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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no ydeOHOMY Kypcy «®Pusnka 0a30BbIA ypOBEHB)»
(mpeametHass obnactb «EcTtecTBo3HaHUEY) Ha YpOBHE CpemHero oOIIero
oOpazoBanust ans ydammxcs 10 kmaccoB coctaBieHa Ha ocHoBe TpeboBaHmii K
pe3yibTaTaM  OCBOEHUS  NpPOrpaMMbl  cpeaHero  oOmero  oOpa3oBaHUA
denepaabHOr0 TOCYAAPCTBEHHOIO  00pa30BaTENIBHOTO CTaHAApPTa  CPEIHETO
obmiero obpazoBanusi, denepanbHoil 00pa3oBaTEIbLHON MPOTrpaMMBbl CPEIHETO
obmero oOpaszoBanus, DenepanbHOl pabouelt mporpaMMmbl IO  y4eOHOMY
npeametry «®Pusuka 0a30BbI YPOBEHb» U KOHIEMIMEN MpernoaaBaHusi y4eOHOro
npeamera  «DPuznkay, OpPUEHTHMpOBaHa  Ha  IE€JIEBbIE  IPUOPHUTETHI,
chopMyIupOBaHHbBIC B (pefepalibHOI paboueil mporpaMme BOCIIUTAHUS, a TAKXKE B
cooTBeTcTBUM ¢ OCHOBHOM oOpazoBarenbHOM nporpammort OO0 MKOVY «Jlunei
Ne 7 umenn llyper Ko3y0 c¢. HoBo-IBaHOBCKOTO».

®usuka, 10 kmacc/ Msakumes I'.4., byxoBueB b.b., Corckuii H.H. non
penakuuent IlapdentbeBoit H.A., AxkuuonepHoe o6OmiectBo «/31aTenbCcTBO
«IIpocsemenue»

O0mas xapakTepucTUKa y4e0HOro Kypca «®usuka 6a30Bbli
YPOBEHb»

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOUM 00pa3oBaTeNbHOM Mporpammsbl, npeacTaBieHHbx B OI'OC
COQO, a Takxke ¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHLIETILIUMA TpernojiaBanusi yuyeOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIusiax Poccuiickon Penepanuu, peaTn3yIOIMNX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHnue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHnnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeJAMETHBIM pe3yjIbTaTam
oOyueHusl, a TaKKe YUYUTHIBAET HEOOXOIMMOCTb DPEATU3alUU MEXKIPEIMETHBIX
CBsA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH TMpeameTramu. B Hel
OTPEENSIOTCS OCHOBHBIE LIETU M3Yy4eHHs] (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3UKU: JTUYHOCTHHIE,
MeTalpeIMETHbIE, IPEIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAECT:



e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cojnepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam 00yueHHsI.

dusuka kak Hayka O HamOojee OOLIMX 3aKOHAX IPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoiieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYEHUS HOBBIX MAaTe€pHaloOB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3ydyeHne (Pu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa oOyyaroumuxcs, B (OPMUPOBAHUE YMEHUH NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS NPY BBINOJIHEHUN UMHU Y4E€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usnMku i YpOBHS CpeAHEro ooOIiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOEHUSI.

Hoea yenocmnocmu. B coOTBETCTBUM C HEM KypcC SBISIETCS JIOTHYECKH
3aBEPILEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (U3HKU
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzauus NpeanosiaraéT HCIOJIb30BAHKUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHeM oOOHIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMUYECKUMU ITpoOIeMamu.

Hoess npuknaownoii  nanpaenennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKHX M TEXHOJOTHYECKUX MPHUIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peamusyeTcs TMOCPEACTBOM BBEICHHS HIIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM palOHAIBHOTO IPUPOONONIB30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPETHEro OOLIEeTo
oOpa3oBaHMsl SABJSAIOTCS (u3nueckue teopun (HopMupoBaHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUs] PU3NYECKON T€OpUH, posid (PyHIaMEHTAIBHBIX 3aKOHOB U
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NPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOAE, TPaHMIIAX
MPUMEHUMOCTH TEOPUH, MJIS OINWCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-AeSTENbHOCTHBIN TOJIX0/I B Kypce (DM3UKU peain3yeTcsl Mpexie
BCEro 3a CUET OpraHU3allid SKCIEPUMEHTAIBHOU AESITENIbHOCTH O0YYaroluXxcsl.
Jns  6Ga3oBOro ypoBHA Kypca (HU3UKH — O3TO HCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOPaTOpHBIX padoT,
KOTOpbIE B IporpaMme 1o (usuke oObeTUHEHbI B OOIIMI CIHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhigeneHne B yKka3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OIEHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
0o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
OocHalleHus KaOunera ¢Qusuku. Ilpm s3TOoM oOecrieunBaercs OBJIAJACHHE
OOyYaronMMHUCS YMEHUSIMU TIPOBOJUTH KOCBEHHBIE M3MEPEHUs, HUCCIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MIPEIOKEHHBIX TUITOTES.

bonpmoe BHUMaHWE yHAENSCTCS PENICHUIO PAcYETHBIX W KAuYeCTBEHHBIX
3agad. [lpu 3TOM nms pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE TIPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK M WHTErpUpysl 3HAHUS W3
pa3HbIX pasnaesnoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTECKaHUS (PU3MUECKUX SBJICHWH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BbhIOOpa (U3MYECKOW MOAENU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUeHUI0 Y4YeOHOTO Ipolecca 0a30BbIl ypOBEHL Kypca
(GbU3UKN HA YPOBHE CPEAHEr0 OOIIEro 00pa30BaHMs JOJKEH U3y4aThCs B YCIOBUSIX
MpEeIMETHOrO0 KaOuHeTa (U3HKK WIA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMkia. B kaOuHere (Qu3MKM HOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0O0OpyJOBaHWE [Ji BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKEe YUYCHHUYECKHX MPAKTHUUECKHX PabOT W JEMOHCTPAIIMOHHOES
o0opy1oBaHME.

JlemoHcTpaniMoHHOE  000pyAoBaHHEe (OpPMHUpPYETCS B COOTBETCTBHHM C
OPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW U  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpymOBaHME MJIS YYCHHUYECKHX TMPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTHUYECKHX KOMIUIEKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUIEKTHI
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7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

Heau n3yyenusi yueoOHoro kypca «®@usuka 60a30Bblil ypOBEHb)

OCHOBHBIMHU OCJIAMU U3YUCHUA (I)PI?)I/IKI/I B O6HI€M O6paBOBaHI/II/I SABJIAROTCA .

dbopMHpOBaHHE HWHTEpPECAa M CTPEMIICHHS OOYYaloIUXCS K HayYHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTYyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHHSM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3ysibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUEe YMEHHH OOBICHATH SBJICHUS C  HCIOJIH30BAHUEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMUpOBaHUE MPEICTABICHUN O POJU (DU3UKHU JUISI PA3BUTHS IAPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Ienei obecrednBaeTCsl pElIeHHeM CIEeIyIOMNX 3a7ad B
npoIriecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPEJIHETO 00Iero o0pa3oBaHus:

pruoOpeTeHUE CHUCTEMBI 3HaHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIApHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYI0 (HU3UKY W
AJIIEMEHTBI aCTPOPU3UKH;

dbopMupOoBaHUE YMEHHMI TPUMEHATh TEOPETUUECKHUE 3HAHUA IS
oObsicHeHUS (PU3WYECKUX SBICHUU B TNPUPOAEC U IS TPUHATHUSA
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IMYHbIX 3aJad C SBHO 3aJaHHOMN
dbu3nyeckoil MOJeIbl0, 3a7ad, IOJPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE
co3/laHue (PU3MUECKON MOJEIH, aJICKBATHOM YCIOBUSAM 3a]1auH;
NoOHMMaHue (U3MUECKUX OCHOB W TIPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOLIYIO
cpenys;

OBJIQJICHUE METOJaMH CaMOCTOSITEIBLHOIO IUIAHUPOBAHUS W TMPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpEeTaruu UHGOPMAIHH,
ONPEAETIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCIIOBUW Il PAa3BUTHSI YMEHUU NPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOM JIESITETLHOCTH.



MecTo B yueOHOM ILIaHE

Ha wusyuenne ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs B 10 kimacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennmaraemeiii B mporpamMme 10 (uU3MKE TMepedeHb JIAOOPATOPHBIX M
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JelIaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HMHIWBUIYATBHBIX
O0COOCHHOCTEH 00yJaroONuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY IIyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoiCTBa M NMPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.
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TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
DnexTpuzanmsi TeN. OJNeKTpUYecKuil 3apsna. JlBa Buma SIEKTPUUYCCKUX
3apsanoB. [IpOBOTHUKH, IUAIEKTPUKU M TIOJYMPOBOJAHHUKU. 3aKOH COXPAHCHHUS
AIIEKTPUYECKOTO 3apsija.

11



B3zaumopeiictBue 3apanoB. 3akoH KyioHa. ToueuyHblil 3IeKTpHUUECKUI 3apsl.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIUNA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE WCTOYHHKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYeCcKuil TOK B Bakyyme. CBOKCTBA AJIEKTPOHHBIX IMyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHas 51 IIpUMECHAas IIPOBOAUMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH Ccuibl. KoOpoTkoe 3aMblKaHHUe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne cMEmaHHOr0 COEINHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUS COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTHKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pusnveckoi Hayke;

5) Tpya10BOTr0 BOCIMTAHUS:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodecCHOHANbHOU AESTEIBHOCTU, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 0OJIACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTHUYECKOW KYyJIbTYPhl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOIeMm;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHrUe ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IpOLECCE
u3yyeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYID M HUCCIEHOBATENbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OpPMyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCILHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHKECHMUS,
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIbHOCTH,
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.

16



ba3oBble ucciaenoBaregbcKue 1eMCTBUA:

BIIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATHUSIMHU M METOJaMU
buznueckoil HayKu;

BJIa/ICTh HABBIKAMH Y4€OHO-HCCIIET0BATEIBCKONW U MPOSKTHOU ACSITEIbHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUIO M TPHUMEHECHHUIO B PAa3IMYHBIX YYSOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKU;

BBEISIBIIATh TMPUIMHHO-CICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAWUTh apTyMEHTHI IJIS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTUYECKYI0 001acTh
KHU3HECSITSIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOITYCKAIOIINE aJbTEPHATHUBHBIC PEIIICHUS.

Pabora ¢ undpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJy4YeHHUs MHPOpPMAIUN (PU3UUIECKOTO COMEpKaHUS 3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISTh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HWHTEPIpETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CPEJACTBa  HWH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWI B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3HAYeHUs] HHPOPMAIIUU | TIEICBOUM ayIUTOPHH, BHIOUPAsi ONITUMATILHYTO
(dbopMy mpeAcTaBICHUS U BU3yaTnu3alllu.
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KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:

OCYIIECTBISITh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsrdarb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OLIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4E€TOM MHEHHMHM Y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO ydYacTHHMKAa KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTHHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NESATEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIUIMU B 00JIacTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLHOHAbHBI HHTEJVIEKT:
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JaBaTh OIEHKY HOBBIM CHUTYaIUsIM, BHOCUTHh KOPPEKTHBBI B NESITEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CUTYyaIlliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrUX TMpPH aHalKM3e pe3ybTaToB
NEeATEeITLHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpPH aHalM3e pe3ybTaToB
NEeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydYaroUIUXcs
COBEPILIEHCTBYETCS HIMOIIMOHATLHBIH UHTEJICKT, MpeAnoararonmii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOEC
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IETH H
yCcrnexy, ONTHMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TIPH OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOIIUXCSI YMEHUINA:
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JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (pU3MUECKUE SIBJICHUS (TPOILECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJe€HUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMOJIeHcTBUE Tel, Tuddy3usi, OpOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXa, OBBIIICHUE TaBICHUS ra3a IIPU €r0 HarpeBaHUM B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIApaMEeTpaMH COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHWYECKOE IBMKEHHE, UCIOJIb3Yys (DU3HUECKHE BEITUYMHBI:
KOOpAMHATA, IyTh, MEPEMELIEHHEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIa,
MMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTEHUHAIbHAS JSHEPIUs, MEXaHW4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICA HCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M EIUHUIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONb3ysl (U3MYECKHE BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOI0 JABMKEHHUSA MOJIEKYJ, CPEAHEKBaApaTHYHAsS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; MNpPU ONUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIWYUH, HUX
00O3HAaYeHUsT W EAWHMIIBL, HAXOAUTh (GOPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(pU3HUECKYIO BEIMUUHY C JPYTUMH BEINUYNHAM;

ONMCBHIBATh U3yYEHHBIE MIEKTPUUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIE, HANPSHKEHHOCTD IMOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
OpU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOJb3YEMBbIX
BEJIMYMH, MX OOO3HAUCHMsS] WU EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BETMUMHAMU;
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aHAMM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHCHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHIUMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYJI C
a0COJIFOTHOUN TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inyarh yCJIOBUS UX 0€30MacCHOTO MCIIOIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynnpoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHUpPOBATH BHIBO/IHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXIY  (PU3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
buKcUpoBaTh Pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI [0 PE3yIbTaTaM UCCIICIOBAHUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o00opy10BaHUS;

pemiatb pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1au
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NIl €€ PEeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3a7a4i: BRICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHII C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
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U TPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJSIPHON MH(pOpMAIUH, MOJTYyYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIy4aeMyI0 HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH CpEAcE;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYyNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa 0 IPUPOJIC.
1 Hayunsie MeT(}), bl HO?I,)H;)HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHn4ecKoe IBHUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK
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HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [TOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlabopaTtopnast pabota Ne 1
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTpomabnas padora Ne 1 o teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

TemoBoe paBHOBecue. TemnepaTtypa
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u e€ usmepenue. Illkana remneparyp
Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnas padota Ne 2

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSIHUS
pa3pesKeHHOTro raza»

29 H3onponecchl B ACATBHOM ra3e U X bubnuoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo bu6nmoreka [JOK

30
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa

bu6nmoreka [JOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.

32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHbIN mpoiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubnuorexa [IOK

MMPUMCHCHHUC K U30IIpoIecccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

34 npupoje. Bropoi 3akoH bubmmorexa LIOK
PHPOAC. P https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 ITpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOoJIOrHu4YecKre mpooIeMbl
TEIUIOPHEPTETUKHU
38 Oo6o6mmarmuil ypok «MoJteKyspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
Kontponbnas pabota Ne 2 o reme
39 «Monexynsipaas pusuka. OCHOBBI 1 bubmmorexa [JOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIN bubmmorexa [JOK
XA - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnoreka [JOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [JOK
g ' https://m.edsoo0.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44
YpaBHEHHE TeIIOBOro bananca https://m.edsoo0.ru/ff0c6820
45 OnexTpuzanus Ten. JNEKTPUIECKUI bubnuorexa [IOK
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3apsna. HBa BHUIA SJICKTPUYICCKUX
3apsga10B

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

bu6mmoreka [IOK

46 MIOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS
YHPOBOA p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kyimona. ToueuHbIN DJIEKTPUIECKHAI bubmmorexa [IOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 3eKTpoCcTaTHIeCcKOro
49 moust. [Toreniman. PasHoctn bubmmorexa [TOK
) ait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
IIpoBOIHUKY U OUDIIEKTPUKHU B
50 anpeKT 0CTaTHYECKOM noljw bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmorexa [IOK
51 DnekTpoéMrocTh. Konaencaro
P s p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaboparopHuas pabota Ne 3
53 "N3mepeHune 31eKTPOEMKOCTH
KOHJieHcaTopa"
54 [IpuHIMIT IEHCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOMMPOBAJIBHOT'O
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anmnapara, CTpyWHOIo IpuHTEpa.
DneKTpocTaTHuecKast 3alluTa.
3azemileHue IEKTPONpruOOpOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa 1enu

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«/3yueHne CMEIIaHHOTO COSAUHEHHUS
PE3HCTOPOBY

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

57

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuyeckoi nenu. Kopotkoe
3ambikanue. JlaboparopHas padota Ne
4 «M3mepenue D/]C uctouynmka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHIS

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

ONEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB
[TorynpoBOIHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA

31

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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p—~n-niepexona. 11oynpoBoIHUKOBEIE
IPUOOPHI

DNEKTPUUECKUH TOK B pacTBOPax U

62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psa. MomaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06006mamui ypok 1 bubmuorexa [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHnas padora Ne 3 o Teme

66 «Qnekrpocrartuka. [locTosHHBII 1 1 bubnnorexka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cpeaax»

67 PesepBHbIil ypok. TecTupoBanue 1no 1 bubnnorexka [JOK
Teme "DneKkTpoanHamMuka https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0o0maronuii ypox 1 bubnuoreka [IOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 3

[NPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 10 kmace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. oz
penaknueti [TaphenteeBoit H.A., AknmonepHoe o6mecTBo «3maTenscTBO
«IIpocsemienne»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®I'OC cpennero ob1ero oopa3zoBaHuUs

2. ®uzuka. 10 knacc (6a3oBbiit ypoBenb). Mskumies I'.4., byxosues b.b.,
Corckuit H.H. (o pen. [TapdentreBoii H.A.), M.: [IpocBemenue, 2019.

3. ®uszuka. 10 xnacc. DnekrponHoe mnpuioxenue (DVD) k yueOHuky
MsxumeBa I'.4., byxosnesa b.b., Corckoro H.H. (mox pen. ITapdenTtheBoii
H.A))

4. duzuka, 3agaunuk 10-11 xnacc, PeimkeBua A.IL., 2016

7. ®uzuka. 10 — 11 xmaccsl. Iloypounoe mianupoBanue. Illunos B.
®.,2017r

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

bu6moreka IOK https://m.edsoo.ru/ff0c6938
Bbu6smoreka IOK https://m.edsoo.ru/ff0c88be
Bbu6smoreka IOK https://m.edsoo.ru/ff0c8a8a
Bbu6ymoreka IOK https://m.edsoo.ru/ff0c8c56
Bbu6ymoreka IOK https://m.edsoo.ru/ffOc8f6c

HUHTEPHET

- http://physics.nad.ru/ - anumaruu GU3NIECKUX 00BEKTOB; -
http://www.int-edu.ru/soft/fiz.html - sxkuBast ¢pusnka: oOyyaroras mporpamma;
- http://fizik.bos.ru/ - caiit mocssien Kypcy ¢usnku 00I11e00pa30BaTEIbHOM
IIKOJIBI;

- http://www.edu.ioffe.ru/apple/ - Buprtyambublii Ki1y0 ¢usuku "HeroToH".
[Ipennasnayen s MIKOJBHUKOB 8-11 Ki1accoB, a Takke 3HATOKOB (DM3UKHU U
MaTeMaTHKU;
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- http://metodist.il.ru/school.shtml - "Meroauct.Py" -  wMeToamka
IpenoiaBaHus (PU3HUKH;

- http://www.edu.delfa.net:8101/ - kabuner ¢m3uku Cankr-IlerepOyprckoro
YHUBEpCHTETA TIeIarOrHIeCKOr0 MacTepCTBa;

- http://www.spin.nw.ru/ - ¢usuka mist mkon yepes MHTEpHET;

- http://Iwww.class-fizika.narod.ru - 3aHuMaTeNbHBIC MaTEpPHAIBI IS
IOJITOTOBKM K ypOKaM M pPa3BUTHS HMHTepeca K (usmke y ydvamumxcs 8-11
KJIACCOB;

- fipi.ru - mopran WHPOPMAIMOHHOW IMOMAIEPKKH MOHHUTOPHHIA KauyecTBa
00pa3oBaHusl, 31€Ch MOKHO HalTu DenepanbHbIil OTKPHITHIA OaHK 3aaHuM, a
TaKxe aemMoBepcnd 3ananui EI'D no Bcem nmpeamMeram.
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