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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom (enepanpHol pabouedt mTporpamMmmbl BocnuTaHus U KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpencTaBieHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBMM IS
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢usuke onpeaensoTcs MmiIaHupyeMble pe3yabTaThl OCBOCHHS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCs, OCBOUBIIUX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3nka Kak Hayka O HamOoyiee OOIMUX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YUCOHBIX UCCIISIOBAHUM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUNA M COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBa, W
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM palMoOHAIbHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTMUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHcTByromIero (akropa ydeOHoro mporecca. J[nsg yriyOonéaHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



7Ba crioco0a peanu3anuy GU3nYecKoro npakTukyMa. B nepBom ciydae npakTHKyM
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOAATCA B IpPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mno (@u3uke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUs W OcHalleHus: kabuHerta ¢(usuku. I[Ipu sToM obOecmneunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yensieTcsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3aesioB. [IJisi KaueCTBEeHHBIX 3a7a4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuambHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
00opyAOBaHUE 7S BHIIOJTHEHHSI YKa3aHHBIX B MPOTrpamMMe 10 QU3HKE YHEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OO0ECIEeYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOJBI, pa3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOHBIX cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKHE 3HAHUS JIJIST OOBSICHEHU I
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJEKBaTHOW YCIOBHSM 3a/ladyd, B TOM 4YHCIIE 3a7a4 HHKEHEPHOIO
XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
¢u3nYeCKNX OSKCIEPUMEHTOB, aHaldW3a U HUHTEepIpeTrauuud uHboOpMaIu,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ pusukoi.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JENacT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTanbHasg HayKa o npupojae. Hayunslil MeTo mo3HaHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

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

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoreza. ®u3nyUecKrii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3NYECKask TEOpHUsl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa U HANPSHKEHUS B LEMU TOCTOSHHOTO TOKA IPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

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

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJoBas M JIMHEWHass cKopocTh. I[lepmon u yactora oOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JBUKEHHE CHAPSIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE NyTEH, TPAEKTOPHIL, CKOPOCTEN IBMKEHUSI OHOTO U TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuyenue nBrukeHus Tea, OpOIIEeHHOI0 FTOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

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

HccnenoBanue 3aBUCUMOCTH MEpHO/Ia OOpalieHus] KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akon HproToHa 111 MatepuaaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
OBEPXHOCTBIO TJIAHETHI U OT reorpaduyeckoi MUPOThI. JBrkeHrne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koadumment tperus. Cuia conpoTUBIEHUS IPU ABUKEHUH TeJa B )KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAEHUCTBYIOIIEH PUIIOKEHHBIX K TEIy CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHU JABWXKEHHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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

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

N3mepenue koaddunrieHTa TpeHUS MO BEJIUYMHE YIIIOBOro KoddduiimeHrta
3aBucuUMOCTH Frp(N).

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. I[locTynmaTenbHOe M BpamiaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPIAOIO Tejla, MMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWibl. lloTeHUManbHas >HEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAsT CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmnyiibca Teia o TOpMO3HOMY ITYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHre KHNHETHYECKOW SHEPTUM TEIA IO TOPMO3HOMY MY TH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOroO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKHU U HE B3aUMOJCHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCTaBIeHE U30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TEMIIepaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens 6pOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPeIHUE 3HAUYCHUS BEJIMYMH, ONUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIpa)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

OnemeHTapHas pabota B TepMoAMHaMuKke. Beraucienue paboTsl mo rpaduxy
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TtemnoTel. TemmoéMkocTh Tena. YaeiapHas ¢ MOJSIpHAs
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBrlil 3aK0H TepMOAUHAMUKU. BHYyTpeHH 151 sHeprus. KoanyecTBo TemioTsl
U paboTra Kak Mephl HM3MCHEHUS BHYTPEHHEW SHEPruu TEePMOIUHAMHUUECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aKk0H TEpMOAMHAMUKY JJ151 HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIEeKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTaTesneil. TermoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHnyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOJWIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJIYYEHUE CBEPXHU3KUX TEMIIEpATyp, YTUIIU3AIUS «TEIUIOBBIX» OTXOJIOB C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEH BEILIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue mpoiiecca OCTbIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHeHcanus. Micnapenue u kurneHue. Y iefbHas TerjaoTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3gayxa. AGCONMIOTHAS U OTHOCUTENIbHAS BIIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedgopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl u3MEpEeHUs BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABICHUS JIb/A.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanune 3aBucUMOCTH JedopmalMd  pe3nHoOBOro oOpasua  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DneMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsi/ia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

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

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTHU AJIEKTpUUECKOro noiist. OZHOPOAHOE 3IIEKTPUUECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIs1 3JEKTPOCTaTHYECKOTrO TMojs (KaKk OJHOPOAHOrO, TaK u
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpsHKEHHOCTH JTHX TOJNEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpOoEMKOCTh KOHAEHCATOPA. INEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: BJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HanpsKEHUS ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxenune U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTO#) dJIeKTpUYecKor Iienr. MOIIHOCTh HWCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HANPSIAKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJIEHUS TIPU MOCTOSTHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEKY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MEepeHus amnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIUAIOB MEXKY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. JIEKTPOJUTHYECKAS IUCCOLMALINS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

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

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30pa3psiIHbIC
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknX BENWYMH, MPOBEPKA MPEIOKEHHBIX TUIOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YUYETOM COAECPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHM MaTEMATHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



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

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAHOMAaTepHasioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUS yueOHOro npeameTa «Duznuka» A0MKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAAUIUOHHBIM IIEHHOCTSM POCCUHUCKOTO
oO111ecTBa, pacIIMPEHUE KU3HEHHOTO OIbITa U OMbITa JCATEILHOCTU B MPOLIECCE pealiu3allid OCHOBHBIX HaIlpaBIICHUM
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CchOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMHM O0YYAIOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHa POCCUHUCKOTO

00I1IeCTBa;

e TPUHATUE TPATULIHMOHHBIX OOIIEYETOBEUECKIUX TYMAHUCTHUYECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

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

caMoOyIpaBJjeHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yYMEHHUE B3aMMOJICHCTBOBATH C COIUATBHBIMU HHCTUTYTAMHU B COOTBETCTBHU C MX (DYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:
e CchOPMUPOBAHHOCTH POCCUHCKON IPaskTIaHCKOW UJICHTUYHOCTH, MMaTPUOTU3MA;
e IIEHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCHMCKUX YUEHBIX B 00s1acTU (PU3UKH U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e copMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, ITUYECKOTO TTOBEACHMUS;
e CMOCOOHOCTH OIICHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYICh HA MOpaIbHO-
HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B IESTEIBHOCTH YYEHOTO;
e OCO3HAHWE JMYHOTO BKJIAJIa B MOCTPOSCHNUE YCTOWYUBOTO OYIYIIIETO.



ICTETHYECKOr0 BOCTIMTAHUSA:
e ACTETHUYECKOE OTHOILICHHE K MUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3HUECKOIN HAyKe.
TPY/0BOT0 BOCTIUTAHMS:
e HMHTEpPEC K pa3nuyHbIM cepam npodhecCHOHAIBHON AeSTEILHOCTH, B TOM YUCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOMH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OyyIieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC )KM3HECHHbIE MJIAHBI;
e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHuUIO B 001acTU (PU3UKHU HA IPOTSHKEHUH BCEH JKU3HU.
IKOJOrMY€eCKOT0 BOCTIMTAHUS:
e cOPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhI, OCO3HAHUE TJI00ATIBHOTO XapaKTepa IKOJIOTHYECKUX poldIieM;
e TUIAHUPOBAHUE U OCYILIECTBICHUE ICUCTBUIN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS 1IeJIel YCTOMYUBOTO Pa3BUTHUS
YeJIOBEYECTRA;
e PACIIMPEHHE OIBITA JACATSTLHOCTH IKOJOTHYECKON HAIIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKe.
HEHHOCTH HAYYHOI'0 MO3HAHMS:
e cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3MUECKON HAYKHU;
e OCO3HAaHWE LIEHHOCTH HAyYHON JEsATENbHOCTH, TOTOBHOCTh B IIpoliecce H3y4eHUs] (U3HKH OCYHIECTBISATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBuA:
e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH U AKTYTU3UPOBATH MPOOJIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;
e ONpPEACHATh LEIU ACATCIBHOCTH, 3aJ1aBaTh TapaMETPbl U KPUTEPUH UX JOCTHXKECHHUS;
e BBISBJISTH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCMaTPUBAEMBIX (PM3UUYCCKUX SBIICHUSX;
e pa3zpabaThiBaTh IIAH PEIICHUS MPOOJEMBbI C YU4ETOM aHAIM3a MMEIONIUXCS MaTepHAIbHBIX M HEMaTEePHATbHBIX
pECYpCOB;
e BHOCHUTb KOPPEKTHBBI B JEATEIBLHOCTH, OILICHWBATh COOTBETCTBUE PE3YJbTATOB IMEJISM, OIICHUBATH PHUCKHU
MOCJIC/ICTBUU J€ATECIHHOCTH;



KOOPAVUHUPOBaTh W BBINOJHATH pPabOTy B YCJIOBUSAX PEATbHOTO, BHUPTYaIbHOTO U KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBHS;
pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBbIe ucciiea0BaTeIbLCKHIE NEMCTBUS .

BJIa/I€Th HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMH U METOAaMU (PU3UYECKON HAYKH;

BJIa/I€Th HABBIKAMU Y4eOHO-UCCIIEI0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJOB pelIeHUs 3a/ady (PU3NYECKOro COAEpX aHUs, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

BJa/J€Th BUJAMU JI€ATEIBHOCTH MO TMOJIYYEHHIO HOBOI'O 3HAHMS, €ro HMHTEpHpeTalu, NTpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX yYEOHBIX CHUTYyalUsiX, B TOM YHCJIE MPU CO3JaHUHM y4eOHBIX MPOEKTOB B 00JAaCTH
buzuky;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3H U aKTYaIM3UPOBATh 33/1a4uy, BbIIBUTATh TUIIOTE3Y €€ PellIeHNs, HAXOAUTb
apryMEeHTHI JUIsl I0Ka3aTelbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJI€ PELICHMs 3a/laull pPe3yJbTaThl, KPUTUUYECKH OLIEHMBATh UX JOCTOBEPHOCTb,
IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHOM J1€ATEIbHOCTH, B TOM YHCJIE MPU U3YUEHUH
[1)76370 478

JaBaTh OLICHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTH 3HAHMSI 110 (PU3UKE B IPAKTUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTe;

BBIJIBUTaTh HOBbIE UJIEH, MPEJIaraTb OpUrHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOLINE albTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HAaBBIKAMU TIOMy4YeHHUS WHGOpMAIU (DU3UIECKOTO COACPKAHUS W3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITETILHO OCYIIECTBIIATH TOWCK, aHAIIN3, CHCTEMATH3AIMI0O U WHTEPIPETANHNI0 WHOOPMAIMN Pa3TMIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUY;



UCIIOJIb30BaTh CpeAcTBa MH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMM B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX 33]1a4 ¢ COOII0ICHUEM TpeOOBaHUI H)PrOHOMUKH, TEXHUKU 0€30MacCHOCTH,
TUTHEHBI, peCypcocOepeKeHUs, MPABOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHONW 0€301aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COJAEpkKaHUS B pa3iuuHbIX (opmaTax ¢ y4€TOM Ha3HaueHUs UHGPOpPMALMH U
LIEJIEBOM ayAUTOPUH, BBIOUpasi ONTUMANIbHYIO (POPMY MPEICTABICHUS U BU3YyaTIU3ALIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUSA:

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

pacrno3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYAIlUHd U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

NIOHMMATh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHJHOW U WHANBUAYaTbHON paOOTHI;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX JEUCTBHH C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTECH KasKIOTO
YJICHa KOJUICKTHBA;

NIPUHUMATh 1IEJTH COBMECTHOH JIeATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS 1O €€ JOCTHIKECHUIO:
COCTaBIIATh IUIAH JEHCTBUM, pacCHpeAesiaTh pPONH C YYETOM MHEHUH YYaCTHUKOB, OOCYKIATh pPE3YJIbTaThl
COBMECTHOM padOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJa M KaKIOr0 y4aCTHHUKAa KOMAaHJBI B OOIIMK pe3yNbTaT MO pa3paboTaHHBIM
KPUTCPHSIM;

npeJjiaraTb HOBBIC IPOCKTHI, OLICHUBATh MJICH C ITO3UIIMA HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTHYCCKON 3HAYMMOCTH;
OCYIICCTBIISITh IMO3UTHBHOE CTPATETHYCCKOE TOBEJICHHE B Pa3IMYHBIX CHUTYaIUSAX, IMPOSIBISATH TBOPYECTBO M
BOOOpakeHHne, ObITh HHUITMATHBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe AeiicTBUSs
Camoopranuszanus:

CaMOCTOSATEIIFHO OCYIIECTBIISATh MO3HABATENBHYIO ACSATEIBHOCTh B 00JACTH (PU3MKH U aCTPOHOMUU, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHEIE 33/1a4H;

CaMOCTOSITEIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 33/1a4, IIJIaH BBIMIOJIHEHUS] TPAKTUYECKON
paboThI ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTEHHIA;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;



pacIIMpATh paMKH Y4eOHOIO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHU;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIOoCcOOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO 3PYIUMLHUUA B 00JaCTH (PU3MKH, MOCTOSIHHO MOBBIIMIATH CBOM
o0Opa3oBaTeIbHbIM U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JICSITEIHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM;

BJIAJICTh HABBIKAMH I103HABAaTENbHOUW pedJIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUNH M MBICTUTEIBHBIX
MIPOIIECCOB, UX PE3YyJbTaTOB U OCHOBAHUM;

UCITIOJIB30BaTh MPUEMBI peIIeKCUU JIJIsI OIEHKH CUTYyaIlid, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKA U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIHTATOB JEATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIHTATOB JEATEIBLHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTHKeHHS TUYHOCTHBIX PE3YNbTATOB OCBOCHUS MPOrPaMMbl MO (PU3MKE JISi YPOBHS CPEIHEro OOIIEro
o0Opa3oBaHus y 00y4YarOIIMXCs COBEPIICHCTBYETCS SMOIIMOHANBHBIN MHTEIUIEKT, MPEATNIOIararoifi cOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAJILHOE COCTOSHHUE, BHJICTh HaIlpaBICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM cdhephl, OBITH YBEPECHHBIM B cebe;

CaMOPETYJIMPOBAHUs, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHUEC,
CITOCOOHOCTD aJIANITHPOBATHCS K AIMOIMOHAIBHBIM U3MEHEHUSM M IIPOSIBIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIIECH CTPEMIICHUE K IOCTHKEHHUIO IICJIH B YCIIeXY, ONTUMHU3M, HHUITUATHBHOCTD,
YMEHUE JIEUCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYTHX, YYUTBIBATH €ro IIpH
OCYIIECTBIICHUH OOIICHHMS, CTOCOOHOCTh K COUYBCTBHIO M COIIEPEIKUBAHUIO,



COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTh BBICTPAMBATH OTHOLIEHUS C APYTUMU JIIOJIbMH, 3a00TUTHCH,
MPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xoniy o6yuenus B 10 knacce nmpeAMETHBIE Pe3yabTaThl HA YTIyOIEHHOM YPOBHE TOJIKHBI OTpaxaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

MOHUMATh POJIb PUBUKK B SIKOHOMHUYECKOHN, TEXHOJIOTHYECKOM, IKOJIOTHIECKON, COIIMATBHON U dTUYECKOU cepax
NeSATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKHU B COBPEMEHHOM HAyYHOU KapTUHE MUPA, 3HAUCHHE ONMKUCATEIHHOM,
CHUCTEMATH3UPYIOLIeH, OOBSICHUTEIIBHOM M MPOTHOCTUYECKOW (YHKIUN (PU3NUECKOH TEOpUHM — MEXaHUKH,
MOJICKYJISIDHOM (DU3UKKM W TEPMOJUHAMHUKH, POJib (PU3MUecKoil Teopuu B (HOPMUPOBAHMM TMPEJCTABICHUN O
bu3udYecKoi KapTHHE MUPAa;

pas3nuuath yCIOBUS MPUMEHUMOCTH MOJENeH (U3NYECKUX TEJl U MPOILECCOB (SIBJICHUI): MHEPIMAIbHAs CUCTEMA
orcuéTta, abCOMOTHO TBEPJOE TEJNO, MaTepuaabHas TOYKA, PAaBHOYCKOPEHHOE NBIKEHHE, CBOOOIHOE MajeHHE,
abcomoTHO ympyras aegopmanus, abCOIOTHO ynpyroe U abCOIIOTHO HEYNpPyroe CTOJKHOBEHHMS, MOJENU Ta3a,
KUIKOCTU U TBEPHOTO (KPUCTAIUIMUYECKOI0) TeJa, UACAIbHBIN ra3, TOYEUHBIN 3apsid, OJHOPOJHOE IIEKTPUUECKOE
0JIE;

pasznuyarh ycioBUs (TPaHHUIIbI, 00JaCTH) MPUMEHUMOCTH (U3HYECKUX 3aKOHOB, MMOHUMATh BCEOOIUN XapakTep
(dbyHIaMEHTaTbHBIX 3aKOHOB M OTPAHMYEHHOCTH UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOIIECCHl M SIBICHUS, UCIOIb3YsI OCHOBHBIC TOJOKECHHS U 3aKOHBI
MEXaHUKU (OTHOCUTEIHLHOCTh MEXaHWUYECKOTO JIBIKCHUS, (POPMYIIbI KHHEMATUKH PaBHOYCKOPEHHOTO JIBHXKCHUS,
npeobpazoBanus [anuies 1uist CKOPOCTH U TIEpEMEIeHUs, 3aKOHbI HbI0TOHA, MPUHITUTT OTHOCUTENBHOCTH [ amues,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MMITYJIhCAa U MEXaHUYECKON IHEPruu, CBSI3b PabOTHI CHIIBI C
U3MEHEHUEM MEXaHUYEeCKOM »HHEPruM, YCJIOBHUS paBHOBECHUsS TBEPAOrO Telia), MPU ITOM HCHOJIb30BATH
MATEMAaTUYECKOE  BBIPAKCHHE 3aKOHOB, YKa3bIBaTh yCIOBUS NPUMEHUMOCTH (U3MYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['amuies, BTOpPOTO W TpPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMITYJIbCa U
MEXaHUYECKOU IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;



AHAIM3UPOBATH U OOBACHITH TEIJIOBBIE MPOLIECCH U SIBICHUS, UCMOIb3Ysl OCHOBHbIE MoJIokeHUsI MKT u 3akoHBI
MOJIEKYISIPHON (PUBHKU U TEPMOJAUHAMUKY (CBS3b AABICHUS UEATBLHOTO ra3a co CpeAHEN KUHETUUECKON YHeprueu
TEILUIOBOI'0 JABHMKCHUS U KOHLEHTPALMEH €r0 MOJIEKYJI, CBsI3b TEMIIEPATYPhl BEIIECTBA CO CPEAHENH KUHETUYECKOU
JHEpPrUey TEIJIOBOIO IBUKEHMS €r0 4acTHLl, CBA3b JABJICHUS UJECAJIBHOIO ra3a ¢ KOHIEHTpALMEH MOJIEKYI U €T0
TeMIepaTypoil, ypaBHeHnne MenpaeneeBa—Knanelipona, MNepBbIi 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHCHUS
SHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE BbIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCJIOBUSI IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeipona;

aHAIM3UPOBATh U OOBSCHATH DIEKTPUUYECKUE SIBJICHUS, HCIOJb3yd OCHOBHBIE TMOJOXEHUS U 3aKOHBI
ANEKTPOAMHAMUKHN  (3aKOH  COXpaHEHHUsS DJIEKTPUYECKOTro 3apsiia, 3akoH KyinoHa, TOTEHUHAIbHOCTH
JJIEKTPOCTATUYECKOTO IM0JI1, MPUHLMI CYNEPIO3ULUU NIEKTPUUECKUX IOJIEH, HMPU OTOM YKasblBas YCIOBUS
IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MpaKTHYECKU BayKHbIE COOTHOLIEHHUA: 3aKOHbI OMa Ui ydacTKa HENU U
JUIsl 3aMKHYTOM dJeKTpuyeckod menu, 3akoH Jlxoyns—Jlenna, npaBuna Kupxroda, 3axonst Dapanes ans
AJIEKTPOJIN3a);

ONMKCHIBATh (PU3NUECKHE TPOLECCHl W SABJICHHS, MCIOJB3Ys BEJIHYMHBI: TMEpPEMEIIeHUE, CKOPOCTh, YCKOpPEHHE,
VMITYJIBC T€JIA U CUCTEMBI TeJl, CHUJIa, MOMEHT CWJIbI, 1aBJICHUE, IOTCHIUAJIbHAS JHEPIUsl, KHHETHYECKasl dHEprus,
MeXaHH4YecKasi SHeprus, padoTa CUJIbl, IEHTPOCTPEMUTEILHOE YCKOPEHHE, CUJIa TSXKECTH, CHJIa YIPYTOCTH, CUia
TPEHHsI, MOIIHOCTb, DSHEPIHsl B3aUMOJCHCTBUSA Tela C 3emiéd BOIM3M €€ TMOBEPXHOCTH, SHEPIHsl YIPYrou
nedopMali MPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIIOTHAsl TeMreparypa Teia, padoTa B TEPMOJIUWHAMUKE,
BHYTPEHHSISI DHEPTUs HJICATbHOTO OJHOATOMHOIO ra3a, padoTa HAEalbHOTO ra3a, OTHOCHUTEIbHAs BIAXXHOCTH
Bo3nyxa, KII/] naeanbHOro TEmIOBOro ABUTATENS; MIEKTPUUYECKOE I10JI€, HANPSIKEHHOCTD IEKTPUYECKOTO TO0JI,
HaIPsDKEHHOCTH IIOJIA TOYEYHOrO 3apsja WM 3apsOKEHHOIO Ilapa B BaKyyM€ U B JUDJICKTPUKE, MOTCHIIWAT
3IEKTPOCTATUYECKOTO I0JIA, Pa3HOCTh ITOTEHIINAJIOB, JIEKTPOABIIKYILAS CUJla, CUJIA TOKA, HAIIPSKEHUE, MOILIHOCTh
TOKA, DJIEKTPUYECKas €MKOCTh IIJIOCKOIO KOHACHCATOpa, COIPOTUBIIEHUE Yy4YacTKa LIENHU C II0CJIENOBATEIbHBIM U
IapajyIeIbHBIM COCIUHEHUEM PE3UCTOPOB, JHEPIU DIIEKTPUUECKOIO M0JIsI KOHIEHCATOPa,

OOBSICHATH OCOOCHHOCTH NPOTEKaHHUS (U3MUECKUX SBICHHMI: MEXaHMYECKOE JBHKEHHE, TEIJIOBOE BUKECHHE
YacTUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBIKEHUE, AUPPY3us, HCIapeHHe, KUIEHUE WU



KOHJICHCAIUsA, IUIAaBJICHUWE W KPUCTAJUIM3alMs, HAINpaBICHHOCTh TEIUIONEpPENayu, DJJIEKTPU3alMs — Tell,
AKBUIMIOTECHIUAIIBHOCTH MOBEPXHOCTH 3aPS)KEHHOTO MPOBOIHUKA;

POBOJIUTH HUCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BETUYUHBI OT APYrod C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUHN, MPU HSTOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH pPE3YJbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
bu3MYeCKUX BEIMYMH B BUJE TpadUKOB ¢ YUYETOM aOCOIIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, JejaTh BBIBOJbI MO
pe3yapTaTaM UCCIEe10BaHus;

IPOBOJIUTh KOCBEHHBIC U3MEPEHUST (DU3NUECKUX BEJIMUMH, MPU ATOM BBIOUPATHh ONTUMAIBHBIM METOJ] U3MEPECHUS,
OIICHUBATh A0COJIOTHBIC U OTHOCUTEIbHBIE MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX H3MEPEHUI;

IPOBOJIUTh OMBITHI MO TPOBEPKE NPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH OKCIEPUMEHT, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, AHAJIM3UPOBATh MOJYUYCHHBIE peE3yJbTaThl W Je€jaTh BBIBOJ O CTaTyce
PEI0KEHHON TUIIOTE3bI;

coOoaTh MpaBuia 0€30macHOro TpyJa MpH MPOBEIECHUU MCCIEJOBAaHUN B paMKax Y4eOHOro 3KCIEpPUMEHTA,
NPaKTUKyMa M y4eOHO-HCCIE0BATENIbCKON W MPOEKTHOW MEATEIbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U 1a00OPaTOPHOT0 000PYIOBAHMUS;

pemath pacu€THBIE 33J]a4M C SIBHO 3aJJaHHON M HESABHO 3aJlaHHON (PM3MUYECKOW MOJIEINIbI0: HA OCHOBAaHUU aHAIIM3a
yCIIOBUSL 0OOCHOBBIBATH BBHIOOp (pU3MYECKO MOMENH, OTBEYAOIIe TpeOOBaHUAM 3a/1auu, TPUMEHSITh (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UYECKUX TEOPHUM MPU HUCHOJIB30BAHUU MATEMATHYECKUX METOOB
peleHns 3ajad, NPOBOJAWUTH PACUYEThl HA OCHOBAHMM HMEIOLIMXCA JAHHBIX, aHAJU3UPOBATH PE3YJbTATHl H
KOPPEKTUPOBATH METO/Ibl PEUIEHUS C YUYETOM MOJYUEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIE 33/1aud, TPEOYIOIe MPUMEHEHUSI 3HAHUN M3 Pa3HBIX Pa3fesioB Kypca (U3MKH, a TaKKe
UHTErpalliy 3HAHUN U3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA: BBICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccy>KJIeHu# C OMOPOii Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBJICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS JJII OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PA0OTHI U3MEPUTETBHBIX IPHOOPOB,
TEXHUYECKHX YCTPOMCTB U TEXHOJOTMYECKUX TPOLECCOB;

NPUBOJUTH MPUMEPHI BKJIa/la POCCHHCKUX W 3apyOEKHBIX yUEHBIX-(OU3UKOB B Pa3BUTHE HAYKH, B OOBSICHECHHE
MPOLIECCOB OKPYKAIOUIETO MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTHI;



e AHAM3HMPOBATH U OLEHUBATH MOCIEICTBHUS OBITOBOM M MPOU3BOJACTBEHHOM JESITEIHOCTH YEJIOBEKA, CBA3AHHOU C
(U3MYECKUMH TPOLIECCAMH, C TMO3MIMI SKOJOTMYECKOM O€30MacHOCTH, MPEACTABICHUH O palMOHAJIbHOM
IPUPOAOIIOIH30BAHUH, @ TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUN HAYKH M TEXHOJOTUU ISl HallbHENIIEro
Pa3BUTHUS YETIOBEYECKOr0 OOIIEeCTBa;

e TIPUMEHATH pa3M4HbIe CIOCOObI paboThl ¢ uWHGpOpMaIMel (U3NYECKOrOo COAEpX aHUS C HUCIHOJIb30BaHUEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTMH, MPU OSTOM HCIOIb30BAaTh COBpEMEHHbIEe WH(GOPMAIIMOHHBIE
TEXHOJOTUU JJIsl TOUCKA, TepepadOTKH W MpeabsBiIeHUS Y4eOHOM M HAyYHO-TIOMYJISPHOW HMH(POpPMALINH,
CTPYKTYPUPOBAaHUS M MHTEpIpeTaluu HH(OpMaAILUMK, MOJYYEHHOW W3 PA3IUUYHBIX MCTOYHMKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIYYAEMYIO0 UH(POPMALIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOUIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA WH(OPMAIUH;

e TMPOSIBJIATH OPTraHU3AIMOHHBIE W TO3HABATEJbHBIE YMEHHUS CAMOCTOSITENILHOIO MPUOOPETeHHs] HOBBIX 3HAHMU B
IPOLIEeCcCe BBITIOJHEHUS MPOSKTHBIX U y4eOHO-HCCIIeIOBATEIBCKUX padoT;

e paboTaTh B IrpylIe C UCIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX pOJIEeH, IJIaHUPOBaTh PabOTy IPYIIIbl, PalliOHAIBHO
pacnpeensaTh JesTeIbHOCTh B HECTAaHAAPTHBIX CUTYalUsX, aIeKBATHO OLICHUBATh BKJIAJ KaX/J10r0 U3 YYaCTHUKOB
IpyIIbI B peUIEHUE paccCMaTpUBAaEMON MPOOIeMBbl;

e IPOSBIATH MOTUBALMIO K OyayIIeH mpodheccnoHanbHON AeSTENbHOCTU MO CIENHMATBHOCTAM (PU3UKO-TEXHUYECKOTO
npodus.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

KoanuecTBo 4acos




Ne HaumeHnoBaHue pa3iesioB U TeM DJIeKTPOHHbIE
n/n NPOrpaMmblI Beero Kontpoabubie | IlpakTuyeckue | (uudponbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl

Pa3zaen 1. HAYYHBIA METO/I ITIO3HAHUSI ITIPUPO/IBI

11 Hay4Hslil MeTO1 MO3HAHUS TPUPO B 6
Wroro mo pazueny 6
Paznen 2. MEXAHUKA

2.1 Kunematuka 10 1

2.2 JuHamuka 10

2.3 CraTtuka TBEpAOroO Tela 5) 1

2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalTuHbI 20
33 ArperaTtHble cocTosiHUS BemecTBa. dDa3oBbie 14 1
Mepexo bl
Utoro no pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOE TI0JIE 24
4.2 IToCTOSAHHBIN 2NEKTPUYECKUI TOK 24
4.3 Toxu B pa3nu4HbIX cpenax 6




Hroro no pazneny

54

Pazzen 5. ®PU3HMUECKHWI MPAKTUKYM

5.1 OuznyecKkuil NPakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 01.09.
pHApoJIe 2023
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 04.09
nccaeaoBaHusl GU3NIECKUX SBICHUI '
OKCIEPUMEHT U TEOPUS B IpoLIECCe
3 no3HaHus npupoapl. Habmonenne u 1 05.09
JKCIIEPUMEHT B QU3UKE
Crioco0Ob1 u3MepeHus GPU3HIECKIX
4 1 06.09
BEJTUYMH
AGCOIOTHAS M OTHOCUTEJIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 07.09
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢bu3uku B GOpMUPOBAHUU COBPEMEHHOM 1 08.09
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON '
NEeSITEeNbHOCTH JIIOeH
Mexanuueckoe nBmkeHue. Cucrema
otcuera. OTHOCUTEIBHOCTb
7 1 11.09

MCXaHHUYCCKOI'O ABUXKCHU . HpHMaH u
o6paTHas[ 3aJa49u MCXaHUKH




Pannyc-BexkTop MaTrepuasbHON TOYKH, €70
IIPOEKLIUY HA OCU KOOPJAUHAT.
Tpaekropus. [lepemenienue. CKopocTb.
Hx npoekiuu Ha 0OCH KOOpAWHAT

12.09

PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABH>KEHUS

13.09

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

14.09

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpocCThb. Yckopenue. [Ipamonmueitnoe
JABHUXXCHUC C MMOCTOAHHBIM YCKOPCHUEM

18.09

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBY)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

19.09

13

CBoboaHoe majieHre. Y CKopeHue
cBOOOHOTO MMaJeHuUsI. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

20.09

14

JIBuxkeHue tena, OpOIIeHHOTO MO YTJIOM
K TOPU30HTY

21.09

15

KpuBonuneiiHoe nBrokeHue. [[BrmKeHne
10 OKPY)KHOCTH. YTJIOBas U JIMHEHHAsI
ckopocts. [leproa u yactora.
LleHTpOCTPEMHUTEIILHOE U TIOJTHOEC
yCKOpEHHe

22.09

16

KonTponsHas pabota o Teme
"Kuuemartuka"

25.09




IIepsblii 3ak0H HprotoHa. MHepuuanbubie
cucremsl orcuéra. [IpuHuun

17 26.09
OTHOCHUTEIBHOCTH [ anmuies.
HeunepuinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoselicTBytomas cuna. Bropoi 2709
3akoH HproTona. Macca '

19 Bzanmopeiicteue Ten. Tpetnii 3akoH 58,09
HeroTona .

20 [Ipunnun cynepno3uruu cui. Pemenne 2909
3a/1ay Ha IpUMEHEeHne 3aKk0oHOB HproToHa '
3aKO0H BCEMHPHOTO TATOTEHHUS.

21 OKBHUBAJIEHTHOCTh I'PABUTALIUOHHON 1 02.10
MHEPTHOUN MaccChl

99 Cuna TsDKecTH M ycKopeHue cBoOOHOTO 03.10
MaJeHUs
JIBukeHre HeOECHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas 04.10
KOCMUYecKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 05.10
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHusd. JIBUKEHUE B KHUJIKOCTH U Ta3e C 06.10
y4€TOM CHJIIBI COTIPOTHUBIICHUS CPEJIBI
Hasnenue. ['mapocraTiuyeckoe 1aBIeHUE.

26 16.10
Cuna Apxumena
AGCOIOTHO TBEPIOE TEJO.

27 ITocTynarensHo€E M BpalaTeJIbHOE 17.10

ABHUIKCHUC TBCPAOTO TCIIa




28

MoOMEHT CHIIBI OTHOCHUTEIEHO OCH
BpaueHus. [lieuo cumbl

18.10

29

CrnosxeHune cuil, IPUIOKEHHBIX K
TBepIoMy Tery. LleHTp TspkecTH Tena.
YcnoBus paBHOBECHS TBEPIOTO Tea.
Bunael paBHOBECHS

19.10

30

Pemenne 3amau

20.10

31

KonTponsHas pabora o teme
"NMunamuka. CtaTuka TBEpI0TO Tena"

23.10

32

NMnynbc MaTepHaTbHONW TOUYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEpHAJIbHBIX TOUYEK. Teopema
0 JIB)KEHHMH LIEHTpa Mace

24.10

33

NmMmynbe critbl 1 U3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

25.10

34

MoMeHT uMnyinbca MaTepUaIbHON TOYKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAJIbHBIX MOJSIX

26.10

35

Pemrenue 3agau

27.10

36

PaGora cuibl Ha MaOM U Ha KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHne paboThl CUiIbl. MOIIHOCTh
CHJIBI

30.10

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHUAIBHON TOUKH

31.10




38

[ToTeHIManpHbBIE U HEIOTEHIIUAIBHBIE
cunsl. [lorennumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

01.11

39

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HETTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM DHEPTUU
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHU4YECKON YHEPTUU

02.11

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyinu s uieanbHOM
KHUJKOCTH

03.11

41

KonTtponpHas padoTa o Teme "3aKkoHbI
COXpaHEHUs B MEXaHUKe"

06.11

42

Pa3BuTure npenacraBieHuii o0 Ipupoie
Ter1oThl. OcHOBHBIE NoJI0KeHUsI MKT.
Juddysus. BpoyHoBckoe nBrMKeHNE

07.11

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABUKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA

08.11

44

Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).
Komnuectso BemectBa. IlocrostHHAs
ABoraipo

09.11

45

Temnepatypa. TennoBoe paBHOBeCHE.
IIkana Lenbcus

10.11

46

Pemenue 3amau

13.11

47

NneansHbiii ra3. I'a30BbBIe 3aKOHBI

14.11

48

Ypasaenne Menaeneena-Knanelipona.
Pewrenue 3anau

15.11




49

AbcomoTHas TeMieparypa. 3aKkoH
JanproHa

16.11

50

I/I3OHpOII€CCI)I B HACAaJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

17.11

51

I'paduueckoe mpeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

27.11

52

OcnoBHoe ypaBHeHne MKT

28.11

53

Pemenne 3amau

29.11

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO
CpeaHEeN KUHETUYECKON dHEepruen
MOCTYNATENbHOTO TEIJIOBOTO JIBUXKEHUS
€€ yacTuill

30.11

55

O00011IeHne U cucTeEMaTU3aINs 3HAHUN
no teMe "OcuoBel MKT"

01.12

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

04.12

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBui yis Tl cuctemsl.
Breminue 1 BHyTpeHHUE NTapaMeTpBbl.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HA4YCHMS BEJIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

05.12

58

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosibHas penakcanus T[]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO

06.12




59

Mogeins ueanpHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUS
IIPUMEHHUMOCTH 3TOU MOJENH

07.12

60

YpaBuenne MeHneneeBa-Kianelipona u
BBIpaKEHUE I BHYTPEHHEN SHEPrun

08.12

61

BeIpaxenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

11.12

62

DnemeHTapHas paboTa B TEPMOJUHAMHUKE.

Boruncnenue paboTel 1o rpaguky
npouecca Ha pV-auarpamme

12.12

63

Tennonepenada kak croco0® U3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPILICHHS pabOTHI

13.12

64

KonBekmusi, TermionpoBOIHOCTb,
M3ITy4YCHHUE

14.12

65

KommuectBo Temiorsl. Temno&éMKoOCTh
Tena. Y neabHas U MOJISIpHAs
TEII0EMKOCTH BelllecTBa. Y AeabHas
TEIJIOTa CTOPAHMS TOTLJIMBA

15.12

66

Pacuér xonmuuecTBa TEIIIOTHI MTPU
Terionepeaaye

18.12

67

[Tonsarue 06 anrabaTHOM TIpoIIecce.
[IepBrIil 3aKOH TEPMOAUHAMUKHU

19.12

68

KonnuecTBo TemnoTs! 1 paboTa Kak Mephbl
U3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI

20.12




BTopoii 3aKOH TEPMOAMHAMUKY IS
PAaBHOBECHBIX M HEPABHOBECHBIX

69 21.12
nporeccoB. HeoOpatnumMocTs mpupoaHBIX
MPOIIECCOB

70 [TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH. 92 13
KITQ

71 MakcumanbHoe 3HaueHue KIIT/. [ukn 25 12
Kapuo '

72 Pemrenne 3amau 26.12
DKOJIOTUYECKHE aCIEKTHI UCITOJIb30BaHU

73 TEIUIOBEIX JgBuUTaTeiiel. TemmoBoe 27.12
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemenne 3amau 28.10
O0o001Ienre U cucTeMaTH3alys 3HAaHUH

75 o Teme "Tepmoanaamuka. TemnaoBbie 29.12
MaIlIuHBL"

76 KonTtponbHas padoTa o Teme 09.01.
"Tepmoannamuka. TenaoBbie MalvHb!" 2024
[TapooOpazoBanre U KOHICHCAIIHSL.

77 Hcnapenue u kuneHue. Y neiabHas 10.01
TEIJI0Ta MapooOpa3oBaHUs
Hacepimmennbie 1 HEHACHIIIICHHBIC MTAPHI.

KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUST HACBHIIIICHHOTO MMapa OT
78 TEMIICPaTyphl, UX HE3aBUCUMOCThH OT 11.01

00BEMa HACBIIICHHOT'O I1apa.
3aBUCHMOCTD TEMIICPATypPhbl KUIICHUS OT
JaBJICHHUA B ) KUAKOCTHU




Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

79 12.01
OTHOCHTEJIbHAS BIIAXKHOCTh

80 Pemenue 3amau 15.01
TBépnoe rteno. Kpucramnmueckue u

81 amop(dHbIe Tera. AHU30TPOIUS CBOMCTB 16.01
KpUCTAJIIIOB

82 [InaBnenue u KpucrauM3anus. Y aeabHas 1701
TerutoTa rtaBneHus. Cyonmmmanus '
Hedbopmaruu TBEpAOTO Tena. PacTskenue

83 u oxarue. Casur. Monayns FOnra. IIpexen 18.01
yrapyrux nedopmaruii
TermmoBoe pacimpeHne XKUAKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M TEIJIOBBIX 19.01
KOJIEOaHUIT YacTHI] BEIIECTBA

85 [IpeobpazoBanue 3HEprUU B (Ha30BBIX 2201
nepexoiax

86 VYpaBHeHUe TEIJIOBOro OaaHca 23.01

87 Pemtenue 3amay 24.01
[ToBepXHOCTHOE HATSKEHUE.

88 Kanwnnsapueie sBnenus. JlaBinenue noa 25 01
WCKPUBJICHHON TTOBEPXHOCTHIO KHUAKOCTH.
®opmyia Jlamtaca
O06001eHne u cucTeMaTu3anus 3HaHu’

89 1o Teme "ArperatHbie COCTOSIHHS 26.01
BemecTBa. da3oBbie nepexoap!”
KonTponsHas pabota o Teme

90 "ArperatHble COCTOSIHHS BEIIECTBA. 29.01

®da30BbIe NIEPEXObI"




91

OnexTpusanus Tea U €€ IposBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIEKTpUYECKHX 3apsaoB. [IpoBonHuKH,
JMRJIEKTPUKH | TTOJTYITPOBOHUKA

30.01

92

DneMEeHTapHBIN ANEKTPUUECKUI 3apsil.
3aKOH COXpPaHEHHUs NIEKTPUUECKOTO
3apsaga

31.01

93

B3anmonerictue 3apsioB. TodyeuHsle
3apsabl. 3akoH Kynona

01.02

94

Pemenue 3agau

02.02

95

Dnekrpuyeckoe noJie. Ero aeiicterue Ha
ANEKTPUIECKHUE 3aPSIbI

05.02

96

Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
aneKTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE IMOJIe

06.02

97

HOTGHHI/IEUII)HOCTB SJICKTPOCTATHUYCCKOI'O
noasa. PasHOCTh NOTEHIIMATIOB 1
HAIIps>XKCHUEC

07.02

98

HOTGHHI/IaJ'IBHaj[ OHEPrus 3apsaa B
QJICKTPOCTATHUYCCKOM IIO0JIC. ITotennman
QJICKTPOCTATHUYCCKOI'O I10JIA

08.02

99

CBs3b HaHpH)KéHHOCTI/I I10JIA U1 PA3HOCTH
IMOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
TI0JIA

09.02

100

[IpuHIMIT CynEepnO3ULINU ANEKTPUUECKUX
nojen

12.02

101

Pemenue 3amau

13.02




[Tosie Toueunoro 3apsnaa. [lose

102 5 14.02
PaBHOMEPHO 3apsHKEHHOU chepsl
[ToJsie paBHOMEPHO 3apsKEHHOTO 1O
103 00Bémy mapa. Ilosie paBHOMEpPHO 15.02
3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH
IIpoBOIHUKH B DIEKTPOCTATHIECKOM
104 POBOX P 16.02
moJie. Y CIIOBUE PAaBHOBECHS 3apsIIOB
VDJIEKTPUKH U MIOIYIIPOBOIHUKH B
105 A P YHPOBOA 26.02
ANEKTPOCTATUYECKOM II0JIC
Konnencarop. DneKkTpo€MKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTh 27.02
IJIOCKOTO KOHCHCATOPa
ITapanmensHOE coeqMHEHNE
107 P 28.02
KOHJICHCAaTOPOB
ITocnenoBaTenpHOE COETUHEHNE
108 g A 29.02
KOHJICHCAaTOPOB
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 01.03
110 Pemtenue 3amay 04.03
BIDKEHHE 3apsHKEHHON YaCTUIIBI B
111 A P " 05.03
OJTHOPOJTHOM 3JICKTPHUECKOM II0JIe
112 Pemenue 3amay 06.03
O060011IeHNE U CUCTEMATH3ALUS 3HAHUI
113 e i 07.03
1o TeMe "DIEKTPUUYECKOE I10JIe
KoutpomnbsHas padora mo teMe
114 OHTP P ! 08.03
DNEKTPUUYECKOE MOJIE
Cuna toka. [TocToSHHEIN TOK. Y CIIOBUSI
115 CYILECTBOBAHUS IOCTOSTHHOTO 11.03

QJICKTPUYCCKOT'0 TOKA




116 Ncrounuku Toka. Hanpsbxenue u 9/1C 12.03
3akon OMa 1J1s1 yyacTKa LIEIH.

117 JJIsL Y49 o 13.03
DNEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJHOPOJIHOTO ITPOBOJIHHUKA OT €r0 JUIMHBI 14.03
Y TUTOIIA U TIOTIEPEYHOTO CCUCHUS
VensHO€E COPOTUBIIEHNE BEIIECTBA.

119 P B 15.03
Pemenne 3amau
ITocnemoBaTenpHOE, MapaIIeabHOE,

120 P 18.03
CMEIIAaHHOE COCAMHECHHE TTPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX DIEKTPHUESCKUX

121 “TP P 19.03
neneii. [IpaBuna Kupxroda

122 Pemenne 3amau 20.03
PaboTa anekTpuueckoro Toka. 3akoH

123 21.03
Hxoyna —Jlenua

124 Pemtenue 3amay 22.03
MOITHOCTD JEKTPUIECKOTO TOKA.

125 TennoBas MOIITHOCTb, BhIEIIEMas Ha 25.03
pesuctope

126 Pemtenue 3amay 26.03
OJ1C u BHyTpEeHHEE COIPOTUBIICHUE

127 A yIP P 27.03
WCTOYHHKA TOKA
3akon Oma 11t NoJIHOHM (3aMKHYTOH

128 e (samKHyTOH) 28.03
ANEKTPUYECKOM IIeTTH

129 Pemenue 3amau 29.03

130 MOITHOCTh UCTOYHUKA TOKA 01.04

131 KopoTkoe 3aMbikanne 02.04




132 KonpaeHncarop B Lienu NOCTOSTHHOTO TOKa 03.04

133 Pemenue 3amau 04.04
Pemenue 3anau no teme "[locTosiHHBIN

134 . 05.04
MEKTPUICCKHI TOK
Pemenue 3anay no teme "IlocTosiHHBIN

135 . 15.04
MEKTPUICCKHUI TOK
Pemenue 3anau no teme "IlocTossHHBIN

136 . 16.04
MEKTPUICCKHUI TOK
O060061eHre u cucTeMaTu3alus 3HaHun

137 1o Teme "[I0CTOSTHHBIN 3IEKTPUYECKUN 17.04
TOK"

138 KonTponbHas paborta o teme 18.04
"[ToCTOSHHBIN 3JIEKTPUYECKHUN TOK" '
DnexTpuyeckas IpoBOJUMOCTh

139 Pa3IUYHBIX BEIIECTB. DJIEKTPHUIECCKHI TOK 19.04
B MeTasuiax. CBepXmnpoBOAUMOCTb
DIIEKTPUYECKHI TOK B pacTBOpax U

140 pacriaBax 3JeKTPOJMTOB. 3aKOHbI 22.04
Dapagest 15 SIEKTPOTIU3a

141 DNeKTpUYECKHUid TOK B razax. [lmasma 23.04
DIEKTPUYECKUN TOK B BAKyyMe.

142 P N 24.04
Bakyymubie npu0Oopbl

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX 25.04

144 [TonynpoBoAHUKOBBIE TPUOOPHI 26.04
Du3NYEeCKUN PAKTUKYM I10 TEME
HH

3MepeHUe CHIIbI TOKA U HAMIPSKEHUS B
145 P P 29.04

LTI MOCTOSHHOT'O TOKa IIpHU NOMOIIIU
AHAJIOT'OBbIX U I_II/I(I)pOBBIX




M3MEPHUTEIbHBIX MPUOOPOB" MK
"3HakoMCTBO ¢ M (ppoBoil MTabopaTopueit
no ¢usuke. [lpumepsr n3mMepenus
(U3NIECKUX BETTMYMH TPU TIOMOIIH
KOMITBIOTEPHBIX JTaTYUKOB"

146

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

30.04

147

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IIpH
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
uiu "HccnenoBaHue 3aBUCUMOCTH ITyTH
OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
NBIKeHUN"

01.05

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue ycKopeHusi CBOOOHOTO
naaenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

02.05

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue IBUKEHUS TeJla 0
OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJIYJIIO
ckopocthio" wim "McciaenoBanue
3aBHCHMOCTH TIEPHOJ1a 0OpaIieHus
KOHHYECKOTO MasTHHUKA OT €ro
napameTpoB"

03.05

150

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"N3mMepeHune paBHOACUCTBYIOIIENH CUIIBI

06.05




MIpU JBIKEHUH OpycKa 10 HAaKJIOHHOU
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JBUXKCHUS
OpycKka 10 HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3ydenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

07.05

152

®u3N4eCcKuil IPAKTUKYM IO TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YrII0BOT0 KO3 PHUIIHECHTA
3aBucumoctd Frp(N)" nmm
"UccnenoBanue IBMKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH C IEPEMEHHBIM
ko3 durmentom tpenus" nnu "M3yuenue
JIBH>KEHUS rpy3a Ha Bajly ¢ TpeHuem"

08.05

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUl paBHOBECHUS
TBEPIOTO TeJa, UMEIOIIETO OCh
BpameHusa" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUJI yIpyroctu"
iy "M3ydeHne ycTon4MBOCTH TBEPIOTO
TeJa, UMEIOLIEro MI0NMab OTOphI"

09.05

154

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3MepeHune uMIynbca Tena 1no

10.05




TopMo3HOMY iyTu" nnu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
IEKTPOMOOHIISI I MOIITHOCTH CHJIBI TSATH"
niu "CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJICOM CHIIBI" WIIH
"UccnenoBanue coXpaHeHUsI UMITYJIbCa
P YIPYroM B3aMMOACHCTBUM" WK
"N3mMepeHne KHHETUUECKON SJHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne H30TepMHUUECKOrO Ipo1ecca
(peKOMEHJ0BAHO HCIOIb30BaHHE
uudpooii 1abopatopun)" wiu
"M3ydyeHne n30XopHOTro mporecca’ uin
"N3yuenne n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

13.05

156

DU3NYECKU TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEeI0EMKOCTH"
unu "HccnenoBanue mpouecca OCThIBAHUS
BemecTBa" win "MccnenoBanue
aguabatHoro mporecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEH"

14.05

157

Ou3nyecKuil MPakTUKyM IO TEME
"N3y4yeHne 3akOHOMEPHOCTEN UCTIApEHUS
xuakocren" wim "M3mepenne ynenbHoOU
TETUIOTHI IJIaBJICHUS JIhJa" HIIN
"N3y4ueHne cBONCTB HACBILIEHHBIX TapOB"

15.05




wi "M3mepenne abCcoIOTHON BIaKHOCTH
BO3/yXa M OI[EHKAa MaCChl TIapOB B
nomerenun". M3mepenue koddummenrta
MOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYECKU IPAKTUKYM 110 TEME
"HabimroteHue peBpaIieHus SHEPTUu
3apsKEHHOTO KOHEHCATOPa B SHEPTHI0
n3nydeHus ceroauonaa’ unm "M3ydyenue
MPOTEKaHHUs TOKA B LIEMH, COJICpHKAIIEH
koHJeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HAMPSKEHU)
MIPH MOCJIEeI0BATEIbHOM COEMHEHNN
KOHJIEHCAaTOPOB"

16.05

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanue CMENIAHHOTO COEIUHEHMUS
pe3ucropoB' win "M3MepeHue yenbHoro
COIPOTHUBJICHHS TPOBOJHUKOB" WIIH
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
OT HaIpsDKEHUS JUIA JIaMITbl HaKaIuBaHus "

17.05

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anekTpoaunsa" uim
"U3mepenue 3apsiia 0JHOBAJICHTHOTO
noHa" win "UccneqoBanue 3aBUCUMOCTHA
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEepUCTUKU Juoaa"

20.05

161

PesepBHslit ypok. O600mIeHE U
CUCTeMaTH3aIlusl 3HAHH 110 TeMe
"KunemaTtuka"

21.05




162

PesepBHelii ypok. O600IIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHWIA 110 TeMe
"Iunamuxa"

22.05

163

PesepBHeIit ypok. O000IICHNE 1
CUcreMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

23.05

164

PesepBubiit ypok. O60011eHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"3aK0HBI COXPAHEHHUS B MEXaHUKe"

24.05

165

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH 10 Teme
"OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOU
Teopun"

27.05

166

Peseprubiit ypok. O6001IeHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 110 TEME
"Tepmoannamuka. TenaoBele MalIvHb!"

28.05

167

Peseprubrit ypok. O6001eHNE 1
cCUCTeMaTH3alusl 3HaHH 110 TeMe
"ArperatHbi€ COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"

29.05

168

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"OnekTpuueckoe mnojue"

30.05

169

PesepBuslit ypok. O6001IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUIN TOK"

31.05




PesepBHelii ypok. O600IIeHNE 1

170 cucTeMaru3aiusa 3HaHui mo treme "Toku B 1 31.05
pasnuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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