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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nKe Ha ypOBHE CpEeTHETO OOIIero 0Opa3oBaHus pazpaboTaHa
HAa OCHOBE TIOJOKEHUH U TpebOBaHWMN K pe3yabTaTaM OCBOCHHS OCHOBHOMU
oOpazoBarenbHOI Tporpammsbl, npeacTtaBieHHbix B PI'OC COO, a Takxke ¢ yuéToM
denepasibHOM paboueld mporpamMmbl BocnuTaHuss U KoHuenuuu mnpenogaBaHus
yuebHoro mpeamera «@Du3mka» B 00pazoBaTeNbHBIX OpraHu3anuax Poccuiickoi
®denepann, peali3yoIMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

[Iporpamma no ¢usuke omnpenensier o0A3aTeNbHOE MPEAMETHOE COJIEpKaHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO IOCJIEA0BAaTEIbHOCTh M3YyUEHUS TEM M pa3/esioB
y4eOHOro mpeaMeTra ¢ y4ETOM MEKIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBA3EH,
JIOTHKU y4e€OHOT0 Ipoliecca, BO3pacTHBIX 0COOeHHOCTEW oOyuatomuxcs. [Iporpamma
1o (u3uKe JAET MPEACTABICHUE O LIENIAX, COAECPHKAHUU, OOLIEH cTpaTeruu 00y4eHus,
BOCIIUTAHUS U Pa3BUTHUS 00ydaroluXcs cpeacTBaMu yueOHoro npeamera «Dusukay
Ha yriy0JaEHHOM YPOBHE.

N3yuyenne kypca (u3uky yriyOJaEéHHOrO YPOBHSI MO3BOJIIET pEalU30BaATh
3ala4yu po(ecCHOHaIbHON OpUEHTAlMU, HANpaBJICHO HA CO3JaHUE YCIOBUU I
MPOSIBJICHUS] CBOMX MHTEIUIEKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEW KaxKIbIM
oOydJaronumcsi, KOTOpble HEOOXOMWMBI JIsi TMPOJOJDKEHUS 00pa3oBaHUs B
OpraHu3anusX MpoPECCHOHATILHOTO 00pa3oBaHUs 1O Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM Y MHKEHEPHBIM CHEIIHATIbHOCTSIM.

B nporpamme no gu3uke onpenenstoTcs IIaHupyeMble Pe3ysbTaTbl OCBOCHUS
Kypca (U3UKM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsA: JMYHOCTHBIE,
MeTanpeaMeTHbIe,  INpeAMETHble (Ha  yriyonéHHoMm  ypoBHe).  HayuHo-
METO/JOJIOTUYECKON OCHOBOW Il  pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM H TPEAMETHBIM pe3yibTaTaM OOyYarolIUXCs, OCBOUBIIHNX
nporpamMmy 1o ¢u3MKe Ha YPOBHE CpeHEro ooiiero oopa3oBaHus Ha yriIyOJIEHHOM
YPOBHE, ABJISIETCS] CACTEMHO-AEATEIbHOCTHBIN MOAXO/.

[IporpamMma no pusMKe BKIIOYAET:

MJIAHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (PU3UKU Ha yriIyOJIEHHOM YPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI M0 rojlaM 00yUYEHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 10 (Qu3MKE HMEET MPUMEPHBIN XapakTep W MOXET ObITh
MCIOJIb30BaHa YUYUTENAMU (PU3HUKH ISl COCTABICHUS CBOUX pabOUYMX MPOrPaMM.

[Iporpamma 1o ¢u3nkKe HE CKOBBIBAET TBOPYECKYI0 MHHUIIMATUBY YUMUTENEH U
MPEIOCTABISET BO3MOKHOCTH ISl peaiM3allii PA3IMYHbIX METOAUYECKUX MOIXO0/I0B
K mpenojaBaHvi0 (U3MKA Ha YrIyOJNEHHOM YpOBHE MpU YCIOBUM COXpPaHEHUs
00s13aTeTbHON YacTH COJIEPKaHus Kypca.



®du3nka Kak Hayka 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxatomeM wmupe. I[IIkoapHBIT Kypc GU3HKA — CHCTEMOOOPA3YIOMIMN IS
€CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEAMETOB, TOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE MPOLIECCOB M SBJICHHM, M3y4aeMbIX XHUMHEH, Ouonoruen, (puznueckou
reorpadueit 1 actpoHoMuei. VMcnonb30BaHue U akKTUBHOE TPUMEHEHUE (PU3UYECKHUX
3HaHUU OMPEIENNIIO XapakTep W OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B
cdepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOJTYYSHHs] HOBBIX MAaTepHAIIOB
C 3aJaHHBIMU cBoWicTBaMU. I3ydeHune (U3MKM BHOCUT OCHOBHOM BKIaJd B
(GopMHpOBaHUE  €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydvaroumierocsi, B
dbopMupoBaHHE€ YMEHHUM MPUMEHSTHh HAYYHBIM METOJl MO3HAHUS MPHU BBINOJHEHUH
MU y4€OHBIX UCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEAHEro 00IIero oOpa3oBaHus MOJOKEH
PAA UIEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 NOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuan U3 BCEX pa3iesioB (M3MKH, BKIIOYAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoea czenmepanuzayuu. B cooTBETCTBHUM C HEW wmaTepuan Kypca (QPUINKU
o0ObeIMHEH BOKpYr (¢u3nueckux Teopuil. Beaymmm B Kypce sBisercs
(dbopMUpOBaHHE TPEACTaBICHUNH O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BELECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanusauus MPEaNonaraeT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TIOTEHIMAa (PU3UYECKON HAYyKH, OCMBICIICHUE CBS3U Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonoui nanpaenennocmu. Kypc ¢busuku yriayOJEHHOTO YpPOBHS
MPEANoaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKECHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipu 3TOM paccmarpuBarOTCsS Ha ypOBHE
OOIIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea IKkonocuszayuu peanusyeTcss TMOCPEACTBOM BBEJCHHUS 3JIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX IKOJOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PAa3BUTHEM TEXHHKH WU TEXHOJIOTUH, a Takke 0O0CyXIeHus mpobieM
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMUECKON O€30MaCHOCTH.

OcBoeHue cojep)aHusi MPOorpaMMbl MO (PU3UKE NODKHO OBITH MOCTPOCHO HA
OPUHIMIIAX CUCTEMHO-AESTENBbHOCTHOrO mnoaxoAa. [ns ¢u3uku peanuzanmus 3TUX
NPUHIIMIIOB 0a3upyeTcsl Ha MCIOJIb30BAHUU CAMOCTOSITENIBHOTO 3KCIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOIEro paktopa yuyebHoro nporecca. s yrmyOnéHHoro ypoBHs
— 3TO CHUCTEMA CaMOCTOATEJIBHOIO YYEHHYECKOIO SKCIIEPUMEHTA, BKIIFOYAIOIIETO
(GpOHTANIbHbIE  YYEHWYECKHE OIbIThl NpPU HW3YYEHUH HOBOTO  MaTepuaia,



nabopaTopHble paboOThl U PabOThl MpakTUKyMa. [IpakTUKyM TpPOBOIUTCS JTMOO B
KoHIEe 10 ¥ mpoucxXoauT WHTErpanus padboT NPAKTUKyMa B CHCTEMY Ja0OpPaTOPHBIX
paboT, KOTOpbIE MPOBOJATCA B Ipoliecce u3ydeHus pasaena (temsl). [Ipu sTom mox
paboTaMH TMpakTUKyMa IIOHUMAETCS CaMOCTOSITEIbHOE HCCIIeIOBaHUuEe, KOTOpOE
POBOJUTCSL MO PYKOBOJACTBY CBEPHYTOTO, OOOOMIEHHOTO BHJa 0O€3 MOIIAroBOU
UHCTPYKIIUH.

B mporpamme 1o (Qu3umke cucTemMa yYEHHYECKOTO  OKCIEPUMEHTA,
7abopaTopHbIX pabOT M TMpakTUKyMa MPEACTaBICHA €AMHBIM TMepedHeM. Brioop
TEMaTUKU A 3TUX BHUJIOB YYEHHUYECKHX HPAKTUYECKUX pPabOT OCYIIECTBISAETCS
y4aCcTHHUKaMU 00pa30BaTENbHOIO IMPOLIECcCa UCXOIA U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAaHUPOBAHMST M OCHalleHus kabuHeta ¢usuku. [lpm sTomM oOecneunBaercs
OBJIAJICHHE OOYYalOIIMMHCS YMEHUSMH TIPOBOAWUTH TMpsIMble W KOCBEHHBIC
M3MEpEHHs, HWCCIECIOBAaHUS 3aBUCHUMOCTEH (PH3NYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonblioe BHUMaHue yAenseTcsl PelIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3a/ad.
[Tpu 3TOM 1UTs1 pacYETHRIX 337124 MPUOPUTETOM SIBIISIFOTCSI 3a7]a9U C SIBHO 3aJaHHOHN U
HESBHO 3a/IaHHOM (PU3MYECKONW MOJENbl0, MO3BOJIIONINE TPUMEHSATh H3yUEHHBIC
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelia Kypca, TaK U HHTErpupys
NPUMEHEHNE 3HAHUW W3 pa3HbIX pazfenoB. JlJI1 KaueCTBEHHBIX 3a]a4 MPUOPUTETOM
SBJISIFOTCS 3aJ]aHUsI Ha 00BSICHEHHE/TIPe/ICKa3aHne MPOTEeKaHUsT (GU3NIECKUX SBICHUM
Y TIPOLIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BbIOopa (pu3nueckoil Moenu ajis
CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTO mpolecca Kype (GuU3uku yriayOJaEéHHOTro YpOBHSI Ha ypOBHE
cpenHero oOuiero o00pa3oBaHUS JOJKEH H3Yy4daTbCs B YCJIOBUSAX MPEIMETHOIO
kabuHeta. B kabuHeTre (U3MKM JNOHKHO OBITH HEOOXOAMMOE JabopaTopHOe
o0opyoBaHuE JJIsl BHIMOJHEHUS YKA3aHHBIX B MPOrpaMMe Mo (pu3uKe yueHUIECKUX
OTIBITOB, JTAOOPATOPHBIX PAOOT M pabOT MPAKTHKyMa, a TAKXKE JEMOHCTPAIMOHHOE
o0opys0oBaHUE.

JleMoHCTpaliMoHHOE  000pyI0OBaHue (OPMHUpPYETCS B  COOTBETCTBUU  C
OPUHIIMIIOM  MHHUMAJIBHOW  JOCTATOYHOCTH M OOECTeunBaeT  IOCTAaHOBKY
NEPEYUCIICHHbIX B IMpOrpaMMe IO (U3MKE KIIOUEBbIX JEMOHCTpAalMid JJis
UCCIICIOBAaHMUsI ~ M3yYaeMbIX  SIBJICHMH W  MPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe o00OpynOBaHHME ISl YYEHHYECKHUX MPAKTHUYECKUX padboT
dbopmupyeTcss B BUIE TEMAaTHUYECKUX KOMIUIEKTOB MU 0O€CIeuMBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOyvaroumxca. TeMaThyeckue KOMIUIEKTHI
nabopaTopHOTO 00OPYMOBAaHMSI JOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(QPOBBIX MPUOOPOB, a TaKKE KOMIIbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBHIX JaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMHpoBaHKE UHTEPECA U CTPEMIICHUS O0yUYaIOIINXCA K HAYYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe IMO3HAHHS U (HOPMUpPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIUM SIBJIICHUSIM;

(dopMupOBaHHE HAay4YHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa H3Y4YCHHsS] OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

(opMupOoBaHHE YMEHHH OOBSICHATH SIBICHUS C HUCIIOJIB30BAHUEM (PU3MUECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHUE MPEACTABICHUNH O poad (GU3UKUA [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEACTABICHUN O BO3MOXKHBIX cepax Oyaymiei npodeccrnoHalibHOM
JESITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATOTOBKA K JajbHeHIIeMy OOydeHHIO B
3TOM HAIpPAaBJICHUU.

JlocTkeHne 3THX 1iesie o0ecreunBaeTcs pelIeHHEeM CIEAYIOIUX 3a7ad B
mpoIiecce 3ydeHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00111ero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHWK 00 OOmMX (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIIOUAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOIUHAMHUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dopMHpOBaHKWE YMEHHUI NPHUMEHSTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS
¢u3nyecKkux SBICHUM B NPUPOAE M AN NPHUHATUS NPAKTUYECKUX PELIECHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B PEIICHUs Pa3IMYHbIX 337a4 C SIBHO 3aJaHHON (pu3nyeckoin
MOJZEJIbIO, 3aJad, MOApPa3yMEBAIOUIUX CaMOCTOSITENbHOE CO3JaHue (PU3UUECKOM
MOJIEJIU, aJIeKBaTHON yCIOBUAM 337a4i, B TOM YHCIIE 33]1a4 MH)KEHEPHOT'O XapaKTepa;

MOHMMAaHUE (UBNYECKUX OCHOB U TMPHUHIMIIOB JCUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MIPOLIECCOB, UX BIMSHUS Ha OKPYKAOLIYIO CPEY;

OBJIAJICHHE METOJlaMH CaMOCTOSITEJIbHOTO IUIAHMPOBAaHUA U TMPOBEICHUS
¢u3MYecCKuX  OKCIIEPMMEHTOB, aHAlM3a W  MHTEepHIpeTanuud  HUHPOpMalUH,
ONPENEIEHUS TOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

CO3/IaHUE YCIIOBUM [UIA Pa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BUTHE MHTEpeca K cepam npopecCuoHaIbHON JAeATEIbHOCTH, CBSI3aHHOM C
(hU3UKOM.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yraoyOnéHHBI YpPOBEHb
u3ydeHus yueOHoro npenmera «Ou3uka» Ha ypOBHE CpPEeIHEro 00Iero oopa3oBaHus



BbIOMpaeTcss 00yYaroUMMUCS, TUIAHUPYIOIMMU TPOJOJDKEHHE OOpa30BaHMS 10
CHEIUATBLHOCTIM (U3UKO-TEXHUYIECKOTO TTPOPIIIS.

Ha u3yuenue ¢usuxu (yrayOia€HHBIH ypOBEHb) Ha ypOBHE CPEIHEro OOIIETro
obpazoBanus orBoautTcs 340 vyacos: B 10 kimacce — 170 gacoB (5 4acoB B HEZIEIIO).

COAEPKAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. HayuHblii MeTO NO3HAHNSI TPUPOABI.

®duzuka — QyHgaMeHTagbHas Hayka o mpupoje. HaydHblii MeTOl MO3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3UUECKUX SBJICHUU.

OKCHepuMEHT M Teopus B Tpoliecce MOo3HaHus mpupoabl. Halmronenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHuss (PU3MYECKUX BEIMYMH (aHAJIOTOBbIE U HUMPOBBIE
M3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MmepeHuil  ¢u3nueckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEIIbHAS).

MopaenupoBanue (PU3MUECKUX SIBJICHUW M TPOIECCOB (MaTepuUalibHas TOYKA,
aOCOJIIOTHO TBEPHOE TEJO, UeaIbHas )KUIKOCTb, UICANbHBIA Ta3, TOUCUHBIN 3apsn).
I'unoreza. @U3nUECKUM 3aKO0H, TPAHULIBI €70 TPUMEHUMOCTH. PU3UUECKAS] TEOPUSL.

Ponb u mecTo pusuku B popMUpOBaHUU COBPEMEHHOM HAyYHOU KapTUHBI MUPA,
B MMPAKTUYECKOU JICATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3MepeHne cuiibl TOKa U HAMPSKEHUS B IIEMU MOCTOSIHHOTO TOKA MPU MOMOILA
AHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoi saboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(hU3MYECKUX BEIUYUH TP MOMOIIUA KOMIBIOTEPHBIX JaTYUKOB.

Pa3zngen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.

Pannyc-BexkTop MaTepuaibHOM TOYKHM, €r0 NPOEKIHH HAa OCU CHUCTEMBI
KOOpauHaT. TpaekTopus.

[Tepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MIHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MAaTepUAIIbHOM TOYKHM, MX MPOEKIMU HA OCH CHUCTEMBI KOOPAMHAT.
CroxeHune nepeMenieHuil U CI0KEHUE CKOPOCTEM.



PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJHUHENHOE ABUKEHHUE. 3aBUCHUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS M IIyTM MaTEPUAIbHOM TOYKM OT BPEMEHHM U HX
rpaduku.

CBoOonHOoe maneHue. YcKopeHue CBOOOJHOrO maaeHus. J[BrkeHue Tena,
OpOIIIEHHOTO TMOJ] YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHMS MaTepUATIbHON TOYKH OT BPEMEHU U UX TpaUKU.

Kpusonunennoe nsuxeHne. [[BHykeHrME MaTEpUaIbHONW TOYKH IO OKPYKHOCTH.
VYrnoBas u  smHeWiHas  ckopocTh. Ilepwog u  wacrtota — oOpalieHusl.
[lenTpocTpeMuTenbHOE (HOPMaJbHOE), KacaTelabHOE (TaHI'€HLIMAJIBHOE) U IOJHOE
YCKOpPEHHUE MaTepUaAIIbHON TOYKH.

TexHuyecknue YCTpOMCTBA M TEXHOJOTHMYECKHME MPOLECCH:  CIHAIOMETD,
JIBWKCHUE CHAPAIOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE NIEPEIadr, CKOPOCTHBIE
TUQTHL.

Jlemoncmpayuu.

Mopens cucremsl OTCU€TA, WUIIOCTPALUSA KUHEMATUYECKUX XapaKTEPUCTHK
JBUKCHUSL.

CrnocoOnl ucclieIoBaHus ABMKEHUHN.

Nnmoctpanys npeaenbHoro nepexoia U U3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanre NIBUKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

ITanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBWXeHHsS Tena, OpPOUIEHHOTO IMOJA YIioM K TOpPU3OHTY U
TOPU30HTANBHO.

Hamnpasnenue cKOpoCTH IIpU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeEH, TPACKTOPUIA, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO K€ Teya B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKyMm.

N3ydyeHne HEpPaBHOMEPHOTO ABWIKEHHUs C LEIBIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

N3Mmepenne yCKOpeHHs NpH NPSAMOJIMHENHOM PABHOYCKOPEHHOM JABWKEHHH T10
HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IyTM OT BPEMEHM IIPM  PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue yckopeHusi CBOOOTHOTO MajieHusl (PEeKOMEHA0BAHO HCIOIb30BaHHUE
udpoBoii 1abopatopun).

N3yuenue nBukeHUs Telsa, OPOIIEHHOTO rOpU30HTaNbHO. [IpoBepka rumnoress
O MNpPsAMOM NPONOPLUMOHATIBHOM 3aBUCHMOCTH MEXAY JaJbHOCTBIO TOJNETA W
HAYAJIBHOM CKOPOCTBIO TEJa.



N3yueHne NBUKEHHS Tella IO OKPYKHOCTH C TIOCTOSSHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH NEpHUOAA OOpallleHHs] KOHMYECKOr0 MAsTHHKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3akoH Hprorona. HMHepumanbHbie cuctembl otTcuéra. [IpuHumn
oTHocuTenbHOCTH ['anunes. HewnepuumaibHble cUCTEMBI OTCuéra (ONpEAesICHHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpuHIUIT CyTIEpIIO3HIIMM CHJL.

Bropoii 3akoH HeroToHa 1151 MarepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MUHEPTHOMN
MAaCCBI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MaJ€HUsI OT BBICOTHI Hajl
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduyeckoil MupoThl. [IBuxkeHre HeOECHBIX TEN U
MX CIIyTHUKOB. 3akoHbl Kermepa. IlepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec tema, naBmxkymerocs c¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs! CKOJIbKEHUS U CHJIa TPEHUS TOKOSI.
Koadpdunuent tpenus. Cusia COpOTUBICHUS NMPHU IBUKEHUU Teja B KUAKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: ITOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaGnronenue ABmKeHUS Tel B MHEPLMAIBHBIX M HEMHEPLUHUAIBHBIX CHCTEMAax
OTCYETA.

[IpuHIMIT OTHOCHUTEIBLHOCTH.

KaueHne nByX UMIMHAPOB WIA IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

CpaBHeHHE pPaBHOAECHCTBYIONIEH MPUIIOKEHHBIX K TEIy CUJI C IPOU3BENCHUEM
MacChbl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[HenTpoOexKHbIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.



N3mepenne paBHOJEHCTBYIOLIEH CHIJI TIPU JBMXKEHUM OpyCKa MO HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHM [BIDKEHHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTNOCTH, BO3ZHHMKAIOIIUX B IMPYKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehOpMaIIHH.

N3yuyeHne ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, MEPEKUHYTOW 4Epe3
NErKuit OJIOK.

N3mepenne koadduimenta TpeHUs] MO BEIUYMHE YTIOBOTO KO3 (dUIIMEHTA
3aBUCHUMOCTH Frp(N).

HccnepoBanue OBUKEHUA OpyCKa MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 (D PUIIMEHTOM TpEHUS.

N3ydenune nBmKEHNs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHO TBEpAoe Teno. [locTymaTenbHOE W BpallaTelbHOE JBUKEHHE
TBEpHOro Teyna. MOMEHT CHIIBI OTHOCUTENBHO OCH BpamieHus. llnedo cubl
CrnoxeHne CHl, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMIHOC PABHOBECHE.

TexHuueckrue yCTpOWCTBA UM TEXHOJOTHMYECKUE MPOLECCHI: KPOHIUTENH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauyuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

HccnenoBanue yciioBuii paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PacUET CUII YIPYTOCTH.

N3ydenune ycTOMInBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus ¢ MexaHukxe.

Nmnynee MarepuanbHOW TOYKHM, CUCTEMBI MaTepualbHbIX TOYeK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUHU LIEHTPa Macc.

Nmnynbe CUIlbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT wumImynsca MarepuanbHOuM TOuku. [IpencraBiieHue o0 coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJIAX.

PaGota cmibl Ha MajoM W Ha KOHEYHOM mepememnieHuu. [ 'paduueckoe
npecTaBieHue paboThl CUITBI.

MoIIHOCTb CHUIIBI.



Kunernueckass sHepruss MaTepuaabHOW TOYKUH. TeopemMa 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.

[loreHnManbHple W HENOTEHLMalIbHbE CWiIbl. [loTeHnManbHAs >HEpPrus.
[loreHunanbHass 3Heprus ynpyro naepopmupoBaHHOW HpyxuHBL. lloTeHnmanbHas
DHEPrUs Tejaa B OJHOPOAHOM I'PABUTALMOHHOM ITosie. [loTeHnmanbpHas 3Heprus Teia
B TPaBUTALMOHHOM II0JIE OJHOPOAHOIO Iapa (BHyTpU M BHE Mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHIIMAIBHBIX CUJI ¢ U3MEHEHHEM MEXaHWYECKOW SHEpPTruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHsI MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm U9 MOCATbHOM JKUAKOCTH KakK CJIEACTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckne ycTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE HAa KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepenne MOIITHOCTH CHJIBI.

W3MmeHeHne sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3auMHble mpeBpalieHHs] KUHETUYECKOM W TOTEHLMAJIbHOW DHEPrUi IpU
JNEUCTBUM Ha TEJIO CHIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibca Teia o TOpMO3HOMY IIyTH.

N3mepenne cuiibl TATH, CKOPOCTA MOJEIH 3JIEKTPOMOOUIIE U MOIIHOCTH CHUJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue coOXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBHM.

N3mepeHne KHHETUYECKOM YHEPTUM TeJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHMS MOTEHIUAIbHOW PHEPrUuu MPYKUHbI C pabOTOW CHIIbI
TPEHHUSL.

Onpenenenue pabOThl CWIJIBI TPEHHUS TPU JBWKEHUM Tela MO HAKIOHHOU
IIJIOCKOCTH.

Pasznen 3. MousiekyJisipHasi pu3MKa U TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHbBIE TIOJIOXKEHUSI MOJEKyJIsipHO-KMHeTHueckoil Tteopun (MKT), wux
onbITHOE 0o0ocHOBanue. [{ud¢ysus. bpoyHoBckoe nBmkenue. Xapakrep ABIKEHUS U
B3aMMOJICHCTBUS YaCTHI] BelecTBa. Moienn CTpoeHus ra3oB, ) KUIKOCTEN U TBEPIBIX



TeJa U 0OBSCHEHHE CBOMCTB BellleCTBa Ha OCHOBE 3TUX Mojelieid. Macca u pa3Mepsl
MoJiekyn (atomoB). KonnuecTBo BemiectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa W crnocoObl e€ wu3Mepenus. I[llkana
temnepatyp Llenbcus.

Mogenp HAEabHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPHUHU: YaACTHUIIBI
rasa JIBUKYTCSl XaOTHUECKHU Y HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie  3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHAs
temriepatypa (mkana temnepatyp KeneBuna). 3akon [lansToHa. M3omporneccsl B
UJCealbHOM Tra3e C IIOCTOSHHBIM  KOJIMYECTBOM  BemlecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy  JNaBICHUEM W CPEIHEM  KHHETUYECKOM  DHEpPrueu
MOCTYMATEIbHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ1 HACAIbHOrO Ta3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAITBHOIO ra3a).

CBs13p aOCONIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHEN
KMHETUYECKOW SHEPTHUEN IMOCTYNATEIBHOIO TEIJIOBOTO JIBUKEHHUSI €€ YaCTHULL.

TexHuueckre yCTpOMCTBA W TEXHOJIOTUYECKHE TMPOIECCHI: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTePUaJoB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHL] BELIECTBA.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Buaeoponuk ¢ 3anuchbio peajibHOTO OPOYHOBCKOTO JBUKECHMUSI.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIIL.

Mopaenu KpUCTajuIM4eCKUX PEMIETOK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue mpolecca yCTAaHOBJIEHHS — TEIUIOBOIO — PABHOBECUS  IpHU
TEII000MeHe MKy ropsueii U X0JI0IHOM BOJOM.

N3yuyenne wu30TEepMUYECKOrO Tmporecca (pPeKOMEHJOBAHO HCIOJIb30BaHUE
undpoBoii 1abopatopun).

N3yuyeHnne n30X0pHOTO mpolecca.

N3yuenne nzobapHOTO Mporiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmonunamuueckass (T][[) cucrema. 3agaHue BHENIHUX YCJIOBUU IS
TEPMOJMHAMUYECKOM CUCTEMBbl. BHelmHne m BHyTpeHHHE napamerpsl. [lapametpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHHE 3HAUYEHHs BEJIUYMH, ONMMCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOITUYECKOM YPOBHE.



Hyneoe Hawano  tepMmoanHamuku. CaMONpOU3BOJIbHASA  penakcarus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogens ueanbHOro ra3a B TepPMOJMHAMUKE — CUCTEMa YPABHEHUN: ypaBHEHUE
MenneneeBa—KnaneiipoHa ¥ BBIPAKEHHE JJISI BHYTPEHHEW DSHEpPrud. Y CIOBHUS
OPUMEHHUMOCTH 3TOM  MOJENM: HHU3Kasg KOHUEHTpAUWs YacTUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue 1uisi BHYTPEHHEW SHEPrUU OJHOATOMHOTO HACAIBHOTO
rasa.

KBa3zucraruueckue u HeCTaTUUECKUE MPOIECCHI.

OnemeHTapHasi pabora B TepMoauHamuke. Beruucienue paboTel mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak ~ cmocod — M3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHYECKONM  CHCTEeMbl  0e3  coBepuieHus  pabotel.  KonBekius,
TETUIONPOBOAHOCTh, U3TyUCHHUE.

KomnuectBo Ttemnotel. TemnoémMkocTs Tenma. YaelbHas W MOJsIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUWe Maiiepa. VYaenbHas TEIJIOTa CropaHus
toruBa. Pacu€r KkonuyecTBa TEIVIOTHI mpu Terionepenade. llonstue 00
aguabaTHOM IpoIiecce.

ITepBb1it 3aKOH TepMOJAUHAMUKU. BHyTpeHHss 3Heprusa. KoanyecTBo TEIoTel 1
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUH TEPMOANHAMUYECKON CHCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKH 1JI1 PABHOBECHBIX MPOIIECCOB: Y€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT €IMHCTBEHHAS
aguabarta. AOGCONIOTHAs TeMIiepaTypa.

BTopoii 3akOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO
nepeaarh TeIIoTy OT 0ojiee XOJIOAHOTO Tela K 0osiee HarpeToMy 0e3 KOMITeHCAllUu
(Knayszuyc). Heo6paTuMOCTh IPUPOIHBIX MPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKUE AaCIEKThl MCIOJIb30BaHMS TEIUIOBBIX JBUTrareneil. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4yeckre yCTPOMCTBA W TEXHOJOTHMYECKHUE TMPOIIECChI: XOJOIUIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIM W KapOIWOpAaTOPHBIN JBUTATENM, IapoBas TypOuHa,
MOJIYYECHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3AUSA «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIM3AIUS OMOOPTaHWYECKOTO TOTUIMBA IS
BBIPAOOTKH «TETIOBOM» M DJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.



UccnegoBanue aanabaTHOro mpoiecca.

KomrmbroTepHabie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue yaenbHON TEIITOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO Ipolecca.

N3ydyeHne B3aWMMOCBA3M DJHEPrUM  MEKMOJICKYJSIPHOTO B3aUMOJICUCTBUS U
TeMIepaTypbl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnbvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[Tapoo6pazoBanue u KoHAeHcalus. Mcnapenue u KuneHue. Y ieabHas TerioTa
napooOpa3zoBaHUs.

HaceliieHHble 1 HeHACHIIIEHHbIE TTapbl. KauecTBeHHAst 3aBUCUMOCTh TJIOTHOCTHU
W JIaBJICHUS HACBHIIMICHHOTO Mapa OT TEeMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JABJICHUS B dKUJIKOCTH.

BnaxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAKHOCTD.

TBépnoe teno. Kpucramimueckre u amopdHble Teraa. AHU30TPOIHS CBONCTB
kpuctauioB. I[lmaBneHwe wu kpuctaiuzauus. YJIellbHas TEIUIOTa ILJIABJICHUS.
CyOnaumarnms.

Hedopmanuu tBEPAOrO Tema. Pactskenue m cxkxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacimMpeHue KUAKOCTEH U TBEPIBIX TeN, OOBEMHOE W JIMHEWHOE
pacumpeHrue. AHrapMOHU3M TEIUIOBBIX KOJICOAHUN YacTHI] BEIIECTBA KaK MpUYMHA
TEIJIOBOTO paCIIuPEeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Ga30BbIX MEPEX0JIax.

VYpaBHeHuUE TEMI0BOTO OanaHca.

IToBepxHocTHOE HaTsKeHHE. KoahPUIMEHT MMOBEPXHOCTHOTO HATSKCHUS.
Kanunnapusie sBnenus. J[aBneHWe moja MCKPUBJIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuYecKre yCTpPONUCTBA U TEXHOJOTHUYECKUE MPOUECCHI: KUJKUE KPUCTAIIIbL,
COBPEMEHHBIE MaTECPUAIIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenune. Kunenue nmpu noHM>XKEHHOM TABJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kanumnsipasie siBeHus.

Moienn HeHbIOTOHOBCKOM KUJIKOCTH.



Cnoco6bl U3MEpeHus BIaKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJICHUSA KPUCTALNINYECKOTO BEIIECTBA.

Buner nedopmaruii.

Habmronenue Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenue aOCOMIOTHON BIIAXXHOCTU BO3AyXa U OILIEHKAa Macchl MapoB B
ITIOMEILEHHH.

N3mepenne koadduiimeHTa moBepXHOCTHOTO HATSHKCHUSL.

Nsmepenne monyns FOwnra.

HccnenoBanne  3aBUCHUMOCTH  AedOpMallMi  PE3UMHOBOrO  oOpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe none.

OneKkTpu3anms Tea W €€ NpOSIBIEHUsA. JJEKTpUuYeckud 3apsn. /JlBa Buma
ANEKTPUYECKUX  3apsaoB. [IpOBOAHMKH, JUAIEKTPUKA W IOJYHNPOBOJHHKH.
DneMeHTapHbIN MEKTPUUECKUI 3apsai. 3aKOH COXPAHEHUs 3JIEKTPUUECKOTO 3apsiaa.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero neMcTere Ha JIEKTPUUYECKHUE 3aPSIbl.

Hanpsixénnocts  anexktpuyeckoro  mnoms.  IIpoOGueiid  3apsin.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

IToTeHIMAIBHOCTD  AJIEKTPOCTATUYECKOrO NoJIsl. Pa3HOCTH NOTEHUMANIOB U
HanpsbkeHue. lloreHnumanpHas dSHeprus 3apsiaa B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHuman 3nexkTpocTaTHdeckoro mnois. CBs3b HANPSHKEHHOCTH IOJS U PA3HOCTHU
MOTEHIMANIOB JUIsl  3JEKTPOCTATUYECKOro Tmoyisi (KaKk OJHOPOAHOTO, TakK U
HEOJIHOPOJIHOTO).

[IpuHUMN Cynepno3uIy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. llone paBHOMepHO 3apspkeHHOUM cdepnl. Ilome
pPaBHOMEpHO 3apsikeHHOro mno oO0béMy mmapa. [lome paBHOMEpHO 3apsKEHHOMN
OCCKOHEYHOW TUIOCKOCTH. KapTuHBI JMHUN HaNpsHKEHHOCTH JTHX TMOJEH U
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3aPsA0B.

JIMBAEKTPUKHU B DJIEKTPOCTATHUECKOM ToJie. Jlusnekrpuyeckass NIpOHUIIAEMOCTh
BEILIECTBA.

KonpeHcatop. DneKTpoEMKOCTh KOHAEHCATOpa. OJIEKTPOEMKOCTH IUIOCKOIO
KOHJIEHCATOPA.



[TapannensHOE coenMHEHUE KOHAEHCATOpOB. llocienoBaTenbHOE COETUHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHME 3apsSyKEHHOM YaCTHIIbI B OJTHOPOJIHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, dDJEKTpOCTaTHYecKash 3aluTa, 3a3eMJIEHHE JIJIEKTPOIPUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

JHemoncmpayuu.

Y CTpOUCTBO U MMPUHLKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIApPUKOB.

DIIEKTPUYECKOE TO0JIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban e ['paada).

[IpOBOOHUKH B AIEKTPUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAsl 3a1IUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB AJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOMIAIN TUIACTHUH,
PACCTOSIHUS MEXIy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiiKa U pa3psjika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmukKym.

OrneHKa CuJl B3aUMOICHCTBUSA 3aPSKEHHBIX TE.

HaOnronenue mpeBpaliieHusi SHEPTrun 3apsiKEHHOTO0 KOHAEHCATOpa B DHEPIHUIO
M3JIy4YEHUs CBETOANOIA.

N3ydyeHne npoTekaHus TOKa B LEIH, COAEPIKALIEH KOHIEHCATOP.

Pacnpenenenuie pa3HOCTH MOTEHIUAJIOB (HAMIPSIKEHUSI) TIPU MOCIE0BATEILHOM
COEJIMHEHUU KOHJECHCATOPOB.

UccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusL CyIIECTBOBaHUSI TOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. M CTOYHMKH
toka. Hampsixenue U u SJ1C &.

3akoH Oma [J1s1 y4acTKa Lemu.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHbI MW IUIONAAY IONEPEYHOTO CEUYEHUs. Y AEIbHOE
CONPOTHUBJIEHUE BEILIECTBA.

[TocnenoBarenpbHOE, MapaJUIeIbHOE, CMEUIAHHOE COECIAMHEHUE IPOBOJIHHMKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—JIenua.



MOMHOCTh 3JIEKTPUYECKOTO TOKa. TerjoBas MOIIHOCTb, BbIAeNsgeMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma 1Jisi MOJIHOM
(3aMKHYTOM) dieKkTpudyeckoil 1menu. MOIIHOCT, HMCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaencatop B 11enu nMocTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI:  aMIepMeETp,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

W3mepenue cuiibl TOKa U HAIIPSIKEHMSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSKEHUS ISl pE3UCTOPA, JTAMIIb
HaKaJIMBaHUS U CBETOJIMOAA.

3aBUCHUMOCTh COMPOTUBJICHUS LWJIMHAPHUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUIOUIA/IM TIOTIEPEYHOI0 CEUYEHUs U MaTepuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS MPHU MOCTOSHHOM
HAIPSDKEHUH.

[Ipsamoe m3mepenne D/]C. KopoTkoe 3aMbIKkaHUE rajJbBaHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco6bl coenuHeHust ICTOYHUKOB Toka, DJ[C Gartapeii.

HccnenoBanne pasHOCTH MOTEHIMAJIOB MEXY MOJIOCAMU MCTOYHHMKA TOKa OT
CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

HccenenoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIICHUS IPOBOIHHUKOB.

HccnegoBanne 3aBUCHMOCTM CHJIBI TOKA OT HaNpsDKEHUs A JIaMIbl
HaKaJTMBaHUSI.

VYBenuuenue npejesna u3MepeHus: aMmmepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOYHHUKA TOKA.

Uccnenosanue 3aBrucumoctd D/IC ranbBaHUYECKOT0O AJIEMEHTA OT BPEMEHH IpU
KOPOTKOM 3aMbIKaHHUU.

HccnegoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA OT
CHJIBI TOKA B LICTTH.

HccnenoBanne 3aBUCHMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

DOneKkTpuyeckas  MPOBOAMMOCTb  PA3NIMYHBIX  BEUIECTB.  DJIEKTPOHHAs
IIPOBOJIMMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTUBIEHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKUidl TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBOIHUKH. CobOcTBeHHas 151 pUMeCHast MIPOBOAUMOCTD
noaynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [loynpoBogHUKOBBIE TPUOOPHI.

OJEKTPUYECKUM TOK B JJIEKTPOJIMTAX. JIEKTPOJUTHYECKAs JTUCCOLMAIIUSI.
OnekTponu3. 3akoHsl Dapajies A 3IEKTPOIU3A.

DIIEKTPUYECKUN TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIbHBIN Pa3ps/I.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHWE: Ta30pa3psIHbIe
JaMIIbl, AJIEKTPOHHO-JIy4eBasi TpPyOKa, TMOJYNMPOBOJHUKOBBIE MPUOOPHI: A0/,
TpaH3UCTOP, (HOTOAMOJ, CBETOAUO/I, TaIbBaHUKA, paQUHUPOBAHUE MEIH, BBIIJIABKA
AITIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3IEKTPOIUTOB.

3akoHsbI 35ekTposinza Papazes.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOJUMOCTH METAIJIOB U MTOTYIIPOBOHUKOB.

OaHOCTOPOHHSISI TPOBOJAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

Habmronenue amekTpoiusa.

N3MmepeHnue 3apsga 0OTHOBAJIEHTHOTO MOHA.

HccnegoBanne  3aBUCMMOCTH  CONPOTUBIIEHUS ~ TEPMOPE3UCTOpa  OT
TeMIrepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKUl MPAKTUKYM.

CnocoObl u3mepeHus PU3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(PPOBBIX H3MEPUTEIBHBIX MNPUOOPOB MW KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBICE U OTHOCHUTENIHHBIC TMOTPEIIHOCTH U3MEPEHUM (PU3MUECKUX BEITUYMH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM,  HCCIEAOBAHUM  3aBUCHUMOCTEU
du3MYecKuX BEJIMYMH, MPOBEpKa NPEIJIOKEHHBIX TUIoTe3 (BBIOOp U3 pador,
OTIMCAaHHBIX B TEMAaTHYECKUX pazfieiax «YUeHUUYECKUN dKCIIEPUMEHT, Ja00paToOpHbIC
paboThI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 Kjacce oCyIIecTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMu MAaTEMaTHUKH,
OMOJOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemmnoie nonamus, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBIICHWE, HAY4YHBIM (akT, rumnore3a, (u3nyeckas BeTWUYMHA, 3aKOH,



Teopus, HaOMIOJEHUE, OKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPHUTENIbHBIE NPUOOPHI, IU(pOoBas 1ad0paTopusl.

Mamemamuka: pelnieHrue cuctemMbl ypaBHeHuil. Jluneitnas ¢ynkuus, napadoua,
runepbona, uUX rpagukd M cBoWcTBa. TpUrOHOMETpUYECKHE (QYHKLIMU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO. BEKTOPHI
U UX NIPOEKLUU HA OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexanndeckoe ABW)KEHHE B KMBOW mpupoze, auddysus, ocmoc,
TEII00OMEH JKMBBIX OPIraHHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOLIEH Cpepbl,
yTuiau3anus OHOOPraHMYECKOro TOIIMBA JJs  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPIUH, ITIOBEPXHOCTHOE HATSHKEHUE U KAWUIAPHBIC SABJICHUS B IPUPOJE,
ANEKTPUYECKUE SBICHUS B )KUBOU NPUPOJE.

Xumua: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAas Macca, IIOJIy4eHHME HAHOMATEpPUAIOB, TEIJIOBBIE CBOWCTBA
TBEPABIX TEJl, XKUJIKOCTEH MU Ta30B, KUAKUE KPUCTAIIBI, IECKTPUUYECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALMA,  TallbBaHWKA,  DJIEKTPOHHAs
MHKPOCKOITHS.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: tnpeoOpa3oBaHUE JBWKEHUM C MCIOJIB30BAHUEM MEXaHU3MOB,
YU€T CyXOT0 U XKUAKOTO TPEHUSI B TEXHUKE, CTATUUECKUE KOHCTPYKIMU (KPOHILTEHH,
peméTyarble  KOHCTPYKLIMM), HWCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAaHUKH B
TEXHUKE (TUPOCKOII, BOAOMET U JIPYTUE), IBUTaTeb BHYTPEHHETO CrOpaHus, HapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHUK, KOHJULIMOHEpP, TEXHOJOTUU TOJy4YECHHS
COBPEMEHHBIX MAaTE€pUAJIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOIWH,
AJIEKTPOCTATUYECKasl 3allMTa, 3a3eMJICHHE 3JIEKTPOnpHOOpOB, Tra3opas3psaHbIe
JIaMIIbl, OTYIIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 ®MU3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VYJIBTATBI

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHUS y4eOHOTO TpenMera «DU3nKay JOJKHBI
OTpaxxaTb TOTOBHOCTb W  CHOCOOHOCTh OOYYAlOIIUXCS  PYKOBOJICTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXJCHWH,  COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TICHHOCTSM POCCHICKOTO OOIIEeCTBa, pAaCIIUPEHUE >KU3HEHHOTO



OIIbITa M OIIbITa ACATCIBHOCTH B IIPOLHCCCC pPCalIn3allii OCHOBHBIX HaHpaBHGHI/Iﬁ
BOCIIUTATEILHOMN ACATCIIPHOCTHU, B TOM YHCJIC B YaCTH:

IpakaIaHCKOIro BOCIMTaHUA:

c(OPMHUPOBAHHOCTh I'PaXAAHCKON MO3ULHMU O0YYaIOUIErocsi KaKk aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJULHUOHHBIX  OOLIEYETIOBEUECKUX TyMaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpECAX IPaKIAHCKOTO
oOuiecTBa, y4yacTBOBaTb B  CaMOYIIpaBI€HHH B  00pa30BaTEIbHOU
OpraHH3aLNY;

YMEHHE B3aUMOJECHCTBOBATh C COLMAIbHBIMA HHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIMSAMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH.

MNATPHOTHYECCKOI0 BOCIIMTAHHUA:

c(hOpMHPOBAHHOCTh poccuiickoi IPaKJIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA;

IICHHOCTHOE OTHOIIIEHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKK U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;
CIIOCOOHOCTh OIICHUBATH CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOpPaIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM
YyuCJe B JEATEIbHOCTUA YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (pu3n4eckom Hayke.

TPYA0OBOI0 BOCIUTAHUA:

MHTEpEC K pasiauuHbIM chepam NpodhecCHOHANBbHOW AESITeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3UMKOW M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayuied mpodeccun U peanu3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE
TUJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPA30BaHUIO B 001aCTH
(GU3MKHN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJI00aTbHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAaHUE M OCYIIECTBJICHUE JEUCTBUUA B OKPYXKAOLIEW Cpele Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;



paciupeHue OmbITa JEATENBHOCTH HSKOJIOTUYECKOW HAIpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3UKE.

HEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAay4YHOH JAEsTeNIbHOCTH, TOTOBHOCTh B IpoOIlecce
U3y4eHUs: (U3HKK OCYIIECTBISITH MPOEKTHYID M HCCIEHOBATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIe HeiiCTBUS
Ba3oBble Jiornyeckue gecTBHA:

CaMOCTOATENbHO  (hOpMyIMpOBaTh W aKTyallM3UpPOBATh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU JEATEIBbHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHUS,

BBISIBJIATH  3aKOHOMEPHOCTH M MPOTUBOPEUHS B  paccMaTpPUBAEMBbIX
(U3HUECKUX ABJICHUSX;

pa3pabaThiBaTh IUIAH peLIEHUs MPOOJeMbl C YYETOM aHalIM3a MMEIOIIMXCA
MaTepUAJIBHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JIEITEIIBHOCTb, OLEHHUBATh COOTBETCTBUE
PEe3yJbTaTOB LIEJISIM, OLICHUBATH PUCKU MOCHEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHSX PEAIbHOrO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciienoBarejLCKHe 1elCTBUSA:

BJIQJCTh HAYYHOH TCPMHUHOJIOTHCH, KIIFOYCBBIMHM TOHATHSAMH M METOJaMHU
(du3nuecKoil HayKu;

BJIJICTh HaBBIKAMU YYEOHO-UCCIIEI0BATEIHLCKONW M MMPOCKTHOM JAEATEIHLHOCTU
B 00yact (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY
MIOWICKY METOJIOB peIICHUsS 3aj1ad (PU3NYECKOTO COACpKaHUsS, TTPUMCHCHHIO
Pa3IMYHBIX METOJIOB MTO3HAHMSI,

BJIAJIETh BUJAMH JEATEIbHOCTH IO TMOJYyYEHHI0O HOBOTO 3HAHMS, €ro
WHTEPIpETAINH, MPEeoOPA30BAHUIO W MPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX
CUTyalMsiX, B TOM YHCJI€ MPU CO3JAaHUHM YYEOHBIX MPOEKTOB B 00JaCTH
11)7637197 8



BBISBIISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ PelIeHUs, HAXOIUTh apTYMEHTHI [ TOKa3aTeIbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MMapaMEeTPhbl U KPUTEPUU PEILICHUS;
aHaANM3UPOBaTh IMOJNYYCHHbIE B XOJA€ peIICHUs 3aJadd  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH MU3MEHEHUE B
HOBBIX yCJIOBHSX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aladll B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh [EPEHOCUTh 3HaHWs 1O (U3MKE B MPAKTUYECKYIO0 0O0JacTb
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ nnpopmanueii:

BJIQJIETh HAaBBIKAMU MOJY4YEHUS MHPOpMaUUK (HU3UUECKOTO COAEpPKAHUSA U3
MCTOYHHUKOB Pa3HbIX THIOB, CAMOCTOSITEIBHO OCYIIECTBISATh MOUCK, aHAU3,
CUCTEMATHU3allMI0 W HWHTEpIpeTaluio HWH(OpPMalWU pa3IUYHbIX BHUAOB HU
dbopm TpeacTaBICHUS,

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINY;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALMOHHBIX H  KOMMYHUKALIMOHHBIX
TEXHOJIOTM{ B pEUIEHUHM  KOTHUTUBHBIX, = KOMMYHHUKATUBHBIX U
OpPraHM3alMOHHBIX 3aJady C COOJIOJeHHEeM TpeOOBaHUM AProOHOMHUKH,
TEXHUKH O€30MAaCHOCTH, TUTHEHBI, pPECypcocOepexeHHs, NPaBOBbIX H
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJAEPKAHMUS B Pa3IMYHbIX (popmaTax ¢
y4€TOM Ha3HayeHusi HHPOpPMALMM U 1EJIeBOM ayJauTOpUH, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3AIIH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

OCYIIECTBIIAT, OOIIEHHME HAa Yypokax (U3HMKH W BO BHE-YPOUHOU
JESITeIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyallMid ®  CMsT4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W MCIOJIb30BaTh MPEHMYIIECTBA KOMAHJIHON W WHIWBUIYaTbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX ACHCTBHM ¢ yu€TOoM 0OIIuX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,



OpUHAMATh LEJIA COBMECTHOW JIESTEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATH JCUCTBUS MO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JICVCTBUM,
pachpeeNaTh pojau ¢ Y4ETOM MHEHUH YYaCTHHUKOB, 0OCYKIaTh PE3yJIbTaThI
COBMECTHOU paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTb HOBBIE TPOEKTHI, OLICHUBATh HJEHU C IIO3WIUU HOBH3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIbHOCTh B 00JACTH
(U3MKK ¥ aCTPOHOMUH, BBISBIATH HPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBJIATH IUIAH PEIICHHS] PACYETHBIX U KAuE€CTBEHHBIX
3a/1a4, IJIaH BBIIIOJHEHHUS] MPAKTUYECKOM padoThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;
JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYIUIMU B OOJACTH
(U3HKK, MOCTOSHHO TMOBBIMIATh CBOM OOpA30BATENbHBIM U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

J1laBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIISIM;

BJIQJIETh  HAaBbIKAMM  TIO3HABaTEIbHOW  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM W MBICIUTENIBHBIX IMPOLECCOB, UX PE3YyIbTATOB U
OCHOBAaHUII;

MCIIOJIH30BaTh MPUEMBI pedICKCUH JJISl OIICHKU CUTYAaIlNH, BHIOOpa BEPHOTO
pelieHus;

yMETh OIICHMBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PEIICHUs IO HX
CHIDKCHMIO;

NPUHUMATh MOTHBBI W apPryMEHTBhl JPYTUX IPH AHAIU3E pPE3yJIbTaTOB
JIEATEIILHOCTH;

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



e TMPUHUMATh MOTHUBBI W apryMEHTBHI JPYIHUX MpU aHaIW3e pPe3yabTaToB
NEeSTETbHOCTH;
e TMPHU3HABAThH CBOE MPABO U MPABO JAPYTUX HA OIMTHOKH.
B mpomecce AocTHXKEHHSI JTUYHOCTHBIX PE3YIbTaTOB OCBOCHHS IMPOTPAMMEBI IO
dbusuke IS YpOBHA cpeaHero oOmero oOpa3oBaHus Yy OOyYaromuxcs

COBEPILICHCTBYETCS 9MOITUOHATBHBIH MHTEJUICKT, TIpEeIToIararoIui
c(hOpMHUPOBAHHOCTS:
e CaMOCO3HAHUA, BKITIOYAFOIIIETO CIIOCOOHOCTH MTOHMMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJIETh HAIIPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIUPOBAHMS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTH aJalTHPOBATHCA K
OMOITMOHAIBHBIM HW3MEHEHUSM W TPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMU, BKIIOYAIOIIECH CTPEMIICHHE K JIOCTHXKCHUIO IIEJIH U
yCcrexy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HCXOIS U3
CBOHX BO3MOKHOCTEI;

e OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSIHUE
JIPYTUX, YYWUTHIBATh €r0 TMPH OCYIIECTBICHUM OOIIECHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

e COIMAJTBHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIIEHUS C JPYTUMHU JIIOJbMH, 3a00THUTHCS, TPOSIBIATH HWHTEpPEC U
paspemiaTh KOHGIUKTHI.

I[MTPEMETHBIE PE3VJIBTATBI

K xoniy o6yuenus B 10 knacce npenMeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

e TMOHMMATh podb (GU3UKA B  DKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIBLHON U ATUYECKON cdepax NedaTebHOCTH YellOBEeKa,
poJib U MecTO (M3HKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, 3HAUYEHUE
OTHCATENIbHON, CUCTEMATH3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKON
GyHKIMI (QU3HUECKONM TEOpUM — MEXAaHUKH, MOJEKYJISIpHOW (U3UKU U
TEPMOJIMHAMHUKHU,  poyib  (u3uyeckoil  Teopud B (QOPMHPOBAHUU
IpeCTaBlIeHU 0 PU3NYECKON KapTUHE MUPA;

e pa3iMuaTh YCIOBHS NMPUMEHUMOCTH MOJeNel (GU3NUECKUX TeT U MPOLECCOB
(sBNeHUI): WHEpIUaNTbHAs CHUCTeMa OTCuY€Ta, aOCOMIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, PAaBHOYCKOPEHHOE IBM)KEHHE, CBOOOJHOE MajeHUeE,



aOCOJIFOTHO yrpyTas jedopmaliys, aOCOJIOTHO YIIpyroe M a0COIIOTHO
HEYIIPyroe CTOJIKHOBEHMS, MOJENM Ta3a, XKUIAKOCTU W  TBEPAOTO
(KpUCTAITMYECKOT0) Tea, WICalbHbIA Ta3, TOYEUHBIN 3apsij, OAHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTh yCiOBHS (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH (PUBHUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HUCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHMUYECKHE MPOLECChl M  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIC TMOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCHUTEIbHOCTH
MEXaHUYECKOTO JBIDKCHHS, (POPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
IBWKEHUs, NpeoOpasoBaHus ['amuies nias CKOPOCTH W MEPEMEIICHUS,
3aK0oHbl HbIOTOHA, TPUHIIMI OTHOCUTENBHOCTU ['anmuies, 3aKOH BCEMUPHOTO
TATOTEHUS], 3aKOHbI COXPAaHEHUS UMITYJIbCAa U MEXaHUYECKON 3HEPIuH, CBS3b
paboOThI CHJIBI C UBMEHEHHEM MEXaHUYEeCKOW PHEpPruM, YCIOBHUS PaBHOBECHUS
TBEPIOTO TeNa), MPU ITOM HCIOIH30BATh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKAa3blBaTh YCIOBHS NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeobpazoBanuii ['amumiesi, BTOPOro u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXpAaHEHHUS HMIYJbCAa M MEXaHMYECKON HHEpPruH, 3aKOHAa BCEMUPHOTO
TATOTEHUS,

aHAIM3UPOBATh U OOBACHITH TEIUIOBBIE IMPOIECCHl M SIBICHHS, HUCIOIB3YS
ocHOBHble TmonoxkeHuss MKT u  3akOoHbI MOJIEKYJSIpHOM (QU3MKK U
TepMOJMHAMUKUA  (CBA3b  JAaBJICHUSA UACATBLHOTO Ta3a Cco CcpeaHen
KUHETHYECKOW DJHEPrUEM TEIUIOBOIrO JBMXKEHUS M KOHILIEHTPAUMEH €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BELIECTBA CO CPEIAHEN KUHETUYECKON
SHEPruer TEIUIOBOTO JIBMXKEHMSI €r0 YacTHIl, CBS3b JABJIEHUS HJI€ATbHOTO
raza ¢ KOHIICHTpAIlMEd MOJIEKYJ W €ro TEMIIEpaTypoi, ypaBHEHHUE
MenpaeneeBa—Kianelipona, TEpBbIA  3aKOH  TEPMOJUHAMUKH,  3aKOH
COXpPAaHEHMUSI DHEPTHHM B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHHUMOCTH
ypaBHeHUs: MeHneneeBa—KnaneiipoHna;

aHAIU3UPOBATh U OOBACHATDH DJIEKTPUUYECKUE SIBJICHUS, UCTIOJb3Ysl OCHOBHbIE
MOJOKEHUSI W 3aKOHBl  DBJEKTPOJMHAMHUKH  (3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO OS], MPUHLUI CYNIEPHO3UINH JIEKTPUYECKHUX MTOJIEH,
OpU DTOM YKa3blBas YCJIOBHUS NPUMEHUMOCTM 3akoHa KylioHa, a Takxke
NPAKTUYECKN BAXKHBIE COOTHOILIECHUS: 3aKOHBI OMa 71l ydyacTKa LUEeNnu U JJIs
3aMKHYTOM JJIEKTpUYECKOM 1nenu, 3akoH JDxoyms—Jlenna, mnpasuna
Kupxroda, 3axonst ®apazest 111 3IEKTPOIN3a);



ONMUCHIBaTh (PU3WYECKHE MPOILIECChl M SBJICHUS, HUCIOJIb3Ys] BEITUYUHBI:
IepeMeENIeHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CUJa,
MOMEHT CHJIbI, JIaBJICHUE, TOTEHI[MAIbHASl YHEPTHS, KHHETUYECKAsT SHEPIHUS,
MeXaHU4ecKasi dHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEILHOE YCKOpPEHUE,
CUla TSKECTH, CWIAa YIOPYroCcTH, CHJIa TPEHUS, MOIIHOCTh, SHEPIus
B3aMMOJICUCTBUS Tella ¢ 3eMIIENd BOIM3U €€ TTOBEPXHOCTH, SHEPTHUsl YIIPYTron
nedopMany MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COIOTHAS TeMmIlepaTypa
Tena, paboTa B TEPMOAUMHAMHKE, BHYTPEHHSISI DSHEPrus UACAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HACATbHOTO ra3a, OTHOCUTEIbHAS BJIAKHOCTH
Bo3ayxa, KIIJ maeanbHOro TEIMJIOBOTO ABUTATENS;, BJIEKTPUUECKOE MOJIE,
HaIpsSOKEHHOCTh AJIEKTPUYECKOr0 TMOJsI, HAMPSHKEHHOCTh MOJSI TOYEUHOTO
3apsAa Wi 3apsDKEHHOTO IIapa B BaKyyM€ M B JIMDJIEKTPUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOIO MOJs, Pa3HOCTh IMOTEHIMANOB, >3JIEKTPOABMKYIIAS
Cuja, Cujia TOKa, HAMpsHKEHHUE, MOIIHOCTh TOKa, JJIEKTpUUecKass E€MKOCTb
IJIOCKOTO KOHJIEHCaTOpa, COIIPOTHUBIICHUE y4acTKa enu C
MOCJIEIOBATEIbHBIM U TMapaJUIeIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPIUS
AIEKTPUUECKOTO MOJIsl KOHJAEHCATOpPa;

OOBSACHITH OCOOCHHOCTH MPOTEKAHMS (HU3MYECKUX SIBICHUN: MEXaHUYECKOE
IBIKEHUE, TEIUIOBOE JIBM)KEHHME YACTHI[ BELIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOe JBMKeHUE, nuddy3us, ucrnapeHue, KUIeHne U KOHACHCAIIHS,
IJIaBJI€HUE W KPUCTAUIM3ALMs,  HANpaBlICHHOCTh  TEIUIONEpeaayu,
ANEKTPU3alUsd Tel, HKBUINOTCHLUHMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOTO
IIPOBOJTHUKA;

IIPOBOJUThH WCCIEAOBAHUE 3aBUCUMOCTH OJIHOW (DU3UYECKON BETUYMHBI OT
JIPYro¥ C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUHN, TPU ITOM KOHCTPYHPOBATh
YCTAaHOBKY,  (DUKCUPOBaTh  PE3yJbTaTbl  MOJYYEHHOHM  3aBUCHUMOCTHU
(¢u3MUecKMX BEJIMYMH B BHUAE TpapuKOoB € Y4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPEHHU, JIeJIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIECIOBAHMUS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHHS (U3MYECKUX BEJIMYMH, TPU ITOM
BBIOMpATh ONTUMAJIHBI METOJ M3MEpPEHHMsI, OLICHUBATh a0OCOJNIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;
MPOBOJIUTH OMBITHI TIO MPOBEPKE MPEIIOKCHHOW THUITOTE3bI: TUIAHHUPOBATH
AKCIIEPUMEHT, COOMpPATh IKCIEPUMEHTAILHYI0 YCTAaHOBKY, aHaJIU3MPOBATH
MOJIyYEHHbIE PE3yJIbTaThl M Je€JaTh BBIBOJ O CTaTyce MpPeIIOKEHHOU
TUIOTE3bI;

coOmro/1aTh MpaBuiia 6€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUN B
pamKax y4eOHOro JKCIIEPUMEHTA, MPaKTUKyMa " yueOHO-
HCCJIEIOBATENIbCKOM M NPOEKTHOW JIEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYA0BaHMUS;



pemiaTh pacu€THbIE 3aJayd C SIBHO 3aJaHHOM UM HESBHO 3aJlaHHOM
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHWM aHajn3a YCIOBUS OOOCHOBBIBATH
BBIOODP (PU3UYECKOM MOJIeNH, OTBeUaroleil TpeOoBaHUIM 3a7aud, TPUMEHSATD
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UUECKUX TEOPUM MpHU
UCIIOJIb30BAaHUU MAaTEMAaTUYECKHX METOJOB pEIICHHs 3aJlad, IPOBOIUTH
pacy€Thl HA OCHOBAaHUU UMEIONINXCS JaHHBIX, AaHAJIM3UPOBATH PE3YyJIbTAThI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C yUYETOM IMOJIyYEHHBIX PE3YyJIbTaTOB;
pelaTh Ka4eCTBEHHbIE 3aJauM, TPEOYIOLUe MPUMEHEHHS 3HAHUHN U3 Pa3HBIX
pa3esioB Kypca (pU3MKH, a TAK)KE UHTErpallui 3HaHUN U3 APYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O0  LIMKJIA:  BBICTPAWBATh  JIOTUYECKYIO  ILIETIOYKY
pacCyKJI€HUA C ONOpPOM HAa HW3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SIBJICHUS;

UCIIONIb30BAaTh  TEOPETHUECKHE 3HAHMUS ISl OOBSICHEHHS OCHOBHBIX
OPUHLHUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIAJa POCCUMCKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAJIM3UPOBATh M OLIEHUBATH IMOCIEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOU
JESTeIbHOCTU 4YEJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU MPOIECCaMU, C
MO3ULIUNA KOJIOTMYECKOM 0€e30MacHOCTH, MPEACTABICHUN O palMOHAIBHOM
MPUPOIOTIONB30BAaHUHU, a TaKXKe Pa3yMHOM HCIOJIB30BAHUU JOCTHKCHHM
HaYKH U TEXHOJIOTHH JUIsl TalbHEUILETro pa3BUTH YEI0BEYECKOTO O0IIECTBa;
NPUMEHSTh pPa3jM4HbIe CIOCOOBI paboThl ¢ HHpOpMaluend (GU3NIECKOTO
COJEp)KaHUsI C  HCIOJB30BAHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TPH OSTOM HCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTHH JJIsl IOMCKA, IepepabO0TKU U TPEIbSIBICHHUS YYCOHON U Hay9IHO-
MOMyJSipHOW ~ MH(pOpPMANUU, CTPYKTYPUPOBAHHS ¥  HHTEPHpPETAlUU
uHbOpMallMK, TOJYYEHHOM M3 Pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH
aHATM3UPOBATH MOTyYaeMyto WH(OPMAIIHUIO U OIICHUBATH €€ TOCTOBEPHOCTH
KaKk Ha OCHOBE WMMEIOIINXCS 3HAHUHM, TaK M HA OCHOBE aHAIM3a WCTOYHHUKA
uHpopmanuu;

MIPOSIBIISITH OpraHU3alOHHBIC u MO3HAaBaTE/IbHbIC yMEHUS
CaMOCTOSITENIFHOTO MPHOOPETEHUSI HOBBIX 3HAHHUI B MPOIIECCE BBIMOJIHEHUS
POEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTatb B TpYIIE C UCHOJHEHUEM pPa3JIMYHBIX COLMAIIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIIbI, PAMOHATBFHO PACHPEENISITh EATEIbHOCTH B
HECTaHJAPTHBIX CHUTyalUsiX, aJeKBATHO OLEHUBATh BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYMIbI B PEIICHUE pacCMaTpUBaeMOM IPOOIEMBbI;



e TIPOSBIIATH MOTHBAIMIO K Oymaymied mpodeccrnoHanbHON IESTEIBHOCTH TI0
CHEIUATBLHOCTIM (U3UKO-TEXHUYIECKOTO TTPOPIIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1




4.2 IToCTOSIHHBIN 3IEKTPUUYECKUI TOK 24
4.3 Toku B pa3IuyHBIX cpenax 6
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTbI pecypesI

Ousznka — pyHIaMeHTalbHas HayKa O 1

npupojie

HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JeATEeTbHOCTH JIFOAEH

Mexannyeckoe apmxenue. Cucrema

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIBHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe aBukeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOHOTO IMaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAS
ckopocts. [lepuoa u yacrora.
L[eHTpOCTpEMHUTEIILHOE U TIOJIHOE
YCKOpPEHHE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbI Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocratnueckoe JaBjICHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. YcnoBus




paBHOBECHS TBEPIOTO Teia. Buasl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKECHIE

34

35

MoOMEHT UMITyJIbCa MaTepUAIbHOW TOUKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKU

38

39

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHYSCKOM SHECPTrUun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 Ypasaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: N30TEpMa, H30X0Pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU SHEprueH MocTynaTeaIbHOro
TEIUIOBOTO IBM)KEHUS €€ 4acTHL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Baewnue 1 BHyTpEHHHE TapaMeTpBbl.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Moaens naeansLHOTrO ra3a B
TepMOI[I/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.




KBazucraruueckue u HECTaTHUECCKHUE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun T/l cucremsl 6e3
coBepIIeHHs pabOThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3HaueHue KITM, Iukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX ABUrareieii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

HacpliiieHHbIe 1 HEHACHIIIIEHHBIE MTapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3tyxa. AGCoOTHAS U
OTHOCUTCIJIbHAA BJIA)KHOCTH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa miasiaeHus. Cyonnmanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas pabora no reme "ArperaTHbie
coctosiHUs BenecTBa. @a3zoBbie epexos”

DJneKTpu3anus Tel U €€ MpOosIBICHUS.
OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmoperictere 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD IEKTPOCTATUICCKOTO
97 moJist. Pa3HOCTh IMOTEHIIMAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTU
99 MOTEHIINAJIOB JUISI AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 m1apa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOr0 KOHJEHCcaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teMe "DnekTpuyeckoe nose"

114 KonTposnpHas padboTa mo Teme
"DnekTpuueckoe mnosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa LEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, TapaIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOIIHOCTB 3JIEKTPUIECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTOM) 1
AJICKTPUICCKOM 1IN

129 Pemnrenne 3amau 1

130 MOoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amag mo teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1

teMme "[loCcTOsHHBIN 21eKTpuuecKuid ToK"




138

KontponbHast pabora no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIIN3a

DJneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TEMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

146

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBIOKEHHUU 110 HAKJIIOHHOHN INIOCKOCTU" U
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
najgenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECUCTBYIOLIEH CHJIIbI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
iockocTn" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHKe OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodrpuIenTa TpeHus mo
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" wiu "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune UMItysibca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TArH" i "CpaBHEeHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unm "MU3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro mporecca” unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" uin "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIIN
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHun". 3mepenne kodppuierta
MOBEPXHOCTHOTO HATSIKEHUS

158

159

Du3HUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3yyeHus ceeroauona” nim "Mzydenue
IIPOTEKaHUs TOKA B LIETIH, COJIEepIKaleH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHIIANIOB (HANPSHKEHUs) IIPH
MIOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

®u3NYecKuil TPAKTUKYM 110 TEME




160

161

162

"UccnemoBannue CMEIIAHHOTO COCIMHEHHS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"U3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU quoja"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"Kunematuka"

Peseprublit ypok. O60011eHuE 1

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Hagui mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEeMaTH3aIus 3HaHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teopun "

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAHUI 10 TeMe




"Tepmonunamuka. TeniaoBbie MalTuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe mnoie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMatus3anys 3Hagui mo treme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




