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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWNH W TPeOOBaHWI K pe3yjabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHol pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoit ~ denepanuu,  pealu3yOMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/IC/IOB
y49eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX M BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kxypca (u3ukd yriayOa€HHOTO YPOBHS TO3BOJIIET PEaIM30BaTh
3a7a4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM NS
MPOSIBJICHHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATFHOTO O00pa30BaHUA 10 Pa3IUYHBIM  (PH3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o Qu3NKe ONPENENAIOTCS TUTAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKU TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO/T.

[Iporpamma no pu3MKe BKIFOYALT:

IUTAHUPYEMBIC pPe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o @Qu3Mke HMEEeT TPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEICH M
MPEIOCTABIIICT BO3MOXHOCTH JUJISI peaU3allMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/OB K TpernojiaBanuio (Pu3uku Ha YriayOJaEHHOM YpPOBHE TPH YCIOBUU
coxXpaHeHUs 00s13aTEIHPHON YaCTH COJIEP KaHMs Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyxkaromiem mupe. IkoabHbIN Kypc GU3HKH — cHCTEeMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNPENEIWIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaromierocsi, B (OpMHUPOBAHWE YMEHUN MPUMEHSTh HAYyUHbBIN
METO/]I IO3HAHUSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOEHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (U3UMKH
o0ObeaMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce SBISIETCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BaAHUE
IYMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBarOTCs Ha
ypOBHE OOMIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEICHHS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKA U TEXHOJIOTHM, a Takke OO0CYX IACHUS
npo6JieM palOHAIBHOTO MPUPOONIOIB30BAHMS U HKOJIOTMYECKOM 0€3011acHOCTH.

OcBoeHue cofiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. Jus gusuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBytolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIOIIETO (PPOHTAJIbHBIE YUYEHHYECKHE ONBITHl MpPU HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanuzauuud (GU3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3THX KiaccoB. Brtopoit cmoco6 — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsbl). [Ipu sTom mon padotamu
MPAaKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIMIaroBOi HHCTPYKIIUH.

B nmnporpamme 1o ¢usnke cHCTEeMa YYCHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBlICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MpoLecca UCXO0I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMSI W OCHallleHus KabOuHera Qusuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU TPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DPM3MUECKUX BEJIWYMH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH Kak W3 OJHOIr0 paszzeiia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /[t kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHusi Ha OOBACHEHWE/NMpEe/CKa3aHue MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOILIECCOB B OKPYXKAIOLIEH KU3HU, TPeOYIOIIMe BbIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpeAHEro oliero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kaOunera. B kaOuHere QU3MKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBHIMOJIHEHHUS YKa3aHHBIX B IMpOTrpamMme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOe 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3HKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M 0OeCleYrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTopHOTO O00OpPYAOBAaHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1ETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMupOBaHHE HHTEpeca M CTPEMJICHHS O0O0ydaroumxcs K HayyHOMY
VU3YYEHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTyAJIBHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSM;

(GopMHpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3y4YEHHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3UMKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynaymien
npodeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelieHHeM CIEeIyIoMMX 3ajad B
npoluecce u3ydeHus Kypca GU3NKH Ha YpOBHE CpeHEro oo1iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (DHU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN NMPUMEHSITh TEOPETUUECKUE 3HAHUS IJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS] pPAa3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSIM 3aJayd, B TOM YHCIE 3aaay
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIBHOIO IUIAHHUPOBAHHUS M IPOBENCHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HMHPOpMaIuH,
OTpEENIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCHOHaATBLHON AesSTENbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemeiii B mporpamMme 10 (QHU3MKE TIepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX PabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIEeIOBAHUS (PU3NUECKUX SBICHUI.

OKCIEpUMEHT U TEopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U IHUQPOBHIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIC CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHAs |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPIOE TENO, HACAIbHAS KUAKOCTh, HIACAIbHBIA Ta3, TOYCHYHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIIbl €ro MpUuMeHUMOocTU. Dusnveckas
TEOpHs.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

W3mepeHne cuiibl TOKAa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoH adboparopueit mo dusuke. [Ipumepsl uzmMepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKH.

Panuyc-BekTop MaTepuasbHOMl TOYKHM, €ro MPOEKUIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemelienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaqibHOW TOYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeeHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHHUsA. J[BHmKeHUE Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEpUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBWKEeHWEe. J[BUKEHHME  MaTepuasbHOM TOYKHA IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LIEMHBIE, MIECTEpEHYATBIE W PEMEHHBIE NEpeAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus npeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGmronenue aBmkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJia B PA3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IEIbIO ONpEJeICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOI Ta0OPATOPHH).

W3yuenue nBWXEHHS Tena, OpOIIEHHOTO TOpu30oHTalIbHO. IIpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3yueHune JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEeproaa OOpaIeHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0H HproToHa. UMHepumanbHbie cUCTeMbl OTcu€Ta. [lpuHUIMDI
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHImn cynepno3uuuu CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoi MmMUPOTHL. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Tema, nBuxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMaXxX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenne pAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CUI C
MPOM3BEICHUEM MACCHI TEJIa HA €0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHHHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM JIBHDKEHHSI Opycka IIo
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcChlI.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydeHne OBMYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IICPEKHMHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenbHoe M BpallaTeNbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroiunBoe, HEYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIHH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO UIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mexanuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umIiynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENMOTEHUWAJIbHbIE CWIBL. lloTeHUManbHAs >HEPTHUs.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tela B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHnumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJIHOTO Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymnu s MIOCATbHOM >KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THPOCKON, (PUTYpHOE KaTaHHWE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOLHOCTH CUJIBI.

W3mMeHeHne 3HEpTrun Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd NpH
JICVICTBUU Ha TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

N3Mepenue ummybca Tejia N0 TOPMO3HOMY ITYTH.

WN3mepeHue Ccuiibl TITH, CKOPOCTH MOJEIH DJEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHEeHHs] UMITYJIbCA MIPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIBI TPEHHS TPH JIBIKCHHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEpMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopULL.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckoi Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBUKEHHUS M B3aMMOJIECHCTBUSI 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX TeJl M OOBICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenbcust.

Mogenp ueanbHOro ra3a B MOJEKYJAPHO-KHHETUYECKOM TEOPUHU: YaCTHUIIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHH4ecKrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita lITepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSYEH U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro nporecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHMS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH SHEPTHH.
VYcnoBHUs IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenayua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
TormBa. Pacuér KoauuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak MeEpbl H3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
€JMHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 0ojee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TermoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrarenei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO Hacoca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA JJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yACIBbHBIX TEINIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne mpoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecammnvie cocmosanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanus. VicmapeHue W KuIreHHe. Y JenbHas
TEIJIOTa MapooOpa3oBaHUs.

HaceimieHHble ¥ HeHachlleHHbIE mapbl. KayecTBEHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTaum3auus. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxkartue. Cupur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KXKUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
pacuvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX NMEPEX0IaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pPUUMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kansspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTUYECKHE TMPOLECCHL:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenn HEHbBIOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
IIOMEIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHue 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrO oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OJnekTpu3aluss Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOIHHKHU.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHUs AIIEKTPUYECKOIrOo
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynmoHa.

DIIeKTpUYECKOeE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsixk€aHocth  anekTpuueckoro  monsa.  [IpoOubiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHLMATIOB U
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO N0JIs. CBA3b HANPSX)KEHHOCTH TOJS U Pa3HOCTU
MOTEHIHUAJIOB JJIA 3JIEKTPOCTATUYECKOTOo ToJis (KaKk OJHOPOJAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo o00béMy miapa. I[lose paBHOMEpHO 3apsyKEHHOU
OecKOHEUHOW TUIOCKOCTH. KapTuHBl JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIUAJIbHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupnekTpukn B 3JIEKTPOCTATHYECKOM  MOJIE. Jwusnexrpruueckas
IIPOHUIIAEMOCTH BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHE JJICKTPOMPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIHAII IEUCTBUS AIIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus HEPruu 3apsiKEHHOT0 KOHEHCATOPa B SHEPT U0
V3JIy4YEHUS CBETOANO/A.

N3ydeHnne npoTeKkaHus TOKa B LIENU, COAEPIKALLEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpUUecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VCiloBUs CymeCTBOBAHUSL MOCTOSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jig yyacTka IeMu.

DIeKTpUIeCcKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W TUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucrope.

OJIC u BHyYTpEHHEE COINPOTUBICHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coennnHeHnss UCTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHUKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

M3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne /1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd J/]C raabBaHMYECKOrOo 3JEMEHTA OT BPEMEHHU
PU KOPOTKOM 3aMbIKaHHH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU HCTOYHHUKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyecKkass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB. JJEKTPOHHAsS
MPOBOJIMMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTH CONPOTHUBICHUS METAJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKMY. CobcTBEeHHasT U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiCcTBa p—n-niepexoa. [1oimynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSITENBRHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JaMmIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTh CONMPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOGmronenne amexTpoimsa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THOA.

Du3uYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  IKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSl C YUETOM COJIEpP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HanuA: SBJICHUE, Hay4YHBIA (haKT, TUIOTE3a, (PU3MYECKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napabona, runepOona, ux rpaQuKy U CBOWMCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

buonocusa: mexanudeckoe JABUKEHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIOO0OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKaloLEH Cpensbl,
yTUIu3anus OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSpPHAs Macca, IOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE TBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTelb BHYTPEHHEIO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPOnpHOOpOB,
ra3opa3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaIbBAHUKA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHoro mpenmera «Duzukay
JIOJKHBI OTPaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA JEIATEIbHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJIeHMHM B 00Opa3oBaTEIbLHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICUCTBOBATH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOM €SI TENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKON TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBaAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAsA OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEC K pa3inyHbIM cepam mpodhecCHOHANTBHOM JIEeSITeIbHOCTH, B TOM
YHUCIC CBA3aHHBIM C (U3UKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIA BBIOOP Oyayie mpodecCHr U peain30BbIBaTh COOCTBECHHBIC
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0yacTi (PU3MKKM HA TPOTSHKESHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IUIAHUPOBAHUE W OCYILIECTBICHUE JICCTBHUM B OKPYXKAIOWIEH Cpelie Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HCCIEI0BATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBnle JJornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTA M IIPOTMBOPEYMS B PacCMaTpPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUM 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajIbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnle ucciienoBarejnLCcKue 1eHCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMH TOHATUSIMUA U METOJAAMHU
(bu3nYeCKON HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
COJIepKaHusl, MPUMEHEHHIO Pa3InYHBIX METOI0B MTO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IeTh HaBbIKAMHU MOJyuyeHUs MHMOpManuu (PU3HMUECKOrO COJep KaHUs
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PaA3TUYHBIX
BUJIOB U (DOPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALIHH;

UCIIONIb30BaTh CpeACTBa MH(POPMALMOHHBIX H  KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHGOpMAIMM U UENeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHHME Ha ypokax (U3MKKM M BO BHEYPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JEUCTBUMN, paCIpPeNesiTh POJIM C YYETOM MHEHUN YYAaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOIO0 y4aCTHHUKA KOMaHabl B
oOIIMii pe3ysbTaT M0 Pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularartb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  HpPOSBISATH  TBOPYECTBO M BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIHO ~ OCYILECTBIIATh MO3HABATENIbHYIO JESITENbHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISTH MPOOJEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl ¢ YYETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMeTra Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUN;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO APYAUIUMU B 001aCTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JICSITCIIBHOCTH;

IPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OIMIUOKH.

B mporecce AoCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOrPAMMBI I10
bu3uKke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y OOYyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUs, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HYMOLIMOHAIBHBIM H3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh  3MOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBaTh €ro IMpPH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.



I[TPEAMETHBIE PE3VJIbTATDI

K xonmy oOyuenuss B I0 knacce npenMeTHbIE pPe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMECHHUIA:

NOHMMATh pPOJb (U3MKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U OSTUYECKOW cdepax AesITeIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTHHE MHUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (PU3HMUECKON TEOpUH B
(opMUPOBAHNH NIPEJICTABICHUNA O PU3NUYECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLIECCOB (SIBJICHUI): WHEpIHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MaTepUalibHAas TOYKA, PaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE MajJieHue, abCoNMIOTHO ymnpyras nedopmainus, adbCOIIOTHO
yInpyroe 1 a0COJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIIH Ta3a, KUIAKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasnuyath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHHUMOCTH (U3HYECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UpOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl W  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBMKEHUS, (OPMYJIbl KUHEMATHUKH PAaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpa3oBanus ['amwiies 1Jis CKOPOCTH U IEpeMELICHHUS,
3akoHbl HplOTOHa, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHMYECKOW HSHEpruw,
yCIOBUSL paBHOBecHs TBEPAOrO Teina), MpPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBbIE MPOILIECCHI U SIBICHUS, UCTIOIb3Ys
ocHoBHble moOJOkKeHUd MKT u 3aKkoHBI MOJEKYISIpPHOW (UBHKK U
TEPMOJUHAMHUKM (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPrUEr TEIUJIOBOTO JBMKCHUS W KOHLIEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE



MenneneeBa—Knaneiipona, mepBbIA 3aKOH TEPMOIAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPTrUU B TEIIOBBIX MpOIEccax), MPU ITOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUE SBJIICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI W 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCMOJB3YS BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbl, [JaBJI€HUE, NOTEHUUANbHAS DSHEPrUs, KUHETUYECKas
DHEPrUs, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCcoIoTHas TeMIepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJI,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apsHDKEHHOro Inapa B
BAKYyME U B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHLMAJNOB, AJIEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HaMnpsDKEHWE, MOIIMHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IIIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUE Y4YaCTKa LIENU C MOCIEAOBATEIbHBIM H
MapaJiyICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUs FIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBWXEHHE YaCcTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIU3aIUsl, HAPABICHHOCTh
TeIUIonepeaadu, 3JIEKTpU3alrs Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsIKEHHOT O MTPOBOJIHHKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIpyrol C  HCHOJB30BAHUEM  TPSAMBIX  W3MEPEHUH, TIpU  ATOM
KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHUPOBATH pE3YJIbTaThl MOJTYYSCHHOU



3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YYETOM
a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeJaTh BEIBOBI 110 PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHONW TUIOTE3bI: TIIAHUPOBATh
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBLHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUTIOTE3bL;

coOJII01aTh TIpaBuiIa 0€30MacCHOTO0 TPyJa MPH MPOBEACHUU UCCIIEIOBAaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
MCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYalIlIel TpeOoBaHUSAM 3a7auH,
NPUMEHIThL  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
(bU3MYECKUX TEOpUl MPHU HCIOJIH30BAaHUU MATEMaTHYECKUX METO0B
pelieHus 3aj1a4, NPOBOAUTh pacu€Thl HA OCHOBAaHWU UMEIOIINXCS JaHHBIX,
aHaJM3UPOBaTh pE3yJIbTaThl M KOPPEKTUPOBATh METOAbl PEUIEHUSA C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUsS 3HAHUU U3
Pa3HBIX pa3eioB Kypca (PU3MUKHU, a TaKKEe UHTErPAIMKU 3HAHUM U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJA€HUM ¢ OOPON Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTHh TPUMEPHI BKJIAJAa POCCUMCKUX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOILIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
NESATETPHOCTH 4YEeJOBEKa, CBA3aHHOW C (PU3UYECKHUMH TPOIECCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00111eCTBa;



MPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MHpopManmen GU3NIECKOro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uH(hopMaIKU, TOJIYYEHHON U3 pPa3IUYHBbIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBaTh  MOJIy4aemMylo  UWHGOpManMi0O U OLCHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIAT ACATEILHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OIICHMBATh BKJIAJ Ka)XJOr0 U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiien npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIiEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 hitps://m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps:/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! ®duszuka — pyHaaMeHTaabHas HayKa o 1 02.09.2025 Bbu6motreka [JOK
PUpPOJIE https://m.edsoo.ru/1beef346
) Hayunsiii MeTOZ O3HAHUSA U METO/BI | 03.09.2025 Bubmnoreka [JOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHs B IIpoliecce 03.09.2025
bubnuoreka [{OK
3 Mo3HaHMs npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34c49931
SKCIIEPUMEHT B (pus3mKe
4 Crnioco0b1 n3MepeHus (PU3NIECKUX | 05.09.2025 bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENbHAS 05.09.2025
. bubnuoreka [{OK
5 MOTPEUTHOCTH U3MEPEHUN HU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib n 09.09.2025
6 MecTO (hU3UKU B GOPMUPOBAHUU 1 bubmuorexa [IOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOMN JAEATEIBHOCTH JIFOJEH
Mexanunueckoe apuxenue. Cucrema 10.09.2025
7 orcueta. OTHOCUTEIBEHOCTD 1 bubnunorexa LIOK
MEXaHUYECKOro ABreHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Pannyc-BekTop MaTepHalbHON TOUKH, 1 10.09.2025 bubmuoreka [JOK




€ro IMpOCKIHUH Ha OCU KOOpAMWHAT.

Tpaexropus. [lepemenienue. CKopocTb.

NX npoekiuu Ha OCH KOOPAMHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE NpAMOJIUHEITHOE 12.09.2025

9 newkenue. [ padpudeckoe onmucanue bubnmnoreka HOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHuii U CKOpoCTeil. 12.09.2025 bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBHKEHUE. 16.09.2025

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwve 17.09.2025

12 MPSIMOJIMHENHOTO IBUKEHUS C bubmmorexa [TOK

https://m.edsoo0.ru/b7560bbf

MTOCTOSITHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y cCKopeHue 17.09.2025

13 CBOOOIHOTO Ta/IcHUs. 3aBUCHMOCTh bubnuoreka [{OK
KOOpPAHWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpapuKu

14 JIBu>keHue Tena, OpOoIIeHHOTO MO/ 19.09.2025 bubnuoreka [{OK
YIJI0M K TOPH30HTY https://m.edsoo.ru/71cbb4{5
KpuBonunelinoe nBuxeHue. /[Brxenue 19.09.2025
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. Bubmmorexa [IOK

https://m.edsoo.ru/33196fbe

LleHTpOoCTpEMHUTENBHOE U MTOJTHOE
YCKOpEHHUE

16 KoHnTposbHas paborta mo Teme 23.09.2025 Bubnmorexa [IOK

https://m.edsoo.ru/1242f32¢




"Kunemartnka"

[Tepsriit 3ak0H HproTOHA. 24.09.2025
17 WHeprimanbHbIe CHCTEMBI OTCUETA. bubnunorexa LIOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9%¢4a64
HeunepuuanbHubie cUCTEMBI OTCUETA
13 Cuia. PaBHOIEHCTBYIOIIIAs CHJIa. 24.09.2025 bubnmoreka [JOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKk0H 26.09.2025 bubnuoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[Ipunaiun cynepnosunuu cui. Pemenue 26.09.2025 BuGmiorexa LIOK
20 3a7a4 Ha MPUMEHEHHUE 3aKOHOB
https://m.edsoo.ru/bdf997{b
HrroTona
3aKOH BCEMUPHOTO TATOTEHUSI. 30.09.2025
21 DKBUBAJICHTHOCTh T'PaBUTAIIMOHHON U buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TsKeCTH M YCKOpEHHe 01.10.2025 bubmuoreka [IOK
CBOOOTHOTO TIAJICHUS https://m.edso00.ru/22757f26
JIBroKkeHrne HeOECHBIX Te M MX 01.10.2025
3 HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
03.10.2025 bubnunorexa LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuIbl cui 03.10.2025 bu6muoreka [JOK
25 TpeHus. [[BuKeHne B )KUIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COIIPOTUBIIEHUS CPEIbI https://m.eds00.ru/2cb29676
26 Jasnenue. I'napocrarnueckoe 07.10.2025 but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOJIFOTHO TBEPJIOE TEJIO. 08.10.2025 bubnuorexa [JOK
27 [TocrynarenbHOE U BpanjaTeabHOE bubnmnoreka HOK
JIBUJKECHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIbI OTHOCHTEIIBHO OCH 08.10.2025 bubnuorexa [JOK
Bpaienus. [1neqo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K 10.10.2025
29 TBepAOMYy Teny. LleHnTp Tskectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecus
30 Permenue 3axau 10.10.2025 bubnnorexa [IOK
https://m.edsoo.ru/dc1caacO
31 KonTponbhas padota no teme 14.10.2025 Bbu6moreka [JOK
"Ilunamuka. Ctatuka TBepaoro tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MmaTepuabHOM TOYKH, 15.10.2025
1 CUCTEMBI MaTepUANIbHBIX TO4YeK. LleHTp bubnmnorexa [JOK
MacC CUCTEMBI MaTepUaIbHbBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema o 1BU)KEHUU IIEHTpa Macc
NMiynbc cuiibl ¥ U3MEHEHUE UMITYIIbCA 15.10.2025
33 Tena. 3aKOH COXPaHEHHS UMITYJIbCA. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMITysIbca MaTe€pUAILHON 17.10.2025
34 touku. [IpeacraBnenue o coxpaHeHun bubmuoreka [IOK
MOMEHTA UMITYJIbCa B IIEHTPAIBLHBIX https://m.edsoo.ru/d6532¢b9
TTOJISIX
35 Penrenue 3amau 17.10.2025 bubmmoreka LIOK
https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM 21.10.2025 bubnuoreka [{OK

nepemenieHuu. ['paduueckoe

https://m.edsoo0.ru/913974c7




MpEACTABICHUE paOOTHI CHITBI.
MOoIIHOCTE CHJIBI

Kunernueckas sneprus. Teopema 06 22.10.2025
. bubnuorexa [JOK
37 W3MEHEHUN KMHETHYECKOU SHEPI U
. https://m.edsoo.ru/9a5e2e74
MarepuaibHOU TOUKU
IloTennuanpHBIE U HEMMOTEHIIMAILHEBIC 22.10.2025
bubnunoreka LIOK
38 cwibl. [loTenumaneHas 3ueprust. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbs kKocMuueckast ckopocTb. CBs3b 24.10.2025
paboThI HEMOTCHIIUATBHBIX CHJI C
. bubnuorexa [IOK
39 M3MEHEHUEM MEXaHUYECKOM 3Heprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI T€Jl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTrun
VYipyrue u Heynpyrue CTOJIKHOBEHMUS. 24.10.2025
. bubnuoreka [{OK
40 VYpasuenue bepuymnnu i uaeanbHON
https://m.edsoo.ru/f30f43b6
KHUJKOCTH
A1 KonrtponbHas pabota no reme "3aKoHsbl 05.11.2025 bubmoreka [IIOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Passutue npeacrasieHuit o npupoe 05.11.2025 BuG OK
42 TermnoTsel. OcHOBHBIE noJjokeHust MKT. nosmotexa Il
https://m.edsoo.ru/b0a4445f
Huddyszus. bpoyHoBckoe nBUkKEHHE
CrtpoeHue ra3000pa3HbIX, KUJIKHX U 07.11.2025
but6mmorexa [IOK
43 TBEPJBIX TeJ. XapaKkTep ABUKEHHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (aATOMOB). 07.11.2025
bubnunorexa LIOK
44 KommuectBo BemectBa. [locTosiHHas
https://m.edsoo.ru/c5b72ab7
ABorazpo
45 Temneparypa. TemioBoe paBHOBECHE. 11.11.2025 bubmuoreka [JOK




IlIxana Ienbcus

https://m.edsoo.ru/0070d493

46 Permenue 3axas 12.11.2025 bubnuorexa [JOK
https://m.edsoo.ru/1531abas
. 12.11.2025 bubmuorexa [JOK
47 Wneanbueiii ra3. ['a30BbIe 3aKOHBI hitps//m.cdsoo.ru/1deb2367
43 VYpasuenue Menneneena-Kiamnelipona. 14.11.2025 bubmuoreka [JOK
Pemrenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemMrepaTtypa. 3aKoH 14.11.2025 bubmmoreka [JOK
JansTOHA https://m.edsoo.ru/14e02d 1f
50 H3onporieccel B ueanbHOM rase ¢ 18.11.2025 bubnnorexa [JOK
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBiaeHue 19.11.2025
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
nzobapa
19.11.2025 bubmmoteka IIOK
32 Octosroe ypasuenie MKT https://m.edsoo.ru/c8094721
53 Pemienue 3amau 21.11.2025 Bbu6anoreka [IOK
https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TemMmepaTypbl 21.11.2025
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpeIHell KHHETUYECKOH 3Hepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETIJIOBOTO JIBMKCHUS
€€ JacTHuIl
55 OG6o0u1eHe ¥ cUCTEMAaTU3allus 3HAHUI 25.11.2025 Bu6nuoreka LIOK
o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
56 KonTponbnas padora o teme "OCHOBBI 26.11.2025 bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoanHamMuyeckasi cuctema. 3aianue 26.11.2025 but6mmoreka [IOK




BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTPhI.
[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HAYCHUS BEJIMYMH, OIHMCHIBAIONIUX €€
Ha MUKPOCKOITIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauaso TepMoOgMHAMUKH. 28.11.2025
58 Camomnpowu3sBoiibHas penakcarus T/ bubmorexa HOK
p p H https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogens naeansHOTr0 ra3a B 28.11.2025
bubnuoreka [{OK
59 TEPMOJUHAMHUKE. Y CITOBUS
. https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIIH
60 VYpasuenue Menpeneesa-Knaneiipona u 02.12.2025 Bu6mmoteka [JOK
BbIpa)XKCHUE JIJIs1 BHYTPEHHEHN SHEPruun https://m.edsoo.ru/bal178d0
BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH 03.12.2025
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnuecknue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MPOLECCHI
DOneMeHTapHas paboTa B 03.12.2025
& TepMoauHaMuKe. Beruucienue paboTsl bubmuoreka [IOK
1o rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMmMme
Tennmonepenaua Kak crocod H3MEHEHUS 05.12.2025
63 BHyTpeHHeH sHeprun T]] cuctemsr 6e3 bubmmorexa [IOK
yip P https://m.edsoo.ru/3d734561
COBepIICHUs pabOThI
64 KonBeknysi, TeninonpoBoAHOCTb, 05.12.2025 bubmuoreka [JOK
H3JIy4ECHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo Temiotel. TenmnoéMKOCTh 09.12.2025 bubmmnoreka IJOK

Tena. Y ienpHas u MOJIsipHas

https://m.edsoo.ru/7ba67355




TEILUIOEMKOCTH BeEIIEeCTBa. Y AeabHast
TEIJI0Ta CTOPAHUS TOILIIUBA

66 Pacuér xonmvecTBa TEIUIOTHI pH 10.12.2025 bubmmoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. 10.12.2025 bubnmnoreka HOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edso0o.ru/d8098824
KonnyecTBo TemmoTsl u paboTa Kak 12.12.2025
N bubnuoreka [{OK
68 Mepbl U3MEHEHUSI BHYTPEHHEHN dHEpruu
https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTopoii 3ak0oH TepMOJIMHAMUKY 151 12.12.2025
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIUIIBI ACHCTBUS TEMIOBBIX 16.12.2025 bubnunoreka LIOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3Hauerne KIT. [ukr 17.12.2025 bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
17.12.2025 bu6nmorexa LIOK
72 Pemenue 3agau
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI 19.12.2025
7 HUCIIOJIb30BAHUS TEIJIOBBIX JIBUrATEIIEH. bu6nmorexa LIOK
TernmoBoe 3arpA3HeHUE OKPYKAIOIIEH https://m.edsoo.ru/9867aaa7
Cpenbl
19.12.2025 b K
74 Pemenue 3agau nGmroTexa LO
https://m.edsoo.ru/c8c70432
O06001enre 1 cucTeMaTr3aIs 3HaHUIA 23.12.2025
. bubnunorexa LIOK
75 o teme "Tepmoauuamuka. TernoBsie

ManHae"

https://m.edsoo.ru/28d62b3f




76 KontposbHas paboTa mo teme 24.12.2025 bubnuorexa [JOK
"Tepmoaunamuka. TenaoBbie MalIUHbI" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBanue U KOHIEHCAITHS. 24.12.2025

77 Hcnapenue u kunenue. Y nejibHas Bubmuorexa HOK
TeIIoTa Napoo6pasoBaHHs https://m.edsoo.ru/6f8e6777
HaceplmieHHbIe ¥ HEHACHIICHHBIE MTAPHI. 26.12.2025
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOIO [1apa OT

78 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT bubmorexa HOK
0GbEMa HACHILICHHOTO Iapa. https://m.edsoo.ru/f5¢17d02
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT
JIABJICHUS B JKUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U 26.12.2025 bubnunoreka LIOK
OTHOCUTEJIbHAA BIAXXHOCTh https://m.edsoo.ru/30ebbb79

30 Pemere 3aan 30.12.2025 bubmuorexa [JOK

https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramimueckue u 13.01.2026

81 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubmmorera [OK
KPUCTAILIOB https://m.edsoo.ru/20a88a03
[InaBneHue M KpUCTATUIU3ALIMSL. 14.01.2026

82 VnenpHas TEIUIOTa IIJIaBICHU. Bubmuorexa IOK
CyGnvams https://m.edsoo.ru/6ee91e9f
Hedopmariiu TBEpAOTO TENA. 14.01.2026

83 Pactsoxenne u cxxatue. Cnur. Monyinb E::fg;;f;;gg};laabm
HOwura. Ilpenen ynpyrux nedopmanuit
TemoBoe paciIMpeHne KUIKOCTEN U 16.01.2026

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX bubmorexa HOK

KoJieOaHu HacCTull BEIICCTBa

https://m.edsoo.ru/7baSedf2




25 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX 16.01.2026 bubnuorexa [JOK
rnepexoaax https://m.edsoo.ru/97a0672f
20.01.2026
86 YpaBHEHHE TEIJIOBOTO OajlaHca bubmorexa OK
https://m.edsoo.ru/ab1521fb
21.01.2026 bub6nmoreka [IOK
87 Pemenue 3amau
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE. 21.01.2026
28 Kanunnsipueie siBnenus. Jlapnenue noa bubnuoreka [{OK
HCKPUBJICHHO!N ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
xunkoctu. Popmyna Jlamtaca
O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 23.01.2026
" bu6nmorexa LIOK
89 1o TemMe "ArperatHble COCTOSIHHS
" https://m.edso0o.ru/0b52575¢
BemecTsa. Pa3oBbIe IEPEXOIbI
KontponbHas padoTa mo teme 23.01.2026
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa HOK
P .\ ’ https://m.edsoo.ru/7dc2a739
@da30BeIe MEPEXOBI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI. 27.01.2026
91 Dnektpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKY, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TTOIYIPOBOIHUKHI
DneMeHTapHbIN ANEKTPUUYECKUI 3apsil. 28.01.2026
bub6mmorexa [IOK
92 3aKOH COXpaHEHHS IJIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsiaa
93 B3aumopencraue 3apanoB. Touednsle 28.01.2026 bubmuoreka IIOK
3apsnbl. 3akoH Kynona https://m.edsoo.ru/445b7746
30.01.2026 bubnunorexa LIOK
94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




95 Onekrpuueckoe nose. Ero neiictBue Ha 30.01.2026 bubnuorexa [JOK
DIIEKTPUYECKUE 3apsLIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJISL. 03.02.2026

96 [IpoGublii 3apsz. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH JEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OnHOpOAHOE IEKTPUYECKOE T10JIE
[ToreHmanpHOCTH 04.02.2026

bubnunoreka LIOK
97 3JEKTPOCTATUYECKOrO 1oJsi. Pa3HOCTh
https://m.edsoo0.ru/80021447
MIOTEHIMAJIOB U HANPSKEHUE
[ToTrenumanpHas YHEPrUs 3apsia B 04.02.2026
bubnunoreka LIOK
98 aieKTpocTaruueckoMm mnose. [lorennnan
https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO MO
CBs13b HAPSHKEHHOCTH TIOJISI U 06.02.2026
bubnuoreka [{OK
99 Pa3HOCTHU MOTEHIIUAIOB JIJIS
https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO

100 [TpuHuMn cynepno3sunun 06.02.2026 bubmuoreka [IOK

JIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4abe
10.02.2026 bubmuorexa [IOK

101 Pemenue 3anau nommoreka I

https://m.edsoo.ru/5a582263

102 ITone Toyeunoro 3apsna. Ilone 11.02.2026 bubmmnoreka HOK
PaBHOMEPHO 3apsKEHHOU chepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O 11.02.2026

" bubnuotexa [JOK
103 00BEMmy miapa. I[lone paBHOMEpHO
= . https://m.edsoo.ru/f7a665ee
3apsKEeHHONW OECKOHEYHOMU MIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM 13.02.2026 bubmuorexa [IOK
rosie. Y CI0BUE PABHOBECHS 3apsAJI0B https://m.edsoo.ru/32405eab

105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B 13.02.2026 bu6muoreka [JOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5




Konpaencarop. 21eKTpoEMKOCTh

17.02.2026

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmorexa HOK
A pa. JICKIp https:/m.eds00.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE coequHEHKE 18.02.2026 bubnunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnegoBarenbHOE COCAUHCHUE 18.02.2026 bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
20.02.2026 bubnunoreka LIOK
109 DHeprus 3apsKEHHOI0 KOHAEHcaTopa
https://m.edsoo.ru/73a34£18
20.02.2026 bubnunoreka LIOK
110 Pemenne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B 24.02.2026 bubnuoreka [IOK
OTHOPOIHOM DJIEKTPUYECKOM I10JIE€ https://m.edsoo.ru/8341d6ac
112 Pemtenue 3agau 25.02.2026
113 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 25.02.2026 Bu6nunoreka LIOK
o Teme "DiekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrtponbHas pabora no Teme 27.02.2026 bubnmnoreka [HOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cwuna toka. [TocTossHHBIN TOK. Y CIIOBUS 27.02.2026
bub6mmorexa [IOK
115 CYIIECTBOBAHUS TTOCTOSHHOTO
https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
03.03.2026
116 Hcroununkn Toka. Hanpsoxenue u 3/1C Bubmmorexa [IOK
https://m.edsoo.ru/0839a115
17 3akon OMa 1St y9acTKa LeTH. 04.03.2026 bubmmoreka IIOK
DIEeKTPUUIECKOe COTIPOTUBIICHNE https://m.edsoo.ru/f14f251¢
118 3aBHCUMOCTb COIIPOTHBIICHHS 04.03.2026 bubnunorexa LIOK

OJTHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JAJIWHBI U IJI0IIaAu IMOIIEPEYHOr0

CEUYCHUS
119 VY nenpbHOE CONMPOTHURIICHHE BEIIECTBA. 06.03.2026 bubmmoreka [JOK
Pemrenue 3anau https://m.edsoo.ru/437£8300
120 [TocnenoBarensHOE, MapaIebHOE, 06.03.2026 bub6nmoreka [IOK
CMELIAHHOE COEIMHEHNUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECCKUX 10.03.2026 bubanorexa [JOK
neneit. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
122 | Pemerue sanas e Effff;f:f:ﬁ%smb‘t&
123 PaGora snekTpuyeckoro Toka. 3akoH 11.03.2026 bubmmoreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
13.03.2026 bubmmoreka [JOK
124 | Pemerue safax https://m.edsoclfru/676lbef
MOIHOCTB 3JIEKTPUYECKOTO TOKA. 13.03.2026
125 TennoBas MOIIHOCTD, BhIACIsAEMAs Ha bubmorexa HOK
https://m.eds00.ru/99750a6f
pe3ucrope
17.03.2026 bubmuoreka [JOK
126 Pemenne sanas https://m.edsogru/eb72f024
127 O/1C u BHyTpEeHHEE CONPOTUBIIEHNE 18.03.2026 bubnmnoreka [HOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) 18.03.2026 bubmmoreka IIOK
AJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
20.03.2026 bubnmnoreka [JOK
125 Pemenue sanad https://m.edsogm/3580b679
130 MOIIHOCTh HCTOYHUKA TOKA 20.03.2026 bubmmorexa [IOK

https://m.edsoo.ru/a0ae51d8




131 KohoTKoe 3aMLIKAIE 24.03.2026 bubnmoreka [IOK
p https://m.edsoo.ru/546f5632
132 KoHeHcaTop B 1€y NOCTOSHHOIO TOKA 25.03.2026 buGnuorexa [IOK
A pEI https://m.edsoo.ru/353683¢
25.03.2026 bubnunoreka LIOK
133 Pemenue 3amau
. https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo reme "I1oCTOSITHHBII 27.03.2026 bubnunoreka LIOK
ANEKTpUYECKUi TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN 27.03.2026 bubnuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Permrenuie 3agau mo treMme "IlocTOSHHBIM 07.04.2026 bubnnorexa [IOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O000111eHIE U CUCTEMATH3ALU 3HAHUI 08.04.2026
137 110 TeMe "I10CTOSAHHBIN JIIEKTPUUECKUI buGnuorexa [IOK
R P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas padbota no teme 08.04.2026 bubmuoreka [IOK
"ITocTOSIHHBIN 31eKTpUYECKUHN TOK" https://m.edsoo.ru/1885ddf1
OnexTpuueckas IpoBOAUMOCTh 10.04.2026
139 a3JIMYHBIX BEIIECTB. DIEKTPUUYECKUN bubnuorexa [IOK
p HICCTR. p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBepXNpOBOANMOCTD
DJIEKTPUUYECKUH TOK B pACTBOpaX U 10.04.2026
140 acrm:BaX JJIEKT OJ'II/ITI:())B 3aIfOHBI bubmmorexa TOK
p P ‘ https://m.eds00.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
14.04.2026 but6mmorexa [IOK
141 DJekTpruUYecKui TOK B rasax. Ilmasma
p https:/m.eds00.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. 15.04.2026 bubnuotexa [JOK
Bakyymubie mpubopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUHN TOK B 15.04.2026 bubnuotexa [JOK




144

145

MOJIYTIPOBOTHUKAX
[TonynpoBoIHUKOBBIE TPUOOPHI

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HapsHKEHUs
B LIENIU TIOCTOSIHHOT'O TOKA MPHU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENbHBIX TPUOOPOB" UIN
"3HaKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MIPH
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

17.04.2026

17.04.2026

https://m.edsoo.ru/ab61c660

bubnunoreka LIOK
https://m.edsoo.ru/83622200

bubnuoreka [{OK
https://m.edsoo.ru/5643ea56

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS
C LEJBI0 ONPEICIICHUSI MTHOBEHHOMN
ckopoctu"

21.04.2026

bubnuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHusl Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
IBIOKeHUN"

22.04.2026

bu6mmoreka IIOK
https://m.edsoo0.ru/6960b6ef

148

Pu3nYeCcKUil IPAKTUKYM IO TEME
"N3mepeHue yCKoOpeHHsi CBOOOTHOTO
najgeHus" win "M3yuenue aBuKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

22.04.2026

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKUI NPAKTUKYM IO TEME
"N3y4yeHue IBU>KEHUA TeJla M0

24.04.2026

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514




OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopoctbio" uiu "MccnenoBanue
3aBHCHUMOCTH MEPHOIa O0paIIeHUs
KOHHYECKOTO MasiTHUKA OT €ro
napamerpos”

150

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue paBHOICHCTBYIONIEH CHJTBI
NpH ABMKEHUH OpycKa 10 HaKJIOHHOU
mwiockoctu" win "llpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl”

24.04.2026

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

152

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUJT
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nepopmanuun” win "U3ydyenue
JBUKEHMSI CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
010K"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune kodhduimenta TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 puireHTa
3aBucuMocTd FTp(N)" niu
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 HULIEHTOM TpeHUs" WIn
"N3yueHnue IBMKEHUS Ipy3a Ha BAITY C
TpeHuem"

28.04.2026

29.04.2026

bu6mmoreka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607




153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOTO TeEJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILUTEHHOB U pacuéT Cuil ynpyroctu"
uinu "M3ydeHne yCToOM4ruBOCTH
TBEPJIOrO TeJa, UMEIOLIETO IUI0IAb
ornops!"

29.04.2026

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOopMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMozeicTBun" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

05.05.2026

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne n30TepMHAYECKOrO Mporecca
(pE€KOMEHI0BaHO UCIOIb30BAHNE
uudpoBoit 1abopaTopun)" wiu
"N3y4eHne n30X0pHOro mpouecca' uiu
"N3yuenune n3o6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

06.05.2026

but6mmorekxa [IOK
https://m.edsoo.ru/eOfe7e07

156

@u3NYECKUl IPAKTUKYM IO TEME
"N3mepenue yaenpHoi TenaoéMkocT"

06.05.2026 but6mmorekxa [IOK
https://m.edsoo.ru/2f2faa61




unu "HccnenoBanue mpoiecca
OCTEIBaHHUS BeliecTBa" WiIn
"UccnenoBanue aauadaTHOTO
npouecca" wim "MU3ydenne
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

158

159

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue 3akOHOMEpHOCTEN
UCHIApEeHUs KUAKOCTEN" Uin
"U3mepeHue yaenbHOM TemIOThI
raBieHus apaa" uim "Usyuenue
CBOWCTB HACBHIIIEHHBIX MTAPOB'" WIIN
"U3mepenune abCOTIOTHON BIAKHOCTH
BO3/IyXa U OIlEHKa MacChl IapoB B
nomenieHun". M3mepenune
Ko3((duLIEeHTa TOBEPXHOCTHOTIO
HaTSDKEHUS

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HaGmtoenre mpeBpalieHust SJHEpruu
3apsKEHHOT0 KOHAEHCATOpa B IHEPTHIO
W3JIyYEHHS CBETOaMOA" WIIN
"N3yueHne NpoTeKaHus TOKa B LIETIH,
CoZIepIKalllel KOHJIeHcaTop' Wi
"Pacrnipenienenue pazHOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCATOpOB"

DU3NYECKUI TPAKTUKYM I10 TEME

08.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

08.05.2026

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377

12.05.2026 Bu6morexa ITOK




"UccaenqoBaHue CMEIIAaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenbpHoro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakanuBaHus"

https://m.edsoo.ru/2b179d98

@uU3NYECKU IPAKTUKYM 110 TEME 13.05.2026
"HaOuroieHune amekTpon3a’ win
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
160 noHa" win "HccnenoBanue bubnunoreka LIOK
3aBUCUMOCTHU CONPOTUBJIEHUSA https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" HIH
"CHsiTuE BOJNBT-aMIEPHON
XapaKTEePUCTUKU auoaa”
PeszepBHbIil ypok. O6001ICHIE 1 13.05.2026
161 CI/ICleMaTmZEHﬂ 3HaHI/II>'IHl 0 TeME bubnmorera OK
https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepubIil ypok. O6006111eHIE 1 15.05.2026
162 cHCTEMaTH3aInsI 3HaHUH T10 TeMe bubnmorexa OK
https://m.edsoo.ru/3149956b
"Ilmnamuka"
PesepBabIil ypok. O600IIeHHE T 15.05.2026
163 CHCTEM&THS:IIIII)I/IS[ 3HaHI/II;IH 10 TEME bubmorexa LHOK
https://m.edsoo.ru/0f9752ac
"Crartuka TBep1oro Tena"
PesepBHbIil ypok. O6001ICHIE 1 19.05.2026
164 CI/ICTI;MaTI/ISZI_II)I/ISI 3HaHI/II7IHl 0 TEME bubnuorexa [IOK
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
165 PezepBHblit ypok. O6o00111eHNE U 20.05.2026 bu6muoreka [JOK

cucreéMarmnsanua 3HAHUM 10 TEME

https://m.edsoo.ru/de148976




"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM

teopun"
PesepsHEIil ypok. O0001IIEHNE U 20.05.2026
P P . bubnuorexa [JOK
166 CUCTEMATHU3AlN 3HAHUH I10 TEME 1
" " https://m.edsoo.ru/Obcc77¢cl
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHelil ypok. O000IICHHE 1 22.05.2026
167 CHCTEMATH3allMs 3HAHMH 110 TeME 1 bubnunoreka LIOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
Pesepsubiil ypok. O000IIEHIE U 22.05.2026
168 CI/ICTEMaTI/IBZIII)I/IH 3HAHHUH 110 TEME 1 Bubmuorexa IOK
" " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBubiil ypok. O000IIEHNE U 26.05.2026
P P o bubnuoreka [{OK
169 CHCTEMATHU3AINA 3HAHUH 10 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTOSsTHHBIN 2IIEKTPUUECKHUIN TOK
PesepsHrlil ypok. O000IIEHNE U
170 CI/ICTEM&TI/IL’»ZP W1 3HaHUH 110 TeMe "Toku 1 Bubmuorexa LIOK
B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb M MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENIECH:
MaTepuaibHas TOUKa, MHEpLUaAIbHAs cUCTeMa OTCUYETA, AOCOIIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHME, CBOOOJHOE TMaJeHUE TeJl, MABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00BbEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJCHCAlLlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipoleccax; dJIEKTpHU3aLUs Tell,
B3aUMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINYUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DSHEprus, NOTCHIUMAIbHAs DHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYeckas MOUIHOCTb; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3MUECcKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIJIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHeprusi, pabora ra3a, KOX(QQHUIMEHT IOJIE3HOTO IeWCTBUSL
TEIUIOBOTO JABHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, WX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BewlecTBa U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCHOIb3Yd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIONIBb3yEeMbIX BEIMYUH, UX 0003HAYCHUS U €AUHHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMU BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M TPUHIUIIBLI: 3aKOH BceMupHoro tarorenus, I, Il m III 3akoHbI
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW PHEPrHH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLUUI  CYNEPHO3UIMH CHUJI, TMPUHIUI PABHOIPABHSI
WHEPLUUATIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CpEIHEH KUHETHUECKON
SHEPrUM TEIUIOBOIO JIBUKEHHUS MOJEKYJ] C aOCONIOTHOW TeMIlepaTypou,
NEepBBIH 3aKOH TEPMOJUMHAMHUKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W yCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TMPHHLIWIBI JEHCTBUS MAIIWH, TNPUOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpHU 5TOM
dbopmynupoBath podiemMy (3a7ady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEIHYUH,
[P 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO HM3MEpPEHHUsT U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBAaTh  pe3yNbTaThl TOJYYEHHOW  3aBUCUMOCTHU
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHMS

Cobmo1aTh mpaBmiia 0€30MacHOTO TPyAa MNPy MPOBEISHUN UCCICTOBAHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITeNFHOCTU C HCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 0OOPYIOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aJjau BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIICTATh (DU3MUECKHE BEIUMYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemarp KaueCTBEHHBIC 3a/1a4n: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKJCHHH C ONmOpod Ha HM3y4YECHHbIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (bPIBI/I‘-IeCKI/IC SABJICHHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMY, TONYYCHHOM U3 pa3IMYHBbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpeTHYECKUE 3HAHUS 10 (PU3KMKE B MOBCEJIHEBHOW JKU3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBAMU, JUISI COXPAHCHUS 3JI0POBbSI M COOJFOJICHUS
HOPM 9KOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIEH cpere

PaGoTate B rpymme C BBINOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Koa npoBepsiemoro

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

pasaejia 3JIEMEHTA

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHN A

®usznka — Hayka o mnpupone. Hayunsle MeTobl
ITO3HAHMSI OKpYXKaromero Mupa. Pons sxkcriepumenTa

I U TEOpUUM B TIpollecC€ TMO3HAHUS IPUPOAIBL.
DKCTepuMeHT B pu3uke
1 MoaenupoBanne bu3HIeCcKuX SIBJICHUN Hu
mporeccoB. Hayunsie rtumore3sl. ®Duszndeckue
3aKOHBI W TEOpHWH. ['paHUIBI MPUMEHHUMOCTH
1.2 ¢uznueckux 3aKOHOB. [IpHHIUII COOTBETCTBHUSL.
Pomp u w™ecto ¢umsuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIF0IeH
2 MEXAHHUKA
KMHEMATHUKA
2.1 511 MexaHndeckoe  aBWKeHHE.  OTHOCHTEILHOCTB

MEXaHUYEeCKOro aBrKkeHus. Cucrema oOTCUéTa.




Tpaexropust

2.1.2

2.13

2.14

[Tepemerienne, CcKOpocTb (CpeAHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPJIMHAT.
CrnosxeHue nepemMeIieHnil u CI0)KeHNEe CKOPOCTeEN

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IPSIMOJIMHEUHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOpEHUs, IyTH U IEpEeMELICHUs
MaTepUaIbHON TOYKU OT BPEMEHHU

CBoOoaHoe najienre. Y CKopeHue CBoOOOHOTO
MmajeHust

2.1.5

Kpusonnnuelinoe JIBUYKEHUE. PaBromepHOE
JBIDKEHUE MaTepUalbHOM TOYKH IO OKPYKHOCTH.
VYrioBas cKOpOCTh, JMHEWHAs CKOpocTb. llepuon u
yacrtora. L{eHTpocTpemMuTenbHOe yCKOpeHue

2.1.6

TexHu4ecknue yCTpOMCTBA: CIHUIOMETD, IBUKEHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIE ITepeIadn

2.1.7

[Tpaktnyeckue paboTel. V3MepeHune MrHOBEHHOM
ckopoctd. HMccnenoBaHue COOTHOLIEHUS MEXKIY
MyTAMH, IIPOWICHHBIMHU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM JIBUKCHHUU C Ha4daJIbHOU
CKOpPOCTBIO, paBHOW Hy0. M3yyeHue nBUKECHUA
apyvKa B BA3KOHM JKUIKOCTH. M3ydeHue NBHKEHUA
Tesa, OpOIIEHHOTO TOPU30HTAIIBHO

2.2

221

222

JMHAMUKA

[Ipuamun  otHocurensHOCTH ['anmuines.  IlepBeiit
3akoH HerotoHna. IHepuumansHble CUCTEMBI OTCUETA

Macca tena. Cuia. [IpuHnun cyneprno3unun cuil

223

224

2.2.5

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHallbHbIX TOYEK

3aKkoH BCEeMHUpHOro TAroTeHus. Cuia TSHKECTH.
IlepBas kocMHuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUS U cuiia TpeHus nokos. Koaddunuent
TpeHus. Cuia CONpOTUBIICHUS MPU JBUKEHUM Teja
B XKHUJIKOCTHU WJIU Ta3e

2.2.7

[ToctynatensHoe W  BpallaTelbHOE  JIBUKEHUE
a0COTIOTHO TBEPAOTO TeTa




2.2.8

MOMEHT CuIbl OTHOCUTEIBHO OCH BpAILECHUS.
ITnevo cuitbl. YcnoBust paBHOBECHUS TBEPIOTO TENA B
14(6(0)

229

2.2.10

TexHu4eckue yCTpOMCTBA: OAIUUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTuueckue paboTbl. UM3yueHue  JIBUKEHHS
Opycka 1o HaKJIOHHOM IUIOCKOCTH TOJ JEHCTBUEM
HecKosbKuX cui. MccienoBanue 3aBUCUMOCTH CHI
YIPYroCTH, BO3HUKAIOIMX B  JIehOpMHUPYyEMOi
NpYy)XHHE M PE3UHOBOM 00paslie, OT BEITUYHUHBI UX
nepopmanuu. MccnenoBanue yciaoBUN PaBHOBECHS
TBEPJOTO TEJA, UMEIOIIET0 OCh BPAILLEHUS

2.3

23.1

3AKOHBI COXPAHEHNW A B MEXAHUKE

I/IMHYJIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MAaTCPHAJIbHBIX TOYCK. I/IMHyJ'IbC CHJIBI 1 U3BMCHCHHC
HUMITYJIbCA TCJla

232

3akoH coxpaHenust umiyiabca B MCO. PeaktuBHOE
JIBIOKEHUE

233
234

PabGora cunbl

MOoOIIHOCTD CHJIBI

235

2.3.6

2.3.7

2.3.8

Kunernueckas »sHeprus MaTrepHalbHOM TOYKH.
TeopeMao KMHETUYECKOU SHEPT U

[TorenuuanpHas sHeprus. [loTeHIMaNbHAS YHEPTUS
yIpyro nedopMUPOBAHHOM IPYKUHBI.
HOTCHHI/IaJ'II)HaSI 3H€pFI/I$[ TCJ1a B6J'II/I3I/I HOBerHOCTI/I
Seman

[ToTeHnuanbHBIE U HEMOTEHIMAILHBIE CHIIBL. CBS3b
paboThl HEMOTEHIUANbHBIX CHUJ C HW3MEHEHUEM
MEXaHMYECKOM JHEpPruu CHUCTEMBI Tel. 3aKOoH

COXpPaHCHUA MEXaHUYIEeCKOMH OHEpPIrun

YprTI/IC U HCYIIPYTHUEC CTOJIKHOBCHU A

239

2.3.10

TexHudyeckne  yCTpOMCTBA:  JABMIKEHUE  PakeT,
BOJOMET, KOIIEp, IPYXUHHBIN MUCTOJIET

[TpakTuyeckue padboTsl. M3ydueHue cBs3u CKOpOCTeH
Tel Ipu Heynpyrom ynape. MccnepoBanue cBs3u
paboTBl CHJIBI C UW3MEHCHHEM MEXaHHYeCKOU
SHEPTUHU Tea

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE IOJIOYKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM Teopuu. bpOyHOBCKOE IBUXKEHUE.




3.2

Jduddysus. Xapakrep ABMKEHHUS U B3aUMOICHCTBUS
YaCTHI BELIECTBA

3.1.2

3.1.3

3.14

Mopenu cTpoeHus ra3oB, JKUIKOCTEH M TBEPIBIX
Tell U OOBSACHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
STHUX MOJIeJIer

Macca MOJIEKYJIL. KonnuectBo BEIIECTBA.
[TocrosinHas ABoraapo

TemmoBoe  paBHoBecue. Temmepatypa u  eé
m3Mmepenue. [lkana remnepatyp Llenbcus

3.1.5

Mopnens upeanpHoro raza. OCHOBHOE ypaBHEHHE
MOHGKYHSIPHO-KI/IHGTI/ILIGCKOI\/'I TCOpUU HACAIBHOTO
rasa

3.1.6

3.1.7

AlcomoTHas Temmeparypa Kak Mepa CpegHei
KMHETUYECKOM JHEPruy  TEIUIOBOIO  JBHKCHUSA
yactul rasa. [lIkama temneparyp KenbsBuna

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlaneTOHA

3.1.8

I"a30BbI€ 3aKOHBI. M301ITPOIIECCHI B HICAIBHOM Ta3e C
IIOCTOSAHHBIM KOJIMUYCCTBOM BCIIICCTBA: I/I30TepMa,
M30X0pa, nu300apa

3.1.9

3.1.10

TexHU4ecKre yCTpoicTBa: TEPMOMETP, OapOMETP

[TpakTnyeckue paboThl. M3MepeHne Macchl Bo3ayxa
B KJIACCHOW KOMHare. MccnenoBaHne 3aBUCHMOCTH
MEXIy MapaMeTpaMH COCTOSHHUS pa3peKeHHOTO
rasa

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

3.23

324

TepmonnHamuueckas cucrema. Bnytpennss
SHEPrusi TEPMOAMHAMHUYECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

KonnyectBo Ttemnotsl u  paborta. BHyTpenHnss
SHEPIUs OJJHOATOMHOIO UEaIbHOIO rasa

Busr TEIUIONEpEIaYun: TETUIONPOBOAHOCTb,
KOHBEKUMsA, U3JIy4yeHue. TertoéMKOCTh  Tena.
VYnaenoHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI PU TEIUIONEpe1aue

IlepBbiii  3akoH TepMoaMHaMHUKHU. [Ipumenenue

IIEPBOrO 3aKOHAa TEPMOAMHAMUKHM K H30IpOLIECCaM.
['paduueckas uHTEpIIpeTaIys padboThI raza

3.25

TennoBele  MammHbl.  [IpuHIMDBl  neWcTBUA
TerioBbix MamuH. [IpeoOGpa3oBaHust sHepruu B
TEIJIOBBIX MamuHaxX. Koadduimuent mone3noro




neiictBus (nanee — KITJ1) TeroBoit mammubl. LHuki
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TtepmomuHamuku. HeoOpatumocTh
IIpoLeccoB B npupoze. TemioBble ABUTaTEIH.
DKOJIOTHYECKUE TPOOIEMBbI TEIJIOHEPTETUKU

TexHuueckue ycTpoiicTBa: IBUTraTeNlb BHYTPEHHETO
cropanusi, ObITOBOI XOJOUIbHUK, KOHTUIIUOHED

[Ipaktnueckue pabotel. M3mepenuwe yaenbHON
TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u kKouaeHcauus. lcmapenue wu

3.3.1 KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUsl.
3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JaBJICHUS
130 AOCOIOTHAS U OTHOCUTEINIbHAS BIAXKHOCTH BO3IyXa.
e HachbleHHsi map
Teépnoe Ttemo. Kpucrammuueckue u amopdHbie
3.33 Tena. AHU30TPONUS CBOWCTB KpuCTaJIoB. JKuakue
33 Kpuctayibl. CoBpeMEHHbIE MaTepHUaIb
' 334 [InaBnenue M KpucTauMzauus. YJelbHas TEIUIoTa
o iasnenus. CyoauManus
3.35 VYpaBHEHHE TEIIOBOTO OamaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYyUEHUS
o COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUU
337 [Tpaktuyeckue paboTel. M3MepeHue BIIAXHOCTH
o BO31yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OnexTpuzanus Teil. OJEeKTpudeckuil 3apsazn. [lBa
o BHUJIa 3JIEKTPHUCCKUX 3aPsI0B
4.1.2 [IpoBOIHUMKY, TUBIIEKTPUKHU U MOJTYTIPOBOAHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3aunmoneiictBue 3apsaaoB. 3akon Kynona
4.1 DnexTpuieckoe oJe. HanpsoxénaocTs
4.1.5 ANEKTpUYECKOro mnois. [lpuHnum cynepno3suuuu.
JIuHuM HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o [MoTtenuuman. Pa3HOCTh MOTCHIHATIOB
417 [TpoBOIHMKHM W  AMINEKTPUKHM B  IHOCTOSIHHOM

SJICKTPUYCCKOM IIoJIC. I[I/IE)JICKTpI/I‘-IeCKaSI




MMPOHUITACMOCTb

4.1.8

4.19

4.1.10

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTb
IUIOCKOTO KOHJEHCAaTopa. OHEpPrusl 3apsyKEHHOTO

KOHJIEHCcaTopa

Texnuueckue yCTpoOiicTBA: AIIEKTPOCKOTI,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJIEHUE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,

KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue paboTHI. Nsmepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa

4.2

OCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1

422

YcaoBus CYyILIECTBOBAHUSA IMOCTOSIHHOTO
anekTpudeckoro Toka. Mictounuku Toka. Cuia Toka.
IlocTOsTHHEBII TOK

Hanpsokenue. 3akon Oma 715 yyacTka 1enu

423

424

4.2.5

DneKTpuuecKoe COIIPOTHUBIICHUE. VY nenbHoe
COINPOTUBIICHUE BEIIECTBA

[TocnenoBarenpHOE, TapaieIbHOE, CMEIIAHHOE
COeIMHEHUE MPOBOIHUKOB

PabGorta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (ganee — OJIC) wm
BHYTpEHHEE COMPOTUBIEHHE HCTOYHHUKA TOKa.
3aKkoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3amMbikaHne
DJEeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METAIJIOB.

3aBUCHUMOCTb ~ CONPOTUBIIEHUS  METAUIOB  OT
TeMneparypsl. CBEpXIIPOBOANMOCTh

429

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

4.2.11

[TonynpoBonnuku. CoOcTBeHHass W IpUMECHas
IIPOBOJIMMOCTh ITOJIYIPOBOJHUKOB. CBOMCTBa p-n
nepexoza. [lomynpoBogHKOBBIE TPHUOOPHI

3J'ICKTpPI‘-ICCKHI>i TOK B QJICKTPOJIUTAX.
3J'ICKTpOJ'II/ITI/I‘{CCKa$I JUcconuanus. 3J'ICKTp0J'II/I3

4.2.12

DJIeKTpUYECKU TOK B ra3zax. CaMOCTOSTEIbHBIN U
HECAMOCTOSTENBHBIA  pa3psad. Pasznmuubble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. 11lnazma

4.2.13

TexHu4eckne ycTpoMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTaT, UICTOYHMKHU TOKA, 3JIEKTPOHArPEBaTEIIbHBIE




npudopHl, AJIEKTPOOCBETUTENBHbBIE npudopBI,
TEPMOMETP COINPOTHBIICHHUS, BAaKyyMHBIH JHOJ,
TEPMHCTOPBI u (boTope3ucTopsl,
HOJIYTIPOBOTHUKOBBIN TNO/I, TaTbBaHUKA

4.2.14

[TpakTuyeckne paboThl. M3ydeHHe CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uCTOYHMKA TOKAa W €ro
BHYTPEHHETO CONPOTHUBIICHUS. Habmronenue
AJEKTPOJIN3a




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3WUECKUE SIBICHUS

(porniecchbl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BEIIMYMHAMH, XapaKTEPU3YIOMIMMU (GU3NIECKHIE TPOIIECCHI

CdopMUpOoBaHHOCTh YMEHMH IPUMEHSATh 3aKOHBl KJIACCHYECKOM
MEXaHUKH, MOJIEKYJIAPHOU ¢buzukn u TEPMOJAUHAMUKH,
JIEKTPOJMHAMUKH, KBAaHTOBOM (pU3MKM Uil aHain3a U OOBSICHEHUS
SIBJICHUM MHUKPOMHUPA, MAKPOMHpAa M MeEramupa, pasjinyaTb yCIIOBHUS
3 (rpanuIel, 001aCTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, TOHUMATh
BceoOIUi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3MUECKUE
IIPOLIECCHI,  MCIIOJIb3YySl ~ OCHOBHBIE  IIOJIOKEHHUs, 3aKOHBl H

3aKOHOMEPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojienel PU3NYEeCKUX Tel U MPOLECCOB (SIBIECHUI)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7a4d C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalv3a YCIIOBUS BBIOMpaTh (PU3MUECKHe MOJETH, OTBEYAOIINe
TpeOOBAHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TocTynaThl  (U3WYECKUX  TEOPUH  TPU  HKCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBaHUM MMEIOUIUXCS JAHHBIX, aHAJIU3UPOBaTh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHUS] 3HAHUN U3
pPa3HbIX pa3lesioB IIKOJIBHOIO Kypca (DU3MKH, a TaKKe HHTETrparuu
6 3HAaHUN W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA:
BBICTPauBaTh JIOTMYECKYIO LIEMIOYKY pPaCCyKICHHU C OIIOpOM Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA

BJ'IaI[CHI/Ie OCHOBHBIMH METOJaMU HAay4YHOro IIO3HAaHMU,

HCIIOJIB3YEMBIMHU B (1)1/[31/11(6: MIpOBOAWUTE TMPAMBIC KW KOCBCHHBIC




u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAIbHBIA CIIOCOO
W3MEPEHHUsI U HCIOJb3Ysl M3BECTHBIE METOJbI OLEHKH MOTPEIIHOCTEH
MU3MEpPEHHUH, MPOBOIMTH HCCIENIOBAHUE 3aBUCHMOCTEH (u3ndyecKkux
BEJIMYMH C WCIOJIb30BAaHHEM TMPSMBIX HM3MEPEHHUH, OOBACHATH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOJIB3YSd (U3NYECKHE TEOPUH, 3aKOHBI U
TIOHATHSI, U JIeNaTh BBIBOABI; COOMIOMATh MpaBmia OE30MMaCHOTO Tpy/Aa
IIpY TIPOBEACHUH HCCIIEIOBAaHUH B paMKaxX y4eOHOTo SKCIEpUMEHTa U
y4eOHO-HCCIIeIOBATENbCKOM  JIEATEIBPHOCTH  C  HCIIOJIb30BaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

obopymoBaHus

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh U OIICHUBATH
MOCIICAICTBHS OBITOBOM M MPOW3BOJICTBCHHON JIEATEIIHHOCTH YEJIOBEKa,
CBSI3aHHON C (DPU3MUECKUMH IPOILIECCAMU, C TO3HUIHMHA 3KOJIOTUYECKON
0€30MacHOCTH; IpeICTaBICHUN 0 paroHaIbHOM
MPUPOJIOTIONB30BAaHUHM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JNOCTUKEHUM HAyKd W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnaneHue pa3nMuHBIMH croco0amMu  paboTel ¢  uHMOpManuen
(bu3MUecKoro  coAepkKaHHs €  HCIOJb30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KpPUTHYECKOIO

aHaJIM3a U OIIEHKH JI0CTOBEPHOCTHU MOJydyaeMoi nHpopmanuu

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBI [JIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3NaX, B
3BE3IHBIX CHUCTEMax, B MEXIaJlaKTUUYECKON cpeae; JBUKECHHS

HeOeCHBIX TeJ, IBOJIIONNH 3BE311 U Beemennon




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
IO ®PU3UKE

Kon Kon
pasnena/ 3JIeMEeH- IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
TeMbI Ta
1 MEXAHUWKA
1.1 KNHEMATHUKA
111 Mexanudeckoe aBHXeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO
o nerkenna. Cucrema orcyéra
MarepuaibHas TOUKA.
7z TPasKTOpPHA
E& panmyc-BeKkTop:
Flt)=(x(z) Mt ) =(2)),
TPaeKTOpIIA,
TlepeMelleHIe: ‘O/ by
1.1.2 A"_':"’_'(fz)_"_'(ﬁ):?_'z _];1: X
= (Ax, Ay, Az),
yTE.
CroxeHIle TepeMelIeHii:
Ay =N + A,
CkopocTh MaTepuanbHOU TOUKHU:
. AF -,
L=— =}'r =[U1_.U1_.U_].
A |y g -
Ax , .
v, =—/| =X/, aHAOTUYHO v, =y, U.=Z,.
CUAT L, v = o
Cro:KeHIle CKopocTeil: 6, =0, + 0, -
1.1.3

Brruncnenue nepemenieHys U NyTd MaTepuaibHON TOYKU TIPU
MPSIMOJIMHEIHOM JIBUKEHUHU BAOJb OCH X IO IpaduKy

3aBHCHMOCTH Vx(t)




e - &5 — f
VekopeHHe MaTepHaabHOI TOUKIL: d = f—‘-_L =0/=(a,.a,.a,).
Ty T

a,=—2~| =(v,),". aBanorHo q, = (v, ', a.=(v.)"
A |yan ) ' T o

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
x(t) = xg + Vyxt,

115 Ve (t) — vgx = const

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKCHUC!

1

(1) +u t+ at
X =X 1 ¥ —_—
0 Ox ~

v (t)=uv, +at

1.1.6 a, = const

o =
HPII IBILKSHIII B OHOM HaIIPaBIICHHI IIVIE 5 = it S

[ S

CBoOoaHoe najenue. Y cKopeHrue CBOOOHOTO TaICHHS.

Vi

Yo o

(o] Xo ‘(.—

JIBu>keHue Tena, OpoIIEHHOTO MO/ YTJIOM 0 K TOPU30HTY:

117 [.".'{?}=.".b +Ut =2 tU,cosa-f
A . 2
]\;'{f} =V, U, f+ g‘T =V, +Usina- r—%

v (t)=v, =u,cosa

v (t)=uv,, +gt=y,sina— gt

g.=0
g =—g=const




KpuBonuneiinoe npuxenue. [[BrmkeHne MaTrepualibHOM TOUKHU
10 OKPYXHOCTH.
VYrnoBas u TUHEHHAs CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JIBUKEHUU TOUYKHU IO OKPYKHOCTH

1.1.8 o ,
W=—=2mV
T
. LleHTpocTpeMUTENbHOE YCKOPEHHUE TOUKU:
v? 5
aye = ? = w“R
. [lonHoe yckopeHne MaTepuanbHON TOUKH
119 TBépnoe Teno. I[locTynarenbHOe U BpalaTesIbHOE JBUKEHUE
TBEPIOrO Tela
1.2 JUHAMUKA
121 Nuepunaneubie cucremsl oTcuéra. [lepBbeiii 3akoH HbroToHa.
[IpuHuun otHOCUTENBHOCTH ["anunes
Macca rena. [InotHocTh BemecrTna:
1.2.2 p= m
|4
Cuna. [TpyHIIMD CyNeprno3uLIMK CUJT:
1.2.3 * o
FpaBHOAeﬁCTB =F+F+.
Bropoii 3akon Herotona: qyist MarepuanbHoil Touku B MICO
1.24  F, =ma, ; Ap=FAt npu F = const
-—y—Pp—
Fy Fy
125 Tperuii 3akoH HproTOHA /111 MaTe€pUaibHbBIX TOYEK:
Fip = —=Fp
1.2.6 3aKOH BCEMHUPHOI'O TATOTEHHS: CHUJIbl TMPUTSHKEHUS MEXKIY




1.3

1.2.7

1.2.8

mim;
RZ

TOYEYHBIMH Maccamu paBHbl F = G

Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHIIBI

TSKECTH OT BBICOTHI h HAa IOBEPXHOCTBIO IJIAHETHI pauyCOM
GMm

Ko MG = Gy

Cuna ynpyroctu. 3akoH ['yka:  E, = —kx

Cuna tpenus. Cyxoe TpeHue.

Cuia TpeHust CKoJbxeHus: F,, = uN

p
Cuia tpenus noxkost: Fr, < uN

Koadduument tpenuns

1.2.9

1.3.1

1.3.2

1.33

1.3.4

1.3.5

Fy
HaBiaenune: p = -

CTATHUKA

F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHU:A:

-

M| =Fl, rae | — nnevo cunbl F OTHOCUTENBHO OCH,
npoxojsauiel yepes Touky O neprneHauKyIIpHO PUCYHKY

HeHTp Macc Teia. HeHTp MacCC CUCTCMbI MATCPUAJIBHBIX

_ myrytmpryt..

-

TOYECK: ;
M. my+my+...

-

B onHOopoanom none Tsxectu (g = const)

HEHTP MACC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

Ycnosus paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0
\[}:"1 +F+...=0

3axoH [lackansg

JlaBnenue B xuakoctH, nokosmeiics B UCO: p = py + pgh




1.3.6

>
>

3akoH Apxumena: Fapy = —Pyrecn
eciu TeNo U KUAKOCTh oKosTes B UCO, 10 Fppy = pgViuimecn

VYcioBue miaBaHus TeEN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

1.4.1

1.4.2

1.4.3

- -

Nmnynbc MmaTepuanbHOM TOYKU: p = mv

- - -

Nmmysbe cUCTEMBI T p = py + po+...

3aK0H U3MEHCHUS U COXpaHCHHA UMITYJIbCa:

B I/ICO Ap = A(pl + p2+ . ) = FlBHeLHHAt + FZBHeLLIHAt-l_' -

-

BUCO ,ecmu Ap = A(p; +p+...) =0 ,ecn Figyenn +

>

FZBHeLLIH+- =0

PeakTuBHOE JBMKEHUE

144

F
ﬁ[;(x‘

PaGora cuibl Ha MaIoM MNEpEeMCIICHUN:

:1=|}?'|-|.if|-c05 a=F, - Ax

1.4.5

u/\(;‘

—

D
MoOUIHOCTb CHJIBL:  €Ciiu 3a BpeMsi At paboTa CHIIBI

MU3MCHACTCA HA , TO MOIITHOCTH CHJIbI

p=24
At

=F-u-cosna
Ar—

1.4.6

Kunernueckas sHeprusi MaTepuaibHOU TOYKH: E,, = — =

»?
2m
3aKOH N3MCHCHUA KHHeTH‘IeCKOﬁ BHepFI/II/I CUCTEMBI

MatepuanbHblx Touek: B UCO AExun = A1 + A2 + ...




[TorenumanpHas 3HEprust:
JUISL TOTCHIMAIIBHBIX CHIT A1; = Ejpgreny — E2norenn—= AEnoreny

[TorenumanpHas SHEPTUs MATEPUATILHON TOYKHA B OJJHOPOJHOM

1.4.7 IOJIE TSKECTU: Ejgreyy, = mgh
[ToTennuanpHas sHEPTUs yIpyro neopMupoBaHHOTO Telia:
kx?
EHOTEHLL - T
3aKOH U3MEHEHUS U COXPAHEHUsS] MEXaHUYECKOW YHEPTUM:
Eiex = Exsm * Enorern
1.4.3 B IICO AE,ex = Agcex HEMOTEHIL CHI
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U
1.5 MEXAHUWYECKHE KOJIEBAHM A U BOJIHbI
l"apmonunueckue KoJie0aHus MaTepUaIbHOMN TOYKH.
Ammuntyna u ¢asza konebanuii. Kunemarnueckoe onucanue:
a(f) = Asin( @t +0, ).
v (f)=x/,
a(f=(v,),=—e'x() =a +0'x=0,
I7I€ X - CMEIIEHHE U3 PABHOBECHSI.
JlunamMu4eckoe onucanue: ma, = —kx, roe  k = mw?. D10
3HAUUT, 4T0 F, = —kx.
1.5.1 DHepreTHyeckoe ONHUCaHue (3aKoH COXpaHEHHs
MEXaHUYECKON IHEPTUN):
mu +£:nm§m _ kL
2 2 2 2
CBsi3p aMIUIMTYObl KOJEOAHUN CMEUICHHS MaTepHaTbHOM
TOYKH C aMIUTUTYyJIaMH1 KOJieOaHUH €€ CKOPOCTH U yCKOPEHHUS:
Upee =04, @ =04
[Tepron u yacToTa KoIeOAHMIA:
_2n 1
1.5.2 @ v

[leprioq Manbix CBOOOJHBIX KOJNCOAHWH MaTeMaTUYECKOTO

MasiTHHKA:




2.1

T=2?EJI
g

[lepron cBOOOIHBIX KOJIEOaHUI IPY>KUHHOTO MasiTHUKA!

T=2n |0
ke
1.53 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IPOJOJIbHBIE BOJIHBI. CxopocTb
1.5.4 pacnpocTpaHeHus U AJIuHa BOJIHbL: A = vT = %
Hutepdepennus u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
MOJIEKVYJIAPHASA ®U3UKA. TEPMOJUHAMUKA
MOJIEKYJISIPHASA ©OU3NKA
Mopenu CTpoeHHs ra3oB, )KHIKOCTEH U TBEpABIX Ten. IlycTs
TepMOAMHAMHYECKass cucreMa (Teno) CocTouT u3 N
211 OJIMHAKOBBIX MoJIeKyJl. Toraa KoJu4ecTBO BEIEeCTBA
v = :—A = % ,rne Ny —uuciao ABorajpo, m —Macca CUCTEMBI
(Tema), p— MonspHas Macca BelecTBa
2.1.2 TernnoBoe IBUKEHUE ATOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BzanMmopeiicTBue uacTuIl BellecTBa
2.14 Huddysus. BpoyHoBckoe ABMKEHNE
2.1.5 Monens uneansHoro rasa 8 MKT
CBs13b MEXy JABICHUEM U CpeIHE KMHETHYECKOU SHeprueu
MOCTYNATEIbHOTO TEMJIOBOIO ABM)KEHUS MOJIEKYJ UJCaIbHOTO
rasza (ocHoBHoe ypasHeHue MKT):
216 p:lmﬂulzzn-{mcuz _inz
30 30 2 3
rae m0 — mMacca OJHOH MOJEKYJbI, n =% - KOHIIEHTpauus
MOJIEKYT
2.1.7 AoGcomoTHas Temmiepatypa: T =t +273K
18 CB43b TeMnepaTyphl raza co CpeHEN KHHETUYECKON dHEpruen

NMOCTYHATCIBHOI'O TCIIJIOBOT'O ABUKCHUS €I'0 MOJICKYJI:




2.1.9 VYpasuenue p = nkT
Moenp nieanbHOro ra3a B TEpMOJIMHAMUKE:
( VpasHerHe MenreTesa — Ktaneipora
| BelpevkeHHe [UTs BHYTpeHHel SHepIHH
VpaereHue MeHneneera — KianelipoHa (IIpumeHHMEBIe (DOPMEI
3aMICI):
m RT
pV =""RT =vRT =NkT, p=P=2
1 1
2.1.10 ‘ '
BripakeHne 11 BHYTpeHHell 3HepITII OJHOATOMHOIO HIealbHOID
rasa (IpIMeHMbIe (OPMBT 3aITICH):
-3 3 Im 3
U=ZVRT == NkT ==—RT =ve ,T==pV
2 2 2 2
5111 3akon JlanbToHa ISl TaBJICHUSI CMECH Pa3pEKEHHBIX Ta30B:
p=pLt+pt+..
H3onporiecchl B pa3peKEHHOM Ta3e ¢ IMOCTOSHHBIM YHCIOM
Mouiekyn N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBa V):
n3orepMma (T = const): pV = const
n3oxopa (V = const): g = const ,
14
2.1.12 n3zobapa (p = const): 7 = const
I'pacdmueckoe npencraBieHue n3omnporeccos Ha pV-, pT-u VT-
JmarpaMmmax.
N N 4
OO0beIMHEHHBINA Ta30BbIH 3aKOH: p? = const IS TIOCTOSTHHOTO
KOJIMYECTBA BEUIECTBA V.
Haceiiennsie ©u  HeHachbllieHHblE Tnapel. KauyecTBeHHas
21.13 3aBUCUMOCTD IUIOTHOCTU U JABJICHUS HACBILIEHHOrO Iapa OT
TEeMIIepaTyphbl, UX HE3aBHCHUMOCTh OT 00BEMa HACHIIIIECHHOTO
rnapa
Bnaxnocts Bo3ayXa.
2.1.14

Prapa (T) _ Prapa (T)
Puacbinapa (9] Puacwimnapa (T

OTHOCUTENbHAS BIQXKHOCTb: ¢ =




N3MeHeHue arperaTHbIX COCTOSIHMM BEIIECTBA: HCIIAPEHUE U

2.1.15
KOHJICHCAIINSI, KUTICHUE KHJIKOCTH
N3meHeHne arperatHpIX COCTOSIHMU BEIECTBA: IUIABICHHUE U
2116 KpUCTAJTU3ALIHS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
2.2 TEPMO/IMHAMUIKA
2.2.1 TermoBoe paBHOBECUE U TEMIIEPATypa
2.2.2 Buytpennsis aneprust
Tennonepenada kak crocod M3MEHEHHs] BHYTPEHHEH SHEPTUH
223 0e3 comepmeHus paboTel. KOHBEKIHUS, TEIUIONPOBOIHOCTD,
U3ITy4yeHue
Y KomuyecTBO TEMIOTHI.
Y nenbHas TEIIOEMKOCTD BellecTBa ¢: Q = cmAT
VY nenbHas TemioTa napoodpaszoBanus L: Q = Lm.
2.2.5 VnenbHas TerioTa miasieHus A Q = Am.
VY enpHas TEmoTa Cropanus TommBa q: Q = gm
296 DnemeHTapHas padoTa B TepMOJAMHAMHUKE: A = pAV
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
2.2.7 Q2 =AUz + Az = (Uz —Uyp) + Ax
Amunabata: Q, = 0= A, = (U; — U,) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporecchbl
[Tpuniune! gerictBus TernoBbix MamuH. KIT/:
2.2.9 n=Aﬂm =Qﬂ_w—|‘h{}m|=1_|Qm|
Oearp Ouarp Orarp
Makcumansnoe 3nauenue KIIJ1. [ukin Kapno:
2.2.10 a1 = M e =Tm};i';m=1_§ﬂ
marp narp
2.2.11 VYpaBHeH#He TerioBoro 6amanca: Q; + Q, + Q3+...=0
3 DJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
311 DnekTpu3anus Tel U €€ MPOSBICHUA. DJIEKTPUUYECKUN 3apsil.

JBa Buma 3apsma. DJeMEHTapHBIA SICKTPUYECKUN 3apsi.




3aKOH COXpaHEHMS JIEKTPUUECKOTO 3apsiia

3.1.2

B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kyiona:
B OJIHOPOJHOM BEIIECTBE C AUDIECKTPUUECKOMN

IMPOHUIACMOCTBIO &

9

poplallel 1 el
g 4mes, i

DnekTpuyeckoe mojie. Ero gelcTBMe Ha BIEKTPUYECKUE

3apsabl

F

>

Hanpsk€HHOCTB 2yIeKTpUYEcKoro nojst: E = ——
Anpo6Hslit

4
2

[Tone Toueunoro 3apsna: E, =k -

>

ofHOpoaHoe none: E = const.

KapTunbl 1uHul HanpsHKEHHOCTH ATUX TTOJICH

IToTeHnuanbHOCTh QJICKTPOCTATHYCCKOI'O I1O0JIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(¢1 — P2) = —qAp = qU.

IloTennmanbpHast OHEPTIUA 3apsaa B 3JICKTPOCTATUYCCKOM IT0JIC:

W=q¢p, A=-AW
w
IToTeHnuman 3J1eKTpOCTaTUYECKOTO NOJIA: ¢ = <

CBs3b HaprDKéHHOCTI/I moJiA U pa3HOCTU NOTCHHHUAJIOB JJIA

OJIHOPOJIHOTO AeKkTpocTatnueckoro mois: U = Ed

[IpuHOHUI cyneprno3unum JIEKTPUIECKUX MOJIEH:

- - -

E =E1+E2+,¢ = ¢1+¢2+

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VcioBre paBHOBECHS 3apsijioB: BHYTPH MpoBojgHuka EL =0,

BHYTPU U HA MTOBCPXHOCTHU ITPOBOJHUKA = const

I[I/IBJ'ICKTPI/IKI/I B 3JICKTPOCTATUYICCKOM ITOJIC. ﬂI/IBJ'IeKTpI/I‘{CCKaH

IMPOHUIACMOCTb BECIICCTBA €

Kongencarop. DnekTpo€MKOCTh KOHAEHcaTopa: C = %

aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

_ €8S C
= P = &(y




3.1.10

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ ="'rCnapann_Cl+C2+-"

IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

1 1 1
U=Ui+ Uz a ===t ot

3.1.11

qu CcU? ¢?
DHeprus 3apsLKeHHOTO KoHAeHcaTtopa: W, = S = =3

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

322

Cuna Toka:
=24
Aty
[Tocrosannsiil Tok: I = const
s nocrossHHOTO TOKA q = It

VYciioBHs CyIIECTBOBAHUS 3JEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

U
3akon Oma aJig ydyactka uenu: [ = =

324

3.2.5

DnexTpuyeckoe COTIPOTHUBIICHUE. 3aBUCUMOCTD

CONMPOTUBJICHUA OAHOPOAHOI'O MNPOBOJHHKA OT €TI0 MJIWHBI U

l
CCUCHU. YJIGJ'II)HOG COIIPOTUBJICHHUEC BCIICCTBA. R = pE

ACTOpOHHMXCM}I

Ucrounuku Toka. DJIC ucrounuka Toka: E = .

BryTpeHHee conpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3.2.7

3akon Oma i ONTHOM (3aMKHYTOMN) 3JeKTpuueckoi nemnu: E

= - E
=]IR + I, orkyma I = =

E.r

= R

HapannenLHoe COCAMHCHUC ITPOBOIHUKOB:

=11 +R2+...Ul=U2=.. —

1 1
=—+—+..
Rnapajm Ry R,

HOCHG}IOB&TCJ’IBHOG COCAVHCHUEC ITPOBOAHUKOB:

U = Ul + U2 + ..., Il = 12 = RHOCJI = R1 + R2+




Pa6ora anekrpudeckoro Toka: A = [Ut.

3akon JIxoyns — Jlenna: Q = I?Rt

3.2.8 2
Ha pesncrope R:Q = A =I?Rt = [Ut ==t
MOIIHOCTB 3JEKTPAUYECKOTO TOKA:
M L
Af {40
TemtoBast MOLTHOCTS, BBIJIENIEMAst HA PE3UCTOPE:
vy U
3.2.9 P=IR=—=IU
MoniHocTh HCTOYHUKA TOKA:
A4
v
At
CBoOosHbIE ~ HOCHUTENM  JJEKTPUYECKUX  3apsAloB B
12,10 MIPOBOJHMKAX.  MexaHu3Mbl  NPOBOAUMOCTH  TBEPABIX
o METaJUIOB, pPacTBOPOB U pacCIIaBOB JJIEKTPOJIUTOB, Ta30B.
[TonynpoBoaauku. I101ynnpOBOTHUKOBBIA U0/
33 MATHUTHOE I1OJIE
Mexanuyeckoe B3aUMOJCHCTBUE MAarHUTOB. MaruuTHoe mnoie.
Bekrtop MarnutHOM wuHAyKnuu. IIpuHnmMn cynepno3uuuu
331 MarHuTHBIX nonei: B = By + B,+...
Jluann wWMHAYKIUMUW MarHutHoro nonsa. KaprtuHa JaHM
WHYKLAN MarHUTHOTO T10JIst II0JIOCOBOTO 51
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE TMOJie MPOBOJHHMKA C TOKOM.
330 KaptunHa 5uHUH WHAYKIMM MarHUTHOTO IO JJIMHHOTO
o MIPSIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHHKA,
KaTyLIKHA C TOKOM
Cuna Amnepa, e€ HanpaBiieHue U BennuuHa: F, = [Blsina ,
333 I7I€ 0L — YIOJI MEXy HallpaBJIEHUEM ITPOBOJHHUKA U BEKTOPOM

B




334

34

34.1

Cuna JlopeHuia, e€ HanpaBJE€HUE U BEIUYUHA:

>
>

F Tlop =| q | vBsina , TA€ 0. — yrojJ Mexay BeKropamMu v U B.
JIBrokeHuEe 3apspKEHHOM YacTHIBI B OJJHOPOJHOM MarHUTHOM

oJie
OJIEKTPOMATHUTHAA MH/TY KA

[Torok BekTOpa MarHuTHOM MHAYKIMK: @ = B,S = BScosa

34.2

SABnenue anexrpomMaruutHON MHAYKIUU. DC nnayKum

343

3aKoH 31eKTpoMarHuTHo nuaykuuu dapanes:

AD
E :—E :—(I:lir
Af—i

344

345

3.4.6

3.4.7

| E; |= Blvcosa , T1ie 0. — yroa Mex1y BEKTOpoM B 1 HopMaibto

O/1C uHAYKIMY B IPSIMOM ITPOBOJHUKE JJTUHOM |, BIOKyIIeMcs

-
- -

CO CKOpPOCThIO v (v L l) B OMHOPOJHOM MarHMTHOM Iose B:

-

K IJIOCKOCTH, B KOTOPOH Jiexkat BeKTopel v ul ;ecim | L B , U

v 10 | E; |I=Blv

IIpaBuio Jlenuna
NHnykTtuBHOCTE: L = % ,um @ = LI

Camounnyknus. JIC caMOMHIYKITUH:

A
E,=-L_| =L

—0
LI?

OHeprus MarHUTHOTO TOJIS KaTyLIKU C TOKOM: W, = —




3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIMA 1 BOJIHbI

Konebatenpubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC

Kosie0aHUs B UICATBHOM KOJIe0aTeIbHOM KOHTYpE:

[a(1) = Gumasin( 1 + )

3.5.1
]I[ t)=q, =wq,_cos|of+q@,|=1__cos|of+q,]
21 1
®opmyna Tomcona: T = 2rnvVLC ,OTKyla w = — = —
T VIC
CBs13b aMILTUTYIBI 3apsiia KOHJIEHCATOPa C aMIUIUTYJOM CUJIbI
TOKa MpU CBOOOJHBIX JJIEKTPOMArHUTHBIX KOJEOAHUAX B
UJealbHOM KOJIe0aTeTbHOM KOHTYpeE:
— Im
gm -
0D

359 3aKOH COXpAaHEHHS] DHEPTUU B HUICATHHOM KOJIeOaTeTbHOM
KOHTYpE:

353 BbIHYX1€HHBIE 3]IeKTpOMarHuTHbIE Kosiebanus. Pe3onanc
[lepemennsiii Tok. [IpousBoacTBO, mepeaaya U NoTpediIeHUE
JJIEKTPUYECKON SHEPTUU

24 cut Lr* cut_ LI’

+ = R = TR = const.
2 2 2 2
CBolicTBa 3JIEKTPOMarHWTHBIX BOJIH. B3anmHas opueHTtanus

3.5.5 BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B Bakyyme: E L B 1 ¢

156 [xana 3JIEKTPOMArHUTHBIX BOJIH. IIpumeneHne
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA
161 [IpsimonnHeliHOE pacnpoCTpaHEHHWE CBETa B  OJHOPOJIHOMU

3.6.2

cpene. Toueunslit uctoyHuK. JIyd cBera

3aKOHBI OTPa)KEHUA CBETA. a = f3




ol P

Ve

3.6.3 [TocTpoenne n3o0paxeHU# B IMIJIOCKOM 3epKaje
3aKOHBI PEJIOMIICHHUS CBETA.
[Ipenomnenue cBera: nysina = n,sinf.
o Cc
AOCOTIOTHBIN MMOKA3aTeNb MPEIOMIICHUS: MNy5. = -
9 n, V1
OTHOCUTENBHBIN [TOKA3ATENb PETOMIICHUS: Nypy = ==
1 2
n
3.6.4 b
—~ nz
Xox iydeil B mpu3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CoOTHOILIIEHHE YacTOT W COOTHOLUEHWE [UIMH BOJH IpH
MEePEX0Je MOHOXPOMATHYECKOIO CBETA YEPE3 TPAHHUILLy pa3elia
JIBYX ONTUYECKUX CPEI:
ny<n; n,
n
3.6.5 O
[TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenpHBINM yroi MOJHOrO BHYTPEHHETO OTPAKEHUS:
1 n
Sinay, = =2
Hp nOTH nl
ColOuparoniue W paccewBaromyde JUH3BI. TOHKas JIMH3A.
36.6 DOKyCHOE PaCCTOSIHUE M ONTUYECKAsi CHJIa TOHKOW JIMH3bI:
1
D==
F
v 1 1 1
dopMyia TOHKOU JTUH3BL: =+ = = =
3.6.7 “© T

If]

. h
VYBenuuenue, qaBaemoe JMH30M: I = o=




F\ h

ey

B ciyuae paccenBaromieit 1uH3bl:  D<0=F=D1>0,

I'= L) <1
H d

3.6.8
Xop myya, NPOLIEAIIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K
e€ rmaBHON ontuueckol ocu. IlocTpoenue u3z00paxeHui
TOYKH M OTpe3Ka MPSMOM B COOMPAIOIIMX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMax

369 doroanmapaT Kak ontudyeckuii mpubop. ['masz kak onTuyeckas

o cucTema

HNurepdepennius cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB u MHUHHMYMOB B
UHTEpPEpEeHIIMOHHON  KapTWHE OT JABYX  CHUH(]a3HBIX
KOT€PEHTHBIX UICTOYHHUKOB:

3.6. “
MAKCIIMYMBI — A=2m % m=0,x1.£2 £3

2
A
MITHIIMYMEI — A= 2m+l,];, m=0,t1,£2 £3 .
2

Hudpakus ceera. Judpakunonnass pemérka. YciaoBue
HAOJIOZCHUS TJIABHBIX MAaKCUMYMOB TIpU  HOPMaJbHOM

3611 MaJeHu MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM BOJHBI A Ha
pemeéTKky ¢ nepuoaom d:
dsing, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12 Hucnepcus ceera

KBAHTOBAA ®U31KA




4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1

I'unore3za M. [lnanka o kBantax. @opmyna [Inanka: E = hv

hc
®otonsl. DHeprus poToHa: E = hv = - =pc

E hv h
Wmnynse poTona: p =—=—=-

dorordpdext. OnbiTer A.I'. Ctonerosa. 3akonsl GoTodddexTa

VYpaBuenue DitHmreitHa 1151 hoTodddekra:

E¢0T0Ha = ABbIxoja + EKI/IHma.X"

hc
rae, E¢0T0Ha =hv = P

hc
Axp

ABbIXO,ZLa = hv}(p =

2
_ MV max __
EKm-Imax - 2 = eUsan

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAOUIYI0 IOBEPXHOCTh U

Ha MMOJIHOCTBIO IMOIIOMar0Iyro IOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnas mozens aroma

422

4.2.3

[Tocrymarer Bopa. M3nydenue m morniomieHne (GOTOHOB IMPHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JPYTOM:

hv, = he =|E” —-E

mn - .
Y

m

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEpPruu aToMa BOJOpPOJIa:

_1363B
E, =222 5123, .

n*

43

OU3NKA ATOMHOI'O S/IPA

4.3.1

4.3.2

Hyxnonnas monens siapa I'eiizenGepra — MBanenko. 3apsin

sapa. MaccoBoe 4HuCIIo sapa. H3oTombI

PannoakTUBHOCTB.

Anbda-pacnan:
A A4 4
7 X—>> Y+ ,He

bera-pacnan.




DNeKTpOHHBIN B-pacnai:

A A [ J—
XY+ je+v,

[TosutponHsIit B-pacnan;
A A 0= , .,
sX—= Y + jE+ v,

l'amMmma-uznydenue

-t
3aKkoH paJiMOaKTUBHOTO pacnana: N(t) = Ny * 2T

433 HYCTB m — Macca paaruoaKTHBHOI'O BEIICCTBA.

-t
Torma m(t) = my* 27

434 SAnepusie peakuuu. Jlenenue u CUHTE3 sACp




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka; 10 knacc. yroybnennoe odydenne Kacesnos B.A. OOmiecTBo ©
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

e Ousuka (yriyOseHHblld ypoBeHb). Peanuzanus tpedoBanuit @I'OC
CpeaHero o0IIero 00pa3zoBaHus: METOAUYECKOE TOCOOUE JJIsl YUUTENs
(A.A. dxyra u np.); Hayu. Pegakrop M.B. Cemenos-M.: ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTHs oopa3zoBanus», 2023,- 114 c.

o Ousuka: 10-11 ki1.: mOypo4HOe IIIaHUPOBAHUE: TIOCOOUE IS YUUTENCH
oO1eoOpasoBarenbHbix opranuzanuit/ B.®. Humnos, -M, :
[Ipocsenienne, 2013,-128 c.

o ®usuka 10 knacc (yrnyOaeHHbIH ypoBeHb). MeToanueckoe nocodue K
yueoHukam I'.A. Mskumena, A.3. CunsikoBa. AO «3natenbcTBo
«IIpocsemenne», 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickuii o6mieo0pa3zoBaTenbHblid moptan http://experiment.edu.ru
®denepanbHbIi HEHTP UH(DOPMAIMOHHO-00pa30BaTENIbHBIX PECYPCOB
(®IINOP) http://fcior.edu.ru

Caiit n1s npenogaBaTeneil PU3NKM, ydaluxcs U UX poauTeNen
http://www.fizika.ru

College.ru: ®usuka http://college.ru/fizika/

®enepanibHas 3a04HasA (PU3MKO-TEXHUUECKas IIKOJIa TP MOCKOBCKOM
(U3UKO-TEXHUYECKOM UHCTUTYTE http://www.school.mipt.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 296520261781276660661547455625433911011083524469
Bnageney Yconsuesa Enena BukToposHa

OeicTevTened C 06.02.2026 no 06.02.2027



http://www.tcpdf.org

		2026-04-30T06:26:41+0500




