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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma mo ¢Qusuke Ha YpPOBHE CcpeAaHero oOmero o0Opa3oBaHUs
pa3paboTaHa HA OCHOBE IIOJIOKCHHMH M TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarelbHON IporpamMmsbl, mpenactaBieHHbIXx B PI'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpamMmbl BocnuTaHus W Konnenun
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AIINAIX
Poccuiickoit ~ denmepainiuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma 10  ¢u3uke omnpenensieT  00s3aTeNbHOE  MPEIMETHOE
coJlep>KaHue, YCTaHABIMBAET PEKOMEHIYEMYIO IOCIEAOBATEIIbHOCTh H3yUYEHHUS
TEM MW pa3[eioB ydyeOHOTO TMpeaMeTa ¢ Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocobeHHocTel oOyuvaromuxcs. [Iporpamma no ¢usuke Ma€T npeicTaBiICHUE O
LEeNsAX, COACp)KaHUM, OOIlel cTpareruu OOYy4YEeHHUs, BOCHUTAHUS UM DPa3BUTHUS
oOyyaromuxcsi cpeacTBamMu ydeOHoro mnpenmera «®Puszukay Ha yriyoJIEéHHOM
YpOBHE.

N3yuenue kypca (pu3uku yriayOia€HHOrO YpPOBHSI MO3BOJSIET PEAM30BaTh
3a/1a4yu MPO(PECCUOHATILHON OpPHEHTALIMK, HAIPABJICHO HA CO3JaHUE YCIOBUW NS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI i1 MPOJOJLKEHHS O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mporpamme mno ¢usnke OnpeaensroTcs IUIAHUPYEMble PpPe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM O0yYaloluXcs, OCBOUBIIHUX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yTIIyOJIEHHOM YPOBHE, SIBJSICTCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3MKKM Ha YrIyOJIEHHOM
YpOBHE, B TOM UYHCJI€ MPEIMETHbBIC PE3YIbTAThI MO rojJaM OOYUYEHUS; COJICPIKAHUE
yuebHoro npeameta «duznka» mo rogam o0ydeHus.

[Iporpamma 10 (QuU3MKE HMEET NPUMEPHBIN XapaKTep U MOXKET OBITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUSI CBOMX pabOUUX MPOrpamMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBACT TBOPUYECKYIO NUHUIIMATHBY YUUTEIICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl peali3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/IOB K TPENoJaBaHui0 (U3UKU HA YIUIYOJIEHHOM YPOBHE TPH YCIOBUHU
coXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.

du3nka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIMas B
KadyecTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEeMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE



npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeNIuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsS HOBBIX MaTepuajoB C 3aJlaHHbIMU CBoOWCTBaMU. M3ydyeHue
(GU3MKK BHOCHUT OCHOBHOW BKJIaq B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydaromerocsi, B (POpMUPOBAHNE YMEHUN TPUMEHSITh HAyUHBIN
METO/I IO3HAHMSI TIPY BHITIOJITHCHUH UMK YICOHBIX HCCIICTOBAHUN.

B  ocHoBy Kkypca  ¢u3MKM Ha ~ ypOBHE  CpEOHEro  OOIIero
o0pa30BaHuUs MOJOXKEH PsAJl UJeH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIUIIBI
€ro MOCTPOCHMUSI.

Hoea uenocmnocmu. B coOOTBETCTBUU C HEU KypC SIBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/eioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (U3UKU
o0bequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. E€ peanuzanus IpeamnoiaraeT HMCIOJb30BaHUE
TYMaHUTApHOI'O MOTEHIMaNa (PU3MYECKOM HAayKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢bu3uK C pa3BUTHEM OOIIECTBa, a TaKXke C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoea npuknaonon nanpaenennocmu. Kypc busuku yriryOoi€HHOTo ypOBHS
MPEAnojaraeT 3HakOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX TMPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xon02uzayuu pealu3yercss NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX HJKOJOTMYECKUM TpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHS
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue cofepKaHus MPOTPaMMbI IO (PU3HKE JTOJHKHO OBITH MOCTPOEHO Ha
MPUHIUANAX CUCTEMHO-AEATEIbHOCTHOIO nojaxoaa. Jisa ¢usuku peanuzanus 3THX
MPUHIIAIIOB 0a3UPyeTCs Ha UCIOJIb30BAHUM CaMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyoero (akropa ydeOHoro mporecca. s yriyOGiaéHHOrO
YPOBHSI — 3TO CHCTEMA CAMOCTOSITEJILHOTO YYEHHUYECKOTO SKCIEPUMEHTA,
BKJTFOYAIOMIETO (PpPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanu3anuu  (U3MYECKOTO TMpakTHUKyma. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs 160 B koHile 10 u 11 xmaccoB, mbo mocie mepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmocod — 3T0
WHTETpainus paboT MpakTHKymMa B CHUCTEMY JIaOOpaTOpHBIX pPaboT, KOTOpbHIC
MPOBOAATCSA B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu aTom mox paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITENIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIAaroBo MHCTPYKIIUU.

B mporpamMe mno @Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpEe/ICTaBlieHa €IMHBIM IepedHeM. Buioop



TEMaTUKHU JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PaOOT OCYILIECTBISETCA
y4acTHUKaMU 00pa3oBaTEIbLHOIO Mpollecca UCXOs U3 OCOOCHHOCTEN MOYypPOUYHOTO
IUTAHUPOBAHUS W OCHameHus kabwHeta (usuku. [Ipm 3ToM obecmedmBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHUSIMHU TIPOBOJIUTH TMPSAMBIE U KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYECKUX BEIMYMH U IMOCTAHOBKY
OTBITOB T10 MPOBEPKE NPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHWE yAEHSETCS PEHICHUIO PACUYETHBIX U KAYECTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSThH
U3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJig KaueCTBEHHBIX 3aa4
MPUOPUTETOM SABJISIIOTCSL 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKux SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolIre BhIOOpa
(bu3nYecKo MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢  TpeboBanusimu PI'OC  COO k  MarepuaibHO-
TEXHHYECKOMY OOECIIeUCHHI0 y4eOHOTo Mmpoliecca Kypc (U3NKH YriayOJIEHHOTO
YPOBHS Ha YPOBHE CpeAHEro o0Iero 00pa3oBaHusl JOJKEH U3y4aThCA B YCIOBUSIX
nmpeaMeTHOro KaOuHeTa. B kaOuHeTe (QU3MKM MOMKHO OBITH HEOOXOIHMMOE
nabopaTopHOe O0OpPYIOBaHHUE IS BBIMOJHEHUS YKa3aHHBIX B IIporpamMMme II0
(U3MKE YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pyA0BaHHUE.

JlemoHCTpaninoHHoe o0OopyaoBaHue (QopMuUpyeTcs B COOTBETCTBUU C
OPUHIIMTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECNeYMBaeT TMOCTaHOBKY
MEPEUYUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 00OpyIOBaHHE JiI YYCHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEeUMBaeTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydaromuxcs. TeMaThdecKkue KOMIUIEKThI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJB30BaHUN AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
WU3MEPUTEILHBIX CUCTEM B BUJE [IU(POBBIX J1AOOPATOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

dbopMupoBaHEe WHTEpeca W CTPEMJICHHS OOyYaromuxcsi K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHWS U (HOPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHue yMEHUU OOBSICHSATH SIBJICHHS C  HCIOJIb30BAaHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTR;

dbopMHpoBaHrEe MPEACTaBICHUN O poiu (U3MKK JUIsl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE  TMpPEACTABICHHMM O  BO3MOXHBIX  chepax  Oynymieit
npo(hecCHOHANBHOM  JEATENIBHOCTH, CBS3aHHBIX C (U3MKOM, TMOATOTOBKA K
JanbHenIeMy oOy4eHHIO B 3TOM HaIPaBJICHUH.

JlocTkeHne 3TUX Iiefiell 00ecrednBaeTCsl PEeIICHHEM CIEAYIOMUX 3a7a4 B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUK 00 0O0MMX (hM3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYISIpHYI0O  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMHpoBaHWE YMEHHMM TPUMEHSATh TEOPETHUECKUE 3HAHUS IS
OOBsICHEHUS (PU3NYECKUX SIBJICHUN B MPUPOAEC M U1l HMPUHITHS HPAKTUYECKUX
pELIEHUN B IOBCEIHEBHOM KU3HU;

OCBOEHHE CHOCOOOB PpELIECHUS pa3IMYHbIX 3a4ad C SIBHO 3a/laHHOU
¢buznyecKkoil MoJEbI0, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
dbuznyeckol Mopenu, aJeKBaTHOM YCJIOBHSIM 3aJadyd, B TOM YHCJIE 3aaa4
WH)XCHEPHOTO XapaKTepa;

MOHUMaHuEe (U3NIECKUX OCHOB WM TIPHUHIIMIIOB JCUCTBHS TEXHHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSA Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUTAHUPOBAHUS M TPOBEACHHUS
¢u3nYeCKuX  OKCIEPUMEHTOB, aHajiW3a ¢ HMHTEpPOpETanuud  HHPOpMAaIH,
OIPEIENIEHHS TOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTaTa;

CO3/1aHHE€ YCJOBHMM Ul pa3BUTUS YMEHUH NPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATENbHOCTH;

pa3BuTHe MHTEepeca K cdepaM NpodecCHOHATBHOU  JEsTebHOCTH,
CBSI3aHHOMU ¢ (PU3HUKOMA.

B cootBerctBun ¢ tpedoBanusimu ®I'OC COO yrnyOnéHHBIN  ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3ukay Ha YpOBHE CpEAHEro OOLIEro
oOpa3zoBaHus BbIOMpaeTcs OOyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJOHKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue ¢pusuku (yriayOn€HHBIN ypOBEHb) HA YPOBHE CPEAHETO O0IEro
obOpazoBanus otBoautcs 340 gyacos: B 10 kinacce — 170 yacoB (5 yacoB B HEZIEIIO).

[Ipennaraemeiii B mporpamme 1o (u3MKe TepeyeHb JTa0OpaTOPHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JEaeT BBIOOP
NPOBEJCHUS JTA0OPAaTOPHBIX PAOOT ¥ OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXAHUE OBYUYEHUA

10 KITACC

Paznen 1. Hayunblid MeTO MO3HAHMSI TPUPO/BI.

®dusuka — pyHIaMeHTallbHas Hayka o npupoje. HaydHsiid MeTO 1 TO3HAHUS
¥ METOJIBI MCCIICIOBAHUS (PU3NYECKUX SBIICHUH.

OKCIEpUMEHT U TEOpHusl B MpoIlecce Mo3HaHusg npupoasl. HabGmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH (AHAJIOTOBbIE U IUGPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  U3MepeHUN  Qu3MyYecKuX BeTUYMH  (aOCONOTHAs W
OTHOCHUTEJIbHAs).

MopenvupoBanue pU3NYECKUX SIBJICHUN U MPOLIECCOB (MaTepuaibHas TOUKa,
abCOJIOTHO TBEPAOE TENO, WACAIbHAS >KUIKOCTb, WJICANbHBIN Ta3, TOUYCYHBIM
3apsin). 'unore3a. Gu3nyeckuil 3aK0H, TpaHUlIbl €ro npuMeHuMocTu. duznueckas
TEOpHsl.

Pons u mecto Pusuku B (HOpMUPOBAHUM COBPEMEHHON HAyYHOW KApTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne cuiibl TOKa W HANpPSDKEHUS B LENU IMOCTOSSHHOTO TOKa IIpHU
MOMOIIM AHAJIOTOBBIX U HUMPOBBIX HU3MEPUTENBHBIX MPUOOPOB. 3HAKOMCTBO C
nudpoBoit madboparopueit o ¢pusuke. [Ipumepsr uzmepeHus: PU3NYECKUX BETUINH
MIPU TTOMOIIN KOMITBIOTEPHBIX JTaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUSI.
Cucrema otcuéra. I[lpsimas u oOpaTHas 3amayu MEXaHWUKHU. Paauyc-BeKTOp
MAaTEPUAIbHOW TOYKH, €r0 MPOEKIIMM HA OCH CUCTEMbI KOOpPAMHAT. TpaekTopus.
[lepemenienue, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MATEPUAJIBbHOW TOYKH, MX MPOEKIMH HA OCH CHUCTEMBI KoopauHar. ClokeHue
MEPEMENICHUT M CIIO)KEHUE CKOpOoCcTe. PaBHOMEpHOE H PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE ABWKEHUE. 3aBUCUMOCTh KOOPIAWHAT, CKOPOCTH, YCKOPEHHS U
MyTH MaTepUabHOM TOYKU OT BPEMEHH U UX rpauKu.

CBobOoHOe majzeHue. YCKOpeHue CBOOOAHOro majacHus. J[BukeHue Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.

KpuBonmuuennoe nBuxeHue. JIBMKEHHME MATEpPUAIBHOW TOYKH IO
OKPYXHOCTH. YTJIOBasi W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[lenTpocTpeMuTesibHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHT€HIIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: CIIMAOMETD,
JBUKEHHE CHApSIAOB, LEMHBIC, IIECTEPEHYAThIE UM PEMEHHBIE TMepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucteMsl OTCYETA, UIUTKOCTPALM KHHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUS.



Crioco0bl uccieoBaHus IBUKEHUI.

Nnmroctpanus npeaenbHoro nepexo1a i N3MEpPEeHHEe MTHOBEHHON CKOPOCTH.

IIpeoOpazoBaHue IBMXKEHUM C UCIIOJIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBrkeHHUs Teia, OpOIIEHHOTO TOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 10 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME myTel, TPACKTOPHUM, CKOPOCTEW JBMKEHHUS OJHOIO U TOTO K€
TeJa B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yueHne HepaBHOMEPHOIO JBHKEHUS C LEIbI0 ONPEIEICHUS MIHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs Npy MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnegoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yckopeHuss ~ CBOOOAHOrO  majeHus  (PEKOMEHJ0BaHO
HCTIO0JIb30BaHue UGPOBOIM 1a00OpPaTOPHUN).

N3yuenne pABWXKEHUSI Teia, OpOIIEHHOro Tropu3oHTabHO. [IpoBepka
TUIOTE3bl O NPSIMOM IPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY JaIbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuyeHue ABMKEHUS TeJla IO OKPY)KHOCTH C TIOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEpHOJa OOpalieHuss KOHUYECKOro MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3axkoH Hprorona. MHepumanbsHbeie cuctemsl orcuéra. [IpuHiuumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUéTa (ONpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoii 3axkon HproToHa 1151 MaTepruanbHOM TOYKH.

Tpernii 3akoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TSITOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHONW H
VHEPTHOU MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOAHOTO MaJE€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckod MmUpoThl. JIBHXKeHue
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttenma. Bec Tena, aBmxKyierocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe Tpenuwe. CWiia TpEHHSI CKOJBXKEHUSA U CUJIa TPEHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Teja B
KUJKOCTHU WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO ABUKCHUS.

Hasnenue. 'mapocratnyeckoe nasinenue. Cuita Apxumena.



TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: MOIIIUITHHUKH,
JIB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGnronenue nBWwKEHHS Tel B HWHEPHUAIBHBIX W HEHMHEPIIHMAIBHBIX
CHUCTEMax OTCUETA.

[IpuHIMT OTHOCUTETBHOCTH.

Kauenue nByX HUIMHAPOB WM IIAPOB Pa3HOM MacChl C OJIMHAKOBHIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  paBHOJCWUCTBYIOLIEH MPUJIOXKEHHBIX K TEIy CHI C
MIPOU3BEACHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLUAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3MepeHne macc 1o B3aNMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NTOABEME U TAJCHUH.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIbKCHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue paBHOJEHCTBYIONIEH CHIT TTPU IBUKEHUU OpycKa MO HAKJIOHHOM
TJTIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCHUMOCTH BPEMEHHM JBMXKEHHS Opycka IO
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChl.

Uccnenoanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pasIie, OT ux aehopMaIium.

N3ydenune NBUKEHUS CUCTEMBI TE€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTOW YEpE3
JErKuid OJIOK.

N3mepenne koadduiinenTa TpeHus 1no BeIWYuHe yrioBoro Koddduirenrta
3aBucUMOCTH Fp(H).

Uccnenosanue nBrxeHus: OpycKa Mo HAKJIOHHOW TJIOCKOCTH ¢ TIEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydenue aBMKEHUs Tpy3a Ha Bay C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpaoe Teno. IlocTynmaTenbHoe M BpallaTeIbHOE JBUKEHUE
TBEPIOro Tejma. MOMEHT CUJbl OTHOCHUTEIBHO OCH BpalleHus. llnedo cuibl.
CnoxeHue CUil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIUTEWH,
CTPOUTEIIbHBIN KpaH, pelI€TUYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Buner paBHOBecHs.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanne ycinoBUM paBHOBECHUS TBEPAOTO TeJa, HMMEIOLIETO OCh
BpALLCHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PaCUET CUII YIPYTOCTH.



N3ydenne ycTOMUMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAlb ONOPBI.

Tema 4. 3axonvt coxpanenusn ¢ Mmexanuxe.

Nmnynsec MarepuanbHOW TOYKH, CUCTEMBI MaTE€pUAIbHBIX TOYeK. LleHTp
MAaCC CHCTEMBI MAaTEPHUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

Nmnynbe CHITbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMEHT uMITyJbca MaTepuagbHOM TOYKH. I[IpencraBiieHHE O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGoTta cuibl Ha MajloM M Ha KOHEYHOM nepemernneHuu. ['paduueckoe
IpEICTaBICHUE PAOOTHI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprust maTepuaibHONM TOYKkH. TeopemMa 00 W3MEHEHHUH
KMHETUYECKOW YHEPTUU MATEPUATILHON TOUYKHU.

[ToreHunanbHBIE W HEMOTCHIMAIbHbIE CUJbl. [loTeHUManbHas SHEPTUs.
[ToTeHumanbHast SHEPTUS YHIPYTo AehopMUPOBAHHOW MpykuHBI. [loTeHManbHas
SHEprus Tena B OJHOPOJHOM TpPaBUTALIMOHHOM Toje. [loTeHiumanbHas 3Heprus
Tejla B TPAaBUTAIIMOHHOM TI0JIE€ OJTHOPOJHOTIO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMUYECKAST CKOPOCTb.

CBsi3b  pabOTHl HEMOTECHIHAIBHBIX CHJI C H3MEHEHHEM MEXaHHYECKOU
SHEPIUU CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHyn s WACATbHOM JKUIKOCTH KaK CJEICTBUE 3aKOHA
COXPAHEHHUsI MEXaHUYECKOU IHEPTUU.

TexHnueckne yCTpOUCTBA U TEXHOJOTUYECKUE MPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHUCTOJET, THPOCKON, (PUTYypHOE KaTaHHWE Ha
KOHBbKax.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepeHnne MOIIHOCTY CHUJIBI.

N3MeHeHune sHEpTUM TeJia MPU COBEPILICHUH PaOOTHI.

B3auMHble npeBpallleHUss KUHETUYECKOW U NMOTEHILMAIbHOW JHEPIUM IpHU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

N3mepenune umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TSATH, CKOPOCTH MOJENTH DJICKTPOMOOWISI W MOITHOCTH
CHJIbI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsl UMITYJIbCa MIPU YIPYTOM B3aUMOICHCTBUM.

N3Mepenre KNHETUYECKOM SHEPTUHU TeJla 0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHHUSI TOTEHIIMAIbHON YHEPTUU MPYKUHBI ¢ paOOTOMN CUIIBI
TPEHUS.



Omnpenenenre pabOTbl CHIIBI TPEHUS NPU ABMKEHUU TeJla MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znen 3. Modgekyisipuasi Gu3Mka 1 TepMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OcHOBHBIEC TOJIOXKEHUST MOJEKYIsipHO-KuHeTndeckod Tteopuu (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBWKEHHS W B3aMMOJECHCTBUS 4YacTUL[ BellecTBa. MoAenu CTpPOEHUs Ta3oB,
KUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX
mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u crocoObl €€ m3mepenus. Illkana
temneparyp Llenbcusi.

Mojenb uaeanpbHOro ra3a B MOJEKYJIPHO-KUHETUYECKOM TEOPUH: YaCTHULIbI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcooTHas
temmeparypa (mkana temrnepatryp KenbBuna). 3akon JlamproHa. M3omporeccs B
UJeaJbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBa3p MEXAYy JaBICHUEM W CPEOHEW KUHETUYECKOM  JSHEpPrueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJICAJIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBsi3b  aOCONIOTHOM TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO
CpeOHEW KUHETUYECKOW JHEPruer NOCTYNATEJIbHOTO TEIJIOBOIO IBHXKEHUS €€
YacCTHII.

TexHuYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Jlemoncmpayuu.

Mojenu 1BUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peajibHOTO OPOYHOBCKOTO JBUKECHMUSI.

Huddy3ust :KUIKOCTEN.

Mogens onbita lTepHa.

[IputsxeHne MOIEKyII.

Mojenu KpuCTAUTMYECKUX PEIIETOK.

Hab6nronenue u riccieioBaHue U30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

HUccnegoBanne mporecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IIPU
TEIJIO00MEHE MEXKTy TOPSUYEH M XOJIOTHOU BOJIOM.

N3ydenne H30TEpMUUECKOrO Tpoiiecca (PEKOMEHAOBAHO HCIIOIb30BaHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.



Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHENMIHUX YCIOBUM ISt
TEPMOJIMHAMHUYECKON CUCTEMBbl. BHeNIHNE 1 BHyTpeHHHE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYCHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMonpou3BObHAS —peakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOrO ra3a B TEPMOJAUMHAMUKE — CHCTEMa YpaBHEHUM:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1yisi BHYTPEHHEW SHEPTUH OJHOATOMHOTO HJICAIbHOTO
rasa.

KBa3zucrarnueckue u HECTaTHUECKUE MPOLECCHI.

DOnemeHTapHasi paboTa B TepMouHaMuKe. Beruncnenue paboTsl 1o rpaduky
rpolecca Ha pV-auarpamMmme.

Tennonepemaya  kak  crmoco0  M3MEHEHUsT  BHYTPEHHEW  SHepruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOHOCTD, U3TyUCHHUE.

KomnuectBo Temmorel. TemmoéMkocTe Tena. YaenpbHass ©W  MOJSApHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHash TEIUIOTa CrOpPaHMs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI NpW Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMUKH. BHyTpeHHssi sHeprusa. KonuuecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEPMOAMHAMUKM [UJI1 PABHOBECHBIX IPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJIUT
€MHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akoH TEpMOAMHAMUKM i1 HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunuune! gecteus TerioBbix MamuH. KT/,

Maxkcumanenoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTHYECKHUE acCTEeKThl UCIIOIb30BaHUs TEIJIOBLIX JBUTaTesiel. TermoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUYECKHE MPOUECCHI: XOJOIWIbHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue Temriepatypsl py a1nadaTUueCcKoOM PaCIIUPEHUH.

Bo3znymiHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

NccnenoBanue annabaTHOTO Ipolecca.



KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomuol, nPAKMUKYM.

N3mepenune yaenbHOM TEMI0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTRA.

Uccnenosanue agnadaTHOTO MpoIlecca.

N3ydenune B3aUMOCBSI3U SHEPIUU MEKMOJEKYJSIPHOTO B3aUMOJICUCTBUS U
TEeMIEPATyPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooGpa3oBanue W KoHJeHcauusa. McmapeHue W KumeHUe. Y ielibHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllleHHBIE W HEHachIIEHHbIE mNapbl. KadecTBEHHas 3aBHCUMOCTH
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JAaBJICHUS
B JKUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Trépnoe Teno. Kpucramnmueckue u aMmopdHbie Tea. AHU30TPOIHS CBOMCTB
kpuctauioB. [lnmaBieHne W Kpuctavzanusa. YJeJbHas TemiloTa IUIaBJICHUS.
CyOnumarusi.

Hedopmanum TBEpHOTO Tenma. PacTskenme u cxatue. Casur. Moayib
FOnra. Ilpenen ynpyrux aedopmaiui.

TeroBoe pacmmpeHue KUAKOCTEH U TBEPIBIX Tel, O0BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX NMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHOe HaTspKeHHE. Kod(ppuimeHT MOBEpXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOTHYECKHE TMPOIECCHI:  KUJIKUE
KPUCTAJLIbI, COBPEMEHHbBIE MaTepUAIbI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenune. Kurnienue nmpu noHM>X€HHOM TaBJICHUM.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBeHus.

Moenn HEHbIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIIECTRA.

Buasr nepopmarnmii.

Habmronenune manbix nedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3yuenue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.



N3mepeHne yaenpbHOM TEMIOTHI MJIABJICHHUS JIbJA.

N3yueHne CBOKCTB HACBIIICHHBIX apOB.

N3mepenne aOCONMIOTHOW BIAKHOCTH BO3MyXa W OIICHKA MacChl MapoB B
MOMEIIECHUH.

N3mepenne ko3hdHIEeHTa TOBEPXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

HccnenoBanne 3aBUCHUMOCTH JedopMallid pPE3MHOBOTO oOpasmna oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoguHaAMHKA.

Tema 1. dnexkmpuueckoe none.

OneKkTpu3anus Tel U e€ MpOosIBICHUA. JJNEKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHMKM, HOHMAJIEKTPUKA W  IMOJYIPOBOJIHHKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

BzaumonerictBue 3apsiioB. Toueunsie 3apsaabpl. 3akoH KynoHa.

DnekTpruueckoe noje. Ero gercTerue Ha 3IEKTPUUECKHUE 3APSIbL.

Hanpsok€anocts  anmekTpudeckoro  mnons. IIpoOnbeiii  3apsna.  Jlunuu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMANBHOCTB JJIEKTPOCTATUYECKOrO IOJA. Pa3HOCTh NMOTEHIHAIOB U
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAaN 31EKTPOCTATUYECKOrO NoJiA. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMD CynepnO3UIIMN SIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOM cdepol. [lone
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy miapa. [lonme paBHOMEpHO 3apsHDKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH H
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDNEKTpUKKM B DIJIEKTPOCTAaTMYECKOM  moJie.  [[udnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

Konpencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHoe COEIMHEHNE KOHJEHCATOPOB. [TocnenoBarensHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

JIBI>KEHME 3apsSyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOILECCHI: AJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUTACTHH.

Mogens asekTpocTaTudeckoro reneparopa (Ban ne I'paada).



[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DJIeKTpOoCTaTHYECKas 3aI1Ta.

YCTpOWCTBO © JIEUCTBUE KOHAEHCATOpPA IIOCTOSIHHOW W TEPEMEHHOU
EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust JIEKTPUUECKOTO MOJIs 3apsHKEHHOTO KOHJIeH caTopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

OueHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEII.

HaGnronenue mnpeBpailleHuss SHEPTUM  3apsDKEHHOTO  KOHJIEHCATopa B
SHEPIUIO U3ITYUYEHHUS CBETOAUO/A.

N3ydeHune npoTekaHus TOKa B LIEMH, COAEPXKAIIEH KOHAEHCATOP.

Pacmipenenenne pa3sHOCTH MOTEHIMAJIOB (HampsIKEHMUS) pu
MOCJIEA0BATEILHOM COEAMHEHUN KOHICHCATOPOB.

Uccnenosanue pa3psijga KOHJIEHCATOpA YEPE3 PE3UCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuil mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUUYECKOro Toka. VICTOUHMKH
toka. Hanpsokenne U n OJ1C €.

3akoH Oma [J1s1 y4acTKa Lenu.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUJIOIIAJH MONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaJUIeIbHOE, CMEIMIAHHOE COEAMHEHUE TTPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOUTHOCTh AJEKTPUUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIJENsAeMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COMNPOTHUBJIECHHWE HMCTOYHMKA TOKa. 3akoH Oma mid
MOJHOW (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

Konnencarop B 1ienu moCTOSTHHOTO TOKA.

TexHuyeckre YCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HapsHKEHUSL.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIpPSDKEHHS I PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTh COMPOTHUBIICHUS ITUIUHIPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
TJIOIIA/IA TTOTIEPEYHOTO CEUCHUsI M MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJICHUSI TpHU
MTOCTOSTHHOM HaIpsS)KEHUH.

[Ipamoe wu3mepenne OJIC. KopoTkoe 3aMblkaHUME TalbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.



Cnoco0Obl coenMHeHus1 UCTOYHUKOB Toka, DJIC GaTapeil.

Uccnenoanue pa3HOCTH MOTEHIUAIOB MEXAY MOJIOCAMHU MCTOYHUKA TOKA
OT CWJIBI TOKA B IIEIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomot, nPaKmuKym.

HccnegoBanne CMEMaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yaeapHoro COnpoTUBIICHUS MPOBOJHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsKEHUS ISl JIAMIIbI
HaKaJIUBaHMUS.

VYBenuueHue npejena n3MepeHus aMmiepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctd IJIC raapBaHMYECKOrO 3JIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHUUAIOB MEXAY MOJIOCAMH UCTOYHUKA TOKa
OT CHWJIBI TOKA B IIEIH.

Uccnenosanue 3aBUCUMOCTH MOJIE3HON MOIITHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxku 6 pazauunvix cpeoax.

DJNIeKTpUYeCcKasi MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB. JIEKTPOHHAs
MPOBOANUMOCTE TBEPABIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynmpoBonuuku.  CoOCTBEHHass W TNPUMECHass  MPOBOAUMOCTD
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJEKTPOJIUTAX. DNEKTPOIUTHYECKAS TUCCOLMAIUS.
Onektponus. 3akoHbl Dapajes s AIEKTPOIH3a.

DJIeKTpUUEeCKU TOK B Tra3ax. CaMOCTOSATENbHBIH UM HECAMOCTOSTEIIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre ycCTpOWCTBA M INPAKTHYECKOE INPUMEHEHUE: Ta30pa3psIHbIE
JIAMIIbl, DJIEKTPOHHO-TyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MNPUOOPHI: JTUOJ,
TpaH3UCTOp, (HOTOAMON, CBETOAUOJ, TajlbBaHWKA, papUHUPOBAHHE MEJH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYyPHl.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbI anekTposnza Papajes.

HckpoBoii pa3psan U MpOBOAUMOCTh BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HaOmronenue aiexTposusa.

N3mepenue 3apsia 0JHOBaJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBJICHUST  TEPMOpPE3UCTOpa  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKU NPAKTUKYM.



Cnoco0bl u3mepenus (pU3NIeCKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBbIX
1 U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOFOTHBIC ¥ OTHOCUTEJIBHBIC MTOTPEITHOCTH W3MEPEHUI (PHU3NYECKUX BEITHYHH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, MCCIEIOBAaHUN  3aBUCUMOCTEHN
bU3MYeCKUX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUCHHUECKUH  HKCICPUMEHT,
71ab0paTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBS3H.

N3yuenne «kypca Qusuku yrayonénHoro ypoBHs B 10 kiacce
OCYHIECTBIISIETCSI C YUETOM COJIEpP>KATEIIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OUOJIOTHUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHBIE C U3VYEHUEM MEMmO0008
HAYYHO20 NO3HAHUA: SBJICHUE, HAYYHBIN (akT, runoresa, pu3ndeckas BEJIMUYMHA,
3aKOH, T€OpUsl, HAOJIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIE/b, U3MEPEHHUE,
MIOTPEITHOCTA U3MEPEHUM, U3MEPUTEIbHBIC MPUOOPHI, IIM(POBast 1adopaTopHs.

Mamemamuka: peliecHUEe CHUCTEMbl ypaBHeHUH. JIuHeiHas QyHKIMS,
napaboJia, runepOosia, ux rpadukyd U CBOMCTBAa. TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopsl 1 UX NMPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHHUE BEKTOPOB.

buonozua: mexanndeckoe JBUKEHUE B )KUBOU mpupoe, nuddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOMICH Cpeibl,
yTHIM3aIus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, MOBEPXHOCTHOE HATSHKEHUE Y KAalIMJUISIPHBIC SIBJIEHUS B IIPUPOJIE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB M MOJIEKYI,
MOJb BEIIECTBA, MOJSpHAs Macca, IOJy4YeHHE HaHOMATepUAJIOB, TEIJIOBBIC
CBOMCTBA TBEPIBIX TN, KUIKOCTEH U ra30B, )KUAKUE KPUCTAIUIbI, AICKTPUUECKUE
CBOMCTBA METAJLJIOB, DJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozusn: npeodbpa3zoBaHue ABMKEHUN C MCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIIHUU
(KpOHIITENH, pelméryaTble KOHCTPYKIMU), MCHOJIb30BAHUE 3aKOHOB COXPAHEHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYTrHUE), NBUTaTelIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHaJOB, B TOM YHCJI€ HaHOMAaTEpHaloB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
ra30pa3psiIHbBIE JTAMIIBI, TTOJTYITPOBOHUKOBBIE IPUOOPHI, TaIbBAHUKA.



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TPOI'PAMMBI 11O
OU3BUKE HA YPOBHE CPEJHEI'O OBILIETO
OBPA3OBAHUA/INYHOCTHBIE PE3YJIBTATDBI

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHUSI ydeOHOro mnpeaMera «Du3uKa»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaskIAHCKOT0 BOCIIUTAHMSA:

o CPOPMUPOBAHHOCTH TPAXKIAHCKONW TMO3UIMH  OOYYAIOMIETOCs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHAa POCCUICKOTO OOIIECTBRA;

o MPUHATHE TPAAUIMOHHBIX OOIIECYEIIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYI  JICSITEIBHOCTh B  HHTEpecax
rpakJIaHCKOTO0 OOIIIECTBA, y4acTBOBATh B CaMOYIMPABJICHUU B 00pa3oBaTesIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COIMAJIBHBIMHU  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU IESITEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTpuOTU3MA;

e IIEHHOCTHOE OTHOIIECHHE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JTOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o chOpPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

e CIOCOOHOCTbH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHMBOTO OYyIIIETO.

3CTETUYECKOT0 BOCTIUTAHMS:

e OCTETUYECKOE OTHOUIEHHE K MHUpPY, BKJIIOYas OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPY/A0BOI0 BOCIIUTAHMS:

e HHTEpEC K pa3IUuyHbIM chepam mpodecCHOHaATBEHOMN eITeTbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOW, yMEHUE COBEPIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIaHBI;

e TOTOBHOCTb W CIOCOOHOCTh K OOpa3OBaHUI0O W CaMOOOpPAa30BaHUIO B
obsiacTu PU3MKU HA MPOTSIKEHUU BCEH KUZHMU.

JIKOJIOTHYECKOTr0 BOCIIUTAHUS:

o CcOPMUPOBAHHOCTH HKOJOTUUYECKON KYJIbTYpbI, OCO3HAHKE TJI00ATBLHOTO
XapaKkTepa SKOJOTUYECKUX MPOoOIIieM;



o IUIAHUPOBAHUE M OCYIECTBIICHUE JEHCTBUU B OKpY’KalOIIEeW cpeie Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

e PACHIMPEHHE OIbBITA JEATECILHOCTH IKOJOTHYECKOW HAIpPaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3UKeE.

HEHHOCTH HAYYHOTI'0 MO3HAHMS:

o c(hopMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3UICCKON HAYKH;

e OCO3HAaHHE IEHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B TIpoliecce
u3ydeHus: (QU3UKA  OCYHIECTBISTH  MPOEKTHYIO M HUCCIEIOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiliCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e CaMOCTOSITEIPHO  (OPMYTHUPOBaTH H  aKTyaJU3HpPOBaTh MPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONPEACIATh IENH ACATSIBHOCTH, 3a7aBaTh MApaMETPhl U KPUTCPHH HUX
JOCTYDKCHHSI,

e BBIBJSITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PacCMaTpUBAEMBIX
(bU3UYECKUX SIBICHUSX;

e pa3zpabaThIBaTh IUJIaH PELICHUS TPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIITUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

e BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBaTh COOTBETCTBUE
PE3yJIBTATOB LIEJSIM, OIIECHUBATh PUCKHU MOCIIECICTBUN JEATEILHOCTH;

o KOODAMHHPOBATH M BBHINOJHATH pPAOOTy B YCJIOBHUSIX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI,

e pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBare/ibCKue J1eiCTBUA:

e BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU TOHITHUAMU U METOJIaMHU
bu3nYecKoil HayKH;

e BJIAJICTh  HABBIKAMH  YYCOHO-HCCICAOBATEILCKOM W TMPOCKTHOM
JEATeIbHOCTH B 00yacT  (U3UKH, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TTOMCKY METOJOB PEIICHMS 3a1ad (PU3HUECKOTO COACpPKAHUS,
MPUMEHEHHUIO Pa3INIHBIX METOJIOB MTO3HAHHUS,

e BJIAJICTh BHUAAMH JCSATEIHHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUA, MPEeOOpPa3oBaHUI0 ¥ TPUMEHEHUI0O B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (DU3HUKY;

e BBISBJSITH MPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3MpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOIAUTh apTyMEHTHI JIsl JI0Ka3aTEeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl M KPUTEPUHU PEIICHHUSI;

e AHAM3WPOBATH TIOJYYCHHBIC B XOJIC€ PCIICHHUS 3aJla4yd Pe3ybTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

e CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJa4l B 00pa3zoBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3YYeHUH (PU3UKH;

e JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;



e YMETh IIEPEHOCHUTh 3HAHUS 10 (U3NKE B TMPAKTUYECKYH0 O00JacTh
JKU3HEICATECIIbHOCTH;

e YMETb MHTETPUPOBATH 3HAHHUS U3 PA3HBIX MIPEIAMETHBIX 00JIaCTEH;

e BBIIBUTaTh HOBBIC WJICH, MNpeiaraTb OpPUTHHAJIbHBIE TMOAXOJbI |
peIICHUS;

e CTaBHUTH NPOOJIEMBI U 33J1a4H, JOITYCKAIOIIHNE AIbTCPHATUBHEBIC PEIIICHUS.

Pabora c uHpopmanueii:

e BJAJCTh HaBBIKAMU MOJyYCHHUs HHPOpMAIMK (PU3HMUECKOTO COACPKAHUS
M3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBLHO OCYIIECTBIISITh MOUCK, aHAIMU3,
CHUCTEMATH3alMI0 M HHTEPIpETauio HHOOPMALMK Pa3IUYHbIX BHJIAOB U GHopM
MIPEICTABJICHUS;

 OIICHUBATH JIOCTOBEPHOCTh HH(POpMAITUH;

e HCIIOJIB30BAaTh CPEJICTBA HWH(POPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHHH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHBIX
3a7a4 € COOII0JIcHHEeM TpeOOBaHUN JSProHOMUKH, TEXHHUKH OE€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpPEKECHHsS, TMPaBOBBIX W  ATUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30IaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEP>KaHUS B PA3IMUHBIX (opmaTax C
y4ETOM Ha3HAaYCHHS MHOOPMAIIUU U IIEJIECBOM ayAUTOPHHU, BEIOMPAs ONTHMAIbHYIO
dbopmy NpencTaBiICHUs U BU3yaTU3aliu.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

e OCYIIECTBIIATh OOIIEHHE Ha YypokKaXx (U3HNKK U BO BHEYPOUHOMU
JIeSITEIbHOCTH;

e pAacCMo3HaBaTh TMPEANOCHUIKH KOH(MIUKTHBIX CHTyallUd W CMAT4aTh
KOH(JIUKTHI;

e Pa3BEPHYTO W JOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAaHUEM
SI3IKOBBIX CPE/ICTB;

e MOHMMATh W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHJMBUAYaAJILHOU PaOOTHI;

e BBIOMpPATH TEMATHKY U METOJBl COBMECTHBIX ACHCTBUM C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJICKTUBA;

e MNPUHUMATH I1IETM COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAWMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pactpenesaTh POl C Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXHaTh pE3yJIbTaThl
COBMECTHOM paboTHI;

e OIICHMBATh KA4E€CTBO CBOEro BKJIaJa M Ka)KJIOr0 y4YacCTHHKAa KOMaHJbl B
OOIINiA pe3yIbTaT IO pa3paboTaHHBIM KPUTECPHSIM;

o TIpeJjiaraTb HOBBIC IPOEKTHI, OIICHUBATH HJEU C TMO3UIIMU HOBHU3HHBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

e OCYIIECTBJIITh TO3UTHUBHOE CTPATETUUECKOE TMOBEJICHHUE B Pa3TUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:



e CaMOCTOSITEJIbHO OCYIIECTBJISITh IMO3HABATEIIBHYIO JEATEIBHOCTh B
o0nacTu (PU3UKU U ACTPOHOMHH, BBISIBIISTH TPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

e CaMOCTOSITEJIBLHO COCTABJIATH IUJIAH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C yUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUN;

e J1aBaTh OLICHKY HOBBIM CUTYAIIUsIM;

o pacummpsTh paMKM y4eOHOro TpeIMeTa Ha OCHOBE  JIMYHBIX
MPEATIOYTCHUN;

o Jle7IaTh OCO3HAHHBIM BBHIOOP, ApryMEHTHpPOBaThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

e OIICHUBATh MPUOOPETEHHBIN OIIBIT;

¢ CIIOCOOCTBOBATH (POPMUPOBAHUIO W TPOSABICHUIO JPYAMUIMH B 00JIacTU
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJJIEKT:

e J1aBaTh OIIEHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTHUBEI B JEATEILHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

e BJAQJCTh HAaBbIKAMM TIO3HABATEIbHOM peduiekcuM Kak OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHUII;

e HCIOJB30BaTh NPUEMBI PEQIIEKCUU JJisi OLEHKH CHUTyallud, BBIOOpa
BEPHOIO PEILICHHUS;

e YMETh OLIEHMBATh PUCKH M CBOEBPEMEHHO NMPUHHMATh PEIICHHS IO HX
CHUKEHHIO;

e NPUHUMATh MOTUBBI M APTYMEHTHl JAPYTUX MpPU aHAIU3E PE3YJIbTaTOB
JEATEIIbHOCTH;

e MPUHUMATH ceOsl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOUHCTBA;

e MNPUHUMATh MOTUBBI M APTYMEHTHI JPYTUX TPU aHAIU3E PE3yIbTaTOB
JeATEeIIbHOCTH;

e TMpPHU3HABAThH CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B mporecce M0CTHXKEHUS! IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbI
no ¢u3MKe I YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOIUOHAJILHBIN HUHTEJJICKT, MIpeoJIararoIui
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HAHMsI,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE
OMOIIMOHAJILHOE COCTOSIHME, BHJCTh HANpPABJICHUS pPa3BUTHA COOCTBEHHOM
HYMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJaNTUPOBATBCS K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOLIEH CTPEMIICHUE K JTOCTUKEHUIO LIEJIH
U yCrexy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXOJs U3 CBOMX
BO3MOKHOCTEM;



o OMIIATHM, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3AMOILMOHAIBHOE
COCTOSIHUE JIPYTUX, YIUTBIBATh €r0 MPU OCYIIECTBICHUU OOIIEHNS, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEIKUBAHUIO;

e COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOILICHUS] C JPYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBISTH MHTEPEC U pa3peliaTh
KOH(DITUKTEHI.

IMPEIMETHBIE PE3VYJIBTATHI

K konity oOyuenust B 10 knacce npeaMeTHbIE PE3ybTaThl HA YIiIyOlIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

o TMOHUMATh pOdb (UIMKK B DKOHOMUYECKOM, TEXHOJIOIMUECKOM,
HKOJIOTHYECKOM, COIMAIbHON U ATUYECKON chepax NedaTebHOCTH Yell0OBeKa, POJib
U MecTo GU3MKM B COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE
ONMCATENIbHON, CHUCTEeMAaTU3UPYIOIICH, OOBSICHUTEIBHOW U MPOTHOCTUYECKOU
GyHKIUNH  (U3MYECKOW TEOpUM — MEXaHUKH, MOJEKYJISIpHOH (UBUKH U
TEPMOJMHAMUKHU, POJIb (HU3NYECKON TeOopuu B (DOPMUPOBAHHMM MPEJICTABICHUN O
(dbuznYecKoil KapTUHE MUPA;

e pa3nauyaTh YCJIOBUA MPUMEHHMOCTH Mojieneld ¢GU3MYECKUX Tel |
MIPOIIECCOB (SIBJICHUI ): MHEpIIMATIbHAsI CUCTEMAa OTCUYETA, aOCOIIOTHO TBEPIOE TEJIO,
MaTepuajibHas TOYKa, PaBHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TajJeHue,
abcoJIIoTHO yrpyras aedopmariusi, aOCOMIOTHO YNPYroe u abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHS, MOJICNIA Ta3a, *KUJAKOCTH U TBEPAOTO (KPUCTALITMYECKOTO) Tea,
UJICaJIbHBIN Ta3, TOUEUHBIN 3apsi, OJJHOPOIHOE JIEKTPUUECKOE MOJIE;

o pasznuuaTh yCcNoBHUs (TPaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TIOHMMAaTh BCeOOUIMN XapakTep (YyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

o AHANM3HPOBATH U OOBSICHATH MEXAaHUYECKHUE TIPOIECChl U SIBICHUSA,
UCIIOJB3YsS OCHOBHBIC TIOJOKEHUSI W 3aKOHbI MEXaHUKH (OTHOCUTEIHLHOCTH
MEXaHUYECKOTO JIBIKEHUS, (POPMYIIbl KHHEMATUKU PAaBHOYCKOPEHHOTO JIBMXKEHUS,
npeobOpazoBanusi ['anmumes s CKOPOCTH W TiepeMelleHus, 3akoHbl HbloTOHa,
MPUHINAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TSATOTEHUS, 3aKOHbI
COXpPAaHECHMS HMIYJbCa M MEXaHUYECKOW OHHEPruH, CBsI3b padOThl CHJIBI C
M3MEHEHHEM MEXAaHUYECKOW PHEPryu, YCIOBUS PAaBHOBECHUS TBEPAOrO Tefa), Mpu
ATOM HKCMOJIb30BaTh MAaTEMaTHYECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (PU3WYECKUX 3aKOHOB: TMpeoOpa3zoBanmii ['anunes, BTOporo u
TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS HUMIYJbCAa M MEXaHUYECKOU
SHEPI'UH, 3aKOHA BCEMHUPHOTO TSITOTEHHUS;

e AHAM3UPOBATH U OOBSICHATH TETUIOBBIE MPOIECCHI U SBICHUS, UCTIOIB3YS
ocHoBHbIe oJ10keHuss MKT 1 3aKk0oHBI MOJIEKYISIPHON (DUBUKU U TEPMOIUHAMUKH
(CBA3b JABJICHHS UACATBHOTO ra3a co CpeHe KHHETUUECKON YHEPTUEH TEMI0BOTO
JBIDKCHUSI M KOHIIGHTpAIlMed €ro MOJIeKYJ, CBSI3b TeMIepaTyphbl BeElIeCTBa CO
CpEIHEM KWHETUYECKOW DHEPrUEW TEIJIOBOTrO JABMKEHHUS €ro YacTHll, CBS3b
JIABJICHUSI UJICAJIbBHOTO Ta3a C KOHIEHTpAlMEeW MOJEKYJI U €ro TeMIIepaTypo,
ypaBHeHHe MeHneneeBa—KiamnepoHa, MepBblid 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHHUs SHEPrMM B TEIUIOBBIX Tpoleccax), MNpU ITOM HCHOJIb30BaTh



MaTeMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaThb YCJIOBUS IMPUMEHUMOCTHU
ypaBHeHUsI MenaeneeBa—Kitanepona;

e AHANM3UPOBATH U OOBICHATH DJICKTPUUECKUE SIBIICHMS, HCIOJIb3Ys
OCHOBHBIC TMOJIO)KEHUSI M 3aKOHBI BJEKTPOJUHAMHUKUA (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsAna, 3aKOH KyloHa, MOTEHIHATbHOCTh 3JIEKTPOCTATUYECKOTO
MOJsl, MPUHLMUI CYNEPHO3UIUU DIICKTPUUYECKUX TMOJIeH, MPU 3TOM YyKa3biBas
YCIOBHSI TPUMEHMMOCTH 3akoHa KynoHa, a Takke MNpPaKTHYECKU BaKHBIC
COOTHOIIEHHUS: 3aKOHbI OMa JIJIsl y4acTKa LENU U JJIs1 3aMKHYTOW 3JIEKTPUYECKOMN
uenu, 3akoH Jhxoyms—Jlenua, npaBuna Kupxroda, 3axkonsr ®apages mis
AIEKTPOJIN3A);

o OIUCBHIBATh (PU3UYECKUE MPOLECCHl U SBJICHUS, MCHOJb3YysS BEIUYMHBI:
IIEpEMELIECHNUE, CKOPOCTb, YCKOPEHHE, HUMIIYJIbC Te€Jla U CUCTEMBbI TEJN, CHUJA,
MOMEHT CHUJIbl, JABJICHHE, MOTEHUUAJIbHAS DSHEpPrus, KUHETHUYECKAsl SHEprus,
MEXaHU4YecKas AHEeprusi, padoTa CHIIbI, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE, Chiia
TSDKECTH, CHJIAa YIPYTOCTH, CUJIA TPEHHUS, MOIIHOCTb, YHEPIrUs B3aMMOICHCTBUS
Tena ¢ 3eMEN BOIM3H €€ TOBEPXHOCTH, SHEPTUS YIIPYTroi nedopmaiiuu npyKuHbI,
KOJIMYECTBO TEILJIOTHI, a0COJIIOTHAsL TEMIIepaTypa Telia, paboTra B TEPMOAMHAMUKE,
BHYTPEHHSISI PHEPTUs UJICAJIbHOTO0 OJHOATOMHOTO Ta3a, padoTa HicalbHOTO Ta3a,
OTHOCHUTEIIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ wmmeanbHOro TEminoBOTrO IBUTAaTENS;
ANEKTPUYECKOE TI0JIC, HANPSHKEHHOCTh JJIEKTPUYECKOTO IMOJIsA, HANPSKEHHOCTD
MOJIsl TOYEYHOrO 3apsifa WK 3apsHKEHHOrO 1iapa B BAKYYME U B JIUDJIEKTPUKE,
MOTEHIIAAIT AIEKTPOCTATUYECKOTO o, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABMKYIAS  CUJa, CWiIa TOKAa, HaOpsHKEHUWE, MOIIHOCTh  TOKa,
ANEKTpUYECKasi EMKOCTh INIOCKOTO KOHJEHCATOPa, CONPOTUBJICHUE YYaCTKa LENU C
MOCJEAOBATEIbHBIM W MApAJJIEIbHBIM COEJUHEHHEM PE3UCTOPOB, DSHEPrus
AIEKTPUYECKOTO TOJIS1 KOHAEHCATOPA,

o OOBACHATH  OCOOCHHOCTM  MpPOTEKaHUsd  (UBHYECKUX  SIBJICHUU:
MEXAHUYECKOE JBMXKEHUE, TEIJIOBOE [BMIKCHME 4YACTHUI[ BEIIECTBA, TEILUIOBOE
paBHOBecue, OpOyHOBCKOE€ JBWXeHue, Auddy3us, HCHapeHHe, KUIEHUE U
KOHJICHCAIIUS, TIJIABJICHUE W KPUCTAJUIM3allvs, HANPaBICHHOCTh TEIUIONEPEIAyH,
ANEKTPU3AIMA  TEJ, SKBUIOTCHUUAIBHOCTh  IMOBEPXHOCTH  3aAPSHKEHHOTO
MIPOBOIHUKA;

e TPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHON (hU3NYECKOM BEJIMUYUHBI OT
JpYyrol C HCIOJIb30BAHHEM MPSIMBIX H3MEPEHUN, NPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBATH PE3yIbTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUYECKHUX
BEITMYMH B BUJE TpadUKOB C YYETOM aOCOTIOTHBIX MOTPENTHOCTEH H3MEpEHUH,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIEI0OBaHNUS;

o TPOBOJUTH KOCBEHHBIC HU3MEpPEHUS (HU3MUECKUX BEIUYUH, MPU ITOM
BBHIOMpATh ONTUMAJbHBIA METOJ W3MEPEHHs, OIEHWBATh aOCOJIIOTHBICE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e TPOBOJIUTH OMBITHI MO MPOBEPKE MPEIAJIONKESHHONW TUIIOTE3bI: TIIIAHUPOBATH
OKCIEPUMEHT, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHaJU3UPOBATH
MIOJTYYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYyCE MPEII0KEHHOMN TUIIOTE3bI;

o coOyoAaTh MpaBuia 6€30MacHOTO TPyAa MpU MPOBEICHUH UCCIIEeI0BaHUN
B paMKax y4eOHOIO HKCIIEpUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIEA0BATEIbCKON U



MPOEKTHOM JAEATEIbHOCTA C HCIOJb30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB H
71a00paTOPHOTO 00OPYIOBAHUS,

e pelIaTh pacu€THBIC 3aJjadd C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOMN
(bU3MYeCcKO MOJENBbIO: HAa OCHOBAHWU aHAJIN3a yCIOBUS OOOCHOBBIBATH BBHIOOP
bu3YeCcKO MOJAEIH, OTBEYAIOIIeH TPEOOBAHMIM 3a7a4d, TIPUMEHSITH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UIECKUX TEOPHM MPU MUCTIOIb30BaHUT
MaTeMaTUYECKUX METOJOB PEIICHHS 3aJay, MPOBOAUTH Pacu€Thl HA OCHOBAHUU
MMEIOIIMNXCS JaHHBIX, AHAIU3UPOBATH PE3YJbTATHI M KOPPEKTUPOBATH METOIBI
pelIeHUs C Y4ETOM MOJYYECHHBIX PE3yJIbTATOB;

o pelIaTh Ka4yeCTBEHHBIC 3aJlaud, TpeOyromue TMNPUMEHEHUS 3HAHUN U3
pa3HBIX pa3lesioB Kypca (HU3MKH, a TakKe HHTETpallud 3HAHUM U3 JAPYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO LEMOUYKY
paccykJIeHU C OMOpOil Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SBJICHUS;

e HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JUIsi OOBSCHEHHS OCHOBHBIX
MPUHIUIOB pabOThl HM3MEPUTEIBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB;

o MOPUBOAUTH NPUMEPHI BKJIAJa POCCHUHUCKUX U 3apyOCkKHBIX YUEHBIX-
(bU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

¢ AHAJIU3HUPOBATH u OLICHUBATh MOCJIEACTBHUS OBITOBOI U
MPOU3BOJICTBEHHOM JICSITEIbBHOCTH 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
poleccaMy, C TO3MIMK IKOJOTUYECKON Oe30MacHOCTH, TMPEACTABICHUN O
pallMOHAIbHOM NPUPOJOINOJIB30BAHUM, a TaKKE€ Pa3yMHOM HCIIOJIb30BaHUU
JIOCTUKCHU HAYKW W TEXHOJIOTHMM ISl JTAJbHEHIIETO Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBA;

o TMPUMEHATH pa3lu4HbIe COCOOBI padboThl ¢ MH(poOpMaIeld PU3NIECKOro
COJIEp>KaHMsI C MCIOJIb30BAHHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH,
MpU HTOM MCIOJIL30BaTh COBPEMEHHbIE HWH()POPMAIIMOHHBIE TEXHOJOTUU IS
MOUCKa, TepepabOTKu ¢ TpEeAbSIBICHUS YYEOHOM U HAYYHO-TIOMYJISIPHOU
uHpopMaIu, CTPYKTYPUPOBAHUS M WHTEpIpeTaluv MH(OpMaLMH, MOTYy4YCHHOU
U3  Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3HPOBATH  MOJYy4YaeMYHO
WH(pOpMAIINIO U OIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UICTOYHUKA HMH(POPMAIIUU;

o TMPOSBIISTH OpraHU3alMOHHBIE u MO3HABATEIbHbIE YMEHHUS
CaMOCTOATEILHOTO TPHOOPETEHHUS] HOBBIX 3HAHWWA B TIPOIIECCE BBITOJHCHHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

o paboTaTh B TPYIIE C HUCMOJHCHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PAOOTy TPYNIBI, PANMOHATIBLHO PACHpPENeNsTh MESITeIbHOCTh B
HECTAHJIAPTHBIX CUTYAIUsIX, aJICKBATHO OIICHUBATh BKJaJ KKJIOT0 U3 YYAaCTHUKOB
IPYIIIBI B pEIIEHNUE pacCMaTpUBaEMOM MPOOJIEMBbI;

o TPOSBIATH MOTUBAIUIO K OyyIIeH MpodheCCHOHAIBHOM e TEILHOCTH 10
CIEIUAIBHOCTSIM (PU3UKO-TEXHUUECKOTO PO



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IPOrpaMMBbl KosmuectBo wacos ‘ DIIEKTPOHHBIE
n/n Beero |[Koutponbhsie| llpaxrnueckue| (HbpoBbIe)
paBGOTEI paBOTHI o0Opa3oBaTeNbHbIC
pecypehl
Pazsie 1. HAYUHBIIA METO/ IO3HAHHUS IPUPO,IbI |
‘1.1 ||HaquI,H71 METOJI IIO3HAHWS IPUPOABI H 4 H H H ‘
‘I/ITOFO 110 pasjeny H 4 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 ”KI/IHeMaTI/IKa H 18 H 2 H H ‘
2.2) Mlunaixa | 10 )| 1 | H |
‘2.3 ||CTaTHKa TBEPAOTO TeNa H 5 H H H ‘
‘2.4 ||3aKOHBI COXPAHEHHUS B MEXaHHUKE H 12 H 1 H H ‘
‘I/ITOFO 10 pasjeny H 45 H ‘
‘Pa?.zle.n 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOIMUHAMUKA ‘
‘3.1 ”OCHOBLI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH H 15 H H H ‘
‘3.2 ”TepMOI[I/IHaMI/IKa. TemnoBsle MAITUHEL H 20 H H H ‘
‘3.3 ||ArperaTHLIe COCTOSIHUS BenlecTBa. @a30Bble NEPEXOabl H 14 H H H ‘
‘I/ITOFO 10 pa3jeny H 49 H ‘
‘Pafmen 4. QJJIEKTPOOAUHAMUKA ‘
‘4.1 ||3ne1<Tquec1<0e nose H 26 H H H ‘
‘4.2 ”HOCTOHHHHfI DJIEKTPUYECKUH TOK H 19 H H H ‘
‘4.3 ”TOKI/I B Pa3JIMUHBIX Cpefax H 6 H H H ‘
‘I/ITOFO 10 pasjeiny H 54 H ‘
IOBILEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 170 | 8 I 16 I |




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
Bcero |Kontpombusbie| Jara | DnekTpoHHbIe UGPOBBIE
Tema ypoka P A p wp
paboThI o0pa3oBaTenbHbIE PECYPChI
1 dusnka — pyHAaMEeHTATbHAS HayKa O IPUPOJIE. 1 bubmuorexa [IOK
https://m.edsoo.ru/1beef346
2 Ou3nyecKue METOAbl UCCIIEOBAHUS. DKCIEPUMEHT U TEOPHUs B IpoLiecce 1 bubnnoreka [JOK
TIO3HAHMS TIPUPOIBL. https://m.edsoo.ru/34c49931
3 Ousnueckue BenuanHbl. CriocoObl n3MepeHnst GU3NIECKUX BEITMUNH. 1 bubnnorexa [JOK
AOCOIIOTHAS U OTHOCHTEIbHAS MMOIPEITHOCTH U3MEPEHUN (HPU3HUECKUX https://m.edsoo.ru/ca2def03
BEJINYHH
4 MonenupoBanue B ¢pusnke. Poib u Mmecto ¢pusuku B GopMUpOBaHUT 1 bubnuorexa [JOK
COBPEMEHHOW HAyYHOH KapTUHBI MUPA, B TPAKTUYCCKOHN JIEATSILHOCTH https://m.edsoo.ru/eabbdedl
JoJIen
| Pasnen 2. MEXAHMKA
| KUHEMATHKA (184)
5 Mexanunueckoe asmxkenue. Cucrema orcuera. Tpaexkropus. [1yTs. 1
[Tepememnienue.
‘6 HPaBHOMepHOG NPSIMOJINHEHHOE IBUIKEHUE. H H H H
7 PaBHOMepHOe npsiMonMHeltHOe 1BrkeHue. [ padudeckoe onrcanue 1
PaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUS
‘8 HPemeHHe 3aj1a4 110 TeMe «PaBHOMEpPHOE IBHKEHHUE)» H 1 H H H
‘9 HOTHOCI/ITGJ‘IBHOCTB nBokeHus1. Clo)keHne nepeMeIeHuil 1 CKOpoCTeil. H 1 H H H
‘10 HPCI_LICHI/IC 3a1a4 1o Teme «CII0’KeHUe MepeMeIIeHU U CKOPOCTEe». H 1 H H H
11 |HepaBHOMepHOE nBHXKEeHHE. MTHOBEHHAs! CKOPOCTb. Y CKOPEHHE. 1
[IpsamonnHEHOE ABUKEHHUE C TOCTOSTHHBIM YCKOPEHUEM
12 |['paduueckoe onrcanue NPsIMOIMHEHHOTO ABHXKEHHSI C IOCTOSIHHBIM 1
YCKOPEHUEM



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/eabbded1

Tema vboka Bcero |[Kontpomawnbie| Jlata | DnekTpoHHbIE UGPOBBIC
P paboThI 00pazoBaTeIbHBIC PECYPCHI

‘13 HPeLHeHHe 3a7a4 no Teme «PaBHONEPEMEHHOE IBH)KEHUE. H 1 H H H ‘
‘14 HKOHTpOJILHaH pabora no teme «IIpsmMoinHeiiHOe JBHIKEHH» H 1 H 1 H H ‘
‘15 HCBO6OI[HO€ najieHue. Y CKOpeHue CBOOOHOTO MaICHHUS. H 1 H H H ‘
‘16 HPemeHI/Ie 3ama4 1mo reMe «CBOOOIHOE MMafleHUEY. H 1 H H H ‘
17 | dBwmxeHue Tena, OpOIIEHHOTO TOPU30HTANIBHO. J[BIKeHHE Tena, 1

OPOILICHHOTO MO/ YIJIOM K TOPU30HTY
‘18 HPemeHI/Ie 3aj1a4 1o Teme «/IBrmkeHue tena, OpouIeHHOI0 TOPU30HTAIBHOY. H 1 H H H ‘
19 |Pemenue 3a1a4 no teme «JIBuxkeHue Tena, OpOIIEHHOrO O] YTJIOM K

TOPU3OHTY».
20 |KpuBosnHeiHOe nBUXkKEHUE. [[BI)KEHUE 110 OKPYKHOCTH C IIOCTOSTHHOM 110 1

MOJ1yJIFO CKOPOCTBIO U €r0 XapaKTePUCTUKH.
‘21 HPemeHHe 3a7a4 no teme «KpruBOJIMHENHOE JBUKECHUEY. H H H H ‘
‘22 HKOHTpO.ﬂLHaﬂ padora no teme "KpuBosnHeiiHoe 1BUKeHHe' H H 1 H H ‘
| JMHAMHUKA (194 ) |
23  |IIepssiif 3akoH HetoToHa. IHepuuanbHble cucteMsl oTcuéra. [IpuHumn 1

otHocuTenbHOCTH ["anuies. HennepunanpHble cucteMbl 0OTCUETA
24  ||Cuna. PaBHOpei#cTByrOmAs cwiia. Bropoii 3akoH HeroToHa. THEpTHOCTS. 1

Macca.
‘25 HB3aI/IMo;[el7ICTBHe telt. Tperuii 3akoH HeroTtoHa H H H H
26  |[IpuHImn cynepno3unuy cuil. Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB

Herorona
27 ||3aKOoH BCEMHPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U 1

WHEPTHOUN MaccChl
‘28 HPemeHHe 3aj1a4 110 TeMe «3aKOH BCEMUPHOTO TATOTEHUS. H H H H ‘
‘29 HCI/IJIa TSDKECTH U YCKOPEHUE CBOOOIHOIO IaJeHUsI H H H H ‘




Tema ypoxa Bcero |[Kontpomawnbie| Jlata | DnekTpoHHbIE UGPOBBIC
paboThI 00pa3oBaTeNbHBIC PECYPCHI

| |
30 |/IBmxeHue HEOECHBIX TN M UX UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 1

KOCMHYECKasi CKOpocTb. 3akoHbl Keruiepa
‘31 HPemeHHe 3a1a4 1o TeMe «J/IBMKeHne NCKYCCTBEHHBIX CITYTHUKOB 3€MIIN. H 1 H H H ‘
‘32 HCI/ma yrnpyroctu. 3akoH ['yka. Bec Tena H 1 H H H ‘
‘33 HPemeHHe 3a1a4 1o TeMe «CHIIbl YIPYTOCTH» H 1 H H H ‘
34  ||Cuna tpenus. Ilpupona u Bubl cuil TpeHus. [IBIKEHHE B XKUIKOCTU U ra3e 1

C Y4E€TOM CHIIBI COTIPOTUBIICHUS CPEIbI
‘35 HPGHIGHI/IG 3a/1a4 110 TeMe «JIBHKeHue 1o NeHCTBUEM CHJIBI TPEHUS H 1 H H H ‘
‘36 HI[BH)KeHHe CBSI3aHHBIX TEI. H 1 H H H ‘
‘37 HI[BH)KeHI/Ie TeJa 0 HAKJIOHHOM MJIOCKOCTH. H H H H ‘
‘38 HI[I/IHaMHKa JIBIDKEHUS TeJa M0 OKPY>KHOCTH. H H H H ‘
‘39 HPemeHHe 3aja4 1o TeMe «J/IBrkeHue tena noj 1eHCTBUEM HECKOIbKUX Te» H H H H ‘
‘40 H O0o01enne U cucTeMaTu3anys 3HaHui o teme "JImnamuka" H H H H ‘
‘41 HKOHTpOJII)Haﬂ pa6ora no teme " lunamuka"’ H 1 H 1 H H ‘
| CTATHKA (5 v) |
42  ||AGcomoTHO TBepaoe Teno. [locTynaTelbHOE B BpanaTeIbHOE JTBUKCHIEC 1

TBEPJIOTO Tela
‘43 HMOMCHT CWJIBI OTHOCHUTEIIBHO OCH BpameHus. [1nedo cumsl H H H H ‘
44  ||CnoxxeHue cuil, MPUIIOKEHHBIX K TBepAOMY Temy. LIeHTp TshkecTn Tena.

VYci10BUs paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS
‘45 ”PCI_LICHI/IC 3aJa4 10 TeMe «Y CIIOBUSI pAaBHOBECHS TEI» H 1 H H H ‘
‘46 H}IaBneHHe. 3akoH Ilackans. I'mapocratuueckoe nasienue. Cuna Apxumena H 1 H H H ‘
‘ 3AKOHBI COXPAHEHMUS (12 4) ‘
‘47 HI/IMHyJ'IBC MaTepuaabHON TOYKH, CHCTEMbI MaTEpUaIbHBIX ToueK. Mmmmymse H 1 H H H ‘




Bcero |[Kontpomawnbie| Jlata | DnekTpoHHbIE UGPOBBIC
Tema ypoka
paboThI 00pa3oBaTeNbHBIC PECYPCHI

L Jenms. | | L |
‘48 H V3MeHeHrne nMIyIibca CHCTEMBI Tell. 3aKOH COXPaHEHHS HUMITYJIhCA. H 1 H H H ‘
‘49 HPeaKTHBHoe JIBIKEHUE. Y paBHEeHHEe MeepcKoro. H 1 H H H ‘
‘50 HPemeHI/Ie 3aJa4 10 TeMe «3aKOH COXPaHEHHS UMITYIIhCa H 1 H H H ‘
51 |PaGota cuibl Ha MaJIOM M HAa KOHEYHOM IepemMerieHuu. [ papuaeckoe 1

npeJICTaBICHUE paOOThI CHITBI. MOIIIHOCTD CHIIBI
52 ||[Kuneruueckas sueprusi. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUH 1

MaTEepUAIBHON TOYKHU
‘53 HHOTGHHI/IEUII:HBIG Y HETIOTEHIUAIbHBIC CHUIIbL. [loTeHIInanpHAas SHEPTHS. H H H H ‘
54  ||Cs3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYEeCKOM 1

SHEPTUH CHCTEMBI TEJ1. 3aKOH COXPAHCHHS MEXaHUYECKOW YHEPTHH
‘55 HA6COJ‘IIOTHO yIpyrue U Heynpyrue CTOJKHOBEHUS. H 1 H H H ‘
‘56 HPGHIGHI/IG 3a/1a4 1Mo TeMe «3aKOH COXPAHCHUS MEXaHHUECKON SHEPT U H 1 H H H ‘
‘57 HPGH_ICHI/IC KOMOMHHMPOBAHHBIX 33/1a4 HAa IPUMEHEHHNE 3aKOHOB COXPAHEHHUS. H 1 H H H ‘
‘58 HKOHTpO.]ILHaH pabora no teme "'3aKOHbI COXpaHEHHUsl B MexaHUKe" H 1 H 1 H H ‘
| MOJIEKYJISIPHA ST ®U3UKA ( 19 1) |
59  ||OcHoBuble nonoxxenuss MKT u ux onsiTHOE 00ocHOBaHUE. Macca u 1

pa3Mepsl MoJieKy1. MomsipHas macca.
‘60 HI[I/I(I)(bym;{. BbpoyHoBCKO€E 1BUKEHUE H H H H ‘
61 |Cunsl B3auMOeiCTBUS MEXK Iy MolieKyiamu. [loTeHnnansHas sHeprus

B3aUMOJICHCTBHS MOJICKYJI.
62 ||CtpoeHHe ra3000pa3HbIX, KHUIKHUX U TBEPBIX Tell. XapaKTep JIBHKECHUSI U 1

B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
‘63 HPemeHHe 3a71a4 110 TemMe «MoneKybI». H 1 H H H




Tema ypoka Bcero |[Kontpomawnbie| Jlata | DnekTpoHHbIE UGPOBBIC
paboThI 00pazoBaTeIbHBIC PECYPCHI

| |
‘64 HI/IJ:IeaJILHHﬁ ra3. OcuoBHoe ypaBuenue MKT H H H H ‘
‘65 HPGH_IGHI/IG 3aga4 1o Teme «OcnoBHoe ypasHenne MKT uieanbHoro raza» H H H H ‘
66 |Temmneparypa. TemnoBoe paBaoBecue. [llkana Lenscus. AbcontoTHast 1

temneparypa. 3akoH JlanbroHa
‘67 H Temneparypel- Mepa CpeIHEM KHHETUYECKON SHEPTUU MOJIEKYIL. H 1 H H H ‘
‘68 HI/I3MepeHI/Ie CKOpOCTEH MOJIEKYJI ra3a. H 1 H H H ‘
‘69 HPGH.I@HI/IG 3a/1a4 1o Teme «TemrepaTypa» H 1 H H H ‘
‘70 HYpaBHeHHe Menneneena-Knamnelipona. H 1 H H H ‘
‘71 HPemeHHe 3a/1a4 1o TeMe «Y paBHEHUE COCTOSTHUS» H 1 H H H ‘
‘72 HI/Isonpoueccr,I B MJICAUTBHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA H 1 H H H ‘
‘73 Hl“asoBHe 3aKOHBI. H 1 H H H ‘
‘74 HFpa(quecxoe IpeJICTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa H 1 H H H ‘
‘75 HPCH_IGHI/IC aHAJIMTMYECKUX 3aj1a4 1o TeMe «V3omnpoueccr» H 1 H H H ‘
‘76 ”O606IH€HI/IG U cucTeMaTu3anus 3Hauui mo teMme "OcHoBel MKT" H 1 H H H ‘
‘77 ”KOHTpO.]ILHaﬂ pabora no teme "OcnoBol MKT" H 1 H 1 H H ‘
| TEPMOJIMHAMUKA (18 1) |
78 ||TepmommHammuueckas cucteMa. BHeNIHne 1 BHYTpEHHHE TTapaMeTphI. 1

HyneBoe Hauano TepMOAMHAMUKHY.
79  ||BHyTpeHH:s sHEprus U crocoObl e€ u3MeHeHus. Boipaxenue ams 1

BHYTPEHHEH SHEPTUH OJIHOATOMHOTO HJIealIbHOTO Ta3a. KBasucraTnueckue u

HECTATUYECKHUE MPOLIECCHI
80 | DmemenrtapHas paboTa B TepMOAMHAMUKE. Brrancienne paboTsl o TpaduKy 1

npoiiecca Ha pV-auarpamme
‘81 HPCI_LICHI/IC 3a1a4 1o Teme «Pabora B TEpMOAMHAMUKE. H H H H




Tema vboKa Bcero |[Kontpomawnbie| Jlata | DnekTpoHHbIE UGPOBBIC
P paboThI 00pa3oBaTeNbHBIC PECYPCHI

82 | Temmonmepenaua kak coco® u3MeHeHHs BHyTpeHHeH sHeprun TJ] cucteMsl 1

0e3 coBepIIeHHS pabOThI
83 |[KommuectBo TemnoThl. TermoéMkocTs Tena. Y aenbHas U MOJISpHast 1

TETIOEMKOCTH BEIIeCTBA. Y IeNIbHAS TEIUIOTa CTOPAHUs TOIUINBA
84 ||YpaBHeHue TeruioBoro Oamanca. Pacuér koaudecTBa TEIUIOTHI IIPH 1

TETUIonepe1aue
‘85 HHOHHTI/IG 00 aguabatHoM npouecce. I1epBblii 3aK0H TEPMOIMHAMUKI H 1 H H H
‘86 HHpI/IMeHeHI/IC NIEPBOTO 3aKOHA TEPMOIMHAMUKHU K U30MPOIIECCAM. H 1 H H H
‘87 HPGH_IGHI/IC 3aa4 110 Teme «IlepBblii 3aKOH TEPMOIUHAMHUKI. H 1 H H H
88 ||Bropoii 3aK0H TEPMOJIUHAMUKH JJIsi PABHOBECHBIX M HEPABHOBECHBIX 1

nporeccoB. HeoOpaTUMOCTh MPUPOTHBIX MPOIECCOB
‘89 HHpI/IHI_II/IHbI AencTBHA TemnoBbix MamuH. KITJT H 1 H H H
‘90 HMaKCI/IMaJ'ILHOC 3Hauenue KII/. Iukn Kapno H 1 H H H
‘91 HPemeHI/Ie 3agau H 1 H H H
92 | 9Konormyueckue acleKThl UCTIOIb30BaHUS TEIUIOBBIX JBUTaTenel. Temnosoe 1

3arpsI3HEHUE OKPYXKAIOIIEH Cpebl
‘93 HPGH_IGHI/IC 3a1a4 H 1 H H H
94  ||OGoOmenue u cucremaTu3anus 3HaHui o teme "TepmoanHamMuKa. 1

TeroBble MaIMHBL"
‘95 HKOHTpOJII)HaSI pabora no reme "Tepmoaunamuka. TenioBbie MaIIUHBI" H 1 H 1 H H
‘ AT'PEI'ATHBIE COCTOSHUSA BEHIECTBA.®A3OBBIE IIEPEXO/bI (14 1)
96 |[TapooOpa3oBanue u koHAeHcanus. VicnapeHue u KuneHue. Y aenbHas 1

TEIUI0Ta NapooOpa30BaHUS
97 ||HacwimieHHBIC W HEHACHIICHHBIE Taphl. KauecTBEHHAst 3aBHCUMOCTh 1

IUIOTHOCTH U JIaBJICHUSI HACHIIICHHOTO 11apa OT TEMIEepaTyphl, UX




Tema vboka Bcero |[Kontpomawnbie| Jlata | DnekTpoHHbIE UGPOBBIC
P paboThI 00pazoBaTeIbHBIC PECYPCHI

‘ HH€3aBI/ICI/IMOCTL 0T 00bE€Ma HACBIIIICHHOTO 1apa. H H H H ‘
‘98 HBJ‘Ia)KHOCTb BO3yXa. AOCOJIOTHAsI U OTHOCUTEIIbHAS! BIAXKHOCTh H H H H ‘
‘99 HPGH.I@HI/IG 3a1a4 1o Teme (BnaxkHOCTh BO3MyXxay H H H H ‘
100 |TBépmoe Teno. Kpucrannnueckue u amopdHble Teaa. AHU30TPOIHS CBOICTB

KPHUCTAJJIOB
‘101 HHnaBneHne U KpUCTAJUIM3aLKs. Y IeJIbHas TEIUI0TA IIaBJICHMSL. Cy6J'II/IMaI_II/I$IH H H H ‘
‘102 HI[e(bOpMaLII/II/I TBEpAOro Tena. Pactskenue u cxxarue. Casur. Moayib IOHra.H H H H ‘
103 | TemnoBoe paciiupeHue KuaKocTeil U TBEPABIX Tesl. AHTAPMOHU3M

TETUIOBBIX KOJICOAHMI YaCTHII BEIIECTBA
‘104 HHpeo6pa30BaHHe DHEPIUH B (a30BBIX MEPEXOAX H H H H ‘
105 |YpaBHeHue TerioBoro 6ajgaHca C U3MEHEHHEM arperaTHOro COCTOSHUS

BEIIECTBA.
‘106 HPemeHHe 3a/1a4 1Mo TeMe «ATperaTHbIe COCTOSIHHS BenecTBa" H H H H ‘
107 |[loBepxHocTHOe HaTsbKeHHe. KanwisipHele siienus. [laBienue non

UCKPUBIICHHOH MOBEPXHOCTHIO )uakocTH. Dopmyna Jlamnaca
108 ||O6o0meHre 1 cucTeMaTH3alis 3HaHUH 110 TeMe "ArperatHpie COCTOSTHHS 1

Beniectsa. Pa3zoBble nepexoas!”
109 |KontponbHas pabota o Teme "ArperatHsle COCTOSIHUS BelecTBa. Da3oBbie 1 1

nepexosr"

SJIEKTPOAMHAMUKA (26 u)

110 ||DnexTpuzanus Tea U e€ MposBIeHUs. DNeKTpruuecKuil 3aps. J{Ba Buaa 1

DIIEKTPHUYECKUX 3apsiioB. [IpOBOTHUKY, TUDIIEKTPUKHU M TTOTYTIPOBOHUKA
111 ||DnemeHTapHBIN AJIEKTPUUECKHI 3aps]l. 3aKOH COXPaHEHUS IIEKTPUUYECKOTO 1

3apsija
‘112 HB3aHM0;[GITICTBHe 3apsiioB. Toueunsle 3apsiabl. 3aKoH Kynona H 1 H H H




Bcero |Kontponshsbie| [lata | DnekTpoHHBIE HU(PPOBBIE
Tema ypoka
paboThI 00pazoBaTeIbHBIC PECYPCHI

‘113 HPGH_ICHI/IG 3aj1a4 1o teme «3akoH Kymnonay H H H H
‘114 HBneKTquecxoe nojie. Ero neiicTBue Ha 31eKTpUyYecKue 3apsabl H H H H
115 ||Hanpsox€HHOCTB 3nekTpudeckoro noiis. [IpoOnbli 3apsia. Jlnaum

HaNPsHKEHHOCTH JIEKTPUIECKOTO 1mouist. OTHOPOTHOE SIEKTPUIECKOE TT0JIe
‘116 HPemeHHe 3a7ia4 1o TeMe «JIEKTPHYECKOE MOJIE» H H H H
‘117 HTeopeMa I'aycca H H H H
118 |Pabora cui anexkrpudeckoro mos. [IoTeHInanbHOCTh 3JIEKTPOCTaTHIECKOTO

noJisi. Pa3HOCTH MOTEHIMAIOB U HAIIPSKEHUE
119 |[lorenumansHas SHEPTH 3apsaa B JEKTpocTaTudeckoMm mose. [lorennuan 1

3JIEKTPOCTATUYECKOTO OIS
120 ||Cs13p HaNPsHKEHHOCTH TOJISL M PA3HOCTH IMTOTSHIIMAIIOB TSI 1

AJIEKTPOCTATUYECKOTO MOJIs
‘121 HHpI/IHI_II/Il'I CYNEPIO3UIMH NIEKTPUUECKUX MTOJIEN H 1 H H H
‘122 HPemeHI/Ie 3aga4 no teMe «IloreHmnuan H 1 H H H
‘123 HHone TOUYEYHOro 3apsaa. Ilojge paBHOMEpHO 3apsiKeHHOMN cepsl H 1 H H H
124 |TTone paBHOMEPHO 3apspKEHHOTO 110 00BEMY Tapa. [lone paBHOMEpHO 1

3apsHKEHHON OECKOHEUHON MIIOCKOCTH
‘125 HHpOBO,Z[HI/IKI/I B DJIEKTPOCTATUYECKOM I10JIe. Y CJIOBUE PAaBHOBECHS 3apsi/IOB H 1 H H H
‘126 HI[mJleKTpI/IKH ¥ TTOJIYIPOBOAHUKH B AJIEKTPOCTATUYECKOM I10J1€ H H H H
127 |Pemenue 3ama4 o teme «IIpOBOTHUKY U JUIIEKTPUKHU B JICKTPUIECKOM

1oJe»
128 || Konpencatop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO 1

KOHJIEHCATopa
129 |[apannensHOE coequHeHne KoHIeHcaTopoB. [locaenoBarenbHoe 1

COEIMHEHHUE KOHJICHCATOPOB




Bceero |[Kontponsnsle|| JlaTa | DnekTpoHHBIE HIUPPOBBIE
Tewa ypoka pa%OTBI 3 06pa30113)aTeJILH1§e (Il))gcypcm

| |
‘130 HPeLHeHHe 3a1a4 110 TeMe «CoeluHeHNe KOHAEHCaTOPOBY H H H H ‘
‘131 HBHeerﬂ 3apsKEHHOI0 KOHAEHCATopa H 1 H H H ‘
‘132 HI[BH)KeHne 3apsKEHHOM YaCTUIIBI B OTHOPOJHOM 3JIEKTPUUECKOM I0JIe H 1 H H H ‘
‘133 HPemeHI/Ie 3a7a4 H 1 H H H ‘
‘134 HO6o6meHHe Y CUCTEMATU3alMs 3HAaHUM 110 TeMe "DIeKTpUIecKoe moe" H 1 H H H ‘
‘135 HKOHTpOJII)HaSI pabora no teme "DnekTpuyeckoe nosue" H 1 H 1 H H ‘
| TTOCTOSIHHBIN DJIEKTPUYECKUI TOK |
136 ||Cuna toka. [locTostHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS MOCTOSIHHOTO 1

3JIEKTPUYECKOT0 TOKA
‘137 H3aKOH Owma 171 yyacTka 1enu. OJIeKTPHYECKOe COIPOTHBIICHUE H H H H ‘
‘138 HYZIGJ'IBHOG CONpPOTHUBJIEHHE BellecTBa. Pemenne 3anau H H H H ‘
‘139 HHOCJ‘ICI{OB@.TGJ‘IBHOG, napajeabHOe, CMENIAHHOE COEIMHEHHE TPOBOAHUKOB H H H H ‘
140 |Pemenue 3anau no teme «IlocnenoBarensHoOe U napauielIbHOE COETMHEHHE

IPOBOTHUKOBY
‘141 HPemeHHe 3a1a4 1o teme «CMeIaHHoe COeAMHEHHE IIPOBOIHUKOB H H H H ‘
‘142 HPa60Ta Y MOIITHOCTB JIEKTPUYECKOro ToKa. 3akoH Jlxoyns —Jlenna H 1 H H H ‘
‘143 HPCI_LICHI/IC 3a1a4 1o teme «3akoH Jbxoynsa-Jlennay. H 1 H H H ‘
‘144 HI/IsMepeHHe CWJIBI TOKQ, HAIPSPKEHUSI U COITPOTUBJICHHUS. H 1 H H H ‘
145 |Pemenue 3ama4 no teme «l3mepenue cuiibl TOKa, HAPSHKEHUS U 1

CONPOTHBIICHUSD)
‘146 HSI[C Y BHYTPEHHEE CONPOTUBJICHUE HCTOYHHMKA TOKA H 1 H H H ‘
‘147 HSaKOH OmMa J1st TOJTHOM (3aMKHYTOM) SJIEKTPUYECKON LENn H 1 H H H ‘
‘148 ”PCI_LICHI/IC 3aga4 no teMe «3axoH OMa I ITOJITHOH IIETTN H 1 H H H ‘
‘149 H HcTouHnKH TOKa H 1 H H H ‘




Tewa ypoxa P aom 1™ | oopasonaremmse pecypon
| |
‘150 HHpaBI/ma Kupxroda H 1 H H H ‘
‘151 HPGH_IGHI/IG 3agay4 no teme «IIpasuia Kupxroga» H 1 H H H ‘
‘152 HPGH.I@HI/IG 3aaa4 1o teme «lIpaBuna Kupxroday H 1 H H H ‘
‘153 HKOH,Z[eHcaTOp B LICTIH ITOCTOSTHHOTO TOKa H 1 H H H ‘
‘154 HPemeHHe 3aza4 no teme «KoHaeHcaTop B e MOCTOSTHHOT'O TOKa H 1 H H H ‘
‘155 HPeIHeHI/Ie 3aza4 1o teme "llocTosiHHBIN As1eKTprudYecKuil TOK" H 1 H H H ‘
‘156 HPemeHHe 3agad4 o teme "KIIJI anexTpuyeckoi nenu" H 1 H H H ‘
157 ||O6o061IeHre U cucTeMaTu3anus 3Hanuii no teme "TlocToSIHHbII 1

AIIEKTPUYECKUH TOK"
‘158 HKOHTpOJILHaﬂ pabota no teme "llocTOSIHHBIN AJIEKTPUUECKHI TOK" H 1 H 1 H H ‘
‘ SJEKTPUYECKHA TOK B PA3JIMYHBIX CPEJIAX (64) ‘
159 |DnexTpuyeckas MpOBOJIUMOCTb Pa3IMYHBIX BEHIECTB. DIEKTPHUUECKHUI TOK B 1

MeTayax. CBepXIpoBOIUMOCTb
160 ||DaexTpuyYecKUii TOK B paCTBOpaX M paciuiaBaxX dJICKTPOIHUTOB. 3aKOHBI 1

Ddapases 17151 2JIEKTPOIN3a
‘161 HSJIeKTpI/IquKI/HTI TOK B raszax. [lna3zma H 1 H H H ‘
‘162 HC)neKTqueCKI/HTI TOK B BakyyMme. BakyymHbIe TprHOOpEI H 1 H H H ‘
‘163 HSneKTqueCKHﬁ TOK B ITOJTYITPOBOTHUKAX H 1 H H H ‘
‘164 HHOJ‘IyrIpOBO}IHI/IKOBI)Ie prOOpbI H 1 H H H ‘
| |
165 |Pe3epBHblii ypok. O00O0IIEHHE U CUCTEMAaTH3aIsl 3HAHUH 110 TeMe 1

"Kunematuka"
166 |[Pe3epBHbIii ypok. O000MIEHNE ¥ CHCTEMATH3aI|s 3HAHUH 110 TEMe 1

"Inaamuka"




Tema ypoka

Bcero

KonTtposbhbie
paboThI

Jlata

DeKTpOHHbIE HU(BPOBBIC
00pazoBaTeIbHBIC PECYPCHI

"Tepmoaunamuka. TernoBbie MaruHb!"

167 |[Pe3epBHbIii ypok. O600ImIeHNE U cucTeMaTH3alus 3HaHui o Teme "CraTtuka 1
TBEpAOro Tena"

168 |[Pe3epBHbIii ypok. OO00IMIEHNE ¥ cHCTEMATH3aIWs 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHHUsI B MEXaHHUKe"

169 |[Pe3epBHblii ypok. O0001IeHUE U cucTeMaTH3alus 3HaHui o Teme "OCHOBBI 1
MOJICKYJIIPHOKMHETHYECKON Teopun"

170 |[Pe3epBHbIii ypok. OO00IMIEHNE 1 cCHCTEMATH3AIUs 3HAHUH 110 TEME 1




