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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOHM oOpa3oBareinbHOM mporpammsel, npeacrtaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0g3aTeNbHOE MPEIMETHOE COIepKaHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKM  y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEM  00yYarolmuXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/lauyu MPOQECCUOHATILHON OpPUEHTAIMM, HANPABICEHO HA CO3/IaHUE YCJIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEIIMU (DU3UKHU JTsI COCTABIICHUSI CBOUX pab0OYMX IPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKAHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B pOpMUpPOBaHHE YMEHHH NMPUMEHATHh HAyUHBIN
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUH U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM U TEXHOJOTHM, a TaKXKe 00CYKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BAHUH CAMOCTOSITEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOTHI MpakTukyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaius paboT NpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX paboT, KOTOpbIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 00001MEHHOTO BH/1a O€3 TOIIaroBoi HHCTPYKITUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIILHOTO MPOIIecca UCXOIs U3 OCOOEHHOCTEH OYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, TaKk U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (GU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpanmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopatopHoe 00opyJoBaHUE ISl YYEHUUYECKUX MPAKTHYECKUX padboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAILHBIX 3aKOHOB (PU3UKHU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOYHBIX cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKM Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢u3nyeckoil MojeNnH, aJeKBATHOM YCIOBHUAM 3ajadd, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3NYeCKNX OSKCIEPUMEHTOB, aHaldW3a U UHTEepHpeTrauuud uHboOpMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ (hU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NPaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JENacT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue pBmXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod MmUpPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuina CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JIBIKEHHS Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErKkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO Tela, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAJIbHbBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHMANbHbIE CUIbl. [loTeHIManbHas >SHEPruUs.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAs] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpAaHEHUS] MEXaHUYECKOUN YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU Pa0OTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BellecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHUsI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Temno€éMkocTh Tena. YAenbHas H  MOJIApHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHMsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKKA I HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukm Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3AlUSA «TEIUIOBBIX» OTXOHOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne nporecca OCTBIBAHMS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaiusa. lcnapeHue W KumneHue. Y JielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHL:  KHUJKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojen HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE AINEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI JHHUN HANPsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coenHEHNE KOHIEHCATOpOoB. [locnenoBaTenbHoe coequHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ JBYX 3aPSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenue U u DJ1C é.

3akoH OMa 1 y4acTKa LEMH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) JJICKTpUYECKOW I1enmu. MOIIHOCTh HUCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSDKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CHJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLHALIMS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 ®PU3UKE HA YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHUS yueOHOro nmpeamera «Du3nka» J0IKHbBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAAUIUOHHBIM IIEHHOCTSM POCCUHUCKOTO
o0111ecTBa, pacIIMPEHUE KU3HEHHOTO OIbITa U OMBITA JCSITEIBHOCTH B MPOIECCE pealu3allii OCHOBHBIX HaIpPaBIICHUI
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:
e CchOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIUM OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JICHA
POCCHIICKOT0 OOIIECTBA;

e TPUHATUE TPATULIHMOHHBIX OOIIEYETOBEUECKIUX TYMAHUCTHUYECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTM COBMECTHYIO JESTEIbHOCTh B HWHTEpecax TpPakJaHCKOro 0OIlecTBa, ydacTBOBAaTh B

caMoOyIpaBJjeHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yYMEHHUE B3aUMOJICUCTBOBATH C COIMATBHBIMH MHCTUTYTAMHU B COOTBETCTBHU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:
e CchOPMUPOBAHHOCTH POCCUHCKON IPaskTIaHCKOW UJICHTUYHOCTH, MMaTPUOTU3MA;
e IIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKCHHUSIM POCCUUCKUX YUEHBIX B 00JaCTH (DU3HUKHU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e copMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, ITUYECKOTO TTOBEACHMUS;
e CIOCOOHOCTH OIICHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B IESATEIBHOCTH YYEHOTO;
e OCO3HAHWE JMYHOTO BKJIAJIa B MOCTPOSCHNUE YCTOWYUBOTO OYIYIIIETO.



3CTETHYeCKOr0 BOCIIUTAHUS:
e O3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOI'0 TBOPUECTBA, MPUCYILETO (PU3UUECKOMN HAYKE.
TPYAOBOI'0 BOCTIMTAHUSA:

e HHTEpPEC K DPa3iIM4HbIM cdepaMm MpoecCHOHATBHON NeATEeNbHOCTH, B TOM YHUCIE CBS3aHHBIM C (U3UKOW U
TEXHUKOH, yMEHHE cOBepllaTh OCO3HAaHHBIA BbIOOp Oyaymed npodeccun U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TIaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3MKU HA MPOTSIKEHUU BCEH JKU3HU.

IKOJIOTHY€eCKOr0 BOCITUTAHUS:

e Cc(hOPMHUPOBAHHOCTH IKOJOTMUECKON KYJIBTYpPbI, OCO3HAHHE INI00ATIBHOTO XapaKTepa 3KOJOTHYECKUX MPodIIeM;

e IUIAHMPOBAHME M OCYIIECTBICHHE ACUCTBUH B OKpYXalolled cpele Ha OCHOBE 3HAHMA IieJiel yCTONYMBOIO
Pa3BUTHsI YEJIOBEUECTBA,

e paCHIMPEHHE ONBITA AEATEIHLHOCTH SKOJOTUYECKON HANPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUM MO (pu3uKe.

LHEHHOCTH HAYYHOI'0 NO3HAHUS:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUYECKOM HAYKU;

e OCO3HAHHE IEHHOCTUM HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh B IpOLECCe H3yuyeHUs (U3UKU OCYIIECTBIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUSA:
e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH U AKTYTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONpPEACHATh LEIU NACATCIBbHOCTH, 3aJ1aBaTh TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
e BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B pacCMaTPUBAEMbIX (DU3UUECKUX SBICHUSX;
e pa3zpabaThiBaTh IJIAH PEIICHUS MPOOJEMBbI C YU4ETOM aHAJIM3a MMEIONIUXCS MaTepHAIbHBIX M HEMaTEePHATbHBIX

PECYpCOB;



BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LEISAM, OLEHUBATH PHUCKHU
MOCJICACTBUU A€ITCIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJHATH pabOTy B YCIOBHUSX PEAIBbHOT0, BUPTYAJIBHOTO W KOMOWHUPOBAHHOTO
B3aHMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBaTeIbCKNE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH B METOJaMU (PU3MYECKONM HAYKH;

BJIQ/ICTh HABBIKAMHU Y4€OHO-UCCIICI0BATEILCKON U MMPOCKTHOM JCSITCIIbHOCTH B 00J1aCTH (PU3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEIILHOMY IOUCKY METOJOB pelIcHUs 3a1ad (PU3NYECKOTO COJCpPKaHUs, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BUJAMHU JICATCILHOCTH IO IOJIYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEPHPETAIHH, NPEeOOpa3OBaHUIO U
NPUMCHCHHUIO B PA3JIMYHBIX yYEOHBIX CHUTYyaIlUsAX, B TOM YHCJIC TPHU CO3JIaHHM y4EOHBIX MPOCKTOB B 00JACTH
1076370478

BBISIBIIATh TPUYMHHO-CIICJCTBCHHBIE CBS3M W aKTyaJIM3MpOBaTh 3aJady, BBIIBUTaTh THIIOTE3y €€ pelieHus,
HAXOJIUTh apTyMEHTHI JIJIS JIOKa3aTebCTBA CBOUX YTBEPKICHHH, 3a/1aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS;
aHAJIM3UPOBATh TOJyYEHHBIC B XOJI€ PEUICHHS 3a/aydl pPe3yJbTaThl, KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U POPMYIUPOBATH COOCTBCHHBIE 3a1aUl B 00pA30BATCIILHON JEATEIBHOCTH, B TOM YUCIIE TIPH U3YYCHUH
[1)76370 478

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEACSITEIILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIIICHMUS.

Pabora ¢ unpopmaumeii:



BJIQJICTh HAaBBIKAMU TOJyYCHUS HWHGOpMAIMK (HU3UIECKOTO COJACpX AHUS W3 HWCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH TOUCK, aHAIIN3, CUCTEMATH3AIIUI0O U WHTEPIPETANNI0 WHOOPMAITMN Pa3TMIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh CPEICTBAa HH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHW B PEIICHWH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX W OPraHU3AIlMOHHBIX 3a7a4 C COOJIOJeHHEeM TPEOOBAaHWH JPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, THTHEHBI, PECypcocOepeKCHHsS, MPABOBBIX W OJTHYECKUX HOPM, HOPM HHGPOPMAITMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJCpXKaHUS B Pa3IMYHBIX (opmaTax ¢ ydéTOM Ha3zHAYeHUS HHPOpMAIUU |
IICJICBOM ayJUTOPUH, BRIOUpasi ONTHMAIBHYIO (JOPMY TPEICTABICHUS U BU3YaTHU3aIIHH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIICCTBIISITH OOIICHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JIEITCILHOCTH;

pacro3HaBaTh MPEIMNOCHUTKH KOHPIUKTHBIX CUTyalluid U CMTYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PSHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh M MCIIOJIb30BaTh MMPEUMYIIIECTBA KOMaHIHOW U MHINBHUIYAIBHON paOOTHI,

BBIOMPATh TEMATUKY M METOJIBI COBMECTHBIX NEHCTBHUI C Yy4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO
qJIeHa KOJUICKTHBA,

NPUHUMATH L€ COBMECTHOM JCSATEILHOCTH, OPTaHU30BBIBATh I KOOPAMHHUPOBATH ACHCTBUSA TI0 €€ JTOCTIKECHUIO:
COCTaBJIATh ITUTAH JICWCTBUH, paclpeleNiaTh PO ¢ Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXIATh PE3YNIbTAThI
COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHMKAa KOMAHJIbI B OOIIMNA pe3ylbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npenjgaraTtb HOBBIE TPOEKTHI, OICHWBATh HIAEH C TMO3UIMH HOBU3HBI, OPUTHMHAIBLHOCTH, MPAKTUYECKOU
3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TOBEICHHWE B PA3NMUYHBIX CHUTYalHsSIX, MPOSBIATH TBOPUYECTBO H
BOOOpaXKeHHE, ObITh HHUITHATHBHBIM.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

CaMOCTOSATEJIbHO OCYILIECTBIATh MO3HABATENIbHYIO JEATENBHOCTh B 00JIaCTU (PU3MKU U ACTPOHOMUH, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIIECHUS PACUETHBIX M KAUECTBEHHBIX 3a]1a4, IJIaH BBIIIOJIHEHUS MPAKTUYECKON
paboThl ¢ Y4ETOM UMEIOIIMXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO 3PYIULIHUU B 00JacTH (PU3MKH, MOCTOSIHHO IMOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B IEITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJIa/IeTh HaBbIKAMU TIO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JIEUCTBHM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI PEPIICKCUU JJI OLEHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JACATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMast CBOU HEJIOCTATKH M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

pU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIHOKH.

B mporecce moCTHKEHHUS TUYHOCTHBIX PE3YJHTATOB OCBOCHUS MPOTPaMMbl MO (PU3UKE JJIsT YPOBHS CPEIHEro OOIIero
o0Opa3oBaHus y 00yYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUICKT, MPEoIararoniuii chOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIOYAIOINIETO CIIOCOOHOCTh TIOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHUE, BUIETh HATPABIICHUS
pa3BUTH COOCTBEHHOM YMOIMOHATIBLHOU cephl, OBITH YBEPEHHBIM B ce0e€;



CaMOPETYJIUPOBAHMS, BKIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCThH 3a CBOE IMOBEJECHUE,
CIIOCOOHOCTD aJJalITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALlMM, BKJIIOUYAIOIIEH CTpEMJIEHUE K JOCTHKEHHIO 1LEeIW U YCHeXy, ONTUMU3M,
UHULMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh SMOLIMOHANIBHOE COCTOSHUE JPYTUX, YUYUTHIBATh €ro IMpHu
OCYIIECTBJICHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U COTNIEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C JPYTUMU JIIOJIbMH, 3a00TUTHCH,
NPOSIBIISATh UHTEPEC U pa3periaTh KOH(IUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenus B 10 knacce mnpenMeTHble pe3ylbTaThl Ha YriayOJEHHOM YpPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh y 00yYaIOIIUXCS YMEHUH:

MOHUMATh POJIb (PU3HKH B SKOHOMHYECKOHN, TEXHOJIOTHIECKOM, IKOJIOTHISCKON, COMATBHON U 3THYECKOU cepax
JeSITETLHOCTH YeJIOBEKa, POJIb U MECTO (PM3HKHU B COBPEMEHHOM HayYHOU KapTHHE MUPA, 3HAYCHUE OMHUCATEITHHOM,
CHUCTEMATH3UPYIOLIeH, OOBSICHUTEIIBHOM M IPOTHOCTUYECKOW (YHKIMHA (U3HYECKOW TEOPUH — MEXaHUKH,
MOJICKYJISIpHOW (U3UKH U TEPMOJAMHAMHKHU, pOib (u3udyeckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUNA O
duznuecKkor KapTUHE MUPA;

pa3nuYaTh yCIOBUS MPUMEHUMOCTH MOJeNeld (PU3NYECKUX Tel M MPOIECCOB (SBICHUN): WHEPIMATbHAS CUCTEMA
orcuéTta, abCOMOTHO TBEPJOE TEJNO, MaTepuaabHas TOYKA, PAaBHOYCKOPEHHOE NBIKEHHE, CBOOOIHOE TajcHHE,
abcomoTHO ympyras aedopManus, abCOTIOTHO yHpyroe M abCONIOTHO HEYNpPYroe CTOJIKHOBEHHWS, MOJENHU Ta3a,
KUJKOCTU U TBEPAOTO (KPUCTAJUIMUYECKOI0) TeJa, UAealbHbIM ra3, TOYEUYHbIN 3apsi/l, OMHOPOJHOE AIEKTPUUECKOE
T0JIE;



pas3nuuath ycJIOBHS (TpaHUIlbl, 00JIACTU) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCTOJb30BAHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBACHITH MEXaHUYECKHUE MPOIIECCHl U SIBICHUS, UCIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI U 3aKOHBI
MEXaHUKHU (OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JBWKEHUSI, (HOPMYJIbI KWHEMATUKH PAaBHOYCKOPEHHOI'O JIBHKCHUS,
npeoOpazoBanust [amuiiess 18 CKOPOCTHM M TEpEeMEIIeHHs, 3aKOHbl HbIOTOHA, MPUHLUI OTHOCUTEIBLHOCTHU
lanuiest, 3aK0H BCEMUPHOTO TIATOTEHHUSI, 3aKOHBI COXPAHECHHS UMIYJIbCa U MEXaHUYECKOW DHEPTUH, CBSI3h PAOOTHI
CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpPruHu, YCJIOBUS PaBHOBECHs] TBEPJOro Teja), MPU ITOM HCIOJIL30BaTh
MaTeMaTHYEeCKOE BBIPAXKECHHE 3aKOHOB, YKa3blBaTh YCJIOBUS TMPUMEHHUMOCTH  (U3MYECKUX  3aKOHOB:
npeoOpazoBanuii ["amumies, BTOpOro W TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS] HMITyJIbca U
MEXaHHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATH U OOBSCHSITH TEIUIOBBIC MPOIECCHl U SIBJICHUS, UCTIONIB3YysI OCHOBHBIC mojoxkeHuss MKT u 3akoHBI
MOJICKYJISIDHOM (DM3UKU U TEPMOJMHAMHUKHU (CBSI3b JABJIEHUS HIEATBLHOTO Ta3a CO CpPEJHEH KUHETHYECKOU
SHEpPruell TEIUIOBOrO ABMKEHUS M KOHUEHTpALMEW €ro MOJIEKYJ, CBS3b TEMIEpaTypbl BELIECTBA CO CpEIHEU
KMHETUYECKOM SHEPruel TEIJIOBOTO JIBMXKEHUS €r0 YacTHll, CBS3b JABJICHUS WUEABHOIO ra3a ¢ KOHUEHTpauueu
MOJIEKYJI U €ro TemIepaTypol, ypaBHeHHue MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHMs SHEPrUU B TEIUIOBBIX IPOILECCaX), IPU 3TOM HUCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH YpaBHEHUsT MeHneneeBa—Knanenpona;

AHANMM3UPOBATh U OOBSCHATH DIEKTPUUYECKUE SIBJICHUSA, HCIOJIb3yd OCHOBHBIC TIOJOKEHUS U 3aKOHBI
ANEKTPOJAVNHAMUKY  (3aKOH COXpAaHEHUS JJIEKTPUYECKOro 3apsna, 3akoH KyloHa, NOTEHUMAIbHOCTH
3JEKTPOCTATUYECKOTO TMOJIA, HNPUHLMI CYNEPIO3ULUUN JJIEKTPUUECKUX NOJIEH, IMPU 3TOM YKa3blBas YCIOBUSA
IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MPaKTUYECKHU BayKHbIE COOTHOLIEHHUS: 3aKOHbI OMa ISl y4acTKa LENu U
JUTSL 3aMKHYTOM dJeKTpuyeckod menu, 3akoH Jlxoyns—Jlenna, mpaBunma Kupxroda, 3axonst Dapanes mis
AIEKTPOJIN3a);

OMHCHIBATh (PU3MUECKHE TPOILECCHl W SBJICHHS, WCIOJB3YysS BEIMYMHBI: TMEpPEMENIeHUE, CKOPOCTh, YCKOPEHHE,
VMITYJIBC T€JIA U CUCTEMBI TEJl, CHUJIa, MOMEHT CWJIbI, JJaBJICHUE, TOTCHIIMATIbHAS YJHEPTUS, KUHETUYECKas SJHEPTHS,
MEXaHWYeCKasi SHEPTHs, padoTa CUJIBI, IEHTPOCTPEMUTEIHHOE YCKOPEHHE, CHUIa TSHKECTH, CUJla YIIPYTrOCTH, CHIIa
TPEHUsl, MOIIHOCTb, SHEPIrUsl B3aUMOJCUCTBHUS Teia ¢ 3eMJEH BOMM3M €€ MOBEPXHOCTH, SHEpPrus YIPYyrou



nedopManvy MPYXKUHBI, KOJIUYECTBO TEIJIOTH, a0CONIOTHAs TeMmmepaTrypa Tena, paboTra B TEepMOIUMHAMUKE,
BHYTPEHHSISI AHEPTHsl UJICAIbHOTO OJIHOATOMHOTO Ta3a, padoTa WAEadbHOTO ras3a, OTHOCHUTENbHAs BIIAXKHOCTH
Bo3nyxa, KIIJ] naeanbHOro TEMJIOBOrO JABUTATENS; AIEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD JIEKTPUUECKOTO MO,
HAIpPsHKEHHOCTh MOJII TOYEYHOTO 3apsija WM 3apsKeHHOro Iapa B BaKyyMe M B JIUAJIEKTPUKE, MOTEHIIHAI
AJEKTPOCTATUYECKOTO TIOJIS, Pa3HOCTh IMOTEHIMANIOB, SJEKTPOJBIKYIAs CHJA, CWIAa TOKa, HaIpshKEHUe,
MOIITHOCTh TOKAa, JJICKTPUYECKas EMKOCTh TIUIOCKOTO KOHJEHCATOpa, COMPOTHUBJICHUE YyYacTKa IIEMH C
MOCJIEIOBATENILHBIM U MapaJIETbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPTHUS DJICKTPUUECKOTO MOJISI KOHACHCATOPA;
OOBSICHSITh OCOOCHHOCTHM NPOTEKaHUS (U3NYECKUX SIBICHHM: MEXaHHUYECKOE JIBI)KEHHUE, TEIUIOBOE JIBUKEHUE
YacTHUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JABWXKeHHe, AudPy3usi, ucnapeHue, KUINCHUE U
KOHJICHCAIMS, TUIABJICHUE W KPUCTAIIM3AIUs, HaIMpaBJIEHHOCTh TEIUIONEpeaaun, OJJICKTPU3alus  Tedl,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MUCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JAPYTOM C MCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUN, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJdbTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
¢u3MUeCcKUX BEIIMYUH B BUE TpaHUKOB ¢ yUETOM aOCONIOTHBIX MOTPEIIHOCTENH M3MEpPEHUH, AeNaTh BBIBOJBI IO
pe3yapTaTaM UCCIEeI0BaHUs;

IPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMYUH, IPU STOM BBHIOMPATH ONTUMAJIbHBIA METOJ M3MEPEHUS,
OILICHUBATh a0COIOTHBIE M OTHOCUTENIbHBIE MOTPEITHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUH;

IPOBOAUTH OMBITHI 1O TPOBEPKE TNPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH OJKCIEPUMEHT, COOUpaTh
AKCHEPUMEHTAIBHYI0 YCTAHOBKY, AaHAJIU3UPOBATh IMIOJIYYEHHBIE pE3yJIbTaThl M Je€JaTh BBIBOJ O CTaTyce
MPEIOKEHHOW TUIIOTE3bI;

coOmoaTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUU HMCCIEJOBAaHUN B paMKax Y4eOHOTO SKCIEPUMEHTA,
OpaKkTUKyMa M y4eOHO-HUCCIIEIOBATEIbCKOM M MPOEKTHOW AESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIIBHBIX
YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBAHHUS;

pemath pacu€THBIE 3a]ja4M C SBHO 33JIaHHON W HESBHO 3aJIaHHON (PU3MUYECKON MOJENbI0: Ha OCHOBAaHWH aHAIIN3a
yCIIOBUSI 00OOCHOBBIBATH BBHIOOp (pH3MUECcKOil Moienu, OTBeUaroeld TpeOOBaHUAM 3a7ja4H, PUMEHATH (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJNAaThl (DPU3UYECKUX TEOPHH MPU HMCTIOIB30BAaHUM MATEMAaTHYECKUX METOJI0B



pelieHus 3aaad, MPOBOIUTH PacdyéThl HAa OCHOBAHWHM HWMEIONIMXCS NTaHHBIX, AHAJIM3UPOBATH PE3yJIbTaThl U
KOPPEKTUPOBATHh METOBI PEIICHUS C YIETOM IMOTYICHHBIX PE3YJIBTATOB;

peraTh KauyeCTBEHHBIC 3a/aud, TPEOYIOIINEe MPUMEHEHUS 3HAHUN W3 Pa3HBIX Pa3/elioB Kypca (HU3UKH, a TaKKe
WHTETPAIlMU 3HAHUW W3 JIPYTUX MPEIMETOB €CTCCTBEHHO-HAYYHOTO ITMKJA: BHICTPAWBATh JIOTHYECKYIO IETIOYKY
paccyKIeHUH C OMOPON Ha N3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUYCCKHEC SIBICHUS;

UCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUSA JJI1 OOBSICHCHHS OCHOBHBIX NPHHIIMIOB pPa0OTHl H3MEPUTEIBHBIX
prOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHUYECKHUX MTPOIIECCOB;

NIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHHCKUX W 3apyOEKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHUE HAYKH, B OOBSICHCHHE
IIPOIIECCOB OKPYIKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH TOCICACTBUS OBITOBOM M IMPOU3BOJACTBEHHOM JIEATCILHOCTH YCJIOBEKA, CBA3aHHOM C
(U3HYECKHUMH TIPOIIECCAMM, C TO3MIMK HSKOJIOTHYECKOW OC30IacHOCTH, NPEJICTaBICHUH O palrOHAIBHOM
IIPHPOJIOTIOIB30BAHUH, a TAKKE Pa3yMHOM HCIOJb30BAaHMH JIOCTH)KCHHH HAYKH M TEXHOJIOTHUH IS JaJbHEHUIIEro
Pa3BHUTHS YEIIOBEYECKOTO OOIIECTBA;

NPUMEHSTh PA3JIMYHbIC CIOCOOBI PabOThl ¢ HHPOpManueld (QHU3UIECKOTO COJEPIKAHHUS C HCIOIb30BaHUEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH, IMPH STOM HCIIOIH30BAaTh COBPEMEHHBbIC HWH(GOPMAIIMOHHBIE
TEXHOJOTUU JIJI TIOMCKA, TEPepadOTKH W TPEIbSABICHUS YYCOHOW M HAyYHO-TIOMYJISIPHOW HWH(POPMAIIHH,
CTPYKTYPHPOBAaHHUS M HWHTEpIIpPETAlMd WH(DOpMAIMU, TMOJYYCHHOW M3 Pa3IMYHBIX HCTOYHHUKOB, KPHUTHYCCKH
aHAJIM3UPOBATH MOY4aeMy0 MH(POPMAIIMIO M OIICHUBAThH €€ TOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a HCTOYHHKA HH(OPMAIUH;

IPOSIBJIATh OPraHU3AIMOHHBIC W IMO3HABATCIBHBIC YMEHHUS CaMOCTOSITEIHBHOTO NMPUOOPETEHUS HOBBIX 3HAHWHA B
IIPOIIeCCE BHIMIOJIHCHUS MMPOCKTHHIX M YUeOHO-UCCIIE0BATEILCKUX padoT;

paboTaTh B TPYIIIE ¢ UCIIOJTHECHUEM PA3IUUHBIX COIMATBHBIX POJICH, IJIAHUPOBATh PA0OTY IPYIMIIBI, PalliOHATBHO
pacrpenessaTh IeITeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATh BKJaJ KaKJIOT0 U3 YYaCTHHKOB
TPYIIIBI B pEIIEHUE pacCMaTpUBaEMOM TTPOOIIEMBI;

IPOSIBIATh MOTHBAIIMIO K Oyaymiedl mpodecCHOHAIbHONW JEATCIBHOCTH 110  CHCIUATBLHOCTAM  (PU3HKO-
TEXHUYICCKOTO TPOdHIIS.
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https://m.edsoo.ru/7f41bf72
https://bvbinfo.ru/auth
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MepEeX0 bl https://m.edsoo0.ru/7f41bf72

Wroro mo pazueny 49

Pazgen 4. DJIEKTPOAUNHAMMUKA
4.1 DIEeKTPUYECKOE MOJIe 24 Et?riﬂ;l gf:cii)c])_.l 8/5f41bf72
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 Et?riﬂ;l r(T)lTeGCIi(sE:)(])_.[ r(jls f41bf72
4.3 Toku B pa3nu4HBIX cpenax 6

Hroro mo pazgeny 54

Paznen 5. ®PUSHUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKYM 16 16

Hroro mo pazgeny 16

PezepBHoe Bpemst 10

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoxa Bcer Kontposbubl | Ilpakruyeckn | H3Y4YeHH
n/n odpa3oBaTejibHbIE
0 e padoThl e padoTbl |
pecypcsl
bubmmoreka [{OK
1 ®duszrka — pyHIaMeHTaJIbHas HayKa o 1 https://m.edsoo.ru/ff0c32e
pupoIe 2
https://bvbinfo.ru/auth
. bu6moreka [IOK
HayuHbrif MeTO1 TO3HAHUS M METOIbI
2 N 1 https://m.edsoo.ru/ff0c32e
WCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN 5
DKCHEPUMEHT U TEOPHS B MPOIIECcCe bubmuorexa [JOK
3 no3HaHus npupoapl. Habmonenne u 1 https://m.edsoo.ru/ff0c32e
IKCIIEPUMEHT B (PH3UKE 2
bu6mmoreka [JOK
Crioco0b! u3MepeHus PU3HICCKIX
4 . 1 https://m.edsoo.ru/ff0c33e
BenuuuH. CTapTOBBI cpe3 6
AOCOIIIOTHAs U OTHOCHTEIIbHAS bubmuoreka [JOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 https://m.edsoo.ru/ff0c33e
BEJIMYUH 6
MopenupoBanue B pusuke. Ponb u
bubnuoreka [JOK
MecTo (PHM3UKU B GOPMUPOBAHUHU
6 . . 1 https://m.edsoo.ru/ff0c33e
COBPEMEHHOM Hay4yHOU KapTUHBI MHPA, 6
B MPaKTUYECKON JEeSITENFHOCTH JIOCH B
7 Mexannueckoe aBmxeHue. Cucrema 1 bubmuoreka [JOK
oTcueTra. OTHOCUTENBHOCTD https://m.edso0.ru/ff0c362



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://bvbinfo.ru/auth
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3620

MCEXaHUYCCKOT'O IBUKCHUA. HpﬂMaSI n
oOpaTHast 3a/1a4M MEXaHUKHU

o

Pangnyc-BexkTop MarepranbHOM TOUKH,
€ro MPOEKIHUH Ha OCU KOOPJAUHAT.

bubmmoreka [{OK

8 https://m.edsoo.ru/ff0c362
Tpaekropus. [lepemenienue. CKOpocCTb. 0
Nx npoekiuu Ha 0OCH KOOpAWHAT B
PaBHOMEpPHOE ITPsAMONIMHEHOE
bubmmoreka [{OK
nsuxkenue. ['paduyeckoe onvicanue
9 . https://m.edsoo.ru/ff0c362
PaBHOMEPHOTO MPSMOJIMHEHHOTO 0
JIBUKCHUS B
. . bubmuorexa [JOK
CrnoxeHue mepeMeneHnii i CKOPOCTEH.
10 https://m.edsoo.ru/ff0c362
Pemenue 3agau 0
HepaBHoMepHOE nBHKEHUE.
bu6mmoreka [IOK
MrHoBeHHas CKOPOCTh. Y CKOPEHHE.
11 . https://m.edsoo.ru/ff0c372
[IpsiMonuHEHOE ABMKEHUE C o
MTOCTOSTHHBIM YCKOPEHUEM -
I'paduueckoe onucanme bubnnoreka [JOK
12 MPSMOJITMHEHHOTO ABUKEHUS C https://m.edsoo.ru/ff0c372
MTOCTOSTHHBIM YCKOPEHUEM e
CBoboaHoe majieHre. Y CKopeHue
bubnuoreka [JOK
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh
13 https://m.edsoo.ru/ff0c39c
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS OT c
BPEMEHH H HX Tpaduku B
bubmuoreka [JOK
JIBukeHue Tena, OpoIIeHHOTO Mo/
14 https://m.edsoo.ru/ff0c39¢c
YIJIOM K TOPU3OHTY c
15 KpuposmHueiinoe nBuxenue. JBrxenue bu6mmoreka [JOK

110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

https://m.edsoo.ru/ffOc3ad



https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

ckopocTs. [lepuon u wacrora. a
[lenTpocTpeMuTeIHHOE U TIOJTHOE
yCKOpEHUE
KonTtposnsHas paboTa o teme

16 n n

Kunemaruka

[IepBbiii 3ak0H HproTOHA.
Mnueprmanbupie cHCTEMBI OTCUETA bubmorexa [IOK

17 P ' https://m.edsoo.ru/ff0c3be
[TpuHIMT OTHOCKUTENBHOCTH [ anmes. g
HewnnepumaneHbie cucTeMbl OTCUETA B
Cuia. PaBHoaelicTByIOIIAs CHIa bubmorexa LOK

18 L A o ’ https://m.edsoo.ru/ff0c3be
Bropoii 3akon Herotona. Macca 8
Bzaumopericteue Ten. Tpetniil 3akoH bubmorera [JOK

19 P https://m.edsoo.ru/ffOc3be
HeroTona g
[Ipunnun cynepmno3uruu cui. Pemenne bubnuoreka [IOK

20 3a/1a4 Ha IPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0c3d0
HeroTona 0
3aK0H BCEMHUPHOTO TATOTCHHSI. bubnuoreka [JOK

21 DKBUBAJICHTHOCTh T'PABUTALIMIOHHON U https://m.edsoo.ru/ff0c3d0
WHEPTHON MaccChl 0
Cuna TsDKeCTH M YCKOpeHHe bubmmorexa [IOK

22 YEKOP https://m.edsoo.ru/ffoc3d0
CBOOOJHOTO MaICHUS 0
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIYTHHKOB. [lepBas bbmmorexa [TOK

23 Y yr P https://m.edso0.ru/ff0c3d0
KOCMUYECKasi CKOPOCTh. 3aKOHBI 0
Kemnnepa B

24 Cuna ynpyroctu. 3akon I'yka. Bec tena bubnunorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3el
8

Cuna tpenus. [Ipupona u BUasl cuil

bubmmoreka [{OK

25 TpeHus. [IBUKEHHUE B KUAKOCTH U rase https://m.edsoo.ru/ff0c3f7
C YYETOM CHIIbI CONPOTHUBIICHUS CPEJIBI 6
26 Hasnenue. ['mapocraruueckoe
nasnenue. Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEJIO. bubnuoreka [JOK
27 [TocTynarenbHoe U BpalaTeabHOE https://m.edsoo.ru/ffOc41a
JIBHYKEHHE TBEPIOTO TeJa 6
bu6moreka [IOK
MOMEHT CUJIbI OTHOCHTEIBHO OCH
28 https://m.edsoo.ru/ff0c41a
BpameHus. [1nedo cumsl 5
CrnosxeHue cull, IPUIOKEHHBIX K
TBepAOMYy Teny. LleHTp TspkecTu Tena bubmorexa OK
29 ) T ’ https://m.edsoo.ru/ff0c41a
YcnoBus paBHOBECHS TBEPAOTO Tela. 6
Buns! paBHOBecus B
30 Pemtenue 3amay
31 KounTponbnas pabora o teme
"lunamuka. Cratuka TBepaoro teia'"
Nmnynbc maTepuasbHON TOUKH,
CUCTEMbI MaTepuajbHbIX ToueK. LleHTp bubmorexa HOK
32 P ] https://m.edsoo.ru/ffoc43d
Macc CHUCTEMbI MaTepUAIbHBIX TOYEK. 6
Teopema o ABMKEHUHU LIEHTPA Macc B
WMiynbsc cuilbl M U3MEHEHHE UMITYJIbCa bubnuoreka [IOK
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. https://m.edsoo.ru/ff0c43d
PeakTuBHOE ABIKEHUE 6
. bubnunoreka [JOK
34 MoMeHT nMITysIbca MaTepruanbHON i

https://m.edsoo.ru/ff0c43d



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
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TOYKHU. Hpel[CTaBJIeHI/Ie 0 COXpaHCHUU
MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX

[op)

TTOJISIX
35 Pemenue 3amau
Pabota cuibl Ha MaJlOM U Ha KOHEYHOM
nepememnieHuu. [ paduueckoe bubmorexa HOK
36 https://m.edsoo.ru/ff0c450
IpesicTaBiIeHne paboThl CUIIBI. 9
MOIIHOCTh CHIIBI =
Kunernueckas sneprus. Teopema 00 bubnuoreka [JOK
37 W3MEHEHUU KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0c450
MaTepHabHON TOUYKH 2
IloTeHmanbHBIC ¥ HENOTESHITUABHBIE bu6moreka [IOK
38 cwibl. [ToTeHITMaTbHAS SHEPTHSL. https://m.edsoo.ru/ff0c450
Bropas kocMuueckas CKOpoCTh 2
TpeTbst KocMHuUecKas CKOpocThb. CBA3b
paboTHl HEMOTEHITUATBHBIX CHIT C bubnuoreka [IOK
39 M3MEHEHUEM MEXaHUYECKON PHEPTUHU https://m.edsoo.ru/ff0c461
CUCTEMBI TeJl. 3aKOH COXpaHEHUs a
MEXaHUYECKOH 3Hepruu
Yrpyrue u Heynpyrue CTOJKHOBEHHS. bubnuoreka [JOK
40 VYpasuenue beprHyiu yist uaeaabHON https://m.edsoo.ru/ff0c478
JKHUOKOCTH c
41 KonTponbHas paborta no teme "3aKoHbI
COXpaHEHUs B MeXaHUKe"
PazButue npeacrasieHuit o npupoae bubnunoreka [JOK
42 TernoTsl. OcHOBHBIE NoJ0keHust MKT. https://m.edsoo.ru/ffOc4dc
Huddysus. bpoyHoBckoe ABHKEHHE 2
43 CrpoeHue ra3000pa3HbIX, )KUJIKUX U



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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TBEPBIX TeNl. XapaKTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUL[ BELIECTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB).

bubmmoreka [{OK

44 KonunuectBo Bemectra. IlocTosiHHas httos://m.edsoo.ru/FfocAfde
ABoraapo
Temnepatypa. TernoBoe paBHOBECHE. bubmorexa HOK
45 https://m.edsoo.ru/ff0c511
IIxana Henbcus o
46 Pemenne 3amau
47 Wneanpuerit ra3. I'a3oBBIe 3aKOHBI bubmiorexa HOK
https://m.edsoo.ru/ff0c4fde
48 VYpaBuenue MenaeneeBa-KnanerpoHa.
Pemenue 3agau
49 AOcoroTHas TeMIiepaTypa. 3aKoH
JanpToHa
50 M3omnporieccr B naeaqTbHOM Ta3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe npencraBaeHue
51 M30IIPOIIECCOB: U30TEPMA, H30X0Pa,
n3obapa
52 Ocnosnoe ypaBHenue MKT
53 Pemenue 3amay
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpEIHEN KHHETUYECKOM YHEprUen
MOCTYNATENBFHOTO TEIIOBOTO
JBIDKCHUS €€ YaCTHI]
55 O06o01eHre U cucTeMaTr3amus 3HaHUHA bubmuoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

o teMe "OcuoBsl MKT"

https://m.edsoo.ru/ff0c693
8

KonTponsHas padora o Teme "OCHOBBI

% MKT"
TepmoanHaMuueckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEeMBbI. BHellIHNE U BHYTpEHHUE bubnuoreka [JOK

o7 napametpsl. [Tapamerpst T/l cuctemsl https://m.edsoo.ru/ff0c570
KaK CpeIHUE 3HAYCHUS BEJIMYUH, e
OTNMCBHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
Hynesoe Havyayio TepMOIMHAMUKH. bubmuorexa [JOK

58 CamornpousBoJibHas penakcarus T /] https://m.edso0.ru/ff0c595
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO 2
Moienp uieaabHOTO Ta3a B bubmuorexa [JOK

59 TePMOJAMHAMUKE. Y CIIOBUS https://m.edsoo.ru/ff0c5¢c3
MIPUMEHUMOCTH 3TON MOJENN 6
VYpaBaenue Menpeneena-Knanelipona bubmorexa LOK

60 . https://m.edsoo.ru/ff0c5¢3
U BbIpaX€HHE JUIsl BHYTPEHHEH SHEPTUH 6
Bripaskenue st BHyTpeHHEH SHEprun

61 OJIHOATOMHOTO MJICAIbHOTO Ta3a. bubnnoreka [JOK
KBa3ucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ff0c5efc
MIPOLIECCHI
DnemeHTapHas paboTa B
TEepMOIUHAMHUKE. Brrumncienne paboThl bubmorexa HOK

62 https://m.edsoo.ru/ff0c570
o rpaduky mpoiecca Ha pV- o
TarpaMmme

63 Tennonepenaya kak crnocod U3MEHEHUs bubnuoreka [IOK
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BHyTpeHHel sueprun Tl cucremsr 6e3
COBepILIEeHUS pabOTHI

https://m.edsoo.ru/ff0c595
2

KOHBGKIII/I?[, TCIUIONPOBOJHOCTD,

bubmmoreka [{OK

64 https://m.edsoo.ru/ff0c5¢3
M3ITy4eHHUE 6
KonunuecTBo TemnoThl. TennoéMKoCcTh
bubmmoreka [{OK
Tena. Y AenbHas U MOJIsIpHast
65 . https://m.edsoo.ru/ff0c5¢3
TETUTOEMKOCTH BEIIECTBA. Y JeIbHAS 6
TEIIOTa CTOPaHUs TOILIMBA B
66 Pacuér xonuuecTBa TEIIOTHI TPU bubmuorexa [JOK
TerIonepeaade https://m.edsoo.ru/ff0c5efc
67 [Tonsatue 06 annabaTHOM TIpoOIIECcCe.
[IepBblit 3aKOH TEPMOJMHAMUKH
KomnuecTBo TemioTs u paboTa Kak
68 Mepbl I3MECHEHHS BHYTPEHHEH YHEPTUH
Tl cuctemsbl
BTopoii 3aKOH TEpMOAMHAMUKY TSI
bu6mmoreka [JOK
PaBHOBECHBIX U HEPABHOBECHBIX
69 https://m.edsoo.ru/ff0c623
nporieccoB. HeoOpaTumocTh 0
MPUPOJIHBIX MPOLIECCOB B
. bu6mmoreka [JOK
[TpuHIUIIBEI AEHCTBUS TEMIOBBIX
70 https://m.edsoo.ru/ff0c600
mamuH. KT a
71 MaxkcumanbHoe 3Hauenne KITI. Hukn
Kapno
12 Pemenue 3amau
73 DKOJOTUYECKUE ACTICKThI

HCII0JIb30BaHUS TEIJIOBBIX ABUTATENICH.



https://m.edsoo.ru/ff0c5952
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TeroBoe 3arpsi3HEHUE OKPYKAOUIEH

CpeIbI
74 Pemenue 3anau
O06o01IeHre 1 cucTeMaTH3alus 3HaHU !
75 o reme "Tepmonunamuka. Temnossie
MaIIHbI"
76 KonTponsnas pabora no teme
"TepmoauHamuka. TernaoBbie MalIUHbI"
[TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
77 Hcnapenue u kumnenue. Y aenbHas https://m.edsoo.ru/ff0c63b
TEIJI0Ta MapooOpa3oBaHUs 6
HacplImmennbie 1 HeHACHIIICHHBIC TTapPHI.
KauecTBeHHas 3aBUCHMOCTb IIOTHOCTH
Y JABJICHUS HACBIIICHHOTO MMapa OT bubmuorexa [JOK
78 TEMITepaTyphl, UX HE3aBUCUMOCTb OT https://m.edsoo.ru/ff0c64d
00BEMa HACHIIIICHHOTO Iapa. 8
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
OT JJaBJICHUS B KUAKOCTU
Bnaxxnocts Bo3myxa. AGCOIIOTHAS U Eubmrorexa HOK
79 https://m.edsoo.ru/ffoc65f
OTHOCHUTEIIbHAs BIAXKHOCTh 0
80 Pemtenue 3amay
Teépnoe teno. Kpucrammmueckue u bubnunoreka [JOK
81 aMmopdHbIe Tea. AHU30TPOITHS https://m.edsoo.ru/ff0c670
CBOMCTB KPHCTAJIOB 8
[InaBneHne n KpucTaUIA3ALMSL. bubnuoreka [IOK
82 VY nenbHas TEmOTa MJIaBICHUS. https://m.edsoo.ru/ff0c682

Cybnumarus

0
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https://m.edsoo.ru/ff0c6708
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83

Hedopmarmu TBEpAOTO TENA.
Pactsoxenue u cxxarue. Cnpur. Moayib
IOwura. Ilpenen ynpyrux nedpopmanuii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/I?,M TCIIJIOBBIX
KOJIeOaHWH YaCTHII BEIIECTBA

85

[IpeoOpa3oBanue s3Hepruu B pazoBbIX
nepexojax

86

VYpaBHeHue TerIoBoro d6anaHca

87

Pemenue 3agau

88

[ToBepXHOCTHOE HATsIKEHUE.
Kanunnspueie sapnenus. Jlapienue noa
HWCKPUBJIEHHON MOBEPXHOCTHIO
*)unkoctu. @opmyna Jlannaca

89

O00011IeH1E U CUCTEMATH3ALUS 3HAHUN
1o Teme "ArperaTHble COCTOSIHUS
BeniectBa. ®a3zoBbie nepexoap”

90

KonTtponpHas padoTa o teme
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"

91

DIIeKTpU3alus Tesl U €€ MpOsSBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6bc
[¢

92

OneMEHTAapHBIN MEKTPUIECKUI 3apsil.
3aKOH COXPaHEHHUs IIEKTPUUECKOTO
3apsza

93

B3aumopenicteue 3apsanoB. Toueunsie



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3apsabl. 3akoH Kynona

94 Pewrenue 3agau
Onexrpuueckoe nojie. Ero aelicrBue Ha bubmorexa HOK

95 https://m.edsoo.ru/ff0c6bc
MEKTPUICCKHUE 3aAPSIJIbI c
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
[IpoOHnelif 3apsn. Jlunuu brbmmorexa [OK

96 . https://m.edsoo.ru/ffOc6ce
HaMPsHKEHHOCTH AIICKTPUYECKOTO TIOJIS. 4
OnHOPOTHOE AIIEKTPUYECKOE TI0JIe B
IToTeHManbHOCTH bu6moreka [IOK

97 3NEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH https://m.edsoo.ru/ff0c6df
IMOTCHIUAJIOB W HAIIPSIXKCHUC Z
[TorenumansHast 3HEPTUs 3apsaa B bubmuorexa [JOK

98 aneKTpocTaTuueckom mose. [lorennuan https://m.edsoo.ru/ffOc6df
AIEKTPOCTATHYCCKOTO OIS 2
CBs13b HANPSDKEHHOCTH TIOJISI U bubnuoreka [IOK

99 Pa3HOCTH MOTEHITUAJIOB JIJIst https://m.edsoo.ru/ffOc6df
ANIEKTPOCTATUYECKOTO OIS 2
[IpunHnun cynepno3unuu bubmorexa HOK

100 . https://m.edsoo.ru/ffoc6df
AIEKTPUYECKUX MOJICH )

101 Pemtenue 3amay
ITone Toueunoro 3apsaa. [Tone bubmorexa HOK

102 . https://m.edsoo.ru/ffOc6f0
paBHOMEPHO 3apsKEHHOM chepbl 0
Ilone paBHOMEPHO 3apsKEHHOTO IO bubnuoreka [IOK

103 00bEéMy mapa. [Tone paBHOMEpHO https://m.edsoo.ru/ff0c701

33p51)KeHHOfI OCCKOHEYHOM IIOCKOCTHU

8



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM

bubmuoreka [JOK

104 https://m.edsoo.ru/ff0c712
noJjie. YCcnoBue paBHOBECHS 3apsIOB 6
JIMDIEKTPUKY ¥ TIOTYIPOBOJHUKY B bubmmorexa [TOK
105 https://m.edsoo.ru/ff0c72c
AIEKTPOCTATUUECKOM I10JIe 0
Konpnencarop. DnekTpoéMKOCTh
106 KOH/IEHCATOpa. DINEKTPOEMKOCTh
TJIOCKOTO KOHJIEHCATOPa
107 [TapannensHOE coeTMHEHUE
KOHJICHCATOPOB
108 ITocnenoBaTensHOE COeTMHEHIE
KOHJICHCATOPOB
109 DHeprus 3apsHKeHHOTO KOHJIEHCAToOpa
110 Pemtenue 3amay
111 JIBro>keHue 3apsiKEHHOM YaCTHUIIbI B
OJTHOPOJTHOM DJICKTPUUECKOM TI0JIe
112 Pemtenue 3amay
113 O00011IeHre U cucTeEMaTU3alUs 3HAHUN
1o Teme "DnekTpuueckoe nosie"
114 KonTtponbHas padoTa o teme
"OnexkTpuueckoe mnojue"
Cuna toka. [locTossHHBINM TOK. Y CI0BHS
115 CYILIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUYECKOTO TOKA
116 Hcrounnku Toka. Hanpsoxenue nu 9/1C
117 3akoH OMa Juid ydacTka [enu.

QHGKTpI/ILIeCKOG COIIPOTUBJICHUC



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOTO NIPOBOHUKA OT €TI0

118
JUTMHBI ¥ TIOMIA/IA TOTICPEIHOTO
CceueHus
119 YaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenne 3amau
bubmmoreka [{OK
[TocnenoBarensHOE, TApaLICTBHOE,
120 https://m.edsoo.ru/ffOc74f
CMEIIAaHHOE COCAMHCHHE TTPOBOIHUKOB 0
n N bubmuorexa [JOK
Pacuér pa3BeTBIIEHHBIX JIEKTPHUCCKUAX
121 . https://m.edsoo.ru/ff0c783
uenei. [Ipasuna Kupxroda g
bu6moreka [IOK
122 Pemenne 3amau https://m.edsoo.ru/ffOc7ae
0
123 PaboTa anekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua
124 Pemtenue 3amay
MOITHOCTD JEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BhIEIIEMast Ha
pesuctope
126 Pemtenue 3amay
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
MCTOYHHKA TOKA
128 3akon OMa A5 IOJTHOM (3aMKHYTO)
ANEKTPUYECKON LIeMn
129 Pemenue 3amau
130 MOITHOCTh HCTOYHUKA TOKA



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

131

Kopotkoe 3ambikanne

KOHHCHC&TOP B IICIIM IIOCTOSAHHOI'O

132
TOKa
133 Pemenue 3amau
134 Pemenue 3amgau o reme "[locTostHHBIM
ANEKTPUIECKUH TOK"
135 Pemenue 3amgau mo teme "llocTosHHBIN
ANEKTPUIECKUH TOK"
136 Pemenue 3amgau mo reme "[locTostHHBIM
AIEKTPUYECKUN TOK"
O0600611eHre U crucTeMaTu3alus 3HaHu|
137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKHUN
TOK"
138 KonTtponsHas padoTa o tTeme
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"
DJIeKTpUYECKasi TPOBOJUMOCTD bu6mmoreka [IOK
139 Pa3IMYHBIX BEIIECTB. DJIEKTPHUICCKUI https://m.edsoo.ru/ff0c84a
TOK B MeTaj1ax. CBepXIpOBOIUMOCTh e
DJIEKTPUYECKHUI TOK B paCTBOpax U bubmuoteka [JOK
140 pacriaBax 3JeKTPOJIMTOB. 3aKOHBI https://m.edsoo.ru/ff0c82b
Dapanest 115 IEKTPOTU3A a
bubmuoreka [JOK
141 DnekTpuyeckuil Tok B razax. [lmazma https://m.edsoo.ru/ff0c84a
€
142 ONEKTPUUECKUN TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/ff0c86fc
DNeKTpUUECKU TOK B
143 P

TOJIYIIPOBOAHHKAX



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HANPSKEHUSI
B LIENI IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IH(PPOBHIX
MU3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii no gusuke. [lpumepst
M3MEpeHUsl (PU3NIECKUX BEITHUUH TPH
MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB"

146

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3yueHne HEpaBHOMEPHOTO JABWKEHUS
C LETBIO OMPEICIICHUSI MTHOBEHHOM
ckopocTh"

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHune ycKkopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBMDKESHUHU 10 HAKIIOHHOM IIJIOCKOCTH"
uiu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIOKEeHUN"

148

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue yCKOpeHHs CBOOOIHOTO
najgenus" win "M3ydenue qBukeHus
Teja, OPOIIEHHOTO TOPU30HTAIILHO"

149

Du3NYECKUN IPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tema 110
OKPYKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO
ckopocTsro” unu "Hecnenosanue




3aBUCHMOCTH II€projia 0OparieHus
KOHHUYECKOTO MasATHUKA OT €ro
napameTpoB"

150

Pu3N4EeCKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACUCTBYIONIEH CUITBI
IIpH IBUKEHUU OpyCcKa M0 HAKIIOHHOM
miockoctu" unn "IIpoBepka runoTessl
0 HE3aBUCUMOCTHU BPEMEHHU JBUKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

®u3N4eCcKuil IPAKTUKYM I10 TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIIUX B MPY>KUHE
¥ PE3MHOBOM 00pasIie, OT UX
nedopmarun” wim "M3yuenne
JIBUKEHHS] CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUil
0J10K"

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YIII0BOT0 KO3 PHUIIUCHTA
3aBucumoctu Frp(N)" nam
"HUccnenoBanue IBM>KEHUsI Opycka 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
ko3 durmenToM TpeHus" UIu
"N3ydyeHne IBUKEHUS Tpy3a Ha Baly C
TpeHHeM"

153

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue ycloBU PaBHOBECHS




TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" wnu "MU3yuenue
YCTOMYMBOCTH TBEPJOTO TEIIA,
HMMEIOLIETo IUIOIIA b ONophI"

154

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenune ummynbca Tena 1no
TopMo3HOoMYy nytu" unu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHJTBI
Tarn" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nmy "HccnenoBanne COXpaHeHUs
HMITyJIbCa TIIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM DHEPTUU Tella 10
TOPMO3HOMY ITyTH"

155

DU3NYECKUH TPAKTUKYM 10 TEME

"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca

(pPEKOMEHIOBAHO MCIOJIH30BAHUE
nudposoii 1abopaTopun)" uiu

"N3yueHue u30XopHOro npouecca’ uiu

"N3ydenne nu3obapHoOro mpoiecca’ uiu
"[IpoBepka ypaBHeHUs1 cOCTOSIHUA"

156

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoéMKocT"
nnu "VccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa" WIN




"HccnenoBanue aanadaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U SHEPTHH
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
TEMIIEPATYpPbl KUIIEHUS KUJIKOCTE"

157

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIapEeHUs KUAKOCTEN" 1IN
"N3mepenue yaenbHON TEIOThI
raBieHus apaa" unu "M3yuenue
CBOWCTB HACBIIIEHHBIX IApOB" MU
"N3mepenue abCoIOTHOM BIaKHOCTH
BO3JlyXa M OlLIEHKa Macchl IapoB B
nomMenieHuu". smepenue

ko3 durmeHTa moBEepXHOCTHOTO
HaTSKEHUS

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGmroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTHIO
W3JIyYEHHUS CBETOAMO A" WITN
"N3ydyeHue npoTekaHus TOKa B LIETH,
coJieprkalle KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MTOTEHIIMAJIOB (HANPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COEIMHEHUHN
KOHJIEHCAaTOpOB"

159

Du3NYEeCKUN PAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN




"U3mepenue ynenbHOTO
COINPOTHBIIEHUS IPOBOAHUKOB" WK

"UccneqoBanme 3aBUCUMOCTH CHJIBI

TOKA OT HAIPSDKEHUS /1151 JTAaMITBI
HakaauBauug"

160

PuU3NYECKUH IPAKTUKYM 110 TEME
"HaGnronenue anexrponusa" uim

"N3mepenue 3apsiia 0HOBAJIEHTHOTO

nona" win "Hccnenosanue
3aBUCHUMOCTH COIPOTHUBIICHUS

TEPMOPE3UCTOPA OT TEMIEPATYPHI" WU

"CHsTHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKH Aroaa"

161

Peseprubrit ypok. O6001eHNEe 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"KunemaTtuka"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"Jlmnamuka"

163

PesepBubIit ypok. O6001IeHNE 1
CHCTEMAaTHU3aIUs 3HaHUH 10 TEME
"CraTtuka TBepi0ro Tena"

164

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3all¥sl 3HAaHHI 110 TeMe
"3aKOHbI COXpaHEHUs1 B MEXaHUKe"

165

PesepBHrlit ypok. O600mIeHE U
cUCcTeMaTH3aIlHs 3HAHUH 10 TeME

"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

teopun"




166

PesepBHriit ypok. O600IIeHNE 1
CUCTEeMAaTH3aI¥sl 3HAHUH 110 TeMe
"TepmoauHamuka. TernaoBbie MalIUHbI"

167

PesepBHeIit ypok. O600IICHNE 1
cCHCTEeMaTH3alHs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoap"

168

PesepBubiit ypok. O60011eHNE 1
cCUucreMatu3sanus 3HAHUH 110 TEME
"Onexrpuueckoe noie"

169

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"[ToCTOSHHBIN JIEKTPUYECKHUN TOK"

170

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HAaHU 10 TeMe
"Toku B pa3nuyHbIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYuebuuk. ®usmka. Yrayonenusiii ypoenb. 10 kimace : yueOHuk/ B.A. KacpsHoB. - 8-¢
u3n., crepeorun.-M.: [Ipoda, 2020. — 480 c. w1 (Poccuiickuii yaeOHHK)

Yueonuk. KacesinoB B.A.@u3nka. 11 kinacc: yrinyOiaeHHBIH YpOBEHB/-9-€ U3]1., CTEPEOTHIL. -
M.:IIpocBemenue, 2021.-493, )3)c., ui.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metoaunueckoe nocooue k yueOHuky B.A.KacesnoBa. ®usuka. 10 xmacc : YrayOiaeHHbBIN
ypoBeHb : MeToanueckoe nmocodue / B. A. KacesinoB. — M. : Jlpoda,2015. — 219, [5] c.
Metonuueckoe nmocobue k yueOHuky B.A.KacesiHoBa. ®@uzuka. YriyOneHHbIH ypoBeHb. 11
kiacc. Meroandeckoe nmocooue/ B.A. Kacesinos. - M.: [Ipoda, 2015.-157,(3)c.
KonTtponbabie paboTel k yueOHUKY B.A. KachsinoBa «®usuka. YrioyOneHHbI ypoBeHb. 10
kimace» / B.A.Kacesnos, JL.II. Momeiiko, E.D. ParOune. — 2-e u3j., crepeotui.- M. :
Hpoda, 2020. —96 c. - (Poccuiickuii yaeOHHK).

Kontponpabie pabotel k yueOHuky B.A. KacesanoBa. KacwsnoB, B.A.. «®usmka.
Yrnyonéunsiii ypoBenb.11 kmace» / B.A. Kacwesanos, JI.II. Momeiiko, E.D. Patowmib.-M.:
Hpoda, 2015.-96¢.

Hunaktuyeckue Mmarepuaibl kK yaeOHukam B.A.KacesroBa A.E. Mapon, E.A.Mapon
(6a3oBbIit 1 yrayoseHHbid ypoBenb) 10 kitacc Mocksa, JIpoda, 2014

Junaktuyeckue Mmarepuaibl K ydeOnnkam B.A.KacesiHoBa A.E. Mapon, E.A.Maposn
(6a30BbIit 1 yriyoseHHbIN ypoBeHb) 11 kitacc Mocksa, JIpoda, 2014

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru

https://bvbinfo.ru/auth
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