEHHE.
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TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIHUJIOMETpP, JBUKEHUE
CHaps/IOB, LICTHbIE U PEMEHHBIE MIepeIadH.

Llemoncmpayuu

Mogenb cuctembl OTCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTePUCTUK JIBUXKCHHUS.

[Ipeobpa3zoBanre ABMKEHUM C MCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBMXeHUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHnue HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIIEHWS ~ MEXAY  NOYTSIMH,  NOPOWJEHHBIMHM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKHM BpPEMEHM IPHU PABHOYCKOPEHHOM [BHKEHHH C
HayaJbHOU CKOPOCTHIO, PABHOU HYITIO.

N3yueHne NBUKEHHUS IAPUKA B BA3KOU JKHUIKOCTH.

N3ydenne qBuXeHUS Tela, OPOIICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anmuiies. [lepBoiit 3akoH HetoTona. MHepimanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoit 3akon Herlotona s
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsokectu. [lepBas kocMuyeckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (TOKosl, CKONbKeHUs, kaueHus1). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBIIeHUs
IIPU IBUKEHUU TeJIa B )KUJKOCTU WM rase.

[MoctynaTenbHOE U BpamaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YClnoBuUS paBHOBECHS
TBEPJOTO TENA.

TexHudyeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKNA, IBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroTona.

Hsmepenue cu.

CroxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JepopMaIiu.

Hesecomocts. Bec Tena mpu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

Wzydenue nBmxeHus: Opycka o HaKJIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLCHHUS.
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Tema 3. 3aKoHbl COXpaHEHUs 8 MEXAHUKE

NMmynbe MatepuaibHON TOUKH (Tela), CHCTEMbl MaTEPUATbHBIX TOYEeK. IMITyIIbC CHITBI U
M3MEHEHUE UMITYyJIbCca Tea. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckasi 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETUYECKON
SHEPTHH.

[orennmaneHas sueprus. [loreHnmansHas sHeprust ynpyro 1e(opMHPOBAHHOM MPYKUHBI.
[MoTennmansHas 3HEPrHst TeIa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3ydenne aOCOMIOTHO HEYHNPYroro yiapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHUIBI C W3MEHEHHEM MEXaHWYECKOM JHEpruu Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCWUCTBUS YaCTHUIL
BemecTBa. MoJienu CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl Mosiekysd. KonumdecTBo BemiecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
UJeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIUIOBOrO JABMKEHHMs dactul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEAIBHOM rase c
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
M30x0pa, n3obapa.

TexHUuyeckue yCTpoHCTBaA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOIEKYI
OPTraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbira IITepna.

OnbIThL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Monenb, WuTIoOCTpUpyoLIas Mpupoay AaBICHUS ra3a Ha CTEHKH COCyaa.
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OnBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenre Macchl BO3/yXa B KIIACCHOW KOMHATE€ Ha OCHOBE HU3MEpeHHl 00BhEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoauHamuueckass cucreMa. BHYTpEeHHsS 3HEprus TEPMOAMHAMHUYECKOM CHCTEMBI U
criocoObl e€ u3mMeHeHus. KomuuecTBo TemioTel U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buapl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMJI0EMKOCTD BelecTBa. Koau4yecTBO TEMIOTHI P TEIIoNepeaaye.

[lonarue 06 anmmabatHOM mpouecce. I[lepBblil 3akoH TepMmoauHamuKku. [IpumeHenue
NEepBOr0 3aKOHA TEPMOJMHAMUKY K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MPUPO/IE.

Tennossie MamuHbl. [I[puHIMNIBL AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TeroBbIX MammHax. Koadduuuent nosnesnoro neiictus teroBoid mammuubl. Lukn Kapuo u
ero Ko3((UIMEHT MOJE3HOTO ASHCTBHSL. DKOIOTHYeCKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

W3meneHne BHYTpEHHEW SHEPrHM Tela IMPH COBEPUICHUHM palbOThI: BBUIET NMPOOKU W3
OyTBUIKM TIOJ JIEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTPAITNSA).

W3meneHne BHyTpeHHEH SHEPruM (TEMIIepaTyphl) Tena MpH TeIuionepeaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoowvt

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenue W kuneHue. AOCOMOTHasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT 1aBICHMUSL.

Tsépnoe Teno. Kpucrannnueckue u aMmop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KAIOPUMETpP, TEXHOJOTMHM IOJYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmionenre HarpeBaHus | IJIaBJICHHS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
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Pa3nen 4. DaekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKui 3apsn. JlBa Bua 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsija.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe noise. HanpsokéHHocTh 3nexTpuueckoro noss. [lpuHuun cyneprno3uuuu
ANIEKTPUYECKUX MOJIeH. JINHUK HaNPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKYM M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DJIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOPA.

TexHu4eckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, IIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpolcTBO M IPUHIUIT JICUCTBUS SJIEKTPOMETpA.

B3auMopeiicTBue HadIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIMPNEeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMAAM IUIACTHH,
pacCTOSTHUSA MEXKy HUMHU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHSI CYHIECTBOBAHMS SJIEKTPUYECKOrO TOKa. ICTOYHUKHU TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTKa LEnH.

DneKTpuueckoe COINPOTHBIICHUE. VY nensHoe COIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6oTa snektpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCTB 3EKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONIPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma aiis
NIOJTHOM (3aMKHYTOH) 3s1eKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DIIEKTPOHHAs IPOBOJUMOCTbD TBEPABIX METAUIOB. 3aBUCHUMOCTh CONIPOTHUBIICHHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOJTYIMPOBOIHHKOB.
CgoiicTtBa p—Nn-niepexonaa. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M pacIjiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
U CCOIMAIUs. DIEKTPOIIU3.

DneKTpuuecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[1na3zma.
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TexHuueckue YCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTaT, HCTOYHHKH TOKa, OJIEKTPOHArpeBarelbHbIE MPUOOPHI, DIIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP CONMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTHOJI, TaJTbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMmeniaHHO€ COeTUHEHUE MPOBOTHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TrajdbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHre CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

H3mepeHne dNEKTPOABIIKYIIEH CHJIBI UCTOYHMKA TOKa M €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usukm 0a3oBoro ypoBHs B 10 Kiacce OCYyIMIECTBISAETCS C Y4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHWH, JHWHEWHas ¢QyHKIuUs, mnapaboina,
runep6osa, ux rpauku U CBOMCTBA, TPUTOHOMETpHUUECKHE (PYHKIIUN: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHUH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B )KMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJNIOB, 3JIEKTPOIUTHYECKAs JUCCOLMAIIUS, TaJbBaHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKE NBIKEHUH C MCIOIH30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, HCIONH30BAHUE 3aKOHAa COXPAHCHUS HMMITYJIbca B TEXHUKE (pakera,
BOAOMET W JpYTHWE), JBHTaTelb BHYTPEHHEro CropaHus, TmapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HHs COBPEMEHHBIX MaTepUalioB, B TOM UHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJICKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoannsie | Ilpakruueckue
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/1bl HAYYHOI'O IO3HAHUSA
bu6mmorexa [IOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 0 0 https://m.edso.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
Bbu6nmuoreka [JOK
21 Kunemariia > 0 0 https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
22 Husamiuia ! ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnorexa HOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOAMHAMHKH 10 ! 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuoreka [IOK

®a30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UeKTpOCTaTHi 10 https://m.edsoo.ru/7f41bf72
4. [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubanorexa [HOK
' Pa3IMYHbIX Cpetax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBOo 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTeJibHbIE

padoThI padoThI
pecypchl

®du3nKa — HayKa O PUPOJIE.

1 Hayunbie MeT(})IK bl HOEH;)HI?;I 1 0 0 bubmorexa [IOK

7 A 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIer0 MUpa
Ponb u mecTo pusuku B

5 bopMHUpPOBaHUH COBPEMEHHOM 1 0 0 bu6nuoreka [IOK
Hay4yHOW KapTUHBI MUpa, B 08.09.2023 | https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU NEeATEIbHOCTH JIIOIECH
MexaHudeckoe NBIKEHHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUUECKOTO 1 0 0 bubmuoteka [JOK
neuxenus. [lepemenienue, CKOpocTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NTPsAMOTMHEHOE 1 0 0 bu6nuoreka [IOK
JIBHKECHUE 15.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHHOE 1 0 0 bubmmoreka [JOK
JIBHKECHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHue. Y CKopeHue bu6nunorexa LIOK

6 CBOOOHOTO TIAJICHUS 1 0 0 22.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBMKEHHE MaTepUaIbHON TOUKH 10 1 0 0 bubmorexa HOK

P 26.09.2023 | https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH
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HpI/IHL[I/IH OTHOCHUTCIBHOCTHU

bubmunoreka LIOK

8 Tamnes. Uiep uvH IBHBIC CHCTEMBL 0 29.09.2023 | https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBbiii 3akoH HeroTOHA
Macca tena. Cuna. [lpunaun

9 cynepno3uiuu cuil. Bropoit 3akon 0 bubmorexa OK

yiep B + OTOP . 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HrroToHa 17151 MaTepuanbHOM TOYKU

10 Tperuii 3akoH HeroToHa 11t 0 bu6nuorexa [IOK
MaTepUaIbHBIX TOYEK 06.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna

11 Tsokectu. [lepBas kocMudeckas 0 bubmorexa [TOK

- P 10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 0 bu6nuoreka [JOK
Tena 13.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumment tpenus.

13 Cuna CEH OTI/IBJ'ICI(-IbI/I(l:I 1? )51 BI/IE(GHI/II/I 0 bubmorexa OK

P piA 17.10.2023 | https://m.edsoo.ru/ffOc3f76
TeJa B )KUIKOCTH WJIM Ta3e

14 KonTtponsHast padora Nel o teme 1 20.10.2023
«Kunematuka. JlmHamMuka»

[MocTynaTenbHOE U BpamaTenbHOE

15 JBUKEHHE a0COTIOTHO TBEPIOTO 0 bubmmoreka [JOK
tena. MomeHT cuibl. [1nedo cubl. 24.10.2023 | https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECHS TBEPIOTO TeJa
HNMnynsc MaTepuanbHOU TOYKH,

16 CHUCTEMBbI MaTepUATIbHBIX TOYEK. 0 bubnmoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 27.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE BHKECHHE

17 PaGoTta ¥ MOIIIHOCTb CHIIBI. 0 bubmunoreka LIOK

19



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Kunernueckas sHeprus
MarepuanbHoil Touku. Teopema 00
M3MEHEHUH KHHETUYECKOH YHEPTUH

07.11.2023

https://m.edsoo.ru/ff0c4502

18

ITorenuumanpHas sHeprus.
[loreHunanpHas 3HEPIUsl yupyro
ne(pOopMUPOBAHHON TPYKHHBI.
[ToreHnManbpHas >HEpPrus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

10.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ffOc461a

19

IloTeHunanbHEIC U
HEIOTEHIMAIBHBIC CUIIBL. CBSI3b
paboThl HEMOTCHITMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOW SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTUH

14.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

20

JlaGopaTtopHnas pabota Nel
«HccnenoBanue CBsi3M pabOTHI CHITBI
C U3MEHCHUEM MEXaHUYECKOU
SHEPTHH TeJla Ha IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIyTa

17.11.2023

21

Kontponbnas padota No2 o teme
«Craruka. 3aKOHBI COXPAaHEHHS B
MEXaHHUKE)

21.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE TOJIOKEHUS

MOJIEKYJISIPHO-KMHETHUECKON TEOPHH.

bpoynoBckoe nBmwxkenue. uddys3us

24.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc?

23

XapakTtep JBUKECHUS U
B3aUMOJEHCTBHUS YaCTHUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH

28.11.2023
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Y TBEPABIX Tea. Macca MOJIEKy!I.
Konuuectso BertectBa. IlocTosiHHas
ABoranpo

24

TennoBoe paBHOBecue. TeMmieparypa
u e€ usMmepenue. Illkxana remneparyp
Ilenbcus

01.12.2023

25

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

05.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUU
JBUKEHMS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

08.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

12.12.2023

28

JlaGopaTopnas pabota No2
«OmnpezneneHue Macchl Bo3ayxa B
KJIACCHOM KOMHAT€ Ha OCHOBE
U3MepeHui 00bEMa KOMHATHI,
TABJICHUS U TEMIIEPATYPhI BO3/1yXa B
HE»

15.12.2023

29

M3omporieccrl B HI€aTbHOM Ta3e U UX
rpaduyueckoe npeacTaBIeHue

19.12.2023

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

30

Buytpenuss sneprus
TEPMOIMHAMUYECKON CUCTEMBI 1
crocoOnl e€ nzmenenus. Kommnuectso
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPTHA OAHOATOMHOI'O UACAIIBHOTO
rasa

22.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952
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bubmunoreka LIOK

31 Bt Tenuionepe/a 0 26.12.2023 | https://m.edsoo.ru/ff0c5c36
VaenbHas TEMIOEMKOCTh BEILIECTBA.

32 KonuuecTBo TemioTs! npu 0 bu6nuoreka [JOK
Terutonepenave. AanadaTHbIHA 29.12.2023 | https://m.edsoo.ru/ff0c5c36
nporiecc

33 IIepBblil 3aKOH TEPMOAUHAMUKY U 0 bu6nuorexa [IOK
€ro MpUMEHEHHE K U30IpoLieccam 12.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccoB B

34 npupoe. Bropoii 3akon 0 bubmorexa [IOK

PHpOAE. BTOP 16.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpunmun nevicrBus u KII1/] 0 bu6nuoreka [JOK
TEIJIOBOM MAalllWHbI 19.01.2024 | https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ1 0 23.01.2024

37 DKosoruyeckue npoodaemMbl 0 26.01.2024
TEIUIOPHEPTETHKHU

38 O6o6maromuii ypok «MolekymsipHast 0 bu6nuoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI 30.01.2024 | https://m.edsoo.ru/ff0c6938
Kontponbnas padota Ne3 no teme

39 «MonekynspHas ¢puzuka. OCHOBBI 1 bubmorexa [IOK

' 02.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

40 [TapooOpazoBaHue U KOHICHCALINSL. 0 bubmmoreka [JOK
Hcnapenue u KAreHue 06.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIbHAS

41 BJIQXKHOCTH BO3ayxa. HachieHHbIH 0 bubmorexa [JOK

ap AyRa. B 09.02.2024 | https://m.edsoo.ru/ff0c64d8
i
42 Teépnoe teno. Kpucraminueckue u 0 bubmmoreka [JOK
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amop(HbIe Terna. AHU30TPONHUS 13.02.2024 | https://m.edsoo.ru/ff0c65f0
CBOMCTB KpucTauioB. Kuakue
KkpucTauibl. COBpeMEHHbIE
MaTepHuabl
[MnaBneHue U KpUCTAIUTH3AITHS.
43 VY nenpHas TEILIOTA IUIABIEHUS 0 bubnnorexa [IOK
A ' 16.02.2024 | https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6moreka [IOK
44 YpasHenue Teniosoro banasca 0 20.02.2024 | https://m.edsoo.ru/ff0c6820
DIIeKTpU3alus TeJl. DIEKTPUIECKUI
45 3apsia. JIBa BUJIa AIEKTPUUECKUX 0 bubmorexa [IOK
PAA. A p 27.02.2024 | https://m.edsoo.ru/ffOc6bcc
3aps/ioB
IIpoBOOHUKHN, TUIIEKTPUKH U
46 H(I)).H HOBO HIfKI/I 3aK(I:H 0 bubmmorexa [OK
YHPOBOA ' 01.03.2024 | https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUSI PJICKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuyHbIi dAeKTpUUECKUI 0 bubmmorexa [OK
Y ’ P 05.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsn
Hampsxk€HHOCTB AIIEKTPUIECKOTO
48 nons. [TpuHuun cyneprno3unuu 0 bu6nuoreka [IOK
JNEKTPUUECKUX NoJiel. JInaumn 12.03.2024 | https://m.edsoo.ru/ffOc6df2
HaIpsKEHHOCTH
PaboTa cuit 371eKTpOoCTaTHIeCKOro - LoK
HNOJINOTCKA
49 osts. Iloreruman. PasHocts 0 15.03.2024 htts://m.edsoo.ru/f0C600
MIOTEHIINAIIOB
50 [IpoBOHUKYN W TUATEKTPUKH B 0 bubmunoreka LIOK
3JIEKTPOCTATHYECKOM IIOJIE. 19.03.2024 | https://m.edsoo.ru/ff0c7018
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I[I/IE)JIGKTpI/I‘-IGCKa}I IMPOHUIIACMOCTD

o1

OnexTpoémkoctb. KonaeHncarop

22.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHJIeHCaTopa

26.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
Ne3"M3mepenue 3neKTpoEMKOCTH
KOHJieHcaTopa"

05.04.2024

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyWHOTo IpUHTEpa.
DJIEKTpOCTaTUUYECKas 3alUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

09.04.2024

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTka 1enu

12.04.2024

56

[TocnenoBarenpHOE, MapaLICIBLHOE,
CMEIIaHHOE COEIUHEHHE
IPOBOTHUKOB.

16.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

19.04.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJi MOTHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa

23.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0
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«M3mepenne D/1C nctounuka Toka u

€TI0 BHYTPCHHCTO COIIPOTHUBIICHUS

DNEeKTPOHHAs IPOBOJUMOCTD
TBEPMBIX METAJNIOB. 3aBUCUMOCTb

59 0
COINPOTUBIICHUS METAIIJIOB OT 26.04.2024
Temreparypbl. CBEpXIIPOBOANMOCTh

60 DNEeKTPUYECKHUI TOK B BaKyyMe. 0
CBoiicTBa 3EKTPOHHBIX MTYYKOB 30.04.2024
[TomynpoBoIHUKH, UX COOCTBEHHAs U

61 MpUMECHas MPOBOAUMOCTbD. 0 bu6nuoreka [IOK
CaoiicTBa p—n-niepexona. 03.05.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBOoAHUKOBBIE TIPUOOPEI
DJIEKTPUYECKU TOK B paCTBOpAX U

62 pacIiaBax 3JIEKTPOJIUTOB. 0 bu6nuorexa [IOK
DNEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 07.05.2024 | https://m.edsoo.ru/ff0c82ba
DIEeKTPONU3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosTeIbHbIN U 0 bubnuotexa [JOK
HECAMOCTOSATENbHBIN pa3ps. 10.05.2024 | https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DIEeKTpUUYECKHE MPUOOPHI 1

o | it s ;

P P 14.05.2024 | https://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH

65 O06o06mmarmuii ypok 0 bubmmoreka [JOK
«INEKTPOIUHAMUKAY 17.05.2024 | https://m.edsoo.ru/ff0c88be
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KonTtponsHas padota Ne4 o reme

66 «Qnekrpocraruka. [locTosHHbII 1 1 Bu6muotexa [JOK
AJIEKTPUYECKUN TOK. TOKH B 21.05.2024 | https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpeax»

Pe3epBHbIil ypok. Pe3epBHBIM ypoK.
67 O6ogmalom}ll4pﬁ YpOK H(I: TeMaMYIIO 1 0 bubmorexa [JOK
24.05.2024 | https://m.edsoo.ru/ff0c8c56
KJacca

68 PesepBublii ypok. O0oOmIaromuit 1 0 bu6nuorexa [IOK

ypok 1o reMaM 10 kiacca 24.05.2024 | https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 10 knace/ Msxkumes I'.., Byxosues b.b., Corckuit H.H. nox penakiueit
[TapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemieHue
» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueit

[MapdentneBoii H.A., Akunonepnoe obmectso «M3narensctBo «IIpocBemienner

METOIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA
®duzuka : 10—11 k1. : moypod. MIaHUpOBaHUE: TOCOOUE I yuuTeseh oommeoopa3oBar.

opranuzanuii/ B. @. llunos. —M. : IIpocBenienue

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
bubmmoreka IIOK

https://m.edsoo.ru/
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