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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsl, peacTaBieHHbIX B PI'OC COO, a Takxke
c yu€toM (enepasbHOM paboueil mporpamMMmbl BocnuTaHus W KoHuenuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3aALUAX
Poccuiickoit @enepanuu, peaau3yomnX OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[TporpamMma no ¢u3uke onpeenser 00s13aTeIbHOE MIPEIMETHOE COJEPKaHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/IeiiOB
y4eOHOTO TpeaMeTa ¢ YIETOM MEKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKKM y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarommxcs.
[IporpamMma 1o ¢u3uke AaéT TMpeAcCTaBICHHE O MLEAX, COACpPNKAHWM, OOIIeiH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nkay Ha yriryoJIEHHOM YpOBHE.

N3yuenne kypca QUMK yriyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a1a4 MPOEeCCHOHATBHON OPUEHTAIINH, HAPABICHO HA CO3JaHUE YCIOBUH s
MPOSIBJIICHHUSI CBOUX HMHTEIICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronmmcsi, KOTOpblE HEOOXOAUMBI I TMPOJOJDKEHHUs O00pa3oBaHUs B
opraHuzanusx mpodeccHoHaTbHOTO O00pa3oBaHuA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme o pusmke onpenensroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeJMeTHbIe, TpeIMeTHble (Ha  yrayonméHHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKONM OCHOBOWM 1Jisi pa3pabdOTKu TpeOOBaHU K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOyYaronuXxcsi, OCBOMBIIIMX
nporpaMmmy 1o (pu3nke Ha YpOBHE CpeaHEro o01ero oopa3zoBaHus Ha yri1yOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEILHOCTHBIN TTOIXOI.

[Iporpamma o pu3nke BKIFOYALT:

TUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHHUS Kypca GU3MKH Ha YTITyOIEHHOM ypOBHE,
B TOM YHCJIEe TIPEIMETHBIC PE3yIbTAaThI TI0 TOJaM O0YUYCHHUS;

coziepkanue yueoHoro npeameta « Dusuka» Mo rojgaM 00ydeHusI.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJI30BAHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX PAO0OYHX MPOTpamMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUHUTENEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TIpernojiaBanvio (U3uMKM Ha YriayOJE€HHOM YpPOBHE MPHU YCIIOBUU
COXpaHEHUs 00s3aTETbHOM YaCTH COACPKAHMSI Kypca.
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®du3rka Kak Hayka O HamOoJjiee OOHMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HHIKoapHBIN Kypc QU3HKK — CHCTEMOOOPa3yOINI
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB W SIBICHUN, M3Y4YaeMbIX XUMHEH, OHOIOTrHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM OMpeNeNuiio XapakTep U OypHOE pa3BUTHE
Ppa3HOOOpPa3HBIX TEXHOJIOTHI B Cepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
IOJ[yYEHHUSI HOBBIX MaTEpUalOB C 3aJaHHbIMM cBoWcTBaMu. M3ydeHue ¢usnku
BHOCHUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyyaronierocsi, B OpMHUpPOBaHNE YMEHUN MPUMEHITh HAYYHBIM METOJ MO3HAHUS
IIPU BBIMOJIHEHUU UMU YUYE€OHBIX UCCIIETOBAHMM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYT (u3nyecKkux Teopui. BenymwmMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTABICHUN M COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe coaepKaHus MPOrpamMmsl MO (PU3UKE AOHKHO OBITh IIOCTPOEHO Ha
INPUHILIUIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. na Gusnku peanusanus 3TUX
IPUHLIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO KCIIEPUMEHTA KakK
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa yueOHoro mpouecca. g yriyOnéHHOro
YPOBHS — D3TO CHCTEMAa CaMOCTOSITENIBHOIO YYEHMYECKOIO0 JSKCIEPHUMEHTA,
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BKJIIOYAIOLIETO (PpOHTANbHBIE YYCHHUECKHE OIBITHl MNP H3YYECHHUH HOBOTO
Martepuaia, 1abopatopHbie pabOThl U paOOTHI NpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanu3anuu GU3NYECKOro MpakTukyMa. B mepBom cirydae mpakTHKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO MOCJE MEPBOTO M BTOPOTO
MOJIyTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cnocod — 3To uHTerpanus padbor
IpaKTHKyMa B CHCTEMY Ja00OpaTOpHBIX paboOT, KOTOpPhIE MPOBOAATCA B Ipoliecce
u3yuyeHus: pasznena (temsl). [Ipum 3TOM moj paboTamMu NMpakTUKyMa HMOHUMAETCS
CaMOCTOATENILHOE  HCCIEAOBaHUE, KOTOpPO€ TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IMIEHHOTO BUIa 0€3 MOIIaroBON MHCTPYKIIHUH.

B nporpamme mno (¢u3uke CcuUCTEMa YUYEHHUYECKOIO HSKCIEpUMEHTa,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMATUKU IS 3TUX BUAOB YYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUIAHUPOBAaHMUsI M OcCHallleHusi kabunera ¢usuku. [Ipm sTomM oOecneunBaercs
OBIIAJICHNE OOYYalOIMIMMHCS YMEHUSMH TIPOBOAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIIeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIEIsSeTCs PEIICHUI0 pacUE€THBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
¥ HESBHO 3aJJaHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSTh U3YUCHHBIE
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U HHTErpupys
IpUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBJIIOTCSL 3aJaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TNPOTEKAHUS (PU3NUECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKU3HU, TpeOyrolue BbIOopa GhU3NIeCKOn
MOJIEJIH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrieueHunto yu4eOHoro mporecca Kype Gu3uku yriryOJIEHHOTO YPOBHS HA YPOBHE
cpenHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOO0XOIUMOE J1abopaTOpHOE
000pyIOBaHUE /IS BHITIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JlemoHCcTpaiMoHHOE  000pyZoBaHue (OpPMHPYETCSI B COOTBETCTBHHM C
NPUHIIATIOM MUHUMAIBHON JOCTAaTOYHOCTH U  OOECHeYMBaeT IOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o0O0OOpyAOBaHHE [JIsl YYEHWYECKUX NPAKTHUECKUX paboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyalbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYXKAIOIUM SIBJICHUSM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MaTepUU U (PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKY;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oynyien
npo(hecCUOHANIBHOM  IeATENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MPUOOPETEHUE CUCTEMBbI 3HAHUN 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
bu3nYeCKUX SBJICHUM B MPUPOAC U JJIsl MPUHSITHS MPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3UIECKOM
MOJIEJNIbIO, 3aj/lay, MOAPa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3AaHue (PU3NYEeCKOn
MOJIeNIM, AJEKBaTHOW YCJIOBHMSIM 3aladyd, B TOM YHCIE 3aJlad WHKEHEPHOIO
XapaKkTepa;

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX HSKCINEPUMEHTOB, aHaiM3a W MHTEpIpeTaluud  uH)opmanuu,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yriyOnéHHbIA YpPOBEHB
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOiaEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoauTcs 170 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJIEIIO),

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAaHHBIM, YUMTEIb JEJIAaeT BBIOOP
IPOBEJCHUS JTa0OpaTOPHBIX pPabOT ¥ OMBITOB C YYETOM HHAWBHIYaTbHBIX
OCOOEHHOCTEN 00yYarOIMUXCS.



COJAEPKAHUE OBYUYEHUA

10 KJIACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalbHasg Hayka o pupoje. Hayunsiii MeTo1 Mo3HaHUS U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

DKCIEPUMEHT M TEOpUsl B Ipollecce MOo3HaHWs Npupojsl. Habmronenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHd  (U3MYECKUX  BEIWYMH  (a0CoNIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEIO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUYCUHBIHN 3apsi).
['unore3a. PU3NYECKUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTU. DHU3nyecKas TEOpHsl.

Ponp u mecto ¢usuku B GOpPMHUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MHUpa, B MPAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepenure cuiibl TOKa U HAMPsHKEHUS B [IEMU MOCTOSTHHOTO TOKa MPY TOMOIIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKkoMCTBO ¢ 1udpoBor jabopatopueit no ¢usuke. [Ipumepsl nzmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast n oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOCKIMHM Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[lepemelienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) W
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MAaTEPUAIbHON TOYKH OT BPEMEHU U UX
rpadukm.



CBoOomHOoe majeHre. YcKopeHue CBOOOMHOTO majacHus. JIBMKeHHE Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonnHeitHoe  BUKEHUE. J[BMKEHHWE  MaTepuagbHOM TOYKH  IIO
OKPY>XKHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KACaTEIbHOE (TAaHT€HLIUAIBHOE) U IMOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckrue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBH>)KCHUE CHAPSAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogens cucteMbl OTCUETa, WILTIOCTPAIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnmroctpanust mpeiebHOro Iepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBukeHUs Teja, OPOIIEHHOTO TMOJ| yIrioM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpagienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TTyTel, TPACKTOPUIA, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUIKEHUS C IETbIO ONpEeCHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCcKOpeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

N3yuenune nBmkeHUs Tena, OpOIeHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
Ha4yaJbHON CKOPOCTBIO TEJIA.

N3ydenne JBHXKEHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH TIEPHO/Ia OOpAIICHHS] KOHUIECKOTO MasiTHUKA OT
€ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbii 3akoH Hprotona. MuepumanbHbie cuctemsl orcyé€ra. [IpmHIMD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIECHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CUil.

Bropoi 3axkon HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALlMOHHOM U
WHEPTHOWU MACCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI M OT Treorpapuueckoil mupoTsl. J[BrkeHrne HEOECHBIX Tell
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPCHUS MOKOS.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'uapocrarndeckoe naBienue. Cuna Apxumesna.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: NOALIMITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue nBukKeHUst Tell B MHEPLUUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTEBHOCTH.

Kauenne aByX HWIMHAPOB WJIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOLIEHN MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEIECHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOIIUX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune macc no B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomeul, RPAKMUKYM.

H3mepenne paBHOACHCTBYIOLIEH CHII MPH JBM)KEHUU OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MaCCHI.
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HccnenoBanne 3aBUCUMOCTH CWIJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpPMAIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [lmedo cuisl.
CrnoxxeHue cHl, IPUIOKEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOIIAb ONIOPBHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.
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[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAlMOHHOM noJie. [loTeHnumanpHas sHeprus rena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHU MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOIL, PUTYPHOE KaTaHUE HAa KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JCHCTBUY HA TEJIO CWJIBI TSYKECTH U CWJIBI yIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIISE M MOIIIHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CHIIBI TPEHUS MPHU JABUKEHUM Teja MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddy3us. bpoyHoBCckoe aBMkeHHE. XapaKTep ABUKEHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.
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TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. l[llkana
temneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOconoTHas
Temmneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M30mpoiiecchl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JIBIXKEHUSI MOJIEKYJI HJI€aIbHOTO Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW 3HEpruei MoCTynaTeIbHOrO TEMIOBOTO IBUKEHUS €€ YaCTHL.

TexHudeckrue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHL: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamin4ecKux peueTok.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnepoBanne mpoliecca YCTAHOBJICHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEHE MEXTy TOpsYeii U XOJIOIHOM BOJOH.

N3ydenne H30TEPMUYECKOTO Ipolecca (PEeKOMEHJOBAHO MCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (TJ]) cuctema. 3amaHue BHENIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBbI. BHelIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMonpou3BOJbHAs — pellaKcalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEMIIOBOMY PaBHOBECHIO.
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Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3KAas KOHUEHTpPALUs YacTHUL, BBICOKHE
TeMIIepaTypbl. BelpaxkeHue 11 BHYTPEHHEN DHEPIrUU OJHOATOMHOTO HACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temnonepenaua  Kak  crnocod  M3MEHEHMS  BHYTPEHHEM  BHepruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss paborbl.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tornmBa. Pacuér KoauuecTBa TemuoThl npu  Temonepenade. Ilonstue 00
aanabaTHOM Ipoliecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX IPOLIECCOB: YEPE3 33 IaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT €AMHCTBEHHAsS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJO0IHOTO TeNa K 0ojiee HarpeToMy 0e3 KOMITeHCAIUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHuuecKkue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECChl: XOJOAWIbHHUK,
KOHJUIIMOHEp, JMU3CNIbHBIA M KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOTTUBA AJIs
BBIPA0OTKH «TETJIOBOW» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3MmeHeHune TemnepaTypsl IpU aquadaTHYeCKOM PacCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo npolecca.
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KommnproTepHbIe MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIICHUS KUJIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
apooOpa3oBaHUsI.

HacelleHHble W HEHachIMleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPBI, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATyphl KUIICHHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiuioB. IlmaBieHne W Kpuctajud3auus. Y JIENIbHAs TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacipenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3PhUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusipasie saBnenus. J[aBneHne noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe pacluupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

15



CriocoObI M3MepeHus BIaKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OJekTpu3aus Teln W €€ MpOSBICHUS. OJJNEKTpUYECKHW 3apsa. [Ba Buaa
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKA U  MOJYIPOBOJHUKH.
DneMeHTapHbIN JIEKTPUYECKHI 3apsl. 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTO0 3aps/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUYECKUE 3aPsiJIbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro noJisi. OAHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B IJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHUHMaNI 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOTO, TakK H
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo 00bEémy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HANpsDKEHHOCTH DJTUX TOJIEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jusnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.
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[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONUCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSTHUSI MEXIY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiiKa U pa3psika KOHJIEHCcaTopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTeKkaHus TOKa B LIENU, COAEPKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEIHLHOM COSMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI MOCTOSTHHOTO JJIEKTPUYECKOro Toka. McTouHMKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.
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MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa 715l TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUNK IIIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJTKOCAMU UCTOYHHUKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOrO CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMpPSOKEHUS JUISL  JIAMIIb
HaKaJIMBaHUSI.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOTIOCAMU UCTOYHHKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAIOB. 3aBUCUMOCTbH CONPOTUBICHUS METAUIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.
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[ToynmpOBOJHUKH. CobcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
nosynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuunple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Ta30pas3psiaHble
JaMIibl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIICEHHMS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

CnocoObl n3MepeHus: PU3NYECKUX BEIMYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BEITUUHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THUNoTe3 (BbIOOp W3 padoT,
ONMMCAHHBIX B  TEMATHYECKUX  pazfenax «YUEHHYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C YYETOM COAEPKATENBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,
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Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJCIUPOBaHUE, MOJAEIb, H3MEpEHue,
MOTPEIIHOCTH U3MEPEHH, N3MEPUTENbHBIE TPUOOPHI, IIUPpPOBas 1adopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTWIn3aluusg OHOOPraHMYEeCKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KAlUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTb BO31yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUAKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIHMU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJTyTPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duszukary
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYJArONITUXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE Pean3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakJAAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUYECKUX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  0Opa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHE B3aUMOJICUCTBOBaTH C  COIMAJIBbHBIMU  HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYyAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHHUSA:
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MHTEpEC K pa3muyHbiM chepam nmpodecCHOHATBHON eI TEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKHN Ha POTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpPYXKAKOWIIEH cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JACATEILHOCTH HKOJOTUYECKON HAmpaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LECHHOCTH HAYYHOW JEATEIBbHOCTH, FOTOBHOCTh B MPOLIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBIATH TMPOEKTHYIO U HCCIEA0BATEIbCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNnHUpoBaTh U aKTyalH3upoBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMbI ¢ YYETOM aHAM3a UMEIOIIUXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHA M METOJIAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHUs 3a1a4  (DU3HUECKOro
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJAQ/IeTh BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPa30BAHUIO M TIPUMEHEHUIO B PA3IIUYHBIX YICOHBIX
CUTyaIusiX, B TOM YHUCJI€ MPHU CO3AaHUHU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBIIATh TIPUYHWHHO-CIICJICTBCHHBIEC CBS3W WM aKTyaJIHM3WpOBaTh 3ajady,
BBIIBUTATh THUINOTE3y €€ pemieHus, HaXOAUTh apryMEHTHI IS
JTIOKa3aTelIbCTBa CBOMX YTBEP)KIICHUM, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pelLIeHus;

aHAIIM3UPOBATh TOMYYCHHBIE B XOJA€ pEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayll B 00pa30BaTEIHHOMU
JESATEILHOCTH, B TOM YHCJIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OICHKY HOBBIM CHTYAIIUSIM, OIEHUBATh MMPUOOPETEHHBIHN OITBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyl0 00JacTh
KU3HEIEITeIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OPUrHHAIbHBIC TOAXObI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 331a4UH, IOYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH NOJTyueHUs! UHpopMalu GU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTh IOUCK,
aHalW3, CUCTEMATU3AIMI0 M WHTEPHpPETALHI0 HMH(POpPMALMU Pa3IUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMM B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COOJI0JEHuEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOEpekeHus, IpPaBOBBIX MU
THUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEPKaHUSA B Pa3IMUHBIX (opMaTax C
y4€TOM Ha3HayeHHsT WHGOpMalMKM U IIeJIEBOM ayAUTOpUHU, BBIOUpas
ONTUMAJIbHYIO (POPMY IPECTABICHUS U BU3YyaIU3ALUH.
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KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

OCYIIECTBIISITh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOUYKY 3PEHHS C UCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUIY aJIbHOU
paboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPTraHW30BBIBATH M
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeensaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOM pabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMAaHJBI B
o0l pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJBHO COCTABJIATH IUIAH PELIECHUS] PACUETHBIX M KaUYE€CTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacumMpsITh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHHMIO M MPOSIBICHUIO IPYAULIMU B 00J1acTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’IL, MOIUOHAJIbHBbIN HHTENJIEKT:
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JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediIeKcHr Kak OCO3HAHHS
COBEPILIAEMBIX JICMCTBUN U MBICIUTEJIBHBIX MPOILIECCOB, UX PE3YIbTaTOB U
OCHOBaHUI;

WCITOJIB30BATh MPUEMBI PEIICKCHH JIJIST OIIEHKH CUTYaIlUH, BRIOOpA BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpelHEro oOmiero oOpa3oBaHusi y oOOydaromuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN WUHTEIUICKT, TIPEITOJIar A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIOIICH CTPEMIICHHE K JOCTHKCHUIO 1IN
U yClexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOH(MIUKTHI.
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IHNPEAMETHBIE PE3YJIBTATBI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITNXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AeqaTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYEHHE OIMMCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (PU3NYECKON TEOpUU B
(OopMHpPOBaHUH MPEACTABICHUN O (PU3UUECKON KapTHUHE MUPA;

pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeNel PU3NYECKUX TEJ U IIPOLIECCOB
(siBIeHMIT): MHEpIMANbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuabHas TOYKA, PABHOYCKOPEHHOE JBUYKEHUE, CBOOOHOE MaJCHHE,
abCcoJIIoTHO yrpyTras aedopmanus, aOCONIOTHO YNPYyroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIAKOCTH U TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps]l, OHOPOIHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATH MEXAHUYECKHE TMPOLECCHl M SIBICHMUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KMHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3aKkoHbl HpIOTOHA, TMpUHLMII OTHOCUTENBHOCTH [ 'amuies, 3aKkoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAHUYECKOM
HHEPruH, CBsI3b pabOTHl CUJIBI C M3MEHEHHEM MEXaHHYECKON 3HEepruu,
yCJIOBHSI pAaBHOBECHS TBEPAOrO Tela), MPU HSTOM HCIHOJIb30BATh
MaTEMaTUYECKOE BbIpAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMMITYJIbCA M MEXaHUYECKON
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe monoxeHUsT MKT wu 3akoHBl MONEKyIsipHOH (U3UKKU U
TepMOJUMHAMUKUA (CBA3b JaBJIEHUS HWJEAJBbHOrO Ta3a CO CpelaHel
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIruel TEMJIOBOTO ABWKEHHS €r0 YACTHII, CBSI3b JIABICHUS UIECATIBHOIO
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raza ¢ KOHLEHTpalued MOJIEKYJ M €ro TeMIepaTypoi, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAIIM3UPOBaTh M OOBSACHATH DJIEKTPUUECKHE SIBICHHUS, HCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYNEPIO3UINU DIICKTPUUECKHUX
IIOJIEW, MPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiiona, a
TaK)K€ MPaKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa ig ydacTka
LHENA W U1 3aMKHYTOM DJIEKTpHUYECKOW 1emnu, 3akoH J[xoyms—JIeHna,
npasuiia Kupxroda, 3axkonsr dapazest 1u1s1 3J€KTpOIH3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys] BEIUYMHBIL:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CHJIA,
MOMEHT CHUJIb, JaBJIEHUE, TOTEHIMAIbHAS YHEPTUsl, KHHETUYECKast SHEPTUs,
MEXaHU4ecKasl S3Heprus, padoTa CUIbl, IEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
CHWJIa TSDKECTH, CHJIAa YOPYTOCTH, CHJIA TPEHUS, MOULIHOCTb, JHEPIHs
B3aMMOJICUCTBUS Tema ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, YJHEPTHUS YIIPYTOI
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI HHEPrus HJI€AIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U1eaJbHOro ra3a, OTHOCUTENbHAS BIaXXHOCTh
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO TOJIS, HANPSKEHHOCTH IOJISI TOUEYHOTO
3apsfa WM 3apsHKEHHOTO 1Iapa B BaAKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLUANOB, 3JEKTPOABIKYLIAS
CWJIa, CWJIa TOKA, HANPSYKEHWE, MOUTHOCTh TOKA, 3JIEKTpUUYECKasi EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHHWE  y4yacTKa  LEeNu  C
MOCJIEIOBATEIbHBIM U MAPAJUICIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO TOJII KOHAEHCATOPA;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJIICHUIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTAIU3al[isl, HAallPaBJI€HHOCTh
TEIUIONEpeAauy, IEKTPU3aLUs TeJl, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTU
3apSKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUYUHBI OT
YO C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH
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¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE WM3MEPEHUS (PU3MUECKUX BEIMYMH, NIPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIOTE3B;

coOJIr01aTh NpaBuiia 0€301acHOro TPY/la PU IPOBEICHUH UCCIIEI0BAHNI B
paMKax  y4eOHOro  SKCHEpHUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCJIEIOBATENBCKOW W IIPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKOl MojenH, OTBedaroued TpeOOBaHMUSIM 3a/lauH,
IPUMEHSATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUECKUX
TEOPHUH MPU MCIHOJB30BAaHUM MATEMAaTHYECKUX METOJOB pEIIEHUs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/AbI PEIICHHS C YUETOM IMOIYUYEHHBIX
pEe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHUM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PacCy>KJI€HUI ¢ ONOPOIl Ha U3yUYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
NESATEIIbBHOCTH 4YEJIOBEKA, CBSA3aHHON C (PU3MYECKUMM IpOLEcCaMu, C
MO3UINI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIECTBA;
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IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJYUYEHHOM M3 Ppa3IUYHbIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HHQOpPMAlMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITETLHOTO MPHUOOPETEHHUSI HOBBIX 3HAHUH B MPOLIECCE BHIMOJTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHUE pacCCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUHBIA METO/ TIO3HAHUSI ITIPUPO/IbI
N bubnuorexa [JOK
1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 6
Pazpnen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 10 1 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika 10 https://m.edsoo.ru/7f41bf72
N bubmuorexa [JOK
23 Cratika TBEAOrO TENA > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
24 1 1
SaKOHbI COXPAHCHHS B MCXaHHKe 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
bu6mmorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15 1
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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
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK

3.2 Tepmonunamuka. TennoBbie MalTUuHbI 20 https://m.eds00.ru/7f41bf72
33 Arperatable cocTostHUS BemecTBa. da3oBbie 14 Enbmmiorexa IOK
. HepexoIs https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 DIEKTPHYECKOE MOJIE 24 https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
4.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 24 https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
4.3 Toku B pa3snUYHBIX Cpeax 6 https://m.edso0.ru/7f41bf72
Hroro 1o pazaeny o4
Pazgen 5. PUBNYECKHU TIPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Hroro no pazneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo 4acosB

DJIeKTPOHHbBbIE

Bcero

KoHnTpoJbHbIe
padoThI

uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

IIpakTHYeckue
padoTsbI

®uszuka — pyHIaMeHTalbHas HayKa O
IpUpoOJIE

BBoaHBIN HHCTPYKTaX 10 TEXHUKE
6e3onacaoctu MOT Ne 054-2023

* «Ypox nayxu u mexnonozuii»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c32e2

Hayunslii MeTOZ MO3HAHUS U METO/bI
WCCIIeIOBaHUS (PU3NICCKUX SBIICHUN

DKCIEpUMEHT U TEOPUs B TPOIIECCe

no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

Crnioco0rbl n3mMepeHus: GU3NYECKUX BETUUMH

AGcCoIt0THAs U OTHOCHUTENbHAS
MOTPEIIHOCTH U3MEPEHUI PU3NYECKUX
BEJINYUH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢Gbu3UKN B JOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTUHBI MUPA, B MPAKTUYECKOMI
eATEIIFHOCTH JIFOJIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c33e6
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MexaHu4ecKoe JBHKCHHUE. Cucrema
orcueTa. OTHOCHTEIBHOCTh MEXaHUIECKOTO
JABHKCHUS. HpHMaﬂ u 06paTHa;1 3aJa4uu
MEXaHUKH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3508

Pannyc-BekTop MaTepHalbHON TOYKH, €70
IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKTopus.
[Tepememenue. Cxkopocthb. X npoekiuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3620

10

11

CnoxxeHue nepeMereHuii U CKOpoCTeil.
Pemenne 3anau
HepasHoMepHoe aBmxeHne. MruoBeHHas

cKkopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372¢

12

I'padnueckoe onucanue NpsIMOIUHEIHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majieHue. Y CKopeHue
CBOOOIHOTO ITaAECHN. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c39cc

14

15

JIBr>keHue Telna, OpOIIeHHOro O] YIJIOM K
TOPU30HTY

Kpuonuneiinoe nuxkenue. J[BuxeHue mo
OKPYXHOCTH. YTJIOBas U JUHEWHAs
ckopocts. [lepuon u yacrora.
[leHTpOCTpEMUTEIIBHOE U IOJIHOE YCKOPEHUE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc3ada
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KonrponsHas pabora o Teme

16 "KunemaTtuka"
IlepBrbiif 3akoH HproToHa. MHepunanbHbie
17 cucremsl orcuéra. [IpuHiun bubnnoreka [JOK
OTHOCHUTEIILHOCTH [ anmuies. https://m.edsoo.ru/ffOc3be8
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoeiicTBy011as1 cuita. Bropoit bubmuorexa [JOK
3akoH Herotona. Macca https://m.edsoo.ru/ff0c3be8
19 Bzaumoneiictue Ten. Tperuit 3akoH bubnunoreka LIOK
HeroTona https://m.edsoo.ru/ffOc3be8
20 [Ipunuun cynepmno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHEeHue 3akoHOB HproToHa
3aKOH BCEMUPHOT'O TATOTEHHUSI.
21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubnnorexa [IOK
N https://m.edsoo.ru/ff0c3d00
WHEPTHOM MacChl
29 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO bubmuoreka [IOK
najcHus https://m.edsoo.ru/ff0c3d00
JIBr>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
23 KOCMHUECKasi CKOpocTh. 3akoHbI Kemepa brbmmorexa [TOK
- https://m.edsoo.ru/ff0c3d00
Henv kocmonasmuxu. (Bupmyanvnas
9KCKYpCUsL 8 My3ell KOCMOHABMUKU.)
but6mmorexa [IOK
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. [Ipupona u BuabI CI/IJ'.I. TpPEHUSL. Bu6mrorexa LOK
25 JIBr>KEHUE B )KUJKOCTHU U Ta3e C YUETOM

CHJIbI COITPOTUBJICHUS CPCbL

34

https://m.edsoo0.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

26

JaBiienue. ['napocTaTuuecKoe JaBjICHUE.
Cuna Apxumena

27

28

Ab6comoTHo TBepzoe Teno. [loctynarensHoe
U BpalllaTeIbHOE JIBHKCHUE TBEPAOTO Telia
MOMEHT CHIIBI OTHOCUTEIBHO OCH
Bpamienus. [1nedo cuis

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c41a6

29

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
teiny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHUSI TBEPAOTO Tea. Busl
paBHOBECHUS

30

31

32

Pemenue 3agau

Kontposbnas padora nmo teme "J{uHamuka.
Cratuka TBepaoro tena'"

NMynec MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepHaIbHbIX TOYEK. LIeHTp Macc cuctemsl
MaTepHualbHBIX TOUeK. Teopema 0 JBUKEHUU
LIEHTpa Macc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

33

I/IMHy.TII)C CHJIbI 1 USMCHCHUC NMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBUXKEHME

34

MoMeHT uMITysibca MaTEPUAIIBHON TOYKH.
[IpeacraBnenue 0 COXpaHEHMM MOMEHTA
MMITYJIbCa B IEHTPAIBbHBIX MOJISIX

35

36

Pemenue 3agau

PaGora cunbl Ha MaJIOM U HA KOHEUHOM
nepemenieHuu. I'papuueckoe
IpeJCTaBIeHUEe PabOThl CHIIbL. MOIIIHOCTD
CHJIBI

35

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4502
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37

Kunernueckas sueprus. Teopema 00
M3MCHEHHH KHHETUUECKON SHEPIUU
MaTepUabHON TOUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

38

HOTGHI_II/IEUIBHLIC 1 HCIIOTCHIIMAJIbHBIC CUJIBI.

ITorenumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

39

Tperps kocMuueckast ckopocTs. CBs3b
paboTHI HEMTOTEHIIMATBFHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTrUun

bubnuoreka [IOK
https://m.edsoo.ru/ff0c478c

40

41

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryium s ueaibHOM
KUAKOCTU

KonTponbHas pabota o Teme "3aKOHbI
COXpaHEHUs B MEXaHUKe"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

42

PazBuTue npeacraBieHuii 0 npupoie
TernoTel. OcHOBHBIE nonokeHust MKT.
Huddyzus. BpoyHoBckoe ABUKEHHE

43

CrpoeHue ra3000pa3HbIX, KUJIKUX U
TBEPJBIX Tel. XapaKTep ABUKEHHUS U
BSaHMOHeﬁCTBHﬂ JaCTHUIL B€UIeCTBa

bubmmoteka [IOK
https://m.edsoo.ru/ffOc4dc2

44

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KomngectBo BemectBa. [locTosiHHAs
ABorazipo

* Ponv M. B. Jlomonocosa 6 cozoanuu
AMOMHO-MOJIEKYNAPHO20 YYUEHUS.
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Temmneparypa. TeroBoe paBHOBECHE.

bubnunoreka LIOK

45 IlIxana Ienbcus https://m.edsoo.ru/ff0c511e
46 Pemrenue 3amau
47 Wneanpuplii ra3. 'a3oBble 3aKOHBI
48 VYpasuenue Menneneesa-Kianeiipona.
Pemenue 3anau
49 AOcoioTHas TemriepaTtypa. 3akoH JlaapToHa
50 N3omporueccsl B ueaqibHOM rase ¢ Bbu6moteka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
51 I'pacduueckoe npencraBneHne
M30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa
bubnuoreka [IOK
52 Octosrioe ypastierine MKT https://m.edsoo.ru/ffOc4fde
53 Pewenue 3amau
CBs13b a0COMIOTHON TeMIIepaTyphl
54 TepMozmHaMI/iquKoﬁ CI/\I’CTCMBI CO cpemHen
KHMHETUYECKOM SHEPTUeH MOCTYNaTeIbHOrO
TEIJIOBOTO ABM)KEHUS €€ 4aCTHIl
55 O06001IeHre U cucTeMaTU3aIKs 3HaHUN 110
teme "OcHoBbel MKT"
56 KontponbHas pabora o Teme "OCHOBBI
MKT"
TepMmonnHamMudeckas cucrema. 3agaHue
57 BHEIIHUX ycsioBu Ui T/ cucreMsl. bu6muoreka [JOK

Bremnue v BHyTpeHHUE TapaMETPBI.
[Tapamerpsl T/I cucTemsl Kak cpeqHue

https://m.edsoo.ru/ff0c5952
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3HA4YCHHUA BCIINYHUH, OIIMChIBAIOIINX e€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

59

60

Hynesoe Hauano TepMOAMHAMUKH.
CamornpousBomabHas penakcanus T/]
CUCTEMBI K TEIIIOBOMY PaBHOBECHUIO

Moenpb ueajpHoro rasa B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJIEIN

VYpasuenune MenzeneeBa-Knaneiipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

61

BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT0 HJICAJIBHOIO Ta3a.
KBa3ucratnueckue u HECTATUYECKUE
IIPOLIECCHI

62

OnemeHTapHast paboTa B TEPMOANHAMUKE.
Beraucnenue pabotsl o rpaduky npouecca
Ha pV-auarpamme

63

64

Tennonepenaua kak cnocod U3MEHEHUs
BHyTpeHHel 3Heprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

KOHBGKHI/IH , TCIUIONPOBOAHOCTD, U3JITYUCHHUC

bubnmorexa LIOK
https://m.edsoo.ru/ff0c5c36

65

KommuectBo TennoTsl. TemmoéMKOCTE Tea.
VY nenbHas U MOJISIpHAs TETUIOEMKOCTH
BEILIECTBA. Y IeJIbHAS TEMJIOTA CTOPAHUS
TOILTMBA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

66

Pacuér xonmyecTBa TEIIIOTHI IpH
Terioneperaye
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[Tonsarue 06 aguabatHoM mporecce. [lepBoiit

bubnunoreka LIOK

o7 3aKOH TE€PMOJIUHAMUKHI https://m.edsoo.ru/ffOc5efc
KomnmdgecTBo TermioThl u paboTa Kak Mephl
68 M3MEHEHHs BHyTpeHHeH sneprun T/
CUCTEMBI
BTopoii 3aKk0H TepMOJIMHAMUKY IJ1sI
69 PaBHOBECHBIX M HEPABHOBECHBIX IPOIIECCOB. bubmorexa LOK
https://m.edsoo.ru/ff0c6230
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bubnunoreka LIOK
KIII https://m.edsoo.ru/ff0c600a
71 MaxkcumanbsHoe 3HaueHue KITJI. Iukn
Kapno
72 Pewenue 3amau
DKOJIOTUYECKHE aCIIeKTHI UCIIOIb30BaHUS
73 TEIUIOBBIX aBUrareieil. Temiosoe
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
74 Pemenue 3agau
O060061IeHre U cucTeMaTu3alus 3HaHu#| 110
75 teMe "Tepmoaunamuka. Tennossle brbmmorexa [TOK
. https://m.edso0.ru/ff0c6938
MaIluHbI
76 KonrtponbHas pabora no teme bubmmnoreka HOK
"TepmoauHamuka. TerioBble MaIuHbl" https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBaHue U KOHICHCAIIHSI.
77 Hcnapenne u kunenue. Y 1enpHas TEIIOTa Bubmmorexa [IOK
https://m.edso0.ru/ff0c63b6
nmapooOpa3oBaHus
HacpiiieHHbIie ¥ HEHACHIIIEHHBIE MAPHI.
78 KadecTBeHHast 3aBUCHIMOCTD TNTIOTHOCTH U

AaBJICHUA HACBIIICHHOI'O Imapa OT
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TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOTr0 napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS B
AKHUJIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

bubnunorexa LIOK

7 OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edsoo.ru/ff0c64d8
80 Pemenue 3amau
TBépnoe Teno. Kpucraminyeckue u
81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmmorexa [JOK
https://m.edsoo.ru/ff0c65f0
KpHUCTAIJIOB
82 [1naBnenue u KpuctauMzanus. Y ienbHas Bbu6moreka [JOK
TertoTa miasienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
JHedbopmarnmu TBEpAOTO Tena. PacTsmkeHue u
83 cxkarue. Casur. Moy FOnra. TIpenen
ynpyrux aedopmanuii
TennoBoe paciMpeHne KUIKOCTeN 1
84 TBEPBIX T€J. AHTAPMOHU3M TEIUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBA
85 [IpeoOpa3oBanue sHEPrUM B Pa3z0oBBIX
nepexojax
bubmmoteka IIOK
86 YpaBHEHHE TILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
87 Pemenne 3amay
[ToBepxHOocTHOE HaTsKeHUEe. KanwspHbie
88 siBieHUs. J{aBlieHHne o UICKPUBIEHHON

MMOBEPXHOCTHIO XuaAKocTH. Dopmyra
Jlamtaca
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O06001IeHYE ¥ cUCTEMATU3aLUs 3HAHUI 110

89 TeMe "ArperaTHbIE COCTOSHUS BEIIIECTBA.
®da3oBble niepexo bl

90 KonrponsHast pabora o Teme "ArperarHsie
cocrosiHus BemecTBa. da3oBbie nepexopl”

DnexTpu3aius Tel U e€ IposBICHUS.

01 DIekTpuyeckui 3apsija. [IBa Buaa bubnmnoreka HOK
3JIEKTPUYECKUX 3apsaoB. [IpoBoaHUKY, https://m.edsoo.ru/ff0c6bcc
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92 DNeMEHTapHBIN 3JIEKTPUUECKUM 3apsia. bubmmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa https://m.edsoo.ru/ff0c6bcc

93 B3aumoneiictBue 3apsnoB. Toueunsie bubmmorexa [JOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/ffOc6ced

94 Pemenue 3amau

95 Dnextpuueckoe nojie. Ero aeiicteue Ha
AIEKTPUUECKUE 3aPs]IbI
Hanpsok€HHOCTE JIEKTPUUECKOTO MOJISI.

96 [IpoGHbIii 3apsz. JIuHuM HanpsKEHHOCTH bubmmnoreka HOK
AIEKTPUYECKOTO ToJIst. OTHOPOTHOE https://m.edsoo.ru/ff0c6df2
AIEKTPUYECKOE MOJIe

97 [ToTeHManbHOCTh JIEKTPOCTATUIECKOTO bubnmorexa LIOK
1oJsi. Pa3HOCTh MOTEHIIMATIOB U HAINPSKEHUE https://m.edsoo.ru/ffOc6f00
[loTenuumanpHas YHEPrUs 3apsiia B

98 BHCKTpOCTaTI/ILIeCKOI\IZ noJie. I1)'[0TeHuI/IaJ1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c7018
AJIEKTPOCTATHYECKOTO TOJIS
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTHU
99 MOTEHIUAJIOB JIJIsl AJIEKTPOCTATUYECKOTO

T10JI4
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[IpuHIUI Cynepno3uIuu 3JIEKTPUYECKUX

100 .
noJiei
101 Pemrenue 3amau
102 [Tone Toueunoro 3apsaa. [lone paBHOMepHO
3apsOKeHHON cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIOCKOCTH
104 [TpOBOIHUKH B JIEKTPOCTATUICCKOM ITOJIC.
YcnoBue paBHOBECHS 3apsAI0B
105 JIMDIEKTPUKHU U TIOTYITPOBOAHUKH B
ANEKTPOCTATUYECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0c7126
KOHJICHCATOpa
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB
108 [TocnegoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB
109 OHeprus 3apsHKEHHOI0 KOHAECHCAaTopa bubmorexa LOK
https://m.edsoo.ru/ff0c72c0
110 Pemenue 3amau
111 JIBr>keHue 3apsiKEHHOM YacTHUILIbI B
OJTHOPOJTHOM 3JICKTPHYECKOM TI0JIe
112 Pemenue 3amau
113 O06001eHre u cucTeMaTU3aIys 3HaHUH 110

Teme "DnekTpuueckoe mose"
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KonrponsHas pabora o teme

114 \ "
DJIEKTPUUYECKOE MOJIe
Cuia Toka. [TocTossHHBIN TOK. Y ClIOBHS
115 CYIIECTBOBAHUS IOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA
116 Hcrounuku Toka. Hampsikenue u 3/1C
117 3akon OMa 1t yyacTKa LIETH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTbH COMPOTUBIICHUS OJHOPOIHOTO
118 IIPOBOJIHMKA OT €r0 JUIMHBI U IIJIOIAN
MONIEPEUHOT0 CEYCHUS
119 VY aenbHOE CONPOTUBIICHUE BEIIECTBRA.
Pemenue 3agau
120 [TocnenoBarenvHOE, MapaIebHOE, bubnunoreka LIOK
CMEIIIaHHOE COECIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/ff0c74f0
121 Pacuér pa3BeTBIEHHBIX DIIEKTPUUECKHUX
ueneii. [IpaBuna Kupxroda
122 Pemenue 3amau
123 Pabora anexkTpuyeckoro Toka. 3akoH bubmmnoreka HOK
Jxoyns —Jlenna https://m.edsoo.ru/ff0c7838
124 Pemenue 3amau
125 MomHOCTh 37EKTpUYECKOro Toka. TemnoBas
MOIIIHOCTb, BBIJIENsIEMAsi HA PE3UCTOPE
126 Pemenne 3amay
197 O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE

HCTOYHHKA TOKa
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128 3akon OMa 1st MOJTHOM (3aMKHYTO) 1 bubmmoreka [JOK
AJIEKTPUYECKON LIeTH https://m.edsoo.ru/ffOc7ae0
129 Pemrenue 3amau 1
130 MoOIIHOCTh UCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanue 1
132 KonneHcarop B ienu moCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pertennie 3agau mo treMe "IlocTOSIHHBIN 1
AJIEKTPUYECKUM TOK"
135 Pemenue 3agau mo treme "llocTostHHBIN 1
AJIEKTPUYECKUM TOK"
136 Pemenue 3agau mo treme "llocTostHHBIN 1
AIEKTPUUYECKUN TOK"
137 O06o001eHre U CHCTEMATH3aLKs 3HAHUH 110 1
teme "[1oCTOSIHHBIN PJEeKTPpUYECKUd TOK"
138 Kontponbnas padota o teme "IlocTossHHBIN 1
ANEKTPUUYECKUN TOK"
DneKTpuUecKas MPOBOANMOCTD Pa3THIHBIX
139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX. 1
CBepXxnpoBOJIUMOCTb
DNEeKTPUUECKUN TOK B pacCTBOpaX U
140 pacmuiaBax 3J€KTpoiauToB. 3akoHbl Dapanes 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c82ba
JUTSI DJIEKTPOJTH3a
141 DnexTpuuecKuii ToK B razax. [lmazma 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c84ae
142 DneKTpuUecKuil TOK B Bakyyme. BakyymHbie 1

npubopsI
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143

144

DNEKTPUUECKUN TOK B MOTYIIPOBOJHUKAX

[TorynpoBOAHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

145

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKA U HAIPSKEHUS B
LEMH TOCTOSTHHOTO TOKA MPH MTOMOIIN
aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX
pubopoB" wiu "3HAaKOMCTBO ¢ IIUPPOBOIt
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB"
Wucrpykrax no T/b (MOT Ne 055-2023)

Du3nyecKuil MPaKTUKYM TI0 TeMe
"U3yueHre HepaBHOMEPHOTO JABUKCHUSI C
IEJTBIO OTIPE/ICIICHHUsI MTHOBEHHOM
ckopoctH"

Wucrpykrax o T/b (MOT Ne 055-2023)

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHus Ipu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH" MM
"UccnenoBanue 3aBUCUMOCTH ITYTH OT

BpPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUU"

Wucrpykrax mo T/b (MOT Ne 055-2023)

Pu3NYECKU IPAKTUKYM 110 TEME
"N3MepeHne yckopeHHsi CBOOOIHOTO
nanenus” win "M3yyeHue nBH>KeHU Tena,
OpOILIEHHOTO0 TOPU30HTAIBHO"
Wucrpykrax mo T/b (MOT Ne 055-2023)
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149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"M3yuyeHue NBUKEHUS Tella 0 OKPYKHOCTH
C IOCTOSTHHOM 10 MOJTYJIF0 CKOPOCTBIO" MIJIH
"MccnenoBanue 3aBUCUMOCTH MEPUOJIa
oOpallleHus KOHMYECKOro MasiTHUKa OT €ro
napamerpos”

Wucrpykrax no T/b (MOT Ne 055-2023)

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHune paBHOIEUCTBYIOIIECH CUIIBI IPU
JIBUKEHUH OpyCKa M0 HAaKIIOHHOMN
mwockoctu" win "IIpoBepka runoTessl o
HE3aBMCHUMOCTHU BPEMEHU JBUKEHUS OpycKa
10 HAaKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”

Nucrpykrax mo T/b (MOT Ne 055-2023)

151

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3HOBOM 00pasiie, OT ux jaepopmanun"
i "V3ydyeHne NBUKEHUs CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOI uepes
nérkuit 6mok"

Nuctpykrax mo T/B (MOT Ne 055-2023)

152

Pu3nYeCcKUil NPAKTUKYM IO TEME
"U3mepenune kodhduimenta TpeHus mno
BEJIMYMHE YTIIOBOr0 KO3 HIreHTa
3apucumocTt FTp(N)" wnu "MccnenoBanue
JBM>KEHUS OpyCKa 110 HAKJIIOHHOM IIIOCKOCTH
C epeMeHHbIM KOA(PULIMEHTOM TpeHUs"
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unu "V3ydenue NBHKEHUsS Tpy3a Ha Bajly ¢
TpeHueM"
Hucrpykrax o T/b (MOT Ne 055-2023)

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
ninu "KoHCTpyHpOBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "N3ydenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
Ioaas onops"

Wucrpykrax no T/b (MOT Ne 055-2023)

du3nuecKuil MpakTUKYM 110 TeMe
"M3MepeHune uMITyJibca Tena o TOpMO3HOMY
nytu" unu "M3Mepenue cuibl TATH,
CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOMIHOCTU cUJibl TAru" win "CpaBHEHHE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue COXpaHeHUs
UMITyJIbCA IIPU YIPYTOM B3auMojaencTBun"
niu "M3MepeHne KHHETUYECKOM dHEpTrun
Teja 110 TOPMO3HOMY ITyTH"

Nuctpykrax mo T/B (MOT Ne 055-2023)

155

@uU3NYECKU NPAKTUKYM 110 TEME
"M3yueHrne n30TepMUUYECKOTO Mporecca
(peKOMEeHI0BaHO UCMOJIb30BaHUE IU(POBOI
nabopatopun)" wim "M3ydyeHne u30XOpHOTro
nporecca” win "M3yuerne n300apHOTo
npouecca” nin "IIpoBepka ypaBHEeHUs
cocTOsTHUS"
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Wucrpykrax no T/b (MOT Ne 055-2023)

156

157

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaenbHON TenI0EMKOCTH" U
"UccnenoBanue mpoiiecca OCThIBaHUS
BeuiectBa" wiu "MccienoBanue
anguabaTtHoro npouecca” nwin "U3ydenue
B3aMMOCBS3HM SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKuakocren"”

Nucrpykrax mo T/b (MOT Ne 055-2023)

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN UCTTapEHUs
xuakocren" uium "M3mepenue yaenbHOU
TEIUIOTHI IJ1aBJIeHus Jbaa" uin "U3yuenue
CBOMCTB HACBHIIIEHHBIX TTAPOB'" WIIN
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/IyXa M OLIEHKAa MacChl IapoB B
nomenieHun". Msmepenue kordduimenta
MMOBEPXHOCTHOT'O HATSKEHUS

Nucrpykrax mo T/b (MOT Ne 055-2023)

158

Pu3HYECKU IPAKTUKYM I10 TEME
"Habmroienue npeBpaieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3MydeHus ceeroaunona’ wim "M3yuenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
KoHAeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIUANIOB (HANPSKEHUs) IPH
MIOCJIE0BATEIBHOM COEIUHEHUHT
KOHJIEHCATOpPOB"

48




Wucrpykrax no T/b (MOT Ne 055-2023)

159

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3Mepenue yienbpHOoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIIN
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPsDKEHUS U1 JIaMITbl HaKaTuBaHUs"
Hucrpykrax mo T/b (MOT Ne 055-2023)

160

161

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue snexrponusa" uiam
"N3mepenue 3apsiia 0IHOBAJIEHTHOIO HOHA"
nnd "ccnenosanue 3aBUCUMOCTH
COIIPOTHUBIICHUSI TEPMOPE3UCTOPA OT
temmnepatypbl” win "CHITHE BOJbT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"
Wucrpykrax mo T/b (MOT Ne 055-2023)

PesepBHeliit ypok. O6o01ieHne u
CUCTeMaTH3allusl 3HaHH 10 TeMe
"KunemaTtuka"

162

PesepubIiil ypok. O6001eHIE 1
CUCTEMAaTH3aIHsI 3HAaHHUH 110 TeMe
" lunamuka"

163

164

Pesepubiil ypok. O6001eHIE 1
cucTeMaTu3anus 3Haguii no teMe "CrtaTHka
TBEpAOro tema"

PesepBHeliit ypok. O6o01eHne u
CUCTEMATH3AINA 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

49




PesepBHelil ypok. O6o0IeHHE 1
165 cucreMaru3anus 3HaHui 1mo reme "OCHOBEI 1
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

PesepBHelil ypok. O600mIcHHE 1
166 CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe 1
"TepmoanHamuka. TeraoBsie MAIUHbI"

PesepBHbIil ypok. O600ICHHE 1

167 CHCTEMAaTHU3allMsl 3HAHUH 110 TeMe 1 bubnuoreka [{OK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/ff0c88be

®da3zoBbIe niepexoabl"”

PesepBHrlil ypok. O6o01ieHue u

. bubnuoreka [IOK
168 cUCTEMAaTH3AalNs 3HAHUH 10 TEME 1

https://m.edsoo.ru/ff0c8a8a

"DnexTpuueckoe moie"

PesepBHrlil ypok. O6o01ieHue u

. bubmmoreka [JOK
169 cUCTEMAaTH3AalNs 3HAHUH 10 TEME 1

https://m.edsoo.ru/ff0c8c56

"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"

PesepubIiil ypok. O6001eHIE 1

170 cucreMarusaius 3Haguii mo treme "Toku B 1 brbsmorexa LIOK
) " https://m.edsoo.ru/ffOc8f6c
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 8 16

*Peanusayus Kanenoaproeo niana éocnumamenvuou pabomoet MAOY Jluyeii Ne39 na yposne ocnognoz2o obwe2o obpaszosanus (Pabouas
nPOCPAMMA 80CHUMAHUSL
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. KacesnoB B.A. ®usuka. 10 k1. YrryOneHHBI ypOBEHb: YICOHUK/

B.A.KacesaH0B. — 6-¢ u3n., crepeotun. — M.: JIpoda, 2018.
METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA

1. KacbsiHoB B.A. ®@usuka. 10 k1. YrinyOneHnsiid: MeTogundeckoe nocooue/ B.A.
KacwsinoB. —M.: [Ipocda, 2018.

2. KacwsinoB B.A. ®@usuka. 11 k1. YrayOneHHslit: MmeToaudeckoe nocooue/ B.A.
Kacesanos. -M.: [Ipoda, 2019

3. KacesiHoB B.A. KontposnbHbie paboThl kK yueOHUKY « Dusnka. YTiryOneHHbIH
ypoBenb. 10 knace»/ B.A. KacesiHoB, JI.IT. Momeiiko, E.D. PaTtonns —M..:
Hpoda, 2018.

4. KacesanoB B.A. KontponbHbie paboThl K yueOHUKY «Duzuka. YriryOneHHbIN
ypoBenb.11 knaccey/ B.A. Kaceanos, JI.II Momeiiko, E.3. Patouns —M.:
Hpoda, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. https://m.edsoo.ru

2. https://www.yaklass.ru/

3. https://resh.edu.ru/
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