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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTeNbHOM TporpaMMmel, TipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom (deaepatbHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIEMIIMHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca (U3UKH: THYHOCTHBIE, METANPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnKay Mo rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAaHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHHSI KOCMOCA, MOJYyYEHHUS HOBBIX MaTEpHalOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJa B GOpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpOBaHHE YMEHHH NPUMEHSTh
Hay4YHBI METO/I MO3HAHUS MPU BHINOJHEHUH UMHU YYEOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (DHU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIana (Gpu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oOpazoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/11 U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHaleHUs kaObuHeta ¢u3uku. [lpu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO paC‘-IéTHBIX 1 KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjeria Kypca,
TaK W HUHTCTPUPYSA 3HAHUA H3 PA3HBIX Pa3aciioB. HJ’IS[ KauCCTBCHHBIX 3aJa4 IMPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsaimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecreueHnIo yueOHOTo mpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3UKHU WK B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAY4YHOIo LUKIa. B kabuHere Qusuku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe yUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpanmoHHOe 000pynoBaHue (opMHpYeTCss B COOTBETCTBUM C IPHUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMMe Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaboparopHoe oOopymOBaHUE UIsI YYCHMYECKUX MPAKTUYECKHX paboT ¢opmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M IH(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH TENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U (pyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



(dhopMHpOBaHHE YMEHUN OOBSICHATH SBIICHUS C UCIOIh30BAaHUEM (PU3UYECKUX 3HAHUHN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneil oOecrieumBaeTcss PEIICHUEM CIISIYIOIMX 3aJad B IIPOIecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

npuoOpeTeHne CHCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, FICKTPOIMHAMHKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPO(U3UKH;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHHS JUIS OOBSCHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pElHIeHHs pA3IMYHBIX 3aJad C SIBHO 3a/JaHHOM (u3nueckoi
MOJEIbI0, 33/1a4, 0JIpa3yMEBAIOIINX CAMOCTOSATENbHOE CO3JaHie PU3NUECKON MOIENH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHWe (U3MYECKHUX OCHOB M TMPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEeNy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBENCHUS (DU3HMUECKUX
SKCNEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeieseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHUs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YUYHUTEIb JEJacT BBHIOOP MPOBEICHUs JITA0OPATOPHBIX paboT H
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka O mnpupone. Haydnele Meroabl mO3HaHUs OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS MPUPObl. DKCIIEPUMEHT B (pH3HKeE.
MonenupoBanue GU3NIECKUX SIBICHUH U ipo1rieccoB. Hayunbie runote3sl. @U3NUecKue 3aKOHbI
U Teopuu. ['paHUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIINIT COOTBETCTBHSL.

Pons m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAay4HOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE UBMEPHUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE AATUHKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka
Mexannueckoe ABHKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBWXEHHUs. Cucrema OTCUéra.
Tpaexropus.
[Tepemenienne, CckOpocTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPECHHE
MaTepuaIbHON TOYKH, WX TPOCKIIMHM HAa OCH CHUCTeMbl KoopAuHaT. CIoXKEeHHE TepeMelIeHU |
CJIOJKEHHE CKOPOCTEM.
PaBHOMEpHOE W pPaBHOYCKOPEHHOE TPSIMOJUHEHHOE JBIKeHHE. [paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.
CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.
KpuBonuHueitHoe nBuxeHue. J[BUkeHHEe MaTEpUATbHOM TOYKHU MO OKPY>KHOCTH € MOCTOSHHOMN
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEWHAss CKOpocTh. [lepnon m yacTtora oOpamieHusl.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.
TexHnueckre yCTpOWCTBa M MPAKTHUYECKOE NPUMEHEHHUE: CIUJIOMETp, ABMKEHUE CHapsIOB,
LIETIHbIE U PEMEHHBIE NTepEayuH.
Jlemoncmpayuu
Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.
[IpeoOpa3oBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habnronenue aBrkeHus Tena, OpOLIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOILIEHUSI MEXIY MYTAMH, MPOMIECHHBIMU TEJIOM 3a IOCJEI0BATEIbHbIE
paBHbIE IPOMEKYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM ABMKEHUU C HaYaJIbHOW CKOPOCTHIO, paBHOM
HYIIIO.

N3yuenune nBUKEHUS MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocurensHOCTH ['aymmies. llepBeiii 3akoH Herotona. MHepuuaibHbIE CUCTEMBI
OoTc4Yéra.



Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HeroToHa a1 MarepuaibHOM
To4KU. Tpernii 3akoH Hpl0TOHA [l MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokos, ckosibxkeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBKEHUS W cuia TpeHus mokos. Kosddumment tperms. Cwiia CONPOTHUBICHUS TPU
JBKEHUU TeJIa B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TeENa.

MOMEHT CuJIbl OTHOCUTENIBHO OCU BpauieHus. [lmeyo cuibl. YcnoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TOJIIUITHUKN, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBeCUd TBEPAOTO Tesna. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MNHOBOM 00paslie,
OT uXx Aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwvl coxpanenusn ¢ mexanuke

Nmnynsc mMarepualibHOM TOYKHM (Tela), CUCTEMbl MaTepuaibHbIX TOoueK. Mmmynbc cuibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTuBHOE NBHKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus MarepualibHOM Touku. Teopema 06 U3MEHEHUN KMHETUYECKOM SHEPTUH.

[TotenmmaneHas sHeprus. I[loTeHnuanbHas >Heprus ynpyro AeGpOpPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3HEprusi Teaa BOIU3U MOBEPXHOCTH 3€MIIH.

[loTeHnmanpHple W HEMOTEHIHANbHbIE CHIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPruu.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEp, IPYKUHHBIA
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTHUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3ydenne abCoOMOTHO HEYIIPYTOTO yAapa C MOMOIIBIO0 IBYX OJTMHAKOBBIX HUTSHBIX MAasTHUKOB.



HccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHWEM MEXaHUYeCKOH SHEpruM Tesia Ha mpuMepe
PacTsLKEHUS pE3UHOBOIO XKIYTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUUECKONH TEOPUM M UX ONBITHOE 0OOCHOBAHMUE.
BpoynoBckoe nBmxenue. Jnddy3us. Xapakrep IBUKEHHS W B3aUMOJCHCTBHS YACTHUI[ BEIIECTBA.
Monenu cTpoeHus ra30B, )KUIKOCTEN U TBEP/BIX TNl U 00bSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuecto Bemectsa. [loctosinnas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenscus.

Mopnens wupeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW Teopun
uaeanbHoro raza. AOCONIOTHAs TeMIleparypa Kak Mepa cpeiHeld KMHETUYECKOW SHEPIHH TEIIOBOTO
nBrkeHns yactull ra3a. [lkana temneparyp KensBuHa. ['a30BbIe 3ak0HBL. YpaBHeHUEe MeHeneeBa—
Knaneiipona. 3akon JlambroHa. M3omporiecchl B HACATBHOM Ta3e € TMOCTOSHHBIM KOJMYECTBOM
BelecTna. ['paduueckoe npeacraBiieHne H30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHudeckune ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOUIME JUCKPETHOE CTpPOEHHe BellecTBa, (¢Gotorpaduu  MOJIEKyI
OPraHMYeCKUX COCTMHEHUH.

OnbIThl 0 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBFKCHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HUTFOCTPUPYIOLIask IPUPOTY JABJIEHUS ra3a Ha CTEHKHU COCYy/aA.

OnBIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHHS UI€AJIBbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEeHMi 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTpaMU COCTOSTHUSL Pa3pEkKEHHOTO Trasa.

Tema 2. Ocnogvt mepmoounamuxku

TepmonuHamuueckass cucreMa. BHYTpeHHsE 5SHEprusi TEPMOJMHAMMYECKOM CHUCTEMBI H
criocoObl e€ m3MmeHeHus. KommuecTBo TemynoTel U pabota. BHYTpeHHsAs sHeprust 0JHOATOMHOIO
uJeanbHOTO rasa. Buasl Temsonepenauu: TEIUIONPOBOJHOCTh, KOHBEKIUS, M3IydeHHUE. Y IeJbHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI IpH TEIUIONEepeaaye.

[Tonsitne 00 amuabatHom mpouecce. [lepBrii 3akoH TepMoauHAMUKH. [IprMeHeHue mepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I’ padudeckast uHTepIperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOIE.

Tennosble mamuHbl. [IpuHuMNeEl neficTBUs TernoBbIX MamuH. [IpeoOpa3zoBaHMs SHEpruM B
TeIuIoBbIX MamuHax. KoagduuueHnT nonesHoro aeictBus teroBoi Mammubl. [ukn KapHo u ero
KO3 PUIIUEHT MOJIE3HOTO JeHCTBUSA. DKOJOrHUYecKre MpoOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue ycTpoiicTBa M NMPaKTUYECKOE NMPUMEHEHHE: JBUTAaTElb BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOJUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEeHHEH SHEpPruu Tejia MpU COBEPIIEHUN PadOThl: BBUIET MPOOKU U3 OYTBHUIKH
MoJl JeMCTBHEM CXaToro BO3/yXa, HarpeBaHue d¢pupa B JAaTyHHOH TpyOke MNyTéM TpeHHS
(BH1€0IEMOHCTpALHS).



W3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT M0 aguabaTHOMY PacCIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mojenu napoBoi TypOUHBI, ABUTaTelNsl BHYTPEHHETO CrOPaHUsl, PEaKTHBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanua eeujecmea. Pazogvie nepexoovi

[TapooOpazoBanne u koHaeHcanus. Vcmapenwe u kuneHue. AOCONTIOTHAasE U OTHOCHTEIbHAs
BJIQKHOCTh BO3ayxa. HacelleHHBId map. YaenbHas TeIuioTa mnapooOpa3oBaHMs. 3aBUCHMOCTH
TEeMIIepaTypbl KUIIEHUS OT AABJICHUS.

TBépnoe teno. Kpucrainmuyeckue u amopdHbie Teia. AHHU3OTPONUS CBOWMCTB KPHCTAILIOB.

XKunkue kpuctamiel. CoBpeMeHHbIE MaTepraibl. [lnaBieHne n Kpuctaum3anus. Y AeabHas TerioTa
miasnenud. Cyoaumarusi.

VYpaBHEHHE TEIUIOBOTO OajiaHca.
TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHME: THUTPOMETP M IICHXPOMETD,

KaJIOPpUMETP, TEXHOJOTUN NOJTYUYCHUA COBPEMCHHBIX MAaTCPHUAIIOB, B TOM YUCJIC HAHOMATCPUAJIOB, U
HaAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue nmpu NOHMKEHHOM JaBJICHUH.

CriocoOb1 I3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3TyXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. Inekmpocmamuxa

DIIeKTpU3alus Tejl. DJNeKTpuYeckui 3apsaa. JBa Buma snekTpudeckux 3apsaaoB. [IpoBoaHuKkH,
JURJIEKTPUKU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsnoB. 3akoH Kynona. TodedHblid 3JEKTPUUECKUM 3apsl. DICKTPUUECKOE
nosne. Hampsoxk€HHOCTh 3nekTpudeckoro noJid. [IpuHmun cyneprno3uuuy 3JIeKTPUYECKHX TOJIEH.
JIuHuM HanPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun snekrpocratuyeckoro nois. [loreniman. Paznocts noreniuanos. [IpoBoguuku u
JTURJIEKTPUKH B JIEKTPOCTATUUECKOM MoJje. JuanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkocth. KonpeHcarop. OneKTpOEMKOCTh IUIOCKOTO KOHJIEHCAaTopa. OHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpONCTBA H MPAKTHUYECKOE MPUMEHEHME: DSJIEKTPOCKOII, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3all[UTa, 3a3eMJICHHE JJIEKTPONMpPHOOpPOB, KOHJEHCATOp, KOMHPOBAIBHBIMA
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMojelicTBre Ha3IEKTPU30BAHHBIX TEll.

DNEKTPUUECKOE TOJIE 3aPSDKEHHBIX Tell.

[IpoBOIHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKas 3alluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IUIACTUH, PAcCTOSHUS
MEXAY HUMH U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNeKTpUUECKU TOK. Y CIOBHSI CYIIECTBOBAHUS 3IEKTpUUECKOTo Toka. Mictounuku toka. Cuna
TOKa. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma a5 ydacTka LEmu.

DNeKTpUUYecKoe CONpPOTHBJIEHHE. YJIENbHOE COINPOTUBJIEHHE BeulectBa. IlocnenoBarenbHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHNE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JIEKTPHUYECKOTO TOKa.

DNeKTpOoABMKYIIasi CUjla U BHYTPEHHEE COINPOTUBICHHE UCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMbIkaHHeE.

DneKTpOHHas MPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh COTIPOTHUBIICHUSI METAJIJIOB OT
Temiieparypbl. CBEpXIpPOBOJUMOCTb.

DneKTpUYeCKui TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs U TPUMECHAsI IPOBOIMMOCTD MOIYIPOBOAHUKOB. CBOICTBa P—
n-nepexoja. [loaynpoBogHIUKOBBIE TPUOOPHI.

DOnexTpuyeckuii TOK B pacTBOpaXx M pacijiaBax 3JEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JUcconanus. JIEKTPOIU3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOSITENbHBI M HECAMOCTOATENbHBIN pa3psa. MosHus.
[Tna3zma.

TexHnueckne ycTpoMCTBa M MPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HCTOYHUKHU TOKA, AJIEKTpOHArpeBaTesibHble MPUOOPHI, AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPHI U (OTOPEIUCTOPHI, MOITYIPOBOJHUKOBBIA IHOJ,
rajabBaHHUKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh  COINPOTHUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBL, IUIOLIAJH
MOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenaHHoe coeJMHEHUE IPOBOTHUKOB.

[IpsiMoe wu3MepeHue »>aeKTpoABMXKYIIEH cuibl. KopoTkoe 3aMblkaHUE TajJbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3AyXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoABUKYIIEN CUITbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habnronenue snexrpoiunsa.

MexnpeamerHbie CBA3U

Wzyuenune kypca ¢usuku O6a3oBoro ypoBHsS B 10 kiacce OCyIIECTBISIETCS € Y4€TOM
COJIepKaTeIbHBIX MEXKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu U
TEXHOJIOT M.



Mesicnpeomemnusie nonsimus, CBI3aHHBIE C U3YyUYEHUEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHUE,
Hay4yHbId (pakT, TUNoTe3a, (U3MYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOACHUE, DKCIEPUMEHT,
MO/ICTIMPOBAHUE, MO/JIEIIb, H3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, JInHeHas QyHKims, mapaboia, Tunepoosa, ux
rpaduKd U CBOWCTBA, TPHUTOHOMETPHUYECKHE (YHKIMHU: CHUHYC, KOCHHYC, TAHTEHC, KOTAaHTCHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIUH Ha OCH KOOPJAWHAT, CIOKCHUE
BEKTOPOB.

Buonoeusn: mexannueckoe IBUKEHUE B )KUBOM pupoie, nuddys3usi, ocMoc, TEII00OMEH KUBBIX
OpraHu3MoB (BUJBI TEIUIONEpENaud, TEIIOBOE PABHOBECHE), SIEKTPUUECKUE SIBICHUS B JKUBOU
pHUpO/IE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TeTUIOBBIE CBOMCTBA TBEPMBIX TEJ, KUAKOCTEH M Ta30B, DIIEKTPUYECKHE CBOICTBa
METaJUIOB, IEKTPOIUTHYECKAS UCCOIMAIINS, TAIbBAHUKA.

T'eoepagus: BIaxxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHHUE ABIKEHWHA C HCIOJIB30BAaHHEM MEXAaHHW3MOB, YUET TPEHHS B
TEXHUKE, TOIINITHUKH, UCTIOIb30BaHUE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHHUKE (paKeTa, BOJOMET
W Jpyrue), IBUraTellb BHYTPEHHErO CropaHusi, mapoBas TypOWHa, OBITOBOW XOJIOIMIBHUK,
KOH/IMIIMOHEP, TEXHOJIOTHH TOJTy4eHHUSI COBPEMEHHBIX MaTEePHUAIOB, B TOM YHCJIe HAHOMATepHAIIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATHYECKAs 3aIUTa, 3a3eMIICHHE AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTED, dJEKTPOHATPEBATEIbHBIC IPUOOPHI, ITEKTPOOCBETUTEIIEHBIC IPUOOPHI, TATbBAHHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOTO TIpenMera «Du3nkay Ha ypoBHE CpeHero oomero oopazoBanus (6a30BbIi
YPOBEHb) JIOJDKHO OOCCIEYHTh JOCTHIKEHHE CJICIYIONUX JMYHOCTHBIX, METalpeIMETHBIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yJabTaThl OCBOEHHUS ydeOHOro mnpeamera «Du3uKay TOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIHOCOOHOCTh OOYYarOUIUXCsl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOI IIEHHOCTHBIX OPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOCKICHHI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOILECTBa, paclIUpeHHe KU3HEHHOTO
OIbITA M OIbITA JICATEIHLHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HAIpPaBJICHUNA BOCHHUTATEIbLHON
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3UIIUN 00YUaIOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTO 00I1IeCTBa;

MNPUHATHE TPATUIMOHHBIX OOIIEYENIOBEYECKMX TYMAaHUCTHMUECKUX U JIEMOKpPaTUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIbHOCTh B HHTEpecax TIPaKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allNuu;

YMEHHE B3aHMO/ICHCTBOBATh C COIMATBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKITUAMU U
HazHa4YEHHEM;

TOTOBHOCTb K TYMAaHUTApPHOU U BOJOHTEPCKOU JEATEIbHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCUHCKOM Pk TaHCKOW MACHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM POCCUMCKUX YUEHBIX B
obnactu (pU3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIEHMBATH CHUTYALMI0 M NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYACH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JEATEIILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHNS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas ACTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
¢buznueckoi HayKe;

5) Tpy/Z10BOT0 BOCIUTAHUS:

MHTEpPEC K pa3InyHbIM cpepam npodeccruoHaNnbHON NeSTENbHOCTH, B TOM UUCIE CBA3AHHBIM C
(bMBUKON U TEXHUKOM, yMEHHE COBEPIIIaTh 0CO3HAHHBIN BEIOOP Oyayie mpodeccun u peain3oBbIBaTh
cOOCTBEHHBIE KU3HEHHbBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0 M CcamMoOOpa3oBaHHUIO B oOnacTh (U3WKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHHE TJOOAIbHOIO  Xapakrepa
9KOJIOTMYECKUX MPOOIIEM;

IJIAaHUPOBAHUE M OCYIIECTBJIIEHUE JCHCTBHI B OKPYXKAIOUIEH Cpelle Ha OCHOBE 3HaHUS Ieie
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciupeHue ombITa JESTEIbHOCTH AKOJIOTUYECKONW HaNpaBIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUH N0 PU3MKeE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKO HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOH MAEATEeIbHOCTH, TOTOBHOCTH B Mpollecce HM3y4eHUs (U3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTenbHBIE YHHBeEPcAIbHbIE YueOHbI€ eliCTBUS
Ba3oBble 1oruyeckue aeiicTBus:
CaMOCTOSITENIbHO  (pOPMYIHPOBATh U  aKTyalM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPEIeIIATH IENU JeSITeIbHOCTH, 3aaBaTh MapaMeTphbl U KPUTEPHH UX TOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;
paspabaTeiBaTh MJIaH pelieHus mpoOjaemMbl ¢ yUETOM aHaIu3a MMEIOIIUXCS MaTepHANbHBIX U
HEMaTEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH COOTBETCTBUE DE3YIbTATOB LEIAM,
OLICHMBATh PUCKU MOCJIEACTBUN AECATEIbHOCTH;
KOODAMHUPOBAaTb M BBINOJHATH pabOTy B YCIOBUSAX pEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEIICHUH )KM3HEHHBIX MPOOIIeM.



Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJICTh HAYYHOUH TEPMUHOJIOTUEH, KITFOUEBBIMH MOHSATUSMHU U METOJaMU (PU3HUECKON HAYKH;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKOW W TMPOCKTHOW MAESITeTbHOCTH B 00IacTH
(U3HUKYN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHPHOMY MOWCKY METOJIOB PEIICHUS 3a1ad
(U3HYECKOTO COJIEpIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHHSI,

BJIAJIETh BUJIAMU JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro0 HHTEPIIpPETaIuH,
PeoOPa30BAHMIO U TIPUMEHEHUIO B PA3jIMYHBIX YUYCOHBIX CHUTYAIHSX, B TOM YHCIIE TIPU CO3JaHUH
Y4eOHBIX MPOEKTOB B 00JIACTH (DU3UKH,

BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTYaJIU3UPOBATH 33/1a4y, BBIJBUTATh TUIIOTE3Y €€
pelieHus, HaXOAUTh apryMEHTHI JJIsl JI0KAa3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;

aQHAIM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHUS 3a/1a4u Pe3yIbTaThl, KpUTHYECKU OIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh M (OPMYIUPOBATH COOCTBEHHBIE 3a/ladyd B OOpPa30BATEIBHOU JESATEIBHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYaIlHsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUSI 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, TIPE/JIaraTh OpUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE AThbTEPHATUBHBIC PEIIICHUSI.

PatGora ¢ undopmanmeii:

BIIQZIETh HAaBBIKAMM MOJy4YeHHUs] UHGPOpManuu (U3MYECKOTO COJAEPKAaHUA M3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIISATH MMOUCK, aHATIN3, CUCTEMATH3ALUI0 U UHTEPIPETALUIO
nH(pOPMAaLIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMALIHH;

WCIO0JIb30BaTh CpeCTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHM3allUOHHBIX 3aJady C CcOONoJIeHueM TpeboBaHUM
SPrOHOMHUKH, TEXHUKHU OE30MMaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, IPaBOBbIX U ITUYECKUX HOPM,
HOPM HMH(OPMALIMOHHON OE301aCHOCTH;

cO3/aBaTh TEKCTHI (PU3MUECKOTO COAEP)KaHUSA B Pa3MYHBIX opMarax ¢ y4€TOM Ha3HAYCHUS
uHdopMallMd ¥ LEJIeBOM ayauTOopuHu, BbIOMpas ONTUMaJIbHYI0 GOpMY MpEACTaBICHUS U
BHU3yaIH3aIiH.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:

OCYILECTBIIAThH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOMN J€ATEIbHOCTH;

pacro3HaBaTh NPEANOChUIKA KOH(DIMKTHBIX CUTYAllMH U CMATYaTh KOHMIUKTHI;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsI C UCIOIb30BAHUEM S3bIKOBBIX CPE/CTB;

MIOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBHyalIbHOM paboThI;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX AEHCTBUIl C y4€TOM OOLIMX HHTEPECOB U
BO3MOXHOCTEHN KaXKJI0TO YJI€HA KOJUIEKTHBA;

IIPUHUMATH L€ COBMECTHON JI€ATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBHUSA 110
€€ JOCTMKEHUIO: COCTAaBJIATH IUIAH JIEHCTBUM, PaclpenessaTh poJid C Y4ETOM MHEHMHM Y4aCTHUKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOM paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJAJa M KaXJIOTO yYaCTHHKAa KOMaHJbl B OOLIMIA pe3ysibTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;



npejyaraTb HOBBIE IPOEKTHI, OLECHUBATh HWJAEU C MO3ULMH HOBHU3HBI, OPUIHMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalHSX, TPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYILIECTBJISITh I103HABATEIbHYIO JESITENbHOCTh B 00NacTh (U3UKU U
aCTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4H;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAaH pELIEHUS pPAacYETHBIX M KaueCTBEHHBIX 3ajad, IUJIaH
BBITIOJIHEHUS TTPAKTUYECKON pabOThI ¢ yUETOM MMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEM
Y PENOYTEHHI;

JTaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUIUU B 00JaCTH (U3MKH, MOCTOSHHO
MOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaZIETh HaBBIKAMU MO3HABATENbHOUN pedIeKCuu KaKk OCO3HAHMS COBEPIIAEMBIX NIEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYrUX HA OIIUOKH.

B nponecce moCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl Mo (GU3MUKE s
YpOBHA cpeaHero oOmiero o0pa3oBaHus y OOy4YalOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJUIEKT, Ipeanoiaaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HaHHs, BKIIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBLHOE COCTOSHUE,
BU/JICTh HAMPaBICHUS pPa3BUTHsI COOCTBEHHOM SMOIIMOHANBHOMN Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBAHUS, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh 3a
CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K HSMOILMOHAIBHBIM H3MEHEHHSIM M TPOSIBIATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIUH, BKIFOYAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO LIEIH U YCIEXY, ONITUMU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOI U3 CBOMX BO3MOXKHOCTEN;

SMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JpPYTHX,
YUUTBIBATh €T0 IMPU OCYLIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO M CONEPEKHUBAHUIO;

COIIMANILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOLIEHUS C IPYTHUMH
TOJIbMU, 3200 TUTHCS, TIPOSBIIATH HHTEPEC U pa3periaTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATbBI



K konmy oOydenus B 10 kijiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y OOYUAIOITUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpPHMEpax pPojb W MeCTOo (M3WKU B (DOPMHPOBAHUH COBPEMEHHOM
Hay4HOW KAPTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKM U TEXHOJOTHH, B IIPAKTUYECKOU
JIeSATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHMIBI IPUMEHEHUS W3YYEHHBIX (DM3MYCCKUX MOJICNICH: MarephalibHas TOYKa,
WHEepIHAIIbHAS CHCTeMa 0TCUYETa, aOCOFOTHO TBEPIOE TENO, HJICATBHBIN ra3, MOJICIIA CTPOSHHUS Tra3oB,
KUJKOCTEH U TBEPBIX TEJ, TOUCUHBINA AMEKTPUUICCKHII 3apsii IPH PEIICHUU QU3NICCKUX 33]1a9,

pacmno3HaBaTh (PU3HUECKUE SIBICHUS (ITPOLIECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHUS BEHIECTBA W AJICKTPOJMHAMUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE BMKCHHE, CBOOOTHOE MaJICHUE Tell, TBUKCHHE 110 OKPY)KHOCTH,
WHEePIHs, B3auMoieicTBre Tei, Tuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHHE KUKOCTEH U TBEPIBIX
TeJ, U3MEHEHHEe 00bhEMa TeNl MpH HarpeBaHWH (OXJIAXKICHUH), TEIJIOBOE pPaBHOBECHE, MCIApEHUE,
KOHJICHCAIIHS, TUIABJICHUE, KPUCTAILIN3AINS, KAIICHUE, BIAYKHOCTh BO3/IyXa, MMOBBINICHUE JTABJICHUS
ra3a MpH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXJy IapaMeTpaMd COCTOSIHHS Tra3a B
M30ITpoIIeccax, IEKTPU3AIUS T, B3AUMOJCHCTBHE 3aps/IOB;

OTIMCHIBATh MEXaHUYECKOE JBMKCHHE, MCIOIB3ys (DU3MUeCKHe BEJITUYUHBI: KOOPAWHATA, MYTh,
MepeMeIeHne, CKOPOCTh, YCKOpEHUE, Macca Teja, CWIA, MMITYJIbC Tella, KMHETHYeCcKas JHeprus,
MOTCHIIMATbHAS DHEPrus, MeXaHudeckas padoTa, MeXaHWYecKas MOIIMHOCTh, TPH OIMUCAHUH
MPABWJIBHO TPAKTOBATh (PU3WUYCCKUN CMBICI HCIIOJIb3YEMBIX BEIMYNH, HX 0003HAYCHHS W €IMHHUIIBI,
HaXOJUTh (POPMYITBI, CBA3BIBAIOIINE JTAHHYIO (PH3UICCKYIO BETMIMHY C IPYTUMH BEITUIHHAMU;

OTIMCHIBATh U3yYCHHBIC TEIIJIOBBIC CBOMCTBA TEJ W TEIJIOBBIC SIBJICHUS, UCTIONIB3YS (PU3UUECKHE
BEJIMYMHBI: IaBJICHHUE Ta3a, TEMIEPaTypa, CPEAHsST KUHETUUECKasi SHEPTUsl XaOTHYECKOTO JABMKCHUS
MOJIEKYJI, CPEAHECKBAJIpaTHYHAsI CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTHSI,
pabota raza, K03p(UIHUEHT MOJIE3HOTO JIEHCTBHS TETUIOBOTO JIBUTATENS; TIPH OTMHMCAHUH TPABUIHHO
TPaKTOBaTh (PU3NYECKUNA CMBICIT UCIIOJIB3YEMbIX BEIUYHMH, UX 00O3HAYCHHUS M CIUHUIIBI, HAXOIUTh
(hopMyJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BEIIMYUHAM;

OTIMCBHIBATh M3YYEHHBIC JJICKTPUYCCKHUE CBOMCTBA BEIIECTBA W DJICKTPUUYECKHUE SIBJIICHHS
(mpontecchl), MCMONB3Ysl (U3HYECKHE BEIUYHMHBI DJICKTPUYCCKUN 3apsij, DJIEKTPUUYECKOE IIOJIe,
HaIpsHDKEHHOCTH T0JIs, MOTEHIIMAN, PAa3HOCTh MOTEHIIMAIOB; MPH ONMKMCAHUM NPABUJIHHO TPAKTOBATh
(bMBUYECKU CMBICIT HCIIOJIb3yeMbIX BEIIMYWH, UX 0003HAYCHUS W CIAMHMIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINEC JAHHYIO (PU3HYECKYIO BETMYMHY C APYTUMH BEIUYHHAMM;

aHAJIM3UPOBaTh (DU3MUECKHUE TPOLECCHl U SBICHUS, HUCHONB3Ys (U3HUECKHE 3aKOHBI H
MPUHIHUIBI: 3aKOH BcemupHoro Ttsarotenus, |, Il u IlIl 3akonsl HploToHa, 3aKkoH coxXpaHeHUs
MEXaHUYECKOM HHEpPruM, 3aKOH COXpaHEHUs HMIYJIbCa, MPUHIIUI CYNEPHO3UIUU CHJI, MPUHIIMII
paBHOMpPAaBUS HMHEPIHUATBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEII[ECTBA, FA30BbIC 3aKOHBI, CBS3b CPEIHEN KHHETHUECKON SHEPTUU TEIIOBOTO JBMKCHHS MOJIEKYI C
abCOIOTHON TEMIEpaTypoi, MepBblii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS JJIEKTPHUECKOTO
3apsiaa, 3akoH KynoHa, mpu 5ToM pa3nuyaTh CI0OBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOe
BBIpKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUMBI JEHCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCITIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIONHATh OKCHEPUMEHTHl TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUW W TMPOILIECCOB C
HCIOJIb30BAHMEM TMPSMBIX U KOCBEHHBIX U3MEPEHH, TIpU 3TOM (HOPMYTUPOBATH MpoOIeMy/3a1ady u
TUMOTE3y Yy4eOHOTrO SKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY H3 MPEATIOKEHHOTO 00O0pyI0BaHUS,
MIPOBOJIUTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,



OCYIICCTBJIATL MPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH, IIPpHU 3TOM BLIGI/IpaTB
ONTUMAJIBHBIH CIIOCO0 HU3MCPCHUSA W HCIIOJIb30BATh H3BCCTHBIC MCTOABI OLCHKU HOI‘pGI.HHOCTGfI
U3MEPEHUN;

HCCICaA0BaTb 3aBUCUMOCTH MCKAY (I)I/I3I/II-IGCKI/IMI/I BCIIMYMHAMU C HCIIOJIB30BAHUCM IPSAMBIX
U3MEpEHUl, MpU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUpPOBATh pE3YIbTAThl IOJIYy4YEHHOU
3aBUCHUMOCTHU (1)H31/I‘ICCKI/IX BCJINYHMH B BUIC Ta6JII/III u Fpa(bI/IKOB, ACJIaTh BBIBOALI IO PE3yjibTaTaM
HCCIIEIOBAHUS;

coOmoaaTh mpaBmiIa 6€301MacHOTO Tpy/ia MPH IMPOBEICHUH MCCISIOBAaHUN B paMKax y4eOHOTO
9KCIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM W TPOEKTHOW JAEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacu€THbIE 337a4u C SBHO 33aJaHHOW (PU3MUECKON MOJENbI0, UCHOIb3Ys GU3NUYECKUE
3aKOHBI U IPUHIUIIBI, HA OCHOBEC aHAJIM3a YCJIOBUA 3aaa4un BBI6I/IpaTI) (1)I/ISI/I‘I€CKYI-O MOACIb, BBIACIATH
(dbu3uvecKkue BEIUYUHBI W (POpPMYIbI, HEOOXOAMMBIE /Jisi €€ pEeIIeHHUs, MPOBOJUTH PACUETHI U
OLCHUBATHb PCAJIbHOCTDH IMMOJTYUCHHOI'O 3HAYCHUA (1)I/I3I/I‘-I€CKOI\/’I BCJINYUHBI,

peiiaTb KAYCCTBCHHBLIC 3ala4u: BBICTpaWBATh JIOTMYCCKHU HCIOPOTUBOPCUHUBYIO MECIOYKY
pPacCy>XJICHUH ¢ OTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHUS;

HCII0JIB30BaTh MMPH PCUHICHUN y'-Ie6HBIX 3a1a4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TEXHOJIOTHUHU TJIs1
MOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAlMA W TPEICTaBICHUS Y4eOHOM M HaydHO-NOMYJISIPHOMN
nH(pOpMalKY, MOTYYEHHON M3 pa3IUYHbIX UCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH IMOJIY4aEMYIO
nH(pOpMaLHIO;

MIPUBOJIUTH TPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW KHU3HU AJIsi 0OecredeHus
0e30MacHOCTH TpHU oOpalleHnu ¢ mpudopaMu M TEXHUYECKHUMH YCTPONCTBAMH, Ul COXpaHEHUs
3I0pPOBbSI U COOMIOACHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaIoIeil cpee;

paboTaTh B IpyHIe C BHINOJHEHHUEM pPA3JIMYHBIX COLUAIBHBIX POJICH, MIaHUpOBaTh paboTy
IPYIIIbI, PAIHOHATIEHO PACIPENEsITh 00S13aHHOCTH U TUIAHUPOBATH AEATEIbHOCTh B HECTAaHAAPTHBIX
CUTyal[usiX, aJIeKBaTHO OLIGHHWBAaTh BKJIQJ KaXJOr0 M3 YYAaCTHUKOB TpPYNIbl B pEHICHHE
paccMaTrpuBaeMoil mpooIeMbl.

K xonmy oOydyenuss B 11 kJiacce mpeaMmeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y OOyUYAIOUINXCA YMEHUI:

JEMOHCTPUPOBaTh Ha MpHUMEpax pojb U MecTo (U3UKU B (POPMHUPOBAHMH COBPEMEHHOM
HAyYHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTUYECKOM
JesITeNbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PH3NYECKOM KAPTUHBI MUPA;

YUUTBHIBATh TPAHUIBI TMPUMEHEHHsS M3YYEHHBIX (U3MUECKUX MOJeNell: TOYCHHBIN
AIIEKTPUYECKHI 3apsij, Jyd CBETa, TOUCYHBIH MCTOUYHUK CBETA, siIEPHAsl MOJIENb aToMa, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelieHn: PU3NUEeCKUX 3a1a4;

pacno3HaBaTh (U3UYECKUE SBICHHS (MPOLIECCh) M OOBACHATH WX HAa OCHOBE 3aKOHOB
NIEKTPOJMHAMUKNA M KBAHTOBOM (HM3UKHU: 3IEKTpUYECKas IMPOBOAUMOCTb, TEIMJIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJECHCTBUE MarHUTOB, JJIEKTPOMarHuTHasi MHIAYKLUS,
NEVCTBE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM M JBIKYIIMMNCS 3apsifi, 2JIEKTPOMAarHUTHBIE
KoiebaHUs M BOJHBI, NPAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXXEHHEe, NPETOMIIEHHE,
uHTepepeHys, AMdpakys U Noaspu3alus cBera, AUCHepcus cBera, GorodrnekTpudeckuit 3dexr
(poToaddexT), cBeroBoe MAaBiIEHHE, BO3HHUKHOBEHHE JIMHEHYATOro CIHEKTpa aToMa BOJIOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl Pall0aKTUBHOCTD;



ONMCHIBaTh M3YyYEHHBIE CBOICTBA BEILECTBA (DJIEKTPUUYECKUE, MArHUTHBIE, OINTHUYECKUE,
IEKTPUYECKYI0 IPOBOJUMOCTb PA3IMYHBIX CPEA) M DIEKTPOMArHUTHBIC SBJIECHUS (IIPOLIECCHI),
UCTIOJB3Ysl (PU3UUECKUE BEMUMHBI: SJIEKTPUUYECKHA 3aps]l, Crja TOKa, SJIEKTPHUECKOE HaNpsHKEHUE,
IEKTPUYECKOE CONPOTUBJIEHUE, Pa3HOCTb IOTEHLIMAJIOB, 3JIEKTPOABIDKYILAs cuia, padoTa TOKa,
MHIYKLMS MarHUTHOrO moJisi, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYLIKU, 3HEPIUs
AIIEKTPUYECKOT0 M MAarHUTHOTO TOJICH, MEPUOJ U YacToTa KojeOaHWil B KojeOaTeaIbHOM KOHTYpE,
3aps]] M CWiIa TOKa B MpOLIECCE TapMOHUYECKHUX OJJIEKTPOMArHUTHBIX KojeOaHuM, (OKycHOe
paccTosiHUE U ONTUYECKasl CUJIA JIMH3bI, IPU ONKCAHUM MPABUIBHO TPAKTOBATH (DPU3HMUECKUNA CMBICI
WCTIOJIb3yEMBIX BEJTMYMH, MX 0003HAYCHUS M €MHUIIBI, YKa3bIBaTh (JOPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BEJTHUYUHAMU;

OTHCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCMOJIB3YSI PU3NUECKUE BEIIUYUHBI:
CKOPOCTh 3JI€KTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETAa, SHEPIUsl U UMIYJIbC (OTOHA,
MepHOJ TMoJIypacHana, SHEprus CBS3M AaTOMHBIX SA€p, NPH OMNHMCAHWU MPAaBUIBHO TPAKTOBATh
(u3NYeCKUil CMBICT HCIOJIB3YEMBIX BEJIMYHH, UX 0003HAUECHUS U €IUHUIIbI, YKa3bIBaThb (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, BBIYHCISATH 3HAUYCHUE
(hbMBUYIECKON BEITUYHHBL;

aHAJIM3UPOBaTh (U3MUECKHUE TPOLIECCHl U SBJICHUS, HUCIHONB3Ys (U3HUECKUe 3aKOHBl H
MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAPAJJIEIIbHOTO COEIUHEHUS TPOBOJHHUKOB,
3akoH  Jxoyns—JIeHna, 3akOH  3JEKTPOMAarHUTHOM  MHIYKIMHM, 3aKOH  MPSMOJUHEHHOTro
pacnpoCTpaHEHHUsl CBETa, 3aKOHbl OTPaKEHUs CBETa, 3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHEHHE
OiiHmTeHa A GpoTtorddexrra, 3aKOH COXPaHEHMsI SHEPTUH, 3aKOH COXPAHEHHS UMIYNbCa, 3aKOH
COXpPaHEHHUS JIEKTPUUECKOTo 3apsijia, 3aKOH COXpPaHEHHsI MacCOBOTO YHCIIa, MocTynarsl bopa, 3akon
paZAMoOaKTUBHOTO pacmajaa, OpH O3TOM pPa3IudyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJICHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHiia;

CTPOUTH U OIUCHIBATh U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh OKCHEPUMEHTHl IO MCCIEAOBAHUIO (U3NYECKUX SIBICHUW W MPOLIECCOB C
HCI0JIb30BAHMEM TPSAMBIX U KOCBEHHBIX U3MEPEHHUI: MpU 3TOM (OpMYIHPOBaTh npoliaemMy/3agauy u
TUINOTE3y Y4eOHOro SKCIEpUMEHTa, COOHpaTh YCTAaHOBKY M3 MPEAJIOKEHHOro 0oOOpyIOoBaHUS,
MIPOBOJUTH ONBIT U GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPsSIMble U KOCBEHHbIE M3MEpPEHUsI (U3NYECKUX BEIUYMH, IIPU 3TOM BbIOUPATH
ONTUMAJTBHBIA CMOCO0 M3MEPEHHs] U HCIOJIb30BAaTh HM3BECTHBIE METOJbI OIEHKU IOTPEHIHOCTEH
HU3MEPEHUI;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIIMYUH C MCIIOIH30BAaHUEM MPSMBIX U3MEPEHHI: TTPH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YAbTAThl MOJTYYEHHOM 3aBUCUMOCTH (PU3NYECKIX
BEJIMYMH B BUJIE TaOIHI U TpaUKOB, JeNaTh BBIBOABI IO PE3yJIbTaTaM UCCIICOBAHMUS;

coOnroaath mpaBuiia 6€30MacHOrO Tpy/Aa MNPy MPOBEACHUU UCCIIEIOBAaHUN B paMKax yueOHOTO
HKCIIEPUMEHTa, Y4eOHO-MCCIIEJOBATENbCKON W MPOEKTHOH JESATEeIbHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJauil C SIBHO 33JJaHHOM (U3MUYECKOH MOJIENbIO, UCTIONb3Ys (PU3NYECKUe
3aKOHBI ¥ IPUHLIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33Jaul BBIOMpATh (PU3NUYECKYIO MOJIEIb, BBIACTATD
¢u3nyeckue BeNUYMHBI M (POpPMYJbl, HEOOXOAWMBIE Uil €€ pelIeHus, NMPOBOAUTH PACUETHI U
OLIEHUBATh PEATILHOCTH MOJYYEHHOT'O 3HAUEeHUS (PU3MUECKON BETHUUHBI;

pelaTh KaueCTBEHHbIE 3a/laud: BbICTPaMBaTh JIOTMYECKH HENPOTHBOPEUMBYIO IIETIOUYKY
paccyXJIeHU ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;



HCII0JIb30BATh ITPH PCHICHUN y’-Ie6HBIX 3ala4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIC TEXHOJIOTUHN IJIA
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMM W TPEACTaBICHUS y4eOHOW M HAYYHO-TOMYJISIPHOM
uH(pOpMAINY, MOJYYCHHON W3 Pa3sNUYHBIX MCTOYHHUKOB, KPUTHUECKH aHAIM3MPOBATH IOJIy4aeMYIO
nH(pOPMAIIHIO;

OOBSICHATH TPUHLMUIIBI IEHCTBUS MAalIMH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3ivyarh
YCTIOBHSI HX 0€3011aCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BAaTh TCOPECTUUYCCKUC 3HAHUSA 110 (1)I/ISI/IKC B HOBCGI{HGBHOﬁ KU3HU I O6€CHC‘ICHI/I$[
0€30MacHOCTH TpU OOpameHnu C MpUOOpaMH M TEXHUYECKHMMH YCTPOMCTBAMH, Ui COXPAaHEHUS
3II0OPOBBSI ¥ COOITFOJICHHS HOPM KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIICH Cperie;

paboTaTh B TpyHIE C BHINOJHEHHUEM DPA3JIMYHBIX COLMANIBHBIX POJieH, MIaHUPOBaTh paboTy
rpynmnsl, paikuOHAJIBHO paclpeaciIsiaThb 00s13aHHOCTH U ITaHUPOBATh ACATCIIBHOCTh B HECTAHJAAPTHBIX
CUTyallMdX, aJICKBATHO ONCHMBATH BKJIAJ KaXXJI0ro #HW3 YYaCTHHUKOB TPYIIILI B PCUHICHUC
paccMaTpuBaeMoi MpooOJIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTiueckne (uu¢pposrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
11 ®du3rKa 1 METO/Ibl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' AL HayH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIESCTBA. 5 bu6mmoreka [JOK
' daz30BbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paznea 4.

IJIEKTPOJUNHAMUKA



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

bubmuoreka [JOK

4.1 DICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2nEeKTpUYECKUN TOK. ToKn 12 bubnuorexa [JOK
' B Pa3IMYHbIX cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
dusznka — H apu .
1 Ha;qH:Ie Mejg;f:l CI)'IO?I,)HBI,:)}?I/JIISIG 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusnku B
2| vy e . Bu6moera LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
monen
MexaHndeckoe IBIKCHHE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nemkenus. [lepemerienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpSAMOJIMHENHOE 1 bubmuorexa [JOK
JBUKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y cKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc

7| Iwmerne wepmamnolt ron ) Bumiorera LIOK

https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
8 | Tamnos. Mrepmamomeoncrowse | 1 Bubmwoterca LIOK
' N https://m.edsoo.ru/ff0c3be8
orcyerta. [lepBblii 3akoH HproTOHA

9 Macca tena. Cuia. [TpuHnun 1 bubnuoreka [IOK

Cynepno3uiuu cui. Bropou 3akoH https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Herorona misa marepuanbHOU
TOYKHU

Tperun 3akoH HeroTona mms

bu6mmoreka [{OK

10 MaTepPHAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMUPHOTO TATOTEHUSI.
11 %?/Ufa T?[():IfeCTII:/)I (ﬁ:pBaﬂO ) bubmmorexa LHOK
' https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COnNpOTUBIIEHUS ITPU bubnuoreka [IOK
IBW)KEHUHU TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpanaTeabHOE

BIDKCHU
| e niory B LOK
- https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO
Tena
Nmnynbc maTepuanbHON TOUYKH,

15 CHUCTEMBbI MaT€pUAIIbHBIX TOYCK. bubnuoreka [JOK
Hmnynbe cuitbl. 3aKOH COXpaHEHHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGota 1 MOLITHOCTD CHIIBIL.

16 ﬁgfefgxflfg;iEZi?gfeopeMa 00 bubmorexa [IOK

N https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOM
SHEPrUuun
[ToTeHnmanpHas YHEPrUs.
[ToTennmansHas SHEpIUs yNpyro Bubnorexa [IOK
17 ne(GopMHUPOBAHHOW MPY>KUHBI.

IloTenumnanbHas SHEPTHUA TCJIa
BOIM3HU IOBCPXHOCTHU 3emum

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

IToreHnmanpHbIE U
HENOTEeHLUaIbHblE CHIIbI. CBS3b
paboTHI HETTOTEHITUATIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TEJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u paboThI
CHJIBI C ©UBMCHCHUEM
MEXaHMYECKOH SHEPTHH Tella Ha
MIpUMEpE PACTSHKEHUST PE3HHOBOTO
KIyTay

20

KounTponbnas paborta no teme
«Kunemaruka. /luHamuka. 3aKOHbI
COXpAHEHUsI B MEXaHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KHHETHYIECKO M
Teopuu. bpoyHOBCKOE ABMKEHUE.

Anpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTtep JBHIKCHUS U
B3aHMOJIEHCTBUS YaCTHUII
BelecTBa. Mojienu cTpoeHUs
ra3oB, KUIKOCTEH M TBEPABIX TEJ

23

Macca monekyn. KonuuectBo
BemecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u €€ U3MepeHue.
[ITkayia remneparyp Llenscus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KUHETHYECKOU

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

OHCPIUH ABMIKCHUA MOJICKYIL.
YpaBHenue Menpeneena-

Kitaneiipona

27 3akon [anbToHa. ['a30BbIE 3aKOHBI
Jlaboparopnas paboTa

8 «MccnenoBanue 3aBUCUMOCTH
MEX Ty TTapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3onponeccel B uAcaIbHOM rase u bubnuorexa [JOK
uXx rpaduveckoe npeIcTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMHYCCKOW CUCTEMBI 1

30 crocoObl €€ N3MEHECHHS. bubnuorexa [JOK
KosndecTBo TEmIOThI ¥ paboTa. https://m.edsoo.ru/ff0c5952
Bnyrpennss sHeprus
OJIHOATOMHOTO MJICAJIbHOT'O T'a3a

31 Busr Tennonepenaun bubmorexa LIOK

https://m.edsoo.ru/ff0c5¢c36

VenbHasg TEIIOEMKOCTD

30 BeniecTBa. KoamuecTBO TEmIOThI bu6mmoreka [JOK
[pH Terutonepeaayue. AauadaTHbII https://m.edsoo.ru/ff0c5¢c36
poLecc
[TepBrIil 3aKOH TEPMOJUHAMUKHU U bubnuorexa [JOK

33 .
€ro NMPUMEHEHHUE K H30IIPOoIIeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccos B

34 npnp(l))z[e. Bropoii I;aI];IOH bubmorexa [IOK

https://m.edsoo.ru/ff0c6230

TEPMOTUHAMHUKU

35 [Tpunmun nevicreus u KII1/ bu6mmoreka [JOK
TEIIOBON MaIllWHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT[

37 DKosoruyeckue npoodaemMbl

TCIJIOSHCPT CTUKHU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o06maromuii ypok

bubmuoreka [JOK
38 «Monekynspaas ¢puzuka. OCHOBBI https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI)
3 Motetyampnin ke, Ocnoss buGmoresa LIOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
Vcniapenuie u KumeHue https://m.edsoo.ru/ff0c63b6
21| wnenocts sy, Hacsmions Bubmorexa IOK
nap Ayxa. = https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
o | morbueren Aoz B LOK
P A https://m.edsoo.ru/ff0c65f0
kpuctaibl. COBpeMEHHbIE
MaTepHuabl
48| Yaenoman enora nassernn Bubmorera LIOK
g ' https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6mmoreka [JOK
44 YpaBHEHHE TEIJIOBOrO OajaHca https://m.edso0.ru/ffoc6820
45 gﬁ:ﬁpﬁzaeggﬁg‘ CSJ;. si1. J{Ba Buza bubmorexa LIOK
p AL A https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKUX 3apsI0B
[IpoBOAHUKH, TUITEKTPUKH U
16 MOJYIPOBOJHHUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHHUS DIIEKTPUYECKOTO https://m.edsoo.ru/ff0cébcc
3apsa
B3aunmoencrBue 3apsioB. 3aKoH
47 Kynona. Toueunbt Bubmmorexa LIOK

IEKTPUIECKUH 3apsi]L

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsisk€HHOCTB JIEKTPUYECKOTro
nons. [IpuHnmn cynepnosunuu
3NEKTpUYECKUX nojeu. JInnun
HANPSHKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOoCTaTHIECKOTO
noud. [lorenuuan. PazHocts
IIOTCHITNAJIOB

bub6mmoreka [{OK
https://m.edsoo0.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/ILICCKZUI IMPOHHULAEMOCTD

bubmmoreka [{OK
https://m.edso0.ru/ff0c7018

51

OnekrpoeéMkocTb. KoHnieHcaTop

bubmmoreka [{OK
https://m.edso0.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrUst
3apsOKEHHOTO KOHJICHCATOpa

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

53

JlaGopaTtopHnas pabota
"M3mepeHue 3neKTpoEMKOCTH
KoHAeHcaTopa'

54

[TpunIMIT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
amnmapara, CTpyHHOTO IPUHTEpa.
DNeKTpOoCTaTUYECKas 3alluTa.
3a3eMiIeHHe IEKTPOIPHUOOPOB

55

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuina toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHoOe,
napaiesbHOe, CMEIIaHHOE
COEJIMHEHHUE NTPOBOAHUKOB.
JlaGopatopHas pabota «/3yueHue

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMCIIAHHOTO COCANMHCHUA
PE3UCTOPOB»

57

Pabota 1 MontHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [{OK
https://m.edso0.ru/ff0c7838

58

3akon Oma Jyisi OJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHnas pabota
«M3mepenune DJIC uctounnka Toka
Y €r0 BHYTPCHHETO
COTIPOTHBIICHUSD)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DIeKTpOHHAas MMPOBOIUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTH
CONIPOTHUBIICHUS METAJUIOB OT
TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

60

DIIEKTPUYECKUHU TOK B BAKyyM€.
CBOMCTBA JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX
coOcTBeHHAas U MpUMecHast
MpoBOAMMOCTh. CBOMCTBA p—N-
nepexoja. [lomynpoBoiHUKOBEIE
PUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DIEKTPUYECKUH TOK B pPaCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DIEKTPOIUTHYECKAs! JUCCOLMALIMS.
DIEeKTpoIn3

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUH TOK B raszax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITEIIbHBINA Pa3psi.
Monnus. I1mazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DnexkTpuuecKkue npudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE

bubmuoreka [JOK

64 npuMmeHeHue. [IpaBuiia TEeXHUKA . https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«DNCKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponsHas pabora no teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
ANIEKTPUUYCCKH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
P BHBIN k. KoHTponbHas

67 ngzlia 1o TZI\p/I(; PHIPOE 1 bubmmorexa HOK
" " https://m.edsoo.ru/ff0c8c56

DJIEKTPOAMHAMHKA

68 PesepBHblit ypok. O600maromumii 1 bubnuoreka [IOK

ypok 1o Temam 10 Kiracca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 11 kracc/ Msakumes ['.51., [lerpoBa M.A., YronsaukoB O.C. u nqpyrue, O0miecTBo ¢
OTpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe obmecTBo «M3mareascTBo

«IIpocsemenne»

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
®dusuka. 10 kmacc. Metonnueckoe nocobue k yueonnkam Mskuriesa ['.4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

resh.edu.ru






