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IHosicHUTELHAA 3aNIMCKA

[IporpamMma siekTUBHOTO Kypca mo ¢usuke «TepMoauHaMHUECKHUe, INEKTPUUYECKUE U
MarHuTHBIE CBOMCTBA BEIIECTBA» HAa YPOBHE CpeIHEro odmiero obpa3zoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOXKEHUN U TpeOOoBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOMU
nporpammebl, npeactaBieHHbBIX B ®I'OC COO, a Takke c¢ yuérom denepaibHol pabodeit
porpaMMbl BOCHHMTAHUS M KOHIENLMHU MpernofaBaHus y4yeOHoro mnpeamera «Dusuka» B
oOpa3oBaTeNnpHBIX ~ OpraHu3anmiax Poccuiickoii  ®Denepauuu, peanu3yOUMX OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOrPAMMBI.

CopepxaHue mporpaMMbl Kypca HamnpabieHO Ha (OpMHpPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromuxcs 10 kiaccoB, Ha pacHIMpeHue U yriayOieHue MmaTepuaa 1no Qpu3uke.
[TIporpamma kypca cootBercTByeT TpeboBanusM OPI'OC COO k miuaHUPYEMBbIM JIMYHOCTHBIM,
IIPEIMETHBIM U METalpeIMETHBIM pe3yJibTaTaM 0O0y4eHHs], a TAKXKEe YUYUTHIBAET HEOOXOAUMOCTh
peanu3ai MeXIPEAMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYYHBIMH Y4EOHBIMU IIPEIMETAMHU.
B Hell ompenensioTcss OCHOBHBIE LEJIM HU3y4eHUS (U3MKHM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMs, IUIaHHUpyeMble pe3yJbTaTbl OCBOEHUS  Kypca (U3MKH:  JTUYHOCTHBIE,
MeTanpeIMETHBIE, IPEIMETHBIE.

®du3uka Kak HayKa 0 HauboJiee OOIIMX 3aKOHAX MPUPO/JIbI, BHICTYTAs B Ka4ecTBe Y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIN BKJaJl B CUCTEMY 3HAaHUH 00 OKpY’KaroIleM MHpE.
[IkonbHBI Kypc (GHU3MKH — CHCTEMOOOpA3yIOMMN JJIsl €CTECTBEHHO-HAYYHBIX Yy4YeOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUH, H3y4aeMbIX
Xumuen, ouonoruel, pusnyeckorr reorpadueit u actpoHomuei. Mcmonap30BaHWE W aKTHBHOE
IpUMeHEeHHEe PU3MUECKUX 3HAaHUH OIpeelIsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT MM
B cjepe BHEpPreTukH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaJiOB C
3aJJaHHBIMU CBOMCTBaMH U ApyTux. 3yueHune Gpusmku BHOCUT OCHOBHOM BKIJIaJ B pOpMUPOBAHKE
€CTECTBEHHO-HAYYHONW KapTHUHBI MUpa oOydarommxcs, B (GOpPMHUPOBAHHE YMEHHH NPUMEHSTh
HAYYHBIM METO/1 TO3HAHUS MPU BBIMOJIHEHUN UMU YUEOHBIX UCCIIEIOBAaHUI.

B 0oCHOBY 371€KTHBHOTO Kypca Kak M BCEro Kypca (pU3MKH JUIsl YPOBHSI CPEIHEro OO0IIero
o0pa3oBaHMs TIOJIOKEH psAJ HIEH, KOTOpBbIE MOXHO pPaccMaTpuBaTh KaK TPHHIHUIBL €ro
MOCTPOCHUS.

Hnes uesoctHocTH. B COOTBETCTBUM € HEW KypC SBIISETCS TOTUYECKU 3aBEPUIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCEX paslesioB (M3MKHU, BKIIOYAET KaK BOMPOCH KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hnes renepanuszanuu. B coorBeTcTBUU € HEl MaTepual Kypca GU3NKH 00beAUHEH BOKPYT
¢busznueckux Tteopuil. Benmymmm B Kypce sBigercs (opMHpoBaHHE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Nnes rymannTapusanum. E€ peanuszanus npeamnosiaraeT UCIONIb30BaHUE TyMaHUTAPHOTO
noTeHnuana Gu3ndeckoi HayKu, OCMBICIIEHUE CBSI3U pa3BUTHA (U3HUKH C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMH MPOOIeMaMH.

HUness npuxaagnoii HanpasjeHHocTH. Kypc ¢usuku mnpeamnonaraer 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUII0KEHUIN N3yUeHHBIX TEOPUIl U 3aKOHOB.

Hpes skosoru3anmm peanusyercss IMOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEpPKaHMS,
MOCBALIEHHBIX 3KOJOIMUYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKke 00CykIeHUs MpoOJIeM pallMOHAIbHOIO IPUPOAOIOIb30BAHUS U
HKOJIOIMYECKOH OE30IaCHOCTH.

CTepXHEBBIMH DJIEMEHTAMH Kypca SBISIFOTCA (u3ndeckue Teopuu ((popMHupoBaHUE
IIPEJCTABICHUN O CTPYKTYpE NOCTPOCHUS (PU3UUECKOM TEOpUH, PO (PYHAAMEHTAIBHBIX 3aKOHOB
Y IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOpUi,



JUIS OMIMCAHUS €CTECTBEHHO- HAYYHBIX SIBICHUN U TPOIIECCOB).

CHcTEeMHO-AEATENBHOCTHBI TOAXOA B KypCE€ pealu3yeTcsl MpeXIe BCEro 3a Cuér
OpraHM3allMi SKCIEPUMEHTAILHON JesATENbHOCTH oOydaromuxcs. [[ias 37IeKTUBHOTO Kypca
(GU3UKN — 3TO UCIOJB30BaHNE KaK KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1JaOOPaTOpPHBIX pador,
TaK ¥ UCCIIEIOBAHU, BRIXOSIINX 32 pAMKH OCHOBHOTO Kypca ¢usuku. [Ipu 3Tom obecnieunBaetcs
OBJIaJICHHE OOYYalOIIMMHCS YMEHHUSIMU IPOBOAMTH KOCBEHHBIE WM3MEPEHHUs, HUCCIIEIOBAHUS
3aBUCHUMOCTEN (PU3NYECKUX BEJIUYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE IMPEAJIOKEHHBIX
TUIIOTES.

bonbiioe BHUMaHuE yIensercs pelIeHuI0 pacd€THBIX M KaueCTBEHHBIX 3anad. IIpu stom
IUIsL pacu€THBIX 33124 MPUOPUTETOM SIBIISIOTCS 3a7auyl C SIBHO 3aJJaHHON (hU3MYECKON MOJIENbIO,
MO3BOJIAIOIINE MPUMEHSATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaK W UHTErpUpYys 3HAHUS M3 pa3HbIX pas3aenoB. /s KauecTBEHHBIX 3a7ad HPUOPUTETOM
ABJISIIOTCSL 3aJlaHusl Ha OOBSACHEHME TNPOTEKaHUS (PU3MUECKUX SBICHUH M MPOIECCOB B
OKpY’Kalolle J>KW3HHU, TpeOyromiue BbIOOpa (M3NYECKOH MOJENM A CUTyalH MpPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

OCHOBHBIMHU IIEJISIMU 3JIEKTUBHOTO KypCa SIBIISIOTCS:

e (¢opMHpOBaHHE WHTEpPECAa M CTPEMJICHHUSI OOYyYaroNIuXCsl K HAYYHOMY HM3yYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEJUICKTYAIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHUHA O HAyYHOM METOJEe TMO3HaHWs U (opMupoBaHue
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

¢ (opmupoBaHUE HAYIHOTO MUPOBO33PCHHUSI KaK Pe3yJIbTaTa U3YUSHHS] OCHOB CTPOCHHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUe yMEHHI OOBSICHATH SIBJICHUS C UCTIONB30BaHUEM (PH3UYECKIX 3HAHUH U
HAYyYHBIX JOKa3aTeNbCTB;

e (opmupoBaHue MpeaCTaBICHUMN 0 POIN (PUUKHU AJIST PA3BUTHS JPYTUX €CTECTBEHHBIX
HAayK, TSXHUKU U TEXHOJIOTHH.

JlocTuxkeHne 3THX Leiei oOecreunBaeTcs peleHUeM CIeAYIONUX 3a7ad B IMpolecce

M3y4YeHus Kypca (GU3UKHA Ha yPOBHE CPEHETO 00IIEero 00pa3oBaHus:

® TMPUOOPETeHHE CUCTEMBI 3HAHUI 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3HUKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U DIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHMEe YMEHHI MPUMEHITh TEOPETHYECKHE 3HAHUA g OOBSCHEHUS
¢bu3nueckux SBJICHUM B TpPUpPOJE W JUIsl TPUHATUS MPAKTUYECKHX pEIIeHUH B
MOBCETHEBHOM KU3HU,

® OCBOCHHME CIIOCOOOB pEIICHUS pa3IMYHBIX 3a7ady C SBHO 3a/JaHHOW (PU3UUECKOM
MOJIEIIbIO, 3a/1a4, OJJpa3yMeBaIOIIX CAMOCTOSTEIbHOE CO3/1aHNe (PU3NIECKOM MoienHy,
aJICKBaTHOMW YCJIOBHUSAM 3aJ1a4U;

® T[OHMMaHHE (U3NYECKUX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSAHNS Ha OKPYXKAIOLLYIO CPEY;

® OBJIAQJICHUE METOJAMH CaMOCTOSATENIBHOTO TUIAHUPOBAHMUS U NPOBEJCHUS (PUZUUECKUX
SKCHEPUMEHTOB, aHaJIW3a W  MHTEpIpeTauud  HWH(POpMAIMH,  ONpEeJesIeHUs
JIOCTOBEPHOCTH TOJIy4EHHOI'O pe3yJsbTaTa;

® CO3JaHME YCIOBUH I pa3BUTUS YMEHUHN IPOEKTHO-UCCIENOBATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha u3yudenne anekruBHoro kypea B 10 knacce orBoautcs 34 daca (1 gac B Heneno).



COJEP)KAHUE OBYYEHUA

Pa3nes 1. MosekyasipHas Gpu3nKa 1 TepPMOAMHAMUYECKHE CBOIICTBA BelleCTBA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUuU

OCHOBHbBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOI TEOPUHU U UX ONBITHOE 0OOCHOBAaHUE.
BbpoyHnoBckoe apmxkenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBHS YaCTHI] BEILECTBA.
Mogenu cTpoeHHs T'a30B, )KUAKOCTEH U TBEPBIX TeJ M OOBSICHEHNE CBOICTB BEIIECTBA HA OCHOBE
3TUX Mozener. Macca u pazmepsl Mosiekyi. KonunuectBo Benectsa. [loctostnHas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ nuzmepenue. [llkana remnepatyp Lienbcust.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KUHETHUYECKON TEOpHH
uaeanbHOro rasza. AOCONIOTHas TeMIleparypa Kak Mepa cpeqHeil KMHETHYECKOHl SHepruu
TEIUIOBOTO JBMKeHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aKOHBL. Y paBHEHME
MenneneeBa—Knaneipona. 3akon Jlanerona. M3omnporecchl B U1eaJbHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYeCTBOM BemiecTBa. ['paduueckoe mnpencTaBlieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3zobapa.

TexHuyeckue yCcTpONCTBa U TPAKTUUIECKOE IPUMEHEHHUE: TEPMOMETP, ObapoMeTp.

Tema 2. OcHogbl mepmoOUHAMUKU

Tepmonunamuueckas cucrema. BHYTpeHHsISI SHEprus TEPMOJUHAMUYECKOH CHUCTEMBI U
cnocoObl e€ m3MeHenus. KomumuecTBo TemnoTel U pabota. BHyTpeHHsst SHEPrusi 0JHOATOMHOTO
ujearbHOro rasa. Bunpl Teronepenadyu: TemIONpOBOJHOCTb, KOHBEKIINS, U3TyUeHHUE. Y IeIbHast
TEII0EMKOCTH BeliecTBa. KonnuecTBO TEIIOTHI MPH TeIjIonepeaaye.

[Tonatue 00 ammabatHOM mpouecce. IlepBbiif 3akoH TepMmoauHaMuKU. IIpumMeHeHue
MEePBOro 3aKOHA TEPMOJAMHAMMKH K H3omporeccam. I padudeckas uHTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTuMoCTh MpoIieccoB B MPUPOJIE.

TennoBsie MamuHbl. [IpuHIUTBL [EeHCTBUS TEITOBBIX MamiuH. [IpeobpazoBanus SHEPTUU B
TeruoBbIX MammurHax. Koaddumuent noneznoro aevictBus temioBoi mamunsl. Llukn KapHo u ero
KO3 QHUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE TPOOIEMBI TETNIOIHEPTETHKH.

TexHuyeckue ycTpoilcTBa M MpPaKTUUYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHEIO
Cropanus, ObITOBON XOJOJUIBHUK, KOHIUITHOHED.

Tema 3. Azpezammusie cocmoanusn eeuwiecmea. Dazosvie nepexoovl

[TapoobpazoBanue u koHIeHcaus. Vicnapenue u kureHue. AGCOMIOTHAS U OTHOCUTETbHAS
BIIQXKHOCTh BO3Ayxa. HachlleHHbIN map. YaenpHas TerioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIEPATYPBI KUTICHUS OT JaBJICHUS.

Teépmoe Teno. Kpucranmuueckue u amopgHbie Tena. AHU30TPONUS CBOWCTB KPUCTAIUIOB.
Kunkue kpucramiel. CoBpeMeHHbIE MaTepuanbl. [lnaBiieHne W KpucTauM3amnus. Y IeiabHas
TeruioTa tuiaBieHus. CyOonmuMarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHUYecKUue YCTpPOWCTBA W MPAKTHYECKOE MPHUMEHECHHE: TUTPOMETP M IICHXPOMETD,
KaJIOPUMETp, TEXHOJIOTUH MOJTyYEHHsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIC HAHOMATEPUAIOB,
Y HAaHOTEXHOJIOTHH.

Paznen 2. DnekTpuyecKue CBOICTBA BelecTBa
Tema 1. Inekmpocmamuka
DnekTpuzanus Tel. OJIeKTpUYecKuid 3apsn. J[Ba BHIA AJIEKTPUYECKUX 3apsoB.



IIpoBogHMKY, ANDIEKTPUKY U ITOJIYIIPOBOAHUKH. 3aKOH COXPAaHEHUS JJIEKTPUUECKOrO 3apsa.

Bs3aumopeiictBue 3apspoB.  3akoH  Kynona. ToueuHbBI  DIIEKTPUYECKUH  3apsi.
Onexkrpuueckoe noje. Hanpsok€HHOCTH 3nekTpuueckoro mnosid. [lpuHiun cynepno3unuu
ANEKTPUYECKUX NOJeH. JINHNY HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabota cun anekrpocrarndeckoro nois. [lorennunan. Paznocts morenmanos. [IpoBogHukn
U JUDJIEKTPUKU B AIEKTPOCTATUYECKOM I0JI€. J[ManexkTpudeckas NpoOHULAeMOCTb.

OnekrpoémkocTh. Konpencarop. DIeKTpOEMKOCTh IUIOCKOIO KOHAEHcaTopa. DHEeprus
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHuueckue yCcTpoMCTBA M INPAKTHYECKOE IPUMEHEHME: JJIEKTPOCKOIN, JJIEKTPOMETD,
JIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHAEHCATOpP, KOIMPOBAJILHBIN
anmnapar, CTpyMHbIA IPUHTED.

Tema 2. [locmoannwiii 3n1ekmpuueckuit mox. Toxu 6 paznuunsix cpedax

DNEeKTPUYECKUIN TOK. Y CIIOBUS CYIIECTBOBAHUS AJICKTPUIECKOTO TOKA. VICTOYHMKM TOKA.
Cuna Toka. [TocTosiHHBIH TOK.

Hampsokenue. 3akon OMa Ju1s yyacTka LEMH.

DIeKTpUYECKOe COTIPOTHUBIICHHE. VY nensHOE COTIPOTHUBJICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MApAIIETHLHOE, CMEIIIAHHOE COCIMHEHHUE MPOBOTHUKOB.

Pabota sanexTpudeckoro Toka. 3akoH [xoyns—JIenmna. MomHOCTb 3JIeKTPUYECKOTO TOKA.

DNEeKTpOABUKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHMKA TOKA. 3akoH Oma Juist
MOJTHOHU (3aMKHYTOM) AJIeKTprUIecKoi nenu. KopoTkoe 3amMpikaHueE.

DNeKTpOHHAask MPOBOJAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAJLIIOB
oT Temrepatypbl. CBEpXIIPOBOIUMOCTb.

DIIeKTpUYECKHUM TOK B BaKyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBogauku. CoOCTBEeHHAss W TPUMECHAsT MPOBOJUMOCTH IOJYIPOBOJTHHUKOB.
CgoiicTBa p—n-nepexopa. [lomynpoBoiHUKOBbBIE TPUOOPEI.

DNEeKTpUYECKH TOK B PACTBOpAax M paciulaBax »dJIEKTPOJIUTOB. IJIEKTPOIUTHUYECKAS
aucconuanus. IeKTPOIIN3.

DNEeKTpUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomaHus.
[Tna3ma.

TexHnyeckue yCTpOWCTBA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, HMCTOYHUKU TOKa, ODIEKTpPOHArpeBaTelbHbIE MPUOOPHI,

ANIEKTPOOCBETUTENHLHBICTIPHOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBIN AHOI,

TEPMUCTOPHI U POTOPE3UCTOPHI, MOITYITPOBOTHUKOBBIHN THO/, TAIbBAHUKA.

Pa3nesn 3. MaruuTHble CBOliCTBA BelllecTBa

Tema 3. Maznummnoe noie. IneKmpomazHUMHAA UHOYKUUSA

[ToctossHHbIE MarHuTHl. B3auMojelcTBHME MOCTOSHHBIX MArHUTOB. MarnuTHoe ToJie.
Bekrop marautHON MHAYKIMH. [IpUHIMD Cynepno3uuyu MarHuTHeIX noJjel. JIMHuM MarHnTHON
nHAyKuud. KapTrHa IMHUN MarHUTHOM MHIYKIIMH T1OJISl HOCTOSIHHBIX MarHUTOB.

MarnuTtHOE T0JIe TTPOBOJHUKA C TOKOM. KapTwHa JMHUN WHIYKIIMA MArHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeicTBre MpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaIIpaBIICHUE.

Cuna Jlopenmna, e€ MOAyJb W HampaBieHue. JIBMKEHUE 3apsHKEHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHuTHOM moJje. PaGora cumsr JlopeHiia.

MarauTtHble CBOWCTBA U30JIMPOBAHHBIX ATOMOB U HOHOB. DKCIIEPUMEHTAILHOE HAOMI0ICHNE
MarHuTHBIX ~MOMEHTOB aToMoB. OmbiTel Ilrepra wu Depmaxa. Dddexr 3eemana.



Marunutromexanndeckuit 3pdexr. [Juamarnerusm. Ilapamarnetusm. @eppomarneruku. [Ipupona
dbeppomaruerusma. JlomeHHas CTpyKkTypa ¢peppoMaraeTukoB. HamaranuuBanue ¢peppoMarneTuka.
IIpoueccel cMenieHys TOMEHHBIX IPaHULL. BpallleHne HaMarHn4eHHOCTH 1I0MEHOB. [ 'ucrepesuc.

MexnpeaMeTHble CBA3H

N3yyenne »snextuBHOro kypca ¢usukun B 10 Kiacce OCYILIECTBISECTCA € Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBS3€M € KypcaMd MaTeMaTUKH, OHOJIOTUH, XHUMUHU,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnovle nouwsimusi, CBA3aHHbIE C M3YyUYEHHUEM METOJOB HAYYHOI'O IO3HAHMUS:
sBJICHUE, HAy4yHbIH (QakT, rumore3a, ¢u3nyecKas BEIUYHMHA, 3aKOH, TEOpUs, HaOIIOJCHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAaHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: penieHHe CUCTEMbI ypaBHCHUH, TUHEWHAs (yHKIUS, mapaboia, runepoona,
uX rpauKy U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M UX MPOEKIHH Ha OCH KOOpJIUHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusn: mexannyeckoe ABIKEHHE B JKMBOW mpupoje, aupdys3us, ocMoc, TermIoo0MeH
KUBBIX OPraHU3MOB (BHJbI TEILIONEPENAYH, TEIJIOBOE PAaBHOBECHE), DIIEKTPUUECKHE SIBICHUS B
YKWBOW MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHWE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEI, KUAKOCTEHN U ra30B, JIEKTPUUYECKHUE CBOICTBA
METAJJIOB, AIEKTPOIUTUYECKAS AUCCOLUALINS, FAJIbBaHHKA.

l'eocpaghus: BnaxxHOCTb BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe JABMKEHUN C UCHOJIB30BAHUEM MEXAaHHU3MOB, yUET TPEHUS B
TEXHUKE, MOJLIUITHUKHN, UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMMITYJbCa B TEXHHUKE (pakeTa,
BOJAOMET U Jpyrue), JABUraTelb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJUIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4eHHUs COBPEMEHHBIX MaTepuasoB, B TOM YHCIIEe
HAHOMATEepHAllOB, W  HAHOTEXHOJOTWH,  OJJIGKTpOCTaTUYeCKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH TMPHUHTEP, DIIEKTPOHATPEBATENbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBbHBIE IPUOOPHI, TAJIbBAHUKA.

NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA 3JIEKTUBHOI'O KYPCA

OcBoeHHE S3IEKTHBHOTO Kypca «TepMoaMHaMUYECKUe, SJICKTPUYECKHEe W MArHUTHBIC
CBOIMCTBa BEIIECTBA.» HAa YPOBHE CPEIHETO OOIIero o00pa3oBaHUs OJDKHO O0OECTeunTh
AOCTHXKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIPCIMETHBIX W HNPCAMCETHLIX O6paBOBaT€JIBHI>IX
pE3yNbTATOB.

JIMUHOCTHBIE PE3YJBbTATHI

.HI/I'—IHOCTHI:IG pe3y.HI>TaTbI OCBOCHHUA DODICKTHUBHOI'O Kypca «CDI/I3I/IKa JOITOJIHUTCIIbHAI
JTOJIDKHBI OTpa)KaTI) TOTOBHOCTH nu CHOCO6HOCTB O6yanOHII/IXC$I pYKOBO)ICTBOBaTBCﬂ
cOpMHPOBAHHOW BHYTPEHHEH MMO3UIMENH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHCHTAIIUH,
IIO3UTUBHBIX BHyTpeHHI/IX Y6GX(HGHHﬁ, COOTBGTCTBYIOIJ_II/IX Tpal[I/II_II/IOHHBIM IHECHHOCTIM
POCCHIICKOTO 00IIeCTBA, PACHIMPEHHUE KU3HEHHOTO OIBITa M OIbITa JACSATEIBHOCTH B MPOIECCE
peanu3alii OCHOBHBIX HAIPABJICHUH BOCITUTATEIBHOM JCSITEILHOCTH, B TOM YHCIIC B YACTH:

1) rpask1aHCKOTr0 BOCTIMTAHUSI:

chOopMHPOBAHHOCT ~ TPAKIAHCKOH  TO3UIMK  OOYYAIOIIErocsi Kak aKTHBHOIO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA;

NPUHITHE TPAJAUIIMOHHBIX OOIICYEIIOBEYSCKUX TYMAHHCTHUCCKUX M JEMOKPATHYECKUX



LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpPECAX I'Pa)KIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIliu;

YMCHHE B3aUMOJICHCTBOBATh C COLMATbHBIMH HHCTUTYTaMH B COOTBETCTBHH C HMX
(GYHKIUSAMUA ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHHTAPHOU U BOJIOHTEPCKOM JICATCILHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTaHCKOW UICHTUYHOCTH, ITATPUOTHU3MA,

IICHHOCTHOE OTHOIIECHUE K T'OCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSIM POCCHHCKUX
y4EHBIX B 00J1aCTH (DU3MKHU U TCXHHUKH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO ITOBEICHUS;

CIOCOOHOCTh OIICHUBATh CUTYAIIMIO M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIC B JACSITCILHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOWYMBOIO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIATAHMSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIFOYAst 3CTCTUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
(bu3HyYecKoil HayKe;

5) TpyA0BOIro BOCIUTAHUS:

HMHTEPEC K Pa3IMuHbIM chepaM MpoPeCCHOHATBHOMN JEATSIBHOCTH, B TOM YHCJIC CBI3aHHBIM
¢ (QU3MKOH M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP Oyayiiel mpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00s1acT (PU3UKH Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH SKOJIOTHUECKON KYJIbTYpbl, OCO3HaHUE TI00aIbHOTO Xapakrepa
AKOJIOTMYECKUX MPOOIIeMm;

IUTAHUPOBAHUE U OCYIIECTBIIEHHE JNEUCTBUN B OKPY’KAIOILIEH cpele Ha OCHOBE 3HAHUS
LeJIeN YCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacuupeHue OIbiTa JAEATEIBHOCTH JKOJIOTWYECKOW HAmpaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUHM 10 (PUBHKE;

7) HEHHOCTH HAYYHOT0 O3HAHMSA:

c(OpMHPOBAHHOCTh ~ MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH;

OCO3HaHHWE [IEHHOCTH HAyYHOU JesTeIbHOCTH, TOTOBHOCTH B TIPOIECCE N3YUCHUS (DU3UKHU
OCYHIECTBIISITH MPOEKTHYIO M UCCIIEI0BATENBCKYIO EATENbHOCTh MHIUBUYAbHO U B TPYTIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHUBEpPCAIbHBIC Y4eOHbIE JeHCTBHUS
Ba3zoBblie Jornyeckue geiicTBus:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTpEeAEIATh LENN AeSITENIbHOCTH, 3aJaBaTh apaMeTpbl U KPUTEPUH UX TOCTHKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;
pa3pabaTbIBaTh IJIAH peleHHs IPOoOIeMbl ¢ YUETOM aHAIN3a UMEIOIUXCS MaTepUalIbHBIX
1 HEMaTEpHUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM,



OLICHUBATh PUCKH MOCIICICTBUI NEATEILHOCTH,

KOOPJIMHUPOBATh M BHIMOJHATH PabOTy B YCIOBUSIX PEAIBHOTO, BUPTYaIbHOTO M
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIIICHUE ITPH PEIICHUH XKU3HEHHBIX MPOOIIEM.

Ba3oBble HcclienoBaTeIbCKUeE NeiCTBUSA:

BIIQIETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATHSIMH U METOJaMHU (PU3NYECKOM
HAYKHU;

BIIAIETh HaBBIKAMU y4eOHO-HCCIIEIOBATEIbCKOH U MPOEKTHOW NEATENbHOCTH B 00JacTH
(bU3HUKH, CIOCOOHOCTBHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY METOAOB PELICHUS 3a/1a4
(U3HYECKOTO COJePIKAHUS, TPUMEHEHHIO Pa3IMIHBIX METO/IOB TIO3HAHHSI,

BIIQJICTh BHUJIAMH JICATEIHHOCTH IO TIOJYYSHUIO HOBOTO 3HAHUWs, €r0 HHTEPIpPETAIUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX CUTYAIIUSAX, B TOM YHCIIC IPU CO3JTaHHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W WM aKTyalM3UpOBaTh 3aJady, BBIIBUTATh
TUIOTE3y € peleH ], HAXOAUTh apTyMEHTHI JUIs JO0Ka3aTelIbCTBAa CBOUX YTBEPKICHUM, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

aHAJIM3WPOBATH MOJTyYCHHBIC B XOJI€ PEIICHHS 3a/1a4H PEe3yJIbTaThl, KPDUTHICCKU OIICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MECHEHUE B HOBBIX YCJIOBUSIX;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOMN IEATEIHLHOCTH, B TOM
qHClie IPU U3YYCHUU (DU3HKHY;

JTaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHDIH OIIBIT;

yMETb IEPEHOCUTH 3HAHUS 110 PU3UKE B IPAKTHUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

yYMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTell;

BBIJIBUT'aTb HOBBIC UACH, ITPEAJIAraTb OPUTMHAJIIBHBIC MMOAXO/AbI U PCIICHUA

CTaBUTH MPOOJIEMBI U 337a4UH, JOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUSI.

Pa6ora ¢ ungopmanmeii:

BJIAACTh HABBIKAMH I1OJTYUYCHUA I/IH(l)OpMaIII/II/I (1)I/I3I/I‘-I€CKOI‘O COACPpIKaHNUA M3 MCTOUYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITENIPHO OCYIIECTBIISATH TIOWCK, AaHaJIW3, CHUCTEMATHU3AIHI0 |
MHTEPIPETANIO HHPOPMAIIH Pa3INYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OIICHHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCIIOJIB30BATh CPEACTBA I/IH(l)OpMaI_[I/IOHHI)IX 1 KOMMYHUKAallUOHHBIX TEXHOJIOTUH B pPEeICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX MW OpPraHU3allMOHHBIX 3aJda4d C CO6J'IIO)I€HI/IGM Tpe6OBaHI/H71
SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TMTHUEHBI, PeCypcocOepeKeHHsl, MPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITOHHOW 0€30MacHOCTH;

co3llaBaTh TEKCThl (U3NYECKOTO COAEp)KaHUS B pa3IMYHBIX (opMaTax C ydE€TOM
HazHayeHUs HH(GOPMaLIMK U LIEJIEBOM ay TMTOPUH, BEIOKpasi ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
Y BU3yaJIH3allHiH.

KoMMyHMKaTHBHBIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBUS:
OCYIIECTBIIATh OOIlIeHNE HAa YpoKaxX (PM3UKH U BO BHE-YPOUHOU IEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTyalluid M CMATr4aTh KOH(DIUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHMMAaTh M WCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHAMBHIYaJbHOH pabOTHI;
BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX AEHCTBHH ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH KayKJIOTO WICHA KOJUIEKTUBA;
IIPUHMMATh LEIM COBMECTHOW JCSATCIBHOCTH, OpPraHW30BBIBATE W KOOPAMHHUPOBATH
JENUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEIEIIAT POJIM ¢ Y4ETOM MHEHUI



YUYaCTHHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa U KaKIOI'0 y4aCTHHKA KOMaH]bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh HACU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKOU 3HAaYMMOCTH;

OCYILECTBISATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B PAa3IUYHbIX CHUTYalMsX,
IPOSIBJISITE TBOPUECTBO U BOOOpaK€HHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe Y4eOHbIE /1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh TO3HABATEILHYIO JCSATEILHOCTh B 00JacTH (PU3UKUA U
aACTPOHOMUHU, BBISBIISITH MIPOOJIEMBI, CTABUTHh U (POPMYITUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHHsS] PACYETHBIX M KAYECTBEHHBIX 3a/ad, TUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAINIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIHSIM;

pacuupsaTh paMKd y4eOHOro mpeaMeTra Ha OCHOBE JIMYHBIX NPEANOYTEHU;AeNaTh

OCO3HaHHBIN BBIOOp, apryMEeHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHUE;

OILICHUBATH MPUOOPETEHHBIH OIIBIT;

CHOCOOCTBOBaTh  (DOPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00NacTH  (PHU3MKH,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTE/IEKT:

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, BHOCHUTh KOPPEKTUBHI B JESATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LIETISIM;

BJIQJIETh HAaBBIKAMHM MTO3HABATEIILHON Pe(IIEKCUU KaK OCO3HAHUS COBEPIIIACMBIX ICUCTBHUI
Y MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

HCIIOJNIb30BaTh MPUEMBI peIIEKCHU JIJISl OLICHKH CUTYaIlUU, BBIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS TI0 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI M ApTYMEHTBI JPYTUX MPU aHATU3E PE3YIIHTATOB JIEATEIbHOCTH;

MPUHUMATD ce0s1, TOHUMAasi CBOM HEJJOCTATKU M JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ Pe3yIbTaTOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporiecce mocTH)EHNS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI IPOTPAMMBI TT0 (PU3UKE IS
YPOBHS CpeHero o0mero oopa3oBaHusl y 00yYarONIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
MHTEJJIEKT, MPEeAnoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHHE,
BU/JICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOITMOHATBHOU c(hepsl, OBITh YBEpEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKITFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE TIOBEJIEHUE, CTIOCOOHOCTD aJalTUPOBATHCS K IMOLMOHABHBIM U3MEHEHHSIM U MIPOSBIISATH
THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTIKCHHMIO ILIeJM M YyCHexXy,
ONTHUMU3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/s M3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTHUX,

YYUTHIBATh €T0 MPH OCYIIECTBICHUN OOIICHMSI, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHMUIO;

COIMATILHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTh BBICTPAUBATH OTHOIIICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.



NPEJIMETHBIE PE3YJIbTATDBI

K xonmy o60yuenus B 10 kJacce TmpeAMETHbIE pE3yJIbTaThl OJKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pU3MKU B (POPMHUPOBAHUM COBPEMEHHOMN
HAyYHOW KapTUHBI MHUpA, B PAa3BUTHUHU COBPEMEHHOW TEXHHMKH U TEXHOJIOTUH, B MPAKTUYECKOU
JIeATSIIHFHOCTH JIFOJICH;

YYHUTHIBATH TPAHUIIBI IPUMEHEHUS U3YICHHBIX (PHU3UICCKUX MOJICIICH: MaTepraibHAs TOYKa,
MHEepLHaIbHas cUcTeMa OTcuéra, adCONOTHO TBEPJOE TENO, UAeaIbHBINA I'a3, MOJEIN CTPOCHUS
ra3oB, KHUAKOCTEH M TBEPABIX Tell, TOUCUHBIH AIEKTPUUECKUI 3aps/] MPU peHIeHUH HU3MUECKUX
3azay;

pacrio3HaBaTh (U3WUYECKUE SIBJICHUSA (IIPOLECCh) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUHM CTPOCHHUS BEIIEeCTBA U 3JIEKTPOJAMHAMUKH:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE IBUKEHHE, CBOOOJHOE TMajeHHe Tel,
JIBUKCHHUE 110 OKPY)XHOCTH, WHEPIHs, B3auMojieicTBuEe Tel, auddys3us, OpoyHOBCKoOe

IBUKEHHE, CTPOCHHE XHUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJ1aXkAeHUHN ), TEIJIOBOE paBHOBECUE, UCIIapeHNe, KOHACHCAllMs, TUIaBlIeHUE, KPUCTAILTU3allus,
KMIIEHUE, BJIAJKHOCTb BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, 3JIEKTpU3alus Tell,
B3aUMOJICICTBUE 3aPsAI0B;

OIUCHIBATh MEXaHMYECKOE ABM)KEHUE, UCIOJB3Ys (PU3MUecKHe BEIUYUHBI: KOOPIWHATA,
IIyTh, NEPEMEIECHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CUja, UMILYJIbC TeJla, KHHETHYecKas
SHEprus, MOTEHIMAJbHAs JHEPrusi, MeXaHW4yeckas padoTa, MEXaHMUYECKash MOULIHOCTH;, NpPHU
OIHMCAaHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUI CMBICI UCIIOIB3YEMBIX BETMYHMH, UX 0003HAUCHUS
U eIMHUIBI, HAXOAUTH (OPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3UYECKYI0 BEIMUHUHY C JAPYTUMHU
BEJINYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIEHUS, HCIONb3Ys
¢u3nveckne BENMYMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpPeOHssl KUHETUYeCKas SHEPrHs
XaOTUYECKOTO JIBWKEHUS MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS SHEprusi, paboTta raza, KodpQGUIUEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTaTeNs; IPU ONMCAaHUU MTPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMBIX BEIUYHH,
ux OOO3HAYeHWs W EIUHHIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME TAHHYIO (HU3UIECKYIO
BEJIMYMHY C IPYTMMH BEJTMUMHAM;

OIHCHIBaTh HU3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUUECKHUE SIBICHUS
(Iporiecchl), UCTONB3Ysl (PM3MUECKHE BETUYHMHBIL: dJIEKTPUYCCKHIA 3apsl, dJIEKTPHUECKOe TOoJe,
HAnpsDKEHHOCTh  TMOJISA, TOTEHIMAN, Pa3HOCTh IMOTEHLMAJOB, MpPH OMNHCAHUM MPAaBUIBHO
TPaKTOBaTh (PUINYECKUN CMBICT HCHOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHUS U EJAMHMUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMH BeTUUUHAMM;

aHATM3UPOBaTh (PU3MUYECKHE IMPOIECCH M SBICHHS, UCIONB3Ys (U3NYECKHE 3aKOHBI U
MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarorenus, I, II m III 3akonsl HproTOHA, 3aKOH cOXpaHEHHs
MEXaHWYECKOM HPHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCa, PUHLIUI CYNEPHO3ULUN CUJI, IPUHIINIL
paBHOINpPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETUYECKOW HHEPrHH TEIIOBOIO JBUIKECHMS
MOJICKYJI ¢ aOCOJIOTHOM TeMIepaTypou, MepBbIii 3aKOH TEPMOJWHAMHKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsia, 3akoH KyloHa, mpu 3TOM pa3nudarh CIOBECHYIO (POpMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKOoe BBIPAKEHHUE U YCIOBUS (IpaHUIIbI, 00JaCcTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC TIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pasianyath yCIOBHS UX O€30MaCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE HU3MEpPEHHS (PHU3UYECKUX BEIMYWH, MPU ITOM



BbIOMpPATh ONTUMAJbHBIA CIIOCOO M3MEPEHMS U HCIOJIb30BaTh M3BECTHBIE METOIbI OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

HCCIIEI0OBATh 3aBUCUMOCTH MEX Ay PU3NUECKUMH BETUYUHAMHU C UCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHUH, MpU ATOM KOHCTPYUPOBaThb YCTaHOBKY, (MKCHUPOBATh pE3yJbTaThl IOIY4YEHHOU
3aBUCUMOCTH (PU3NYECKHUX BEJTMUUH B BUI€ TaOIUIl U Tpa(UKOB, eJIaTh BEIBOJBI MO Pe3yjbTaTaM
UCCIICI0BaHMS;

coOuoaTh IpaBuia O€30MACHOrO TpyAa IPHU IPOBEACHUU MCCIEIOBAHUN B paMKax
y4eOHOr0 3KCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM M IPOEKTHOM  JIEATENBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOro 000py10BaHHUS;

pemiaTh pacu€THblEe 3aJaud C SIBHO 33JaHHOW (DU3MYECKOH MOJENbI0, HCIOb3Ys
¢u3nveckre 3aKOHBI M IPUHITUIIB], HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4H BEIOUPATh (PU3UUECKYIO

MOJIeNlb, BBLIENATh (PU3MYECKHE BEIUUUHBI U (OPMYJIbl, HEOOXOIUMbIE A €€ pelIeHus,
IPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTh IOJIy4€HHOI'0 3HAaUeHUs! (PU3NUECKOM BETMUUHBI;

peuiaTh Ka4yeCTBEHHbIEC 3aJayd: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUYMBYIO LEMOYKY
paccyXJIeHUI C ONIOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

MCTIOJIb30BATh MTPH PELICHNH yUeOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIg TIOMCKA, CTPYKTYpUPOBaHHUS, UHTEPIPETallMd W MpeJCTaBiIeHUs Yy4eOHOM M HaydHO-
HOIYJIAPHOIN MH(OPMALIUK, TOJTyYEHHO! U3 pa3IMYHbIX UICTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh
noJryyaemyro uHpopMaruio;

MPUBOUTEH TPUMEPHI BKIIA/a POCCHUCKUX U 3apyOCKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA 110 (PU3UKE B IOBCEAHEBHOM JKU3HU JUI 00ecIeYeHus
0€301acHOCTH MpH OOpaIlleHuH ¢ MpruOopaMH U TEXHUYECKUMHU YCTPOMCTBAMU, JJIsi COXPaHEHUS
3JI0pOBbS U COOJIIO/IEHNS] HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEH CpeIe;

paboTaTh B rpymIe C BHIMOIHEHUEM PA3IUYHbBIX COIMAIBHBIX POJieH, TUIaHUPOBATh paboTy
IpYMNIbl, palMOHAIBHO paclpeiessaTh OO0sI3aHHOCTHM M IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XJOr0 U3 Y4YaCTHUKOB IPYIIIBI B
pelIeHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue
pa3aesioB U TeM
NMpOrpaMmbl

KoanuyecTBo yacos

Bcero
padoTbI

KonTpoJbHbIe

IIpakTHyeckune
padoThbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

BocnurareabHbINH
MOTEHIMAJI

Paznea 1. MOJIEKYJISIPHASA ®U3UKA U'T

EPMOJJUHAMUWYECKHE CBOHMC

TBA BEHLIECTBA

11

OCHOBBI MOJIEKYJISIPHO-

KUHETHYISCKOMN TCOpHUU

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

AKTHBHOE y4acTue
B pELICHUHN
MPaKTUIECKUX
3a1a4
TEXHOJIOTUYECKOHN 1
COLIMAJIbHOU
HarpaBJIeHHOCTH,
TpeOYIONTUX B TOM
qucie u
du3nIecKux
3HAHUMU.

1.2

OCHOBBI TEPMOTMHAMUKH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

[Ipumenenue Ha
YPOKE IpyIIIOBOU
paloThI UK
paloThI B Mapax,
KOTOpBIE yJaT
IIKOJIbHUKOB
KOMaHJTHOH paboTe
Y B3aUMO/ICHCTBHUIO
C IPYTUMH JETbMHU.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

13

ArperatHble COCTOSIHUS
Benrectsa. Pa3oBEIe
MIEePEX0/IbI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72

Oco3nanue
LICHHOCTH
¢du3nueckoil HayKu
KaK MOIITHOI'O
MHCTPYMEHTA
MO3HAHUS MDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHIA,
BaKHEHIIICH
COCTAaBIIIONMICH
KyJbTYpPbl; pa3BUTHE
HAy4HOU
J10003HATEIILHOCTH,
MHTEpeca K
HCCIIeIOBATEIbCKOM
JIeSITENHLHOCTH.

Uroro no pazneny

10

Paszea 2. QJEKTPHUECKHUE CBOMCTBA BEIIECTBA

2.1

DIIEeKTpOoCTaTHKa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

Oco3Hanue
LIEHHOCTH

bu3nUecKoil HAyKH
KaK MOIITHOT'O
WHCTPYMEHTA
MO3HAHUS MDA,
OCHOBBI pa3BUTHSA
TEXHOJIOTHH,
BasKHEHIIICH
COCTaBJISIOMICH
KYJbTYPBI;
pa3BUTHE HAYYHOH
JIF0003HATENLHOCTH,
MHTEpeca K
HCCIIEN0BATEILCKOU
JIeSITeIIbHOCTH.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

2.2

ITocTostHubIN
ANEKTPUUECKUI TOK. TOoKM
B Pa3JIMYHBIX Cpelax

bu6mmorexa [IOK

https://m.edsoo.ru/7f41bf72

[ToBbiieHNE
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPAKTHYECKYIO
JIESITEIIbHOCTD;
noTpeOHOCTh B
dbopMUpOBaHHUH
HOBBIX 3HAHUM.

Uroro no pazneny

11

Pasznea 3. MATHUTHBIE CBOVICTBA BEIIIECTBA

3.1

MaruutHoe noiJe.

Oco3Hanue
LICHHOCTH
du3nyecKoil HayKu
KaK MOIIIHOTO
MUHCTPyMEHTA
TIO3HAHUS MHPA,
OCHOBBI Pa3BUTHS

MarHHTHEIC CBONHCTRA 10 bu6nmoreka [JOK TEXHOJIOTHH,
https://m.edsoo.ru/7f41c97c BayKHCHIIIEH
BEIIECTBA =
COCTaBJISFOIIICH
KYJbTYPBI;
pa3BUTHE HAYYHOH
JH0003HATEIILHOCTH,
UHTEpeca K
HCCJIEI0OBATENIbCKOU
JEeSITeTbHOCTH.
Hroro mo pazueny 10
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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