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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE CpemHEro oO0mero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbx B @I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpamMmbl BocnuTanus u KoHuenuuu
npenojaBanus yueOHoro npenmera «dusuka» B 00pazoBaTeIbHBIX OpraHU3ALUIX
Poccuiickoii ~ denmepainuu,  peaqu3yIOMUX  OCHOBHBIE  0Opa3oBaTeIbHBIC
MIPOTPaMMBEI.

[Iporpamma no ¢usuke onpeaenseT 00s3aTeaIbHOE MPEAMETHOE COJIEPIKaHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUCHHSI TEM U Pa3JIeioB
y4eOHOTO TpeaMeTa C YIETOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JIOTUKKA y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOCHHOCTEM  O0ydYarolIuxcs.
[Iporpamma mo ¢Qusuke ma€r TpelncTaBiIeHUWE O IEAX, COJAEpNKaHUU, OOIIeh
CTpateruu OOy4YeHUs, BOCIHUTAHUS M PA3BUTHS OOYYaIOIIUXCS CPEJCTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryoJI€HHOM ypOBHE.

N3ydenne kypca ¢Gu3MKu yriiyOJIEHHOTO YpOBHSI TO3BOJIAET peaii30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAIINH, HAMPABICHO HA CO3JaHUE YCIOBUM IS
MPOSIBJICHHUSI CBOUX HMHTEIJIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
OoOy4Jaronmmcsi, KOTOpble HEOOXOIMMBI JUIsl TIPOJOJDKEHUST O00pa3oBaHUS B
opraHu3anusx NpodecCHOHATLHOTO O00pa3oBaHMs 110 PA3IMYHBIM  (U3HKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mnporpamme 1o (¢Gu3MKE ONPEACNAIOTCS IIAHUPYEMBIE PEe3yIbTaThl
OCBOCHUS Kypca (PM3HMKH Ha YpOBHE CPEAHETO 00IIero o0pa3oBaHus: JTUIHOCTHBIC,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yriyonéHHom  ypoBHe).  HayuHo-
METO/I0JOTUYECKOM OCHOBOM g pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeJAMETHBIM U TPEAMETHBIM pPE3yJbTaTaM OOYyYarolmuXCs, OCBOHMBIIUX
mporpamMmy 1o (¢U3MKE Ha YpPOBHE cpefaHero oOmiero oOpa3oBaHus Ha
yTIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MTOIX O/,

[Iporpamma o (hu3mKe BKIIFOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKM Ha YLIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

conepkanue yueonoro npeamera «Dusukay mo rogam 0O0y4eHHUS.

[Iporpamma 1m0 (QU3MKE HWMEET TPHUMEPHBIH XapakTep W MOXET OBITh
WCITOJIB30BaHa YUYNUTEIAMHU (PU3UKHU JUTSI COCTABIICHUS CBOMX pabOYMX MPOTPAMM.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUHUTENIEH U
MPENOCTaBIsET BO3MOXHOCTH JUJISl peaju3allMi  Pa3IUYHbIX METOJAMYECKHUX
MOJXO/IOB K MpernojiaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coxXpaHeHUs 00s13aTEIHHOM YaCTH COJIEPKaHMs Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE Y4eOHOTO MpeAMETa B IIKOJIC, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHHUM 00 okpyskaroriem Mupe. IIIKonbHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE IPOIECCOB U SIBJICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busndeckoir reorpadmeir wW acTtpoHommen. Vcmosib3oBaHME W AKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUW ONPENeTUIO XapakTep W OypHOE pa3BHTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajoB C 3aJaHHBIMU CBOWCTBaMH. M3yueHue
(¢uU3MKK BHOCUT OCHOBHOM BKJaJg B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa o0ydaromerocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATH HAyUHBIN
METO/]I IO3HAHUSI [P BBIIIOJIHEHUU UMH YU€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (u3uKku Ha ypOBHE CpelHEro 001ero oopa3oBaHusl MOJI0KEH
PS UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEU KypC SBISIETCSA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cOOTBETCTBUM C HEM Marepuan Kypca (QU3MKU
o0benMHEH BOKpYr (¢u3nueckux Teopud. Benymmm B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€puu, BEUIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanmuzanus TpearojaraeT HUCIOJIb30BaHUEC
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHHUE CBSA3M Pa3BUTHUSA
¢u3uk ¢ pa3BUTHEM OOILIECTBAa, a TaKXkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuxnaonoit nanpasnennocmu. Kypc dbusuku yriayOJEHHOTO YPOBHS
MpeAnosaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBa, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJlep)KaHMs, TOCBSAIIEHHBIX JSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU W TEXHOJIOTMH, a Takke O0OCY>KIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s Gus3uku peamusanust 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTIOJIb30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa ydeOHoro mpouecca. s yrmyOaéHHOTO
YPOBHS — O3TO CHUCTEMA CAMOCTOSITENBHOTO YYEHHUYECKOTO SKCIIEPUMEHTA,



BKJIFOYAIOLIETO (PpOHTANbHBIE YYEHHMYECKHE OMBITHl MPU H3YYEHHUH HOBOTO
MaTepuana, JabopatopHbie paboThl U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
JIBa crnocoba peanu3anuu (U3MYECKOro TMpakThuKyma. B mepBoM ciydae
MPaKTUKyM mpoBoAuTcs jaubo B koHue 10 u 11 kimaccos, nubo mocie nepBoro u
BTOPOr0 TMOJIYTOOMH B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
UHTETpanus paboT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX padoT, KOTOpHIE
IPOBOJATCA B mpouecce uzydeHus paznena (temsl). Ilpu stom mox padoramu
MPaKTUKyMa MOHUMAETCSl CAMOCTOSITEJIbHOE MCCIEA0BaHUE, KOTOPOE MPOBOJAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme 1o ¢usMke cuUcTeMa YYEHHYECKOrOo IKCIEpHUMEHTa,
7a00paTOpHBIX pabOT M MpaKTUKyMa IpeJicTaBieHa €IMHbIM NepeuHeM. Brioop
TEMATUKU JUIS 3TUX BUAOB YUCHHMUYECKHUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIBHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHMUSL W OCHalleHuss kaObuHera Qusuku. [Ipm sTom oOecneunBaercs
OBJIQZICHUE OOYYAIOUIMMHCS YMEHUSMU MPOBOJUTH TNPSAMbIE U KOCBEHHBIE
U3MEPEHHS], WCCIENOBAHUS 3aBHCUMOCTEH (PU3MYECKHX BEJIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YACNACTCS PEIICHUIO PACUETHBIX U KadeCTBEHHBIX
3agad. [lpu 3TOM ans pacy€THBIX 3aa4 IPUOPUTETOM SBIISIOTCS 33Ja4M C SIBHO
3QITAHHOM W HESBHO 3aJIaHHOW (DM3WYECKON MOJICIBIO, TTO3BOJISIONINE TPUMEHSTh
U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fenia Kypca, Tak |
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aenoB. [[1s kauecTBEHHBIX 3ajad
OPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OObBSICHEHUE/TIpeCKa3aHUE MPOTEKAHUS
bu3nUecKuX SBIEHUN U MPOIECCOB B OKPYXAIOIIEH KU3HH, TpeOyrolre BhIOOpa
buznyecKoil MoAeNnu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO Mpolecca Kypc (U3UKH YriayOJIEHHOTO
YPOBHSI Ha YPOBHE CpEIHEr0 00IIero 0Opa3zoBaHus JOJKEH U3YUaThCsl B YCIOBUSIX
npeaMeTHoro kabunera. B kaOunHere (U3MKH JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBaHUE JIsi BBINOJHEHMSI YKa3aHHBIX B Mporpamme Io
(bu3MKEe YUYEHUYECKHUX OINBITOB, JIADOPATOPHBIX pabOT M paboOT MpakTHKyMma, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pYTI0BaHHE.

JleMoHCcTpallMoOHHOE  00Opy/IoBaHuEe (QopMHUpyeTcsi B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe 1Mo (U3HMKEe KIIOUYEBbIX JEMOHCTpAlUil s
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHHA ©  TPOIECCOB, OMIMPUYECKHX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [JS YYEHHYECKUX MPAKTHUECKUX paboT
dbopMupyeTcsi B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIeunBaeTcsi B pacuére



OTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTudecKue KOMIUICKTHI
7a060paTOPHOTO OOOPYAOBAHMS OJDKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TICJISIMU U3Yy4YeHHUST (DU3UKH B 0OIIEeM OOpa30BaHHWM SIBIISIOTCS:

dbopMHpoBaHUEe UHTEpECa W CTpEeMJICHUS OOy4YaromMXcsd K HaydHOMY
W3YUYCHHUIO TPUPOJBI, Pa3BUTUE UX HMHTEIUIEKTyaldbHbIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJIICHUSIM;

dbopMHpOBaHE HAYYHOTO MHPOBO33PEHMs KaK pe3yJibTaTa U3yuyeHUs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopmMupoBaHUE YMEHUN OOBSACHSTH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O poOiu (PU3UKK IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHHM O BO3MOXHBIX  cepax  Oyayuuei
npodeCCUOHAIBHOW  IESITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalpaBJICHHH.

JlocTibkeHne dTUX Iiesied 00eCTieUrBACTCsl PEIICHUEM CIICAYIONINX 3a7a4d B
mporiecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00111ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUsIX,  BKJIOYas  MEXaHUKY,  MOJICKYJSIpHYIO  (PU3HKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUS JIJIST OOBSICHEHUS
bu3nYecKuxX SBICHUN B MPUPOJE U ISl TMPUHATUS TMPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIOCOOOB pEIICHUS pa3IuYHbIX 3a7a4 C SBHO 33JaHHOU
duznyeckoil Moneblo, 3aJay, MOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHue
bu3NYecKo MOJEeNH, aJeKBATHOM YCIOBHUSIM 3a/Jadyd, B TOM YHCIE 3a]a4
MHKEHEPHOI'O XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPEAY;

OBJIQJICHUE METOJAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUST W MPOBEACHUS
bU3MYEeCKUX OKCIMEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu uHpopmaiuu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHHE YCJOBHUM IJIsl pa3BUTHUS yYMEHUM NPOEKTHO-HUCCIEA0BATEIIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpohecCHOHATBLHON AESTENHPHOCTH, CBA3AaHHOU
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpeamera «®du3uka» Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBaHusl BBIOMpAETCS OOYYAIOIIMMUCS, IUIAHUPYIOUIMMHU MPOJIOJKEHUE
o0pa3oBaHus MO0 CHEUATBHOCTIM (HU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenue ¢usuku (yrimyonéuusiii ypoBens) B 10 kmacce — 170 yacos (5
YacoOB B HEJICIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OPATOPHBIX M
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHIOBAHHBIM, YUYUTENb Je€JacT BBIOOP
poBeleHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB € YYETOM MHAMBHUIYaJbHBIX
O0COOCHHOCTEN 00yJarouXCs.



COAEPKAHUE OBYYEHMUA
10 KITACC

Pasznen 1. HayuHblii MeTO NO3HAHMS IPUPOABI.

®duszrka — pyHIaMeHTalbHAsg Hayka o npupoje. Hay4uHsiii MeTo] mo3HaHus U
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHWs Npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3Mepenust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEPUTEIIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHASA).

MopnenupoBanue (GpU3NUECKUX SBJICHHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
abCOJIIOTHO TBEPAOE TENO, HWACaIbHAs KHUJIKOCTh, WACANBHBIM Tra3, TOUYEYHBIH
3apsn). ['unoresza. ®uznueckuil 3aK0H, TpaHULIbl €ro npuMeHuMocTH. dusnueckas
TEOpUS.

Pons u Mecto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUHON KAapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomot, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHWs B LEMU IOCTOSIHHOTO TOKa MpH
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bu3MYECKUX BETWYHH MPH MIOMOIIN KOMIIBIOTEPHBIX JaTYNKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanundeckoe ABrxkeHue. OTHOCHUTEIBHOCTh MEXAHWYECKOI'O JBUKECHMSL.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3aJa4l MEXaHUKU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCTb (CpeAHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCThb) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIMH HAa OCU CHUCTEMbl KOOpJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U MMyTH MAaTEPUAIbHON TOUKH OT BPEMEHH U MX
rpaduku.

CpoOonHoe maneHue. YckopeHue cBoOOAHOro mnaieHus. [[BukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCMMOCTH KOOPAMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaduKu.



KpuBosmHenHoe  nBWKEHME. J[BMKEHHE  MATepUAIIBHOW  TOYKHA 11O
OKPY>XKHOCTH. YTJIOBas W JIMHEWHas CKopocTh. [lepmon m wactora oOparieHwms.
[lenTpocTpeMuTenbHoe (HOPMaAIbHOE), KacaTelbHOE (TaHT€HIUAIBLHOE) U MOJIHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIHUIOMETP,
JBW)KCHUE CHApANOB, LEMHbIE, MIECTEpEHYATHIE W PEMEHHBIE TIEpPEAAyH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIUTKOCTPAIUS KHHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUYKCHUS.

Crioco0b!I UcClIeJOBaHUS ABMKEHUI.

WnmrocTpanus npeAesbHOro nepexoaa U U3BMEPEeHNe MIrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue aBuxkeHUs Tena, OPOLIEHHOIO MOJ YIJOM K TOPU30HTY M
TOPU30HTAIIBHO.

HarpaBneHue CKOpOCTH PHU ABHXKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE NIyTEW, TPACKTOPHUHA, CKOPOCTEH ABMKEHHUS OJHOTO U TOIO XK€
TeJa B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padomol, npAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHMS C L€ ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IIYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBUKECHHH.

WN3mepenne  yckopeHuss ~ CBOOOJHOTO  mafeHuss  (PEKOMEHIOBAHO
WCIIOJIb30BaHNe TU(PPOBOI Ta0OPATOPHH).

W3yuenne nABWKEHHS Tela, OpOIIEHHOTOo Topu3oHTaibHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPONMOPLUOHAIBHONW 3aBHCUMOCTH MEXAY JAIBbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

N3yuenue NBUXKEHUS Tejla MO OKPYXHOCTH C IOCTOSIHHOM MO MOIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TNEpHUOAa OOpallleHUs KOHUYECKOTrO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumaneHble cuctembl orcuéra. [IpuHiun
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHblie cucTeMbl OTCUETa (ONpEAEIICHUE,
MIPUMEPBHI).

Macca Tena. Cwia. [IpuHIUI Cyneprio3uiiuy CUil.

Bropoi 3akon HproToHA 1151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUA. OKBUBAJEHTHOCTh TI'PABUTALIMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TsokecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MaJ€HUS OT BBICOTHI
HaJl IOBEPXHOCTHIO IUIAHETHl M OT reorpa@uyeckod MMUpOTHL. JIBHXKEHME
HEOECHBIX TEJ U UX CITyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tema, aBmkymierocs c
YCKOPEHHUEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokost. Kospduuument tpenus. Cuna conpoTHBIECHHUS IpPU JBUKEHUU Tejla B
JKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKCHUSL.

Hasnenue. ['mapocratnueckoe napinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE INPOLECCHI: IOAIIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

emoncmpayuu.

HabGnronenue nBM>KEHUS Tell B MHEPUUAIbHBIX U HEMHEPIIMAIBbHBIX CHCTEMAaX
OTCY€Ta.

[TpyuHIMIT OTHOCUTEIBHOCTH.

Kauenue nByX LMIMHIPOB WIIM IIAPOB PA3HOM MACChl C OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMATILHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOACWUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B HHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHJT, BOBHUKAIOIIUX B PE3YJITATE B3aNMOCUCTBUS TE.

HN3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecoMocCTs.

Bec tena nmpu yCKOpEHHOM NOIBEME U MTaJICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomul, nPAKMUKYM.

N3mepenne paBHOACHCTBYIOLIEH CUII IIPU ABUKEHUHU OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3ABUCUMOCTH BPEMEHHU JBUXKEHHUSA Opycka IO
HAKJIOHHOW INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCCHI.



HccnenoBaHue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3SHHUKAIONIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

W3yuenue qBUKCHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepes
NETKuit OJIOK.

N3mepenne ko3 dUIlMeHTa TPEHHS 10 BEJIMYHMHE YIIIOBOro Koddduimenta
3aBUCHMOCTH Frp(N).

HccnenoBanre ABUXeHUS OpyCKa MO HAKJIOHHOU IJIOCKOCTH C MIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.
N3yueHne NBUKEHUS TPy3a HA BTy C TPEHHUEM.
Tema 3. Cmamuxa meépoozo mena.
AOGcomotHO TBEpHoe Teno. [locTymarenbHOoe W BpallaTebHOE JBHKCHHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCUTEIIBHO OcCH BpamieHus. [liedo cusl.
CrioxxeHue Cuil, MPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.
Y ci10Bus paBHOBECHS TBEPIOTO TEJIA.
YcroitunBoe, HeyCTOMUMBOE, O€3pa3TMYHOE PAaBHOBECHUE.
TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIUTEWH,
CTPOUTEIIbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.
Jemoncmpayuu.
VY ci10BUsI paBHOBECHSI.
Buibl paBHOBECHS.
Yuenuueckuii s3xcnepumenm, nadopamopuvie padomol, npAKMUKyMm.
HccnenoBanue yciaoBUKA PABHOBECHS TBEPAOrO TeEJld, HWMEIOLIETO OCh
BpAILICHHUS.
KoHcTpynpoBaHue KpOHIITEMHOB U PACYET CUJT YIIPYTOCTH.
N3ydyeHne ycTOMUYUBOCTH TBEPAOTO TENA, UMEIOILIETO TIJIOIIaAb OTOPHI.
Tema 4. 3akonwvl coxpanenus é mexanuxe.
Nmnynec MaTepuagbHON TOUKH, CUCTEMbBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.
MMy b CUItbl 1 U3BMEHEHHUE UMITYJIbCA Tea.
3aKOH COXpAaHEHUS UMITYJIbCA.
PeakTnBHOE NBUKEHUE.
MoOMEHT uMItyJibca MaTepUAIBHOM TOUYKHU. [IpencraBieHne 0 COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.
PabGora cmiibl Ha MajoM W Ha KOHEYHOM IepeMermicHuH. I padudeckoe
MpeCTaBICHUE paOOThI CHUIIBI.

MOIIHOCTH CUIIBL.

Kunernueckasi sHeprus matepuanbHOM Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOUYKH.



[loTeHManbHbIE W HEMOTEHLMANbHbIE CUJbL. [loTeHIManbHAs >HEPrus.
[ToTeHmanbHas 3HEprust ynpyro ae@opMupoBaHHOW MpykuHbI. [loTeHIManbHas
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM moJie. [loreHnmanbHas sHeprus
TeJla B IPABUTALIMOHHOM I10JI€ OJJHOPOJIHOTO Iapa (BHyTpH U BHE I1apa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Cs3pb pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHUEM MEXaHHYECKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heylpyrue CTOIKHOBEHHS.

VYpaBHeHrne bepHyinmm s UACAIBHOM JKMIKOCTH KaK CIIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKHUE IIPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJNET, THPOCKOI, (QUIypHOE KAaTaHHE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXpPaHEHHUs UMITYJIbCA.

PeakTuBHOEC OBHKEHUE.

W3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruu Tela Npu COBEPIICHUN paOOTHI.

B3anmHbIe npeBpalieHUs] KWHETUYECKON W MOTEHIHMAIBHOW SHEPTUM IPH
JEHUCTBHUN HA TEJO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEepPIUM MPU CBOOOHOM A ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

N3mepenne nMirysbca Teaa o TOpMO3HOMY ITyTH.

N3mepenune cuiibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWIS U MOIIHOCTH
CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBI.

HccenenoBanne cCOXpaHEHUS UMITYJIbCA ITPU YIIPYTOM B3aUMOJICUCTBUU.

N3MepeHrne KHHETUYECKON YJHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON SHEPTUU NPYKUHBI C PaOOTON CHIIBI
TPEHMUSL.

Omnpenenenve pabOThl CHIIBI TPEHUS NPU JIBMKEHUM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3nen 3. MoJiekyasipHasi pu3uKa U TEPMOTUHAMHUKA.

Tema 1. Ocnosvt MOIEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TMOJOXKEHUA MOJEKYyJIsspHO-KuHeTnueckon Teopun (MKT), wux
onbITHOe oOocHoBaHue. [uddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JIBW)KCHUST W B3aMMOJCHMCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs TIas3oB,
KHUAKOCTEH M TBEPABIX TeA U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



Mozened. Macca u pa3Mepel MoJekya (aromoB). KosmuecTBo BemecTsa.
[ToctrostnHass ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3amepenus. I[llkama
temmneparyp Llenbcust.

Mopenbs uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJIECHCTBYIOT APYT C APYTOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Kianelipona. AOcom0THasA
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
UJcalbHOM Tra3e C T[IOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy [JABICHUEM UM  CPEIHEW KUHETUYECKOW  SHEprueu
MOCTYINATEIbHOTO TEIJIOBOTO JBH)KEHUS MOJIEKYJl HJI€aJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH UICAIBHOTO ra3a).

CBs13p a0CONMIOTHOM TEMIEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEHEN
KMHETHUYECKOW 3HEPTHUEN MMOCTYNAaTEIbHOIO TEIJIOBOTO JIBM)KEHHSI €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpayuu.

Mopnenu IBUXEHHS YaCTHIL] BEILIECTBA.

Mopens OpOoyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anKchio peaibHOro OpOyHOBCKOIO ABMXKEHUS.

Juddysus xxuakocTen.

Mogens onsita [lTepHa.

[IputsxeHre MOJEKYIJI.

Mopnenu KpucTauIM4eCKUX PEMIETOK.

Habmroenue u ncciaeoBaHue u30mpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

HccnenoBanue mpouecca yCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECHS  IIPH
TeI1I000MeHe MEXKTy TOpsiuei U XOJIOAHOM BOJIOM.

M3y4yeHne W30TEPMHUUYECKOrO Mporecca (PEKOMEHIOBAHO HCHOJIb30BAaHUE
1 poBoit 1aboparopun).

N3yuenue n30XOpHOTO mpolecca.

N3yuenue n3o0apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHHUs BEJIMYWH, OMHCHIBAOIIMX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOW3BOJbHAS — peaKcanus
TEPMOJIMHAMHYECKON CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJWHAMMKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—Knanenpona u BbIpaXEHHE [JI1 BHYTPEHHEW JHEPIHUU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENHW: HU3Kash KOHLEHTPAILMS YacTUL], BICOKHE
TeMInepaTypbl. BeipaxkeHue 111 BHYTPEHHEW HEPrUA OJHOATOMHOTO HUJI€AJIBHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW — SHEpruu
TEPMOJIMHAMHYECKOM  cHUCcTeMbl 0e3  coBepuieHus padorel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KonnuectBo Temnorsl. Temno€MKoCTh Tena. YAenbHas M MOJIIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YaenbHas TeEIIOTa CropaHus
ToruBa. Pacu€r kommuecTtBa TemIOThl mnpu Temonepenaye. I[lonarue o0
aanabaTHOM Ipoliecce.

[lepBblli 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs odHeprusa. KomnmuecTtso
TEIUIOTBI W paboTa  Kak  Mepbl  M3MEHEHUsl  BHYTPEHHEH  BHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA IS PABHOBECHBIX IIPOLECCOB: YEpe3
3aJlTaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IIepesaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komriencarmu (Kiaysuyc). HeoOpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! nectBus TemioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUraTenei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHUYecKue yCTPOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOIUIIBHUK,
KOHJUIIMOHEp, AU3EIbHBIM W KapOHOpaTOpHBIM JBUTraTeNH, NapoBas TypOWHA,
MOJIyYeHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3aLUsA «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AUsl OMOOPTraHNYECKOro TOTINBA JJIs
BBIPA0OTKH «TETJIOBOW» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

M3MeHeHune TeMiepaTyphl Ipy ainadaTHuecKOM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHEHHE yI€TbHBIX TEIUIOEMKOCTEN BELIECTB.



CriocoObI U3MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KomnbroTepHble MOJENH TEIIOBBIX IBUTATEIIECH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomot, npaKmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanue mponecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBSA3M SHEPTUM MEXMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUTKOCTEH.

Tema 3. Aepezamuvie cocmoanusn eeuiecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u koHaeHcanus. McmapeHue u KureHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHachIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Iapa OT TEMIEPATypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPaTyphl KUTICHUSI OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AGCONIIOTHAS U OTHOCUTEIbHAS BIAKHOCTD.

TBépnoe Teno. Kpucramnmmueckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBneHne W KpucTaM3anus. YJIeNbHAs TEIUIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEpaOTO Tena. Pactskenue u cxatue. Casur. Moayinbs FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacimupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenrue. AHrapMOHU3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEIIECTBA KaK MPUYNHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpa3zoBanue s3HEprUn B (pa30BbIX MEPEX0JIaAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOd(D(PUIMEHT MOBEPXHOCTHOTO HATSXKEHMS.
Kanmsspusie saBnenus. JlaBneHne noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTUYECKHE TPOIIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHbBIE MaTepUAJIbI.

Hemoncmpayuu.

TeruioBoe pacipeHue.

CBoiiCTBa HACBIIICHHBIX ITAPOB.

Kunenune. Kunenue rnpu mnoHW>KEHHOM JaBJICHUMU.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKCHMUS.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauuBaHme.



Kanumnsipasie siBIIeHUS.

Mopenu HeHbIFOTOHOBCKOM KUIKOCTH.

Crioco0ObI M3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus M IUIABJICHUS KPUCTATUIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaoGmronenune Manbix aegopMariuid.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padomul, nPAKMUKYM.

N3ydeHnne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIb/IA.

W3ydeHnne CBOMCTB HACHIIEHHBIX [1apOB.

N3mepenne aOCONMIOTHOM BIAXXHOCTUM BO3/AyXa M OLIEHKAa MacChl MapoB B
MTOMENICHUH.

N3mepenne korpuirieHTa MOBEPXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanne 3aBUCUMOCTH JepopMalMi PEe3MHOBOrOo oOpasma ot
IIPWIOKEHHOU K HEMY CHIJIBL.

Paznen 4. JiexkTpoauHamMuKa.

Tema 1. Inekmpuueckoe nose.

OnexTpuzanys Tell U €€ IpOsBICHMS. OJEKTpUYecKui 3apsa. /IBa Buaa
NIEKTPUYECKUX 3apsAnoB. [IpOBOIHUKM, JUANEKTPUKA U  MOJYHPOBOIHUKH.
OneMEeHTapHbId AJIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHS 3JIEKTPUYECKOrO
3apsna.

B3aumopeiicteue  3apsgoB.  Toueunsie  3apsael. 3akoH — Kynona.

OnexTpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsi/ibl.

Hampsix€anocts  anekTpuueckoro  moisig.  [IpoOueiid  3apsa.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHATBHOCTD JJIEKTPOCTATHYECKOTO ITONs. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumanpHas SHeprusa 3apsga B JJEKTPOCTAaTHYECKOM IIOJIE.
[ToTennman snekTpocrarnyeckoro noiid. CBsi3b HANPSHKEHHOCTH TOJS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOAHOrO, TaKk u
HEOJHOPOJIHOTO).

[IpuHIUII CYTIEPIIO3ULINU JJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHOU cdepol. [lome
pPaBHOMEPHO 3apsiKEHHOro mo 00béMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckOHEUHOW TUIOCKOCTU. KapTuHBI JMHWI HANpsHKEHHOCTH OTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHUS 3aPsAI0B.

JanexTpuku B DJIEKTPOCTATUYECKOM roJje. Jlusnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cOeIMHEHUE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHEHCATOopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuyecknue yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOMCTBO U MPUHIMI JEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX ITAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Mopnensb anekTpoctaTudeckoro reuepatopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AINTA.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcCATopa OT IUJIOIIAIu
IJIACTHH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31eKTPUUECKOro NoJIs 3apsHKEHHOTO KOHAEHCAaTopa.

3apsaKa U pa3psakKa KOHIEHCATOPa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

OueHka cuil B3aUMOJICUCTBUSA 3apsS>KEHHBIX TEIL.

HabGnronenue npeBpaiiieHust JHEPTUH 3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO
M3JIy4YECHUS CBETOMOA.

N3ydeHue npoTekaHusi TOKa B LIEMH, COACPKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH ITOTEHIMAJIOB (HampspKEeHMST ) pu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmosannbwlil 31eKmMpuiecKuil Mox.

Cuia Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOro Toka. MCcTOYHUKH
toka. Hanpsokenue U n D/1C é.

3akoH Oma JI71s1 y4acTKa LIETIH.

DIeKTpUIecKoe CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TPOBOJHUKA OT €ro JIWHBI U IUIOMIAJAN IOMNEPEYHOTO CEUYCHUSI.
VY 1enbHOE CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapauieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB.
Pacuét pazBeTBn€HHBIX dnekTpuueckux 1eneit. [IpaBmna Kupxroda.



Pabota anekTpudeckoro Toka. 3akoH [[xoyns—JIeHmna.

MONIIHOCTE 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BbIIEIsAeMas Ha
pe3nucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B 1IeTH MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

M3mepeHne criibl TOKa U HAIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTD COITPOTHUBIICHHSI HUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUS U MaTepuaa.

HccenenoBanye 3aBUCHMOCTH CUJIBI TOKA OT COIIPOTHBIICHHUS IIPU TOCTOSSHHOM
HaIPSHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TalIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHMUS.

CnocoObl coetuHeHus: UCTOYHUKOB Toka, D/[C GaTapei.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padomuol, npAKMUKyMm.

HccenenoBanre CMENIAHHOTO COEUHEHHNS PE3UCTOPOB.

M3mepenne y1eapHOr0 COPOTUBIICHMS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CWIIBI TOKAa OT HaNpPsKEHUS Ui JIaMIIbl
HaKaJIUBaHUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne DJ1C 1 BHYTpEHHETO CONPOTUBICHUS HCTOYHUKA TOKA.

HccnenoBanne 3aucumoctd J/]C raJibBaHU4ECKOTO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 paziuunslx cpeoax.

OneKTpuyeckass MNPOBOJAMMOCTb  Pa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
POBOJMMOCTh TBEPJBIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.



DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKWY. CoOcTBeHHas 151 IIpUMeECHast MIPOBOANUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DONEKTPUYECKU TOK B AJIEKTPOJUTAX. DNEKTPOJUTUUYECKAS IUCCOLMALIMSL.
OnekTtponus. 3akonsl Dapajes A AJAEKTPOIIU3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckne yCTpPOWCTBa M MPAKTHUYECKOE IPUMEHEHUE: Tra30pa3psaHbIe
JaMIIbl, JJIEKTPOHHO-JIy4YeBasi TpyOKa, MOIYIPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOMA, CBETOAUOJ, TallbBaHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHslI 5ekTpoausa dapazes.

HckpoBoii pa3psia U MPOBOAUMOCTD BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJIJIOB U MOJYPOBOAHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

HaOGmronenue snexkrposusa.

N3mepenune 3apsaa OqHOBAJIEHTHOIO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONIPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AHOAA.

POu3nyecKuil NPAKTUKYM.

CnocoObl n3MepeHns PU3NYECKUX BEJIIMYUH C UCIOJIb30BAHUEM aHAJOTOBBIX
U UU(POBBIX U3MEPHUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEMN
bu3MYecKuX BETWYHMH, TPOBEpKA MPEMIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlerax «YUEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIe CBSA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TeOorpapuu U TEXHOJIOTHUH.

Mesicnpeomemnule noOHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20
no3HanuA: SIBIICHUE, HAY4YHBIM (akT, rumotesa, ¢u3nueckas BEJIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUU. JluHelHas QyHKIuMs,
napabona, runepOona, ux rpaguKy U cBocTBa. TpUroHoMeTpuyeckue (yHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
BeKTopsl 1 MX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: Mexannueckoe ABIKEHUE B KUBOM mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH JKHUBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeH Cpejbl,
yTUIN3aluusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSHKEHUE U KaWUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYT,
MOJIb BEIECTBA, MOJSIpHAs Macca, TOJIy4YeHHEe HaHOMATepUAJIOB, TEIIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEW U Ta30B, KUAKUE KPUCTAIUIBI, SJIEKTPUUECKUE
CBOMCTBA METAJLIOB, JEKTPOIUTUYECKAsl TUCCOLMALUs, FaJIbBaHUKA, SJIEKTPOHHAs
MUKPOCKOTIHSL.

TI'eozpaghusa: BnaxxHOCTH BO3TyXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JBMKEHUH C UCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M JKUAKOTO TPEHHUs B TEXHUKE, CTaTUYECKHUE KOHCTPYKLUUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIMH), MCIOJIb30BAHHWE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (THPOCKOI, BOAOMET W JPYTHE), IBUTATENh BHYTPEHHETO
CTOpaHus, mapoBasi TypOuHA, OBITOBOM XOJOIWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
[OJlyUYE€HUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE€ HAHOMATEpUaJOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIyIPOBOIHUKOBbIE MPUOOPHI, rajbBaHUKA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBILIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUS ydeOHOro mpeamera «Dusznuka»
JIOJKHBI OTpa)XkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPCHHEHW TMO3UIMECH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE PEAM3AlMM OCHOBHBIX HAalpaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJAAHCKOI0 BOCTIMTAHUSA:

e ChOPMUPOBAHHOCTh  TPAXIJAHCKOM  TO3UIMM  OOyYaromerocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYETOBEUECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEPECAX T'PaKJIaHCKOTO
oOlllecTBa, Y4YacTBOBaTh B CaMOYIPaBJICHUHM B 00pa3oBaTeIbHOU
OpraHH3allny;

e YMEHHME B3aMMOJICHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMHU B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTAapHOMN U BOJIOHTEPCKOU IEATEITbHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCUNCKOU TPakIaHCKOM UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

e CHOCOOHOCTH OIICHMBATh CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTHU, B TOM
YUCJIC B ICSATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO.

3CTETUYECKOI0 BOCTIMTAHUSA:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCTIMTAHMS:



WHTEpEC K pa3audHbM chepaM MpoecCHOHATBHON ACSITEIBPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (QU3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OymyIIel MpoecCru 1 peaTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOTNHYECCKOI0 BOCIIMTAaHUA:

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KyJIbTYpPbl, OCO3HAHHUE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUN B OKpY)KaloIIEeW cpele Ha
OCHOBE 3HaHM LIEJIEN YCTOMYNBOrO Pa3BUTHUS YEJIOBEUECTBA;
pacCUIMpPEHHE ONBITA JESITEIBHOCTH 3KOJOTMYECKOW HAIpPAaBICHHOCTU Ha
OCHOBE UMEIOIIMXCA 3HAaHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O NIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAyYHOM JeATEIbHOCTH, TOTOBHOCTH B IpPOIECCE
U3Y4YeHUs (PU3UKU OCYIIECTBISATh NPOEKTHYIO U HCCIEAOBATENbCKYIO
NeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIE YHUBEPCAJbHbIE yUeOHbI€e 1eCTBUS
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOSITeNIbHO  (OpPMYJIUpPOBaTh U AKTyaJu3UpoOBaTh  MpoOJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LEJIHU JIEITEIbHOCTH, 33aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTVKEHHS;

BBIABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUYUS B PaCCMATPUBAEMbIX
bU3NYECKUX SIBICHUSIX;

pazpabarbIiBaTh IJIaH PEIICHUS MTPOOJIeMbl ¢ YUETOM aHAIM3a UMEIOIITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATH COOTBETCTBUE
pEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATE pabOTy B  YCJIOBHUSIX PeEalbHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciaenoBarebCKUe 1€eMCTBYA.

BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHATHIMHA U METOJIaMHU
(bu3nYeCKO HAYKH;



BJaJeTh  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
NEATETLHOCTH B 00JacCTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIHIeHHus 3anad  (PU3UIecKOoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIAJIETh BUAAMH JCSITEIbHOCTH MO TOJYyYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO M IPUMEHEHHUIO B PA3INYHBIX YUCOHBIX
CUTyallusiX, B TOM YHUCJIE€ MPHU CO3AAHUU YYEOHBIX MPOEKTOB B 00OJIACTH
buzukuy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3WpOBATh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHHus, HaxXxOIUTh apryMEHTBl U
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJIECHUH, 3a7aBaTh MMapaMEeTpbl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTUYECKYIO OO0IaCTh
KU3HEIEATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;
BBIIBUTaTh HOBBIE UJEH, IPEIaraTh OpPUTHHAJIbHBIE [TOIXO0/IbI U PEIICHUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJbTePHATUBHBIC PELICHMUSL.

PaGora c undgopmanmueii:

BJIAJ€Th HABBIKAMM MOJyYeHUS MHGPOPMALMH (PU3HUECKOTO COJEP KAHMS
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYUIECTBISTH IMOUCK,
aHalIW3, CUCTEMATH3alMI0 U HMHTEPIpETAlUi0 MHGOPMAIMK Pa3TuYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh IOCTOBEPHOCTh MH(POpMAIIIH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX U KOMMYHUKaLMOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJlady ¢ CcOOJo/IeHHnEeM TpeOOBaHUN HPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3iIMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHuss MHGOpMalMM U UEJNEeBON ayJuTOpUHU, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YATTU3ALINH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:



OCYIIECTBIISATH OOIEHWE Ha Yypokax GU3MKHM W BO BHE-YPOUHOU
NESITENIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(PJIMKTHBIX CHUTyallud M CMSIr4aTh
KOH(JIUKTHI,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHMSI C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh W HWCIOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
WHIUBHUAYaIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACHCTBHI C yd4éTOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaX/10T0 4jieHa KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JIE€ATEIBbHOCTH, OPraHW30BBIBATbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIATH ILJIaH
JNEUCTBUH, paclpeeisaTh POJIM ¢ Y4ETOM MHEHUN Y4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHMKAa KOMAHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IUYHBIX
CUTyallusiX,  MpOSABISATH  TBOPYECTBO U  BOOOpakeHHe,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  IMO3HABATEIbHYIO JIESITEIBHOCTH B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEHICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HUMEIOLIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIIMsIM;

pacuupsTh ~ paMKd ~ y4eOHOTO  TpeAMEeTa Ha  OCHOBE  JIMYHBIX
[IPEAIIOYTEHUM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO WM TPOSBICHUIO IPYIAUIMU B 00JaCTH
(Gu3MKHM, MOCTOSHHO MOBBINIATH CBOM 00pa30BATENbHBIA M KYJIBTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN MHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAllMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJICTh HaBBIKAMHM  TO3HABATCJIbHOM peduieKkcuM KaK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAaHUM;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHHBAaTh PUCKH M CBOCBPEMEHHO IMPHUHUMATh PELIECHHUS MO HX
CHM)KCHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIpYTUX IIPU aHaJIU3€ Pe3yJbTaTOB
JICSATCIbHOCTH;

MPUHUMATH ceOsl, MIOHUMasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU aHAJIU3E PE3yJbTaTOB
JICSATCIbHOCTH;

MIPU3HABaTh CBOE MPABO U MIPABO APYTUX HA OIITHOKHU.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI IO
buszuke I YpoOBHS CpemHero oOmiero oOpa3oBaHus Yy OOy4YarOIIUXCS

COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJICKT, npeAnoararonun
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMH, BKJIFOYAIOILIETO  CIOCOOHOCTh ~ TMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUAECTh HANPABICHUS Pa3BUTHUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIOYAIOWIEH CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yclexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE
COCTOSIHME JpPYIHX, YYHUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAUBATh
OTHOUIEHUS! C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSIBISATH HMHTEPEC H
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3YJIBTATHI



K xonmy oOyuenuss B 10 knacce mipeIMeTHBIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHUM:

NOHUMAaTh POJb (UMK B  IKOHOMHYECKOM, TEXHOJIOTMYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MeCTO (PU3MKHU B COBPEMEHHOW HAYyYHOU KapTHHE MUDA,
3HAUYEHHE OMHCATEIbHOM, CHCTEeMaTU3UPYIOIIeH, OOBICHUTENHHON U
MPOTHOCTHYECKOW  (PYHKIUH  (QU3UYECKON TEOpUM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (PU3NUECKONH TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJenel Qu3nyeckux Tea u
IPOLECCOB (SIBJICHUI): HWHEpLMaIbHAs CHCTeMa OTCuYéTa, aOCOJIIOTHO
TBEPJIOE TEJIO, MaTepHallbHAasl TOYKA, PABHOYCKOPEHHOE JBUYKEHHUE,
CBOOOJIHOE mMajeHue, aOCONIOTHO ympyras naedopmaius, aOCOIOTHO
yHpyroe U abCONIOTHO HEYNPYroe CTOIKHOBEHMSI, MOJEIH ra3a, )KUJIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOT0) TeJa, UACaJbHbIA ra3, TOUCYHbIN 3apsf,
OTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paznuyarh yciaoBus (TpaHMIlbl, 00JIaCTU) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI xapakTep (yHAaAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UpPOBaTh M OOBSCHATH MEXAaHUYECKHE TMpOLECChl M  SIBJICHMS,
UCITOJIb3YsI OCHOBHBIE MOJIOXKEHHUS U 3aKOHBI MEXAHUKHU (OTHOCHTEIIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (DOPMYJIbI KUHEMATHKU PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3zoBanus [anuies Uisi CKOPOCTH M NEPEMEILEHUs,
3aKkoHbl HpIOTOHA, MNpUHLKII OTHOCUTENBHOCTH [ 'amuies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUs MMITYJIbCa U MEXaHUYECKON
SHEpPruM, CBsI3b PabOThl CHUJIBI C U3MEHEHMEM MEXaHMYECKOM HSHEprum,
YCIOBHSI paBHOBECUs TBEPAOTO Teja), MpPU HSTOM HCIOIb30BAThH
MaTEeMaTU4YeCcKoe BBIPaKCHHE 3aKOHOB, yKa3bIBaTh YCIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuii ['anues, Broporo
U TPEThero 3akoHOB HbBIOTOHA, 3aKOHOB COXPAHEHMS HUMITyJIbca U
MEXaHUYECKO SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBaTh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIIONb3YS
ocHoBHble moONOkeHUd MKT u 3aKkoHBI MOJIEKYJISIpHOW (U3HKK U
TePMOJUMHAMHUKUA (CBA3b JAaBJEHUS HWJEaJbHOIO Tra3a CcO CpeaHeu
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHHS M KOHILEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEpPaTypbl BEIIECTBA CO CpEIHEW KHHETUYECKON
HHEpruer TEmjIOBOro JBMXKEHUS €T0 YaCTHll, CBS3b JIaBJICHUS WUJI€ATBHOTO
raza ¢ KOHLEHTpauued MOJIEKYJl M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelpona, mNEpBbIM 3aKOH TEPMOJWHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), P ITOM HCIOIb30BATH
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHneneeBa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJIb3Ys
OCHOBHBIE IOJIOXKEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIUAJIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, MNPUHLMI CYIEPIO3ULIUN DIEKTPUUECKUX
IIOJIEW, NIPU OTOM YKa3blBasl YCIOBUS NPUMEHHUMOCTH 3akoHa KyioHa, a
TaK)K€ IPAKTHUYECKH BAJKHBIE COOTHOILICHHMs: 3aKOHbI Oma Uil y4yacTka
UeNyM W JUId 3aMKHYTOM JJIEKTPUYECKOM uenu, 3akoH Jlxoymns—JleHa,
npasuia Kupxroga, 3akonsl @apanes A 31€KTpoJIn3a);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, HUCIOJIb3YS BEJIMYUHBIL:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWIbI, JaBJCHUE, IIOTEHUHUAJIbHAS JHEPIUs, KHUHETUYECKasd
SHEprusi, MEXaHUYecKas dHeprus, padoTa CUJIbl, LEHTPOCTPEMUTEIILHOE
YCKOpPEHHE, CWJIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJECUCTBHS Tena ¢ 3eMiI€ll BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro aedopmanuu MOpPYXKUHBI, KOJUYECTBO TEILIOTHI,
abcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOAMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACATBLHOTO OJHOATOMHOTO Ta3a, paboTa HAealbHOTO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wmaeansHOro TemioBoro
JBUTATEIISA; JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MOJI,
HaIpsDKEHHOCTh IIOJII TOYEYHOI'O 3apsja WM 3apspKEHHOIro IIapa B
BAKyyME WU B [JUDJEKTPHUKE, MOTEHIHUANI DJIEKTPOCTATHYECKOTO II0JI,
pPa3sHOCTb  NOTEHLMAJIOB,  DJJIEKTPOJABMXKYINAs  CWJIA, CUla  TOKa,
HalpspKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COINPOTHBIIEHUE yYacTKa LENH C TOCJIENOBATEIBHBIM U
[1apajuIeNIbHBIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DIEKTPUUECKOTO T10JIA
KOHJIEHCATOPA;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHWA  (PUIUYECKUX  SBJICHMI:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWKCHHME YACTHUI] BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUe, nuddysus, ucrnapeHue,
KUIIEHNE U KOHJICHCALUS, [JIABJICHUE U KPUCTAJUIM3alHsl, HAIPABJICHHOCTD
TEIUTIONEpEAAdM, IIEKTPU3ALNS TeJl, JKBUIIOTEHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO ITPOBOJAHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKON BEIMUYUHBI OT
IpyroM €  HWCHOJB30BAaHUEM  IIPSAMBIX  HU3MEPEHUH, IIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh pE3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PHU3MYECKMX BEIUYUH B BUAE TIpapUKOB C Y4YETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, JIeNIaTh BBIBOBI MO pe3yibTaTaM
UCCJIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MUYECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ WU3MEPEHUS, OIEHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPENIOKEHHOW TUMOTE3BI: MIIAaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIYYEHHBIC PE3YyJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIOTE3BI;

coOJr01aTh MpaBuia 0€30MacHOro Tpyaa MpU MPOBEACHUH HCCIIECTOBAHUN
B paMKax Yy4yeOHOro DJKCIEpUMEHTa, TMpaKTUKyMa U  y4yeOHO-
MCCIIEIOBATENIbCKOM M TPOEKTHOW JESATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHMUS;

pemarb pacyéTHhIE 3a/laud C SBHO 33JaHHOM W HEABHO 3aJaHHOU
bu3nUecKoil MOJENbIO: Ha OCHOBAaHMM aHajlu3a YCJIOBUA OOOCHOBBIBATH
BBIOOp (U3MYECKONM MOJEIM, OTBeYaroled TpeOOBaHUSIM 3ajadd,
NPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
(bu3MYeCcKUX TEOpUN MNpPU MCHOJb30BAHUM MATEMAaTUYECKUX METOJ/OB
pelIeHus 3a/1a4, MPOBOJUTH PACUYETHI HA OCHOBAHUHM MMEIOLIUXCS IaHHBIX,
aHAJM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATh METOAbl PEUICHUS C
Y4ETOM TOJIYYEHHBIX PE3yJIbTaTOB;

pelarth KayeCcTBEHHBbIC 3ajlaud, TpeOyrolue MNPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3lie]oB Kypca GU3MKH, a TAK)Ke MHTErpalliy 3HAHUW U3 APYTHX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PaCCy ACHUMN C OMOPO HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJB30BaTh TEOPETUUYECKUE 3HAHUS Il OOBSICHEHHUS] OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLECCOB;

NPUBOJUThL MPUMEPHl BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBSICHEHHE MPOLECCOB OKPY>KAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOU
JESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (PU3MUECKHUMH TIPOIecCaMu, C
MO3UIINN IKOJIOTUYECKON 0€30MaCHOCTH, IPEICTABICHUN O PaIlMOHAIEHOM
MIPUPOJIOTIOIB30BAHUH, & TAKXKE PAa3yMHOM HCIIOJIb30BaHUU JIOCTHIKECHUM
HAYKM W TEXHOJIOTUM [UJI1 JAJIBHEUIIEr0 pPa3BUTHUS UYEJIOBEUYECKOTO
00I11eCTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHed PU3UIECKOrOo
COJAEp)KaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, MPU 3TOM HCIOJIB30BAaTh COBPEMEHHBbIE MH(OPMALMOHHbBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NpPEIbsBICHHUS y4eOHOW WU
HAy4YHO-TIOMYJISIPHOM MH(OpMALUK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHOM U3 Pa3lIWYHBIX HCTOYHUKOB, KPUTHYECKH
aHAIM3UpPOBaTh  MOJy4YaeMyl0  HHPOpMAIMI0O W  OICHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWU, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISIT OpraHU3alOHHBIE U [I03HABATEJIbHBIE yMEHUS
CaMOCTOSITENILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUW B Ipollecce
BBIIIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TpYIIE€ C HMCHOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PAcIpeAesiTh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYNIIbI B pEIIEHUE pacCMaTpUBAeMOU POOIEMBI;

IPOSIBJISITH MOTUBALIMIO K OyAyiel npodhecCuoHaIbHOM AeATENbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
No | HanmeHoBamie KouanuyecTBO 4acon JIeKTPOHHbIE
(uudposbIe)
n/ | pasiesioB M TeM Bece | Kourpoasn | Ilpakruuec
o0pa3oBaTe/ibHbIE
n NMporpamMmbl ro ble padoTbl | KHe padoThl
pecypchl
Pasznen 1. HAYUHBIA METO/I IIO3HAHUS ITPUPO/IbI
Hayunsiit metTog https://resh.edu.ru/subject/
1.1 6
MO3HAHUS TPUPOJIbI 28/10/
Uroro no pazneny 6
Pa3znen 2. MEXAHUKA
https://resh.edu.ru/subject/
2.1 Kunemartuka 10 1 28/10/
https://resh.edu.ru/subject/
2.2 JnHamuka 10 28/10/
93 Craruka TBEpIOTO 5 1 https://resh.edu.ru/subject/
' Tena 28/10/
3aKOHBI COXPAHEHHUS B https://resh.edu.ru/subject/
2.4 10 1
MEXaHUKe 28/10/
Wroro mo paznemy 35

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI _
https://resh.edu.ru/subject/
3.1 MOJIEKYJIIPHOKUHETHY 15 1
. 28/10/
€CKOU TEOpUH =
Tepmoaunamuka. Tern https://resh.edu.ru/subject/
3.2 20 1
OBBI€ MAIIUHEBI 28/10/
ArperarHsie )
https://resh.edu.ru/subject/
3.3 COCTOSIHHS BEII[ECTBA. 14 1 28/10/
®dazoBble IEPEXOAbI -
Hroro no pazneny 49

Paznen 4. JIEKTPOAUHAMMUKA

https://resh.edu.ru/subject/

41 DneKTpUUecKoe 1oje 24 1 28/10/

IlocTosiHHBIM https://resh.edu.ru/subject/
4.2 . 24 1

SIIEKTPUYECKUM TOK 28/10/
43 Toxu B pa3inn4HbIX 6 https://resh.edu.ru/subject/

cpenax

28/10/
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Pasnen 5. PU3HNUYECKHAN MPAKTUKYM

5q | Cuamwdeck 16 16 https://vr-labs.ru/
MPaKTUKYM
Hroro mo paznemny 16
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO 170 16

YACOBIIO ITPOI'PAMME



https://vr-labs.ru/

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

B.A.KacesHoB. «®u3uka. 10 k1. ba3oBblii 1 yriry0aeHHbBINH YPOBHHU:

yueOoHuK» - M.: JIpoda, 2019

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

B.A KaceauoB. ®usuka. 10 kimacc. Metoamnueckoe rmocoone

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

OUIN

http://ege.fipi.ru/os11/xmodules/gprint/index.php?proj=BA1F39653304A5B04

1B656915DC36B38
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