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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHHMM K pPe3yslbTaTaM OCBOEHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHoi paboueld mporpamMMbl BocriuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®depepanuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/IesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHHus, BOCIHUTAHMS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca ¢Gu3uKd yriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEATU30BATh
3a/1ayu MPO(ECCUOHATLHON OPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI JJiS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstoTcs IUIAaHUPYEMBbIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYCHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax IPUPOJbI, BBICTYyNAas B
KauecTBe y4eOHOTo IpeMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHUM, HM3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUN ONpefeNuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OOydyarouierocs, B (pOpMUpOBaHUE YMEHHM MPUMEHATh HAy4YHBIH
METO/]1 MO3HAHHUS NP BHIMOJHEHUN UMU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpeJHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMAaTPUBATh KaK MIPUHLUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMH 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 3Ixkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
INPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusnku peammzanus 3THUX
MIPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJAB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTByronero (akropa ydeOHoro mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHCTEMA CAMOCTOATENIBHOTO YYEHMUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OMBITHI MPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanu3anuu  (pU3MUECKOro TpakThukymMa. B mepBoM cimydae
MpakTUKyM npoBoauTtcs naubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce uzyudeHus paszaena (temsl). [lpu sTom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCs] CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TIOMIaroBOi HHCTPYKIUH.

B mporpamme mo ¢usMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHBIX paboOT M MpaKTUKyMmMa MpPEICTaBlIeHAa eIWHBIM TepeuyHeM. Bbribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISACTCS
y4aCTHHKaMHU 00pa30BaTEIIBLHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBaHUsI ¥ OCHalleHus kaOuHeTa ¢usuku. Ilpm stom obecreymBaeTcs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMH IPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (M3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKESHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3yYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBbSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYEeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYCCKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere ¢uU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE JMJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMma, a
TaKXke IEMOHCTPAIMIOHHOE 000pYy/JOBaHHUE.

JleMoHCTpalmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOILECCOB, OMIHUPUYECKUX M|
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUYMBACTCS B pacdéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUs PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJIe MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIONIB30BAHUEM (PU3MUECKUX
3HAHUM U Hay4YHBIX JI0KAa3aTEJIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOM, MOArOTOBKA K
JanbHeHeMy oOy4eHHIO B ’TOM HalpaBlIEeHUU.

JlocTkeHue 3TUX 1efield 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeiHero oo1iero 0opa3oBaHus:

NpUOOpETeHNe CUCTEMBI 3HAHHK 00 O0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIsl OOBSICHEHUS
duznueckux SBICHUNA B TPHUPOAEC W IS MPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojenM, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEepOpeTanud  HHPOpMAIHH,
OIPEENIEHMS] JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIIBCKOM,
TBOPYECKOM JIEATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIL.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpeamera «®dusmka» Ha YpPOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIUMHU TPOJOKEHHE
o0pa30oBaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIAL.

Ha usyuenue ¢usuku (yrinyOonéuusiii ypoBeHs)oTBoautcsa B 10 kmacce — 170
4acoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX U
NpakTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KJIJACC

Paszpnen 1. Hayunblit MeTOX MO3HAHHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunslii MeToa o3HaHUs U
METO/IbI UCCJICIOBaHUS (PU3NUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOrOBbIE M IU(pPOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abCoyfOTHasE U
OTHOCHUTEIIbHA ).

MopaenupoBanue (PU3NUECKUX SBICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWeadbHas >KUIAKOCTh, HJIACAIbHBIA Ta3, TOUYCUHBIH
3apsin). 'unoreza. @U3MYECKHil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAaHUU COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANpsSOKEHHS B IENU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzmMepeHus
(bu3MUecKrX BETUYNH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMU HAa OCH CUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMM HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUAKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TPAPUKH.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wactrota oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIUAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTPOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JNBWKECHHE CHaApsA0B, LEMHbIC, I[IECTEpEHYAThIE W PEMEHHBIE MEPENAyH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10oBaHus JBUKEHUH.

Nnnroctpanust npeesbHOTO NEPEX0a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOIrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cKOpocTH IpU ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEHW IBHXKEHHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOIHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBmwKeHHWs Tena, OpOIIEHHOTO TOpu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O IPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPYKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TNEpHoAa OOpalleHUus KOHWUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemHepruanbHble cUCTEMBbl OTcuéra (OmpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOAHOTO MaJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX cyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONPOTUBICHUS TNPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByxX UMIMHAPOB WIM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOJACHCTBUS TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUMU.

LleHTpOoOC)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI MPU ABMKEHUM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM JBHKEHHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasile, OT ux aedopmMariuu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3yuenune nBuxkeHHs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JBHKCHUE
TBEpAOro Teina. MOMEHT Cuiibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CiioxxeHue cuJl, MPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEINIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvl coxpanenus 6 mexaHuke.

Nmitynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umItynbca MarepuanbHOW TOUKM. lIpeacraBiieHue O coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHAsE SHEprus.
[loTenuuanbHast sHeprust ynpyro nedopMUpoOBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM MOJIe OJHOPOJHOTO Iapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyuM Ay WI€aTbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA TUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W INOTEHUMAJIbHOM HDHEPruu IpHU
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICUCTBUHU.

N3Mepenne KUHETHYECKOW SHEPTUM TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOM CHITBI
TPEHUS.

Onpenenenue pabOThl CUIbI TPEHHSI MPU JBUKEHHHM Tela MO HAKJIOHHOM
IJTIOCKOCTH.

Paznea 3. MousekyasipHas pu3suka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopull.

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUS 4YacThIl BewiecrBa. Mopaenu CTpOeHMs Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX



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

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usMmepenus. lllkana
temnepatryp Llenbcus.

Mogenbs uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
ujealbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM H  CpeJAHEHd  KUHETHYECKOW  DJHeprueiu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOAUHAMUYCCKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMIKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenun KpucTayuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaAKmMuKym.

HccnenoBanne mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiYeid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 dpoBoii TabopaTopun).

N3yyeHue n30X0pHOro mnpouecca.

N3ydenune nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapametpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHUSI BEJIUYHWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpa)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJENN: HU3KAash KOHLIEHTPAlUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUM OJJHOATOMHOI'O HJIEAIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMbl  0e3  coBepiieHuss pabotel. KoHBekuus,
TEIMJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMKocTh Tena. YAenbHas H  MOJIApHAs
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepmMoAMHAMUKU. BHyTpeHHsas odHeprusd. Komnmuectso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHMsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOIAUT
eAMHCTBeHHAas aanabdara. AOCOIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHuMne! nectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukm Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TeroBoe
3arpsAA3HEHNUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpONWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUTaTenaH, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOHOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPIUH.

Jemoncmpauuu.

W3menenue temMnepaTypsl IpH aquadaTnyeckoM pacIlipeHHH.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne npouecca OCTHIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn eeuiecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. Y IelbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTaum3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyOnumarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEpruyn B (ha30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHL C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBuUcHUMOCTH  jAedopMallud PE3UMHOBOro oOpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusl Tell W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, NHMAJIEKTPUKA U MOIYHPOBOJHUKHU.
DONEeMEHTApHBIA BJEKTPUUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOTO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kyrnona.

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

HamnpspbkéaHocth  anekTpudeckoro  moiisl.  [IpoOubid  3apsn. Jluaum
HAIPSKEHHOCTHU AJIEKTPUUECKOTro 1oist. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUHaNbHOCTh 3JIEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan snexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH OIS U Pa3HOCTHU
MOTEHIMAIOB [JI1 3JIEKTPOCTATUYECKOTO ToJiA (KaK OJHOPOAHOrO, TaK u
HEOJIHOPOHOTO).

[IpuHIMI CyNepnO3UUU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsnl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnznexrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe coeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue YCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOphI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatTiudeckoro reueparopa (Baun ne ['paada).

[TpoBOHUKH B AIEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psaika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apsSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTHU MOTEHIIMAJIOB (HampsKEeHUA ) npu
MOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanune paspsia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuna toka. [locTosHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukun
toka. Hanpsixxkenue U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOrO MPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenpHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snexrpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAe/seMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

Konnencartop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMNpPSDKEHUS JUJISL PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJINHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3amMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKAa BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco06bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaena u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenue D/1C u BHYTpEHHETO CONPOTUBJIEHUS UCTOYHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIEHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUYECKUU TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
oJIynpoBogHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IHCCOLMALMSL.
DnexTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEKTpUUYECKUI TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30paspsiaHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPAH3UCTOpP, (POTOAMOJ, CBETOAMOJ], TajbBaHWKa, padUHUPOBAHUE ME[H,
BBIIUIABKA ATFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTh CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 25ekTpoausa Papanes.

HckpoBoli paspsa v MPOBOJAUMOCTD BO3AYXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTHUKYM.

Cnioco0bl u3Mepenus (pU3NYeCKUX BEIUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp H3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  paslesiax «YUYECHWYECKUH  JKCIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHUKH, OMOJIOTHH, XUMUH, TeOrpapuu U TEXHOJIOTHH.

Meosicnpeomemmnbole noHaAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U] poBast tabopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUWA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMK Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpesbl,
yTUIW3alusl OUOOPTaHMYECKOro TOIUIMBA [UIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KANMWUISIPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpPHAs Macca, MOJydYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta3oB, KUJKHE KPUCTAILIbI, dJICKTPUUECKHE
CBOICTBA METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonozcua: npeobpa3zoBaHuEe ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHJIKOIO TpPEHUS B TEXHHMKE, CTaTHUECKUE KOHCTPYKIUH
(KpOHILITENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUN
HOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHUMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUS Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3alii OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIbHOMN AEITEIBHOCTH, B TOM YUCJIE B YACTH:

rPAKAAHCKOTOBOCIIUTAHUSA :

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX IPAKIAAHCKOTO
oOmecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 00pa3oBaTeIbHON
Opra’u3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESATEIBHOCTH.

NAaTPHOTHYECKOIrOBOCIIUTAHUA:

e chOpMHUPOBAHHOCTH POCCUNCKOMU TpakIaHCKOU UJICHTUYHOCTH,
IaTPUOTU3MA;

e IIEHHOCTHOE OTHOILICHUE K TI'OCYJApPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOIOBOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHWBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOWIMBOTO OYTyIIIEro.

3CTeTHYECKOrOBOCIIUTAHMSA

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOUN HayKe.

TPYAOBOTOBOCIIUTAHUS:

e HHTEpPEC K pa3nuyHbIM chepam npodeccuoHanbHON AeSTEIbHOCTH, B TOM

YUCJl€ CBA3AHHBIM C (PU3UKOM W TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U pearn30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
o0nacTi GU3HUKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJIOIrH4€CKOroBOCIIMTAHUA

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOIIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OMbITa JEITEIbHOCTH KOJOTMYECKON HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HECHHOCTUHAYYHOI'OIIO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IIPOILIECCE
U3y4eHHUs] (U3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBblesiornuecKkueaeicTBUA :

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W aKTyaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh METH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
TOCTH)KCHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LETSIM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3zoBbleuccienoBateibCKue1eiCTBUSA

BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAAMHU
bu3MYecCKON HAYyKH;

BJIQJICTh ~ HABBIKAMU  yYCOHO-HCCIICIOBATEIbCKOM M IPOEKTHOM
NeSTEIBHOCTA B 00JacT (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K



CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ad  (PU3NYECKOro
coliep KaHusl, IPUMEHEHHIO Pa3IMYHbIX METO0B ITO3HAHMUS;

BJaJE€Th BHJIAMH JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEpIpETalny, MPeoOPa30BaAHNUIO U PUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJISTh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJM3UpPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ penieHus, HaxoAuTh apryMeHTbl s
JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3aJlaBaTh MapaMmeTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATH X JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaATEIbHOU
JEeSITeTbHOCTH, B TOM YMCJIE MPU U3yUYEeHUU (PU3UKH;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUrMHAIBHBIE TTOAXO0/IbI U PEIICHNUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HaBBIKAMU TOMy4YeHHUS WHPOpMAIUU (U3HUECKOTO COJEPKaHUS
U3 UCTOYHHWKOB PA3HBIX THUIIOB, CaMOCTOSITEIIEHO OCYIIECTBIATH IOWCK,
aHaIlM3, CHCTEMAaTU3allMI0 W WHTEPIPETANHI0O WHPOPMAIUN Pa3THIHBIX
BUIOB U ()OPM TIPEJICTABICHUS;

OILIEHUBATHIOCTOBEPHOCTHHH(OPMAIIHIH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COONIOZCHHEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUs WHPOPMAIMA U TIICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIBHYI0 (POPMY MPECTABICHUS U BU3YATH3AIINH.

KoMMyHuKaTHBHBbIEyHHBepCcaJbHbIeyYeOHbICACHCTBHSA:

OCYIICCTBIISITh OOIIEHWE Ha Yypokax (U3NKK HW BO BHE-YPOUYHOU
NEeATEeNbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalldd W CMAr4aThb
KOH()JIMKTHI;



Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMaTb U HCHOJIB30BaTh  IIPEUMYIIECTBA  KOMaHIHOM U
UHIUBUIYAIbHON paOOThI;

BbIOMpATh TEMATHUKy W METOJbI COBMECTHBIX JACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKOr'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JEATEIIBHOCTH, OpPraHU30BbIBaTH U
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTrO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3ynabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B Pa3JIM4YHBIX
CUTyallUsiX, TMPOSIBISITH  TBOPYECTBO U BOOOpakeHue,  OBITh
WHULHUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHSI
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh ~ ITO3HABATEIBHYIO JEATEIBHOCTh B
o0nmactTd (U3MKM M aCTPOHOMHH, BBISIBISATH MPOOJIEMBbI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEUIEHUs] PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHH;
JABaTbOLIECHKYHOBBIMCHUTYAIIHSIM;

paciMpATb  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbD 32 PELICHHUE;

OIICHUBATHIIPHOOPETEHHBINOTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(GU3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0OpA30BAaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOHL, MOIHOHAJIBLHBIIUHTEIJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYAIMsSIM, BHOCUTh KOPPEKTUBHI B JI€ITECIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIQJICTh HABBIKAMHU TIO3HABAaTEIbHOM pedJIEeKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U
OCHOBaAHU;



UCIIOJIb30BaTh NpUEMBI pediaeKcHuH s OLEHKUM CUTYyalluH, BbIOOpA
BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKM M CBOEBPEMEHHO INPUHHUMATh PELICHHS MO HUX
CHIKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IIPU AHAJIU3€ PE3YJIbTATOB
NEATEIbHOCTH;

OPUHUMATH ce0sl, MTOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IIPU AHAJIU3€ pPE3YJIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
dbuzuke s YpOBHS cpeaHero oOmero o0pa3oBaHUS Yy  OOy4YarOIIUXCS

COBEPIIECHCTBYETCS OMOIMOHATIbHBIH WHTEIUICKT, TIPEIMOTar Ao HMA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIMPaBJICHUS Pa3BUTHUSI COOCTBEHHOU
SMOIIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTb aJalTUPOBATHCA K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U NPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K IOCTHKEHUIO LIETIU
U ycIexy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHUE J1€HCTBOBATh, UCXOMSI U3
CBOMX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOLIEH CHOCOOHOCTh IMOHMMATh 3MOIMOHAIbHOE
COCTOSIHME JpPYTUX, YUUTHIBaTh €ro IpH OCYIIECTBICHUU OOILEHUS,
CHOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTPaMBaTh
OTHOILIEHUSI C JAPYTUMH JIOJAbMH, 3a00TUTHCS, MPOSABIATH HMHTEPEC U
paspeniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE Pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIONTUXCSI YMECHHUIA:

NOHUMAaTh podab (QU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKO,
AKOJIOTUYECKOM, COLMAIbHOW W ATHYECKOW cdepax AesTeTbHOCTH
YeJIoBeKa, POjb U MECTO (PU3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MHPA,
3HAQUEHUE OIUCATEIIbHOW, CHUCTEeMaTU3UPYIOIIeH, OOBSCHUTENbHOU W
MPOTHOCTHYECKON  (QyHKIMKA  (QU3NYECKOM TEOpUH —  MEXaHUKH,



MOJEKYISIpHON (PU3UKH U TEPMOJUHAMHUKU, POJIb (PU3HUECKON TEOpHUH B
(opMHUpOBaHUU NIPEACTABICHUN O (U3NUECKOW KAPTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH Mojened (U3MYecKkux Ten U
MpoLEcCOB (SIBIEHUM): HWHEpLHANbHAsI CUCTEMa OTCYETa, aOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXEHHUE,
CBOOOJIHOE mMajeHue, alCoNIOTHO yhpyras aeopmariusi, aOCOTIOTHO
yIpyroe u abCoJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEH Ta3a, >KUIKOCTU
U TBEPJOTO (KPUCTAUIMUECKOI0) Tela, UAcalbHBIN ra3, TOUCUHBIN 3aps,
OJTHOPOJIHOE DJIEKTPUUYECKOE MOJIE;

pa3nuuath yCJIOBHUS (TpaHUIbI, O0JacCTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJM3UPOBATh W OOBSACHITH MEXAHUYECKHE TIPOILECChl M  SIBJICHUS,
UCIIOJIB3Ysl OCHOBHBIC TMOJIOKECHHUS M 3aKOHBI MEXaHUKH (OTHOCHUTEIILHOCTh
MEXaHUYECKOTO JABWIKCHMS, (OPMYJIbBl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKCHMS, TpeoOpazoBaHus [amwies st CKOPOCTH U TEpPEeMEIICHHUS,
3akOHbl HblOoTOHA, TIpUHIMI ~ OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHUPHOT'O TATOTCHUS, 3aKOHBI COXPAaHEHHUS MMITYJIbca U MEXaHHYECKOH
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEpIuH,
YCIOBHUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuil ["anumnes, BToporo
U TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB COXpPaHEHUsS HUMITYJIbCa U
MEXaHUYECKOW SHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHBIe TmoN0XeHUsT MKT wu 3aKkoHBI MOJEKYIIpHON (QU3UKA U
TEPMOAVMHAMUKHN (CBSI3b [JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHeu
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS W KOHLIEHTPAlHUEH €ero
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEHIECTBA CO CpPEOHEW KHUHETHYECKOMN
SHEPruei TEIIOBOr0 ABMKEHHUS €r0 YacCTHll, CBSI3b JABJICHUS UEaTbHOIO
raza C KOHUEHTpaUMEHd MOJEKYyJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHMs] PHEPIHHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH ypaBHEeHUsI MenaeneeBa—KnanenpoHa;

aHAJM3UPOBATL U OOBSACHATH HJIEKTPUUECKUE SIBICHUS, HCHOJb3Yys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH (3aKOH COXPAHECHUS
ANEKTPUUYECKOTO 3apsija, 3aKOH Kynona, MOTEHI[UATbHOCTD
ANEKTPOCTATUYECKOTO TMOJIs, MPUHLHUI CYHNEPIO3UIUU AIEKTPUUECKHUX
noJsieil, mpu 3TOM yKa3biBas YCIOBUS NpUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIIEHHUA: 3aKOHbI OMa sl ydacTka



Henu W Ui 3aMKHYTOM DJIEKTPUYECKOM Lienu, 3akoH Jxoymnsa—Jlenna,
npaBmwia Kupxroga, 3akonsr Dapajest 1U1st 2IEKTPoIn3a);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HCIOJIb3YyS BEIMYHHBI:
IIEpEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJICHHE, TOTCHIMAJIbHAs DHEPrus, KUHETUYECKAsS
SHEpPrus, MEXaHWYecKash SHeprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CHJIa TSKECTH, CWJIA YNPYIOCTH, CWJIa TPEHHUS, MOLIHOCTD,
SHEPrus B3aUMOJECHUCTBUA Tela ¢ 3emii€il BONM3M €€ TMOBEPXHOCTH,
sHeprus ynpyrod gedopmanu MPYKUHBL, KOJIMYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, padoTa B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEPrus WHJIeaJbHOTO OJHOATOMHOIrOrasza, paboTa WHJIeaJbHOrO Tasa,
OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENS; DJIEKTPUUECKOE TOJIE, HANPSKEHHOCTD AIEKTPUUYECKOrO MO,
HaIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTECHLUHAI 3JIEKTPOCTATUYECKOrO IOJ,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  Cuia, CHIAa  TOKa,
HaIpSOKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAas] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBJIEHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
[apaJIeJIbHBIM COEIMHEHNUEM PE3UCTOPOB, SHEPTHUS JIEKTPUIECKOrO MOJIS
KOHJIEHCATOpa;

OOBSICHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBICHHIM:
MEXaHMYECKOE JBWKEHHUE, TEIUIOBOE [BH)KEHHE YAaCTHIl BEIECTBA,
TEIIOBOE paBHOBECUE, OPOYHOBCKOE JBU)KEHHUE, AU(PPy3usl, HcIapeHue,
KHAIICHUE U KOHJCHCALVS, TUIABJIICHUE U KPUCTAJLIM3AIUS, HAIIPABIECHHOCTh
TEIUIONIEPEAAYH, JIEKTPU3ALMS TEJ, SKBUIOTEHIUAIBHOCTh ITOBEPXHOCTH
3aps’KEHHOT 0 IPOBOJHUKA;

IPOBOJIUTh UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKOM BEIUUUHBI OT
OpYrol €  HCIOJb30BAHUMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYMpOBAaTh YCTaHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOIYYECHHOU
3aBUCHUMOCTH (U3MYECKUX BEJIUYMH B BUAE TIpapuKoB C Y4ETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, JIeN1aTh BBIBOJIBI 110 Pe3yJibTaTaM
UCCIIEJOBAHN;

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BEJIUYUH, MPU ITOM
BBIOMpATh ONTUMAIBHBIA METOJ H3MEPEHMs, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIE MOTPEITHOCTH NPSMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJIUTH OIIBITHI IO ITPOBEPKE MPEIIIOKEHHON TMITOTE3bI: INIAHUPOBATH
JKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3HPOBAThH
IIOJIyYEHHBIE pe3yJbTaTbl M J€JaTh BBIBOA O CTATyCE NPEMJIOKECHHOU
TUIIOTE3BI;

coOroaTh paBuiia 0€30MacHOIO TPy/Ja IpH MPOBEACHUHN MCCIIEIOBAaHUN
B paMKax Yy4YeOHOro JKCIEpUMEHTa, MpakTUKyma U  y4deOHO-



HCCJIEN0BATEIbCKOM H TPOEKTHOU JEATEIIBHOCTH C MCIIOJb30BAHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYI0BaHHUS;

pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
dbu3nYecKod MOJIeNIbI0: HA OCHOBAHUHW aHaIW3a YCIOBHUS OOOCHOBBLIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroliel TpeOOBaHUAM 3ajayw,
OpUMEHATh  (DOPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
bu3MYeCKUX TEOpU MpU UCIMOJIH30BAaHUU MAaTEeMAaTHYECKUX METOA0B
pelieHus 3aj1ad, MPOBOAUTh Pacu€Thl HA OCHOBAaHUU MUMEIOIIMNXCS JaHHBIX,
aHAJM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJBl PEIICHUS C
y4€TOM MOJYYCHHBIX PE3YIbTATOB;

pemath KadyeCTBEHHbIE 3ajJaud, TpeOylolue NPUMEHEHUsS 3HAaHUM U3
pPa3HBIX pa3eyoB Kypca (PU3MKHU, a TaKKe MHTErPAlMK 3HAHUM U3 IPYTUX
pPEeAMETOB E€CTECTBEHHO-HAYYHOrO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PacCyXKJICHUI C OMIOPOH HA M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIB30BaTh TEOPETHYECKHUE 3HAHUA IS OOBACHEHUS OCHOBHBIX
MPUHITUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
NeSITETbHOCTH 4YeJIOBEeKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIIMIA IKOJOTUUECKON O€301TaCHOCTH, MPEICTABICHUIN O PallMOHAIFHOM
IPUPOJONOJIB30BAHUM, @ TAKXKE PAa3yMHOM MCIOJIb30BAHUM JOCTHKEHUHN
HAyKH M TEXHOJOTHM Jid [JAIbHEHUIIEro pa3BUTUS YEJIOBEYECKOTO
00I1IeCTBa;

NPUMEHSTh Pa3ju4HbIe CIOCOOBI PaboThl ¢ MHpOpMaNUe (U3NIECKOTO
COlepKaHUsI C WCIOJB30BAHMEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIIOJIH30BaTh COBPEMEHHBIE HWH(OpPMAIMOHHBIC
TEXHOJOTUU IS TIOMCKA, TEpPepadOTKU ¥ TPEeAbsIBICHUS Y4eOHOU W
HAYYHO-TIONMYJISIPHON MHGOPMAINK, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUN
uHGOpMAIINK, TOJYYCHHOW W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJTU3UPOBATH  MOJy4YaemMyr  HMH(pOpMalnMilO HW  OUEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(POpMALINH;

POSIBISTh OpraHU3alMOHHbIE u MO3HABATEIbHBIE YMEHUS
CaMOCTOSITEJILHOIO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Mpoliecce
BBINIOJIHEHUS TPOEKTHBIX U yUeOHO-UCCIE0BATENbCKUX paldoT;

paboTaTh B TpyIIe C HCHOJHEHHEM pa3JIMYHBbIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy IPYMIbI, PAMOHATBLHO PAaCHpeAeisiTh ACSITEIbHOCTh



B HECTAHJAPTHBIX CUTYyallUsX, aJICKBAaTHO OIIEHUBATh BKJIaJ KaXKJIOro W3
YYaCTHUKOB IPYMIbI B PEIIEHUE PacCMaTPUBAEMOil TPOOIEMBI;

MPOSIBISATH MOTUBAIUIO K Oyayiiei npodhecCHOHATBHOU NeATeIbHOCTH 10
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.
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