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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€TtoMm (enepaibHONM paboueil mporpamMMmbl BocnuTanus U Kouueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpeaenser o0s3aTeNbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEpP)KaHUHU, OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPO(ECCUOHATLHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHMM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCs, OCBOUBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM HA YIrIIyOJIEHHOM
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 mo ¢u3MKe HE CKOBBIBACT TBOPUECKYIO WHUIIMATUBY YUUTEJICH H
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNas 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 U SBICHMM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/I MO3HAHUS MPHU BHITIOJHEHUN UMHU YUYE€OHBIX UCCIIET0OBAHU M.

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
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

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

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOo€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM 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 TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKON 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akropa ydeOHoro mpoiecca. [ns yriyOonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuszanuud (QuU3Myeckoro mpakTukyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCSL B Mpoliecce u3yueHus pazzaena (temsl). IIpu stom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmporpamme 1o (¢u3MKe CUCTEeMa YYCHHUYECKOTO OSKCIIEPHUMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHaleHWs KaOuwHeTa ¢usuku. Ilpm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3a/1ay
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE ISl BBIMOJHEHHUS YKa3aHHBIX B MPOTpaMMeE TI10
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BUJIE€ HU(POBBIX Ja0OpATOPUIL.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJE MO3HaHUS U (POpMUPOBaHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMuUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCTOJIb30BaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccHOHaIbHON JIESITEIbHOCTH, CBS3aHHBIX C (U3MKOM, TOATrOTOBKA 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 3HAHUM 00 OOUIUX (PU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

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

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

HOHMMaHUE (PU3NYECKMX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJIENICHMS] TOCTOBEPHOCTH MTOJIYYEHHOT'O pPe3yJIbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha YypOBHE CpegHETro O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

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

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JTA0OPATOPHBIX pabdOT W ONBITOB C YYETOM HMHIWBUAYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  puznueckux  BeauuuH  (aOcCoyifOTHAs U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHOW HAYyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit skcnepumenm, nadopamopuvie pabomwl, npakmuxym. C
npumeHnenuem yughpoeoii nadbopamopuu.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOpPEHUE MATEPHAIBHOM TOYKH, MX MPOCKIMM HA OCH CHCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOrO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeiayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO31yXe U B pa3pe’KeHHOM MPOCTPAHCTRBE.

HaGmionenune naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHM, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopuvie pabomwl, npaxkmuxym. C
npumeHnenuem yughpoesoii nadbopamopuu.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

M3mepeHne yCKOpEHHs MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOIb30BaHuE U(ppoBOH 1ab0paTopun).

WN3yuenue [BWXKEHHMsSI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJIbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

WN3yueHnue IBHKEHHS Tella MO OKPY)KHOCTH C IOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.



HccnenoBanne 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucteMsl otrcu€ra. [IpuHiuun
oTHOocuTenbHOCTU ['anmunes. HemnepuumanbHble cUcTeMbl OTCUETa (ompenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToOHa 111 MaTepraibHON TOYKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUAITBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALMOHHON H
UHEPTHOU MacCCBHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckod MmUpoThl. JIBUXKEHUE
HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, nBukyuierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpPOTHUBICHUS NPHU JABWKCHUM Tela B
KUJKOCTH WJIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenne qBuKEHUS TNl B MHEPIUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLUUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOJICUCTBHUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padvomot, npakmuxym. C
npumeHnenuem yughpoeoii nadbopamopuu



N3mepenre paBHOACHCTBYIOUIEH CUJI NIPH JBHXKEHHH OpycKa MO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHMOCTH BPEMEHU JBIKEHUSI Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcCCHI.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

N3ydyeHnne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
nErkuii OJIOK.

N3mepenue koddduirieHTa TpeHUSI MO BEJIMYMHE YIJIOBOro KodhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydenune nBuxkeHHs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [loctymarenbHoe W BpallaTelibHOE JIBHXKCHHE
TBEpAOrO Teja. MOMEHT CWIbl OTHOCHTENIBHO OCH BpamleHus. [lmedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpIOMY Tenty. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HEyCTONYMBOE, 0€3pa3IMUHOE paBHOBECHE.

TexHuuecknue yCTpOHCTBA W TEXHOJOTMYECKHE IPOLECCHl: KPOHIITENH,
CTPOUTEIbHBIN KpPaH, peIIETUYAThIE KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bubr paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopuvie pabomwt, npakmuxym. C
npumeHnenuem yughpoeoii nadbopamopuu.

HccnenoBanne yclOBUI pPaBHOBECHS TBEPIOrO TeEa, HMEIOMIETO OCh
BpAILICHUS.

KoHcTpynpoBaHne KpOHIITENHOB U paCUYET CUJI YIPYTOCTH.

N3ydeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEPUAIbHBIX TOYEK. LleHTp Macc
CHUCTEMbI MAaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMnynbc CHIIBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



PabGoTta cuiapl Ha MajJoOM M Ha KOHEYHOM IepeMelleHuu. [ 'paduyeckoe
MpeCcTaBlIeHuE PaObOThI CUJIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU DHEPIUU MaTepUaIbHON TOYKHU.

[loTeHunanbHble W HENOTEHUMAJbHbIE CHWIBL. [loTeHUManbHAs HHEPTHUS.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
JHEprus Tejla B OJHOPOAHOM TIpaBUTALlMOHHOM nosie. lloTeHumanbHas >HEprus
TeJa B IPaBUTALMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpU U BHE Iiapa). Bropas
KOCMUYECKasl CKOPOCThb. TpeThbst KocMUYECKast CKOPOCTb.

Cs3pb  pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKOu
SHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM s HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SJHEPTUU.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PaKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MUCTOJIET, THPOCKON, (QUIypHOE KaTaHuE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

N3Mepenne MOIIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3auMHbIe TIpeBpallleHUs] KUHETUYECKOW WM TOTCHIMAIBHOW SHEPTUU MPH
JNEUCTBUHU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IMaJICHUU.

Yuenuueckuit skcnepumenm, nadopamopuvie pabomwl, npaxmuxym. C
npumenenuem yupposoii 1adopamopuu.

N3mepenune nMmiyinbca Teia 1o TOpMO3HOMY Iy TH.

W3MmepeHne cuibl TITH, CKOPOCTH MOJENN 3JIEKTPOMOOWIIS M MOLIHOCTH
CHUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HcenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBHM.

N3mepenne KNHETHYECKOW JHEPTUH Teja 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAJIBHON 3HEPTUU NPYKUHBI ¢ PabOTOMN CHJIBI
TPEHHUSL.

Onpenenenue padOThl CUIIBI TPEHUS IMPH JABMXKEHHMM Tejla 10 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MouiekyasipHasi pu3nKa 1 TEPMOAMHAMHMKA.



Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Juddysus. bpoyHOBckoe ABWXKEHHE. XapakTep
JBIDKCHUSI U B3aUMOJCHCTBMSI 4YacCTUI[ BellecTBa. Mojenum CTpOEHUsi Ta3o0B,
KUJKOCTEH W TBEPIBIX Ted U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX
Mozeneii. Macca u  pasmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenbs uaeaJbHOTO Tra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcosoTHAS
temreparypa (mkaia temneparyp KenwBuna). 3akon JlansToHa. M3omporeccsl B
UeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiectBa. [ 'paduyeckoe
npeJ/iCTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXKIy JaBJICHHEM ©  CpeJAHEH  KUHETHYECKOW  DHeprueiu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON TEOPUH UCaTHLHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKON SHEPTHEN OCTYNATEIBHOTO TEMJIOBOIO ABUKEHHUS €€ YaCTHL.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, Moy4eHue HaHOMaTepUasoB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Buneoponnk ¢ 3anuchio pearibHOro OPOYHOBCKOTO ABUKCHUSI.

Juddy3us xuakocTei.

Mogens onbita IITepHa.

[IputsxeHne MONEKyJI.

Mogenun KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneqoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaxmuxym. C
npumenenuem yupposoii 1adopamopuu.

UccnenoBanne mpoliecca YCTAHOBIICHHS TEIUJIOBOIO pPAaBHOBECHSI IMpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOU BOJIOM.

N3ydenne wu30TEepMHUUECKOro Ipolecca (PEKOMEHJIOBAHO MCIOJIb30BAHUE
udpoBoii TabopaTopun).

N3y4yeHue n30X0pHOro mnporecca.

N3ydenune nzobapHOro mpoiecca.



[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEpPMOJUHAMUYECKON CUCTEMBbI. BHelHne U BHyTpeHHHUE napaMeTpsl. Ilapamerpsl
TEPMOJIUHAMUYECKOW CUCTEMBbI KaK CPEIHUE 3HAYEHUSI BEIIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. (CamMonpoW3BOJIBHAS — pelakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpPAaBHEHUN:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HUE JJis BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJIENIW: HU3Kas KOHIIEHTPAIUsSl YacTHll, BHICOKHE
TeMnepaTypbl. BeipaxeHnue 1y BHyTPEHHEW 3HEPIUU OJHOATOMHOTO HJI€aTbHOIO
rasa.

KBazucratnueckue U HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Beruncnenue paboTel mo rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cmoco®0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepiieHusi paboTel.  KonBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAenbHass U MOJISIpHas
TEIJIOEMKOCTH BellecTBA. YpaBHeHME Maliepa. VYaenbHas TEmIoTa CropaHus
ToriuBa. Pacu€r konmmyecTBa TEMJIOTH TMpH Termonepenave. [loHstue 006
aanabaTHOM Tpolecce.

[lepBblii 3akOH TepMOAWHAMHKH. BHyTpeHHssa osHeprud. KomandecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  OSHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMHUKH [Jii PABHOBECHBIX IIPOIIECCOB: YEPE3
3aJJaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI ITPOXOJIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKHA JUI1  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IepeaTh TEINIOTY OT OoJjiee XOJ0IHOTO Tesla K Oojiee HarpeTomy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs mprUpOaHBIX TPOIECCOB.

[TpuHumner gectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTHEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJOJWIbHUK,
KOHJIUIIMOHEP, AU3CNIbHBIA W KapOIOpPATOpPHBINA ABUTATENM, MapoBas TypOuUHA,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOHOB C



WCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA TSt
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenne temnepaTypsl Ipu aiuadaTUYECKOM PACIIUPEHUH.

Bo3nymiHoe orauso.

CpaBHeHME yAECTBHBIX TEILNIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit skcnepumenm, nadopamopuvie padoomwr, npaxmurxym. C
npumeHnenuem yughpoeoii nadbopamopuu.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BELIECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA U
TEMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoobwl.

[TapooOpazoBanne u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUIOTa TapooOpa3oBaHUs.

HacpimienHele W HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCUMOCTH
IUIOTHOCTH W JAaBJEHUS HACBIIICHHOTO Napa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypPhbl KUIIEHUSI OT JIaBJICHUS
B KUJKOCTH.

BrnaxHocth Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
KpuctauioB. IlnaBneHne W KpucTau3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyOnmumarnus.

Hedopmanum TBEpAOTO Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacuupeHue XUIAKOCTEH U TBEPABIX T, 00bEMHOE M JTMHEHHOE
pacipenre. AHTApMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BENIECTBA KaK IPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEPEX0aax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOE HaTsKeHHE. K0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kanunnspusle aBnenus. J[aBneHne noa UCKPUBJIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCHI:  KUJIKUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.



Jemoncmpayuu.

TemnoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenne. Kunenue npu noHm>X€HHOM J1aBJICHHM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKECHUS.

OMNBITHI ¢ MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

Ha6monenue manbix nedopmanuii.

Yuenuueckuit skcnepumenm, nadopamopuvie pabomwl, npaxkmuxym. C
npumeHnenuem yughpoesoii nadbopamopuu.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenre aOCOMIOTHON BIIAXKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
OMEUIEHUHU.

N3mepenue koddPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBUCUMOCTH  JedopMmalii  PEe3UHOBOrO  o0pasla ot
MPUWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe nosne.

OnekTpu3auust Tel U €€ MPOSBICHHUA. OJJNEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUUYECKUX 3apsfaoB. I[IpoBOAHMKM, HOHMAJIEKTPUKA U  MOIYHPOBOJHUKHU.
DNEeMEHTApHBIA BJIEKTPUUYECKUN 3apsAl. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIO
3apsaa.

B3aunmopeiictBue 3apsanoB. Toyeunsie 3apsapl. 3akoH KynoHa.

Onektpudeckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

Hampsix€aHocth  amexTpuueckoro  moins. [IpoOuenid  3apsna.  Jluaum
HaMpsHKEHHOCTH AJIEKTPUUECKOTO 1osisi. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpsbkeHue. lloTeHnuanbHasi 3HEprust 3apsga B DSJIEKTPOCTATUYECKOM TOJIE.
[ToTeHuuan snexrpocTaTuyeckoro mojsi. CBA3b HANMPS)KEHHOCTH OIS M Pa3HOCTHU
MOTEHIMANIOB JIJI1  DJIEKTPOCTAaTHUYECKOTO MoJisi (Kak OJIHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).



[TpuHIUI Cynepno3ulny dIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsKEHHOro mno oObéMy Imapa. Ilone paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTH. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX TOJEH MU
SKBUIIOTCHIIUAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PABHOBECHS 3apsIA0B.

JIMPNEKTpUKHU B AIEKTPOCTATUYECKOM HoJIe. JlupnexTpudeckast
ITPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE coeMHEHNE KOHIEHCaTOpoB. [locnenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckne yCTPONCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHE DIIEKTPONpPHOOpPOB,
KOHJIeHCaTOphI, reHeparop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTpUYECKOE TI0JIE IBYX 3aPSA/KEHHBIX IJIACTHH.

Mopensb anexTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOHUKH B 3JEKTPUUECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

Y CTpolcTBO U JEUCTBUE KOHCHCATOPA IOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOro MOJIs 3apSKEHHOT0 KOHJEHCaTopa.

3apsiika U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopmuvie padomot, npakmuxym. C
npumenenuem yupposoii 1adopamopuu.

OueHka cuj B3auMOJACHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaiiieHust SHEPTHH 3aPsHKEHHOTO0 KOHICHCATOPa B SHEPTHIO
W3JIy4YCHUS CBETOANOMA.

N3ydenne nporekanus ToOka B LE€MU, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3HoCTH MOTEHIIMAJIOB (HampspKeHUs ) pu
IIOCJIEA0BATENILHOM COEIMHEHUN KOHIEHCATOPOB.

HccenenoBanne paspsiaa KOHAECHCATOPA Y€pe3 PE3UCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuil mok.



Cuna Toka. IlocTosiHHBIN TOK.

VYcnoBus CylIeCTBOBAaHMS IOCTOSHHOTO JJIEKTPUYECKOrO ToKa. VcTouHmkn
toka. Hanpsioxkenne U u DJ1C &.

3akoH OMa 1 y4acTKa LETH.

DIIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHMOCTD CONIPOTHUBIICHUS
OIHOPOJHOrO MPOBOJHMKA OT €ro JUIMHBI U IUIOMIAAW IIONEPEYHOTO CEUYECHUS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, NMapaJLIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBnEHHBIX AekTpudeckux neneit. [lpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JEKTPUYECKOTO TOKA. TerngoBas MOIIHOCTb, BbLAENsIEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW Iienmu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonzeHncaTop B e NOCTOSHHOTO TOKA.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKUE TIPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3Mmepenue cuiibl TOKa U HaNPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HAIpsDKEHUs I PE3UCTOPA,
JIaMIIbl HAKQJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTb COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT IJIMHBI,
IUIOIIAJM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COIPOTUBIICHUS IPU ITOCTOSHHOM
HaIPSKCHUU.

[Ipsimoe nzmepenne DJ]C. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKAY IOJKOCAMH MCTOYHHMKA TOKa
OT CUJIBbI TOKA B LIECIIN.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaxmuxym. C
npumenenuem yupposoii 1adopamopuu.

NccenenoBanne CMEMAaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaeapHOro CONpoTUBIICHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui JIAMIIBI
HAKaJIMBaHUs.

VYBenuueHue npejaena u3MepeHus amnepmMerpa (BOJbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHUS UCTOYHUKA TOKA.



Uccnenoanne 3aBucumocty DJ[C raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MPU KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJKOCAMH MCTOYHHMKA TOKa
OT CUJIBbI TOKA B LIEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ pazruunsix cpeoax.

DJIEKTpUYECKass MNPOBOJAMUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJIBIX METAJUIOB. 3aBUCHUMOCTH COINPOTUBICHUS METAIJIOB OT
TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobGcTBeHHas u MpUMECHasI MPOBOJUMOCTD
noJiyripoBoAHUKOB. CBoMcTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHUUECKAS IUCCOLMAIS.
Onektponus. 3akoHsl Papajes 1 FIEKTPOIIN3a.

DNIeKTpUUYECKU TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUNBI CAMOCTOSATENIBHOTO pa3psiaa. Monuus. [1nazma.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MNPUMEHEHHUE: Ta30pas3psiIHbIe
JaMIIbI, AJIEKTPOHHO-TydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOI, CBETOAMON, TalbBaHWKa, padUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHblI 35ekTpoausa dapanes.

HckpoBoli pa3psaa 1 MpoBOAMMOCTh BO3/1yXa.

CpaBHeHUE MPOBOAUMOCTH METAIIIIOB U MOIYIIPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nadopamopmuvie padomot, npakmuxym. C
npumenenuem yupposoii 1adopamopuu.

Hab6monenue snekTposusa.

N3smepenue 3apsaa OqHOBAJICHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTA  CONPOTHUBIICHUS ~ TEPMOPE3UCTOPA  OT
TEMIIEPaTYPBHl.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nYeCKU MPAKTHKYM.

Crioco6b1 m3Mepenus: GU3NIECKUX BEITMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
1 U(QPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.



AOCOIOTHBIE M1 OTHOCUTENIbHBIE OTPEIIHOCTA U3MEPEHUN (DU3UUECKUX BEJIUYUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHue KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(u3nuecKuX BENMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHHYECKUH  IKCIIEPUMEHT,
nab0paTopHbIC pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYHIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmnvie nonamus, C64A3aHHblE C U3YYEHUEM MEMOO008 HAYUHO20
no3HanuA: SABIICHUE, HaydHbId (DakT, rumnoresa, (umyeckas BeJIWYMHA, 3aKOH,
TEOpus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBaHUE, MOJElb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHBIE PUOOPHI, IU(poBas 1adopaTopus.

Mamemamuxka: pelieHue CUCTEeMbl ypaBHeHHMU. JluneiHas QyHKIus,
napabosna, runepboia, X rpa@ukd U cBoiicTBa. Tpuronomerpudeckue ¢yHKIHUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX IPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B )KUBOU Ipupoae, 1udpgysus, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHM3MOB, TEIJIOBOE 3arps3HEHHME OKpYKarolled cpenbl,
yTUian3anusi OMOOPraHMYECKOro TOIUIMBA JJIs  BBIPA0OTKH  «TEIJIOBOW» U
AJIEKTPOIHEPT U, IOBEPXHOCTHOE HATSHKECHUE U KAWJUISIPHBIC SIBJICHUS B IIPUPOJE,
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHME BEIECTBA, CTPOECHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSAPHAs Macca, IIOJyYeHHE HAHOMAaTepHalIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEN U Ia30B, JKUJAKHE KPUCTAIUIBI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JEKTPOJIUTUYECKAs] AUCCOLUALINS, TaJbBaHNKa, YIEKTPOHHAs
MUKPOCKOI .

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHUI C HCIIOJIB30BAHUEM MEXaHHU3MOB,
Y4€T CyYXOr0 M IKHJIKOIO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUUH
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M JPYIHE), ABUIATE]b BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsI COBPEMEHHBIX MAaTEepUaoB, B TOM YHCJIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHUOOPOB,
ra3opaspsaHbIe JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCTIUTAHMSA:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX I'PaXKJAHCKOI'O
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIMTAHMSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o cC(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MTOBEACHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

ICTETHYECKOIr0 BOCIIUTAHMSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.
TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOp OyaylIel npodeccun U pealn30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e COPMUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpbl, OCO3HaHUE TJI00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUM B OKPYXXAOUIEH CpeAe Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 1O (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTENHbHOCTh UHINBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
* OTIPEJICNIATh TENH JEATEIBHOCTH, 3aJaBaTh TMapaMETPbl M KPHUTEPUH HX
TOCTH)KCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTH, OIICHHBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeIbCKHe TeiCTBUS:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATHUSIMH U METOJAMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOZOB  pemieHus  3a7a4  (PU3NYECKOTO  COMep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE TPU CO3JaHUU YYCOHBIX MPOEKTOB B 0O0JACTH
buzuky;

 BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTU3UPOBATh IIOJYYEHHBIE B XOJE€ pCUICHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHYECCKHU OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHOOPETEHHBIN OIIBIT,

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABBIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBATDH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHHUS B Pa3IUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMvmyHHKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1elCTBUS:



¢ OCYLIECTBIATh OOIEHHE Ha ypokKax (HU3MKM U BO BHE-YpPOUHOM
NEATEIbHOCTH;

e paCNO3HaBaTh NPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalldd M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U HUCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUAYAIBHOU
paboThI;

¢ BLIOUPATh TEMAaTUKY M METOAbl COBMECTHBIX JACUCTBHI € yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaK0T0O WiIeHa KOJUIEKTUBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTbH U
KOOpIMHUPOBATh JEHUCTBUS N0 €€ JOCTHKEHHUIO: COCTABIATH IIJIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpe/JIaraTh HOBBIE NPOEKTHI, OLIEHWBATh HUIEU C TO3UIUU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEACHHUE B PA3JIUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS] PACUYETHBIX U KAaYECTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUSI MPAKTUYECKON pabOThI ¢ y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e ICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTUPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTb 34 PELICHNUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIHMH B 00IacTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS 110 KX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e IPUHUMATH Ce0s1, TOHUMAs CBOU HEJIOCTATKU U JOCTOUHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS YpOBHS CcpeaHero oOmero o0pa3oBaHUS Y  OOYyYarOIIUXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOUAIOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
ycIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIONIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

HpeI[MeTHLIe PE3YyJdbTAaThI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIMIUXCS YMEHUI:
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3MuecKkol TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

e pa3NUYaTh YCIOBUA MPUMEHUMOCTH MoOjieNiel (pU3MUeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAIbHAS cUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJUTMYECKOT0) TeJa, UACAIbHBINA T'a3, TOUCUHBIN 3aps]l, OJJHOPOAHOE
AIEKTPUUYECKOE TOJIE;

epazMuaTh yCIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTM3UPOBATh M OOBSICHATH MEXaHHUYECKHE TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TPUHUMUN  OTHOCUTENBbHOCTH [ammnes, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocaHoBHble monoxkeHus MKT u 3akoHBI MONEKYJISpHOW (U3UKKA W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPruey TEMIOBOTO JBMKECHUS €0 YacCTHIl, CBA3b JABJICHHS WICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3YSl OCHOBHbIC
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUHUIN CYNEPHO3UIIUHA DIICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMOJB3YyS BEJIUYUHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSKECTH, CUJla YNPYroCTH, CWjia TPEHHUsl, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOIO rasa, padoTa UACaJIbHOrO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHLHAI 3JIEKTPOCTATUYECKOrO IOJ,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS AIEKTPUUYECKOTO TOJIS
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUIEHUEe U
KOHJICHCAllMs, IUIABJICHUE W  KPUCTAUIM3ALMS,  HANPaBICHHOCTb
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

o IPOBOJIUTH MCCJICOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pE3YyJbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpATh ONTHUMAIBHBI METOJ M3MEPCHHS, OICHUBATH AOCOJIOTHBIE H
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPEIOKEHHOW THUIOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
NOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTAaTyce MPEIJIOKCHHOM
TUIIOTE3bI;

e COOJTFO/IATh TpaBUjIa 0E€30MACHOTO TPYJia MPHU MPOBEJICHUU UCCIICIOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epeliaTh pacyCTHBIC 3aJla4yd C SIBHO 3aJaHHOW W HESABHO 3aJJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJb30BAaHUU MAaTEMAaTHUYECCKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e pEIIaTh KAYECTBEHHBIC 3a]]a4M, TPEOYIOIINe TPUMEHEHHS 3HAHUI U3 Pa3HBIX
paszenoB Kypca (GU3MKM, a TaKkKe HWHTErpallud 3HAHUW W3 JPYTrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JIi OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTU3UPOBATh M OILIEHUBATH MOCJECACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEHIIeTO pa3BUTHS YEIOBEYECKOTO
o01IecTBa;



e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HYECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKU M MpeAbsSBICHUS Y4eOHOH W
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHMH, TaK M HA OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOIHEHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

o IPOSIBJISITh MOTHBAIMIO K Oynymieid npodeccuoHaIbHOW IEITeNTbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHUECKOM, COIUaTbHOM
U ITHYECKOM cdepax AesTENbHOCTU YeNIOBEeKa, POJib U MECTO (U3HKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3HPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (DYHKIUNA (U3UIECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3MUECKUX TeNl U MPOIECCOB
(sIBJI€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTHYeCKUM MAasITHUK, WJIeaJbHbIN
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, uJeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHATIM3UPOBATh U OOBACHATH DSJICKTPOMATHUTHBIE MPOLECCHl W SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUMHM, npaswio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOLIECCHI U SBJICHUS, UCIIONb3YS
NOJIO)KEHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  ODUHIITEHHA I
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

e ONUCHIBATh (DU3UYECKUE TMPOIECChl M SIBJICHUS, HCIONb3YS BEIUYUHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJBIKYIAsl CHJIAa CAMOUHAYKLUH, HHEPrHsi MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTEphEpeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThl J1a3epa;

e OIIPEJIEIATh HAIPAaBICHUE HWHAYKIMM MAarHATHOTO IO IPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

e CTPOUTH U300pakeHHe, CO3/]aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JINH30H, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e [PUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE TOHATHS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
HCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, MpPU 3TOM KOHCTPYUPOBAThH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

¢ [IPOBOJINTH KOCBEHHBIC H3MEPEHUsT (UINUECKUX BEIMYUH, MPH OTOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEUIONKESHHON TUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHaJTU3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e OTIMICHIBATH METOBI IOJyUYEHUSI HAYYHBIX aCTPOHOMUYECKHIX 3HAHUMH;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

epellaTh pacYCTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKue MOJENH, OTBEYANIINE TPEOOBAHUAM 3aJa4yd, TPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PELICHUS C YYETOM IMOJIYYEHHBIX
pe3yJbTaTOB;

e pellIaTh KAYECTBEHHbIE 3a]]aul, TPeOyIOIINe NPUMEHEHHSI 3HAHUM U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

* ICIIOJIb30BAaTh TEOPETUYECKUE 3HAHHUA JJI1 OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHATM3UPOBATh U OLICHUBATH IMOCIEACTBU OBITOBOM M MPOU3BOACTBEHHOM
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3UIMNA SKOJIOTMUECKON O€30MacHOCTH, MPEACTABICHUHM O PallMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (PU3HUECKOro
COJICp>KaHMUsI C UCIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMaluK, TMOJIYYEHHOM W3 pa3IMUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TpoIecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIE C HCIOJHCHHEM PAa3JIUYHBIX COIHATBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YY4aCTHUKOB TPYMIIBI B PEIICHUE PacCMaTPUBAEMOi TPOOIEMBI;

e IPOSIBIIATH MOTHUBAIIMIO K Oyaymied mpodeccuoHaIbHON NeATeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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paboTHl HEMMOTEHITUATIBHBIX CHIT C ege.sdamgia.ru/@
39 M3MEHEHUEM MEXaHUYECKON PHEPTUHU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOH 3Hepruu
https://fipi.ru/ege/otkrytyy-
Yupyrue u Heynpyrue CTOJIKHOBEHHUS. bank-zadaniy-
40 VYpasuenue bepHysum i uneanabHon ege/otkrytyye-varianty-kim-
KUAKOCTU egel
41 KonTponpHas pabota o Teme "3aKoHsI https://phys-
COXpaHEHUs B MeXaHUKe" ege.sdamegia.ru/
42 Pa3BuTHe npeacrasineHuil 0 npupoae Umndposas https://phys-




Ter1oThl. OcHoBHEIE mTOJ10keHUsT MKT.
Huddysus. bpoyHoBckoe aBrkeHHe

nabopatopus,
MoKas onbITOB

ege.sdamgia.ru/a

Crpoenne ra3000pa3HbIX, JKUIAKIX U TBEPIBIX Umndposasn https://phys-
43 TeN. XapakTep JBUKCHHS H B3aMMOICHCTBUS nabopatopusa, | ege.sdamgia.ru/@
YaCTHII BEIIEeCTBa MOKa3 onbITOB
Macca u pazMepsl MOJIEKYIT (AaTOMOB). https://phys-
44 Konunuecto Benectna. [locTosiHHas ege.sdamgia.ru/@
ABoraapo
noposas https://phys-
Temneparypa. TemnoBoe paBHoBecue. [1kana Lnop ps://p y
45 nabopartopusa, | ege.sdamgia.ru/@
Henscus
MOKa3 onbITOB
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-
46 Pemenne 3anau ege/otkrytyye-varianty-kim-
egel
LUndposasn https://phys-
47 WneanbHbli Ta3. ['a30BbIe 3aKOHBI nabopatopusa, | ege.sdamgia.ru/@
MOKa3 onbITOB
48 Vpasuenue Menjeneesa-Knaneiipona. https://phys-
Pewrene 3axad ege.sdamgia.ru/@
https://phys-
49 AOcomoTHas Temreparypa. 3akoH Jlansrona ege.sdamgia.ru/@
https://fipi.ru/ege/otkrytyy-
noposasn . iv-
H30mponeccsl B UA€aIbHOM Tase ¢ Lnop bank-zadaniy
50 nabopatopws, ege/otkrytyye-varianty-kim-

IOCTOAHHBIM KOJIMYCCTBOM BEIICCTBA

MOKa3 onbITOB

egel




I'padmueckoe npeacTaBIeHUE N30MPOLIECCOB:

https://phys-

51 :
M30TepMa, U30X0pa, n300apa ege.sdamegia.ru/
https://phys-
52 OcnoBnoe ypaBHenne MKT ege.sdamgia.ru/@
https://phys-
53 Pemenne 3amau ege.sdamgia.ru/@
CBs13b a0COJIFOTHOM TEMITEPATYPHI https://fipi.ru/ege/otkrytyy-
" TepMOIMHAMHYECKOH CHCTEMBI CO CpeHei bank-zadaniy-
KMHETHYECKOH DHEPrHei MOCTYNaTENEHOTO ege/otkrytyye-varianty-kim-
TEIJIOBOTO JABHIKCHHS €€ YaCTHII egeld
OGOoO0IIEHNE U CHCTEMATH3AINS 3HAHUM 110 https://phys-
55 teme "OcHorer MKT" ege.sdamgia.ru/@
KonrponbsHas paboTa no teme "OCHOBBI https://phys-
56 MKT" ege.sdamgia.ru/@
TepMoauHamMuyeckas cucrema. 3ajlanue https://phys-
BHEIHUX ycioBui i T/l cuctemsl. ege.sdamgia.ru/@
57 Brenraue u BHyTpeHHUE TTapaMeTPBHI.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HAYCHMS BEJIUYHMH, OITUCHIBAIONINX €€ HA
MUKPOCKOTIMYECKOM yYPOBHE
Hynesoe Hauasio TepMOIMHAMUKH. https://phys-
58 CamonpousBosbHas penakcanus T[] ege.sdamgia.ru/@
CUCTEMBI K TEMIOBOMY PaBHOBECHIO
59 Moenp neanbHOro ra3a B TEpMOJINHAMUKE. https://fipi.ru/ege/otkrytyy-

YcnoBus NMPpUMCHUMOCTU 3TOM MOJAEIH

bank-zadaniy-




ege/otkrytyye-varianty-kim-
egel

YpaBuenne MeHneneena-Kianelpona u

https://phys-

60 . -
BBIpAKEHUE JIJIs1 BHYTPEHHEHN SHEPTrUn ege.sdamgia.ru/
BeIpaxkenue 11 BHyTpEHHEN SJHEPTrUn https://phys-
61 0JIHOATOMHOTO HJICAJIbHOTO Tra3a. ege.sdamgia.ru/&
KBasucrarnueckune u HeCTaTHIECKUE
TIPOIIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. https://phys-
62 Brruncnenue pabotsl no rpaduky mnpoiecca ege.sdamgia.ru/&
Ha pV-auarpamme
https://fipi.ru/ege/otkrytyy-
Temnonepenaua kak croco0 N3MEHEHUS bank-zadaniy-
63 BHyTpeHHel sHeprumn T/l cucremsl 6e3 ege/otkrytyye-varianty-kim-
COBEPIICHHS paOdOTHI egel
Uundposan https://phys-
64 KonBekuus, TermmonpoBoIHOCTb, U3ITy4eHUE nabopatopus, | ege.sdamgia.ru/@
MOKa3 onbITOB
KonnuecTBo TemnoTel. Tenno€éMKoCTh Tena. L https://phys-
N noposan :
VY nenbHas U MOJISIpHAs TEMJIOEMKOCTH P ege.sdamgia.ru/@
65 nabopartopua,
BeIlleCTBA. Y IelbHAs TEIJIOTA CTOPAHUS
MOKa3 onbITOB
TOIJIMBA
66 Pacuér konuyecTBa TEIIOTH IPH https://phys-
Teruionepeae ege.sdamgia.ru/@
67 [Tonsitre 06 aquabatnom mpouecce. [lepBorit https://fipi.ru/ege/otkrytyy-

3daKOH TCpMOJUHAMHUKN

bank-zadaniy-




ege/otkrytyye-varianty-kim-
egel

KommuecTBo TeroTs! 1 paboTa Kak MephI

https://phys-

68 M3MeHEeHUs BHyTpeHHel snepruu T]] ege.sdamgia.ru/@
CUCTEMBI
BTopoii 3aKOH TEpMOAMHAMUKY IS https://phys-

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB. ege.sdamgia.ru/&
HeobOpaTuMocTh IPUPOTHBIX TIPOTIECCOB
[TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIWH. https://phys-

70 KIIJT ege.sdamgia.ru/@
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-

71 MakcumanbHoe 3HaueHue KIT. [ukn Kapuo ege/otkrytyye-varianty-kim-
egel?
https://phys-

2 Pemenue 3anaq ege.sdamgia.ru/B

DKOJOTHYECKHUE aCIICKTHI UCIIOJIb30BaHMS https://phys-
73 TEIUIOBBIX ABHTrareiei. TemnoBoe ege.sdamgia.ru/@
3arpsi3HEHUE OKPYKaIoIIel cpebl
https://phys-

74 Permtenue 3amau ege.sdamgia.ru/@
https://fipi.ru/ege/otkrytyy-

- OG6061IeHNEe U CHCTEMATU3aIUs 3HAHUI 110 bank-zadaniy-

teMe "Tepmoaunamuka. TemnoBbie MamnHb"

ege/otkrytyye-varianty-kim-
egel




KonTtposnpsHas paboTa o teme

https://phys-

76 "Tepmoaunamuka. TeraoBsie MallIuHbI" ege.sdamgia.ru/
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. LUnoposas https://phys-

77 Hcnapenue u kureHue. Y genbHas TEIIoTa nabopatopusa, | ege.sdamgia.ru/@
nmapooOpa3zoBaHus MOKa3 onbITOB
HacelmienHpie 1 HEHACHIEHHBIE MTAPHI. https://phys-
KadecTBeHHAas 3aBUCHMOCTD INIOTHOCTH U ege.sdamgia.ru/@
JABJICHUS HACBIIIIEHHOTO I1apa OT

78 TEMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPhI KATICHUS OT JIaBJICHUS B
KUJKOCTH

https://fipi.ru/ege/otkrytyy-

BnaxHOCTb BO3yXa. AGCONIOTHAS U bank-zadaniy-

7 OTHOCHTEIbHAS BIAXKHOCTB ege/otkrytyye-varianty-kim-
egel
https://phys-

80 Pemenue 3amau ege.sdamgia.ru/@

Trépnoe Teno. Kpucrammyeckue u https://phys-
81 aMmopdHbIe Tela. AHU30TPOITHS CBOMCTB ege.sdamgia.ru/@
KPHUCTAJLJIOB
Undposan
[InaBnenue 1 KpucrauM3anus. Y aeiabHas
82 nabopartopua,
TeruioTa muasneHus. Cyonumanus
MoKas onbITOB
Hedopmaruu TBEpaOTO Tena. Pactskenue u LUndposas
83 cxartue. Casur. Monyns FOnra. Ilpenen nabopatopus,

yIpYyrux nedopMaruii

MOKa3 onbITOB




TermoBoe paclmpeHue KUIKOCTEN U

84 TBEPABIX TEJI. AHFAPMOHU3M TEIJIOBBIX
KoJIcOaHUH YacTHI] BEIIECTBa
85 [IpeoOpazoBanue sueprun B (ha30BBIX
nepexoax
https://phys-
86 VYpaBHeHHe TeroBoro OanaHca ege.sdamgia.ru/@
https://phys-
87 Pemenue 3amau ege.sdamgia.ru/@
[MTosepxHoCTHOE HaTsHKeHUe. Kanumispasie https://fipi.ru/ege/otkrytyy-
88 sABIeHMs. J]aBJIeHUe M0 HCKPHBIIEHHON bank-zadaniy-
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyna ege/otkrytyye-varianty-kim-
Jlannaca eger
O0001Ienre ¥ cucTeMaTH3aIys 3HAHWH 110 https://phys-
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA. ege.sdamgia.ru/@
®dazoBbIe Iepexoab"
9 KonrposnbsHas paboTa 1o teme "ArperarHeie https://phys-
cocTosinus BeuiecTBa. @azoBbie mepexo b ege.sdamgia.ru/
DIIeKTpU3alus Tes U €€ MPOsBICHUS. https://phys-
01 DnekTpudeckuil 3apsa. /IBa Buaa ege.sdamgia.ru/@
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU
https://fipi.ru/ege/otkrytyy-
92 DNeMEHTapHBIN 3JIEKTPUUYECKUN 3apsia. 3aKOH bank-zadaniy-

COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaa

ege/otkrytyye-varianty-kim-
egel




B3anmonerictsue 3apsioB. TodyeuHsle

https://phys-

93 i
3apsel. 3axoH Kynona ege.sdamgia.ru/g

https://phys-

94 Pemenne 3amau ege.sdamgia.ru/@

o5 Drnextpudeckoe none. Ero neiicTBue Ha https://phys-
SIIEKTPHYECKHE 3apSIbI ege.sdamgia.ru/
HanpskéHHOCTD 3JIEKTPUYECKOTO TOJIS. https://fipi.ru/ege/otkrytyy-

96 [Tpo6HbIii 3apsy. JIMHUN HAIPSKEHHOCTH bank-zadaniy-
37IEKTPHYECKOT0 10151, OHOPOHOE ege/otkrytyye-varianty-kim-

egel
SIEKTPUYECKOE TOJIE

o7 [TOTEHIMATEHOCTD JIEKTPOCTATHYECKOTO https://phys-
nos1s. Pa3HOCT OTEHIMAIOB U HANPSHKCHNE ege.sdamgia.ru/
[TorenumanpHast 3HEPTHS 3apsiia B https://phys-

98 ANEKTpOCTaTUUeCcKOM roJie. [loTennman ege.sdamgia.ru/@
3IEKTPOCTATHYECKOTO MOJIs
CBs3b HAPSHKEHHOCTH TMOJISL M PA3HOCTH https://phys-

99 HOTEHLUAJIOB IS AJIEKTPOCTATUYECKOTO ege.sdamgia.ru/@
oISt

https://fipi.ru/ege/otkrytyy-

100 [IpUHLKUII CYTIEPIO3ULMH FIEKTPHUECKHX bank-zadaniy-

nonei ege/otkrytyye-varianty-kim-
egel
https://phys-

101 Pemenue 3amau

ege.sdamgia.ru/a@




ITone Toueynoro 3apsaa. [lone paBHOMEpHO

https://phys-

102 :
3apsKEHHOMN cephl ege.sdamgia.ru/
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY https://phys-
103 mrapa. [losie paBHOMEPHO 3apsHKEHHOM ege.sdamgia.ru/@
OCCKOHEYHOM IIOCKOCTH
https://fipi.ru/ege/otkrytyy-
104 IIpOBOIHUKH B 2JIEKTPOCTATUYECKOM IIOJIE. bank-zadaniy- _ .
YcioBYe PaBHOBECHS 3apsIIOB ege/otkrytyye-varianty-kim-
egel
105 JIVMBIIEKTPUKY M TIOTYIPOBOHHUKH B https://phys-
BJIEKTPOCTATHYECKOM TIOJIE ege.sdamgia.ru/
Konpaencarop. D1eKTpoEMKOCTD https://phys-
106 KOHJICHCATOPa. DIEKTPOEMKOCTH TIOCKOTO ege.sdamgia.ru/@
KOHJICHCAaTOpa
Undposasn https://phys-
107 [TapamiensHOE COCTMHEHNE KOHICHCATOPOB nabopatopusa, | ege.sdamgia.ru/@
MoKa3 onbIToB
https://fipi.ru/ege/otkrytyy-
nodposasn ; iv-
108 [MocnenoBaTenbHOE COEUHEHHE LI'6 P bank-zadaniy
nabopatopus, _variantv-kim-
KOHIEHCATOPOB paTop ege/otkrytyye-varianty-kim
NOKa3 OMbITOB | egep]
https://phys-
109 DHeprus 3apsHsKeHHOTO KOHASHcaTopa ege.sdamgia.ru/@
https://phys-
110 Pemenue 3amau

ege.sdamgia.ru/a@




JIBr>KeHre 3apsKEHHON YaCTHLbI B

https://phys-

111 -

OTHOPOTHOM DIIEKTPHUIECKOM TOJIE ege.sdamegia.ru/
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-

112 Pemenne 3anau ege/otkrytyye-varianty-kim-
egel
113 O606mIeHNE U CHCTEMATH3ANNS 3HAHUH 110 https://phys-

TeMe "DiekTprueckoe moye" ege.sdamgia.ru/

114 KourponeHas paboTa o Teme https://phys-

"JeKTpUHecKoe Tore" ege.sdamgia.ru/@

Cumna Toka. IlocTosSHHBIN TOK. Y CIIOBUS https://phys-

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO ege.sdamgia.ru/@

ANEKTPUIECKOTO TOKA
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-

116 Hcrouynuku Toka. Hanpsokenue n O/1C ege/otkrytyye-varianty-kim-
egel
noposas https://phys-
3akon OMa Juid ydacTKa Lenu. Lnep ps://p y
117 nabopatopusa, | ege.sdamgia.ru/@
DJICKTPUYECKOE COITPOTUBIICHHE
MOKa3 onbITOB

3aBHCHMOCTD COIPOTUBIICHHUS O THOPOIHOTO https://phys-

118 MPOBOJIHHUKA OT €r0 JIJTUHBI M IUIOIIA TN ege.sdamgia.ru/@

MOTIEPEYHOTO CEUCHHUS

119 VY ienbHO€e CONPOTHBIICHHE BEIECTBA. https://phys-

Pemenue 3amau

ege.sdamgia.ru/a@




[TocnenoBarenbHOE, MapauIeIbHOE,

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-

120 I
CMEIIaHHOE COEIMHEHHE TIPOBOJHUKOB ege/otkrytyye-varianty-kim
egel
121 Pacuér pa3sBeTBIEHHBIX DIEKTPHIECKUX https:// thS'
ueneii. [Ipasuna Kupxroga ege.sdamgia.ru/B
https://phys-
122 Pemenue 3anau ege.sdamgia.ru/a
ndposas https://phys-
PaboTa anekTpuueckoro Toka. 3akoH Jlkoyis Lnop ps://p y
123 nabopartopusa, | ege.sdamgia.ru/@
—JleHna
MNoKas3 onbIToB
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-
124 Pemenue 3amau ege/otkrytyye-varianty-kim-
egel?
125 MOLIHOCTB JIEKTPUIECKOT0 ToKa. Terosas https:// thS'
MOIIHOCTb, BBIJICIIIEMast Ha PE3UCTOPE ege.sdamgia.ru/!
https://phys-
126 Pemtenue 3amay ege.sdamgia.ru/a
127 DJIC 1 BHYTPEHHEE CONPOTUBIICHUE https:// thS'
HCTOYHMKA TOKa ege.sdamgia.ru/@
. . https://fipi.ru/ege/otkrytyy-
3akon OMa Jy1s TOJTHOM (3aMKHYTOM
128 & ( yroi) bank-zadaniy-

BHCKTqueCKOﬁ IS

ege/otkrytyye-varianty-kim-




egel

https://phys-

129 Pemenue 3anau ege.sdamgia.ru/@
https://phys-

130 MoIIHOCTh HCTOYHHUKA TOKA ege.sdamgia.ru/@
https://phys-

131 KopoTkoe 3aMbikanue ege.sdamgia.ru/@
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-

132 KOH)IGHcaTOp B IICIIN IIOCTOAHHOI'O TOKa ege/otkrytyye-varianty-kim-
egel?
https://phys-

134 Pemrenue 3agay nmo reme "IlocTosIHHBIN https:// ths—

AJIEKTPUYECKUN TOK" ege.sdamgia.ru/
135 Pemrenue 3agay nmo teme "TlocTosIHHBIN https:// ths—
3JIEKTPUYECKUN TOK" ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-

136 Permrenue 3amau mo reme "IlocToSIHHBIN bank-zadaniy- _ _

MeKTpHYECKHiT TOK" ege/otkrytyye-varianty-kim-
egel

137 O0600IIeH e U cCUCTeMaTH3aIHs 3HAHHI 110 https://phys-

teme "[10CTOSHHBIN 27EKTpUUECKUI TOK"

ege.sdamgia.ru/a




KonTtpomnsnas padora no Teme "TlocTossHHBIN

https://phys-

138 i
ANEKTPUUECKUHN TOK" ege.sdamgia.ru/
DnexTpuyecKas IpOBOJUMOCTb PA3IUYHBIX https://phys-

139 BEIIECTB. DJIIEKTPUICCKUI TOK B METaJIJIaX. ege.sdamgia.ru/@
CBepX1mpoBOIUMOCTh

https://fipi.ru/ege/otkrytyy-
DNEKTPUUYECKUI TOK B pacTBOpaxX U bank-zadaniy-

140 pacruiaBax 3JIeKTpoJuTOB. 3akoHbl Dapanest ege/otkrytyye-varianty-kim-
JUTSI DTIEKTPOJTH3a egel

https://phys-

141 DJIEKTpUYECKH TOK B razax. [lnazma ege.sdamgia.ru/@

142 DieKTpUUECKHii TOK B Bakyyme. BakyyMHbIe https://phys-

PHOOPHI ege.sdamgia.ru/@
https://phys-

143 DNEeKTPUYECKUNA TOK B MOTYITPOBOTHUKAX ege.sdamgia.ru/@
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-

144 [TonyrpoBoAHMKOBEIE TPHOOPHI ege/otkrytyye-varianty-kim-
egel

®u3NUecKuil IPAKTUKYM IO TEME https://phys-
"N3mepeHue cuiibl TOKa U HAIIPSHKEHUS B ege.sdamgia.ru/@
145 L[EMU TTOCTOSTHHOTO TOKA MPY TOMOIIIH

aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO € IU(PPOBOH
nabopatopueii no ¢usuke. [pumepsr




U3MEepeHus: (PU3NIECKUX BEITHUUH MPH
MIOMOIIY KOMIIBIOTEPHBIX JaTYMKOB"

. " Uundposasn https://phys-
®u3ndecKuil IpakTUKyM 1o teme "M3yuenue :
nabopatopusa, | ege.sdamgia.ru/@
146 HEPAaBHOMEPHOTO JABWKEHUS C LENbIO
. | MOKa3 onbITOB
OTIpeIeJICHUsI MTHOBEHHOM CKOPOCTH 1
@U3NYECKUN TPAKTUKYM I10 TEME https://phys-
"U3mepenue yCKopeHusl pu Umndposas ege.sdamgia.ru/@
147 MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM nabopatopus,
JBKEHUH 110 HAKJIOHHOM MJIOCKOCTH" UITH MOKa3 onbITOB
"HcenenoBanue 3aBUCUMOCTH ITYTH OT 1
BPEMEHH IIPY PAaBHOYCKOPEHHOM JBUKEHUU"
DuU3MYECKHI IPAKTUKYM 110 TEME https://fipi.ru/ege/otkrytyy-
148 "M3MepeHne YCKOPEHHs CBOOOJHOTO 1 bank-zadaniy-
nageHus" win "M3ydeHue nBuKEHU Tena, ege/otkrytyye-varianty-kim-
egel?
OpOIIEHHOTO TOPU30HTAIBHO" g
®u3nyYecKni MpakTUKyM 1o Teme "M3yuenue https://phys-
JBIDKECHUS Tea 110 OKPYKHOCTH C ege.sdamgia.ru/@
149 MOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO" Min 1
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue paBHOACUCTBYIOLIEH CHUIIBI TPU Undposas
150 JBUKEHUH OpyCKa MO HaKIOHHON nabopatopus,

miockoctu" nimn "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JIBKEHUs Opycka
10 HAKJIOHHOMW IJIOCKOCTH Ha 33JJaHHOE

NMOKa3 onbITOB

1




paccTosiHUE OT €ro Macchl"

151

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOIINX B MIPY)KUHE U
pEe3nHOBOM 00pasiie, oT ux aedopmanuu’
niu "M3yueHne ABMKEHUS CUCTEMBI TeEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOH uepes
nérkuit 610K"

Undposasn
nabopatopus,
MOKas onbITOB

1

152

@uU3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirieHTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KOAPPHUIIEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHHS OpyCKa M0 HAKJIIOHHOW TJIOCKOCTH
C IEpeMEHHBIM KO3(PPUITUEHTOM TpEeHHS"
ninu "M3yueHne ABMKEHUS Tpy3a Ha Bally C
TpeHuem"

https://phys-
ege.sdamgia.ru/@

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPOTO Tella, UMEIOIIEr0 OCh BpaleHus "
uiu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "U3yuenue
YCTOHYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETrO
IJI0I[a b OTIOPHI"

https://phys-
ege.sdamgia.ru/@

154

dusnueckuil NpakTUKYM 10 TeMe
"M3MepeHne UMILyJbca Tena o TOPMO3HOMY
nyru" win "M3mepenne cuibl TSI, CKOPOCTH
MO/IEJH HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITYJIbCa
TEJa ¢ UMITYJIbCOM CHJIBI" WU

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-
ege/otkrytyye-varianty-kim-
egel




"HccnenoBanue COXpaHEHUs! UMITYJbCA [IPU
ynpyrom B3aumoaerictsun" unm "Msmepenue

KHHETUYECKOM YHEPTUU TeJa 10 TOPMO3HOMY
n

IIyTH

155

duznyeckuil npakTukym 1o teme "M3yuenue
M30TEPMHUYECKOTO TpoIiecca (PEKOMEHI0OBAHO
WCIIOJb30BaHKue U(POBOH JabopaTopun)"
unu "V3ydeHne u30XopHOro mporiecca” uiu
"N3yuenue nu3zobapHOTro mporecca’ win
"[IpoBepka ypaBHEHUs COCTOSHUA"

https://phys-
ege.sdamgia.ru/@

156

®u3NYeCKUi IPAKTUKYM IO TEME
"N3mepenue yaenbHON TEIUIOEMKOCTH' MITN
"HccnenoBanue nporiecca OCThIBaHUS
BerecTa" win "MccieqoBanne aqnadbaTHoOro
npouecca" unu "M3yueHne B3auMOCBs3U
SHEPTUH MEXMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhl KUIIEHUS
JKUIKocTen"

https://phys-
ege.sdamgia.ru/@

157

®u3nyecKkui mpakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEHN UCIIAPEHUS KUAKOCTEH"
unu "N3MepeHne yaenbHON TeIIOThI
naBieHus apaa" uim "M3yuenue cBONCTB
HAaCBhIIIEHHBIX TTapoB" uiu "M3mepenue
a0COMIOTHON BIQXKHOCTH BO3/1yXa M OLIEHKA
Macchl apoB B nomerieHun". Msmepenue
K03 duUIlMeHTa TOBEPXHOCTHOTO HATSIKEHUS

https://phys-
ege.sdamgia.ru/@

158

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SHepruu
3apsPKEHHOTIO KOHJIEHCATOPa B SHEPIUI0

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-
ege/otkrytyye-varianty-kim-




n3iyyeHus ceeroauona’ unm "Msyuenue
IIPOTEKAHMSI TOKA B LIEMH, COIEeprKaIeit
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAINPSHKEHUS) IPU
MIOCJIEJOBATEIILHOM COEIMHEHUU
KOHJIEHCATOPOB"

egel

@uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHne CMEIIAHHOIO COETUHEHUS
pesuctopoB" uinu "M3Mepenue yienbHOTO

https://phys-
ege.sdamgia.ru/@

159 CONPOTHBIIEHUS IPOBOJHUKOB'" WK
"HccmeqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HaNpsHKEHUs! 1715 JTaMIIbl HaKaJliBaHUA'"
DU3NYECKUN TPAKTUKYM 10 TEME https://phys-
"Habmnronenune anektponuza" nim ege.sdamgia.ru/@
"N3mepenue 3apsiga 0OJHOBAJIEHTHOTO HOHA"

160 nnu "VccinenoBanne 3aBUCUMOCTH
COTPOTHBIICHUSI TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIbT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa"
PesepBublit ypok. O60011eHE U https://phys-

161 cHUCTeMaTH3allys 3HAHUH 110 TeMe ege.sdamgia.ru/@
"Kunematuka"

https://fipi.ru/ege/otkrytyy-

Pesepuslii ypok. O6001mieHne 1 bank-zadaniy-

162 cucTeMaTHh3alys 3HaHUH 10 Teme ege/otkrytyye-varianty-kim-
"lmnamuka" egel

163 PesepsHblii ypok. O6006mIeHNE 1 https://phys-

cucreMaru3aius 3Haguii mo treme "CraTtuka

ege.sdamgia.ru/a@




TBEpJ0TOo Tena"

PesepBHeiit ypok. O600IIeHNE 1

https://phys-

164 CHCTEMAaTU3alMs 3HaHUH 110 TeMe "3aKOHBI 1 ege.sdamgia.ru/@
COXpaHEHUs B MeXaHUKe"
PesepBHeIit ypok. O600IICHNE 1 https://phys-

165 cucreMaTu3anus 3Hanui no treme "OCHOBEI 1 ege.sdamgia.ru/@
MOJIEKYJIIPHO-KUHETUUECKOU Teopru"

https://fipi.ru/ege/otkrytyy-

PeszepBHeIii ypok. O6001IEHNE N bank-zadaniy-

166 cCHCTEeMaTH3alHs 3HAaHUH 110 TEMe 1 ege/otkrytyye-varianty-kim-
"TepmoauHamuka. TernnoBele MalInHb!" egel
Peseprubrit ypok. O6001IeHNE 1 https://phys-

167 cUCcTeMaTU3alys 3HaHUH 10 TEME 1 ege.sdamgia.ru/@
"ArperatHbie cOCTOAHMS BellecTBa. Da3oBbie
nepexosr"
Peseprubrit ypok. O6001IeHNE 1 https://phys-

168 cHUCTeMaTH3allys 3HAHUH 110 TeMe 1 ege.sdamgia.ru/@
"Dnekrpuueckoe noie"
PeseprubIit ypok. O6001mEeHNE 1 https://phys-

169 cHUCTeMaTH3allys 3HAHUH 110 TeMe 1 ege.sdamgia.ru/@
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

https://fipi.ru/ege/otkrytyy-

Pesepuslii ypok. O6001mieHne 1 bank-zadaniy-

170 cucreMmarusanus 3Hauuu 1o reme "Toku B 1 ege/otkrytyye-varianty-kim-
pa3nuuHbIX cpeaax” egeld

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16
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