Munncreperso npocsemenns Poceniickoii Meaepanun
Muuncreperso obpazosanus, Haykn u Moaoaéxu Pecnybankn Kppiv
Mynununansnoe 610xeTnoe obmeobpasoBarenbuoe yupexienue
«Knposckasn obmeobpazosarenbuan mxosa Nely
Knposckoro paiiona Pecnybimkn Kpnim

Cornacosano

3amgeTHTens aupexTopa no YBP
%/7/ —JLH.Ka6oenosa

TIporokon Nel

ot «31» aBrycra 2023 r. | or «31»asrycra 2023 r.

PABOYASA IMTPOI'PAMMA
yuebnoro npeamera «PU3UKA»

s ooyuaomuxes 10 xiaccos




INHOACHUTEJIbBHAS 3AITMCKA

[Tporpamma o ¢usrke 6a30BOT0 YPOBHS Ha YPOBHE cpeHEero odiiero oopaszoBanuspa3zpaboTana
HA OCHOBE TIOJIOKEHWH W TpeOOBaHW K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
nporpammel, npeacraBieHHbx B @PI'OC COO, a takxke ¢ yuétoMm ¢enepanbHOl pabodel mporpaMmbl
BOCIIUTaHMsSI M KOHLENUUHM IpenoaaBaHus ydyeOHoro mpeamera «Pusuka» B 00pa3oBaTeNbHbBIX
opranuzanusax Poccuiickoit ®denepanum, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

CopneprxaHue mporpammsl 1o (hU3MKe HampaBlIeHO Ha (OPMHPOBAHUE €CTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOyudaromuxcss 10-11 xmaccoB mpu oOyueHnu ux (¢u3uke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Monaxoza. lIporpamma mo ¢pu3nMke COOTBETCTBYET TPEOOBAHHIM
OI'OC COO K mniIaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM UM METANPEIMETHBIM pe3yJbTaTamM
o0y4eHHs, a TaKKe YYHUTHIBACT HEOOXOAMMOCTh pealu3allii MEXIIPEIMETHBIX CBs3ed (U3UKH C
€CTeCTBEHHO- HAyYHBIMH y4eOHBIMU TpeAMeTamMH. B Hell ompenemnsioTcss OCHOBHBIC LENU H3yYCHHUS
¢u3uKkn Ha ypoBHE CpeaHero oOImiero oOpa3oBaHMs, IUIAHHUPYEMBbIE Ppe3yJIbTaThl OCBOCHHUS Kypca
(GU3HUKU: TUYHOCTHBIE, METAPEIMETHBIE, TPEeIMETHBIE (Ha 0a30BOM ypOBHE).

IIporpamma no Gpu3uKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHMA Kypca (u3mku Ha 0a30BOM YpOBHE, B TOM YHUCIE
IpeMETHBIE PE3yJIbTaThl 0 T0j1aM 00YyUYEHHUS;

cozepkanue yueOHoro npeamera «Pu3nkay mo rogaM o0ydeHuU .

dusnka Kak Hayka o HauOoiiee OOLIMX 3aKOHAX IMPHUPOJIbI, BBHICTYMAas B KayeCTBE Y4E€OHOTO
npeaMera B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJIaJ, B CHUCTEMY 3HaHMH 00 OKpyXKarollleM MHUpE.
[IIkonpHBI  KypC ¢buzukn — CHCTEMO00Opa3yOLIHil 11 €CTeCTBEHHO-HAYYHBIX Y4eOHbIX
IPEAMETOB, IOCKOJIbKY (DU3MYECKHE 3aKOHBI JIekKAaT B OCHOBE IPOLIECCOB U SIBJICHHH, HM3y4aeMbIX
XUMHEH, Ouonoruel, ¢usndeckoit reorpadueir u actpoHomuend. lcnonap3oBaHWE W aKTHBHOE
npuMeHeHne (U3MUYECKUX 3HAHWW OMpEeNsieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
chepe PHEPreTHKH, TPAHCIOPTa, OCBOGHHUA  KOCMOCA, TOJY4YEHHs]  HOBBIX  MaTepUalIOB C
3aJaHHBIMM  CBOMCTBaMH W  JApyrux. M3ydeHue (HU3UKM BHOCUT OCHOBHOM  BKJaJd B
¢opMHpOBaHHE  €CTECTBEHHO-HAyyHOW  KapTMHbI ~ Mupa  oOywaromwuxcs, B (GOpMUpOBaHHE
YMEHUH NPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBIIOJHEHUH UMHY4YEOHBIX UCCIIEJOBAHUH.

B ocHOBy Kkypca ¢Gu3uMKU Ui YPOBHS CpelHEro oOmero odpa3oBaHMs IOJIOKEH DA UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW Kypc SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuasl U3 BCEX pas3AeNoB (PU3MKH, BKIIOYAET KaK BOMNPOCHl KJIACCUYECKOM, TaKk M
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HeW Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. BenymmM B Kypce siBisiercs (GOpMUpOBaHHME MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSX MaTE€pPHUH, BELLIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peannszanus NpeAnosaraeT MCHIOJIb30BaHHE TI'yMaHUTapHOTO
noTeHuuana (pU3NYecKol HayKH, OCMBICICHHME CBS3HM Pa3BUTUS (PU3UKU C Pa3BUTHEM OOIECTBa, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonou manpaenrennocmu. Kypc (U3MKM TpennojaraeT 3HaKOMCTBO C IIMPOKUM
KPYTrOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHU N U3yUEHHBIX TEOPUITU 3aKOHOB.

Hoes  oxonoeuzayuu  pearusyercss TOCPEACTBOM  BBEIEHHUS DJIEMEHTOB  COJAEp)KaHUS,
NOCBALIEHHBIX HKOJOTHUECKUM MpoOJeMaM  COBPEMEHHOCTH, KOTOpBIE  CBSI3aHBIC PA3BUTHEM
TEXHUKU M TEXHOJIOTHH, a Takke OOCYXIeHHUs MpoOiieM palMOHAIBHOTO MPUPOJONOIb30BAHUSI U
9KOJIOTHYECKOH 0€3011aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHM Kypca (U3MKM Ha YypOBHE cpefaHero ooOiiero oOpa3oBaHUs
ABIAIOTCS  (Qu3Mueckue  Teopur  (hopMHpOBaHME  NPEACTABICHUN O CTPYKTYpe MOCTPOCHHS
¢usuueckoil Teopuu, poiud (GYHIAMEHTAIBHBIX 3aKOHOB M TPHHLUIOB B COBPEMEHHBIX
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NPEICTaBICHUAX O MPUPOJE, TPAHUIAX TPUMEHUMOCTH TEOPUH, I OIMMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHHU M TIPOIIECCOB).

CuCTeMHO-IESITETLHOCTHBI MOIX0A B Kypce (U3MKU peau3yercsi NMPekIe BCEro 3a CYET
OpraHu3alK SKCIIEPUMEHTAILHON JesITeIbHOCTH oOyuatommxcs. s 6a30BoroypoBHs Kypca Gu3uKu
— 3TO HCIIOJB30BAaHHE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U J1a00OPATOPHBIX
paboT, KOTOphIE B IpOrpaMMe 1o (pu3uKe 0ObEJUHEHBI B OOLIMI CHUCOK YYEHHMUYECKUX MPAKTUYECKUX
pabot. Briienenue B yKa3aHHOM IepedHE JIAOOPATOPHBIX paboT, MPOBOJUMBIX JIi KOHTPOJS M
OLIGHKH, OCYIIECTBISIETCS YYaCTHMKaMH OOpa30BaTENbHOIO MpoIecca HMCXOAd M3 OCOOCHHOCTEH
IUIAHUPOBaHMUsT M  OCHallleHWs KkaOuHeta Qusuku. Ilpm »3TOM oOecrneunBaercss OBIAJICHUE
Oo0y4JaroIMMUC YMEHUSMU IPOBOJUTH KOCBEHHBIE HM3MEPEHMsI, HCCIEIOBAHUS 3aBHUCHUMOCTEH
(GU3M4eCKUX BEIMYUH U IIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEIOKEHHBIX IMIIOTES.

bonbiioe BHUMaHUE ylemiseTcs pelieHUI0 PAacuETHBIX U KauecTBEHHBIX 3azad. Ilpu stom s
pacy€THBIX 3aJady IMPUOPUTETOM SIBJIAIOTCS 3aJaud C SIBHO 3aJaHHOW (U3UYECKOM MOJENbIo,
IO3BOJISIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjiesia Kypca, Tak
U UHTErpupys 3HAHUS U3 pa3HbIX pas3fenoB. JlJis KauecTBEHHBIX 3a7au MPUOPUTETOM SIBIISIFOTCS
3aJaHusl Ha OOBACHEHHE MPOTEKaHUs (PU3NYECKUX SBJICHMH M NPOLIECCOB B OKPYKAIOLIEH >KU3HU,
Tpebyroiiye BbIOOpa (pu3nueckoi MoJeNu s CUTYallud IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO k MarepHalbHO-TEXHUYECKOMY OOECTICUeHHIO
yueOHOro mnporecca 0a3oBblii ypoBeHb Kypca ()U3MKM Ha YPOBHE CpEIHEro oomero oOpa3oBaHUs
JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOWHEeTa (PM3MKHM WM B YCIOBHSX MHTETPUPOBAHHOTO
KaOMHeTa MPeAMETOB €CTECTBEHHO-HAYYHOT O IIMKIIA. B KabuHeTe PU3UKM TOIKHO OBITh HEOOXOAMMOe
nabopaTopHoe 000pyIOBaHME AJIS BBIIOJHEHMS YKa3aHHBIX B MPOrpaMMe Mo (QU3MKE YUEHHYECKHUX
MPAKTUYECKUX PA0OT U JEMOHCTPAIMOHHOE 000PYI0BaHNE.

JleMOHCTpalMOHHOE 000pYAOBaHNE (OPMHUPYETCSI B COOTBETCTBUU C IPUHIIMIIOM MUHUMAJIbHON
JOCTAaTOYHOCTH u  obecrneynBaer IIOCTAHOBKY  IIEPEYMCIIEHHBIX B IIpOorpamMme 1o (u3uke
KJIFOUEBBIX JEMOHCTpALUi AJI UCCIIECJOBAHUS U3y4YaeMbIX SIBICHUH U MPOLECCOB, SMIUPUUYECKUX U
(GyHAaMEHTaIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGoparopHoe 00OpyIOBaHHE ISl YYEHHUYECKHUX MPAKTUYECKUX padboT popMupyeTcs B BUIAE
TEMaTHYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacy€re 0JJHOr0 KOMILJIEKTa Ha ABYX O0y4aroluXxcs.
TemaTnueckue KOMIIEKThI 1a00paTOPHOTO 000PYI0BaHMS IOJKHBI ObITh TOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CHUCTEM B BHJI€ IU(POBBIX JTa00OPATOPU.

OCHOBHBIMU LENAMU U3yueHUs (U3MKU B 00IIEM OOpa30BaHUM SBIAIOTCA: (OPMHPOBAHUE

UHTEepeca U CTPEMJICHUs OOYYaIOUIMXCS K HayYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

pa3BUTHE MPEJICTABICHUNA O HAyYHOM METOJ/ie MO3HAaHUsA U (POPMHUPOBAHUE HCCIIEIOBATENBCKOIO
OTHOUIEHHUSI K OKPY’KAIOLIUM SIBJICHUSIM;

(hopMHpOBaHME HAyYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3yudeHUss OCHOB CTPOEHHSI MAaTEpPUU
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupoBaHHEe YMEHUN OOBACHATH SIBICHUS C MCIONb30BaHHEM (U3NYECKUX 3HAHUU U
HAy4YHBIX J10Ka3aTEIIbCTB;

(dbopMUpoBaHHE TPEICTABICHUA O POJM (DU3MKU JJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.

JlocTwkeHre JTHX Lened oOecleduBaeTcsl pEelICHHEM CIEAYIOIMMX — 3aJadB Ipolecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CPEHEro O0IIero 00pa3oBaHMs:

MpUOOpEeTEeHNE CUCTEMbI 3HaHUN 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsi MEXaHHMKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOJUHAMHUKY, KBAHTOBYIO (DM3HKY U 3JEMEHTHI
acTpo(u3uKH;

¢bopMHpOBaHHE YMEHUI NPUMEHATH TEOPETUYECKHE 3HaHUSA JUIsl OOBSCHEHMS] (U3NYECKUX
SIBIIGHUH B TMPUPOAE U M MPUHATUSA [PAKTUYECKUX PEIICHUIB TOBCEIHEBHOM KU3HU;



OCBOEHHE CIIOCOO0B PEIICHUs Pa3INYHbIX 3a/1a4 C SIBHO 3a/IaHHON (PU3NYECKON MOJIENbI0, 3a/1a4,
MIOJIPa3yMEBAIOIINX CAMOCTOSATEBHOE CO3/IaHNe (PU3MUECKOM MOJIEIN,aICKBATHOM YCIIOBHSIM 3a/1a4H;

MOHUMaHWe (HU3MYECKUX OCHOB W TIPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHEC METOJIaMH CaMOCTOSITCIILHOTO TIUIAHUPOBAHUS W TPOBEACHUA (DU3HUCCKUX
OKCIEPUMEHTOB, aHajlM3a W HWHTEPIpETallMd WHQPOpMAIMU, OIpPEICNICHHUs  JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3y/bTarTa;

CO3JIaHME YCIIOBHHM ISl pPa3BUTUSl yMEHUH TIPOCKTHO-HCCIIEOBATEILCKOM, TBOPUYECKOU
JESTEIILHOCTH.

Ha n3yuenne ¢usnku (6a30BbIi ypOBEHb) HA YPOBHE CPEAHETO 00IIEero 00pa30BaHMs OTBOIUTCS
136 uwacoB: B 10 kmacce — 68 wacoB (2 waca B Hememo),B 11 kmacce — 68 yacoB (2 waca B
HEJIEIIO).

COJAEPKAHUE OBYUYEHMUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS
®usuka — Hayka o npupoze. HaydHble MeTobl MO3HaHUA OKpyXkaromero mupa.Posis
HKCIIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS IPUPObL. DKCIIEPUMEHT B pu3uke.MoearpoBaHue
bu3znyecKux ABJICHUM W  IIPOLECCOB. Hayunsle  rumoressl.
dusnueckue 3aKOHbl M TEOpUHU. ['paHUIBl IPUMEHUMOCTH (pu3HuecKux 3akoHOB.IIpuHIMI
COOTBETCTBHUS.
Pone u mecto puszuku B (opMUPOBAHMM COBPEMEHHOM HAy4HON KapTHHBI MMpa,B
IIPaKTHUYECKON JIEATEIbHOCTH JIFOACH.
Jlemoncmpayuu
Amnarnorosble U IM(PPOBBIE U3MEPUTENIbHbIE IPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexannka
Tema 1. Kunemamuka

Mexanndeckoe nBuxkeHHE. OTHOCUTEIBPHOCTh MEXaHM4ecKoro aBMkeHus. Cucrema oTcyéra.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpeAHsisl CKOpPOCTb, MTIHOBEHHasi CKOPOCTb) U YCKOpPEHHE
MaTepuaibHOW TOUYKHM, UX MPOEKIHH Ha OCH CUCTeMBbl KoopauHar. ClokeHue NepeMelleHUd u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TMpsMOJIMHEHHOe JABMKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepEMEIIEHUs MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBoOoaHoe azieHue. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe  nBHKeHWe. [IBH)KeHHME  MaTepHATIbHOM TOYKM 10  OKPYKHOCTH C
MIOCTOSIHHOW TI0 MOZYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JMHEWHas ckopocTh. llepuox m wactora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHnuyeckue ycTpoicTBa M MpPAaKTHUYECKOE MPUMEHEHHE: CHUAOMETp, IBUKEHHE CHapsIOB,
LIENTHbIE U PEMEHHBIE NTEpEadH.

Jlemoncmpayuu

Mopnens  cucteMbl — OTCuéra,  WJUIIOCTpAIUs KHHEMaTUYEeCKUX XapaKTEepPUCTUK
JBUKECHUS.

[IpeoOpa3oBanue IBMXKEHUI € UCIIOIB30BAaHUEM MPOCTHIX MexaHu3MoB.[lagenue ten

B BO3/JIyX€ U B Pa3peKeHHOM MPOCTPAHCTBE.

Habmtonenue JBIDKEHUS ~ Tena,  OpOIIEHHOTo oA  yIrJIOM K TOpPU3OHTY H
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TOPU30HTAIIBLHO.
N3mepenue yckopenus cBoO6oHOTO nagenus. Hampasnenue
CKOPOCTH IPH JBUKEHUH MO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO OMpeeseHUs MTHOBEHHOMCKOPOCTH.

Uccnenosanue COOTHOLICHHS MEXIY yTSAMU, PO ICHHBIMU TEJIOM 32
MOCIIeIOBAaTENIbHbIE PAaBHBIC MPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBHMKEHHUH C HaudalbHOU
CKOPOCTBIO, PABHON HYJIIO.

N3ydyeHue nBHKEHUS IIapuUKa B BI3KOM KUIAKOCTH. M3yueHue

JIBUKCHHSI TEJIa, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuka

[Ipuniun otHocutenbHocTH ["ammies. IlepBoiii 3akoH HproToHa. MHepimanabHbIe CUCTEMBbI
oTcuéra.

Macca Ttena. Cwua. Ilpunnun cyneprio3unmu cui. Bropoit 3akon Hprorona mms
MaTepualibHOM TOUKHU. Tpetuit 3akoH Her0TOHA /17191 MaTepUalbHBIX TOYEK.

3akoH BcemupHoro tsrorenus. Cuna Ttsoxectd. IlepBas kocmmyeckass ckopocTh. Cuita

ynpyroctd. 3akoH I'yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, ckoibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuna
TPEHUSI CKOJBXEHUS W cwia TpeHus mnokos. Koaddumuent tpenms. Cuna CONpOTUBICHUS IPHU
JIBUSKEHUHU TeJ1a B )KUJIKOCTHU WJIW rase.

[ToctynaTtenbHoe U BpalaTeIbHOE IBUKEHIE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CWJIbl OTHOCUTEJIBHO OCU BpaieHus. [lnedo cumibl. YcinoBus paBHOBECUs] TBEPIOTO
Tena.

TexHudeckue yCTpoWcTBA M MPAKTUUECKOEC NPUMEHEHWE: TOMAIIUIHUKHN, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Llemoncmpayuu

SIBrieHne HHEPIUK.

CpaBHeHME Macc B3aMMOJIEHCTBYIOIINX Tell.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT J1e(hOpMaLIUu.

HesecomocTs. Bec Tena mpu yckopeHHOM noabéMe U najgeHn. CpaBHEHHUE CUJT

TPEHUS MOKOS, KAUeHUS U CKOJIbKEHUS.

VYcnoBust papHOBecHs TBEPAOTO Tesa. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydenue nBmxeHns Opycka 1o HakKJIOHHOW TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTHU CUJ YNPYrOCTH,  BO3HHUKAIOIIMX B IMPYyXHUHE U
pEe3NHOBOM 00pasiie, OT ux JnehopMaluu.

UccnepoBanue ycnoBuil paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

Nmnynbe marepualbHOM TOUKHM (Tenla), CUCTEMbl MaTepHalbHBIX To4eK. VIMIynbc cuibl U
U3MEHEHHE UMITYJIbca Tella. 3aKOH COXpaHeHUsl UMIybca. PeakTHBHOE MBUKECHHE.

Pabora cuibl. MOIITHOCTE CHIIBL.

Kunernueckas sHeprusi MarepuaibHoi Touku. Teopema 00 M3MEHEHNH KUHETUYECKOW YHEPTUH.
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[MorennmansHast sHeprus. [loTeHnumanbHas SHEPrUst YHPYro AeGOPMHPOBAHHONW TNPYKHUHBI.
[orennmanpHast SHEPTHs TEJIAa BOIU3U TOBEPXHOCTH 3EMITH.

[loreHnuaneHble W HeNoTeHIMadbHblE CHIBL. CBA3b pabOThl HENOTEHIHMAIbHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHS MEXaHUYECKOWIHEPIUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBa M IPAKTHUECKOE IIPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIA
IIACTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu
3aKOH COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE BUKEHUE.
[lepexoa moTeHIIMATBLHON SHEPTUN B KHHETUYECKYIO U 00PaTHO.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSIHBIXMasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHMEM MEXAHWYECKOW PHEPruM TellaHa IpUMepe
pacTsKEHUST PE3UHOBOTO XKI'yTa.

Paznen 3. MoJiekyasipHas Gu3nka U TepMOANHAMHKA
Tema 1. Ocnogbl MoNeKynApHO-KUHEMUYECKOI meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH M HX OINBITHOE 0OOCHOBAaHHE.
BpoynoBckoe aBmxenue. Juddysus. Xapaktep ABWKEHUS M B3aUMOJCHCTBHS YacTHUI[ BEIIECTBA.
Mopnenu cTpoeHus Ta30B, )KUJIKOCTEN U TBEPBIX TEIU OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pasmepsl monekyi.KonnuectBo Bemiectsa. [loctosinaast ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wuaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETHUECKON Teopuu
UJEANBHOr0 ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa CpelHeld KMHETHYECKOH 3HEPruH TEIIOBOTO
nBwxeHus dactun rasza. lllkana temnepatyp KenbBuna. ['a3oBble  3aKOHBI. VYpaBHeHue
MenpneneeBa—Knanelipona. 3akoH J[lanpToHa. M3omporecchl B UAEaIbHOM ra3e ¢ IOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. [ paduueckoe mpeicTaBIeHuen30MpoIecCOB: U30TEpMa, H30X0pa, u300apa.

TexHnueckue ycTpoucTBa U MPaKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE IUCKPETHOE CTPOSHHUE BEIlIeCTBa, poTorpaduu MOJIEKYI
OPraHUYECKHX COCTUHEHUH.

OmnpiThl 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JTBHXKEHUS.

Mogens onbita llITepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYJIIPHOTO B3auMOoIeicTBHs. Moienb,

WJUTFOCTPUPYIOIIAsi TPUPOTY AaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OMBITHL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS UJI€aIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

Omnpenenenre Macchl BO3/1yXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEPEHHI 00hEMaKOMHATHI,
JIABJICHUS U TEMIIEPATypPhl BO3/IyXa B HEMH.

HccnenoBanue 3aBUCUMOCTH MEXKY TapaMeTPaMU COCTOSIHUS Pa3peskKeHHOTO Ta3a.

Tema 2. Ochogbl mepmoouHamuKu

TepmoauHamuueckass cuctemMa. BHYTpeHHsAsI SHEprusi TEPMOAMHAMUYECKOM CUCTEMBI H
crocoObl e€ m3MeHeHHs. KomuuecTBo TemaoTel U paboTa. BHYTpeHHss 3HEprus 0AHOATOMHOIO
UJCAIBHOrO raza. Buasl Temonepenadn: TEIUIONPOBOAHOCTb, KOHBEKIMS, U3IyUCHHUE. Y AeIbHasA
TEIUIOEMKOCTH BellecTBa. KoauuecTBO TEmIoTHl MpHU TEIUIonepeaaye.



[Tonsitue 06 aguabaTHOM Tponiecce. [lepBrlii 3akoH TepMoauHaMUKu. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporueccaM. I 'paduueckast uaTeprperarust padboTsl rasa.

Bropoii 3akoH TepMonHamMuky. HeoGpaTUMOCTh IpO1IecCOB B IPUPOJIE.

TernoBbie MammHbl. [IpuHIMIB AEHCTBHUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPTrUH B
TeroBbIX MammHax. Koadduuuent nmoneznoro neiictus termoBoi Mammael. [{ukn Kaprao u ero
KO3(DPHULIHMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIEMBI TETIOIHEPTETUKH.

TexHnyeckue yCTpoiCTBAa M IPAKTHUYECKOE IPUMEHEHHUE: JBUTAaTelb BHYTPCHHETO
CropaHusi, ObITOBOM XOJIOIMJIbHUK, KOHIAULOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HHEpPrUu Tejla IPU COBEPLICHMHM palbOThI: BBUIET HPOOKH U3
OYTBUIKH I10J1 AEWCTBUEM CXKATOrO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEM TPEHMS
(BuacOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEHN 3HEpruu (TemrepaTypsl) Tesa npu temonepeaaye. OnbIT Mo

annabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, TBUTATEISI BHYTPEHHETO CTOPAHHS, PEAaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomsi

N3mepenue yaenbHo TeNI0EMKOCTH.

Tema 3. Arperarsble cocTOsIHUS BellecTBa. Pa30Bble NEPEXOIb

ITapooGpazoBanue u konaeHcauus. Mcnapenne u kunenue. AOCOIIOTHAs U OTHOCUTEIbHAS
BJIQKHOCTh BoO3/1yxa. HacelmeHHblil map. YaenbHas TemioTa napooOpazoBaHMs. 3aBHCHMOCThb
TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopgHsle Teaa. AHU30TPONUS CBONUCTB KPUCTAJIIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuaibl. llnaBneHue u Kpucramuzauus. Y JenbHas
TerutoTa rasieHus. Cyonumarus.

VYpaBHeHUE TEIIOBOro OajiaHca.

TexHuueckne ycTpoWcTBa M IPAKTHUECKOE IPUMEHEHHUE: THUIPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU IOJIyYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIIE HAHOMAaTEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.
Kunenue npyu noHMXK€HHOM JaBJICHUU.
CrniocoObl U3MEpEHUS BIAKHOCTH.
HalGmronenne HarpeBanust ¥ TUTaBJICHUS KPUCTALTHYECKOTO BelecTBa. JleMoHcTpanus
KpUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0OTHOCUTENBHON BIaXKHOCTH BO3/yXa.

Pa3nen 4. DileKTpoguHAMUKA
Tema 1. Inekmpocmamuxa
OnexTpuzauuss Tel. OJEKTpUUECKMH 3apsa. J[Ba Buaa 2IIEKTpUYECKUX — 3apsiioB.
[IpoBogHMKY, TUAIEKTPUKH U MOJYIIPOBOJHUKH. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.
B3aumopeiicteue  3apsgoB. 3akoH Kymona. ToueuHbIi  2JIEKTpUYECKUI  3apsi.
Onektpuueckoe mnone. Hanpspk€HHOCTh anekTpuueckoro mnossd. IlpuHnun cynepnosunnn
INEKTPUYECKUX NToJIeN. JINHNN HaNPSyKEHHOCTH AJIEKTPUYECKOTO TTOJISL.
Pa6ora cun anexrpocratuueckoro noss. [lorennuan. Pasnocts norenimanos. [IpoBoguuku
U JUDJIEKTPUKU B JJIIEKTPOCTATUUECKOM I10J1€. JIUdIeKTpuyecKas IpOHULAEMOCTb.
OnekTpoéMkocTh. KoHaeHcaTtop. ONEKTpPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATOoPa.



TexHuueckue ycTpoONCTBa W MPAKTHUECKOE IPUMEHEHHE: SJIEKTPOCKOI, 3IIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE SJCKTPONPHOOPOB, KOHIACHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoiicTBO M IPUHLIKI ICUCTBUA DJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BaHHBIX TEII.

DIEKTpUYECKOE NO0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMPNEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.
3aBUCHMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOLAAH TUIACTHH,PACCTOSHUSA
MEXIy HUMU U TUDJIEKTPUYECKON ITPOHUIIAEMOCTH.
OHeprus 3apsLKEHHOT0 KOHEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi
N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannuwtii 3n1exkmpuueckuii mok. Toxu 6 paznuunvix cpedax
DIEeKTpUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounnkuroka. Cuia
ToKa. IIoCcTOSIHHBIN TOK.
Hanpsixenue. 3akon Oma 1151 yyacTka LETH.

DnexTpuyeckoe COIPOTHUBIICHUE. VY nenbHoe COINPOTHUBIIEHNE
BELIECTBA.

[TocnenoBarenbHOE, NapAIJIEIBHOE, CMEIIAHHOE COEIUHEHUE IPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyis—Jlenna. MomHOCTh 371€KTPUUECKOTr0TOKA.

ONEeKTpOABUKYIIAasl CUJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHMKA TOKa. 3akoHOMa Juist
HOJIHOM (3aMKHYTOM) asiekTpudeckoi enu. KopoTkoe 3aMbIKaHMeE.

DneKTpOHHas IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSIMETAIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITy4KOB. [101ynpoBoIHUKH.

CoOcTBeHHas U MPUMECHas! IPOBOIUMOCTD MOIYIIPOBOJHUKOB.

CsaoiicTBa p—N-nepexona. [loaynpoBogHIUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBax d3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
JUCCOLUaus. DIEKTPOIIN3.

OnexTpuueckuid Tok B razax. CaMoCTOATEIbHBIH U HECAMOCTOSATENbHBIN pa3psl.
Momnnus. [lnasma.

TexHnuyeckue ycTpoicTBa M NMPaKTUYECKOE IPUMEHEHNE: aMIIEPMETp, BOIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, OJJIEKTpPOHArpeBaTelbHble MPHOOPHI, 3JEKTPOOCBETUTEIbHBIE MPHOOPHI,
TEPMOMETP  CONpPOTHBIIEHMs, BaKyyMHbI  JMOA, TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN MO/, TaJIbBaHUKA.

Llemoncmpayuu

W3mepenue cusbl TOKa U HAPSKEHUSI.

3aBUCHUMOCTB CONIPOTUBIICHUS LIMJIMHAPUIECKUX IPOBOIHUKOB OT JUIMHBI, IUIOLIA N
MONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMenianHO€ COeIMHEHNE IPOBOIHUKOB.

[Ipsimoe U3MEPEHUE JIEKTPOABHKYIIEH CUJIBL. Kopotkoe

3aMbIKaHUETaIbBAHNYECKOIO JIEMEHTA U OLICHKA BHYTPEHHETO
COIIPOTHUBIICHUS.
3aBUCUMOCTb CONTPOTUBIICHHSI METAIIJIOB OT TemrepaTypsl.[IpoBoaumocTs



ANEKTPOJIUTOB.
HckpoBoli paspsa U IPpOBOJAUMOCTD BO3yXa.
OAHOCTOPOHHSISI MPOBOJUMOCTD JHOJIA.
Yuenuueckuii sxcnepumenm, 1abopamopHule
pabomwl
H3ydeHne cMeaHHOr0 COETUHEHHS PE3UCTOPOB.
N3mepenue 31eKTpoABUKYILIEH CUIIbI NCTOUYHMKA TOKA U €70 BHYTPEHHETOCOIIPOTUBIICHUS.
Habmoienue snekTpomsa.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM
COJIEp/KaTENIbHBIX MEXKIIPEIMETHBIX CBS3€M € KypcaMM MarTeMaTUK{, OWOJOIMM, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemmusie nousamus, CBS3aHHbIE C H3YYEHHEM METOAOB HAy4HOTO IO3HAHUS:
SBJICHME, HayudHbld (akT, runoresa, (Qu3Mueckas BEIMYMHA, 3aKOH, Teopus, HaOIroAeHue,
HKCIEPUMEHT, MOJIEIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHne CUCTeMbl ypaBHEHHH, JuHelHas ¢yHKuus, napadosna, runepooua,
uX rpauKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HUX MPOEKLIMU Ha OCH KOOpJHUHAT,
CJIO’KEHUE BEKTOPOB.

Buonoeusn: Mexanndeckoe ABIDKEHHE B JKUBOW mpupoje, nudys3us, 0CMOC, TEIUI00OMEH
KHUBBIX OPraHW3MOB (BHU[bI TEIIONEPEJau, TEIUIOBOE PABHOBECUE), HIEKTPUUECKUE SBJICHUS B
JKUBOU TIpUPOJIE.

Xumus: NUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIJIOBble CBOWCTBA TBEPABIX TeN, JKUAKOCTEH WM Tras3oB, 3JEKTPUUYECKHE
CBOWCTBA METAJLJIOB, 3JIEKTPOJIMTHYECKAs IUCCOLUAIINS, TabBaHUKA.

T'eoepaghus: BNaXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBMKEHUN C MCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHUKE, TOAIIUIMHUKY, UCIOIb30BaHUE 3aKOHA COXPAaHEHMsS HMIYJIbCaB TEXHUKE (pakera,
BOJOMET U JIpyrue), JBUTATelIb BHYTPEHHETO CropaHusi, MapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOIMU TOJYyYEHHUS] COBPEMEHHBIX MAaTEpUaIOB, B TOM 4YHCIIE
HAaHOMATEpPHaJIOB, W  HAHOTEXHOJIOTMM,  DJJEKTPOCTaTHUYECKas  3aluTa,  3a3€MJICHUE
JEKTPOnpUOOpOB, KCEPOKC, CTPYHHBIH TPUHTEp, AJIEKTpPOHArpeBaTeilbHblE  MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAJIbBAHUKA.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKEHA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOoro mnpeamera «®dus3mkay Ha ypoOBHE cpeaHero oOIero oOpa3oBaHHS
(6a30BBIf  YpPOBEHB) JOJKHO  OOECMEYUTh  JOCTIDKCHHE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpeMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHS ydeOHOro mpeamera «Pu3MKay OJKHBI OTpa’kaTh
TOTOBHOCTb M CIOCOOHOCTh OOYYaroIMXCs PyKOBOJCTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMON [IEHHOCTHBIX OPHEHTAIUil, TO3UTUBHBIX BHYTPEHHUX YOEXKACHUMH,
COOTBETCTBYIOLINX TPAJIUIIHIOHHBIMIIEHHOCTSIM POCCUIICKOT0 00I11€CTBA, pACIIUPEHUE )KU3HEHHOTO
OIIBITA U OIBITANEATEIBHOCTH B IIPOLECCE PEaIU3ali OCHOBHBIX HAIIPaBICHUN BOCIUTATEIILHOU



ACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpasaancKoro BOCIIMTAHUS:

cOpPMUPOBAHHOCTH TPAKIAHCKOHN MOZUIMK 00YYAIOMIErocsl KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUICKOTO OOIIECTBA;

MIPUHSATHE TPaIUIIMOHHBIX 00I11eYeTOBEYECKUX T'YMaHHCTUYECKUX

TOTOBHOCTh ~ BECTH COBMECTHYIO  JESTEIbHOCTb B HHTepecax

IpakIaHCKOT00OIIECTBA, Y4aCTBOBATH B CAMOYIIPABJICHUH B

00pa3oBaTeNbHON OpraHU3alny;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA MHCTHUTYTaMH B COOTBETCTBHH C UX
(GyHKUIMAMEU ¥ HA3HAYCHUEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOJ'IOHTépCKOfI JACATCIIBHOCTH,

2) MNAaTPHOTUYIECCKOI'O BOCIIMTAHUSA:
C(bOpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HACHTHYHOCTH, IIATPUOTHU3MA,; HICHHOCTHOC
OTHOIICHUC K rocyaapCTBCHHbIM CHUMBOJIaM,
JOCTHUKCHUAM

POCCUICKMX YUYEHBIX B 007aCTH (PU3UKU M TEXHUKE;

3) 1yX0BHO-HPABCTBEHHOT0 BOCIUTAHMS:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEICHUS; CIIOCOOHOCTh
OLICHUBATh CUTyallUl0 W IPUHHUMATH OCO3HaHHBIE
peuieHus,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE€ BAEATEIbHOCTU
Y4E€HOT0;

OCO3HaHHUE JIMYHOIO BKJIa/1a B IOCTPOEHUE YCTOWYMBOTO OyIyILIErO;

4) reTeTHuecKoro BOCIIHTAHMS:

JCTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYasl CTETHKY HayYHOI'O TBOPUYECTBA,IPHCYILETrO
(Gu3nIeCcKoil HayKe;TPyJ0BOTO BOCTIMTAHUS:

MHTEpEC K Pa3NUuHbIM chepaM npodecCHOHATBHON AEATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢U3MKOM M TEXHMKOH, yMEHHE COBeplLIaTh OCO3HaHHBIM BbIOOp Oyaymield mnpodeccuu u
peaIn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M camM0oo0pa3oBaHMI0 B oOiacTé (pusMku Ha
NPOTSKEHUH BCEH )KU3HU;

5) sKos10rH4ecKkoro BOCHUTAHUS:

c(OpPMHUPOBAHHOCTb 3KOJIOTMYECKOH KYIbTYpPbl, OCO3HAHHE II100aTbHOT0 XapakTepa
9KOJIOTHYECKUX MPpo0Iem;

IJTAaHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKPYKAIOILIEH Cpe/ie Ha OCHOBE3HAHMUS 1EIen
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacmpenue onplta 1€ATENbHOCTH 3KOJOTMYECKON HANpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUH 110 (PU3HKE;

6) neHHOCTH HAYYHOTIO MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKoil HayKu;

OCO3HAHME IIEHHOCTH HAayYHOW JESATENIbHOCTH, TOTOBHOCTH B IPOIIECCE M3YUSHHS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh MHINBUIYaJIbHO U B IPYIIIIE.

UIEMOKpAT



METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHBbIE YHHBeEpPCAJbHbIE y4eOHbIe JelCTBHUS
ba3oBble JJornyeckue geiicTBUs:
CaMOCTOSITENTLHO (OPMYITUPOBATh U AKTYAIH3UPOBATH MPOOJIEMY, paccCMaTpUBATHEE
BCECTOPOHHE;
OTIPEIEIISTh LEJH ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHXKCHUS; BBISIBIISTH
3aKOHOMEPHOCTH W TMPOTHBOPEUHUS B PACCMATPUBAEMBIX (U3HUECKUX
SIBIICHUSX;
pa3pabaThiBaTh IJIaH  pelieHuss  mpoOiemMbl ¢ ydy€ToM  aHalIM3a
HMEIOLIUXCAMATEPUATBHBIX K HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JACSATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOBLEISM,
OIICHUBATh PUCKH MOCIEACTBUHN JAEATEIHHOCTH;
KOOPJAMHHUPOBATH W BBHIMIOJIHATH Pa0OTYy B YCJOBUSIX PEaJbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS;

Pa3sBUBATb KPCATHUBHOC MBIINIJICHUC ITPHU PCIICHUHA KU3HCHHBIX Hp06JI€M.

Ba3oBrble ucciaeqoBaTeLCKHeE 1eHCTBUA:

BJIAJIETh  HAy4YHOM  TEPMHUHOJIOTHEH, KJIFOYEBBIMU MIOHATUAMHU u
METOIaMU(PU3NIECKOI HayKH;
BJIaJIETh  HABbIKAMU  Y4eOHO-HMCCIIEI0BaTEIbCKOM U IPOEKTHON

NEeSTEbHOCTUB 001acTh (PU3HKHU, CTIOCOOHOCTBIO U TOTOBHOCTBHIO K
CaMOCTOSITEIIbHOMY MOMCKY METOJIOB PELICHHS 33724 (PU3UIECKOTO COJICPKAHUS, IPUMCHEHUIO
Pa3JInYHBIX METOIOBIIO3HAHUS;

BIIQJICTh BWJIAMH JICATEIHHOCTH 110 TOJYYSHUIO HOBOTO 3HAHWS, €r0 HHTEPIpPETaIuH,
npeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3JIMYHBIX YYCOHBIX CUTYaIUSIX,B TOM YHUCIIC IPU CO3TaHUU
yueOHBIX MPOEKTOB B 00JI1aCTH (PU3UKH;

BBISIBJISTH IPHUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaIM3UPOBATH 33/1a4y, BEIBUTAThTUIIOTE3Y
e€ pelmieHus, HaXOIUTh apPryMEHTHl JUIS JIOKa3aTelhCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATH MOJYYCHHBIE B XOJIe PEIICHUsS 3a[]aui Pe3yabTaThl, KDUTUYECKU OIICHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTHh U (OPMYIHUPOBATh COOCTBEHHBIE 33a/1au B 00pa30BaTeNbHOM JEATEIBHOCTH, B TOM
YHClie TPU U3y4eHUH (PU3UKU;

JaBaTh OICHKY HOBBIM CHTYAITUsM, OIEHUBAThH MPHUOOPETEHHBIN OIBIT;

YMETb MePEHOCUTh 3HaHUS M0 (PU3UKE B MPAKTHUECKYIO 00IACTh KU3HEIEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHWSI M3 PA3HBIX MMPEIMETHBIX 001acTel; BEIBUTATh HOBBIE

UJeH, peyiaraTh OpUrHHANbHbBIE MTOAXO0/IbI U PEIICHHS;CTABUTh MPOOIEMbI U

3aJ1a4d, JOMYCKAIOIINe aTbTePHATUBHBIC PECIICHUS.

Pabora c unopmanmeii:

BJaJleTh HaBbIKAMM  TOJy4YeHUs  uHPopManuud  (PU3MYECKOTO  COJAEpIKaHUS M3
MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH MOUCK, aHAJU3, CACTEMAaTU3ALUI0 U
MHTEPIIPEeTalNi0 HHPOPMALMK Pa3INYHbIX BUJOB U (DOPM MpeICTaBICHHUS;

OLIEHHUBATh JOCTOBEPHOCTh MH(OPMALIUK;

UCIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
perieHnu KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u OpraHU3allMOHHBIX 3aja4 C
coOnrofieHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI, PECypcocOepeKeHuts,
MPABOBBIX U ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€30I1aCHOCTH;

CO03/1aBaTh TEKCThI (PUINYECKOTO COAEPKAHUS B PA3IMUHBIX (hopMaTax ¢ yuéToM HazHAUECHUS



UHPOpPMALlMM M LEJICBOM AayAUTOPUH, BHIOMpas ONTUMANbHYIO (OpPMY TpEACTaBICHUS U
BU3yaJIN3aLUU.

KomMMyHukaTuBHBIE YHHBepCaJbHble y4eOHbIEe eiiCTBHS:
OCYILIECTBIIATH OOIICHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIBHOCTH; PaCliO3HABATh
MPEANOCHIIKY KOH(IMKTHBIX CUTYalluid M CMATYATh KOH(IMKTHI; pa3BEPHYTO U JIOTHYHO
M3JIaraTh CBOK TOYKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
MMOHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMaHIHOM 1 MHAWBUyalbHON paboThI;BEIOUPATh
TEMaTUKY U METOJIbI COBMECTHBIX JACUCTBHIA C y4ETOM OOIINX HHTEPECOB,
Y BO3MOYKHOCTEM Ka)10r0 WICHA KOJUIEKTUBA;[IPUHUMATh LIEJIA COBMECTHOM JECATENBHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATHACHCTBHUS 110 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JICVCTBUI,
pacrpenensaTh poiu ¢ yu€TOMMHEHHI yYaCTHUKOB, 00CYKIAaTh Pe3yIbTaThl COBMECTHON PabOTHI;
OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKAOTO YYaCTHHKA KOMaH/bI B OOLIUI pe3ylbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;
Ipe/JIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJECH C IO3ULUHA HOBU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;
OCYHIECTBJIATh IO3UTHBHOE CTPAaTErMYECKOE IOBEJCHME B PA3JIMYHBIX CUTYaLMsX,
MPOSIBIISATHE TBOPYECTBO M BOOOpaKEHHE, ObITh HMHUITUATHBHBIM.

PeryasiTuBHble yHHUBepcajbHble y4eOHbIe [1eiicTBHA
Camoopranu3anus:

CaMOCTOSITENIHO OCYHIECTBIISTh ITO3HABATENBHYIO JESITEIHHOCTh B 00JMacTH (U3UKU U
ACTPOHOMMH, BBISBIISTH NMPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIBHO COCTaBJIATH IUIAH PEIICHUs PAcCYETHBIX M KAYECTBEHHBIX 3a1ad, IUIAH
BBITIOJIHEHHUSI MPAKTUYECKOH paboThl € y4ETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM;

paciupsaTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JINYHBIX MPEATNOUYTEHU;

JienaTb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaThb Ha ce0s OTBETCTBEHHOCTbH 3a
pelIeHHUE;

OLIEHUBATh NPUOOPETEHHBIH OMBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIULIUHN B 00J1aCTH (U3UKHU, TTOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLIHOHATbHBIH HHTEJICKT:
JaBaThb  OLIEHKY HOBBIM  CHUTYyallMsiM,  BHOCUTb  KOPPEKTHUBBl B
JESTEIIbHOCTD,0LIEHNBATE COOTBETCTBUE PE3YJIbTATOB LENISM;
BJIa/IE€Th HaBbIKAMU MO3HABATENbHOMN pedIeKCuu Kak OCO3HAHMS COBEPILIAEMBIXICHCTBUI U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIFTATOB U OCHOBAHU;
UCIOJIb30BaTh MPUEMBI Pe(IIEKCUU JUIS OLIEHKHU CHTYyallud, BbIOOpa BEPHOTOPELICHHUS;
YMETh OLEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEHIEHHUS [0 HX CHIKEHUIO;
IIPUHUMAaTh MOTHBBI W apryMEHTBHl ApPYTUX IPU AaHAIM3E pE3yJbTAaTOB JESATEIBHOCTH;
NIPUHUMATD ce0s, TOHUMAasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPH aHaJU3€ PEe3yJIbTaTOB JEATENbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.
B mpomecce nocTtuxkeHUS ~— JUYHOCTHBIX — PE3YJbTaTOB  OCBOGHMUS  MPOrPaMMBbI IO
¢u3uke aI8 YpOBHS CpeAHero oOmero oOpa3oBaHUs Yy OOYYaroIUXCS COBEPIIEHCTBYETCS
AMOLIMOHAJIBHBIN MHTEIJIEKT,
IIPEIOJIaratoui c(OpPMHPOBAHHOCTb:CAMOCO3HAHMS,



BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAILHOE COCTOSIHUE, BHUJIETh HAIPaBICHUS
pa3BHUTHS COOCTBEHHOU SMOIMOHATBHOU Cepbl, ObIThyBEepEHHBIM B ce0¢e;

CaMOpETyJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TIPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJICHUE, CIIOCOOHOCTh aIallTUPOBATHCS K IMOIMOHATHHBIM H3MEHEHHSIM U TIPOSIBIISITH
THOKOCTb, OBITH OTKPBITHIM HOBOMY,

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIIKCHHIO IIEId M YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HCXOJISl K3 CBOUX BO3MOYKHOCTEHH;

OMIIATUH, BKIIOYAIONICH CIOCOOHOCTh TOHUMATh ASMOIMOHAIBHOE COCTOSHHE JPYTHUX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTH BBICTPAaNBAaTh OTHOIICHHUS C
JPYTHUMH JIFOJIbMU, 3a00THTHCSI, IPOSIBIIATH HHTEPEC U pa3periaTb KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonny obyyenus B 10 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y O0YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpHUMEpPax poiib U MecTo (U3MKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAyYHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKOU
NeATeIILHOCTH JIFOACH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUCHHBIX (PU3NYECKUX MOJIENEC: MaTepuaibHas TOUKa,
WHEepLHaIbHas cucTeMa OTCUéTa, aOCOMIOTHO TBEPAOE TEJO, MACaIbHBIA Ta3, MOJEIH CTPOSHUS
ra3oB, )XHJIKOCTEH W TBEPMABIX TEJ, TOUCHHBIN IMEKTPUUCCKUHN 3apsi NMPHU PEHICHHH (PU3NISCKUX
3azay;

pacrio3HaBaTh (U3HUYECKUE SBIEHUSA (MPOLIECCH) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOM TEOPUM CTPOEHHUS BEIECTBA M 3JIEKTPOJUHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE [JBUKEHHE, CBOOOJHOE TMaJeHUE Tel,
IBUKCHHEC TI0 OKPYKHOCTH, WHEpUHWs, B3auMmojeicTBue Ten, auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHME >KUIKOCTEH W TBEPABIX TeJ, U3MEHEHHE O0bEMa Tell MpPU HarpeBaHUU
(oxJIaX/IeHNHU), TEIJIOBOE PAaBHOBECHE, MCIApeHUe, KOHJEHCAIlHs, MJIaBJIeHUe, KPUCTAJIIN3alus,
KHUIICHUE, BJIIAXKHOCTh BO3J/1yXa, MOBBIIIEHUE IAaBJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPBHITOM
cocyze, CBSI3b MEXAy [apaMeTpaMu COCTOSIHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell,
B3aWMO/ICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHMYECKOE [BIDKEHHE, WCIONB3ysS (U3NYECKHE BEIWYMHBI: KOOPAMHATA,
MyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMIYJIbC Tela, KUHETUYEecKas
SHEprusi, TMOTEHIHaJIbHas JHEpPrusi, MeXaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTh, NpU
OTMHMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCTIONB3YEMBIX BEIMYHH, UX 0003HAUYCHUS
U €IWHUIbI, HAXOAUTH (HOPMYIIbI, CBSI3BIBAIOIINE MAHHYIO (U3UYECKYIO BEIUYHHY C APYTUMU
BEJIMYMHAMU;OMMCHIBATh M3yUYEHHBIE TEIJIOBBIE CBOMCTBA T€J M TEIUIOBBIE SIBIICHUS, UCIIOIb3YS
dusznyeckue BEJIMYMHBI: JaBIEHHUE Tas3a, TeMIeparypa, CpEeAHssl KUHETHYeCKas OJHEprHs
XAO0THUYECKOTO JBMKEHUS MOJIEKYJ, CpPEIHEKBaApaTH4Has CKOPOCTb MOJIEKYJ], KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS JHEprus, padora raza, KOIPQHUIUEHT MOJE3HOTO ACHCTBHS TEIJIOBOTO
JBUTATENS; IPU OMHMCAHUU MPABUIIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOIB3YEMbIX BEITUYHH,
uX O00O03HAYEHUST W CAWHHIIBI, HAXOMUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (HU3UIECKYIO
BEJTMYMHY C IPYTUMH BEITUYHHAM;

ONKCHIBATh HM3yUYEHHBIE AJIEKTPUUYECKHE CBONCTBA BEIIECTBA M D3JEKTPUUECKUE SIBJICHUS
(mpotiecchbl), UCTONB3YS (U3NYECKUE BEIMYUHBL 3IEKTPUUYECKUH 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  TIOJISI, TOTEHIIMAN, PAa3HOCTh MOTEHIMAIOB, IPU OMHCAHUU TPABHIBHO
TPaKTOBaTh (PU3NYECKUIN CMBICIT UCTIOJIb3YEMbBIX BEJTUYHMH, MX0003HAYEHUS U €UHUIIBI; YKa3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYHHY C IPYTUMHU BETUYUHAMU;

aHAIM3UPOBATh (DM3MUYECKHE TMPOLECCHl W SBJICHUS, HCIONb3yd (PU3NYECKUE 3aKOHBI U



IOPUHLMIBL: 3aKOoH BceMupHoro taroteHus, |, Il m |1l 3akonbl HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKOW PHEPTuu, 3aKOH COXPAHEHUsS MMIIYJbCa, MPUHLUI CYNEPIO3ULIUN CHII, TTPHUHLIUI
PaBHOIIPaBUS MHEPIHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISPHO-KHHETHUYECKYIO TECOPHIO CTPOCHHS
BEIIIECTBA, TA30BbI€ 3aKOHBI, CBS3b CpEIHEH KHHETHYECKOW OSHEPruu TEIUIOBOTO JBH)KECHUS
MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypoi, MEepBbId 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pazinuyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BbIPAXKEHHUE U YCIOBUS (IPaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPHHLHUIIBI JACHCTBHS MAIlluH, IPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nuyath ycIoBUS UX 0€30MacHOTO UCIIOIb30BaHUS B TIOBCETHEBHON KU3HH;

BBINOJIHATh 3KCIIEPUMEHTBl 110 HCCIIECAOBAHUIO (DU3MUECKUX SBJIEHUI M IPOLECCOB C
UCTIOJIb30BAaHUEM  MPSMBIX, W  KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (POpPMyIUpOBATH
npoOiieMy/3agady W TUIOTE3y Y4eOHOTO  OKCIEPHMEHTa,  coOMpaTrh  YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHMs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BBIBOBI;

OCYLIECTBIISATh MpPSIMble U KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BEIUYMH, IPU 3TOM
BbIOMpPATh ONTHMAJbHBIM CHOCOO HM3MEpeHHs W MCIIOJb30BaThb H3BECTHBIE METOJbl OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH MEXAy (PU3MUECKUMM BEIMYMHAMU C UCIOJb30BAHUEM NPSMBIX
U3MEpEHUll, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCUPOBATh pE3yJbTaThl MOJYYEHHOM
3aBHCUMOCTH (PM3NYECKUX BEIWYHMH B BU/IC TAOIUIl M TPa(UKOB, AeNaTh BBHIBOABI IO pe3yIbTaTaM
UCCIICIOBAHMS,

coOuoaTh mpaBuiIa 6€30IacHOTO TPy/ia MPHU MPOBEICHUH UCCIICAOBAaHUI B paMKaxXy4eOHOTO
IKCIIEPUMEHTa, Y4EOHO-HUCCIIEAOBATEILCKOM M MPOSKTHOH JEATETBLHOCTH C MCIOIB30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOT0 000PYAOBAHMUS;

pemaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOHM MOJEIbI0, HCHOJb3Ys
¢u3nueckre 3aKOHbl U NPUHIMIBI, HA OCHOBE aHaJM3a YCJIOBUS 33[aud BBIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (U3UYECKHUE BEIMYMHBI W (OpMynbl, HEOOXOomuMble Ui €€ pelieHus,
IIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI(PU3NIECKON BETHUNHBL;

pemaTh KadyeCTBEHHBIE 3a/Iayd: BBICTPAMBATH JIOTHUYECKH HETPOTHBOPEUYMBYIO IIETIOUKY
paccyXIeHU ¢ Oopoii Ha N3yYEeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

WCTIOJIB30BATh MPH PEUICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOMCKA, CTPYKTYPHUpPOBAaHHWS, WHTEpPHpETallMd U MpeACTaBICHHUs y4eOHOW M HaydHO-
HOMyJsIpHON MH(OpMAIMHY, TOTYYEHHOW U3 pa3IMYHbIX UCTOYHUKOB, KDUTUUYECKH aHAIN3UPOBAThH
MOJIy4aeMyro HH(POpMAIHIO;

IPUBOANTH MpPHUMEPbl  BKIaJa POCCHMCKMX UM 3apyOeXHBIX  YUYEHBIX-(DU3HMKOB B
pa3sBUTHE HAyKH, OOBACHEHHE IIPOIECCOB OKPYXKAIOLIET0 MHpa, B Ppa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETHYECKHE 3HAaHUS MO (U3MKE B  IOBCETHEBHOM  JKU3HU JUIs
oOecrnieueHrs OE€30MaCHOCTH MPH 0OpaIleHny ¢ MPUOOpaMy U TEXHUYECKUMHU yCTPOWCTBAMHU, JUIS
COXpaHEHHS 3I0POBbsI U COOITIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHHS B OKPYIKAIOMIEeH Cpee;

paboTaTe B TpymIie ¢ BHIMOJTHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, IMIIAaHUPOBATh padbOTy
TPYIIIBI, PAaMOHATBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh  NIESTEIBHOCTH B
HECTAHJAPTHBIX CUTYallMsAX, aJE€KBATHO OLIEHUBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TPYIIIBI B
pelIeHne paccMaTpruBaeMoil MpoOIIEMBl.

TEMATUYECKOE ITJIAHUPOBAHHE!

10 KJACC



HaunmenoBaunue

Ne Komnectso [IporpammHoe coneprxanue
I/ pa3zienoB U TEM 94COB
y4eOHOTO
rpeaMeTa
1.1 ®du3uka u METOIbI 2 dusuka — Hayka O IPUPOLE.
Hay4HOTO Hayunsle METO/bI MO3HaHUS
MMO3HAHUS OKPY’KaroIlero MUpa.
Ponb sxcniepumenTa u Teopun
B IIPOLIECCE TIO3HAHUS IIPUPOLBL.
DKCIepUMEHT B (PU3UKE.
MogenupoBaHue GU3NIECKUX
SIBJIEHUU U npoueccoB. HayuHbie rumoressl.
@u3nuecKkue 3aKOHbI UTECOpUU. I paHuIbI
MPUMEHUMOCTU(PUZUIECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.
Posb 1 MecTo Qpusuku
B OPMUPOBAHUYU COBPEMECHHONHAYIHOU
KapTHUHBI MUpA,
B [IPAKTUYECKOM AEATEIBHOCTH JIOAEH
Hroro no pazneny 2
2.1Kunemaruka 5 MexaHn4eckoe JBUKEHUE.

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmkeHus. Cucrema oTcuéra.

Tpaexropus.

[Tepemerienue, CKOpOCTh (CpeHSS CKOPOCTb,
MTHOBEHHAsI CKOPOCTb) NyCKOPEHUE
MaTepUaIbHONW TOUKH, UX IPOEKIIUH HA OCU
CUCTEMBI

koopauHat. CiioxeHne

MEPEMEIICHUH U CIIOKEHHUE

CKOpPOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBUKEHUE.

I'paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, IyTU U NIEPEMEIICHUS
MaTepHUaIbHOU TOUKHOT BPEMEHHU.
CBobOoHOE majieHue. Y cKopeHue
CcBOOOIHOTO ITaE€HUS.

KpuBonunelinoe nBuxeHue. J[Brmxenue
MaTepUaIbHONW TOUKHU 11O OKPYKHOCTHU C
MIOCTOSIHHOM ITOMOJTYJIIO CKOPOCTBIO.
VYrioBas

CKOPOCTb, JIMHENHAas ckopocTh. [lepuon u
4yacToTa 0OpalieHusl.

LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHu4eckue yCTpoucTBa U
[MPAaKTUYECKOE IPUMEHEHNE: CITHIOMETD,

JBWIKCHUC CHAPAIOB,ICTIHBIC 1 peMéHHLIC




repeavyn

2.2

JnHamuka

[Tpuniun otHocuTensHocTU ["anunes. [lepBbiii
3akoH HproTona. HepiuaibHble CUCTEMBI
otcuéra. Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoit 3akon HetoToHa
JUTSI MAaTEPUATTbHOM TOUKH.

Tpernii 3akon HeroToHa 1151

MaTepUalbHBIX TOUYEK.

3aKOH BCEMUPHOI'O TATOTCHHUS.

Cuna tsxectu. [lepBas

KOCMHNYCCKasA CKOPOCTb

Cuna ynpyroctu. 3akoH I'yka.Bec

Tena.

Tpenue. Buabl Tpenus (1moxos,

CKOJIb)KEHUSI, KAUCHHUS).

Cuia tpenus. Cyxoe TpeHue.

Cuta TpeHHs CKOJIBKEHUS U CUTIATPEHUS
nokost. Koaddunument tpenus. Cuna
CONPOTHUBIICHUS NIPU ABUKEHUU TEJIA B
KUJKOCTHU WJIM Tase.

[TocTynarenbHOE U BpalaTeabHOE
JBUKCHHE a0COIOTHO TBEPIOTO TEA.
MOMEHT  CuJbl  OTHOCUTEJIBHO ocH
Bpamenuss.  [lmeyo  cuibl.  YcioBus
paBHOBecCHUs TBEPJOTO Tea.

TexHuueckue ycTpoucTsa u

MPaKTUYECKOE IPUMEHEHHUE:

TIOIIUITHUKY, TBUKECHUE

HMCKYCCTBEHHBIX CITyTHHUKOB

3aKOHEBI COXpPAHCHUA
BMCXaHHKEC

Nmnynbc MmaTepraabHONU TOUKH (Tena),
CUCTEMBI MaTepUabHbIX TOUEK. VIMITynbe
CWJIBI U U3BMEHEHUEUMITYJIbCa Tella. 3aKOH
COXpaHEHHUs UMIyJbca. PeakTuBHOE
nBxeHue. Pabota cuiibl. MOIHOCTD CHITBI.
Kunernueckast sHeprusi MaTepuaibHOU
Touku. TeopemMaol U3MEHEHNU
KMUHETUYECKOW YHEPTUU.

[MorenuuanevHas sHeprus. [loreHunanbHast
SHEPrus ynpyroaepopMupoBaHHOM
MPY>KUHBI.

[ToTenunanpHas 3Heprus Tena BOIU3U
noBepxHoctH 3emiin. [loTeHManeHbIe U
HETIOTEHITHaIbHbIE CUIIBL. CBI3bPab0ThHI
HEMOTEHIIUATIbHBIX CUJIC U3MEHEHUEM
MEXaHUYECKON S3HEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPTUH.

Ynpyrue u Heynpyrue




CTOJIKHOBEHHUSI.
TexHuuecKue yCTpOMCTBA U MPAKTUYECKOE
IIPUMEHEHHE: BOJOMET, KOIEP, PYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET

Uroro no paszpeny
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3.1

OcHoBBI

MOJIEKYJISIPH

o-

KMHETUYECKOU TEOpUU

OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUH U UX OIBITHOE
o0ocHoBaHue.BpoyHOBCKOE BUKEHHE.
Hubdysus.  Xapakrep  ABWKCHHS |
B3aMMOJCICTBUS YacTHIl BelecTsa. Moaenu
CTPOEHHUS ra3os,

KUJKOCTEN U TBEPABIX TEI U

00BsICHEHUE CBOWCTB BELIECTBA

Ha OCHOBE 9TUX MoJenei. Macca npasmepsl
Mouiekyil. KonudecTBo BemecTsa.
[TocTostnnas ABorasnpo.TermnoBoe
paBHOBECHE.

Temneparypa u e€ uzmepenue.lllkana
temneparyp Llenscus. Moaens

UJICAIBHOTO ra3a.

OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-
KUHETUYECKOUTEOPUHU UICATTBHOTO

rasa.

AGcomroTHas TeMIieparypa Kak MepacpeaHeit
KMHETHYECKOM SHEPIUH TEIIOBOTO ABUKEHUS
YacTHI] Ta3a.

[[Ixana temneparyp KenbBuna.l'a3oBbie
3aKOHBI. YpaBHeHUEe MenzeneeBa—
Knaneiipona.

3axoH JlanpToHa. M30mpouecch B
HJI€aIbHOM Ta3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.

I'paduueckoe mpeacTaBaeHUE H30IPOLIECCOB:
M30TepMa, U30X0pa,nu3obapa.

TexHu4eckue ycTpoicTBa UIIPAKTHIECKOE
IpUMEHEHHUE: TEPMOMETP, HapoMeTp

3.2

OCHOBBI
TCpMOI[I/IHaMI/IK
%1

10

TepMoauHaMuuecKkasi CUCTEMA.
BnyTtpennsis sueprus
TEPMOJNHAMHYECKON CUCTEMBI HCIIOCOOBI
€€ N3MCHEHMUSI.

KonnuecTBo TemmoTs! u pabora.
BHyTpeHHss 3HEprusi 0IHOATOMHOTO
nJealbHOTO raza. Buael Teronepenauu:
TEIJIONPOBOJHOCTh,KOHBEKIIMS, N3TyYEHHE.
VY nenbHas

TEINIOEMKOCTD BEILECTBA.

KonunuecTBo TemioTsipu

TeIIonepeaye.

[Tonsarue 06 aguadaTHoM npouecce. IlepBbrii




3aKOH TEPMOIUHAMUKH.

[IpuMeHeHue nepBoro 3aKoHa
TEPMOJIMHAMHUKHU K U30ITPOLIECCAM.
I'paduueckas naTEepnperanus padboThI ras3a.
BTopoii 3ak0H TepMOJIMHAMUKH.
HeobOpatumocTh nporieccoBB

MpUpo/Ie.

TennoBbie MmamuHbl. [IpuHIMTIBIICHCTBHS
TEIIOBBIX MAIlIMH.

[IpeobpazoBanus SHEPTUUB

TEIIOBBIX MAIIMHAX.

Koaddumment nose3Horo AeMCTBUATEIIOBOM
MaIIUHBL.

Hwuxn Kapro u ero ko3¢ duiiment
MIOJIC3HOI'O ACHCTBHS.

DKOJIOTHYECKHUE TTPOOTIEMBI
TEIJIOOHEPTETUKH.

TexHudeckue ycTpoucTsa u

MPaKTUYECKOE IPUMEHEHHUE:

JIBUTATEh BHYTPEHHETO CTOPaHusl,0bITOBOM
XOJIOOUIBHHUK,

KOHTUIIHOHED

3 ArperatHble
COCTOSIHUSA
BemecTa.da3oBbie
TIEePEXOIbI

[TapooOpazoBaHue U KOHICHCAIIHS.
Hcnapenne u xunenue.

AGCOIIOTHAs M OTHOCHUTEIIbHAS BIAXXHOCTb
Bo3ayxa. Haceimennsiiinap. ¥ aenpHas
TEeM10Ta Napoodpa3zoBaHus. 3aBUCMOCTb
TEMIIEPATypbl KUIIEHUsI OT AaBiieHus. TBEproe
teno. Kpucrannmuueckue 1 aMop¢HbIe Tena.
AHM30Tponus CBOMCTB KpucTayioB. JKuakue
kpuctaisl. COBpeMEHHbIE

matepuansl. [InaBnenue n

KpUCTAJIM3auus. Y eNIbHas TEeIIoTa
riaBienus. Cyonumarus.

YpaBHeHHe TEII0BOro OanaHca.
TexHnueckue ycTpoucTsa u

IIPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETD,

KaJIOpUMETD, TEXHOJIOTHH
MIOJIy4EHUs COBPEMEHHBIX
MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJos,

1 HAHOTCXHOJOT NN

Hroro no pazpeny
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4.1

DNeKTpocTaTUKa

10

OnexTpuszanus Tei. JNeKTpUIeCKuin3apsa.
JIBa BH1a DIEKTPUYECKUX 3apSAI0B.
[IpoBoaHUKH,

JUAJIEKTPUKHU U MTOJIYIPOBOJIHUKH. 3aKOH
COXPaHEHHUs JIEKTPUUECKOro3aps/ia.
B3aumoneiictBue 3aps10B. 3aKOH
Kynona. To4euHbI 21€KTpUYECKUN3APSIA.
DnekTpuyeckoe noje. Hanpssk€HHOCTD
anexTpudeckoromnoss. [IpuHnun
CYNEPIIO3ULINH JIEKTPUUECKHUX MTOJIEH.
JInHuM HaNPsHKEHHOCTH DIIEKTPUYECKOTO
OIS

PaGora cui 31eKTpoCcTaTHYeCKOTOMoJIs.
ITorennuan. Pa3HOCTb MOTEHIINAIOB.
[IpoBOIHMKYN U ANBIIEKTPUKH B
ANEKTPOCTATUYECKOM I10JI€.
JusnexTpuyeckast IpOHUIIAEMOCTb.
OnektpoéMkocTb. Konnencarop.
DNEeKTPOEMKOCTD IIJIOCKOT0
KOHJIEHCATOpa. DHEeprus

3apsyKEHHOTO KOHEHCaTopa.
TexHnueckue yCTpoucTBa U
PaKTUYECKOE TPUMEHEHUE:!
3JEKTPOCKOI, 3EKTPOMETP,

ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHHE
ANEKTPONPUOOPOB,KOHIEHCATOP,

KOIMpOBaJIbHBIMANIAPAT, CTPYHHBIN IPUHTED

4.2

ITocTossHABIHN
BIEKTPUYECKHUI
TOK. TOKM B
pa3IMYHBIX Cpeax

12

DNEKTPUUYECKHI TOK. Y CIIOBUSA
CYILIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Hcrtounukn Toka. Cuina Toka.llocTosTHHBIH
TOK.

Hanpsoxenue.

3akoH OMa a1 y4acTKa LeMu.
DNEKTPUYECKOE COMTPOTUBIICHUE.

VY nenpHOE COMPOTHUBIICHHE BEIIECTRA.
[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB.
PaGora snexkTpuieckoro Toka.

3akoH J[xoyns—JIenua. MontHocTh
AJIEKTPUIECKOTO TOKA.
DIIEKTPOABUKYILAS CUJIA U
BHYTPEHHEE COMPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OManis
MIOJIHOM (3aMKHYTOI)

anekTpudeckon nenu. Koporkoe
3aMbIKaHHE.

DNEeKTpOHHAs TPOBOIUMOCTD TBEPIIBIX
METaJUIOB. 3aBUCUMOCTHCOMTPOTHUBIICHHS




METaJUIOB
OT TEMIIEPATypPHI.

CBepXIpoBOAUMOCTb.

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITYYKOB.

[MomynpoBoauuku. CoOCTBEHHAS
MpUMeCHas MPOBOJAUMOCTD
MOJTYNPOBOIHUKOB. CBOMCTBA
p—Nn-nepexona.

[TorynpoBOTHUKOBBIE TPHOOPEI.
DIIEKTPUUYECKUI TOK B paCTBOpax 1
pacIiuiaBax 3J€KTPOJIMTOB.
DneKTpoNuTHYeECcKas TUCCOLUaL.
DNEKTPOIH3.

DIEeKTPUYECKHI TOK B raszax.
CamocTosTenbHbII 1
HECaMOCTOSITENIbHbIN pa3psaa. MonHus.
[Lnazma.

TexHu4eckue ycTpoiucTBa UIIPAKTUYECKOE
PUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT,uCTOYHUKH TOKA,
AJIEKTPOHArPEBATEIbHBIE PUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN
O[T, TEPMUCTOPBI U (HOTOPEIUCTOPHI,
MOTYTIPOBOTHUKOBBINA JUO/,

rajibBaHUKa
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
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