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HNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha YpoOBHE cpenmHero obumiero oOpa3oBaHUsl pa3padoTaHa Ha OCHOBE
NOJIOXKEHUH W TpeOOBaHMH K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENbHOW MpPOrpaMMbl,
npexncrasiaeHHbx B PT'OC COO, a takke ¢ yuéroMm (enepanbHoil pabodel mporpaMMbl BOCITUTAHUS U
Konuenunn npenopasanust yueOHoro mnpeamera «@Pu3mka» B 00pa3oBAaTENbHBIX OPTaHU3ALMIX
Poccuiickoit @enepannu, pearu3yomux OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBIL.

IIporpamma mo ¢Qusuke ompernenser oO0s3aTeIbHOE NPEAMETHOE COAEpPKAHWE, YCTAHABIMBAET
PEKOMEHIYEMYIO TIOCIIEIOBATEIbHOCTD W3YUEHUs] TeM M pPas3[eloB y4eOHOro MpeaMera C y4éToM
MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTHKH y4eOHOTro MmpoIiecca, BO3PACTHBIX OCOOEHHOCTEMH
obyuaromuxcs. [Iporpamma mo ¢usuke HaéT MpeacTaBiIeHHe O IeNisiX, COAep:KaHuM, OOmel cTpaTeruu
oOy4eHHsI, BOCITUTAHUS WU PA3BUTHsI OOyHAIOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «Pusukay Ha
yrayOnéHHOM YPOBHE.

Usyuenne kypca ¢usmku  yruyOJEHHOTO  ypOBHS — IMO3BOJIIET — pealu30BaTh  3ajadu
npodecCHOHAIbHONH OpPHUEHTAllMH, HAMpPaBIEHO HAa CO3MaHWE YCJIOBUH ISl TPOSBICHHUS CBOMX
UHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH KaKAbIM OOyUaIOIINMCS, KOTOpPble HEOOXOIUMBI IS
MPOAOKEHHsT 00Pa30BaHUsI B OPraHU3AMUsIX MPOPECCHOHATBPHOTO 00Pa30BaHUS IO PA3TUYHBIM (hU3HKO-
TEXHUYECKUM U MHXXEHEPHBIM CIIELIHATBHOCTSIM.

B nporpamme mo gu3uKe ONpenensoTes IUIAHUPYEeMble Pe3yJIbTaThl OCBOSHHS Kypca (H3UKU Ha
ypPOBHE CpenHero odmero oOpa3oBaHMs: JTUYHOCTHBIE, METANPEIMETHBIE, TPEIMETHbIE (Ha YIIyOJIEHHOM
ypoBHe). HayuHo-merononornueckoii OCHOBOH anst  pa3paboTku  TpeOOBaHWUH K  JIMYHOCTHBIM,
METarpeaMETHbIM M MPEIMETHBIM Pe3yJibTaTaM OOyYaroLINXCs, OCBOMBIIUX MPOTrpaMMy MO (PHU3HMKe Ha
ypOBHE cpenHero obmero oOpa3oBaHus Ha YrIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN
MOJXOI.

IIporpamma mo pusnKe BKIIOUAET:

IUTAHUPYEMbIE DPE3YJIbTAaThl OCBOEHHUS Kypca (U3MKU Ha YriayOJEHHOM YpOBHE, B TOM YHCIE
NPEAMETHBIE Pe3yJIbTAThl IO ToAaM O0YUEHNS;

coxepranue yueOHoro npeamera « PU3ukay mo rogam o0ydeHHs.

[Iporpamma nmo (pu3nKe MMeeT MPUMEPHBIH XapakTep U MOXKET OBITh HCIIOJNBb30BaHA YUUTEISIMH
(U3MKH IS COCTABIIEHHSI CBOMX Pa0OYHX MPOTPAMM.

[Iporpamma mo (u3HKe HE CKOBBIBAET TBOPYECKYI0 HMHULIMATHBY YUYUTENEH M NPEAOCTaBISET
BO3MOKHOCTH JUJIsl PEajM3alMy Pa3MYHBIX METOIWYECKUX MOIAXOMOB K TPENOAaBaHUI0 (PH3UKK Ha
yrayOn€HHOM YpOBHE MPH YCJIOBUH COXPaHEHUs 00s3aTeNbHON YacTH COAep KaHus Kypca.

Qdusnka kKak Hayka O HamOoyiee OOIMMX 3aKOHAX NPUPOABI, BBICTYMAsi B KadecTBe y4eOHOro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIA4 B CHCTEMYy 3HAaHHH 00 OKpy’KaroIleM MHpe.
[IxonpHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOIIMH AT €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JISXKAT B OCHOBE MPOLIECCOB U SIBJICHUMN, N3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dusnueckoii reorpadueii u acrponomueit. crnonb30BaHNe U aKTUBHOE MPUMEHEeHHe (PH3UYeCKIX 3HAHUN
ONpeNeNuiIo Xapakrep Hu OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cdepe SHEPreTHKH,
TPAHCIIOPTA, OCBOEGHUSI KOCMOCA, MOJIy4eHHs] HOBbIX MAaTE€PHAJIOB C 3a/laHHBIMU CBOWcTBaMH. U3yueHne
¢u3NKH BHOCHT OCHOBHOW BKJan B (POPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapTUHBI MHpa
oOyuaroierocsi, B GOpMUPOBAHHE YMEHUH MPUMEHSTh HAYYHBIH METOJ MO3HAHUS MPU BBITIOJHEHUH UMH
y4eOHBIX UCCIICOBAHMIA.

B ocHoBy kypca (pusuku Ha ypoOBHE CpemHero odmero oOpa3oBaHUs MOJOKEH PSI UIEH, KOTOPbIE
MOYKHO pPacCMaTPHUBATh KaK MPHHLIMIIBI €10 TOCTPOSHHSI.

Hoen uenocmnocmu. B cOOTBETCTBMM C HEHl KypC SIBISIETCS JIOTMMECKHU 3aBEPLIEHHBIM, OH
COIEPKUT MaTepuaj W3 BCEX pas3lnesioB (PU3HMKH, BKIFOYA€T KAaK BOMPOCHl KJIACCHYECKOW, TaK U
COBPEMEHHOM (PU3HKHL.

Hoen zenepanuzayuu. B coorBercTBUU ¢ HeW Marepuad Kypca (pusuku oObenuHEH BOKpPYT
¢usnueckux Teopwil. Bemymmm B kypce sBisiercs (OPMHUPOBAHHE NPENCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€PHH, BEIIECTBE U TMOJIE.



Hoen cymanumapuzayuu. E& peanmzanys TNPEANoNaraeT HCIONb30BAHHE T'yMaHUTAPHOTO
noTeHmana GU3NIECKOi HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHUs (PU3UKH C PA3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJOTHYECKUMH MTPOOIEMaMH.

Hoesa npuknaonoit nanpasiennocmu. Kypc ¢usuku yrnyOn€HHOrO YpOBHS MpeArojiaraert
3HAKOMCTBO C HIMPOKHM KPYIrOM TE€XHHYECKUX M TEXHOJOIMYECKHX MPUIOKEHUH M3YYEHHBIX TEOpUH U
3akoHOB. IIpn 3TOM paccMaTpuBarOTCS Ha yPOBHE OOIIMX MPEICTABICHUH U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoes rxonozuzauuu peannsyercs MocpencTBOM BBEIEHHS SJIEMEHTOB CONEPIKAHMSI, MOCBIIIEHHBIX
SKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKHM M TEXHOJIOTHH, a
TakxKe 00CyKaeHHs mpodJIeM paLlOHAIBHOTO PHPOIOTIONB30BAHMUS M HKOJOTHYECKOH O€30MacHOCTH.

OcBoeHue copepskaHusi TPOrpaMMbl MO (PU3UKE AODKHO OBITh TOCTPOSHO HAa NPUHIHIAX
CHCTEMHO-/IEATENIbHOCTHOrO moaxona. Jns ¢usuky peanusauuss 3TUX NPUHIHUIOB Oasupyercs Ha
UCTIOJIB30BAHUU CaMOCTOSITEJIPHOTO 3KCIIEPHUMEHTAa KaK IMOCTOSIHHO NelicTByromero (akropa y4eOHOTro
npornecca. [ yriayOnéHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSITENIBHOIO YUEHHYECKOTO SKCIEPUMEHTA,
BKJIFOYAOIIETO (PpOHTANbHbIE YUEHHUYECKHE OMBITHI MPU HU3yYEHHH HOBOIO MarepHaia, jJadopaTopHble
padotel u paborel mpakTUKyma. llpu 3TOM BO3MOKHBI 1Ba croco0a peanusanuu (PU3NIECKOTO
npakTukyma. B mepBom ciydae mpakTukyMm mnposoautcs nubo B koHme 10 m 11 kmaccos, nmubo mocne
NEPBOTO M BTOPOTO IMOJYTOAUH B KAKAOM U3 3THUX KiaccoB. Bropoii cnocod — 310 mHTErpamnust padbor
NpPakTHUKyMa B CHCTeMYy JIaDOpaTOpPHBIX palOT, KOTOPBIE MPOBOIATCA B IMPOLIECCE H3YUEHUs pasnena
(remsr). ITpu 3TOM mox paboTamMu MPaKTHKYMa IMTOHUMAETCSl CAMOCTOATENBHOE HCCIENOBAHNUE, KOTOPOe
MPOBOIUTCS MO PYKOBOACTBY CBEPHYTOr0, 000OINEHHOTO BUAa O€3 MoImaroBoi HHCTPYKLIUH.

B mporpamme mo ¢u3MKe cuUCTeMa YYEHHUYECKOro OHKCIepuMeHTa, JabopaTopHbIX padoT u
NPaKTUKyMa TIPEACTaBICHA COUHBIM IMepeyHeM. BpIOOp TEeMaTHUKH Uil 3THX BHIOB YYEHHYECKHX
NPaKTUYeCKHX padoT OCYyIIECTBISETCS Y4YaCTHUKAMU O0pa3oBATENbHOrO MpoLecca UCXONsd W3
OCOOEHHOCTEH MOYPOYHOTrO MJIAHUPOBAHUS W OCHaIeHus1 kabunera ¢usuku. [Ipu sToM obecneunBaercs
oByaieHue OOyYarOIIMMUCS YMEHHUSIMU IPOBOIUTH MpPsSIMble U KOCBEHHbIE W3MEPEHMs, MCCIICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMUYMH U TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEAJIOKEHHBIX THITOTES.

Bonpimoe BHUMaHME YAENSETCS PEIISHHIO PAcUETHBIX M KA4eCTBEHHBIX 3amad. Ilpm sTtoMm mms
PACYETHBIX 3a/1a4 MPHOPUTETOM SIBJITIOTCS 3a/1a4M C SIBHO 3aJaHHOH M HESIBHO 3aJaHHON (pu3ndeckoi
MOJIEJNIBIO, TIO3BOJISIFOINNE TPUMEHSTh W3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOrO paszeia
Kypca, Tak W HMHTETPUPYs NPUMEHEHHE 3HAHUH M3 pas3HbIX pas3nenoB. s KayeCTBEHHBIX 3a/1ad
NPUOPUTETOM SIBIIFOTCS 3aaHUsI Ha OOBSICHEHHe/TIPenCKa3aHnue NMPOTeKaHWs (PU3NUECKUX SIBICHUN U
NPOIIECCOB B OKPY’KaroIIeH sku3HHU, TpeOyromue Beidopa Gpr3ndeckoil Moenu sl CUTYallH MPaKTHKO-
OPUEHTHPOBAHHOTO XapakTepa.

B cooreerctBun ¢ tpeboBanusimu PI'OC COO k marepuaibHO-TEXHUYECKOMY OOECTICUEHHIO
yaeOHOro mpouecca Kypce (usuku yriyOJEHHOTO ypOBHS Ha YPOBHE cpemaHero odmero odpa3oBaHUs
NOJDKEH U3y4aTbCs B YCJIOBHSIX mpeaMeTHOro kabunera. B  kabunere (u3uKM JOKHO OBITH
HeoOxonuMoe JtabopatopHoe 00OpyIOBaHME MJISi BBIOJHEHHs yKAa3aHHBIX B Iporpamme Mo (usmke
YUEHHUYECKHUX OIBITOB, Ja0OpaTopHbIXx pabor u padoT NpakTUKyMa, a TaKXKe IEMOHCTPALHOHHOE
obopynoBaHue.

JeMmoHcTpanornHoe obopynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C NMPHHLUIIOM MHHUMAJIBHOM
IOCTaTOYHOCTH U O0ECNEeUMBAeT IOCTAHOBKY NEPEYHCICHHBIX B IMPOrpamMme Mo (U3UKE KITFOUYEBBIX
OEMOHCTpPAlMiA Al HMCCIENOBAaHUS HM3y4aeMbIX SBJICHUH M MPOLECCOB, OMIHMPHYECKUX U
(yHIaMEHTANbHBIX 3aKOHOB, HX TEXHUYECKIX TPUMEHEHUH.

Jlaboparoproe oOopynoBaHuE IJIsl YYEHHYECKHUX MpPaKTHYeCKUXx paboT Qopmupyercs B Buae
TEMATHUYECKIX KOMIUIEKTOB M O0ECNEeunBaeTCsl B pacyére OQHOTO KOMIUIEKTa Ha JBYX OOYYarOLIMXCS.
TemaTuueckne KOMITIEKTHI JJaOOPaTOPHOTro 000PyIOBaHUS JOJDKHBI OBITH OCTPOESHBI HA KOMIUIEKCHOM
UCTIOJIB30BAHNH aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX N3MEPHUTENbHBIX CHCTEM B
BUzie LU POBBIX JaOOPaTOPHIL.

OCHOBHBIMH LIEJISIMH M3Y4eHUS (PU3UKU B 0OIIEM 0Opa30BAHHUHU SBISIFOTCA:

dopmMupoBaHHE HHTEpPECa U CTPEMIICHHs] OOYHYAIOLIMXCS K HAYYHOMY HW3yYEHHUIO NPUPOJBI,
Pa3BUTHE UX WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;



pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHWA U (OPMHUPOBAHHME HCCIENOBATEIBCKOTO
OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

¢dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJIbTaTa U3y4eHHUs] OCHOB CTPOCHUS MATEPUH U
(byHOaMEeHTaIbHBIX 3aKOHOB (PU3UKHY;

bopmupoBaHHe YMEHUIH OOBACHATH SIBJICHUS C MCIIOJNB30BaHHEM (PU3NUECKUX 3HAHWHA U HAYYHBIX
JOKa3aTeJbCTB;

dbopmMupoBaHHE TPEACTABICHUH O ponu (U3MKK [T PA3BUTHUS OPYTUX ECTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOT U,

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymed mpodeccHOHaTbHOH AeATENbHOCTH,
CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K AabHEHIeMy OOY4YEeHHIO B 3TOM HAIPABICHHUH.

JlocTiokeHne 3THX Lenell o0ecrneynBaeTcsl peleHueM CIenyoIuX 3a1ad B MpoLecce HU3yUeHHs
Kypca (pHM3UKH Ha YPOBHE CpeHEero od1mero oopa3zoBaHus:

npuodpereHne CUCTeMbl 3HAaHMH 00 O0muX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIFOYAsT MEXAHUKY, MOJEKYJSIPHYIO (U3MKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY H 3JIEMEHTHI
acTpo(U3HKH;

dbopmMupoBaHHE YMEHUI NPUMEHATH TEOPETHUECKUE 3HAHUSA 1151 OOBSICHEHUS] (PU3UUECKUX SIBICHUN
B IIPUPOAE U JIJIs IPUHATHUS MPAKTHUECKUX PELICHUH B IOBCEIHEBHOM JKHU3HH;

OCBOEHHE CIOCOOOB PELIeHNsT Pa3IMYHBIX 33/1a4 C SIBHO 3aJaHHOH (PU3MUECKON MOJENbIo, 3ajad,
MOJPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3AaHNe (PU3NIECKON MOMENH, aleKBaTHOM yCIOBUSAM 3aa4H, B
TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa,

NOHMMaHWe (U3NYECKUX OCHOB U TNPUHLWIIOB JEHCTBUA TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTHIECKHX MPOLIECCOB, X BJIUSHUS HAa OKPY’KAIOIIYIO CPEAy;

OBJIQJICHUE METOAAMU  CaMOCTOSITEJIbHOrO  IUJIAHUPOBAHUSI W TNPOBEACHUs  (PU3MUECKUX
SKCIIEPUMEHTOB, aHAJIN3a M WHTEPIpEeTaluyd UHPOPMALMH, ONPENEIeHHs] TOCTOBEPHOCTH IOJYYEHHOTO
pe3yJbTarta,

CO3laHW€ YCJOBUW Uil Pa3BUTUS YMEHUH MNPOEKTHO-UCCIEAOBATENbCKON, TBOPYECKOM
NesTeIbHOCTH,

pa3BHTHE UHTEpeca K cepaM mpodheCCHOHABHON eI TENbHOCTH, CBSI3AHHOU ¢ (PU3UKOM.

B coorserctBun ¢ Tpebosanusimu PI'OC COO yrnyOnéHHBIA ypOBEeHb H3y4UeHHs Yy4eOHOTro
npeamera «®Pu3uka» Ha ypoBHE cpemHero oOmero o0pa3oBaHUS BBIOMpaeTCs OOYYAIOLIUMICH,
TUTAHUPYIOIUMH MPOJODKEHHE 00Pa30BaHuUs IO CIIEHUANBHOCTIM (PH3UKO-TEXHUIECKOTO PO IS,

Ha wusyuenue ¢usuku (yriayOn€éHHBI ypOBEHb) Ha YpPOBHE cpemHero olmero oOpa3oBaHUs
orBoguTtcs 340 dacos: B 10 kimacce — 170 gacos (5 wacos B Heneno), B 11 knacce — 170 gacos (5 4acoB B
HEMIeJTI0).

[Ipennaraembiii B mporpamme mo ¢u3uke nepedeHb JabopaTOPHBIX M TMPAKTHUECKUX padboT
SBJIIETCS PEKOMEHJOBAHHBIM, YUHUTENb AENaeT BBHIOOP MPOBEACHUsS Ja0OpaTOPHBIX paboOT M OMBITOB C
yu€TOM WHINBUAYAIbHBIX OCOOEHHOCTEH 00yHarO X CS.



COAEP/KAHUE OBYYEHUA
10 KJIACC

Pasnen 1. HayuHblil MeTO NO3HAHUSI IPHPOABI.

dmnka — (QyHAaMeHTanbHas Hayka O mnpupoxe. HayuHblii MeTox TMO3HAHMA W METOABI
ucclenoBaHus (PU3NIECKUX SBICHUH.

DKCHEePUMEHT B TEOPHs B IpoIiecce MO3HaHus pupoasl. HalOmonenne u skcnepuMeHT B pr3uke.

Crnioco6bl n3MepeHust Pr3MuecKrux BEIWYHH (2HAJIOTOBBIE U U(POBBIE H3MEPUTENbHBIE TIPUOOPEI,
KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[MorpemwHocTH M3MepeHni (PU3NIECKUX BETHMUNH (AOCOMOTHASI K OTHOCHTENBbHAS).

MonenupoBanue (U3NIECKUX SIBJICHUN U MPOLIECCOB (MaTepuaibHAas TOUKA, aDCONOTHO TBEPHOE
TEJO, UACAbHAS JKUAKOCTh, HACANbHBIN ra3, ToUeuHbIH 3apsan). I unoresa. @usnveckuii 3aKOH, TPaHULIBI
€ro NpuMeHnMocTH. Pusndeckast TEOpUsl.

Ponb u mecto ¢pusuku B POpMHPOBAHUN COBPEMEHHON HAyYHOH KapTHUHBI MHUPA, B MPAKTHUYECKON
NEeITEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

HsmepeHne cuibl TOKa M HaNpsDKEHUs] B LEMH MOCTOSIHHOIO TOKAa MPU MOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX IPHOOPOB.

3nakoMcTBO ¢ 1HppoBoit naboparopueit no pusuke. [Ipumeps! n3mMepeHus: GU3MUECKUX BEITHYUH
IIPU [TOMOLIY KOMIbIOTEPHBIX JATUHUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBkeHrne. OTHOCUTENBHOCTh MEXaHUUeCKOro ABmxkeHus. CucreMa oTcuéra.

[Ipsimast u oOpaTHast 3aa491 MEXAHHKH.

Panuyc-BexTop MaTepuanbHON TOUKH, €ro MPOEKIUHU HA OCH CUCTEMBI KOOpAUHAT. Tpaekropusl.

[Tepemeruenue, CKOpOCThb (CPEOHsIsI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOUYKH, UX TPOEKLIUU Ha OCH CUCTeMBbI koopAnHaT. Cllo)keHHe NIepeMeLeHUI U CI0XKEeHHE CKOPOCTe.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TNPSMOJMHEHHOE [ABM)KEHHE. 3aBHCUMOCTb KOOpAMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUAIbHOW TOYKH OT BPEMEHH U UX TPa(uKH.

CobonHoe nmaneHue. YckopeHne cBOOOIHOro naneHus. J{Bikenne tena, OpOIIeHHOro MO YIJIOM
K FOPU30HTY. 3aBUCHMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHUs MaTE€pPUAIbHON TOUKU OT BPEMEHHU U HX
rpadpuku.

KpuBonuneitHoe nBuxeHue. JIBrkeHUE MaTepuaibHOW TOYKH IO OKPYXXHOCTU. YTJoBas H
NnuHeiHas ckopocth. [lepron u vactora oOpamenus. LieHTpocTpemMuTebHOe (HOPMAaIbHOE), KacaTesIbHOE
(TaHT€HLMANIBHOE) | MTOJIHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE IPOLECChl: CIHUAOMETP, ABUXXEHHE CHApSIOB,
LIETTHbIE, IIeCTePEHYAThIE 1 PEMEHHBIC TIepeiadH, CKOPOCTHBIE JTH(PTHL.

JHemoncmpayuu.

Mogenb cucTeMbl OTCUETa, MILTFOCTPALMsI KUHEMAaTHYECKUX XapaKTePUCTHK JABM)KEHUS.

Crioco0bl HccneoBaHuUs IBUKEHHHN.

NnmrocTtpanus npenenbHOro nepexoaa 1 UsMepeHrne MrHOBEHHOM CKOPOCTH.

IIpeobpazoBanne NBIDKEHHUH C UCIIOIB30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3AyX€E U B pa3pesK€HHOM NPOCTPAHCTBE.

Habmronenne nrokeHus Tena, OpOIIEHHOrO MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

Hanpasienue ckopocTH Npu ABMXKEHUH IO OKPYKHOCTH.

[IpeoOpa3oBaHue yIriaoBO CKOPOCTH B PEAYKTOPE.

CpaBHeHue MyTel, TPACKTOPUA, CKOPOCTEH NBUKEHHUsS] OAHOTO U TOTO JK€ TeJa B Pa3HBIX CUCTEMax
OTCUETA.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

H3yueHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONpeAeIeHUs] MTHOBEHHOM CKOPOCTH.



Hsmepenne yckopeHuss MpU MPsIMOJIMHEHHOM pPaBHOYCKOPEHHOM JBI)KEHUM IO HAaKJIOHHOMN
MJIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHH.

Usmepenne yckopeHust cBOOOAHOrO maaeHus (PEKOMEHIOBAHO HCIIONb30BaHHE LH(PPOBOI
naboparopun).

Usyuyenne nBUKEeHUS Tena, OPOLIEHHOTO TOPH3OHTaNbHO. lIpoBepka rumoTesbl O MNPsIMON
MPOMOPLIMOHAIBHOMN 3aBUCUMOCTH MEXKY AalbHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TeJa.

H3yuenune nBukeHUs Tea MO OKPYKHOCTHU C MOCTOSHHOM MO MOIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tiepuoa oOpaleHusi KOHUIECKOTO MasiTHUKA OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

Ilepsbiii 3akoH HbroTOHa. HMHepumanbHble CUCTEMBI OTCU€Ta. lIpUHIMI OTHOCHUTENBHOCTH
Ianmunes. HenHepumanbHble CHCTEMBI OTCUETA (OTIpENeNeHue, MPUMEpHI).

Macca tena. Cuna. IIpyHumn cynepno3unuu Cul.

Bropoii 3akon HeroToHA 111 MaTepuanbHOU TOYKH.

Tpernii 3akoH HbIOTOHA 117151 MaTEPUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTb MPaBUTALIMOHHON U MHEPTHOM MacChl.

Cuna TspKecTH. 3aBHCHMOCTh YCKOPEHMsI CBOOOTHOIO MAJE€HUS OT BBICOTHI HAJl MOBEPXHOCTBHIO
IUTAHETBI U OT reorpaduueckoil mupoTsl. [[BrHikeHne HEOECHBIX TeJT U MX CIyTHUKOB. 3akoHbI Keruepa.
IlepBas kocMu4ecKkast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrKxyIerocs ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHs CKOJBbXKEHUS U cuia TpeHus mokosi. Kosddunuenrt
TpeHusi. Cuna CONpOTUBIIEHUS NIPU ABM)KEHUH Tejla B )KMJIKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTENIBHOT'O IBUKEHHUSI.

Hasnenue. I ugpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue ycTpoiicTBA U TEXHOJNOTMYECKHE  IPOLIECCHl:  MOALIMIHUKH,  JBUXXEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaburoneHne ABYDKEHMSI TEJ B MHEPLUABHBIX 1 HEMHEPLHUAJIBHBIX CHCTEMAX OTCUETA.

IIpuHIMI OTHOCUTENBHOCTH.

Kauenue aByX LWJIMHAPOB WM LIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHUe paBHOMENHCTBYIONIEH MPUIOKEHHBIX K TeJly CUJI C IPOU3BEIEHHEM MacChl TeJa Ha ero
YCKOpEHUE B MHEPLIMAJIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIUX B PE3YJIbTaTe B3aUMOAECHCTBUS TE.

H3mepenne Macc no B3aMMOAECHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJEHUH.

[lenTpoOekHBIE MEXAHU3MBI.

CpaBHeHue CUJT TPEHHUS MOKOsI, KaU€HUsI U CKOJIb)KEHMUSI.

Yuenuueckuit sxcnepumenm, n1abopamopusie pabomol, RPAKMUKYM.

Usmepenne paBHONEHCTBYOIIEH CHJT TIPU IBHXKEHUN OpPyCKa MO HAKJIOHHOH IJIOCKOCTH.

IIpoBepka runoTe3bl O HE3aBUCHUMOCTH BPEMEHU JIBIDKEHMsI OpycKa IO HAKJIOHHOH IJIOCKOCTH Ha
33JaHHOE PACCTOsTHUE OT €0 MaCChL

HccnenoBanue 3aBUCMIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY)KUHE U PE3HHOBOM 00pasie, OT
ux pedopmanuu.

UzydeHne NBUKEHUS CHCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uepe3 NETKui OJIOK.

H3mepenne koa(duirienta TpeHus No BeanduHe yriaosoro kodgdunnenta 3aBucuMoctu Fr(N).

UccnenoBanue nBUXKEHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C TMEPEeMEHHBIM Ko3(dduumeHTOoM
TPEHUSI.

Hsyuenue nBukeHUs Ipy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamura meépoozo meia.



AbcomoTtHo TBEpHOE Teno. [locTynarensHoe M BpamareabHOe JBHKEHHE TBEPAOro Tesna. MOMEHT
CHJIBI OTHOCHUTENbHO Ocu BpaiueHus. Ilneuo cunbl CrnoxeHue cujl, NMPUIOKEHHBIX K TBEPIOMY Temy.
Llentp Ts>KeCTH TENA.

YcnoBust paBHOBECHUS TBEPAOTO TENA.

YcroitunBoe, HeycToUnBOE, Oe3pa3InYHOE PABHOBECHE.

TexHuueckue yCTpPONWCTBA M TEXHOJONMYECKHE TMPOLECCHI KPOHIITEHH, CTPOUTENBHBIA KpaH,
peéryaTble KOHCTPYKLIUH.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hccnenosanue yCcioBUi paBHOBECHS TBEPIOIO TEJA, UMEIOLIErO OCh BPALLECHMUS.

KoncTpynposanue KpOHIITEHHOB U PaCU€T CHIT YIIPYTOCTH.

Hsydenne ycTOMYMBOCTH TBEPAOIO TENA, UMEIOLIEro MIOLAaab OMOPhL

Tema 4. 3axonsl coxpanenus é Mexanuxe.

Hmnynbc MaTepuasbHOM TOYKHM, CHUCTEMBbl MaTepHalbHBIX TO4deK. LIeHTp Macc cucremsl
MaTepUaNbHBIX TOUEK. Teopema O ABUIKEHUH LIEHTPa Macc.

Hmnynbe CUibl 1 U3MEHEHUE UMITYJIbCA TeJIa.

3aKOH COXpaHEHUs] UMITyJbCa.

PeakxTuBHOE NBUXKEHUE.

MowmeHT nmnysbca matepuanbHOW Touku. IIpencrasBieHune O COXpaHEHMM MOMEHTA HMITyJbCa B
LEHTPAIbHBIX MOJISAX.

Pabora cunbl Ha ManoM M Ha KOHEYHOM mepemelrneHuu. I 'paduyeckoe mpencraBieHue padoThI
CHUJIBL

MOILHOCTE CUIBL.

Kunerndeckass sHeprusi MaTepuaipbHOW TOukd. Teopema 00 M3MEHEHWH KWHETHMYECKOH >HEPTUU
MaTepUAIbHON TOUKHU.

IloreHunanbHble U HenoTeHUUaIbHble cuibl. [lorennuanbHas sHeprus. IloTeHuManbHas 3HEprus
ynpyro nehopMupOBaHHOH MpykuHbL [loTeHLIMaNbHast SHEPryus Tejla B OJHOPOJHOM T'PABUTALIMOHHOM
nojie. [ToTeHLmanbHas YHEPTUSA TeNa B IPABUTALIOHHOM I10JI€ OJHOPOAHOIO Iapa (BHYTPH U BHE IIapa).
Bropas kocMuueckast CKOpOCTb. TpeThst KOCMUUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUAIBHBIX CHJI C U3MEHEHNEM MEXaHHMYECKOW SHEPIHH CUCTEMBbI TeJI. 3aKOH
COXPaHEHUs1 MEXaHUYECKOW SHEPTUH.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHeHue bepHyaum [  UA€adbHOW OKUAKOCTH KaK CJIEACTBHE 3aKOHA COXPAHEHHsS
MEXaHUYECKON S3HEPTUU.

TexHudeckue yCTpONWCTBA U TEXHOJOTMYECKHE MPOLIECCHI. JBHXKEHHE PAKET, BOAOMET, KOMED,
NPY>KUHHBIA HCTOJIET, TUPOCKOTL, (PUTYPHOE KaTAaHHE HA KOHbKaX.

JHemoncmpayuu.

3aKOH COXpaHEHUs] UMITyJbCa.

PeakxTtuBHOE NBUXKEHUE.

HsmepeHne MOIHOCTH CUJIBL.

H3mMmeHeHne sHepTUH Tela MPH COBEPIICHUN pabOThI.

B3anmuble mpeBpalieHusi KHHETHYECKONW U MOTEHLUANIBHON 3HEPTrUuil NpHU AEHCTBUM HA TEJO CHUJIBI
TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHne SHeprur npu CBOOOAHOM TIAICHHU.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hsmepenue nummynbca Tesa No TOPMO3HOMY Iy TH.

H3mepeHne CHITBbI TSTH, CKOPOCTH MOJIENH 3JIEKTPOMOOHIIS M MOIHOCTH CHJIBI TSITH.

CpaBHeHue U3MEHEHUs UMITYJIbCa Teja C UMIYJbCOM CHJIBL.

Hccnenosanue cOXpaHEHUs UMITYJIbCA IIPHU YIIPYTOM B3aMMOJEHCTBUH.

HsmepeHne kMHETUYECKONU SHEPTUH TeJla IO TOPMO3ZHOMY My TH.



CpaBHEHNE H3MEHEHUS IOTEHLUAIBHON SHEPTUN NPYKUHBI C pabOTOH CHUJIBI TPEHHUS.

Omnpenenenue pabOTHI CHITBI TPEHUS TPU IBHXKEHUH TeJIa 110 HAKJIOHHOW TUIOCKOCTH.

Paszpea 3. Mosiexyasipaasi pU3HKA U TEPMOAHHAMHKA.

Tema 1. Octogsl MONEKYIAPHO-KUHEMUUECKOT MEOPU.

OCHOBHBIE TOJIOKEHUST MOJIEKYJIsipHO-KuHeTndeckoil Teopun (MKT), ux ombiTHOe 000OCHOBaHUE.
Huddysusa. BpoyHoBckoe nBmkeHHe. XapakTep IOBMKEHHS W B3aUMOACWCTBUS YaCTHI] BELIECTBA.
Monenu CTpOoeHus ra3oB, KUAKOCTEH W TBEPABIX TeN U OOBSICHEHHE CBOHCTB BEIIECTBA HA OCHOBE STHX
Moneseit. Macca u pa3mepsl MoJiekyst (aTomoB). Konmmdectso Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u criocoOb! e€ nsmepenus. Illkana remneparyp Llenbcust.

Mogene HuaeanbHOrO rasa B MOJEKYJISIPHO-KUHETUYECKON TEOPHUHU: YaCTHULbl ras3a JBHXKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

la3oBble 3akoHbI. YpaBHeHue Menneneesa—Kaneiipona. AOconroTHas Temmeparypa (Iokaia
temneparyp Kenpsuna). 3akon JlansroHa. M3ompouecce! B HAEaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJMUYECTBOM
BemecTBa. I paduueckoe npeacraBieHne H30MPOLECCOB: U30TepMa, H30X0pa, u3obdapa.

CBsi3b MeXAy IaBJIeHHEM M CpeAHel KHWHETHYeCKOW 3Heprueil MoCTyMnaTeJbHOro TEerJIOBOro
IBWDKEHUS] MOJIEKYJl HIEAJbHOrO Ta3a (OCHOBHOE YpaBHEHHME MOJEKYISIPHO-KHHETHUECKOH TeopHuu
UI€aIbHOTO ra3a).

CBsi3b aOCOJIIOTHOUW TeMIEpaTypbl TEPMOAMHAMHYECKOH CHCTEMBI CO CpeNHeW KHHETHYECKOM
SHEPruen NoCTynaTeNbHOrO TEIIOBOrO JBWKEHUS €€ YaCTHULL.

TexHuueckne yCTPOWCTBA U TEXHOJOTMYECKHE MPOLIECChl TEPMOMETp, OapoMmerp, MOJy4YeHHE
HAaHOMATEPUAJIOB.

JHemoncmpayuu.

Mogaenu IBHKEHUS YaCTULL BEIECTBA.

Mopnenb OpOYHOBCKOTO JIBHIKEHUSI.

Buneoponuk ¢ 3anmcero peanrbHOro OpPOyHOBCKOTO IBHYKEHHUSI.

Huddysus sxkuakocreit.

Mopnens onbita IITepHa.

IIputskeHne MOJIeKyI.

Mogenu KpUCTANINYECKUX PEIIETOK.

Habmronenne u uccnenoBannue H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, n1abopamopsie pabomot, RPAKMUKYM.

HccnenoBanue npoiecca yCTaHOBIEHHS! TETIJIOBOTO PABHOBECHS! IIPH TEIUIOOOMEHE MEXKIY ropsiueit
1 XOJIOJHOH BOAOM.

UsydyeHne  W30TEPMHUECKOro  mponecca  (PEKOMEHIOBAHO  HCIOJb3OBaHHE  HH(POBOH
naboparopun).

H3yyenne n30xopHOro npouecca.

Uzyuenue n3ob6apHOTro mporecca.

IIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tenioevie mamiunol.

Tepmonnnamuyeckast (TJ]) cucrema. 3amaHue BHEIIHUX YCJIOBHHA JJIsl TEPMOIUHAMUYECKOM
cucteMbl. BHelHue 1 BHyTpeHHHUe napaMeTpbl. [lapaMeTpbl TepMOAMHAMHUYECKON CUCTEMbI KaK CpeIHNe
3HAYEHUs BEJIMYUH, ONMHUCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOIMMYECKOM YPOBHE.

Hynesoe Hawano TtepmoauHamuku. CaMONpon3BOJbHAsE pejakcauuss TepMOAMHAMHYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogene uaeanpbHOrO rasa B TEPMOJMHAMHMKE — CHUCTEMa YpaBHEHMI: ypaBHeHHEe MeHpaeneeBa—
KnaneiipoHa u BbIpakeHUE NJI1 BHYTPEHHEN SHEPrUM. Y CJIOBUS NPUMEHUMOCTH 3TOM MOAENU. HHU3Kas
KOHLIEHTpALlMsl 4acTHUL], BbICOKHE TeMIlepaTypbl. BripakeHue s BHYTpEHHEH SHEpruu OJHOATOMHOIO
UEANbHOrO rasa.

KBa3ucratuyeckue U HECTaTUYECKHE MTPOLIECCHI.

OnemeHTapHas padora B TepMoamHamuke. Brraucienue padoTel mo rpaduky mporecca Ha pV-
auarpaMMe.



Tennonepenaya kak cnocod U3MEHEHUsI BHYTPEHHEH 3HEPTUH TEPMOAMHAMUYECKOH cuCTeMbl Oe3
coBepieHust padoTsl. KOHBEKIINS, TETIONPOBOAHOCTD, U3JTyUEHHE.

KonnvectBo Temnorel. TennoéMkocTh Tena. YaenbHas U MOJpHAs TEIIOEMKOCTHU BeEIECTBa.
YpaBHenue Mailepa. YnpenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér KOJIM4YeCTBAa TEIUIOTHI MPHU
terutonepenaue. [lonsTie 06 annadbatHOM mporecce.

ITepBrIii 3akOH TepMoanHAMUKU. BHyTpeHHss sueprusi. Konndyectso TemmoTsl u pabota Kak Mephbl
W3MEHEHHUs] BHYTPEHHEHN SHEPTrun TEpMOANHAMUYECKON CHCTEMBL

Btopoii 3akOH TepMOIMHAMUKM Uil PaBHOBECHBIX IPOLIECCOB. Hepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME TEPMOAWHAMHYECKOW CHCTEMBbl MNPOXOAUT €NWHCTBeHHass anuadarta. AOcomroTHas
TeMIeparypa.

BTtopoii 3aK0H TepMOAMHAMUKHU Il HEPABHOBECHBIX MPOLIECCOB. HEBO3MOXKHO MepeaaTb TEeIIoTy
or Oonee xonomHOoro Ttena K Oojee Harperomy Oe3 kxommeHcauuu (Kmaysmyc). HeobpatumocTs
MPUPOJHBIX MTPOLIECCOB.

ITpunuune! gericteus TermoBbix MamuH. KT/

MaxkcumanbsHoe 3Hauenue K11/, Huxa Kapno.

DKOJIOTUYECKHE AaCMEeKThl HCIOJb30BAHUSI TEIUIOBBIX JBHUrareneil. TermoBoe 3arps3HeHUe
OKpY>Karolen Cpenbl

TexHuueckue yCTpONWCTBA M TEXHOJOTMYECKHE MPOLIECCHL  XOJIOAMJIBHUK, KOHIULMOHED,
OM3ENbHBIA 1 KapOIOpaTOpHBIA NBUTATENH, MapoBas TypOMHA, MOJyUYeHHE CBEPXHH3KHUX TEMIIEparTyp,
YTUIN3aLMS ~ «TEIUIOBBIX»  OTXONOB €  MWCIOJNb30BAHMEM  TEIJIOBOIO  HAcOCa,  YTHIN3ALMs
OMOOPTraHNYECKOTO TOTUINBA JUIsl BEIPAOOTKH «TETIJIOBOI» M JIEKTPOIHEPTHH.

JHemoncmpayuu.

H3MmeHeHHne TemMrepaTyphbl Py aanadaTHYeCKOM PacIlIuPEeHNH.

BosaywmHoe orauso.

CpaBHeHHE yOETbHBIX TEIJIOEMKOCTEHN BEIIECTB.

CrniocoObl M3MEHEHUs! BHYTPEHHEH SHEPTHH.

UccnenoBanue anmadaTHOro npouecca.

KomnbroTepHble MOZI€NH TEMIOBBIX JBUraTeNeH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

HsmepeHune yaenbHON TEIIOEMKOCTH.

Hccnenosanue npouecca OCTbIBaHUS BELIECTBA.

UccnenoBanue anmadaTHOro npouecca.

H3yueHune B3aUMOCBSI3U HEPIUU MEKMOJIEKYJISIPHOTO B3aUMOZEHCTBUS U TeMIlepaTypbl KUIIEHUS
JKUIKOCTEH.

Tema 3. Azpecammnsie cocmosnus eemjecmed. Mazoevie nepexoosl.

[TapoobpasoBanue u koHneHcanus. Mcnapenue u kunenue. Y AelibHas TEIJIOTA MapooOpa3oBaHUs.

Hacbiennsle u HeHachlllieHHble napbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTHM U JIaBJIEHUS
HACBIIIIEHHOTO T1apa OT TEMIEPaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa HACBILIEHHOTO Mapa. 3aBUCHMOCTb
TEMIIEPaTypbl KUIIEHUS OT AaBJIE€HUS B KUIKOCTH.

Braxxaocts Bo3nyxa. AOCONMIOTHASI U OTHOCHUTENbHASI BIAKHOCTD.

Teépnoe Temo. Kpucramumdeckne u amopdHble Tena. AHH3OTPOIUS CBOWCTB KPHUCTAJUIOB.
[TnaBnenne 1 KpucTau3anys. Y neibpHas Teriora miasneHus. Cyomumanus.

Hedopmarnun tBépmoro tena. Pactsokenue n cxarue. Cnsur. Monyne FOnra. Ilpenen ympyrux
nedopMaruii.

TeroBoe pacmupeHue SKUOKOCTEH W TBEPABIX T, OOBEMHOE U JIMHEHHOE pacIIHpeHue.
AHTapMOHHU3M TEIUIOBBIX KOJEeOaHMH YaCTHIl BEINECTBa KaK NMPUYMHA TEIUIOBOTO pacIIMpeHws Ted (Ha
Ka4eCTBEHHOM yPOBHE).

IIpeobpazoBanue suEepruu B (pa3oBbIX Mepexoaax.

YpasHeHue TerioBoro danaHca.

IToBepxHocTHOE HaTspKeHHE. KO3 pHuumeHT noBepxXHOCTHOrO HaTsDKeHUs. KanmuisipHele sIBIeHHUS.
JlaBieHue oA UCKPUBJIEHHON MOBEPXHOCTHIO kuaAKocTH. @opmyna Jlamaca.



TexHnudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI. KUAKHE KPUCTAJUIbl, COBPEMEHHBIE
MaTepHUabl.

Hemoncmpayuu.

Tennosoe pacumpeHue.

CBolicTBa HaChILIEHHbBIX MAPOB.

Kunenne. Kunenune npyu NOHMKEHHOM JaBJICHUH.

HsmepeHue cuibl NOBEPXHOCTHOIO HATSKEHUS.

OnbITHI C MBUIBHBIMH TJIEHKAMU.

CmauuBaHue.

KanunnspHsle siBneHus.

Mogaenu HEeHBFOTOHOBCKON JKUIKOCTH.

CrocoObl M3MepeHus BIasKHOCTH.

HccnenosaHue HarpeBaHus U MJABJICHUS KPUCTAJUIMYECKOTO BEILECTBA.

Buner neopmanuii.

Habmronenne maneix nedopmManuii.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hsydenne 3akOHOMEPHOCTEN HUCTIAPEHUs JKUIKOCTEH.

HsmepeHnue yaenpHON TEIIOTHI IUIABJICHUS JIbAA.

Hsydenne cBOWCTB HACBILEHHBIX TapPOB.

Uzmepenne abCoMFOTHON BIAXKHOCTH BO3yXa U OLIEHKA MACChI TIAPOB B MTOMEIIEHUH.

Hsmepenne ko3 duiineHTa noBepXHOCTHOTO HATSIKEHHS.

Hsmepenune moayns FOHra.

UccnenoBanue 3aBUCUMOCTH 1ehOpMaLIK PE3MHOBOTO 00pasna OT MPUIIOKEHHON K HEMY CHJIBL

Pasnen 4. DnekrpoanHaMHuKA.

Tema 1. Jnexmpuueckoe noe.

DnexTpuzalLus Tel U e€ MpOosiBJIeHMs. DJeKTpudeckuil 3apsa. [IBa BUaa 3J1€KTPUUYECKUX 3apsI0B.
IIpoBOOHUKH, NUANEKTPUKM W TOJYINPOBOAHUKH. OJIEMEHTApHBIM 3JIEKTpUYECKUN 3apsii. 3akoH
COXpPaHEHUs BJIEKTPUYECKOro 3apsAaa.

Bzaumonetictue 3apsinos. Toueunble 3apsiabl. 3akoH KynoHa.

Onextpuueckoe noje. Ero geiicTsue Ha anekTpudeckue 3apsbl.

HanpspkénHocts saekTpudeckoro nosst. I1poOHbiit 3apsaa. JIMHUN HANPSKEHHOCTH 3JIEKTPUIECKOTO
nosisi. OIHOPOAHOE 3NEKTPUUECKOe TOJIe.

IIoTeHIMaNBbHOCTE  BNEKTPOCTATHUYECKOrO0 MOojs. Pa3HOCTE MOTEHUMANOB M HANPSKEHHE.
IloreHumanbHass SHepPrus 3apsAaa B 3JEKTPOCTATUYECKOM nosie. IIoTeHnuan 3IeKTpoCTaTUYeCKOro Mo,
CBsi3p HANPSDKEHHOCTH TOJIsT M PAa3sHOCTH TOTEHLHATIOB JUIS  SJIEKTPOCTATHYECKOro Mo (Kak
OJHOPOAHOTO, TAK U HEOIHOPOIHOTO).

IIpuHUUD Cyneprno3uLuu 3J1eKTPUUECKUX MOJIeH.

ITone Toueunoro 3apsna. [lone paBHOMEpHO 3apspkeHHOH chepbl. [lone paBHOMEPHO 3apsKEHHOTO
no oObémy mapa. [lome paBHOMEPHO 3apsOKEHHOW OECKOHEUHOH TIoCKOCTH. KapTWHBI JTHHUIMA
HaNPsDKEHHOCTH 3TUX MOJEH U SKBUIIOTEHINAIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B 5JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PABHOBECHS 3apPsIIOB.

JIM3IEKTPUKHU B 3JIEKTPOCTATUYECKOM MOJ€e. JusnexkTpudeckas NpOHULAEMOCTD BELIECTBA.

Konnencarop. DnekTpo€MKOCTb KOHIEHCATOPa. DIEKTPOEMKOCTD IMJIOCKOIO KOHEHCATOPA.

ITapannensHOE coennHeHne KOHACHCATOPOB. [locnenosaTenbHOE COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3aps’KeHHOTO KOHIEHCaTopa.

JIBM>KE€HHE 3apssKEHHON YaCTULBI B OMHOPOAHOM 3JIEKTPUYECKOM MOJIE.

Texnuueckue yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL  BJIEKTPOCKON, 3JIEKTPOMETP,
3JIEKTPOCTATHYECKAs 3aIUTa, 3a3€MIICHUE 3JIEKTPONPHOOPOB, KOHIEHCATOPhL, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

Y CTpONCTBO U NPUHLIAI AEHCTBUSA SJIEKTPOMETPA.

DIIeKTpUUECcKOe MOJIe 3aPSKEHHBIX IapUKOB.

DNeKTpUUeCcKoe MOJIE IBYX 3aps’KEHHBIX IIaCTHH.
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Mopnensb snekTpocraTudeckoro reHeparopa (Ban ne I'paada).

IIpoBOAHNKH B BJIEKTPUUYECKOM MOJIE.

DJEKTPOCTATUYECKAs 3AIIUTA.

YCTpOICTBO U AEHCTBHE KOHIEHCATOPA MOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD AJIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOpA OT IUIOIAAH TJIACTUH, PACCTOSIHUS MEXITY
HUMH U JTU3JIEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3JeKTPUUECKOr0 MOJIs 3apsKEHHOTO KOHEHCaTopa.

3apsnka U pa3pska KOHAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, n1abopamopusie pabomot, NPAKMUKYM.

OneHka cuil B3auMOAENCTBUS 3apsKEHHBIX Tell.

Habmronenne mnpeBpalieHusi SHEPrHM  3apsSHKEHHOTO KOHIAEHCATOpPA B JHEPTHI0  U3JIYUEHUS
CBETOJMO/A.

Hsyuenne npoTekaHus TOKa B LIEMH, Coepkalliell KOHIEHCATop.

Pacnipenenenrie pasHOCTH MOTEHUHANOB (HANPSDKEHUS) TPH MOCIENOBATEIBHOM COCIUHEHUU
KOH/IEHCATOPOB.

Hccnenosanue paspsna KOHIEHCATOpA Yepe3 pe3ucTop.

Tema 2. llocmoannalil 31eKmMpUdeCcKuil MoK.

Cuna toka. ITocTosiHHBIN TOK.

YcnoBus CylecTBOBaHUS MMOCTOSTHHOIO 3J1eKTpu4eckoro Toka. Mcrounuku toka. Hanpsokenune U n
SC €.

3axoH Oma AJi y4acTKa Lenu.

DNeKTpUUecKoe CONMPOTUBIIEHHE. 3aBUCUMOCTh CONPOTHUBIIEHUS] OJTHOPOAHOIO MPOBOJHUKA OT €ro
JUTMHBI U MIJIOLIAAN MTONePEYHOro ceueHus. Y 1eIbHOe CONPOTHUBIIEHHE BEIEeCTBa.

IlocnenoBarenpbHOe,  MapajuleibHOE,  CMELIAHHOE  COEJUWHEHHEe  IMPOBOAHUKOB.  Pacuér
pa3BeTBIEHHBIX dyekTprueckux tenei. [Ipasuna Kupxroda.

Pabora snexTpudeckoro Toka. 3akoH Jxoyns—JIeHna.

MOIIHOCTD 3JE€KTPUUECKOro Toka. TernnoBas MOIHOCTb, BblieisieMasi Ha pe3UcTope.

OJC u BHyTpeHHEE CONPOTHBIEHHE HMCTOYHMKA TOKa. 3akoH Oma uid MONHOH (3aMKHYTOM)
3JIEKTPUYECKOH Lenu. MoIHOCTh uCTOUHNKA TOKAa. KOopoTkoe 3aMbikanue.

KonneHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpOHCTBA M TEXHOJOTMUYECKHE IIPOLECCHl. aMIepMeTp, BOJBTMETP, pPeocTar,
CUETUYHK 3JIEKTPUYECKON IHEPTUH.

Jemoncmpayuu.

Hsmepenune cunbl TOKa U HANPSKEHUS.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT HAIpPsDKEHMsI A1 PE3UCTOpa, JIaMIlbl HaKaJlUBaHUS U
CBETOJMO/A.

3aBUCUMOCTb COMPOTUBJIEHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLAAN MONEPEYHOro
CeueHUs U MaTepuana.

Hccnenosanue 3aBUCHMOCTH CHJIbI TOKA OT CONIPOTUBIIEHHS MPU OCTOSIHHOM HaMpsKEHUU.

IIpsmoe wusmepenune OIJIC. KopoTkoe 3aMblkaHuE TrajlbBaHUYECKOIO »JJIEMEHTAa M OLIEHKA
BHYTPEHHETO CONPOTUBIIEHUS.

CrnocoObl coennuenunst ICTOYHUKOB Toka, DJIC Garapeii.

Hccnenosanue pasHOCTH MOTEHLHAIOB MEXY MOIIOCAMH HCTOUYHHKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hccnenosanue cMeLIaHHOTO COEIMHEHUs] PE3UCTOPOB.

Hsmepenne yaenbHOro COnpoTUBIIEHUS IPOBOIHUKOB.

Hccnenosanue 3aBUCUMOCTH CHJIbI TOKA OT HANpPsDKEHMs 1S JIJaMITbl HAKaJIUBaHUS.

YBenuueHue npeaena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

Hsmepenne 3/1C u BHYTpeHHEr0 CONPOTUBIIEHHs] HCTOUYHHKA TOKA.

Hccnenosanue 3aBucumoctu IJIC ranbBaHMYECKOrO 3JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHHH.

Hccnenosanue pasHOCTH MOTEHLHAIOB MEXY MOIIOCAMH HCTOUYHHUKA TOKA OT CHJIbI TOKA B LIETIH.
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Hccnenosanue 3aBUCHMOCTH 0OJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

OnekTpuyeckas MPOBOJUMOCTb pA3JMUYHBIX BELIECTB. JJIEKTPOHHAs MPOBOIMMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COTPOTUBIIEHUS METAIJIOB OT TeMIlepatypbl. CBEpXNPOBOJUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

[onynpoBonankn. COOCTBEHHAs! M IPUMECHAs] TIPOBOAMMOCTD MOJIYNpPOBOAHUKOB. CBOMCTBA p—N-
nepexona. [1oaynpoBogHUKOBBIE TPHOOPHL

DNEKTPUUECKUN TOK B 3JICKTPOJIUTAX. DJIEKTPOJUTHUYECKAsT MUCCOLUALUA. DJIEKTPOJIN3. 3aKOHbI
Dapanes 07 3JIEKTPOIN3a.

OnexTpuueckuil Tok B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. PasnuyHble TUIIBI
CaMOCTOAITENIBHOTO paspsana. Monuus. [Inazma.

TexHuueckue ycTpoHCTBA U MNPAKTUYECKOE NPUMEHEHME: ra3opas3psiiHble JIaMIlbl, 3JIEKTPOHHO-
aydeBast TpyOKa, MOMYIPOBOIHUKOBBIE IPUOOPHI: AUOM, TPAH3UCTOP, (POTONNO, CBETONO, TaIbBAHUKA,
paduHHpOBaHNE MeNH, BBITIIIABKA AJTFOMHHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPBhI.

IIpoBOAUMOCTD AIEKTPOIUTOB.

3akoHbI a5ekTponuza Papanes.

Hckposoii pa3psaa 1 MPOBOAUMOCTb BO31yXa.

CpaBHeHue NpOBOAUMOCTH METANJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSISI MPOBOJUMOCTD AUOMA.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Habmonenue snekTponnsa.

HsmepeHue 3apsiia OIHOBAJIEHTHOI'O HOHA.

Hccnenosanue 3aBUCUMOCTH CONPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPhI.

CusiTHe BONBT-aMIEPHON XapaKTEPUCTUKU AUOAA.

Pu3n4ecKuil NPAKTHKYM.

Criocobbl  m3MepeHust (PU3NUECKUX BEJIUYMH C HCIOJBb30BAHHEM AaHAJOTOBBIX M HH(POBBIX
U3MEPUTENbHBIX NMPHUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTEJbHBIE
MOTPEIIHOCTH U3MepeHuil prsnueckux BennyrH. OLeHKa IPaHHL MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX H3MEPEHHH, WCCISIOBAHUN 3aBUCHUMOCTEH (DHU3MUECKUX BEJUYHH,
NpOBEpKa TPENJIOKEHHbIX TurnoTe3 (BbIOOp u3 paboT, ONMHCAHHBIX B TEMATHYECKUX paslenax
«YueHU4eCcKul SKCIIepUMEHT, J1TabOpaTOpHBIE paOOThI, MPAKTUKYMY ).

MexnpeameTHbIe CBSI3H.

Uzyuenne kypca ¢usmku yriayOonéHHoro ypoBHsA B 10 kjacce OCYIIECTBISIETCS C YUYETOM
COZIePIKATENBbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmnsie NOHAMUA, C6AZAHHBLE C UYUEHUEM MEMOO008 HAYYHO20 HO3HAHUA: SBJICHUE,
Hay4yHbld (pakT, rHmoTe3a, (QuUlMYECKas BENWYWHA, 3aKOH, Teopus, HAOMIOJAeHHe, SKCIEePUMEHT,
MOZIEIUPOBAHKE, MOJIENb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHUN, U3MEPUTENbHbIE MPHOOPEI, LU(ppOBast
naboparopusi.

Mamemamuka: pemeHne cucrembl ypaBHeHUi. JluneliHas QyHkuwms, nmapabomna, runepbona, ux
rpaduku u cBoiicTBa. TpuroHomerpuueckue QyHKIUH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIMU Ha OCH KOOPAUHAT, CIOXKEHHE BEKTOPOB.

Buonozua: mexannyeckoe ABIKEHHE B JKUBOH mpupone, nudpdys3us, 0CMOC, TeIIIO00OMEH JKHUBBIX
OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KAroIel Cpebl, YTHIIN3aus OMOOPTaHUYECKOTO TOTUIMBA IS
BbIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSDKEHHE U KANMUIIPHBIE SIBJICHUS B
IIPUPOJIE, DJIEKTPUUECKUE SABJIEHUS B )KUBOW MPUPOJIE.

Xumusa: JUCKpPETHOE CTPOECHUE BELIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJb BELIECTBa,
MOJISIpHasl Macca, MoJydYeHHe HaHOMAaTepUaloB, TEIUIOBbIE CBONMCTBA TBEPABIX TN, KMIKOCTEH U rasos,
JKUJIKUE  KPUCTAJJIbl, JJIEKTPUYECKHE CBONCTBA METANJIOB, 3JIEKTPOJUTHYECKAsl AMCCOLMALIMS,
rajlbBaHUKa, 3JIEKTPOHHAsE MUKPOCKOIIHSI.
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Teozpadhus: BnaxxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozun: mnpeoOpa3oBaHWE IBUNKEHHWI C HUCIOJB30BAHUEM MEXAHU3MOB, YYET CyXOro u
JKUIKOTO TPEHHsI B TEXHUKE, CTaTUYECKHWE KOHCTPYKIHMH (KPOHIITEHH, pelérdarbieé KOHCTPYKIUH),
HCTIOJIb30BAHNE 3aKOHOB COXPAHEHHs] MEXAHWKH B TeXHUKE (THPOCKOIN, BOJOMET U APYTHUE), IBUTATENb
BHYTPEHHETrO CropaHusi, TmapoBas TypOuHa, OBITOBONW XOJOAWJIbHUK, KOHIUIIHOHEP, TEXHOJOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTepUajoB, B TOM UYHCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH,
3EKTPOCTATHYECKAS 3aIuTa, 3a3eMJIEHHE  BJEKTPONpUOOpPOB, ra3opaspsiTHbie JIAMITBI,
MOJTyTPOBOTHUKOBBIE MPUOOPHI, TaTbBAHUKA.
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MIAHVUPYEMBIE PE3YJIbTATbl OCBOEHWA TMPOIMrPAMMBI O ®U3MKE HA YPOBHE
CPEAHEIO OBLLENO OBPA3OBAHUANTNYHOCTHDBIE PE3Y/IbTATbI

NMNYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHbIE pe3ynbTaTbl OCBOEHWA Y4yebHOro npeameTa «®PuU3MKa» [LO/MKHbI  OTpaXaTb
FOTOBHOCTb 1 CMOCOBHOCTb 00YYatoLLMXCA PyKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN MO3uLeit
NMYHOCTKN,  CUCTEMOM  LEHHOCTHbIX  OPWEHTAUMI,  MO3UTUBHLIX  BHYTPEHHUX  YOEXAEHWUN,
COOTBETCTBYHOLMX TPAAMLMOHHBLIM LEHHOCTAM pPOCCUACKOrO 06LLeCTBa, PacLUMPEHNE >KMU3HEHHOIO
onbiTa M ONbiTa [EeATE/IbHOCTU B MPOLECCe peanm3alum OCHOBHbIX HamnpasfieHWin BOCMUTATE/IbHOM
AEeATeNbHOCTI, B TOM YKC/ie B YaCTK:

rpaXk4aHCKOro BOCAUTaHWUS:

*  C(hOPMMPOBAHHOCTb TPaXXAaHCKOM No3uLMm 06y4aroLerocs Kak akTMBHOMO M OTBETCTBEHHOMO
YneHa POCCUICKOrO OOLLIECTBa;

* MPUHATUE TPAAULUMOHHBIX OOLLEYENOBEYECKUX TYMaHUCTUYECKMX W [eMOKPaTUYeCKUX
LIeHHOCTeM;

* TOTOBHOCTb BECTM COBMECTHYH [eATe/IbHOCTb B MWHTEpecax [rpaxaaHCKoro o6LecTsa,
y4acTBOBaTb B CaMOyrnpaB/ieHUN B 06pa30BaTe/IbHOM OpraHn3auum;

* YMeHVe B3aMOAENCTBOBATb C COLMANIbHbIMU UHCTUTYTaMM B COOTBETCTBUM C UX PYHKLMAMMN U
HasHaYeHueM,;

*  TOTOBHOCTb K I'yMaHUTapHOW 1 BOMIOHTEPCKOMN [eATeNIbHOCTM.

NaTPMOTUYECKOr0 BOCMUTAHWS:

e C(hOPMMPOBAHHOCTb POCCUMCKON rpadKAaHCKOWM MAEHTUYHOCTW, NaTPUOTU3MA,;

* LEHHOCTHOE OTHOLLEHME K rocyfapCTBEHHbIM CUMBOMAM, AOCTUXEHUAM POCCUNCKMX YUEHbLIX B
061aCTV (IM3NKIN U TEXHUKE.

AYXOBHO-HPaBCTBEHHOI0 BOCMUTAHUSA:

*  Cc(hOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUS, 3TUYECKOTO NOBEAEHNS;

* CMOCOGHOCTb OLEHMBATb CMTYaUMIO WM MPUHMMATb OCO3HAaHHbIE PELUEHMS, OPUEHTUPYACL Ha
MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM YUC/E B LeATENIbHOCTUN YYEHOTO;

*  0CO3HaHWe IMYHOrO BK/MaAa B MOCTPOEHME YCTORUMBOIO ByayLLero.

3CTETUYECKOro BOCMUTaHUSA:

* 3CTETUYECKOE OTHOLUEHME K MUPY, BK/KOYas 3CTETUKY Hay4yHOro TBOPYECTBa, MPUCYLLEro

(h1314EeCKOn Hayke.
TPYLOBOro BOCAUTAHUSA:

* UWHTepec K pa3nyHbIiM cepam NpotecCMoHaIbHON AesATeNbHOCTU, B TOM YMUC/E CBA3AHHBIM C
(hM3MKOM N TEXHWMKON, YMEHMe COBepLlaTb OCO3HaHHbIA BblIGOp Oyayllein npodeccum u
peasin30BbIBaTb COOCTBEHHbIE XXU3HEHHbIE M/1aHbI;

* TOTOBHOCTb M CMOCOGHOCTb K 00pa30BaHWIO M Camoo6pa3oBaHWO B 0671acT (IM3MKU Ha
NPOTSXXEHNMN BCE XN3HN.

3KO/I0MMYeCKOro BOCNUTaHWs:

*  C(hOPMMPOBAHHOCTb  3KONOTMYECKON  Ky/bTypbl, 0OCO3HaHMe rn106anbHOr0  XapakTepa
3KOM0rM4ecKnx npobsem;

* MNaHMPOBaHME N OCYLLECTBMIEHME AENCTBUI B OKPYXKatoLLel Cpefie Ha OCHOBE 3HaHWA Leneii
YCTOMUMBOrO Pa3BUTUS Ye/IOBEYECTBA;

* paclumpeHue orblTa [AesTeIbHOCTU 3KOM0MMYeckor Hamnpas/ieHHOCTU Ha OCHOBE WMMERLMXCA
3HaHWI No U3NKe.

LLeHHOCTW Hay4YHOro no3HaHus:

*  Cc(hOPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO pa3BUTUSA
(hU3NYECKOI HayKW;

* 0CO3HaHWMEe LEHHOCTWM Hay4yHOW [AeATe/IbHOCTW, TOTOBHOCTb B MPOLIECCE M3YYeHUs (PU3MKK
OCYLLECTBNSATb NPOEKTHYH N UCCeA0BATENbCKYH AEATENIbHOCTb MHAMBMAYAbHO U B Fpymnne.
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METANPEAMETHBIE PE3YJBbTATHI

I[lo3naBaTeIbHBIE YHHBEPCAJIbHBbIE YUeOHbIE JeHCTBHS
Ba3oBble JiornuyeckKue JeldcTBUA:

CaMOCTOSITENIbHO  (pOPMyJIUPOBaTh W aKTyaJlU3UpOBaThb MNpobiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh LEeU AeATeNIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (PU3HUECKHX SIBICHUSX
pa3pabaThiBaTh IUIaH PEUICHHUs MPOOJEMBbl C YUETOM aHAIN3a UMEIOIINUXCS MaTEPUATbHBIX U
HEMaTepHaIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B JAESTENbHOCTb, OLEHUBATb COOTBETCTBHE PE3YJIbTATOB LIEJSAM,
OLIEHUBATh PUCKU MOCIEACTBUI AESTENBHOCTH,

KOOPAWHUPOBATh MW  BBINOJHATH pabOTy B  YCJIOBUSIX pPEAIbHOTO, BHUPTYaJbHOIO H
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS,

Pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHUH KU3HEHHBIX TPOOIeM.

Bba3oBble nccienoBarebCcKHe JeHCTBHA:

BJIQICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBbIMH MOHSITHSIMHI U MeTOAaMH (PU3UUECKON HAYKH,
BJIAJIETh HAaBBIKAMU Y4YeOHO-MCCIIENOBATENBCKON W MPOEKTHOH AesTeNbHOCTH B 00JacTH
($u3HKYU, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOMIOB PELISHUS 3a1a4
(PU3MUECKOTO COAEePIKAHUS, TPUMEHEHUIO PA3IMIHBIX METOIOB MTO3HAHMS,

BJIQJICTh BHUJIAMHU JEATEIBHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €ro HWHTEPIPETalVH,
npeoOpasoBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHUCJIE TPU
CO3/IaHMU YUEOHBIX MPOEKTOB B 00J1aCTH (PU3MKH;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIEC CBSI3U M aKTYaJM3UPOBATh 3a/1a4y, BBIABHIATh THIIOTE3Y €€
pelleHus], HaXOOUTh AapPTryMEHTbl JJisi JOKAa3aTelbCTBA CBOMX YTBEP)KACHUM, 3a1aBaTh
napaMeTpbl U KPUTEPUU PEIICHMS,

AQHATM3UPOBATH TIOJYYCHHBIE B XOM€ PEIISHUS 3aa4u Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATH MX
JIOCTOBEPHOCTbD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX,

CTaBUTh U (POPMYJUPOBATH COOCTBEHHBIE 3ala4ll B OOPa30BATEIbHON NEATEIHHOCTH, B TOM
YHUCJIe TIPU U3YYeHNH (HUBUKHY,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIBIT;

YMETh MePEHOCUTD 3HAHUSA 110 (PH3HKE B IPAKTHUECKYIO 00JIACTh KU3HEES TEIbHOCTH,

yMETh HHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJICH, MPEANIAraTh OPUTHHAIBHBIE IOAXOABI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAOIINE aJTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BJIAACTb HABbIKAMHU TOJIYUCHUA I/IH(bOpMaL[I/II/I (1)I/ISI/I"IGCKOFO COACpKaHUA U3 HCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBISITh MMOHCK, aHAJNW3, CHCTEMATHU3ALUID U
UHTEPIPETannio HHPOPMALIUU PA3TMYHBIX BUOB U (OPM MPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH,

HCIOJIB30BATh CPEACTBA PIH(l)OpMaL[I/IOHHbIX U KOMMYHUKAIITUOHH bIX TEXHOJIOTUH B pemICHUA
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AlMOHHBIX 3a/1ad ¢ COOJOAeHHEM TpeOOBaHMIA
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCYypPCcOCOEePEIKEHHs, MPABOBbIX U 3THUECKUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH,

CO371aBaTh TEKCThl (PHM3MUECKOr0 COAEPIKAHUS B PAa3IM4YHBIX (opMaTax ¢ y4ETOM Ha3HAUSHHS
uHpOpPMALIMK W ILIENIEBOW AayAMTOPUH, BHIOHMpAs ONTUMAIBHYI (GOPMY MpPENCTaBICHUS H
BU3YyaJTU3aLIUH.

KommyHukaTHBHBIE YHUBepcAIbHbIe YieOHble JeHCTBHUS:

OCYIIECTBJISATh OOIIEHHE HA YPOKax (YM3UKH M BO BHEYPOUHOH NEATEIHbHOCTH,
pacro3HABATh MPEANOCHUTKA KOH(QIUKTHBIX CHUTYAIi U CMSITYATh KOH(JIUKTHI,
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Pa3BEPHYTO U JIOTHUHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCIIONb30BaTh MMPEUMYILIECTBA KOMAHIHONW U HHANBHUAYAJIbHOH padoThI,

BbIOMPATh TEMATHKy M METOAbl COBMECTHBIX NEHCTBUH C Y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEHN Ka’K[Or0 4JIeHA KOJUIEKTUBA,

MPUHUMATD LEIU COBMECTHON AESITeIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 1O
€€ MOCTUXKEHHUIO. COCTaBJIATh IUIAH [ACWCTBUM, pacnpenensarb pOoNH € Y4ETOM MHEHHU
YYaCTHHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIJAa M KAKIOIO YYaCTHHKA KOMAHIbI B OOIIMH pe3yJbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM,

IpeajaraTb HOBbIE IPOEKTHI, OLIEHMBATb HAEU C TO3ULHUHU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATErMUECKOe MOBEAEHHE B PAa3JIMUYHBIX CUTYyaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaskeHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIe YHHBepcaJibHbIe yUeOHbIe AeiicTBHS
Camoopranuzauus:

CaMOCTOSITEJIbHO OCYLIECTBIISITH MO3HABATENLHYIO JEATENbHOCTb B 00JacTH (U3MKH |
ACTPOHOMMHU, BBIBISITH MPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISATh IUJIAH PEHICHUs] PAaCYETHBIX M KAYeCTBEHHBIX 3a/1ad, IUIaH
BBITOJIHEHUS] TIPAKTUYECKOH paboTel € Y4YETOM UMEIIIUXCA PecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U TPEATIOUTEHHIA;

JaBaTh OLIEHKY HOBBIM CHTYaLHsIM,;

PaCLINPATh pAaMKH Y4€OHOTO IpeAMEeTa Ha OCHOBE JIMUHBIX NMPEINOYTEHUH,

JenaTh OCO3HAHHBIA BBIOOP, APTyMEHTHPOBATH €ro, Oparh Ha cedsi OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHHUIO 3PYIULUU B OONACTH (PU3UKH, MOCTOSHHO
MOBBIIIATE CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

7aBaTb OLEHKY HOBBIM CHUTyallUssM, BHOCHUTb KOPPEKTHUBBI B MAEATENbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEJISAM,

BJIAJIETh HABBIKAMH ITO3HABATEIBHOH pEe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX AECHCTBUI U
MBICJIUTEJIbHBIX POLECCOB, UX PE3YJIbTATOB U OCHOBAHHIA,

HCTIOJIB30BATh MPUEMBI peIIEKCHH ISl OLICHKH CUTYALMH, BEIOOpa BEPHOTO PEIICHUS,

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHUXKXCHUIO,

MIPUHUMATh MOTHUBBI U APIYMEHTBI APYTUX NPU aHATIU3€E PE3YJIbTATOB AEATEIbHOCTH,
NPUHUMATD ceOs1, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATb MOTHUBBI U APIYMEHTBI APYTUX NPU aHATIU3€E PE3YJIbTATOB NEATEIbHOCTH,
NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B mpouecce nOCTHKEHUSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS NPOrpaMMbl MO (PU3HMKE Ui YPOBHS
cpenHero obmero o0pa3oBaHUs y OOYHYAIOIIUXCS COBEPIICHCTBYETCS SMOLMOHAJIBHBIA WHTEJIEKT,
NpeAnoJararomuii chopMUPOBAHHOCTb:

CaMOCO3HAHHS], BKJIFOYAIOINEro CIIOCOOHOCTh MOHHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE,
BUJIETh HAIMPABJICHUS Pa3BUTHSI COOCTBEHHOM SYMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ceOe;
CaMOPETYJIMPOBAHMUS, BKIKOYAIOMEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 34
CBO€ MOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATECS K SMOLMOHAIBHBIM H3MEHEHUSIM H MPOSIBIISAThH
I'HOKOCTb, OBITH OTKPBITBIM HOBOMY;,

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIEH CTpEMJIEHHE K MOCTIDKEHHIO ILIed U YCIexy,
ONTUMH3M, HHUIIHATUBHOCTD, YMEHHUE NIEHICTBOBATh, UCXOAS U3 CBOMX BO3MOJKHOCTEH,

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHMMATh 3MOLMOHAJIBHOE COCTOSTHHE IPYTHUX,
YUUTBIBATH €r0 TMpPH  OCYINECTBJIEHHUH OOIIeHMs, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHUIO,
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® COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C IPYTUMHU
JFOABMH, 3a00TUTHCS, MIPOSIBISITh HHTEPEC U pa3peraTb KOH(PIUKTHL

IMPEAMETHBIE PE3VYJIbTATBI

K xonny oOyuenus B 10 Kiacce mipenMeTHbIe Pe3yJbTAaThl Ha YIAyOJIEHHOM YPOBHE TOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTD y OOYUAIOIINXCS] YMEHHIA:

® [IOHMMAaTb POJb (PU3UKH B SKOHOMHYECKOH, TEXHOJOTMYECKOH, SKOJIOTHYECKOH, COLMAIbHON U
STHYECKON cepax NeATeNbHOCTH YelOBeKa, POJib U MeCTO (PU3UKH B COBPEMEHHON HAay4HOH KapTHHE
MHpa, 3HAYEHHE OIMUCATEIbHOH, CHCTEMAaTU3UPYIOLIEeH, OOBSICHUTENBHON M MPOTHOCTHYECKOH (PyHKIUIA
bu3nvecKkoil TeEOpHHN — MEXaHUKH, MOJIEKYJIIPHOH (PU3UKU U TEPMOAMHAMUKH, POJIb (PH3HUUECKON TEOpUHU
B ()OPMHUPOBAHNH TPEACTABICHUH O PU3NIECKOIN KapTHHE MHPA,

® pa3iuYaTh YCJOBUS NPUMEHMMOCTH Mofenell (U3HYeCKMX TeJa H MpPOLecCcOoB (SBJICHUN):
MHepLHabHasi CUCTeMa OTCYéTa, abCONOTHO TBEPHOE TENO, MaTepuaibHAas TOYKA, PABHOYCKOPEHHOE
IOBUXKEHHE, CBOOOMHOE maneHue, abcomoTHO ynpyras nedopmanusi, aDCONOTHO yIpyroe u adCOMOTHO
HEYIPyroe CTOJIKHOBEHHsSI, MOZEIH Ta3a, KUIKOCTH M TBEPAOro (KPHCTALTMYECKOTO) TeNa, UACATbHBIN
ra3, TOUYEYHBIN 3apsi, OAHOPOIHOE 3JIEKTPUIECKOE MOJIE,

e pasmuyarth yCIOBUsA (TPaHUIBL, OOJNACTH) NPUMEHHUMOCTH (PU3HUECKUX 3aKOHOB, TOHHUMATh
BCeoOImuii xapakrep QyHIaMEHTAIbHBIX 3aKOHOB U OrPAaHUUEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATH M OOBACHATH MEXAHMUYECKHE TPOLIECChl U SBJCHUS, HCIIONb3ysl OCHOBHBIE
MIOJIOXKEHUSI U 3aKOHBI MEXAHHUKH (OTHOCHTENIbHOCTD MEXAaHMUYECKOTO ABIKEHUS, (POPMYJIbI KHHEMATHKH
PaBHOYCKOPEHHOTO IBW)KEHHUS, TNpeoOpazoBaHust lamuiess s CKOPOCTH M TEPEMEIICHUS, 3aKOHBI
HbroToHa, npuHUMD OTHOCUTENbHOCTH ['anmies, 3aKOH BCEMHUPHOIO TSTOTEHMsI, 3aKOHBI COXPaHEHMUsI
UMITyJIbCA U MEXaHHYEeCKOH SHEpPruu, CBs3b PaldOThl CHUJIBI C W3MEHEHHEM MEXaHHYeCKOH 3Heprum,
YCIIOBHSI PaBHOBECHsI TBEPIOrO TeJja), MPU STOM HCIIONB30BaTh MATEMATHYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBUS TNPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB: mnpeobOpasoanmii [ammies, BTOporo u
TPETbEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUs] HMMIYJbCa W MEXAaHUYECKOH 3HEPruu, 3aKOHA
BCEMHUPHOT'O TATOTCHHUS,

®  AHANM3UPOBATH M OOBSICHATH TEIIOBBIE NMPOLIECCH M SBJICHHS, UCIIONb3YS] OCHOBHBIE ITOJIOJKEHHS
MKT u 3aKOHBI MOJEKYJSIpHOW (PU3UKHM U TEPMOIWHAMHKHU (CBsI3b HABJIEHHs HIEATBHOTO Taza co
CpeAaHeld KHHETUYECKOW 3HEpPrued TEIIOBOrO [BUXKEHUs W KOHLEHTpPAaLMEHd €ro MOJEKYJ, CBs3b
TEeMIIEpaTypbl BELIECTBA CO CpeAHeN KMHETUYECKON SHeprueil TeroBOro ABM)KEHUs €ro 4acTHll, CBS3b
JABJICHUS] UI€AJIbHOTO ra3a ¢ KOHLIEHTpaLMel MOJIEKYJ M €ro TEMIEepPaTypoil, ypaBHeHHe MeHaeneeBa—
KnaneiipoHa, nepBblil 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHs JHEPTUH B TEIUIOBBIX MpoLeccax), Mpu
5TOM MCHOJB30BaTh MAaTeMaTU4YeCKOE BBbIPA)KEHHE 3aKOHOB, YKa3blBaTb YCJIOBHUS IPUMEHUMOCTH
ypaBHeHus1 Menaeneesa—Knanelipona;

®  AHANMM3UPOBATH M OOBSCHATH JJIEKTPHUECKUE SIBJICHHS, HCIOJB3YS OCHOBHBIE ITOJOXKEHUS H
3aKOHBI  BJIEKTPOOMHAMUKH  (3aKOH  COXPaHEHHMs SJEKTPUUECKOro 3apsmga, 3akoH KyoHa,
MOTEHLUAJIBHOCTh 3JIEKTPOCTATUYECKOTO TMOJs, MPUHLUI CYNEPHO3ULUHN 3JIEKTPUUECKUX MoJed, mpu
5TOM YyKa3bIBas yCJIOBHsS NMPUMEHUMOCTHU 3akoHa KyJioHa, a Tak)ke MpakTHUYeCKH BaKHblE COOTHOLIEHMS:
3akoHbI OMa JIJ1s1 y4acTKa LeTH U ISl 3aMKHYTOM 3JIGKTPUUECKOM 1emny, 3akoH Jkoynsa—JleHna, npasuna
Kupxroda, 3akonsr @apasnest Aist 3JIeKTPOIIN3a);

e OnHChBaTh (PM3MUECKUE TPOLECCHI U SIBJICHUS, UCIOIb3Yysl BEIMUMHBL MEePEMEIIECHNE, CKOPOCTb,
YCKOPEHHUE, UMITYJIbC T€Jla U CHCTEMbI TE€J, CUJIa, MOMEHT CHUJIbl, JABJICHHUE, MOTEHLHAIbHAS SHEPIUs,
KUHETHYECKast YHEPTHsI, MEXaHUUECKasi SHEprusi, padoTa CHIIbL, HEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIIa
TSDKECTH, CHJIA YIIPYTOCTH, CHJIA TPEHUS, MOIIIHOCTb, SHEPTHs B3AaNMOACHCTBHS Tea ¢ 3eMiéil BOM3n eé
MOBEPXHOCTH, SHEPrust yOpyroi aepopmanuu TPYKUHBL, KOJHMYECTBO TEIUIOTHL, aOCONOTHAs
Temneparypa Tena, paboTa B TEPMOIWHAMUKE, BHYTPEHHSISI SHEPIHsl MACATbHOIO OJHOATOMHOIO Tasa,
paboTa uaeanpHOro ra3a, OTHOCUTENbHAs BIaXKHOCTh Bo3nyxa, KIIJl naeanpHOro TEMIOBOrO ABUraTEls,
3JIEKTPUYECKOE MOJIe, HANPSIKEHHOCTh 3JIEKTPUYECKOrO MOJIsl, HAMPSDKEHHOCTD IMOJIsI TOYEYHOIO 3apsiaa
WJIN 3apsDKEHHOrO 1Iapa B BAKYYME M B JUBJIEKTPUKE, NOTEHLIMAN 3JIEKTPOCTATUYECKOrO MO, Pa3HOCTh
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MOTEHLHUANOB, JJEKTPOABMXKYINAS CHJIA, CHUJIa TOKA, HANPSIKEHHE, MOLIHOCTb TOKA, 3JIEKTPUYECKasi
€MKOCTb INIOCKOIO KOHJIEHCATOPA, COMPOTHUBJICHUE YYaCTKa LIENH C MOCAEA0BATENbHBIM U NMapajlIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUS 3JIEKTPUIECKOrO MOJIsI KOHEHCATOPA,

®  OOBSICHITH OCOOCHHOCTH MPOTEKaHUs (PM3UUECKUX SIBJICHUN: MEXaHIMUECKOe ABUKEHUE, TEIIOBOE
IBW)KEHUE YaCTHUIl BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHE, MU(y3Hsi, UCTapeHue,
KUMEHWEe U KOHJAEHcCAalus, IUIaBJieHWe M KPUCTAUIM3allus, HAaNpaBJIE€HHOCTb TeIUIoNepeayy,
SAEKTPU3ALMS TEN, SKBUMOTCHIIMAIIBHOCTD MOBEPXHOCTH 3aPSIKEHHOTO TTPOBOIHUKA,

® [IPOBOIUTH HCCIICIOBAHUE 3aBHCUMOCTH OAHOH (PH3MUYECKOW BENWYMHBI OT JPYyrod ¢
UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTaThI
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYUH B BUAE TPapUKOB € YYETOM aOCOJFOTHBIX
MOTPELIHOCTEeN U3MEPEHU, eaTh BHIBOJBI 10 PE3yJIbTaTaM HCCIIEI0BaHMS,

® TMPOBOJAUTH KOCBEHHbIE M3MepeHUs (PH3UYECKHX BEJUYWH, MPH 3TOM BBIOUPATH ONTUMATBHBIN
METOJ] M3MEPEHHs], OICHHBATh AOCOJIOTHBIC W OTHOCHTEJbHBIE MOTPEITHOCTU MPSIMBIX M KOCBEHHBIX
U3MEPEHN,

®  TPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUMOTE3bI; MIAHUPOBATH SKCIIEPUMEHT, COOMUPATh
SKCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJYUYEHHBbIE PE3yJbTaThl U JleJaTh BbIBOJ O CTaTyce
MPEIIOKEHHON THIOTESHI,

e coOmonaTh mpaBmiIa OE30MaCHOrO TPyda NPU MPOBEACHUU HCCIENOBAHMN B paMKax y4ueOHOro
SKCIIEPUMEHTa, TMPAKTUKyMa M  y4eOHO-MCCIEOBATENbCKOH W TNPOEKTHOM  JESITeNbHOCTH C
UCTIOJIB30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOPHOro 000pyAOBaHUS,

e pemarb PacyETHBIC 3a/a4M C SIBHO 33JaHHON W HESBHO 3aaHHON (PU3NYECKOH MOIENbI: Ha
OCHOBAHMHU aHAJIM3a YCJIOBUSI OOOCHOBBIBATH BBIOOpP (PM3NYECKON MOAENH, OTBEHaroIIeld TpeOOBaHUSIM
3aa4, TPUMEHSTb (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIaThl (PU3MYECKUX TEOPHH MpH
WCTIOIb30BAHUM MAaTEMAaTUYECKMX METONOB PEIICHUs 3a7ad, IPOBOAUTH pPacuéTbl HAa OCHOBAHUU
UMEIOINNUXCSl JAHHBIX, AHAJU3UPOBAThb PE3YJIbTaThl U KOPPEKTUPOBATH METOAbI PELICHUS C yYETOM
MOJIyYeHHBIX PE3YJIbTATOB;

e pemaTh Ka4eCTBEHHbBIC 3amauu, TpeOyrollue MPUMEHEHUs 3HAHUM U3 PasHBIX Pas3fesioB Kypca
¢u3NKN, a TakXKe WHTerpaluy 3HAHWA U3 JPYTrUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPANBATh JIOTHYECKYIO LEMOUYKY PACCYXKAEHUN C OMOPON Ha M3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nueckue SBJICHMUS,

® UCMOJB30BATh TEOPETHUYECKUE 3HAHUS Ui OOBSICHEHUS] OCHOBHBIX MPUHIIUNOB pPabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJOTUIECKUX MPOLIECCOB;

® TPUBOAWTH MPHUMEPHI BKJIAZAA POCCUNCKHUX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYIKAIOIIEro MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH,

® aHANM3UPOBATh W OLEHUBATH TIOCJENCTBUS OBITOBOM W TPOU3BOACTBEHHOH NeATEIbHOCTH
YeJIOBeKa, CBS3aHHOW ¢ (PU3MYECKMMH MPOLECCaMH, C TO3HWIHMKA 3KOJOTHYeCKOW 0e30MacHOCTH,
MPEACTABICHU O PpalMOHAIbHOM NPUPOAONOIB30BAHMM, a TAaKXKE PasyMHOM HCIOJb30BAaHUU
JNOCTHKEHUH HAyKH U TEXHOJIOTHH JJIsl JAJIbHEHIIIEro Pa3BUTHS Y€JIOBEUECKOro OOIIEeCTBa,

® TMPUMEHSTh pa3jM4YHble CMOCOObI paboThl ¢ uHpOpManmeld (QHU3NIECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH, MPU 3TOM HCIOJb30BaTh COBPEMEHHbBIC
WH(POPMALIMOHHBIE TEXHOJIOTHU [JIsl TIOWCKA, TepepadOTKH W MPeabsBIeHUsT y4eOHOH M Hay4dHO-
MOMyJISIPHON  WH(GOPMALIUK, CTPYKTYPUPOBAHUS U UWHTEPHpeTaudd HHPOpMAIUK, TOJyYeHHOW U3
Pa3JIMYHBIX WCTOYHUKOB, KPUTHUYECKH AQHAIM3UPOBATH MOJIyYaeMyl0 HH(POpPMAIMIO U OLEHUBATh €&
IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a HCTOYHNKA HH(OPMALIHH;

® TPOSBJISITH OPTaHU3ALMOHHBIE W TIO3HABATEIbHBIC YMEHHS CaMOCTOSITEJIBHOTO TPHOOpETEHUs
HOBBIX 3HAHHUH B MPOIIECCE BLIMOTHEHHS MPOSKTHBIX W yUeOHO-UCCIEOBATENIbCKIX padoT;

e pabotaTh B Trpynmne C HCIOJHEHHEM pa3MYHBIX COLIHMAJIbHBIX pPOJIEH, TUIAHHUPOBATH pPadoTy
TPYIIIIbI, PALUOHAJIBHO PACTIPEACNATh ACSITENbHOCTh B HECTAHAAPTHBIX CUTYALUsX, aIEKBATHO OLICHUBATh
BKJIAJ KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIIEHHE PACCMATPUBAEMOMN POOJIEMBI;

® TMPOSBJISITH MOTHUBALMIO K Oyaymed mnpoeCCHOHABHOW NeATEIbHOCTH MO CIEeLUATBHOCTIM
(PU3UKO-TEXHUYECKOTO TPOPUIIS.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KonnuyecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3fe/ioB H TeM (uudposbie)
Konrpoabnbie | IIpakTnueckne
n/n NPOrpaMMsbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl

Pasgen 1. HAYUHBIA METO/I IO3HAHUSI TIPHPOIBI

1.1 HayuHblil MeTOR NO3HAHUS IPUPOBI 6
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
22 JvHamuka 10
23 Craruka TBEpPIOTO TENa 5 1
24 3aKOHbBI COXPaHEHHUs] B MEXaHUKE 10 1
Hroro no pazneny 35

Pa3zgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKHHETUUECKOH TEOpUH 15 1
3.2 Tepmoannamuka. Tennosble MalIMHBI 20 1
313 Arperartsble cocTosiHUsI BelecTBa. PazoBble 14 |
' nepexobl
Hroro no pazneny 49

Pazgen 4. JJIEKTPOANHAMUKA




4.1 DJEKTPUUECKOE TI0JIE 24
42 IIoCTOSHHBIN 3IEKTPUUECKUI TOK 24
43 Toxu B pa3snu4HBIX Cpenax 6
Hroro no pazneny 54
Pasgen 5. PU3HUECKHA MPAKTHKYM
5.1 Du3nUeCcKUl NPaKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJI51 YUEHUKA

» ®duzuka, 10 kimace/ KacbssaoB B.A., O0miecTBO ¢ OrpaHUYeHHONH OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe odmectro «M3narenscTBo «IIpocBemenue.

HUD®POBBLIE OGPA3OBATEJ/IBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET

POIII, 6ubnuoreka IIOK
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