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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOro ypoBHSI Ha YpOBHE CPEIHEro o0miero oOpazoBaHus pazpaboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTelbHON MPOrpaMMBl,
npencrasieHHbix B PI'OC COO, a Taxxke ¢ yu€rom (enepaibHOM pabodeid mporpaMMbl BOCOHUTAHUS U
KOHIIENMY TpernojaBaHus ydeOHoro mnpeaMera «Pusuka» B 00pa30BaTeNbHBIX OpPraHU3ALUAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Copnepkanue nporpamMMbl 0 ()U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAY4HOM
KapTUHBI Mupa oOydaromuxcs 10 xmacca npu oOydeHun ux (uszuke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO 1moxo/a. [Iporpamma no ¢usuke coorBeTcTBYET TpedboBanusim @I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAalpeJMETHBIM pe3yibTaraM OOydeHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh PEaTM3alluid MEKIPEAMETHBIX CBs3€H (DUM3HMKU C €CTECTBEHHO-HAayYHBIMHU
yueOHBIMH TIpeiMeTaMu. B Hel onpeaemnstoTcsi OCHOBHBIC IIETH U3yYeHHs (PU3UKU Ha YPOBHE CPETHETO
obmero oOpa3oBaHus, IUIaHUpPYEMble pPE3yJbTaTbl OCBOECHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

@enepanbHblii  0a3UCHBIN y4eOHBINM IaH Juis 00pa3oBaTeNbHBIX YupekaeHuid Poccuiickoi

CDez[epauI/H/I OTBOJUT 2 Jaca B HCOCIIO AJId1 00513aTeNHLHOr0 HU3YyUCHUA (1)I/ISI/IKI/I Ha 0a30BOM YPOBHE
CTYIICHHU CPEAHETO O6H_I€FO 06p330B8.HI/IH.

IIporpamma no ¢pu3nKe BKJIKOYAET:

IUIAaHUPYEMBIE PE3YNIbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCJE NPEAMETHbHIE
PE3yNbTaThI [0 Toj1aM 00yUeHUS;
coziep;kanue yueOHoro npeamera «dusuka» 1o rogam o0y4eHuUs.

Odu3uka kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KayecTBE y4eOHOTO
IIpeIMeTa B ILIKOJIE, BHOCUT CYILLIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUM 00 okpyskaroiieM Mupe. [1IkonbHbII
Kypc (U3HKH — CHUCTEeMOOOpa3yIOMIMi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY
¢du3nyecKkue 3aKOHBI JIe)KAT B OCHOBE TIPOIECCOB M SIBIICHUH, W3ydaeMbIX XHUMHEH, OMOJIOTHEH,
¢uznueckoii reorpadueit u actponomuei. Mcronb3oBanue 1 akTUBHOE PUMEHEHUE (PU3NUECKUX 3HAHUN
OTpesieNIsieT XapakTep U pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe SHEpreTHKH, TPaHCIOopTa,
OCBOEHHSI KOCMOCA, IOJYyYEHHUs] HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOWMCTBaMU W Apyrux. M3ydenue
(U3UKM BHOCUT OCHOBHOM BKJIa/ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaroImuxcs,
B (OpMUpOBaHHE YMEHHM MPUMEHSTh HAYYHBIM METOJl TO3HAHMS MPH BBIMOJTHEHUH MMM Y4EOHBIX
HCCIIE0BAHMM.

B ocHoBY Kypca (¢pu3nKku A7 ypOBHSI CpeJHEro 00IIero 00pa3oBaHMsl OJIOXKEH Pl UIEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoen uyenocmmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTMUECKH 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuajd U3 BCEX pa3AesioB (U3MKH, BKIIOYACT KaK BOIPOCHI KJIACCHUYECKOHM, Tak M
COBPEMEHHOW (PU3UKH.

Hoesa cenepanuzayuu. B coOTBETCTBUM C HeW Marepuayl Kypca (GU3MKM OObEIUHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE IPEICTABIECHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEILIECTBE U MOJIeE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanojaraeT HUCHOJIb30BaHUE T'yMaHUTapHOTO
MOTeHIIMaaa PU3NYECKO HayKH, OCMBICTICHUE CBSI3U Pa3BUTHUS (UM3HUKH C pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonou nanpasenennocmu. Kypc GU3MKH TpenosiaraeT 3HAKOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCpeCTBOM BBEICHUS SJIEMEHTOB COJIEPKaHNUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a
TaKxe 00CYKIeHHS MPOOIeM PallMOHATIFHOTO MPUPOAOIIOJIB30BAHUS U IKOJIOTUYECKON O0€30IacHOCTH.

CrepKHEBBIMH 2JIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHUs SBISIOTCA
¢duznveckue Teopun (GopMHUpPOBAHWE TPEICTABICHUM O CTPYKTYype MOCTPOEHUsT (U3UYECKON TEOpHH,



poau (pyHIaMEHTAIBHBIX 3aKOHOB M MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPO/IE, TPAaHHUIIAX
IPUMEHUMOCTH TEOPHH, 1JIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U IPOLIECCOB).

CuCTeMHO-EeSITeTbHOCTHBI TOAX0A B Kypce (HU3MKU peau3yeTcsl Npexkae BCero 3a CYer
OpraHu3alK KCIIEPUMEHTAIBHON eATesIbHOCTH oOyuatomuxcs. [l 6a30Boro ypoBHs Kypca GU3HNKU
— 3TO HCHOJB30BAHUE CUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB M J1a0OPAaTOPHBIX
paloT, KOTOpbIe B IIporpamMme Mo (pusnke 0ObeAUHEHB! B OOMIMN CIMCOK YYEHHYECKUX MPAKTUYECKUX
pabot. Beiienenue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT, MPOBOIUMBIX IS KOHTPOJIS M OLEHKH,
OCYILIECTBIISETCS YYaCTHUKaMH 00pa30BaTEIbHOIO MPOLEcca UCXO01 U3 0COOEHHOCTEH MIaHUPOBaHUS U
ocHamieHus: kabunHera ¢usuku. Ilpm 3TOM oOecreynBaeTcsi OBIAJACHUE OOYYAIOIIUMUCS YMEHHSIMHU
IIPOBOJIUTh KOCBEHHbBIE N3MEPEHUs, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIWYMH U ITOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

bosbuioe BHUMaHME yAENseTCs PEIIEHUI0 PACYETHBIX M KauyecTBEHHbIX 3anad. [Ipu stom mms
pacu€THBIX 3agad MPUOPUTETOM SBIAIOTCA 3aJadyd C SBHO 3aJaHHON (U3MYECKOW MOJENbIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHbIE 3aKOHbBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jesna Kypca, Tak U
UHTErpUpYys 3HAHUS U3 Pa3HBIX pa3/ienoB. [l KauecTBEHHBIX 3aJja4 IPUOPUTETOM SIBIIIOTCS 3aJaHUS Ha
O0bsICHEHUE MPOTEKaHUs (PU3MUYECKUX SBICHUH M IPOLECCOB B OKpYXKarolled >KU3HH, TpeOyrolne
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH TMIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu ®I'OC COO k MaTepuasbHO-TEXHHUYECKOMY O00eCIeYSHHIO
yueOHOTO Mporecca 0a30BbIl YpOBEHb Kypca (PU3UKH Ha yPOBHE CPEeIHET0 00IIeTro 00pa3oBaHMs JOIKEH
U3y4aThCsl B YCIOBUAX MPEIMETHOr0 KabuHeTa (PM3MKU WIM B YCIOBHSX MHTEIPUPOBAHHOIO KaOWHeTa
IIPEIMETOB €CTECTBEHHO-HAyyHOro uukia. B kaOuHere (QuU3MKM JOHKHO OBITh HE00XOJuMoe
nabopaTopHoe 00OpyJOBaHUE [Vl BBIOJHEHUS YKa3aHHBIX B IporpamMme Ho (HU3UKE YUYEHHMUECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHNUE.

JleMOHCTpalMOHHOE 000pyA0BaHKE (POPMUPYETCSI B COOTBETCTBUM C MPUHLUIIOM MUHMMAaIbHOM
JOCTaTOYHOCTH M OOECIIEYMBAET IOCTAHOBKY IEPEYMCICHHBIX B MPOTpaMMe Mo (PU3HMKE KIFOYEBBIX
JEMOHCTpalMi Ui HMCCIENOBAaHMUSA H3YYaeMbIX SIBIEHHMM M NPOLIECCOB, HMIMUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 000OpyAOBaHHE JUIsI YYEHHYECKHX MPaKTUYECKUX paboT dopMmupyercs B BHJE
TEMaTUYECKUX KOMILJIEKTOB M 00ECHEeUMBAETCS B pacy€re OJHOr0 KOMIUIEKTa Ha JBYX OOYyYaroIIHUXCS.
TemaTnueckue KOMIUIEKTHI Ja00paTOPHOTO 00OPYAOBAaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIJIEKCHOM
MCIOJIb30BaHNHU aHAJIIOTOBBIX U HHU(POBBIX NPUOOPOB, a TAKIKE KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM
B BUJie U(PPOBBIX 1aOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:
¢dbopMHpOBaHKE HHTEPECA U CTPEMIICHHUS 00YYAIOLIUXCs K HAYUHOMY M3YyUEHHIO IPUPOAbI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN;
pa3BUTHE NPEACTABICHUH O HAyYHOM METOJE€ IO3HAaHUS U (OPMHUPOBAHUE HCCIIEAOBATENBCKOTO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;
¢dbopMHpOBaHHE HAyYHOIO MHUPOBO33PEHHUsI KaK pe3ysbTaTa H3y4eHHsS OCHOB CTPOEHHMsS MaTepuu MU
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;
¢dopMHUpoBaHHE YMEHUN OOBSCHATH SIBIEHUS C HCHOJIb30BAHHWEM (M3NYECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNbCTB;

(dbopmMHpoBaHUE MPECTABICHUH O posi (PU3MKH AJIS pa3BUTHS APYTHUX €CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHH.

JlocTiKeHHne 3TuX IieNieil o0ecreynBaeTcsl pelieHHeM CIeIyIouX 3a7ay B MpOLecce U3Yy4eHUs
Kypca (U3MKU Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHus:
npuoOpeTeHNe CUCTEMbI 3HAHUH 00 00IINX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIOYas
MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY U 3JIEMEHTHI aCTPOPU3UKH;
¢dbopmMHpoBaHHE YMEHUN MPUMEHATh TEOPETUUECKHUE 3HAHUS U OObACHEHHs (PU3NUECKUX SBICHUH B
MPUPOJIE U AJIS IPUHATHS NIPAKTUUECKUX PELICHUH B OBCEAHEBHON KU3HU;

OCBOGHHE CIIOCOOOB pELICHMs pa3IMyHBIX 33734 C SIBHO 3aJaHHON (DM3MYECKOM MOJeINblo, 3ajad,
[10/Ipa3yMEeBalOIINX CaMOCTOSITENIbHOE CO3/ITaHue (PU3NYECKON MOIEH, aIeKBATHOM YCIOBUSM 3a]1auH;



MOHUMAaHUE (PU3UIECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX
MIPOLIECCOB, UX BIIUSHUS HAa OKPYKAIOILYIO CPENY;

OBJIAJICHHEC METOJaMH CaMOCTOSITEIIbHOTO TUTAHUPOBAHUS M MIPOBEIACHUS (DU3HUECKHUX IKCIICPUMEHTOB,
aHaJlM3a U MHTepIpeTaluy nHGOpMaInK, ONPEIeICHHs TOCTOBEPHOCTH MOIYYEHHOTO Pe3ysIbTaTa;
CO3JIaHUE YCIIOBHUM JJISI pa3BUTHUSL YMEHHUI IPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPYECKOU JIEATEIbHOCTH.

COILEPKAHUE OBYYEHUSA
10 KJIACC
Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
Odu3uka — Hayka o mpupoae. HayuHble MeTOnbl MMO3HAHUS OKpykawoiero wmupa. Poib

IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gu3nUECKuX SIBICHUN U mpoueccoB. Hayunble runote3sl. @u3nyeckue 3aKOHbI U
Teopuu. ['paHHIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponb u mecTo pusuku B GopMUPOBAaHUM COBPEMEHHOW HAYYHOI KapTHHBI MUPA, B MPAKTUYECKON
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroeie u IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAHMYECKOro ABMXKeHus. Cucrema oOTCuéra.
Tpaexropus.

[Tepemerienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHallbHOM
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopAuHAT. Clio’KeHHEe NEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE TMpsSMONIMHEHHOe [BuKeHue. [paduku 3aBUCHMOCTH
KOOPJWHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MIEPEMEILICHUS MATEPUAIIbHON TOUKU OT BPEMEHH.

CBoboaHoe najzieHue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBuxeHue. /[BruKeHnEe MAaTEpUATIbHONM TOYKHU IO OKPYKHOCTH C IMOCTOSHHOM 110
MOJIYJIIO CKOpPOCTBIO. YTIIOBasi CKOPOCThb, JWHEHHas ckopocTh. Ilepuog u wactota oOpaiieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuueckue yCTporuCTBa U NMPAKTUYECKOE IPUMEHEHHE: CITIUIOMETP, JBUKECHUE

CHapsJIOB, LIEMHBIE U PEMEHHBIE TTEpEIayn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, MILTIOCTPAMsd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MMaICHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEACIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXKTY MYTSIMU, IPOWICHHBIMU TEJIOM 32 MIOCJIEI0BATEIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAIIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Ipunaiun otHocutensHOCTH ['anuies. IlepBsiii 3akoH HeroToHA. IHEpUHaIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuanun cynepmno3uiuu cwi. Bropoi 3akon HeroToHa 1uisi MatepuaibHOM
Touku. Tpernii 3akoH HploTOHA 77151 MaTepUaNbHBIX TOYEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokectd. [lepBas kocmMuyeckas CKOpOCTb.

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



Tpenue. Bunbl Tpenus (okos, ckonbxeHus, kaueHus1). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIBKEHUS U cuiia TpeHus nokos. Koaguuuent tpenns. Cuiia conpoTHBIIEHUS NIPH IBUKEHUU TEJA B
KUJKOCTU WIH rase.

[TocTynaTenbHOE U BpallaTesIbHOE ABH)KEHUE a0COIIOTHO TBEPIOTO TeJIa.

MoOMEeHT cuiibl OTHOCHUTEIIBHO OCH BpalleHus. [1nedo cubl. Y cnoBus paBHOBECUS

TBEPJIOTO TENA.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TIOIIUITHUKY, IBHKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHiL.

3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHust OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIUX B IPYKMHE U PE3UHOBOM 00Opasle, OT
ux aepopManuu.

HccnenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnyneec MarepuanbHOM TOYKM (Tesla), CHUCTEMbl MaTEpUalbHBIX ToueK. VMIysnbc CHUIBl U
U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAaHEHUs UMITyjbca. PeakTMBHOE IBUKECHHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.

[lorenumaneHas sHeprus. lloreHuumanbHas HHeEprus ynpyro JaeGopMHpPOBAHHOW MPYKUHBI.
[TorennuanbHast SHEprus Tesa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuManpHbIE U HETIOTEHIIMATIbHBIE CHIIBL. CBS3b paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBIN

MIACTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHUHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX

MasiTHUKOB.

UccnenoBanue cBs3M pabOThI CHIIBI C M3MEHEHHEM MEXaHMYECKON SHEpruu Tejla Ha MpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOpHUM U HUX ONBITHOE OOOCHOBaHUE.
bpoynoBckoe napmwxkenue. JAudpdysus. Xapakrep ABMKEHUS W B3aUMOJCHCTBUS YACTUIl BEIIECTBA.
Monenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPIBIX TeN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyil. Konmnuectso Bemectsa. [loctosnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.



Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUUECKON TEOPUHN HIEAIBHOTO
raza. AGcooTHas TemrepaTypa Kak Mepa cpeiHeil KHHETUYECKOM 3HEPT U TEIIOBOTO JBUKEHHSI YACTHI]
raza. [llkana temneparyp KenbBuna. I'a3oBble 3akoHbI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omnporeccsl B uAeanbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYEeCTBOM BemecTBa. ['paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOSHHUE BellecTBa, ¢poTtorpaduu MOJIEKYJI OpraHUu4YeCKHX
COCIMHECHUM.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTIOCTPUPYIOLLAs TPUPOLY aBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAE€AJIbHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTpaMU COCTOSIHUS pa3peKEHHOI'0 Tra3a.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckas cucreMa. BHyTpeHHss1 SHEprusl TEpMOIMHAMUYECKONW CUCTEMBI U

criocobOb! €€ m3meHenus. KonnyectBo TemnoTsl U paboTta. BHyTpeHHSS HEprusi 0JJHOATOMHOIO
ujeanbHOr0 ra3a. Buubl Termonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JIyd4eHHE. Y IeibHas
TEII0EMKOCTh BellecTBa. KoanyecTBO TEmIOTHI P TEIIoNepeaaye.

[TonstTre o0 ammabatHoM mporecce. [lepBbiii 3akoH TepMoaMHAMUKH. [IprUMeHEeHHE IepBOro
3aKOHa TEPMOAMHAMHUKHU K H30mpoiieccaM. ['padudeckast uHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTUMOCTh IPOLIECCOB B IIPUPO/IE.

TennoBele Mammubl. [IpuHnuOBl AeWCTBUS TeIUIOBbIX MamuH. [IpeoOpa3zoBaHus SHEpruud B
TerioBbIX MamuHax. Koadduument nonesnoro neiictBus TemioBo Mammubl. [uxn Kaphno u ero
KO3 QUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MPOOIEMbl TEIIO3HEPTETUKH.

TexHuueckue ycTpoiicTBa M NPaKTUYECKOE NPHUMEHEHHUE: JIBUraTellb BHYTPEHHETO CrOpaHMus,
OBITOBOM XOJOAUIBLHUK, KOHIUIIUOHED.

Jemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHEPTUu Tejla MPH COBEPLICHUN padOoThl: BbUIET MPOOKU U3 OYTBUIKH MOA
JeCTBHEM CXaToro BO3JyXa, HarpeBaHue »d¢dupa B JaTyHHOHM TpyOke MyTéM TpeHHs
(BUIEOAEMOHCTpALUSA).

W3meHeHne BHyTpeHHEH 3Hepruu (TemMnepaTypsl) Tejla Ipy TeIulonepeaaye.

OnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne yaenbHOM TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooGpazoBanne u koHaeHcamus. Mcnapenwe u kuneHue. AOCONIOTHAS W OTHOCHTEIbHAsS
BJIQKHOCTh BO3/1yxa. HachlleHHbli map. Y qenpHas TerioTa napooopazoBaHusi. 3aBUCUMOCTh

TEMIIEPATyphl KUTIEHUS OT AAaBJICHUS.

Tsépnoe teno. Kpucrammmueckue 1 amopdHbie Tena. AHU30TPONHS CBOMCTB KpUcTaIIOB. JKuakue
kpuctabsl. CoBpeMeHHble MaTepualbl. [InaBiaeHue u kpuctayuin3anus. Y aeabHas TeIuioTa IUIaBIeHusl.
Cybnumarus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoiicTBa U NPaKTUIECKOE MPUMEHEHNE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUHU MOJIYYEHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCJIe HAHOMATEPHAaJIOB,
Y HAaHOTEXHOJIOTHH.



Jemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTALUTUIIECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

DnekTpuzanus Tel. DIeKTpuueckuil 3apsia. [IBa Buja anekTpuueckux 3apsiioB. [IpoBojHuKw,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHHUS SJIEKTPUUYECKOIO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akoH Kymnona. TodeuHbIN 3JIEKTPUUECKUHN 3apsii. DIEKTPUUYECKOE
nosie. Hanpsok€HHOCTH anekTpudeckoro nois. [IpuHnun cynepno3unuuy 3JIeKTpUIecKuX nosen. JInaum
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MO,

PaGora cun snexrpocratuueckoro mois. [lorenuuan. PasHocts morenuuanos. IIpoBonHuku u
JTUAJICKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. JudekTpuyeckas npoHUIIaeMOCTb.

OnekrpoémkocTh.  KonzmeHcarop.  DJEKTPOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa.  OJHEPrus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHnueckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHE: JIEKTPOCKOIL, FIEKTPOMETP,

ANEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE BJIEKTPONpHOOpOB, KOHIEHCATOP, KOMHUPOBAJIbHBIM
anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U PUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30OBAHHBIX TEJI.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIUDJIEKTPUKHU B JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTbD AIIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIONIA/IM IIIACTHH, PACCTOSIHUS MEXKAY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBaHHUS 3JEKTpUUYecKoro Ttoka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma aiig y4acTka 1enu.

DNeKTpUUecKoe COMPOTHUBICHUE. YJeNbHOE CONpPOTHBIEHHE BemecTBa. llocnenoBaTenbHoe,
napajuieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIeHnia. MOmHOCT AIEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAS CUJIa U BHYTPEHHEE CONPOTUBICHUE UCTOUHHKA TOKA. 3akoH OMa i MOJTHOM
(3aMKHYTOM) 251ekTpuueckoit emu. KopoTkoe 3aMbIkanme.

DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTb COINPOTHBICHHUS METAUIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyecKuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! ¥ MpUMECHAasi MPOBOIUMOCTb MOIYIPOBOAHUKOB. CBoicTBa p—N-
nepexoa. [lomynmpoBoJHUKOBBIE TPHUOOPEI.

DNeKTpUUECKU TOK B paCTBOpax M paciijiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLHAIIHS.
DnEeKTponu3.

DnexTpuueckuil TOk B razax. CaMOCTOSITENIbHBINA 1 HECaMOCTOSTENbHBIHN pa3psia. Monnus. [1na3ma.



TexHuyeckue ycTpoiicTBa W TMPAKTHUECKOE MPUMEHEHHE: aMIEpMETp, BOJBTMETP, PEOCTart,
HUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, IIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIA JHOMA, TEPMHUCTOPHI M (DOTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIA IAHOJ,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHHUSL.

3aBUCHUMOCTh COTIPOTHBIICHUS MIJIMHAPUICCKUX MPOBOTHUKOB OT JJIMHBI, IJIOMAH MTOMIEPEUHOTO
CEUeHUs U MaTepuana.

CwmemianHOe COeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABKYyIIeH cuibl. KopoTkoe 3amMblkaHKe radbBaHUYECKOIO dJIEMEHTa
Y OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenune cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOaBMKYIIECH CHIIbl MCTOYHUKA TOKA M €M0 BHYTPEHHETO COMPOTHUBIICHUS.

HaGrotenune amekTposusa.

MexnpeamMeTHbie CBSI3H

N3ydyenne kypca ¢usuku Oa3zoBoro ypoBHs B 10 Kjacce OCYHIECTBISICTCS C  y4ETOM
COJIEP>KATENbHBIX MEXKIPEAMETHBIX CBSA3EH C KypcamMu MaTeMaTHKH, OMOJIOTHUH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O IMO3HAHUS: SBJICHHE,
HAay4YHBIA (akKT, TUnore3a, (Qu3nudeckas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCICPUMEHT,
MOJIETTUPOBaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHWH, TuHeWHas (QyHKus, mapabona, rumepbdona, ux
rpaduKy U CBOIMCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHUE B KUBOM mpupoje, nuddys3us, 0CMOC, TeMI000MEH KUBBIX
OpraHu3MOB (BHJIbI TETUIONIEPEIAYH, TETUIOBOE PABHOBECHE), ITIEKTPUUECKUE SIBJICHUS B )KUBOW TIPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, KHIAKOCTEH W Tra3oB, JIEKTPUUYECKHE CBONCTBA METAJLJIOB,
ANEKTPOIUTHYECKAS TUCCOIHAIINSI, TaIbBaHUKA.

l'eoepagpus: BnaxHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHKe IBUKEHUH ¢ UCMOIB30BAHNEM MEXAHU3MOB, YUET TPEHUS B

TEXHUKE, TMOJIIUITHUKHA, HCIOIb30BAaHUE 3aKOHA COXPAHEHHS HUMITyJIbca B TEXHHUKE (pakera,
BOJAOMET W JIpyTrHe), NBUTaTellb BHYTPEHHETO CrOpaHUs, MapoBas TypOMHA, OBITOBON XOJOIWJIbHUK,
KOHJIUIIUOHEP, TEXHOJOTUH TOJYYSHHUS COBPEMEHHBIX MAaTepHUaJiOB, B TOM YHCJIe HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUUYECKasl 3alllUTa, 3a3eMJICHUE SJEKTPONPHOOPOB, KCEPOKC, CTPYHHBII
MIPUHTED, PIEKTPOHATPEBATEIBHBIE PUOOPHI, JIEKTPOOCBETUTEIBHBIE PUOOPHI, TaThBAHUKA.

IMJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

OcBoenune yyebHoro npeamera «du3nka» Ha YpOBHE CpeIHEro oOIero oopasoaHus (6a30BbIi
YPOBEHB) TOJDKHO 00€CIEYUTh JOCTHKEHHE CIICAYIOMINX TMYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHEIE PE3YIbTATEI OCBOCHUA y‘—Ie6HOFO npeamMera «Dusuxay JOOJIKHBI OTpaKaTb TOTOBHOCTH
U CIIOCOOHOCTH 00yUarOIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOMN BHYTPEHHEN MO3ULIMEH TMUYHOCTH,
CUCTEMON IE€HHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOLIUX
TPaIUILIMOHHBIM LIEHHOCTSIM POCCHIMCKOro OOIIECTBa, pACIIMPEHUE MXU3HEHHOTO OINbITa U ONbITa



NEeSTEILHOCTH B MPOLECCE peaTn3alii OCHOBHBIX HAIIPaBJIECHUN BOCIHUTATENILHON JIEATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaxaaHcKOro BOCHUTAHMS:

c(OPMHUPOBAHHOCTh TPaXJAAHCKOW IMO3ULKU O00YyYaromerocsi Kak akTHUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHICKOTo O0IIEeCTBa;

MPUHATHE TPATUIMOHHBIX 00II€YeIOBEYECKIX T'YMaHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO ACSITEIBHOCTh B UHTEPECaX IPa)K1aHCKOT0 OOIIECTBa, y4acTBOBATh
B CaMOYIIpaBJICHUU B 00pa30BaTebHOIN OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATh C COIMATHHBIMH WHCTHUTYTAMH B COOTBETCTBUHU C UX (PYHKIHMSIMH H
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKON I'pakTaHCKON MIEHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K IrOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM POCCUHCKHX YYEHBIX B
obnactu (PU3WKYU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAIMI0 M TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYyIIEero;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOLIEHUWE K MHpPY, BKIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢busnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K pa3iuyHbIM cepam MpohecCHOHAIBLHONW AESITEeIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(bu3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaylieil nmpodeccun U pearn3oBbIBaTh
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO M C€aMOOOpa30BaHHUIO B oOnmacTu (U3MKK Ha
MPOTSKEHUU BCEU KU3HH;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KYJNbTYpbl, OCO3HAaHUE IJOOAJIBHOrO  Xapakrepa
AKOJIOTHUECKUX TPoOiem;

IJIAHUPOBAHUE W OCYIIECTBJIEHUE IEHUCTBUN B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS LEJeH
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciiipeHle OMbITa JESTENIbHOCTH AKOJIOTMYECKOM HANpaBIEHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nuecKoil HayKu;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JeSATENbHOCTH, TOTOBHOCTH B TMpoIlecce HU3Yy4YeHUs (PHU3UKU
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornueckue AeMcTBHA:
CaMOCTOSITENTLHO (DOPMYITHPOBATH U AKTYaJTU3UPOBATH MIPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
OTIPEIEIATH EH IeITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabaTheiBaTh IJIAH PEHICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a HWMEIOIINXCS MaTepPHAIBHBIX W
HEMaTepUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB IIEJISIM, OICHUBAThH
PHUCKH MOCIEACTBUMN AESTENbHOCTH;



KOOPDJAMHUPOBAaTh W  BBINOJHATH paboOTy B  YCIOBUSX pEabHOrO, BHUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarejabcKue AeicTBUA .

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATUSMHU M METOJaMU (PU3NUYECKOI HAyKH;

BJIa/IETh HABbIKAMU y4eOHO-MCCIIEAOBATEILCKON U MPOEKTHOMN IEATEILHOCTH B 001acTh (DU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY MOHMCKY METOJOB PEUICHHUs 33134 (HU3NYECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [T03HAHMS;

BJIQJE€Th BUAAMM JCSITEIBHOCTH 110 IIOJYYEHUIO HOBOIO 3HAaHMs, €ro HHTEpIpeTalu,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYalMsX, B TOM YHCJIE MPH CO3JaHUU
y4eOHBIX TIPOEKTOB B 00JIACTH (DU3HKH;

BBISIBJIATh NIPUUMHHO-CJICCTBEHHBIE CBS3U W aKTyaJIU3UPOBaTh 3aJady, BBIIBUIaTh THIOTE3Yy €€
pelIeHns], HaXOAUThb apryMEHThl Ul JOKa3aTeJbCTBA CBOMX YTBEP)KIEHUM, 3aJaBaTh INapaMeTpbl U
KPUTEpUU PELLICHHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE€ PEIICHUs 3aJlaud pe3yJIbTaThl, KPUTUUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33a4l B 00pa30BaTEILHON NESATEILHOCTH, B TOM YHCIIE
IPU U3YyYCHUH (PU3UKU;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KUZHEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 0o0acTel;

BBIJIBUTaTh HOBBIEC UJIEU, IPEAJIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]a4M, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH IMOJyYeHHs WH(POpMAMK (GU3NIECKOTO COACPKAHUS M3 HCTOUYHHKOB Pa3HBIX
TUIOB, CaMOCTOSATENIbHO OCYIIECTBJISITh IMOWUCK, AaHAJM3, CHUCTEMATU3aALUUI0 W HUHTEPHPETALUIO
nHGOPMALUY Pa3IMYHBIX BUJOB U (POPM IPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIOJIb30BaTh CpPEJICTBA MH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B pELIeHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpTaHU3AI[MOHHBIX 337ad C CcoONoJieHueM TpeOoBaHUH
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTHUEHBI, PeCypcocOEepeKeHUsI, TPABOBBIX U ATHUYECKUX HOPM,
HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIrO COJAEp’KaHUS B PA3IMUYHBIX (Qopmarax ¢ y4€TOM Ha3HAuY€HUs
uHGOpMaIUY U LIEIEeBOI ayIMTOPHH, BEIOUpasi ONTUMAIIbHYIO ()OpMY IPECTaBICHNUS U BU3yaIU3alHH.
KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYILLIECTBIAThH OOLIEHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOH /1A TENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYalli U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHHON U UHIUBUIYaIbHON pabOTHI;

BbIOMPAaTh TEMaTHMKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KakJ10TO 4JieHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM €ATENBHOCTH, OPTaHU30BBIBATh M KOOPAUHUPOBATH JIEHCTBUSA 1O €€
JNOCTH)KEHHMIO: COCTaBIIATh IUIAH JIEWCTBUM, pacnpenessiTb pojd C Y4ETOM MHEHHHM Y4YaCTHHKOB,
00CyXJ1aTh pe3yabTaThl COBMECTHOU palboOTHI;

OLICHMBAaTh KAa4e€CTBO CBOET0 BKJIaJa W KaXXJIOT0 y4aCTHMKAa KOMaHIbl B OOUIMIl pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TIPOEKTHI, OLIEHMBATh HUJEH C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE IMOBEAEHHE B Pa3IMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranmusanmus:



CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO IEITELHOCTh B 0071acTH (DU3UKH U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTABJIAT IIJIaH PELLIEHUS paCUE€THBIX U KAUECTBEHHBIX 3a/1a4, IIJI1aH BBIIOJIHEHUS
MIPAKTUYECKON pabOThI ¢ y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNIOYTSHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHi y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JPYIUIHMHU B 00JACTH (DU3HMKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalusiM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OIICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LEJISM;

BJIaJIETh HABbIKAMHU I103HABATEJIbHOW pedieKcUM KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUU H
MBICIUTENBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKHU.

B nportiecce nOCTHKEHUS TMUYHOCTHBIX PE3YIBTATOB OCBOCHUS IPOTPAMMBI IO (DU3HKE TS YPOBHS
cpeaHero oOmero oOpa3oBaHUs y OOYYAIOUIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUICKT,
MpeIoiararonmii copMUPOBAHHOCTE:

CaMOCO3HAaHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE, BUJICTh
HaIpaBIIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cpephl, ObITH yBEpEHHBIM B cele;

caMOpEeTryJIMPOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aJJallTHPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHHUSM U NPOSBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMH, BKIIIOUYAIOUIEH CTPEMIIEHNE K JOCTHKEHHIO LIEJIN U yCIIEXY, ONTHUMHU3M,
MHUIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUH OOIEHNUs, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAaNBATh OTHOIICHUS C IPYTHUMH JFOIbMH,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJBbTATHBI

K xonny oOyuenus B 10 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3HKHU B (HOPMHUPOBAHUM COBPEMEHHOM HayyHOU
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKUW M TEXHOJIOTH, B MPAKTUYECKOU NEATEIHbHOCTHU
JTIOJIEH;

YUUTBHIBATh TPAHMIIBI TPUMEHEHUS HW3YYCHHBIX (PU3UYECKHX MOJeJei: MaTepualbHas TOYKa,
MHepLHaJbHas cUcTeMa OTcuéra, adCONIIOTHO TBEPJOE TEJO0, UACATBHBIN ra3, MOJIENN CTPOCHHUS ra3oB,
KHUJIKOCTEH M TBEPJBIX TEJ, TOUSUHBINA IIEKTPUUYECKHM 3apsil IPU PELIeHUH (PU3NUECKUX 3aa4;

pacrno3HaBaTh (U3HUECKUE SBIEHUS (ITPOILIECCH) U OOBSICHATH X HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMSI BEIIECTBA U AJIEKTPOAMHAMHUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUXKEHUE, CBOOOJHOE MAaJCHHE Tel, ABUKEHHE MO OKPYKHOCTH,
UHepLus, B3auMoieiicteue ten, auddy3us, OpOyHOBCKOE JABHKEHHE, CTPOCHHE KUKOCTEH U TBEPABIX
TeJ, U3MEHEHHe 00bEMa Tel MpU HarpeBaHUM (OXJIaKIEHHH), TEIJIOBOE pPaBHOBECHE, HCIIApEHHE,
KOH/JIEHCAllUsl, TUTABJICHUE, KPUCTAILTM3AIlUs, KUIIEHUE, BIaXKHOCTh BO3/1yXa, MOBHIIICHUE JaBJICHUS raza
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCY/I€, CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS raza B U30MpoIieccax,
ANIEKTPU3aLNs TEJ, B3aUMOJECHCTBHUE 3aps10B;



OIMKCHIBATh MEXAaHWYECKOE IBUKCHHE, UCIONB3Ys (DHM3MUECKHE BEIMUYMHBI: KOOPAWHATA, MYTh,
IepeMeNIeHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, CWia, MUMIYJIbC Tela, KUHETHYeCKas SHEprusl,
MOTCHIIMATIbHAS SHEPTHUsl, MeXaHU4ecKast paboTa, MEXaHUYEeCKasi MOITHOCTh; MPU OMMCAHUH MTPABUILHO
TPaKTOBaTh (PU3UYECKUII CMBICI HCIIOJIBb3YyEMbIX BEIWYMH, UX OOO3HAUYEHHUS U EIUHMIIBI, HAXOIUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JPYTUMU BETUYHHAMU;

OINMCHIBATh M3yYEHHBIC TEIUIOBHIE CBOMCTBA TEN M TEIJIOBBIC SIBJICHMS, HUCIOJNB3Ys (PU3HUECKUE
BEJIMYUHBI: JABJICHUE ra3a, TeMIeparypa, CPeIHssl KMHETHYECKas SHEPrusi XaOTHUYECKOTO JBHXKECHUS
MOJIEKYJI, CpeIHEKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, paboTa
raza, KoOOQQUIUEHT TOJIE3HOTO ACHCTBHSI TETUIOBOTO JBUTATEIIS;, TIPU ONMUCAHUH MPABUIBLHO TPAKTOBATH
(bu3NYeCKUi CMBICI HCMOJIb3YEeMbIX BEJIMYMH, MX OOO3HAUEHUs M E€AMHUIIBI, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIIMUUHAM;

OIMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHE CBOWCTBA BEILIECTBA U AJIEKTPUUYECKUE SIBICHHUS (TIPOLIECCHI),
UCTIOJB3YS (PU3MYECKHUE BETMYMHBI: AICKTPUUCCKUH 3apsijl, dICKTPUUECKOE TI0JIe, HAMPSKEHHOCTD OIS,
MOTEHIIMAJ, Pa3HOCTh IOTEHIMAJIOB; MPU OMHCAHUM TMPABUIBLHO TPAKTOBAaTh (PU3UYECKUI CMBICIT
HCIIOJIB3YEMBIX BEJIMYMH, UX O003HAYEHUS M €AUHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIONINE TAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

aAHAIM3UPOBATH (DU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (PU3MUSCKUES 3aKOHBI U MPUHITHIIHL
3akoH BcemupHOro TsaroteHus, |, |1 u 11l 3akonsr HpioToHA, 3aKOH COXpaHEHUS MEXaHUYECKOW HEPTUH,
3aKOH COXpPAHEHHUS HMIYJIbCA, MPUHIMUII CYNEPHO3UIMU CUJI, TPUHIIUI PABHOMPABHUS HMHEPIUATHHBIX
CUCTEM OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEN KHHETUYECKON 3HEPIHH TEIJIOBOTO ABMKEHUSI MOJIEKYII ¢ a0COIIOTHONW TEMIIEpaTypoil, MepBblii
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsA/ia, 3akoH KynoHa, npu 3ToM pazinyaTh
CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBHsI (TPAHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHHIIMITBI JCHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPONCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh  OKCIIEPUMEHTBI 10 HCCICAOBAHUIO (PU3UYECKHX SIBJICHHUH U MPOIECCOB C
UCIOJIb30BaHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUM, MpU 3TOM (OPMYyIHUPOBATh MpoOieMy/3agady u
TUTIOTE3Y Y4eOHOT0 IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BAHHS, POBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBJISITh TPSIMbIE U KOCBEHHBIC M3MEpPEHMsI (PU3MUECKUX BEJIWYUH, NMPU ITOM BBHIOUPATh
ONTHUMAJBHBIA CIMOCOO W3MEPEHHS W UCIHONIb30BaTh HW3BECTHHIE METOJbl OIEHKU IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCHMOCTH MEXKAY (PU3NYECKUMHU BEIMYMHAMH C WCIOJIB30BAaHUEM MPSIMBIX
W3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCHUPOBATH PE3YyIbTAThl MOJTYYEHHOU 3aBUCUMOCTH
(bu3MYECKUX BEIWYMH B BHJIe TaOIUI] ¥ TpaUKOB, NeaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmroaTh mnpaBuia 0€30MacHOro TpynAa MPH MPOBEIACHUM HCCIEJOBAaHUM B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM W TPOEKTHOM JEATENBHOCTH C  HCHOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemats pacy€THbIE 3a7aud C SBHO 3aJaHHOW (U3MUYECKON MOJENbI0, UCHONB3YS (PU3NYECKUE
3aKOHBI U TPUHIIAIIBI, HA OCHOBE aHAJIM3a YCJOBUS 3a/1auyd BHIOMPATh (PU3MUECKYIO MOJIEh, BBIICIATH
¢du3nuecKkre BeTUIUHBI U (HOPMYIIBI, HEOOXOTUMBIE [Tl €€ pelIeHus, TPOBOJAUTH PACUETHI U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HAYCHHS (PU3NUECKON BETMYNHBI;

pemath KayeCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTMYECKHM HEMPOTUBOPEUMBYIO IIETIOUKY
PacCyXJIEHHI ¢ ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKUE SBIICHNUS,

WCIOJIb30BaTh MPHU PEIICHUU YU4eOHBIX 33]a4 COBpEMEHHBbIC MH(DPOPMAIIMOHHBIE TEXHOIOTUU IS
MOUCKA, CTPYKTYpPUPOBAHUWS, WHTEPIPETAIIMM W TIPEACTABICHHUS YYeOHOH W HAayIHO-TIOMYJSPHOM
uH(pOpMaIlUY, TMONTYYEHHON W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTYy4aeMYIO
nH(pOpMaILIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSCHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHIA;



U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO MTOBEJICHUS B OKPYIKAIOIICH CPeIe;

WCIOJIb30BaTh TEOPETHYECKHE 3HAHWS MO (HU3MKE B TMOBCEIHEBHON >KM3HU HJsi 00eCredeHUs
0€301MacHOCTH Mpu 0OpallleHnuu ¢ TPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHHUS 3J10POBbS

paboTaTh B rpyIIIie ¢ BBIMOJIHEHUEM PA3IMYHbIX COLUAIBHBIX POJICH, MIIaHUPOBATh pabOTy TPYIIIIHI,
paIMoOHATIBFHO pacHpeeNsiTh 00S3aHHOCTH U IUIAHUPOBATH JESATEIBHOCTh B HECTAHJAPTHBIX CHTYAIIHSIX,
a/IeKBaTHO OLIEHMBAThH BKJIAJ KaXKJOT0 U3 YYACTHUKOB IPYIIIBI B pEUICHHE PACCMAaTPUBAEMOM ITPOOIEMBI.
TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
No HanmenoBanue pa3nienoB u KonnuectBo yacoB DnekTpoHHbIE (IU(PPOBHIE)
/o TEM MPOTPaMMBbI Bcero | Kontpons | Ilpaktuue o0pazoBaTeNnbHBIE PECYPChI
HbIE CKHe
paboThI paboThI
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 | ®usuka u METOABI HAYYHOI'O 2 bubmumorexa [IOK
TIO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 | Kunemaruka 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUs B 6 1 1 bubnnoreka [HOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
3.1 | OcHOBBI MOJIEKYIISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOU TEOPHUHU https://m.edsoo.ru/7f41bf72
3.2 | OcHOBBI TEPMOAMHAMUKHI 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperarHbie COCTOSIHUS 5 bubnuotexa [JOK
BerecTBa. Pa3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazueny 24
Pazgen 4. JIEKTPOJANHAMMKA
4.1 | DnexTpocTaTHKa 10 bubnnorexka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSTHHBIN DIEKTPUICCKUN 12 1 2 bubnnoreka [JOK
TOK. TOKH B pa3IM4HbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
HTorosasi KOHTpOJIbHAs paboTa 1 1
Peseps [loBTOpenue kypca pusuku 1
3a 10 kiacc
OBUIEE KOJIMYECTBO YACOB 68 5 5
110 ITPOTPAMME
MNOYPOYHOE INIAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KonnuecTBo yacos Hara DIEeKTpOHHBIE
n/n Bceero | Kontpo | Ilpaktuu | usydeHus U poBkIe
JLHBIE €CKHe oOpasoBartenbHbIC
pa0oThl | paboThl pecypchl



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

®dusuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUSI OKPYKAIOLIEro MUpa

bub6mmoreka [IOK
https://m.edsoo.ru/f
f0c32e2

2 Posb 1 MecTo ¢u3nku B GOpMHUPOBAHUHU bubmumoreka [IOK
COBPEMEHHOM HAyYHOMN KapTHHBI MHpa, https://m.edsoo.ru/f
B IIPAKTUYECKOH ESTETbHOCTH JIIOACH f0c33e6
3 MexaHn4uecKkoe IBIKEHUE. bu6mmoreka [IOK
OTHOCHUTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/f
newkeHus. [lepemernienne, CKOPOCTb, f0c3508
YCKOpEHHe
4 PaBHOMepHOE NTPsSMOJIMHETHOE bubmuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/f
f0c3620
5 PaBHOyCKOpEeHHOE IPSIMOJIMHEMHOE bubnmoreka [JOK
JIBUKCHHE. https://m.edsoo.ru/f
fOc372e
BxoaHoii KOHTPOJIbL 1O TeMe
«MexaHuKa»
6 CBoOoHOE MmajieHue. Y CKOpeHue bu6mmoreka [IOK
CBOOOHOTO MaJICHHs https://m.edsoo.ru/f
f0c39cc
7 KpuBonuneiinoe nuxenue. J(BrmxeHne bubnnorexa [HOK
MaTepHaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/f
fOc3ada
8 [Tpunumn otHocuTenbHOCTH ["anues. bu6mmoreka [IOK
HHepuuaibHble CUCTEMbI OTCUETA. https://m.edsoo.ru/f
ITepBoiii 3akoH HproToHA fOc3be8
9 Macca tena. Cwia. [TpuHiumn bubmmoreka [JOK
CyNepIo3uiuu cuil. Bropoit 3akon https://m.edsoo.ru/f
HproTOHa 17151 MaTepHATIBLHON TOUYKH f0c3be8
10 Tperuit 3akoH HertoToHa 11 bubnnorexka [JOK
MaTepHaJIbHBIX TOUEK https://m.edsoo.ru/f
fOc3be8
JlabopaTopnas padora Nel
«M3yuenue 1BUKEeHUS Tejia, 1O
OKPY/KHOCTH
11 3aKoH BceMupHOro TsaroreHus. Cuna bubnuoreka [IOK
TspkecTd. [lepBas kocMuuecKast https://m.edsoo.ru/f
CKOPOCTh f0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnnorexka [JOK
https://m.edsoo.ru/f
f0c3e18
13 Cuna tpenus. KoapduumeHt TpeHus. bubnuoreka [IOK
Cuia COPOTUBIICHUS TIPH IBUKEHUN https://m.edsoo.ru/f
Tena B )KUAKOCTH HIIH ra3e fOc3f76
14 ITocTynarenbHOE U BpalareibHOe bubnnorexa [JOK
JBUKEHHE a0COTIOTHO TBEPAOTO Tela. https://m.edsoo.ru/f
MowmenT cuibl. [1nedo cunbl. YcmoBust fOc41a6
paBHOBECHsI TBEPJIOTO TeJa
15 HNmnynbc MaTepuanbHON TOUKH, bubnuorexa [IOK

CHUCTEMBI MAaTCPHUAJIIBHBIX TOUYCK.

https://m.edsoo.ru/f
f0c43d6
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Nmnynbc cuiibl. 3aKOH COXPaHEHUS
HMITYJIbCA. PeakTuBHOE JABUKXCHHUC

16 PaboTa 1 MOIIHOCTE CHJIBI. bu6mmoreka [IOK
Kunernueckasi SJHeprusi MaTepHaIbHOW https://m.edsoo.ru/f
Touku. Teopema 06 M3MEHEHUHN f0c4502
KMHETUYECKOW SHEPIUU

17 [ToTeHmanbHas YHEPTHUS. bu6mmoreka [IOK
[ToTeHUMaNbHASL SHEPTHS YIIPYTO https://m.edsoo.ru/f
nehopMUPOBAHHOM MPY>KUHBI. fOc461a
[ToreHnnanpHas SHEPTUS TENNa BOIH3U
MIOBEPXHOCTH 3eMIIH

18 [ToTeHnMaabHbBIC U HETTOTSHIIMATbHBIC bubmuoreka [JOK
cuiibl. CBSI3b pabOTHI https://m.edsoo.ru/f
HEMOTCHIIMATBHBIX CUJI C U3MEHEHUEM fOc478c
MEXaHUYECKOM SHEPTHH CHCTEMBI TEll.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

19 JlaGopaTopnasi pa6ora Ne2
«A3yuyeHue 3aK0HA COXPaHEHUS
MeXaHHYECKOIl IHEPTHMN

20 KonTposbHnas padora Nel nmo teme bubnunoreka [JOK
«KunemaTtuka. /luHamMuka. 3aKoHbI https://m.edsoo.ru/f
COXpaHEHHsI B MEXaHUKEe» fOc4b74

21 OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubnnorexa [HOK
KUHETHYECKOU Teopuu. bpoyHOBCKOE https://m.edsoo.ru/f
nsrkenne. Auddysus fOc4dc?2

22 XapakTep JBUKEHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH U
TBEPIBIX TEN

23 Macca monekyi. KommaectBo
BeniectBa. [locrossnnas ABoraapo

24 TermoBoe paBHOBecue. Temneparypa u
e€ m3mepenue. [llkana remneparyp
Ienscus

25 HNneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBuerne MKT https://m.edsoo.ru/f

fOc4fde

26 AOcommoTHas TeMIiepaTypa Kak Mepa bubmmoreka [JOK
CpeaHel KHHEeTUYECKOU IHEPTUU https://m.edsoo.ru/f
JBUKEHHS] MOJIEKYJ1. Y paBHEHUE fOc511e
Menpeneesa-Knaneiipona

27 3akoH /lampToHa. ["a30BbIC 3aKOHBI

28 JlaGopaTopnas paGora Ne3
«IKCNePpUMEHTAIbHAS MPOBEPKA
3akoHa I'eii-JIroccaka»

29 N3omporneccsl B U1€aTbHOM Ta3e U UX bu6mmoreka [JOK
rpaduyeckoe mpeacTaBIcHHe https://m.edsoo.ru/f

f0c570e
30 BryTpenusis sneprus bubmuotexa [JOK

TEPMOJIMHAMUYECKON CUCTEMBI U
crtoco0snl e€ nm3Mmenenuns. KonnuectBo

https://m.edsoo.ru/f
f0c5952
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TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

31 Buns! Termonepenaun bubmumoreka [IOK
https://m.edsoo.ru/f
fOc5¢c36

32 VY nenpHas TEIUIOEMKOCTH BEIIECTBA. bu6mmoreka [IOK

KonnuecTBo TEImIoTh pH https://m.edsoo.ru/f
Tertonepenaye. AnunabaTHBIN Iporece fOc5c36
33 [lepBbIil 3aKOH TEPMOJAMHAMUKHU U €T0 bubnmoreka [JOK
IPUMEHCHHE K U30IMPOIIEccaM https://m.edsoo.ru/f
fOc5efc

34 HeoOpaTtumocTh MporeccoB B MpUPOJIE. bubmuorexa [JOK

Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/f
f0c6230

35 [Mpunntun nevictBus u KI1Jl TrermoBoit bu6mmoreka [IOK

MAIITHMHbBI https://m.edsoo.ru/f
f0c600a

36 Iuxn Kapro u ero KI1J]

37 DKOJOTUYECKHe MPoOIeMbl

TEIUIOIHEPTETHKU
38 O6o6maromuit ypok «MomnekynsipHas bu6mmoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMHUKH) https://m.edsoo.ru/f
f0c6938
39 KontpoabsHnasi padora Ne2 mo teme bubmmoreka [IOK
«Monekyasipuas puznka. OCHOBBI https://m.edsoo.ru/f
TEPMOAMHAMHUKI f0c6a50
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KumeHune https://m.edsoo.ru/f
f0c63b6

41 AOcomoTHAs U OTHOCHUTEIIbHAS bu6mmoreka [IOK

BJIQXKHOCTH BO3/ayXxa. HachleHHbIN ap https://m.edsoo.ru/f
f0c64d8
42 TBépnoe teno. Kpucramimueckue n bubnuoreka [IOK
amop(dHbIe Tena. AHU30TPOIHS CBOHCTB https://m.edsoo.ru/f
KpucTaioB. JKuikue KpucTaibl. fOc65f0
CoBpeMeHHbIE MaTepUalIbl

43 [InaBieHne U KpUCTAIIN3ALIHNS. bubnuoreka [IOK
VY ienbHas TEIIOTa IIaBICHUS. https://m.edsoo.ru/f
Cyb6numarnus f0c6708

44 YpaBHeHHe TEII0BOTO OamaHca bubnmoreka [JOK
https://m.edsoo.ru/f
f0c6820

45 DneKTpu3aIus Tei. DNEKTPUISCKUN bubnuorexa [JOK

3apsn. [[Ba BUIa SJEKTPUUECKUX https://m.edsoo.ru/f
3apsiIoB fOc6hcc

46 [IpoBoIHUKH, TUDTIEKTPUKH U bu6mmoreka [JOK

HOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/f
DIIEKTPUYECKOTO 3apsjia fOc6bcc
47 BsaumoneiictBue 3apsa10B. 3aKoH bubnnorexa [JOK

Kynona. ToueuHslii aneKTpUYECKUit
3apsan

https://m.edsoo.ru/f
fOc6ced
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48

Hanpsok€HHOCTD 37IEKTPUYECKOTO MOJIA.
ITpuHLuI cyneprno3unun
AJIEKTPUYECKUX ToJe. JInnuu
HaIpPsHKEHHOCTH

bub6mmoreka [IOK
https://m.edsoo.ru/f
fOc6df2

49 PaboTa cui1 31€KTpOCTaTHUECKOTro bubmuorexa [JOK
noist. [Toreniuan. PazHocTsh https://m.edsoo.ru/f
MMOTEHINAIOB fOc6f00

50 [IpoBOIHUKY U AUDIICKTPUKHU B bubnmoreka [JOK
3JIEKTPOCTATHYECKOM TIOJIE. https://m.edsoo.ru/f
Jlmsnekrpudeckasi MpOHUIIAEMOCTh f0c7018

51 DnektpoémkocTb. Konnmencarop bubmuorexa [JOK

https://m.edsoo.ru/f
f0c7126

52 DNEKTPOEMKOCTH TIOCKOTO bubnmoreka [JOK
KOHJEHCAaTOpa. DHEPrusl 3apsHKEHHOTO https://m.edsoo.ru/f
KOHJICHCATOPA f0c72c0

53 [TpuHIIMIT NEHCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMTUPOBAILHOTO
amrmapara, CTpyHHOTro IpUHTepa.

DIIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIcHHE JIEKTPONPUOOPOB

54 DNEKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akon Oma jist
y4JacTKa [enu

55 [TocnenoBarensHOE, MapaIeIbHOE, bubnuorexa [JOK
CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB. https://m.edsoo.ru/f

fOc74f0

56 JlaGopaTopnas pa6ora Ne 4
«IlocsienoBaTeIbHOE U MapaJliiebHOe
coeJUHeHHEe MPOBOAHUKOB)

57 PaboTa 1 MOIIHOCTb JIEKTPUUECKOTO bubnuoreka [IOK
Toka. 3akoH J[xoyns-Jlena https://m.edsoo.ru/f

fOc7838

58 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
anekTpudeckoii nenu. Koporkoe https://m.edsoo.ru/f
3aMbIkaHue. JlaboparopHasi padora fOc7ae0
No5 «3mepenue IJIC ucrounnka
TOKA U €r0 BHYTPEHHET 0
COMPOTHUBJIEHUSD)

59 KonTposbHnas padora Ne3 «3akoHbl bubnnorexka [JOK
MOCTOSIHHOTO TOKAa) https://m.edsoo.ru/f

fOc8a8a

60 DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHMOCTh
COTPOTUBIICHUS METAIIJIOB OT
TeMreparypbl. CBEpXITPOBOMMOCTh

61 DNEKTPUUECKUH TOK B BaKyyMe.

CBoiCTBa AJIEKTPOHHBIX MTYYKOB
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62 [TomynpoBOTHUKH, MX COOCTBEHHAS U 1 bubmuorexa [JOK
nprUMecHas mpoBoauMocTh. CBoCcTBa https://m.edsoo.ru/f
p—n-niepexonaa. [lomynpoBogHUKOBBIC fOc84ae
puOOpbI

63 DIIEKTPUYECKHUI TOK B pacTBOpax u 1 bubmuorexa [JOK
pacriuiaBax 3JeKTPOJIUTOB. https://m.edsoo.ru/f
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. f0c82ha
DIIEKTPOIN3

64 DJIEKTPUYECKHI TOK B Ta3ax. 1 bubmuorexa [JOK
CaMocCTOSTeIbHBIH U https://m.edsoo.ru/f
HECaMOCTOSITCIIbHBIN pa3psil. MoHus. fOc84ae
IInazma

65 DIeKTpUUYecKre MpUuOOPHI U YyCTPOMCTBA 1 bubmuorexa [JOK
U UX [IPAKTUYECKOE MPUMEHEHUE. https://m.edsoo.ru/f
ITpaBmiia TeXHUKH 0€30IIaCHOCTH fOc86fc

66 O06o0marmui ypok 1 bubmmoreka [JOK
«ONEeKTPOIUHAMUKAY https://m.edsoo.ru/f

fOc88be

67 HToroBasi KOHTPOJIbHAsSI padoTa Ned 1 bubnnoreka [HOK
3a kypc pusuku 10 kiaacca. https://m.edsoo.ru/f

fOc8a8a

68 O06o6marmuii ypok mo temam 10 1 bubmmoreka [JOK
KJjlacca https://m.edsoo.ru/f

fOc8f6e

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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