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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpEAHEro oO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€toMm ¢enepanbHON paboueil mporpammsl BocnuTanus U Konmenuuu
npenojiaBanus yueOHoro npeamera «DOu3rka» B 00pa30BaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTreruu OOy4YeHHUs, BOCHUTAaHUS M Pa3BUTUS OOyYarOUIMXCS CpeAcTBaMU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalN30BAThH
3a/1a4yu MPOPECCUOHATILHON OpPHEHTAIIMK, HATIPABJICHO HA CO3/aHHME YCIOBUMN IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEN KaXKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JMYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINXCs, OCBOUBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/1ESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PHU3UKK Ha YriayOaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIHTATHI IO TOJ1aM O0YUYEHUS;

cojiepkaHue yueOHoro npeamera « @usukay 1o rojgam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENAMU (PU3UKH JIJIs1 COCTABJICHHS CBOMX pabOYHMX POrpamMM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOJUYECKHX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpy>katoieM mupe. LLKompHBINH Kype (U3HKH — CHCTEMOOOpa3yOIIHii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u acTpoHoMmen. Mcmonap30BaHME W AKTHUBHOE
npUMEHEeHHnEe (U3NYECKUX 3HAHMM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepuajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHET0 OOIIEro 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €T0 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (pusuku
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKd, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TpOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yrinyO0aE€HHOTO YpOBHS
IPEAINOaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEp)KaHUsl, TMOCBSIMIEHHBIX OJKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiepkaHusi MPorpaMMsbl 1Mo (PU3UKE JTOJKHO OBITh MOCTPOEHO Ha
INPUHILIAINIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usmku peanuzanus 3THUX
MPUHLIUAIIOB 0a3UpyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. [l yrmyOn€HHOTO
YPOBHS — O3TO CHCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aludd (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAUTCs 160 B kKoHie 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 O3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaO0OpaTOpPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BUIa O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MpEJCTaBiICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJII 3THX BHJIOB YUCHHYECCKUX MPAKTUICCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHAE OOYYAIOIUMHCS YMEHHUSMH TPOBOJWTH TPSIMbIE ¥ KOCBEHHBIC
WU3MEPCHHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anmay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aIaHHOM W HESBHO 3aJlaHHOW (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HBIX pa3ienioB. [[s KkadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIFOTCSL 3aJjaHUs Ha OOBSICHEHHE/NpEelICcKa3aHue IMPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO Tpoliecca Kype (M3UKH YIIIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme 1o
bu3MKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX paboOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpanMoHHOEe  000OpyAoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITIIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe 0O0OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKue KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3KUKHU B 00111eM 00pa30BaAHUU SIBJISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alouMxcsi K HaydYHOMY
U3YUYEHUIO TPHUPOABI, PA3BUTHE HUX HHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYIKAOIINM SIBJIICHUSIM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yJbTaTa U3yYEHHUS OCHOB
CTPOEHUS MAaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHrEe YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
nanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHUI MTPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKknux SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIIEHUs Pa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckoil MoJenH, aJeKBaTHOW yCJIOBHSM 3aJladyd, B TOM 4YHKCJIE 3a]ad
WHKXEHEPHOIO XapaKTepa;

NOHMMaHHWEe (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPENy;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U TPOBEICHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHalM3a MW HUHTEepHpeTanuu  UHbOpMaIKH,
ONPEIENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHUE YCJIOBUM ISl PAa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yudeOHoro npeamera «®duszuka» Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBaHus BbIOMpaeTCss OOyYalOUMMUCS, IUIAHUPYIOIIMMU —TPOJAODKEHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

[lenn u 3amauu y4yeOHOrO MpEeAMETa COOTBETCTBYIOT LIETSM U 3aJadyam
BocnuTanus B 1mkoise. CoaepkaHue yueOHOTo MpeaMera CoCOOCTBYET Pa3BUTHIO
KJIFOUEBBIX KOMIIETECHIIMH YYEHUKOB, YyKa3aHHBIX B paboueil mporpamme
BOCIIMTAHUS.

Metonsl 00y4eHHMS U OIICHKM 3HAaHUN YUYWTHIBAIOT WHIWBUIYaJbHBIC
OCOOEHHOCTH y4YalllUXCi MW  CHOCOOCTBYIOT (DOPMHUPOBAHUIO IEHHOCTHBIX
OpUEHTALUN, IPETyCMOTPEHHBIX B pabouel mporpaMMe BOCIUTAHUS.

Ha uzyuenue puzuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE MepeueHb JadopaTOpHBIX U
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YYWUTEIb JeJIaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WMHIUMBUIYaJbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblilt MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o nmpupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TeOopusl B Ipoliecce Mo3HaHus mnpuponbl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYUH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3UMYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NYECKUX SBJICHUA U MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCThb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPHSL.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSKEHUS B IE€NMU TOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoOMCTBO ¢ HH(ppoBOH nabopaTopuedt no ¢usuke. [Ipumepsl U3MepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MAaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH W
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBoimHenHOE  nBMKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHI€HUMAJIBLHOE) U IOJIHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauyuu.

Mogenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuE TyTeH, TPACKTOPHUI, CKOPOCTEN NBUXEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUs (peKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOpUN ).

W3yuenue [ABMXKEHHS Tena, OpOIIEHHOro TOpu30oHTaibHO. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW II0 MOJIYJIIO
CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanpHbie cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropou 3akoH HeroTOHA 1151 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MUpOThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuia coOnpOTUBIIEHHS NpPU JBUKEHUU Tela B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: NOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NMAICHUU.

L{eHTpoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenre paBHOACUCTBYIONMICH CUJI TIPH ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE H
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHus Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHUs Opycka MO HAKIOHHOM MJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEINIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUsL paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJd, HWMEIOLIETO OCh
BpAILCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexanuke.

Nmnynbc MaTepruanibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L{eHTp Macc
CHUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

NMmyJibCc CHITBI M NBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

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

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpEACTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHUIMaIbHBIE W HENOTEHUMAJIbHbIE CHIbl. [loTeHnnanbHas HHEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbI. [loTeHIManpHasS
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUUYECKOM M NOTCHLMAJIbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM MaJCHUHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

M3mepeHne nMiryJibca Tejia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU S3JIEKTPOMOOUIIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCa IIPH YIIPYTOM B3aUMOJECHCTBHM.

M3mepeHne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTONU CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosexkyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMkKeHHE. XapakTep
JBW)KCHUS M B3aMMOJECHCTBUS 4YacTWI] BellecTBa. MoJenn CTpOEHHs TIas3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonuyecTBO BeliecTBa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporecchl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOr0 TeIIOBOIO IBUKEHUS €€ YaCTHII.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnrogenue u vcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre Tpoliecca YCTAHOBJIIEHUSI TEIUIOBOTO PABHOBECUSI TPH
TeII000MEeHEe MEXKTy TOpsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpMUYECKOro Mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
dpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO Mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJAMHAMUYECKON CUCTEMBI. BHEIIHNE N BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO UJEaJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Ipu Temionepenade. Ilonarue o0
aanabaTHOM IIpoliecce.

IlepBpiii  3ak0H TEpMOAMHAMUKU. BHyTpeHHsist dHeprus. KomumuectBo
TEIJIOTHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOJUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! aectBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJOTHYECKUE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX JABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIeH Cpeibl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAMIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIJIOBBIX» OTXOJIOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOT0 TOTTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTudecKoM PacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne npornecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u KumneHue. Y JelnbHas
TEIJI0Ta MapooOpa3oBaHusI.

HaceblllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMICHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3auusa. YJIeJbHAs TEIIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacimpenrue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX NMEPEX0IaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TerioBoe paciupeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenune. Kurnenue npy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMBITH C MBUTbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipasie BiIeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI II1aBICHUS JIb/IA.

M3ydeHne CBONCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne kodduirenta HoBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  JeopManud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe noie.

OnekTpu3auus Ten U €€ MpOSIBIICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W MOJIYIIPOBOIAHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUIECKUE 3apsIbI.

Hampsok€éaHocts  anekTpuueckoro  mosid.  [IpoOGueiid  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs1. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN AIEKTPOCTATUYECKOTO NOJA. CBA3b HANPSHKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynepHO3UIIMY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOM
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBHUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JvanexTpuku B BIIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpaA.

[TapannenbHOE coenMHEHNE KOHIEeHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO M JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUIJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEpKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIINAJIOB (HampsiKEHUs ) pu
IIOCJIEN0BATEILHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusl CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEUCHWS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) 2JICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA W TEXHOJOTHYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3mepeHure cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA Il PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coeMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccenenoBanye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus amnepMerpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ paznruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTb.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHUKMY. CoOcTBeHHass npUMeCHast IIPOBOJIUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETBbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuunele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1ma3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepenne 3apsiaa OMHOBAIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHMSIT  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKYU AUOJA.

Pu3nvecKuil NPaAKTHKYM.

CnocoObl n3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  M3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHUYECKHHA  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnole noOnAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHHWE, Hay4yHbId (akT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumeHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BeKTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOU Mpupoje, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTWIN3aluusg OHOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKHE KPUCTAIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOJIb30BAaHUE 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJ[yYE€HHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPakJIaAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HHCTUTyTaMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIlMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynymie nmpodeccun u peaan3oBbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€aMOOOpa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAIOIIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4deHUs: (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBHS

Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (pOopMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B pPaccMaTpUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOAAMHU
busznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENIOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSATCILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUeOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTAaTh TUIOTE3y €€ peIIeHUs, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTHYECKYIO 00JIacTh
KU3HEICITSIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nnpopmanueii:

BJIAJ€Th HABbIKAMH MOJY4YEHUS HUHPOpMaLHUU (PU3HUECKOTO COJIEPKAHUS
M3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalln3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEPKAHUSA B Pa3IMUHBIX (popMaTax C
y4€TOM Ha3HayeHus: WHGOpMalUWMU M IIeJIEBOM ayAUTOpUHU, BBIOHpas
ONTUMAaIbHYIO0 (POPMY IPEICTABICHUS U BU3YyATU3AIIH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1eliCTBHA:



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

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMsI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM  H
VH/IMBUIyaIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHI C y4éTOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ Y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)XKJOT0 y4YaCTHMKAa KOMAHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESTEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHH, BBISBIATH NPOOJEMBbI, CTaBUTh H
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYIUIMH B 00JacTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediIeKcMr Kak OCO3HAHHS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKA CUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUSA IO HX
CHHIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NPU aAHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mOCTHX)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMBI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y 0O0ydYarolIuXxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIIICKT, MIPEITOJIAr AFOIITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VYJIbTATBI



K xoniy oOyuenuss B 10 knacce mpenIMeTHBIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMNXCSI YMEHUM:

NOHMMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OATHYECKOM cdepax NesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (PU3NYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HNPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IpOLIECCOB (SIBJIEHUI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE MajJieHue, abCoNIOTHO ynpyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICaIbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UpPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOoHbl HproTOHA, nNpUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKON
DHEPrUM, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HCHOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['amumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHWS HMIYyJbCa U
MEXaHUYECKOUN HEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble mojokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHMKU (CBSI3b JIABJICHMSI HWJICAIBHOIO Ta3a CO CpeaHeH
KUHETUYECKOW SHEpPruer TEIJIOBOTO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, TmepBbld 3aKOH TEPMOIAWHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU I3TOM HCIIOIb30BAThH
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenneneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HCIOJIb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIUHN DIEKTPUYECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA W JUId 3aMKHYTOM JJIEKTPUYECKOM ILienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3YsS BEIUYUHBI:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI TEJI, CHIIA,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy NOPYXKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Teia, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ[ waeanpHOro TEMIOBOTO
JBUIaTelIsd; HIEKTPUUYECKOE T10JI€, HANIPSHKEHHOCTD 3JIEKTPUYECKOIO TOJIA,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHIHAT 3JEKTPOCTATHYECKOrO OIS,
Pa3HOCTh  IMOTEHLMAJNOB, JJEKTPOABWKYyLIas CUja, CWiIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE yYacTKa LENH C IOCJIEI0BATEIbHBIM M
[IapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHSI IIEKTPUUYECKOTO I10JIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKaHUs  (PUBMYECKUX  SIBJICHUM:
MEXaHHYECKOE JIBUKEHWE, TEIJIOBOE JIBMKEHHWE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHUE, Muddy3usi, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAlIPaBIEHHOCTh
TEIUTONEpPEAAYH, IIEKTPU3ALUS TN, SKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BETHMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHHM, NIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOJYyUYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TpapUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JIENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MIPSIMBIX U KOCBEHHBIX U3MEPEHMUI];
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IOJlyuYE€HHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce IpeIIoKEHHOU
TUIIOTE3BI;

co0r01aTh IpaBuiia 0€30MacHOro TpyJla IpU MPOBEAECHUH UCCIEAOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3znyecKkux TEOpUl NpH MCHOJIB30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOIUTh PacYEThl HA OCHOBAHUH UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IOPUHLIUIIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MTPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOILETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU TNpOLEcCaMu, C
HO3ULUI 3KOJOTUYECKON O0€30IaCHOCTH, NMPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIOIb30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyYHble CIOcoObl paboThl ¢ MH(popManuen (GU3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEbsSBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4aemMylo  HMHQOpMAIMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HABaTEJIbHbIE YMEHUS
CaMOCTOATENILHOTO ~ NPHOOpPETeHHs] HOBBIX 3HAHUHW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAallMOHAJIBHO PaclpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlMsX, aJeKBaTHO OIICHUBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBAIUIO K OyayIiei mpohecCHOHaTbHON AESITETbHOCTH TI0
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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103 o o0séMy 1mapa. [lone content.apkpro.ru/ru/catalog/903/10
PaBHOMEPHO 3apsiKEHHOU 25.03.2024
0ECKOHEYHOM MIOCKOCTH
[IpoBogHMKY B https://academy-

104 ANEKTPOCTATUYECKOM ITOJIE. content.apkpro.ru/ru/catalog/903/10

26.03.2024
VYcnoBue paBHOBECHS 3apsAI0B
JuanekTpuku u https://academy-
105 MMOJIYIIPOBOAHUKHN B content.apkpro.ru/ru/catalog/903/10
YHpoRoa 28.03.2024 ®
3IIEKTPOCTATUYECKOM TI10JIE
Konnencarop. 21ekTpo€MKOCTb https://academy-
106 KOHIIEHCATOPA. DIIEKTPOEMKOCTE content.apkpro.ru/ru/catalog/903/10
EHeaTop P 01.04.2024

IIJIOCKOI'0 KOHACHCATOpa




HapannenLHoe COCOAUHECHUC

https://academy-

107 KOH/JIEHCAaTOPOB 01.04.2024 @ content.apkpro.ru/ru/catalog/903/10
IlocnegoBarenbHOE COCAUHEHNE https://academy-
108
KOHJICHCAaTOPOB 02.04.2024 | content.apkpro.ru/ru/catalog/903/10
109 DHeprust 3aps>KEHHOT0 https://academy-
KOHJIEHCcaTopa 04.04.2024 @ content.apkpro.ru/ru/catalog/903/10
110 P https://academy-
CHLICHHE 3anat 08.04.2024 | content.apkpro.ru/ru/catalog/903/10
JIBro>keHuE 3apsiKEHHOM YacCTHUIIbI https://academy-
111 B OJIHOPOJIHOM DJIEKTPUYECKOM content.apkpro.ru/ru/catalog/903/10
AHOPOA P 08.04.2024
oJie
https://academy-
12 Pemenne sanas 09.04.2024 @ content.apkpro.ru/ru/catalog/903/10
O60061eHre U cucTeMaTUu3anus https://academy-
113 3HAHUU 110 TeMe "DIEKTPUUECKOE content.apkpro.ru/ru/catalog/903/10
; P 11.04.2024 s
rmoJjie
KonTponbnas pabota mo teme https://academy-
114
"DnekTpuueckoe mnoie" 15.04.2024  content.apkpro.ru/ru/catalog/903/10
Cuia Toka. [TocTOSSHHBIN TOK. https://academy-
115 Yoy CyleCTBOBAHUSA content.apkpro.ru/ru/catalog/903/10
IOCTOSIHHOT'O DJIEKTPUYECKOT O 15.04.2024
TOKa
116 Hcrounnku Toka. Hanpsbxkenue u https://academy-
2J1C 16.04.2024 | content.apkpro.ru/ru/catalog/903/10
17 3akoH OMa Uit yyacTKa LIETH. https://academy-
DIIEKTPUYECKOE CONTPOTUBIICHUE 18.04.2024 | content.apkpro.ru/ru/catalog/903/10
118 3aBUCHUMOCTb CONIPOTUBIICHUS https://academy-
OJTHOPOIHOTO TIPOBOIHUKA OT €T0 22.04.2024 | content.apkpro.ru/ru/catalog/903/10




JAJIWHBI U IJI0IIaAu IMOIIEPEYHOI0
CCUCHUA

y,IleJ'IBHOC COIIPOTHUBJICHUC

https://academy-

119
BellecTBa. Penienue 3agay 22.04.2024  content.apkpro.ru/ru/catalog/903/10
[TocnenoBarenbHOE, https://academy-
120 napajuiesibHOe, CMEIIAaHHOE content.apkpro.ru/ru/catalog/903/10
23.04.2024
COEMHEHHE ITPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX https://academy-
121 ynekTpuueckux 1ernen. [Ipasmiia content.apkpro.ru/ru/catalog/903/10
P ! P 25.04.2024 ®
Kupxroga
https://academy-
122 Pemenne sanas 20.04.2024  content.apkpro.ru/ru/catalog/903/10
123 Pabora ayekTpudecKoro Toka. https://academy-
3akon Jxxoyna —Jlenua 20.04.2024  content.apkpro.ru/ru/catalog/903/10
https://academy-
124 Pemenne sanas 30.04.2024 | content.apkpro.ru/ru/catalog/903/10
MOIIHOCTB 2JIEKTPUYECKOTO https://academy-
125 ToKa. TemnnoBast MOIIHOCTD, content.apkpro.ru/ru/catalog/903/10
02.05.2024
BBIJIEJIIEMAsl HA PE3UCTOPE
https://academy-
126 Pemenne sanas 06.05.2024 | content.apkpro.ru/ru/catalog/903/10
O/1C u BHyTpeHHee https://academy-
127
CONPOTUBJICHHE UCTOYHUKA TOKA 06.05.2024 @ content.apkpro.ru/ru/catalog/903/10
3akoH OMa 11t MOJTHOM https://academy-
128 3aMKHYTOH ) 3JIEKTPUIECKOMN content.apkpro.ru/ru/catalog/903/10
( yToi) P 07.05.2024
enu
https://academy-
129 Pemtenue 3agau ps-racadetny

13.05.2024

content.apkpro.ru/ru/catalog/903/10




https://academy-

130 MomHoCTS HCTOUHMKE TOKA 13.05.2024 | content.apkpro.ru/ru/catalog/903/10
https://academy-
131 Koporkoe sambikaime 14.05.2024  content.apkpro.ru/ru/catalog/903/10
132 Konpaencarop B uenu https://academy-
HOCTOSHHOI'O TOKa 16.05.2024 | content.apkpro.ru/ru/catalog/903/10
133 P https://academy-
CHLICHHE 3anat 20.05.2024  content.apkpro.ru/ru/catalog/903/10
Pemienue 3amad mo teme https://academy-
134 "I[TocTOSTHHBIH 3JIEKTPUUYECKUMA content.apkpro.ru/ru/catalog/903/10
" 20.05.2024
TOK
Pemenue 3agau nmo reme https://academy-
135 "I[TocTOSTHHBIN 2JIEKTPUUECKUIMA content.apkpro.ru/ru/catalog/903/10
" 21.05.2024
TOK
Pemenue 3agau nmo reme https://academy-
136 "ITocTOsTHHBIHN 2JIEKTPUUECKUMA content.apkpro.ru/ru/catalog/903/10
" 23.05.2024
TOK
O0600611eHre U cucTeMaTH3alus https://academy-
137 3Hauuii o reMe "T1oCcTOAHHBIN content.apkpro.ru/ru/catalog/903/10
. " 04.09.2023
AIEKTPUIECKUN TOK
KonTponbnas pabota mo Teme https://academy-
138 "[TOCTOSIHHBIH JEKTPUUECKUIT content.apkpro.ru/ru/catalog/903/10
" 04.09.2023
TOK
DJIeKTpUYecKasi MPOBOJUMOCTb https://academy-
139 pa3IUYHBIX BEIECTB. content.apkpro.ru/ru/catalog/903/10
DNEeKTPUUECKUN TOK B METAIUIAX. 05.09.2023
CBepXIpoBOJIUMOCTh
140 DNEeKTPUYECKHUI TOK B pacTBOpax https://academy-




U pacruiaBax dJIEKTPOJIUTOB.
3akonbl dapanes s
AJIEKTPOIIH3a

DJIEKTPUYECKUH TOK B razax.

07.09.2023

content.apkpro.ru/ru/catalog/903/10

https://academy-

141 IImazma 11.09.2023  content.apkpro.ru/ru/catalog/903/10
DIEeKTPUUYECKHUM TOK B BaKyyMe. https://academy-
142
Bakyymubie iprOopbl 11.09.2023 | content.apkpro.ru/ru/catalog/903/10
DNEeKTPUUYECKHUI TOK B https://academy-
143
MOJTYTIPOBOTHUKAX 12.09.2023 | content.apkpro.ru/ru/catalog/903/10
https://academy-
144 IomynpoBoHHKoBEIC NPHOOPE! 14.09.2023 COIIl)tent.apkpro}.]ru/ru/catalog/903/ 10
OU3NYECKUN TPAKTUKYM I10 TEME https://academy-
"U3MepeHue cuiibl TOKa 1 content.apkpro.ru/ru/catalog/903/10
HanpsHKEHUs B LENU
IIOCTOSIHHOT'O TOKA IPY IMOMOLIU
aHAJIOTOBBIX U IU(PPOBBIX
145 U3MEPUTENBbHBIX MPUOOPOB" MK
"3HaKOMCTBO ¢ 1IU(PPOBOI 18.09.2023
nabopaTtopueii o pusmnke.
[Ipumeps! n3mepeHus
(hbUBUYECKUX BEJIMYUH TIPU
IOMOIIY KOMITBIOTEPHBIX
JaTYUKOB"
OU3NYECKUN TPAKTUKYM I10 TEME https://academy-
"H3ydyeHne HEPaBHOMEPHOTO content.apkpro.ru/ru/catalog/903/10
146 JIBH>KEHUS C LIENIbIO ONPEACICHUS 19.09.2023
MIHOBEHHOH CKOpOCTH"
147 @u3NYECKUil NPAKTUKYM IO TEME https://academy-
"N3mepenune YyCKOPESHHS IPU 21.09.2023  content.apkpro.ru/ru/catalog/903/10




MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJIOHHOM TUIOCKOCTU" WK
"UccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TNpHU
PaBHOYCKOPEHHOM JIBH>KEHUUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ycKOpeHust
cBOOO/HOrO NaieHus" Uiu
"N3yueHue nBUKEHUS TeENa,
OpOIIEHHOTO TOPU30HTAIHHO"

25.09.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10

149

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Teja 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCThIO" Min
"HccenenoBanue 3aBUCUMOCTU
nepuojia ooparieHus
KOHHUYECKOTO0 MasiTHUKA OT €ro
napamerpos”

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenne paBHOAEHCTBYIOLIEH
CHJIBI IIPU ABMKEHUH OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIn
"[IpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU
JBUKEHMSI OpyCKa M0 HaKJIIOHHON
IUIOCKOCTH Ha 3aJlaHHOE
paccrosinue ot ero macchl"”

25.09.2023

26.09.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10

https://academy-
content.apkpro.ru/ru/catalog/903/10

151

Du3NYECKU IPAKTUKYM 110 TEME

https://academy-




"UccaenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIINX B
py>XKHHE ¥ PE3SUHOBOM 00pasIie,
oT ux nedopmanuu” UIu
"N3ydeHne NBUKEHUS] CUCTEMBbI
TeJ, CBI3aHHBIX HUTHIO,
MEPEKUHYTOHN Yepe3 JErKuil
010K"

28.09.2023

content.apkpro.ru/ru/catalog/903/10

152

153

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue ko3 durrenta
TPEHHUS 110 BEIMYUHE YTIIOBOTO
ko3 durmenTa 3aBUCUMOCTH
Frp(N)" ninun "UccnenoBanue
JBUKEHHSI OpyCKa M0 HaKJIIOHHON
TUIOCKOCTH C TIEPEMEHHBIM

K03 HULIHEHTOM TpeHUs" WIn
"U3ydeHnue NBIKEHUS TPy3a Ha
BaJly ¢ TpeHueM"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycroBuii
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpallleHUs" WIH
"KonctpyupoBanue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "13yuenune
YCTOMYMBOCTH TBEPAOIO TeNa,
HMMEIONIETo MIoNaab Onopsl"

02.10.2023

02.10.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10

https://academy-
content.apkpro.ru/ru/catalog/903/10

154

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3mepenue ummysbca Tena 1no

03.10.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10




155

TOPMO3HOMY MYTH" WU
"N3mepenue cuiibl TArHy,
CKOPOCTH MOJEIN
3IEKTPOMOOUIISL U MOIIIHOCTH
cuibl Taru" wim "CpaBHEeHHE
W3MEHEHHUS UMITYJIbCa TeJla C
WMIYJIbCOM CHJIBI" WUITH
"MccnenoBanue coxpaHeHUs
UMITyJIbCa TIPU YIIPYTOM
B3auMOJEUCTBUN" WU
"N3mepenue KHHETHUECKON
SHEPTUU TeJla 10 TOPMO3HOMY
mytu"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yueHune u30TepMHUECKOro
nporecca (PeKOMEH/I0BaHO
HCIIOIb30BaHUE IUPPOBOH
naboparopun)" wim "U3yuenue
M30XOPHOTO TIporiecca’ uiun
"N3ydenune n306apHOro
npouecca” nin "IIposepka
ypaBHEHUs cOCTOSTHUA"

05.10.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10

156

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue ynenpHON
TEIUIOEMKOCTH" HMIIH
"UccnenoBanue npoiecca
OCTBIBaHUA BellecTBa' MM
"UccnenoBanue anradaTHOTO
npouecca" win "HU3yuenue

09.10.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10




157

158

B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPBI
KHUIIEHUS KUIKOCTEH"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3yuyeHre 3aKOHOMEPHOCTEM
UCHapEeHUs KUAKOCTEN" Uiu
"N3mepenue yaenbHON TEMI0ThI
raBieHus Jpaa" uinn "M3ydenue
CBOMCTB HACHIILIEHHBIX TapOB"
numu "V3mepenue abCcomOTHON
BIQXKHOCTH BO3/1yXa U OIIEHKA
Macchl IapoB B IOMEILLEHUN".
N3mepenne koadduimerta
MMOBEPXHOCTHOT'O HATSKEHUS

Pu3nYeCKUil IPAKTUKYM 110 TEME
"Habnronenue npeBparieHus
SHEPTUH 3apSKEHHOTO
KOHJIEHCATOPa B YHEPTUIO
M3JIy4EHUsI CBETOANO A" W
"N3yueHue npoTekaHus TokKa B
LIETH, COJIepIKaILEH
KOHJAEHCcATOop" Win
"Pacnipenenenue pasHOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUN
KOHJIEHCATOpOB"

09.10.2023

10.10.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10

https://academy-
content.apkpro.ru/ru/catalog/903/10

159

@u3NYECKUil NPAKTUKYM IO TEME
"HccnenoBaHue CMEIAaHHOTO

12.10.2023

https://academy-
content.apkpro.ru/ru/catalog/903/10




COCAMHEHUS PE3UCTOPOB" MK
"N3mepenue yaenbHOro
COIIPOTHBIIEHUS IIPOBOIHUKOB"
niu "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT
HaMPSHKEHUS U1 JIaMITbl
HakajiuBaHus"

@u3NYECKU IPAKTUKYM 110 TEME
"HaGmroenue snexrponusa" uiam
"Usmepenue 3apsiga
OJIHOBAJICHTHOT'O MOHA" MJIN

https://academy-
content.apkpro.ru/ru/catalog/903/10

160 "MccnenoBanue 3aBUCUMOCTHU 16.10.2023
CONPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypbl” win "CHsTue
BOJIbT-aMIIEPHOU
XapaKTepUCTHKU anoaa”
PesepBHrlit ypok. O6o01eH1e 1 https://academy-

161 CHCTEMATH3aLMs 3HAHWUH 10 TeME 16.10.2023 content.apkpro.ru/ru/catalog/903/10
"KunemaTtuka"
PesepBubIil ypok. O6001IeHIE 1 https://academy-

162 CHCTEMATH3alMs 3HAHUH 10 TeMe 17.10.2023 content.apkpro.ru/ru/catalog/903/10
" Jlunamuka"
PesepBubIil ypok. O6001meHIE 1 https://academy-

163 CHCTEMATHU3aIMs 3HAaHUN 110 TEME 10105003 content.apkpro.ru/ru/catalog/903/10
"Craruka TBeporo Tena"
PesepBHelil ypok. O6o01IeHNEe 1 https://academy-

164 CHCTEMATH3AINA 3HAHUH 10 TEME content.apkpro.ru/ru/catalog/903/10
"3aKOHBI COXpaHEHUS B 23.10.2023

mexanuke"




PesepBHbIil ypok. O6001ICHHE 1
CUCTEeMAaTH3aIMsI 3HAHHUH 110 TeMe

https://academy-
content.apkpro.ru/ru/catalog/903/10

165 "OCHOBBI ) 1 73.10.2023
MOJICKYJISIPHO-KUHETUYECKOU
teopun"
PesepBHbIil ypok. O600ICHHE 1 https://academy-

166 cucTeEMaTH3allis 3HAHUI 10 TEME | content.apkpro.ru/ru/catalog/903/10
"Tepmoaunamuka. TernnoBbie 24.10.2023
MaIIuHbI"
PesepBHrlil ypok. O6o0mienue u https://academy-

167 CHCTEMATHU3alHs 3HAHUH 10 TEME ! content.apkpro.ru/ru/catalog/903/10
"ArperaTHble COCTOSIHUSI 26.10.2023
BeuiectBa. PazoBble nepexoab"”
PesepBHrlil ypok. O6o01ienue u https://academy-

168 CHCTEMAaTH3allMs 3HAHMI 110 TEME 1 content.apkpro.ru/ru/catalog/903/10
"DnexTpudeckoe mnose" 06.11.2023
PesepubIil ypok. O6001IeHIE 1 https://academy-

169 cucTeMaTHu3als 3HaHui o TeMe | content.apkpro.ru/ru/catalog/903/10
"[IoCTOSIHHBIN JEKTPUUECKUI 06.11.2023
TOK"
PesepBubIil ypok. O6001IeHIE 1 https://academy-

170 cucTeMaTHu3allis 3HaHui 1o TeMe 1 content.apkpro.ru/ru/catalog/903/10
"TokH B pa3NU4HBIX cpeax” 07.11.2023

OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

o ®wusmuka, 10 xmacc/ Msaxumes ['.5., Byxornes b.b., Corckuit H.H. /
[Tox pen. ITapdentreroit H.A.; Akimoneproe obmectBo «31aTenbeTBO

((HpOCBCHIGHHe»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

e ®usuka, 10 kimacc/ Msikumes I'.41., byxosues b.b., Corckmit H.H. /
ITox pen. [TapdentreBoit H.A.; AkimonepHoe o61miectBo «M31aTenbcTBO
«IIpocsemenue»

o I'pomuena O. N. TemaTnyeckre KOHTPOJIbHBIE U CAMOCTOSTEIbHBIE PAOOTHI
no ¢usuke 10 knacc. — M.: U3narensctBO «OK3amen», 2016 r.

e JlemugoBa M. 1O. EI'D. ®uszuka. — M.: U3garenbcTBo «HanmoHnansHOE
obOpazoBanuey, 2019 r.

e PrimkeBuu A. I1. ®usnka. 3agaunuk. 10-11 kmaccel. — M.: Jlpoda, 2016 T.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

e AnuManuu ¢pu3uIecKuX 00beKTOB. http://physics.nad.ru/

o JKunas ¢usuka: obyuaromas mporpamma.http://www.intedu.ru/soft/fiz.html

e Ypoxku ¢pusuKku ¢ ucnosibzoBanueM Murteprera.

http://www.phizinter.chat.ru/

e ®wuzuka.ru. http://www.fizika.ru/




o dusmka: KoJUIEKIUA ONBITOB. http://experiment.edu.ru/

e @du3uka: QJICKTPOHHAA KOJUICKIUSA OIIBITOB.

http://www.school.edu.ru/projects/physice
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