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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpeIHEro oO0uero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueObHoro npeamera «dusrka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTra ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «dDuznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommmMcsi, KOTOpblE HEOOXOAWMBI I MPOJOJLKEHHs 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISICT BO3MOKHOCTH ISl peai3alldd  PA3JIMYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonab3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, IIOJIy4EHMs] HOBBIX MaTEpUaJOB C 3aJaHHBIMU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPHUBAaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (HU3NKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM MpoBoAUTCs 100 B KoHue 10 u 11 kmaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKHU JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TTO3BOJISIONINE MPUMEHSITh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO0 Y4eOHOTO Ipoliecca Kypc (UMK yriryOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIGHUA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydYarOmMXcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 001IEM 00pa30BAHUU SIBJISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU ISl Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Melied 00ecreunBaeTCsl PEIICHUEM CIEAYIOINX 3a/1ady B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM MU PAa3BUTHUS YMEHUW NPOECKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3nka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOY4YalOUIMMUCSH, IUIAHUPYIOLUMHU MPOJOJKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpaszoBanus otBoauTcs B 10 kinacce — 170 yacoB (5 4acoB B HEEIIO).

[Tpennaraemelii B mporpamMme no (U3MKE IEpeueHb JIaboOpaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIIMnXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBHBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIFOTHO TBEpPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACANBHBIN Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHre cuiibl TOKa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApS/IOB, LICMHbIE, IIecTepéHYaThle W peMEHHBIE MepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi Mpu MPpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)XEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABUXKEHUSI Tella, OpPOIICHHOTO TOpU3OHTaNbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHoOjia OOpalleHHs KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaduyeckod IMMPOTHL. JIBUXKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenusa. Cuiia CONpOTUBIECHUSA TNMPU ABUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHUI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BPEMEHHM JIBWXKEHHUS Opycka o
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECUS TBEPAOrO TeNa, HMMEIOLIEro OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnmanbHas sHEprUs.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPIHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne nMiyiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHE 3HAYEHUS BEIMYMH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXeHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Boruucienue padboThl 1o rpapuky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAenbHass W MOJIIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA Ul  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTenen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIJIOBBIX» OTXOMIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadaTHOrO mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHHS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS BICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOJHOrO, TaKk u
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsLKEHHOCTH HJTHX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUS MEXIY HUMH U JUAJIEKTPUYECKONW MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B LNy MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS I PE3HCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIKaHUE TaTbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHHMKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAIJIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTUBIIEHHS — TEPMOpE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3MUECKUX BEJIMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOU mpupoae, 1uddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLIMAIUS, TallbBAHUKA, SIICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YMHCIIE€ HaHOMAaTepUalioB, WU
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMH  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAg JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BbIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU ACATEIBbHOCTH, 3a/aBaTh MapaMETpbl U KPUTEPUH UX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe 1eHCTBHA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UWPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHUS 110 (U3MKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITH OOIIEHHE Ha YypokKax (U3UKH M BO BHEYPOUHOM
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBEHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paszpemarb KOHMIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyudenuss B 10 knacce mpelMeTHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON U 3TUYECKOW cdepax AesTeNbHOCTU
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUECKON TEOpUHU B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
MpOLIECCOB (SIBJICHUM): WHEpIHMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepuajibHash TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOO/IHOE mMajeHue, aOCONIOTHO ympyras naeopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PUIMUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
JIBIOKCHUS, TpeoOpazoBanus [amuiess Juisi CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPIuM, CBsI3b PabOTHI CUJIBI C MU3MEHEHUEM MEXAHWYECKOW DHEpPTruu,
YCJIOBUSL paBHOBeCHUs] TBEPJAOro Tejia), MpPU HTOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW JHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIECTBA CO CpEIHEH KUHETUYECKOU
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE



MenneneeBa—Knanelpona, mepBbld 3aKOH TEPMOAUMHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAJKHBIE COOTHOLICHHWA: 3aKOHbI OMa Ui ydacTka
LHEeNA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3ys BEITUYMHBI:
NIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, TMOTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEpPrusl B3auUMOJECHCTBHUS Tena ¢ 3eMiI€id BOJM3M €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abCoJI0THAsg TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEJbHAs BIAXKHOCTH Bo3ayxa, KIIJI waeansHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLHMAT 3JEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAs  CWJla, CUJa  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTPUYEeCKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE [JIBHJKEHHE, TEIUIOBOE JIBH)KECHHE 4YacTULl BELIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTaIU3al[isl, HAallPaBJICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO IPOBOJHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOJTYYEHHOU



3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIENaTh BBIBOBI IO PE3YyJIbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »OKCIEpHMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(U3MUECKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUecKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlaud,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3MUECKMMHU NPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIeCTBA;



OPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpPMAIHEeH (PUIUIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIpETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.
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Paznen 5. PUBHUYECKUN MPAKTUKYM

51  Ousmueckuii MPAKTUKYM 16 16 https://m.eds00.ru/COT5G3P6X
Wroro no pazueny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/U9A7GON8D
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®usnka — pyHIaMeHTaIbHas HAayKa
0 IIpUpoAe

Hayunblil MeTOJl TO3HAHUS U
METOBI HCCIETOBAHUS (PUZNIECKUX
SIBJICHU

DKCIEPUMEHT U TCOPHS B IIPOIIECCEe
Mo3HaHus npupoabl. HabmoaeHue u
AKCIICPUMEHT B (PU3HKE

Crioco0b1 m3mMepeHus (HU3NIeCKux
BEJIMYMH

01.09.2026

02.09.2026

03.09.2026

04.09.2026

https://m.edsoo.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7J

https://m.edsoo.ru/X1B7G702U

https://m.edsoo.ru/P7V3L7TOY

AOCOII0THAs M OTHOCUTENIbHAS
MIOTPEIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEITUYUH

MognenupoBanue B ¢pusuke. Poib n
MecTO (pU3UKU B POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON
JESATEIHOCTH JIIOICH

Mexaundeckoe asrmkenne. Cucrema
orcueta. OTHOCUTEIBHOCTH
MEXAHUYCCKOT'O ABUKCHUA. HpHMaSI
1 oOpaTHas 3a/1a4d MEXaHUKH

07.09.2026

08.09.2026

09.09.2026

https://m.edsoo.ru/N2N7U7W7K

https://m.edsoo.ru/D8F5NOUOL

https://m.eds00.ru/G4T8G0OV6M



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

Pannyc-BekTop maTepuaibHON
TOYKH, €ro MPOEKIUU Ha OCH
KoopauHat. Tpaekropus.
[Tepememienue. Cxkopocts. Ux
MIPOEKLNUN HAa OCU KOOPAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBikenue. I'paguueckoe onucanue
PaBHOMEPHOTO MIPSIMOJIMHEIHOTO
JIBYDKEHUS

10.09.2026

11.09.2026

https://m.edso0.ru/P2N8O8G3F

https://m.edso0.ru/Q1P5MA4L7E

10

CrnoxeHue nepemMeieHuii u
ckopocrten. Pemenue 3agau

14.09.2026

https://m.edsoo.ru/D2V5X0U0W

11

12

13

14

HepaBHOMepHOG JBHXXCHHUC.

MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE.

[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBoOoaHOe najieHue. Y CKopeHue
CBOOOJHOrO MaJieH!sl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX IpapUuKu

JIBr>KeHHe Tela, OpOIIEeHHOT0 O/
YIJI0M K TOPU30HTY

15.09.2026

16.09.2026

17.09.2026

18.09.2026

https://m.edsoo.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

https://m.edsoo.ru/K5H8X3Z8N

https://m.edso0.ru/P6B6V2M6S

15

KpuBonuneriHoe 1BUXEHHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYrioBast ¥ IMHEWHAsI CKOPOCTb.
[Iepuon n yacrora.
LlenTpOoCTpEMUTENBHOE U MTOJTHOE

21.09.2026

https://m.edsoo.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

yYCKOpeHHE

16

17

18

KontposbHas pabota mo teme
"Kuuemaruka"

[Tepssiif 3akoH HproTOHA.
HNuepimanbHble CUCTEMBI OTCUETA.
[IpuHIUIT OTHOCUTETBHOCTH
lNanunes. HeunepuuanbHbie
CHCTEMEI OTCUETA

Cuia. PaBHOJEHCTBYIOIIAs CUJIa.
Bropoii 3akon Herotona. Macca

22.09.2026

23.09.2026

24.09.2026

https://m.edsoo.ru/P9D8U7B5H

https://m.edsoo.ru/R7TH8K7K9T

https://m.edsoo.ru/W9H405J1M

19

B3anmopencreue ten. Tperuit
3akoH HproTOHa

25.09.2026

https://m.edsoo.ru/Y9A4K9I2V

20

21

22

[TpuHIMI Cyneprno3uIuu CUJL.
Pemenue 3agau Ha npuMeHEeHUE
3ak0oHOB HproTOHA

3akoH BCCMUPHOI'O TATOTCHUA.
OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ
n HHepTHOﬁ MacCChI

Cuna TsKeCTH M YCKOpEHHe
CBOOOTHOTO TTa/IeHUs

28.09.2026

29.09.2026

30.09.2026

https://m.edsoo.ru/B2A9S1G2Y

https://m.edsoo.ru/K1Z1L0Z1R

https://m.edsoo.ru/G4U505J5N

23

JIBu>keHHne HeOECHBIX TN U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMMUECKasi CKOPOCTb. 3aKOHBI
Kennepa

01.10.2026

https://m.edsoo.ru/B90O8S2X5U

24

25

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BuabI cui
TpeHus. J[BuxkeHue B )XUAKOCTH U

02.10.2026

05.10.2026

https://m.edsoo.ru/\W4M4L0OE2U

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P

rase ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
cpeabl

26

27

28

Jasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTymarenbHOE U BpaliaTebHOE
JBIKEHUE TBEPIOTO Tela

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpallilCHUs. IInedo cumsl

06.10.2026

07.10.2026

08.10.2026

https://m.edsoo.ru/O9TOE7L7P

https://m.edsoo.ru/L2Y2V6M9IN

https://m.edso0.ru/M702D3B4Q

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepromy teiy. LlenTp TsokecTu
Tena. Y CIOBUs pABHOBECHS
TBEpAOTO Tena. Buabl paBHOBeCHS

09.10.2026

https://m.edsoo.ru/B4AN756Q8V

30

31

Pemenue 3agau

KonTponbhas padota no teme
"Tunamuka. CTaTuka TBEpIOTO
Tena"

12.10.2026

13.10.2026

https://m.edsoo.ru/G1W9X9R5K

https://m.edsoo.ru/K7X4D2Z9A

32

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTEPUAIIbHBIX TOYEK.
LlenTp macc cucrtemsl
MarepualbHBIX TOueK. Teopema o
JBUKEHUH LIEHTPA Macc

14.10.2026

https://m.edsoo.ru/X2M8A4D1V

33

I/IMHy.]'II)C CHJIBI 1 U3BMCHCHUEC
UMITyJIbCa TeJla. 3aKOH COXPaHEHUs
uMnynbca. PeakTuBHOE BUKEHUE

15.10.2026

https://m.edsoo.ru/H4V2Y1S1N

34

MoMeHT uMITysibca MaTepUATBHON
touku. [Ipencrasienne o
COXpPaHEHNU MOMEHTA UMITYJIbCA B

16.10.2026

https://m.edso0.ru/NOYOC5X8F



https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

HCHTPAJIbHBIX IMOJIAX

35

Pemrenue 3amau

19.10.2026

https://m.edsoo.ru/K8E4E7T8C

36

PaGota criel Ha MaJIOM U Ha
KOHCYHOM HCpCMeH_IeHI/II/I.
I'paduueckoe npeacTaBIcHNE
paboThI crjIbl. MOIHOCTD CHJIBI

20.10.2026

https://m.edso0.ru/J6Y7G1P6U

37

Kunernueckas sneprus. Teopema
06 N3MEHEHUN KHHETHYECKOU
SHEPTUU MAaTePHAIBHOI TOUKU

21.10.2026

https://m.eds00.ru/S4J0G3F7F

38

[TorenumanpHbIe U
HEMOTEHUMAJIbHBIE CHUJIBI.
[TorenmanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

22.10.2026

https://m.edsoo.ru/V6DOK4X1K

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
CHJI C UBMEHEHHEM MEXaHHYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEpPruu

23.10.2026

https://m.edsoo.ru/O4W7V2Q7F

40

Ypyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymn nis uaeansHOU
KHUJKOCTU

05.11.2026

https://m.eds00.ru/Q7M5M104X

41

42

KonrtponsHas pabora no Teme

"3aKOHBI COXpaHEHUS B MEXaHUKE
PazButue npencrasnenuii o

npupoe TeroThl. OCHOBHBIE
nonoxxeaust MKT. uddyzust.

06.11.2026

09.11.2026

https://m.edsoo.ru/V5A0M7VOM

https://m.edso0.ru/Z2Z1K6Q9l



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

bpoyHOBCKOE 1BUXKEHUE

CtpoeHue ra3000pa3HbIX, KUIKUX U 10.11.2026
. X
43 TEEPABIX Ter APAICTEP ABIDRCHIA https://m.edso00.ru/B9B2G7L9X
Y B3aUMOJICHCTBUS YaCTHI]
BEILIECTBA
Macca u pazMepbl MOJIEKYJ 11.11.2026
44 (atomoB). KomvecTBo BemiecTa. https://m.edsoo.ru/ESO5UIWT7T
[TocTostnuast ABoraapo
T .T 12.11.2026
45 PMICPILYPE. SEILIOBO® https://m.edso00.ru/AdX5TEH2F
paBHoBecue. [Ikana [{enbcus
46 Pemenue 3amaq 13.11.2026 https://m.edsoo.ru/C4K6RIL3P
47 WneanpHbiii ras. ["a30Bbie 3aKOHBI 16.11.2026 https://m.eds00.ru/B507R9S5X
YpaBuenue M - 17.11.2026
48 P BHUHH eracieena https://m.edsoo.ru/K0B8I1O7F
Kianeiipona. Penienue 3anau
AGcomtoTHas TemrepaTypa. 3akoH 18.11.2026
49 patyp https://m.eds00.ru/J8U003U0Q
JansToHa
H3onporiecchl B uaeaabHOM rase ¢ 19.11.2026
50 MTOCTOSTHHBIM KOJIMYECTBOM https://m.edso00.ru/U2Z5G1F6C
BEILIECTBA
I'paduueckoe npencrapieHue 20.11.2026
51 M30IPOIIECCOB: U30TEPMA, U30X0Pa, https://m.edso00.ru/U6J2Y4N1Z
n3obapa
52 OcnoBnoe ypaBHeHne MKT 23.11.2026 https://m.edso00.ru/T4X8T2I7K
53 Pemrenue 3anau 24.11.2026 https://m.edsoo.ru/U4E8L2Z7L
54 CBs3b a0COIOTHOI TeMIepaTypbl 25.11.2026 https://m.edsoo.ru/Y2D7V8V5G



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeaHel KHHETUYECKON dHEpTruei
MOCTYNATENbHOTO TEIJIOBOTO
JBUKEHUSI €€ 4acTHIl

55

O00011IeHIE U CUCTEMATHU3ALIS
3ganui mo reme "Ocuossl MKT"

26.11.2026

https://m.edsoo.ru/D8P4F8V2U

56

57

58

59

60

KonTposbHas padoTa 1o Teme
"OcHoBel MKT"

TepmoamHaMuyeckas CUCTEMA.
3aganue BHEIIHUX ycinoBuil s T/
cucTeMbl. BHeniHue u BHyTpeHHUE
napametpsl. [lapametpsr T/]
CUCTEMBI KaK CpEJIHUE 3HAUCHUS
BCJIMYMH, OIIMCHIBAIOIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe Hauaso TepMogMHAMUKH.
CamonpounsBonbHas penakcanus T/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mopaenb uieanbHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTHU 3TOU MOJEIH
YpaBHenue Menpeneena-
Kianeiipona u BeipaxkeHue 1is
BHYTPEHHEH HEpruun

27.11.2026

30.11.2026

01.12.2026

02.12.2026

03.12.2026

https://m.edsoo.ru/A6RSM1N4A

https://m.edsoo.ru/YOC1H8J7N

https://m.edsoo.ru/J219X6K4F

https://m.edsoo.ru/J2W1R8U2X

https://m.edso0.ru/Y9K7T909E

61

BeIpaxxenue niis BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
UJCATBHOTO Ta3a.
KBazucratnueckue u
HECTAaTUYECKUE IPOLECCHI

04.12.2026

https://m.edsoo.ru/Z5E1E3H60Q



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q

62

OnemeHTapHas paboTa B
TepMoaMHAMUKe. Berancienue
paboThl o rpaduKy mporecca Ha
pV-nuarpamme

07.12.2026

https://m.edso0.ru/L8B7V8S9F

63

Temnonepenaya kak crnocoo
W3MEHEHUS BHYTPEHHEH YHEpruun
TJI cuctembl 6€3 COBEPIICHHS
paboThl

08.12.2026

https://m.edsoo.ru/P4V7B5Z7C

64

65

66

67

KonBekuusi, TEmonpoBOIHOCTb,
W3JIy4YCHHUE

KommyecTBO TEIIIOTHI.
TennoéMkocTh Teaa. Y aenbHasa U

MOJISIpHAst TEIUIOEMKOCTH BEIIECTBA.

VY enpHas TeniaoTa CropaHus
TOILJINBA

Pacuér xonnyecTBa TEIIIOTHI IPU
Temioneperaye

[TonsTre 06 aquabaTHOM mpoiiecce.
[IepBblii 3aKOH TEPMOAUHAMUKHU

09.12.2026

10.12.2026

11.12.2026

14.12.2026

https://m.edsoo.ru/L4G9S4Y30Q

https://m.edsoo.ru/O5L706K8X

https://m.edsoo.ru/KOW3S4V8H

https://m.edsoo0.ru/K313S5V5I

68

KonuuecTBo TemnoTs! u paboTa kKak
MEpbl U3MEHEHHSI BHYTPEHHEHN
sHepruu T/I cuctemsl

15.12.2026

https://m.edsoo.ru/T8W2L9F8W

69

70

Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
PAaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeobparumocTh
MIPUPOTHBIX MTPOIIECCOB

[IpuHIUIIBI AENCTBUS TEMIOBBIX
mamuH. KITJ]

16.12.2026

17.12.2026

https://m.edso00.ru/SOU9K1D3R

https://m.edso0.ru/C2N3T4D6W



https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W

71

MaxkcumanbsHoe 3Hauenue KIIJ1.
[uxn Kapno

18.12.2026

https://m.eds00.ru/F6V1L5M3S

72

73

Pemenue 3agau

OKOJIOTUYECKHE aCIICKThI
HCIIOIL30BaHUS TEIJIOBBIX
nsurareneil. TeroBoe 3arpsisHEHHE
OKpY>Kalolleu cpeibl

21.12.2026

22.12.2026

https://m.edsoo.ru/X315X315P

https://m.edsoo.ru/U2W6I10Y7Z

74

75

76

Pemenue 3agau

O000I11IeHIE U CUCTEMATU3AIUS
3HaHui o teme "TepMoarHaMUKa.
TermtoBeie MaIuHbL"

KonTponbnas pabora no teme

"Tepmonunamuka. TenaoBbie
MAaIITUHEL"

23.12.2026

24.12.2026

25.12.2026

https://m.edsoo.ru/Z8HO0D1U11

https://m.edsoo.ru/W3N1Z4060

https://m.edsoo.ru/R3A4N3V9I

77

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue u kunenue. Y nejibHast
TeII0Ta MapooOpa3oBaHUs

28.12.2026

https://m.edsoo.ru/U8J6E6WEN

78

79

HaceliiieHHble 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH U JaBJICHUS
HACBILEHHOTO ITapa OT
TEMIIEPATYPHI, UX HE3aBUCUMOCTD
0T 00bEMa HACKIILIEHHOTO Mapa.
3aBUCUMOCTD TEMIIEPATYpPBI
KUIIEHUS OT JaBJICHUS B KHUJIKOCTH

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS
1 OTHOCHUTEIbHAS BIaKHOCTh

29.12.2026

30.12.2026

https://m.edso0.ru/C7E1VOP2V

https://m.edsoo.ru/H2R4A4B0OR



https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R

80

81

82

Pemenue 3agau

TBépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHU30TPOIHS
CBOMCTB KpHUCTAJUIOB

[1naBneHue u KpUCTAUIU3ALIMSL.

VY aenbHas TEMIOTAa MJIABICHUS.
CyOmumariust

11.01.2027

12.01.2027

13.01.2027

https://m.edsoo.ru/R2A2T9NSH

https://m.edsoo.ru/T9T5B3X8V

https://m.edso0.ru/Z005N4E4N

83

Hedopmariu TBEPAOTO TENA.
Pactsxenue u cxatue. Caur.
Monyis HOnra. [Ipenen ynpyrux
nedopmaruit

14.01.2027

https://m.edso0.ru/K3E401P7T

84

TennoBoe pacmMpeHne KuIKoCTen
U TBEPJBIX TEJl. AHTAPMOHU3M
TEIUIOBBIX KOJIeOaHUH YacTHIL
BEIIECTBA

15.01.2027

https://m.edsoo.ru/X5S8LODI9R

85

86

[IpeobOpazoBanue sHEpTUU B
(ha30BbIX Mepexo1ax

ypaBHeHI/IC TEIIOBOro OajlaHca

18.01.2027

19.01.2027

https://m.edsoo0.ru/D2C1IW2T0T

https://m.edsoo.ru/H3B3X1C3Z

87

88

89

Pemenue 3agau

IToBepXHOCTHOE HATSKEHHE.
Kanunnsapuele sBnenus. /laBnenue
10J1 HICKPUBJIEHHOM MOBEPXHOCTHIO
xunkoctu. Popmyna Jlammaca
O06o0011eHre U cUCTeMaTU3aIUs
3HaHMUU 110 TeMe "ArperaTHble
cocTosiHus BerecTBa. Da3oBble

20.01.2027

21.01.2027

22.01.2027

https://m.edsoo.ru/L5X2J4N7N

https://m.eds00.ru/G3L1G1K7P

https://m.edsoo.ru/E2S6F6H4M



https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M

nepexonr"

90

91

92

93

KontponbHas pabora no reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble nIepexoab"

DnexTpusanus Tea u eé
MPOSIBJIICHUS. DIIEKTPUUECKUI
3apsj. [IBa Buaa 31eKTpUUYECKUX
3apsanoB. [IpoBoHuKY,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI
DNeMEeHTapHBIN 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

B3aumMopeiicTBue 3apsioB.
Toueunsie 3apsiabl. 3akoH Kynona

25.01.2027

26.01.2027

27.01.2027

28.01.2027

https://m.edsoo.ru/X2N4L7H4Q

https://m.edso0.ru/G8K0DIK2K

https://m.edsoo.ru/X5N5T8120

https://m.edsoo.ru/A7C8A3B1A

94

95

Pemenue 3amau

Onexrpuueckoe none. Ero nelicteue
Ha JJIEKTPUYECKUE 3aps/bl

29.01.2027

01.02.2027

https://m.edsoo.ru/Z5N4C2D9W

https://m.edso00.ru/G7S6V7S0T

96

Hanpssk€HHOCTB DIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
HaNpPsKEHHOCTU IIEKTPUUECKOTO
nojisi. OJHOPOJHOE IEKTPUUECKOE
oJie

02.02.2027

https://m.edsoo.ru/L3B8L4U7S

97

IToreHnmmuaabHOCTH
BJIEKTPOCTATHYECKOTO MOJIA.
Pa3nocTh MOTEHITUATIOB U
HaINpsHKEHUE

03.02.2027

https://m.eds00.ru/P2S9Z3R2X

98

[ToreHnimanpHas HEPTHS 3apa1a B
3IEKTPOCTATHYECKOM II0JIE.

04.02.2027

https://m.edsoo.ru/N2C1X5X8H



https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H

[ToreHman 3JIeKTPOCTaTUYECKOT O
T10JIst

99

100

101

CBs13b HaNPSYKEHHOCTHU OIS U
Pa3HOCTH NOTEHLIUAJIOB JIst
ANEKTPOCTATUYECKOTO MO
[IpuHnun cyneprno3unuun
AIEKTPUUYECKUX TOJIEH

Pemenue 3agau

05.02.2027

08.02.2027

09.02.2027

https://m.edsoo.ru/VOA4F8L7L

https://m.eds00.ru/Q900B0A5X

https://m.edsoo.ru/lI4N4C3B3K

102

103

104

ITone Toueunoro 3apsaa. [lome
PaBHOMEPHO 3apsHKEHHON chephl

[Tone paBHOMEPHO 3apsKEHHOTO 1O
00BEMy miapa. [lone paBHOMEpHO
3apsOKCHHON OECKOHEYHOM
IIJIOCKOCTH

[IpoBoaHUKY B
3IEKTPOCTATUUECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsJI0B

10.02.2027

11.02.2027

12.02.2027

https://m.edsoo.ru/X9D6D2A10

https://m.edsoo.ru/B5M8D6D8V

https://m.edso0.ru/R3G3V205V

105

106

107

JIMBIEeKTPUKY U MOJTYIPOBOAHUKY B
ANEKTPOCTATUYECKOM T10J1€
Kongencarop. OneKTpoEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT'0 KOHAEHCAaTopa

HapaﬂnenLHoe COCOAUHECHUC
KOHACHCATOPOB

15.02.2027

16.02.2027

17.02.2027

https://m.edsoo.ru/E2H2J8B2N

https://m.edsoo.ru/X6P8SW7EOR

https://m.edsoo.ru/B5X6R7V3Z

108

TlocienoBaTenbHOE COEIUHEHUE
KOHJIEHCATOPOB

18.02.2027

https://m.edso00.ru/S8G7N8D8K

109

3Hepm${ 3apSAKCHHOTO

19.02.2027

https://m.edso0.ru/W1M2B00Q6G



https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G

KOHJICHCATOpa

110 Pemenue 3amau 20.02.2027 https://m.edso0.ru/Q8K22602D
BIDKEHUE 3apsSDKEHHOU YacTUIIBI B 24.02.2027

111 A P t https://m.edsoo.ru/R7S5J7N3R
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemenue 3amau 25.02.2027 https://m.edsoo.ru/FSLAD4AAT
O00011IeHIE U CUCTEMATHU3ALIS 26.02.2027

113 3HaHUH MO TeMe "DIEeKTpUYECcKoe https://m.eds00.ru/10T3J313U
noJe"
KonrpomnsHas padora 110 TemMe 01.03.2027

114 o0 P ! https://m.eds00.ru/E902C9I5)

DNeKTpruYecKoe moJie

Cuia Toka. [TIocTOSIHHBIH TOK. 02.03.2027

115 VYcnoBust cyiiecTBOBaHUS https://m.eds00.ru/C9P3V4X1Q
MTOCTOSTHHOTO JIEKTPUUECKOT'O TOKA
Hcrounuku Toka. Hanpsokenue u 03.03.2027

116 p https://m.edsoo.ru/X2W9F5Q1A
OJIC
3axon Oma g ydacTKa IENH. 04.03.2027

117 sy H hitps://m.eds00.ru/P6GIMIT5EX
DNEeKTPUIECKOe COMPOTUBIICHUE
3aBUCUMOCTB COIIPOTUBIICHUS 05.03.2027
OTHOPOJIHOT'O IIPOBO, a OT €ro

118 FIHOPO POBOJHHKA OT € https://m.eds00.ru/M8S501T4Y
JUTMHBI U TUJIOIIA U TIOTIEPEIHOTO
CEYEHUS
VY neiapHOE CONPOTHUBIICHHE 09.03.2027

119 A p https://m.eds00.ru/R5L 1EOD5G
BemiecTBa. Pemenue 3amau
[TocnenoBarenbHOE, MapaJIEIbHOE, 10.03.2027

120 CMEIIaHHOE COEINHEHNE https://m.edsoo.ru/I6T2S002K

IIPpOBOAHHUKOB



https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K

Pacuér pa3BeTBIEHHBIX 11.03.2027

121 aNeKTpudecKux 1enei. [Ipapmma https://m.edsoo.ru/D9P9Z8LEY
Kupxroda

122 Pemtenue 3amau 12.03.2027 https://m.edso00.ru/T308R7G7V
Pa6 (S e . 15.03.2027

123 abOTa SCKIPHHCCROTO TOKA hittps://m.eds00.ru/G2BIYODIK
3akoH J[xoyns —Jlenna

124 Pemtenue 3amau 16.03.2027 https://m.edsoo.ru/B6QOA3R7S
MOIIIHOCTB 3JIEKTPUYECKOTO TOKA. 17.03.2027

125 TemnoBas MOIIIHOCTb, BbIAEIIEMast https://m.edsoo.ru/E3V4R2Z1N
Ha Pe3nCTOpe

126 Pemenue 3aya4 18.03.2027  htps://m.eds00.ru/ATY7X9EST
3J1C 1 BHYTpEHHEE CONPOTUBIICHUE 19.03.2027

127 A yIp p https://m.edso0.ru/ROK4Y6Q3X
WCTOYHHUKA TOKA
3axon Oma mis 7 22.03.2027

128 VH fosmon . https://m.edso0.ru/S9H7C2Q3V
(3aMKHYTOM) SJIEKTPUUECKOH 1IeTTH

129 Pemenue 3amau 23.03.2027 https://m.edso0.ru/O5E7N7X7M

130 MOoIIHOCTh UICTOYHUKA TOKA 24.03.2027 https://m.edsoo.ru/F7Z7VV5E2Z

131 KopoTtkoe 3ambikanme 25.03.2027 https://m.edso0.ru/O9B3P4D4R
Konnencaro e OCTOSIHHOT'O 26.03.2027

132 FACHCATOP B HETH HOCTOARAOT https://m.edsoo.ru/G5A4E2A5S
TOKa

133 Pemienme 3ama4 05.04.2027  piins://m.eds00.ru/PEX4GIEII
P 06.04.2027

134 CHICHHE Sa/a O TeMe https://m.edsoo.ru/FOW6I19G6K

"TIoCTOSIHHBIN IEKTPUUECKUI TOK"



https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K

135

Pemenue 3agau no reme
"IToCTOSIHHBIN NEKTPUUECKUN TOK"

07.04.2027

https://m.edso0.ru/X00Q4F9C0Z

136

137

138

Pewenue 3amad o reme
"IIoCTOSIHHBIN 31EKTPUUECKUH TOK"

O0001IeHrEe U cUCcTeEMaTU3 AU
3HaHUH 110 TeMme "IloCcTOSTHHBIN
AJIEKTPUYECKUM TOK"

KonTponbnas pabora no teme
"ITocTOSIHHBIN JIEKTPUUECKUN TOK"

08.04.2027

09.04.2027

12.04.2027

https://m.edsoo.ru/U5Z2H9W2J

https://m.edsoo.ru/F4K6G3W3l

https://m.edso0.ru/KOX6Q4X7X

139

DneKkTpruyecKasi MpoOBOAUMOCTD
Pa3IMYHBIX BEIECTB.
DNEeKTPUUYECKHUI TOK B METaJIJIaX.
CBepxIpoBOIMMOCTh

13.04.2027

https://m.edsoo.ru/USHI9F6V30

140

141

142

DNEeKTpUUECKUN TOK B pacTBOpax U
pacmiaBax 3JeKTPOJIUTOB. 3aKOHbI
®@apages 1S AIEKTPoIU3a

DNEeKTpUYECKHUI TOK B raszax.
IIna3zma

DNEeKTPUUYECKHUI TOK B BAaKyyMe.
Bakyymubie npu0opbl

14.04.2027

15.04.2027

16.04.2027

https://m.edsoo.ru/C7T7U0B3T

https://m.edsoo0.ru/O403R6E3A

https://m.edsoo.ru/BSE3FOW1A

143

144

DNEeKTPUIECKHUI TOK B
TTOJTYIIPOBOTHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

19.04.2027

20.04.2027

https://m.edsoo0.ru/C1K708F1P

https://m.edsoo.ru/HOY2P3Y5Z

145

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa U
HaIIpsKEHUS B LIETIH ITOCTOSIHHOTO
TOKa IIPYU ITOMOLIY aHAJIOTOBBIX U
U(POBBIX U3MEPHUTEITBHBIX

21.04.2027

https://m.edsoo.ru/A5N5C5X7Z



https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z

146

npubopoB" uin "3HaKOMCTBO C
nudpoBoii maboparopueit mo
¢usuke. [Ipumeps! u3MepeHus
(bu3MYECKUX BEJIMYHMH MPH MIOMOIIU
KOMIIBIOTEPHBIX IATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIEICHUs
MTHOBEHHOM cKopocTh"

22.04.2027

https://m.edso0.ru/Z1D4N7I7Y

147

148

149

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSAMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOU
miockoctu" nwin "Ucciaenosanue
3aBUCUMOCTH IIyTU OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUs
CBOOOHOTO NaieHus " Win
"N3yueHue NBUKEHUS TeNa,
OpOILIEHHOTO TOPU30HTAIBHO"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY>KHOCTH C ITOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIn
"HccnmenqoBanne 3aBUCHMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasTHHKA OT €r0 mapaMeTpoB"

23.04.2027

26.04.2027

27.04.2027

https://m.edso00.ru/Z8Q1J8D3K

https://m.edso00.ru/G1TOK9D60O

https://m.edsoo.ru/P4Q4M9V70



https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K
https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O

150

151

@uU3NYECKUM PAKTUKYM 110 TEME
"M3MepeHue paBHOCHCTBYIOLIECH
CHWJIBI TP ABM>KEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WK
"I[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 1Mo HaKJIOHHOH TTOCKOCTH
Ha 3a/IaHHOE PAcCTOSIHUE OT €ro
Macchl”

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTrOCTH, BO3HUKAIOIIHNX B
MPY>KUHE U PE3UHOBOM 00pasiie, OT
ux gedopmarnun" wim "Uzyuenue
JIBUKCHHS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUit
omoK"

28.04.2027

https://m.edsoo.ru/T9O8A9P5B

29.04.2027

https://m.edsoo.ru/ROWOKOP8Y

152

153

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune k03P PuIeHTa TpeHus
110 BEJIMYUHE YTIIOBOTO

KO3 pHIMEeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C NTEPEMEHHBIM

K03 dULIeHTOM TpeHUs" Win
"U3y4yeHue IBUKEHUS rpy3a Ha
BaJly C TpeHueM"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui

30.04.2027

https://m.edsoo.ru/Q2N1Z9F5F

04.05.2027
https://m.edsoo.ru/O5M1B2R0V



https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V

154

155

paBHOBECHS TBEPAOTO TENA,
HMMEIOILETO OCh BpalleHus!" Win
"KonctpynpoBaHnre KpOHIITEHHOB U
pacyér cui ynpyroctu" uim
"N3ydyeHue ycTOMYUBOCTH TBEPAOTO
TeJa, UMEIOLIEro IIOIalb Onops"”

DU3NYECKUI TPAKTUKYM I10 TEME
"M3Mmepenue uMmysbca Tela 1o
TOPMO3HOMY ITyTH" WK
"M3MepeHue CUibl TATM, CKOPOCTH
MOJICTH SJICKTPOMOOHIIS 1
MOIIHOCTH CUJIBI TSTU" WIH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue coxpaHeHUs
HMITYJIbCA IIPH YIPYTOM
B3auMozeiicTBun" wim "M3mepenue
KMHETHYECKOM YHEPruu Tella Mo
TOPMO3HOMY IIyTH"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUUECKOTrO
nporiecca (PeKOMEHI0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" unu "M3ydenue
M30XOPHOTO Mpornecca” uiu
"N3yuenue nzobapHoro mporecca”
nmu "IIpoBepka ypaBHEeHUs
cocTostHUS"

05.05.2027

https://m.edsoo.ru/S3J0X3N8H

06.05.2027

https://m.edsoo.ru/I6C5P7G6C

156

Pu3nYeCKUil IPAKTUKYM 110 TEME

07.05.2027 ' https://m.eds00.ru/J8C7B2WSD



https://m.edsoo.ru/S3J0X3N8H
https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D

"U3mepenue ynenbHoi
TEIUIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBAHUS BellecTBa' UM
"HccienoBanue agnabaTHOro
npouecca” uiu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUIKOCTEH"

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Hiu
"N3mepeHue yaenbHON TEMI0ThI
raBieHus apaa" uim "U3yuenue
CBOMCTB HACBHIIIIEHHBIX MTAPOB'" WU
"N3mepenne abCoar0THON
BJIQKHOCTH BO3/lyXa U OLICHKa
Macchl IapoB B MOMEILIEHUHU".
N3mepenne koaddunmrerta
MMOBEPXHOCTHOT'O HATSKEHUS

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmtoienne mpeBparieHus
SHEPTUH 3aPSKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHS CBETOMOA" WIIN
"N3yueHne npoTekaHus TOKa B
LIETIH, COJIepKAIIe KOHaeHcaTop"
nnu "Pacnpenenenne pasHocTu

11.05.2027

12.05.2027

https://m.edso0.ru/K2E2N1C3N

https://m.eds00.ru/D0Z5T3X7H



https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/D0Z5T3X7H

MIOTEHLIMAJIOB (HAIPSKEHUs) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHIEHCATOPOB"

159

160

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"U3mepenue yeabHoro
CONPOTUBIICHUS TPOBOIHUKOB" UITN
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TOKA OT HAIPSLKEHUS J1J1s1 JIaMIIbl
HakaJuBaHUsA"

Ou3nyecKkuil MPakTUKyM IO TEME
"Habmronenue anexTpoaunsa" uim
"U3mepenue 3apsna
OJIHOBAJICHTHOI'O MOHA'" HJIN
"UccenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIepHOI XapaKTEepUCTUKU auoaa"

13.05.2027

14.05.2027

https://m.edso0.ru/Y607B2K7N

https://m.edsoo.ru/K8C6S1K4R

161

162

163

PesepBHrlIit ypok. O600111eHNE 1
cUCTeMaTu3alys 3HaHUI 0 TeMe
"Kunemartuka"

PesepBHelit ypok. O60011IeHNE 1
cUucTeMaTu3auus 3HaHUM 110 TeEMe
"lmaamuka"

PeseprubIil ypok. O60061eHIE 1

CUCTEMAaTH3alMsl 3HaHUH 110 TeEMe
"Craruka TBEpaoro tena'"

17.05.2027

18.05.2027

19.05.2027

https://m.edsoo.ru/C901M5N6L

https://m.edso0.ru/lJ3X7B7Z7Z

https://m.edsoo.ru/W9Z2G3L5U



https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U

164

PesepBHelil ypok. O600IICHHE 1
cCUCTeMaTu3alus 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

20.05.2027

https://m.edsoo.ru/Y8Z0W2N9C

165

PesepBHelil ypok. O000ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHUH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUIECKOM
Teopun"

21.05.2027

https://m.edso0.ru/D7Q5Y9Y9E

166

PesepBHeIit ypok. O000IICHHE 1
cCHCTEeMaTHU3alus 3HAaHUIA 110 TeMe
"Tepmoaunamuka. TernaoBbie
MaluHb!"

24.05.2027

https://m.edsoo.ru/I9N3R20Q4D

167

PesepBHeIit ypok. O000IICHHE 1
CUcreMarul3anuia 3HAHUI 10 TeME

"ArperaTHble COCTOSIHUSI BELLIECTBA.

®da3zoBbIe Iepexoab"

25.05.2027

https://m.edsoo.ru/B5P110S9H

168

169

170

PesepBHelIit ypok. O60011IeHNE 1
CUCTEeMaTu3anuda 3HAHUI 10 TeEME
"DnexTpuueckoe mose"

PesepBHelit ypok. O6001IeHNE U
cucTeMaTHU3alus 3HaHUH 1o Teme
"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

PesepBHelIit ypok. O60011IeHNE 1

CUCTEMAaTH3alMsl 3HaHUH 110 TeEMe
"ToKM B pa3In4HbIX cpenax”

26.05.2027

01.09.2026

02.09.2026

https://m.edsoo.ru/H8H5W3K5X

https://m.edsoo.ru/X8K1U9C2B

https://m.eds00.ru/O2E1T1H4Z

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16



https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PU3UYECKUX MOJICIIeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cUcTeMa OTCUETa, aDCOJIFOTHO TBEPIOE
TEJI0, UICAIBHBIN ra3; MOJEIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKHUI 3apsij] — PU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUKCHHWE, CBOOOIHOE TAaJeHHE Tel, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeN, U3MEHEHUE 00bEMa Tel
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHUe, KpUCTAJUIM3allls, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy IapaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE IBM)KEHHE, UCHOJb3Yys (PU3NUECKHUE BETUYUHBI:
KOOPJIMHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETHYEeCKas DSHEprus, IOTCHIMAIbHAs JHEPIUsi,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (PUM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora raza, KO3(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIJIOBOTO JBUTaTeNsl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYUH, UX OOO3HAYEHMS W €AMHUIIBI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HU3Y4YCHHBIC QJICKTPHUYICCKUC CBOMCTBA BCIICCTBA 151
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUYECKOE ToJie, HaANpsLKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; TP ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATH (PU3NYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NICCKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HeloTOHA, 3aKOH COXpaHEHHUS MEXaHUYCCKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATIBHBIX CUCTEM OTCYETA; MOJICKYJIIPHO-KHHETHYCCKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JIBHXKCHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypow,
NEpBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pas3iudvarh CIOBECHYIO (OpPMYITHUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUIBI, 00JacTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MaCHOTO
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopMymupoBath npodiemy (3aady) u TUIOTE3y YIeOHOro 3KCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXIy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBATh  pPE3yNbTaThl TOJYyYEHHOW  3aBUCHMOCTH
GU3MYEeCKUX BEIWMYMH B BHJE TAaOMUI[ U TpapuUKOB, J€JIaTh BBIBOABI I10
pe3yabpTaTaM UCCIIeI0BAHUS

CobmoiaTe mpaBmiia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIIETIOBaHU B
pamMkKax  y4eOHOrO  OJKCHepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C MCIONIb30BAaHUEM U3MEPUTEIbHBIX YCTPOMCTB U
1a60paTOPHOTO 000PYIOBAHMS

Pemats pacu€rHble 3aaud C SBHO 3aJaHHON (U3WUYECKON MOJENbIo,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACTATh (PU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemiate Ka4C€CTBCHHLBIC 3agaqu: BBICTPAaNBATh JJOTHYCCKH
HCIIPOTUBOPCUUBYIO ILICIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTHU U q)HSI/I‘IeCKI/Ie SIBJICHUA

10.15

Hcnonb3oBate  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH U TOHMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpETallid ¥ TpPeJICTaBIeHUs Y4eOHOH U  HayYHO-TOMYJISIPHON
uHPOpPMALIMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHATM3UPOBATH MOJTy4aeMyro HH(pOpMAIUio

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KH3HH
s oOecrieueHrss 0€30MACHOCTH TpH  OOpallleHHH ¢ NpuOoOpaMH H
TEXHUYECKHMHU YCTPOMCTBaMU, JUISI COXPAHEHHS 370POBbS U COOIIOIACHUS
HOPM 5KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIEHO PACHpPEeNiaTh 00I3aHHOCTH U
IUTAHUPOBATh JEATEIIBHOCTh B HECTaHJAPTHBIX CUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYNIbl B PpELICHHUE
paccMarpuBaeMoi PoOIEMBI

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Koa npoBepsiemoro

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

pasaejia 3JIEMEHTA

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

®uszuka — Hayka o mnpupoje. Hayunsle MeTonbl
ITO3HAHMSI OKpYKaroLero Mupa. Poss sxkcnepumenTa

11 U TEOpUM B TIIpollecce€ IMO3HAHUS IPHUPOABI.
DKCIepUMEHT B (pU3UKe
1 MopnennpoBanue ¢usnyeckux  SIBICHUUN u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBl W TEOpUU. [ paHUIBI TPUMEHHUMOCTH
1.2 ¢u3nueckux 3akoHOB. [IpMHIMII COOTBETCTBHUS.
Pore u wMecro ¢usuku B (HopMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
NPAaKTUYECKOH J1eATeNbHOCTH JIF0AeH
2 MEXAHUKA
KMHEMATUKA
2.1 911 Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD

MECXaHUYCCKOIo  JIBHXKCHUA. Cucrema orcuéra.



Tpaexropus

2.12

2.1.3

2.14

[Tepemerienre, CcKOpocTb (CpeiHsAs  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaAIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHUCTEMbI KOOPJMHAT.
CrnoxeHue nepeMelIeHUN U CI0KEHUE CKOPOCTE

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEUHOE
nBukeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOpEHHUS, IyTH U IEepeMELICHUs
MaTepualbHOU TOYKU OT BPEMEHHU

CBoboaHOE majieHne. Y CKOpeHHue CBOOOTHOTO
majgeHust

2.15

Kpusosunelinoe JIBUYKEHUE. PaBrOMepHOE
JBIDKEHUE MAaTepUaibHOM TOYKH IO OKPY>KHOCTH.
VYrioBas cKOpOCTh, JIMHEWHAs CKOpocTb. llepuon u
yactoTa. LleHTpocTpeMuTenbHOe yCKOpEeHne

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHaps0B, LIEIHBIE U PEMEHHBIE ITEpeJadn

2.1.7

[Tpaktuyeckue pabotTel. M3MepeHue MrHOBEHHOMN
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXIY
MyTSAMH, IIPONICHHBIMU TEIOM 3a
[IOCJIEZIOBATEIbHBIE PABHBIE MPOMEXYTKH BpPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBUKEHUU C HadaJlbHOU
CKOPOCTBIO, PaBHO Hyir0. 3yueHue IBUKECHMS
IIapuKa B BS3KOW XUAKOCTH. V3ydeHHe ABMKEHMS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

2.2.1

2.2.2

JTMHAMUKA

IIpunuun orHocutensHocTH ['amunes. Ilepsbii
3akoH HerotoHa. IHEpumanpHbIe CUCTEMBI OTCUETA

Macca tena. Cuina. [IpuHIun cyneprno3uuuy cuil

2.2.3

224

2.2.5

Bropoii 3akoH HproTOHA 151 MaTepUAIBHON TOYKH B
uHepuuanbHoi cucteme otcuéra (MCO). Tperuit
3akoH HploTOHa J171s1 MaTepHallbHbIX TOYEK

3akoH BceMUpHOro TaroreHus. Cuila TSDKECTH.
IlepBas kocMHuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHUS
CKOJIbKEHUS U cuiia TpeHus nokos. Koadpdunuent
Tperust. Cuia CONpOTUBICHUS MPU JBUKEHUH Teja
B ’KHMJIKOCTHU WJIU Ta3e

2.2.7

[ToctrynatensHoe W  BpamiaTelbHOE  JIBUKEHUE
a0COJIIOTHO TBEPJOTO Tela




2.2.8

MoOMEHT CHJIBI OTHOCHUTEIILHO OCH BpaliucHu.

[1meyo cumbl. Y caoBus paBHOBECHS TBEPAOrO TEa B
HNCO

2.2.9

2.2.10

TexHu4eckue yCTpONCTBA: NOAIIUIIHUKY, ABUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB

[IpakTuueckue paboTbl. UM3ydeHWe  JIBUKEHHS
Opycka 10 HAKJIOHHOM MJIOCKOCTH MO ACHCTBHEM
HecKosIbKuX cui. MccienoBaHue 3aBUCUMOCTH CHI
YIPYroCTH, BO3HUKAOIMX B JehOpMHUPYEMOid
NpYy)XKWHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
negopmanuu. MccnenoBanue yciaoBUN pPaBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPALLEHUS

2.3

2.3.1

3AKOHBI COXPAHEHUWA B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKMH, CHUCTCMBI
MAaTCPHAJIBbHBIX TOYCK. I/IMHYJ'IBC CHJIBI 1 UBMCHCHHC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenust umiyiabca B MMCO. PeaktuBHOe
JIBIDKEHUE

2.3.3
2.34

Pa6Gora cubl

MoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

2.3.8

Kunernueckass 5SHepruss MaTepHAIBHOM  TOYKH.
TeopeMao KMNHETUYECKOW SHEPTUHU

[TorenuuanbHas sHeprus. [loTeHIMaTIbHAS YHEPIHs
yIpyro nedopMUPOBaHHOM IPY>KUHBI.
HOTCHHI/IaJ'II)Hafl 3H€pFI/I$[ TCJ1a B6J'II/I?,I/I HOBerHOCTI/I
Semnn

IloTeHunanbHBIE 1 HEMOTECHIIMAIbHEIEC CHIIBI. CBs3b
pa6OTLI HCIMOTCHIHUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHHUYECKOM OHCpIrun CUCTEMbI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYIEeCKOM SHEPIrUun

anyrI/Ie " HCYIPYTHUEC CTOJIKHOBCHUA

2.3.9

2.3.10

TexHu4yeckne  yCTpOMCTBA:  JBWIKEHUE  PAKeT,
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[TpakTuyeckue paboTsl. M3yueHune cBs3u CKOpOCTEH
Teln Ipu Heynpyrom ynape. HMccimenoBanue cBsizu
paboTBl CHJIBI C UW3MEHCHHEM MEXaHHYeCKOU
SHEPTUHU Tea

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

311

OcHOBHEBIC ITOJIOXKCHUA MOJICKYJIAPHO-
KUHETHISCKOMN TCOpHUU. BpOYHOBCKOC JABHKCHUC.



3.2

Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBUSA
YaCTHII BEIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHust rasoB, XKUIAKOCTEH M TBEPIBIX
Tell U OOBSACHEHHE CBOWCTB BeEIIECTBA Ha OCHOBE
STHUX MOJIeJIeH

Macca MOJIEKYJI. KomnnuectBo BEIIECTBA.
[TocrosinHast ABorazipo

TermmmoBoe  paBHoBecue. Temmepatypa u €
m3Mmepenue. [lkana remnepatyp Llenbcus

3.15

Monens wupeanpHOro raza. OCHOBHOE YpaBHEHHE
MOHGKYHHPHO-KI/IHCTI/ILICCKOI;'I TCOpHUU HACAIIBHOIO
rasa

3.1.6

3.1.7

AOGcomoTHas Temreparypa Kak Mepa cCpeaHei
KMHETUYECKOM JHEPruu  TEIUIOBOIO  JIBHIKCHUS
yactul rasa. [lIkama remneparyp KenbBuna

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlaneTOHA

3.1.8

["a3oBble 3ak0HBI. M301poliecchl B HCAIBHOM T'a3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
n30Xxopa, n3odapa

3.1.9

3.1.10

TexHu4eckue ycTpoicTBa: TepMOMETP, OapoMeTp
[TpakTuueckue paboThl. M3mepeHue macchl Bo3ayxa
B KJIacCHOW KoMmHate. VMccienoBanue 3aBUCHMOCTU
MEXJYy IapaMeTpaMu COCTOSIHUS Pa3pPEKEHHOIO
rasa

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

3.2.3

3.2.4

TepmonnHamuueckas cucrema. BnyTtpeHnnss
SHEPrusi TEPMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

KomnyectBo Temnotsl u  paborta. BHyTpenHss
SHEPIUs OJJHOATOMHOI'O UEaIBHOIO rasa

Bungsr TEIUIONEepeIayun: TEIUIONPOBOJHOCTD,
KOHBEKLMsA, U3JIy4eHue. TermoéMKOCTb  Tena.
VaenoHasg  TemI0€MKOCTh  BemlecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IPU TEILIONEpe1aue

IlepBbIii 3ak0H TepMOAMHAMUKHU. [Ipumenenue

IIEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IpOLIECCaM.
['paduueckas uHTEpIIpeTalyst padboThI ra3a

3.25

TennoBele  MammHbl.  [IpuHIMnel  nelcTBUA
TerioBbIx MamuH. [IpeoOpa3oBaHus sHepruum B
TEIJIOBBIX MamuHax. Koadduiuent monae3Horo



nerictBus (nanee — KITJ1) termoBoit Mammuabl. [{uki
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepmoauHamuku. HeoOpatnuMocTh
IIpOLECCOB B Ipupoae. TemioBble JBUTrATENU.
DKOJIOruYecKre mpoodIeMbl TEIUIOHEPTeTHKU

TexHuuyeckue ycTpoiicTBa: JBUTATeNb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHTUIIHOHEP

[Ipaktnueckue pabotel. M3mepenuwe yaenbHOH
TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3oBanne u KouaeHcauusa. lcnapenue u

3.3.1 KUIICHUE. YJIeJabHas TEIUIoTa IapooOpa3oBaHUS.
3aBUCHUMOCTh TeMIIepaTyphl KUTMICHUS OT 1aBICHUS
332 AOCOI0THAs U OTHOCUTEIIbHAS BJIAXKHOCTh BO3yXa.
o HachlieHHbIi nap
TBépnoe Ttenmo. Kpucramimueckue u amopdHble
3.3.3 Tesna. AHU3OTPOINHUS CBOWCTB KpUCTAIUIOB. JKuakue
23 Kkpuctaisl. COBpeMEHHbBIE MaTepHAIIBI
' 334 [InaBnenue M KpucTauM3anus. YelbHas TEIUoTa
h mnasienns. Cyonumanms
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETD u
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH IOTyYCHHS
h COBPEMEHHBIX  MaTe€puajoB, B TOM  YHCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [TpakTnyeckue paboTel. M3MepeHue BIIAXKHOCTH
o BO31yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpuzanus Ten. OneKkTpuueckuil 3apsn. JlBa
- BHJIA DJICKTPUYECKHUX 3aPsII0B
4.1.2 IIpoBOTHUMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3anmoneiictue 3apsaoB. 3akoH Kynona
4.1 DneKTpUIecKoe roJe. HanpsxénaocTs
4.1.5 anekTpudeckoro mons. I[lpuHuun cynepno3uiuu.
JIvHAM HANIPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS
416 Pabora cuII AJIEKTPOCTATUYECKOTO HOJISL.
o [MTotenmuain. Pa3HOCTh MOTEHIIMAIOB
417 [TpoBOMTHUKKM W AMINEKTPUKH B  TMOCTOSHHOM

SJICKTPHUYCCKOM IIoJIc. I[I/IC-)HGKTpI/I‘ICCKaH



MPOHUITACMOCTDb

4.1.8

4.1.9

4.1.10

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh
IUIOCKOTO KOHJAEHCAaTopa. OHEpPrus 3apsyKEHHOrOo

KOHJIEHCcaTopa

Texnuueckue yCTpoOiicTBA: AIIEKTPOCKOTI,
AIIEKTPOMETP, AIEKTPOCTaTUYECKAs 3aIuTa,
3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,

KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue paboTHI. Nsmepenne
AIEKTPOEMKOCTH KOHJIEHCATOPa

4.2

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

YcnoBus CYyILIECTBOBAHUS HOCTOSIHHOT'O
aneKTpudeckoro Toka. Mcrounmku toka. Cuma Toxa.
ITocTOsTHHEBII TOK

Hanpspkenue. 3akon Oma 715 ydacTka Lemnu

4.2.3

4.2.4

4.2.5

DnexTpuueckoe COIPOTHUBIICHUE. VYnenbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI{OB&TCJ’IBHOG, mapajujiCjbHOC, CMCIIAaHHOC
COCAMHCHHUC ITPOBOAHUKOB

Pabora snexTpuueckoro Ttoka. 3akoH JDxoyms —
Jlenma

4.2.6

4.2.7

4.2.8

4.2.9

MOIHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (gamee — OJIC) wm
BHYTpEHHEE COMPOTUBICHHE HCTOYHHUKA TOKa.
3aKkoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
anekTprueckoi rer. KopoTkoe 3amMbpIkaHue
DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temrneparypbl. CBEpXIIPOBOANMOCTh
OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX MMYYKOB

4.2.10

4211

4.2.12

[TonmympoBonuuku. CoOCTBEeHHass W TpPUMECHas
IIPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBoOMCTBa P-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUUECKUI TOK B INEKTPOJINTAX.
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIIN3
OnexkTpuueckuil TOK B ra3ax. CaMoCTOSATENbHBIN U

HECaMOCTOSTEIbHBIN paspdan. PaznuuHbie THIIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

4.2.13

TexHUYecKre yCTpOICTBA: aMIIEpPMETP, BOJBTMETP,




pcocTaTr, UCTOYHHUKU TOKA, 3JICKTPOHATIPCBATCIIbHBIC

IPUOOPHI, AJIEKTPOOCBETUTEIILHBIC MPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH U0,
TEPMHUCTOPBI u (boTope3ncTOopHI,

HOJ'IyrIpOBOI[HI/IKOBHf/'I AU0, raJlbBaHHMKa

[IpakTudyeckue paboThl. M3ydeHue CMeEIaHHOTro
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC  wucTOYHMKA TOKa W €ro
BHYTPECHHETO COIIPOTHBIICHUSI. Habmronenue
AIIEKTPOIIH3A

MMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpeOOBaHMSA

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
oOpa3zoBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUSCKUC SIBICHUS

(mporiecchbl) U OOBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenune ocHOBomomararomuMu  PU3MUECKUMH  TOHATUSIMH U

BEJMYMHAMH, XapaKTEePU3YyIOIUMHU (PU3HUECKHE TIPOLECCHI

CpopMHUpPOBAaHHOCT, YMEHUW TPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM buzuku u TEPMOJIUHAMHUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3HMKH Al aHAIW3a U OOBSICHEHUS
SIBJICHUH MUKPOMHUPA, MaKpOMHpa W Meramupa, paszinyaTh YCIOBHUSA
(rpanutbl, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHMYEHHOCTH
WCIONIb30BaHUs YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (DU3MYECKHE
MPOIIECCh,  HWCIOJIB3YSl ~ OCHOBHBIC  TOJOXKEHHUS, 3aKOHBI WU

3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCT YMEHHS pa3iMyaTh YCIOBUS TMPUMEHHUMOCTH

Mojienel pU3NYecKuX Tel U MPOLECCOB (SBJIEHUIN)

ChopMHUpPOBAaHHOCT, YMEHHS pemiaTh pacu€THhIE 3aJaud C SBHO
3a/ITaHHOW W HESIBHO 3aJaHHON (PU3MUYECKOW MOJENbI0: Ha OCHOBAaHUU

aHaJIn3a YCJIOBUA BBI6I/IpaTB (1)I/I3I/I‘{CCKI/IC MOACIH, OTBCYHAKOIIUC



TpeOOBaHUAM 33/1a4H, TPUMEHATH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
W ToCTynaTbl  (U3MYECKUX  TEOpUH  TpU  HCHOJIH30BAHUHU
MaTeMaTHYECKUX METONOB PEIICHMS 3a1ay, IPOBOAUTH pacy€Tsl Ha
OCHOBAHMU MMECIOIUXCS [AHHBIX, aHAJIU3UPOBATh pE3YyIbTaTbl U
KOPPEKTUpPOBaTb  METOJAbl  peleHus C  Y4ETOM  IIOJTYYEHHBIX

pe3yabTaToOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrOIIME NMPUMEHEHMSI 3HAHUU U3
pasHBIX pa3fesioB MIKOJIBHOTO Kypca (M3MKH, a TaKXKe WHTEeTrpaluu
3HAHUM W3 JIPyrUX [PEeIMETOB €CTECTBEHHOHAYYHOIO  IMKJIA!
BBICTPanBaTh JIOTUYECKYIO LIEMOYKY PACCyKJICHHM C ONOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)1/13I/II-IGCKI/IC SABJICHUA

Bianenune OCHOBHBIMH METOAAMH Hay4HOT'O IIO3HAHMS,
UCTOJB3yeMbIMU B (U3UKE: TPOBOIUTH TMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIUYMH, BBIOMpas ONTUMAJbHBIA CIIOCOO
U3MEPEHUSI U UCIOJIb3YS M3BECTHBIE METOJbl OLEHKU IMOTPEIIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIECJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEJIMYUH C HCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHHMH, OOBICHATH
MIOJTyYeHHBIE PE3YNbTaThl, UCHOJb3Yd (U3NYECKHE TEOPUH, 3aKOHBI U
MOHATHUS, U JIeNaTh BBIBOJBI; COOJNIIOIATh MpaBuia 0€30IacHOTO TpyJa
[IpU MIPOBEACHUH HCCICIOBAHUN B paMKax y4eOHOTO SKCIEPUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JESITEIbHOCTH  C  MCIOJIB30BAHUEM
UUGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja00OpaTOpPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh W OIICHUBATH
MOCNEACTBHS OBITOBOI M MPOM3BOACTBEHHOM NEATEIBHOCTH YeJIOBEKa,
CBSA3aHHON C (PU3WYECKUMM TPOILIECCAMU, C TIO3UIUN SKOJIOTUUYECKOU
0e301acCHOCTH; MPEACTABICHUI 0 panoHaILHOM
NPUPOJIONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH crocoOamMu  paboTel ¢  uHMOpManuen
¢bu3nyeckoro  coAepkKaHHs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKU JOCTOBCPHOCTHU HOHy‘I&CMOﬁ I/IH(I)OpMaI_II/II/I

ChopmupoBaHHOCTH ~ YMEHUH  MPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMHUYECKHE TOHATHS, TEOPUM M 3aKOHBI Ui aHalau3a u
00BsACHEHUST (U3MYECKUX MPOIECCOB, MPOUCXOIAIMMX Ha 3BE37aX, B

3Bé3}1HBIX CHUCTEMaAax, B MEXKTallaKTHIEeCKOI cpeac; ABHUKCHUA



HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTa

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHHC. OTHOCUTEIIFHOCTh MEXaHUUECKOT'O

nBxenusa. CucreMa oTcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CkopocTh MaTepuaIbHONU TOUKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brluncrnenue nepeMeleHus U IyTd MaTepUAIbHON TOUKU IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy

3aBUCUMOCTH V(1)

1.1.4




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
AL |y

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — vo, = const
PaBHOYCKOpEHHOE NMPAMOIIMHENHOE JBUKECHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
v, + U,
TIpi IBIKEHI B OTHOM HalpaBIeHHH IyTh §= 1 2.
CBoOoaHoe majenue. Y CKopeHrue CBOOOHOTO TaICHHS.
Al Jhl; ﬁo
1.1.7
Mo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM 0L K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepruaibHON TOUKU
110 OKPYHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH 10 OKPYKHOCTH

_Zn_z
w= = TV

. LleHTpoCTpeMUTENbHOE YCKOPEHUE TOUKU:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.1.9

Teépaoe Teno. IlocTynarenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPIOrO Tesa

1.2

JTMHAMUKA

1.2.1

1.2.2

1.2.3

Nuepunaneubie cucteMsl orcuéra. IlepBbiil 3akoH HeroToHA.

[IpuHnun otHOCHUTENBHOCTH ["anmumnes

Macca tena. IIIOTHOCTE BeliecTBa:
m

.0=7

Cwta. [TpyHIMD CyNeprIoO3UIIMK CHJT:

- - -

FpaBHogeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B ICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-—

—

‘L—i?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI MPUTSHKEHUS MEXIY
TOYEYHBIMU MacCaMu PaBHBI
mpm;
RZ

F=G

Cuna TSDKECTH. HeHTp TSDKECTH Tela. 3aBHCHUMOCTh CHJIBI
TSDKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIIAHETHI paglnyCoOM

RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:

Erp = uN

Cuia TPCHHUA IIOKOA:

Koaddurment tpenns

1.2.9

1.3

13.1

1.3.2

JlaBaeHwue:

CTATUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

IM| = FI, rae | — meyo cuier

-

F

OTHOCUTEIIBHO  OcH,  mpoxojsmed  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:

- -

myr, + myry+...

T,
e my +my+...

B oHOpOAHOM TTOJIE TSXKECTH
(g = const)

OEHTP MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B MCO:
(M, +M,+...=0
1?‘1 +F,+...=0



3axoH Ilackansg

JaBnenue B )xuakocTH, mokosmieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue niaaBaHus Tell

14

3AKOHbI COXPAHEHN B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

- - -

p=pL+p2+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHeLHHAt+' -

B UCO , ecitn

, €CITH

- -

Fipnemn + Foppemnt--- = 0

PeakTuBHOE IBMKEHIE




F

Ar X
PaboTa cwitbl Ha MaioM MNEPEMCIICHUN

;1:|1f'|-|$f'|-+:05 a=F, -Ax

a F

(3]
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEpryust MaTepUaIbHON TOYKHU:

2 2

mv p
EKHH = =
2 2Zm

1.4.6

3aKOH U3MEHEHHS] KWHETUYECKON YHEPTUU CUCTEMBI

MatepuanbHbIX ToYek: B UCO AExkun = Al + A2 + ...

[TorenmansHas 3HEprus:

JUISL TIOTEHLIMAIBHBIX CHUJI

A12 = Ell'[OTeHL[ - EZHOTeHu_= AE]'IOTeHLl

1.4.7

HOTGHHI/IaHI)HaSI OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
TIOJIC TAXKECTHU!

EHOTeHu =mg h




1.5

1.4.8

151

[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpOBaHHOIO Tea:

kx?
EHOTeHu = T

3aK0OH U3MEHEHUS U COXpPaHCHUA MEXaHUYECKOU OHECpIUu:
Euex = Exum + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,x = 0. eCI Agcex memoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

I"apmonmnueckue KoJIeOaHus MaTepHalbHON TOYKHU.
Awmmuntyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:

x(f) = Asin| @t +o, ).

v =x.

an=(v),= -’ () = a.+ =0,
IJie X - CMEIlEHUE U3 PaBHOBECHS.
JlnHamuyeckoe onucaHue:

ma, = —kx,
rre
k=mw

. 9TO 3HAYHUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMHMCAHKUE (3aKOH COXPAHCHHST MEXaHUYECKOM

SHEpPrumn):

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTCpHaHBHOﬁ

TOYKH C aMIUTUTyJIaMH1 KoJieOaHU# €€ CKOPOCTH U YyCKOPEHUS:

U =04, @ =04

1.5.2

[Tepron u yacToTa KoIeOaHMIA:



2n 1
T —_— ,———
® v
Ileprion ManbIx CBOOOJHBIX KOJICOAHMI MATEMATHYECKOTO

MasTHHKA:

T=21\/I
g

[lepron cBOOOTHBIX KOJIEOaHUI TIPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PeonancHas KpuBasi

154

1.55

HOHCpC‘IHLIC n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacpoCTpaHECHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

WuTepdepentms u audpaxius BOIH
3Byk. CKOpOCTb 3ByKa
MOJIEKVYIJISIPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu cTpoeHus ra3oB, )KUAKOCTEHW U TBEpABIX Teiu. [lycTh
TepMOAMHAMHueckas cucrema (temo) cocroutr u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

vV=—=
Ny

e
Ny

— 9ucio ABoraapo, M — Macca CUCTEMEI (Tena),

U

— MOJIIpHaA Macca BCIICCTBA

2172

TennoBoe ABHKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

BzauMopeiicTBHe yacTuIl BellecTBa

214

Huddysus. BpoyHoBckoe ABHKeHHE



2.15

Monens uneanpaoro raza B MKT

2.1.6

2.1.7

CBs3b MEXy JaBJICHUEM U CpPEIHEH KMHETHUYECKOW SHEeprue
MOCTYIMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJI UJI€aTbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rae MO — macca OfHON MOJIEKYJIbI,

TL=V

- KOHLCHTpAausd MOJICKYJI

AbcomtotHas Temnepatypa: T =t +273K

2.18

CBsi3b TEMIIEpaTyphl ra3a co CpeilHe KNHETUYECKOW SHEpruei
[IOCTYATENbHOTO TEIJIOBOIO ABUKEHUSI €M0 MOJIEKYII:

i 2
£ :Iw :Ek]‘“
\ 2

e 2

2.19

VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaeHeHNe MeHeneea — KraneiipoHa (IpHMeHHM
JAINCH):
pRT

pV = %RT = vRT = NkT, p=t=

BrIpaxeHIle 1 BHyTpeHHell 3HepIiil 0HOATOMHOIO 1
rasa (IpIMeHIMble QOPMET 3aIIICH):

L‘=%~.:RT=%M:T = iﬂRT=v¢-UT=%pV

2



2.1.11

3aKoH ,HaJ'IBTOHa IJI JaBJICHUSA CMECH Pa3pCiKEHHBIX I'a30B:

p=p +p2t..

2.1.12

2.1.13

N3omponieccsl B pa3pekeHHOM raze ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSTHHBIM KOJHMYECTBOM BEILIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacraneHue m3onporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OObeIMHEHHBINA ra30BbId 3aKOH:

pV _ .
7 = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpimiennsle ¥ HeHachlllleHHble mapbl.  KauecTBeHHas
3aBUCHMOCTD IUIOTHOCTH M JIaBJICHUS HACBILICHHOIO Iapa OT
TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMA HACHIILIEHHOTO

napa

2.1.14

BuiaxxHoCTh BO3IYyXA.
OTtHocuTeNnbHAS BIAXKHOCTB!

b= Prnapa T _ Prapa ()
Puaceimmapa (1) Puaceimnapa ()

2.1.15

H3menenue arperaTHbIX COCTOSIHUM BeNIeCTBA: HUCTIapCHUC U

KOHACHCaAlUA, KUIICHUE ) KUJIKOCTHU




2.2

WUsmenenue arperaTHbIX COCTOSIHUM BEIISCTBA: INIABJICHHUE H

2.1.16
KpUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
TEPMOJJNHAMUKA
221 TemoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEpruu
2.2.3 6e3 coepmieHuss paboTbl. KOHBEKIMSA, TEIUIONPOBOJHOCTD,
U3ITy4yeHue
KomnnuecTBo TemioThI.
VY aenbHas TEIUIOEMKOCTh BEIIECTBA C:
224
Q = cmAT
VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasiaeHus A Q = Am.
VY aenvHas TemioTa cropanus Tormaa : Q = gm
DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:
A = pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha PV-guarpamme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q12 = AUsz + A1 = (U = Uy) + Ay
2.2.7
Annabara:
Q12 =0= Ay, = (U; —Uz) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie npoieccs
[Ipunuune! aeictBus Ternosix MamuH. KIT/T:
Aﬂm “'HJI'P_|“'1M| |"-3HI|T|
229 n= o) - o) =1- )

ZUHarp ZUHATD ZHATD



Maxkcumansnoe 3HaueHue KII1. [{ukn Kapho:

T.. —-T. T
2.2.10 Max N =Nggy = ———— =1- =L
T g Y
VYpaBHeHHEe TEIIOBOTO OanaHca:
2.2.11 Q1 +0Q;+Q3+...=0
3 DJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpusauus Teld U €€ NpOosBICHUS. DJIEKTPUUYECKUN 3apsii.
311 JIBa Buaa 3apsana. DJEMEHTapHbIA SJIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHMSI DJIEKTPUUECKOTO 3apsiia
B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kynona:
B OJJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKOMN
IIPOHUIIAEMOCTBIO
3.1.2 €
) l i)
poplallel 1 lalle
e 4meg, 17
313 Onexkrpuueckoe mone. Ero neicTBUE Ha DIEKTPUYECKHE
- 3apsIbl
Hanpsk€HHOCTD 37€KTPUYECKOT0 MOJIS:
N F
qnpo61—xblfz'[
[Tone ToueuHoro 3apsna:
q
3.14 E.=k )
Tr
OJIHOPOAHOE TOJIE:
E = const.

KapTtune! nHMA HanpsHKEHHOCTH 3TUX MTOJIEN



HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB U HAPSIKEHUE:
A1z = q(Pp1 — P2) = —qAd = qU.

HOTCHI_[I/IaJ'IBHaSI 3HCpFI/I}I 3ap;{z[a B 3J'IeKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

3.15

ITorennman QJICKTPOCTATHUYCCKOI'O IT10JIA:

¢_ﬂ
T q

CBs13b HaHpﬂ)KéHHOCTI/I moJiA 1 PAa3sHOCTH IMOTCHUUAJIOB JJIA

OJHOPOJHOT'O JJICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYIICPIIO3UTNHU SJICKTPUICCKUX MTOJICH:

3_1.6 E=E1+E2+,¢=¢1+¢2+

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IPOBOAHHUKA

3.1.7 o

, BHYTPU Y Ha ITIOBEPXHOCTHU IIPOBOJHUKA () = CONSt

318 JIMBIIeKTPUKHY B JIEKTpOCTaTUYECKOM ToJie. JluanekTpudeckas
MIPOHUIIAEMOCTh BEIIECTBA €

KOHI[GHC&TOp . 3J'ICKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHICHCATOPA!

_ €8S
= P = &(y




HapannenLHoe COCINMHCHHUEC KOHACHCATOPOB:

q= QI+q2+'--rU1 = UZ =---rCnapaml_C1+C2+-"

ITocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
3.1.10

9Hepr1/151 3apsSPKCHHOI'O KOHJACHCATOpA:

qu CU? q*
111 =1 1
3 We 2 2 2C

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuia Toka:

3.2.1 Ar ]y

TTocrosuuserii Tok: | = const

Jlng moctosiHHOTO TOKa ( = It

VYCiioBHS CyIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.2

3akoH OMa aJ1g y4acTKa LEeMu:

3.2.3 I—U
e R

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBHUCUMOCTD
CONPOTHUBIICHUS OJHOPOJHOTO MPOBOJHUKA OT €ro UIMHBI U

CCUCHUS. y}lGJ’IBHOG COIIPOTUBJICHHUEC BEIICCTBA.

l
RZPE

3.24




Hcrounuku Toka. 3/]C ncToynmka Toka:

ACTOpOHHI/IXCPUI

E =
3.25 q

BHYTpeHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon OMa a1 moiHou (3aMKHYTOM) 3JieKTpuuecko nenu: E

= IR + Ir, oTkyna

3.2.6

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl RZ

3.2.7
HOCJ’IGI[OBEITGJ'ILHOG COCAVHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..

Ruoen = Ry + Ry+...

Pabota snektpuueckoro toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q =I?Rt

3.2.8
Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTB OJICKTPHUYECKOT'O TOKA:

3.29 A4
P=—0 =1U

AT {50




TenmoBas MOINHOCTB, BBIACIACMAs Ha pE3NUCTOPE:

. UP
P=FR=—=IU
R
MoniHocTh HCTOYHUKA TOKA:
Ad_
At

CBO6OI[HBIC HOCUTCIIN SJIICKTPUICCKUX 3apsAa10B B

3210 MPOBOJHUKAX. MexaHu3MBbl MPOBOAUMOCTH TBEPABIX
o METaJJIOB, PAacTBOPOB M PpAaCIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoauuku. I101ynnpOBOIHUKOBBINA 1O/
3.3 MAT'HUTHOE I1OJIE
MexaHuueckoe B3auMOJICHCTBUE MarHUTOB. MarHutHoe mnoie.
Bekrtop MarHuTHOM wumHAyKuuu. IlpuHnun cyneprno3unuu
MarHMTHBIX MOJIEH:
331 B =B; + By+...
Jluann wHAYKOMM MarHUTHOTO 1nons. KapTtuHa nuHMM
WHIYKIUU MarHuTHOTO T10JIs II0JIOCOBOTO u
[10JIKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOe 10JIe€ TMPOBOJHUKA C TOKOM.
332 Kaptuna nuHMA MHIYKOUM MarHATHOTO TOJS JUIMHHOIO
o MIPSIMOTO NMPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOAHUKA,
KaTyLIKHA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:
F, = IBlsina
3.3.3 |, e o — yroj Mexay HalpaBJIEHUEM IPOBOJHUKA U BEKTOPOM

>

B



Cuna JlopeHiia, e€ HanpaBJIE€HUE U BEJIUYUHA:

Fnop =1 q | vBsina

IZIe 0. — YTOJI MEKIY BEKTOpaMH

v
3.34
u
B
. JIBW>KeHHME 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHHUTHOM
noJje
3.4 OJIEKTPOMATHUTHASA UHAYKLWA
[ToTok BeKTOpa MArHUTHOM WHAYKIIMH:
® = B,,S = BScosa
3.4.1
3.4.2 SBnenue anekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH ANeKTpoMarHuTHoW nHaykuuu Papases:
AD

N_u—:l}




Lt
\I/ )
!
——

3J1C uHIyKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

JABMXXYIIEMCS CO CKOPOCTBIO

)
B OJIHOPOJHOM MarHUTHOM 1osie B:

| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX1y BeKTopoM B u Hopmaibio

-

n
344
K TUIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI
luv
; €cliu
l
1
B
, U
v
TO
| E; |I= Blv

3.45 [TpaBuso Jlenia




NHAYKTUBHOCTB:

L= d
Iy
346 >nm®=LI
Camounaykuus. 3J1C caMOMHAYKITUU:
AT
E.=—L—| =-LI
Aty
DHeprusi MarHUTHOr'O MOJIsl KATYIIKHA ¢ TOKOM:
LI?

3.5 OJIEKTPOMATI'HUTHBIE KOJIEBAHW A 11 BOJIHBI
Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE
KoJieOaHus B UACAITLHOM KOJIe0aTeIbHOM KOHTYpE:

[4(7) = Gumsin( ot + @)
]fffﬁ] =q, = @ cos( ot + @) =1 cos(wf +qy)
35.1 ®opmyna Tomcona:
T = 2nVLC
, OTKyZJa
2 1
w=—=—
T 4Lc
CBsi3b aMIUIUTY/ABI 3apsAJia KOHAEHCATOPa C aMIUTUTYJ0M CHUJIIbI
TOKa TPU CBOOOJHBIX DJIEKTPOMAarHUTHBIX KOJEOAHUSIX B
UJeabHOM KOJIe0aTeTbHOM KOHTYpE:
Im
gma:r. =
o
352 3aKOH COXpaHEHHS SHEPTHMH B HJACATHHOM KOJIeOaTeTbHOM

KOHTYpE:



3.5.3

BBIHY)KI[CHHBIC OJICKTPOMAarduTHEBIC Konebanus. Pe3onanc

[Tepemennbiii Tok. [IpomsBoncTBO, mepemavya u morpedaeHUE

JJIEKTPUYECKON SHEPTUU

o cu® LI _cU’_ LI’
+ = e = e — const.
2 2 2 2

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3auMHass opueHTanus

BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.55 - .

E1lBlc

356 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne

ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

36.1 [IpsimosinHENHOE pacIpoOCTpaHEHUE CBETa B  OJHOPOAHOMN

cpene. Toueunslit ucrounuk. Jlyu cera

3aKOHBI OTPAKEHUS CBETA.

a=f
3.6.2
alp
77777777777

3.6.3 [TocTpoeHne N300paKEHHI B MIIOCKOM 3epKaje

3aKOHbBI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

3.6.4

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
c

Nasec = v

OTHOCUTENBHEIN MOKA3aTENb IpCIOMIICHUSA:



Xox JIydel B ipU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOIIEHHE 4YacTOT M COOTHOIICHHE [UIMH BOJH IIPU

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 TPaHHmIly pasjena

ABYX OIITHUYCCKUX CPCU:

n,<n, n,
0 “
3.6.5 [TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenpHBI yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sinay, = =—
Noru ng
Cobuparoliiue W paccewBarolIMe JUH3bI. TOHKas JIHMH3A.
DOKYCHOE PACCTOSAHUE U ONTUYECKAsl CHUJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIMH3bI:
1 N 1 1
d f F
3.6.7

YBenuueHue, JaBaeMoe JTUH30M:

h |fl
r'=u0="a




F\ h
f

3

B ciyuae paccenBaronieit JMH3bI:

1
DO=F = BO'
3.6.8 r‘=£:|f|1
H d
Xox myda, IpOUIEANIETO JTMH3Y MO MPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM omntuueckoi ocu. IlocTpoeHne wu300pakeHUH
TOYKHM M OTpE3Ka MPSMOW B COOMPAIOIIMX M PACCEHBAIOIINX
JIMH3aX U UX CUCTeMax
36.9 doroanmapaT Kak onTuuecKui mpudop. I'ma3 kak onTudeckas
cucremMa
HNurepdepennius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOI0IeHUs MaKCUMYMOB u MHUHHMYMOB B
UHTEpQEPEHIIMOHHON  KapTMHE OT JBYX  CHH(]a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB:
3.6.
MAaKCIIMYMEI — A=2m ; m=0,£1,£2.£3, .,
)
v
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .
e
Hudpakmus cera. JudpaknuonHas pemeéTka. Y CIOBUE
36.11 HaOJIOJIEHUs TJIABHBIX MAaKCUMyMOB TIpH  HOPMaJbHOM

MaaACHUNU MOHOXPOMATHUYCCKOT'O CBCTA C JJIMHOM BOJIHBI A Ha

peméTKy ¢ neproaom d:




dsing, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3a M. [1nanka o kBantax. ®@opmymna [Inanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynbse dpoToHa:
_E hw h
p= c ¢ A
4.1.3 doroaddext. OnbiTer A.I'. CroseroBa. 3akoHbI hoTodhDHekTa
Ypasaenue DitamTeitHa 11 poTodrddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
Ecl)OTOHa =hv = 7'
414
hc
ABbeo;{a = thp = T](p
2
mv
Evunmax = Zmax = elUsay
JlaBneHue cBera.
415 JlaBiieHrE cBETa Ha MOJHOCTBHIO OTPAXKAIOIIYI0 MOBEPXHOCTh U

Ha MOJIHOCTBIO IMOTJIOHIA0IIYHO ITIOBEPXHOCTDH



4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIb aToMa

4.2.2

[Toctynarel bopa. M3nydenue u mornomnieHne (HOTOHOB IMpH
IIEpPEX0/i€ aTOMa C OJJHOTO YPOBHS PHEPIUU HA JPYroil:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

43.1

4.3.2

JIuHeityaTbie CEKTPHI.

CrexTp ypoBHEH 3HEpPruu aToMa BOJOpOJa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnas moxmens simpa ['eitzenbepra — MBanenko. 3apsn

sapa. MaccoBoe uncio aapa. M3otonst

PannoakTUBHOCTE.

Anbda-pacnan:
A~ A4 4
7 X—>>-Y+ ;He

bera-pacnag.

DneKTpoHHBbIN B-pacnai;

A A [ J——
s X—= Y+ je+v,

[Tozutponusii B-pacnan;
A A 0=, .,
N 0Y + €+ v,

I'amma-usnydenue

4.3.3

3akoH PaaAruO0aKTUBHOI'O paciiajga:

-t
N(t) = Ny % 2T

HYCTB M — Macca paIMOAKTUBHOT'O BEILICCTBA. Tornma

-t
m(t) =mgy* 2T




43.4

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AknimonepHoe o6mecTBo «M31aTenscTBo

«HpOCBCHICHI/Ie»



