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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4Ye€OHBIMHM TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca ¢Gu3MKK JJI1 YPOBHS CpeIHEro o0O0Imero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanust TpeArnosiaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TMOTECHIMANa (U3NYECKOW HAYyKH, OCMBICICHUE CBSI3U DPa3BUTHS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHUUYECKUX W TEXHOJOTHMUYECKUX MPHUIIOKESHUH
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke OOCYXKICHUS
po0JIeM palMOHAIFHOTO MPUPOIOTIONBE30BAHUS U DKOJIIOTUIECKON O€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOEHUS (PU3NYECKON TeOpUH, poiiu (YHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJisi ONHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allid JKCIEPUMEHTANIBHOU AESITEIIbHOCTH O0YyYaroluXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
MpakTU4YecKux padboT. Brigenenne B ykazaHHOM mepeyHe JabopaTOpHBIX padorT,
OPOBOJMMBIX JIJII  KOHTPOJIE M OIEHKH, OCYILECTBJISETCS y4YaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHMS, HCCIIEIOBaHHUS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3agad. [lpu 3TOM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJa4M C SIBHO
3aJaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TPUMEHSATh N3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TIPOTEKaHWS (PU3MYECKUX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSAX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyH/IaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTopHOTrO O000PYIOBaHUSA JOJKHBI OBITh TOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHnue HTUX Ieneld oOecrneunBaeTcs pelieHrneM CIeAyIoNuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckol MoneNblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSTEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOIO IJAHUPOBAHMS U TMPOBEICHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHB) HAa YPOBHE CPEIHETO OOIIEro

obOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Pombp »3KcnepuMeHTa U TEOpPUM B IIPOLECCE MO3HAHUSA IPUPOIBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne aBuKeHHs] Tena, OpOILIEHHOTO IMOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOukU. TpeTuii 3akoH HbloTOHA 1J1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEprus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJeIn CTPOCHHUSI Tra30B, >KUJIKOCTEH H
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYIISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH JlaneTroHa. M3omponecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo u ero ko3g@uIMEHT Moje3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  mnoia.  llotenmuman.  Pa3HocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSAKEHHBIX TEL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [TocTOAHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOILA/IN TTONIEPEYHOT0 CEYEHNs U MaTepuaia.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAayYHOIO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHUbI TEIUIONEPENAaUYH, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOKWCTBA METAJUIOB, JJEKTPOJMTHYECKAs JUCCOLMALNSA,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JApPYrue), IBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «dusuka» Ha YpOBHE CpeaHero oluiero odpazoBaHus (6a30BbI YPOBEHb) TOJIKHO
00€eCIeYnTh JOCTHKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC pe3yNbTaThl OCBOCHUS yueOHOro npeaMera «Ousuka» JOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
oO1iecTBa, paclIMPEHUE KU3HEHHOTO OIbITa U OMNbITA JEATEILHOCTH B IMPOIECCE peau3allid OCHOBHBIX HAmpaBICHUN
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJieHA POCCHUUCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIpakJIaHCKOro OOINecTBa, y4acTBOBAaTh B
CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3aINH;

yMEHHE B3aUMOJICHCTBOBATD C COIMAILHBIMU MHCTUTYTaMHU B COOTBETCTBUHU € UX (DYHKIUSIMH ¥ HA3HAUYCHHEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIILHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJAPCTBCHHBIM CHMBOJIAM, JOCTHKCHHSAM POCCHUCKUX YYEHBIX B 00JaCTH (PUBHKH U
TEeXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYSCKOTO TTOBECHNS,



CIOCOOHOCTh  OIICHMBATh CHTYAallMIO M [PHHAMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYICh Ha MOpPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B IEATCILHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OYyIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

HCTETHYECKOE OTHOIIECHHE K MUPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (GU3HUCCKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HHTEPEC K pa3audHbIM chepaM nmpodeCcCHOHATBHOM IeATEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3MKON M TEXHHKOH,
yMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OYayIiel mpodeCcCHu  pealn30BhIBAThH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMO00OPa30BaHHUIO B 00JacTH (DU3UKK Ha MPOTSHKEHUH BCEH )KU3HM;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUYECKOM KYIBTYPhI, 0OCO3HAHKE TII00AILHOIO XapaKTepa dKOJIOTHIECKHX IPOOIeM;

IUIAHKPOBAHKE M OCYIIECTBICHHE ICHCTBUI B OKPY KAIOIIEH cpelie Ha OCHOBE 3HAHMS II€JICH YCTOWYMBOIO Pa3BUTHS
4eJI0BEYECTBA;

pacIINpEHHE OIbITA AeITEIPHOCTH DKOJOTHYECKOM HAIIPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHMIA 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3HUYECKON HAYKH;

OCO3HAHKE [EHHOCTH HAYYHOM IeATEILHOCTH, TOTOBHOCTD B IIPOIECCE M3YUEHUS (PU3HKH OCYLIECTBIIATH IPOEKTHYIO
M HCCJIEJOBATEILCKYIO IEATEILHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSTEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEJICIIATh LENU IeATCIbHOCTH, 3aJaBaTh NapaMeTPhbl U KPUTEPUHU UX TOCTUKECHUS;
BBISIBJIITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paCCMaTPUBAEMbBIX (DH3NUCCKUX SBIICHUSX;



pa3palaTbiBaTh IUJIAH PELICHUs] MPOOJieMbl C YYETOM aHalv3a HUMEIOUIMXCS MaTepUalbHbIX U HEMaTepUaTbHBIX
pPECypcoB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB LEIAM, OLECHUBATH PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAUHUPOBATh M BBINOJHATH pPadOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3MUECKON HAYKHU;

BJIAJICTh HaBBIKAMHU Y4EOHO-MCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JacTH (PU3UKU, CITIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUs 3a7a4 (PU3HUECKOTO COJICpKAHUS, MPUMECHEHHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJAMH JICATEIBHOCTH TIO TIOJYYCHHIO HOBOT'O 3HAHHWSA, €ro HWHTEPIpeTaIluu, IpeoOpa3oBaHUI0 W
IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIC MPU CO3/IaHUU YUEOHBIX ITPOCKTOB B 001aCTH (hDU3UKH;

BBISIBIIATH MIPUYUHHO-CJIEACTBCHHBIE CBSI3U U aKTyaJM3UpPOBAaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a4aBaTh MapaMETPhbl U KPUTEPUHU PEILICHHUS;

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd PE3YyJbTaTbl, KPUTHUYECKU OICHUBATH HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4M B 00pa30BATEIBHOM NEATEIHPHOCTH, B TOM YHCIE NMPU HW3YyYECHUH
buzuky;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS 1O (PU3HUKE B MPAKTHICCKYIO 00JIACTh KU3HEACATSILHOCTH;

yYMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJIEH, MPEAJIaraTbh OpUTMHAIBHBIE MMOIX0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BIAJCTh HaBBIKAMHU TIONyYCHHS WHPOpMAuu (PU3NISCKOTO COAEpKaHUS U3 HUCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3alUI0 U WHTEPIPETANNI0 WHPOPMAIIUK Pa3TUIHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITOJIB30BaTh CpENCTBa HH(DOPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHH B PpENICHUHW KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3aIMOHHBIX 3aJlad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCOCPEIKEHHUS, TPABOBBIX M STHYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co37aBaTh TEKCThI (U3MYECKOTO COJCP)KAHMS B PA3IMYHBIX (GopMarax ¢ ydéToM Ha3HaYeHUS WHPOPMAIHMH WU
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOKaxX (DU3UKHU U BO BHEYPOUHOU JICITCIILHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTyalluid U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUM C YUETOM OOLIUX HHTEPECOB U BOZMOKHOCTEH Ka)XJA0ro ujaeHa
KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATh TUIAH JCHCTBHUM, pACIPENeNATh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJAJla W KaXXJIOr0 y4acTHHKA KOMaHIbI B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJICH C TO3UIIMY HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTyalHSX, MPOSBISITH TBOPYECTBO U
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00J1aCTU (U3UKA W aCTPOHOMHH, BBISBIATD
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTEHHI;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIMH B 001acTu (U3HKH, MOCTOSHHO MOBBIIIATH CBOMU
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM;

BJIAJIETh HAaBBIKAMU IIO3HABATEJIbHOM pe(QIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHHKECHHUIO;

IIPUHUMATh MOTHUBBI U apPIYMEHTBI IPYTUX IPH aHAIU3€E PE3YJIbTATOB JEATEIBHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OIINOKH.

B mpouecce noctukeHns THYHOCTHBIX PE3YyIbTATOB OCBOCHUS NMPOTrpaMMBbl 10 (PU3UKE JIJIs1 YPOBHS CPEAHETO OOIIETo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOMIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHAETH HAINPaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM chephl, OBITH YBEPECHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIaNTUPOBATHCS K IMOLIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIIOYAIOUICH CTPEMIICHUE K JOCTHKEHUIO LEJIM U YCIIEXY, ONTUMHU3M, HHULIIMATUBHOCTD,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMIIATUM, BKJIOYAIONIEH CIOCOOHOCTh TOHUMATh SMOILMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro Ipu
OCYIIECTBIICHUU OOIIIEHHS], CTOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

INPEJMETHBIE PE3YJBTATHBI

K xonmy oOyuenmss B 10 KjJacce TpeIMETHBIC pPE3yJIbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OpPMHPOBAHHOCTH Y 00YYAIONTUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (U3MKU B (HOPMHPOBAHHH COBPEMEHHON HayYHOUW KapTHHBI MUpa, B
Pa3BUTHH COBPEMEHHOMN TEXHUKHU M TEXHOJIOTHH, B IPAKTUYCCKOM eI TEIILHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (PU3NYCCKUX MOJIEIICH: MaTepuaibHas TOYKa, HHEpIHAJIbHAs CUCTEMA
orcu€Tta, aOCOJIOTHO TBEPAOE TEJO, WACANBbHBIN Ta3, MOACIH CTPOCHHS Ta30B, XKUIAKOCTCH M TBEPABIX TEJ, TOYCUHBIN
AIICKTPUYCCKHH 3apsijl MPU PEIICHUH (PU3NYSCKUX 33714,

pacrno3HaBaTh (U3HUYCCKHE SBICHUS (TPOIECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KHHETUYECKONH TEOPHUH CTPOCHHS BCIIECTBA M DJICKTPOJAMHAMHUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOEC
JBIDKCHHE, CBOOOTHOE TIaJICHHUE TEJl, IBH)KCHUE TT0 OKPYKHOCTH, HHEPIIHS, B3auMoaeicTBre Te, Tuddy3us, OpoyHOBCKOE
JBIDKCHHE, CTPOCHHUE JKHUJIKOCTEH M TBEPABIX TeJ, M3MCHEHHE OO0OBEMA TN IPH HarpeBaHUH (OXJIaXKICHUH), TEIUIOBOC
paBHOBECHE, HCMApCHHE, KOHJCHCAIMS, IUIaBJICHWE, KPHUCTAUIM3AIlUs, KHUIIEHWE, BIIAXKHOCTh BO3/lyXa, ITOBBIIICHUE
JABJICHHS Ta3a MPH €ro HarpeBaHWHU B 3aKPBITOM COCYJIC, CBS3b MEXIAY IapaMeTpaMH COCTOSHHS Ta3a B M30Mpolleccax,
AIICKTPHU3AIUS TEJl, B3aUMOJCHCTBHE 3aPsI0B;

OMHUCBHIBATh MEXaHWUYECKOE JIBIDKCHHUE, HCIONB3YsA (H3WYSCKUE BEIMYUHBI: KOOpAWHATA, IyTh, IEPEMEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, MMITYJIbC Tejla, KHHEeTHYeCKass YHEPTHsl, TOTSHIINAIbHASI SHEPT U, MEXaHUIeCKas



paboTa, MexaHUYecKasi MOIIHOCTh; MPU OMUCAaHUU MPABWIHHO TPAKTOBATh (PU3WUCCKHUIA CMBICT MCIIOIb3YEMBIX BEIIMYWH,
uX 00O03HAYCHUS W €IWHUIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIINE MaHHYIO (DU3MYECKYIO BEIHMYUHY C JIPYTUMU
BEJIMYMHAMU;

OIMHMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBHIC SIBJICHHS, UCTIONIB3Ys (PM3MUECKUE BETUUMHBI: JaBICHHC
rasa, TeMIiepaTypa, CpeIHssl KHHETHYECKash SHEPTHsI XaOTHYCCKOTO JBWKCHHUS MOJICKYJI, CPEIHEKBAAPATUIHAS CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTBhI, BHYTPEHHSSI JHEPrus, paboTa ra3a, KOI(DQPUIIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATEIIS, MPU ONKMCAHWM TMPABWIBLHO TPAKTOBATh (PU3MYECKHA CMBICT HCIIOJIB3YEMbIX BEIWYMH, UX OOO3HAYCHUS WU
SMHUIIBI, HAXOUTh (DOPMYJIbI, CBS3bIBAIOIINEC JAHHYIO (PU3HUSCKYIO BEIMUHUHY C IPYTHMH BEIIMUUHAM;

ONKMCHIBATh HM3YyYCHHBIC JJICKTPUYCCKUE CBONCTBA BEIIECTBA M DJICKTPUUYCCKHE SBICHUS (IIPOIIECCHI), MCIOIB3YS
(¢u3HYECKHE BEIMYMHBL: DJICKTPHUSCKHUH 3apsj, 3JICKTPUYCCKOE TOoJie, HANpPsHKEHHOCTH ITOJIsA, IMOTCHIMAN, Pa3HOCTh
NOTCHIIMAJIOB; TIPU OMKMCAHWM MPABUJIBLHO TPAKTOBATh (YM3MYECCKUN CMBICI HMCIIOIb3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
CMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIMYUHY C IPYTUMHU BEJTUIHMHAMM;

aHANIM3UPOBATH (PU3NUECKHE MPOIECCHI U SIBICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI M MPUHIIUIIBI: 3aKOH BCEMUPHOTO
Tsarorenus, |, 1l u |ll 3akons HproToHa, 3aKOH COXpaHEHHS MEXAaHWYECKOW JHEPTuH, 3aKOH COXpaHEHUS HMITYJIbCa,
NPUHIIMIT CYNEPHO3ULIUN CUJI, TIPUHIIMI PABHONpPABUS WHEPLIMAIBHBIX CHUCTEM OTCUYETa, MOJIEKYJISIPHO-KHHETUYECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CpEHEN KMHETHUUYECKOW SHEPTUH TEIIOBOTO JABUKEHHUS MOJIEKYI C
a0COJIFOTHOM TEeMITepaTypoi, MepBhIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHECHHS SJICKTPHYECKOTO 3apsa, 3akoH KyroHa,
OpU 5TOM Pa3IMyYaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIGI JEACTBUS MAIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3anuyaTh YCJIOBHS WX
0€30macHOro MCIOJIb30BaHUS B IIOBCETHEBHOM KU3HH,

BBHITIONTHATD SKCIEPUMEHTHI M0 MCCIENOBAHUIO (PU3MUECKUX SIBICHUA W MPOIECCOB C HCIOJB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpH ITOM (POPMYIHPOBATH MpoOJIeMy/3aqady M TUIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIJIOKEHHOTO 000PYI0BaHUS, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOJIHI;

OCYIIECTBIISITh MPSMBIE ¥ KOCBEHHBIC M3MEPEHUS (DU3UUECKUX BEIMYUH, MPU 3TOM BBIOMPATH ONTHUMAJIBHBIN CTIOCO0
M3MEPEHUS U UCTIOTH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI;



MCCIIEIOBATh 3aBHCUMOCTH MEXNY (PU3NUECKHUMH BEJIMUYMHAMHU C UCIOJIB30BAHUEM MPSIMBIX W3MEPEHHI, TPU 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, PUKCUPOBATH PE3YIbTATHI OTYyUYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUAC TaOJIHIl U
rpaduKoB, AeNIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOyrofaTh mpaBmiia 0€30MacHOr0 TpyJa IHpHU NPOBEACHUM MCCIEIOBAHUN B paMKax y4eOHOTO HKCIEpUMEHTa,
y4eOHO-UCCIEIOBATEIbCKOM ¥ MPOEKTHOW JEATENbHOCTH C  HWCIHOJB30BAaHHEM HM3MEPHUTEIBHBIX  YCTPOMCTB W
1abopaToOpHOro 00OPYAOBAHMS;

pelaTth pacyEéTHBIC 3aa4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI W MPHUHIIMIIHI,
Ha OCHOBE aHajM3a YCIOBHS 3aJadd BBIOMpPATh (PU3UUECKYIO MOJENb, BBIACHATH (PU3NUECKHE BEIUYUMHBI U (POPMYIIBI,
HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOANTh PAacUYEThl M OIICHMBATH PEATbHOCTh TOJYYEHHOTO 3HAYCHHS (DU3MUECKON
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aU: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUUBYIO IIETIOYKY PACCYKICHHA C OMOPON Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCTIOJIb30BaTh TIPU pElIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTHUH JJs TIOWCKA,
CTPYKTYpUPOBAHUs, UHTEPIPETAMH U NPEICTABICHHUS Y4eOHOH M HayYHO-TOMYNSApHONW MH(OPMALUH, MOTyYeHHON M3
Pa3INYHBIX UICTOYHUKOB, KPUTHUECKU aHATM3UPOBATh MOJTyYaeMylo HH(pOpMaIuIo;

HNPUBOIUTH TPUMEPHl BKJIAaJa POCCHHCKUX M 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IPOLIECCOB OKPYKAOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KM3HM U OOecledyeHus: 0e30IMacHOCTH MpH
oOpamieHnun ¢ mnpuOopaMH W TEXHHUYECKUMH YCTPOWCTBAMHM, MJISi COXPAHEHHUS 30POBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpejie;

paboTaTh B IpyIIE C BBINOJHEHUEM Pa3IUYHbIX COLUHUANBHBIX POJICH, MIIAHUPOBATh pabOTy TPYMIIbI, PALIMOHAIBHO
pacnpeaensiTs 00sS3aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLUsX, aJ€KBaTHO OLECHUBATh BKJAj]
Ka)XJ0r'0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMON POOIIEMBI.

TEMATHUYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/ HanmeHoBaHMe pa3jeioB U TeM KosnuecTBo yacos DJIEeKTPOHHbIE
NporpamMmsl Bcero Kontposbnbie | Ilpakruueckue | (uuppoBbIe)




padoThI padoThbI o0pa3oBaTejibHbIE
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O IIO3HAHUSA
bubmmoreka [{OK
1.1 ®dwu3uKa 1 METOIbl HAYYHOTO MTO3HAHUS 2 0 0 httos://m.edsoo.ru/7FALbf72
Hroro no pazgeny 2
Pazpnen 2. MEXAHUKA
bu6moreka [IOK
21 Kutiemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7
Auraica 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7iA1bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnuoreka [JOK
3.1 9 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 0 0 bubnunoreka [JOK
' ®dazoBbIe IEPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 OneKTpocTaThKa 10 0 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41bf72
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[TocrosinHbIM 2nekTpudyeckuid TOK. Toku B bubnmoreka [JOK
4.2 12
PAa3JUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3rKa — Hayka O IPUPO/IE.
1 Hayunsie MGT(})[;BI HO?I,)H;)HI/ISI 1 0 0 bubnmorexa LOK
05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
HAyYHOUH KapTHUHBI MHpa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACATEIbHOCTH JIIOACH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 0 0 bubmuorexa [JOK
newkeHus. [lepemenienre, CKOPOCTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnuoreka [JOK
JIBUKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 0 0 bubnunoreka [JOK
JIIBHKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 0 0 bubmuoreka [JOK
CBOOOIHOTO IMTaCHUA 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHOe n1BUXKEHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 0 0 Bubmmorexa LIOK

26.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 0 0 bu6mmoreka [JOK



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

WuepiinalibHbIe CHCTEMBI OTCYETA. 28.09.2023 | https://m.edsoo.ru/ff0c3bed
Ilepsbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 cynepno3unuu cui. Bropoii 3akox bubmorexa HOK
YHEP ’ . 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepruaTbHON TOYKH

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHATbHBIX TOYEK 05.10.2023 | https://m.edsoo.ru/ffoc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsokecT. [lepBas kocMuyeckas bubmorexa HOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduuumeHt Tpenus.

13 Cuna czn OTI/IBJIeSI/I(if)I;I u BI/IE(GHI/II/I Bubmmorexa [JOK

P P 17.10.2023 | https://m.edsoo.ru/ffOc3f76
TeNa B XKUIKOCTH WJIH ra3e
Nmnynbc maTepuanbHON TOUYKH,

14 CHUCTEMBbI MaT€pUAIIbHBIX TOYECK. bubnuoreka [IOK
Nmmynbe critbl. 3aKOH COXpaHEHHS 19.10.2023 | https://m.edsoo.ru/ffOc43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGota 1 MOLITHOCTD CHUIIBI.

15 Kunernueckas sneprust bubnnoreka [JOK
MarepuaibHO Touku. Teopema 00 24.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTeHnmanpHas YHEPrUs.

[ToTennmanpHas sHEpPTUs 0

16 edo II\-I/[I/I OBaHHOI/frl: I?I]EII?IYT Bu6mmorexa LIOK

ACQOPMID PYIIHHBL 26.10.2023 | https://m.edsoo.ru/ffoc461a

IloTenunanbHas SHEpPTHUA TCJIa BOJIN3U
MOBCPXHOCTU 3eMin



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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17

[loTeHumansHble ¥ HEMOTEHIIMATIBHBIC
cuiiel. CBSA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

07.11.2023

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

18

JlabopaTtopHnast pabota
«HccnenoBanue cBsA3U pabOThI CUIIBI C
H3MEHEHHEM MeXaHHYeCKOU SHEPruun
TeJla Ha MPUMEPE PACTSIKCHHS
PE3UHOBOTO KI'yTa»

09.11.2023

19

KonTponbnas paborta o teme
«Kunemaruka. /luHamuka. 3aKOHbI
COXpaHEHUsI B MEXaHUKE)

14.11.2023

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

20

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Juddysus

16.11.2023

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

21

XapakTep ABUKECHUS U
B3aMMO/JICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHusl ra3oB, KUIKOCTEH
U TBEPHBIX TEI

21.11.2023

22

[locTynarenbHO€ U BpamaTesibHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuinbl. [1nedo cunbl. YciaoBus
PaBHOBECHS TBEPAOTO TeNa

23.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c41a6

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

28.11.2023

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

30.11.2023



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c41a6

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHenue MKT 05.12.2023 | https://m.edsoo.ru/ffoc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBUKCHHSI MOJICKYJI. Y paBHEHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [lanpToHa. ['a30BbIE 3aKOHBI 12.12.2023
JlabopaTtopHnast pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI 14.12.2023
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKoe IpeICTaBICHNUE 19.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuuectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATBEHOTO
raza

31 Buapl Temonepenaun Bubmorexa OK

26.12.2023 | https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

39 KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenave. AanadaTHbIM 28.12.2023 | https://m.edsoo.ru/ff0c5¢c36
poI1iecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NPUMEHECHHUE K H30TIPOIIeccam 09.01.2024 | https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akon bubmorexa HOK
PHpOAE. BTOP 11.01.2024 | https://m.eds00.ru/ff0c6230
TEPMOIUHAMHUKH

35 [Tpunnun nevicreus u KII1/ terumoBoi bub6mmoreka [{OK
MaITHBI 16.01.2024 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 18.01.2024

37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIOHEPTETUKU 23.01.2024

38 O6o06matomuii ypok «MostekysipHast bubnuorexa [JOK
¢u3nka. OCHOBBI TEPMOTUHAMUKI 25.01.2024 | https://m.edsoo.ru/ff0c6938
KounTponbnas paborta o teme

39 «Monekymnspras ¢uszuka. OCHOBBI Bubnmorexa [JOK

YIp ’ 30.01.2024 |  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenune n kuneHue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS ¥ OTHOCHUTEIbHAS

41 BJI&YKHOCTH BO3/lyXa. HacklmeHHbIH bubmorexa HOK
ap AYES- - 06.02.2024 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Teaa. AHU30TPOIHS

42 CBOWCTB KpHCTAILIOB. JKuakue bubmorexa HOK

P AR 08.02.2024 |  https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoOBpeMeHHbBIC
MaTepHaIbI
[TnaBneHwe U KpUCTAILTH3AIIHSL.
43 VY enpHas TenaoTa MaBJICHUS bubmorexa HOK
A ' 13.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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bubmuoreka [JOK

44
YPABHEHHE TEILIOBOIO danarica 15.02.2024 | https://m.eds00.ru/ff0c6820
DnexTpu3anus Tell. DICKTPUISCKUN
45 3aps. JIBa BUIa DIIEKTPUUECKUX bubmorexa HOK
DAL A P 20.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI;)J'I l[OBo HIfKH 3aK(I:H COXpaHEeHUs bubnmorexa LOK
YHpOBOZ ’ P 22.02.2024 | https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsjia
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUN bubnmorexa LOK
¥ ' p 27.02.2024 | https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB 31EKTPUYECKOTO
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTPUIECKUX MmoJier. JInHum 29.02.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOTo
49 nois. [Torenmuman. PasHocts bubmmorexa [OK
) . 05.03.2024 | https://m.edsoo.ru/ffOc6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 aniKT f[)CTaTI/ILIeI([:KOM noI;e Eubmorexa HOK
P ) 07.03.2024 | https://m.edsoo.ru/ffoc7018
JuanekTpuueckasi IpOHUIIAEMOCTh
. bubmuoreka [JOK
51 .K
IEKTPOSMKOCTE. Korencatop 12.03.2024 | https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmorexa [IOK
: pa- p p 14.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
JlaGopatopHas pabota "U3mepenue
53 N
3NEKTPOEMKOCTH KOHAeHcaTopa" 19.03.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

21.03.2024

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

02.04.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMEIIaHHOTO COCTMHEHHUS
PE3UCTOPOBY

04.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenua

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«3mepenue DJ1C ucTtouyHnka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHUS)

11.04.2024

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

16.04.2024

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

18.04.2024

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OpUMECHas POBOANMOCTh. CBOKCTBA 23.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-mepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUN TOK B PACTBOPAX U

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHS. 25.04.2024 | https://m.edsoo.ru/ff0c82bha
DNeKTpoIu3
DNEKTPUUECKUN TOK B Ta3ax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psil. 30.04.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHnenue. [IpaBuiia TeXHUKH 02.05.2024 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOTMHAMHKAY 07.05.2024 | https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocratuka. [locTossHHBIN 1 bubnunoreka [JOK
ANEKTpUIeCcKuil ToK. TOKH B 09.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepHbliil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" 14.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maromui ypok 1 bubnunoreka [JOK
o TemaM 10 kiacca 16.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

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

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

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Jluaus YMK T'. S, Mskumesa, M.A. TlerpoBoii. ®usuka (10-11) (b)

Uctounuk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-peryshkina-fizika-

10-11-b/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mmoteka IIOK, POII
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