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INOACHUTEJIBHASA 3AIIMCKA

IIporpamma no ¢usuke 6a30BOro ypoBHsI Ha ypOBHE CpeAHEro obuiero ooOpa3oBanusi pazpaboraHa
Ha OCHOBE IIOJIOKEHUH U TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM IIPOrpaMMBbl,
npeacrarieHHbix B ®I'OC COO, a takxe ¢ yuéroM denepanbHoi pabouell mporpaMMbl BOCIIUTAHUS U
KOHIICTIIMU TpernofaBanuss y4deOHoro mpenmera «®dusuka» B 00pa30BaTENbHBIX OpraHU3ALUAX
Poccuiickoit ®enepauuu, peaau3yrOlUX OCHOBHbIE 0Opa30BaTelIbHbIE IPOTrPAMMBI, IPOrpaMMBbI
Bocriutanust MKOVY «Cenunckas cpeansist 001ieoopa3zoBareinbHas MIKOIay.

Copnepxanue mnporpamMmsl 1o (U3MKE HANpaBleHO Ha (OpPMUPOBAaHHE ECTECTBEHHO-HAY4YHOM
KapTUHBI MUpa oOydatomuxcst 10—11 kmaccoB npu oOyueHnn ux Gusuke Ha 0A30BOM YpPOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOTrO noaxoa. [Iporpamma no gusuke coorserctByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yjbTaraM OOy4YeHHs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh peau3allii MEXIIPEIMETHBIX CBs3ell (PU3MKM C eCTeCTBEHHO-HAayYHBIMHU
y4eOHBIMH TIpeIMeTaMu. B Hell orpenenstoTcss OCHOBHBIE ENIM U3y4eHHs (PM3UKH HA YPOBHE CPEIHETO
obmero o0pa3oBaHMs, IUIAHUPYEMblE pe3yJlbTaTbl OCBOGHHMA Kypca (U3UMKU: JMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM ypOBHE).

IIporpamma o (pu3KKe BKIIOYAET:

e [IJJaHUpPYEMbIE pPE3yJIbTaThl OCBOEHUS Kypca (U3MKHM Ha 0a30BOM ypOBHE, B TOM YHUCIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0yyeHHUs..

dusnka Kak Hayka O HamOosiee OOLIMX 3aKOHAaX HPUPOJbI, BBICTyNas B KayecTBE Y4eOHOIO
IperMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAHMM 00 OKpYXKAlOIIeM MUpE.
[konbHBIA Kypc (U3MKM — CHUCTEMOOOpa3ylolUil A €CTECTBEHHO-HAayYHBIX Y4EOHBIX IPEeIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX XUMUEH, OMOJIOTHEH,
¢usnyeckoii reorpadueil u actrpoHomueit. Mcnonp3oBaHue n akTUBHOE MPUMEHEHUE (PU3HMUECKUX 3HAHUM
OTlpeseNsieT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPaHCIopTa,
OCBOEHHMSI KOCMOCA, ITOJIyYE€HHUS HOBBIX MAaTEpHUAlOB C 3aJlaHHBIMM CBOMCTBaAMM U Jpyrux. M3yuenume
(U3UKM BHOCUT OCHOBHOH BKJIaJ B (POPMUPOBAHNE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4yarouuxcs,
B (popMupOBaHME YMEHHMI NPUMEHATh HAy4YHBIH METOJ TO3HAHUS NPU BBHINOJIHEHUH MMM Y4EeOHBIX
HCCIIE0BAHMM.

B ocHOBY kypca ¢u3uku U ypoBHsI CpeiHero o01ero o0pa3oBaHus MOJI0XKEH psill UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBISIETCS JIOTMUECKH 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pas3lesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHO! (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (QU3UKH OOBEIWHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (HOpMUpPOBAHHME IPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U MOJIeE.

Hoes eymanumapuzayuu. EE peanuzanus mpennojaraeT HUCHOJIb30BaHUE TI'yMaHHTApHOTO
noTeHnrana (PU3N4ecKoil HayKu, OCMBICICHHE CBSI3M Pa3BUTHS (PU3UKHU C pa3BUTHEM OOILIECTBA, a TaKXKe
C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢pusnku npemnonaraeT 3HaKOMCTBO € HITUPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peann3yercs: MOCPEACTBOM BBEICHHS AJIEMEHTOB COAEPKAHUS, MOCBALIEHHBIX
HKOJIOTUYECKUM MPOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a
TaKxke 00CyKAeHUs IPOOIeM PALMOHATIBHOIO PUPOIONOIB30BaHUS U HKOJIOTHYECKOH O€3011acHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpeIHEro oO0Iero o0pa3oBaHUS SBISAIOTCS
¢dusmveckue teopuu (popmMupoBaHHE TPEACTABICHHN O CTPYKType MOCTPOCHHS (PU3NUECKON TEOpHH,



ponu GpyHIAMEHTAIBHBIX 3aKOHOB M PUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOE, T'PaHHUIIAX
MPUMEHUMOCTH TEOPUA, IJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CuCTeMHO-IeSITETbHOCTHBIM TMOAX0J B Kypce (GHU3MKU pealn3yeTrcs Npexae BCero 3a Cuér
OpraHM3aliy KCIEPUMEHTAIBHON AesTenbHOoCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca pusuku —
3TO UCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX PadoT,
KOTOpBIE B mporpamme 1o (usnke oObeIuHEHbl B OOLIMN CMHUCOK YYEHMYECKHX MPAKTUYECKUX PadoT.
Bbinenenne B yKazaHHOM NEepevHE JIAOOPATOPHBIX PabOT, MPOBOIUMBIX Ui KOHTPOJS M OLICHKH,
OCYILIECTBIISICTCSl YYaCTHUKaMH 00pa30BaTEIbHOTO MpoIiecca UCXOAs U3 OCOOEHHOCTEH TUIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. IIpu >TOM oOOecmeunBaeTcss OBIaJeHHE OOYYAIOUIMMHUCS YMEHUSMH
MIPOBOANTHh KOCBEHHBIE M3MEPEHMsI, UCCIICJIOBAHUS 3aBUCUMOCTEH (DPU3MUECKUX BEIUYHH U MOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHE yAENSeTCS PEUICHHIO PAacYETHBIX U KAayeCTBEHHBIX 3adad. [lpu »ToM i
pacu€THBIX 3aJady TNPUOPUTETOM SBIAIOTCA 33Ja4ydl C SBHO 3aJaHHOM (PU3MYECKOW MOETbIo,
MO3BOJISIIOIINE TPUMEHSTh W3YYECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jelia Kypca, TakK U
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3/ieioB. J{Js KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBJISIFOTCS 3a/1aHUs HA
OoOBsICHEHHE MPOTEKaHUsA (U3MUECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOUIEH >XU3HHU, Tpedyrolue
BbIOOpa (PU3UUECKON MOJICNN JJISi CHTYalluU MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECHEUYEeHUIO
y4e0HOro mporiecca 0a30BbIi YPOBEHb Kypca (U3HKH Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus JOJHKCH
U3Yy4aTbCsi B YCIOBUAX MPEAMETHOTO KaOuHeTa (U3UMKU WIM B YCIOBUSX MHTETPUPOBAHHOTO KaOWMHETa
NPEIMETOB E€CTeCTBEHHO-HAyYHOro IWKIa. B kabuHere QU3MKM JMOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE /sl BBIOJHEHMS YKa3aHHBIX B MpOrpaMMe No (u3MKe YYEeHHYECKHX
MPAaKTUYECKUX paboT U AEMOHCTPAMOHHOE 000py/I0BaHHUE.

JleMoHCTpalnoOHHOEe 000pyI0BaHHE (OPMHUPYETCSl B COOTBETCTBUU C MPUHIUIIOM MHHUMAJIbHON
JOCTaTOYHOCTH W O0ECIEeUMBACT IOCTAHOBKY IEPEUMCIICHHBIX B IMpOrpamMMme 1Mo (U3HUKE KITIOUYEBBIX
JEMOHCTpalMi A7 WCCIEAOBAaHUS M3Y4aeMbIX SIBJIEHUH M  TMPOLIECCOB, SMIIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyIOBaHHE JUIsI YYEHHMUECKUX MPaKTUYECKHX paboT Qopmupyercs B BuUje
TEMaTHYECKHX KOMILJIEKTOB M 00ECNeunBaeTcs B Pacdy€re OJHOrO KOMILIEKTa Ha JIBYX OOYJarOIIUXCH.
TemaTnueckue KOMIUIEKTHI JJaOOPaTOPHOTO 000PYIOBaHMS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
WCTIOJIH30BaHUH aHAIOTOBBIX M U(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BUjie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTPEMJICHHS OOYUYAIOUIMXCS K HAYYHOMY H3YYEHHUIO HPUPOIHI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BHUTHE MPEJCTABICHUI O HAYYHOM METO]IE TIO3HAHUS U (POPMHUPOBAHUE MCCIIETOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIIM SIBIICHHSIM;

e (opMHUpOBaHME HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHUS MaTepHH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmMHuUpOBaHHE YMEHHH OOBSICHATH SBICHUS C WCIONBb30BaHUEM (U3NYECKUX 3HAHUN H
HAYYHBIX JOKa3aTEeIbCTB;

e (opMHUpOBaHME MPEJICTABICHUA O posd (PUMKM JUIS PA3BUTHUS JAPYIMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX IieNieil obecreunBaeTcsl peleHueM CIIEeAYIONNX 3aad B MpoIecce M3y4YeHHUs
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHMs:

® TPUOOPETEHHE CUCTEMBl 3HAHUK 00 0OIMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKJIIOYass MEXAaHMKY, MOJIEKYISAPHYIO (U3MKY, DJICKTPOAWHAMHKY, KBAaHTOBYIO (GHU3UKY H
AJIEMEHTHI aCTPOPUHKH;



e (opMHUpOBaHME YMEHHMI NIPUMEHITh TEOPETUYECKHE 3HAHUS JJIsI OOBSCHEHUS (PHU3UUECKUX
SIBIICHUY B TIPUPO/JIC U JUUISI IIPUHATHUS IPAKTHUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB pEIICHUs PAa3IMYHBIX 33Jad C SIBHO 3aJlaHHON (U3UYECKOH MOEIbIO,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSITENILHOE CO37aHue (PU3MYECKOW MOJENH, aJeKBATHON
YCJIOBUSM 33J1a4H;
® TOHMMaHWe (U3MYECKHMX OCHOB M TMPHHIMUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;
® OBJIQJICHWE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAaHMA W TPOBEACHUS (PUIUUECKUX
OKCIEPUMEHTOB, aHaJM3a W HHTEPIpEeTauy HH()OpMaIUK, ONpEeACTICHUsS TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yIbTara;
® CO3JlaHUC YCIIOBHH JUIsI Pa3BUTUS YMEHHH MPOEKTHO-UCCIICIOBATEIILCKOM, TBOPYECKOM
JeSITeITbHOCTH.
Ha u3ydenune ¢pusuku (0a30BbIi YpOBEHB) Ha YPOBHE CPETHETO OOIIETr0 0Opa3oBaHUs OTBOTUTCS B
10 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
[Ipemuaraemerii B mporpamMme mo (Qu3MKe MepedyeHb JTa0OpaTOPHBIX W IMPAKTHYECKHX padoT
SIBIISICTCS. PEKOMEH/IOBAaHHBIM, YYUTEINb JeJacT BBHIOOP MPOBEACHUS JIAOOPATOPHBIX PAaOOT M OIMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTENW 00y4aroIuXCsl.



COJEPKAHUE OBYYEHUA

Pa3znes 1. ®u3uka v MeTOAbI HAYYHOI'0 MO3HAHUSA

®uszuka — Hayka o npuponxe. Hayuynele Meroabl MO3HaHUSA OKpyXKarowmero wupa. Poub
AKCIIEPUMEHTA U TEOPHUH B IIPOLIECCe MO3HAHMS PUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3MUeCKuX SBICHUNA U mpoiieccoB. Hayunbie rumoTe3bl. GU3NYECKUE 3aKOHBI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (prU3HUecKUX 3aKOHOB. [IpUHITNI COOTBETCTBUS.

Ponb 1 MecTo ¢u3uKku B HOpMUPOBAHHM COBPEMEHHOM HAYYHOI KapTHHBI MUpPA, B MPAKTHYECKOU
NEeATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AmHanoroBblie 1 IU(PPOBBIC U3MEPHUTENBHBIE IPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHUXKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro JBHKeHUs. Cucrema OTcuéTta.
Tpaexropus.

[lepemenienue, CKOpoOCTh (CpeaHSs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE NTEPEMEIIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NpPSIMOJMHEWHOE JBMKeHue. I'paduxu 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBmxeHue. J[BUKeHUE MaTepUaIbHOM TOYKU MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJI0 CKOPOCTBIO. YTJIOBas CKOPOCThb, JUHEHWHas cKkopocTh. Ilepmon u wactora oOpamieHusl.
IlenTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpOHCTBa W NPAKTHUECKOE NPUMEHEHHUE: CHUIOMETpP, IBUKEHHE CHapsOB,
LIENTHBIE U PEMEHHBIE MTEPEIaUH.

Jlemoncmpayuu

Monens cucteMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XaPAKTEPUCTUK JIBUKEHUS.

[Ipeobpa3oBanue ABMKEHHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hanpasiienue ckopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHue ABM>KEHUS Tela MO0 OKPY>KHOCTH.

Tema 2. lunamuxa

[Ipunnun otHocutenpHOCTH ['amunes. IlepBwiii 3akoH HeroroHa. HepuuanbHbBIE CHCTEMBI
OTCUéTa.

Macca Tena. Cuna. [lpunmun cynepno3unuu cuii. Bropoit 3akoH HbroToHa mjisi MatepualibHOM
ToukH. Tpernii 3akoH HploTOHA 151 MaTepHabHBIX TOYEK.

3aKoH BceMHpHOTo TAroteHus. Cumna Tsokectd. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbKEHUS U cuia TpeHus nokos. Koaddunument tperns. Cuna conpoTHBIEHUS IPU IBUKEHUU Tella B
AKHUJKOCTU WU rase.

[TocTynaTensHOE U BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpalleHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: TOAIIUITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMW MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKMHE U PE3MHOBOM 00pasle, oT
ux aepopManuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnyneec maTtepuanbHONM TOYKM (Tena), CUCTEMbl MaTepuaibHBIX ToueK. VMIylnbc CHIlbI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITyJibca. PEakTUBHOE ABUKEHUE.

Pabora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprusi MaTepuanbHOM TOUkH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[lorenunaneHas sHeprus. [loTeHnuanpHas 53HEpPrus ynpyro AePOPMUPOBAHHON MNPYKHUHBIL.
[TorennuanbHast SHEprus Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHunanpHble U HEMOTEHIMABbHBIE CUIIBL. CBSA3b pabOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnuyeckue ycTpoicTBa U MPAaKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED, IPYKUHHBIA IUCTOJET,
JBUKEHHE PaKerT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHMEM MEXaHHUYECKOW PHEpPruu Tela Ha MpUMepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipuasi pu3nka 1 TepMOIHMHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpHMM M HUX ONBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBuxenue. Juddysus. Xapakrep ABMKEHUS M B3aUMOJICHCTBHUS YacTHIl BELIECTBA.
Mogenu cTpoeHHs ra30B, KUIAKOCTEH U TBEPABIX Tell U OOBSICHEHUE CBOMCTB BEIlECTBA HA OCHOBE 3TUX
Mozenen. Macca u pazmepsl Mosekyn. KomnuectBo Benectsa. [locrosanas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens nneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH UIEATTBHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeIHed KHHETHYECKOHM SHEprHMM TEIJIOBOTO JBMKEHUS
yactull raza. [Ilkama tremnepatyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona.
3akoH Jlanbrona. M3omporeccsl B uaeaqbHOM T'a3e ¢ OCTOSHHBIM KOJIMYECTBOM BeriecTBa. [ paduyeckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.



TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOUINE JAUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOJIEKYJl OpPraHHYECKUX
COCTUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIas IPUPOLY JaBIECHUS ra3a Ha CTEHKH cocyaa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJICATIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MepeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnegoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonunaMmuyeckasi cuctemMa. BHyTpeHHSs SHeprus TepMOIMHAMHYECKON CUCTEMBI B CIIOCOOBI €
n3MeHeHus. KommdectBo TemnoTel M padbora. BHYTpeHHssS 3HEprusi 0JHOATOMHOIO HEaJbHOrO TIasa.
Buasl Termonepenayuu: TemonpoBOIHOCTh, KOHBEKLIUS, U3Ty4yeHUE. Y IeJbHas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TEII0ThI pH Terionepeaaye.

[Tonstne 06 ammabatHom mporecce. IlepBblit 3akoH TepMmoanHamukH. [IpuMeHeHHE MepBOro
3aKOHa TEPMOJAMHAMUKH K m3omporeccam. [ padudeckas nHTEpnpeTanus paboThI rasa.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJE.

TennoBele Mammubl. [IpuHIUOBI AelcTBUS TeEIUIOBBIX MamMH. [IpeoOpa3zoBaHusi sHEpruu B
TerioBbIX MamuHax. KoadduimeHnt mnoneznoro aeiictBusi TeruioBod MammHbl. [ukn Kapao u ero
KO3 (HULIUEHT MOJE3HOro AEHCTBUS. DKOJIOTHYECKUE IPOOIEMBbI TEIII0IHEPTETHKHY.

TexHuueckue yYCTpOHWCTBA M MPAKTHUUECKOE NPUMEHEHHWE: JIBUraTeilb BHYTPEHHErO CrOpaHMs,
OBITOBON XOJOJWIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHENW SHEPIUM Tella MPU COBEPILEHUU pabOThI: BbUIET MPOOKHU U3 OYTHUIKHU MOA
JeWCTBUEM  CXKaTOro  BO3JlyXa, HarpeBaHue H@upa B JATYHHOH TpyOke NyTEM  TpeHUs
(BuICOIEMOHCTpAITHS ).

V3MeHeHMne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Ipu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniwie cocmoanusa eeujecmea. DPazosvie nepexool

[TapooOpazoBanne u KoHJeHcauus. VcnapeHue u KumneHue. AOCONIOTHas M OTHOCUTEIbHAs
BIQXXHOCTh BO37ayXa. HacelmeHHbpId Tmap. YaenpHas TemioTa Mapoo0pa3oBaHus. 3aBUCUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Tépnoe teno. Kpucrammueckue n amopdHbie Terna. AHU30TPONHS CBOMCTB KpUcTaLioB. JKuakue
kpuctamibl. CoBpeMeHHble MaTtepuaibl. [lnaBnenne u Kpuctamimsaius. Y AelbHas TEIUoTa IMJIaBIEHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOroO OaaHca.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJyYEeHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCII€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILEHHBIX MTAPOB.



Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IUJIABICHUS KPUCTAILUTIYECKOTO BEIIECTBA.
JleMOHCTpalys KpUCTaILIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoauHaMunka

Tema 1. Inexmpocmamuka

DnekTpuzanus Tel. DJeKTpuueckuil 3apsia. JBa Buma snekTpuyeckux 3apsgoB. [IpoBonHuKw,
JUAJIEKTPUKHU U TTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHMSI SJIEKTPUUYECKOIO 3apsiia.

B3aumopeiictBue 3apsgoB. 3akon Kynona. TodeuHBIN 3JEKTpUYECKHM 3apsii. DIEKTPUUYECKOe
nosie. Hanpspk€HHOCTD 3iekTpuyeckoro noiid. [lpuHumn cyneprnio3unuu 3yeKkTpudeckux nosei. Jlunuum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,

PaGora cun snexktpocratudeckoro mousd. Ilotennman. Paznocts morteHnuanoB. [IpoBonHuku u
JTUBJIEKTPUKHU B DJIEKTPOCTATUUYECKOM MoJie. J(UaneKTpuueckas NpOHULAEMOCTb.

Onekrpoémkoctb.  KonzmeHcarop.  DJEKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.  DHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOM,  3IIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE AJIEKTPONpUOOpPOB, KOHJEHCATOP, KONMPOBAJIBHBIN armapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre Ha3EKTPU30BAHHBIX TEII.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKH B 3IEKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBNIEeKTPUKHU B 3JIEKTPOCTATUUYECKOM TIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/INA MIACTUH, PACCTOSTHUS MEXKY
HUMH U TUIICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHS CYLIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [ToCTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma ai1g y4acTka 1enu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHBIEHUE BemiecTBa. [locnemoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeTMHEHUE TPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOmHOCTb AIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAsl CUJIAa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMma ISl MOJHOM
(3aMKHYTOI) 251ekTpuueckoii emu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAs MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHBIICEHUS] METAIJIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogauku. CoOCTBEHHAsI U TIPUMECHAS] MPOBOAMMOCTbD MOJIYNPOBOAHUKOB. CBOMCTBa P—N-
nepexoa. [lomynpoBoJHUKOBEIE IPUOOPHI.



DNEeKTpUUECKUH TOK B pacTBOpPAx U pacijiaBax AJIEKTPOJUTOB. DIEKTPOIUTHUECKAsT AUCCOLUALIMSL.
DIIEKTPOJIN3.

OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuyeckue ycTpoWcTBa M INPAKTHYECKOE IIPUMEHEHHE: aMmIIepMETp, BOJBTMETP, PEOCTaT,
HUCTOYHUKU TOKA, 3JIEKTPOHAIpEBATEJIbHBIE NPUOOPHI, AIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHbIH JMOJA, TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJIYNPOBOJAHUKOBBIA U0/,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSKEHUSL.

3aBUCUMOCTb CONIPOTHUBIICHUS LWIMHIPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOMIAAH ITOIEPEYHOTO
CEYECHMS U MaTepHaa.

CMenianHO€ COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABUKYIIeH cuiibl. KopoTkoe 3aMblkaHie ralbBaHMUECKOT0 3JIEMEHTa U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMEIIaHHOTO COEJMHEHUS PE3UCTOPOB.

N3mepenue 3eKTpoABUKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHBIICHUS.

Habmtonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3U

W3yuenne xkypca ¢usuku ©6a3oBoro ypoBHs B 10 Kiacce ocymiecTBisiercs ¢ y4€ToM
COJIEPKATENIbHBIX MEXIIPEJMETHBIX CBS3€l C KypcamMH MaTeMaTHKH, OMOJIOTMM, XUMHUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnvle nonwsimusi, CBS3aHHBIE C M3yYEHHUEM METOJIOB HAYYHOI'O IO3HAHUS: SIBJICHHE,
Hay4HbI (QakT, rumnoresa, (Qu3MUecKas BeJIWYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, HKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHUH, JMHeWHass (yHkuus, napaboina, rumepbona, Ux
rpadvKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MTPOEKIIMHM Ha OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABM)KEHUE B KUBOH mpupone, nuddysus, ocMoc, TEII000MEH KUBBIX
OpPraHMU3MOB (BH/bI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: THCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEH M Ta30B, AIEKTPUYECKHE CBONCTBA METAJLIOB,
ANEKTPOIUTUYECKAs TUCCOIMAIIMSI, TalIbBaHUKA.

l'eoepaghus: Ba)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUe IBUKEHUH C HCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIMITHUKY, UCIOJNb30BaHUE 3aKOHA COXPaHEHHsI UMITYJIbCa B TeXHUKE (pakera, BOJOMET M JApYrHe),
JBUTATE]b BHYTPEHHEro CropaHus, IapoBas TypOWHA, OBITOBOM XOJNOIWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJIYYE€HHsI COBPEMEHHBIX MaTEpUajoB, B TOM YHCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUH,
ANIEKTPOCTATUYECKAsl  3all[UTa, 3a3eMJICHHE OJEKTPONpHOOpOB, KCEPOKC, CTPYHHBIM MpPUHTED,
3JIEKTpOHArpeBaTelbHbIe TPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBaHUKA.
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INIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro npeamera «Pusnka» Ha ypoBHE cpeaHero odimiero oOpasoBaHus (0a30BBbIi
YPOBEHbB) TOJKHO 00ECTICYHUTh JOCTUKEHUE CIACIYIONINX JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeamera «Du3ukay TOJKHBI OTpaXKaTh TOTOBHOCTH
U cOocOOHOCTh 00YYaIOIINXCSl PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTHYHOCTH,
CUCTEMOH IIEHHOCTHBIX OpPHEHTAIlMH, TIO3UTHBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO O0OIeCTBa, pacIIUpEHHE KU3HEHHOTO OIbITa U OIbITa
JESATEIILHOCTH B TIPOIIECCE Peall3alliid OCHOBHBIX HAINPABJICHUNA BOCIUTATEIHLHOUN NEATEIHHOCTH, B TOM
YyCclie B YaCTH:

1) rpa:k1aHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaroIIEerocs KaK aKTMBHOIO U OTBETCTBEHHOIO
YJieHa POCCHICKOTO O0IIECTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTh B HHTEPECAX IPAXKTAHCKOTO OOIECTBA, y4aCTBOBATH
B CAaMOYIIPaBJICHUU B 00pa30BaTeNbHON OpraHu3alum;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIILHBIMU WHCTUTYTAMH B COOTBETCTBUHU C WX (DYHKIUSMHU H
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOM JIEATSIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHUSM POCCHUUCKUX YUEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, SITUICCKOTO ITOBECHHSI,

CIIOCOOHOCTh OIICHMBATh CHUTYAaI[MI0 M TPUHAMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHHE K MHpY, BKIIOYas OSCTETHUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS:

WHTEpEC K pasiuYHbIM chepaMm MpodecCHOHATBLHON JeATEIHHOCTH, B TOM YHCIE CBS3aHHBIM C
(bu3MKON U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymyiel mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO W caMooOpa3oBaHHI0O B oOnactu (QU3MKH Ha
MPOTSKEHUH BCEW JKU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOW  KYNbTYpbl,  OCO3HAaHUE  TJO0AJIBHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYILECTBICHUE JCHCTBHII B OKpY)KAlOIIEW Cpele Ha OCHOBE 3HAHMS LieJiel
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;
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pacuipeHre OmbiTa JAEATEIIFHOCTH AKOJOTHYECKOW HANpPaBICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHW# Mo usuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢bu3nveckoil HayKw;

OCO3HAHHME IICHHOCTH HAyYHOH JESITEIbHOCTH, TOTOBHOCTh B TpOIECCe HU3ydeHHs (UBUKH
OCYIIECTBISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO eI TEIBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
Ba3oBblie joruyeckue aeiicTBus:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIpEICTIATH LENU AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3pabarhiBaTh IJIaH pEIICHHs MPoOJieMbl ¢ y4y€TOM aHalIKM3a HMMEIONIMXCS MAaTepHalbHBIX M
HEMAaTepHaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEJSIM, OLICHUBATH
PHICKH TTOCIIEICTBUI eI TETLHOCTH;

KOOPJIUHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBUSAX PEANTbHOTO, BHUPTYAIBHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble nccienoBaTebcKue 1eiicTBUS:

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOAaMU (PU3HUECKON HAYKU;

BJIQJIETh HaBBIKAMH YUEOHO-HMCCIIEIOBATEIBCKON U MPOEKTHOW NEATEIFHOCTH B 00JIACTH (PH3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOHMCKY METO/OB pELIeHMs 3a/1ad (PU3UUYECKOro
CoZIep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

BIIQJIETh BHJAMU JEATEIBHOCTH 1O TMIOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpHpeTaIu,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3IUYHBIX y4eOHBIX CHTyalHsX, B TOM YHUCIE TPHU CO3TaHUHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBUKH;

BBISIBIISITE TIPUYMHHO-CJIEJICTBEHHBIC CBS3M M aKTyaJHM3UpOBATh 3a/1ady, BBIABUTATh THUTIOTE3Y €€
pellleHrs, HaXOIUTh apryMEHTHl IS JOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh MapaMeTpbl H
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJIYUCHHBIE B XOJ€ PEUICHHS 3aJauyd pPe3yJbTaThl, KPUTUUYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIEC 3a/1a4il B 00pa30BaTENbHOM NIEATEIHHOCTH, B TOM YHUCIIe
IpU U3yYeHUH (PU3UKU;

JlaBaTh OLEHKY HOBBIM CHUTYAI[USM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (GU3UKE B MPAKTHUECKYIO 00IacTh KHU3HEIEATEILHOCTH,

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, TIpeJIaraTh OPUTHHAIBHBIC TOAXOIbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BIIa/IETh HaBBIKAMH MOJy4YeHUs MHPOpMAIUU (PU3UIECKOTO COJEP)KAHUSI U3 HCTOUYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSATENIBHO OCYIIECTBISATH TIOWCK, AaHaIW3, CHUCTEMATH3alMI0 ¥ HHTEPIPETAIUIO
nH(OpMAILIUY PA3TUYHBIX BUIOB U (OPM TPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJIb30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3al[MOHHBIX 3aJad C COOJIOJCHHEM TpeOOBaHUMN
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SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, TMTHEHBI, PeCypcoCcOepexeHHs, MPABOBBIX M ITUYECKHX HOPM,
HOPM MH(OPMALIMOHHON 06€30M1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACpKAaHUS B pa3zIMYHBIX (opmarax C y4€TOM Ha3HAYCHUS
nH(pOpMaLIUY U 1IeNIeBOI ayAUTOpUH, BEIOHUpas ONTUMANIBbHYIO ()OPMY MPEACTABICHUS U BU3YyaIH3aI[1H.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILLIECTBIIATh OOLEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIBHON paboOThI;

BbIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JeHCTBHH ¢ y4éTOM OOIIMX MHTEPEecoB U
BO3MOXKHOCTEH Ka)KJ10T0 YJ€Ha KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 110 €€
JOCTH)KCHMIO: COCTaBIIATH IUIAH JEWCTBUM, pacHpeneisaTbh poONM C Y4ETOM MHEHUM YYaCTHHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMaHJIbI B OOIIMI pe3yabTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJAE€U C TO3UIUM HOBHU3HBI, OPHUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJIEHUE B PA3IMYHBIX CHUTYalUsX, IMPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBUS
Camoopranmuzanus:

CaMOCTOSITENILHO OCYILECTBIISTh MI03HABATEIbHYIO JIEATENBHOCTh B 001acTH (PU3UKH U aCTPOHOMHUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 33JaUH;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PELICHUs pAaCUETHBIX U KAUYECTBEHHBIX 3a/1a4, IJIaH BHIMOJIHEHUS
MPAKTUYECKOH pabOThI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHUIH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paclIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO 3pyIUIUU B 001acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTYyalusIM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBHE PE3YJITATOB IIEJISIM;

BJaJIeTh HaBBIKAMHU IO3HABATENIbHOW pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHM H
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

UCIOJIb30BATh MPUEMBI pedIeKCHUH ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U JTOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B nporuecce 10oCcTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOEGHUS POTpaMMBbI O (hU3HKe IJIs1 yPOBHS
cpeaHero obmero oOpa3oBaHUs y OOYYaIOLIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIN HHTEIUIEKT,
Ipernoiararomuil copMUpOBaHHOCTH:
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CaMOCO3HaHUSs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHHE, BUICTD
HalpaBJICHUs Pa3BUTUS COOCTBEHHON SMOLMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJCHHE, CIIOCOOHOCTh alalTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHHSIM U IPOSIBIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHE! MOTHBALH, BKIIIOYAIOLIEH CTPEMIICHUE K JOCTMIKCHHUIO LM U YCIEXY, ONITUMH3M,
MHULMATUBHOCTh, YMEHUE JIECTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEN;

SMIIATUH, BKJIHOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JIPYI'HX, YUUTHIBAThH
€ro MPH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C APYTUMH JIFOJIbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3penarb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonimy o6yuenust B 10 kJacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIh U MECTO (PM3UKU B (DOPMHPOBAHUH COBPEMCHHOW HAyYHOM
KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUYECKOH IEsITeNbHOCTU
JIIOJICH;

YUUTBHIBATh TPaHUIBI MPUMEHEHHS] W3YYCHHBIX (U3MYECKHX MOJeNel: MaTepuanbHas TOYKa,
WHEepIMaibHasl CUCTEMA OTCU€Ta, aO0CONIOTHO TBEPIOE TENO, WICAIBHBIN ra3, MOJEIU CTPOEHHUS Ta3oB,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUECKUI 3apsi/i IpU pelieHud GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3nyecKkue sIBJIEHUsS (MPOIECChI) U OOBACHITH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA W DJEKTPOJAMHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKEHHE, CBOOOTHOE IaJICHUE TeJ, JIBWKEHHE IO OKPYKHOCTH,
WHEepLHUs, B3auMojencTBrue Tei, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeN, W3MEeHeHWe o0BbEMa TeNn MpW HarpeBaHuM (OXJAXKIECHWU), TEIJIOBOE paBHOBECHE, HCIAPEHUE,
KOHJIEHCAllUsl, IUIaBJIEHNUE, KPUCTAJUIN3allks, KUIIEHUE, BIAXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a
MIPU €r0 HAarPEeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXK/Y IMapaMeTpaMu COCTOSHUS ra3a B M30MpoIeccax,
ANEKTPU3ALINS TeJl, B3aUMOJICHCTBHE 3apsi/IOB;

OMHCHIBATh MEXAHUUYECKOE IBMIKEHUE, HMCIOJb3Yysd (DU3NYECKUE BEIWYUHBI: KOOpAWHATA, MYTh,
NepeMeNIeHne, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUJla, UMIYJIbC Tejla, KUHETHYecKas SHeprus,
MOTEHIIMAIbHASL DHEPTHUsl, MEXaHW4Yeckasi paboTa, MeXaHU4YecKasi MOIIHOCTh; MIPU ONMUCAHWUU TPABHIHHO
TPaKTOBaTh (PU3MYECKHI CMBICT HCIONB3YEMBIX BEINUYHMH, MX O0O03HAYEHHS W EJAMHHUIIBI, HAXOIUTh
(hopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETUUNHAMU;

OMHCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBJICHHS, UCHONB3YS (pU3mveckue
BEJIMYMHBI: JAaBJICHUE Ta3a, TEeMIepaTypa, CPEeAHss KHHETHYECKas SHEPrusi XaOTHUYECKOTO JIBMKCHUS
MOJIEKYJ, CPEeTHEKBAIPATHYHAS CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPTUs, paboTa
ra3a, Kod()QUIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATEINS; TIPH ONMHMCAHUH TPABWIBHO TPAKTOBAThH
(GU3MYECKUN CMBICIT HCIONIb3YEMBIX BENUYHMH, WX OOO3HAYCHHs] M EJIMHUIBI, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIONIME JAHHYIO (PM3UYECKYIO BEJTUYHHY C APYTUMHU BEIUIHHAM;

ONMHCHIBAaTh HW3YYEHHBIE JJIEKTPUUYECKHME CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mporecchbl), HCMONB3Ys (U3MUECKHE BEIMYUHBL: DIEKTPUUYECKUM 3apsii, DSJIEKTPUYEcKoe IIoJie,
HaIpsHKEHHOCTh TOJIA, MOTEHIHMAl, Pa3HOCTh IMOTEHLUAJIOB; MPH OMNHCAHWM NPABWIBHO TPaKTOBATh
(UBUYECKUN CMBICIT HWCIIONB3YEMBIX BEITWYHH, WX OOO3HAUYCHHUS W CIAWHHIIBI, YKa3bIBaTh (hOPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIIMUYNHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCTONb3Yd (PU3NUECKHE 3aKOHBI M MPUHIIUIIBL:
3aKkoH BcemMupHoro tsarotenus, |, Il u Il 3axonst HetoToHa, 3aK0H COXpaHEHHS] MEXaHUYECKOW SHEPIHH,
3aKOH COXpaHEeHMsI MMITYJIbCca, MPUHLUI CYNEPHO3UIUN CHUJI, MPUHIUI PaBHONPABUS HMHEPIHAIbHBIX
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CHCTEM OTCUY€Ta, MOJIEKYJISIPHO-KMHETHUYECKYIO TEOPHIO CTPOCHMS BEIIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeAHel KMHETUYECKOH SHEpruy TEIJIOBOr0 JABMXKEHHSI MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypoH, MepBbIii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOT0 3apsiia, 3akoH KysoHa, mpu 3TOM pasianyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPR)KEHUE U YCIOBHUSA (IpaHULbI, 00JacTH)
PUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHLUIBI ACUCTBUS MAaIIMH, HOPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTh yciaoBUs UX O€30MaCHOTO MCIIOIB30BaHMS B IOBCEAHEBHOM KU3HM,

BBINOJIHATE  SKCIEPUMEHTHl 10 MCCIEIOBAHHUIO (U3MYECKUX SBJICHUH M IPOLECCOB C
MCTOJIb30BAHUEM NPSMBIX U KOCBEHHBIX H3MEPEHHH, Mpu 3ToM (opMynupoBaTh mpodiiemy/3agady U
TUIIOTE3Y Yy4eOHOI'0 HKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000pyI10BAHUS, IPOBOIUTD
OIIBIT U OPMYIIMPOBATH BHIBOJIBI;

OCYILLIECTBIIATh NPsSMbIE U KOCBEHHbIE M3MEpEeHMs (PU3MUECKUX BEIMYUH, MPU 3TOM BHIOHMpATh
ONTUMANIBHBIA CIIOCO0 M3MEpPEHHS W HCIOJIb30BaTh M3BECTHBIE METOABI OILEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

WCCIIEIOBAaTh 3aBUCHMOCTH MEXKIy (HU3MUECKUMH BEIMYMHAMHU C HCIIOJIb30BAHHEM IPSIMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh Pe3yJbTaThl IOJyY€HHON 3aBUCUMOCTH
(bU3NYEeCKUX BETUYMH B BUJE TaOIUI] U TPpadUKOB, JeTaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,

coOyoaTh IpaBuiaa OE30IIaCHOrO TpyAa HpU NPOBEICHUM HCCIEIOBaHMHA B pamkKax y4eOHOro
OKCHEPUMEHTa, Y4eOHO-HCCICIOBATENbCKOH M TPOCKTHOH  JESITETBbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOUCTB U JJAOOPaTOPHOI0 000PYAOBaHUS;

pemaTh pacu€THBIC 3a7addl C SBHO 3aJaHHOW (DM3MYECKOHW MOJIENBI0, WCHOJB3Yysd (pHu3HuecKue
3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACTATDH
¢busnveckre BEMIUHBI U (HOPMYITBI, HEOOXOAUMBIE IJIsi €€ PEeHIeHHs, TPOBOIUTH PAaCcUEThl U OIIEHUBATh
PeaTbHOCTh MOJIyY€HHOTO 3HaUeHUsS (PU3HMUECKON BEITUYHMHBI;

pemaTh KadyeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEYHMBYIO  IEMOYKY
paccyXJIeHUI ¢ ONOopoi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

WCITIOJB30BaTh TPU PEHICHWH YYEOHBIX 3a/1a4 COBPEMEHHBIE WH(MOPMAIMOHHBIE TEXHOJOTHUHU IS
MIOUCKA, CTPYKTYpHUPOBAHMS, HHTEPNPETALMU U NPEACTaBICHUs Y4eOHOW M Hay4yHO-MOMYJISPHOH
nHpOpMAINY, TOJYYCHHOW W3 PAa3IMYHBIX HCTOYHHMKOB, KPUTHUECKH aHAIU3UPOBATH IOIYYaeMYIO
nH(pOpMaInIo;

MPHUBOANTH TPUMEPHI BKJIAJa POCCHUCKHX M 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIOJh30BAaTh TEOPETHUYECKHE 3HAHHS 1O (HU3MKE B TIOBCEIHEBHOW JKM3HM ISl OOeCTIeUeHHS
0€30macHOCTH TpU OOpalleHuH ¢ MNpUOOpPaMU M TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPaHEHHS
3IIOPOBBSI U COOITIOJICHHUSI HOPM KOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyINIe C BHIMOJIHEHHEM PAa3JIMYHbBIX COLMAIBHBIX POJIEH, IIIaHUPOBaTh paboTy rPYMIIbI,
paIMoHABFHO paclpeneNaTh 00I3aHHOCTH W TUTAHUPOBATh JIEATEIILHOCTh B HECTAHIAPTHBIX CHTYAIUSX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBAEMOi IPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne HauMmenoBanme KosnuecrBo yacos DJIeKTPOHHbIE
n/-n PasiesioB M TeM B KoHTpoJbHbIe IIpakTH4ecKHe (uudpoBbie)
NporpaMmel cero paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pazgen 1. PU3UKA U METO/JIbI HAYUYHOT' O ITIO3HAHUSA
11 ®Pu3nka U METOAbI 2 0 0 bubnmuoreka [TOK
' HAYYHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pasnery 2
Paznen 2. MEXAHUKA
bubanorexa [JOK
21 Kurevariia > ! 0 https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
2.2 7 0 0
Auszamica https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS B 6 1 1 bubnuoreka [TOK
' MeXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18
Pazngen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 Bubmorexa [IOK
' KHHETUYECKO# Teopuu https://m.edsoo.ru/7f41bf72
3. OcHOBBI 10 1 0 bubaunoreka [JOK
TEPMOMHAMUKHI https://m.edsoo.ru/7f41bf72
i3 Al"peFaTHH; COCTOSTHUS : ; . Butmorexa LIOK
' Betilectna. Tasonbie https://m.edsoo.ru/7f41bf72
MePEeXO0 bl
Hroro mo pazueny 24
Paznen 4. QJJIEKTPOJANHAMUKA
Bbubaunorexa [IOK
4.1 1 2
DUEKTpOCTATHKA 0 0 https://m.edsoo.ru/7f41bf72
TlocrosiHHbII
42 3IEKTPUUECKUN TOK. 12 1 0 bubanoreka [JOK
' Toku B pa3mYHbIX https://m.edsoo.ru/7f41bf72
cpenax
HUroro no pazneny 22
PesepBHOE Bpems 2 0 0
OO1ee KOINYECTBO YacoB IO 68 4 4
porpamme



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

16

IHOYPOYHOE IINTAHUPOBAHHUE

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoasusie | IIpakTuueckme
n/n Bcero H3yYyeHHs] | oOpa3oBaTelbHbIE
padoThI padoThI
pecypcbl
®uznka — HayKa o IpHUpoJIE. Bubmmorexa [IOK
1 Hay4Hble METO/IbI TO3HAHHUS 1 0 0 05.09.2023 | https://m.edsoo.ru/ff0
OKPY’KaIOIIero Mupa c32e2
Ponb n Mecto duzuku B
(hopMupoBaHUN COBpPEMEHHOMH Bubmmorexa [IOK
2 HAyYHOUH KapTHUHBI MUPA, B 1 0 0 08.09.2023 | https://m.edsoo.ru/ff0
MPaKTUIECKOH NesTeIbHOCTH c33e6
moaen
CraproBast [UarHOCTHYECKas bubamorexa LIOK
3 . 6(I;)Ta s 1 1 0 12.09.2023 | https://m.edsoo.ru/ff0
P c3508
MexaHnueckoe JBUKEHUE.
OTHOCHUTEIHHOCTh bubaunoreka [JOK
4 MEXAHUYECKOTO JIBHIKEHUS. 1 0 0 15.09.2023 | https://m.edsoo.ru/ff0
[TepemerieHue, CKOPOCTb, €3620
yCKOpeHHe
PaBHOMEpHOE NpsIMONHHENHOE Bubmorexa [IOK
5 JBHXEHHE. PaBHOYCKOpEHHOE 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0
NPSMOJIMHEHHOE JIBIKCHHUE c372¢
CB00OIHOE TaEeHHE. bubarorexa [TOK
6 Yckopenue cBOOOIHOTO 1 0 0 22.09.2023 | https://m.edsoo.ru/ff0
MmajgeHus c39cc
KpuBonmaeiiHoe ABMXEHNE. Bu6mmorexa [IOK
7 i 1 0 0 https://m.edsoo.ru/ff0
JIBmxeHne MaTepUaIbHON 96.09.2023 p
TOYKH TI0 OKPYKHOCTH c3ada
11
. E:Hllnn I;TI;OCHZHLHO:TH BuGmuorexa LIOK
niest. IHepuuaibHbI
8 . P . 1 0 0 https://m.edsoo.ru/ff0
cucteMmsl orcuera. [lepBorit 29.09.2023
c3be8
3akoH HproTOHA
IC\/Ia(;ca zzna. CI/ICJIa. r}[}pl/z)HI(I)I/UIH bubaurorexa [JOK
TIEPIIO3UIKMHU CH1. BTOpoii
9 YHCPHOSHIH CHIL. BTOp 1 0 0 03.10.2023 | https://m.eds00.ru/ff0
3akoH HproTona ajis
N c3be8
MaTepHaIbHON TOYKU
Tremmii saxon HeoToHa Bubmorexa [IOK
10~ DeTHH SaKON HRIOTOHA A 1 0 0 06.10.2023  https://m.edsoo.ru/ff0
MaTepHaIILHBIX TOYEK
c3be8
3aK0H BCEMHUPHOTO TATOTEHUSI. bubamoreka [JOK
1 Cua msoxectu. [lepsas ! 0 0 10.10.2023 https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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KOCMHYECKasA CKOPOCThH

Cua ynpyroctu. 3akoH ['yka.

€3d00
bubaunorexa [JOK

12 0 13.10.2023 | https://m.edsoo.ru/ff0
Bec Tena
c3el8
Cuna Tpec}mﬂ. Koaddrmment BuGmiorexa LIOK
TpeHus. Cuia CONpOTUBIICHUS
13 pe a corpoTHaie 0 17.10.2023 | https://m.eds00.ru/ff
NP JBIDKEHUH Tella B
c3f76
JKUJIKOCTH WITH ra3e
IlocrynarensHoe u
s
14 A ' 0 20.10.2023  https://m.edsoo.ru/ff0
MowmeHT cuiel. I1ne4o cumsl. 4126
YcnoBus paBHOBECHs TBEPAOTO -
Tena
HNmnynbe MaTepuaabHOU
areprm To%eK bGonexa LIOK
15 P ’ 0 24.10.2023 | https://m.edsoo.ru/ff0
Nmnynbe cuibl. 3akoH
c43d6
COXpaHEHHMs] IMITYJIbCa.
PeaxkTuBHOE ABU>KEHUE
PaboTa 11 MOIIIHOCTH CHIIBI.
Kunernueckas sneprus Bubmorexa [IOK
16 MaTepUanbHOW TOUKH. 0 27.10.2023 | https://m.edsoo.ru/ff0
Teopema 00 U3MEHEHUH c4502
KMHETUYECKOU S3HEPIUU
[NorenumansHas sHEPTHUSL.
II
o
17 YHPYTO ACQOPMHP 0 https://m.edsoo.ru/ff0
npyxuHsbl. [loTeHIMansHas 07.11.2023 461a
SHeprus Teja BoImu3u —
MOBEPXHOCTH 3eMITH
[NorenmansHeIe U
HENOTeHINAIbHbIE CHJIBI.
C 6
H:SZI;eT I/(I):JI'I:LHLIX CcHII C bubamorexa LIOK
18 B . 0 10.11.2023 | https://m.eds0o.ru/ff0
M3MEHEHHEM MEXaHHUYEeCKOi
c478c
SHEPTUHU CUCTEMBI TelI. 3aKOH
COXpaHEHHUs MEXaHUYEeCKOMI
SHEPrUU
Jlabopamopnas paboma
«Hccnedosanue cesa3u pabomul
19 Cubl ¢ u3meHejHueM 0 14.11.2023
MexanuiecKkou dHepauy mena
Ha npumepe pacmsaiceHus
DE3UHOBO20 HC2YMAy
Koumponvnas paboma no
20 meme «Kunemamuxa. 1 17.11.2023

Jlunamuxa. 3axonv
COXpaHeHusl 8 MEXAHUKE»



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
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OCHOBHBIE TTOJI0KEHHS
MOJICKYJISIPHO-KUHE THIECKOM

bubaunorexa [JOK

21 0 21.11.2023 | https://m.edsoo.ru/ff0
Teopun. bpoyHoBckoe
c4dc2
nekenue. Auddysus
Xapaktep JBHKCHUS U
B3aUMOJIEHCTBUS YaCTHI] Bbubnnorexa [JOK
22 BemecTBa. MoJestu CTpOeHHs 0 24.11.2023 | https://m.edsoo.ru/ff0
ra3oB, )KUJKOCTEH U TBEPIBIX c4b74
Ten
Macca monekyin. KonngectBo
23 BemecTsa. IlocTtossHHAsS 0 28.11.2023
ABorazpo
TennoBoe paBHOBECHE.
24 Temneparypa u e€ u3mMepeHue. 0 01.12.2023
IIxana Temneparyp Llenbcus
WneanbHelii ra3 B bubarorexa [JOK
25 MKT.OcHOBHOE ypaBHEHUE 0 05.12.2023 | https://m.edsoo.ru/ff0
MKT c4fde
AOGconroTHas TeMmepaTypa Kak
Mepa cpeiHeH KUHETUYECKOM Bubmmorexa [IOK
26 SHEPTUH JABHKEHHS MOJICKYIL. 0 08.12.2023 | https://m.edsoo.ru/ff0
YpaBuenue MeHeneena- cblle
Kunaneiipona
97 3akoH JlanberoHa. ['a30BbIe 0 12122023
3aKOHBI
Jlabopamopnas paboma
«Hccnedosanue 3agucumocmu
28 Medcdy napamempamu 0 15.12.2023
COCMOAHUS PA3PEHCEHHO20
2asay
M3onpoueccs! B naeaibHOM bubaunoreka [JOK
29 rase u ux rpapuieckoe 0 19.12.2023 | https://m.edsoo.ru/ffO
NpeCTaBICHHE ¢c570e
BuyTpenHsist sHEpTUS
TEPMOTUHAMUYECKON CHCTEMBI
U CIIOCOOBI €€ N3MCHCHUS. Bubmorexa [IOK
30 KonnuecTBo TEMmIoTH 1 0 22.12.2023 | https://m.edsoo.ru/ff0
pabota. BHyTpeHHsIs sHEpTHS 5952
OJIHOATOMHOTO HI€aJIBHOTO
rasa
Bbubaunorexa [IOK
31 Buner Termmonepexaymn 0 26.12.2023 | https://m.edsoo.ru/ff0
c5¢36
VnenbHas TEIUIOEMKOCTh BuGmorexa LIOK
gy | Bemectsa. Kommiectso 0 20.12.2023 | https://m.edso0.ru/ff0
TEILIOTHI npl:l TeIuIonepeaye. 536
AnabaTHBII IpoIIece
33 IlepBbIii 3aK0H 0 bubmmorexa ITOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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TEPMOIMHAMHUKH ¥ €ro
NPUMEHEHHE K H30IpoIeccam

Heo 6paTI/IMOCTL TIIPOLECCOB B

09.01.2024

https://m.edsoo.ru/ff0
chefc

bubaunorexa [JOK

34 npupoe. Bropoit 3akon 0 12.01.2024 https://m.edsoo.ru/ff0
TEePMOJMHAMUKHI €6230
. bubaunorexa [JOK
g5 | lpumuint aeiictans it KIIJ] 0 16.01.2024 | https://m.eds00.ru/ff0
TEIUIOBOH MaIlMHBI
€600a
36 Hwuxn Kapuo u ero KIT/T 0 19.01.2024
37 DKooTu4ecKue MpooIeMbl 0 93.01.2024
TETIOIHEPTETHKH
O06o06maromuit ypok bubanorexa [JOK
38 «MoekynsipHast (HU3HKA. 0 26.01.2024 | https://m.edsoo.ru/ff0
OCHOBBI TEPMOANHAMUKUY €6938
Koumponvnas paboma no Bubmmorexa [IOK
39 meme «Monexynspnas gusuka. 1 30.01.2024 | https://m.edsoo.ru/ff0
OcHo8bl MepMOOUHAMUKU Y c6a50
[TapoobpasoBanue u bubnuoreka [TOK
40 KoHIeHcanus. Mcnapenue u 0 02.02.2024 | https://m.edsoo.ru/ff0
KUIICHUE c63b6
AOCOIOTHAS U OTHOCHUTEIHHAS bubaunoreka [JOK
41 BJIQXKHOCTH BO3IyXa. 0 06.02.2024 | https://m.edsoo.ru/ff0
HacsienHsiit map c64d8
Tsépnoe Teno.
Kpucraminueckue u
amopdHbIe Tea. bubmuorexa ITOK
42 AHH30TPOITHS CBOWCTB 0 09.02.2024 | https://m.edsoo.ru/ff0
kpuctamuios. XKuakue c65f0
kpuctasl. CoBpeMeHHBIE
MaTepHaIbI
Trapserie i v bubmmoreka [JOK
a3 (PHCTANIMSANIL Y ACTRHA 0 13.02.2024 | https://m.eds0o.ru/ff0
TEIIOTa TUIABJICHHUSL.
c6708
CyO6muMmanus
v Bbubaunorexa [IOK
a4 7 PABHCHHCTEINIOROTO 0 16.02.2024 | https://m.eds0o.ru/ff0
Oamanca
€6820
DnexTpu3arys Te. bubanoreka [JOK
45 OnexTpuueckuii 3apsz. [sa 0 20.02.2024 | https://m.edsoo.ru/ff0
BHUJIA DJICKTPUYECKUX 3aPsI0B cébcc
IIpoBonHuUKH, 11PI3J'[3€KTpI/IKI/I u Butmorexa LOK
46 OUIYMPOBOTHIKIL. SAKOH 0 27.02.2024  https://m.edso0.ru/ff0
COXPaHEHHs IECKTPHIECKOTO
cébcc
3apana
BzanmoneticTBue 3apsios. bubamoreka [JOK
47 3akon Kynona. Toueurbrii 0 01.03.2024 | https://m.edsoo.ru/ff0

3JIEKTPUYECKUI 3apsi

cbeed



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
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HampsoxkéaaocTs
NIEKTPUUECKOTO TOJISL.

Bbubnnorexa [JOK

48 [IpHHIMIT CYTIePIIO3UIIMA 0 0 05.03.2024 | https://m.edsoo.ru/ff0
ANEKTPUYECKUX None. JlnHmm c6df2
HaIpsKEHHOCTU
fagomoiﬂz CKOro 1o bubnuoreka [TOK

JIEKTPOCTATHYECKOTO TIOJIA.

49 p 0 0 https://m.edsoo.ru/ff0

ITotenmnman. Pa3saocts 12.03.2024

c6f00
MOTEHIINAJIOB
IIpoBOHUKY ¥ JUAICKTPUKH B BuGmiorexa LIOK

50 DICKIPOCTATITICCIROM TOJE- 0 0 https://m.edsoo.ru/ff0

JwmsnexTpuuaeckas 15.03.2024
c7018
MPOHHUIIAEMOCTh
DIEKTPOEMKOCTH Bubmmorexa [1OK
51 Ko eicam ' 0 0 10.03.2024 https://m.edsoo.ru/ff0
A P e c7126
DNEKTPOEMKOCTD MJIOCKOTO Bubmmorexa [IOK

52 KOHJIeHCaTopa. DHEPrHst 0 0 92 03.2024 https://m.edsoo.ru/ff0
3apsHKEHHOI0 KOHICHCaTopa c72c0
Jlabopamopnas paboma

53 'Usmepenue aﬂfkmpoeMKocmu 0 1 02.04.2024
KOHOeHncamopa
[IpuHuun nencTeus u
EEHMe:e:He I;OZTHC;T;I;OB’ BuGuorexa LIOK

MUPOBAJILHOTO aIMapar

54 P . pata, 0 0 https://m.edsoo.ru/ff0
CTPYHHOTO MPUHTEPA. 05.04.2024 ©72c0
DneKTpocTaTHYeCcKasl 3aliTa. -
3azeMIIeHHE IEKTPOTIPHOOPOB
DNEeKTpUIECKUil TOK, YCIOBHS
ggcc};meCT%OBZEHé o ToKa Bubanoreka [IOK

TOSIHHBIH TOK. CHita TOKa.
55 . 0 0 09.04.2024 | https://m.edsoo.ru/ff0
Hamnpsoxenue.
c72c0
Conporusienne. 3akon Oma
JUTS y4acTKa [EeTH
ITocnenoBarensHOE,
:zzannznbzoe, SM:maleoe BuGmuorexa LIOK
WHEHUE TIPOBOIHUKOB.

56 5 poBozn 0 0.5 https://m.edsoo.ru/ff0
JlabopatopHnas paboTa 12.04.2024 740
«/3y4yenue cMenaHHOTo -

COE/IMHEHUSI PE3UCTOPOBY»
PaboTa 1 MomHOCTH bubanoreka [JOK

57 DIIEKTPHUYECKOTO TOKA. 3aKOH 0 0 16.04.2024 https://m.edsoo.ru/ff0
Jxoyst-Jlenna c7838
3axon OMa 1J1s1 IOJTHOM
(3aMKHYTOW) AJIEKTPUUECKON bubnunorexa [JOK

58 uenu. KopoTkoe 3aMbIkaHue. 0 0.5 10.04.2024 https://m.edsoo.ru/ff0

Jlabopamopuas paboma
«Hszmepenue 3/]C ucmounuxa

c7ae0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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MOKA U €20 BHYMpPEeHHe20
conpomuseHus»
DJIEKTPOHHAS MPOBOTUMOCTh
TBEPIBIX METAJIJIOB. bubaunorexa [JOK
59 3aBUCHMOCTH CONPOTUBIICHHS 1 0 93.04.2024 https://m.edsoo.ru/ff0
METaJUIOB OT TEMIIEPATYPHL. c72c0
CBepXIpoBOIUMOCTb
Ilpomesicymounas bubnuorexa [TOK
60 ammecmayus. Umozosas 1 1 26.04.2024 | https://m.edsoo.ru/ff0
KOHMPOAbHAsL paboma c72c0
[MomynpoBogHAUKH, UX
coOCTBeHHast U nCpHMueCHaﬂ BuGmuorexa LIOK
g1  [POBOAMMOCTE. LBOMCTEA P 1 0 03.05.2024 | https://m.eds00.ru/ff0
n-mepexona.
c84ae
[TonynpoBoAHMKOBBIE
puOOpbI
DNEKTPUUECKHUI TOK B Bubmmorexa [IOK
62 Bakyyme. CBolicTBa 1 0 07.05.2024 https://m.edsoo.ru/ff0
3NIEKTPOHHBIX MyYKOB c82ba
DNEKTPUUECKHUI TOK B
pacTBopax U paciijaBax Bubmmorexa [IOK
63 JJEKTPOJIUTOB. 1 0 https://m.edsoo.ru/ff0
DNeKTPOTUTHICCKAS c84ae
JTUCCOLMAITUS. DIICKTPOIIN3 14.05.2024
o e
64 N 1 0 https://m.edsoo.ru/ff0
HECaMOCTOSTESIBHBIN pa3psiz.
c86fc
Momnnus. [Tna3zma
OnexTpuuecKkue npuoops! 1
YCTpOICTBA U UX bubaunoreka [JOK
65 MPaKTHYECKOE PUMEHEHHE. 1 0 17.05.2024 | https://m.edsoo.ru/ff0
[IpaBuna TexHUKH c88be
6e3omacHocTH
O0600maromuil ypok mo TeMam Brbmmorexa [IOK
66 10 knacea 1 0 91.05.2024 https://m.edsoo.ru/ff0
c8a8a
O06o00maronmii ypok 1o TeMam bubmmorexa LIOK
67 HHATOMIH ¥p 1 0 https://m.edsoo.ru/ff0
10 knacca
c8c56
24.05.2024
OG0B AN YPOK [0 TeMa Bubmorexa [IOK
Uil yPOK 110 TeMaM
68 HHATOTIIH YP 1 0 https://m.edsoo.ru/ff0
10 xmacca
c8f6e
OBIIEE KOJIMYECTBO YACOB 68 4

1O ITPOTPAMME



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. T'.i. Msakumes, b. b. byxosues, H.H. Corckuiit ®u3uxa 10 k1. dusuka 10 knacc. bazobiit u
yrayOJieHHbIN ypoBeHb. YueOuuk. Mocksa. [Ipocserienue
2. A.IL PemvkeBuy. COopHuK 3aaa4 1o pusuke. Mocksa, J[poda

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. T'.i. Msakumes, b. b. byxosues, H.H. Corckuit ®usuka 10 xin. ®usuka 10 kmacc. bazoBeiit u
yriayOieHHbIi ypoBeHb. YueOHuk. MockBa. [IpocBemienue.

2. A.IL PemvkeBud. COopHHEK 3a1a4 1o pusuke. Mocksa, Jlpoda.

10.A. Caypos. ®usuka. [loypounsie pazpabotku. 10 kiacc. [Tocobue mist 061eodpazoBaTeIbHBIX

4. COOpHUK TECTOBBIX 3aJlaHUM NIl TEMATUYECKOr0 U UTOroBoro KoHTposst. Pusuka 10 kiace. M.:
«nrennext-Lentpy», 2004 r.

5. CM. Amngpromeuxkud, A.C. CnyxaeBckuil. ®Pusuka. «KOHCTpYKTOp» CaMOCTOSATENbHBIX U
KOHTPOJIBHBIX paboT. 10 — 11 kiacchl.

w

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. YXKusas ¢usuka: oOydaromnas nporpamma, http://www.int-edu.ru/soft/fiz.html
2. VYpoku ¢pu3MKH ¢ ucnojib3oBanueM MuTtepuera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. ®dwusuka: kojulekus oneIToB. http://experiment.edu.ru/

5. duswuka: 3MeKTpOHHAs KOJUTEKIHs onbiToB. http://www.school.edu.ru/projects/physicexp
6

7

8

9.

1

. Karanor ccputok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys

. BecruiatHbie o0y4aroriue mporpamMmsl o ¢usuke http://www.history.ru/freeph.htm

. JlabopaTopHbie paboThI 1o (usuke. Bupryansubie taboparopusie padotsl. http://phdep.ifmo.ru
AnunMarus GU3HYECKHX MpoIieccoB oObsicHeHusaMu. http://physics.nad.ru

0. ®dus3nveckast »HIMKIONE M http://www.elmagn.chalmers.se/%7eigor
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