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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPEOOBAHMHA K peE3ysbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depaeparuu, — peaM3yOMMX  OCHOBHBIE  00pa30oBaTElIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIIMXCH.
[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 ¢Gu3MKK YriyOJIEHHOTO YPOBHS IO3BOJIIET Pean30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa3oBaHUs MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOn€éHHoM  ypoBHE).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSETCS CUCTEMHO-ACSITEIIbHOCTHBIN MTOIXO/.

[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 YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOA0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJEHHOM YpOBHE IMPHU YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.
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®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
npuMeHeHUe (U3MYECKUX 3HaHUN ONpEeNeNuiio XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydarouierocsi, B (pOpMHUpPOBaHUE YMEHHUN MPUMEHSTh Hay4YHBIH
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 HEW KypC SIBISIETCA 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 (Qu3nmyeckux Teopud. Beaymum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE 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
MPUJIOKEHUM H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKM M TEXHOJOTUH, a Takxke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peamuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,
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BKJTIOYAIONIETO (DPOHTANIbHBIE YYCHMYECKHUE OIBITHI MPH HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MPaKTUKYM MpoBoAUTCSA 7100 B KoHue 10, nubo mociie mepBoro M BTOPOIrO
MOJIYTOIMM B KaXKJIOM M3 3THX KJIaccoB. BTopoit cmocob — 310 mHTerpamust padbor
NPaKTHKyMa B CHCTEMY JIa0OpAaTOPHBIX pabOT, KOTOPBIE MPOBOATCS B IMpPOIECCEe
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEJOBaHHE, KOTOpPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOro, 00001MEHHOrO BUAa 0€3 MOaroBOi HHCTPYKIIMH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMAaTHKH JJIs OTUX BHJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIILHOTO MpOIlecca UCXOI U3 0COOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBIIQZICHHE OOYYArOIIMMHUCS YMEHHUSMHU TMPOBOJWUTH TMPSIMbIE W KOCBEHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPET0KEHHBIX TUIIOTE3.

Bonbmioe BHWMaHHWE yAENSETCS PEHMICHUIO PACUETHBIX M Ka4eCTBEHHBIX
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
GopmupyeTcsi B BUIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacyéTe
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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 MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(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 BO3MOKHBIX cdepax Oyayuiei
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

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
buznuecKkux SBICHUA B MPUPOAEC W JUISl MPUHATUS TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢u3nyeckoil MojENH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 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
¢u3nYeCKNX OSKCIEPUMEHTOB, aHajih3a W HUHTepIperauud uHpoOpMaluy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

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

Ha u3yudenue ¢pusuku (yrinyOnE€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanust oTBOAUTCS -170 yacoB (5 4acoB B HEJEIO),

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPAaTOPHBIX pabOT M OMBITOB C YYETOM WHIWBUIYAITbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. HayuHblilt MeTOX MO3HAHMS MPHUPO/BI.

®dusnka — ¢pyHAaMeHTadbHass Hayka o mpupoje. HayduHblii MeTO MO3HAHUS U METOJbI UCCIeN0BaHUS (HU3NUECKUX
SIBIICHUU.

DKCIEPUMEHT U TEOpHs B Mpollecce mo3HaHus npupoasl. HabmoneHue u skcnepuMeHT B pusuke.

Cnoco0sl n3mepeHus: GU3NIECKUX BEIMYUH (QHAJIOTOBBIC U HU(PPOBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYNKOBBIC CUCTEMBI).

[TorpemnocTy u3mMepeHui Pu3nUecKUx BeITUYuH (a0COMIOTHASI M OTHOCUTEIIbHAS ).

MopenupoBanue (PpU3HUECKUX SBICHUN U MPOIECCOB (MaTepuaabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, WcalIbHAS
AKUJIKOCTb, WJICAJIbHBIN ra3, ToueuHsbli 3apsan). ['unoresa. @U3nyeckuil 3aKOH, TPaAHUIIbI €r0 MpUuMeHUMOocTU. Dusznueckas
TEOPHUSI.

Ponb u mecto usuku B GOpMHPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI MHpA, B MPAKTUUYECKOW IEATEIHHOCTU
JMIOeN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

W3mepeHnre cuilbl TOKAa W HANpPSOKEHUS B IEMU IMOCTOSHHOTO TOKa MPH TOMOIIM AaHAJOTOBBIX M IH(POBBIX
U3MEPUTEITHHBIX TPUOOPOB.

3HakoMCcTBO ¢ IMdpoBoii maboparopueit mo ¢usuke. [Ipumepsl u3mMepeHus: GU3NYECKUX BEIUYHMH IPH TOMOIIH
KOMITBIOTEPHBIX JaTYMUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOT0 IBMKEeHUsA. CucTteMa oTcyéTa.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHKH.

Pannyc-BekTOp MaTepuaibHOM TOYKH, €r0 MPOEKIUHA HAa OCU CUCTEMBI KOOpAMHAT. TpaekTopusl.



[lepemenienre, CKOpoCTh (CpenHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHME MaTe€pUalbHOM TOUKH, HX
MPOEKIMHU Ha OCU CUCTEMBI KOOpAHHAT. COXKEHUE NEPEMEIICHUIN U CII0)KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUS U
MyTH MaTepUATHHON TOYKH OT BPEMEHH U UX TPaUKH.

CBoOonHOe majeHue. YCKopeHue cBOOOJHOro majeHus. J[BuxkeHue Tena, OpOLIEHHOTO MOJ YIJIOM K TOPHU3OHTY.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U YCKOPEHHUSI MAaTEPUATILHON TOYKH OT BPEMEHH U UX IpaduKu.

KpuBonuneitHoe aBuxkeHue. JBHKeHHE MaTepUalbHOW TOYKHM MO OKPYKHOCTU. YTJOBas M JMHEHHash CKOPOCTb.
[lepuon m wyactora oOpamenus. LleHTpocTpeMutTenbHoe (HOpMallbHOE), KacaTellbHO€ (TaHIM€HIUAIbHOE) M TOJHOE
YCKOPEHHUE MaTepUaTbHOU TOUKH.

TexHuuyeckre yCTpPOMCTBA M  TEXHOJOTMYECKHME TMPOLECCHI: CHOUAOMETp, JBMKEHHE CHApsIOB, LIEIHEBIE,
necTepéHyaTbie 1 peMEHHBIE Mepeaadn, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopaenb cucTteMbl 0TCUETA, MIUTFOCTPAINS KUHEMATUYECKUX XapaKTePUCTUK JIBHKCHHUS.

CriocoObI UCCleIOBaHUs IBUKEHUM.

NnnrocTtpanust npeaenbHoro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenue nBuxeHus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBneHue ckopocTu npu IBUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHUE ITyTeEM, TPAEKTOPHIL, CKOPOCTEN ABMXKEHHSI OJJHOTO M TOI'O K€ TEJIa B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO ABMKEHUS C LENBIO ONPEEICHHUS] MTHOBEHHON CKOPOCTH.

W3mepeHne yCKOpEeHUs IpH MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU MO HAKIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUU.

N3mepenne yckopeHusi CBOOOIHOTO maieHnus (PEKOMEHI0BAHO UCITOJIb30BaHUE ITU(POBOM TabopaTopun).



W3yyenue ABWKEHUsS Tella, OpPOLIEHHOrO TOPU30HTANBbHO. IIpoBepka rumore3bl O MPSAMOM MPONOPLUUOHAIBHOU
3aBUCUMOCTH MEXKY JaTbHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTHIO TEa.

N3yuyenune nBUKEHUA TEJA M0 OKPYKHOCTHU C TOCTOSHHOU O MOIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIeproia 0OpalieHrss KOHUYECKOro MasiTHUKa OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

ITepbii  3axkoH HproTrona. HWMuepumanbHbie cuctembl orcyé€ra. [lpuHounm  oTtHocuTenmbHOCTH — ['anmines.
Heunepumanbabie cucTeMbl 0TCUéTa (OnpeaeeHue, IpuMepsl).

Macca tena. Cuna. [IlpuHumn cyneprno3uunu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1Is1 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh IPAaBUTAIIMOHHON U MHEPTHOU MaCCHhI.

Cuna TsKECTH. 3aBUCHUMOCTH YCKOPEHHsI CBOOOJHOTO IMaJ€HHUS OT BBICOTHI HAaJl MOBEPXHOCTHIO IJIAHETHI M OT
reorpadudeckoil mupoThl. J[BrukeHne HeOECHBIX Te M UX CITYTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, ABUXKYIIETOCs C YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHUsS CKOJBKEHHS U cwiia TpeHus mnokosi. Koaddumment tpenus. Cuma
COIPOTUBIICHUS MIPU JBUKECHUHU TeJa B )KUJIKOCTH WM raze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEILHOTO JIBUKECHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

TexHU4YeCKHe yCTPONUCTBA U TEXHOJIOTUYECKUE MPOLECCHI: MTOAIIUITHUKH, JBHKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmroneHne nBHKEHUS Tell B MHEPIHAIBHBIX 1 HEMHEPIIHAIBHBIX CHCTEMaX OTCUYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue nByx mUIMHAPOB WM IIAPOB Pa3HOM MAacChl C OAUHAKOBBIM YCKOPEHHUEM OTHOCUTEJIBHO HEWHEPIHATBHOMN
CHUCTEMBI OTCUETA.

CpaBHEeHHME PaBHOACHUCTBYIONMICH MPWJIOKEHHBIX K TEJIY CHUJI C IPOU3BEICHHEM MacChl Teja Ha €ro YCKOPEHHUE B
MHEPLUATBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKUX B PE3YJITATE B3AUMOICHCTBUS TEI.



HN3mepenne Mace no B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOBEME U MaICHUH.

[leHTpOoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnvie padbomaolt, npaKmMuKym.

N3mepenue paBHOIEHCTBYIOIIECH CUJT TIPU IBUKEHUH OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

[IpoBepka THUMOTE3bI O HE3aBUCUMOCTH BPEMEHU JBUXKEHUS OpycKa IO HAKJIOHHOW IUIOCKOCTH Ha 3aJIaHHOE
PAcCTOSIHHE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

N3yuenne nBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JErKuii OJIOK.

N3mepenne kodppuineHTa TpeHHs 1o BEIMYMHE YIIIOBOro KodddunmeHTa 3aBucuMoct Frp(N).

HccnenoBanue NBUKeHUs Opycka MO HAKJIIOHHOM MIIOCKOCTH C MEPEMEHHBIM KO3 PUITMEHTOM TPEHUSI.

N3yuenue ABMKEHHS TPy3a Ha Bajy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Tenmo. IlocTymaTtenbHOe M BpallaTeIbHOE JBIXKEHHE TBEPAOTO Teina. MOMEHT CHJIbI

OTHOCHUTEJIBHO OcH BpaileHus. [lnedo cumibl. CnoxkeHue cuil, NpUIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxkecTu Tena.
YcoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuuecknue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHIUTEWH, CTPOUTENIBHBIA KpaH, pelIETYaThIC
KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomeol, nPAKMUKYM.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TEJA, UMEOIIETO OCh BPALLICHHUS.
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KoHcTpynpoBaHre KpOHIITEWHOB U PaCU€T CUII yIPYTOCTH.

N3y4yeHue ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO IUIOIIAAb OIOPBL.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

NMnynbeec mMaTepuaibHOM TOYKHM, CHUCTEMBl MaTe€pUajbHbIX TO4YeK. LIEeHTp Macc cucTteMbl MaTepUadbHBIX TOYEK.
Teopema 0 IBMKEHUH LIEHTpaA Macc.

NMiynibe CUITbl 1 U3BMEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

MoMeHT uMIyJibca MaTepUAIbLHON TOUKH. IIpencTaBnenrne o COXpaHEHMM MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGoTa cuibl Ha MaJIOM U Ha KOHEYHOM niepemelenunu. ['paguueckoe npejcraBieHne padboThl CHUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi marepuainbHOil Touku. Teopema 00 M3MEHEHHM KWHETHYECKOM HSHEPrUUM MaTepuajbHOU
TOYKH.

[loTeHuManbHble W HENOTEHUHAIbHbIE CUiIbl. lloTeHnmaneHas sHeprus. [loTeHUManbHAsE HHEPrUs yHOPYro
nehopMHUpOBaHHON TpYyKuUHBI. [loTeHIManbHAs SHEPrus Tejia B OJHOPOJAHOM TpaBUTAMOHHOM Tmoisie. lloTeHnuansHas
SHEPrus Teja B IPAaBUTAIMOHHOM I10JIE OTHOPOAHOIrO 1mapa (BHyTpH U BHeE 1apa). Bropas kocmuueckast ckopocTb. TpeTbs
KOCMHYECKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIMATBHBIX CHUJ C M3MEHEHHEM MEXaHUYECKOW SHEPIHMH CUCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKON SHECPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHue bepHyIum 1715 UieanbHOM KUJKOCTU KaK CJIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

TexHudeckne yCTporuCTBa U TEXHOJOIMYECKHUE IIPOLIECCHI: IBUKEHUE PAKET, BOAOMET, KONIEP, NPYKUHHBIM ITUCTOJIET,
THUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAX.

JHemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeaktrBHOE IBHXKEHHUE.
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N3Mepenne MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Tena npu COBEPIICHUU PabOTHI.

B3aumMublie npeBpalleHUs] KHHETUYECKOW U MOTEHUUATBbHOW SHEPTUM IIPU JAEHUCTBUM HA TEJIO CHJIBI TSKECTH U CUIIbI
YIOPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMaICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomul, nPAKMUKYM.

N3mepenne nmnyibca Teaa no TOpMO3HOMY MY TH.

N3mepenue cumbl TSIrM, CKOPOCTH MOJICIN SJEKTPOMOOMIISI 1 MOIIIHOCTU CHUJIBI TSTH.

CpaBHeHME U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJICMCTBUM.

N3Mepenne KUHETUYECKOM YHEPTUH TEJIa 110 TOPMO3HOMY Y TH.

CpaBHeHUE U3MEHEHUsI TTOTCHITMAIBLHON YHEPTUH IPY>KUHBI ¢ PaOOTON CHUJIBI TPESHHUS.

Omnpenenenue paboThl CUIIBI TPSHUSI TIPH IBUKEHUHU TeJla 10 HAKJIIOHHOM TJIOCKOCTH.

Paznen 3. Mousiekyasipuasi pu3suka 1 TEPpMOAMHAMMKA.

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TIOJIOKEHHS MOJICKYJIsIpHO-KMHeTHUeckol Teopun (MKT), ux ombiTHOe oOocHoBanue. Jluddysus.
bpoyHoBckoe nBukeHHE. XapakTep IBUKCHUS W B3aUMOJICHMCTBHS YACTHI[ BellecTBa. MOJEIN CTPOEHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJI U OOBSCHEHHE CBOWCTB BEIECTBA HAa OCHOBE ITHX Mojele. Macca u pa3Mepbl MOJCKYI
(atomoB). KonnuectBo BemnectBa. [loctosHHas ABoraapo.

TemoBoe paBHoBecue. Temmepartypa u criocoOsl e€ m3mepenus. [llkana temneparyp Llenbcus.

Mogaenp uleanbHOrO Ta3a B MOJIEKYJSIPHO-KMHETHUYECKOM TEOPHUM: YACTUIBlI Ta3a JBUXKYTCS XAaOTUYECKHM W HE
B3aUMO/JICCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomtoTHass TemrepaTypa (LIKajla TeMIepaTyp
KenpBuna). 3akon Jlamprona. M3omporiecchl B UcaIbHOM Ta3e C MOCTOSHHBIM KOJHMYECTBOM BelecTBa. [ 'paduueckoe
MpeACTaBIEHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.
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CBsA3bp MEXIY [AaBICHUEM M CPEIHEN KUHETUYECKON SHEPrueil MOCTYMaTEIbHOTO TEIUIOBOIO ABHKEHUS MOJEKYI
UJIeaJbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KUHETHUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3bp  aOCOJNIIOTHOM TeMmmepaTypbl TEPMOAMHAMMUYECKOM CHUCTEMBl CO CpPEIHEH KHHETHYECKOW SHeprueiu
MOCTYIATENBHOTO TEMJIOBOIO ABMKECHUS €€ YaCTHIL.

TexHuveckue ycTpoicTBa U TEXHOJIOTUUECKHUE MTPOIIECCHI: TEPMOMETP, OapoMeTp, MOJyYeHHE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUIl BEUIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OpOYHOBCKOTO JIBUKEHUS.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputskeHne MoNeKy.I.

Moaenu KpuCTAUIMYECKUX PEIIETOK.

HaGmronenue u iccieoBaHue U30IMPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanue mporecca YCTaHOBJICHHS TEIUIOBOT'O PaBHOBECHS MPU TEIJIOOOMEHE MEXIY Topsidedl W XOJOIHOM
BOJIOM.

N3ydeHne n30TepMUUYECKOro mpoiiecca (peKOMEHI0BaHO MUCIIOIB30BaHUE ITU(POBOI J1a00paTOpUn).

N3yuenune n30XopHOro nporecca.

Nzydenune nzobapHoro npoiecca.

IIpoBepka ypaBHEHHUSI COCTOSTHHUSIL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (T][]) cucrtema. 3ajaHue BHEIIHUX YCIOBHU JJISI TEPMOJAMHAMHYECKOM cHCTEMbl. BHenHue u
BHYTpEHHUE NapaMmeTpsl. [lapameTpsl TepMOIMHAMHYECKOW CUCTEMBI KaK CPEAHUE 3HAYEHHUS BEJIMYMH, ONMCHIBAIOIINX €€
COCTOSIHME€ Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano tepmoamHaMuku. CaMOIPOU3BOJIBHASI PENAKCAUs TEPMOAMHAMHYECKONM CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogens uaeanbHOro raza B TEPMOJMHAMHKE — CHCTEMa ypaBHEHUW: ypaBHeHUe MenneneeBa—Kianeiipona u
BBIpa)KEHUE Il BHYTPEHHEN DHEPTUM. Y CIOBUS MPUMEHUMOCTU 3TOM MOJEIU: HU3Kas KOHIEHTPALMs YaCTHILl, BBICOKHE
TEeMIIEpaTypbl. BelpaskeHne 111 BHYyTPEHHEN YHEPTUM OJJHOATOMHOTO MJEaJIbHOIO rasa.

KBa3zucratuueckne 1 HECTaATUUECKUE TTPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHaMuUKe. Boraucnenue paboTsl o rpadguky npouecca Ha pV-guarpaMmme.

Temonepenaya kak cnocod W3MEHEHHS BHYTPEHHEW HSHEPruuM TEPMOJMHAMHYECKOM CUCTEMbI 0€3 COBEpIICHHMS
pabotel. KoHBek1us, TEmIonpoBOAHOCTb, U3IIyUECHHE.

KomnuectBo Temnotel. Tenno€MKocTh Tena. YaenbHas U MOJISIpHAas TEIUIOEMKOCTH BEUIECTBA. YpaBHEHUE Maiiepa.
VYaenbHast TemsioTa cropanusi ToriuBa. Pacu€r konmuecTBa TEIJIOTHI mpu Temonepenaye. Ilonsarue o6 aanabatHOM
npolecce.

[lepBblii 3aKOH TepMOAMHAMMKH. BHyTpeHHss sHeprusi. KosnmdecTBo TemioTsl M padoTa Kak Mepbl M3MEHEHUs
BHYTPEHHEW SHEPTUH TEPMOJIUHAMUYECKOU CHCTEMBI.

Bropoli 3akOH TEpPMOJMHAMHMKH JUI1 PABHOBECHBIX IIPOLIECCOB: 4YE€Pe3 3aJaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJAMHAMUYECKOM CHUCTEMBI TPOXOJUT €IMHCTBEHHAs afuadbara. AOCONIOTHAs TeMIepaTypa.

Bropoil 3akoH TepMOAMHAMUKH JUIsi HEPABHOBECHBIX IPOILIECCOB: HEBO3MOXHO IMEpelaTh TEIUIOTYy OT Oolee
XOJIOJHOTO Tena K Oosiee Harpetomy 6e3 komneHcanuu (Knaysuyc). HeobpaTumocTs IpUpoIHBIX TPOIIECCOB.

[TpuHumne! gectBus TemnoBbix MamuH. KIT/.

Maxkcumansnoe 3Hauenne KIIJI. [ukn Kapno.

DKOJIOTUYECKHE aCIIEKThI NCIIOJIb30BAHUS TEIUIOBBIX JABUrarenei. TemioBoe 3arpsi3HeHNE OKPYKAOLIEN CpeIbl.

TexHuueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  XOJOAWIBHUK, KOHAMIIMOHEDP, JU3CIbHBIA W
KapOIOpaTOpHBINM JABUraTeNd, MapoBasi TypOMHa, MOJyYeHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIH3ALUS «TEIJIOBBIX» OTXOJ0B
C HCIOJIb30BAHMEM TEIUIOBOIO HAcOca, YTHJIM3AalUs OMOOPraHMYECKOro TOIJIMBA JUJISi BBIPAOOTKH «TEIUIOBOW» U
AIEKTPOIHEPTUH.
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Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yAECTBHBIX TEILNIOEMKOCTEN BEILIECTB.

Cnoco0bl UI3MEHEHUSI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro Mpoluecca.

KomrnbroTepHble MOJIENIH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIECTBA.

Hccnenosanue annabaTHOrO Mpolecca.

N3ydenne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUS U TEMIIEPATYPhl KUTICHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[Tapoobpa3zoBanue u KkoHaeHcanus. Micnapenue u kumnenue. Y ieiabHasi TerioTa napooOpa3oBaHus.

HacelienHbple 1 HEHaChIIEHHbIE napbl. KauecTBeHHAas: 3aBUCUMOCTh INIOTHOCTU M JIABJIEHUS HACBILIEHHOIO Mapa OT
TEMIIEpPaTyphl, UX HE3aBUCUMOCTb OT 00BhEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEeMIEPATypbl KUIIEHUS OT JaBJCHUS B
AKUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHM3OTPOINUS CBOWCTB KpHCTALIOB. IlmaBineHue wu
KpUCTaNIM3aIus. Y aelbHas TerioTa miasieHus. Cyonumanms.

Hedbopmanmu BEpOTO Tena. Pactsoxkenue u cxxatue. Casur. Moayne FOnra. [Ipenen ynpyrux aedopmarimii.

TemoBoe pacmupeHue KUAKOCTEH W TBEPABIX Tel, 0OOBEMHOE U JMHEWHOE pacHIMpeHre. AHTAPMOHU3M TETUIOBBIX
KOJIeOaHMI YaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHHUs Te (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MTEpEXoaax.

VYpaBHeHHE TENI0BOro OanaHca.
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[ToBepxHocTHOE HaTsikeHue. KoadduimentT nmoBepxHOCTHOrO HaTspKeHus. Kamunnsipuele siBieHus. J[aBieHue mon
HCKPUBIIEHHOH ITOBEPXHOCTHIO KUAKOCTH. Popmyia Jlanaca.

TexHnueckue ycTpoucCTBa U TEXHOJIOTUUECKHUE MTPOLECCHI: JKUAKUE KPUCTAIIIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX MaPOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKECHUS.

OIPBITH ¢ MBUIBHBIMU TIIEHKAMM.

CMmauuBaHue.

KanunnspHsle siBneHus.

Mojienii HEHBIOTOHOBCKOM KUJIKOCTH.

Crioco0bI M3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTATUIMYECKOTO BEIIECTBA.

Bunsr nedopmarnimii.

HaGmronenne manbix aedopMariuid.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPECHUS )KUIKOCTEM.

N3mepenne yaenbHON TETUIOTHI TUIABICHUS JIbJA.

N3ydyeHnne cBOMCTB HACHILCHHBIX ITAPOB.

N3mepenne abCoI0THOM BIaXKHOCTH BO3yXa M OIIEHKA MAaCChl TapOB B OMEIICHUH.

N3mepenune korhpunimeHTa IoOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH eopMaliii pe3UHOBOTO 00pasiia OT MPUII0KEHHON K HEMY CHJTBI.
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Paznea 4. JinekTpoanHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3anus Tel U €€ NPOSBICHUS. DNEKTPUYECKU 3apsl. J[Ba BuIa 3JIEKTPUYECKHUX 3apsaaoB. [IpoBomHMKH,
JUAJIEKTPUKHU U TIOJIYIIPOBOAHUKH. DIEMEHTAPHBIN JIEKTPUUECKHM 3apsll. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsi/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH Kynona.

Dnekrpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpsoxénHocts  anextpuueckoro mnois. I[lpoOuHbiid 3apan. JluHuM HanpsoKEHHOCTH  DJIEKTPUYECKOTO  TOJIS.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.

[loTeHUManbHOCTh ANEKTPOCTATUYECKOrO Mos. PazHOCTh moTeHnuManoB W HanpspkeHue. lloTeHinumanbHas 3HEprus
3apsiia B ayeKTpocTaTHueckoM nodie. IloTrenuuman snekTpoctatnyeckoro nojist. CBs3b HaNpsKEHHOCTH TOJIA U Pa3HOCTH
NOTEHIIUATIOB JJI 3JIEKTPOCTATUYECKOTO MOJIsl (KaK OTHOPOJHOTO, TaK U HEOJTHOPOHOTO).

[TpuHUIMD CyNEepnO3UIUHU SIEKTPUUECKUX TOJICH.

[Tone Toueunoro 3apsiaa. [lone paBHomepHO 3apsikeHHON ceprl. [lose paBHOMEPHO 3apsHKEHHOTO MO 00BEMY IIapa.
[Tone paBHOMEpPHO 3apsHKCHHOM OECKOHEYHOW TUTOCKOCTH. KapTuHBI JWHUNM HANpsHKEHHOCTH OTUX TOJeH |
JKBUIIOTCHIIUAJIBHBIX [IOBEPXHOCTEH.

IIpOBOHUMKH B IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIMAIIEKTPUKU B 3JIEKTPOCTATUYECKOM I10J1€e. J(M3iIeKTpuyeckas NpOHUIAaEMOCTh BEIIECTBA.

KonnencaTtop. D1eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOPA.

[TapanmnenbHOE coeauHeHNE KOHIeHCAaTOpoB. [locienoBarenbHOE COEqMHEHUE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBMKEHHE 3apsSKEHHOW YaCTULIBI B OAHOPOIHOM 3JIEKTPUYECKOM I10JIE.

TexHudeckne ycTporuCcTBa U TEXHOJIOTUUYECKHUE IPOLECCHI: DJIEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTATUUECKAs 3allNTA,
3a3eMJIEHHUE 3JIEKTPONpuOOpOB, KOHIEHCATOpHL, reHepaTop Ban ne I'paada.

JHemoncmpayuu.

Y CTpONCTBO M MPUHIUIT IEUCTBHS SIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsHKEHHBIX IIIAPUKOB.
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DIEeKTpUUECKOE T0JIE IBYX 3apPSyKCHHBIX IJIACTHH.

Mogens anekTpoctatruueckoro reueparopa (Baun ne ['paada).

IIpOBOHUKH B 3JEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSTHHOU U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCAaTOpa OT IUIONIAAW TUIACTHH, PACCTOSHUSI MEXAY HUMH H
JUAJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus AEKTPUUECKOTO TOJISI 3aPsSHKEHHOT0 KOHAEHCATOPA.

3apsiika v pa3psiiKka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

Or1eHKa CUJI B3aUMOICHCTBUSI 3apSKEHHBIX TE.

HaGmronenue npeBpalieHus: SHEPTUM 3apsHKEHHOTO KOHASHCATOPa B SHEPTHIO U3JIYUYEHHUS CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIMATIOB (HAMPSKEHMS) IPU MOCIE0BATEILHOM COEIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€pe3 pe3UCTOP.

Tema 2. Ilocmoanustii IneKmpuiecKuii mok.

Cuia toka. IlocTOSsHHBIN TOK.

VYcnoBus cyniecTBOBaHUS MMOCTOSTHHOTO 3JIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsiokenne U u DJ1C &.

3akon Oma JiJ1g yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTb COMPOTUBIICHUS] OTHOPOAHOTO MPOBOJAHUKA OT €r0 JJIMHBI U MJIOIIAAH
MONEPEYHOr0 CEYEHUs. Y IETbHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, NapallIeIbHOE, CMENIAHHOE COCIMHEHUE MTPOBOJHUKOB. PacuéT pa3BEeTBIEHHBIX 3JIEKTPUUECKHUX
nenei. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH JIxoyns—Jlenua.

MONIHOCTB 3JIEKTPUYECKOTr0 TOKa. TemnoBasi MOITHOCTb, BbIIe/sieMas Ha pE3UCTOPE.
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OJIC u BHYTpEeHHEE CONMPOTHUBICHUE MCTOYHMKA TOKa. 3akoH Oma JJis MOJHOM (3aMKHYTOM) 3JIEKTPUYECKON IIEMH.
MomHOCTh UCTOYHMKA TOKA. KOpOTKOE 3aMbIKaHUE.

KonpaeHncarop B 1ienu nocTossHHOTO TOKA.

TeXHU4YeCKHe yCTPOUCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKON
SHEPIUHU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HANPSIAKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS ISl PE3UCTOPA, JIAMITbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOIIAAN TOMEPEYHOTrO CEYEHUS HU
Marepuania.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM HaIpPSKEHUH.

[Ipamoe wu3mepenue OIJIC. KopoTkoe 3aMblkaHME TallbBAHMYECKOTO DJIEMEHTAa W OIEHKAa BHYTPEHHETO
CONPOTHUBIICHHUS.

Crnioco0OsI coeTMHEHUsT UICTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEXKy MOJOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cCMENIAaHHOTO COEIUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HANPSHKEHUS JUIS1 J1aMITbl HAKaJIMBaHUSI.

YBenuueHue npejaesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanue 3aBrucumMocTtd D/]C raibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKAY IMOJKOCAMH UCTOYHHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE€3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CUJIBbI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.
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OneKTpuyecKass MNPOBOAMMOCTb PpAa3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCHMOCTbD CONPOTUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEPXIIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[HonynpoBoguuku. COOCTBEHHas W NpPUMECHAs NPOBOAMMOCTb MOJYNPOBOAHUKOB. CBoilcTBa pP—N-mepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJIMTAX. ODJIEKTPOJUTHYECKAs Auccouuanus. IOnekrponu3. 3akoHbl Dapanes s
AIEKTPOJIN3A.

OnekTpuueckuid TOK B ra3zax. (CaMOCTOSTENbHBII M HECAMOCTOSTENBHBIN  pa3psd. PasnuuHble TUIBI
CaMOCTOSITENBHOTO pa3psana. Moinuus. [lnasma.

TexHuuyeckue ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHHWE: razopaspsaHble JIaMIIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa,
NOJYIIPOBOAHUKOBBIE TPUOOPHI: 1O/, TPAH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHNKA, paUHUPOBAHUE ME/IH, BbITJIaBKa
AITIOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHUSI METAUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE ANEKTPOIUTOB.

3akoHbI 35ekTpoausa dapanes.

HckpoBol pa3psan 1 MpoBOAUMOCTh BO31yXa.

CpaBHeHUE MTPOBOAMMOCTH METAJUIOB U MOJIYIPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HaGmoneHue snekTposunsa.

N3mepenue 3apsina OTHOBAJIIEHTHOI'O MOHA.

NccenenoBanne 3aBUCMMOCTH CONPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIEPHON XapaKTEPUCTUKHU JUOJA.

Du3nYeCKU MPAKTHKYM.
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CniocoObl u3MepeHus: PU3NYECKUX BEIMYMH C UCIIOIb30BAHUEM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB
1 KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTU U3MEPEHUI (PU3NYECKUX BETUYHUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUMN, UCCIIEOBAHNN 3aBUCUMOCTEN (PU3HUECKUX BETMYUH, IPOBEPKA MPEAI0KEHHBIX
runore3 (BbIOOp U3 paboT, OMMCAHHBIX B TEMATHUYECKUX pazfenax «Y4eHHUECKHIl 3KCIEePUMEHT, TabopaTopHbIe paboThI,
IPAKTUKYM»).

MexnpeaMeTHbIe CBA3H.

N3yuyenue kypca ¢usuku yrinyOonéHHoro ypoBHd B 10 kjacce ocylecTBiSeTcs € YYETOM COJAEpKATEIbHBIX
MEXIPEIMETHBIX CBSI3el ¢ KypcaMu MaTeMaTUKH, OMOJIOTMH, XUMUU, T€OrpaQuu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, c6A3aHHbIE C UYUEHUEM MEMOO008 HAYUHO20 NO3HAHUA: SBICHUE, HAYyYHbIN (aKT,
runore3a, (Qu3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DKCIEPUMEHT, MOJCIHPOBAHUE, MOJENb, U3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTETIbHBIE MPUOOPHI, IUPpPOBas TadopaTOPHs.

Mamemamuka: peiienue cucteMbl ypaBHeHUH. JInHelHas (QyHKIus, napadoia, runepoosua, Ux rpauku ¥ CBOMCTBA.
Tpuronomerpudeckue (yHKIUU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXAECTBO.
BekTophl M UX IPOEKIIMU Ha OCH KOOPJNHAT, CII0KEHUE BEKTOPOB.

Buonozusa: mexaHndyeckoe IBWKEHHE B KHUBOW mpupoae, aupdysus, ocMoc, TEIIIOOOMEH >KHUBBIX OPraHU3MOB,
TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIEW cpeibl, yTUIM3alus OMOOPraHWYECKOro TOIUIMBA AJI BBIPAOOTKH «TEIUIOBOI» U
NIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSIKEHUE U KaWUIAPHBIE SBICHUS B IPUPOJE, DJIEKTPUUECKUE SBICHHUS B KUBOU
PUPOJIE.

Xumuna: JTUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAs Macca,
MI0JIy4eHHE HAaHOMATEpHaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, JKUJIKOCTEH U ra3oB, )KUJIKHE KPUCTAILIBL, JIEKTPUUECKUE
CBOICTBA METAJIOB, 3JIEKTPOJIMTHYECKAS TUCCOLMALNS, TAIbBAHUKA, AIIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTH BO3IyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue ABMXKEHHH C HUCTHOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro M KHJAKOTO TPEHHUS B
TEXHHUKE, CTATHYECKHE KOHCTPYKLIHMH (KPOHIITEHWH, pel€TdaTble KOHCTPYKLHH), MCIOJb30BAHHE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TE€XHHMKE (THPOCKOM, BOAOMET M JIPYyTrHe), ABUraTesib BHYTPEHHErO CrOpaHMs, MapoBas TypOuHa, OBITOBOU
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XOJIOAWIBHUK, KOHAWUIMOHEP, TEXHOJIOTMU IOJIYyYEHHs COBPEMEHHBIX MATEPHUAJIOB, B TOM YMCIIE HAaHOMATEpPHAJOB, U
HAaHOTEXHOJIOTMM,  JIEKTpOCTaTUYeCKas  3alluTa,  3a3€MJICHUE  JJIEKTPONpPUOOpOB,  ra3opaspsiHble  JIAMIIbI,
MOJIYIIPOBOJJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUAJIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPe3yJbTAaThl OCBOCHUS yueOHOro npeameTa «Du3nkay N0KHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH TMMO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAJUIIUMOHHBIM IIEHHOCTSAM POCCUHUCKOTO
oO111ecTBa, paclIMPEHUE KU3HEHHOTO OIBITa U ONBITA JCSATEIHLHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCIUTATEILHOU €SATEILHOCTH, B TOM YHCJIE B YACTH:

rPa’KAaHCKOT0 BOCIIUTAHUS:

e CchOpPMHUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMM OOYyYaAIOIIETocs KaK aKTUBHOTO M OTBETCTBEHHOT'O 4YJieHa

poccuiickoro oOIecTBa;

e TIPHUHATHE TPATUITMOHHBIX OOIEYEIIOBEUCCKUX TYMAHUCTUUECKUX B JIEMOKPATHIECKUX IIEHHOC TEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATCIbHOCTh B MHTEpPEcax TIPaKIaHCKOTO OOIIecTBa, ydacTBOBaTh B

CaMOYTpaBJICHUU B 00pa30BaTeIbHOW OpPraHU3AINY;
e YMCHHE B3aUMOJICHCTBOBATH C COIMATBLHBIMU HHCTUTYTAaMH B COOTBETCTBUHM C X (DYHKIIUSIMHU U Ha3HAYCHUEM;
e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEIBHOCTH.
NMATPUOTUYECKOT0 BOCITUTAHUSA:
e CchOPMUPOBAHHOCTH POCCUHCKON IPakTaHCKOW MJICHTHYHOCTH, ITAaTPUOTU3MA;
e IICHHOCTHOE OTHOIIECHHE K TOCYJAPCTBCHHBIM CUMBOJIAM, JOCTHKCHUSM POCCUMCKUX YUIEHBIX B 001aCTH (DH3UKH U
TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
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e c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO MTOBEACHUS;

e CIIOCOOHOCTh OLICHMBaTh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHPYSICh HA MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOI'O BKJIAJIa B IOCTPOEHUE YCTOWMYUBOIO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUA:
e O3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOI'O TBOPUECTBA, MPUCYIIETO (PU3NYECKON HAyKe.
TPYAOBOI0 BOCIIUTAHMSA:

e HHTEpPEC K pa3au4yHbIM cdepam MNpoPEeCcCHOHATBHON NeATEeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3UMKON U
TEXHUKOM, yMEHHE cOBepllaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccun U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1acTH (DU3UKU HA MPOTSIKEHUU BCEH YKU3HMU.

IKOJIOTMYEeCKOr0 BOCTINTAHUSA:

e c(hOPMHUPOBAHHOCTH SKOJOTMUECKON KYJIBTYpPbI, OCO3HAHHE INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPodIIeM;

e IUIAHUPOBAHME W OCYILECTBICHHUE JIECUCTBUII B OKpPYXalOLEH cpele Ha OCHOBE 3HAHUS LEJIed YCTOMYMBOrO
Pa3BUTHSI YEJIOBEYECTBA,

e paclIMpEHHE OMbITA IEATEIbHOCTH IKOJOTUUECKONW HAIIPABJIEHHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUM 110 (pU3HKE.

LHEHHOCTH HAYYHOI'0 NO3HAHUS:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS GU3NYECKON HAYKH;

e OCO3HAHHE LEHHOCTUM HAyYHOW JEeATEIbHOCTH, TOTOBHOCTh B IpOLECCe H3YYEHMsS] (PU3UKU OCYIIECTBIATH
IIPOEKTHYIO U HCCIIEIOBATEIBCKYIO NEATEIbHOCTh UHANBHAIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
e CaMOCTOSITEIHLHO (POPMYIMPOBATH U AKTYaJTU3UPOBATH TPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;
e ONpEACHATh LEIU ACATCIBHOCTH, 3aJ1aBaTh TapAMETPbl U KPUTEPUH UX JOCTHKECHHUS;
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BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTPUBAEMbIX (DU3NUYECKUX SIBICHUSIX;

pa3palaTbiBaTh IUIAH PEIICHUS MPOOJIeMbl C YY4ETOM aHalv3a UMEIONIUXCS MAaTepUATbHBIX U HEMaTepUaIbHBIX
pECypcCoB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE pPE3YJbTATOB LEJSIM, OLEHUBATh PUCKHU
MOCJIEACTBUI IESITECIbHOCTH,

KOOPJMHUPOBATh U BBIMIOJHATH pabOTy B YCIOBHUSX PEAIBbHOT0, BUPTYAJIBHOTO W KOMOWHUPOBAHHOTO
B3aHMMO/JICHCTBHS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBbIe ucciienoBaTeIbCKNE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMH MOHATHSIMH M METOJaMU (PU3UYECKONW HAYKH;

BJIQJICTh HABBIKAMHU Y4€OHO-UCCIICI0BATEILCKON U MMPOCKTHOM JCSITEIIbHOCTH B 00J1aCTH (DU3UKH, CITOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEIILHOMY IOUCKY METOJIOB pEIICHUs 3aJad (PU3NYECKOTO COJCpKaHUs, TPUMCHCHHIO
pa3IMYHBIX METOAOB ITO3HAHUS;

BIAJIETh BHUJAMHU JCATCILHOCTH IO IOJYUYECHHI0O HOBOTO 3HAaHWS, €r0 HWHTEPIpETalud, NpeoOpa3oBaHUIO H
NPUMEHEHUIO B Pa3lIMYHBIX YYEOHBIX CHUTyalHMsX, B TOM YHCIE TPH CO3JaHUU y4eOHBIX TMPOCKTOB B 0OJACTH
(1076370478

BBISIBIIATh TPUYMHHO-CIICJCTBCHHBIE CBS3M W aKTyaJIM3MpOBaTh 3aJady, BBIIIBUTaTh THIIOTE3y €€ peIIeHUs,
HAXOJIUTh apTyMEHTHI JIJIS JIOKAa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TApaMETPhl U KPUTCPUU PEIICHHS,
aHAJIM3UPOBATH TOJYYEHHBIC B XOJI€ PEHICHHs 3a/layll Pe3yJbTaThl, KPUTHYCCKH OIICHUBATH UX JOCTOBEPHOCT,
IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4 B 00pa30BaTENBHOMN EATEILHOCTH, B TOM YUCJE MPU U3YUYECHUU
buzuky;

J1aBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 1O (HU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTAaTh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;
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CTaBHUTDb HpO6JICMBI " 3a1a4M, OOITYCKAaromnue aJlbTCPHATUBHBLIC PCILICHUAA.

Pabora ¢ ungopmanmeii:

BJIQJICTh HaBBIKAMU TOJyYCHUS HWHPOpMAIMK (HU3UIECKOTO COJMCpX,aHUS W3 HWCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISTh TOUCK, aHAJIN3, CUCTEMATH3aAIlMI0 U MHTCPIPETANNI0 WHOOPMAITUU Pa3THIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHW B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX W OPraHM3aIllMOHHBIX 3aJad C COOJIIOJICHHEM TpPeOOBaHWN JPrOHOMHKH, TEXHUKH
0€30MacHOCTH, THTHEHBI, PECypcocOepeeHHUs, TMPABOBBIX W JTHUYECKHMX HOPM, HOPM HWH(GOPMAIIMOHHON
0e30I1acCHOCTH;

co3JaBaTh TEKCTHI (PU3MUECKOTO COJCpNKaHUS B Pa3IUYHBIX (opMaTax C yd4éTOM Ha3HAYCHUS HHPOpPMAIUU H
IICJICBOM ayJAUTOPUH, BRIOUpask ONTHMAIBHYIO (JOPMY TPEICTABICHUS U BU3YaTU3aIIHH.

KommyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHS:

OCYIIECTBIIATH OOIIEHNE Ha YPOKaX (U3UKH U BO BHEYPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEIMNOCHUTKH KOH(PIUKTHBIX CUTYallui U CMsTYaTh KOH(IJIUKTH;

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOUKY 3PSHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

TIOHMMATh ¥ MCIIOJIB30BATh MTPEHMYIIIECTBA KOMaHIHOW U MHIWBUYaIbHOU PabOTHI;

BBIOMPATh TEMATUKY M METOJIBI COBMECTHBIX NEHCTBHUI C Y4€TOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO
qJIeHa KOJUICKTHBA,

NIPUHUMATH 1IEJTH COBMECTHOM NEATEeIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTHKEHUIO:
COCTaBIIATh IUIAH JEHCTBUM, paCHpEeAeNiaTh pPONH C YYETOM MHEHUH YYaCTHUKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJla U KAKJIOTO yYaCTHWKA KOMaH/Ibl B OOIIMIA pe3ynbTaT MO pa3padOTaHHBIM
KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OICHWBATh WJIEH C TIO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUIECKOMN
3HAYNMOCTH;
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OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMYHBIX CHTYalUsAX, MPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSTEIIbHO OCYUIECTBIATh MO3HABATENIbHYIO ACSTENBHOCTh B 00JACTH (PU3MKH M aCTPOHOMUH, BBISBIATH
npo0sieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3a]1a4, IJIaH BBIIIOJIHEHUS MPAKTUYECKON
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTECHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUH;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIbBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO 3pYIUIUU B 001acTU (PU3MKH, MOCTOSHHO MOBBIIATH CBOU
o0pa30BaTeIbHbIN U KYJIBTYPHBII YPOBEHb.

CﬂMOKOHTpOJ’lB, IMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B IEITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJIa/IETh HABBIKAMU TIO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHUS COBEPINAEMBIX JIEUCTBHM M MBICIHTEIbHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI PeIICKCUU IS OIIEHKU CUTYAIH, BEIOOPA BEPHOTO PEIICHNUS,

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX CHUKECHUIO;

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

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOUHCTBA;

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

NpU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.
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B nponecce mocTuxkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOSHMS MPOrpaMMbl MO (PU3HMKE ISl YPOBHS CPEHETO OOIIEro
o0Opa3oBaHus y 00y4YaroIMUXCs COBEPIICHCTBYETCS SMOLMOHAIbHBIN MHTEIUIEKT, MPEANOIaratofi copMUpPOBaAaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHUE, BUIETh HAlpPaBICHUS
pa3BUTHs COOCTBEHHON SMOLIMOHATIBLHOUN cepbl, ObITH YBEPEHHBIM B ce0e€;

CaMOPETYJIUPOBAHMS, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCThH 3a CBOE IMOBEACHUE,
CIIOCOOHOCTD aJJalITUPOBATHCS K AMOI[MOHAIBHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIMM, BKJIIOUYAIOIIEH CTpEeMJIEHHE K JIOCTHKEHHIO 1LeNW U YCHexy, ONTHUMU3M,
UHULMATUBHOCTh, YMEHUE IEHCTBOBAThH, UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOUIEH CIMOCOOHOCTh IMOHMMATh 3MOILIMOHAJIBHOE COCTOSIHME JAPYTUX, YYHUTHIBATh €ro Ipu
OCYILIECTBICHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAMBATh OTHOLIEHUS C JPYTUMU JIIOJIbMH, 3a00TUTHCH,
NPOSIBIIATh UHTEPEC U pa3periaTh KOHMIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K koniy oOydenuss B 10 Knacce TpeAMETHBIE pe3ylbTaThl Ha YrIyOJIEHHOM YypOBHE JIOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIIHUXCS YMECHUM:

MOHUMATh POJIb (PU3HKH B SKOHOMHYECKOH, TEXHOJIOTHIECKOM, IKOJIOTHISCKON, COIMATBHON U 3THYECKOU cepax
JeSITETLHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOM HaAYYHOU KapTHHE MUPA, 3HAYCHUE ONMHUCATEIHHOM,
CUCTEMATU3UPYIONICH, OOBSCHUTEIHLHOM M TPOTHOCTUYECKON (YHKIMN (U3HUECKOW TEOpHUH — MEXaHUKH,
MOJICKYJISIpHON (U3UKA U TEPMOJMHAMHKHU, PONb (U3M4eckoil Teopur B (HOPMHUPOBAHUHU MPEACTABICHUN O
dusznuecKkor KapTUHE MUPA;

pas3nuvaTh yCIOBUS MPUMEHUMOCTH MOJENeH (PU3NYECKUX TEN M MPOIECCOB (SBICHUN): WHEPIMATbHAS CUCTEMA
oTcuéra, aOCOJIIOTHO TBEPJOE TENO, MaTepualibHasi TOYKAa, PABHOYCKOPEHHOE ABUKEHHE, CBOOOJHOE MaJEHUE,
abcomoTHO ympyrast jaedopMaius, aOCOIOTHO yHnpyroe U abCONIOTHO HEYNpPyroe CTOJKHOBEHHS, MOJCIHU Ta3a,
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KHUJKOCTU U TBEPAOTO (KPUCTAIUIMYECKOI0) TeJa, UACaIbHBIN ra3, TOUCUHBIN 3apsi, OJJHOPOJHOE IEKTPUUECKOE
T0JIE;

pasznuuath yCJIOBHS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMATh BCEOOIIUN XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCTIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBACHATH MEXaHUYECKHE MPOILIECChl U SIBICHUS, HCIOJIb3Ysl OCHOBHBIC TMOJIOKEHUS U 3aKOHBI
MEXaHUKHU (OTHOCHUTEIbHOCTh MEXaHUYECKOTO JBIKEHUS, (DOPMYIIbl KHHEMATHKA PAaBHOYCKOPEHHOTO JBUXKEHUSI,
npeoOpazoBanust [amuiiess 18 CKOPOCTHM M TEpPEMEIICHHs, 3aKOHbl HbIOTOHA, MPUHIUI OTHOCUTEIBLHOCTHU
[anuiest, 3aKOH BCEMUPHOTO TSATOTEHUSI, 3aKOHBI COXPAaHECHMSI UMITYJIbCa U MEXaHUYECKON SHEPrUH, CBSI3h PadOTHI
CUJIbI C M3MEHEHHEM MEXaHUYECKOW SHEpPTuu, YCIOBUS PABHOBECHs] TBEPJOro Tejia), MPH ITOM HCIOJIL30BaTh
MaTeMaTHYEeCKOE BBIPAXKCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTH  (PU3MYECKHUX  3aKOHOB:
npeoOpazoBanuii ['amwmies, BTOpOro u TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHMs] UMITyJIbCa U
MEXaHUYECKOW YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

aHAIM3UPOBATH U OOBACHSITH TEIJIOBBIE MPOIIECCH U SIBICHUS, UCTIONB3Ysl OCHOBHbIE TosokeHusI MKT u 3aKoHBI
MOJIEKYJISIpHOW (U3UKKM U TEPMOAMHAMHUKH (CBSI3b JABJICHUS HUACAIBHOTO Tra3a CO CpEIHEW KUHETHYECKOM
SHEpPruell TEIUIOBOrO ABMIKEHHUS M KOHUEHTpPALUEW €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEU
KMHETUYECKOM SHEpPrUel TEIJIOBOIO JBMKEHHUS €r0 YaCTHIl, CBS3b JAABJICHUS HJICAIIBHOIO T'a3a ¢ KOHIIEHTpaluen
MOJIEKYJI M €ro TeMIlepaTypoH, ypaBHeHHe MenaeneeBa—KiianeipoHna, NepBbli 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpaHEHHMs SHEPrUU B TEIUIOBBIX IPOILECCaxX), IPU 3TOM HUCIIOJIb30BATh MATEMATUUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH yYpaBHeHUsT MeHneneeBa—Knanenpona;

AHAMM3UPOBATh U OOBSICHATH DIEKTPUUYCCKUE SIBIICHUS, UCIOJb3YsSd OCHOBHBIC TIOJOXKEHUS U 3aKOHBI
ANEKTPOJAVMHAMUKU  (3aKOH COXpAaHEHUs JJIEKTPUYECKOro 3apsga, 3akoH KyimoHa, MNOTEHIMAIbHOCTH
3JIEKTPOCTATUYECKOTO TMOJIA, NPUHLMI CYNEPIO3ULUUUN IJIEKTPUUECKUX MOJIEH, MPU OTOM YKa3blBas YCIOBUS
IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MpaKTHYEeCKU Ba)KHbIE COOTHOUIEHHUS: 3aKOHBI OMa JJIs1 yJacTKa LeNH U
JUISL 3aMKHYTOW AJeKTpuyecko uenu, 3akoH J[xoynsa—Jlenma, nmpasBwina Kupxroda, 3axonst ®apanes ais
ANEKTPOJIN3a);
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ONMMCHIBaTh (PU3NUECKHE NPOLECCHl W SBJICHMS, MCIHOJb3YysS BEJIMYMHBI: MEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
HMMIIYJIbC T€Jla U CUCTEMBI TEJI, CWJIA, MOMEHT CHUJIbl, JaBJICHUE, IOTCHUHAJIbHAS DHEPIUsl, KHHETUYECKasl DHEPIus,
MEeXaHM4YecKasi SHeprus, padoTa CUibl, HEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUJIA TSKECTH, CHJIa YIPYTrOCTH, CUja
TPEHMSI, MOIIHOCTb, SHEPIHsl B3aUMOJEHUCTBUS Tena C 3eMJEN BONMM3M €€ MOBEPXHOCTH, SHEPrusi ynpyrou
nedopMali MPYKUHBI, KOJIWYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIeparypa Tena, padoTra B TEpMOJUMHAMUKE,
BHYTPEHHSISI DHEPrus MJI€abHOTO OJHOATOMHOIO rasza, padoTa HAEalbHOTO ra3a, OTHOCHUTEIbHAs BIIAXKHOCTh
Bo3nyxa, KIIJ] naeanbHOro TEIIOBOrO ABUTATENS; IIEKTPUUECKOE M0JI€, HANPSHKEHHOCTD AJIEKTPUUYECKOTO TOJI,
HaIPsDKEHHOCTh TIOJIA TOYEYHOIO 3apsifia WM 3apsKEHHOIO I1apa B BAKYyME M B JUAJIEKTPHUKE, IOTEHIIMAT
JJIEKTPOCTATUYECKOTO TMOJIsI, Pa3HOCTh IMOTEHUHUAJIOB, OJJIEKTPOABHXKYIIAs CUla, CWJIA TOKA, HAIpPsIKEHUE,
MOIIHOCTh TOKa, DJJIEKTPUUYECKass EMKOCTb IUIOCKOIO KOHJEHCATOpPA, COINPOTUBIICHUE YydacTKa LEenu C
IIOCJIE0BATEIILHBIM U NMAPAJUICIIBHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS AIIEKTPUUYECKOTO I0JIs KOHAEHCATOPA,
OOBSACHATh OCOOCHHOCTH NPOTEKaHUs (U3MUECKUX SIBICHUN: MEXaHUYECKOE [BIXKEHUE, TEIUIOBOE IBUKEHUE
YacTUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBIKEHUE, AUPPY3us, HCIApeHHe, KUIIEHUE WU
KOHJICHCAllUsl, IUIABJICHUE W KPUCTAUIM3alMsA, HAIpPaBICHHOCTb TEILIONEPEeNadu, dJIEKTpU3auus Tell,
OKBUIIOTEHIIUAIIBHOCTD IIOBEPXHOCTHU 3aPsIKEHHOI'0 IIPOBOHUKA;

IPOBOJIUTh MCCIIEA0BAHNUE 3aBUCUMOCTH OJHOM (hU3MUECKON BENMYMHBI OT IPYroil C HMCIOJIB30BAHUEM HIPSIMBIX
U3MEpPEHMH, MpPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATh pE3yJIbTaThl IOJTYYEHHOH 3aBUCHMOCTH
(¢u3nyecKkux BEIUYHUH B BUJAE I'pauKOB ¢ y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEW U3MEPEHUH, JeNlaTh BBIBOABI IO
pe3yabpTaTaM UCCIIEI0BAHUA;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUsI (PU3NUYECKUX BEIMYUH, MPU 3TOM BBHIOMPATH ONTUMAJbHBIN METOJ U3MEPEHHUS,
OLIEHUBATh a0COIOTHBIE M OTHOCUTENbHBIE IOTPELUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;

OPOBOAUTH ONBITBI 1O NPOBEPKE IMPEIJIOKEHHONM T'MIOTE3bl: IUIAHUPOBAaTh SKCIEPUMEHT, COOUpaTh
JKCIIEpUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIU3UPOBATH IIOJYYECHHBIE pPeE3yJbTaTbl U Je€laTbh BBIBOJL O CTaTyce
MPEIOKEHHOW TUITOTE3bI;
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coOmroaTh MpaBuia 0€30acHOro TpyJa MPH MPOBEIECHUU HMCCIEJOBAaHUN B paMKax YYeOHOro 3KCHEPUMEHTA,
NpaKTHKyMa M y4eOHO-MCCIEAOBATEIbCKON M MPOEKTHON ACSITENPHOCTH C HCIONBb30BAHHEM H3MEPUTEITHHBIX
YCTPOUCTB U JJaOOPaTOPHOTO 000PYI0OBAHMUS;

pemarh pacu€THbIE 3aJ]a4M C SIBHO 3aJJaHHON M HESBHO 3aJIaHHOM (PM3MUYECKOW MOJEINIbIO: HA OCHOBAaHUM aHAJIM3a
yCJIOBUSI 0OOCHOBBIBATh BHIOOpP (PU3MYECKON MOJENU, OTBEUYAIOIeld TPEOOBAHUSIM 3aJlau, IPUMEHSITh (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJaThl (PU3MUECKUX TEOPUN TPU HMCIOIH30BAHUM MATEMaTHYECKHX METOIOB
peleHusl 3a1ad, MPOBOJUTH PAcu€Thl HA OCHOBAaHWHM HMEIOIIMXCS JaHHBIX, AaHAIU3WPOBATh PE3YNbTAThl |
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM TOJTYYCHHBIX PE3YIIbTATOB;

pelaTh KaueCTBEHHBIC 33/1auH, TPEeOYyIOIHe MPUMEHEHHUS 3HAHUW M3 Pa3HBIX pa3felioB Kypca (U3MKH, a TaKKe
MHTETPAlM 3HAHUW W3 JPYTrUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBHICTPAUBAThH JIOTUYECKYIO IIETIOUKY
paccyXIIeHUH C OMOpOil Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKUE SBICHHS,

UCTIOJh30BaTh TEOPETUUYECKUE 3HAHUS [UIsl OOBSICHEHHS OCHOBHBIX MPHUHIIMIIOB pabOThl H3MEPUTEIBHBIX
npuOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKHUX MTPOIIECCOB;

NPUBOJUTH MPUMEPHI BKJIAa/la POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE HAYKH, B OOBSICHEHHE
IIPOIIECCOB OKPY>KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLICHUBATH MOCIEACTBUS OBITOBOIM U MPOU3BOACTBEHHOU NEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
Gu3MUEeCKUMH TIPOIIECCAMH, C TIO3UIMH HSKOJOTUYECKON O€30MacCHOCTH, MPEACTAaBICHUNA O pPalMOHATIBHOM
IPUPOJIOIIOIH30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUH JTOCTHKCHUN HAYKH M TEXHOJOTUW ISl TalbHEHIIIETO
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

NPUMEHSTh Pa3IMYHbIe CHOCOOBl paboThl ¢ uHPOpManuend (HUIUIECKOTO COACpKAHUS C HUCHOJIb30BAHHEM
COBpEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTUH, TNPH STOM HCIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM [UJIsl TIOMCKa, MepepabOTKM U NpeabsSBICHHUS Y4eOHOM M Hay4yHO-NOMYJspHOM HHMOpManuy,
CTPYKTYPUpPOBaHUS W HUHTEpIpeTaluud HHGOpMalWU, NOJYYEHHOW W3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHaAJIM3UPOBATh MOJyYaeMyl0 MH()OPMAILINIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OPMALINY;
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MIPOSIBJIATh OPTaHU3alMOHHBIC M TO3HABATEIBLHBIC YMEHHUS CaMOCTOSTEILHOTO MPUOOPETCHMsI HOBBIX 3HAHHWHA B
MIPOIIECCE BBITIOJIHCHUSI MPOSKTHBIX U YIeOHO-MCCIICIOBATEIHCKUX Pa0doT;

paboTaTh B TPYIIE C UCIIOJTHCHHEM Pa3IUYHBIX COIMATBHBIX POJICH, TUIAHUPOBATh Pa0OTy TPYIIIHI, paIliOHAIBHO
pacnpenesnsaTh IeATeIbHOCTh B HECTAHIAPTHBIX CUTYAITUAX, aJICKBATHO OIICHUBATh BKJIQ/ KaXKIOT0 U3 YIYaCTHHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOM TIPOOIIEMBI;

NPOSIBIIATH MOTHBAIMIO K Oyaymied mpodecCHOHaIbHOW JIEATeTbHOCTH 110  CHEIUATBHOCTAM  (PU3UKO-
TEXHUYECKOTO MpoduIs.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Paznen 1. HAYYHBIW METO/ ITIO3HAHUSI ITIPUPOIbI
. bu6mmoreka [IOK
11 Hay4nplii MeTO1 TO3HAHUS TTPUPOIBI 6 httos://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunematitka 10 1 https://m.edso0.ru/f16b68d7
bubmuoreka [JOK
2.2 10
Apramika https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 5 1
CratiiKa TBEPIOTO TENA https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 bubnuoreka [IOK
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Hroro no pazneny

35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKOI TEOPUU 15 bubnmorexa LOK
) yip P https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
.2 T T 2
3 epMoAMHaMUKa. T ermIoBbIe MallIMHbI 0 https://m.edsoo0.ru/f16b68d7
33 ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie 14 bubmmoreka [{OK
' MIEPEXO0/IBI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. DJIEKTPO/IMHAMUKA
bu6mmoreka [IOK
4.1 DEKTPHECKOE rosie 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 24 htts://m.edsoo.ru/fL6b68AT
bu6mmoreka [IOK
4.3 T 6
O B PASTHHIHBIX cpeftax https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. DUBUUECKUN [IPAKTUKYM
. bubmuoreka [JOK
51 (0} 16 16
HSHACCRIH TIPAKTHIM https://m.edsoo.ru/f16b68d7
Utoro mno pazneny 16
PesepBHOE Bpems 10 bbmmorexa [JOK

https://m.edsoo.ru/f16b68d7
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHyeckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 Beennsiii unctpykrax no Th. @usnka — 1 bubnnorexa [JOK
(yH1aMeHTalbHAas HayKa O MPUPOJIE https://m.edsoo.ru/1bee
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
nccaenoBaHusl GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7f
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3Hanus npupoasl. Habmronenne u 1 bubmiorexa HOK
PHPOAEL. https://m.edsoo.ru/34c4
IKCIIEPUMEHT B (hU3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1 bubnnoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2d
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
5 (¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI https://m.edsoo.ru/eabb
JEeSITEeNbHOCTH JIIOeH
Mexanuueckoe BkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6nmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a5
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MaTepualbHOM TOUKH, €T0 1 bubnuoreka [IOK
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https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

MIPOEKIIMH Ha OCU KoopauHaT. TpaeKkTopus.
[Tepemenienue. Cxopocts. X mpoekiuu
Ha OCH KOOPJMHAT

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

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHYKEHUE.

bu6mmoreka [IOK

9 Fpa(bnqecmze OIMCAaHUE PABHOMEPHOTO httos://m.edsoo.ru/89ba
MPSIMOJIMHEHHOTO JIBUYKCHHSI

10 CrnoxeHue nepeMeIeHnii i CKOPOCTEH. bubnuorexa [JOK
Pemenue 3anau. BxoaHoe TecTupoBaHue . https://m.edso0.ru/761d
HepaBnomephoe nBmwkeHne. MruHoBeHHas

11 CKOpocThb. Yckopenue. [Ipsamonmueitnoe bubmorexa HOK

https://m.edso0.ru/a995
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
JladopaTopuas padora Nel "U3yueHue

12 HEPABHOMEPHOIO IBUKEHUS C 1EJIbI0
omnpeaeeHUuss MTHOBEHHO ckopocTH'

13 I'paduaeckoe onucanre MpSIMOTUHEHHOTO bubnnorexa [JOK
JIBU>KEHUS C OCTOSIHHBIM YCKOPEHHUEM https://m.edso0.ru/b756
CBoboaHoe masieHre. Y CKopeHue

14 CBOOOHOTO ITaJIeHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738
BpEMEHU U UX rpaduku
JladopaTopuas padora Ne2 "U3mepeHue

15 YCKOpPeHHUSsI MPU NPAMOJIHHEITHOM
PABHOYCKOPEHHOM JIBUKEHHH T10
HAKJIOHHOM IJI0OCKoCTH"

16 JIBuKeHue Tena, OpoIIeHHOTO MO YTIIOM K bubmuoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cb

17 Kpuonuneiinoe npuxkenue. [[BruxeHue mo bubnuoreka [IOK

OKPY)KHOCTH. YTJIOBas U JIMHEWHAs

https://m.edso0.ru/3319
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https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

ckopocTts. [leproa u yactora.
LleHTpOCTPEMHUTENIEHOE U TIOJTHOE
yCKOpeHHe

KonTpoabHnas padora Nel mo reme

bu6mmoreka [IOK

18 "Kunemaruka" https://m.eds00.ru/1242
IIepsbiii 3axk0oH Hprotona. MHepuuanbHbie
19 cucreMsl orcuéra. [TpuHmn bubnnorexa [JOK
OTHOCUTENBbHOCTH ["anumes. https://m.edso0.ru/5a%
HeuneprinansHbie CUCTEMBI OTCUETA
20 Cuina. PaBHozelcTBytomas cuia. Bropoit bubnuorexa [JOK
3akoH Herotona. Macca https://m.edsoo.ru/141d
21 B3aumopericteue Ten. Tpetniil 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo.ru/57db
99 [Tpuniun cynepno3uiuu cui. Pemenune bubnnorexa [JOK
3a7a4 Ha MpUMEHeHue 3akoHOB HproToHa https://m.edsoo.ru/bdf9
3aKOH BCEMUPHOTO TATOTEHUSI.
23 DKBUBAJICHTHOCTh I'PABUTAIMOHHON 1 brbmmorexa [TOK
N https://m.edsoo.ru/9aba
WHEPTHOMN Macchl
24 Cuia TSHKeCTH U yCKOpEeHHUE CBOOOHOTO bubnunoreka [JOK
najgcHus https://m.edso0.ru/2275
JIBukeHre HeOECHBIX Te U UX
25 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa IOK
https://m.edsoo.ru/11ab
KOCMUYecKasi CKOpocTbh. 3akoHbl Keriepa
bubmuoreka [JOK
26 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/0ae2
Cuna tpenus. [Ipupona u BUas! cun bubnuoreka [IOK
27 TpeHusl. [[BuKeHHE B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa8

y‘IéTOM CHJIbI COITPOTUBJICHHUSA CPCIbL

https://m.edsoo.ru/2cb?2
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https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

28 JaBnenue. ['mapocraTuyeckoe 1aBieHUE. bubmuorexa [IOK
Cuna Apxumena https://m.edsoo.ru/a28a
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK

29 [TocTynarenbHo€e U BpalaTeabHOE bubnnorexa [JOK
JBAKEHHE TBEPJOTO TEJa https://m.edso0.ru/2b95

30 MOMEHT CHJIbI OTHOCUTEIBHO OCH bu6mmoreka [IOK
BpameHus. [1neqo cuibl https://m.edso0.ru/653d
CrnosxeHune CHI, IPUIOKEHHBIX K TBEPIOMY

31 teny. LleHTp TsxecTu Tena. Ycenosus bubnnorexa [JOK
PaBHOBECHS TBEPAOTO Tena. Busl https://m.edsoo.ru/9aa7
paBHOBECHS

bu6mmoreka [IOK
32 Pemenue 3amau
a https://m.edsoo.ru/dclc

33 KonTpoabHast padora Ne 2 mo teme bubnnoreka [JOK
" Iunamuka. CTaTuka TBepaoro rejaa' https://m.edso0.ru/9f5a!
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI

34 MaTepHuaibHbIX Touek. [{eHTp Macc bubnnorexa [JOK
CHUCTEMBbI MaTepUAIIbHBIX TOUEK. Teopema o https://m.edsoo.ru/4bb8
JBUKEHHUH LIEHTPa Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca

bu6mmoreka [JOK
35 Tesa. 3aKOH COXpaHCHUSI UMITYJIbCa.
https://m.edsoo.ru/13f0.
PeakTuBHOE ABIKEHUE
MoOMEHT UMITyJIbCa MaTepUATbHON TOYKH.
bubmuoreka [JOK
36 [IpencraBienue o COXpaHEeHUU MOMEHTA
https://m.edso0.ru/d653
HMITYJIbCa B IIEHTPAIbHBIX MOJISIX
bu6nmoreka [JOK
37 Pemrenue 3agau
A https://m.edsoo.ru/f770
38 PaGoTa cunbl Ha MaJlOM M Ha KOHEYHOM bu6mmoreka [JOK
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https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63

nepememneHuu. ['paduueckoe

MpeicTaBICHUE PabOThI CHITBl. MOIITHOCTh

https://m.edso00.ru/913¢

CHUTBI
Kunernueckas sneprus. Teopema 06
. bubnuorexa [JOK
39 M3MEHEHNH KHHETHYECKOW YHEPTUHU
. https://m.edsoo.ru/9a5e
MaTepHAITLHON TOYKH
[ToTeHIMaTbHBIC U HETIOTCHITHATEHBIC
bu6mmoreka [IOK
40 cuisl. [loteHnmansHas sHeprusa. Bropas
https://m.edso0.ru/554h0
KOCMUYECKasi CKOPOCTh
Tperbst KocMuUdecKkast CKopocTh. CBsI3b
pabOThI HETTOTCHIIMATIBHBIX CHJI C
. bubnmuorexa [JOK
41 W3MEHEHNEM MEXaHUYECKON SHEPTUU
https://m.edsoo.ru/f57b.
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
VYrpyrue u He 1€ CTOJIKHOBEHHUSI.
42 Yy EIZIF{GHI/IG Bgn If }J,'IFJ'II/I IUTSL UOCTBHON bubmmorexa LOK
p Py https://m.edso0.ru/f30f
KHUJKOCTH
43 KonTpoabHasi padora Ne 3 mo teme bubnnorexa [JOK
"3aKoHbI COXpaHeHUs B MexaHuke' https://m.edsoo.ru/474e
Pa3ButHe npeacrasieHU 0 IIPUPOIE
P pip bu6mmoreka [JOK
44 teroTel. OcHOBHBIE ToJIokeHUsT MKT.
https://m.edsoo.ru/b0a4
Huddy3us. bpoyHoBckoe ABMKEHUE
Ctpoenue ra3000pa3HbIX, KUIKUX U
45 TBEPIBIX TEJI. XapakTep ABUKCHUASA U Bubmorexa TOK
P L P p https://m.edsoo.ru/c44d
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (aTOMOB).
P P ya( ) bubmuoreka [JOK
46 KonuuaectBo Bemectsa. [locTosiHHAS

ABoraapo

https://m.edsoo.ru/c5b7
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https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

47 Temmneparypa. TennoBoe paBHOBecHeE. bubmuorexa [IOK
IIkana Ienbcus https://m.eds00.ru/0070
bu6mmoreka [IOK
48 P
CHICHHE 311 https://m.edso0.ru/1531
bu6mmoreka [IOK
49 n iras. [
IeallbHbIN ra3. ['a30Bble 3aKOHEI httos://m.edsoo.ru/1deb
50 VYpaBHenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12
51 AOcouroTHas TeMIiepaTypa. 3akoH bubnuoteka [JOK
JanpToHa https://m.edso0.ru/14e0
52 H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
MOCTOSHHBIM KOJIMYECTBOM BEI[ECTBA https://m.edso0.ru/6887
I'pacdpmaeckoe mpencraBienne
53 Hfog) OLIECCOB: EISETC Ma, H30X0pa bubmorera [JOK
pott ’ pMma, pa, https://m.edso00.ru/1344
n3obapa
bu6mmoreka [JOK
54 O MKT
CHOBHOC ypaBHeHne https://m.edso0.ru/c809
bu6mmoreka [JOK
55 Pemenne
HHCHHIE a1t https://m.edso0.ru/1026
CBs13b a0COJTIOTHOM TEMIIEPATYPhI
56 TepMO,Z[I/IHaMI/}“{eCKOI‘/'I CIiI'CTeMBI CO cpenHen https://m.edsoo.ru/c38a
KMHETUYECKOM 3HEepruei mocTynareabHOro
TEINIOBOIO ABMKEHUS €€ YaCTHII
57 O00011IeHHE U cCUCTEMATH3AIMs 3HAHUH 110 bu6mmoreka [JOK
teme "OcnoBel MKT" https://m.edso0.ru/09d1
58 KonTpoabHnas pabora Ne 4 mo reme bubnuoreka [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13ad
59 TepmoanHamuueckas cucteMa. 3aJlaHue bu6mmoreka [JOK
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https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapaMeTpsl.
[Tapamerpsr T/] cuctemel Kak cpeaHue
3HAQ4YCHMS BEJIUYHH, OIIMCBHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d.

HyneBoe Havano TepMoOIuHAMUKH.

bu6mmoreka [IOK
60 Camomnpou3BoJjibHas penakcaius T
P P 5 A https://m.edso0.ru/8ec5
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
61 TepMOAMHAMHUKE. Y CJIOBUS TPUMECHUMOCTH bubmorexa HOK
prioA ' P https://m.eds00.ru/2935
9TON MOJICTH
62 VYpaBuenue MenpaeneeBa-Knanelipona u bubnuorexa [JOK
BBIpaKEHUE JIJI1 BHYTPEHHEN SHEPrUn https://m.edsoo.ru/ball
Bripaskenue st BHyTpeHHEN SHEPTrUun
63 OJHOATOMHOTO HJeaJILbHOIO rasa. bu6mmoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edso0.ru/acsc
MIPOIIECCHI
DneMeHTapHas padoTa B TEPMOJIMHAMUKE.
bu6mmoreka [JOK
64 Brruucnenue paboTs 1o rpaduxy
https://m.edso0.ru/741d
nporiecca Ha pPV-auarpamme
Tennonepenada kak croco0® U3MEHEHUs
65 BHyTpeHHeH sHepruun T/ cucrembr 6e3 bubmorexa HOK
yIp P https://m.eds00.ru/3d73
COBEPILCHHS pabOTHI
66 KonBekuus, TEmIonpoBOIHOCTD, bubnnoreka [JOK
U3JIy4CHHUE https://m.edso0.ru/157k
KomnuecTBo TemuioTel. TemmoéMKoCTh
bu6mmoreka [JOK
67 Tena. Y ienabHas U MOJISIpHAst

TEIUIOEMKOCTH BellecTBa. Y AeIbHas

https://m.edsoo.ru/7ba6
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https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

TCIUIOTA CTOpPAaHUA TOIUIMBA

68 Pacuér konuyecTBa TEMIOTHI IPU bubnmoreka [JOK
TeIIonepeaade https://m.edsoo.ru/1db5
69 [TonsTHe 00 amuabaTHOM TIporiecce. bubnmoreka [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d809
KonunuecTBo TemnoTel u paboTa Kak Mepbl
70 W3MEHEHUs BHyTpeHHel sHeprun T /] bubnuorexa LIOK
https://m.eds00.ru/b047
CUCTEMBI
Bropoii 3ak0H TepMOAMHAMUKH TSI
71 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
nporieccoB. HeoOpaTUMOCTh MPUPOTHBIX https://m.edsoo.ru/c6f4
MPOIIECCOB
7 [TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIWH. bu6mmoreka [IOK
KII1J https://m.eds00.ru/2e94
73 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [JOK
Kapuo https://m.edso0.ru/fe38!
bu6mmoreka [JOK
74 Pemmerme s https://m.edsoo.ru/b3ef:
DKOJIOTHYECKHE aCTICKThI UCIIOJIb30BaHUS
75 TEIUIOBBIX aBUTrareieil. TemioBoe bubmorexa [IOK
. https://m.edso0.ru/9867
3arpsi3HEHUE OKPYKaIoIIel cpebl
76 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/c8c7
O06o01IeHre 1 cucTeMaTru3arus 3HaHUH 110
77 TEME ']‘J"ll"epMoz[HHaMHKa. Telfnom,le bubmorexa LIOK
" https://m.edso0.ru/28d6
MaIllMHbI
78 KonTpoabHnas pabora Ne 5 mo reme bubnuoreka [IOK

"Tepmoannamuka. TennoBbie

https://m.edsoo.ru/1b6e
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https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5

MAIIMHBI"

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

bu6mmoreka [IOK

79 Hcnapenue u kurieHue. Y aenbHas TEIIOTa
P https://m.edso0.ru/6f8et
napooOpa3zoBaHus
HaceImmenHbie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUS HACBIIIIEHHOTO I1apa OT
bu6mmoreka [IOK
80 TeMIepaTypbl, UX HE3aBUCUMOCTh OT _
. https://m.edsoo.ru/f5cl
00bEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPhI KATICHUS OT JIaBJICHUS B
KUIKOCTH
81 BraxxnocTts Bo3myxa. AGCOIIOTHAS U bubnuorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edso0.ru/30eb
bubmmoreka [JOK
82 Pemenue 3amau
A https://m.edsoo.ru/18e9
Trépnoe Teno. Kpucramnmyeckue u
83 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmorexa HOK
P ’ P https://m.eds00.ru/20a8
KPUCTAJIIIOB
84 [InaBnenue u KpucTauM3anus. Y aenbHas bubnunorexa [JOK
TerioTa raByieHus. Cyonmumarus https://m.edsoo.ru/6ee9
Hedbopmaruu TBEpAOTO Tena. PacTskenue
bubmuorexa [JOK
85 u cxarue. Cnsur. Monyne FOnra. Ilpenen
. https://m.edsoo.ru/dala
ynpyrux nedopmarmii
TenoBoe pacHIMpeHHe KUIKOCTCH 1
86 TBEPABIX TEJI. AHTAPMOHHU3M TETIOBBIX bubmmorexa [JOK
p L p https://m.edsoo.ru/7ba5
KoJieOaHUi YacTHUIl BEIIecTBa
87 IIpeo6pazoBanue s3Heprun B (hazoBbIX bubnuoreka [IOK

nepexojax

https://m.edsoo.ru/97a0
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https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f

bubmuoreka [JOK

88 YpaBHEHHE TEIUIOBOTO OamaHca httos://m.edsoo.ru/abis

bu6mmoreka [IOK

89 Petuctiite sazas https://m.edsoo.ru/8ab7
[ToBepXHOCTHOE HATsKEHUE.

90 Kanunnspuele sapnenus. [lapienue non bu6mmoreka [IOK
HWCKPUBJICHHON MOBEPXHOCTHIO JKUIAKOCTH. https://m.edsoo.ru/b42f
®opmyina Jlamnaca
O060061eHre u cucTeMaTu3alus 3HaHu| 1o

91 TeMe "ArperaTHple COCTOSIHUS BEILIECTBA. brbmmorexa [OK

https://m.edso0.ru/0b52
®dazoBble EPEXOBI"
KonTpoabHast padora Ne 6 mo reme BuGmmorexa LOK
92 "ArperaTHble COCTOSIHHS BellleCcTBA.
https://m.edsoo.ru/7dc2
®a3oBble nmepexoanbl"
DnexTpusaius Teqa U e€ mposBICHUsI.

93 DIeKTpudecKuil 3apsa. /IBa Buaa bubnnorexa [JOK
AIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff
TUDJIEKTPUKHU U TIOJTYIPOBOJHUKI

94 DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl. bubnunoreka [JOK
3aKOH COXpaHEHUsI JICKTPUUYECKOTO 3apsia https://m.edso0.ru/f49a:

95 BzaumoperictBue 3apsinoB. Toueunbie bu6mmoreka [JOK
3apsnbl. 3akoH Kynona https://m.edsoo.ru/445k

bubmuoreka [JOK

96 Pemenue 3amau https://m.edso0.ru/6b87

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

97 Dnektpuyeckoe nose. Ero neiictBue Ha bubnunoreka [JOK
JJIEKTPUYECKUE 3apsi/Ibl https://m.edso0.ru/05c6

98 Hanpspk€HHOCTB 2IIEKTPUUYECKOTO TOJIS. bubnuoreka [IOK
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https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1

[TpoOubIit 3apsia. Jluaun HANPsSHKEHHOCTH
aneKTpudeckoro noss. OqHOpPoIHOE
ANEKTPUYECKOE T10JIe

https://m.edsoo.ru/3dac

IloTeHnmMaIbHOCTD QJICKTPOCTATUUYCCKOI'O

bubmuoreka [JOK

99 noJisi. Pa3HOCTH MOTEHIINAIOB U
H https://m.eds00.ru/8002
HaIpsDKEHUE
[TorenumansHas SHEpTUs 3apsiaa B
bu6mmoreka [IOK
100 ANIeKTpocTaTHdecKkoM rmose. [lorenmman
https://m.edsoo.ru/af5fe
ANIEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISI U PA3HOCTH
101 HOTEHIINATIOB I DIEKTPOCTAaTHYECKOTO bubmmorexa LOK
P https://m.edsoo.ru/df7a
oJIs
102 [IpuHIHI Cynepro3UIUy IIEKTPUYECKUX bubnnoreka [JOK
oJien https://m.edsoo.ru/Ocfe
bu6mmoreka [JOK
103 Pemenue 3amau
8 https://m.edso00.ru/5a58
104 [Tonie Toueuynoro 3apsiga. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edso0.ru/b297
[Tone paBHOMEPHO 3apsSKEHHOTO O
105 00Bsémy mmiapa. [lone paBHOMEpHO bubmmorexa [IOK
y Iv) ) p N p https://m.edsoo.ru/f7a6!
3apsHKEHHON OECKOHEYHOM MII0CKOCTH
106 [IpoBOTHUKY B 3NIEKTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK
VYcnoBue paBHOBECHS 3apsiiOB https://m.eds00.ru/324G
107 JIMDIIEKTPUKY U NOJIYIIPOBOJHUKHY B bubnuorexa [IOK
JJIEKTPOCTATUYECKOM I10J1€ https://m.edso0.ru/060e
Konpencarop. D1nekTpo€MKOCTh
N bubmoreka [JOK
108 KOHJEHCAaTopa. DIEKTPOEMKOCTD TIOCKOTO

KOHACHCATOPa

https://m.edsoo.ru/845k
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https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73

109 [TapannenpHoe coeqMHEHNE bubmuorexa [IOK
KOH/JIEHCAaTOPOB https://m.edsoo.ru/d11e
110 [TocnenoBarenbHOE COCAMHEHHIE bubmuoreka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e99
111 DHeprus 3apsKEHHOI0 KOHAEHcaTopa bubmmorexa LIOK
https://m.edsoo.ru/73a3
bu6mmoreka [IOK
112 Pemrenue 3amau https://m.edsoo.ru/5fh2
https://m.eds00.ru/2743
113 JIBr>keHre 3apsKEHHOW YaCTHIIbI B bu6mmoreka [IOK
OJHOPOTHOM 3JIEKTPUYECKOM TOJIe https://m.eds00.ru/8341
114 Pemenue 3agau
115 O06o01enre U cucTeMaTru3alus 3HaHUH 110 bubnuorexa [JOK
Teme "DnekTpudeckoe mnoie" https://m.eds00.ru/5752
116 KonrtpoJsbHas padora Ne 7 mo Treme bubnmuoreka [JOK
"JaekTpuueckoe moJe" https://m.edsoo.ru/cefes
Cuna Toxka. [locTosiHHBIN TOK. Y ClOBHS
117 CYIIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [JOK
https://m.edso0.ru/2333
AIEKTPUYECKOTO TOKa
118 Hcrounuku Toka. Hanpspxenue u 3/[C bubmorexa HOK
https://m.edso0.ru/0839
119 3akoH OMa 1J1s y4acTKa LIETH. bubnuorexa [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edso0.ru/f14f:
3aBUCHUMOCTh COIIPOTUBIICHHUS
120 OJIHOPOJIHOTO MTPOBOJIHUKA OT €0 JUIMHBI U bubnnorexa [IOK
https://m.edsoo.ru/95fct
TJIONIA/IA MOTIEPEYHOTO CEUCHUS
121 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA. bubnunoreka [JOK

Pemenue 3amau

https://m.edsoo.ru/437f
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https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300

122 [TocnenoBarenbHOE, MapaiesibHOE, bubmuoreka [JOK
CMEILIAHHOE COECIMHEHHE ITPOBOJIHUKOB https://m.edso0.ru/236f
Pacuér pa3BeTBIIEHHBIX 2JIEKTPUUECKUX bubmmoreka [IOK
123 .
ueneii. [Ipasuna Kupxroda https://m.eds00.ru/1794
bubmuoreka [JOK
124 P
CHICHHIE 3aAat https://m.eds00.ru/3881
125 PaboTa anexTpuueckoro Toka. 3akoH bubnuoreka [JOK
Jxoymns —Jlenna https://m.edso0.ru/a360
bu6mmoreka [IOK
12 P
6 CHICHHE 33121 https://m.eds00.ru/6761
MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
127 TennoBast MOIITHOCTh, BBIJICIISIEMas Ha brbmmorexa [OK
m » BRU https://m.eds00.ru/9975
pesuctope
bu6mmoreka [JOK
128 Pemerve 3axas https://m.edso0.ru/eb72
OJ1C u BHyTpEeHHEE CONTPOTUBIICHUE bubnnorexa [JOK
129
HWCTOYHHKA TOKA https://m.edso0.ru/72d4
3akon OMa 1 MOJTHOM (3aMKHYTOM ) bubnnorexa [JOK
130 N
3JIEKTPUYECKOH LIeTH https://m.edsoo.ru/221f
bu6mmoreka [JOK
131 P
CHicHHe sazat https://m.eds00.ru/3580
bubmuorexa [JOK
132 MousocTs HCTOYHHKA TOKA https://m.edsoo.ru/a0ae
bubmuoreka [JOK
133 K
OPOTKOE 3aMbliarue https://m.edso00.ru/546f
bu6nmoreka [JOK
134 K
OHJICHCATOP B IIETH MMOCTOSIHHOTO TOKa httos://m.edsoo.ru/353¢
135 Pemienne 3amau bu6mmoreka [JOK
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https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e

https://m.edsoo.ru/441C

136 Pemenue 3amau o reme "l[locTostHHBIN bubmuoreka [JOK
ANEKTPUIECKUHN TOK" https://m.edso0.ru/a734
137 Pemrenue 3agau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUUECKUHN TOK" https://m.eds00.ru/7442
138 Pemenue 3amgau mo reme "[locTostHHBIM bubnuoteka [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/eb5d
139 O060061eHre u cucTeMaTu3alus 3HaHu| 1o bubnnorexa [JOK
teMe "T1oCTOSIHHBIN AMEKTPUIEeCKHil TOK" https://m.edso0.ru/bfd7;
140 KontpoabHas padora Ne 8 mo reme bubnnorexa [JOK
"IloCcTOSAHHBIN JJIEKTPHUYECKHUI TOK" https://m.edso0.ru/1885
DneKTpruYecKas MPOBOJUMOCTh Pa3IMUHBIX
. bubnuorexa [JOK
141 BEILIECTB. DJIEKTPUYECKUI TOK B METaJIIAX.
https://m.edsoo.ru/da79
CBepXnpoBOAUMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax u
bubmmoreka [JOK
142 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI
https://m.edso0.ru/4b42
®dapazes 1S AIEKTPOIU3a
bu6mmoreka [JOK
143 DNeKTpUYECKHUid TOK B razax. [lmasma
P https://m.edso0.ru/92d9
144 DIIEKTPUYECKUI TOK B BaKyyMe. bubnnorexa [JOK
Bakyymubie npuOopbl https://m.edso0.ru/2E+
145 DJIEKTPUYECKHUI TOK B MOJYIPOBOJHUKAX bubmmorexa [JOK
P YHPOBOL https://m.edsoo.ru/ab61
bubmuoreka [JOK
146 [TonynpoBoAHMKOBBIE TPHOOPHI
YHPOBOA pubop https://m.eds00.ru/8362
DuU3rYeCKHH NPAKTUKYM 110 TeMe
" p Y bubmuoreka [JOK
147 W3mepenue cuibl TOKa U HANIPSKEHUS B

LTI MOCTOSAHHOT'O TOKAa IIpHU NOMOIIIU

https://m.edso0.ru/5643
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https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX
npubopoB"”

148

Du3uyecKnil NPAKTUKYM 110 TeMe
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "U3yueHue ABMxKEHU Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea

149

Du3uyecKnil MIPAKTHKYM 110 TeMe
"N3ydyeHue qBUKEHUS Teja 110
OKPYXHOCTH C TIOCTOSIHHOM IT0 MOJTYJIIO
ckopocthio" win "HMccnenoBanue
3aBUCHUMOCTH Tepro/ia oOpalieHus
KOHMYECKOTO MasiTHUKA OT €ro
rnapameTpoB"

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

150

DuU3NYeCKNil MPAKTUKYM 110 TeMe
"M3mepeHune paBHOICUCTBYIONIEH CHIIBI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwiockoctu" i "[IpoBepka rMIOTE3bI O
HE3aBUCHUMOCTHU BPEMEHU JBUXKCHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT ero Macchl"

bub6mmoreka [JOK
https://m.edsoo.ru/0b34

151

Du3nYecKNil NPAKTUKYM 110 TeMe
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYrOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
win "M3yueHnne ABMKEHUS CUCTEMBI TEI,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOMN Yepe3
JIErKui 6J10K"

bubmuoreka [JOK
https://m.edsoo.ru/b55k

152

Du3u4ecKHil NPAKTUKYM 110 TeMe
"N3mepenune ko3dduiimenTa TpeHus 1o

bu6mmoreka [JOK
https://m.edsoo.ru/b83h
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https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

BEJIMYUHE YIIIOBOTO KOA(pPHLIHEHTA
3aBucumoctu Frp(N)" nmu "UccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM
TUTIOCKOCTH C ITEPEMEHHBIM
KodpuumenTom Tpenus" win "U3ydenne
JBUKEHUS Tpy3a Ha Baly C TpEHUEM"

153

Du3uyecKnil MIPAKTHKYM 110 TemMe
"UccnenoBanue yciuoBHi paBHOBECHS
TBEPJIOTO TEJIa, UMEIOIIET0 OCh BpaleHus"
nin "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPAOTO TeJa, UMEIOIIEro
IJI0I[ab OTIOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04

154

DuU3NYeCKNil MPAKTUKYM 110 TeMe
"HU3mepenune nMmmysbca Tesa mno
TOpMO3HOMY IyTH" uiun "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN AJIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATK" niu "CpaBHEHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUs
UMIYJbCa NP YIIPYTOM B3aUMOJICUCTBUM"
unu "M3MepeHre KHHETUYECKOU SHEPrun
Teja 10 TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856f

155

Du3uvecKknii IPAKTHKYM [0 TeMe
"H3yueHune U30TepMUYECKOro Mporecca
(pexOMeHIOBAHO UCIOJIb30BAHNE
uudpoBoii 1aboparopun)" unu "U3yuenue
n30X0pHOro npouecca” nin "U3yuenune
n3obapHoro npouecca" uian "IlpoBepka

bu6nmoreka [JOK
https://m.edsoo.ru/e0fe’
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https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

ypaBHEHUs COCTOSTHUS"

156

Du3uyecKnil NPAKTUKYM 110 TeMe
"U3mepenue ynenbHO# TeroémMkocTu"
unu "VccnenoBanue mpoiecca OCThIBaHUS
BeecTBa" nin "Mccnenosanue
anmabartHoro mporecca” wim "M3ydenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHSI
XKUJIKOCTEH"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2fz

157

Du3uyecKnil MIPAKTHKYM I10 Teme
"N3yueHne 3akOHOMEPHOCTEN HCITapEHUS
xuakocren" wim "M3mepenne ynenpsHON
TEIUIOTHI TUIaBJIeHUs Jibaa" unu "N3yuenue
CBOMCTB HACHIIIEHHBIX MApPOB' WU
"U3mepenune abCOMOTHON BIAXXHOCTH
BO3JlyXa M OLIEHKa MaccChl MapoB B
nomenieHun". MIsmepenue korddunmrenra
MMOBEPXHOCTHOTO HATSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bla

158

Du3nYecKNil NPAKTUKYM 110 TeMe
"HaGmroienne npeBparieHus: SHEPTruu
3apsOKEHHOTO KOHJIGHCATOPa B QHEPTHIO
n3inydyeHus ceeroauoaa’ wiu "M3yuenue
MPOTEKAaHUS TOKA B IICTIH, COACpIKaIe
KoHAeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAMPSHKESHUS) TIPH
IMOCIEA0OBATEILHOM COCAUHECHUN
KOHJIEHCATOpOB"

bubmuoreka [JOK
https://m.edsoo.ru/ec42

159

Du3u4ecKHil NPAKTUKYM 110 TeMe
"HccnenoBanue CMEIMIAHHOTO COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/2b17
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https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

pesucropoB" unu "M3MmepeHue yneiabHOro
COINPOTUBIIEHUS IIPOBOJAHUKOB" WK
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HAMPSDKEHUS I71s JIaMIIbl HaKaJIuBaHus"

Du3uyecKnil NIPAKTHKYM 110 TeMe
"HaOumroteHue amekTposn3a’ win
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO

" " bubnuotexa [JOK
160 noHa" win "MccrenoBanne 3aBUHCHMOCTH
https://m.eds00.ru/64b6
COTIPOTHBIICHUS TEPMOPE3UCTOPA OT
temrieparypbl” uian "CHsTHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH auoaa"
161 O06o01menre U cucTeMaTru3alus 3HaHUH 110 bubnuorexa [JOK
teme "Kunemartuka" https://m.edsoo0.ru/ed01
162 O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110 bubmuoreka [JOK
teme "Jlunamuka" https://m.eds00.ru/3149
163 O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110 bubnuoreka [JOK
teme "CTaTuka TBepIoro tena" https://m.edsoo.ru/0f97
164 O0o001mIeHNEe B CHCTEMAaTH3alKs 3HAHUH 110 bubmuoreka [JOK
TeMme "3aKOHbI COXpaHEHHUs B MEXaHUKe" https://m.edso0.ru/6c0d
OO6o01enre 1 cucTeMaTr3alys 3HaHUH 110
" bubnunoreka [JOK
165 TeMe "OCHOBBI
. " https://m.edsoo.ru/de14
MOJIEKYJISIPHOKUHETUYECKOU TEOPUU
O06o01IeHre 1 cucTeMaTru3arus 3HaHUH 110
" bubnnoreka [JOK
166 teme "TepmonnHamuka. TernnoBbie
" https://m.edsoo.ru/Obcc
MaIllMHbI
O06o01ieHne u cucTeMaTu3alus 3HaHu| 1o
" bubmuoreka [JOK
167 Teme "ArperaTHble COCTOSIHUS BEILIECTBA.

®dazoBble Iepexoab”

https://m.edsoo.ru/59ca
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https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

O06o01IeHne U cucTeMaTu3anus 3HaHu| 0
teme "Dnekrpudeckoe nose" O6o0eHne

bubmuoreka [JOK

168 Y CUCTEMAaTHU3alMsl 3HAHUH 10 TEME https://m.edso0.ru/f238
"IloCTOSIHHBIN 37eKTpUYECKUi TOK"

169

170

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakuueit [lapbentreBoit H.A. AkimonepHoe obmectBo «M3naTenscTBo
«IIpocsewenue»

» dusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AxkuinonepHoe o61mectBo «M31aTenscTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

» dusuka, 10 kimace/ Mskumes .., Byxosnes b.b., Corckuit H.H. oz
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kimace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO

«IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmotexa [OK https://m.edsoo.ru
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