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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO YPOBHS CPEIHETO YPOBHS OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKCHHH © TpeOOBaHWU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHol mporpammbl deneparuu, npeacrasiaennoin B ®I'OC COO, a Takxke ¢ yuéToMm
denepanbHO paboueil mporpaMMbl BOCIIUTAHUS U KOHLEHIIMU TPENoJaBaHus y4eOHOTO mpeaMeTa
«Dwuszuka» B o0OpazoBaHun opranuzanuii Poccuiickoit deneparnuu, peaausyromux OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copep:xanuie nporpaMmbl o (U3UKE OPUEHTUPOBAHO HA CTPAHUIIBI €CTECTBEHHO-HAYYHOU
KapTUHBl Mupa yuammxcs 10 kimacca npu oOydeHHHM UX (HU3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE
CHCTEMHO-/IEATEIIbHOCTHOTO KOHTeKcTa. [Iporpamma mo (¢u3nke COOTBETCTBYEeT TpeOOBaHUAM
OI'oC COO kK eBpONEUCKUM JIMYHOCTHBIM, MPEIAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
o0y4yeHHs, a TaKKe 00ecreynBaeT HE0OX0AMMOCTh PeaTH3alMd MEKIPEIMETHBIX CBS3eH (PH3HUKH C
€CTECTBEHHO-HAYYHBIMU y4YEOHBIMHU NpeaMeTaMu. B kauecTBe OCHOBHOW 1enH WM3y4YeHUS (DU3UKU
Ha OOILIEM ypOBHE CPEIHEro 00pa3oBaHHUs, NPUBEACHBI CIENYIOIIME PE3ylbTaThl U3YYEHUs Kypca
(bu3HUKH: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM YpPOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

o [IpuBoasTCS pe3ynbTaThl OCBOCHMSI Kypca (U3WKH Ha 0a30BOM YpOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YIbTAThI IO rojiaM 00yUEHUs;

e cogepxkanue yueOHoro npeamera «Pusnkay mo rojgaM oOyueHusl.

®dusnka KaK Hayka 0 Haubosiee O0IMX 3aKOHAX MPHUPOJIBI, TPEACTABICHHAS B BUIE CUCTEMBI
oOydeHus TMpeaMeTa B IIKOJIE, BHOCHUT CYILIECTBEHHBIM BKJIAJ B 3HAHUI 00 OKpYXKaIOIIEM
mupe. [IkonapHBIA Kypc (pU3MKH — cHUCTEMOOOpPA3yIOLUI AJii €CTECTBEHHO-HAYYHBIX MPEIMETOB,
MOCKOJNIBKY (PM3MUECKHE 3aKOHBI UCXOMAST U3 OCHOB MPOIIECCOB U HANPABJICHUM, N3y4aeMbIX XUMUH,
Oouonoruu, Qusmueckor reorpadum W acTpoHOMHUH. Mcronp3oBaHWE M AKTUBHOE MPHUMEHEHHE
buznyecKuX 3HAHUW OmpeNeNsieT XapakTep W pa3BUTHE IMEpPEIOBBIX TEXHOJIOTWH B 00JIacTH
HHEPreTUKHU, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHHUS HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMHU
OpPUHLMIIAMUA U Apyrux. M3yueHne (u3MKM BHOCHUT OCHOBHOW BKJIaJ B HM3yY€HHE €CTECTBEHHO-
HAayyHOW KapTHHBI MUpa OOydyarolIuxcs, B TOM YHCJIE B YMEHUU NPUMEHSITh HAyYHbIE METOJbI
MO3HAHUS MPU BHIMOTHEHUN UMHU HAYYHBIX UCCIIEeI0OBAaHUI.

B ocHOBY kypca ¢u3uKu A YpOBHSI CpEAHETO OOIIETo 0O0pa30oBaHUs 3aJI0KEH P UJEH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TOCTPOCHUSI.

Hoes xopowa.B coOTBETCTBUM C €€ KYpCOM SIBJISIETCSI JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajbl U3 BCEX pa3fenioB (DM3MKH, BKIIOYAs BOMPOCHl KaK KIACCHUECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C MaTepuaiamMu Kypca (U3HKH, 00beAMHEHHBIMHU
BOKPYT (u3HyecKux Teopuil. Benymum B Kypce SBISIOTCS MPENCTaBICHUS O CTPYKTYPHBIX CIIOSIX
MaTepuu, IPUPOJIbI U TOJIS.

Hoesa eymanumapuszayuu. Ee peanuzauus npeanosnaraeT HCHOJIb30BaHUE T'YMaHUTapHOTO
noTeHMana Gpu3nuecKkod HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (U3UKU C pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpaenrennocmu . Kypc ¢Gu3nku npezanosaraetT 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX TEXHOJIOT W, N3YYE€HHBIX TEOPUI U SHEPTeTHKU.

Hoes sxonocuzayuu peaqusyercst TOCPEICTBOM BHECEHHS JJIEMEHTOB  COJEpKaHMs,
MOCBSIIEHHBIX 3KOJOTHYECKUM IpoOJieMaM COBPEMEHHOCTH, BIMSHHS Pa3BUTHS U TEXHOJOTHUH, a
Takxke 00CyKAeHUs Mpo0IeM pa3yMHOT0 PUPOAOIOIB30BAHUS M 0CO00H 0€30MacHOCTH.

CrepxHEBBIMU d3JIEMEHTaMHU Kypca (U3UKH Ha YpOBHE CpenHero oobmiero oOpa3oBaHUS
ABISIOTCS (pusnueckue Teopuu ((HOpMUPOBaHME MPEACTABICHHBIX O IMOCTENEHHOM MOCTPOCHUU
bu3nyecKux TEOpHil, pOJIMKOB (yHIAMEHTAIbHBIX 3aKOHOB M NpPeoOpa3oBaHUN B COBPEMEHHBIX
MPEACTABICHUSIX O NPHUPOAE, TpaHUIAX MPUMEHUMOCTH TEOPUM, IUIsI OINKCAHUS €CTECTBEHHO-
HAyYHBIX TEHJICHLUH U MPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0 B Kypce (QU3UKU pean3yercs, MPek/e BCEro, 3a cueT
OpraHM3ali SKCIIEPUMEHTAJIbHON JesTenbHOoCTH oOyuaromuxcs. st 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIB30BAaHME CHUCTEMBl (DPOHTAIBHBIX IOCIEIOBATEIbHBIX JKCIHEPUMEHTOB M



1abopaTOpHBIX paboOT, KOTOPBIE B MporpaMme Mo (pu3nuke 0ObEeIMHEHBI B OOIIEM CIUCKE yYCHUH
MPaKTHYEeCKUX paboT. BeigeneHue B ykazaHHOM IepedHe J1a00opaTOPHBIX paboT, MPOBOJUMBIX IS
KOHTPOJISI U HAOJIIOJIEHUS], OCYLIECTBIISIETCS YYaCTHUKaMU 00pa30oBaTeNIbHOTO Mpoliecca Ha OCHOBE
IUTAHUPOBAHMS M OCHAIEHUS KaOuHeToB ¢u3uku. [Ipu 3ToM OO0y4YeHHWIO BIAJACHHUIO OXPaHON
MPUMEHSIIOTCSI METObl MPOBEICHUS JOIMOJHUTEIbHBIX M3MEPEHUM, UCCIEIOBaHUE 3aBUCHUMOCTEM
($u3nUeCKUX BETMYMH U IOCTAHOBKA OIBITA B paMKaXx MPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yaensieTcs pPElIeHHUI0 pacdETHBIX M KAaueCTBEHHBIX 3aaady. [lpu stom
JUIs pacuéTa MPUOPUTETHBIX 3aJad SBIAIOTCS 33Jaud C SBHO 33JaHHON (U3NYECKON MOJEINbIO,
MO3BOJIAIONIEH IPUMEHSATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH, KaK U3 OJHOIO pasjeia Kypca,
TaK ¥ HHTErpupys 3HAHUS W3 Pa3HbIX pasfenoB. (s TakuX NpPUOPUTETHBIX 3a/ad SBISIOTCA
3aJaHusl TI0 OOBSCHEHMIO TPOTEKAHUS (PU3MUYECKUX TEHACHIUI M MPOIECCOB B COBPEMEHHON
JKU3HHU, TpeOyromue BbiOOpa (U3MUEeCKUX MOJENeH JUisl CUTyaluil NMpPaKkTUKO-OPUEHTUPOBAHHOTO
Xapakrepa.

B coorBerctBum ¢ TpeboBaHusiMu DPI'OC COO Kk MarepuadIbHO-TEXHHYECKOMY
obOecrieueHHI0 TIporecca 0a30BOro ypoBHS Kypca (M3WKH Ha YpPOBHE CpEaHEro oOIIero
o0pa3oBaHus HEOOXOAMMO 00y4aThCs B YCIOBUAX MPEIMETHOr0 KabuHeTa (PU3UKH WM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOWMHETa MpeIMETOB €CTECTBEHHO-HAyyHOro nukia. B kabunere ¢u3uku
JOJKHO OBITh HEoOXoAumoe J1abopaTopHOoe 000OpyAOBaHWE MJisS BBHIMOJHEHHS YKa3aHHOTO B
nporpaMme 1o pu3nKe y4eOHBIX MPAKTHUECKUX PA0OT M JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMOHCTpalluOHHOE ~ O0OpyIOBaHHME  COOTBETCTBYET  MPHUHIMIY  MHUHHUMAaJIbHOU
JOCTAaTOYHOCTH M O0ECIEUYMBACT MOCTAHOBKY KJIACCHYECKOM MPOrpamMMbl MO (U3UKE KIFOYEBBIX
JEMOHCTpAlMi ISl MCCIENOBAaHUSI H3Yy4aeMbIX HaIpaBJICHUH U TPOIECCOB, IMIHUPUUYECKUX U
(byHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaboparopHoe o0OopymoBaHuE [UIsi y4eOHBIX MPAKTHUYECKHX paboT (opmupyercs B BHIE
TEMAaTUYECKHX KOMIUIEKTOB M KOHTPOJHPYETCS B pacyere OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. TemaTHueckue KOMIUIEKThl JabopaTopHOro o0OpyAOBaHUSA JOJKHBI  OBITh
MIOCTPOCHBI Ha KOMIUIEKCHBIX CTAaHAAPTHBIX M HHU(POBBIX MpHOOpax, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEMAaX B BUE HU(POBBIX TaOOpATOPHil.

OCHOBHBIMU TIPEICTABUTENSIMH (PH3UKH, U3YyJAIOIIMMHU 00IIIee 00pa3oBaHMe, SBISIOTCS:

e NIO/IICPKHUBAET UHTEPEC M CTPEMJICHHE OOYYaroLIXCs K HAYYHOMY M3YyYEHHUIO HPUPOJbI,
Pa3BUTHIO UX HHTEIICKTYAIbHBIX H TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUI O HaydyHbIX METOJax TO3HAaHWS W  YIpaBIIEHUE
MCCIIEIOBATEIILCKUM OTHOIIEHUEM K MPUPOTHBIM SIBICHUSIM;

e METOABl HAYyYHOTO MHPOBO33PEHMsI KakKk pe3yiabTaT H3yYeHUS OCHOB MaTepuu U
(GyHIaMEeHTalIbHbIX SBIEHUN (PU3UKH;

e METO/Bl YMEHHI OOBSCHSIOT SIBICHHUS C HCIOIb30BAaHHEM (PU3NYECKUX 3HAHUHN U HAYYHBIX
JI0Ka3aTeNbCTB;

e MPEJICTABIEHBI TMPEICTABICHHBIE POJUKH (PU3UKU AJI PAa3BUTHS APYrUX BUIOB HAYKH,
TEXHHUKHU ¥ TEXHOJIOTHH.

JlocTH)KeHHe ATHX LieJeld pPacCMOTPEHHUs CIEeAYIOIMIMX 3a/ad B Ipolecce M3Y4YeHUs Kypca
(Gu3KMKN Ha ypOBHE CpeAHEro 001Iero o0pa3oBaHus:

e IpHOOpETeHNEe CUCTEM 3HAHUH 00 00X (PU3MYECKMX MPUHIUIAX, 3aKOHAX, TEOPHUSX,
BKITIOYAsk MEXaHHUKY, MOJIEKYISIPHYIO (PH3HKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (DH3HMKY M DIIEMEHTHI
acTpo(hu3uKH;

e METOJBI yMEHHWH MPHUMEHSIOT TEOPETHYECKUE 3HAaHWS M OOBACHEHHS (HU3MYECKHX
SIBIIGHUH B TIPUPOJIE U JUIsSI IPUHATHS MPAKTUYECKUX PEIICHU B TIOBCETHEBHOM JKU3HU;

e OCBOGHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/1a4 C SBHO 33JJaHHON (PU3MUYECKON MOJENbIO,
3aja4, ONPEAEISIOMUX CAMOCTOSTEIbHOE CO3/1aHue (PU3NYECKOM MOJIENH, aJeKBATHBIX YCIOBUN
3aj1auu;

e IOHMMaHUE (U3NYECKUX OCHOB U COOJIO/IEHHE ACUCTBUI TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHIECKUX MPOIECCOB, UX OKPYKAIOIIEH CpeIbl;

e BIIAJICHUE METOJaMH CaMOCTOSITENILHOTO TIJIAHUPOBAHUS U TPOBEACHUS (PUIUIECKHIX
HKCTIEPUMEHTOB, aHAIIN3a ¥ (PHUHAHCOBOM MH(MOPMAIIHH, ONIPEICIICHUS TOCTOBEPHOCTH ITOTyYEHHOTO
pe3ysbTara;



e CO3/TaHME YCJIOBUM [JIi Pa3BUTUS YMEHUM MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JACATCIIbHOCTH.

Ha usydyenue ¢usuku (6a30BbIii ypOBEHB) Ha YPOBHE CpeaHEro odriero oopazosanus B 10
KJ1acce oTBoauTCs 68 yacoB (2 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o npupojae. Hayunele MmeTonbl IMO3HAaHMS OKpyXkarowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3HKe.

MogenupoBanue ¢uszndeckux (GakTopoB u IpoueccoB. Hayunsle runoressl. @usnyeckue
3aKOHBI U TeOpuH. [ paHUIIBI BAXKHOCTH (PU3HUECKUX pacTeHUH. [[puHIMI COOTBETCTBUS.

Ponrs m mecTto ¢Gu3MKM B COBpEMEHHOW HAyYHOM KapTUHE MHUpa, B TMPAKTHYCCKOMN
NEATEIbHOCTH JIIOACH.

Hemoncmpayuu
AHanorosbsie ¥ MUPPOBLIC U3MEPUTEIBHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe  aBkeHHE. OTHOCUTEIBLHOCTh ~ MEXaHWYEeCKOro  JBrkeHus. Cucrema
otcuera. Tpaekropus.

[lepemenienue, CKOpocTh (CpemHsii CKOPOCTh, MTIHOBEHHasi CKOpPOCTb) M YCKOpPEHHUE
MaTepUalbHBIX TOUYEK, MX IMPOECKUMU HA OCH CHCTEMbl KOOpAHUHAT. CIOXKEHUE NEPEMEIICHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U pPaBHOYCKOPEHHOE NPSIMOJHMHEWHOE [BUXKeHHE. ['paduku 3aBUCAT OT
KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IYTH U MAaTEPUAIIBHOTO IEPEMEILLIEHHS TOYEK BO BPEMEHHMU.

CBoboaHoe najzenue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneiiHoe ABWKEHHE. J[BUKEHHE MATEPHAIBHBIX TOYEK IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJI0 CKOPOCTU. YTJIOBasi CKOpPOCTh, JUHEHHas ckopocth. [lepuoa m mepuon
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBAa U MPAKTHYECKOE MPUMEHEHHE: CHUIOMETp, JABUKEHUE
OKpYKaIOIEeH Cpeibl, IEHbIE U PEMEHHBIE TTEpEIayu.

emoncmpayuu

Mogenb cucTemMbl 0TCUETA, WILTIOCTPAUsd KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeobpa3oBaHue ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX OPUEHTUPOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM NMPOCTPAHCTBE.

Habmonenue 3a ABM>XeHHEM Tela, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MMaICHUS.

VYpaBieHue CKOPOCThIO IIPU JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomut

N3yueHne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOLICHUS ~ MEXAY  INyTAMH,  [POWJICHHBIMH  TEJIOM 32
MOCJIEIOBATEIbHBIMU PAaBHBIMU TMPOMEXYTKAMH BPEMEHH IPU PABHOYCKOPEHHOM JBUXEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU BEPOSITHOCTH.

Nzydenue nBuxeHus Teaa, OpOINIEHHOTO TOPU30HTATBHO.

Tema 2. lunamuxa

[Tpunmun otHocuTensHOocTH [Manunen. [lepBoiii 3akoH HbroToHa. UHEpIIManbHbIE CUCTEMBI
oTcuéra.

Macca Ttena. Cuna. [Ipunuun  cynepno3unmu  cuil. Bropoii  3akoH  HproroHa  miid
MaTepuanbHbIX Touek. TpeTuit 3akoH HploTOHA 111 MaTepuaibHbIX TOUEK 3PEHUSI.

3akoH BceMupHOTO TsroTeHus. Cuna TspkecTH. [lepBast kocMU4ecKasi CKOPOCTb.

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



Tpenwne. Buasl Tperus (1Mokos, CKonbkeHus, kauenus). Cuna tpeans. Cyxoe tpenue. Cuia
TPeHHsI CKOJNBXKEHUS H Ccuia TpeHus oceHblo. Koaddunment tpenus. Cuiia COMpOTUBICHHS
JBUKEHHIO TeJla B )KUJIKOCTH WU B3IJISIIE.

[TocTynaTtensHOE M BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEaA.

MoMEeHT OTHOCUTENIbHO cUJibl BeTpa. [1nedo cuibl. Y cnoBus paBHOBecHs Tena.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE TMPUMEHEHHE: TOJIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

SIBrieHMEe MHEPLUH.

CpaBHEHHE MACCOBBIX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTH YIIPYTrOCTH OT JedhopMaluu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U MAJECHUH.

CpaBHeHHE CUJT TPEHUSI HEOKUJTAHHOCTEH, KaUeHUI U CKOIbKEHUS.

VYcnoBus paBHOBecus Tena. Busel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTh CHIIBI YIPYTOCTH, BO3HUKAWOIIEH B MPYKHUHE M PE3NHOBOM
HIHype, OT UX JedOopMalunu.

Tema 3. 3aKkonbl cOXpaHeHUA 6 MeXAHUKE.

Nmnynbe MaTepuaabHOM TOUKHU (TeJsa), CUCTEMbl MaTe€pUaIbHbBIX ToUeK. VIMIyIbChl CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pabora criipHass. MOIIHOCTE.

Kunernueckass sHeprus MarepualbHOM TOYKH. TeopeMa O COXpPaHEHUM KHUHETUYECKOH
JHEPrUu.

[lorenumaneHass  sHeprus. [loreHumanbHas  sHeprus  ynpyro  JaepopMHpOBaHHON
npyxuHsl. [loTeHnManbHas sHeprus Teaa BOIU3HM MOBEPXHOCTH 3EMITH.

[loTeHunanbHble M HEMOTEHUUaNbHbIE CHIbl. CBS3b pabOThl HEMOTEHIHAIbHBIX CHI C
M3MEHEHUEM DHEPIETUUECKUX CUCTEM Tell. 3aKOH COXPAHEHHUS YKOJIOTMUECKOM SHEPTUN.

VYrpyrue u Heynpyrue npoucxosr.

TexHudeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBII
IIACTOJIET, IBUKYINASACS PAKETA.

Jemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMaIbHON PHEPTUH B KHHETUUECKYIO M OOpaTHO.

Pa3nen 3. Mosekyasipaast pM3MKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeOpUU.

OCHOBHBIE TTOJI0KEHHUSI MOJICKYIIAPHO-KUHETHYCCKUX Teopnﬁ U HUX DBKCICPHUMCHTAJIBHOC
o0ocHoBaHue. bpoyHoBckoe nswkenue. uddysus. Baxen XapakTep JBUKECHUS u
B3aUMOJICCTBUE YacTUIl. MoJenn TBEPAOCTH Ta30B, KUAKOCTEH M TBEPABIX TeM U OOBSICHEHHE
CBOICTBa BELIECTBA, JIEKAIIETO B OCHOBE 3TUX MoAeineil. Macca u pazmepsl Mosekyi. KonnyecTBo
BemlecTBa. [locrosunas ABorazapo.

TennoBoe oTHomeHue. Temnepartypa u ee usmepenue. lllkana remneparypsl Llenscust.

Mopnens uneanbHoro rasa. OCHOBHbIE MOJIEKYJISIPHO-KHMHETHYECKHE TEOPUU HUACAIBLHOTO
raza. AGcosltoTHas TeMIepaTypa Kak Mepa cpeJHel KMHETHYECKOW SHepruu TEIUIOBOTO JBHKEHHS
gactull rasa. lllkama temmneparypsl KenbBuna. ['a30Bble  3akoHBI. YpaBHeHHe MeHeneeBa—
Knaneiipona. 3akon  /lanerona. M3ompouneccbl B HMJealbHOM  Ta3e € COJEpIKaHUEM
BemecTBa. ['paduueckoe mpeacTaBieHue U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.



Hemoncmpayuu

OmnbIThl, JOKa3bpiBaonIe (Gotorpaguu cocTaBa BEUIECTB, MOJIEKYJ, H3MEPEHHBIX
COCTUHEHUN.

OmnpiThl 10 AU Y3UH KUAKOCTEH U Taza.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Mozens, WIUTIOCTPUPYIOLIAs 1aBJIEHUE ra3a B COCYAE.

OnbIThI, WJUTIOCTPUPYIOLINE COCTOSHUE UA€aTBbHOTO ra3a, HU30MpPOIIECCHI.

Tema 2. Ocnoevt mepmoouHamuKu.

TepmoauHamMuueckass cucrteMa. BHyTpeHHss1 SHEprusi TEpMOJMHAMUYECKONW CHCTEMBI U €€
u3MeHeHusa. KonuuectBo Teria u paboThl. BHYTpeHHSs SHEprust OJHOATOMHOTO HJEaTbHOTO
rasza. Buzsl teronepenayun: TeIIONPOBOIHOCTb, KOHBEKIMS, U3IIydEHHUE. Y JelIbHAs TEITIOEMKOCTh
BeniecTBa. KoanuecTBo TEMIoTh pu TeIIonepeaaye.

[TonsTue 06 anuabatHom mpouecce. [lepBeiif 3akoH TepMoanHaMuku. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H30IporieccaM. HarnmsaHas naTepnperanus paboThI rasa.

Bropoii 3akon TepMmoanHamuku. HeoOpaTuMoCcTh MpoI1ieccoB B IPUPOIE.

TennoBeie MamuHbl. [TpuHLIMIBL AelicTBUS TemoBbIX MamuH. [IpeobpazoBanus sHepruu B
TerIoBbIX ~ MamnHax. KoadduimeHT mone3HOro BO3JASHCTBUS  OKpYXaromied cpeiasl Ha
mammny. [{ukn Kapao m ero ko3dduIMEHT TONE3HOTO ACUCTBHS. DKOJIOTUYCCKUE TPOOJIEMBI
TEIJIO3HEPTeTUKH.

TexHuueckue yCTpoCTBA M NPAKTUYECKOE IMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jemoncmpayuu

W3meHeHrne BHYTpEHHEW SHEPruu Tejla IMPU COBEPIICHUH pabOThI: BBUIET HPOOKU U3
OYTBUTKH TIIOJ CXaThIM BO3IyXOM, HarpeB »¢upa B JaTYHHOW TPyOKe IO IyTH TPEHUS
(BUICOIEMOHCTpALIHS ).

N3menenne BHyTpeHHEH 2HEpTuu (TeMIepaTyphl) Teja Mpu Terionepeade.

OmnpIT o aguabaTHOMY PACHIUPEHUIO BO3/IyXa (OMBIT, OCHOBAHHBIM HA OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOpaHusi, p€aKTUBHOIO JBUTATEIS.

Tema 3. Azpecammuvie cocmoanun eeujecms. Pazoevie nepexoovt

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue U kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAS
BJIQXKHOCTh BO3Ayxa. HacelieHHblld map. YaenbHas Temaora mnapooOpa3oBaHMs. 3aBUCUMOCTh
TEMIIEPATYPHI OT JIABJICHUS.

Teépnoe  Teno. Kpucrammueckue u  amopdHbie  Tema. AHM30TPONUsS  CBOMCTB
Kpuctayos. XXuakue kpuctaybsl. COBpeMEHHBIE Matepuainsl. [lnaBnenue "
KpUcTaJIM3anus. Y ieibHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TOJIYYEHUsI COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB U
HAaHOTEXHOJIOTHIA.

Jemoncmpayuu

CBolicTBa HaChIIEHHBIX apOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

Bo3MoXHOCTH peryanpoBaHus BIaKHOCTH.

HaGntoneHne HarpeBaHUs U IUIaBJICHUS KPUCTANTMYECKUX BELIECTB.

JleMOHCTpanust KpUCTaJIIOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Pa3nes 4. DaexkTpoamHamuka
Tema 1. Inexmpocmamuka



DNeKTpu3anusa Tel. OJEKTpUYeCKud 3apsa. JBa BuUIa SIEKTPUYECKHUX  3apsjoB.
[IpoBoIHUKY, TUANEKTPUKH U MOJTYNPOBOAHUKU. I cOXpaHeHHs 3apsija.

B3anmoneiictBue 3apsao0B. 3aKkoH Kynona. Toueunsrit AIIEKTPUYECKUM
3apsan. Onekrpudyeckoe mnoine. HanpsokéHHocTs BHemHMX nosiedd.  [lpuHnun cyneprno3unuu
INEKTPUYECKUX MOoseH. JINHUK HAaPSHKEHHOCTU OTKPBITHIX MOJCH.

Pabora cun anekrpocrarndyeckoro nois. [lorennuan. Pasnocts noreHnmanos. [IpoBogauku
U IUBJICKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. [Jusnekrpudeckas MpOHUIIAEMOCTb.

OnekrpoémkocTh. Konnencarop. DeKTpo€MKOCTh  IJIOCKOTO  KOHJEHcaTopa. DHEeprus
3apsKEHHOT0 KOH/IEHCaTOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIM, 3JIECKTPOMETD,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB, KOHIEHCATOp, KOMUPYIOIIUI
arnmapar, CTpyHHbINA PUHTED.

Jemoncmpayuu

Y CTpoiCcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEKTPUUECKOE MOJI€ 3apsKEHHBIX TETl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DneKTpocTaTHUecKas 3alluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBHUCUMOCTh 3JEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT KBaJIpaTHOW IUIACTUHBI,
PAacCTOSIHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopA.

Tema 2. [locmoannwtit oopadbomanustii mok. Toxu 6 paznuunvlx cpeoax

DONEeKTpUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHUS D3JEKTPUUECKOro ToKa. McTouHuku
Toka. Cuia Toka. [1ocTosIHHBIM TOK.

Hanpsokenue. 3akon Oma 115 ydacTka LIETH.

DNeKTpruYecKoe CONPOTUBIICHHE. Y ACNIbHOE CONpOoTHUBIIeHHE BelecTBa. [locnenoBarensHoe,
napajuleJIbHOE, CMEIIaHHOE COEMHEHNE TPOBOIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH Jxoymns—JIena. MOMIHOCTB 2IEKTPHUECKOTO TOKA.

DONeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTHUBIIEHHWE MCTOYHMKA TOKA. 3akoH Oma ains
MOJTHOM (3aMKHYTOM) ayieKTprudeckoii enu. KopoTkoe 3akiroueHue.

DneKTpOHHasl MPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTbh CONMPOTHUBIIEHUS METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX MTyYKOB.

[TonynpoBonuuku. COOCTBEHHass ¥ MpPUMECHas MPOBOJUMOCTh  MOJTYIPOBOIHHUKOB.
CsoiicTBa p-n-nepexoaa. [lomynpoBoHUKOBbIE TPUOOPHI.

DNEeKTpUYeCKHii TOK B pacTBOpaxX M pacliiaBaxX AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUCCOITHAITUS. DIIEKTPOIIN3.

Onektpuyeckuii  Tok B razax. (CamMOCTOATENbHBIH U HECAaMOCTOSATEIbHBIN
pazpsaa. Monnus. [1na3ma.

TexHu4eckue ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHHUE: aMIIEpPMETP, BOJBTMETpP, PEOCTAT,
HCTOYHUK TOKA, 3JIEKTPOHArpeBaTeIbHbIEe IPUOOPHI, FJIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP
COTMPOTHBIICHHUS, BAKYYMHBIH TUOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBINA IHUO,
rajgbBaHUKa.

Jemoncmpayuu

N3mepenne critbl TOKa U HAPSDKCHHMS.

3aBUCHMOCTh CONPOTHUBJICHUS LWJIMHJIPUYECKUX IMPOBOJHUKOB OT JJUHBI, MONEPEUYHOTO
CEYeHHUs U MaTepuaia.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue HSIIEKTPOABMKYIIEH Cuibl. KOpoTKOe 3amMblKaHWE TalbBAHUYECKOTO
3JIEMEHTa U OTKPBITUE BHYTPEHHETO 3a3€MJICHHUSL.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.



HckpoBoi pa3psia U NpOBOJUMOCTh BO31yXa.

OZ[HOCTOpOHHSISI MMpOBOAUMOCTDL UO/A.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padomoi

N3ydeHune cMEIaHHbIX COEIUHEHUN PE3UCTOPOB.

N3mepenne 31eKTpoABMKYIIEH CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

MesknpeamMeTHble CBSI3H

Nzydyenne ¢usuku kypca 0Oa3oBoro ypoBHsS B 10 Kimacce OCYHIECTBISIETCS C y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHUM.

Mescnpeomemusie nowsimus, CBS3aHHbIE C HM3yYCHHEM METOJOB HAYYHOTO IO3HAHUS:
ABJICHUE, Hay4YHbIH (haKT, THUINOTE3a, H3MEpPEHHE BEJIIMYMHBI, 3aKOH, TEOpHs, HaOII0IeHuE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl MaTeMaTUYeCKUX, JMHeWHas QyHKIus, napabona,
runepoosna, ux rpaguKu U CBOWMCTBA, TPUTOHOMETPUYECKHE (PYHKUIUHU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, BTOPOE TPUTOHOMETPUYECKOE TOXKIECTBO, CPEAHEE U MX MPOEKIMU HA OCH KOOPIMHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: Mmexannueckoe B KHBOW mpupone, AudQy3us, ocMOC, TEMIO00OMEH KHBBIX
OpraHu3MOB (BUBI IBWKCHUS TEIJIONEPEAayH, TETUNIOBOE PAaBHOBECHUE), DIIEKTPUICCKHE SBICHUS B
JKUBOU TIPUPOIE.

Xumus: CTpPOGHWE aTOMOB W MOJEKYJd, MOJIb BEIIECTBA, MOJISIPHAs Macca, TeIJIOBhIe
CBOiicTBa  TBEPIBIX TeJN, JKUIKOCTH W Tra3bl, DIEKTPUYECKHE CBOWCTBA  METaJUIOB,
AIIEKTPOIUTUYECKAs TUCCOLUAIINS, TaIbBAHHKA.

Teocpaghus: BNaXXHOCTH BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonoeus: peoOpa3oBaHNue IBMKEHUH C HCIOJIH30BAHWEM TNPUHINIA, YYET TPEHUS B
TEeXHHKE, TOIIUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAHEHHS UMITYJIbca B TEXHUKE (pakeTa, BOJAOEM
U JIpyTue), JABHraTelb BHYTPEHHEW Kamepbl, mapoBas TypOuWHa, OBITOBOH XOJOIMIBHUK,
KOHIUIIMOHEP, TEXHOJOTMU COBPEMEHHBIX MAaTepHalioB, B TOM 4HCIE HAaHOMATEPUAIOB W
HAaHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKas 3allluTa, 3a3eMIICHHE JJIEKTPOIPHOOPOB, KCEPOKC,
CTpYWHBIM TpPHUHTEP, HJIEKTpOHArpeBaTelbHble MNPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI,
raJbBaHUKa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OGPA3OBAHUSA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro oO0IIero oOpa3oBaHUs
(06a30BBIf  ypOBEHb) JIOJDKHO  OOECNeYrBaTh  JIOCTHIXKEHHUE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTAaTOB.

JIUYHOCTHBIE PE3YJBbTATDBI

JInyHOCTHBIE pE3yNbTaThl OCBOEHUSI Kypca mpeamera «Pu3MKa» JOKHBI OTpPaXKaTh
TOTOBHOCTb W CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJUTHCS CHOPMUPOBAHHON BHYTPEHHEU
MO3UIUEN TUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX YOESXKICHHIA,
COOTBETCTBYIOIIMX YCTOWYMBBIX IIEHHOCTHBIX TO3UIIUH POCCHUCKOTO OOINEeCTBa, MPOIJICHUS
JKU3HEHHOI'O OIIbITa WU OIbITa JESITEIBHOCTH B IMPOLECCE pEAIM3allMd OCHOBHBIX IIPUHIUIIOB
BOCIIMTATEIBHON JAEATCILHOCTH, B TOM B YaCTH KOJMYCCTBO:

1) rpaxnaHckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKTAHCKON  TMO3UIMHM  OOYYaIONIIETOCs Kak AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHAE TPATUIIMOHHBIX OOIICUYETIOBEYECKUX TYMAHUCTHYECKUX W JEMOKPATHUYECKUX
LIGHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B HAYYHBIX HCCIICIOBAHMUSIX OOIIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;



YMEHHE B3aUMOJICHCTBOBAaTh C KOHKPETHHIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSMEI ¥ HA3HAYEHUSIMU;

TOTOBHOCTH K TYMaHHUTAPHOH U BOJIOHTEPCKOH NIETETLHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOM IPaIaHCKOW UICHTHYHOCTH, TATPUOTU3MA,;

[[EHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JTOCTIIKEHUSM POCCHUCKHIX
Y4€HBIX B 0071aCTH (U3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OPMHPOBAHHOCTH MOPAJILHOT'O CO3HAHUS, STHUECKOTO MTOBEIICHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B YUEHUYECKOU JCSATEILHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEPEC K pa3snIHbIM cepam mpoPecCHOHATBHON eATEeTbHOCTH, B TOM YHCJIC MEPEPHIBBI
¢ (QU3MKON M TEXHUKOW, HEOOXOAMMO YYHTHIBATH OCO3HAHHBIM BbIOOp Oynymied mpodeccuu u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHHIO B 00JIacTu (U3MKHU Ha
MPOTSKEHUU BCEU KU3HU,

6) sKo0JI0rHYeCKOe BOCTIMTAHME:

c(OPMUPOBAHHOCTh CBOCOOPA3HOW KYJIBTYPHI, OCO3HAHUE IJIOOAILHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHUE M TIPOTHO3WPOBAHME JICHCTBUI B OKPYXAIOMICH Cpele Ha OCHOBE 3HAHUMN
1eNICH pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHue OIbITA ICATEIIPHOCTH, HAPABICHHOCTH Ha OCHOBE CYIISCTBYIOIIUX 3HAHHM 110
busuke;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COBPEMEHHBIN B3IJISI HA pa3BUTHE (PHUINUECKON
HayKH;

OCO3HaHUE I[EHHOCTEH HAyYHOU NEeSTENbHOCTH, TOTOBHOCTh B MpOIEcCe M3yueHUs (HU3HKU
M3y4aTh MPOSKTHYIO M HCCIIETOBATEIBCKYIO JISATEIbHOCTD WHANBUIYAILHO H B TPYIIIIC.

METANPEIMETPHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE TEXHOJIOTHUYECKHE e CTBUSA

ba3oBble JJornueckue aeMcTBUs:

CaMOCTOATENIbHO C(HOPMYIHUPOBaTh W aKTYaJIU3UpPOBATh MpoOJEMy, pacCMOTPETh €€
BCECTOPOHHE;

ONPEACIISTh LENU JEATEIIbHOCTH, 33/1aBaTh MApaMETPbl U OLIEHUBATh UX JOCTUKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;

PazpabGoraTe miaH pemeHus mpoOseM ¢ Y4ETOM aHaIM3a COCTOSHHUS MaTepHATBbHBIX W
HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTB, OLICHHUBATh COOTBCTCTBUC pGSYJ'II)TaTOB )IeI\/'ICTBI/II\/II,
OLICHUBATh PUCKU MTOCHEACTBUM AEATEIBHOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATE PA0OTy B YCJIOBHSX pEabHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I pemeHI/m JKN3HCHHBIX np06neM.

ba3oBble ucciegoBarejbckue AeMcTBYA .

BJIAACTH HaquOﬁ TepMHHOHOFHefI, KIIDYECBBIMU IIOHATUAMU U MCETOAaMHU (1)PI3PI'-ICCKOI71

HaYKU;



o0yajaHie HaBbIKAMU y4€OHO-MCCIIE0BATEIbCKON M MPOEKTHOM N1EATENbHOCTH B O0JIACTH
¢u3uKy, CHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pPELICHHs 3a7ay
(GU3M4ECKOro conepKaHusl, IPUMEHEHHUIO Pa3JINYHbIX METOI0B MIO3HAHMS;

BJIAJIENIEl] CXEMBI JIEATENBbHOCTH IO MOJYYEHUIO HOBBIX 3HAHMH, MX MpeoOpa3oBaHuS,
npeoOpa3oBaHusl M NMPUMEHEHHs B pa3jIM4YHBbIX HAayYHBIX OOBEKTaX, B TOM YHCIIE IPU CO3/AaHUU
IPOEKTOB B 00J1aCTH (PHU3HKH;

BBISIBJIATh IIPUYMHHO-CJIEJCTBEHHBbIE CBA3M M aKTyaJU3UpOBaTh 3ajady, BbIABUIaTh
TUIOTE3y PELICHHUs €€, HAXOIUTh apryMEHTHI JUIS JT0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 33/1aBaTh
napamMeTpsl U KpUTEpUil perieHus;

aHAJIM3UPOBaTh IIOJyYCHHbIE B XOJE pEIIeHUs 3aJadd pe3yibTaTbl, OLEHUBAaTh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOMN JESTEIbHOCTH, B TOM
qHCIIe IPU U3YUYCHUH (DUBHKH;

JIaTh OLIEHKY HOBOW CUTYyalluH, OLICHUTh IPUOOPETEHHBIH OIbIT;

YMETh MIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMEeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PETHOHOB CYOBEKTOB;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObI M PEILICHHS;

CTaBUTh NPOOJIEMBI U 33Ja4uyl, JIOMyCKas albTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HAaBBIKAMHU MOJY4YEHHUS MH(OPMAIMOHHOIO COJAEP’KAaHUS U3 HCTOYHMKOB PA3HBIX
TUIIOB, CaMOCTOSITEJIbHO HM3Yy4aTh IIOMCK, aHAJM3, CHCTEeMATHU3alMI0 W HWHTEPIPETALHUIO
UHGOPMAaLIUU Pa3IMYHbIX BUJOB U (OPM MPECTABICHMUS;

OLIEHUTH JJOCTOBEPHOCTH WH(OPMAIIHH;

UCIOJb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX W KOMMYHMKALIMOHHBIX TEXHOJOTMH JJIs
pemeHusl KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3AalMOHHBIX 3a1ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHMKHM O€30IaCHOCTH, TMTHEHBI, pecypcocOepexXeHus, MpaBOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€30MacHOCTH;

co3/laBaTh TEKCTbl MAaTEpUAIIbLHOTO COJCpXKaHUSA B pa3IMUHbIX (opMmarax ¢ yKazaHUEM
Ha3HaueHUs WHPOpMAIMK M OTKIIIOYATh WX, BBHIOMpas ONMTUMAIBHYIO (HOpMYy TpPEICTaBICHHUS M
BU3YaJIU3aIUH.

KoMMmyHuKaTHBHBIC yHHBEPCAaIbHbIE TEXHOJIOTHYECKHE NeliCTBUA:

M3Y4YUThH OOIIEHUE HA YPOKax (PU3UKU U BO BHEYPOUHOMU AESITEIBbHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3pPEHMS C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U HHIUBUIYaIbHOU paboThI;

BbIOEpUTE TEMbl M METOJbl JEHCTBMIM YYaCTHMKOB C Y4Y€TOM OOIIMX HMHTEPECOB MU
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

COBMECTHAs €ATEIbHOCTDb, OPraHu3alusl U KOOpAUHALUSA JEUCTBUN 10 €€ OCYLIECTBICHUIO:
COCTaBUTh IUIAH JEHCTBHM, 3amucaTh AEUCTBUS C y4ETOM Ieleil MOMX YYaCTHHUKOB, OOCYIUTh
pe3ysbTaThl, IPUHATH COBMECTHYIO paboTy;

OLICHUTh KaYeCTBO CBOETO BKJIaJa U KOMaH/Ibl K&XKIOT0 YYaCTHUKA B OOIIMX pe3ysbTaTax 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaJIaraTb HOBBIE NPOEKTHI, OLICHWBATh HAECH C MO3ULUN HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKOW NHHOBALINY;

N3yualiTe MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX YCTPOMCTBAX, BKIKOYAs
KpPEaTUBHOCTh M BOOOpaXKeHHE, YTOOB! ObITh HMHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE TEXHOJOTHYECKHE 1eiiCTBUSA

Camoopranu3anusi:

CaMOCTOSITENTFHO UW3y4aTh TO3HABATENBHYIO JESITENbHOCTh B 00NacTH (U3HKU U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIbHO COCTaBUThH IIJIaH PEUIeHHs] PAacYETHBIX M KAdyeCTBEHHBIX 3a/ay, IUIaH
BHITIOJTHEHUSI TPAKTHYECKOH paboThl ¢ y4€TOM UMEIONIMXCS PECYpPCOB, €CTECTBEHHBIX
BO3MOHOCTEW U MPENOYTEHU;

JIaTh OLICHKY HOBOW CUTYyaluu;

YTOYHEHHE PaMOK HACTOSIIETO MpeIMeTa Ha OCHOBE JIMYHOT'O I[BETA;

JIeNlaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUTh TPHUOOPETECHHBIN OTIBIT;

Ob6ecneunBaTh (OPMUPOBAHUE M OOCCIICUCHHUE SPYAUIMK B 001acTH (PU3HUKH, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OLIEHKY HOBOM CHUTYyalliM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJIBTATOB JACUCTBUSIM JIUII;

BJIa/IETh HAaBBIKaMU IMO3HABATEJIbHOM pediiekcuu Kak OCO3HAHUSI MPOUCXOASIINX JAeUCTBUN
Y MBICJIUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh PUEMBbI peIeKCUH TS OLIEHKH, BEIOOpA CUTYalluu BEPHOTO PELICHUS;

YMETh OIIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEUICHHUS 110 UX CHUKCHHUIO;

MOTHBBI IPUHSATUS U APTYMEHTHI IPYTUX MIPH aHAIHN3E Pe3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH Ce0sl, MIOHMMAas CBOM HEJOCTATKH M JIOCTOMHCTBA;

MOTHBBI IPUHSITUS U ApTYMEHTHI IPYTUX MPH aHAIH3E Pe3yIbTaTOB ACITEIbHOCTH;

[Tpu3HaBaTh CBOE MPABO M MPABO APYTUX HA OIIHOKY.

B mpotiecce HOCTMXKEHUS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTrpamMMbl Mo (pusuke Ass
YPOBHSI CpEIHEro oO0mero oO0pa3oBaHUs Y VYYalIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUE, BKJIIOYAIOIIEEe CIOCOOHOCTh IMOHMMATh CBOE IMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHUE PA3BUTHUSI COOCTBEHHOM AIMOIIMOHAIBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMS, BKJIFOYAONIETO CAMOKOHTPOJIb, YMEHUS IPUHUMATh OTBETCTBEHHOCTH
3a CBO€ MOBEJEHUE, CIOCOOHOCTH aJaNTHPOBATHCS K SMOIMOHAIBHBIM M3MEHEHHSIM U TMOKOCTH,
YTOOBI OBITH OTKPHITHIM HOBBIM;

BHYTPEHHSIS MOTHBAIIUS, BKIIOYAIOIIAs MOAXO K JOCTHKEHHIO IIeNiel U ycrexa, ONTUMU3M,
WHUITMATHBHOCTh, YMEHUE JICHCTBOBATH HCXOJIS U3 CBOMX BO3MOKHOCTEH;

SMMOATHH, BKJIIOYAIOIIAs CIIOCOOHOCTh TMOHUMAaTh AMOIMOHAIBHOE COCTOSHUE MAPYTHUX,
oOparlaTs BHUMaHUE Ha €ro MPH OOIIEHUH, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEIKUBAHUIO;

COlLlMaJIbHbIE HAaBBIKU, BKIFOYAOIINE BOZMOXHOCTh KOPPEKTHPOBATH OTHOIICHUS C IPYTUMHU
JIFOJIbMU, KOHTPOJHPOBATh, PETYIMPOBATh HHTEPEC U Pa3peniaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K kxonmy oOydenust B 10 kiacce nmpeqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MIEPEBECTHU Ha MPHUMEPHI POJib U MECTO (PU3UKU B COBPEMEHHON HayyHOW KapTHHE MHUpA, B
pa3BUTHUN COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOJEH;

B mnpenenax rpaHuIpl NpPUMEHEHUS HW3YYEHHBIX (QU3NYECKHX MOJeNel: MarephalbHas
TOYKa, MHEpLHUaNbHAas CHCTEMa OTCYETa, aOCONIOTHO TBEPAOE TENIO, WACANbHBIN ra3, MOJeNu
3apsAA0B Ta3a, >KUJIKOCTH M TBEPABIX TeJ, TOUYEUHBIM 3apsiIHbIM ammaparT MpU BBINOJIHEHUU
¢u3nUeckux 3a1ay;

pacrno3HaBaTh (pu3HUecKue sIBICHUS (TPOIECChl) U OOBSICHIATh UX HA OCHOBE MOJIEKYJISPHO-
KMHETUYECKOW TEOPHUHU BELECTB BELIECTBA U DJIEKTPOJIMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE
NpSIMOJIMHEHOE [IBU)KEHUE, IBWKEHHE NaJCHUs TeJ, JABI)KEHHE IO OKPYKHOCTH, WHEpLHs,
B3auMoJieiicTBue Ten, Tu(Qy3us, OpOyHOBCKOE ABMKEHHE, ABIKEHHE KUIKOCTEH U TBEPABIX Tell,
U3MEHeHHe 00BbEMa TeJl INpH HAarpeBaHUM (OXJIAXKAECHUH), TEIUIOBOE PABHOBECHE, HCIIAPEHMUE,
KOHJCHCAllNs, TUIABJIEHUE, KPUCTAJUIM3ALUS, KUIIEHUE, BIIAYKHOCTh BO3/yXa, IIOBBILICHUE AABJICHUS
raza Mpu €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXAY MapaMeTpaMH COCTOSHUSI raza B
U30IIpoLECCaX, JIEKTPU3aLUs Tella, B3aUMOAEHCTBHE 3aps0B;



ONMCHIBATHh MEXaHMYECKOE IBUKEHHE, HCMOJb3ys (HU3MUECKHE BEIMYUHBL: KOOpAMHATA,
myTh, TEPEMENICHHEe, CKOPOCThb, YCKOPEHHE MAacChl Tella, CHIa, MUMITYJIbC Tela, KUHETHYeCKas
SHEprusi, NOTEHUUalbHAs DSHEPTus, MexaHuueckas paboTa, MeEXaHHWYEeCKass MOIIHOCTb; IpU
OMKMCAHUU TPABUIBHO TPAKTOBATh (PU3MYECCKUI CMBICT BKJIIOYAIOT BEIUYHMHY, UX 3HAYCHUEC U
pe3ynbTaT, HaxoAs (OopMyidy, CBS3bIBAIONIYIO MaHHYIO (U3UYECKYIO0 BEIUYHHY C JAPYTUMU
BEJIMYUHAMU;

OIMCaTh U3yYCHHBIE TEIUIOBBIE CBOMCTBA TeNl U TEIIOBBIC SIBICHUS, UCIIONIb3Yys (PU3NYECKUE
BEJIMYMHBI: JIaBJICHUE Tra3a, TEeMIIepaTypy, CPEIHIO KUHETHUYECKYI0 JHEPrHI0 XaOTHYECKOTO
JIBUKEHHUS MOJIEKYJ, CpPEJHEKBAIPATUYECKYI0 CKOPOCTb MOJIEKYN, KOJUYECTBO TEIUIOTHI,
BHYTPEHHIOIO JHEpruto, paboTy raza, KOIPPUIMEHT TOJE3HOT0 JEHCTBUS  TEIJIOBOIO
JBUTATENIS; IPU  OMHCAHUM TIPABWILHO TPAKTOBATh (DU3MYECKH CMBICT BKIIOYAIOT B ce0s
BEJIMUMHY, UX 3HAUEHUE U CJIEJICTBUE, HAXOXKICHHE (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BETUYHHAMU;

ONKCHIBATh H3YYECHHBIC JJIEKTPUYECKUE CBONCTBA BEUIECTB U JJICKTPUUYECKUE SIBICHUS
(mmpotiecchl), UCTONIB3Ys GUTYPY (HOPMBI: MOIIHOCTh 3apsja, MEKTPUIECKOE MoJIe, HAPSHKEHHOCTh
MOJIs, MOTEHLHUAN, Pa3HOCTh IOTEHIMAJIOB; IPU MPABUJIBHOM OMUCAHUU (UBUYECKUN CMBICT
BKIIIOUACT BEJIIMYMHY, UX 3HAUCHHE W 3HAYCHUE; CICHYIONIYI0 (DOpMYyiTy, CBSA3BIBAIONIYIO JTaHHYIO
bu3nYEeCKyI0 BEIMYUHY C IPYTUMU BEIUYUHAMM;

aAHAIM3UPOBATh (PU3UUYCCKUE TIPOIECCHl M SBICHUS, WCIONB3ysS (PU3UUECKHE 3aKOHBI M
NPUHIUIIBI: 3aKOH BCEMHUPHOro TAroTeHus, 3akoHsl |, Il u |Il HeroToHa, 3akoH coxpaHeHUs
(U3HYECKON SHEPruu, 3aKOH COXPAHCHHUS HMMITYJIbCA, TPHHIUI CYMEPIO3UIIMA CHIIBI, TPUHITHIT
paBHOIpPABUsI HHEPIHUANBHBIX CHUCTEM OTCYETa, MOJEKYISAPHO-KUHETHUECKYI0 OCHOBY BEIIECTB,
ra3oBbIC 3aKOHBI, CBSI3b CPEIHEH KWHETHYECKOH OSHEPTHH TEIUIOBOTO JBWIKCHHS MOJICKYIT C
a0COIOTHOW TemIepaTypoid, MepBbIi 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPAaHEHHS CHJIBI 3apsja,
3akoH KynoHa, mpu 3TOM paziuvarOT CIOBECHYHIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpQXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTh) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIMUIBI pabOThl MallWH, NOPUOOPOB M  TEXHUYECCKHX
YCTPOMCTB; CIEAUTD 32 YCIOBUSAMHU UX 0€30MaCHOTr0 UCTIOIH30BAaHUS B TIOBCETHEBHOM KU3HU;

[IpoBecT S3KCHEPUMEHTHI TIO WCCICAOBAHUI0 (U3NUYCCKUX SBICHUH W MPOIECCOB C
MCIIONIb30BaHUEM TPSMBIX U BHEIIHUX HU3MEpPEHUH, Mpu 3ToM cHopMynupoBaTh 3aaady/3aiady U
CleNaTh TEOPETHUYECKHH JKCIEPUMEHT, CcOoOpaTh JaHHBIE O TMpeaiaraeMoM OO0OPYIOBaHHH,
MIPOBECTH OIBIT U C(HOPMYIUPOBATH BHIBOJIBI;

W3yunte npsiMbie U JOMOJTHUTEIBHBIC U3MEPECHHSI (PU3NICCKOT0 pa3Mepa, Ha 3TOH BBICOTE,
crocod HW3MepeHUs: U HCIOJIb30BaHHE JOIMOJHUTEIbHBIX METOJIOB HM3MEpPEHUsl IMOTPEITHOCTEN
WU3MEPEHHUI;

YUUTBIBATh MEXKIY (GPU3MUECKUMH BETUYMHAMHU C UCIIOIF30BAaHUEM TIPSIMBIX H3MEPEHUH, TIPU
3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DHKCHPOBATH PE3yJbTAThl, MOJyYEHHBIC B 3aBHCHMOCTH OT
bu3nYeCKUX BENWYHH, B BUJE TaOIHIl U TpadUKOB, AeNaTh BBIBOJBI IO PE3yIbTaTaM UCCIIEIOBAHNUS;

coOMroaTh MpaBWiIa OE30MacHOTO TpyAa IPU TPOBEACHHH HWCCICIOBAaHUN B paMKax
yueOHOrO0  JKCIEepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM M  MPOEKTHOW  JESATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX IPUOOPOB U 1a00PaTOPHOTO 00OPYI0OBAHUS;

pemuTh pacuéTHbIe 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENbI0, HCIONb3Ys
(du3nYecKrue 3aKOHBI W TMPUHITUIBI, HA OCHOBE aHAJM3a YCJIOBHWH 3a/iad, BBHIOpATh (PUINICCKYIO
MOJIeJh, MPEAJIOKEHHYIO I €€ pelIeHus, IPOBECTU PACUYETHI U OLICHUTh PEATbHOCTD MOJYYEHHOTO
3HaYeHUs pU3ndeckoi HopMmbl;

pElIUTh KAueCTBEHHYIO 3aJady: BBICTPOHUTH JIOTUYECKYI) HEMPOTHUBOPEUYHMBYIO IIETIOUKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3ydaeMble 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

HCIOJIb30BaTh MPH 00ECIIEUeHNH HAayYHBIX 33/1a4 COBPEMEHHBIC TEXHOJIOTUHU UCCIIECIOBAHMS,
CTPYKTYpHUPOBaHHUS, OOBSICHCHHSI U TPEACTABICHUS YIeOHON W HAYIHO-TIOMYJISIPHON HH(pOpMaIwH,
MOJTyYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, YIITyOJIEHHOTO aHaIH3a MoTy4aeMoil HHGOpMaIuy;

MPUBOJIUTh BKJIAJ POCCUUCKHX M 3apyOEKHBIX YyUYEHBIX-(OU3HKOB B pa3BUTHE HAYKH,
00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCTIOJIh30BATh TEOPETUYECCKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHON KHU3HH IS 00ECTICUCHUS
0€30MacHOCTH TMPHU WCIOIH30BAHUM TMPUOOPOB M TEXHUUYECKUX YCTPOUCTB, HJS COXPaHCHHS
3JI0OPOBBSI U COOJTIOJICHUSI HOPM IKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpee;

paboTaTh B TPYIIIE C BHIMOJIHCHHEM Pa3IMYHbBIX CONMATLHBIX POJICH, TUTAHUPOBATH PabOTy
TPYIIIbI, PalMOHAILHO COKpAlaTh OOSI3aHHOCTH M IJIAHUPOBATH JCSITEIBHOCTh B HECTAHIAPTHBIX
YCIIOBUSIX, aJICKBATHO OLIEHWBATh BKJIA]] KaX/IO0TO yYaCTHUKA TPYIIBI B PEIICHUE pacCMaTpUBaCMOM
POOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HasBanue pa3nenos u rem KonnyecTBo yacos
n/m MIPOrpPaMMBbI Bcero KontpomnbHbie [TpakTHueckue
paboThI paboThI
Paznen 1. PDU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOTO 2
MTO3HAHUS
Wroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 Junamuka 7
2.3 3aKOHBI COXPAHEHHUS B 6 1 1
MEXaHHUKE
Htoro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO- 9 1
KMHETUYECKON TEOPUHU
3.2 OCHOBBI TEpPMOJAMHAMUKHI 10 1
3.3 ArperaTHble COCTOSHHUS 5
cyluiecTBeHHbI. Da3oBbIE
nepexobl
Wroro no pazneny 24
Pa3nea 4. JIEKTPOIMHAMUKA
4.1 DNeKTpOoCcTaTHKa 10 1
4.2 [TocTostHHBIIM TOK 12 1 1
o0pabotku. Toku B
pa3IUYHBIX Cpeliax
Wroro no pazneny 22
PesepBHOE Bpems 2 1
OBIEE KOJIMYECTBO YACOB 68 4 4
I10 TTIPOTPAMME




