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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro oOmero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM W TpeOOBaHUN K pe3yjabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipencraBieHabx B PI'OC COO, a takxke ¢ yuérom henepanbHOi
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTILMY MpenoiaBanus yueOHoro npeaMera «Pusnka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauuu, peajus3yolUX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanuie mporpamMMbl 10 (U3MKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOydaronmuxcs 10—11 kmaccoB npu oO0ydeHur ux (puU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma mo ¢usmuke COOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM
pesyibTataM OOy4YeHMs, a TaKKe YYUTBHIBAET HEOOXOIMMOCTh DPEaTM3aLUU MEXKIIPEIMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHBIMH Y4eOHbIMH mpeameramu. B Hell ompenenstoTcs
OCHOBHBIC 1IEJIM M3y4YeHHsS (U3UKU HAa YPOBHE CpeIHEro oOmiero oO0pa3oBaHMs, TUIAHHUPYEMBbIC
pe3yNbTaThl OCBOCHUS Kypca (PU3HKU: JIMYHOCTHBIC, METAlPEAMETHBIE, IPeAMETHbIE (Ha 0a30BOM

YPOBHE).
[Tporpamma 1o (U3HKE BKITFOYACT:

e IUIAHUPYEMbBIEC PE3YNIbTAaThl OCBOEHUS Kypca (pu3uMku Ha Ga30BOM YPOBHE, B TOM 4YHCIIE
IpeIMETHBIE PE3YJIbTaThl IO FOJIaM 00yUYEHUS;
e cozepxxaHue yueOHoro npenmera «dusnka» no rogam o0ydeHus.

®du3nka Kak Hayka 0 HanboJjee o0IMX 3aKOHaX MPUPOJIbI, BHICTYMAs B KAYECTBE YU4EOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MHpE.
HIkonbHBI Kypc (HU3UKM — CHCTEMOOOPA3yIOIMH Ui €CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SABJICHUM, H3y4yaeMbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueit u acrpoHomueil. Vcrnonp3oBaHHEe W aKTHBHOE
npUMeHeHue (PU3NYECKUX 3HaHUH onpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI
B cepe HSHEpreTHKH, TPAHCIOPTA, OCBOEHMSI KOCMOCA, IOJYYEHHsS HOBBIX MaTEpUAOB C
3aJJaHHBIMH CBOMCTBaMU U Apyrux. M3yuenue (pu3nku BHOCUT OCHOBHOM BKJIaa B (pOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa 00ydaromuxcs, B (OPMUPOBAHHE YMEHHUN MPUMEHSThH
HaYYHbII METOJ] MO3HAHMS [TPU BHIMOJIHEHUH UMH YU4eOHBIX UCCIIETOBaHHM.

B ocHoBy kypca ¢u3uku njst ypoBHS cpeHero ooiero o0pa3oBaHus MOJIO0KEH PsiT UCH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK IMPUHIHUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUU ¢ HEH MaTepuall Kypca pU3UKU 00beIMHEH BOKPYT
¢uznueckux Tteopuil. Benymum B Kypce sBnsgercs (OpMHUpPOBaHME IPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanosaraeT UCIOIb30BAHUE T'YMaHUTAPHOIO
noTeHIMana (GU3nYecKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU ITpoOieMamMHu.

Hoes npuxnaonou nanpagnrennocmu. Kype Gpu3uku npeanoiaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoesn »osxonoeuzayuu peannusyercs MOCPEICTBOM BBEICHHUS DIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX AKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHus Mpo0iIeM palioHaIbHOTIO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YpPOBHE cpelHero oOmiero oOpazoBaHMs
ABIISAIOTCA (pu3nyeckue Teopuu (GopMHUpOBaHHE MPEACTABIEHUN O CTPYKTYpEe MOCTPOCHHS



¢buznueckoil Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB U TPUHIUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O IMPHUPOJE, IPaHUIAX NPUMEHHUMOCTH TEOPHH, IS OMHMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTteMHO-IeATEIBbHOCTHBINA TOJIXO0/] B Kypce (PU3UKH peau3yeTcs MpexJie BCero 3a cuér
OpraHMu3alyi YKCIEPUMEHTATbHON JeATENbHOCTH o0yyarouuxcs. /s 6a3oBoro ypoBHs Kypca
(¢U3UKN — 3TO UCHOJB30BAHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B NporpamMme 1o (uznke oObeTWHEHBI B OOMIMK CITMCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrne B ykazaHHOM mepedyHe JabopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJSL M OLIEHKH, OCYIIECTBISETCS y4aCTHUKaMU OOpa30BaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUSA U OCHAleHUs Kabuneta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJaZeHHE OOY4YalOIIMMUCS YMEHHUSIMU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHME yneisieTcsl PEIICHUIO Pacu€THBIX M KAaueCTBEHHBIX 3ajad. Ilpu sTom
JUTSL PAaCYETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 3aJaHHON (PU3NYECKON MOJEINbIO,
MIO3BOJISIOIINE IPUMEHATH U3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zesa Kypcea,
TaK U HMHTETPUPYS 3HAHMUS W3 Pa3HBIX paslienoB. J[JIsS KauecTBEHHBIX 3aJady MPHOPHUTETOM
SBIISIOTCSL 33aJaHWs Ha OOBSCHEHHWE TMPOTEKaHUS (PU3MUECKUX SBJICHUH M TIPOLECCOB B
OKpYXKarolled >KU3HU, TpeOyroliue BbIOOpa (U3NYECKOW MOJETH JUIsl CUTYallud MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpedoBanusmMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecriedeHnIo yaeOHOro Tporecca 6a30BbIi YPOBEHB Kypca PU3UKH Ha YPOBHE CPEITHETO O0IIEeTo
o0pa30BaHMs JOJDKEH M3y4aThCsl B YCIOBUSX MPEAMETHOTO KaOWHEeTa (PM3UKU WIH B YCIOBUAX
MHTETPUPOBAHHOTO KAaOWHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro IMKiIa. B kabuHere (u3uku

JOJKHO OBITh HeoOxonuMmoe 1abopaTopHoe 000pyAOBaHUE /TSl BHIIIOJIHEHUS YKa3aHHBIX B

porpaMMe 1o (pu3nKe y4eHHIeCKUX MPAKTUIECKUX padoT U IEMOHCTPAIIMIOHHOE 000pyI0BaHNE.

JlemoHCcTpaninoHHOE 00OpyIOBaHHEe (QOPMUPYETCSI B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIIEYMBAET IMOCTAHOBKY NEPEUYHCICHHBIX B MPOrpaMMe I10

(¢u3uKe KIHOYEBbIX JEMOHCTpAIMH Ul UCCIIEAOBAaHUS M3y4aeMbIX SBJICHUH U MPOLIECCOB,
IMITUPUYECKUX U (PyHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopatopHoe 000py10BaHUE AJIS YUCHHUUECKHUX MTPAKTUYECKUX paboT (GopMHUpYETCs B BUJIE
TEMAaTUYECKHX KOMIUIEKTOB M OO0ECIeYMBaeTCsl B pacdy€re OJHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpYIOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOIb30BaHUHM aHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU POBBIX J1AOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4€HUS (PU3HKHU B 00111eM 00pa30BaHUHU SABIISIOTCSA:

e (opmupoBaHHE HHTEPECA U CTPEMIICHHUS O0YJIAIOIINXCS K HAYTHOMY U3YYCHHIO TTPUPO,IBI,
pa3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPEACTABIEHUH O HAYYHOM METOJ€ TO3HaHUS U  (OopMUpPOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (GopMHpPOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa M3y4YEHUsS] OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HKHY;

e (QopmupoBaHue YMEHUN OOBSICHSITH SBICHHUS C UCIOJIb30BaHUEM (U3MUYECKUX 3HAHHUHA U
HAyYHBIX JIOKA3aTeIIbCTB,;

e (QopmupoBaHue MpEACTaBICHUN O PONU (PUIMKU JUIS PA3BUTUSA JPYTHX €CTECTBEHHBIX
HAayK, TCXHUKH U TEXHOJIOTUH.

JlocTrxeHne 3TUX 1eieil o0ecreunBaeTcs pelieHrneM CIeAYIOINX 3a/1a4 B IMpoIecce
n3y4deHus Kypca GU3UKN Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs:



e MpUOOpETeHHE CUCTEMBbI 3HAHUM 00 OOHmMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYISIPHYIO (PH3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKY U 37I€MEHTHI acTPO(YU3UKH;

e (opMUpOBaHME YMECHUH MPUMEHSTh TECOPETUUCCKUE 3HAHUS JJIs1 OObSICHEHHS (DU3UICCKIX
SIBJICHUW B TIPUPOJIE U JUISl IPUHATHS NPAKTUIECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

e OCBOEHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 33/1a4 C IBHO 33JJaHHOUN (PU3HUECKON MOJIEIBIO,
3aJad4, oIpa3yMeBalOINX CAMOCTOSITEIbHOE CO3/1anne (pru3nyeckon MOAEIH, aleKBaTHON
YCIIOBHSIM 33]1a4H;

e TOHMMaHHE (PHU3UYECKUX OCHOB M NPUHIMIIOB ACHCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIILYIO CPENY;

e OBJIQJICHWE METOAAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS (U3NIECKUX
AKCIIEPUMEHTOB, aHaJIM3a U UHTEPIpETauy WHPOPMAIIUH, OTIPEICICHUS TOCTOBEPHOCTH
MOJyYEHHOTO pe3ysIbTara;

e CO3/IaHUE YCJIOBUU I Pa3BUTHS YMEHHH MPOCKTHO-HCCIIEOBATEIBCKOM, TBOPUECKOU
NeSITETTLHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) HAa YpOBHE CpeaHEro o0Iiiero odpazoBaHUs
otBoautcs B 10 kimacce 68 yacoB (2 4yaca B HEZIETIIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHYECKUX PaboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHWTEIb JIEaeT BBIOOpP IMPOBEICHUS JIA0OPATOPHBIX pPaboT u
OTIBITOB C YUETOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00y4aroImuXCsl.

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOIO O3HAHUS

®usnka — Hayka o npupone. Hayunele MeToasl NO3HaHHs OKpyXKarolero mupa. Poib
HKCIEPUMEHTA U TEOPHH B MPOLIECCE MO3HAHUS TPUPOBI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue Qu3ndeckux siBieHUN U npoueccoB. Hayunsle runotessl. Ousnueckue
3aKOHBI U TeOpHUH. | paHUIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMT COOTBETCTBHUS.

Ponb 1 mecto ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOI Hay4HON KapTHUHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHazorosble 1 HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBHKeHHE. (OTHOCHUTEIBHOCTh MEXAHHYECKOro JBHKEHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckopocTb (CpeaHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) MU YCKOpPEHHE
MaTepUaibHONW TOYKH, UX NMPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. Cl0KeHUE NEepeMENIeHU U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsIMOJNMHEHHOe IBMXeHue. I'paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENICHUS MaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobosaHoe najieHue. Y CKOpeHrne CBOOOHOTO MaIeHusl.

KpuBonuneliHoe paBwxkeHue. JIBHKEHHME MaTEpPUAIBHOW TOYKH I10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTB, JINHEWHAs CKOpocCTh. [lepuon u yacrora
oOparuenus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.



TexHuueckre yCcTporuCcTBa U MPAKTUUYECKOE IPUMEHEHUE: CITUOMETP, IBUKEHUE CHAPSJIOB,
LETHbIE U PEMEHHBIE NIEPEAAYH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK IBUKEHHUS.

[IpeoOpa3zoBanKe IBHKEHHI C UCITOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

H3mepenne yCKopeHust CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTu Nnpu JIBH>KEHUU TIO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune HepaBHOMEPHOTO ABUKEHUS C 1EJIBIO ONPEEICHNSI MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOMIEHUS MEXKAY ITYTAMH, IPOMJACHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE
paBHBIC MPOMEXKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JABMKEHMHM C HayaJlbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3ydenue ABUKEHUS IapuKa B BSI3KOH KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH [ anunes. Ilepriit 3akoH HetoToHa. MHepiimanbHbie CHCTEMBI
OTCuYéTa.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon Herotona aiis
MaTepUaIbHOMN TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kKocMudeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJIBKEHUS U cuiia TpeHus mokos. Koaddumment tpenns. Cuna conpoTUBICHHS TIPU
JBIDKCHHUH TEJa B JKUAKOCTH MU rase.

[TocTynarenbHOE U BpalaTeaIbHOE ABMKCHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCUTENILHO OCH BpaleHus. [lieuo cuiibl. Y cioBus paBHOBECHS TBEPIOTO
Teaa.

TexHuueckne ycTpoHMCTBa W MPAKTUYECKOE NPUMEHEHHWE: TMOJIIUIHUKHA, JIBUKEHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akoH HerotoHa.

W3mepenue cu.

CrnoxeHue cui.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Jie(hopMaLinu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MAJCHUU.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUCHUS M CKOJIBKCHHSI.

VYcnoBus paBHOBeCHUs TBEPAOIO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3ydeHue ABMKEHUS OpycKa M0 HAaKJIOHHOH MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3ZUHOBOM
oOpasiie, oT ux aedopMaruu.

Uccnenoanue ycinoBuil paBHOBECHUS TBEPIOTO TeJIa, UMEIOLIETO OCh BPAIICHHUS.

Tema 3. 3akoHnbl coXpaneHUus 6 MexaHuke

HmMnynsc MaTepraibHOM TOUKH (TeNa), CHCTEMbl MaTepHUaIbHBIX TOUYeK. IMIynbC CUIIBI U
M3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHHS UMITYJIbca. PEakTUBHOE JBH)KEHUE.

PabGora cuibl. MOIIHOCTD CUJIBI.

Kunernyeckas sHeprusi MareprajibHON TOUKU. Teopema 00 U3MEHEHUM KHHETUYECKOM
JHEPIUH.



[ToTenmmansHas sHeprus. [loTeHnnanpHas sHeprus ynpyro aeopMUpOBaHHON MPY>KUHBI.
[TorennuanbHas YHEPTUs Teaa BOJIM3M OBEPXHOCTH 3EMITH.

[ToreHuuanbHble U HEMOTEHUIUANbHBIE CHIIBL. CBsI3b paOOTHl HEMOTEHIUATBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KONED, MPYKUHHBINU
MIACTOJIET, IBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon mOTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

W3ydeHnue aOCONIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBSI3U pabOThI CUJIbI C U3MEHEHHEM MEXaHMYECKOM PHEepruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoJiexkyasipHas pU3NKa U TEePMOJAMHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH M UX OINBITHOE 000CHOBAHHUE.
Bpoynosckoe amwkenue. nddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBHUS YaCTHII BEIIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX Tell M 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl mosekyi. KonnyectBo BeniectBa. [locrosinHas ABoraapo.

TermmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOW TEOpHH
uaeanpHOro rasa. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETUYECKOW HHEpruH
TEIJIOBOTO JABMKEHHS yacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporieccsl B ujcaibHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MoKy
OPraHUYECKUX COCTUHEHUMU.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHYKCHHUSI.

Mognens onbita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, WLTIOCTpUpYIOLIask MPUPOLY AaBJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThI, WUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MJI€AIbHOIO T'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ormpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEpPEHHH 00bEéMa
KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/1yXa B HEMl.

HccenenoBanue 3aBUCHMOCTH MEXKy TapaMETPAMM COCTOSTHUS Pa3pekKEHHOTO0 rasa.

Tema 2. Ocrogbl mepmoOuHamuKu

TepMonnHaMuueckass cuctemMa. BHYTpEHHsISI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TerioTsl U paboTta. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJEAIBHOTrO0 raza. Busl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IpH TEIIONepeaaye.

[TousiTre 06 anuadbaTHOM npouecce. [lepBblil 3akoH TepMoauHAMUKH. [IpuMeHeHue nepBoro
3aKOHa TePMOJMHAMUKH K u3orpoueccaM. ['paduueckas unteprperanus paboTsl rasa.



Bropoii 3akoH TepmonuHamMuku. HeobpaTuMocTh POIecCcoB B MPUPO/IC.

TennoBbie MamuHbI. [IpHHINTIBL JeicTBUS TETIOBBIX MaliuH. [IpeoOpazoBaHmst SHEPTHH B
TeroBbIX MammuHax. KoadduimenT moneznoro aectBus TerioBoi mamuHbl. [{ukin KapHo u ero
KO3(PPHUILMEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA U TNPAKTUYECKOE NPUMEHEHHUE: JBUTATEIb BHYTPEHHETO
cropanusi, OBITOBOI XOJOWIBHHUK, KOHIUITOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTPEHHEW JHEPIHMHM Tella MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH O] ICHCTBUEM CKATOT0 BO3/1yXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe MyTEM TPEHHS
(BuaeoIeMOHCTpaIus ).

H3meHeHue BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OneIT N0 agnadaTHOMY pacIIMPEHUIO BO3AyXa (OMbIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBIL, ABUTaTENsl BHYTPEHHEIO CrOpaHusl, peaKTUBHOTO JIBUTATEIS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenune yaenpHON TEMITOEMKOCTH.

Tema 3. Azpecamnbie cocmoanusn eeujecmea. Pazosvie nepexoovt

[Tapoo6pa3oBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHHbI map. YiaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEeMIIepaTypbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHH30TPOINHS CBONCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemeHHbIe MaTepuanibl. [lnaBimeHue u Kpuctamumsanus. Y AelibHast
TeruioTa miuasieHus. Cyonumanus.

YpaBHeHuUe TeII0Boro 0aisaHca.

TexHuueckne YCTpPOWCTBA W IPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU MOTYYCHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIAKHOCTH.

Habumronenne HarpeBanust 1 IU1aBJI€HUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTaioB.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomuol

N3mepenrie OTHOCUTENBHOW BIaKHOCTH BO3/AyXa.

Pa3nen 4. JnexkTpoauHaMuka

Tema 1. Dnekmpocmamuka

Onextpuzauus Tel. OIEKTpUYEeCKMM 3apsa. JBa BuAa DIIEKTPUYECKUX  3apsiioB.
[TpoBOAHMKH, TUAIIEKTPUKHU U MTOJIYIIPOBOIHUKH. 3aKOH COXPAHEHHUS MIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kymona. ToueuHbIl  2yeKTpUYecKHil  3apsia.
Onekrpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnoussd. [lpuHmun cynepno3unun
AIIEKTPUYECKHUX Moiel. JIMHUN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabota cun anexkrpocrarndeckoro noss. [Torennuan. Paznocts norennuanos. [IpoBogHuku
U IURJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IMIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue ycTpoHCTBa M NPAKTUUECKOE INPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOpP, KOMHUPOBAJIBHBIM
anmnapar, CTpyWHBINH IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACUCTBUSA JIEKTPOMETPA.



B3auMopeiicTBue HaIEKTPU30BAaHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJNeKTpOoCTaTUYECKas 3alllUTa.

JMAIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTb JIEKTPOEMKOCTHU TJIIOCKOTO KOHJIEHCATOPA OT TIJIOIIA M UIACTUH, PACCTOSTHUS
MEX1y HUMU U TUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. Ilocmoannsiit 2n1exkmpuueckuii moxk. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUl TOK. YCIOBHS CYLIECTBOBAHHS AJIEKTPUYECKOro Toka. MCTOUHHMKHM TOKa.
Cuna toka. [locTosiHHBIN TOK.

Hanpspokenue. 3akon Oma 11 yyacTka 1eMu.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaielbHOE, CMEIIAHHOE COSTUHEHUE TPOBOTHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOMHOCTD 3JEKTPUUYECKOTO TOKA.

DNEKTPOABMKYIIAs CUJla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHMKA ToKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) asiekTprueckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX METAILIIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJIIOB
oT Temreparypbl. CBEpXIPOBOAUMOCTD.

DIIeKTPUUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpPUMECHAss MPOBOJUMOCTb TMOJTYINPOBOIHHKOB.
CsoiicTBa p—N-nepexona. [loaynpoBogHKOBbIE TPUOOPHI.

DNEKTPUUECKHUl TOK B PacTBOpax M paciiiaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOIIU3.

DnekTpuueckuii TOK B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSITENbHBIN pa3psan. MomHus.
[Tna3ma.

TexHu4eckue yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, pEOCTar,
HUCTOYHHKU TOKA, DJEKTPOHArpeBaTelIbHbIe TPHOOPHI, JJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIM  JMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HaIPSIKEHUSL.

3aBUCUMOCTh COTNPOTHUBJICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAAN
MONIEPEYHOI0 CEYEHUsI U MaTepHala.

CwmenranHoe COeTMHEHUE MPOBOTHUKOB.

[IpsiMoe n3MepeHune MeKTPoABHXKYIIEH cuibl. KOpoTKkoe 3aMbIKaHKE ralbBaHUYECKOTO
AJIEMEHTA M OLIEHKA BHYTPEHHETO COMPOTHBIICHUSI.

3aBUCUMOCTB CONPOTUBIIEHUSI METAJNIOB OT TEMIIEPATYypPHI.

[TpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH AHO/IA.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

N3yuenne cMenaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOoIBIKYIIEH CHIIbI HCTOYHUKA TOKA M €M0 BHYTPEHHETO COMPOTUBIICHUSI.

HabGnronenue anexrponusa.

MexnpeameTrHblie CBA3U

Wzyuenue kypca ¢uszuku 0azoBoro ypoBHs B 10 kiacce OCYyIIECTBISIETCS € Y4YETOM
COJIEPXKATENBHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MAaT€MaTHKW, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.



Meswcnpeomemuvie nousimus, CBS3aHHBIE C W3yYE€HHEM METOJOB HAYYHOTO TIO3HAHUS:
sBIICHUE, HAy4YHBIA (pakT, rumoresa, QunMdeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJEHUE,
SKCTIEPUMEHT, MOJICITUPOBAHUE, MOJICIIb, H3MEPCHHE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUH, TMHEHHas (GyHKIHS, Mapadoiia, Turnepooia,
uX TpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CHHYC, KOCHHYC, TAHTCHC, KOTAaHTCHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHl M WX MPOCKIMH Ha OCH KOOpIUHAT,
CJIO’)KEHHE BEKTOPOB.

buonoeusn: mexannmueckoe IBUKEHUE B KUBOU mpupoje, nuddysus, ocmoc, TemioooMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAauH, TEIJIOBOS PABHOBECHE), SJCKTPUUCCKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHUE
CBOMCTBA METAJLIOB, JICKTPOJIUTUYECKAS TUCCOLUAIINS, TabBaHUKA.

T'eocpaghus: BIRXXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocusn: mpeodpa3zoBaHNE JABUKEHUHN C UCIIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TIOJIIMITHAKK, HCIIOJIb30BAHUE 3aKOHA COXPAHCHHUS HMITYJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JABHUraTellb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOIl
XOJIOIMJIHHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MAaTePHAIIOB, B TOM UYHUCIIC
HAaHOMATEPHAJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alllhTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, OJICKTPOHATPEBATEIBbHBIE PHOOPHI,
3JICKTPOOCBETHTEIIbHBIC IPUOOPHI, TAJIbBAaHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mpeamera «®Pu3Mka» Ha YpPOBHE CpelHEro oOuero odpazoBaHUs
(6a30BBIA  YpOBEHB) JOHKHO  OOECHEYUTh  JOCTHKEHHUE  CIEAYIOIIMX  JIMYHOCTHBIX,
MEeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHsS yuyeOHoro mpenmMera «PHU3UKa» TOJKHBI OTpPaXKaTb
TOTOBHOCTh M CHOCOOHOCTH OOy4aroluXcsl PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM I€HHOCTHBIX OpPHMEHTALWM, IO3UTUBHBIX BHYTPECHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAIAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIlecTBa,
pacCIIMPEHHUE JKU3HEHHOIO OIBITa U OIbITA ACATENIBHOCTH B IIPOLIECCE pealn3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3MIMHM OOydYaloIlerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

MPUHITHE TPAIULMOHHBIX 00IEYEIOBEUECKUX T'YMAaHUCTHUECKUX U IEMOKPATHUECKUX
IIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpEcax I'pa)1aHCKOro 00IecTBa,
y4acTBOBAaTh B CAMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aliuy;

YMEHHUE B3aUMOJECHCTBOBATh C COLIMAIIBHBIMA MHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKLIMSAMEU U Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JEATENBHOCTH;

2) NIAaTPHOTHYECKOT0 BOCITUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKOMN TPaskJaHCKOM UIEHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JTOCTHXKEHHUSAM POCCUHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEICHHS,

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPHHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTHUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B ICATEIHLHOCTH yUEHOTO;

OCO3HAHKE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYHUBOTO OYIYIIETo;

4) 3¢TeTHYeCKOTr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTCTHKY HAYYHOT'O TBOPYECTBA, IPUCYIIETO
(bU3HYECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:

MHTEPEC K pa3IndHbIM chepam npoheCCHOHATBLHOM ASSITEILHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mnpodeccun u
pea30BEIBATH COOCTBEHHBIC )KM3HCHHBIC TIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUU BCEU KHU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh IKOJIOTHUECKOHN KYIbTYPBI, OCO3HAHUE TJIO0ATLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

TJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE 3HAHUS LIEJICH
YCTOMYUBOTO PA3BUTHUS YEJIOBEUCCTBA;

pacuimpeHue OmbITa JSATCIBHOCTH OKOJOTHMYECKON HAIMpaBJICHHOCTH HA OCHOBE
UMCIOIIUXCS 3HAHUM 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

Cc(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasButHs HU3NIECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JCSTEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyYCHHS (DUBHKH
OCYIIECTBIISATh IPOSKTHYIO M UCCIIEIOBATEIILCKYIO NESTSIIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS
ba3oBble joruyeckue aelicTBus:

CaMOCTOSITENIbHO (hOPMYIUPOBaTh U aKTyalIW3UpPOBaTh MpoOJIEeMy, paccMaTpUBATh €€
BCECTOPOHHE;

OIPEAEIIATh LENN AESITEIbHOCTH, 3a7aBaTh IapaMeTPbl U KPUTEPUN UX JOCTHKECHHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B paCCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH peLIeHUs IPOOJIEMBI C YUYETOM aHAIN3a UMEIOIIUXCSl MAaTePHATIbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh U BBIOIHATH PA0OTYy B YCIOBUSAX PEATbHOI0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEAaTHBHOE MBILUICHUE MTPU PEIICHNUH KU3HEHHBIX POOIIEeM.
Bba3zoBble ucciaenoBarenbcKue AeliCTBUS:

BJIAJICTh HAayYHOW TEPMHUHOJOTHEH, KIIIOUEBBIMU MOHATHAMHM WU METOAaMHU (PU3UUECKOi
HayKH;

BJIaJIETh HaBbIKAMM Yy4eOHO-HCCIIE0BATEIbCKON M MPOEKTHOM NEATENIbHOCTH B OO0JIACTH
(Gu3HKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PELIEHUS 3a/1ad
($u3nUecKoro conepkaHusl, IPUMEHEHHIO PA3IMYHBIX METO/I0B MIO3HAHMS;



BJIAJICTh BUJAMHU JESITEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETAINH,
peoOpa3OBaHUI0 U TPUMEHEHHUIO B PA3JINYHBIX YYEOHBIX CUTYaIIUAX, B TOM YUCIIE TIPH CO3TaHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlM3UpOBATh 3a/lady, BBIJIBHTaTh
THIIOTE3y €€ pelICHHUs, HaXOUTh apTYMEHTHI JUIS JO0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJTM3UPOBAThH MOJTYYCHHBIE B XOJI€ PEIICHHSI 3a]1a41 PE3yJIbTaThl, KPUTHYECKU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBHUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3371a4l B 00pa30BATEIbHON EATEILHOCTH, B TOM
qHCIIe TIPU U3YYCHUH (DU3UKH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBHUTb POOJIEMBI U 331a4H, JOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

Pabora ¢ nndopmanmeii:

BJIAJICTh HaBBIKAMH IOJydeHHs] WHPOpMAUU (U3NUECKOTO COJCPKAHUS M3 WCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEIHO OCYHICCTBIISTh TIOMCK, AaHalu3, CHUCTEMAaTH3alHI0 U
MHTEPIpPETANN0 HHPOPMALIUU PA3IHYHBIX BHIOB U ()OPM IIPEIICTABICHHS,

OLICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

UCIIOIh30BaTh CPEICTBA MH(DOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPraHM3allMOHHBIX 3a/1a4 C COOJIIOJICHHEM TpPeOOBaHUIMA
OPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCcOCOEpeKEeHHs, MPABOBBIX M ATHYECKUX
HOPM, HOPM HH(DOPMAIIMOHHOHN 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO CONEpXKaHHWsI B pa3IMyHBIX (Qopmarax ¢ yd€Tom
Ha3HaueHUs HH(OPMAIIMH U IIEJICBON ayTUTOPHH, BRIOUPAst ONTUMAIILHYIO (POPMY ITPEICTABICHHS
U BU3YyaJIH3alliu.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe y4eOHblIe AelicTBUS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHO 1€ TENbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATb U UCTIOJIb30BaTh IPEUMYIIECTBAa KOMAaHIHOW M MHUBUyalbHOU pabOTHI;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX IEHCTBUH C y4y€TOM OOLIMX HMHTEPECOB M
BO3MOKHOCTEM Ka)KJIOTO YWIEHA KOJUIEKTHBA,

IIPUHUMATh LEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATL M KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHHIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIPEIeATh PO ¢ yYETOM MHEHUI
YYaCTHHUKOB, 00CYXJIaTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIA/Ja U KaXK/I0T0 YYaCTHHMKA KOMaH[bl B OOUIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpejyiaraTh HOBBIE IPOEKTHI, OLEHWBATh WJAEH C IMO3WIHMHM HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATh IMO3UTHBHOE CTPAaTETMYECKOE TMOBEACHUE B Pa3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO JESATENLHOCTh B 00NAacTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSTENIBHO COCTaBJIATh IJIaH PEIIEHUs PAacdYE€THBIX M KAYECTBEHHBIX 3ajad, IJIaH
BBIMIOJIHEHUS] TMPAKTHMYECKOW paboThl C Y4€TOM HMMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacuupsTh paMK1 yueOHOTo MpeiIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MTPOSBICHUIO SPYAULIMH B 007aCTH (PU3UKU, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIHOHATbHBINH HHTE/VIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIa/IETh HAaBBIKAMH [T03HABATEIbHON pediiekcuu Kak 0CO3HAaHUS COBEPIIAeMbIX ACHCTBUMA 1
MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHUI;

UCIIOJIb30BATh MPUEMBI PeIICKCHH ISl OLICHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKECHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IPUHUMATH ce0sl, IOHUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE IPABO U IPABO APYTUX HA OIIUOKH.

B npouiecce nocTHKEHUS TMUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MIPOTrPAMMBI IO (PU3UKE IS
YPOBHSI CpEIHEr0 00IIero oopa3oBaHusl y 0OYUAIOUIMXCS COBEPIICHCTBYETCS SYMOIMOHATBHBIN
WHTEJJIEKT, MPEANoIaraumi copMiupoBaHHOCTS:

CaMOCO3HaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOE SMOLMOHAIBLHOE COCTOSHUE,
BUJICTH HAMIPABJICHUS Pa3BUTHUSL COOCTBEHHON IMOIMOHANILHOM chephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSI, BKIFOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUY, BKJIIOYAIOLIEH CTPEMIICHME K JOCTHXKCHHUIO LEIU U YCIIEXY,
ONTHUMU3M, HHUIIMATUBHOCTh, YMEHHE JENCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBaTh €0 MPHU OCYLIECTBIEHUHU OOIIEHUSI, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHMUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTHh BBICTPAUBATh OTHOIICHUS C APYTHMMHU
JOJIbMH, 3a00TUTHCSI, TPOSABIATH MHTEPEC U pa3peiiaTh KOHQIUKTHL.

HPEIMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 10 kiacce nmpeaMeTHble pe3yiabTaTbl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YyUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MecTOo (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
JIeATEIIbHOCTH JIFOJCH;

YUYUTHIBATh TPAHUIIBI TIPUMEHEHHSI U3YUCHHBIX (PU3NUECKUX MOJIENIe: MaTeprabHas TOUKa,
MHepLHalbHasl CUCTEMa O0TCYETa, aOCONIOTHO TBEPIOE TEINIO, UACATIbHBIN ra3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH U TBEPIBIX TN, TOUCUHBIN IEKTPUUECKHUM 3apsi/l IPH PEeIeHUN (PU3NUECKUX
3ajad4;

pacrio3HaBaTh (hu3Muyeckue sBICHHUS (IPOLECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUM CTPOEHHs BEUIECTBA M JIIEKTPOJUHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE NBUKEHUE, CBOOOJHOE IMaJeHHue Tell,



JBYDKEHUE 110 OKPYKHOCTHU, MHEPLIMS, B3aUMOAEHCTBHE Tell, 11U Py3Hst, OpOYHOBCKOE IBUKEHHUE,
CTPOCHHUE XUAKOCTEH 1 TBEPABIX TeJ, H3MEHEHUE 00BEMA TeJl MPU HarpeBaHUU (OXJIAKICHUN),
TEIUIOBOE DPABHOBECUE, HCIAPEHHE, KOHACHCALWA, IUIABJICHUE, KPUCTAJIM3aLus, KHIICHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JJABJICHMS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b
MEXy IlapaMeTpaMu COCTOSIHMS raza B HM30IPOLECcCax, IEKTpU3alMs Tel, B3aUMOICHCTBHE
3aps/0B;

OIKCBHIBATh MEXAHWYECKOE JBIDKEHHE, UCHOJb3ys (U3NUYECKHUE BEIMYUHBI: KOOpAMHATA,
IyTh, MEPEMEILIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJbC Tela, KUHETUYECKas
SHEprus, INOTEHLUalbHas SHEPrusi, MexaHudyeckas paboTa, MEXaHWYecKas MOIIHOCTb; IpH
OTKCAaHHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICIT UCIIOJIB3YEMBIX BEJTUUMH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIBI, CBSI3bIBAIOIIUE NAHHYIO (PU3MUECKYIO BEJIMUYUHY C IPYTHMHU
BEJIMYHMHAMU;

ONMCHIBATh H3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUSA, MCIIONIbB3Ys
¢u3nueckue BENWYHMHBL: JaBICHHE Ta3a, TEMIepaTypa, CpPeAHss KHHETUYEeCKas SHEPrHs
Xa0TUYECKOTO0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTHU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, Kod((UIMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKHM CMBICI MCIIOIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (HOPMYJBI, CBS3BIBAIOUINE MAHHYIO (DU3HUYECKYIO
BEJIMYMHY C IPYTUMU BEJIMUUHAM;

ONMCHIBATh M3YUEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUSA
(mporecchl), UCMONb3ys (U3NUECKHUE BEIMUMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKoe IoJe,
HanpspKEHHOCTh  IMOJISA, IOTEHIMAJ, pPa3HOCTb IOTEHLMAJIOB; IPU OMNMCAHUM IPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYECHUS U €IUHUILIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BETMUNHAMH,

aQHATM3UPOBATh (U3UYECKUE TPOLECCHl W SBJICHUS, HCIONB3YS (U3NYECKHE 3aKOHBI U
NpUHLMNBL: 3aKk0H BceMupHoOro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH coXpaHeHUs
MEXAHUYECKOM DHEPIuu, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHLUI CYNEPIO3ULMH CUJI, TPUHLIAII
paBHONpPABUS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHUHETHUECKYIO TEOPUIO CTPOSHUS
BELIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEAHEM KHUHETHMUECKONM SHEPIUU TEIUIOBOTO JBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, mepBbli 3aKOH TEPMOIAMHAMMKH, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsizia, 3akoH KyloHa, mpu 3TOM pazianyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOE BhIPAKEHUE U YCIOBUA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIBI JEUCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3auyaTh yCIOBUS UX O€30MacHOI0 UCIOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBIMOJIHATh 3KCIIEPUMEHTBl IO HCCIENOBaHMIO (PU3MUYECKUX SIBICHUH M IPOLECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX M3MEPEHUH, TMpuU 3TOM  (POpMYyIUpOBATH
npobaeMy/3agauy ¥ rMIoTe3y ya4eOHOro SKCIIepUMEHTa, COOMpPATh YCTAHOBKY U3 NMPEITI0KEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOBL;

OCYILECTBIIAATh MpPSIMbIE M KOCBEHHbIE H3MEpEHHs (U3NYECKUX BEIHYUH, MPU 3HTOM
BbIOMpaTh ONTUMANbHBI CIOCO0 M3MEpPEHUs U MCMOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEX1y PU3NYECKUMHU BEJIMYNHAMH C UCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUH, NP ATOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATh PE3yJbTaThl MOJYYEHHOM
3aBHCUMOCTH (PU3UUECKUX BEJIMYMH B BHE TaOIUI] U TpadUKOB, AeNaTh BHIBOJBI 110 pe3yibTaTaM
UCCIIEJOBAHMSI;

coOioiaTh MpaBuiia O€30MAaCHOrO TpyJa NpU MPOBEAECHUM HCCIEIOBAHUNH B PaMKax
yu4eOHOro 3JKCIepUMEHTa, Y4eOHO-UCCIEeOBATENbCKOW U MPOEKTHON JeATEeIbHOCTU C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1ab0paTopHOro 000pyJOBAHUS;

pemate pacu€THble 3aJaud C SIBHO 3aJaHHONW (HU3MYECKOW MOJENbI0, HCIONb3Ys
¢u3nueckre 3aKOHbI M MPUHLMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a]1a4d BHIOMpATh (PU3NYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMYMHBI U (OPMYIbI, HEOOXOAMMBIE UId €€ pelieHus,
IPOBOJUTH PACUYETHI U OLEHUBATH PEATHHOCTD MOJYYEHHOTO 3HAaYEeHUsI (PU3NUECKON BETMUMHBI;



pemath KauyeCTBEHHBIC 3a/la4M: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEYUBYIO IICTIOUKY
paccyXKIeHUH C OIOPOi Ha H3yUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCTIOJIB30BAaTh MPH PEIICHHH YIeOHBIX 3a/1a4 COBPEeMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYPUPOBAHHs, WHTEPHpPETallMd M TPEICTaBICHUS Y4eOHOH M Hay4yHO-
HOMYJISIPHON HH(OPMAIIMH, TOTYYSHHOW U3 Pa3INYHBIX UCTOYHUKOB, KDUTHYECKH aHATU3UPOBATh
NoJIy4aeMyro HH(opMaIuo;

NPUBOIUTH TPUMEPHI BKIIAJAa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE POIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUYCCKHE 3HAHMS 110 (PU3HKE B MOBCETHEBHOM KU3HU IS 00CCIICUCHUS
0€30MacHOCTH TIpH OOpAIEHUH C MPUOOPAMH U TEXHHUUYECKUMHU YCTPONCTBAMHU, JJIsI COXPaHEHUS
3JI0POBBSI U COOJTIOZICHUSI HOPM DKOJIOTHYECKOTO MTOBEJICHHS B OKPYIKAIOIICH Cpe/ie;

paboTaTh B IrpyIIIE C BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IJIAHUPOBATh PaboTy
TPYIIbI, palMOHAIBLHO paCIPENeisaTh OOS3aHHOCTH W IUIAHHPOBATH  JESATEIBHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIAJ KaKAOI'0 M3 YYAaCTHHUKOB I'PYIIIBLI B
pEIIeHHE paccCMaTpUBACMOM MPOOIIEMBI.



TEMATUYECKOE NNMTAHUPOBAHMUE

10 KN1ACC
Ne HavmMmeHoBaHUe pa3ziesioB ¥ TeM KosnuectBo yacoB JdsekTpoHHbIE (LUPPOBLIE)
n/m IIpOTpaMMbl Bcero| KoHTpoJsibHBbIE [IpakTHyeckue obpasoBaTe/ibHble PeCYPChI
paboThI paboThI

Pasgen 1. PUBUKA U METO/IbI HAYYHOTI'O IO3HAHUA

1.1 |®usuka M MeTo/bl HAYYHOTO MO3HAHUS 2 | BBeguTe 3HaYeHHUe | BBeauTe 3HayeHUe |[[bubsnoTreka [JOK
https://m.edsoo.ru/7f41bf72]]

Jl06aBUThb CTPOKY

HToro no pasaeny 2

Pasaen 2. MEXAHUKA

2.1 |KuHemaTuka 5 | BBeauTe 3HaYeHUe | BBeAuTe 3HaYeHHe |[[bubsnoTteka [JOK
https://m.edsoo.ru/7f41bf72]]

2.2 |/luHaMHKa 7 | BBeAuTe 3HaYeHUe | BBeAuTe 3HaYeHUe |[[bubsnoTeka [JOK
https://m.edsoo.ru/7f41bf72]]

2.3 |3aKOoHbI COXpaHEHHUS B MEXaHUKe 6 1 1 [[BubauoTeka LIOK
https://m.edsoo.ru/7f41bf72]]

Jl06aBUTb CTPOKY

UToro no pasgeny “ 18 “

Pasgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMHUKA

3.1 |OcHOBBI MOJIEKYIIPHO-KWUHETUYECKOU 9 | BBeguUTe 3HAYEHUE 1 [[BubaumoTeka LIOK

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

3.2 |OcHOBBI TEPMOJIMHAMUKH 10 1 BBeIMTe 3HaueHue |[[bubanoreka LIOK
https://m.edsoo.ru/7f41bf72]]

3.3 |ArperaTHble COCTOSIHUS BellleCTBa. 5 | BBeauTe 3HauYeHUe | BBeiuTe 3HaueHue |[[bubanoreka LIOK

daszoBble epexo/ibl https://m.edsoo.ru/7f41bf72]]

Jl06aBUTb CTPOKY
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Ne HaumMeHoBaHMe pa3/ie/ioB U TeM KosinuectBO yacoB JdnexkTpoHHbIE (LUPPOBLIE)
m/m IIporpaMMsl Bcero| KoHTpoJsibHbIE [IpakTuyeckue 06pasoBaTebHbIEe PECyPChI
paboThI paboThI
HToro no paszeny 24
Pasaen 4. 3JIEKTPOAUHAMHUKA
4.1 |3nekTpocTaTHUKa 10 | BBeauTe 3HAUYEHUE 1 [[BubaunoTeka LLOK
https://m.edsoo.ru/7f41bf72]]
4.2 |IlocTOSAHHBIN 3JIEKTPUYECKUM TOK. TOKU B 12 1 BBeIMTe 3HaueHue |[[bubanoreka LIOK
pa3JIMYHBIX Cpefax https://m.edsoo.ru/7f41bf72]]
Jl06aBUThb CTPOKY
HToro no pasaeny “ 22
Jlo6aBUTH MOAYJIb
Jlo6aBUTH pasjen
Pe3epBHOe Bpemd 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 | 3 3
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NOYPOYHOE N/IAHUPOBAHUE

10 KNNIACC
Ne Tema ypoka KosivyecTBO yacoB Jata JJIEeKTPOHHbIE LUPPOBbIE
n/n Bcero| KontposibHbie | [IpakTudeckue | A3yI€HUA ob6pasoBaTe/ibHble PeCypChI
paboThI paboThI
1 [[Pu3uka — Hayka o npupoje. HayuHble MeTO/ibl 1 BBeJUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK
MO03HaHUS OKpYKaroliero Mupal] 3Ha4YeHue 3HaYeHHe naty  |https://m.edsoo.ru/ff0c32e2]]
2 |[[Posb 1 MecTO pu3UKU B POPMUPOBAHUU 1 BBeJlUTE BBeJiUTE BBeauTe |[[Bubsnoteka [JOK
COBpeMEeHHOW Hay4YHOH KapTHUHbI MUPA, B 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c33e6]]
NpPaKTHUYECKOU eI TeJbHOCTH JIIoeH||
3 [[Mexanuyeckoe nBUKeHUE. OTHOCUTENBHOCTh 1 BBEJIUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK
MeXaHUUYEeCKOTO JiBIKeHUs. [lepeMeleHue, 3Ha4YeHUe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c3508]]
CKOPOCTb, yCKOpeHHe]]
4  |[[PaBHOMEpHOE NpsIMOJIMHENHOE ABUKEHUE] | 1 BBeJiUTe BBeJUTE BBeauTe |[[Bubsnoteka [JOK
3Ha4YeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c3620]]
5 [[PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBIXKeHME] | 1 BBE/JIUTE BBEJIUTE BBeAuTe |[[Bubnumoreka L[IOK
3HauYeHHe 3HauYeHHe paty  |https://m.edsoo.ru/ff0c372e]]
6 [[CBoGoaHOE MajieHuE. YCKOpeHHe CBOGOHOTO 1 BBEJIUTE BBeJUTE BBeuTe |[[Bubsnoreka [JOK
najeHus|] 3HauYeHHe 3HauYeHHe naty  |https://m.edsoo.ru/ff0c39cc]]
7 [[KpuBosiMHEHHOE ABMKeHUE. [IBUKEHHE 1 BBEJIUTE BBEJIUTE BBeAuTe |[[Bubnumoreka LIOK
MaTepUaJbHOU TOYKH MO OKPYKHOCTH] | 3Ha4YeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c3ada]]
8 |[[lTpuHIMD oTHOCUTENBHOCTH ["anues. 1 BBeJIUTE BBeJIUTE BBeuTe |[[Bubsnoreka [JOK
WHepnyanbHble CUCTEMBI OTCYeTa. [lepBbIv 3aKOH 3Ha4yeHue 3HaYeHHe party  |https://m.edsoo.ru/ffOc3be8]]
HeroToHa]]
9 [[Macca Tesa. Cuua. [IpyHIUD cynepno3uliiu CUJI. 1 BBeJIUTE BBeJIMTE BBeuTe |[[Bubsunoreka [JOK
BTopoii 3akoH HbroTOHa /11 MaTepUabHOM 3HaYeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c3be8]]
TOYKH] |
10 |[[TpeTuii 3akoH HproTOHA /1/1s1 MaTepUaIbHbIX 1 BBEeJUTE BBeJIUTE BBeauTe |[[Bubanoreka LJOK
ToueK]] 3HaYeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c3be8]]
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE

n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI

paboThI paboThI

11 |[[3ak0oH BceMUpHOro TAroTeHus. Cuja TAXKeCTH. 1 BBeJlUTe BBeJiUTE BBeauTe |[[Bubsnoreka [JOK
[lepBast KocMUYecKasi CKOPOCTb] | 3Ha4YeHUe 3HaYeHHe faty  |https://m.edsoo.ru/ff0c3d00]]

12 |[[Cuna ynpyrocTu. 3akoH ['yka. Bec Tenal]] 1 BBE/JIUTE BBEJIUTE BBeguTe |[[Bubsnoreka JOK

3HauYeHUe 3HauYeHUe paty  |https://m.edsoo.ru/ff0c3e18]]

13 |[[Cuna TpeHus. KoapdpunueHt Tpenus. Cuia 1 BBeJIUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK
COMPOTHUBJIEHUS NP ABUKEHUHU TeJa B XKUAKOCTU 3Ha4YeHUe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c3f76]]
WJIM rase]|

14 |[[[TocTynaTe/ibHOE YU BpallaTeJbHOE JBUXKEHHE 1 BBEJIUTE BBeIUTE BBequTe |[[Bbubsnoreka JOK
abCco/II0THO TBEPAOro Tesia. MoMeHT cuJbl. [leyo 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c41a6]]
CUJIbL. Y CJIOBUSI paBHOBeCHs TBEPAOTO Tesa]]

15 |[[UMnyJsibc MaTepuabHON TOUYKH, CUCTEMBI 1 BBeJIUTE BBEJIUTE BBeauTe |[[Bbubsnoreka JOK
MaTepHabHbIX TOUYeK. UMNyJibC CUJbl. 3aKOH 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c43d6]]
COXpaHeHHUs UMIyJibca. PeakTUBHOE ABMXKeHUE] |

16 |[[PaboTa u MouHOCTb cU/bl. KuHeTH4YecKas 1 BBeJIUTE BBEJIUTE BBeuTe |[[Bubsnoreka [JOK
3Heprusi MaTepuaibHOU Touku. Teopema 06 3Ha4YeHHue 3HaYeHHe naty  |https://m.edsoo.ru/ff0c4502]]
M3MeHEHUU KUHETUYECKOW 3Hepruu]|

17 |[[lToTeHnMabHas 3HeprUd. [loTeHIIMaAbHAs 1 BBeJIUTE BBeJIUTE BBeuTe |[[Bubsnoreka [JOK
3Heprus ynpyro eopMrUpoOBaHHOM NPYKUHBL. 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c461a]]
[loTeHIMa/IbHAsA 3HEPTUS TeJsia BOJIU3HU
MOBEPXHOCTH 3eMJiH] |

18 |[[[ToTeHIIMa/IbHbIE U HENOTEHIMA/bHbIE CUJIBI. 1 BBeJIUTE BBeJIUTE BBeAuTe |[[Bubanoreka LIOK
CBs13b pabOThI HENOTEHIMAIbHbIX CUJI C 3Ha4YeHHe 3Ha4YeHHe naty  |https://m.edsoo.ru/ff0c478c]]
M3MeHEeHHEeM MeXaHU4YeCKOW S3HePTUU CUCTEMbI TeJI.
3aKOH COXpaHEeHHUs] MeXaHUYeCKOW 3HepTHH ||

19 |[[/labopaTopHas pa6oTa «HccaejoBaHue CBA3U 1 BBEJIUTE 1 BBeauTe |[[]]
paboThI CHJIbI C U©BMEHEHUEM MeXaHUYEeCKOU 3HAYeHUe JlaTy
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
SHEepruu TeJia Ha IpUMepe pacTsKeHUs
PE3MHOBOTrO XKI'yTax]|
20 |[[KoHTposbHas paboTa no TeMe «KnHeMaTHKa. 1 1 BBEJIUTE BBeguTe |[[Bubauorexa LIOK
JIuHaMUKa. 3aKOHbI COXpaHEHUS B MEXaHUKe»]] 3HauYeHUe paty  |https://m.edsoo.ru/ff0c4b74]]
21 |[[OcHOBHBIE N0JIOXKEHUS MOJIEKYJISPHO- 1 BBeJlUTe BBeJiUTE BBeauTe |[[Bubsnoreka [JOK
KMHETHYECKOU Teopur. BpoyHOBCKOE JIBMXKEHUE. 3HaueHUe 3HaYeHHe paty  |https://m.edsoo.ru/ff0c4dc2]]
Audpysus]]
22 |[[XapakTep ABW>KEHHS U B3AaUMOJEHCTBHUS YaCTHI] 1 BBEJIUTE BBEJIUTE BBeauTe |[[]]
BelllecTBa. Mo/ieJin CTPOEHMUS ra30B, KUJKOCTEN U 3HaueHUe 3HaueHue JilaTy
TBEPABIX Te||
23 |[[Macca monekyJi. KosmnuecTBo BelllecTBa. 1 BBEJIUTE BBEJIUTE BBeauTe |[[]]
[TocTrosiHHast ABorazpo]] 3HAuYeHUe 3HauYeHUe JaTy
24 |[[TensioBoe paBHOBecHe. TeMnepaTypa U eé 1 BBeJlUTe BBeJlUTE BBeauTe |[[]]
usMepeHnue. lllkana remneparyp Lenbcus]] 3Ha4YeHue 3HaYeHHe JaTy
25 |[[UpeanbHbiii ra3 B MKT. OcHOBHOe ypaBHeHUE 1 BBeJlUTE BBeJUTE BBeauTe |[[Bubsnoteka JOK
MKT]] 3HauYeHHe 3HauYeHHe naty  https://m.edsoo.ru/ff0c4fde]]
26 |[[AbcontoTHasA TeMnepaTypa Kak Mepa cpeHel 1 BBeJIUTE BBeJIUTE BBeuTe |[[Bubsnoreka [JOK
KUHETHUYEeCKON S9HEePTUHU IBUKEHUS MOJIEKY.I. 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ffOc511e]]
YpaBHeHue MeHeneeBa-Kianeliponal|
27 |[[3akoH [lanbTOoHA. ['a30Bble 3aKOHBI| | 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
3HauYeHUe 3HaueHue JlaTy
28 |[[/IabopaTopHas paboTa «MccaenoBaHue 1 BBEJIUTE 1 BBeauTe |([[]]
3aBHCHUMOCTHU MeX/y TapaMeTpaMH COCTOSTHUS 3HAYeHUe JlaTy

pa3pexxeHHOro rasa»||
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI
paboThl paboThl
29 |[[M30omponecchl B UAealbHOM rase u ux 1 BBeJIUTE BBeJIUTE BBeAuTe |[[Bubauoreka LIOK
rpadudeckoe npezcraBieHue]| 3HaueHUe 3HaueHUe naty  |https://m.edsoo.ru/ff0c570e]]
30 |[[BHyTpeHHss aHEepTUs TEPMOAUHAMUYECKON 1 BBE/JIUTE BBEJIUTE BBeguTe |[[Bubauoreka LIOK
CHUCTeMbI U CIOCOOBI €€ u3MeHeHUs. KosnuecTBo 3HaYeHUe 3HayeHue paty  |https://m.edsoo.ru/ff0c5952]]
TEeNJOThl U paboTa. BHyTpeHHss 3Heprus
0/IHOATOMHOT'0 H/leaJIbHOr0 rasa]]
31 |([[Bugbl Tensonepenauu]| 1 BBeJiUTe BBeJUTE BBeauTe |[[Bubsnoteka JOK
3HaYeHUe 3HaYeHUe naty  |https://m.edsoo.ru/ff0c5c36]]
32 |[[YA#enbHas Ten0€MKOCTD BelllecTBa. KosimyecTBo 1 BBeJIUTE BBeJIUTE BBeAuTe |[[Bubaumorexa LIOK
TeINJIOThI [IPU TemJionepeade. AfabaTHbIN 3Ha4YeHue 3HaYeHHe party  |https://m.edsoo.ru/ff0c5c36]]
npouecc]]
33 |[[llepBbIii 3aKOH TepPMOAHMHAMUKHU U €TI0 1 BBeJIUTE BBEJIUTE BBequTe |[[Bbubsnoreka JOK
NpUMeHeHUe K u3onpoueccam]| 3Ha4YeHue 3HaYeHHe party  |https://m.edsoo.ru/ff0cSefc]]
34 |[[HeobpaTuMOCTb NpOLIECCOB B pUpo/ie. Bropoi 1 BBE/JIUTE BBEJIUTE BBeAuTe |[[Bubnumoreka L[IOK
3aKOH TepMOJUHAMUKH ] | 3Ha4YeHHue 3HaYeHHe naty  |https://m.edsoo.ru/ff0c6230]]
35 |[[[TpuHuun gerctBus u KI1/| TensioBoi MalrHbI| | 1 BBeJlUTE BBeJiUTE BBeauTe |[[Bubsnoteka JOK
3HaYeHUe 3HauYeHUe naty  |https://m.edsoo.ru/ff0c600a]]
36 |[[Luka Kapno u ero KII/]] 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
3Ha4YeHHe 3HaYeHHe JlaTy
37 |[[9xosoruyeckue npoo6JeMbl TEMJI03IHEPTEeTUKHU] | 1 BBeJIUTE BBeJIMTE BBeguTe |[[]]
3HAYeHUe 3HaYeHUe JlaTy
38 |[[O6o06matomuii ypok «MosiekyasspHast pr3uKa. 1 BBeJIUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK
OCHOBBI TEPMOJJUHAMUKUY] | 3HauYeHUe 3HaueHue paty  |https://m.edsoo.ru/ff0c6938]]
39 |[[KoHTposbHas paboTa no TeMe «MoJsieKyisipHasi 1 1 BBeJIUTE BBeauTe |[[Bubauoreka LIOK
¢usuka. OCHOBbI TEPMOJAUHAMUKU» | ] 3HaueHue paty  |https://m.edsoo.ru/ff0c6a50]]
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI
paboThl paboThl
40 |[[[Tapoo6pa3oBaHUe U KOHJeHcalnus. UcnapeHue u 1 BBEJIUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK
KuneHue]| 3HaueHUe 3HaYeHHe faty  |https://m.edsoo.ru/ff0c63b6]]
41 |[[A6coat0THAsA U OTHOCUTEJIbHAS BJAXKHOCTb 1 BBE/JIUTE BBEJIUTE BBeguTe |[[Bubsnoreka JOK
Bo3Ayxa. HackieHHbIH nap]| 3HaYeHHe 3HAYEeHHUEe paty  |https://m.edsoo.ru/ff0c64d8]]
42 |[[TBéppoe Teno. Kpucranindyeckue v aMopPHble 1 BBeJlUTE BBeJiUTE BBeauTe |[[Bubsnoreka [JOK
TeJia. AHU30TPOMNUS CBOUCTB KpUCTaLI0B. XKujkue 3Ha4YeHUe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c65f0]]
KpucTa/ibl. CoOBpeMeHHble MaTepHrasbl]|
43 |[[IlnaBsieHUEe U KpUCTAJIM3aLUs. Y AeabHast 1 BBEJIUTE BBEJIUTE BBequTe |[[Bbubsnoreka JOK
TenJioTa MiaBJseHus. Cybaumanus|| 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c6708]]
44 |[[YpaBHeHHUe TeMJ0BOro 6asaHca]] 1 BBeJIUTE BBEJUTE BBeAuTe |[[Bubauorexa LIOK
3HaueHUe 3HaueHue paty  |https://m.edsoo.ru/ff0c6820]]
45 |[[9n1ekTpu3anus Tes. JJeKTpUudecKuu 3apsj. [lsa 1 BBEJIUTE BBEJIUTE BBequTe |[[Bbubsnoreka JOK
BH/1a 3JIEKTPUYECKUX 3apsi/10B]] 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ffOcébcc]]
46 |[[[TpoBOAHUKH, AUITEKTPUKH U MOJYTIPOBOAHUKH. 1 BBE/JIUTE BBEJIUTE BBeAuTe |[[Bubnumoreka L[IOK
3aKOH COXpaHeHUs 3JIeKTPUYEeCKOro 3apsazal] 3HaueHUe 3HaYeHHe naty  |https://m.edsoo.ru/ffOc6bcc]]
47 |[[B3aumopeiicTBUe 3apsaA0B. 3akoH KyJioHa. 1 BBeJlUTE BBeJlUTE BBeauTe |[[Bubsnoteka JOK
TouyeuHblH 3/IeKTpUUECKUU 3apsaf]] 3Ha4YeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ffOc6ce4]]
48 |[[Hanpspk€HHOCTBb aJieKTpruueckoro noJd. [lpunnun| 1 BBEJIUTE BBeIUTE BBeuTe |[[Bubsnoreka [JOK
CyINepro3ULUH 3JIeKTPUYeCKUX noseu. JInHuum 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ffO0c6df2]]
HaNpPs>KEHHOCTH] |
49 |[[PaboTa cuJ 3J1eKTPOCTATUYECKOTO MOJIs. 1 BBeJIUTE BBeJIMTE BBeuTe |[[Bubsnoreka [JOK
[ToTeHuaJs. Pa3HOCTb NOTEHI[MAJOB] ] 3HaYeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c6f00]]
50 |[[ITpoBOAHUKHU U U3JIEKTPUKHU B 1 BBeJIUTE BBeJIMTE BBeauTe |[[Bubaumoreka LIOK
3JIEKTPOCTaTUYECKOM ToJie. [lhaieKTpudecKas 3HaYeHHe 3HaYeHHe paty  |https://m.edsoo.ru/ff0c7018]]

NPOHUIAEMOCTb] |
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE

n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI

paboThI paboThI

51 |[[9s1ekTpoéMKocTb. KoHaeHcaTop]] 1 BBeJUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK

3Ha4YeHUe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c7126]]

52 |[[2/1eKTpOEMKOCTD JIOCKOT0 KOHAEHCATOpA. 1 BBE/JIUTE BBEJIUTE BBeguTe |[[Bubsnoreka lJOK
JHeprus 3apsHKeHHOT 0 KOHJieHcaTopa]] 3HaYeHUe 3HayeHue gaty  |https://m.edsoo.ru/ff0c72c0]]

53 |[[/labopaTopHas paboTa "U3MepeHue 1 BBEJIUTE 1 BBeguTe |([[]]
3JIEKTPOEMKOCTH KOHJleHcaTopa"]] 3Ha4YeHUe JlaTy

54 |[[lpyHLMO AeHCTBUA U IPUMEHEHNE 1 BBeJUTe BBeJUTE BBeauTe |[[]]

KOH/IEHCAaTOPOB, KONIMPOBAJbHOIO allllapara, 3HaueHUe 3HaueHue JilaTy
CTPYHHOIO NPUHTEepa. DJeKTPoCcTaTHYecKast
3aliMTa. 3a3eMJIeHUe 3JIeKTPOonprubopoB]|

55 |[[2n1ekTpuUYecKUl TOK, yCIOBUS €TI0 1 BBeJIUTE BBEJIUTE BBeauTe |[[]]
cyuiectBoBaHuUs. [locTosiHHBIN TOK. CHsia TOKa. 3Ha4YeHue 3HaueHUe JaTy
Hanpskenue. ConpoTuisienre. 3akoH OMa s
y4dacTKa Lenu|]

56 |[[[TocnemoBaTenbHOE, Mapasie/ibHOE, CMELIaHHOE 1 BBeJIUTE BBEJIUTE BBeuTe |[[Bubsnoreka [JOK
coeJiIMHEeHHe NPOBOAHUKOB. JlabopaTopHas paboTa 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c74£0]]
«H3yyeHue cMelIaHHOI0 COe/JUHEeHUS
pe3ucTopoB»||

57 |[[Pab6oTa ¥ MOIIHOCTb 3JIEKTPUYECKOT'O TOKA. 3aKOH | 1 BBeJIUTE BBeJIUTE BBeuTe |[[Bubsnoreka lJOK
Joxoyns-Jlenual] 3HA4YeHHEe 3HAYEeHHUE pary  |https://m.edsoo.ru/ff0c7838]]

58 |[[3akoH OMa AJ1s1 OJIHOM (3aMKHYTOM) 1 BBeJIUTE BBEJIUTE BBeAuTe |[[Bubanoreka LIOK
aJieKTpuyecko nenu. KopoTkoe 3aMbIKaHUeE. 3Ha4YeHHe 3Ha4YeHHe naty  |https://m.edsoo.ru/ff0c7ae0]]

JlabopaTopHas pabota «M3amepenue 3/|C
HMCTOYHHKA TOKA U €ro BHYTPEHHEero
CONPOTUBJIEHUS»]]
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI
paboThl paboThl
59 |[[2/1eKTpOHHasA NPOBOJAUMOCTb TBEP/bIX METANIOB. | 1 BBeJUTE BBEJIUTE BBeguTe |([[]]
3aBHCUMOCTb CONPOTHBJIEHUS METAJIJIOB OT 3Ha4YeHUe 3HaYeHHe JlaTy
TeMnepaTypbl. CBepXIpOBOJUMOCTh] |
60 |[[9/1ekTpUYecKH TOK B Bakyyme. CBOHMCTBa 1 BBeJUTE BBEJIUTE BBeguTe |([[]]
3JIEKTPOHHBIX MYYKOB] ] 3HaYeHUue 3HayeHue JaTy
61 |[[[TonynpoBOoAHUKH, KX COOCTBEHHAs U MPHUMeECHasI 1 BBeJIUTE BBEJIUTE BBeuTe |[[Bbubsnoreka JOK
NpoBOAMMOCTb. CBOMCTBA p—n-nepexoja. 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c84ae]]
[TonynpoBoHUKOBBIE IPUGOPHI||
62 |[[2/1ekTpUUeCcKUl TOK B paCTBOPax M paciaBax 1 BBeJiUTe BBeJUTE BBeauTe |[[Bubsnoteka [JOK
3JIEKTPOJIMTOB. JJIEKTPOJIMTUYECKAs AHUCCOIAALIHS. 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c82bal]
JeKTposns]]
63 |[[921ekTpuyeckuii TOK B rasax. CaMmocTosTebHbIN 1 BBeJIUTE BBEJIUTE BBequTe |[[Bbubsnoreka JOK
Y HeCaMOCTOSITe/IbHbIN pa3psa. MosHus. [l1asMmal] 3HaYeHUe 3HayeHue faty  |https://m.edsoo.ru/ff0c84ae]]
64 |[[9/1ekTpuYecKre TPUOOPHI U YCTPOMCTBA U UX 1 BBE/JIUTE BBEJIUTE BBeAuTe |[[Bubnumoreka L[IOK
npaKTUyeckoe npuMeHeHHUe. [IpaBuia TeEXHUKU 3HaueHUe 3HaueHue paty  https://m.edsoo.ru/ff0c86fc]]
6e30macHOCTH]|
65 |[[O606maIMK YPOK «IJIeKTPOJUHAMUKAY || 1 BBeJIUTE BBeJIUTE BBeguTe |[[Bubauoreka LIOK
3HaYeHUe 3HauYeHUe naty  |https://m.edsoo.ru/ff0c88be]]
66 |[[KoHTpoJsibHas paboTa Mo TeMe «3JEeKTPOCTATUKA. 1 1 BBEJIUTE BBeAuTe |[[Bubnumoreka LIOK
[TocTOsAHHBIN 3/IEKTPUYECKUM TOK. TOKU B 3HayeHue faty  |https://m.edsoo.ru/ff0c8a8a]]
pPa3JIMYHbBIX cpejiax»]]
67 |[[Pe3epBHbIN ypok. KoHTpoJ/ibHas paboTa 1o TeMe 1 BBEJIUTE BBEJIUTE BBeAuTe |[[Bubauoreka LIOK
"JnekTpoarHaMHUKa"]] 3Ha4YeHHe 3Ha4YeHHe naty  |https://m.edsoo.ru/ff0c8c56]]
68 |[[Pe3epBHbIl ypok. 06061Ia0IIMKI YPOK 10 TEMaM 1 BBeJIUTE BBeJIUTE BBeuTe |[[Bubsunoreka [JOK
10 ku1accal] 3HaYeHHe 3HaYeHHe naty  |https://m.edsoo.ru/ff0c8f6c]]
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Ne Tema ypoka KosinuecTBO 4acoB JaTta JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero| KontposibHble | [IpakTuyeckue | U3YI€HHA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
Jl06aBUTBb CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 3




