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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE CpeaHero oo6Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHOI mporpammbl, npeactaBieHHbx B ®I'OC COO, a
Takke ¢ ydetoM (emepanpbHOU paboueit mporpamMmbl BocnuTanus W KoHmenmmu
npenojiaBanus yueOHoro npeamera «d@usrka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickonn ~ @enepaunu,  pealu3yrOlIUX  OCHOBHBIE o0pa3oBaTebHbBIC
IPOTrPaMMBL.

Ha n3zyuenue ¢pusuku (yriayOiaeHHBI ypOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus otBoauTcs B 10 kimacce — 170 yacoB 4acoB B HEACIIO.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. HayuHblii MeTOX MO3HAHMS NPUPO/BI.

®dusuka — pyHIaMeHTaNbHas Hayka o mpupoje. HayuHslii MeTos mo3HaHus u
METO/IbI UCCIIETOBAHMS (PU3UUECCKUX SBICHHM.

DKCIepUMEHT U TEOpHs B Ipoliecce MO3HaHuA mpuponbl. Habmonenue u
IKCIIEPUMEHT B (PU3HKE.

CnocoObl  m3MepeHus (U3MYECKUX BETUYUH (QHAJIIOTOBbIE U ILHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHM  (QuU3MYecKUX  BeAMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MonennpoBanue (U3NUECKUX SBICHUI U MPOLECCOB (MaTepuasibHas TOYKA,
aOCOJIIOTHO TBEPAOE TENO, WACANbHAs XUAKOCTb, WJCAJIbHBIM Ta3, TOYEUHBIH
3apsn). ['unoresza. ®usznueckuil 3aK0H, TpaHULIbl €ro npuMeHumMoctu. dusnueckas
TEOpHs.

Pons u Mecro ¢usuku B (HOPMUPOBAHMH COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

W3mepeHre Ccuiibl TOKAa W HANpsDKEHUS B ILENM IOCTOSHHOIO TOKAa IpHU
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LHU(PpoBoH naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYEeCKUX BEJIMYUH TIPU MOMOIIN KOMIIBIOTEPHBIX JATUHUKOB.

Pa3nes 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxeHre. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHIKECHHS.
Cucrema oTcyera.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Paanyc-BekTop MarepuasbHOM TOYKHM, €ro MPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemenienue, CKOpPOCTh (CpeIHSII CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTE€pUAIBHOW TOYKHM, MX HPOEKIMHM HA OCH CHCTEMBI KOOpPIMHAT.
CnoxeHue nepeMeIieHnii u CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTepUaIbHON TOYKM OT BPEMEHU U UX
rpaduku.

CBobOomHOe majaeHue. YCKOpeHue CBOOOJIHOro majeHus. JIBukeHue Tena,
OpOIIEHHOr0 TMOJ YIJoM K TOpPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH H
YCKOPEHHSI MaTEpHAILHON TOYKH OT BPEMEHHU U UX TPAPUKHU.



KpuBonunennoe  nBuxeHue. JIBrykeHWe  MaTepUalbHOM  TOYKM IO
OKPYXHOCTH. YTJOBas W JIMHEWHass ckopocTh. llepron m uvacrora oOpalueHus.
[lenTpocTpeMuTeabHOe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HLIHUAIBLHOE) U TMOJHOE
YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuyeckre yCTPONCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIHUIOMETP,
JBW)KCHUE CHApANIOB, LIEMHBIE, IIECTEPCHYATBIE KM PEMCHHBIE IEepelayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CnocoObl UCCleI0BaHUs JBUKEHUH.

Nnmroctpanus npeaebHOro Nepexo/ia U N3MEepEHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUAKEHUN C UCIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpasneHnue CKOpoCTH IpHu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBOil CKOPOCTH B PEIyKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHM, CKOPOCTEW ABHIKEHUS OJHOTO M TOTO XKE
T€Jia B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomuol, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBMXKEHHS C LEIbIO ONPEJEICHUs] MTHOBEHHON
CKOPOCTH.

N3mepeHne yckopeHusi npu MPSMOJIMHEHMHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IyTH OT BpPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEeKOMEHJI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

WN3yuenune nBWKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMOW MPOMOPUUOHATIBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
MOJIETA U HAYAJIIbHOM CKOPOCTBIO Tea.

N3yueHnue NBHXKEHHS Tejla MO OKPYXHOCTH C MOCTOSIHHOM IO MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBHCHMOCTH TMEPUO/IA OOpaIleHUsT KOHMYECKOTO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH HbroroHa. MHepumanbHble cucteMbl orcyeTa. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCu€Ta (ONpeneseHue,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tpertuit 3akoH HproTOHA 111 MaTepHAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPABUTALIMOHHON U
WHEPTHOM MACCBI.

Cuna TsKecTu. 3aBUCUMOCTb YCKOPEHHUs CBOOOJIHOIO MaJeHUsl OT BBICOTHI
HaJl TOBEPXHOCTHbIO TIUIAHETHI M OT reorpaduueckod IMUPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxyumierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHsI CKOJIBKEHHS M CHJIA TPEHUS
nokos. Koapduuuent tpenus. Cuna conpoTHUBIEHMsI NPU JABHKEHUU Tejla B
XKUIKOCTHU WIIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHHS.

Hasnenune. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOAUIMITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habutoienue aBuXKeHUs TNl B UHEPIUAIBHBIX U HEUMHEPLHMAIBHBIX CUCTEMaX
OTCUETa.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByX IUIMHAPOB WIM IIAPOB Pa3HOM MAacChl ¢ OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUUAIBHON CHCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOJCHUCTBYIONIEH  NPWIOKEHHBIX K TEIy CHIl  C
IIPOU3BEAECHUEM MACCHI TEJIA HA €0 YCKOPEHHUE B MHEPLUUAIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aNMOICUCTBUS TEI.

N3mepenune macc no B3auMOICUCTBUIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM NOABEME U MaICHHH.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CHJI TPEHUS MTOKOsI, KAUYEHUS U CKOJIbKECHHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBWKEHUU OpycKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMoTe3bl O HE3ABUCUMOCTH BPEMEHM JBUXKEHHUS OpycKa IO
HAKJIOHHOM IUTOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B MPYXXUHE H
PE3UHOBOM 00paslie, OT X AehOopMaIiu.

W3ydeHne MBHKEHHUS CHUCTEMBI TEJI, CBS3aHHBIX HHUTHIO, IICPEKUHYTON Yepes
JIETKUH OJIOK.

N3mepenre kodhHUIMEHTa TPEHUS 0 BEIUYUHE YIIIOBOro Koddduimenta
3aBUCHUMOCTH Fp(N).

UccnenoBanue nBrkeHust Opycka MO0 HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpaliaTeIbHOE JBIKCHHE
TBEpOro Tejaa. MOMEHT CHJIbI OTHOCHUTENIBHO OcCH BpaileHus. [liedo cuiebl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEJIA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOe PaBHOBECHE.

TexHuueckrue yCTPOMCTBA M TEXHOJOIMYECKUE MPOLIECCHl: KPOHIUTEWH,
CTPOUTENIbHBIM KpaH, pelieTdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y c10BUSsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomul, RPAKMUKYM.

Uccnenoanne yclioBUil paBHOBECHS TBEPJOrO TeJla, HMEIOIIETO OCh
BpAILICHUA.

KoncTpyrnpoBaHye KpOHIITENHOB U pacyeT CUJI yIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO IIOMIAAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuxe.

Nmnynbe MaTepruaibHOM TOYKH, CUCTEMBI MaTEpUANIBHBIX TOUeK. LleHTp macc
CHUCTEMBI MaTepHUaIbHBIX TOYEK. Teopema 0 ABMKEHUH LIEHTpa Macc.

Nmnynbe cuitbl 1 N”3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

MoMeHT umITysbca MaTepuanbHON TOUKH. [IpencraBienne o COXpaHEeHUN
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX MOJIAX.

PaboTa cunbpl Ha MajJioM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeCTaBIeHUE PabOThl CHUIIBI.

MOIHOCTH CUJIBI.
Kunernueckasi sHeprus martepuanbHON TOukHd. Teopema 00 M3MEHEHHH
KUHETUYECKOU SHEPTUU MATEPUATIbLHOU TOUKH.



[ToTeHnManbHble W HENOTEHUHAIbHbIE CWIbl. [lOoTeHIManbHAs >SHEPTrUs.
[ToTeHmanbHas >HeEprusi ynpyro ae@opMupoBaHHOU MpykuHbl. [loTeHnnanbHas
DHEpPrusl Tela B OJHOPOJHOM TIPaBUTALIMOHHOM mnoJie. IloTeHuuanbHas >HEprus
TeJa B TPABUTAIIMOHHOM II0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHe Iapa). Bropas
KOCMHMYECKAsI CKOPOCTb. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBs3b pabOThl HEMOTEHUMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM [ WACaIbHOM >KUAKOCTH KAaK CIEACTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTHYECKHUE IMPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEP, MPYKUHHBIA THCTOJET, THUPOCKOI, (UTypHOE KaTaHWUE Ha
KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBMKEHME.

N3mepeHnne MOITHOCTH CUJIBI.

W3meHenue 3Hepruu Teia Ipu COBEpUIEHUHU padOThI.

B3anmHbIe peBpalieHnss KWHETUYECKOM U MMOTEHIMAIBHON dHEPTUN TIPU
JIEWCTBUU HA TEJIO CUJIbI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTuH PU CBOOOJHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomuol, RPAKMUKYM.

N3mepenue nmnyiibca Tesa 1o TOpMO3HOMY MyTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBL.

Hccnenoanne coXxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3Mepenre KNHETHYECKON SHEPIUHU TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHME U3MEHEHUSI TOTCHIIMAIIbHONW YHEPTUU TIPYKUHBI ¢ PaOOTOM CHUITBI
TPEHUSI.

Omnpenenenre padbOTHI CUJIBI TPEHUS TPHU JABWKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. MoJjiexyasipHasi puznka u TepMOIMHAMHUKA.

Tema 1. Ocrogvl MoNEKYAAPHO-KUHEMUYECKOU Meopul.

OcHOBHbBIE TOJIOKEHUSI MOJEKYJsipHO-KuHeTndecko teopun (MKT), wnx
ombiTHOe oOocHoBaHue. Jlubdysus. bpoyHoBckoe nBmkenue. XapakTep
JIBW)KCHUSI M B3aWMOJICUCTBUS YacTHUIl BeulecTBa. MoJAenu CTPOEHUsi Ta30B,
KUIKOCTEH U TBEPABIX TE€T U OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHUX



mozeneid. Macca u pasmepbl MoJiekyd (aromoB). KonuuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TenoBoe paBHOBecuwe. TemmepaTrypa u crmocoObl e¢ m3Mepenus. [llkama
temneparyp Llenscust.

Mogenps uaeanbHOro raza B MOJEKYISIPHO-KMHETHUYECKON TEOPUM: YACTHILIBI
ra3a JIBH>KYTCSl XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHBI. YpaBHeHHe MennaeneeBa—Kamneipona. AOcotoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M3omporiecch B
UJCAIBHOM Ta3e C IIOCTOSSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 1300apa.

CBsi3p  MEXIy JaBICHHEM W  CpEOHEH KWUHETHUYECKON  DHEpruei
MOCTYIATEIBbHOTO TEIUIOBOTO JIBHXKEHHSI MOJIEKYJI HJICAJTIBHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HJI€aTIbHOTO Ta3a).

CBs13b a0CONIOTHON TeMIEPATYPbl TEPMOJIUHAMHYECKON CUCTEMBI CO CpETHEN
KUHETUYECKOW SHEPruei MoCTynaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHHYecKHue yCTpPOWCTBA W TEXHOJOIMYECKHME MPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mojens GpOyHOBCKOIO JBUKECHHUS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHne MONEKYIIL.

Mopenu KpucTaqIm4ecKuX PereToK.

HaGnronenue u nccneaoBanye U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaoi, NPAKmuKym.

HccnenoBanne mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUSA IIPH
TEIMJI000MEHE MEXK Ty TOPSUYEH 1 XOJIOAHOM BOJOM.

N3yuyeHne H30TEPMHUUYECKOrO0 Impouecca (PEeKOMEHIOBAHO HCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30xopHOro mpoiecca.

N3yuenue n3o0apHOTo mpoiecca.

ITpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunbl.

Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEIIHUX YCJIOBUH st
TEPMOJMHAMUYECKON CUCTEMBbl. BHelIHNE U BHyTpeHHUE napaMmeTpsrl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEIHUE 3HAUYEHUS! BEJIMYHH, ONHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamMukud. (CamMoONpou3BOJbHAS — penaKcauus
TEPMOJMHAMHUYECKON CUCTEMBI K TETIIOBOMY PAaBHOBECHIO.

Mopenp Ha€anpHOTO ra3a B TEPMOJMHAMHKE — CHCTEMA YPaBHEHHM:
ypaBHeHue MenaeneeBa—Knanenpona u BbIpaKEHHE [JI1 BHYTPEHHEW JHEPIHUU.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLEHTPALMS YaCTHIL], BBICOKHE
TeMnepaTypbl. BeipaxkeHue i1 BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO HUJI€AIBHOTO
rasa.

KBa3ucrarnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTsl 1o rpaduky
mpoI1iecca Ha pV-auarpamme.

Teronepenaya  kak  cmoco0  M3MEHEHHsS ~ BHYTPEHHEH  SHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekius,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KomnyectBo TemioTel. TemIOEMKOCTh Tena. YJIeiabHas W MOJISIpHAs
TEIJIOEMKOCTH BeIllecTBa. YpaBHeHHe Mailiepa. YaenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér KoiamuecTBa TEmIOTHl Mpu Terwionepenade. llonarue o006
aanabaTHOM TIpoliecce.

IlepBblii 3aKOH TepMOAMHAMHUKHA. BHyTpeHHss odHeprusa. KomnuecTBo
TEIUIOTBI U paboTa Kak Mepbl HU3MEHEHUS  BHYTPEHHEH  HSHEpPruu
TEPMOJIMHAMHYECKONU CUCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsl PABHOBECHBIX IIPOLIECCOB: YEpeE3
3aJlTaHHO€ PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOJMT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TepMOAMHAMHMKHM Il  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO IIepeaTh TEIIOTY OT OoJjiee XOIOAHOro Teja K 0oJjiee HarpeTomy 0e3
komriencanmu (Knaysuyc). Heo6patumMocTh MpupoIHBIX TPOLIECCOB.

[Tpunnune! nectus TerioBbix MammH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Hukn Kapno.

DKOJIOTMYECKHE aCIIEKThl MCIOJIb30BAaHUS TEIUIOBBIX ABUraTesen. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHHYecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: XOJIOIUIbHUK,
KOHJIUIMOHEP, AW3EIbHBIM M KapOIOpaTOpPHBIMA JBUraTeiau, MapoBas TypOuHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEPATyp, YTHIM3ALUUA «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIM3ALUS OMOOPTaHUYECKOTO TOILIIUBA IS
BBIPAOOTKH «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3znymiHoe oruuso.

CpaBHEHHE y/IEIIbHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

NccnenoBanue annabaTHOTO Mpolecca.

KomnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTRA.

HccnenoBanue aquabaTHOTO mpoIiiecca.

N3ydenne B3aMMOCBSI3U SHEPIUU MEKMOJEKYJISIPHOTO B3aWMOJICUCTBUSA U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammusie cocmoanusn eeuwiecmea. Pazosvie nepexoosl.

[TapooOpa3oBanue u KoHAeHcanus. lcrnapeHue © KureHWe. Y AenbHas
TEIJI0Ta TapooOpa3oBaHMUS.

HacelllleHHBIE W HEHAchIIIEHHbIE Tapbl. KadecTBEHHass 3aBHCUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTyphbl KUMIEHUS OT JIaBJICHUS
B KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIAXKHOCTb.

TBepnoe Teno. Kpucramnmmueckue n amopdusie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. [liaBieHne W KpuUCTalUIM3alusd. YelbHAas TEIUIOTa IUJIABJICHHUS.
CyOnumarus.

Hedbopmanuu TBEpaorO Tena. Pactskenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux aedopmarimii.

TennoBoe pacmpeHue KXKUIKOCTEH W TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacipenue. AHrapMOHMU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX MEPEX0IAX.

VYpaBHeHUE TEMI0BOTO OaaHca.

IToBepxHocTHOE HaTspkeHUE. Koa(phUIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanumnsipasie siBnenus. J[aBiaeHue noa MCKPUBICHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI:  KHIKUE
KPUCTAJLIbI, COBPEMEHHBIE MaTepUaIbI.

Jlemoncmpayuu.

TeruoBoe pacmmpeHue.

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITH ¢ MBUTBHBIMU TIJICHKAMU.

CmauuBaHue.



Kanunnsipasie sBiaeHusI.

Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarimii.

Ha6nronenue manbeix nedopmaruii.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIaBIEHUS JIb/A.

N3ydenune CBOMCTB HACBIILIEHHBIX NIAPOB.

N3mepenne abCONMIOTHON BIAKHOCTH BO3/yXa U OLIEHKAa MacChl apoB B
MOMEIICHHH.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMalluud  pe3nHOBOro oOpasua oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3zneu 4. DiiekTpoAUHAMUKA.

Tema 1. Inekmpuueckoe none.

DnexTpu3alys TeJl U €€ MPOSBICHUSA. JJEKTpUYecKud 3apsn. JBa Buna
ANEKTPUYECKUX 3apsaaoB. [IpOBOOHWKHM, MAUAIEKTPUKH U  MOJYINPOBOAHUKH.
DONeMEeHTapHbId JJIEKTPUUYECKH 3apsii. 3aKOH COXPAHEHUsSI SIEKTPHUYECKOTO
3apsna.

BzaumopeiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona.

Onexrpuyeckoe nojue. Ero nelicTere Ha 3IEKTPUYECKUE 3apsbl.

Hampsoxk€anocTs  anexTpudeckoro  mosst.  [IpoOuerit  3apsin.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE INEKTPUUECKOE TMOJIE.

[ToTeHIMaNbHOCTh 3NEKTPOCTATUYECKOTO TMOJis. Pa3HOCTh MOTEHUUMANOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsiia B AJIEKTPOCTATHUECKOM IOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NoJsA. CBS3b HANPSKECHHOCTH MOJIA U PA3HOCTU
MOTEHIIMAJIOB JIJIST  AJIEKTPOCTATUYECKOTO TMOJs (Kak OJHOPOJHOTO, TakK H
HEOHOPOJTHOTO).

[TpuHIMT CYTEPIO3UITUHN AIEKTPUUECKUX MOJIEH.

ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apsibkeHHOM cdepsl. [lose
PaBHOMEPHO 3apsKEHHOro 1Mo o0bemy miapa. [lose paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOW TUIOCKOCTU. KapTWHBI JWUHUN HANPsHDKCHHOCTH JTUX TOJEH u
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[TpoBOAHUKM B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECHUS 3apsI0B.

JuanekTpuKku B JJIEKTPOCTATUYECKOM  MOJE. HusnekTpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.



KoHgeHcaTop. DJIEKTpOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCaTOopa.

[TapamiensHOE coeqMHEHNE KOHIeHcaTOpoB. [locnenoBarensHoe coeIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATOpA.

JIBr>KeHHe 3apsyKEHHOM YaCTHUIBI B OJHOPOIHOM JJIEKTPUUYECKOM I10JIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3IIEKTPOIPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ae I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA JIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSHKEHHBIX [IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIaCTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

IIpOBOTHHUKH B JIEKTPUUECKOM IIOJIE.

DnekTpocTaTUdecKas 3amuTa.

VYeTpoiicTBO U AeiicTBUE KOHAEHCATOPA MOCTOSHHOW U IEPEMEHHON €MKOCTH.

3aBUCUMOCTbh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUS MEXITY HUMU U TUDJIEKTPUIECKON POHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsSHKEHHOTO0 KOHIEHCAaTopa.

3apszKa 1 pa3psaaKka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomuol, RPAKMUKYM.

OueHka cui1 B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

HaGnronenue npeBpallieHusi SHEPTUH 3apsSKEHHOT0 KOHJEHCATOpa B SHEPTHIO
U3IIy4YEHHs CBETOIUOAA.

N3ydeHne nporekanus ToKa B LENH, COAECPKALIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH NOTEHIIUAJIOB (HanmpsKEeHUs ) pu
MOCJIEIOBATEIBLHOM COSMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmosauublii 3.1eKMpudecKuil mox.

Cuna Toka. [locTOosTHHBIN TOK.

VYcaoBUS CyHIECTBOBAaHUS NOCTOSHHOIO 3JIEKTPUYECKOro Toka. VcTouHMKH
toka. Hanpskenue U u D1C £ .

3akoH Oma JiJ1s y4acTKa Lemu.

DneKTpuyecKoe CONPOTHUBJICHUE. 3aBUCUMOCTh COIPOTHUBJIECHUS
OJIHOPOJHOTO MPOBOJIHUKA OT €ro JJIMHBI U TUIOU[aJM TOMEPEYHOro CEeYEHUS.
VY nenbHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NAPAIIIEIBHOE, CMEIIAHHOE COEJUHEHUE MPOBOJIHHUKOB.
Pacuer pa3BeTBICHHBIX AekTpudeckux nemneil. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIeHna.

MOUIHOCTh 3JIEKTPUYECKOr0 TOKa. TemioBass MOIIHOCTh, BbleNseMas Ha
pe3ucrope.

OJIC ¥ BHYTpEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) AJIEKTPUYECKOM Iienmu. MOIIHOCTh MCTOYHMKA TOKa.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B 1ieny NOCTOSSHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHUE IIPOIIECCHL: aMIepMETP,
BOJIBTMETP, PEOCTAT, CYCTYUK DJICKTPUUECKON SHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAIIPSIAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HANPSDKEHUS ISl PE3UCTOPA,
JaMITbl HAKAJIMBaHUS U CBETOIMOAA.

3aBUCHUMOCTb CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIIEHUS ITPU IOCTOSSHHOM
HaIpPsHKEHUH.

[Ipsamoe nzmepenne D/]C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO dJIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Cnioco6bl coeTMHEeHUs UCTOYHUKOB Toka, DJC Garapei.

UccnenoBanne pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU UCTOYHUKA TOKa
OT CHWJIBI TOKA B IICTH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.

HccnegoBaHue CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenune yaenbHOro ConpoTUBIICHHS IPOBOIHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKa OT HAINPSDKEHHUS MJISL  JIaMIIbI
HaKaJIMBaHMUS.

YBenuueHue npeesia usMepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd J/]C raapBaHMYECKOTrO 3JIEMEHTAa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHLIHMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKa
OT CHWJIbI TOKA B IICTH.

Uccnenosanue 3aBUCUMOCTH MOJIE3HOW MOIIHOCTA MCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 paziuunplx cpeoax.

DneKkTpuyeckass MPOBOJUMOCTh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS] METAJLJIOB OT
temnepaTrypbl. CBEpXIPOBOJUMOCTb.



DneKkTpuyecKkuid TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHHKHY. CobcTBeHHas " IpUMECHAs IIPOBOJIUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. [lonynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. NEKTPOJUTHYECKAS TUCCOLAALIMS.
OnekTponus. 3akoHsl Papazes 11 JIEKTPOIIn3a.

OnekTpudeckuii TOK B razax. CamMoOCTOSTENbHBII W HECAMOCTOSITEIbHBIN
paspsan. Paznuunelie TUIIBI cCAaMOCTOATENBHOTO pa3psana. Monnus. [lnazma.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHUE: Ta30pa3psiIHbIC
JaMIIbl, AJIEKTPOHHO-IIy4yeBasi TpyOKa, MOIYNPOBOJIHUKOBBIE MTPUOOPHL: AHO/I,
TPaH3UCTOP, (OTOAMON, CBETOAUOJ, TalbBaHHKa, padUHUPOBAHUE  MEIH,
BBIIUIABKA aJIFOMHUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

JHemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

3akoHbl 3nekTposnn3a dapanes.

NckpoBoit paspsa M NpOBOAUMOCTb BO3AyXA.

CpaBHeHHE MPOBOAUMOCTH METAJIOB U MTOJIYITPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomal, npaKmMuKym.

HaOnronenue amexrposusza.

N3mepenne 3apsiaa OJHOBAJIEHTHOIO HOHA.

Hccnenopanne  3aBUCMMOCTH  CONPOTHUBIICHHS  TEPMOpE3UCTOpA  OT
TEMIIEpaTyphl.

CHsiTHE BONBT-aMIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYecKUuil MIPaKTUKYM.

Crioco0bl u3mepeHus: (PU3HUECKUX BEIMUYUH C UCIHOJIb30BAHUEM aHAJIOTOBBIX
U LIUQPPOBBIX U3MEPUTEIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEIIHOCTH U3MEPEHUN (U3HUECKUX BEJINYUH.
OueHka rpaHull MOrpeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX  W3MEPEHMH, MCCIEIOBAHUW  3aBUCHMOCTEU
bu3MYecKuX BETUYHMH, MPOBEpKa MPEMIOKEHHBIX TUMOTEe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pas3leiiax «YUYEHUYECKHM  JKCIIEPUMEHT,
71ab0paTopHbIE pabOThI, MPAKTUKYMY).

MeknpeaMeTHbIE CBA3H.

WNzyuyenne kypca Qusuku yriuyoneHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMUH, T€Orpa(uu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEA3AHHbBIE C U3YYUEHUEM MEM 0008 HAYHUHO20
nO3HaHuA: SBICHNUE, HAYYHBIA PakT, TMIoTe3a, PU3nyeckasi BeIMUMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OHKCIEPUMEHT, MOJECIUPOBAHHE, MOJIENb, HW3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, U(pOoBast 1adOpaTopHsl.

Mamemamuka: peumieHUEe CUCTeMbl YypaBHeHHH. JlunedHas QyHKIMs,
napabona, rurepOona, ux rpaguku U cBoiicTBa. TpuroHoMmerpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ X IPOEKLUU Ha OCU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: Mexannueckoe ABM)KEHUE B KUBOM mpupoze, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl,
yTHWIH3auuss OWMOOPraHMYECKOro TOIUIMBA I BBIPAOOTKH «TEIUIOBOM» H
3JIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSKEHUE U KaIWIISIPHBIE SIBJICHUS B IPUPOJIE,
JJIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumusa: IUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE AaTOMOB U  MOJEKYIL,
MOJIb BEIIECTBA, MOJISIPHAs Macca, MOJIY4YeHHE HAHOMAaTEpUAJOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JJIEKTPUUECKUE
CBOMCTBA METAJJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMs, TalbBaHUKA, JIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue JABWKEHUN C HCIONIb30BAaHHUEM MEXAaHU3MOB,
Y4€T CyXOr0 M JKMJIKOIO TpPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIHH
(KpOHIITEWH, pelmeryarble KOHCTPYKLKHK), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET M JPYrue€), JBUTATEb BHYTPEHHETO
cropanusi, mapoBasi TypOHHa, OBITOBOM XOJOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUN
IIOJIyYEHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHUE 3JIEKTPOnpUOOpoOB,
ra3zopaspsiiHbIE JIAMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, raJbBAHUKA.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyueOHOro mpeamera «Dusznkay
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPCHHEW IMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOrOo OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMbBITA AEATEIBHOCTA B MPOLIECCE PEATN3ALNA OCHOBHBIX HaIpPaBIICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

rpaJaaHCKOr0 BOCIIMTAHUSA:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMLIMU  OOydHaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBLHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlllecTBa, Yy4YyacTBOBaTh B CAMOYIpPAaBICHUHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJCICTBOBATH C  COLMAJIbHBIMU  HMHCTUTYTaMHU B
COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU JEATEIIBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHXKECHUIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS,

e CIOCOOHOCTBH OIIEHWBATH CUTYAIlUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIC B ICSITEIBHOCTH YYCHOTO;

e OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO Oy TyIIETO.

ICTETHYECKOr0 BOCIIUTAHUS:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUYasg 3CTETUKY HAyYHOTO

TBOPYECTBA, IPUCYLIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMSA



MHTEpEeC K pa3iuuHbiM chepam nmpodheccHoHaNbHON AesTEIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBINA BBIOOP Oyayilel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHI0O W CaMOOOPa30BaHUIO B
005acTH (PU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOINYECKOIo BOCIIMTAHUA

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

IUTAHUPOBAHME U OCYILECTBICHHUE IEHCTBUI B OKpPY’KaloIEH cpelie Ha
OCHOBE 3HaHUS 1ieJIel YCTOMUMBOTO pPa3BUTHSI YEIOBEUECTBA;
pacCIIMPEHNE ONBITA JEATEIbHOCTH 3KOJIOTMUYECKOW HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O IIO3HAHMUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAaHHUE IEHHOCTH HAYyYHOU JAEATEIBHOCTH, I'OTOBHOCTb B IIpOLECCE
U3Y4YeHUs (PU3MKU OCYIIECTBISATh NPOEKTHYIO MU HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBble JJornyeckue 1elcTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATH U AKTyaJlU3UpPOBaTh  MpolJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENEIATh HEIN JIeITEIbHOCTH, 33/1aBaTh NapaMETPbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM W TPOTHUBOPEUUS B paccMaTpPUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATECIILHOCTh, OIEHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB IEJISIM, OLICHUBATh PUCKH TTOCIIEACTBUN JIEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUSI,;

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciienoBarejabcKkue AeCTBYUA:

BJIaJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOYCBBIMU TIOHATHSIMH U METOJaMH
buznueckoil HayKu;



BJIAJETh  HABBIKAMM  YYEOHO-HCCIEAOBATEIIbCKOM U IPOEKTHOU
NESATENIBHOCTY B 00JacTU (PU3UKHU, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelIeHHs] 3ajad  (PU3NYECKOTro
COJEpKaHUs, IPUMEHEHHUIO PA3IMYHBIX METO/I0B IIO3HAHMUS;

BJA/€Th BUAAMM JCSATEIBHOCTH IO IOJyYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETALNHU, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE MPHU CO3JAaHUM Y4YEOHBIX MPOEKTOB B 00JacCTU
buzukwy;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHMs, HaXOAWUThb AaApPryMEHThl s
JI0Ka3aTesIbCTBa CBOMX YTBEPXKACHHI, 3a7aBaTh MapaMeTpbl U KPUTEpUU
pELIeHHS;

aHANM3UPOBaTh IIOJYYEHHbIE B XOJ€ pEUICHUS 3aJayd pe3yJIbTathl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON
NEeSATEIbHOCTH, B TOM YKCIIE IIPU U3YyYEHUHU (DU3BUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETCHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO O0OJaCTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IIPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIIBHBIE MOIX0/IbI U PEIICHHUS;
CTaBUTb NPOOJIEMBI U 33]1a4H, JOIMYCKAIOUIUE AIbTEPHATUBHBIE PEIICHUS.

Padora c undgopmanmeii:

BJIa/I€Th HaBBIKAMHU MOJIy4€HUs HH(pOpMaLMK (PU3NYECKOTO COACpPKAHUS
U3 HMCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH IOUCK,
aHalIM3, CUCTEMATH3alWI0 W HHTEPIPETAlui0 WH(OpPMAIUU pa3InYHbIX
BUJIOB U ()OPM TPEACTABICHMUS;

OLICHMBATh JIOCTOBEPHOCTH UH(OPMAIUH;

UCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIICEHHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/lad C COOJIIOJIEHHEM TPEOOBAHUN SPrOHOMUKH,
TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECypcoCOEepeKeHMs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJAEPKAaHUSA B Pa3iMuYHBIX (hopMarax c
y4€TOM Ha3HaYeHUs WHGOpPMALMKM M LEJIEeBOW ayIUTOpPHH, BbIOUpast
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMMyHUKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:



OCYIIECTBISATh OOIIeHWe Ha Yypokax (GU3MKH H BO BHE-YPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOUYKY 3PEHMS C HCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJNB30BaTh  IPEUMYLIECTBA  KOMaHJHOM "
WHINBUIYAIBHON paboThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHI C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUS MO €€ JOCTH)KEHHIO: COCTABJIATH IUIAH
JNEHUCTBUMN, paCIpeeATh POJIH C yYETOM MHEHHI YY4aCTHUKOB, OOCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa W KAXKIOr0 y4acTHHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

Ipe/uIaratb HOBBIE MPOEKTHI, OLICHUBATH HJAEU C IO3ULUUNA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B DPAa3JIMYHBIX
CUTyalUsiX, MPOSBIATH  TBOPYECTBO UM  BOOOpa)KEHUE, OBITDH
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIEC Y4eOHbIE AeHCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYLIECTBJISITh IIO3HABATENIBHYIO JEATEIBHOCTh B
o0nacTu (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS PAaCUCTHBIX M KaYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH pabOThl ¢ YYCTOM HMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclvpsTh paMKH  y4eOHOro IMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHUM;

JienaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLEHUE;

OLIEHUBATh MPUOOPETCHHBIH OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO SPYIUIMU B 00JACTH
(GU3HUKY, TIOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIHHON pedieKkcMr Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI peduieKcuHu JJI1 OLIEHKH CHUTYallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHHBAaTh PUCKH M CBOCBPEMEHHO MPUHUMATh PEUICHHS IO UX
CHIDKEHHUIO;

MIPUHUMATh MOTHUBBI M APryMEHTHI JPYTMX IPU aHAJIU3E€ PE3yJbTaTOB
JIESTCIbHOCTH;

MPUHUMATh Ce0sl, MOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApPryMEHTHl JAPYTMX MpPU aHAJIU3E PE3YyJbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOEC IMPABO U MPABO JIPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
dbuszuke I YpOoBHSA CpeAaHero oOiiero oOpa3oBaHHsS Yy O0ydYaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS,  BKIIOYAIOIIEr0  CIOCOOHOCTh  TOHMMAaThb  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IOBEJEHUE, CIIOCOOHOCTh alanTUPOBATHCSA K
OMOITMOHAILHBIM HM3MEHEHUSM W TIPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKIIIOUAIOIICH CTPEMIICHHE K JOCTHXKEHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJI U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONEH CIOCOOHOCTh TOHWMAaTh  AMOIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYHTBHIBATh €r0 TPHU OCYIISCTBICHWNW OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, TMPOSBISATH HHTEPEC U
paspeniaTh KOH(IJIUKTHI.

[MPEAMETHGBIE PE3VJIbTATHBI



K xonmy oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YIIIyOJICHHOM
YPOBHE JI0JKHBI OTpaxaTh c(hOPMUPOBAHHOCTh y OOYUaOIIUXCSl YMEHUI:

MOHMUMAaTh POJb  (U3UKH B  DKOHOMHYECKOW, TEXHOJOTHYECKOMH,
IKOJIOTUYECKOM, COLMaIbHOW H JTHYECKON cdepax eATeIbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYyYHOUW KapTHHE MUPA,
3HAQUYCHHE OMHUCATENbHON, CHCTEeMAaTU3UPYIOIIEH, OOBICHUTEILHON W
NPOTHOCTHYECKOW  (YyHKIUN  (PU3NYECKOH Teopuu — MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHUYN TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA,

paznuyaTh yYCIOBUS MPUMEHUMOCTH Mojened ¢GU3HUecKuX Teln W
MPOLIECCOB (SIBJICHUM): HHEpIUalIbHasi CUCTEMa OTcueTa, aOCOJIOTHO
TBEpIOE TEJIO, MaTepHalbHAs TOYKAa, PAaBHOYCKOPEHHOE JIBHXKCHHE,
CBOOO/JHOE majeHue, alCoMOTHO yrpyras aedopmanus, adCOIIOTHO
yIpyroe u abCoIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJEIIHN ra3a, JKUJIKOCTH
U TBEPAOTO (KPUCTAILUTMYECKOT0) Teja, UACabHbIN ra3, TOUCUHBIN 3aps/,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHWYECKHUE TPOIECChl U SBIICHUSA,
UCIIOJIb3YsI OCHOBHBIE TTOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEILHOCTh
MEXaHUYECKOTO [IBIXKEHUS, (POpMYJbl KMHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TNpeoOpa3oBaHus [anuiies I CKOPOCTH W TEpEMEIICHMUS,
3akoHbl HpIOTOHA, TMNPUHIMN OTHOCHUTENIBHOCTH ['anmunes, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBSI3b PabOTHl CHJIBI C U3MEHEHHEM MEXaHUYECKOW SHEepruu,
yCIIOBUSI PAaBHOBECUS TBEPIOTO Tena), MpPH ITOM HCHOJIb30BATh
MaT€MaTUYeCKOe  BBIPAXKEHHME  3aKOHOB,  YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeodpazoBanuii ['amumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HUMITYJbCa U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUSI;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCTIOJIB3YS
ocHoBHble moJyoxkeHuss MKT wu 3akoHbl MonekynspHOW (QU3UKK U
TEPMOJUHAMHUKUA (CBSI3b JABJICHUS HJCAIIBHOTO Tra3a Cco CpeaHen
KMHETUYECKOW JHEPruer TEIUIOBOIO JBWIKCHUS WM KOHLIEHTPAlUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CPEAHEH KUHETHUYECKOU
HHEPruer TEIIOBOrO JBHKEHUS €r0 YaCTHUll, CBA3b JABJICHUS HI€ATbHOTO
ra’a ¢ KOHIEHTpAaUMEHd MOJIEKYJ] M €ro TEeMIIEpaTypoOu, YpPaBHECHHUE
MenpaeneeBa—Kitaneipona, nepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH



COXPAHEHMS] PHEPIUU B TEIUIOBBIX MPOIECCAxX), TP ATOM HCIOJIb30BaTh
MaTeMaTU4ecKoe BBIPAKEHHE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
NpPUMEHUMOCTH ypaBHeHUus MenneneeBa—Knaneipona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsina, 3aKOH Kynona, MOTEHIIUAIBHOCTh
ANEKTPOCTATUYECKOTO TIOJISl, MPUHIIMI CYNEPHO3UIUA DICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBas YCJIOBHUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ TMPAKTUYECKU Ba)KHbIE COOTHOLICHMS: 3aKOHbI OMa Juisi ydacTka
LHeNMd W Ui 3aMKHYTOW JJIEKTpUYECKOW wnenu, 3akoH Jlxoymnsa—JIeHna,
npasuia Kupxroda, 3akonst Dapanes AJis1 2JIEKTPOIN3a);

OMHCHIBATh (PUBWYECKHUE TPOIECCHl W SBICHUS, HWCIOJB3YysSl BEIHYUHBIL:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TeJ, CUIIa,
MOMEHT CWJIbl, JaBJEHUE, IMOTCHUHAIbHAS JHEPrusi, KUHETUYECKas
DHEPrus, MEXaHW4ecKas JHeprusi, padoTa CUibl, HEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, Cujia TSKECTU, CUJIa YIPYTrOCTHU, CHJIa TPEHHS, MOUIHOCTD,
SHEPrusi B3aUMOJICUCTBUS Tejla C 3emyieii BOJMM3M €¢ TOBEPXHOCTH,
HEprus ynpyro nedopmanuu TPYXKUHBI, KOJIUYECTBO TEIUIOTHI,
abCcoIoTHas Temreparypa Tena, paboTta B TEPMOJAMHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOIO OJHOATOMHOrO Ta3a, paboTa HIeaTbHOTO rasa,
OTHOCUTEIIbHAs BJIAXHOCTh Bo3ayxa, KIIJ waeanbHOro TEminoBOro
JIBUTATEJIS; AJEKTPUUECKOE T0JIe, HAMPSIKEHHOCTh AJIEKTPUUYECKOTO MO,
HaIpsHKCHHOCTh TOJISI TOYEYHOrO 3apsjia WKW 3apsyKEHHOro Imapa B
BAKyyME€ M B JIHUDJIEKTPHUKE, MNOTEHUHUAT 3JIEKTPOCTATUYECKOrO IMOJS,
pPa3HOCTh  MOTEHLMAJIOB,  DJJIGKTPOJBIKYIAss  Cuja, CHJIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKA, dJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBJICHUE Y4yacTKa IIEMU C MOCIeJ0BAaTEIbHBIM U
napajuielIbHbIM COEJUHEHHEM PE3UCTOPOB, SHEPTHS SJIEKTPHUUECKOTO TOJIS
KOH/JIEHCATOopa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHHUs  (U3HYECKUX  SIBJICHUM:
MEXaHUYECKOE JBUKEHUE, TEIUIOBOE JBIDKCHHE YaCTHUI[ BEIECTBa,
TEIUIOBOE paBHOBecHEe, OpOYHOBCKOE ABMkeHue, nuddy3us, ucnapeHue,
KUIIEHUE W KOHJICHCAIUS, IJIABJIICHUE U KPUCTAUIM3allNsl, HAIIPABJICHHOCTD
TeIIonepeaayu, JIEKTPpU3alus Tell, SKBUMOTCHIIMATLHOCTh TOBEPXHOCTH
3apsHKEHHOTO MTPOBOIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
JIpyrol C  HCMHOJb30BAHUEM  TMPSAMBIX  HU3MEPEHUH, TMpU  ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJbTAThl TOJYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHJIE TPA(UKOB C YUETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHHU, JIeJaTh BEIBOABI 10 PE3YJIbTATAM
VICCJIEIOBAHNS,

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE ITIOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH ONBITHI II0 IMPOBEPKE MPEII0KEHHON T'MIIOTE3BL: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE pEe3yJbTaThl M JI€JaTh BBIBOJ O CTAaTyc€ NPEIJIOKEHHOU
TUIIOTE3BI;

co0I01aTh MpaBujia 0€30MacHOro Tpy/ia NP MPOBENECHUN HCCIEI0BAHUI
B paMKax y4eOHOro DJKCIEpUMEHTa, TMpakTUKymMa U  y4eOHO-
WCCIIEOBATENIbCKOM M TMPOEKTHOW JESITEIBHOCTH C HCIOJIB30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1a00OpaTOPHOTO 000PYI0BAHNS,

pemaTh pacyeTHhIE 3aJauyd C SIBHO 33JaHHOW W HESBHO 3aJaHHOU
¢u3znyecKoil MoJeIbI0: HA OCHOBAaHUHM aHalIM3a yCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOM MoJenu, OTBevarolle TpeOoBaHUSAM  3ajaud,
OpUMEHATH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3MUECKUX TEOpUdl TPU HCIOIb30BAHUA MATEMAaTUYECKUX METOJ0B
peuieHus 3a1ad, MIPOBOJUTH PACYEThl HA OCHOBAaHUU MMEIOIIUXCS JTAHHBIX,
aHAIM3UPOBAaTh PE3YJIbTaTBl U KOPPEKTUPOBATH METOABI PEUICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TPeOYIOIIHEe NPUMEHEHHUsS 3HAHUU U3
pa3HbIX pa3lesoB Kypca (GU3MKH, a TAKKEe MHTErpalMy 3HaHUWA U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI ¢ ONIOPOIl HAa U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA Uil OOBSCHEHUS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCUICKUX M 3apyOEKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOICTBEHHOM
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3UYECKUMHU TIPOIECCaMH, C
MO3UIMI KOJOTHYECKON 0€30IacCHOCTH, MPEJACTABICHUN O palliOHAIEHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCHOJb30BAHUM JTOCTUKEHUN
HAYKH W TEXHOJIOTUM JUIS JAIBHEUIIEr0 pa3BUTUSA YEIOBEYECKOTO
00IIIeCTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHel PU3UIECKOTOo
COJEpKAaHUSI C MHCIOJIb30BAHMEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJOTHM, MPU 3TOM HCIHOJB30BaTh COBPEMEHHBbIE HH(OPMaLMOHHbIE
TEXHOJOTMM U1 TOHUCKa, NepepaboTKU M MpenbsABICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uHbOpMaIlMU, TMOJYYEHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpPOBaTh  MOJIy4YaeMyl0  HMHPOpMALUI0O U  OLECHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK M Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIH;

IPOSIBIISATH OpraHU3alMOHHBIE U NI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOpPETEeHUs] HOBBIX 3HAHUM B IpoILEcce
BBIIIOJIHEHHUS POEKTHBIX U y4€OHO-UCCIIE0BATENBCKUX padoT;

paboTath B TpYyIIE€ C HUCHOJHEHHWEM PA3IMYHBIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy TPYMIIbl, PALIMOHAIBHO PACTIPEACISTh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHUBATh BKJAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTpUBaeMOl IpOOIIEMBl;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENBHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Pasnea 1. HAYUHBIA METO/I IIO3HAHUS ITIPUPOIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOABI 6 https://m.edsoo.ru/7f41bf72

Wroro no pazneny 6

Pa3zpgen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 10 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOIo TENa 5 https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXPaHEHUS B MEXAHUKE 10 https://m.edsoo.ru/7f41bf72

Hroro no paszneny 35

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 https://m.edsoo.ru/7f41bf72
3.2 Tepmonnnamuka. TeninoBbie MalTMHbI 20 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosTHHS BemecTBa. Da3oBbie 14 1 https://m.edsoo.ru/7f41bf72

nepexoabl

Hroro o pasneny 49

Pazgen 4. QJIEKTPOIMUHAMUKA
4.1 DIEeKTpUYECKOe ToJIe 24 https://m.edsoo.ru/7f41bf72
4.2 IToCTOSHHBIN NEKTPUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
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4.3 Toku B pa3nM4HBIX cpeax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 54
Paznen 5. DUSUMYECKUM TPAKTUKYM

5.1 Ou3NUECKUIl MPAKTUKYM 16 16 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 16
PeszepBHOe Bpems 10 https://m.edsoo.ru/7f41bf72
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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