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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPeOOBaHMI K pe3yJbTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHoil paboyeil mporpamMmbl BOCHHUTAHHS U
KOHLEMIMU IpenojaBanus yueoHoro npeamera «dusuka» B 00pa3zoBaTesIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyuaroniuxcs 10-11 kmaccoB mpu
oOyuenun uX (u3suke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
NesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO k miIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJbTaTaM O0yUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluu  MEXNPEIMETHBIX CBs3el (U3MKUM C €CTeCTBEHHO-HAyYHbIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
¢u3MKU Ha YpOBHE CpelHero odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GU3MKKM Ha 0a30BOM

ypOBHE, B TOM UYHMCJI€ MPEIMETHbIE Pe3yIbTaThI 10 TojaM 00y4eHuUs;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusnka Kak Hayka O Hambojiee OOIIMX 3aKOHAaX HPUPOJbI, BBHICTYIAs B
KayecTBe Yy4YyeOHOro IpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUM 00 okpyxatomeMm wupe. [lkonbHbI Kypc ¢(u3ukn —
CUCTEMOOOpPA3yIOIUN JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOLIECCOB M SIBICHHI,
U3y4aeMbIX XUMHEH, Ouosorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHMM OIpejaesseT
XapakTep U Pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTUMH B cdepe HSHEPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, IMOJYyYEHHs HOBBIX MAaT€pPUAJIOB C 3aJaHHBIMU
cBolicTBaMHU ® apyrux. HM3ydeHwme (QuU3MKKM BHOCHUT OCHOBHOM BKJIQJ B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0y4aromuxcsi, B
(¢opMupoBaHue yMEHHUH MPUMEHATh HAy4YHBIH METOJ IMO3HAHUS HpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢usmku s YpoBHS CpeaHero oOmiero obpa3oBaHUS
IIOJIOKEH PsJ HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3iesioB (PU3MKHU, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOMW, TaK ¥ COBPEMEHHOMN (hM3HKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEMl Marepuan Kypca (U3HUKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBusercs
(dopmMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuszanus NpearoNaraeT HCIOJIb30BAaHUE
I'YMaHUTapHOr0O MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
bu3uKn Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHHUS 3JIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX SKOJOTUYECKHM TIPOOJIieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PAa3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKke 00CYKICHHS
npoOjieM  palloHANBHOTO  MPHPOAOMNONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SBISIOTCA Pu3nyeckue Teopuu (GopMHUpPOBaHUE MIPEACTABICHUH O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poi (yHIaMEHTAJIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, JJI1 OIHWCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTeMHO-ICITCIIBHOCTHBI TOAX0A B Kypce (HU3UKH pean3yercs
NpeXxae BCEro 3a CYET OpraHM3alfHi dSKCICPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HMCIOJIb30BAHHE
CUCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphie B MporpaMme Mo (u3uke OOBEIWHECHBI B OOIIUK CITUCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4yacTHHKaMu  00pa3oBaTENILHOrO IMpoIlecca MCXOAs M3  0COOeHHOCTen
IUTAHMUPOBAHUS W OCHAIeHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obOecrmeunBacTCs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yACISAETCS PCIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3anay. [Ipu aTOM M1 pacu€THBIX 3a1a4 MPUOPUTETOM SIBISIOTCA 33J]a4H C IBHO
3alaHHON  (U3MYECKOW MOJEINbI0, TIO3BOJISIONINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETPUpys
3HaHMSI W3 pas3HbBIX pasfaenoB. JIms KadyecTBEHHBIX 3a7ad4 MPUOPUTETOM
ABJIAIOTCS 3a/JaHMsl Ha OOBICHEHUE MPOTEKaHUS (PUINYECKUX SBICHUNU W
IIPOIIECCOB B OKPY KAIOIICH KU3HHU, TpeOyrolue BbIOOpa (GU3MIECKONH MOJeIn
JUTSL CUTyaIlu TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanmsimu PI'OC COO k wmaTepuansbHO-
TEXHUYECKOMY OOecredeHn0 ydeOHOoro mpoiiecca 0a30BBIM ypOBEHb Kypca
¢u3MKu Ha YpOBHE CpEIHEro OoOIero oO0pa3oBaHUS JIOJDKEH H3ydaThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro IHKiIAa. B kaOuHeTe (Qu3NKU
JIOJKHO OBITH HEOOXOIUMOE J1abopaTopHOE OOOpPYAOBAHHME ISl BBITOJHCHUS
YKa3aHHBIX B TpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmonHoe obOopynoBaHue QopMupyercss B COOTBETCTBHHM C
MPUHIIMTIOM MHWHHMAJIBHOM JIOCTAaTOYHOCTH H 00€CTeurnBaeT TOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIIOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpymOBaHHME [JIsi YUYEHWYECKUX MPAKTHYECKUX padoT
dbopMupyeTCsl B BHJIE TEMATHIECKUX KOMIUIEKTOB M 00€CTICUNBACTCS B pacuéTe
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. [eMaTH4ecKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



MCII0JIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Ja0OpPATOPUI.
OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJ¢ TIO3HAHUS |
(bopMHpOBaHUE UCCIICIOBATEILCKOTO OTHONIICHHSI K OKPY>KAIOIIAM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa U3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHUH OOBSCHATH SIBJCHUS C HCIIOJIH30BAHUEM
(U3HUCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHUE TIPEICTABIICHUN O POJIU (U3UKU IS PA3BUTHUS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TUX 1eyieil 00ecreunBaeTCs PelieHUeM CIEAYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca (U3MKu Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUHM 00  oO0mmMX  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIKOYAasd  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3MKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI acTPODU3UKH;

dbopMupoBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUA IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M M NPUHATHUS
IIPAKTUYECKUX PEHICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHHE CIOCOOOB pELIEHMs pa3iIMuYHbIX 3aJad C SBHO 3aJaHHON
¢u3nyeckoil MOJENbo, 3ahad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3zanue (GU3NYECKON MO, aleKBaTHON YCIOBUSAM 3a/1auH;
HNOHMMaHue (PU3MUECKUX OCHOB M NPHUHILMUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKMX IIPOLIECCOB, HUX BIUSHHAA Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSATEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(pu3nYeCKUX SKCIIEPUMEHTOB, aHaIN3a U UHTEPIIPETalUU HH(OpMaLIUH,
OIpPEENECHMS] TOCTOBEPHOCTH IIOJYYEHHOI'O PE3ylIbTaTa;

CO3aHHUE YCJIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKe MepevyeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MpOBENICHUs J1a0OPaTOPHBIX PAa0OT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0CcOOeHHOCTEH 00y4JarommXcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B INPOLECCE ITO3HAHUS MPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SIBICHUHN U nipolieccoB. HayduHblie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUpPOBAHMN COBPEMEHHON HayYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBonmHeitHoe paBmkeHue. JIBM)KEHHME MaTE€pHaIbHOM TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
auHelHas ckopocTh. Ilepmon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JIBH)KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIC Mepeaadn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBvxeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIYy NyTAMHU, NPOMJICHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPH PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. Ilpunuun cynepnosuiuu cuil. BTopoll 3akoH
Herotona gna MarepuanpHoM TOYKH. Tperuii 3akoH Herootona i
MaTepUaIbHbIX TOUECK.

3akoH BceMupHOro TtsaroteHus. Cuia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHws.
Cyxoe Ttpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS NPU JIBUKEHUU TEJa B )KUIKOCTU WIIH rase.

[TocTtynaTenpHOE U BpalaTeabHOE ABMXKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOIIIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MA/ICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaqbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehOpMHUpPOBAHHON TpyXHWHBL. [loTeHIManbHas DdHEpPrus Tela BOJM3U
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBbHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C HM3MEHEHHEM MEXaHMYECKOU
DHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBwxkenue. [uddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICMCTBUSI 4acTHUI] BeliectBa. Mojaenu CTpOCHUSI Ta3o0B,
KUJKOCTEH M TBEPJBIX TEN U OOBSICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

TennoBoe paBHOBecue. Temnepatypa u e€ wu3Mepenue. Illkana
temnepatryp Llenbcus.

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH HACaTbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak mMepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B UaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpeACTaBICHHE  H30IPOIIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnpiTel 10 U GY3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUME YPAaBHEHHE COCTOSHHUS HJICIBHOTO rasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Tra3a.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBAa. KOIMYECTBO TEMIIOTHI IPHU TEILIONEPEIaUe.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@puiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKU TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAIIHS).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOcomtoTHas
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbll nap. YaenpHas Temiora
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucraimmuyeckue u amopdHbie Tena. AHM30TPOMUS
cBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaIM3anus. Y aenbHas TemioTa miasienus. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYUYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJIeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUECKUX
3apsinoB. [IpOBOAHUKM, MUAIEKTPUKUA U TOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsaa. Dnekrpudeckoe nose. Hanpssk€HHOCTh anexkrpudeckoro nois. [Ipunoun
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIps>KEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJE.
JlupnekTpuyeckas NPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJEHCATOpA.

TexHuyecKkre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anIapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANEKTPUKH B AIIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paziuunwix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHMSI JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [ToCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DIEKTPUUECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA.
3akon Owma [ns TOJHOM (3aMKHYTOM) »iekTpuueckod wnenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN W HECAMOCTOSITEIbHbBIN
pazpsan. Momuus. [LInazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
JIUON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  TMOIYIMPOBOJHUKOBBIA  JTHOI,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEN cuibl. KopoTkoe 3amblkaHue
rajJbBAHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 37IEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILEN CUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3EH C KypcamMM MaTE€MAaTHKH,
OMoJ0rnuY, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl YpPAaBHEHWM, JMHEWHas QYHKIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HAa OCU KOOPJIHHAT,
CJI0’KEHUE BEKTOPOB.

Buonoeua: MexaHWueckoe MABIKEHUE B JKHBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHM3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUSI B )KUBOI MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl,
KUJKOCTEU U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TAJIbBAHUKA.

l'eocpagpusa: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOAIIMITHUKH, HUCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYyrue), IBHUraTellb BHYTPEHHETO
CropaHus, ImapoBas TypOMHa, OBITOBOW XOJOJWIBHMK, KOHIUIMOHED,
TEXHOJIOTMM  TOJNy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJbBaHUKa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «®Dusmka» Ha ypoBHE CpEIHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEIYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHUEHTAIlUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOrO  OOIIEeCTBa,
pacuIupeHrue JKMU3HEHHOTO ONBbITa W OMNbITAa JIESITEJIBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIlPaBJICHUM BOCTUTATEIBHON NESATEIBLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOYyYalomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTh C  COIMAJIBHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUNCKOMU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAyIIEro;

4) 3¢TeTHY€CKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4dHOTO
TBOPUYECTBA, MPUCYIIETO (HU3NIECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3iIuyHbIM cdepam mpodhecCHOHATHHON NeATeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3UKON W TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BEIOOp Oyaymiedt mpodeccuun W peamnu30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
o0siacTu PU3KMKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJTBbHOTO
XapakTepa FKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OIbITa JEITEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TPOCKTHYIO U  HCCIIEIOBATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble JiornyecKkue 1ecTBUA:

CaMOCTOSITeIbHO  (OPMYJIHUPOBATH W aKTyalU3UpOBaTh  MPoOJeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IIeJIU JIeITeIILHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTHYKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(bu3HUECKUX SABICHUAX;

pa3pabaThiBaTh IUIAH PEIICHUs MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MaTepuajJbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YABTATOB LIENIAM, OLICHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;

KOOPJMHUPOBATH M  BBIIOJHATH pabOTy B YCIOBHUSX pPEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKue AeCTBUSA !

BJIAJETh HAYYHOH TEPMHHOJIOTHEH, KIIFOYEBBIMU MOHATUAMHU U METOJAMU
bu3YecCKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKOM u MIPOEKTHOMN
JESTENBbHOCTH B 00mactTh (PU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATETLHOMY  TOMCKY  METOJOB  peIIeHus 3anad  (U3HUECKOro
COJIepKaHMsl, IPUMEHEHUIO PA3JIUYHBIX METOJIOB [TO3HAHUS;

BJIAJETh BUJAMH JIESITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETaluy, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B PaA3UYHBIX YYEOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBJIATh MPUYUHHO-CJIEACTBEHHBIE CBS3M W AKTyaJIM3UpPOBaTh 3a/ady,
BBIJIBUTaTh TUNOTE3Y €€ pEIICHHs, HAXOJUTh apryMEHThI JJIsl JOKa3aTesIbCTBa
CBOMX YTBEPKJICHUI, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHAJTU3UPOBATH TOJIYYEHHbIE B XOJ€ pEUICHUS 3aJlaud pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUThb U (POpMyIUpoBaTh COOCTBEHHBbIE 3aJadyd B 00Opa30BaTEIbHOU
NEeATEeNIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBHKU;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIH OIIbIT;



yMETh TEPEHOCUTh 3HaHUA MO (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TTOJIXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
13 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIIECTBIATH IMOUCK, aHAJIN3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio HHGOpMaluKu pa3IMuHbIX BUAOB U (hopMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3AIMOHHBIX 3a7a4 C COONIOJIeHUEeM TPeOOBaHUN APrOHOMUKHU, TEXHUKU
0€30MacCHOCTU, TUTHUEHBI, PeCYypcOoCOEpEKEeHUsI, TTPABOBBIX U ATUUYECKUX HOPM,
HOpM MHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJCP)KaHHUS B Pa3IUUHBIX (opmaTax C
y4éTOM Ha3HaueHus WHPOpPMAIMM U I1EJIEBOM ayJuTOpHH, BBIOHMpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIATh OOIEHWE Ha ypokax (U3UKM W BO BHEYPOUYHOU
JIEATSIILHOCTH;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd MW CMAT4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
WHIUBUTYaIbHON PabOTHI;

BBLIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIINX
MHTEPECOB U BO3MOKHOCTEHN KakKAOTO YjieHa KOJJIEKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO y4YacTHHKAa KOMAaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3JIMUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPYECTBO U BOOOPaKCHUE, OBITh HHUITUATUBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO  OCYLIECTBJISTh I[O3HABATEIIBHYI) JIESITEIBHOCTh B
obmactn (U3MKM W ACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 3a0a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



paclMpATh  paMKU ~ y4yeOHOro MpeaMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYAHULHUU B OOJACTH
(U3MKU, TOCTOSHHO TIOBBIIATH CBOW OOpa30BaTENbHBIA W  KyJIbTYPHBI
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENIbHOW pedieKCud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX MPOIIECCOB, MX PE3YIbTATOB H
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediIeKCUr [JIsl OLIEHKHM CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyYMEHTHl JPYTUX IPU aHAIHM3E pPe3yJbTaToOB
NEeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E pPe3yJbTaTOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce noCTHKEHNUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢Qusuke 171 YpOBHS CpeaHero oOmiero obOpa3oBaHUs y 0Oydarouuxcs

COBEPIIEHCTBYETCS HIMOIIMOHATILHBIH UHTEIJIEKT, MpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  MOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHWE, BHUJIACTH HANPABICHHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIWH, BKITIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO LICITH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh AMOLMOHAIBHOE
COCTOSIHUE JpPYTHX, YyUYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kjacce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, MHEpIHUalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJIO, MICAIbHBIM I'a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JIEKTPUUECKUH 3aps]] IPU pelIeHUH GU3NMUECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJIEKTPOJAWHAMHMKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABMKEHUE, CBOOOJHOE TAJE€HUE Tel, JABMXKEHHE IO
OKPYXHOCTH, HWHepuus, B3auMojielcTBue Ten, auddys3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tel NpH
HarpeBaHuu (OXJaXJICHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALHs,
IUIaBJIEHUE, KpUCTAJIM3AalUs, KHUIIEHWE, BIIA)XHOCTh BO3AYyXa, ITOBBILICHUE
JNABJICHHUsI Ta3a IpU €ro HArpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJEKTpu3auus Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NYECKUEe BEIHUMHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITyJIbC ~ TEla, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  JHEprus,
MexaHuueckas pabora, MexaHU4ecKasi MOUIHOCTb;, MPHU OMHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HUCIONB3YEMBIX BETUYUH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HMUYECKYIO BEIMUYUHY
C ApYTrUMU BEJINYNHAMM;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEIHEKBAAPATUYHASL CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora rasza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; MpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIUYHMH, UX O0O03HAYEHUS U EAUHUIIBI, HaXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMU BETUIMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUI 3apsl, FJIEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJISL, MOTEHIUA,
pa3HOCTh MOTEHIHUAJIOB; NPU OMHMCAHWU HPAaBUIBHO TPAKTOBATH (PU3MUYECKUMN
CMBICI HCIOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS U EJAMHMIIbI; YKa3bIBaTbh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJIMYMHAMMU;

aHaJIM3UpPOBaTh  (PU3WYECKUE TPOLECChl U SBICHUS, HCHOJB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBI: 3aKOH BcemMupHoro tsroteHus, I, 11 u III
3aKkoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruH, 3aKOH
COXpPAaHEHHUsI UMITYJIbCA, TPUHLIHN CYNEPIO3ZULUUNA CUJI, IPUHLUIN PABHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMsI BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEW KMHETHYECKON DHEPTUU
TEIUIOBOTO JIBMKEHUS MOJICKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEepBhI 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOro 3apsiaa, 3axkoH KyroHa,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BbIpaKEHUE U YCJIOBUS (IpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIUIBI JCWCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBHUS MX 0€30MaCHOTO UCIOIb30BAHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEPECHUS (DU3NUYECKUX BEIUYUH,
MpU 3TOM BHIOMpATh ONTHUMAJIBHBIA CHOCO0 HW3MEPEHUs W UCIOJIb30BAThH
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEN N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMHU C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYHPOBATh YCTAaHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBuja OE30MacHOr0 TpyAa IMPU MPOBEACHUU UCCIIEOBAHUM
B paMKax y4eOHOTO JKCIEpHUMEHTa, YYeOHO-HCCIIeI0BATeILCKON U MPOSKTHOM
NEATeIbHOCTH € HUCIIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUeCKHe 3aKOHBI M TMPUHIIMIBI, Ha OCHOBE aHaIu3a YCJIOBUS
3a/1a4d BbIOMPATh (PU3UUYECKYI0 MOJICb, BBIACIATh (DU3NUECKUE BEIMYUHBI U
dbopmynbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh Pacu€Thl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarhb KayeCTBEHHbBIE 3a/layu: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUUBYIO 1IEMIOYKY PACCYX ACHUIN C OMOPON HAa M3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(POPMAIIMOHHBIE ~ TEXHOJOTMWM  JUIsl  TIOHCKAa, CTPYKTYpUpPOBaAHUS,
UHTEPIPETAlMd M TPEACTaBICHUS y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIINK, TIOJYYEHHOW W3  Pa3UYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHUIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (U3HKE B MTOBCEIHEBHOM KU3HU
st obecrieueHuss 0€30MACHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, /Ui COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KalOLEl cpefie;

paboTaTe B TpPYIIE C BBINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIbI, PAalMOHAIBHO pacHpenesaTh OOS3aHHOCTH U
IUIAHUPOBATh  JICATEILHOCTh B  HECTAaHAAPTHBIX CHUTYyallUaX, aJeKBaTHO
OIICHWBATh BKJAJ KaXJOT0 W3 YYaCTHUKOB TPYNIBl B  PEIICHUE
paccMaTpuBaeMoi MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmmsl padoThI padoThI
Paznen 1. ®PUBUKA U METO/JbI HAYUYHOI'O IIO3HAHUSA
11 dusnka 1 METOIBI 5 bu6mmoteka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemaritka S https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2
flmamiia ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDANCHIA B 6 1 1 bubnuoreka [OK
' P https://m.edso0.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETHYECKON https://m.edso0.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 10 bub6mmoreka [{OK
' TEPMOAUHAMHUKH https://m.edso0.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 5 bubnuotexa [JOK
' BenectBa. MasoBble https://m.edso0.ru/7f41bf72
IIEPEXO0 1Bl
Hroro no pazneny 24

Paspnen 4. JIEKTPOIMHAMUKA

bu6mmoreka [IOK
41 IIEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuoreka [IOK
' Toxu B pa3uuHbIX https://m.edso0.ru/7f41bf72
cpenax
Htoro o paszeny 22
PesepBHOE BpeMst 2
OBILEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosnuecTBo yacon
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpouabHubie IIpakTnyeckue
Beero U3ydeHust o0pa3oBartejibHbIE
/ padoThI padoThl
pecypchl
n
®du3nKa — Hayka O MPUPOJIE. bubnuotexa [JOK
1 Hayunbie MeTo1p1 TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYXKAIOLIEro MUPa 2
Ponb u mecto usuku B
hopmupoBaHUHU
. . bu6mmoreka [IOK
COBPEMEHHOI Hay4yHOU
2 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUDA, B 5
MPAKTUYECKON AesITeTbHOCTU B
Jronei
MexaHnnyeckoe TBUKEHUE.
OTHOCHUTENBHOCTh bubnuorexa [JOK
3 MEXaHUYECKOTrO ABUKECHHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOpOCTb, 8
yCKOpEHUE
bubmuoreka [JOK
PaBHoMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJMHEUHOE ABM)KEHUE 0
5 PaBHOyCKOpeHHOE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

HpHMOJII/IHeI/IVHOC JABHIKCHHEC

https://m.edsoo.ru/ff0c372
e

CB00OOHOE TTa/IEHHE.

bu6mmoreka [{OK

6 YckopeHnue cB0OOHOTO https://m.edsoo.ru/ff0c39c
naJcHus C
KpuposmmHeiinoe nBuxXeHue. bu6morteka [IOK
7 JIBHKEeHHE MaTepraIbHOU https://m.edsoo.ru/ff0c3ad
TOYKH 10 OKPY>KHOCTH a
[IpyHIHATT OTHOCUTENBHOCTH
bu6moreka [IOK
lNanmnes. UnepumansHble
8 . https://m.edsoo.ru/ffOc3be
cucteMsbl orcueta. [lepBslii g
3akoH HproToHa =
Macca tena. Cuna. [Ipuniun
. bu6mmoreka [IOK
Cyneprno3uiuu cui. Bropou
9 https://m.edsoo.ru/ff0c3be
3axoH HeroToHa mis g
MaTepuaabHOW TOUKU B
. bu6moreka [IOK
Tperuu 3akoH HeroToHa mi1st
10 https://m.edsoo.ru/ff0c3be
MaTepHaIbHbIX TOUYECK g
3aKOH BCEMHPHOTO
bubmuoreka [JOK
TsiroteHus. Cuiia TSHKECTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBas kocMuvecKas 0
CKOpPOCTH B
Cuna OCTHU. 3aKOH bubmorexa LIOK
12 YIpyr ' https://m.edsoo.ru/ff0c3el

I'yka. Bec Tena

8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Kospduuuent
Tpenus. Cuiia

bu6mmoreka [IOK

13 | conporumnerus npn https://m.edsoo.ru/ff0c3f76
JBUKCHHH TEJa B KUIKOCTH
WJIH Ta3e
[ToctynarensHO€E 1
BpalIaTeIbHOe JBIKCHHE
a0COJIFOTHO TBEPJIOTO TEa. bubmorera [JOK
14 https://m.edsoo.ru/ff0c4la
MowmeHnT cusl. [lnedo cuisl. 6
YcnoBust paBHOBECHUS B
TBEPJIOTO TENA
NmMnynsc maTepraibHON
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYCK. bubmorera [JOK
15 https://m.edsoo.ru/ff0c43d
Nmnynec cunbl. 3aKOH 6
COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE ABMKEHUE
PaGoTta 1 MOLITHOCTD CHUIIBI.
Kunernueckas sneprust bubnuorexa [JOK
16 | marepuanbHOW TOYKH. https://m.edsoo.ru/ff0c450
Teopema 006 U3MEHEHUH 2
KMHETUYECKOI SHEeprun
[ToTeHnManpHas YHEPTUSL.
[TorenumanpHas YHEPTUS bubmuoreka [JOK
17 | ympyro nepopMupoBaHHOW https://m.edsoo.ru/ff0c461

MPYXUHBI. IToTeHnnuanbHas
OHEPTrUsd TClia BOJIM3U

a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

IIOBEPXHOCTU 3eMJIU

18

[ToreHnmanpHbIE U
HEINOTEHINAJIbHBIE CHUJIBI.
CBs13b paboTHI
HEIMOTEHIUAJIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUsI MEXaHUYECKOU
SHEpPruu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478
Cc

19

JlabopaTtopHnasi pabota
«HccnenoBanue cBs3u
paboOTHI CHIIBI C U3BMEHEHUEM
MEXaHUYECKOW SHEPTUH Tella
Ha IpUMepE PacTsHKEHUS
PE3UHOBOTO KI'YTa»

20

KonTtponsHas padota no
teme «Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJISIPHO-KHHETUYECKO I
Teopuu. bpoyHoBCKOE
nsuxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapakrep ABUKEHUS U
B3aMMOJICUCTBUS YaCTHI]
BemlecTBa. Moaenu
CTPOEHUS Ia30B, KUIKOCTEU



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

U TBEPJBIX TEII

23

Macca monexysn.
KonnuecTBo BemecTna.
[Tocrositnnas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [kana
temmneparyp Llenbcus

25

Wneansueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KUHETUYECKON dHEPTUn
JBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3axoH JlanpToHa. ['a30BbIE
3aKOHBI

28

JlaGopaTopHas pabota
«HUccnenoBanue
3aBHCUMOCTH MEXTy
napamMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO razay

29

N3omporieccel B naeanbHOM
rase 1 ux rpaguueckoe
IpeJCcTaBIeHNE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570
e



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

Buyrpenussa sueprus
TEPMOJIUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€’

u3MmeHeHusa. Koauuectro bubmorera [JOK
30 ' https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. 5
Buyrpennssa sHeprus B
0JITHOATOMHOTO HICAJTbHOTO
rasa
bu6mmoteka [IOK
31 Buapr Tenonepenaun https://m.edsoo.ru/ff0c5c3
6
VY enpHas TEIIOEMKOCTh
BeniecTBa. KoamdectBo bubnuorexa [JOK
32 | TemnoTH IpHU https://m.edsoo.ru/ff0c5¢c3
TeIIonepeaaye. 6
AmabaTHBIN MPOIECC
[TepBriii 3ak0H
TEPMOJMHAMUKH U €r0 bubnuoreka [JOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
H30IIpoIeccam
Heob6parumocTh mporieccor bubmuoreka [JOK
34 | B npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOTUHAMUKH 0
bubmuoreka [JOK
[Tpunmun nevicreus u KI1
35 pHHL N A A https://m.edsoo.ru/ff0c600
TEIIOBOY MaIIHHBI .
36 | Iwuxn Kapuo u ero KITJ]



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

DKosornyeckue mpooIeMbl

37
TETIOIHEPTETHKU
O06o06marmuii ypok bubmuoreka [JOK
38 | «MounekymsipHas (pu3HKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOTUHAMUKI 8
KonTpossHas padbora no
bu6moreka [IOK
teme «MoutekynspHas
39 https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOTUHAM UK Bl
[Tapoob6pazoBanue u bubnuoreka [JOK
40 | wonpgeHcanus. Micnapenue u https://m.edsoo.ru/ff0c63b
KUTICHUE 6
AOcoroTHas U bubnuorexa [JOK
41 | oTHOCHUTeNbHas BIAKHOCTh https://m.edsoo.ru/ffoc64d
BO3ayxa. Hacelmennslii map 8
TBepnoe Teno.
Kpucrannmmaeckue u
aMmopdHBbIE Tea.
42 | AHHM30TpOIHS CBOUCTB Bubamorexa [JOK
P https://m.edsoo.ru/ff0c65f0
KpucTayioB. JKuakue
kpuctauibl. CoBpeMEHHBIC
MaTepHaIbI
[InaBnenue u
KpUCTaUTU3aIus. Y aeinbHas bubmorexa HOK
43 P ] https://m.edsoo.ru/ff0c670

TEIUIOTA TUTABJICHUSI.
Cybnumarus

8



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

YpaBHEHHE TETIIOBOIO

bubmuoreka [IOK

44 https://m.edsoo.ru/ff0c682
Oaranca
0
DneKkTpu3alus Tel.
OnexTpuueckuu 3apsj. /Isa bubmorera [JOK
45 ' https://m.edsoo.ru/ff0c6bc
BHJIA DJICKTPHYCCKUAX c
3apsI0B -
II OBOJHHKH, TUIJICKTPUKHU
le)[on POBOJTHUKHU 3;)KOH bubmorera [JOK
46 o ) https://m.edsoo.ru/ffOcebc
COXPAHEHUS IJIEKTPUICCKOTO c
3apsaa -
B3anmoneuncTBue 3apsiios. bubnuotexa [JOK
47 | 3akon Kynona. Toueunbin’ https://m.edsoo.ru/ffOc6ce
ANEKTPUUCCKUH 3apsiT 4
Hanpsioxe€nnoctsb
ANEKTPUIECKOTO TIOJISL.
48 [IpuHLIMIT CYIIEPIO3HUIIUN bubmorera [JOK
PHHH yrep I{ https://m.edsoo.ru/ff0c6df2
ANEKTPUIECKUX TTOJIEH.
JIvHuM HANIPSYKEHHOCTH
PaGoTa cun
49 ANEKTPOCTATHYECKOTO TTOJIS. bu6mmoreka [JOK
IToreunuman. PasHocTh https://m.edsoo.ru/ff0c6f00
MMOTEHIIMAIOB
[IpoBOIHHMKH U TUSICKTPUKU
B 1sneKT OCTaTHYECKOM Eone bubmnorexa [TOK
50 P ' https://m.edsoo.ru/ff0c701

Z[I/IBJICKTPI/ILICCKEUI
MMPOHUIACMOCTDb

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Kongencarop

bubmuoreka [IOK
https://m.edsoo.ru/ff0c712
6

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTtopHnast pabota
"Usmepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa'

54

[TpunIun neicTBus u
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIHMPOBAJIBLHOTO arapara,
CTPYWHOTO MPUHTEPA.
DJIeKTpOCTaTUYECKas
3amuTa. 3a3eMieHue
ANEKTPOIIPUOOPOB

55

DIJIEKTPUYECKUI TOK,
YCIIOBUS €r0
CYILECTBOBAHUSI.
[Tocrosinueil TOK. Cuna
Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma
JUISl y4acTKa LETH

56

HOCHCHOB&TCHLHOC,
napaJjiyieJIbHOC, CMCIIAHHOC

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COEJIMHEHHUE TPOBOIHUKOB.
JIaboparopHas pabota
«3y4eHne CMEIIaHHOro
COCIIMHEHUS PE3UCTOPOB

57

PaGora u MontHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa Jy1st TOJTHOM
(3aMKHYTOM) 3JIEKTpHUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHnas pabota
«3mepenune D1C
HCTOYHHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae
0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COITPOTUBJICHUS METAJIJIOB OT
TeMIIepaTyphl.
CBepXnpoBOAUMOCTh

60

DNEKTPUUYECKUU TOK B
Bakyyme. CBoucTBa
AIIEKTPOHHBIX ITYYKOB

61

[TosrynpoBOAHUKH, HX
COOCTBEHHAs M ITpUMecHast
npoBoaumMocTs. CBOUCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—n-nepexona.
[TosrynmpoBOAHUKOBBIE
puOOpHI

DNEeKTPUUYECKUH TOK B
pacTBOpax M pacIuiaBax

bu6mmoreka [{OK

62 | DIEKTPOJIMTOB. https://m.edsoo.ru/ff0c82b
DNEeKTPOTUTHIECKAs a
JUCCOITHAITUSA. DIIEKTPOJIH3
DJIEKTPUYECKUU TOK B ra3ax.
- bu6mmoreka [IOK
CaMOCTOSITeNIbHBIN U
63 3 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIIbHBIN pa3psijl. o
Monnwust. [Tnazma N
DneKTpuYecKue Mpuoopsl U
YCTpPOMCTBA U UX
64 | mnpakTUyecKoe MPUMEHEHHE Bubamorexa [JOK
P P ’ https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKHU
0€301acCHOCTH
OBoBwaHIii YpoK bu6moreka [IOK
65 https://m.edsoo.ru/ff0c88b
«DNEKTPOIMHAMUKA» o
KounTponsnas pabora o
TeMe «DIIeKTPOCTATHKA. bubnuoreka [JOK
66 | IlocTOsSIHHBIN JIEKTPUYECKUIMA https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inyuHbIX a
cpenax»
67 PesepBHbIi ypok. bubnuorexa [IOK

KonTtponsHas pabora o

https://m.edsoo.ru/ff0c8c5



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

TeMe "DnekTpoauHaMuKa"

6

PesepBHBIl ypOK.

. bubnuorexa [JOK
08 O6obmarommit ypox 1o 1 https://m.edsoo.ru/ff0c8f6c
Temam 10 xiracca
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkuinonepHoe obmectBo «M31aTenscTBO

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA

Mporpamma Kypca ¢ousmnkm ana 10—11 knaccos. ba3oBbliit ypoBeHb (aBTop B.A. KacbaHoB) YMK

«®u3nKa. 10 Knacc. basosbIt ypoBEeHb»

1. ®usuka. 10 kiacc. ba3oBslif ypoBeHb. YUEOHHK C
3JIEKTPpOHHBIMITpUIIOKEHUEM (aBTOp B. A. KacksaHOB).

2. ®usuka. 10 kiacc. bazoBeiii ypoBeHb. MeTouueckoe mocooue (aBTop
B.A. KacbsiHOB).

3. ®usuka. 10—11 kinaccel. ba3zoBeiit ypoeHs. TeTpanb s
nabopatopHbeIxpaboT (aBTopsl B. A. Kacesnos, B. A. KopoBuH).

4, ®uzuka. 10—11 knaccel. bazosiit ypoBenb. KoMIiekT Tetpaaeit mis
KOHTPOJBHBIX padot (aBTOp B. A. KachsHOB)

5. @uzuka. 10 kinacc. J{ugakTuyeckre KapTouKku-3aaaHusi (aBTOpsl M.

A.Ymaxkos, K. M. Yiiakos).

YMK «®u3umka. 11 knacc. ba3oBbiit ypoBeHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. Y YEOHUK C

ANEKTPOHHBIMITpUIIOKeHUEM (aBTOp B. A. KacbsiHOB).



2. ®uzuka. 11 knacc. bazoBbiii ypoBeHb. MeTouueckoe nocooue (aBTop
B.A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazosslii yposens. Terpaab 11
nabopatopHbeixpadoT (aBTopsl B. A. Kaceanos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3zoBsiit ypoBenb. KoMmiuiekT TeTpanei
JUISIKOHTPOJIbHBIX pa0boT (aBTOphl B. A. Kaceksnos, U. B. Urpsiios).

5. ®usuka. 11 knace. Jlunaktuyeckue KapTouku-3aaanus (aBTopsl M.

A.Ymakos, K. M. Ymakos).

LNPPOBbLIE OEPA3OBATE/1IbHbIE PECYPCbl U PECYPCbl CETUMHTEPHET

1 http://nsportal.ru - counanbHas ceTb paboTHMKOB 06pa3oBaHma.2

http://markx.narod.ru/pic/ - pusmka s wkone.

3 http://festival.1september.ru/articles/ - pectuBanp nmegarornyecKux uaci

«OTKpbITHIN ypok». http://www.fizika.ru/ - caliT ana yuntenein puUsnku n nx
yyeHuKoB.5 http://www.physics.ru/ - maTepmanbl no pusmke.

6 www . ege .edu.ru - uadopmanmoHHbIi optan EI'D.

http :// school - collection . edu . ru / - enunas komekuus [JOPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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