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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
TaKkKe ¢ yu€ToMm ¢enepanbHON paboueit mporpammbsl BocnuTanus U KoHmenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ denmepainuu,  peamu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaensier o0a3aTeIbHOE MPEIMETHOE COACPIKAHNUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEIOBATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro MpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mno ¢u3uke Aa€T MpEeACTAaBICHUE O MLENAX, COACp)KAaHUM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM YpOBHE.

N3yyenue kypca (u3MKd YriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BAThH
3aJjaul MPOPECCUOHANTBHON OpPUEHTAlMH, HAPABJICHO HA CO3/laHUE YCIOBUH I
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢usnke omnpeaensorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha YIriIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 10 ro1aM 00yUEHHUS;

cozieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCITOJIb30BaHA YUYUTEISIMU (PU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXOJOB K MpEenoAaBaHui0 (U3UKH HAa YrayOJIEHHOM YypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s13aTeNbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
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KayecTBe y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyxatoieMm mupe. LIkonpHBIN Kype PU3UKK — CUCTEMOOOpa3yrOITUi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
busmdeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa 0Oydaromerocsi, B GOpMHUPOBAHNE YMEHUN TPUMEHSITh HAyYHBIN
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJI0KEH
PO UIEH, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3/eioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce sBIsSIeTCs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIIECTBE U
oJIE.

Hoea cymanumapusayuu. EE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3uKkM ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriayOoa€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBa, U
TE€XHOJIOTHUHU.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJEpKaHUsl, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYyX IACHHS
po0JIeM palMoOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHITUIIAX CHCTEMHO-JIEATETLHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyoero (akropa ydeOHoro mporecca. s yriyO6naéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpPUMEHTA,
BKJTFOYAIOIIETO (PPOHTATIBHBIE YUYCHUYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MTpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auud (GU3MUECKOro MpakTUKyma. B mepBoMm ciyuae
MPaKTUKyM MpoBOaUTCs 100 B koHIe 10 u 11 kmaccoB, mubo mocie mepBoro u

BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmoco6 — 3T0
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uHTErpanuss paboT TPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pPabOT, KOTOpHIC
MPOBOJATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon padoramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOIArOBOM HHCTPYKIIHH.

B mporpamme 1o (QusMke cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPE/ICTaBlIeHAa €IMHBIM IepedHeM. Buioop
TEMaTUKH JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MPOLIECCa UCXOI U3 OCOOEHHOCTENW MOYPOYHOIO
IUIAHUPOBAHMUS W OCHaleHus kabwHeta Qusuku. [Ipm sTomM obecmeumBaeTcs
OBJIaJICHNE OOYYaIOMUMHCS YMEHHUSIMHU TIPOBOJUTH TMPSMBIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHWE yAENAETCA PEIICHUIO PAcYETHBIX W KAadYeCTBEHHBIX
3amad. [Ipu 3TOM 119 pacUETHRIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PU3UUYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSThH
M3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjiesia Kypca, Tak
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MIPUOPUTETOM SIBJISIFOTCSL 3aJaHUs Ha OOBSICHCHHE/TPEICKa3aHWe IPOTCKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HU, TpeOyrolue BbiOOpa
bu3MYeCcKO MOJIEIH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECICUCHUIO Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHeTre GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAaHHUE.

JleMoHCTpanioHHOe 00opyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlUui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe o0O0OOpyI0BaHUE [Ji1 YYCHUYECKUX MPAKTHUYECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TeMaTH4ecKue KOMILIEKTHI
Ja00paTOPHOTO OOOPYJOBAHUS JIOHKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJE [U(DPOBBIX J1A0OPATOPUIA.

OCHOBHBIMHU TICJIIMH U3y4eHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMHpoBaHWEe WHTEpPeca H CTPEMJICHUS OOYYaOIIMXCI K HAYYHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHE HUX MHTEIUICKTYaIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJE MO3HAHWS W (POPMUPOBAHUE
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UCCIIEIOBATENILCKOTO OTHOLICHHS K OKPY KAIOIIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C HCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAaHWU U HAYYHBIX IOKA3aTEeJIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O pOiAM (PU3UKU [Jis Pa3BUTUSL JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJICTaBICHMA O  BO3MOXHBIX  cdepax  Oymymieit
npo(hecCHOHANFHOM  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTikeHne 3TUX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOUX 3a/1ad B
npoliecce u3yyeHus Kypca GU3NKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0O  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(GopMUpOBaHKE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3nyecKux SIBICHUH B MPUPOAEC U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUI B
MMOBCEHEBHOM JKHU3HHU;

OCBOGHHE CIIOCOOOB pEIICHUs Ppa3IUYHBIX 3a7a4 C SBHO 3aJaHHON
buznyecKkoil MoJEeblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJayd, B TOM 4HCIE 3ajad
WH)XCHEPHOTO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAZICHUE METOJAAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W IPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdu3a MW HUHTepIperauud HuH(pOpMaluH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

CO3/IaHME YCJIOBHUW ISl Pa3BUTHS yYMEHHH MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOM JICATEIIBHOCTH;

pa3BuUTHE HUHTEpeca K cepaM MpoecCHOHANbHON NeATENIbHOCTH, CBSI3aHHOM
¢ (PUBHUKOM.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yrnyOn€HHBIA ypOBEHb
u3ydeHus ydyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHMsl BBIOMpaAeTCss OOYYAIOUIUMUCS, IUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0Opa3oBaHuUs MO CHEIUATBLHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUIISL.

Ha uzyuenue ¢pusuku (yriayOna€HHbIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HelEI0),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JEJNaeT BBIOOp
npoBeleHusl J1adOpaTopHbIX pabOT U OMBITOB C YYETOM HHIUWBUYATbHBIX
O0COOCHHOCTEM 00yJarOIIUXCAl.

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 77 ot 08.10.2024. UcnonHutens: Mvnsizosa 9. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 6 n3 48. CtpaHnua cosgaHa: 08.10.2024 12:06 =¥ TATAPCTAH



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

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

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCONIIOTHO TBEpAOE TENo, HJeajbHasl >KUJKOCTh, HACAJbHBIA ra3, TOYEYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMEeHUMOocTH. Pusznueckas
TEOpHs.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHne cuiibl TOKAa M HANpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl u3mepeHus
(bu3nYeCKUX BEIMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEpUATIBLHON TOUYKM OT BPEMEHU U HX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.

KpuBonnHeitHoe  nBUKEHWE. J[BUKEHHME  MaTepuagbHOM TOYKHA 11O
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OKPY>XKHOCTH. YTJIOBasi W JUHEHHas CKOpocTh. [lepmom m dacrota oOpaiieHws.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KACaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LIEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE NEpeaayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MrTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpapieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
T€Jia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yueHne HEPaBHOMEPHOTO ABMXKEHUS C IETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHre yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

WN3yuenne nBUXKEHUSI Tejla, OpPOIICHHOTO TOpU3OHTalbHO. [IpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHojia OOpallleHus KOHUYECKOr0 MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHOocuTenbHOCTH ['anmunes. HenHeprmanbHbie CHUCTEMBI OTCcuéTa (OmpenecHue,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cul.

Bropoi 3axkoH HproToHa 111 MaTepuanbHOM TOYKH.
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Tperuit 3akoH HproTOHA 17151 MaTeprabHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMHUPOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyiierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koa¢p¢puuuent tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejia B
MKUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO ABUKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: IMOAINITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHne IByX LHMIMHAPOB WM IIAPOB PA3HOM MacCcel C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIUATBHOW CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHNWE B MHEPLUAIBbHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOLIIUX B pE3yJIbTaTe B3AUMOICHCTBHUS TEI.

N3mepenune macc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABbEME U MaJICHHH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro MacCCHhI.

HccnenoBanrie 3aBUCUMOCTUA CHUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

W3yyeHue NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN depes
NETKui OJIOK.

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

HccnenoBanue nBHKEHUS OpycKa 10 HAKJIOHHOM IJIOCKOCTH C IMEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.
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W3yueHne NBUKEHHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccenenoBane ycioBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAILCHHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynbc MaTepranbHON TOUYKH, CUCTEMBI MaTEPUAIbHBIX TOUEK. L{eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
npecTaBieHue padbOThl CHIIBI.

MoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHUMaIbHBIE W HENOTEHUMANbHbIE CHJbl. lloTeHnManpHas »HeEprus.
[ToTenmumanbHas sHEprus ynpyro nedopMupoBaHHOW TPy uHbL. [loTeHImanpHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnumanbHas 3Heprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO IIapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACATbHOM J>KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckue yCcTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
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BOJAOMET, KOMEpP, NPYXKUHHBIA MHCTOJET, THPOCKOM, (PUTYpHOE KaTaHWE Ha
KOHbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

M3MeHeHne 3HEpTUn Telia MpU COBEPIICHUN PAOOTHI.

B3anmHble MpeBpallleHUs] KUHETHYECKONM W IMOTEHUHAIbHOW SHEPrud MpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPTUu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue ummynbca Tejia N0 TOpPMO3HOMY ITYTH.

W3mepenne cuiabl TATH, CKOPOCTH MOJEIU DJIEKTPOMOOWIISE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJIHCOM CHIIBL.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOJICCTBUMU.

N3Mepenne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON HEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUS.

OmnpeneneHue pabOThl CWIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYTAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckoi Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bBbpoyHOBCkoe JBIKEHHE. XapakTep
JBWKEHHUS W B3aUMOJECHCTBUS 4YaCTHUI BellecTBA. MoAenu CTpPOEHUSA Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JITHX
Mozeneii. Macca u  pa3Mmepbl Moiekyd (atomoB). KonuyecTBO BemiecTBa.
[ToctrostnHast ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. I[llkama
temneparyp Llenbcusi.

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOcomtoTHas
temrneparypa (mkana temrnepatyp KenbBuna). 3akon [lanbToHa. M3ompoiieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3b  MEXIy JaBJICHUEM M  CpEeAHEHd  KHUHETUYECKOW SHeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIFOTHOM TEMITEpaTypPhl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEH
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KMHETUYECKON SHEPTUEN NMOCTYIATENBHOIO TEMJIOBOTO ABUKEHHUS €€ YaCTULL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MOoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YaCTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buieoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddys3ust skuaKocTe.

Monaens onbita IlTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeETOK.

HabGnronenue u vcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO pPAaBHOBECHUS IIPU
TEIJI000MEHE MEXITY TOpSYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mnporuecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmogunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbl. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawanmo TtepmoauHaMuku. (CamMoOnpOW3BOJIbHAs — peJIaKCalUs
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaKEHUE ISl BHYTPEHHEH SHEPTHH.
VY ClI0BUS TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHIEHTPALUs YaCTHUILl, BHICOKHE
TeMmIeparypsl. BolpaxkeHue 111 BHYTPEHHEN SHEPTUU OJJTHOATOMHOTO HJCATBLHOIO
rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuUKe. Beruucienne paboThl o rpaduky
rpolecca Ha pV-auarpamMmme.

Tenonepenaya  kak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPrUU
TEPMOJUHAMHYECKOW cuUCTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo Ttemnotrel. Tenmno€éMkocTh Tena. YaAelnbHass W MOJISIpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUME Maiiepa. YaenpHas TEIIOTa CrOpaHUsd
torumBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. I[lonstue 00
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annabaTHOM MpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHKU. BHyTpeHHsAst osHeprusa. Kosmuectso
TEIJIOTBI W paboTa Kak MeEpbl W3MEHEHHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0H TEpPMOJMHAMUKHM MJII PABHOBECHBIX IPOLECCOB: YEpe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
€MHCTBEHHAs aguadarta. AOCOIIOTHAS TEMIIEpaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TI€pe/iaTh TEIUIOTY OT 00Jiee XOJIOJHOro Tena K 0osiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! gectBus TermoBbix MammH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHUE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeinei. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIECH CPEIbl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOILIECChI: XOJOAWIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpAaTOPHBINA JABUTAaTENM, MapoBas TypOWHA,
MOJYYECHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
WCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJICKTPOIHEPTHUHU.

Hemoncmpauuu.

N3meHeHnne TeMiiepaTypsl py aiuadaTuueCcKoM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUH.

HccnenoBanue aqnabaTHOro npouecca.

KomnbroTepHbie MOJIEU TEIJIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

N3mepenue yaeapHOu TENI0EMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEILIECTBA.

HccnenoBanue anquabaTHOro npouecca.

N3ydeHne B3aMMOCBS3M DHEPTHH MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue u KumeHue. Y aeiabHas
TeIJI0Ta MapooOpa3oBaHusI.

HacolllieHHbIE W HEHAcChIleHHblE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBINIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdubie Tena. AHU30TPOMUS CBOWCTB
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KpuctauioB. [lnaBiaeHue W KpuUCTaM3alMs. YJeapHas TEIUIoTa IUIaBJICHUS.
Cyb6numarnwsi.

Hedopmaruu TBEpHOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacmMpeHue KUJIKOCTEH U TBEPJIBIX Tel, 00BEMHOE M JIMHEHHOE
pacmpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIECTBA KaK IPHUYKMHA
TEIUIOBOTO PaCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B (Pa30BbIX NMEPEX0IaX.

VYpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHocTtHOoe HaTspKeHHE. Koda(phuIMeHT MOBEpXHOCTHOTO HATSHKEHUS.
Kanwmisipasie sBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TermmoBoe pacmpeHue.

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenwne. Kunenue npu noHW>KEHHOM JIaBIICHUU.

M3MmepeHne CHilbl IOBEPXHOCTHOIO HATSYKEHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie sBiIeHUS.

Mopaean HeHbIOTOHOBCKOM JKHUIKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIIOTHI TUIABJICHUS JIbA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX IAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
ITIOMEILECHUH.

N3mepenne ko3P puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenoBanne 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma  OT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noJe.

OJNeKTpu3alusl Tel U €€ MpOSBICHHS. JJNEKTpUUeCcKur 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKM, JUAIEKTPUKA U MOJYHPOBOJHUKHU.
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DneMEeHTapHbI JJIEKTPUYECKUN 3apsii. 3aKOH COXPAaHEHUs SJIEKTPUYECKOIrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsianl. 3akoH Kynona.

DIekTpuuecKkoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsok€aHocTh  anekTpudeckoro  mosst.  [IpoOuHbiit  3apsa.  JluHuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJis. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO ITONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAN 3IEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSXKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpyHIMT CYyNIEPIO3ULIAN SIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [loje paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEpPHO 3apsKEHHOro mo o0bEMy 1miapa. [losne paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TIUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPSA0B.

JuanexTpuku B AIEKTPOCTATUYECKOM T0JIE. JudnexkTpruyeckas
IIPOHUIIAEMOCTbH BELIECTBA.

Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCAaTOpa.

[TapannensHoe coenrHeHne KOHIeHcaTopoB. [locnenoBarensHoe coeqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrxkeHMEe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM AJICKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIeHCATOphl, renepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

IIpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

YCTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITIOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 77 ot 08.10.2024. UcnonHutens: Mvnsizosa 9. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 15 u3 48. CTpanuua cosaara: 08.10.2024 12:06 =¥ TATAPCTAH



OueHka CUil B3aUMOJICUCTBUS 3apPSIAKEHHBIX TE.

HabGnronenue npeBpaleHus SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
W3JIyYEHUsl CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKaIIe KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[UAJIOB (HampsKEeHUs ) npu
IIOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia Toka. [TocTosIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHMKH
toka. Hanpsokenne U n O/1C é&.

3akoH OMa U1 ydacTKa LEMu.

DneKTpudecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOIO MPOBOJHMKA OT €ro JUIMHbBI M IUIOIIAAW MONEPEYHOIO CEUYCHMUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBi€HHbIX nekTpuueckux neneil. [Ipasuina Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoyns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbLAENseMas Ha
pe3ucTope.

DOJIC m BHYTpEHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma g
MOJHOW (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikaHueE.

KonzgeHcarop B nienu noCTOSSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHl: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHMUS.

HccenmenoBanre 3aBUCHMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUI PE3UCTOPA,
JIaMIIbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ambpIkaHK€e TalbBaHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJIEHUS.

Crioco0bl coemnHeHUst UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit skcnepumenm, nabopamopnwie pabomol, npaKkmuKym.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.
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W3mepeHne yaenbHOoro CONpOTUBIICHUS TPOBOAHUKOB.

HccenmenoBanne 3aBUCHMOCTH CWIIBI TOKAa OT HAIPSOKEHUS UL JIAMIIBI
HAaKaJIUBaHMUS.

YBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOTO 3JEMEHTA OT BPEMEHHU
IIPY KOPOTKOM 3aMBIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COINPOTUBICHUS METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CoOcTBeHHas 51 IIpUMECHAas IIPOBOJAUMOCTH
noJIynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [loaynpoBogHIKOBbIE TPUOOPHI.

DNEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DIEKTPOJUTUYECKAsT JUCCOIUALIUS.
OnexTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DJIEKTpUUECKHT TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1masma.

TexHndeckue yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHUE: Ta30pa3psiiHbIC
JaMIIbl, JJIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UuCTOp, (HOTOAMON, CBETOJNMOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOTIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 2JiekTponu3a Papajaes.

HckpoBol pa3psa ¥ MPOBOAUMOCTb BO31yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HaGmronenue amextposusa.

W3mepenne 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccenmenoBanre  3aBUCUMOCTHM  CONPOTHMBIIEHUS  TEPMOPE3UCTOpA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

DuU3NYEeCKUN MPAKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
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U UGPOBBIX U3MEPUTETHHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJBHBIE TOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OneHka rpaHul] NOrpeuHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3NYEeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THIOTE3 (BBIOOp U3 pador,
ONHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusvie NOHAMUA, C6AZAHHbBIE C U3YYUCHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENIHOCTH U3MEPEHHI, U3MEPUTEIbHBIE MPUOOPHI, HUPPOBas 1ad00paTOPHSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JluHelHas (QyHKIMS,
napabona, runepbosua, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKUU HA OCH KOOPJAHUHAT, CJI0KEHHE BEKTOPOB.

Bbuonozua: mexanuueckoe JABUKEHUE B KUBOU npupone, auddysusi, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAIMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumusna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJYyYEeHUE HaHOMATEpHUAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, )KUJAKHE KPHUCTAJIIBL, 3JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUEe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATEb BHYTPEHHEIO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBBIE PUOOPHI, TAIbBAHUKA.

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 77 ot 08.10.2024. UcnonHutens: Mvnsizosa 9. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 18 us 48. CTpanuua cosaara: 08.10.2024 12:06 =¥ TATAPCTAH



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
ONbITA U OMNBITA AEATEIBHOCTA B MPOLIECCE PEATU3alUN OCHOBHBIX HANPABICHUMN
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MIMH  OOydarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKHUX YUEHBIX B 00J1aCTH (DUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OILIEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILIETO (PU3NYECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEpEC K pa3nudHbIM chepam mpodecCuoHATBHONU NeATETLHOCTH, B TOM

YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
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OCO3HAHHBIN BBIOOP Oyymiel mpodeccun 1 pearTn30BhIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI,
e TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
00nacTH GU3HUKHU Ha MPOTSKEHUU BCEH KU3ZHHU.
IKOJIOTHYECKOT0 BOCITUTAHUSA:
e Cc(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYyJIbTYphI, OCO3HAHHE TI00ATBHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;
e IUJJAHUPOBAHWE M OCYIIECTBJICHHUE JICHCTBUN B OKpYyXkaloled cpene Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
e pACHIMPEHHUE ONBITA JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 0 (PU3HUKeE.
LHEeHHOCTH HAYYHOI0 MO3HAHUS:
e c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;
e OCO3HAHHE ILIEHHOCTH HAyYHOH AESITENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUS (PU3UKHA OCYIIECTBISATh MPOCKTHYIO M HCCIIEI0BATEIBCKYIO
NEeATEeILHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornueckue aAelcTBUA:
e CaMOCTOSITEILHO  (OPMYJIUPOBATH W  aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
e ONpPEACHATh IEIU JSATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHHUS,;
e BBISBIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
e pa3zpabaThIBaTh IUIAH PEIISHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTh, OIICHHMBATh COOTBETCTBUE
pe3yJIbTAaTOB IEJISIM, OIIEHUBATh PUCKHU MOCIEACTBUM IESITEIHHOCTH;
e KOODJUHHMPOBATH U BBHINIOJHATH pPabOTy B YCIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
e Ppa3BHBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH YKU3HCHHBIX IPOOIIEM.
Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:
e BJQJCTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHITUSIMU U METOJIaMHU
buznyeckoil HayKu;
e BIAJCTH HaBBIKAMH  y4e€OHO-HCCIIEIOBATEIILCKON | MIPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
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CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelleHus 3afad (U3HYECKOTO
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHHS,

e BIAJAETh BUAAMH JCSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPa30BAHUIO ¥ TIPUMEHEHUIO B PA3IUIHBIX YICOHBIX
CUTyaIusX, B TOM YHUCJIC MPH CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
buzukwy;

e BBIABJIATH NPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajauy,
BBIIBUTATh THUIOTE3y €€ peIIeHWs, HaxOguTh apryMEHTHl  JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3a/7aBaTh MapaMeTpbl U KPUTCPHUH
pEIICHNUS;

e AHANM3MPOBATh TOJYYCHHBIE B XOJAE PEHICHHUSA 3aJaddl Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBUSIX;

e CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 0OpPa30BATEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

e JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLIECHUBATh MPHUOOPETEHHBIHN OIIBIT;

e yMETb NEPEHOCUTh 3HAHUA N0 (U3UKE B MPAKTHUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

e YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

e BBIIBUTaTh HOBBIE HJIEH, TIPEIaraTh OPUTHHAIBHBIE TIOAXObI H PEIICHNUS;

e CTaBUTH NPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora c nundopmanueii:

e BJAJETh HaBBIKAMHU MOJIy4eHHUs HMH(OpMALUU (PU3HMUECKOTO COAEpKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IMOMCK,
aHalli3, CHCTEMAaTH3allI0 M WHTEPIpeTannui0 WHPOPMAIUU Pa3IHIHBIX
BUJIOB U (DOpM TIpe/ICTaBIICHHS;

e OIICHUBATh JOCTOBEPHOCTh HH(POPMAIUH;

e HCIOJB30BaTh CpPEICTBAa HMH(POPMAIMOHHBIX ¥ KOMMYHUKAITMOHHBIX
TEXHOJIOTMA B  PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THUTHUEHBI, PECypcOCOEpeKEHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

e CO37aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHUS B pa3iIMuYHbIX (opMaTax c
yu€TOM Ha3HadeHWs WHGOpPMalNWU M TENeBOW ayIUTOPHH, BBIOMpAsS
ONTUMAaJBHYIO (POPMY TIPEICTABICHUS U BU3YaTH3AIIH.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBHUS:
e OCYIIECTBIATH OOIIEHHEe Ha Ypokax (HU3MKH U BO BHE-YPOUHOU

ACATCIIBbHOCTH,
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e pacmo3HaBaThb MNPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMSTr4aTh
KOH(JIUKTBI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e IIOHMMAaThb W  HWCHOJB30BATh  NPEUMYLIECTBA  KOMAHIHOM M
WHINBUAYAIBHON paboThI;

e BBIOMpAaTh TEMATUKY M METOAbl COBMECTHBIX JIEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT'0 WICHA KOJUIEKTUBA;

e IIPUHMMATH LEIU COBMECTHOM JEATEIBHOCTH, OpraHU30BBIBATbH U
KOOPJIMHUPOBATh JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

e OLECHMBATH KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e Ipe/araTb HOBBIE NPOEKTHI, OLEHUBATh HJEU C MO3ULIHUH HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUUYHBIX
CUTyallUsiX,  HIpOSBIATH  TBOPYECTBO M BOOOpa)xkeHHE,  ObITh
VHULMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiiCTBHSA
Camoopranusauus:

e CaMOCTOSITEJIBHO OCYLIECTBJISATh IO3HABAaTEIbHYIO JIEATEIBHOCTH B
obnacti (U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIC 3a/1a4H;

e CaMOCTOSITEJIBHO COCTAaBJIATH IJIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM padOThl C YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

e J1aBAaTh OLIEHKY HOBBIM CUTYaLlUsIM;

e pacuMpATb paMKd y4yeOHOTO TpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

e JleJaTh OCO3HAHHBII BBIOOpP, apryMEeHTHpPOBaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OIICHUBATh MPUOOPETEHHBIN OIBIT;

e cnoco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIUMLMU B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBATh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B I€SITEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIECIISM;
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e BJIAJACTh HAaBBIKAMH TIO3HABATENIbHON peQUIeKCHH KakK OCO3HaHUs
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pe(dIeKCUU s OLEHKM CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHThl APYTUX IPU AHAIU3E pPE3YJIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAOLIEH CTPEMIIEHUE K TOCTHKEHUIO LEIU
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonmy oOyuenust B 10 knacce mpenMeTHBIE PE3yJbTaThl Ha YIITYyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:
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e TMOHMMATh POJb (U3UKH B DKOHOMHUYECKOH, TEXHOJIOTHYECKOH,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

e pasnuyaTh YCJIOBUS TIPUMEHUMOCTH MOJened Qusanyeckux Ten u
MpolecCOB (SIBJICHUM): WHEpIHMAIbHAs CcHCTeMa OTCYETa, a0COIIOTHO
TBEpIOE TEJIO, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOO/IHOE mMajicHue, aOCONIOTHO yhpyras naedopmariusi, aOCOITIOTHO
yOpyroe u adCONTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICIIH ra3a, )KUJIKOCTU
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

e pa3nuyaTh ycIOBUA (TpaHMIlbl, 00JACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QAHANM3HUPOBATH U OOBSICHATH MEXAaHUYECKHE TMPOIECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amuies Uit CKOpPOCTH M TMEpEMEIEHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HUMIIYJIbCA U
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANM3HUPOBATH U OOBICHATH TEIJIOBBIEC MPOLIECCHl U SBJICHUS, UCTIONb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BELIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXPaHEHUs! SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJB30BATh
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MaTeMaTUYECKOE BBIPAKCHHE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

e QAHANM3UPOBATH M OOBSICHATH DJICKTPUYECKUE SIBICHHS, HCIOJb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIUHU DIEKTPUYECKUX
IIOJIEM, TIPYM HTOM YKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

e ONUCHIBaTh (PU3UYECKUE MPOLECCHl U SIBJICHUSA, UCIOJIb3Yys BEJIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHas TeMIieparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOrO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrO TENMIoBOTO
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJIA,
HaNpsHKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apsbDKEHHOTO 1apa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHLMAT JSJIEKTPOCTATUYECKOrO TIOJI,
pPa3HOCTh  MOTEHUMAJIOB, JJEKTPOJABWXKYIIAs CWJIA, CWila  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHHE YYACTKA LENH C IOCIECI0BATEIBHBIM U
[IapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHUSL IIEKTPUUECKOTO 10
KOHJIEHCATOpa;

e OOBICHATH  OCOOEHHOCTHM  NPOTEKaHHs  (U3MYECKUX  SIBICHMIL:
MEXaHHYECKOE JIBUKEHWE, TEIUIOBOE JIBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAITU3alUsl, HAPABICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, SKBUNOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA,

e TPOBOJUTH UCCICIOBAHUE 3aBUCUMOCTU OJTHOU (PU3UYECKON BETUUUHBI OT
IpyrOM €  HCHOJIb30BAHUEM  MPSAMBIX  HU3MEPEHUH, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM
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aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

e TMPOBOAWTH KOCBEHHBIE H3MEPEHUA (PU3MUECKUX BEIUYMH, MPHU STOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJUTH OIBITHI 10 MPOBEPKE NPEIIOKEHHON TMIOTE3bL: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

e coOmrofaTh MpaBuiia O€30MacHOIO TPyAa MPH MPOBENECHUU HCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

e pemiaTh pacy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThbl
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelaTh KaueCTBEHHbIC 3a/Jauyd, TpeOyloulMe MNPUMEHEHHs] 3HAHUM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

e HCIOJB30BaTh TEOPETHMUECKUE 3HAaHUSA s OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e TMPUBOAUTH NPHUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

e AHAIM3UPOBATH U OLICHUBATH MOCJEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO

00I11eCTBa;
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e TMPHUMEHATH pPa3IN4YHbIE CIOCOOBI paboThl ¢ MHpOpManKe (HU3NIEeCKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IIPOSBIATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATELCKUX padoT;

e paboTaTb B TpYMNIE C HCIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

e MPOSBIATH MOTHUBAIMIO K Oyayliel mpodeccHOHaIbHON NeATEIbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.
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TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/n NMPOrpamMmbl Bceero OﬁﬂTpom’m’le p 6aKanec1me o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
Pa3znen 1. HAYUYHBIA METO/ ITO3HAHWSI TPUPO/JIbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa LOK
) https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunewaruia 10 ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamiia 10 https://m.edsoo.ru/7f41bf72
N bubmuorexa [JOK
2.3 Cratnka TBEpAIOTO TeMa 5 ! https://m.edsoo.ru/7141bf72
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https=//m.edsoo.rw/7f41bf72
Hroro no paszueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPHUH 15 1 Eubmorexa IIOK
) https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 TepmoauHamuka. TerioBsle MalIMHbL 20 1 hitps:/m.edsoo.rw/7f41bf72
33 ArperartHbie cocTosiHus BenecTBa. Da3oBwie 14 1 bubmuoreka [JOK
’ Mepexoabl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 49
Paznen 4. 9JIEKTPOIUHAMUKA
4.1 DJIEKTPUUYECKOE TT0JIE 24 1 bubnmoreka [JOK
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N . bu6mmoreka [IOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 htps:/m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
43 ToKit B pasTIHEIX cpefax 6 hitps://m.edsoo.ru/7f41bf72
Uroro no pazgeny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
. bubmuorexa [JOK
31 PH3MYECKHUH PAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bceero KO;ITPO‘HBHI’R H%aKTquCKHe u3ydyeHusi = odpa3oBaTesIbHbIE
padoTbI padoTbI pecypeb
1 O®uszrka — pyHIaMeHTalbHasl HAyKa O 1 bubnmoreka [JOK
MIPUPOJIE https://m.edsoo.ru/ff0c32e2
) Hayunblii MeTOA O3HAHUS U METO/IbI 1
UCCIICTOBaHMS (PU3UICCKHUX SBICHUI
DKCIEPUMEHT U TEOPHUS B IIPOIIECCE
3 HO3HaI-II)I/I}I OPUPOIEI pHa6J'II(I))I[eHI/Ie u 1 bubnnorexa LIOK
PHPOJIBL. https://m.edsoo.ru/ff0c32e2
OKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mMepeHus HU3nIecKux 1 bubnuorexa [JOK
BEJIIMYNH https://m.edsoo.ru/ff0c32¢e2
AOcoIroTHas 1 OTHOCHTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmorexa LIOK
P p https://m.edsoo.ru/ff0c32¢e2
BEJIUYMH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubnuoreka [IOK
COBPEMEHHOM HAYYHOW KapTUHBI MUpA, https://m.edsoo.ru/ff0c33e6
B MTPAKTUYECKON JEATEILHOCTH JIIOIeH
Mexanndeckoe nBmxkenue. Cucrema
7 orcuera. OTHOCUTEIIBEHOCTD 1 bu6nmoreka [JOK
MEXaHUYeCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/ff0c3508
oOpaTHas 3a/1aun MEXaHUKH
Pannyc-BekTop MaTepralbHON TOUKH,
3 €ro NpOeKIUHA Ha OCH KOOpP/IUHAT. 1 bu6mmorexa [IOK
Tpaekropust. [lepemenienne. CKkopocTs. https://m.edsoo.ru/ff0c3508
WX npoekiuu Ha 0CU KOOpAUHAT
9 PaBHOMEpHOE NpSMOJIMHEHOE 1 bubnmuorexa [JOK
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nBwkenue. ['papuueckoe onucanue https://m.edsoo.ru/ff0c3620
PaBHOMEPHOI'O NPSIMOJIMHEUHOTO
JIBIKECHUSI

10 CroxxeHue nepeMeIieHnii 1 CKopocTei. bubnnoreka [HOK
Pemienue 3amau https://m.edsoo.ru/ff0c3620
HepaBHoMepHOE 1BUKEHHE.

1 MrHoBeHHasi CKOPOCTb. Y CKOPEHUE. bubnmoreka [JOK
[IpsimosiHENHOE NBUKEHUE C https://m.edsoo.ru/ff0c372¢e
IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanne

12 npﬂSI)OJII/IHeﬁHoro IBIKEHUSA C bubmmorexa [IOK

p https://m.edsoo.ru/ff0c372¢
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE MajieHne. Y cCKopeHue

13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/ff0c39cc
BPEMEHH U UX rpaduku

14 JIBukeHme Tena, OPOIICHHOTO 110/ bubnnoreka [JOK
YIJIOM K TOPH30HTY https://m.edsoo.ru/ff0c39¢cc
KpusonmueliHoe nBuxkenue. J[BrmxeHue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 CKO orc):zb [Tepuon u yactora bubmorexa [IOK

p - eP ) https://m.edsoo.ru/ff0c39¢cc
LleHTpoCcTpeMUTENBHOE U TIOJIHOE
YCKOpPEHHUE

16 KonTponbHas padbora no teme

"Kunematuka"
[IepssbIit 3ak0H HproTOHA.
HuepuuansHble CHCTEMBI OTCUETA. bu6mmorexa [IOK

17
[TpuHnun oTHOCHTENBHOCTH [ anunest. https://m.edsoo.ru/ff0c3be8
HeunepunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHoaeicTByIOIIAs CHIIA. bubnnorexka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/ff0c3be8

19 Bzaumopeicteue ten. Tpernit 3aKk0H bubnmnoreka [JOK
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Hrrotona

https://m.edsoo.ru/ff0c3be8

[IpuHnun cynepnosunuu cui. Pemenne

bu6mmoreka [IOK

20 3aJ]a4 Ha IPUMEHEHHE 3aKOHOB
H p https://m.edsoo.ru/ff0c3be8
HrroToHa
3aKOH BCEMHPHOTI'O TATOTCHHS.
21 SKBI/IBaJIeHTIfOCTB I'paBUTAIlMOHHOU U Bubmioreka LIOK
N p https://m.edsoo.ru/ff0c3be8
WHEPTHOU MacChl
2 Cuiia TSKeCTU U yCKOPEHHE bubnmoreka [JOK
¢BOOOIHOTO ITalEHUS https://m.edsoo.ru/ff0c3d00
JIBrm>keHre HeOECHBIX TEll U UX
23 HMCKYCCTBEHHBIX CIyTHUKOB. [lepBas bubnnoreka [JOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/ff0c3d00
Kennepa
bubmuorexa [JOK
24 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https:/m.edsoo.ru/ff0c3e18
Cuna tpenus. IIpupona 1 BUIBI CHIT
25 T eHHﬂpHBH)KerHeprKHIIKOéHTH M rase c Bubmiorexa LHOK
PEHH. https://m.edsoo.ru/ff0c3el8
Y4E€TOM CUJIbI CONPOTUBIICHUSI CPEIBI
2% Hasnenue. I'mapoctatnueckoe bubnnorexka [JOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/ff0c3el8
AOCOFOTHO TBEPJIOE TEIIO.
27 ITocT aTeJH)Hog 21[/1 BpalaTeibHOe bubmaorexa [JOK
yn P https://m.edsoo.ru/ff0c41a6
JIBUKEHHE TBEPJOTO Tella
MOMEHT CHJIbI OTHOCHTEIIBHO OCH bubmuorexa [JOK
28
BpateHus. [lneqo cuibl https://m.edsoo.ru/ff0c41a6
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAOMy Teny. LleHTp TskecTu Tena. bubmuoreka [IOK
VYcioBust paBHOBECHS TBEPIOTO TEIA. https://m.edsoo.ru/ff0c41a6
Buasl paBHOBecus
bu6nmoreka [JOK
30 Pemenne 3agau
A https://m.edsoo.ru/ff0c4b74
31 KonTposnpHas paboTa mo Teme bubnmnoreka [JOK
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"Iunamuka. CTaTuka TBEpIoro Tena"

https://m.edsoo.ru/ff0c4b74

32

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTepUabHbIX TOYEK. LleHTp
MacC CUCTEMbI MAaTEPUAIIBHBIX TOYEK.
Teopema 0 IBM>KEHUU LIEHTPaA Macc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

33

HMmnynbe cuibl 1 UI3MEHEHHUE UMITYJIbCA
TeJsla. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaxkTuBHOE NBUKEHUE

34

MOMEHT UMITyJIbCa MaTepHATbHOMN
touku. [IpencraBienne o coxpaHeHuu
MOMEHTa UMITYJIbCa B [IEHTPAIbHBIX
MOJISIX

35

Pemenue 3amau

36

Paborta cuibl Ha MaJIOM U HAa KOHEYHOM
nepemernieHnu. ['padpuueckoe
NpeCTaBICHUE PAOOTHI CHIIBL.
MoOITHOCTh CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUaIbHONW TOUKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

38

IToTeHManbHBIE U HEITOTECHIUATIbHBIC
cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHYECKasi CKOPOCThb

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

39

TpeTrbsa kocMudeckasi ckopocTb. CBs3b
paboThI HEMOTEHIMATIBLHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpasHeHnue bepHymm U1 uacanrbHON
KUJKOCTH

41

KonTtponbHast pabota o Teme "3aKoHBbI

bu6nmoreka [JOK
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COXpaHEHHUs B MeXaHHuke" https://m.edsoo.ru/ff0c511e
Pa3BuTne npencraBieHuil o IpUpojIe
P PHb bu6mmoreka [IOK
42 TermnoTel. OcHoBHEIE noJI0keHUsT MKT.
https://m.edsoo.ru/ff0c5952
Juddysus. BpoyHoBckoe ABIKEHHE
CrtpoeHnue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX TeN. XapaKTep JABUKEHUS U
B3aNMOJIEHCTBHSA YaCTHUI] BEIIECTBA
Macca u pa3Mepnl MOJIEKYJI (ATOMOB).
44 Koanecho Be?uecma l_i,ocimlHHaﬂ) Bubmorexa HOK
’ https://m.edsoo.ru/ff0c5952
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE.
Ixama Ienscus
bu6mmoreka [IOK
46 Pemenue 3amau
A https://m.edsoo.ru/ff0c5¢36
47 WneanbHbiii ra3. ['a30BbIe 3aKOHBI
48 VYpaBuenune MenneneeBa-Kianeiipona. bubnmnoreka [JOK
Pemenue 3agag https://m.edsoo.ru/ff0c5¢36
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubnmnorexa [JOK
JlaneTOoHA https://m.edsoo.ru/ff0c5c36
50 M3omnporieccsl B uaeanbHOM Ta3e ¢ bu6nmoreka [JOK
MOCTOSSHHBIM KOJMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c5¢36
I'paduueckoe npencrapnenue
51 M30IPOIIECCOB: U30TEPMA, U30XO0Pa,
n3zobapa
52 OcHoBHoe ypaBHeHue MKT
bubmuorexa [JOK
53 Pemenne 3amau
A https://m.edsoo.ru/ff0c600a
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpPEIHENW KUHETUYECKON SHEpruen
MOCTYIATEILHOTO TEIMJIOBOTO JIBFKCHHS
e€ yacTull
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55

O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN
o teme "OcnoBsl MKT"

56

Kontponbhas padorta mo teme "OCHOBBI
MKT"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

57

TepMoauHamMuyeckasi cuctema. 3ajilanue
BHEIIHUX ycnoBul st T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapaAMETPHI.
ITapameTpsl T/ cucrembl Kak cpegHue
3HAYEHHUSI BEJIMUMH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOITMYECKOM YPOBHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

58

HyneBoe Hayasio TepMOIMHAMHKH.
Camonpoun3sBodibHas penakcanus T]]
CHCTEMBI K TETNIOBOMY PaBHOBECHIO

59

Mopenb uieanpHOro ra3a B
TEPMOJIMHAMUKE. Y CIOBUSA
MPUMEHUMOCTH 3TOU MOJEIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

60

YpaBuenne Menneneesa-Kitaneiipona u
BBIPAKEHUE JUIsl BHYTPEHHEW SHEPIruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6510

61

BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO UCAJILHOIO rasa.
KBaszucratndeckue u HeCTaTH4ECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B
TepMOJuHaMUKe. Beruucnenue paboTsl
no rpaduky npoiecca Ha pV-
Jquarpamme

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6708

63

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILEHHsI pabOThI

64

KoHnBek1ust, TennonpoBoaHOCTb,
U3Iy4YeHue

65

KoauuectBo Temnotsl. TemnoéMKocTh

bu6nmoreka [JOK
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Tena. Y IeIbHas U MOJISIpHAst
TEIIOEMKOCTH BELIECTBA. Y IelIbHas
TEIUIOTa CTOPaHusl TOIJIMBA

https://m.edsoo.ru/ff0c6820

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TeruIonepeaye

67

[TonsiTie 06 amuabaTHOM mpoIiecce.
IlepBblii 3aKOH TEPMOIMHAMUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

68

KonudecTBo TemnoTe u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU
T/ cuctemsl

69

BTopoii 3aKOH TEpMOJIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobpatumocTts
PUPOTHBIX MPOIECCOB

70

IIpuHIMITBI AEHCTBUS TEMIIOBBIX
maruH. KITJT

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6ced

71

MakcumanbsHoe 3Hauenue KIT. I{uxn
Kapno

72

Pemenue 3amau

73

DKOJIOTHYECKUE aCTIEKThI
WCIIONIb30BaHUs TETUIOBBIX JABUTATEICH.
TeroBoe 3arpsi3HEHUE OKPYKArOIEH
cpenbl

74

Pemenue 3agau

75

O00011eHne U cCUCTEMaTU3aINS 3HAHUI
no Teme "TepmoauHamuka. TenmoBsie
MAaIlIuHbI"

76

KonTpomnpHas pabota mo Teme
"Tepmoannamuka. TennoBeie MaluHbI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6df2

77

[TapooGpa3oBanre U KOHIEHCAITUA.
Hcnapenue u kureHue. Y aenbHas
TEIJIOTa MapooOpa3OBaHM
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78

HaCbIH_[eHHBIe 1 HCHACBIIICHHLBIC I1aphI.
KavecTBeHHast 3aBUCUMOCTD TUIOTHOCTH
" JaBJICHUS HACBIICHHOT'O IIapa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTh OT
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JaBJICHUA B  KUAKOCTU

79

Brnaxxnocts Bo3yxa. AGcomtoTHas U
OTHOCHUTEJIbHAs BIAXKHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

80

Pemenue 3amau

81

Tépnoe Teno. Kpucraminueckue u
amop(HBIC Teaa. AHU30TPOIHUS CBOMCTB
KpUCTAJUIOB

82

[TnaBiaeHue U KpUCTAIA3AITHS.
VYenpHas TEIJIOTA INIABICHUS.
Cyb6numarnus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

83

Jedopmaruu TBEPIOTO TENA.
Pactsxkenue u cxxarue. Cnpur. Moaynb
IOwnra. Ilpenen ynpyrux nedopmanmii

84

TermnoBoe pacIupeHue KUIKOCTEN U
TBEPABIX TEeNl. AHTAPMOHHU3M TETIJIOBBIX
KOJIEOAHMI YaCTHI] BEIECTBA

85

[Ipeo6pa3oBanue sHEPTrUU B Pa30BBIX
nepexoaax

86

YpaBHeHHE TEIUIOBOTO OaslaHca

87

Pemenue 3amau

88

IToBEpXHOCTHOE HATSKEHHUE.
Kanunnspueie spnenns. JlaBiaenue mos
HMCKPUBIICHHOW MOBEPXHOCTHIO
s)kunkoctu. @opmyna Jlammaca

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

89

O00011IeHNE U CUCTEMATU3ALIUS 3HAHUH
1o Teme "ArperaTHble COCTOSIHHSI
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BeulecTBa. PazoBble nepexoab!"”

90

KonTtponbHast pabora o Teme
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble nepexon"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

91

DJeKTpu3anys Tei U e€ IPOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiioB. [IpoBonHUKH,
JUDJIEKTPUKH U TIOTYTTPOBOTHUKHU

92

DJIeMEHTapHbIN AIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO
3apsna

93

B3anmogneiicTBue 3apsnoB. Todyedynsie
3apsael. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

94

Pemenue 3amau

95

Dnektpuueckoe nose. Ero neiictBue Ha
AJIEKTPUYUECKHUE 3PS bl

96

Hanpsx€HHOCTB 3JIEKTPUYECKOTO TOJI.
[IpoOHueiit 3apsn. Jlunun
HaANPsUKEHHOCTH AIEKTPUYECKOTO TTOJIA.
OnHOPOIHOE IEKTPUUYECKOE T10JIE

97

IToTeHuIMaIbHOCTH
SJICKTPOCTATUYICCKOI'O ITOJIA. PazHocTh
IMMOTCHIMAJIOB U HAIIPSAKCHUC

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

98

[ToreHunanpHas SHEPrUs 3apsiia B
3JIEKTpOCTaTUYeCcKOM Iose. [loreHnnan
DIIEKTPOCTATUYECKOTO ITOJIS

99

CBs13b HANPSHKEHHOCTH TTOJISL U
Pa3HOCTHU MTOTEHIUAJIOB IS
JNEKTPOCTATHYECKOTO MO

100

[IpuHiun cynepno3unuu
SIIEKTPUYECKUX MOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

101

Pemenue 3agau
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102

ITone Toueunoro 3apsna. [lone
pPaBHOMEPHO 3apsKEHHOU chepbl

103

[Tosie paBHOMEPHO 3apsHKEHHOTO 1O
00Bpémy mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MIIOCKOCTH

104

[IpoBOgHUKY B 3JIEKTPOCTATUYECKOM
noJje. YciloBUe paBHOBECHS 3apsii0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

105

JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B
3JIEKTPOCTATHYECKOM I10J1€

106

Konnencarop. D51eKTpoEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IJIOCKOTO KOH/IEHCATOpa

107

[TapannensHOE coequHEHNE
KOHJICHCAaTOPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

108

IlocienoBaTeabHOE COEMUHEHNE
KOH/ICHCATOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

109

3Hepr1/m 3aPsSPKCHHOI'O KOHJACHCATOPpa

110

Pemenue 3agau

111

JIBr>keHuMe 3apsKEHHON YaCTHUIIbI B
OJHOPOJTHOM BJIEKTPUUECKOM TTOJIE

112

Pemenue 3agau

113

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
o Teme "DneKkTpuueckoe mnosie"

114

KonTponbHas pabota mo Teme
"DnekTpuyueckoe mnoie"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

115

Cwuna toka. [TocrtosgsaubIi TOK. Y Cc10BUS
CYILIECTBOBaHUS TOCTOSIHHOTO
AJIEKTPUIECKOTO TOKA

116

Wcrounuku Toka. Hanpsxenne u 9/1C

117

3akoH OMa JJis yyacTKa LEeMH.
DNEKTPUUECKOE CONTPOTUBICHHE
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3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJTHOT'O ITPOBOJIHUKA OT €0 1
JUTMHBI U TIJI0IA U TTOTIEPEYHOT0
CeUYCHUS
119 VY nenpHOE COMPOTHUBIICHUE BEILIECTBA. 1
Pemienue 3anau
120 ITocnenoBarenbHOE, MApATIIEIBHOE, 1 bubmuoreka [JOK
CMENIAHHOE COEUHEHNUE ITPOBOJIHUKOB https://m.edsoo.ru/ff0c8f6c
121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKHUX 1
neneii. [Ipasuna Kupxroda
122 Pemenue 3amau 1
123 Pabota anmekTprueckoro Toka. 3akoH 1
Jxoynsa —JIeHna
124 Pemienne 3agau 1
135 | Tentonen woumoers, emenara || bumiorexa LIOK
pesncTope https://m.edsoo.ru/ff0c600a
126 Pemenue 3amau 1
127 O/1C n BHyTpEeHHEE CONPOTUBIICHUE 1
HMCTOYHHKA TOKA
198 3akon Oma s TOJTHOM (3aMKHYTOM) 1 bubnmnoreka [JOK
DJIEKTPUYECKOU LU https://m.edsoo.ru/ff0c6938
129 Pemenue 3amau 1
130 MoiHoCTh HCTOUYHHKA TOKA 1
131 KopoTkoe 3amblkaHue 1
132 KoHieHcaTop B ienu MOCTOSIHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3a,ua11 o T"eMe "ITocTossHHBIM 1 bu6mmorexa [IOK
SIIEKTPAYECKUN TOK https://m.edsoo.ru/ff0c6a50
135 Pemenue 3a,ua11 1o T"eMe "TTocTOsITHHBIIT 1
AJIEKTPUIECKUN TOK
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136

Pemenue 3amgau no reme "IlocTostHHBIM
AIIEKTPUYECKUM TOK"

137

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI
1o TeMe "[10CTOSHHBII 21eKTpUUECKUit

TOK

138

KonTtponbHast pabora o Teme
"[TocTOAHHBIN NEKTPUUECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

139

DJeKTpuyecKasi IpOBOAMMOCTD
Pa3JIMYHBIX BEIIECTB. DJICKTPUUCCKUI
TOK B MeTayiax. CBEpXMpOBOAUMOCTD

140

DNEKTPUYECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI
QPapanes U1 JIEKTPOIU3a

141

DneKTpuuecKuil Tok B razax. [lnazma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

142

DNEKTPUYECKUN TOK B BaKyyMe.
BaxyymHbie mprOopbl

143

DNEKTPUYECKUN TOK B
MOJIYTIPOBOTHUKAX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6510

144

[TonynpoBOIHUKOBBIE TPHOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILN
aHaJIOTOBBIX U IIM(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C IU(PPOBOIA
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MIPH
MTOMOIIA KOMIIBIOTEPHBIX JAaTYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS
C LENBI0 OIPEIEIECHUs] MTHOBEHHOMN
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ckopocTH"

147

Pu3n4eCKuil IPAKTUKYM 110 TEME
"U3mepeHune yCKopeHus mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW IITIOCKOCTH"
wim "HMccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHH MPU PABHOYCKOPEHHOM
nBIKeHun"

148

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHus cBOOOIHOIO
nageHus" win "M3ydeHue aBUKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIbHO"

149

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHue ABUKEHUS Teja 110
OKPYKHOCTH C ITOCTOSIHHOMH 110 MOAYJIIO
ckopoctbio" i "MccnenoBanue
3aBHCUMOCTH NEepHOAa 00paleHus
KOHHYECKOTO MasiTHUKA OT €Tro
napamMeTpos"”

150

Du3nUeCKu IPAKTUKYM I10 TEME
"N3mepenue paBHOICHCTBYIONIEH CHITBI
IpY ABMKEHUH OpycKa M0 HaKJIOHHON
mwiockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHO€ PacCTOSIHUE OT €ro Macchl”

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasiie, OT UX
nedopmarun" wim "U3ydeHue
JIBIDKEHHUS CUCTEMBI TEJl, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JTErKui
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152

Pu3n4eCKuil IPAKTUKYM 110 TEME
"Uzmepenue kodddumreHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucuMocTd FTp(N)" mim
"HccnenoBaHue IBHKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
KO3 PHUIHEHTOM TpeHHs" HITH
"U3ydyeHue IBU>KEHUS Ipy3a Ha Baly C
TpeHuem"

153

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPOTO TeJla, UMEIOIIEr0 OCh
BpaiteHus" uinu "KonctpyupoBanue
KPOHIITEHHOB U pacy€T CUJI ynpyroctu"
wiu "M3ydeHune ycToiunBocTi
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onops!"

154

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysibca Tena mno
TopMO3HOMY nyTu'" nim "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
3JIEKTPOMOOMIISL M MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI"
wim "VccnenoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicteun" unu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO Mpoliecca
(pEeKOMEHJ0BAaHO UCIOIb30BAHUE
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1 poBoi TabopaTopun)" wim
"M3ydyeHue n30XopHOro npoiecca" uiu
"N3ydenne n300apHOTro mporecca’ uiu
"[IpoBepka ypaBHEHHS] COCTOSTHUS "

156

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepeHnue yaenpHoi TernnoéMkoctu"
unu "MccnenoBanue mpoiiecca
OCTBIBaHHMS BeliecTBa' UiIn
"UccnenoBanue agnadaTHOrO
npouecca" win "N3yueHnne B3auMOCBS3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUIIEHUS KUIKOCTEN"

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepenue yaenbHOM TemIOTh
riaBieHus apaa" win "Usyuenue
CBOMCTB HACBIIIEHHBIX ApOB" UIIN
"N3mepenune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomernieHuun". 3mepenue

K03 pHLIHEHTa TOBEPXHOCTHOTO
HaTSDKEHUS

158

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3ITyYEHUs CBETOAMO01A" NN
"N3ydeHne nMpoTeKaHus TOKA B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pactipenenenue pasHOCTH
NOTEHLNAJIOB (HANPsKEHUs ) IPU
MOCJI€I0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpoB"
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159

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccneqoBaHue CMENIAaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro COpOTUBIICHUS
npoBoaHuKoB" win "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs"

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue aiekTponaunsa’ wim
"N3mepeHnue 3apsiia 0THOBAJIEHTHOTO
noHa" wiu "Uccnenosanue
3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl" WiIn
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE 1
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"KunemaTtuka"

162

PesepBHslit ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"Inaamuka"

163

PesepBHslit ypok. O60011eHNE U
CHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"Craruka TBepaoro rena'

164

Peseprubiit ypok. O600111eHIE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXpAaHEHUS B MEXaHUKe"

165

Peseprubriit ypok. O6001eHNE 1
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

166

Peseprubriit ypok. O6001eHue 1
CUCTeMaTH3aIl¥sl 3HAaHHUH 110 TeMe
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"TepmonuHamuka. TennoBbie MaTUHBL"

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie Iepexoab"

167

PesepBHeiit ypok. O600IICHHE U
168 CHUCTEMaTH3als 3HaHUH 10 TEME
"DnekTpuueckoe mnoie"

PesepBHbIil ypok. O0001ICHHE U
169 cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBuslit ypok. O60011eHNE U
170 cucTeMaru3anus 3HaHuii mo reme "Toxnu
B pa3JIMYHBIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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