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COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4Hslit MeTOA ITO3HAHUS NPHPOABI.

®duzuka — PyHIaMeHTaIbHAs HayKa o npupojae. Haydnsiit MeToa nmo3HaHus U
METO/bl UCCIEOBAHNS (DU3UUECKUX SIBJICHUA.

DKCIIEpUMEHT U Teopusl B Mpollecce MOo3HaHus npupoabl. HabmiopeHue u
IKCIIEPUMEHT B (PU3UKE.

CriocoObl u3MepeHus: (PU3MUECKUX BEIUYMH (QHAJIOrOBbIE W LUPPOBBIE
U3MEpUTEIIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHocTn  w3MepeHuid  (GU3NYECKUX  BeIWYMH  (abCONIOTHAs W
OTHOCHTEIIbHAS ).

MonenupoBanue PpU3nUECKUX SBJICHUN U MPOLIECCOB (MaTepualbHas TOYKA,
a0COJIIOTHO TBEPAOE TENOo, HicajbHAs >KHUJIKOCTb, HJICATILHBIA Ta3, TOYECUHBIH
3apsn). 'unoreza. ®U3nUeCcKuil 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. DU3ndecKas
TEOPHUs.

Pons u mecto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOW HAy4YHOU KapTUHBI
MHpA, B IPAKTUYECKOMN AEATETLHOCTH JIHOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, nPaAKMUKyM.

W3mepenue cuiibl TOKa M HaANpsiKEHUs B IENU IOCTOSHHOTO TOKa MpHU
MOMOIIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ nu(ppoBo# nadoparopueit mo ¢usuke. [Ipumeps u3MepeHus
(GU3NYECKNX BETMYUH TMPU MTOMOIIN KOMITBIOTEPHBIX TaTYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBmwxeHue. OTHOCHUTENBHOCTh MEXAHMUYECKOTO JIBH)KEHUS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4 MEXaHUKH.

Panunyc-BekTop MarepuajabHOW TOYKH, €r0 MPOEKIHUH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeHSASI CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOpPEHUE MAaTepUalbHOM TOYKHM, MX MPOEKIMH HAa OCH CUCTEMbI KOOPAMHAT.
CiioxeHue nepeMenieHud U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI U MyTHU MATEPUATBLHON TOYKH OT BPEMEHU U UX
rpadukH.

CBobOojgHOE mageHue. YCKOpeHHe CBOOOIHOTO TajeHus. J[BmxkeHue Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCHMOCTb KOOPIWHAT, CKOPOCTU H
YCKOPEHHUSI MaTepUaIbHOM TOUKH OT BPEMEHU U UX TPaPUuKH.



KpuBosmneiiHoe  nBwkeHue. JIBWKEHHE  MaTepUalbHOM  TOYKH  IIO
OKPY)KHOCTH. YTJIOBas W JHWHEWHas CKOpocTh. Ilepwon m vacrota oOpaiieHwus.
[leHTpOCTpeMUTENBHOE (HOPMAJIbHOE), KacaTelbHOE (TAHI€HIUAJIBLHOE) U MOJHOE
YCKOPEHUE MATEPUATBLHOU TOYKH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE NPOUECCHL CIIUAOMETP,
JNBWKEHHE CHApSJ0B, LIEMHbIC, LIeCTepEHYATble M PEMEHHBIE Iepeaayd,
CKOPOCTHBIE JIUPTHI.

Hemoncmpayuu.

Moaenb cucTteMbl OTCUETA, WLIIOCTpPALMS KMHEMATHYECKUX XapaKTEPUCTUK
JBUYKEHUSL.

CriocoObl vccnenoBaHusl BHKEHUM.

WnmrocTpanusi mpeAenbHOro Nepexo/ia U “BMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUM C UCIIOJH30BAHUEM MEXAHU3MOB.

[lanenue Ten B BO3yXE U B PA3pEKEHHOM MPOCTPAHCTBE.

HaGmonenue nBwxkeHus Tena, OPOIIEHHOTO TOJ YIjOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HampaBnenue CKOpPOCTH NMPU ABMXKEHUU MO OKPY>KHOCTH.

[Ipeo6GpazoBanue yrioBOW CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MTYyTEW, TPACKTOPH, CKOPOCTEH NBUAKEHHS OJHOTO M TOTO XKeE
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxkcnepumenm, nadopamopnusie pabomot, npaKmuKym.

N3yueHue HEpaBHOMEPHOTO ABWKEHUS C LIETBIO ONpEAEeJCHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpEeHHsl MpU MPSMOJMHEHHOM PAaBHOYCKOPEHHOM JBWKECHUU
M0 HAKJIOHHOM IUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBUYKEHUMU.

N3mepenne  ycKopeHUs CBOOOJTHOTO MaJCHUS (pexoMeHI0BaHO
UCTOJIb30BaHue 1U(POBOIL 1aboparopumn).

N3yyenue ABWKEHUS Tena, OpOIIEHHOTO Topu3oHTaimbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MNPOMOPUMOHATBHOM 3aBHCUMOCTH MEXAY JAIbHOCTHIO
N0JIETA ¥ HAYAJIbHOM CKOPOCTBIO TENa.

W3yyeHue NOBWKEHHS Tejla MO OKPYKHOCTH C IOCTOSSHHOM IO MOIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tiepuoja oOparieHus KOHHMYECKOTO MAasiTHUKA
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



[lepBeiii 3axkoH Herorona. Muepumanbeelie cucrembl oTcuéra. [IpuHuun
oTHocutesbHOCTH ["anuned. HenHepuumanbHble cUCTEMBbl OTCUETa (OMpENEIICHUE,
IPUMEPBHI).

Macca Tena. Cuna. IlpuHiun cynepro3uiuyy Cuil.

Bropoi 3akon HeroToHa 111 MarepuanbHOM TOYKH.

Tpernii 3akoH HptoTOHA 17151 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTECHUSA. OKBUBAJICHTHOCTh T'PABUTALMOHHOW H
MHEPTHOU MAaCCBHL.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO MAaJeHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoi mupoTsl. JIBHXKeHUE
HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keruepa. [lepBast kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBmwxymerocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpEeHUS CKOJBKEHUS W CHJIa TPEHUS
nokosi. Koaddumment tpenus. Cuna CONpOTHBIEHHS] IMPU JBIKCHUU Tella B
XKUJKOCTHU WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBHWKCHUS.

Hasnenue. ['mapocrarnueckoe napienue. Cuna Apxumena.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMUYECKHE MPOLECCHl: MOIUINIHUKH,
JBM>KEHUE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmonenue ABMKEHUS Ted B MHEPIUAIBHBIX U HEMHEPLUUATbHBIX CUCTEMAX
OTCU€Ta.

[IpyHIMII OTHOCHUTEIILHOCTH.

Kauenue nByX LMIMHIPOB WIM IIApOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEJIbHO HEHMHEPIMAILHONW CHUCTEMbI OTCUETA.

CpaBHeHHME  PaBHOACHMCTBYIONIEHM  MPHIOXKEHHBIX K Tely CWI C
IIPOU3BEAECHUEM MACChI TEJNA HA €r0 YCKOPEHHE B MHEPUMUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuvJjl, BO3HUKAIOUIMX B pe3yJibTaTe€ B3aUMOJICUCTBUS TEIl.

N3mepenne Macc 1no B3auMOJAEHCTBUIO.

HesecomocTs.

Bec Tenma npu yCKOpEHHOM MOBEME U NAJICHUU.

[lenTpoOE)KHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHHSI MMOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padbomol, nPAKMUKYM.

N3mepenune paBHOEUCTBYIONIEH CWI MPU JABMKEHUHM OpyCKa MO HAKJIOHHO M
IUIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHM [IBIDKEHHUS Opycka [0
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCHUMOCTHU CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3siie, OT uX JaedopMaIuu.

N3yueHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepe3
n€rkuid OJIOK.

N3mepenne kosd@uimeHta TpeHUsl MO BEIUYHMHE YIJI0BOTO KO3 QuireHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue NBUKEHUSI OpycKa MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KOA(PUIMEHTOM TpEeHUs.

M3yuenne NBUXEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcontotHo TBEpHoe Teno. I[locTymarenbHOoe W BpallaTeIbHOE JBUXKEHUE
TBEpAOro Teina. MOMEHT CHiIbl OTHOCHTEIBHO OCH BpamieHus. [lnedo cuisl.
Crnoxenue cuil, MPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp Tskectu Tena.

VYcnoBus paBHOBeCHsI TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHHUYEeCKue YCTPOMCTBA M TEXHOJOTHYECKHE TMPOILECChl: KPOHIITENH,
CTPOUTENBHBINA KPaH, peIIETYaThIE KOHCTPYKLINH.

Hemoncmpayuu.

VYcmoBust paBHOBECHS.

Bunwl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomoi, NPaAKMUKyM.

HccnenoBanue yclIOBUM paBHOBECUS TBEPAOIO TeENA, HMEIOLIETO OCh
BpAILLICHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB U PACY€T CUII YIIPYTOCTH.

N3ydyeHne yCTOMYMBOCTH TBEPIOIO TEJA, UMEIOLIErO IUIOIIA/b OTOPBL

Tema 4. 3axkonvl coxpanenus 6 MexaHuke.

NMnynbc MarepuanbHOW TOYKH, CHCTEM Bl MAaTEP HAJIBHBIX TOUEK. LIeHTp macc
CUCTEMBI MAaTEpUAIILHBIX TOYEK. Teopema o ABMKEHHUU LIEHTPa Macc.

NMmysibC CHIJIBI M IBMEHEHUE MMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE nBHKEHUE.

MoMmeHT uMnynabca MaTepuanibHOM TOukd. [IperncraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJIIX.

PaGora cunpl Ha MalioM M Ha KOHEYHOM nepeMmemnienun. ['paduyeckoe
NpeICcTaBlIieHue PabOThl CUJIBL.

MOIIHOCTD CUJIBL.

Kuneruueckass sHeprusi MarepuaibHOil Touku. Teopema 00 uU3MEHEHUHU
KUHETUYECKON DHEPIUU MATEPUATIBbHOM TOYKH.



[loTeHnManbHble W HEMOTEHUMANbHBIE Cuibl. [loTeHManbHAs SHEPTUS.
[lorenuuanbHas sHeprus ynpyro AeGpopMHpOBaHHON mpykuHbl. [loTeHumanpHas
SHEpPrus Tejla B OJHOPOJHOM TpaBUTAMOHHOM Toje. [loTeHumanbHas sHeprus
TeJa B TPaBUTAIIMOHHOM TOJIe OJHOPOJIHOTO IIapa (BHYTpPH W BHE Iapa). Bropas
KOCMHUYECKAs] CKOPOCTh. TpeThsi KOCMUYECKAsS] CKOPOCTb.

Csizb  pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHUEM MEXaHUYECKOU
DHEPTUU CHUCTEMBI TEJ. 3AKOH COXPAHEHUS! MEXAaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyUIM I HACATBHOM KUIAKOCTH KaK CJEICTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOW IHEPTHUH.

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOMEP, NPYXKUHHBIA THCTOJIET, THPOCKON, (QUTypHOE KaraHWe Ha
KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHUE.

N3mepeHne MOITHOCTH CHJIBL.

3meneHne sHeprUM Teia MpH COBEPIICHUH pabOTHI.

B3aumHble mpeBpallleHUs KUHETHYECKOWM M MOTEHUHAJIbHOW SHEPrUd MpHU
JIEUCTBUM HA TEJIO CUJIbI TSKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHue sHEpTruu Mpu CBOOOJIHOM MaJECHUHU.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomot, npaKmMuKym.

M3mepenre uMmysbsca Tela 0 TOPMO3HOMY ITyTH.

W3mepenune cuiabl TATH, CKOPOCTH MOJEIU 3JEKTPOMOOWIST M MOIIHOCTU
CUJIbI TSTH.

CpaBHEHHE U3MEHEHUS MUMITYJIbCA TEJIA C UMITYJIbCOM CHJIBL

HccnenoBanne COXpaHEHHs] UMITYJIbCA MPU YIPYTOM B3aUMOJCHCTBUHU.

M3MepeHne KMHETUYECKOW PHEPTUU Teja 10 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHUS MOTEHIIMAIBHON SHEPTUU MPY>KUHBI ¢ PA0OTOUN CHIIBI
TPEHUS.

Onpenenenue pabOTHl CHJIBI TPEHUS NPH JBW)KECHUHM Tela IO HAKJIOHHOM
IJIOCKOCTH.

Pasnen 3. MoJiekyisipHasi pu3MKa M TEPMOJANHAMUKA.

Tema 1. OcHo6bt MOEKYAAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHBIE TOJIOKEHUS MOJIEKYJsipHO-KuHeTu4deckoit teopuun (MKT), wux
ombITHOE oOocHoBanue. Jludpdys3usa. bpoyHoBckoe pgBmkeHHe. XapakTep
JNBW)KEHUS W B3aWMOJEHCTBUS YaCcTHI] BellecTBAa. Moaenu CTpOEHHs Tras3oB,
KUJIKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHUX



Moneneii. Macca u pasMepbl Mosekysl (aromoB). KomudecTBo BellecTBa.
[locrositnnast ABorajpo.

TennoBoe paHOBecue. Temmepatypa u crnocoOsl €€ m3mepenus. lllkana
temneparyp Llenbcus.

Moaenp naealnbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOPUU: YaCTHUIIbI
ra3a JIBIKYTCSl XaOTUYECKU U HE B3aUMOJECHUCTBYIOT APYT C IPYIOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcotoTHas
temrepatypa (mkaina temmneparyp KensBuna). 3akon Jlansrona. M3omporieccsl B
ujea’lbHOM Tra3e ¢ T[OCTOSHHBIM KOJWUYECTBOM BemiecTBa. ['paduueckoe
NPEICTABICHUE M30IMPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXAy JaBJICHUEM U  CPEAHEM KHHETUYECKOM  JHeprueu
MOCTYNATENbHOTO TEIJIOBOTO JBUXKEHUS MOJEKYJ HICaIbHOTO raza (OCHOBHOE
YpaBHEHHE MOJICKYJIIPHO-KMHETUYECKON TEOPHUU UJI€aTbHOTO ras3a).

CBs13b aOCOMOTHON TeMIEpaTypbl TEPMOJUHAM MUECKO N CUCTEMBI CO CpEeIHEN
KMHETHYECKOW 3HEPTUEN MOCTYMATEIbHOTO TEIUIOBOTO ABWKEHUS €€ YACTHIL.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: TEPMOMETD,
OapoMeTp, NOJlydeHHEe HAaHOMATEPHUaJIOB.

Hemoncmpayuu.

Mojenu ABUXKEHHUS YaCTHUIl BEUIECTBA.

Moiens OpOyHOBCKOTO JIBHYKCHHUS.

Bugeoponuk ¢ 3anuchbio peabHOTO OPOYHOBCKOTO JBUXKEHHUSI.

Huddys3us KumKocren.

Mopens onbita IlrepHa.

[IpuTskeHue MOJIEKYIL.

Mojenu KpUCTaUIMYECKUX PEIIETOK.

HaGmronenue u ucciegoBaHue M30MPOLECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

HccnenoBanue mpouecca YCTAaHOBJIEHHUS TEMJOBOIO PaBHOBECHUS TMpU
TEII000MEHE MEXy ropsiueil U XOJ0HON BOJOM.

N3yyenue wu30TEpMUUYECKOTO TMpoliecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
b poBoi 1adopaTopun).

N3ydenne U30XOpHOIO IIpolecca.

M3ydenne m306apHOTO Mpolecca.

[IpoBepka ypaBHEHHSI COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckass (TJl) cucrema. 3amaHue BHEIIHUX YCJIOBUH JJist
TEPMOJMHAMUAYECKON CUCTEMBI. BHeElIHNE U BHyTpeHHHUE napamerpsl. [Tapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBI KaK CPEIHUE 3HAYECHUS BEJIUYMH, ONUCHIBAIOIINAX
e€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe wHawamo tepmoauHamuku. (CaMoOnpou3BOJIbHAS — pellaKcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monens wuaeaqbHOr0 rasa B TEPMOJUMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHrue MenneneeBa—KianeiipoHa U BbIpaX€HUE JJIs1 BHYTPEHHEW SHEPIHUU.
VYciioBUS NPUMEHUMOCTH 3TOW MOJEIN: HU3Kas KOHIEHTpAIMs YacTHUIl, BHICOKUE
TeMIeparypsl. BeipaxxeHue 151 BHYyTPEHHEW SHEPTUU OJHOATOMHOIO UAEAJIBHOTO
rasa.

KBazucrarnueckue M HECTATUUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoJIuHaMuKe. Berancienue paboThl o rpaduky
npoiiecca Ha PV-nuarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHUsS  BHYTPEHHEM  AHEpPruu
TEPMOJUHAMUYECKOM  CHCTEeMBbl 0e3  coBepmieHus pabotel.  KoHBekius,
TEIJIONPOBOHOCTD, U3ITyUYCHHE.

KomuuectBo Ttemnotel. TemmoéMkocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTHA BEIIECTBA. YpaBHeHHE Maitepa. YpaelbHasg TEIIOTa CropaHus
ToruMBa. Pacyér konmuecTBa TEIUIOTHI Mpu Temjonepenade. llonstue o6
aguabaTHOM TIpoIIecCe.

[lepBblli 3aKOH TepMOAMHAMUKU. BHyTpeHHsss »dHeprus. KommuecTBo
TEMJOTHI W  paboTa Kak Mepbl HW3MEHEHHsS  BHYTPEHHEW  dSHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TEpMOAMHAMMKHM JJIi PABHOBECHBIX IIPOLIECCOB: 4Yepes
3a/IaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMHUYECKOM CHUCTEMBbI NPOXOIUT
€IMHCTBEHHAs aauabara. AOCOJIIOTHas TeMIlepaTypa.

Bropoli 3ak0OH TEpMOAMHAMHUKM Ul HEPABHOBECHBIX  IMPOLECCOB:
HEBO3MOJKHO Tepe/laTh TEIJIOTY OT 00Jiee XOJIOIHOTO Tea K OoJiee HarpeTroMy 0e3
komrneHcanuu (Knaysuyc). HeooGpaTuMocTh IPUPOIHBIX MPOIIECCOB.

[Tpunumne! gerctBus TemoBbix MamuH. KII/I.

MaxkcumanbHoe 3Hauenue KIIJI. Huxn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIB30BaHUS TEMJIOBBIX ABUrareneil. TemnmoBoe
3arpsA3HEHUE OKPYKAlOLIEH CPEeIbl.

TexHuyeckue yCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: XOJOAUIbHUK,
KOHJUIUOHEP, NM3EJIbHBII M KapOIOpaTOpHBIM [BHUrareid, mnapoBas TypOuHa,
IIOJIy4CHHE CBEPXHU3KHX TEMIIEparyp, YTHIH3ALMsS «TEIUIOBBIX» OTXOJO0B C
UCMOJIb30BAHUEM TEIJIOBOTO HACOCA, YTUIIM3AI Ml OMOOPTaHUYECKOTO TOTLIUBA AJIs
BBIPAOOTKH «TEIJIOBOI» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

M3menenune temneparypsl Ipu aauabaTHyecKOM pacIIupEHUH.

Bo3ayuiHoe orHuBo.

CpaBHEHHE YAENIBHBIX TEIUIOEMKOCTEW BEIIECTB.



CriocoObl M3MEHEHUs] BHYTPEHHEH YHEPIHH.

HccnenoBanue annabaTHOTO Mpoliecca.

KomnproTepHble MOJENN TEIUIOBBIX JBUTATEINICH.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padbomot, nPaAKMUKym.

N3mepenne ynenbHOM TEIUIOEMKOCTH.

HccnenoBanne mpouecca OCTHIBAHMS BEILIECTBA.

HccnenoBanue aanabaTHOTO mpoliecca.

N3ydeHue B3aMMOCBSI3U SHEPTUM MEKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIEpaTypbl KUMIEHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmosanusa éewjecmea. Pazoevie nepexoowl.

[lapooOpazoBanue u KoOHHIeHcamms. Vcmapenue u KumneHue. YelbHas
TEIUI0Ta mapooOpa3oBaHUs.

HacobiienHble W HeHachllleHHbIEe TMapbl. KadecTBeHHas 3aBUCHUMOCTD
IUIOTHOCTU U JIaBJIEHHSI HACBILIEHHOTO Mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPaTyphl KUTICHUSI OT J1aBJICHHUS
B JKHJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCOIOTHASS U OTHOCUTEIbHASI BJIAYKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tela. AHU30TPOIUS CBOMCTB
kpuctajuioB. IlnaBieHue M KpuUcTauIM3alMs. YAejbHas TEIUIOTA IUIaBICHUS.
Cyb6mmmarusi.

Hedopmanuu TBEpHOTO Tena. Pactskenune u cxarue. Capur. Moayins HOnra.
[lpenen ynpyrux aedopmanuii.

TenmoBoe pacuIMpeHHe KUAKOCTENH U TBEPIBIX TEJ, 00bEMHOE U JIMHEIHHOE
paciuperHue. AHrapMOHU3M TEMJIOBBIX KOJIeOaHMI YacTHI] BEIIeCTBA KaK MpUYNHA
TEIUIOBOTO PACHIMpEeHUs Tel (Ha KaueCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHeprun B (Ha30BBIX MEPEXOIaAX.

VYpaBHeHue TerioBoro OajaHca.

[loBepxHocTHOe HaTsKeHHE. Kod(h(UIMEHT MOBEPXHOCTHOTO HATSHKCHUSI.
Kanususipable siBneHus. /laBieHue 1o UCKpUBIEHHOU MOBEPXHOCTHIO KUIKOCTH.
dopmyna Jlarutaca.

TexHuueckue yCTPONCTBA M TEXHOJOTHUYECKUE MPOUECCHI:  KUAKHUE
KPHUCTAIUIBI, COBPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TemnoBoe pacuupeHue.

CBoiICTBa HACBILLIEHHBIX NapoOB.

Kunenne. Kunenne npu NOHMKEHHOM J1aBJICHUU.

N3Mmepenne cuibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITEl C MBUIBHBIMU TUIEHKAMMU.

CmauuBaHue.



Kanumisipusie siBneHus.

Moieii HEHbIOTOHOBCKOM KHJIKOCTH.

CriocoObl M3MEpEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHUs U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasl nedopmanuit.

HaOmonenne manbix nedopmaruid.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

M3ydeHne 3aKOHOMEPHOCTEH UCIIApEHUs JKUIKOCTEH.

M3Mmepenne ynenpHON TEIUIOTHI IUIABICHUS JIbIA.

N3ydyeHre CBOMCTB HACBILIEHHBIX IapOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTM BO3JlyXa M OIIEHKAa Macchl MapoB B
MOMEILCHUH.

M3mepenne kod(duiieHTa TOBEPXHOCTHOTO HATSIKCHHSI.

M3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JAepopManuud pe3nHOBOro obpasua oOT
IIPWIOKEHHOW K HEMY CHIIBL.

Pa3nen 4. JaexkrpoauHamMuka.

Tema 1. Inekmpuueckoe no.e.

OnekTpuzaums Tel U €€ NPOSIBIEHUSA. OJEKTpudecKkui 3apsna. JlBa Buna
NEKTPUUECKUX 3apsAnoB. [IpOBOJHMKH, IHAJIEKTPUKA U TNOJYHIPOBOIHUKH.
DIEMEHTAPHBIA JJIEKTPUYECKHUA 3apsi[. 3aKOH COXPAHEHHS JJIEKTPHUUYECKOTO
3apsja.

BzaumopetictBue 3apsiioB. Toueunsle 3apsbl. 3akoH KynoHa.

DnekTpuyueckoe mnose. Ero aeicTBrue Ha 3JIEKTPUUYECKUE 3apsiibl.

Hanpsoxk€aHocth  anekTpuueckoro  moJisi.  [IpoOubiit  3apsin.  Jlunuwm
HAIPSHKEHHOCTH AJIEKTPUYECKOro NoJist. OTHOPOIHOE NIEKTPUUECKOE TIOJIE.

[loTeHIMaNBbHOCTh 3JEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTP NMOTEHLMANOB H
HanpspkeHue. [loTeHnuanbHass 3HEpPrus 3apsAna B DIEKTPOCTaTUUECKOM IIOJIE.
[ToTeHnuman anekTpocTaTudeckoro noJisg. CBsizb HANPSKEHHOCTH MOJS U PA3HOCTHU
NOTEHIIMAJIOB JJIsl 3JEKTPOCTATUYECKOTO TMojs (Kak OJHOPOJHOTO, TaK W
HEOJHOPOTHOTO).

[IpuHUMI Cynepno3uuun 3IEKTPUIYECKUX TOJIEH.

[Tosle Touewnoro 3apsga. Ilome paBHOMepHO 3apspkeHHOU cdepsl. [lome
pPaBHOMEPHO 3apsbKeHHOro mo oObéMy mapa. Ilone paBHOMEpHO 3apsyKEHHOU
OeckoHeuHOUM TMIockocTH. KapTuHbl JTUHUM HAMPSOKEHHOCTH JTUX TOJEH W
SKBUIIOTEHIMAIBHBIX IMOBEPXHOCTEH.

[IpOBOAHUKH B 3JNEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSAO0B.

JvsnekTpuku B 3JIEKTPOCTAaTUYECKOM HoJIe. JnsniexTprud eckast
NPOHMIIAEMOCTDH BEILECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTDH IMJIOCKOTO
KOHJIEHCATOpa.

[lapamnenbHOe coennHeHne KoHaeHcaTopoB. [locnenoBarenbHoe coenHEHNE
KOHJIEHCATOPOB.

DHeprusi 3apsHKEHHOTO KOHAEHCATOpa.

JIBKeHue 3apsyKeHHON YacTHUIlbl B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3IIEKTPOCKOT,
AIEKTPOMETP, DJICKTPOCTATHUYECKAsh 3alllUTa, 3a3eMJICHHE JJICKTPONpPUOOPOB,
KOHJICHCAaTOphl, TeHepatop Ban ge ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHIUIT AEHCTBUSA JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aps’)KEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Moaenb a5ekTpocTatudeckoro reaeparopa (Ban ge ['paada).

[IpOBOAHUKH B 3JIEKTPUUECKOM TIOJIE.

DNeKTpoCcTaTuYecKas 3allluTa.

YCTpoKCTBO 1 AEUCTBUE KOHAEHCATOPA MOCTOSHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT TJIOIIaaAu
IUTACTHH, PACCTOSIHUSI MEXKYy HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUYECKOTO MOJIS 3apsIKEHHOTO KOHJIEHCAaTopa.

3apsiiKa U pa3psaka KOHAESHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomot, npaKmMuKym.

OueHka cui B3aUMOACHCTBUS 3apsSKEHHBIX TEl.

Hab6monenue npeBpaiiieHust SHEPTUHU 3apsSHKEHHOTO KOHIEHCATOpa B SHEPTUIO0
U3IIy4YEeHHS] CBETOAUOMA.

M3ydyeHne mpoTekaHusi TOKa B LEMH, COACPIKAIIEH KOHIECHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHIIMAJIOB (HampsIyKEHUs) pu
MOCJIEI0BATENbHOM COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsizia KOHIAEHCATOPa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlii 31eKmpudecKuii mokx.

Cuna Ttoxka. [IoCTOSIHHBII TOK.

VYcnoBusi CylecTBOBAHUS IMOCTOSIHHOTO 3JEKTPUYECKOro TOKa. McTouHMKH
toka. Hanpspxenne U u DIC é&.

3akon OMa JiJ1s1 y4acTKa LIETIH.

DIEKTPUIYECKOE COTIPOTHUBJIEHUE. 3aBHCUMOCTD COTMPOTUBJIEHUSA
OJHOPOJAHOTO NPOBOJHHKA OT €ro JJIMHBI M IUIOIIAJW TMOMNEPEYHOTO CEUYCHMUS.
YenbHO€ CONMPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, NMapaIeIbHOE, CMEIIAHHOE COCIMHEHHUE NPOBOIHUKOB.
Pacuér pazBerBnéHHbBIX dekTpuueckux mene. [Ipasuna Kupxroda.



Pa6oTa snexrpuyeckoro Toka. 3akon [[xoymna—JleHua.

MoOIIIHOCTh 3JIEKTPUYECKOTO TOKa. TeryioBass MOIIHOCTb, BBIIEJsieMasl Ha
pesucrope.

OJIC u BHyYTpEeHHEE CONPOTHUBICHUE HWCTOYHUKA TOKa. 3akoH Oma najs
MOJTHOW (3aMKHYTOM) SJEKTPUYECKOM 1iermu. MOIIHOCTh HCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonneHcarop B 1€y MoCTOSTHHOTO TOKa.

TexHuueckue yCTpOWCTBA W TEXHOJOTHMUECKHE TMPOLECCHI: aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUYUK IJIEKTPUUECKOU IHEPTHUH.

Hemoncmpayuu.

M3Mepenne cuibl TOKA W HAIIPSKECHMUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSIKEHUS MJI1 PE3UCTOPa,
JIaMIIbl HaKaJIMBaHUS W CBETOMOJA.

3aBHUCHUMOCTh COMPOTHUBJIEHUS LUIMHIPUYECKAX MPOBOJHUKOB OT JJIMHBI,
IUIOIIA/IM TIOTIEPEYHOTO CEYEHUSI U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBJICHUS TPH MOCTOSHHOM
HaIPSHKCHUH.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMbIKaHHUE TrajJbBaHUYECKOTO AJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTHUBJICHMUS.

CriocoObl coequHeHus] UCTOUHUKOB Toka, D/]C Oarapeit.

HccnenoBanue pasHOCTH MOTEHIIMAJIOB MEXAY NOJIOCAMU MCTOYHHKA TOKa
OT CHJIbl TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomot, npaKmMuKym.

HccnenoBanre CMENIAHHOTO COEIMHEHHSI PE3UCTOPOB.

M3MepeHne yneapHOrO COMPOTUBIIEHUSI POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT HANPSDKEHUS IS JIAMITBI
HaKaJIMBAHMUSI.

VYBenvueHue npenenia u3MepeHus amnepmerpa (BoJIbTMETPA).

M3mepenne DJ1C 1 BHYyTPEHHETO CONMPOTHUBJICHUS] UCTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctu DJ]C ranpBaHUYECKOTO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXAY MOJTIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOW MOIITHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pazruunulx cpeoax.

DNeKTpu4ecKass MPOBOJAUMOCTD  PAa3JIMYHBIX  BELIECTB.  DJIEKTPOHHAS
IIPOBOJIMMOCTh TBEPJIBIX METAJUIOB. 3aBUCUMOCTh COINPOTHUBIIEHUS METAIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTb.



DNEKTpUYECKUI TOK B Bakyyme. CBOKCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBOgHUKY. CobcTBeHHas 51 IIpUMeECHas IIPOBOJIUMOCTD
NoJIynpoBOIHUKOB. CBolicTBa p—N-nepexona. [losynpoBoiHUKOBBIE MPUOOPBI.

DNEKTPUYECKUN TOK B DJCKTPOJUTAX. DJIEKTPOJIUTHYECKAs TUCCOIMAIUSA.
Dnektposm3. 3akoHbl Papages sl AIEKTPOIN3a.

DNeKTpUYeCKUil TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEJIbHBIN
pa3psana. Pa3nuuHbie TUIBI CAMOCTOATENBHOTO pa3psaaa. Momuusa. [Diazma.

TexHUUecKkue YCTPOWCTBA M MNPAKTUYECKOE NPHMEHEHHE: Ta30pa3psIHbIe
JaMIIbl, 3JIEKTPOHHO-JyuyeBasg TpyOKa, MOJYNPOBOIHUKOBBIE MPUOOPHL AHO/,
TpaH3ucTtop, (OTOAMOA, CBETOAWON, TallbBaHWKa, paQUHUPOBAHHE MEIH,
BBITJIABKA ATIOMUHUS, 3JEKTPOHHAs MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAUIOB OT TEMIIEPATYypPHI.

[IpoBOIMMOCTB INEKTPOJIUTOB.

3akoHsl siekTponnsa dapanes.

HckpoBol pa3psaa v NpOBOJAUMOCTh BO31yXa.

CpaBHeHHE MPOBOJUMOCTH METAJUIOB ¥ MOJIyPOBOIHUKOB.

OHOCTOPOHHSSI IPOBOAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomot, npaAKMUKyMm.

Habmonenne snexkTponusa.

M3mepenue 3apsana OJHOBAJIEHTHOIO MOHA.

HccnegoBaHue  3aBUCHMOCTH  CONPOTHUBIIEHHS  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsiTHe BOJBT-aMIIEPHOM XapaKTEPUCTUKH JUOJA.

Du3n4eCKuil MPaKTHKYM.

CriocoObl u3MepeHuss PU3NUECKUX BEJIMYUH C UCTOJb30BAHUEM aHAJIOTOBBIX
U UM(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUMKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCHUTEJIbHBIE TMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHUH.
OueHka rpaHyll MOTPEUIHOCTEM.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUHM, WCCIENOBAHUM  3aBUCHUMOCTEMU
bu3nuecKUX BEIUYMH, MPOBEPKA MPEIOKEHHBIX TUNOTe3 (BbIOOp U3 padoT,
ONMCAHHBIX B  TEMAaTUYECKHX  pasfenax «YUYeHHYECKUH  DKCIEpHMEHT,
nabopaTtopHbie pabOThI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBA3H.

N3yuenne kypca ¢Gusuku yriayonéuHoro ypoBHs B 10 kiacce
OCYILIECTBISIETCS C YUYETOM COJAEPKATEJBbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OUOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnvle NOHAMUA, C6AZAHHBIE C USYUECHUEM MEMOO0E HAYUHO20
no3nanuA: SIBICHWE, HAyYHBIA (hakT, runore3a, uanyeckas BEJIMYHMHA, 3aKOH,



Teopus, HaAOIIOEHHE, HKCIEPUMEHT, MOJEIMPOBaHUE, MOJEjb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTENILHBIC TTPUOOPHI, IU(poBas 1adboparopusi.

Mamemamuka: penieHue CcucteMbl ypaBHeHHH. JluHelHas GyHKUIMS,
napabona, runep0oia, ux rpaguku u cBoicTBa. TpuroHoMmerpuyeckue HyHKIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BexTopbl 1 BX MPOEKIMK HAa OCH KOOPJIMHAT, CII0’KEHHUE BEKTOPOB.

Buonozcua: mexannueckoe IBUKEHUE B JKHMBOUW mpupone, aud pysus, ocMoc,
TEMJI000MEH >KMBBIX OPTraHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpY)Karouled cpensl,
yTUIU3alMs OHOOPraHUYECKOro TOIUIMBA JJIi  BBIPA0OTKH  «TEIUIOBOM» U
AJIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSXKEHHUE U KAMMWLISIPHBIE SIBIICHUS B PUPOJIE,
ANEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJE.

Xumusa: IHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEIECTBA, MOJSIpHAas Macca, TMOJy4YeHHe HaHOMATepHUaioB, TEIJIOBBIC
CBOMCTBa TBEPABIX TeJ, )KUAKOCTEH U ra30B, JKUJIKUE KPUCTAIUIBI, SJIEKTPUUECKUE
CBOMCTBAa METAMNIOB, 3JIEKTPOJIMTUYECKAs AUCCO [IMAIMS, TalIbBAHUKA, 3JIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghus: BnaxxHOCTH BO3MyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHue BW)KEHUH C HMCIOJb30BAHHUEM MEXaHHU3MOB,
yu4€T CYXOTO U JKHIKOTO TpEHHUS B TEXHUKE, CTaTHUYECKHUE KOHCTPYKIIUU
(KpOHIITEHH, pemérdyarble KOHCTPYKIIMHM), HMCTOJb30BaHUE 3aKOHOB COXpPaHEHHUs
MEXaHUKM B TeXHHUKE (TMPOCKOI, BOJOMET W APYTHE), NBUraTeilb BHYTPEHHETO
Cropanusi, mapoBasi TypOMHa, OBITOBON XOJOIWIBHUK, KOHIULIMOHEDP, TEXHOJIOTUH
MOJy4EeHUSI COBPEMEHHBIX MAaTepuajioB, B TOM UHCIEe HAHOMATEPHANIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
ra3opaspsiHble JaMIIbl, OJYIPOBOJIHUKOBbIE TPUOOPHI, TaIbBAHUKA.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[TPOI'PAMMBEI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBILEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS yueOHOTO npeamera «Pu3nKa JODKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTH
00yJarmnmxcsi PyKOBOJACTBOBATbCA CHOPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpHUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
o011ecTBa, pacuIMpeHre KU3HEHHOTO OIBITa W OMbITA JEATCIHHOCTH B MPOIECCE peaIM3allii OCHOBHBIX HaIlpaBJICHUI
BOCIUTATEILHON JIESITEILHOCTH, B TOM YHUCJIE B YACTHU:

IrPa’KAAHCKOT0 BOCTIMTAHUS:
e CchHOPMHUPOBAHHOCTh TPAKIAHCKOW TIO3MIIMM OOYy4YaIONIETOCs KaK AaKTUBHOTO M OTBETCTBEHHOTO 4YJiCHA
POCCUICKOTO OOIIECTBA;

e TPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUECCKUX TYMAHUCTHUECKUX U JIEMOKPATUUYECKUX IIEHHOCTEHH;

e TOTOBHOCTh BECTH COBMECTHYIO JEITEIBHOCTh B HMHTEpecax TIpakJaHCKOro oOIecTsa, y4acTBOBaTh B

caMOyIpaBJeHUU B 00pa30BaTEIbHONM OpraHU3alluu;

e YMEHHE B3aUMOJICHCTBOBATH C COIMMAILHBIMA MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIMSIMH W HA3HAYCHHUEM;

e TOTOBHOCTbH K TYMAaHHUTAPHON M BOJIOHTEPCKOU JEATETBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:
e cpOpPMUPOBAHHOCTH POCCUIMCKON TPaKJIaHCKOW UIEHTUUYHOCTH, TATPUOTU3MA;
e IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTIKCHHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH PUBUKH U
TEXHHUKE.
JAYXOBHO-HPABCTBEHHOT'0 BOCIMTAHMUS:
e cpOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;
e CIOCOOHOCTH OILICHMBAaTh CUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIIECHHs, OPUEHTHUPYSACh HAa MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B JIEITEILHOCTH YYEHOTO;
e OCO3HAHME JIMYHOTO BKJIAJA B IOCTPOEHUE YCTOMYHMBOTO OyAyIIEro.



3CTEeTHYECKOI0 BOCIIMTAHUA:
e OCTETUYECKOE OTHOIICHHE K MHUPY, BKIIFOUYAsl ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIET0 (PU3UIECKOI HayKe.
TPYAOBOI0 BOCIUTAHUS:

e HHTEPEC K pazNu4YHbIM cdepam NpoPecCHOHATBHON IeSITEIbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKON U
TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccun W peaan3oBbBIBATH COOCTBEHHBIE
KVU3HECHHBIC IUIAHBI,

e TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHUIO U caMOOOPa30BaHUIO B 00JacTh (PU3UKU HA MPOTSHKEHUH BCEH JKU3HU.

JKOJIOTHYECKOIr0 BOCIIUTAHUA:

e c(hopMUPOBAHHOCTH HKOJIOTHUECKON KYJIBTYpPhI, OCO3HAHHE IIIOOAIBFHOTO XapaKTepa SKOJOTHUECKUX MpooieM;

e IUIAHUPOBAHME U OCYIIECTBIECHHUE JIEHUCTBUM B OKPYXKAIOWIEW CpPele HAa OCHOBE 3HAHMUA LEJIeM YCTOMYMBOTO
pa3BUTHA YEJIOBEUYECTBA;

e paclIMpEHHUE OMbITa AESTEIBHOCTU SKOJOTUYECKON HAINPaBJICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUHU 1O (PU3UKE.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e cOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3UUECKON HAYKU;

e OCO3HAaHHUE IIEHHOCTH HAyYHOW [EATEJIBHOCTH, TOTOBHOCTH B TMpollecce H3ydyeHHs] (U3UKUA OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEAOBATENILCKYIO JIESITENbHOCTh MHAMBHUIYAIbHO W B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUdeOHbIE 1eHCTBUSA
ba3oBble 1oruyeckue qeMCTBUS:
e CaMOCTOSITENBHO (HOPMYIUPOBATH U AKTYAIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
e ONPEACNATH LEIU ACATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTUKECHUS,
e BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMaTPUBAEMbIX (DU3MYECKUX SIBJICHUSX;
e pa3pabarbiBaTh IJIAH PELICHUS MPOOJEMbl C YYETOM aHaJIM3a UMEIOMIMXCS MaTepUaIbHBIX U HEMaTepPHUaJIbHbBIX

pecypcoB;



BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTb, OILICHUBATHh COOTBETCTBUE pPE3YJIBTATOB ILEIAM, OLEHUBATh PHUCKU
MOCIEACTBUN JESTCILHOCTH,

KOOPJIWHUPOBATh U BBIIOJHITH pPabOTy B YCIOBHSIX pPEaTbHOTO, BHUPTYaJIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJeM.

Ba3oBble ucciieaoBaTebCKHeE 1€ CTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOUEBBIMU TOHATUSIMUA U METOJIaMU (PU3NUECKON HAYKH;

BJIJICTh HaBBIKAMH y4e€OHO-UCCIEA0BATEILCKOM U MTPOSKTHO U JEATCIIBHOCTH B 00J1aCTH (PU3UKH, CTIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOUCKY METOJOB pEIIeHHs 3a7ad (U3MUECKOTO COAEpKaHUSA, TPUMEHECHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

BIIQJICTh BUJAMU JIEATEIHLHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 HMHTEPHpeTalu, MNpeoOpa3oBaHUI0 U
MPUMEHCHUIO B Pa3IMYHBIX YUYEOHBIX CHTYaIMsIX, B TOM YHCJEC NPH CO3JaHWU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3upOBaTh 3a7adyy, BBIIBUraTh THUIIOTE3Y €€ pelIeHus,
HAXOJUTh apTyMEHTHI JIJIsl JOKA3aTeIbCTBA CBOMX YTBEPIKJCHUH, 3a7aBaTh apaMeTpbl U KPUTEPUH PEIICHHS;
aHAJIM3UPOBAThH TOJYYCHHBIC B XOJ€ PEIICHUs 3aJadM pe3yJbTaThl, KPUTHUECKH OIICHUBATh MX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHOMN JNESITSIIHHOCTH, B TOM YHCIIE TIPH U3YYCHUU
busuKy;

J1aBaTh OILIEHKY HOBBIM CHUTYAIlMsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

yYMETh MEPEHOCHUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO OOJIACTh JKU3HENEATSILHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJEH, IIpejiaraTb OPUTrHHAIBHBIE MOIXOIAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7a9H, JOIYCKAIOIINE AIbTCPHATUBHBIC PCIICHUS.

Padora c unpopmaumeii:



BJIAJICTh HABBIKAMH TOJyYCHUsS WHPOpMAMK (HU3MUECKOTO COJIEPKaHUS W3 HWCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISATh MOWCK, aHaJIW3, CHUCTEMAaTH3allMi0 W WHTEPIpPETAlui0 WHPOPMAIUU Pa3IMUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTHh MH(GOPMAILIUH;

UCTI0JIb30BaTh CpPEJCTBAa MH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PENICHWH KOTHUTUBHBIX,
KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX 3aJad C COOJIFOJCHHMEM TpeOOBAaHUN SPrOHOMHUKH, TEXHHKH
0C30IaCHOCTH, THTHUCHBI, PECYpCOCOCPEKCHHUSA, IPABOBBIX M OTHYSCKUX HOPM, HOPM HHGOPMAIMOHHO U
0e301IacHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYCCKOTO COJCP)KAHMSA B Pa3IMIHbIX (PopMarax ¢ y4ETOM Ha3HAUYCHUS WHPOpPMAIUH |
IICJICBOM ayIMTOPHH, BBIOMpas ONTHUMAILHYI0 (POpMY IPEICTaBICHUS W BU3YaIU3aIlHH.

KoMMyHuKaTHUBHBIE YHHBepPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYUIECTBJISITh OOIIEHHE Ha YpOKax (PU3HKU U BO BHE-YPOUHOU JesATEIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(MIUKTHBIX CUTYyallM U CMSITYaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M UHIUBUIYAJILHOW PabOThI;

BBIOMPATH TEMATHUKy M METOJbl COBMECTHBIX JCHUCTBHM C y4€TOM OOIIMX MHTEPECOB U BO3MOMNKHOCTEH KaxKIIOTrO
YJIEHA KOJUIEKTHBA;

MIPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJAVUHUPOBATH IEHUCTBUS IO €€ JOCTUKECHUIO:
COCTaBJISITh IJIAH JEHUCTBUM, pacmnpenesisitb poJid € YYETOM MHEHUM YYAaCTHUKOB, OOCYXIaTh pe3yjbTaTbl
COBMECTHOM paboThI;

OLICHMBATh Kaue€CTBO CBOET0 BKJIaJa M KaKJIOTO YYaCTHMKA KOMaHIbl B OOUIMI pe3ysbTaT Mo pa3padoTaHHBIM
KpUTEPUSM;

IpejlaraTb HOBBIE TIPOEKTHI, OLIEHMBAThb HWIEU C TMO3ULUUMH HOBHU3HBI, OPUIMHAJIBHOCTH, NPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBIATh NO3UTHUBHOE CTPATETMUYECKOE MOBEACHHE B PA3JIMUHBIX CUTYyalMsIX, IPOSBISATH TBOPYECTBO M
BOOOpakeHHe, ObITh UHUITUATUBHBIM.

PerJISITI/IBHbIe YHUBECPCAJIBbHBIC yqeﬁnble IlEﬁCTBHH



CaMOOPFaHI/BaHI/IH:

CaMOCTOSITEIBHO OCYIIECTBJIATH MO3HABATENBHYIO NESTEIbHOCTh B 001acTH (M3UKU M ACTPOHOMUU, BBIIBIISITH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aaul;

CaMOCTOSITEIBHO COCTABJISAITh IJIaH PELIEHUs paCUETHBIX U KAUECTBEHHBIX 33]1a4, MJIaH BBIITOJHEHHUS MPAKTHYECKO I
paboThI ¢ yUETOM UMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYalLHUsM;

pacIIUpATh paMKH y4eOHOro IpeIMeTa Ha OCHOBE JIMUHBIX IPEAIIOYTEHU;

JeNaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PELICHHE;

OIICHMBATh MPUOOPETEHHBIN OTIBIT,

crocoO0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIUIMU B 00sacT (U3UKH, MOCTOSIHHO TMOBBIIIATh CBOU
00pa3oBaTeNbHbIN U KyJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBIN MHTEJJICKT:

NaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LENAM;

BJIQJICTh HAaBBIKAMH II03HABATEJIBHON pedIeKcHr Kak OCO3HAHUS COBEPIIACMBIX JCHUCTBHA W MBICIUTEIIbHBIX
MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA,

MCIOJIb30BaTh MPUEMBI peIIEKCUH JJIs OLIEHKH CUTYallud, BIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHMS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPH AHAIM3E PE3YNIbTATOB ACATEILHOCTH;

MpUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U JJOCTOUHCTBA;

MIPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX MPU AHATIM3E PE3YJIbTATOB ACATEIHLHOCTH;

MpPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouecce qocTikeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMbl MO (U3MKE JJi YPOBHS CPEIHEro 0OIIero
00pa3oBaHusl y 00y4arOLIUXCsl COBEPUIEHCTBYETCS dMOLMOHAIBHBIN MHTEUIEKT, MPEAIoaraloiiuil cOopMUpOBaHHOCTD:

CaMOCO3HaHHMs, BKJIFOYAIOIIEro CIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE, BUAETH HAIPaBICHHUSA
pPa3BUTHUSL COOCTBEHHOW AMOIMOHANBHOM cephl, ObITh YBEpEHHBIM B ce0€;



CaMOpETyJIMPOBaHUsl, BKIFOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHUE,
CIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHUSIM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHMBAllMM, BKJIIOUAIOLIEH CTPEMJICHHE K JOCTWXKEHHUIO LEIM M YCHEXy, ONTHUMU3M,
VHULMATUBHOCTb, YMEHUE EUCTBOBATH, UCXOASA U3 CBOUX BO3MOXKHOCTEH;

ASMIIATHH, BKJIOYAIOMIEH CHOCOOHOCTh MOHMMAaTh SMOLMOHAJIIBHOE COCTOSIHME IPYTUX, YYUTHIBaTh €ro mnpu
OCYIIECTBJICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpaMBaTh OTHOLIEHUS C JAPYIMMU JIOJbMH, 3a00TUTHCH,
NPOSIBJIATh MHTEPEC U pa3pemarbh KOH(PIUKTHL

I[MPEAMETHBIE PE3VYJIBTATDI

K xonny oOyuenuss B 10 knacce upeaMeTHble pe3yibTaThl Ha YIUIyOJEHHOM YpOBHE JOJDKHBI OTpaXaThb
c(hOpPMHUPOBAHHOCTH Y OOYUYAIOLTUXCS yMEHHIA:

MMOHUMATH POJIb PU3UKU B SIKOHOMHUUYECKOH, TEXHOJOTHY€CKOM, IKOJIOTUYECKOM, COIIMaTIbHON M ATHYECKOU chepax
JeSITeILHOCTHU Y€JI0BEKa, POJIb U MECTO (PH3UKHU B COBPEMEHHOM HAy4YHOU KapTHUHE MUPA, 3HAYEHHE OMKUCATEIbHOM,
CUCTEMAaTH3UPYIONIEH, OOBSICHUTEIBHOW M NPOTHOCTUYECKOW (GYHKIUNA (PU3MUECKOH TEOpUH — MEXaHUKH,
MOJICKYJIIPHOU (DU3UKKM U TEPMOJMHAMHUKH, POJb (Pu3nueckoil Teopurd B (HOPMHUPOBAHWUU TPEICTABICHUUN O
(bu3nUecKo KapTHUHE MUPA;

pasznuyaTh YCIOBUS MPUMEHUMOCTU Mojeled PU3NUEeCKUX Teld U MPOUECCOB (SBJICHUN): MHEpLIMaIbHas CUCTEMa
oTcuéra, adCOJIFOTHO TBEPIOE TEJO, MAaTepualibHas TOYKA, PAaBHOYCKOPEHHOE IBHKEHUE, CBOOOJHOE MaJICHHE,
abcomoTHO ynpyras aedopmariusi, abCOIOTHO YIIPYroe M adCOJIIOTHO HEYINPYroe CTOJKHOBEHMS, MOJCIHN Tasa,
KUJIKOCTH U TBEPAOTO (KPUCTAIMUECKOTO) TeJa, UASabHBIA ra3, TOUYCUYHBIN 3apsil, OJHOPOIHOE IIEKTPUUECKOE
T0JIE;



pasznu4aTh yclioBUs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB, NMMOHUMAThH BCEOOIIHMA XapakTep
(byHIaMEHTATLHBIX 3aKOHOB U OTPAHUYCHHOCTh HCIIOJIh30BAHUSI YACTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBSCHATH MEXaHUYECKUE MPOIICCCHI U SIBJICHUS, MCIIOJIB3YSl OCHOBHBIE TMOJIOKESHHUS U 3aKOHBI
MEXaHUKHU (OTHOCHUTEJIIbHOCTh MEXaHUYECKOTO JBMXXEHUS, (DOPMYIIbl KWHEMATUKA PABHOYCKOPEHHOTO JABUXKEHUS,
npeoOpazoBanusi [amunes 1jIsi CKOPOCTH U TIEpeMENIeHusi, 3aKoHbl HbIOTOHA, TPUHIMI OTHOCHUTEIHHOCTHU
["anunesi, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKON 3HEPTUH, CBSI3b PAOOTHI
CWJIbl C MU3MEHEHHEM MEXaHMYECKOW SHEpPIruM, YCJOBHUS paBHOBECHS TBEPIOTO Teja), MPU 3TOM HCIOJIB30BATh
MaTeMaTUYEeCKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS TNPUMEHUMOCTH  (U3MUYECKHUX  3aKOHOB:
npeobpazoBanuii ["amuies, BTOpOro M TPEThETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HWMITYJIbCa U
MEXAaHUYECKOU DHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHATH TETUIOBBIC MPOIIECCHI U SIBICHUS, UCMOJB3Ysl 0cHOBHBIE TojoxkeHuss MKT u 3akoHbI
MOJIEKYJISIPHOM (U3UKM U TEPMOJUHAMHUKH (CBSI3b [aBJEHUS HJICAIBHOTO raza cO CpedHeld KHUHETHYECKOU
SHEpPrUer TEMJIOBOTO JBWKEHHS W KOHUEHTPALIMEW €ro MOJEKYJ, CBSI3b TEMIEpaTypbl BELIECTBA CO CpPEOHEU
KMHETUYECKOM dHEPTUEH TEMJIOBOTO JBMKECHUS €r0 YacTHL, CBA3b JABJICHUS HJICAJBHOIO ra3a ¢ KOHUECHTpalHeu
MOJIEKYJI M €r0 TemIleparypoH, ypaBHeHue MeHneneeBa—Kianeipona, nepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUsl YHEPTUM B TEMJIOBBIX Mpolleccax), MPU ITOM HMCIHOJb30BaTh MATEMATUYECKOE BHIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCIIOBUS NMPUMEHUMOCTU ypaBHeHUs MeHaeneeBa—KnanelpoHa;

aHAJM3UPOBATh W OOBSACHATH DJEKTPUUECKUE SBJICHUS, WCIOIB3YS OCHOBHBIE TIOJOXKEHHS ¢ 3aKOHBI
ANEKTPOAMHAMHUKHN  (3aKOH COXpPAHEHHUS DJJIEKTPUYECKOro 3apsiga, 3akoH KylioHa, MNOTEHIIUMAIbHOCTb
AJIEKTPOCTATUYECKOTO TMOJIA, MPUHUMI CYNEPHO3ULIHAN DICKTPUUYECKUX TOJEH, MPU 3TOM YKa3blBasl YCIOBUSA
MPUMEHUMOCTH 3akoHa KyJioHa, a Takke MpakTUYECKU BaKHBIE COOTHOIIEHHUS: 3aKOHbI OMa JJIs yyacTKa lenu U
JUISL 3aMKHYTOW 3JeKTpuuecko 1enu, 3akoH Jlxoymsi—Jlenna, mpaBuna Kupxroda, 3akonst @Papanes ais
AJEKTPOJIN3a);

ONMCHIBaTh (PU3MUECKUE NPOLIECCHl U SBJICHUS, UCMOJb3Yys BEJIMYUHBL: MEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE,
VMITYJIBC T€JAa U CUCTEMBI TEJl, CUJIa, MOMEHT CHJIbI, JaBJICHUE, NOTCHUNAIbHAS SHEPTUsl, KUHETUYECKAsI DHEPTUS,
MeXaHu4yecKasi 3Heprus, paboTa CHIIbI, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, CUjla TSKECTH, Cuila YIPYTroCTH, CHUJIa
TpEHUsI, MOIIHOCTb, DHEPTHS B3aUMOJCHCTBHS Tena C¢ 3eMJyEéd BOMM3U €€ TOBEPXHOCTU, DHEPTUsl YIPYrou



nedopMali MPYKUHBI, KOJMYECTBO TEIJIOTHI, a0COJIIOTHAsE TeMIeparypa Tena, paboTa B TepMOJMHAMUKE,
BHYTPCHHSSI DHEPrUs HEaJbHOTO OJIHOATOMHOTO Ta3a, paboTa WjaealbHOTO ra3a, OTHOCUTENIbHAs BIAKHOCTH
Bo3nyxa, KIIJ] naeanbHOTO TEIJIOBOTO ABUTaTeNsl; 3JEKTPUUECKOE IMOJIe, HAMPSHKEHHOCTD YJIEKTPUYECKOTO TOJIs,
HANPsKEHHOCTh TMOJISi TOYEYHOTO 3apsija WM 3apsiKeHHOTo Iapa B BaKyyMe U B JUAJIEKTPUKE, MOTEHIUAI
ANEKTPOCTATUUECKOT0 TOJIs, Pa3HOCTh NOTEHLMANOB, JJIEKTPOJBIKYIIas CHUJa, CHUJIa TOKa, HampsHKeHHeE,
MOIITHOCTh TOKa, JJEKTpUUecKas EMKOCTh TIJIOCKOTO KOHIIEHCATOpa, COMPOTHBJICHHE ydacTKa IEMu C
MOCJIEIOBATENbHBIM U MAapaJUICIbHBIM COEMHEHUEM PE3UCTOPOB, FHEPTHUS DIEKTPUUECKOTO IMOJIsI KOHIAEHCATOPa;
OOBSICHATh OCOOCHHOCTH TMPOTEKAHUS (PU3MUECKUX SIBJICHUN: MEXaHUYECKOE JBWKCHHE, TEIMJOBOE JBIDKCHHE
YJacTHI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE MABWXKeHUE, Iud@y3us, HCHapeHue, KUICHUE U
KOHJIGHCAllMsI, TIUIABJICHUE W KpPUCTAJUIM3allMsi, HANPaBJICHHOCTh TEIUIOMEpPEaadyH, OJJIEKTpU3alus Tell,
HKBUMOTEHIMAIBHOCTh MOBEPXHOCTH 3apSKEHHOTO MPOBOJIHUKA,

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (M3NYECKOW BEIMUYMHBI OT APYTOM C HMCTOJIH30BAHHEM IMPSMBIX
U3MEPEHUI, NpU HTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpPOBATH pPE3yibTaThl MOJYYEHHOM 3aBUCUMOCTH
(bU3NUEeCKHUX BEJIMYUH B BUE IPa@UKOB ¢ Y4ETOM aOCOIIOTHBIX MOTPEIIHOCTENW M3MEpPEHUH, JenaTh BHIBOJIBI 110
pe3ysbTataM HCCIe0BaHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (DU3UYECKUX BEJIWYHH, [IPU 3TOM BbIOMPATh ONTUMAJIbHBIA METOJ| U3MEPEHUS,
OIICHUBATh a0COIIOTHBIE U OTHOCUTENBHBIE MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX M3MEPEHHUIA;

MPOBOJIUTH OMBITHI TIO TPOBEPKE TPEAJOKEHHONW THMOTE3bl: IUIAHHPOBATh JKCIEPUMEHT, COOMpATh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY, aHaJM3MpPOBATh IMOJYYEHHBIE pe3yJbTaTbl U JIeNaThb BBIBOJ O CTaTyce
MIPEIIOKEHHOU THUTIOTE3BL;

coOroaTh mpaBmiia O0€30MaCHOrO TPyAa MpU MPOBEACHUU HCCIENOBAHUM B paMKax y4eOHOTO SKCIIEpUMEHTA,
MpaKkTUKyMa U Y4eOHO-KCCIIEOBATEILCKOM M MPOEKTHOW IESITEILHOCTH C HMCIOJIB30BAaHHUEM H3MEPUTENbHBIX
YCTPOICTB U 1a00paTopHOro 000pyI0BaHUS;

pemath pacuéTHbBIE 337a4d C SIBHO 33JaHHOW W HESBHO 33JaHHOM (PH3MYECKON MOJENbI0: HA OCHOBAaHWHU aHAIIN3a
yCJI0BUsA 0OOCHOBBIBATH BHIOOP (DU3MUECKON MOJICM, OTBEYAIOIIECH TpeOOBaHUIM 3aJa4H, MPUMEHATH GOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3WYECKUX TEOPUN MPU HUCIOJIH30BAHUM MaTEMaTUYECKUX METOJIOB



pelieHust 3aaad, NPOBOIUTH pPAacuy€Thl HA OCHOBAHMM HMMEIOUIMXCA JaHHBIX, aHAJU3UPOBATH PE3YJbTAThl U
KOPPEKTHUPOBATH METObI PEIICHUS C YUETOM TOITYUYECHHBIX PE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a]jayu, TpeOyrolue MPUMEHEeHUs 3HAHWHM W3 Pa3HBbIX pa3[esioB Kypca (GU3WKH, a TaKKe
MHTErpaluy 3HAaHUM W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO LUKJA: BBICTPAWBATh JIOTMUECKYIO LIENOYKY
paccyXJIeHull ¢ OMopoil Ha 3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUYECKUE SBIICHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAaHUA [UI1 OOBSICHEHHUS OCHOBHBIX MPHUHIMIIOB pabOThl H3MEPUTENbHBIX
npuOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTMYECKUX IPOLIECCOB;

NPUBOJIUTH MIPUMEPHI BKJIaga POCCHUICKUX W 3apyOeXKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MPOIIECCOB OKPY’KAIOILIET0 MHpPA, B PA3BUTUE TEXHUKHU M TEXHOJIOTHH;

aHAJIM3UPOBATH U OLEHUBATh MOCIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOM JEATEIBHOCTU YEIOBEKA, CBA3AHHOM C
(Gu3MYECKUMHU TPOIECCAMM, C TMO3MLMHA DKOJOTMUECKOM O€30MacHOCTH, MNPEACTaBICHUN O paluoOHAILHOM
NPUPOIOTIOIB30BAHUH, A TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTIKEHUN HAyKU U TEXHOJOTUH Ui JajdbHEHIIero
Pa3BUTHUS YEJIOBEUYECKOIO OOIIECTBA;

NPUMEHATH pa3iddHble CcHOocoObl paboThl ¢ wuHpOpManuell (U3NUECKOro COAEpKaHUs C HCIOJIb30BAHUEM
COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHA, TPHU ATOM HCIOJB30BaTh COBpPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTUU JJIs1 TOMCKa, NepepadOTKM W MNpEeAbsBICHUS Y4eOHOW M Hay4yHO-TIOMYJSIpPHOW HMH(pOpMALINH,
CTPYKTYpPUPOBaHUS M MHTEpIpeTanuu UHGOPMaUUM, MOJYYEHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHaJIM3UPOBATH MOJy4aeMyr0 HHPOPMALIMIO U OIICHUBATh €€ JJOCTOBEPHOCTh Kak Ha OCHOBE MMEIOIIMXCS 3HAHU,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHMKA MH(OpMaIMy;

NPOSIBJIATh OPraHU3aLMOHHBIE W TO3HABaTEIbHBIE YMEHHS CaMOCTOSTEIBHOTO MPUOOPETeHUs] HOBBIX 3HAHUM B
MPOILIECCE BBHINOJHEHHS MPOEKTHBIX M y4eOHO-UCCIEeI0BATENbCKUX PaboT;

paboTaTh B IrpynIe ¢ UCIOJHEHUEM Pa3IMYHbIX COLMAJIBHBIX POJIEH, INIAHUPOBATh PabOTy IpyIMbl, PAUOHATIBHO
pacrnpenessTh AeSITENbHOCTh B HECTAHJAPTHBIX CUTYAIUX, aleKBAaTHO OLIEHUBAThH BKJIAJl KaXKIOT0 U3 YYaCTHUKOB
IPYIIBI B PELICHUE paccMaTpUBaeMoOi MPOOIEeMBL;

OpOSBISITh MOTHBAIMIO K Oyaymed mnpodeccuoHadbHOM JEATENbHOCTH IO CHEHHUAJBHOCTIM  (U3UKO-
TEXHUYECKOTO TPOQUIIS.
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IIpunoxenue

K paboueil mporpamme
1o yueOHOMY TIpeAMETY
«Dusuka» 10 kmace

«®DopMbl yueTa padodeil nporpaMMbl BOCIIUTAHUD).

VYueOublil npeamer «du3nka» — cUCTEMOOOPa3yIOMIM 11 €CTECTBEHHO-
HAYYHBIX YYE€OHBIX NPEIMETOB, TOCKOJBKY (HU3NYECKUE 3aKOHBI JIEkKAT B
OCHOBE TMPOIIECCOB U SIBJICHUMN, U3Yy4aeMbIX XUMUEH, OMOJIOTUEN, aCTpPOHOMUEN
u ¢puznueckoi reorpadueii.

du3uka - 3T0 NPEAMET, KOTOPBIM HE TOJIBKO BHOCHUT OCHOBHOW BKJaJ B
€CTECTBEHHO-HAYYHYIO0 KapTHHY MHUpPa, HO U MPEIOCTaBJisIeT HauOoJiee SICHBIC
00pa3ipl NPUMEHEHHUS HAYYHOTO METO/a MO3HAHMSA, T € crocofa MoJydeHUs
JIOCTOBEPHBIX 3HaHHWK O mupe. Hakonen, ¢usmka — 3TO0 mpeamMer, KOTOpPHII
Hapsily C JAPYTUMHU €CT€CTBEHHO-HAYYHBIMH MpPEAMETaMHU JOJDKEH JaTh
oOydaromuMces npeacTaBieHue 00 yBIEKaTeIbHOCTH HAyYHOTO UCCIEI0BaHUS U
PaOCTH CAaMOCTOSITEILHOTO OTKPBITHS HOBOTO 3HAHMS.

OnHa u3 r1aBHBIX 3a7a4 (GU3UUIECKOro 0Opa3oBaHUs B CTPYKTYpE 0OIIero
00pa3oBaHUsl COCTOUT B BBISIBJICHHMU W MOATOTOBKE TAaJaHTIUBBIX MOJIOABIX
qonei ans mpoAoJbKeHHMs 00pa3oBaHMA W AajbHEWiell npodeccuoHalbHON
NEesTeIbHOCTH B 00JIaCTU €CTECTBEHHO-HAYYHBIX HCCIEAOBAHUN U CO3TaHUU
HOBBIX TexHosiorni. Ho He MeHee BakHOU 3amaueit sBisgeTcs GOPMHUPOBAHUE
€CTECTBEHHO- HaYYHOM I'PAMOTHOCTH M MHTEpECa K HAyKe Y OCHOBHOM MacCChI
oOyyaromuxcsi, KOTOpble B JajbHelmeM OyIyT 3aHATBl B  CaMbIX
pasHooOpa3Hbix  cepax  gestenbHocTU.  CorlacHO  MPUHATOMY B
MEXIYHapOJIHOM  cooluiectBe  ompeaeneHuto,  «EcTecTBeHHO-HaydHas
IPaMOTHOCTh — 3TO CIOCOOHOCTh UENOBEKAa 3aHMMAaTh aKTUBHYIO TPaXKIAHCKYIO
NO3UIMI0 1O  OOIIECTBEHHO 3HAYUMBIM  BONPOCAM,  CBS3aHHBIM  C
€CTECTBEHHBIMU HAayKaMH, U €T0 TOTOBHOCTbh HMHTEPECOBATHCS €CTECTBEHHO-
HAy4YHBIMH HJICIMU.

BocnuraTteibHbINH NOTEHIIHAT yUeOHOTO npeaMeTa « PU3nKa» Ha YpOBHE

OCHOBHOTIO O6H.[€FO 06pa3013aHI/1;1 PCAINIYCTCA Ha JIEATEIIbHOCTHOM OCHOBE ucpes:

3 NPUBJICUYCHUE BHUMAHUS OOYYAIONIUXCA K IICHHOCTHOMY acCHEKTy
M3y4aeMbIX Ha ypOKax SIBICHUW, OPTAHU3AIMIO PabOTHI C TIOIyd4aeMoOil Ha ypoke
uHdopmarmert  GU3MYECKOTO  cojepkKaHus, BKIOYas HUHPopMaumioo O
COBPEMEHHBIX JOCT)KCHHMSX (PU3MKHU; aHAlM3 M KPUTUYECKOE OICHUBAHUE
uHbOpMaIuH;

o NpUMEHEHHUE Ha YpOKE MHTEPAKTUBHBIX (opM paboTel ¢
00yYarolMMHUCA: UHTEIUIEKTYAJIbHBIX WUIP, CTUMYJHPYIONIUX MO3HABATEIbHYIO



MOTHBAIMIO 00YYarOIIMUXCs; TUJAKTUYECKOTO TeaTpa, Iie NOJyYeHHbIE Ha YpOKe
3HaHUS OOBITPBHIBAIOTCS B Te€aTpPalbHBIX MOCTAHOBKAX; IPYNIOBOI pabOThl WK
paboTel B Tapax, KOTOpbIE ydar OOydYaroNIMXCSd KOMaHAHOW paboTe U
B3aMMOJICHCTBUIO C APYTHUMH OO0 YJAFOIITUMUCS;

o WHUIIMAPOBAHUE W TIOJJEPKKY HCCIIEAOBATEIbCKOU JESITeIbHOCTH
oOydJarmuxcs B paMKax peau3allid WMU HWHIUBUIYaJTbHBIX M TPYIIOBBIX
UCCIIEIOBAaTENIbCKUX ~ NPOEKTOB, YTO JaeT OO0ydaroImuMmcsd  BO3MOKHOCTb
NpUOOPECTH HABBIK CAMOCTOSITENIFHOTO PEIIeHUs] TPOOJIEMbl, Pa3BUBACT YMEHUS
HaOJII0/1aTh MPUPOJHBIC SIBJICHUS, BBITOJHSATH OMBITHI M AKCTIEPUMEHTAIIbHBIC
UCCIIEZIOBAHUSI C UCIIOJBb30BAaHUEM H3MEPUTENbHBIX MPUOOPOB, GOpMUPYET
HaBBIK T€HEPUPOBAaHUS W O(OPMIICHHSI COOCTBEHHBIX WJICH, HABBIK IyOJMYHOTO
BBICTYIUICHUS TIEpe]l ayIUTOPUEH, apryMEHTHUPOBAHMS U OTCTAaUBAHUS CBOEU TOUKU
3peHus;

o 3HAKOMCTBO cO cepamu mnpoPecCHOHATBHON JeATEeTbHOCTH,
CBSA3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU TEXHOJIOTMSMH, OCHOBAHHBIMHU Ha
JTOCTWKCHUAX (PU3NIECKON HAYKH, YTO CIIOCOOCTBYET Pa3BUTHIO MPECTABICHUN
0 BO3MOJKHBIX cpepax Oynyiiel npodeccnoHaIbHOM NesTeNbHOCTH, CBSI3aHHOM €
¢u3nMKON, MOATOTOBKAa K JajbHEHIIEeMy OOyYEeHHIO B JTOM HANpaBJICHUU U
0CO3HAHHOMY BBIOOPY OOydaronumMucs oyayiiei npodeccum;

J YCTQHOBJICHUE JTOBEPUTEIHHBIX OTHOIICHUS MEKIY YIUTEIEM U
YUYE€HUKAMU, CIIOCOOCTBYIONIUX MO3UTUBHOMY BOCHPUATHIO YUAIIUMUCS
TpeOOBaHUI U MPOCKO YUUTENS, aKTUBU3AIUN MX MMO3HABATEIHLHOM
NEeSTeIbHOCTU U aKTUBHOCTH;

o noOyxJIeHrue 00yJaronuxcsi K COOIIOJCHUIO Ha YPOKe
OOIIETPUHATHIX HOPM TIOBEACHMSI, TIPABWII OOIIECHUS CO CTAPIIUMU (YIUTEIISIMH)
Y CBEPCTHUKAMU (ILIKOJILHUKAMH);

J UCTIOJIb30BaHUE BOCIHUTATENFHBIX BO3MOYKHOCTEH COMIEpIKaHUS
y4eOHOT0 mpeaMeTa yepe3 JEMOHCTPAIMI0 00yJaroluMCsl IPUMEPOB
OTBETCTBEHHOTO, TPa’KJaHCKOTO TOBEIEHUS, MPOSIBICHUS YETOBEKOIIOOUS U
T00pOCepACYHOCTH;

J OopraHu3aiuio meQcrsa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX
yUaluXxcsl HaJl UX HEYCIIEBAIOIINMH OJIHOKJIACCHUKAMU;



