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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE CpeIHEro OOIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUM W TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOHM o0Opa3zoBaTeIbHON mporpaMmsbl, mnpeactaBieHHbx B ®I'OC COO, a
Takke ¢ yu€toM denepanbHON paboueit mporpammbl Bocnutanus u Konnenimu
npenojaBanus yueOHoro npeamera «dusrka» B 00pa30BaTeIbHBIX OpraHU3aAMIX
Poccuiickoit  ®eneparnyy, — peaqu3yOIIMX  OCHOBHBIE  00pa30oBaTElIbHbBIC
IPOTrPaMMBlI.

[Tporpamma no ¢usuke onpenenser 00s13aTeNbHOE MTPEIMETHOE COJEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOIr0 IpeIMeTa C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH,
JOTUKKA Y4eOHOTro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEM  00ydaroIuxcs.
[Iporpamma mo ¢u3uke Aa€T NpeACTaBIEHUE O IENAX, COACp)KaHUM, OOIIen
CTparerun OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOydYarOLIUMXCs CpeACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHSI NO3BOJISIET pEaIn30BaTh
3aJ1a4i Npo¢eCCUOHAIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIOBUH 1Jis
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM KaxKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUs O00pa3oBaHUS B
OpraHu3alusX Npo(ecCHOHATBHOTO O00pa3oBaHUA [0 Pa3IMYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nmnporpamme mno ¢Qusuke onpenensrorcs IUIAHUPYEMBIE pe3yJbTaThl
OCBOEHHUSA Kypca (PU3MKK Ha YpOBHE CPeAHETO 00IIero o0pa3oBaHus: TUIYHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METOJO0JOTUYECKOM OCHOBOM i pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeAMETHbIM UM TPEAMETHBIM pe3yJibTaTaM OOYYalolMXCsl, OCBOMBILIUX
nporpaMmy 1o (U3UKE Ha YPOBHE CpeaHero oOmero oOpa3oBaHus Ha
yri1yOJIEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma no (u3mKe BKIIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha yriayOoJaEéHHOM
YpOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUS;

coaepkanue yueOHoro npeamera «Pusnkay» 1mo rogam o0ydeHHsl.

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBIH XapakTep U MOXKET OBITh
MCIOJIb30BaHa YUYUTENIMU (PU3HUKH JIJIs1 COCTABJICHHS CBOMX pab0YMX IMPOrpamMmM.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENICH U
OPEeIOCTaBIsET BO3MOXHOCTH JUJISl pealu3alli  Pa3IMYHbIX METOJMYECKHX
MOJXOJ0B K TMpenofaBaHUI0 (U3UKKM Ha YIrIIyOJEHHOM YpOBHE IMpH YCJIOBUU
COXpaHEeHHUs1 0043aTeNbHOM YaCTH COAepPKAHUSI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpysxaroriem Mupe. [IkonbHbIN Kypc GU3HKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
¢usndeckoit reorpadueir um actpoHommed. Vcmonp30BaHWE W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIIo XapakTep U OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. 3yueHue
(¢U3MKH BHOCHUT OCHOBHOM BKJaad B (OPMHUPOBAHHE ECTECTBEHHO-HAYyYHOU
KapTHUHBI MUpa 00ydaromierocsi, B pOpMUpOBAaHUE YMEHUU MPHUMEHSTh Hay4HBIH
METO/]1 TIO3HAHUSI IPY BHITIOJITHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpelHEro o01ero oopazoBaHusl MOJI0KEH
pAI UAeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEH KypC SBISIETCSA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pPa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzauyuu. B coOTBETCTBUM C HEW Marepuan Kypca (pusuku
o0OBbeIMHEH BOKpYr (¢u3nueckux Teopuil. BenymuMm B Kypce sBIseTcs
dbopMHpoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peamuzanusi TpearonaracT HCIOJIb30BaHUEC
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSA3M Pa3BUTHS
¢uzukn ¢ pa3BuTHeM oOmIecCTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa npuknaonoit nanpagiennocmu. Kypc ¢busuku yriyOa€HHOTO YpOBHS
MPEANOIaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMYECKUX
MPUJIOKEHUN H3YyYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »rKkonocuzayuu peanusyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakXe 0O0CYX IACHHS
po0JieM palMoOHAIBHOTO IPHUPOIOTIONIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpaMmsbl M0 (GU3HKE JOHKHO OBITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. [nst ¢pusuku peanuszanus 3Tux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByIOIero ¢akropa ydeOHoro mporecca. s yrinyOGia€HHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEBHOTO YYEHMUYECKOIO SKCIIEPUMEHTA,



BKJIIOUYAIOIIETO (PPOHTAIBbHBIE YUYEHUYECKHE OMNbITHl MpPU HM3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHble padoThl U pabOThl MpakThKyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3auuud (GU3MUECKOro TMpakTUKyma. B mepBom ciydae
IpakTUKyM npoBoAuTcs aubo B koHie 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM H3 JTHX KiaccoB. Bropoit cmoco6 — 3710
UHTETpalus paboT MpakTUKyMa B CHUCTEMY JaObOpaTOpHBIX paboT, KOTOpHIC
IPOBOJISATCSA B Mpolecce u3ydeHus paszzaena (temel). [Ipu stom mox paboramu
PaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIaroBOi MHCTPYKIIUU.

B nmporpamme mo @u3sMke cuUCTeMa YYEHHUYECKOTO DKCIIEPUMEHTA,
1ab0paTOPHBIX padOT W MPaKTHUKyMa MpeACTaBieHa €AUHBIM TepeuHeM. Bridbop
TEMATUKU U1 9TUX BUAOB YUYCHHUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISIECTCA
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOIEcca UCXOIsl U3 OCOOEHHOCTEN MOYpPOYHOIO
IJIAHUPOBAHMSI W OCHalleHua KabOuHera ¢usuku. [lpm 3TOM oOecneunBaercs
OBJIAJICHHE OOYYalOUIMMHUCS YMEHUSMU MPOBOJUTH MPSMbIE M KOCBEHHbBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BEJIWYMH U IMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEIICHUIO PAcUETHBIX M KadeCTBEHHBIX
3apad. [Ipu »TOM nns pacy€THBIX 3aja4 IPUOPUTETOM SIBISIFOTCS 3a/la4l C SIBHO
3aJJaHHOW M HESIBHO 3aJJaHHOW (PU3MYECKON MOJEIbIO, MO3BOJISIONUINE TPUMEHSTD
M3yYEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszzienia Kypca, Tak U
MHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3aesioB. JlJid KaueCTBEHHbIX 3a7a4
MIPUOPUTETOM SIBJISIFOTCS 3aJlaHdd Ha OOBSCHEHUE/TIpEJCKa3aHUue MPOTEKaHUS
bu3nuecKuxX SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyrolre BhIOopa
(puzryeckoi Moaenu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4eOHOTo Mpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aTbCs B YCIOBUSIX
npenMeTHoro kabunHera. B kaOuHere GUBMKHA JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHUE MJIi BBIINOJHEHHUS YKa3aHHBIX B IpOrpaMMe [0
du3NKe YYEHUUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W paboT MpakTHKyma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYA0BAHHUE.

JleMoHCTpaliMoHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLIMIIOM MHUHUMAJIBbHON JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (U3HMKE KIIOUEBBIX JEMOHCTpauuil s
UCCIICIOBAHMUSI  M3Y4YaeMbIX  SBJICHMA M  TIPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o0O0OpyI0OBaHHE [JII YYEHUYECKUX MPAKTHUYECKUX pabdoT
dopmupyeTcss B BUJI€ TEMATHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B PAcueTe



OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX TabopaTopuil.

OCHOBHBIMH TEJISIMU U3Yy4YeHUs (pu3uku B 0OIEeM 0Opa30BaHUU SIBIISIOTCS:

dbopMHpoBaHUE UWHTEpPECAa W CTPEMIICHHUS OOydYarouuxcsi K HaydHOMY
W3YYCHHUIO TPUPOJII, Pa3BUTHE UX HMHTEJUICKTyalbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJe MO3HaHUS W (popMHpOBaHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPY/KAIOUIUM SIBIICHUSM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUYECKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuen
npodeCCUOHAIBHOW  IESITEILbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHUIO B 5TOM HalpaBICHUH.

JlocTmxeHne 3TUX Lened oOecreuynBaeTCsl pelieHUeM CIIeIyIOINX 3a1ad B
npolIiecce n3ydeHus Kypca (U3MKu Ha YpOBHE CPpEIHETo 00111ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIKOYAass  MEXaHWUKY,  MOJIEKYJSIDHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHUIN MIPUMEHATH TEOPETUUECKUE 3HAHUS 1 OOBSICHEHUS
bU3UYECKUX SIBJICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pEIICHUS Ppa3IMYHbIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3a/1ay, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE CO3JaHUEe
dusnueckoii MoOJeNM, aaeKBaTHOM YCJIOBHSM 3ajladyd, B TOM YHCIE 3ajad
UHKEHEPHOIO XapaKTepa;

MOHMMaHWe (U3NYECKUX OCHOB M TIPUHIIUIIOB JICUCTBUSA TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIAMH CaMOCTOATENIBHOTO IIJIAHUPOBAHUS W TMPOBEACHUS
bu3UYeCKNX OKCIEPUMEHTOB, aHaJIM3a W HWHTepIperauuu uHpopManmu,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCJIOBHH [JIi pa3BUTUS yYMEHUN MNPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;



pa3BuTHE MHTEpeca K chepam nmpohecCHOHATHHOU JACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTCs OOYYaIOIMMUCS, IUIAHUPYIOMIUMH TIPOJOJIKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs B 10 kimacce — 170 vacoB (5 4acoB B HEJEIO).

[Ipennaraemeiii B mporpamMme Mo (QU3MKE IMepeueHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
IpOBe/IeHUsT J1A0OPATOPHBIX PAbOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o pupoje. Hayunslii MeToa mo3HaHus U
METO/IbI UCCIIeNOBAaHUS (GUBUUECKUX SBIICHUH.

OKCIEpUMEHT U TEOpHUs B Ipoliecce MO3HaHWs Npupoasl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  GU3MYECKUX  BedIUYUMH  (aOcoNroTHAs U
OTHOCHUTE/IbHAS).

MopnenupoBanue (pU3NUECKUX SBJICHHUA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0CONIOTHO TBEPJOE TEJO, WcaIbHAs KUIAKOCTh, HWJCANBbHBIA Ta3, TOUYCUHBIN
3apsan). ['unoreza. @u3znyeckuii 3aKOH, TPAHUIIBI €ro npuMeHnMocTu. dusndeckas
TEOpUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padomul, npaKMUKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUST B LEMU MOCTOSHHOTO TOKAa MPH
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKECHHUS.
Cucrema oTcuéra.

[Tpsimas u oOpaTHas 3a7a41 MEXaHUKH.

Paguyc-BekTop MarepuasbHOW TOYKH, €r0 MPOECKIUU HAa OCHU CHUCTEMBI
KOoOpauHaT. TpaekTopus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M
YCKOpEHHE MaTepHaIbHOW TOYKH, UX MPOEKUMHM HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBUKEHHE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUYKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHue CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MO/ YIioM K TOPU30HTY. 3aBUCMMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBosmHenHoe  nBuKeHWe. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPYXXKHOCTH. YTJOBasi M JUHEHHas ckopocTh. [lepmon u yactora oOparieHusl.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTelbHOE (TAaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETD,
IBW)KCHUE CHApsAOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCYETA, WILTIOCTPAIIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

Crioco0ObI UcclieJOBaHUS ABMKEHUI.

Nnnroctpanus npeiebHOTO Mepexoaa U U3MEepeHre MTHOBEHHOUM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne el B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Teia, OPOIICHHOIO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIBHO.

Hamnpagienue ckopocTH npu JBUKEHHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TE€Ja B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3yueHre HEPAaBHOMEPHOTO JABMKEHUS C LEIbIO ONpe/eIeHUs MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBYKEHUU.

N3mepenue YCKOPEHHUS CBOOOIHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

W3yuyenune nABWKEHHS Tena, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
TUTIOTE3bl O TMPSMON MPOTOPLUHUOHATIBHOW 3aBUCUMOCTH MEXIY JaJIbHOCTBIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yueHne JIBHKEHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM MO MOYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepHo/ia OOpaIieHus] KOHMYECKOr0 MasTHHUKA
OT €Tr0 NTapaMeTPOB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHocuTenbHOCTU [anunes. HemHepuuanbHble cUCTEMBl OTCYETA (ONpEIEIICHHUE,
IpUMEPBHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HproToHa 17151 MATEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO0 TATOTEHHUA. OKBHUBAJEHTHOCTh TIPaBUTALMOHHOM U
MHEPTHON MAaCCBI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MaJ€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpauyeckodl MUpOTHl. JIBHXKEHHE
HEOECHBIX TeJI U MX CIIyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBMXKymerocs c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJIBKEHUS M CHJIA TPEHUA
nokos. Koap¢uuuent tpenus. Cuna CONpOTUBIECHUS MNpPH JBWKEHUM Tela B
KUJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IOIIIUITHUKH,
JIBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmroienue nBU>KeHUs Tell B MHEpLUUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PaBHOACUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHI  C
IIPOU3BEICHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLIUAIIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEL.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUME CUJI TPEHUS IOKOS, KAUEHHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3mepenne paBHOACHCTBYIONIECH CUII ITPU IBMKEHUH OpycKa MO HaKJIOHHON
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BPEMEHU JBMXKEHHsS Opycka Io
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIONIUX B MPYXUHE H
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne nBUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUM OJIOK.

N3mepenne ko3 dUIlMeHTa TPEHHS 10 BEJIMYHMHE YIIIOBOro kKoddduimenta
3aBucuMocTd Fop(N).

HccnenoBanue BrkeHMs Opycka MO0 HAKIOHHOM MJIOCKOCTU € IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.
N3ydeHne NBUKEHUA Ipy3a Ha Bay C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AOGcomoTHO TBEpAOe Teno. [locTymarenbHoe W BpallaTelbHOE JBUXKECHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaumieHus. llnedo cuibl.
CroxeHne cwil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.
YcoBus paBHOBECUS TBEPIOTO TEIA.
YcroiunBoe, HeyCTOMYMBOE, 0e3pa3InIHOE PAaBHOBECHE.
TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIITEHH,
CTPOMTENBHBIN KPaH, peIIETYaThIE KOHCTPYKIIUU.
Jemoncmpayuu.
Y cioBust paBHOBECHS.
Buasl paBHOBECHS.
Yuenuueckuii s3xcnepumenm, nadopamopmuvie padbomul, npAKMUKyMm.
HccnenoBanue yciaoBUM PaBHOBECUS TBEPAOrO Tejla, HUMEIOLIErO0 OCh
BpalICHUSI.
KoHcTpynpoBaHne KpOHIITEWHOB U PACYET CUIT YIIPYTOCTH.
N3ydeHne yCcTOMYMBOCTH TBEPIOIO TEJa, UMEIOLLETO IUIOAb ONOPBI.
Tema 4. 3akonwvl coxpanenus é mexanuxe.
Nmnynbsc MaTepuagbHON TOUYKH, CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUH LIEHTPa Macc.
NMnynbe Cuibl 1 NI3MEHEHHUE UMITYJIbCA TENA.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.
MoMEHT uMIyJibca MaTepUAIBHOM TOUYKHU. [IpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.
Pabota cuibl Ha MajgoM M Ha KOHEYHOM mnepemelieHud. ['paduueckoe
npeACcTaBieHUEe padOThl CUIIBI.

MOIIHOCTH CUIIBL.

Kunernueckas sHeprus marepuanbHOil Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YIHEPTUU MATEPUAIIBHON TOUKHU.



[loreHnuanbHple W HENOTCHIMAJIbHbIC CWIbl. [lOTeHIManbHas >HEprus.
[ToTennumanbHast Heprusi ynpyro ae@opMupoBaHHON NpykuHbl. [loTeHnmanbHas
SHEprusl Tejaa B OJHOPOJHOM TpaBUTALMOHHOM mnoJie. [loTeHunanbHas >HEprus
TeJa B TPABUTAIIMOHHOM T10JIe OJIHOPOJIHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKASI CKOPOCTh. TpeThsi KOCMHUYECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMNOTEHIHUATIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue v Heylpyrue CTOIKHOBEHHUS.

YpaBHeHne bepHyu 11 MIOCAIBHOM >KUIAKOCTH Kak CIEICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckne yCcTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEP, MNPYNKUHHBIA TMHUCTOJET, THUPOCKOM, (UTypHOE KaTaHHE Ha
KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenre MOIHOCTU CUJIBI.

W3meHeHue sHeprun Teja Mpy COBEPIICHUN PaOOTHI.

B3anmHble npeBpalieHus] KHHETHYECKON W MOTEHIHAIBHOW SHEPrUuil MpH
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue PHEepPIUM MPU CBOOOHOM A ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npaKmuKym.

N3mepenue umiyJiibca Tesaa o TOpMO3HOMY ITyTH.

N3mepenre cuiibl TSITU, CKOPOCTH MOJENIH DJIEKTPOMOOWJISE U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCA MTPU YIIPYTOM B3aUMOICICTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUSL.

OmnpeneneHue pabOThl CWIBI TPEHUSI MPHU ABWKCHUHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Pa3nen 3. MoJjiekyasipHasi pu3uKa M TEPMOAUHAMHUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TMOJIOKEHUSI MOJEKYIsipHO-KUHeTH4Yeckon Teopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JIBWKEHUSI M B3aMMOJCHMCTBUSA 4YaCTHI[ BellecTBa. MOAEIM CTPOEHUS Ta30B,
KUJIKOCTEH U TBEPIBIX Ted U OOBSICHEHHWE CBOWCTB BEIIECTBa HAa OCHOBE ATHUX



Mozened. Macca u pasMmepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHneneeBa—Kiamneiipona. AOcotoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akon Jlanerona. M3omporneccsl B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DJHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAITBHOIO ra3a).

CBs13b a0CONIIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CpEHEN
KMHETUYECKOU DHEPrUueH MOCTYNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETP,
OapoMeTp, MoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BHKEHHUS 4aCTUL BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO IBHKEHHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYJI.

Monenu KpUCTAININYECKUX PELIETOK.

HabGnronenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii s3xcnepumenm, navopamopnsie pabomot, npaKmukKym.

HccnenoBanue rmporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHA IIpU
TEMI000MEHE MEXKIY TOPSUYEl U XOJIOAHOU BOJOM.

M3ydyeHne H30TEPMHUUECKOro mponecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1 poBoit 1abopatopun).

N3yueHune n30XO0pHOTo mpolecca.

N3yuyenue n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBHM st
TEPMOJIMHAMHUYECKONW CUCTEeMbl. BHelHre U BHyTpeHHUEe napaMeTpsl. [Tapamerpsl
TEPMOJIMHAMHUYECKOW CHCTEMBl KAaK CPEIHUE 3HAYEHHs BEIMYMH, OMUCBHIBAIOLIUX
€€ COCTOsIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuiku. (CaMoONpou3BOJibHAs — peslaKcalus
TEPMOJNHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXEHHE [JI1 BHYTPEHHEHW JHEPIUH.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENM: HU3Kash KOHLUEHTPALMS YaCTHUILl, BBICOKHE
TEeMIEPATypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO HEaIbHOIO
rasa.

KBa3zucratnueckue 1 HeCTaTU4ECKUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoAUHAMUKe. Beruucienue padoTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIIONPOBOIHOCTb, U3TyYEHHE.

KomnuectBo Ttemnotel. TemnmoéMKoCcTh Tena. YAenbHas M MOJISIpHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHUE Maliepa. YjaenbHas TEIUIOTA CrOpaHUs
ToruiiBa. Pacu€r kommuecTBa TEIIOTHI mpu Temwonepenaye. Ilonarue o0
aauabaTHOM ITpoIiecce.

[lepBblli 3aKOH TEepMOAWMHAMMKH. BHyTpeHHsAss odHeprus. KommdecTtso
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOIMHAMHYECKOU CHCTEMBI.

BTopoii 3akoH TEepMOAMHAMHMKH ISl PABHOBECHBIX IPOLECCOB: 4Yepe3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IepeaaTh TEIJIOTY OT O0jiee XOJIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Tpunnumne nectBus TertoBbix MammH. KII/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACHEKTHl UCIOJIb30BAHUS TEIUIOBBIX ABUTaTenei. TermnoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEbI.

TexHUYecKue yCTPONMCTBA M TEXHOJOTHYECKUE TMPOIECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEp, NMU3ENbHBIA W KapOIOpaTOpHBIA JBUTraTeNHd, HapoBas TypOuHA,
MOJTYYECHHE CBEPXHU3KUX TEMIIEPATYp, YTWIH3ALUS «TEIUIOBBIX» OTXOHOB C
MCIIOJIb30BAaHUEM TETJIOBOTO HACOCA, YTUIIU3AIHS OMOOPTaHUYECKOTO TOTIIINBA IS
BBIPAOOTKHU «TETUIOBON» U AJIEKTPOIHEPIHUH.

Hemoncmpayuu.

N3meHenue TemrepaTypsbl py ainadaTHYecKOM paClIupEeHHH.

Bo3nymHoe orauso.

CpaBHEHHE yIENBHBIX TEIUIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanue annabaTHOTO Tpoliecca.

KoMIbroTepHbIE€ MOJIENH TEIUIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPaKmMuKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPIUM MEXMOJIEKYISIPHOTO B3aUMOJCHUCTBUS M
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezamnvle cocmosanus eeuyecmea. Pazoevie nepexoonl.

[lapooOpa3oBanue u KoHAeHcanus. VcmapeHue W KureHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacplenHsle W HeHachbllleHHble mnapbl. KadecTBeHHass 3aBUCHMOCTH
IUIOTHOCTH M JABJICHHS HACBIIIEHHOTO Iapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHHS OT TABJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3nyxa. AOCOJIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOWMCTB
KpuctaiyioB. [lmaBieHne W KpuUcTAM3alus. YJIeNIbHAs TEIIOTa IUIABJICHUS.
CyOmmmarusi.

Hedopmanuu tBEp0TO Tena. Pactskenue u cxatue. Casur. Moaynes FOHra.
[Ipenen ynpyrux aeopmariuii.

TennoBoe pacimimpeHue KXKUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacipeHre. AHrapMOHHU3M TEIUIOBBIX KOJeOaHUI YacTHUl] BEIIeCTBA KaK MpUYUHa
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (pa30BbIX MEPEX0JIAX.

VYpaBHeHUE TeI0BOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koah(uImMeHT MOBEPXHOCTHOTO HATSKEHUS.
Kamapasie sBinenus. JlapiieHre noa UCKPUBIEHHONW IMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHu4ecKkue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  KUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

JHemoncmpayuu.

TermnoBoe pacupeHue.

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu moHM>KEHHOM JIABJICHUU.

W3mepeHne Cruiibl MOBEPXHOCTHOIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBieHuUs.

Monenu HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaOmronenune manbix aegopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMuUKym.

M3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepeHne yAaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

W3ydeHne CBOMCTB HACHIIIEHHBIX M1apPOB.

N3mepenne aOCONMIOTHOM BIAKHOCTUM BO3/yXa M OIIEHKAa MacChl MapoB B
MOMEILICHUY.

N3mepenue korpduiinerTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JepopMalii pe3UHOBOrO oOpasuma oT
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. JiexkTpoauHaMuKaA.

Tema 1. dnekmpuueckoe none.

OnekTpu3alms Tel W €€ MpOsBICHUA. DJIEKTpUYeCKHd 3apsa. /[Ba Buaa
ANEKTpUYECKUX 3apAnoB. [IpOBOJHUKM, MAUANEKTPUKHM U MOJYNPOBOJIHUKHU.
DJIeMEHTapHbIM 3JIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHUsS DIIEKTPUUYECKOIO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kyiona.

DiekTpudeckoe noiie. Ero nercTBue Ha 3JIEKTPUYECKHAE 3apsiibl.

Hampsoxk€anocts  anexkTpuueckoro  mosig.  [lpoOueiit  3apsn.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNnbHOCTh ANEKTPOCTATUYECKOrO TOJid. Pa3HOCTh MOTEHIMANOB W
HamnpspkeHue. lloTeHumanbHas sHeprust 3apsiia B DJIEKTPOCTATHUECKOM IIOJ€.
[ToreHuman snexkrpocTaTuueckoro nossi. CBsi3b HANPSHKEHHOCTH MOJISI U pa3HOCTH
MOTEHIIMAJIOB [IJIST  DJIEKTPOCTATUYECKOTO TMOJs (Kak OJHOPOJHOTO, TaK u
HEOITHOPOJIHOTO).

[TpuHIUT Cynepno3uUU JIEKTPUUECKHUX MOJIEH.

[Tone Toueunoro 3apsaa. Ilosne paBHOMepHO 3apspkeHHOM cdepol. [lome
PaBHOMEPHO 3apsKeHHOro mo o00béMy mmiapa. Ilosie paBHOMEpHO 3apsKEHHON
OecKOHEYHOW TUIOCKOCTH. KapTuHbI JWUHUNA HAmpsHKEHHOCTH OTUX TOJEH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JusnexkTpuku B DJIEKTPOCTATUYECKOM  MOJIE. JusniekTpuyeckast
POHUIIAEMOCTh BEILIECTBA.



KonaeHcaTop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DJAEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenpsHoe coenMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsSKEHHOT0 KOHJIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

YCTpONCTBO M IIPUHIIUI IEUCTBUS JIIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIJIEKTPUYECKOE TIOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mopens anekTpoctaruueckoro renepartopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

Y CTpOKCTBO U IENCTBUE KOHIEHCATOPA TOCTOSHHON U MEPEMEHHON EMKOCTH.

3aBUCHMOCTh  JJIEKTPOEMKOCTH  IUIOCKOIO KOHIEHCAaTOopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31EKTPUUECKOro NOJIA 3apsHKEHHOTO KOHAEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

OueHka cuil B3aUMOJICUCTBUSA 3aps>KEHHBIX TEIL.

HaOGmronenue npeBpalieHus SJHEPTUM 3apsHXKEHHOTO KOHJIGHCATOpa B YHEPTUIO
M3JIyYEHHUS CBETOAUO/A.

N3ydeHune npoTekaHus TOKA B LIENHU, COAEPKALIECH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIHAJIOB (HanmpsHKEeHUs ) pu
MTOCJIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

HccnenoBanue paspsijia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. I[Tocmosanmblil 31eKmpuiecKuil mok.

Cuia Toka. [TocTosSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsokenue U u O/1C é.

3akoH OMa JiJ1 yyacTKa LEeMnH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JIMHBl M IUIONIAJAW IONEPEYHOTO CEYEHUSI.
VY nenpHOE CONPOTHUBIICHUE BEIIECTBA.

[locnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB.
Pacuér pazBeTBnEHHBIX iekTpudeckux 1emnei. [Ipasuna Kupxroda.



PaGoTa snexrpudeckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerutoBas MOIIHOCTb, BBIJIEIsEeMas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJIHOM  (3aMKHYTOH) DJIEKTPUYECKOM Ilenu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B 11enH MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cruiibl TOKa U HapsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUA U CBETOAUO/IA.

3aBUCUMOCTh COMPOTUBIICHUS HWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA OT COMPOTHUBIICHUS TTPU TTOCTOSIHHOM
HaIpsHKEHUU.

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

CrniocoObl coemuHeHust ICTOUYHUKOB Toka, DJ1C OGaTapei.

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

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npeaesna u3MepeHus amnepMerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHyTpEHHEr0 CONMPOTUBJIEHUSI UICTOYHUKA TOKA.

Hccnenosanne 3aBucuMocTd DJ]C raJbBaHUYECKOTO 3JEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHUH.

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

HccnenoBanre 3aBUCUMOCTH MOJE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunwix cpeoax.

DOnekTpuyeckass MPOBOJAMMOCTbh  PA3JIMYHBIX  BEIIECTB.  DIJIEKTPOHHAS
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJIUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B BJEKTPOIUTAX. DIEKTPOJUTHYECKAs JUCCOLMALINS.
OnekTpoiun3. 3akoHbl Papaaes AJisl SIEKTPOIIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIM
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsaHble
JaMIIbI, AJIEKTPOHHO-IIydyeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPHUOOpPHI: U0,
TpaH3UCTOp, (POTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJIFOMHUHMUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB COIPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHbI AekTpoaun3a Papanes.

HckpoBoii pa3psia U IPOBOAUMOCTE BO3yXa.

CpaBHEHHE TPOBOJAMMOCTH METAJIOB U MOJIYIIPOBOJIHHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HabGmronenue snekrpomsa.

N3mepeHune 3apsia OAHOBAJIEHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJNBT-AMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3uyecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIIMYMH C HCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJIBHBIE MMOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUW, HCCIEAOBAHUM  3aBUCUMOCTEU
¢u3nUecKuX BEIWMYHMH, TPOBEpPKA MPENJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKHH  DKCIIEPHUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS ¢ YUYETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAY4YHBIH (akT, rumnoresa, (pusnveckas BEIUMYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHHUE,
HOTPEIIHOCTH U3MEPEHUil, N3MepUTeIbHbIE TPUOOPHI, I(ppoBas 1adopaTOpHI.

Mamemamuxka: pemieHUe CUCTeMbl YypaBHeHMH. JluneitHas QyHKIuS,
napabona, runepobona, ux rpaguKyd U CBOMCTBA. TPUrOHOMETpUYECKHE (PYHKIIHUHU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO.
BekTophl ¥ UX MPOEKIMK HA OCH KOOP/MHAT, CJIOKEHHE BEKTOPOB.

Buonozua: MmexaHndeckoe JBIKEHHE B KUBOU mpupoze, auddysus, ocMoc,
TEII000MEH J>KMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenbl,
yTUIU3alusg OHMOOPraHMYEeCKOTOo TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPT U, TIOBEPXHOCTHOE HATSDKEHHE U KalIWJUISIPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHE BEIECTBAa, CTPOEHHE AaTOMOB U MOJIEKYII,
MOJIb BEIleCTBAa, MOJISIpHAs Macca, IOJIy4YeHHE HAHOMAaTepHUajoB, TEIJIOBbHIC
CBOMCTBa TBEPABIX TEM, KUIKOCTEH U Ta30B, KUAKUE KPUCTAIUIBI, SJICKTPHUCCKUE
CBOMCTBa METAJIJIOB, JEKTPOIUTUYECKAsl TUCCOLMALNS, TAJIbBAaHUKA, SJIEKTPOHHAs
MHUKPOCKOIIHSL.

TI'eozpaghus: BnaxxnocTsb BO3ryxa, BETpbl, 6apOMeTp, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHUE JBUKEHHH C UCIOJIb30BAaHMEM MEXAaHU3MOB,
y4€T CyXOro M OKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHUE KOHCTPYKIUH
(KpOHIITEWH, peméryaTble KOHCTPYKIMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHWKH B TEXHHKE (THPOCKOI, BOJOMET W ApPYTHE), JBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJy4YeHUS] COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HaHOMAaTepUalioB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
ra3opaspsaHbIe JIAMIIbI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE CPEJAHEI'O OBIIET'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE Pe3yJbTaThl OCBOCHUS yU4eOHOTO TIpenMeTa «Du3nKay MOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh
00yyJarommuxcsi PyKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTPEHHEH TO3WIIMEH JUYHOCTH, CHCTEMOH II€HHOCTHBIX
OpHMEHTAIlMH, TO3UTUBHBIX BHYTPEHHHMX YOEXKJICHHH, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSAM POCCHICKOTO
00111eCTBa, pACIIMPEHUE KU3HEHHOTO OMbITA U ONbITA JAEATEILHOCTH B IMPOIIECCE pealn3allii OCHOBHBIX HAaINpPaBJICHUI
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOT0 BOCTIMTAHMS:
e CchOPMUPOBAHHOCTh TPAKIAHCKON TO3ULMUM OOYYaIONIErocsl KaK AaKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUHCKOTO 00IIIEeCTBA;

e TPHUHATHE TPATUIIMOHHBIX OOIICUETOBEYCCKUX TYMAHUCTHUUECKUX U JICMOKPATHUECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B HHTEpPEcax TIpaKIaHCKOro OOINecTBa, ydYacTBOBaTh B

caMOympaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHHE B3aMMOJICHCTBOBATH C COIUAIbHBIMU UHCTUTYTaAMHU B COOTBETCTBUM C UX PYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM Y BOJIOHTEPCKOU JIESITEILHOCTH.

NMAaTPUOTHYECKOT0 BOCTIMTAHMS:
e chOpPMUPOBAHHOCTH POCCUMCKOMN I'paKIaHCKOW UICHTHYHOCTH, TIATPHOTH3MA;
e IICHHOCTHOE OTHOIIEHUE K TOCYJaPCTBEHHBIM CUMBOJIaM, JOCTIKEHUSM POCCUNUCKUX YUEHBIX B 001aCTH (DU3UKH U
TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMS:
e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHYECKOTO ITOBEICHHUS,
e CIOCOOHOCTh OIICGHHMBATh CHUTYyallMl0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICh Ha MOPAIBLHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ICSTEIIBHOCTH YYEHOTO;
e OCO3HAHHWE JIMYHOTO BKJIAJ[a B TOCTPOCHHE YCTOWYUBOTO OYYIIIETO.



3CTETHYECKOr0 BOCIIMTAHHUSA:
e OCTETHYECKOE OTHOULICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO (PU3NUIECKON HAyKE.
TPYAOBOr0 BOCIIUTAHUS:

e WUHTEpEC K pa3inyHbIM cdepaM MNpoPecCHOHATHHON MESTEIbHOCTH, B TOM YHCIE CBA3aHHBIM C (U3UKOH U
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oynyliell mnpodeccuu W pean30BbIBATH COOCTBEHHBIC
YKU3HEHHbIC TIJIaHbL;

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BAHMIO M CaMOOOPa30BaHUIO B 001aCTH (PU3UKH HA IPOTSKEHUH BCEU KU3HU.

IKOJIOTNYEeCKOr0 BOCTINTAHHUS:

e c(hOpMUPOBAHHOCTH FIKOJOTUUECKOUN KYyIbTYphl, OCO3HAHUE II100aTBHOr0 XapakTepa SKOJIOTHYECKUX MPOOIIeM;

e TUIAHUPOBAHUE M OCYLIECTBJIEHHUE NCHUCTBUM B OKPYXKAIOIIEH CpEle HAa OCHOBE 3HAHUA LENCH YCTOMYMBOTO
pa3BUTHS YEJIOBEUYECTBA;

e pacUIMPEHHUE OIBITA ACSITEIbHOCTH IKOJIOTMYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110 (pu3HKe.

LHEHHOCTH HAYYHOI'0 NO3HAHMSA:

e c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKON HAYKU;

e OCO3HAHWE IIEHHOCTH HAy4YyHOW JAEATEeIbHOCTH, TOTOBHOCTb B Ipoliecce H3Y4YeHHs] (DU3MKU OCYLIECTBIATH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AESTENbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTebHBIC YHHMBEpPCAIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble Jiornueckue aeicTBUA:
e CaMOCTOSITENBHO (POPMYITHPOBATH U aKTyaTU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
e OIPENENATH LEIU AEATEIbHOCTH, 3a1aBaTh apaMETPhl U KPUTEPUN UX TOCTHKECHUS;
e BBISBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PaCCMATPUBAEMBIX (PU3UUYECKUX SIBJICHUSIX;
e pa3palaThIBaTh IUIAH PEUIEHUs] IPOOJIEMbI C YUETOM aHAIM3a MMEIOLIUXCS MaTepUaIbHBIX U HEMaTEpHUaJIbHBIX

peCypcoB;



BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBATh COOTBETCTBUE pE3YJIbTATOB IICJISIM, OIICHUBATh PHUCKHU
MOCJIEICTBUM ACITEIIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOIHATH PpabOTy B YCIOBUSX PEAIbHOrO, BUPTYAJIbHOTO © KOMOMHHPOBAHHOIO
B3aMMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarejibCKkue AeiCTBUA.

BJIa/IETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAAMHU (PU3MUECKOM HAyKH;

BJIAJI€Th HABBIKAMH YYEOHO-UCCIIEA0BATEIHLCKONW U MPOEKTHOM ACSITENBHOCTH B 001aCTH (PUBHKH, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbBHOMY TIOMCKY METOJAOB PELICHUS 3a4ay (PU3NYECKOTO COJIEp:KaHus, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

BJAJE€Th BHUJAMU JEATEIBHOCTH MO MOJIYYEHHI0 HOBOTO 3HAHUS, €ro HHTEpIpeTalu, NpeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHUCJIE MPHU CO3/aHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH TPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJlM3WpOBaTh 3a/ady, BBIABUTATH TUIOTE3y €€ peIIeHHUS,
HaXOJUTh apTyMEHTHI JJIsl JOKA3aTebCTBA CBOMX YTBEPKACHUH, 3aaBaTh MapaMeTPhbl U KPUTEPUN PELLCHUS;
aHaJIM3UPOBATh IMOJIyUEHHbIE B XOJ€ PELICHUS 3a/aydl pe3yJbTaThl, KPUTUUECKU OLEHUBATh UX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTHh U (OPMYITUPOBATH COOCTBEHHBIC 3a7aUl B 00pa30BaTEIbHON IEATEIHHOCTH, B TOM YHCIIE MPU U3YUCHUH
bu3uky;

JlaBaTh OILICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEACATETFHOCTH,

yYMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC UCH, TIPEIaraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

PadoTa ¢ undopmanmeii:



BJA/JE€Th HAaBBIKAMU IMOJIy4€HHUS HHPOpMALMM (PU3NYECKOTO COACPKAHUS U3 MCTOYHHUKOB pA3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISTh MOUCK, aHAU3, CUCTEMAaTU3alMI0 U MHTEPHPETANi0 HHPOPMAIIUU Pa3TUIHBIX
BUJIOB U (hOpM IIpeICTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaIUH;

UCIIONIb30BaTh CpPEICTBA WH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX M OPraHU3allMOHHBIX 3aJady C COONIIOIEHHEM TpeOOBaHUM SPrOHOMUKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, pPecypcocOepeKeHusl, IMPABOBBIX M H3THYECKMX HOPM, HOPM HH(POPMAMOHHOU
0e30macHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COAEPNKAHUSA B Pa3IMUHBbIX (PopMaTax ¢ y4€TOM Ha3HAYeHUs HUHPOPMALMH U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaIU3al1H.

KoMMmyHnKkaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIe NelCTBUS:

OCYUIECTBJISATH OOIICHUE HAa YPOKax (PU3HKHU U BO BHE-YPOUHOU JEATEILHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOHPIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOXO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaIbHON pabOTHI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO
YJICHA KOJUIEKTHUBA,

IIPUHUAMATh LIEJIA COBMECTHOU AESATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBHS MO €€ JOCTHKEHUIO:
COCTABJISITh IUJIaH JEHCTBU, paclpeiensTb PO C y4€TOM MHEHUH YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KAayeCTBO CBOETO BKJAJa U KaXIOr0 y4YacTHHKAa KOMaHJAbI B OOIIMI pe3yNbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IpejaraTb HOBBIE IIPOEKThbI, OLICHMBATh WJAEUM C IIO3ULUHUU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX CUTYyalUsX, NPOSBIATH TBOPYECTBO U
BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryisiTuBHBIC YHHBePCAJIbHbIE y4eOHbIe AeliCTBUS



CaMoopraHm.aumI:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO ACSITENFHOCTh B 00JIaCTH (PU3MKK U aCTPOHOMUHU, BBISBIISTH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELIEHUS PACYETHBIX U KAYECTBEHHBIX 3a/1a4, IIJIaH BBIITOJHEHUS MPAKTUYECKON
paboThI C YYETOM UMEIOIINXCS pECypCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CUTYalIHSIM;

pacuMpsITh paMKH y4€OHOTO IPEIMETA HA OCHOBE JINYHBIX MTPEIIOYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, ApIryMEHTHUPOBATh €ro, OpaTh Ha c€0sl OTBETCTBEHHOCTh 33 PELICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBIECHUIO APYAULIUU B 00J1aCTU (PU3HMKH, MOCTOSTHHO MOBBIIIATH CBOMN
00pa30oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHB.

CﬂMOKOHTpOHB, AMOIHUOHAJIbHbINA MHTEJLJICKT:

J1aBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LETISIM;

BJa/IeTh HABbIKAMHU II03HABATEJIbHOM pedieKcHn Kak OCO3HAHUS COBEpUIAeMbIX JIEUCTBUH U MBICTUTENbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCITI0JIb30BaTh MPUEMBI pe(IIEKCUH ISl OLEHKH CUTYyallud, BEIOOPA BEPHOTO PELICHMS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHAMATh MOTHUBBI U apPIYMEHTBI IPYTUX IIPU aHAIN3E PE3YJIbTATOB ACSITEIBHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA,

MIPUHAMATh MOTHUBBI U apPTYMEHTBI IPYTUX MPHU AHAIN3E PE3YJIbTATOB ACSITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mpornecce goCTHXEHUST TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrpamMMbl MO (U3UKE JJIsi YPOBHSI CPEHEro OOIIero
o0pa3oBaHus y 00y4aroIIMXcsi COBEPUICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPeoaraoinii copMIUpPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOUAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BHUJIETh HAIlpaBJICHUSA
pa3BUTHUSL COOCTBEHHOW AMOLIMOHANBHOM cepbl, ObITh yBEPEHHBIM B ceOe;



CaMOPETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIECHHUE,
CIOCOOHOCTH aJaTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMJICHME K JOCTHKECHHIO LEIH W YCIEXy, OITHMH3M,
WHULIMATUBHOCTh, YMEHHE JIEUCTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE IPYIHMX, YUUTBIBaTh €ro IMpHU
OCYILIECTBICHUH OOILEHUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTpaMBaTh OTHOIIECHHUS C JPYTMMH JIIOJbMHU, 3a00TUTHCH,
IPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

INPEAMETHDBIE PE3YJIbTATDI

K xonmy oOyuenus B 10 Kiacce TpeIMETHBIE pPE3yJNbTaThl Ha YIAyOJEHHOM YpOBHE JIOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJIb PU3UKU B SIKOHOMHUYECKOU, TEXHOJIOTMUECKOM, 3KOJIOTHUECKOW, COMATIbHON U ATUYECKOM chepax
JIeSITEIbBHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKHU B COBPEMEHHON HayYHOU KapTHHE MHUpa, 3HAUEHHE ONHCATEIbHOMH,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENFHONM W MPOTHOCTHYECKOW (YHKIUN (PU3NYECKON Teopun — MEXaHHKH,
MOJIEKYJIIPHON (PU3MKK U TEPMOJUHAMUKH, POJb (U3HUECKOW Teopuu B (HOPMHUPOBAHUU NPEICTABICHUN O
bu3nYecKoil KapTUHE MUPA;

pasnuyaTh yCJIOBUS MPUMEHUMOCTUA MOJENe (U3HUEeCKUX TeJl U MPOIECCOB (SIBJICHUI): MHEPLMAIbHAS CUCTEMA
oTcuéTa, aOCOJIIOTHO TBEPAOE TEJNO, MaTepHalbHas TOYKA, PaBHOYCKOPEHHOE NBH)KEHHUE, CBOOOJHOE MaJeHHE,
abCoMOTHO ynpyras AedopMaiusi, aOCOJIIOTHO YIPYroe U aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENHU rasa,
AKUIKOCTU U TBEPJOTO (KPUCTAIIIMYECKOTO) TeJa, UJIeabHbIN ra3, TOUeUHBIN 3apsiji, OHOPOJHOE JIECKTPUUECKOE
TOJIE;

pa3nuuaTh yCJIOBUs (TpaHMIbI, 00JAaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOUIMI XapakTep
(GyHIaMEHTaIbHBIX 3aKOHOB ¥ OTPaHUYEHHOCTh HCIIOIb30BaHHSI YACTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBSICHATH MEXAHUYECKUE MPOIECCHl U SBJICHUS, UCIIOJb3Ysd OCHOBHBIE MOJOXKEHUS U 3aKOHbI
MEXaHUKHA (OTHOCHUTEIHLHOCTh MEXaHMYECKOTO ABMKEHUS, (DOPMYIIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBYKCHUS,
npeoOpa3zoBanusa ['anmuiess st CKOPOCTH M TEpeMelleHHs, 3aKoHbl HBIOTOHA, MPUHIMII OTHOCUTEIHLHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOM IHEPTUH, CBSI3b pabOThI
CWJIbl C U3MEHEHHEM MEXAHMYECKOW PHEpPruH, YCIOBUS PaBHOBECHS TBEPAOrO Teja), MPU STOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YyKa3blBaThb YCJIOBUS MPUMEHHUMOCTH  (PU3UYECKUX  3aKOHOB:
npeoOpa3oBanuii ['anmuies, BTOPOTO W TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HUMIYJbCa H
MEXaHUYECKON DHEPIrUuH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHaJTM3UPOBATh U OOBSACHSITH TEIJIOBBIE MPOLIECCHl U SBJICHUS, UCIIOJIB3Ysl OCHOBHbIC To1okeHust MKT u 3akoHbI
MOJIEKYJIIPHON (DU3UKU M TEPMOJUWHAMUKH (CBSA3h JABICHUS MJICATLHOTO ra3a CO CpeJHEH KUHETHYECKOM
DHEPrUeU TEIUIOBOIO JBMKEHUS M KOHLICHTPALMEH €ro MOJIEKYJ, CBSI3b TEMIIEpPATypbl BELIECTBA CO CpPEIHEHN
KMHETUYECKOW HEPrUeH TEIJIOBOIO ABHXKEHHUS €r0 YacTHIl, CBA3b JABJICHUS HUICATBHOIO Ira3a C KOHIIEHTpalUEH
MOJIEKYJI U €ro TemIeparypoH, ypaBHeHue MeHneneeBa—Knaneiipona, nepBblid 3aKOH TEPMOJIMHAMUKHU, 3aKOH
COXpPAHEHHMS PHEPTrUU B TEIJIOBBIX MPOIECCax), MPU ITOM HCIOJIb30BaTh MAaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBHS IIPUMEHUMOCTH ypaBHeHUs MeHieneeBa—Knaneipona;

aHAIM3UPOBaTh M OOBSICHATH DIIEKTPUYECKUE SBJICHUS, HCIIONB3ys OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI
AJIEKTPOJUHAMUKHN  (3aKOH  COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, 3akoH KynmoHa, MOTEHIIMAIBHOCTH
AIEKTPOCTATUYECKOrO TMOJIsl, MPUHIMI CYNEPNO3ULNU JBJICKTPUYECKUX TOJEH, MPU 3TOM YKa3bIBas YCIOBUSA
MPUMEHUMOCTH 3aKkoHa KyJioHa, a TakkKe MpakTUYECKU Ba)KHbIE COOTHOIICHUS: 3aKOHBI OMa JJIsl y4acTKa LUEnu U
JUISL 3aMKHYTOM dJIeKTpuueckoil 1ienu, 3akoH J[[xoyms—Jlenma, mpaBwia Kupxroda, 3akonsr Dapages s
AIIEKTPOIIN3A);

OMUCHIBATh (PU3UYECKHUE TMPOIECChl W SBJICHUSI, UCIONb3Yys BEJIWYUHBI: MEPEMEIIECHUEe, CKOPOCTh, YCKOPEHUE,
MMITYJIbC TE€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CWJIbI, IaBJICHUE, NOTEHIMAIbHAS SHEPTHsl, KHHETUYECKas SHEPTHS,
MEXaHUUYeCKas dHEprus, padoTa CUJIbI, IICHTPOCTPEMUTEIHLHOE YCKOPEHHUE, CUjla TSHXKECTH, CHIa YIIPYTOCTH, CHUJIa
TPEHUS, MOIIHOCTh, DHEPTUS B3aUMOJCUCTBUS Tela ¢ 3eMi€éi BOMM3M €€ MOBEPXHOCTU, DHEPTUS YIPYTou
nedopmarii  MPY>KUHBI, KOJMYECTBO TEIUIOTHI, aOCONIOTHAs TeMmIepaTypa Tena, paboTa B TEPMOJIWHAMUKE,
BHYTPEHHSISI DHEPrus WJEaIbHOTO OJJHOATOMHOIO rasa, paboTa HIeanbHOro ra3a, OTHOCHUTENIbHAs BIIAKHOCTh



Bo31yxa, KIIJI uaeanpHOro TEIIOBOrO JBUTATEINS; SJIEKTPUUYECKOE T0JIEC, HAPSHKEHHOCTD JIEKTPUYECKOTO TOJI,
HaIpPsHKEHHOCTh MOJIS TOYEYHOTO 3apsAa WM 3apssKEHHOTO 1iapa B BaKyyMe€ M B JIMAJIEKTPUKE, MOTEHUHUAN
IEKTPOCTATUYECKOTO IIOJIsSI, PA3HOCTh ITOTEHIMAJIOB, JJIEKTPOJABMIKYIIAs CHJIA, CHJAa TOKA, HaIpsKEHHE,
MOIIIHOCTh TOK4, DJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTUBJICHUE YydacTKa LENu C
IIOCJIEIOBATEIBHBIM U MAPAJUICIBbHBIM COCIUMHEHUEM PE3UCTOPOB, IHEPTHUS IIEKTPUUECKOTO MOJIS KOHIAEHCATOPa;
OOBSICHATH OCOOCHHOCTH MPOTEKAaHUS (DU3MUECKUX SIBICHUI: MEXaHUYECKOE JBIKEHHE, TEIUIOBOE JBIKEHUE
YacTHUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBWXKeHUE, AUP(y3usi, HCHapeHHe, KUIEHUE U
KOHJEHCAllMs, IUIABICHUE W KPUCTAUIM3AlMs, HANpaBICHHOCTh TEIUIONEpeNayu, »JJIEKTpU3alus Ted,
HKBUIOTEHIIMAJIIBHOCTh IOBEPXHOCTH 3aPSHKEHHOTO MPOBO/IHMKA;

MPOBOJUTH MCCIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEJIIMYUHBI OT JIPYroil C MCIOJIB30BAHUEM MPSIMBIX
U3MEPEHU, MpPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHpPOBATh pE3yJbTaThl IOJTYYEHHONM 3aBHUCHUMOCTH
¢u3nyecKuX BEIMYUH B BUJIE TPa(UKOB ¢ YUETOM aOCOIIOTHBIX MOTPEIIHOCTEN M3MEpPEHUH, J1e1aTh BBIBOBI 110
pe3yibTaTam UCCIeI0BaHuUs;

MPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEJIMYUH, P ATOM BBIOUPATH ONTUMAIbHBIA METOJA U3MEPEHHS,
OLIEHUBATh A0COIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOAUTH ONBITHI 1O MPOBEPKE MPEIJIOKEHHOW THIOTE3bl: IUIAHUPOBAaTh OKCIEPUMEHT, COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, AHAJIM3UPOBATH IOJYyYEHHBIE PE3yJbTaTbl M JEJNaThb BBIBOJ O CTaTyce
MPEITIOKEHHON TUIIOTE3bI;

coOJII0aTh MpaBuja 0€30MacHOrO TpyJa MPU MPOBEACHUM HCCIEIOBAHMM B paMKax y4eOHOIro SKCHEpUMEHTA,
OPaKTUKyMa M Y4eOHO-HCCIIEOBATENbCKOM M MPOEKTHON AESTeNbHOCTH C HCIOJb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOKUCTB U J1a00paTOpHOTO 000PYAOBAHMUS;

pemaTh pacy€THbIC 3a/lauu C SIBHO 3a/IaHHOW M HESIBHO 3aJaHHOW (pU3MYEecKOil MOJeNbl0: HA OCHOBAaHUM aHaJIM3a
yCIJIOBUSI 0OOCHOBBIBATH BHIOOP (PU3MUYECKON MOAENH, OTBEYaronlel TpeOOBaHUAM 3aaud, TPUMEHATh (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3NYECKUX TEOPUM NPHU HCIOIB30BAHUM MATEMATUYECKHX METO/IOB
pelieHus 3ajad, MPOBOJAWTH PacyéThl HAa OCHOBAHMM HMEKOIIMXCA JAHHBIX, AHAJIU3UPOBATh PE3YNbTAThl H
KOPPEKTUPOBATH METO/bI PELIEHUS C YUYETOM MOJTYUYEHHBIX PE3YNIbTATOB;



pemaTh KayecTBEHHbIE 3a/laud, TpeOyrole NIpUMEHEHNsl 3HAHUN U3 Pa3HBIX pa3/iesioB Kypca (U3UKH, a TaKxKe
UHTETpali 3HAHUNA U3 APYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO LHMKJIA: BBICTPAUBATh JIOTUYECKYIO ILIETIOUKY
paccyXJIeHHii ¢ ONOPO Ha U3YUYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS U1l OOBSCHEHHS OCHOBHBIX TPHUHIMIIOB pPabOThl H3MEPUTEIBHBIX
npruOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTHUECKUX MPOIECCOB;

NPUBOJUTH TPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBATh W OLIEHWBATH MOCIEICTBUS OBITOBON M MPOU3BOJCTBEHHON ACSITEIBHOCTH YEIOBEKA, CBSI3aHHOM C
(¢u3NYeCKUMHU MpoLeccaMu, C MO3UIUI HKOJIOTMYECKOM O€30MacHOCTH, MPEACTAaBICHUN O paluOHAIBLHOM
IPUPOJIONIOIB30BAHUH, & TAKXKE PA3yMHOM HCHOJIb30BAaHUM JOCTHKEHUI HayKU M TEXHOJIOTHM JUIsl JalbHENUIIETo
Pa3BUTHUSI YEJIOBEUECKOTO OOIIIECTRA;

OPUMEHATh pa3iMyHble CHocoObl paboThl ¢ HHpOpMauuend (U3NYECKOTO COACPKAHUS C HCHOJIb30BaHUEM
COBpEMEHHBIX HWH(OPMALMOHHBIX TEXHOJIOTHA, MPHU OSTOM HCIOIH30BaTh COBPEMEHHBIE HWH(OPMALMOHHBIE
TEXHOJOTHH JJIsi TIOMCKa, NepepaboTKM W TpEeAbsBICHUS y4eOHOW ¢ HAyYHO-TIOMYJISIPHON WH(pOpMAIINH,
CTPYKTYPUPOBAaHUSI W HUHTEPIpETalMd HH(POpPMALMM, IMOJYYEHHOM W3 pPA3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHaJIM3UPOBATh MOJIy4aeMyl0 UH(QOPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UH(POPMAIIH;

MPOSIBIISITE OPTAaHHU3AI[MOHHBIE W TO3HABATEIbHBIC YMEHHS CaMOCTOSITEILHOTO TMPUOOPETEHHsS] HOBBIX 3HAHHWM B
MIPOLIECCE BBITTOJIHEHMS MPOEKTHBIX M Y4eOHO-UCCIIEI0BATENbCKUX PadoT;

paboTaTh B rpyIIe ¢ UCIIOJIHEHUEM Pa3IMYHbIX COLMAIbHBIX POJIeH, IIaHUPOBAaTh padOTy IPYMIbI, PallOHATBHO
pacnpeaenaTh esTeIbHOCTh B HECTaHIAPTHBIX CUTYallUsX, aJleKBaTHO OLIEHUBAThH BKJIAJl KaXKJIOTO U3 YYaCTHHUKOB
TPYMITBI B pEUICHUE pacCMaTpUBAEMOU MPOOIEMBI;

NpOSIBIISAITh MOTHBAIlMI0O K Oyaymied mpodeccrnoHalbHOW —JESTENBHOCTH M0  CHEIUAIBHOCTIM  (pU3UKO-
TEXHUYECKOTO TIPOoduIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsbie | IIpakTuyeckue
n/n NMPOrpamMmMbl Bcero o0pa3zoBarte/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIA METO/I IIO3HAHUSI ITIPUPO/IbI
11 Hayunblif MeTo1 TO3HAHUSI IPUPOIBI 6 bubanorexka HOK
https://m.edsoo.ru/
Uroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1 bubnnorexa LIOK
https://m.edsoo.ru/
2.2 JnaaMuka 10 bubmnoreka [JOK
https://m.edsoo.ru/
2.3 Craruka TBEPAOro Tena 5 1 bubmuorexa [JOK
https://m.edsoo.ru/
24 3aKOHBI COXPAHEHUSI B MEXaHUKE 10 1 bubsmorexa LIOK
https://m.edsoo.ru/
Hroro mo paznery 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOIIEKYJIIPHOKMHETHYECKON TEOPHH 15 1 POLI
https://resh.edu.ru/
3.2 Tepmonunamuka. TenoBbie MalIMHEL 20 1 POII
https://resh.edu.ru/
33 ArperatHble cOCTOsIHUS BelecTBa. Pa3oBbie 14 1 POII
: Tepex oI https://resh.edu.ru/
Hroro mo pazneny 49

Paznen 4. QJIEKTPOJANHAMUKA



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

4.1 DIEKTPUIECKOE TIOJIE 24 bubGmmorexa LIOK
https://m.edsoo.ru/
4.2 [TOCTOSIHHBIH 2EKTPUYECKHI TOK 24 bubmoreka [IOK
https://m.edsoo.ru/
4.3 Toku B pa3inuuHbIX cpeaax 6 bubnnoreka [HOK
https://m.edsoo.ru/
Hroro no pazneny 54
Paznen 5. PUSHUYECKHUMN MPAKTUKYM
5.1 Ddu3HUECKUl IPaKTUKYM 16 16 bubnnorexa [IOK
https://m.edsoo.ru/
Wroro mo pazneny 16
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontpoabubie | I[lpakTHueckue
n/n Bcero U3yYeHH S oOpa3oBarTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 ®duszuka — pyHaaMeHTaIbHas HayKa o 1
IIpUpOJIE 04.09.2023
HayuHblii MeTO MO3HAHUS K METOBI
2 . 1
nccaea0BaHus GU3HMYECKUX SIBJICHUI 05.09.2023
DKCIepUMEHT U TEOpHUsl B Mpoliecce
3 no3Hauus npupoasl. Habmrogenue u 1
Pip 06.09.2023
9KCIIEPUMEHT B (pU3HKe
4 Crioco6s1 u3MepeHust PU3NYECKUX BETHUNH 1
petit ¢ 07.09.2023
AOCOIIOTHAs M OTHOCUTEIIbHAS
) MOTPEIIHOCTH U3MEPEHUHN (PU3NIECKHIX 1
P perii 08.09.2023
BEJTMYMH
MonenupoBanue B ¢pusnke. Poirb 1 MecTo
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOU 11.09.2023
NEeITEILHOCTH JIIOAEH
Mexannueckoe aBmkeHne. Cucrema
orcyeTa. OTHOCUTEIHLHOCTh
7 1
MEXaHUYECKOro BkeHus. [Ipsmas u 12.09.2023
oOpaTHas 3a/1auyu MEXaHUKH
8 Pannyc-BekTop MarepuaabHON TOYKH, €T0 1




MIPOEKIIMU Ha OCU KoopAuHaT. TpaekTopus.
[Tepememnienue. Ckopoctb. X npoekiuu
Ha OCU KOOpAHHAT

13.09.2023

PaBHOMEpHOE PSAMONMHEWHOE JBIKCHHUE.
I'padmueckoe onvcanne paBHOMEPHOTO
IPSIMOJIMHEHHOTO ABHKCHUS

14.09.2023

10

CrnosxeHue nepeMeneHuil 1 CKopocTeil.
Pewmenne 3anau

15.09.2023

11

HepaBuomepnoe npmxeHue. MroopeHHas
cKkopocTb. Y ckopenue. [Ipsmonnneitnoe
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

18.09.2023

12

I'paduueckoe onrcanue NpSMOIUHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBoOoaHOe najieHue. Y CKopeHue
CBOOOJHOIO MaJieH!sl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTHU, YCKOPEHUS OT
BPEMEHH U UX rpaduku

20.09.2023

14

JIBu>keHue Tesna, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

21.09.2023

15

KpuBonuHelinoe neuxenune. /[Bruxenne no
OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS
ckopocts. [lepunoa n yacrora.
[leHTpOCTpEMHUTEIILHOE U ITIOTTHOE
YCKOpEHHE

22.09.2023

16

KonTponbHas pabota 1o teme
"KunemaTnka"

25.09.2023

17

[TepBoiii~ 3axoH HptoToHa. HEpIManbHbIe
cucremsl orcuéra. [IpuHiun

26.09.2023




OTHOCHUTEIBHOCTH | anuies.
HCI/IHCpHI/IaJII)HI)IC CUCTEMBI OTCUETa

Cuna. PaBHozeicTByro11as cuiia. Bropoit

18 3akoH HreroToHa. Macca 27.09.2023
19 B3aumoneiicteue ten. Tperunii 3aKoH
Hprotona 28.09.2023
20 [Tpunun cynepmno3unun cui. Pemenue
3a/1a4 Ha IpUMEHEHne 3aKoHOB HploTOHA 29.09.2023
3aKOH BCEMUPHOIO TATOTEHUSI.
21 i
i}l::;{:;:;ﬁ:cocczb IPaBUTAIIMOHHOHN U 02.10.2023
99 Cuna TshKecTH U YCKOPEHHE CBOOOTHOTO
MaJeHUs 03.10.2023
JIBrokeHre HEOECHBIX TeN U HX
23 HCKYCCTBEHHBIX CITYyTHUKOB. [lepBas 04.10.2023
KOCMMYECKasi CKopocTb. 3akoHbl Kemepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 05.10.2023
Cuna tpenus. [Ipupona u Buabl cui
25 Tp?HI/I&I. JIBI>keHue B )KUAKOCTH U rase ¢ 06.10.2023
Y4ETOM CHUJIBI COITPOTHBIICHUS CPEJIbI
26 Hasnenue. ['mapocratuueckoe 1aBieHue.
Cuna Apxumena 09.10.2023
AOGCOJIFOTHO TBEPJI0€ TEIO.
27 IloctynaTenbHoO€E U BpalaTeIbHOE 10.10.2023
JBYDKEHUE TBEPIOTO Tela
08 MOMEHT CHJITBI OTHOCHTEIBHO OCH
Bpamenus. [lneuo cuibl 11.10.2023




29

CrnosxeHue cui, IpUI0KEHHBIX K TBEPIOMY
teny. L{eHTp TsbkecTu Tena. Y cioBus
paBHOBECHsI TBEPIOTO Tena. Buibt
paBHOBECHS

12.10.2023

30

Pemenue 3agau

13.10.2023

31

KonTponbhas pabora no teme "JluHamuka.
Craruka TBepaoro tena'"

16.10.2023

32

NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI
MaTepHaIbHbIX TOYEK. LleHTp mace
CUCTEMBI MaTEepUAIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

17.10.2023

33

I/IMHy.]H)C CHJIbI U U3SMCHCHUC UMITYJIbCA
Tena. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE BI)XKEHHE

18.10.2023

34

MoMeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B HECHTPAJIbHBIX TTOJIAX

19.10.2023

35

Pemrenue 3amau

20.10.2023

36

Pabora cuiibl Ha MaJOM ¥ Ha KOHEYHOM
nepemenieHuu. ['papuyeckoe
MpeACTaBICHUE padOTHI CHIIBI. MOIITHOCTH
CUJIbI

23.10.2023

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KMHETUYECKOU SHEPTUHI
MaTepHalbHOU TOYKU

24.10.2023

38

HOTGHHI/IaJ'II)HBIe N HETIOTCHU M AJIbHBIC




cuisl. [loreHnnansHas seprus. Bropas
KOCMHUYECKasi CKOPOCTb

25.10.2023

TpeTBH KOCMHUYECCKAA CKOPOCTh. CBs13b
pa6OTBI HCIIOTCHIUAJIBHBIX CHUJI C

39 M3MEHEHHEM MEXaHMYECKOW IHEPTUU 96.10.2023
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOM SHEPrHH
VYnpyrue u Heynpyrue CTOJIKHOBEHUSI.
40 b i
VYpaBuenue bepnysu i uneansHon 9710.2023
KHUKOCTH
A1 KonTponbnas pabota o reme "3akoHbI
COXpaHEHHUs B MEXaHUKe" 06.11.2023
Pa3BuTue npeacraBieHuii 0 npupoie
42 .0 MKT.
Ter10Thl. OCHOBHBIE IOJIOKEHUS 07.11.2023
Huddysus. bpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
43 .
TBEPJIBIX Tven XapakTtep ABHKEHUS U 08.11.2023
B3aMMO/ICHCTBHS YaCTHI] BEILIECTBA
Macca u pazmepsl MOJIEKYT (aTOMOB).
44 K I
onn4uecTBoO BemecTna. [TocrostHHas 09.11.2023
ABorazpo
45 Temneparypa. TernoBoe paBHOBECHE.
[Mxama [enbcus 10.11.2023
46 Pemenue 3anau 13.11.2023
47 " iras. I’
JeanbHbIH ra3. ['a30Bble 3aKOHbI 14.11.2023
48 VYpasuenue MenpeneeBa-Knanetipona.




Pemrenue 3amau

15.11.2023

49

AOGcomoTHas Temreparypa. 3akoH
JanbToHa

16.11.2023

50

I/I30Hpoueccm B HACaJIbHOM ras€ C
IIOCTOSAHHBIM KOJIMYECTBOM BCIIIECCTBA

17.11.2023

51

I'paduueckoe npeacraBicHre
M30TPOIIECCOB: H30TEPMa, U30X0pa,
n3o0apa

20.11.2023

52

OcHoBHoe ypaBHeHre MKT

21.11.2023

53

Pemenue 3agau

22.11.2023

54

CBs13b a0CONIIOTHOM TeMITEpaTyphl
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeIHEN
KMHETHUYECKOM YHEPTUEH ITOCTYNaTeIbHOTO
TEIJIOBOTO ABMXKEHHUS €€ 4acTHUI]

23.11.2023

55

O000111eH1E U CUCTEMAaTH3alis 3HAHUH 110
Teme "OcuoBel MKT"

24.11.2023

56

Kontponbnas padora no reme "OCHOBBI
MKT"

27.11.2023

57

TepMonnHaMuyeckas cuctema. 3aaHue
BHEIIHUX ycioBul juist T/ cucreMsl.
Bueminve v BHYTpeHHHE TapaMETPBI.
[Tapamerpsl T/l cucTeMsl Kak CpeHUE
3HAYEHMs BEJIMYUH, OIIUCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

28.11.2023

58

Hynesoe Hauano TepMOAMHAMUKH.
Camonpou3sBoiibHas penakcanus T/]

29.11.2023




CHUCTEMBI K TCIIJIOBOMY paBHOBECHUIO

59

Mogens naeanpHOro rasa B
TepMOJAMHAMUKE. Y CIIOBUS IPUMEHUMOCTH
3TOU MOJEIIHN

30.11.2023

60

VYpasuenue Menaeneesa-Knaneiipona u
BBIpa)XEHUE ISl BHYTPEHHEN SHEPruu

01.12.2023

61

Bripaxkenue /uist BHyTpeHHEH dSHEPTUH
OJIHOATOMHOT'0 HUJICAJIbHOI'O Ta3a.
KBazucratnueckue U HeCTaTUYECKHE
MIPOLIECCHI

04.12.2023

62

DnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Brruncnenue paboTsl 1o rpaguky
nporiecca Ha pV-auarpamme

05.12.2023

63

Tennonepenaya kak cnocod N3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpILICHUS PabOThI

06.12.2023

64

KonBeknus, TEMI0npoOBOIHOCTb,
W3JIyYeHUe

07.12.2023

65

KomnuectBo TemnoTel. TemmoéMKocTh Tela.

VYnenpHas u MOJIApHasa TEIIOEMKOCTH
BEIIIECTBA. ¥ IeNIbHAs TEIIOTa CropaHus
TOIIJIMBa

08.12.2023

66

Pacué€r konmmuecTBa TEIUIOTHI IpH
Terionepenaye

11.12.2023

67

[TonsiTue 06 aguabaTHOM TIpOIIECcCe.
IlepBblil 3aKOH TEPMOAVMHAMUKH

12.12.2023

68

KonnyecTBo TemnoThl M paboTa Kak MephbI
W3MEHEHUs BHYTpeHHEe# sHepruu T/]

13.12.2023




CUCTEMBI

Bropoii 3aK0H TEpMOIMHAMUKY [
PaBHOBECHBIX U HEPAaBHOBECHBIX

o9 nporeccoB. HeoOpatumMocTh pUpOTHBIX 14.12.2023
MIPOIIECCOB
70 [IpuHIMIIBI 1EHCTBUA TEMIOBBIX MAILVH.
KIIJ{ 15.12.2023
71 MaxkcumanbsHoe 3Hauenne KITJT. [k
Kapno 18.12.2023
72 Pemenue 3amau 19.12.2023
DKOJIOTMYECKHUE aCIIEKThI HCIIOIb30BAHMS
73 TETUIOBBIX JIBUTATEIICH. TeimOBoe 90.12.2023
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
74 Pemenne 3amau 91.12.2023
O000111eH1E U CUCTEMAaTH3alis 3HAHUH 110
75 I/IGE[I\I/I;I/I'I'{TBTPMOI[I/IHaMHKa. TermoBbie 99 12,2023
76 KonTponbhas pabota o reme
"TepmoanHamuka. TennoBble MalvHbL" 25.12.2023
[TapooOpa3zoBaHue U KOHICHCAIIHS.
77 Hcnapenue u kurieHue. Y aenpHas TeraoTa 96.12.2023
napooOpa3zoBaHUs
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
78 KadecTBeHHast 3aBUCHMOCTD INTIOTHOCTH H
JTABJICHUS HACBHIIIICHHOTO 1Mapa OT 27.12.2023

TEMIIEPATyphl, UX HE3aBUCUMOCTh OT




00BEMa HACBIIICHHOI'O I1apa. 3aBUCHMOCTh
TEMIICPATYPHBI KUIICHUS OT JaBJICHUS B
KHUAKOCTH

BnaxxnocTs Bo3myxa. AGcostoTHas U

[ OTHOCUTEJIbHAS BIIAXKHOCTh 28.12.2023
80 P
elIeHue 3314 99.12.2023
TBépnoe Teno. Kpucrammueckue u
81 amop¢Hble Tena. AHU30TPOIUS CBOICTB 09.01.2024
KpPHUCTaJJIOB
82 [1naBneHue u KpucTauM3anus. Y IenbHas
teruioTa riaBnenus. Cyonumanus 10.01.2024
Hedopmaruu TBEpOrO Tena. PactskeHune
83 u ckatue. ClBur. Moitlym, FOwnra. [penen 11.01.2024
yOpyrux aegopmaruii
TennoBoe pacuipeHue KUIAKOCTEH U
& LA
84 TBEPIBIX Tven HT'apMOHHU3M TETUTOBBIX 12.01.2024
KoJIeOaHUH 4acTHIl BEeCTBA
85 [IpeoGpa3oBanue s3uepruu B (ha30BbIX
nepexoax 15.01.2024
86 VYpaBHeHHe TemIoBoro OanaHca 16.01.2024
87 Pemenue 3amau 17.01.2024
IToBepxHOCTHOE HaTskeHue. KanuuisapHbie
88 sIBJIEHUS. [{aBieHue 1o UCKPUBJIEHHOM
MMOBEPXHOCTHIO XXUIKOCTU. Dopmyra 18.01.2024

Jlamiaca




89

O000111eH1E U CUCTEMATU3aLHs 3HAHUH T10
Teme "ArperaTHble COCTOSIHHS BEIIECTBA.
®da3oBble epexo bl

19.01.2024

90

KontponbHas padoTa mo teme
"ArperaTHble COCTOSIHUS BEUIECTBA.
®da3oBbIe nIepexoab"

22.01.2024

91

DnexTpu3anys Tel U e€ IpOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANMEKTPUUIECKUX 3apsiioB. [IpoBogHMKY,
TUBJICKTPUKHU M TTOTYIPOBOTHUKI

23.01.2024

92

DneMeHTapHBIN JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs IEKTPUIECKOTO0 3apsiia

24.01.2024

93

B3anmopeincrtsue 3apsaoB. Toueunsie
3apsaasl. 3akoH Kynona

25.01.2024

94

Pemrenue 3amau

26.01.2024

95

Onektpuueckoe noje. Ero geiictBue Ha
ANEKTPUUYECKHUE 3aPSIIbI

29.01.2024

96

Hanpssk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
[Tpo6HbIii 3apsn. JIuHUM HaNTPSHKEHHOCTH
aJIeKTpruecKoro nomus. OgHopoaHoe
JJIIEKTPUYECKOE T10JIE

30.01.2024

97

[ToTeHIMamTbHOCTH ANEKTPOCTATUYECKOTO
noiasg. Pa3HOCTE MOTEHIINAIOB U
HanpspKeHUe

31.01.2024

98

[ToTennmanpHas YHEPTUS 3apsiia B
aneKTpocTaruueckom noje. [lorennuman
AJIEKTPOCTATHYECKOTO OIS

01.02.2024




CBs3p HaHpH)KéHHOCTI/I I10JII 1 Pa3HOCTH

99 EZJ’;C[HL[I/IQ.HOB JUTSI 2JIEKTPOCTATHUYECKOTO 02.02.2024
100 [IpuHIMI Cyneprno3uiny SIEKTPUIECKUX
noJeu 05.02.2024
101 Pemtenue 3amau 06.02.2024
102 [Tone Toueunoro 3apsina. [Tomne
PaBHOMEPHO 3apSKEHHOU CephI 07.02.2024
[Tonie paBHOMEPHO 3aPSIKEHHOTO T10
103 00bEMY mali)a. [Toie paBHf)MepHO 08.02.2024
3apsKeHHON OECKOHEYHOM MI0CKOCTH
104 [TpoBOAHMKY B DIIEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBeCHUS 3apsA0B 09.02.2024
105 JIMDIEKTPUKY U TOTYIIPOBOIHUKH B
ANEKTPOCTATUYECKOM I10JI€ 12.02.2024
Konnencarop. DnekTpo€MKOCTh
106 KOH/IeHCaTopa. DJIEKTPOEMKOCTb IIIOCKOTO 13.02.2024
KOHJICHCATOpa
107 [TapannensHOE cCOeTMHEHUE
KOHJICHCATOPOB 14.02.2024
108 [TocnenoBarenbHOE COETUHEHHE
KOH/IEHCaTOpOB 15.02.2024
109 DHeprus 3apsHKEHHOTO KOHICHCAaTopa 16.02.2024
110 Pemenue 3anau 19.02.2024
111 JIBroKeHue 3apsHKEHHON YaCTHIIBI B




OAHOPOJHOM JJICKTPUYECKOM IIO0JIC

20.02.2024

112 Pemtenue 3amau 91.02.2024
113 O06001IeHre U CHCTeMaTU3alus 3HAHUH 110

Teme "DnekTpuueckoe mnoie"” 22.02.2024
114 KonTponbhas pabora o teme

"JnexTpuueckoe mose" 26.02.2024

Cuna Toka. [loctosiHHBIN TOK. Y CIIOBHS
116 Wcrounuku Toka. Hanpspxkenue u 9/1C 98.02.2024
117 3akon OMa 1t y9acTKa LeTH.

DNEKTPUUECKOE CONPOTUBIIEHUE 29.02.2024

3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO MPOBOJHUKA OT €r0 JUTUHBI U 01.03.2024

TJIOMIA/IN TIOTIEPEYHOTO CEUSHUS
119 VY aenbHOE COMPOTUBIICHHE BEIIECTBA.

Pemenue 3amau 04.03.2024
120 [TocnemoBarenbHOE, TAPAIIEIBHOE,

CMENIaHHOE COeTMHEHHE TTPOBOTHUKOB 05.03.2024
121 Pacuér pa3BeTBIIEHHBIX IIEKTPUUICCKUX

ueneii. [lpaBuna Kupxroga 06.03.2024
122 Pemenne 3agau 07.03.2024
123 PaboTa sanexkTpuieckoro Toka. 3akoH

Jxoyns —Jlenna 11.03.2024
124 Pewenue 3anau




12.03.2024

MOH_IHOCTB SJICKTPHUYCCKOI'O TOKA.

125 TemnoBas MOIITHOCTb, BeIACIAEMAas Ha 13.03.2024

pesucrope
126 Pemtenue 3amau 14.03.2024
127 O/J1C u BHyTpEeHHEE COTPOTUBIICHUE

HMCTOYHHKA TOKA 15.03.2024
128 3axon OMa 11 IOJTHOM (3aMKHYTOH)

AIEKTPUUECKOM 1eTH 18.03.2024
129 Pemrenne 3agau 10.03.2024
130 MoIIHOCTh UCTOYHUKA TOKA 20.03.2024
131 Kopotkoe 3ambikanue 91.03.2024
132 Konnencarop B 1enu mocTostHHOTO TOKa 99 03.2024
133 Pemrenue 3agau 03.04.2024
134 Pemenne 3agad mo Teme "IlocTOSTHHBII

AIEKTPUICCKUN TOK" 04.04.2024
135 Pemenne 3agad mo reme "IloCcTOSTHHBII

AIEKTPUUYECKUNA TOK" 05.04.2024
136 Pemenne 3amau no reme "IlocTossHHBIN

AIEKTPUYECKUNA TOK" 08.04.2024

O000111eHIE U CUCTEMATH3aLUs 3HAHUI 10
137 . .

Teme "TIOCTOSTHHBIN JEKTPUIECKUN TOK" 09.04.2024




138

KonTponbhas pabota o reme
"ITocTOSIHHBIN JIEKTPUUYECKHI TOK"

10.04.2024

139

DneKTpuuecKas MPOBOIUMOCTD PA3ITUYHBIX
BELIECTB. JJIEKTPUUECKUN TOK B METaljax.
CBepXIpoBOIMMOCTh

11.04.2024

140

DNEeKTpUUECKU TOK B pacTBOpax U
pacIiaBax 3JI€KTPOJIUTOB. 3aKOHbI
@apanes s dIEKTPOIn3a

12.04.2024

141

DneKkTpuYecKuil TOK B razax. [lnaszma

15.04.2024

142

DNEKTPUYECKUN TOK B BAKyyMe.
BakyymHubie mpuGopsI

16.04.2024

143

QHCKTpI/I‘IeCKI/II\/’I TOK B ITOJIYIIPOBOAHUKAX

17.04.2024

144

[TonynpoBoIHUKOBBIE TPUOOPHI

18.04.2024

145

@uU3NYECKU NPAKTUKYM 110 TEME
"HM3MepeHne cuibl TOKa U HalPsDKEHUS B
LIENU TIOCTOSIHHOT'O TOKA IPU MOMOIIN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
nprOopoB" uinu "3HaKOMCTBO ¢ IU(PPOBOIA
naboparopueii o gusuke. [Ipumepsl
nu3MepeHus: GU3NYECKUX BETUYUH MIPU
ITOMOIIA KOMITBFOTEPHBIX TaTYMKOB"

19.04.2024

146

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3ydyeHne HepaBHOMEPHOIO IBUKEHUS C
LIENBIO ONIPENEICHUS] MTHOBCHHON
ckopocTH"

22.04.2024




147

Du3nYECKUi MPAKTUKYM I10 TEME
"H3mepeHue ycKopeHus Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKEHUH 10 HAKJIOHHOM INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHH IPU PAaBHOYCKOPECHHOM
IBIOKeHUN"

23.04.2024

148

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ycKopeHusi CBOOOIHOTO
najgeHus" win "M3ydyeHne NBUKEHUS Tena,
OpOILICHHOTO TOPH30HTAIBHO"

24.04.2024

149

Pu3nYecKuil MPaKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa 10
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJTYJIIO
ckopoctbio" niu "MccnenoBanue
3aBHCHMOCTH Tepro/ia 00paleHus
KOHHYECKOTO MasiTHUKA OT €0
napameTpoB"

25.04.2024

150

@uU3NYECKU NPAKTUKYM I10 TEME
"M3mepeHune paBHOJCHCTBYIOIIEH CHIIBI
IIpU JABMKEHUH OpycKa M0 HaKJIOHHOU
mockoctu" win "IIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHHUS
OpycKa 1o HaKJIOHHOH MIIOCKOCTH Ha
3aJJaHHOE PacCTOSTHUE OT €ro Macchl'”

26.04.2024

151

Pu3NYECKU IPAKTUKYM 110 TEME
"UccaenoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOZHUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pasiie, oT ux aepopmarun”

29.04.2024




iy "M3yueHne IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3
JIErKui 0J10K"

152

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue ko duiimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3apucumoctd FTp(N)" win "Hccnenoanue
JBIDKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM
koa¢dunmentom Tpenus” unu "M3ydenue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

30.04.2024

153

@uU3NYECKUM PAKTUKYM I10 TEME
"UccnenoBanue ycnoBuid paBHOBECHS
TBEPAOrO TeJla, UMEIOLIETO OCh BpallleHus"
win "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" win "U3ydyenune
YCTOMYUBOCTHU TBEPIOTO TEJIa, UMEIOILETO
ionaab onopsr”

01.05.2024

154

®u3nYecKuil MPaKTUKYM 110 TEME
"N3mepeHune umnyibca Tesa no
TOopMO3HOMY IyTH" nin "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH IEKTPOMOOUIIS U
MOIIHOCTU cuiibl TATK" WK "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccienoBanue coxpaHeHUst
VMITYJIbCA IPU YIIPYTOM B3aUMOJIeUCTBUN"
niu "M3MepeHne KHHETUYECKOM dHeprun
Teja 1o TOpMO3HOMY IyTu"

02.05.2024

155

DU3NYECKUI TPAKTUKYM 10 TEME




"M3y4yeHre n30TepMHUECKOT0 IIpoliecca
(pekoOMeHI0BaHO HCIIOIb30BaHHE
udposoii nadboparopun)" wiu "M3ydenue
n30X0pHOro npouecca" win "M3ydenue
n3zobapHoro nporecca” unu "[IpoBepka
ypaBHEHUS COCTOSHUS"

03.05.2024

156

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yaenbHoM Temioémkoctu"”
unu "HccnenoBanue npoiiecca OCThIBAHUS
Benrectsa" win "MccinenoBanue
aauabaTHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3U SHEPTUH MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPhl KUTICHUS
JKHUIKocTen"

06.05.2024

157

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHus
xuakocten" unu "M3mepenue ynenbHON
TEIUIOTHI TUIaBJIeHus Jpaa" win "M3ydenue
CBOMCTB HACBIIICHHBIX TApOB" MU
"H3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/IyXa M OIIEHKa MacChl ITapoB B
nomenieHun". 3mepenne kodduimenrta

IMOBEPXHOCTHOT'O HATSXKCHUSA

07.05.2024

158

Pu3NYECKUl IPAKTUKYM I10 TEME
"HaOmtonenne npeBpanieHus SHEPTUH
3apsKEHHOI0 KOHAEHCATOpa B YHEPTHIO
n3nydyeHus ceeroaunoaa” nim "Msydenue
IIPOTEKAaHUA TOKA B LIETIH, COAEpIKaIeH
KoHJieHcarop" win "Pacnpenenenue

08.05.2024




Pa3HOCTH NOTCHIMATIOB (HANPSDKEHHUS ) TIPH
MOCJIEI0BATEIbHOM COSIMHEHUHT
KOH/IEHCaTopoB"

159

Du3nYECKU MPaKTUKYM I10 TEME
"UccaenqoBanue CMEMIAHHOIO COSIUHEHUS
pesuctopoB” unn "M3mepenue yneabHoro
COIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnenoBanue 3aBUCIMOCTHU CHITBI TOKA
OT HAINPSDKEHUS IS JIAMITbl HaKaTMBaHU"

10.05.2024

160

dusnuecKuil NpakTUKYM 110 TeMe
"HaOuroteHune 3aeKTponm3a’ wim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHa" win "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIepHOI XapaKTepUCTUKHU oA

13.05.2024

161

Pesepubriil ypok. O6006111eHIE 1
CUCTEeMaTH3allMsI 3HaHUH M0 TeMe
"Kunemaruka"

14.05.2024

162

PesepBHelIit ypok. O6001IeHNE U
cUCcTeMaTH3aIlus 3HAHUH 110 TeMe
"Innamuka"

15.05.2024

163

PesepBHelIit ypok. O6001IeHNE U
cucreMaTusalusg 3Hanui no reMme "CraTuka
TBEpAOro rena"

16.05.2024

164

PeseprubIil ypok. O6001IeHNE 1
cUcTeEMaTH3allis 3HAaHUU 110 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKeE"

17.05.2024

165

PeseprubIil ypok. O60011eHNE U




cucreMaTu3alus 3HaHui no reme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKO Teopun"

20.05.2024

166

PesepBubIil ypok. O600611IeHIE 1
CHCTEMATH3AlHs 3HAHUI 110 TEME
"Tepmonunamuka. TernoBbie MalIvHb!"

21.05.2024

167

PesepBHelit ypok. O000IICHHE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ArperaTHble COCTOSIHUS BELIECTBA.
®da3oBble nepexobl"

22.05.2024

168

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTH3allus 3HAHUH 110 TeMe
"DnexTpuueckoe mose"

23.05.2024

169

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"ITocTOSIHHBIN 3NIEKTPUUECKU TOK"

24.05.2024

170

PesepBubIiil ypok. O6006111eHIE 1
cucreMaTu3anus 3HaHui 1o teme "Toku B
pa3nuyYHbIX cpenax”

24.05.2024

OBIIEE KOJIMYECTBO HACOB 10
[TPOT'PAMME

170

16




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» dmsuka. 10 kmace/ KacesinoB B.A. O011€CTBO ¢ OTpaHUYCHHOM
0TBETCTBEHHOCTHIO «/IPODAY; AxuionepHoe o01ecTBo «31aTenbeTBO

«HpOCBCHICHI/IG»

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

®dusuka. Meroguueckoe nocobue k yueoOnukam KacrsinoBa B.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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