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Ilesb: KOHTPOJIb PE3Y/IHTATOB YUYEOHOM AesTeTbHOCTI:

JIMYHOCTHBIE Pe3YJIbTaThI

1) rpakIaHCKOTO BOCTIMTAHMS:

- chopMMPOBAHHOCTDb T'PaskAAHCKONM TMO3UIMYM OOYYAIOIIErocss Kak aKTMBHOT'O M OTBETCTBEHHOTO
YIeHa POCCUIMCKOro OOIIeCTBa;

-  TPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKMX TI'yMAHUCTUUYECKUX U JIEMOKPATUUYECKUX
LIEHHOCTeI;

- TOTOBHOCTb BECTM COBMECTHYIO JeSITeJbHOCTb B MHTepecax TI'PaKIAaHCKOrO OOIIecTsa,
Y4acTBOBATh B CAaMOYTIPaBJIEHNM B 0Opa30BaTeIbHOM OPraHN3alnN;

- YMeHMEe B3aMMOENCTBOBATb C COIMAIbHBIMY MHCTUTYTaMM B COOTBETCTBUM C UX QYHKIUSIMU U
Ha3HavYeHNEM;

- TOTOBHOCTb K T'YMaHUTAPHOM ¥ BOJIOHTEPCKOM IeSITeTbHOCTH;

2) MaTpUOTUYECKOTO BOCTIUTAHMSI:

- cOpPMUPOBAHHOCTh POCCUICKON TPaskIaHCKON UAEHTUYHOCTH, TaTPUOTHU3MA;

- LIEHHOCTHOE OTHOIIIEH)E K T'OCYAapCTBEHHBIM CMMBOJIAM, JOCTVKEHUSIM POCCUMCKUX YUEHBIX B
ob6s1acTV GU3UKYU U TEXHUKE;

3) BYXOBHO-HPABCTBEHHOTO BOCIIUTAHMSI:

- ¢OpPMMPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEIEHNS;

- CITOCOGHOCTDH OIIEHMBATh CUTYaIMIO M TPUHMMATb OCO3HAHHbIE DEIeHMs, OPMEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YMCJIE B JI€SITeJIbHOCTU YUEHOTO;

- OCO3HaHMe JIMYHOTO BKJIaZa B MMOCTPOEHME YCTOWUMBOTO OYAYIIETO;

4) 3CTeTMYECKOTO BOCIIUTAHMS:

- D3CTETMYECKOe OTHOIIEHME K MUPY, BKJIIOYAsi 3CTETMKY HAy4YHOT'O TBOPYECTBA, MPUCYIIETO
(busMyeckom HayKe;

5) TpymoBoro BocmuTaHmus:

- MHTEpeC K pasjM4HbIM cdhepaM MpodecCcrOoHaTbHON OeSTeIbHOCTM, B TOM YMCJIe CBSI3aHHBIM C
(OU3MKOI ¥ TEXHUKOV, YMEHME COBEPIIATh OCO3HAHHBIN

- BbIOOp Oymy1en mpodeccun 1 pean3oBbIBaTb COOCTBEHHbIE SKM3HEHHbIE TIJIaHbI;

- TOTOBHOCTb M CIOCOOHOCTh K OOpasOBaHMIO M CaMOOOpa3sOBaHMIO B ob6jacTu (Qu3MKu Ha
MIPOTSIKEHUM BCEW SKU3HMU;

6) 9KOJIOTMYECKOTO BOCIIUTAHMS:

- chOpPMMPOBAHHOCTb  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHMe TJOOaJbHOTO  XapakTepa
9KOJIOTMYECKUX MPO6IeM;

- MJIAHMPOBAHME M OCYIIECTBJIEHME [ENCTBUII B OKPY’KaloOlllell Cpele Ha OCHOBE 3HAHMS IleJIei
YCTOMUMBOT'O Pa3BUTHS UeJIOBEUECTBA;

- Pacmmmpenne ormbiTa AeSITETBHOCTM 3KOJOTMUECKOV HAMPaBJIEHHOCTM HAa OCHOBE MMEIOIMXCS
3HAHMI 1O (puU3NKe;

7) IEHHOCTM HayYHOTO ITO3HAHMS:

- chOpMMPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPasBUTUS
bu3MYeCcKon HayKK;



- OCO3HaHME IIEHHOCTM HAyYHOM [OeSITeJbHOCTM, TOTOBHOCTh B MpPOLECCe U3yuYeHus QU3nKu

OCYIIIECTBJIATh TPOEKTHYIO U MICCIeA0BATEIbCKYIO NeITeIbHOCTh MHAMBUAYAIBHO U B TPYIIIIE.

MeTanpeaMeTHbIE Pe3YJIbTaThI.

[To3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUEOHbBIE TEICTBUS

BasoBble joruueckue AeiicTBUS:

- CaMOCTOSTeNIbHO (GOPMY/JIMPOBaTb M  aKTyaJM3MpoOBaTh MpoOGJIeMy, paccMaTpuBaTh €€

BCECTOPOHHE;

- OIIpeneJIATh 1LIeJIU NesATeIbHOCTH, 381aBaTh HapaMeTPhl M KPUTEePUM UX JOCTUKEHNS,;

- BBISBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B paCCMaTPUBAEMBbIX (PU3MUECKUX SIBJICHUIX;

- pa3pabaTbIBaTh IJIaH  pelleHus mpobJyieMbl  C YUYETOM aHaImM3a
MMEIOIIMXCS MaTepUaIbHbIX Y HEMaTepUAIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B IESITEJIbHOCTh, OLIEHMBATh COOTBETCTBME PE3YJIbTaTOB LIeJISIM, OIIEHUBATD

PUCKU TOCTEOCTBUI eI TeIbHOCTH;

- KOOpOVMHMPOBAaTb ¥ BBINOJHSITH pPaboOTy B YCJIOBUSIX peaJbHOrO, BUPTYaJbHOTO U

KOMOVMHMPOBAHHOI'O B3aMMO/IECTBYSI;

- pasBUBAThb KPeaTMBHOE MbIIIJIEHNE TIPYU PeIlleHNN KU3HEHHbBIX TTPo6JieM.

BasoBble ucciienoBaresbCckye OeMCTBU:

- BJIQJIETh HayYHO TePMMHOJIOT eI, KJIIOUEBbIMM TIOHATUSIMU U MeToJlaMMu
busmyeckon HayKu;
- BJIQZIETh HaBbIKaMlM  y4yeOHO-MCCIIeIOBaTeIbCKON U IIPDOEKTHOM  [IeATebHOCTM B

obstacti GU3MKY, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITETbHOMY TOMCKY METOMOB PeIIeHMs
3a/1au GU3NYECKOTO COMepsKaHmsI, TPUMEHEHNIO Pa3/IMUHbIX METOOB MTO3HAHMS;

- BJAJeTb BUAAMM [IeSITEIbHOCTM II0 TIOJYYEHUIO HOBOTO 3HAHMS, €ro WHTepIpeTalyu,
Tpeo6pa3OBaHMIO ¥ TIPUMEHEHUIO B Pa3/IMUHBIX YUeOHBIX CUTYaLMSIX, B TOM YMCJIe MPU CO3TaHUU
y4ueOHbIX TTPOEKTOB B 006J1aCTH (PU3NKY;

- BBISIBJISITb IIPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJM3MPOBATh 3aJady, BbIABUTATh I'UIIOTE3y €€
peltieHus, HaXOAUTb apryMeHThI IJIsT JOKa3aTeIbCTBa CBOMX YTBEPsKIEHMI, 3a1aBaTh IMapaMeTpbl U
KPUTEPUU PellIeHNS;

- aHaAJIM3MPOBATh IOJTYUYEHHbIE B XOMAE peIleHMs 3aauy pe3ysIbTaTbl, KPUTUUECKM OI€HMBATb WX
IIOCTOBEPHOCTD, TPOTrHO3MPOBATh M3MEHEHVE B HOBBIX YCJIOBUSIX;

- CTaBUTb U GOPMYIMPOBATh COOCTBEHHbBIE 3a7jlaul B 0Opa30BaTeIbHO JesITeIbHOCTH, B TOM YKCJIe
Ipy U3ydeHnn usmkuy;

- IaBaTh OLIEHKY HOBbIM CUTYaLMSIM, OIEHUBATDb ITPUOOPETEHHDIN OIIBIT,;

- YMETb [TepPEHOCUTD 3HaHMS TI0 (pU3MKe B MPAKTUUECKYIO 06JIaCThb JKU3HEIeITeIbHOCTY;

- YMeTb MHTETpMpPOBaTh 3HAHMS M3 Pa3HbIX IPEIMETHBbIX 00JacTeli; BbIABUTATb HOBbIE WIEN,
npeaJiaraTh OPUTMHAJIbHbIE TMOAXOMAbl M PEIIeHMS; CTaBUTb MPOOJIEMbl M 3amaun, JOIYCKaIoIe
aJIbTepHATUBHBIE PEIIeHMSs.

Pa6ota ¢ napopmatuen:

- BJIaleTh HaBbIKAMM TIOJIyueHus WHPOpMauuy (GU3NYECKOro  COAepsKaHMs M3 MCTOUYHMKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISITh TIOMUCK, aHaau3, CUCTEMATU3ALMIO WU
MHTEpIIpeTaInio MHGOPMAaIIUM Pa3IMIHBIX BUIOB 1 (HOPM IIpeCTaB/IeHNS;

- OLIEHMBATh JOCTOBEPHOCTH MH(pOpMaIn;

- MCIIOJIb30BaTh CPeACTBAa MHMOOPMAIMOHHBIX ¥ KOMMYHMKAIMOHHBIX TEXHOJIOTMII B pelLIeHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M  OPraHM3allMOHHBIX 3amay C COOJoeHeM TpeGoBaHMM
9PrOHOMMKM, TEXHMKM Oe30MacHOCTM, TUTMEHBI, pecypcocOepeskeHMsl, MPaBOBbIX U ITUUYECKUX
HOPM, HOPM MH(pOPMAIMOHHON 6€301aCHOCTMH;

- CO3[aBaTh TEKCTbl (PM3NUECKOTO COAEpsKaHMs B Pa3IMUHbIX (opmMaTax C YYETOM HaszHAUYEHUS
uHbopmalMu ¥ 1eJIeBOM ayAUTOpUM, BBIOMpAs ONTUMaJbHYIO GOpPMY TIpeACTaBJIeHUs] WU
BU3yQ/IM3AIIN.

KommyHMKaTHBHbBIE YHUBEPCAIbHbIE YUEOHBIE TeICTBUS:

- OCYIIECTBJISITh OOIIeHMEe HA YPOKax GU3NKYU Y BO BHEYPOUHOM AEesITeTbHOCTY;

- PacIO3HaBaTb MPEANOChUTKM KOHMIUKTHBIX CUTYAIUA U CMITYaTh KOHQJIVKTHI;



- Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3pEHMSI C MCIIOIb30BaHMEM SI3bIKOBBIX CPEJICTB;
- IOHMMATh U UCII0JIb30BaTh IIPEMMYIIECTBA KOMaHAHOM M MHAMBUAYAJIbHON PabOTHI;
- BbIOMpaTh TEMAaTMKy M MeTOHIbl COBMECTHBIX MHEUCTBUI C YYETOM OOIIMX WMHTEPECcOoB, U
BO3MOSKHOCTEN KasKAOr0 WieHa KOJUIEKTUBA;
- IPUHMMATh 11eJIM COBMECTHOM [eSITeJTbHOCTM, OPTaHM30BbIBATh ¥ KOOPAMHUPOBATH AEMCTBUS IO
€€ MOCTVMKEHMIO: COCTaBJISITh TIJIaH JMEVCTBUIA, paclpeesisiTh POIY C YUETOM MHEHMI YYACTHUKOB,
00CY3KIaTh pe3yJIbTaThl COBMECTHOM PabOThI;
- OLIEHMBATh KAuyeCTBO CBOEro BKJIaJa M KaKAOrO yYyaCTHMKA KOMaHIbl B OOIMII pe3yJbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;
- TIpenJiaraTh HOBbIE TIPOEKThbI, OIEHMBATb WAEU C TIO3ULMM HOBU3HBI, OPUTMHATBHOCTH,
MPaKTUYECKOV 3HAUMMOCTM;
- OCYIIECTBJ/ISITh TIO3UTUMBHOE CTPATErMuecKoe TMOBeJeHMe B PAa3IMUYHBIX CUTYAlMSIX, MPOSIBISITDH
TBOPYECTBO ¥ BOOOPasKeHMe, ObITh MHULIMATUBHbBIM.
PerynatuBHble yHUBepCaIbHbIe YUeOHbIE AEMICTBUS
CaMoopraHmusanys:
-CaMOCTOSITeJIbHO ~ OCYIIECTBJISITh IMO3HABATEJIbHYIO JEeATEeIbHOCTh B oObOsactTM GU3UKKU U
aCTPOHOMMM, BBISBJISITH ITPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbBIE 3aaUll;
- CaMOCTOSITEJIbHO COCTaBJSITh IUIAH peIIeHUs] PacYETHbIX M KavyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHMSI ~ TIPAKTUYECKO paboThl C YUYETOM MMEIOIMMXCS PeCcypcoB, COOCTBEHHBIX
BO3MOSKHOCTE ¥ MpeIIovTeHMIA;
- 1aBaTh OLIEHKY HOBbIM CUTYaIVSIM;
- pacuIMpsITh PAMKM y4eOGHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MTPeIITOUTEHMIT;
- leJiaTh OCO3HAHHBIN BBIOOP, apryMEeHTMPOBAThb ero, 6paTh Ha ceOst OTBETCTBEHHOCTh 3a pellleHNE;
- OIIEHMBAThb ITPUOOPETEHHBIN OIIBIT;
- CrmocoO6CTBOBaTh (OPMUPOBAHUIO M IIPOSIBJIEGHUIO SPYAMIUM B 00JaCTM (U3UKMU, TOCTOSTHHO
MTOBBIIIATH CBOM 0OPa30BaTe/IbHbINA U KYJIbTYPHbBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHATbHbBIN MHTEJIJIEKT:
- 1aBaTh OIIEHKY HOBBIM CUTYalXsIM, BHOCUTD KOPPEKTUBbI B
IesITeIbHOCTD, OIIEHMBATb COOTBETCTBME PE3YJIbTATOB LIEJISIM;
- BJIAQZEThb HaBbIKAMM IIO3HABATEIbHON pPedUieKCHMM KaK OCO3HAHMSI COBEpIIAEMbIX IENCTBUN U
MBICJIUTEJIbHBIX ITPOIIECCOB, UX PE3YJIbTATOB ¥ OCHOBAHWIA;
- JICTIOJIb30BaTh MPUEMBI pedyIeKCHM IJIs1 OLIEHKYM CUTYaIyy, BbIOOpa BEPHOTO peIleHNs;
- YMETb OII€EHMBATh PUCKY ¥ CBOEBPEMEHHO MPUHMUMATD PEIIeHNs 110 UX CHIDKEHUIO;
- MPYHMMATh MOTMBBI ¥ aPT'YMEHTBI IPYTUX IPU aHAIM3€e Pe3YJIbTAaTOB JesITETbHOCTH;
- IPUHMMATh Ce0s1, TOHMMasT CBOM HEJIOCTaTKM U TOCTOMHCTBA;
- MPYHMMATh MOTMBBI ¥ aPT'YMEHTBI IPYTUX IPU aHaIM3€e Pe3yJIbTaTOB eI TeTbHOCTH;
- IPU3HABaThb CBOE MPaBO ¥ MPaBO APYTMUX Ha OIIMOKMA.
B mporecce nocTvskeHMsl  JIMUHOCTHBIX — PE3Y/IbTATOB OCBOEHMsSI MPOTPaMMbl 1O (GU3MKe s
YPOBHS CpeIHEro OOIIero 06pasoBaHms y 00YUaOIIMXCSI COBEPIIEHCTBYETCSI  SMOIMOHAJIbHBIN
MHTEJUIEKT,  IIpearoJarawmimi chopM1pOBaHHOCTb:
- CaMOCO3HaHMSI, BKJIFOUAIOIIErO CIIOCOOHOCTh MIOHMMATh CBOE 5MOIMOHAIIBHOE COCTOSTHME, BUIETD
HaIpaBJIeHUs Pa3sBUTHUSI COOCTBEHHOM SMOLIMOHAIBHOM cephl, ObITh YBEPEHHBIM B Ccebe;
- CaMOpery/aMpoBaHMsl, BKJIIOUYAIOIIEr0 CaMOKOHTPOJIb, YMEHMe MPUHMMATh OTBETCTBEHHOCTb 3a
CBOE TIOBefieHMe, CIIOCOOHOCTh afanTUpPOBaThCSI K SMOLMOHAIbHBIM M3MEHEHUSIM U IPOSIBJIATh
I'MOKOCTh, OBITH OTKPBITBIM HOBOMY;
- BHYTpPEeHHe MOTUBAaLMM, BKIIOYAIOIIEeN CTpeMJIeHMe K JOCTVXKEHUIO 1IeJI U yCIeXy, ONMTUMM3M,
VHULIMATUBHOCTDb, YMEHME AEMICTBOBATD, MCXO/ISI U3 CBOMX BO3MOSKHOCTEN;
- SMIATUM, BKIIOYAIOIIEN CITIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHME OPYTUX, YUUTHIBATH
€ro IMp¥ OCYLIECTBJIEHNM ODILEeHNSI, CITOCOOHOCTb K COYYBCTBUIO U CONIEPEXKUBAHMIO;
- COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTb  BBICTpaMBAThb  OTHOIIEHMSI C JPYTUMU
JIIOJIbMMY, 3a00TUTHCSI, TPOSIBJISITD MHTEPEC U pa3pelaTb KOHOIMUKTBHI.
[TpeqMeTHbBIE pe3yIbTATHI



- IeMOHCTPUPOBATh Ha IIpUMepax PoJjib U MecTo Gu3uKM B HOPMUPOBAHUYM COBPEMEHHOM HAyYHOM
KapTUHBI MMpPa, B Pa3BUTUM COBPEMEHHOV TEXHUKU M TEXHOJIOTUN, B TIPAKTUUYECKOM IeSITeIbHOCTU
JIIOJEN;

- YYMTBIBaTb T'PAHMIIBI TPUMEHEHMS M3YYeHHBIX (GU3NUEeCKMX MOJAeJeii: MaTepuasbHasl TOYKa,
MHepLMaJbHas CUCTeMa OTCU€Ta, abCOJIIOTHO TBEPIOE TesIO, UAEeaJbHbIM Tra3; MOJeNM CTPOEeHUS
ra3oB, JKUIKOCTEN U TBEPABIX TEJT;

- pacro3HaBaTh Gusnveckye ssBjaeHus (IPOLeCcChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEeOPUM CTPOEHMs BelllecTBa: PaBHOMEpPHOE ¥ PaBHOYCKOPEHHOe
MIPSIMOJIMHEHOE [NBVMKeHMe, CBOOOMHOe TMaZieHue TeJs, NBUKEeHUEe IO OKPYKHOCTU, MHEepPIus,
B3aMMO/JIEVICTBIME TeJl,

mubdysusi, 6pOyHOBCKOe IBUKEHME, CTPOEHME KUIKOCTEN M TBEPABIX TeJs, M3MeHeHNue oObeéma
TeJl IpU HarpeBaHUM (OXJIaXKAEHUM), TEIJIOBOEe paBHOBeCHe, MOBBIIIEHME TaBJIeHNs ra3a Ipu ero
HarpeBaHUM B 3aKPbITOM COCY/le, CBSI3b MEKIY IapamMeTpaMy COCTOSTHMS Ta3a B U30IPOIIeccax;

- OINMCHIBATh MexaHMUecKkoe [BUKeHMEe, UCMOJIb3ysl (Gu3nueckue BeJUUYMHBI: KOOpAMHATA, IMYThb,
nepeMeliieHe, CKOpPOCTb, YCKOpeHMe, Macca TeJsa, CWia, UMITYJIbC Teja, KMHeTUYecKas: SHeprus,
MOTeHIMaIbHAsT JHEpPrusi, MexaHuMdyecKas paboTra, MeXaHMUYecKasi MOIIHOCTb; IPU OIMUCAHUU
MIPaBWIbHO TPAKTOBATh (DU3MUECKMIA CMBIC/ UCIIOMb3yEMbIX BEJIMUMH, UX OO03HAUYEHUST ¥ €IVHULIbI,
HaxXoAuUTb (POpMYJIbI, CBSA3bIBAIOIIME JAHHYIO GU3MUYECKYIO BEIMUMHY C IPYTUMU BeJIMUMHAMMU;

- OMMCHIBATh M3YUYEeHHbIE TEIUIOBbIE CBOMCTBA TeJI U TEIUIOBBIE SIBJIEHMS, UCIIONb3YS (Pusmdyeckme
BeJIMUMHBI: [laBjieHMe rasa, TemIlepaTypa, CpefHssi KMUHeTUMUeCKas JHeprus XaoTUUeCKOro
IBVKEHUSI MOJIEKYJI, CpeIHEeKBaJpaTU4yHas CKOPOCTb MOJIEKYJ; TpY OMMCAHUM IPaBUIbHO
TPaKkTOBaTh (PU3MUECKMI CMBICJI UCIIOTIb3YEMBbIX BEJIMUMH, UX 0003HAUEHUSI U eAMHUIIbI, HAXOAUTD
dbopmyJibl, CBSI3bIBAIOIIME TAHHYIO GU3NYECKYIO BEJIMUMHY C IPYT UMY BeJIMYMHAM;

- aHAJIM3MPOBaTh GM3MUYeCKIe MPOLeCChl U SIBJIEHUS, UCTIONb3Ys (hu3MUecKe 3aKOHbI ¥ MTPUHLIMIIBI:
3akoH BcemupHoro tsarotenus, I, II u III 3akoHsr HbloTOHA, 3aKOH COXpaHEHMS MeXaHUYEeCKO
9Hepruu, 3aKOH COXpaHEeHUs MMITYJbCa, MPUHIMUIT CYNEepHo3uULMu CWUJI, TIPUHIUIT PaBHOIPABUS
MHePUMATbHBIX CUCTEM OTCUETA,

MOJIEKYJISIPHO-KMHETUUECKYIO TEeOpMIO CTPOEHMSI BelleCTBa, ra3oBble 3aKOHbI, CBSI3b CpefHei
KMHETUYECKONM SHEPrUM TEeIJIOBOTO ABVKEHMSI MOJIEKYJI C aOCOIFOTHOM TEMITepaTypoi; Py 3TOM
pas3iMyaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHa, €ro MaTeMaTuueckoe BbIpaskeHue U YCJIOBUS
(rpaHuIIBI, 061ACTH) TIPUMEHMMOCTH;

- OODBSICHATH OCHOBHbIE TPUHLMIBI OEMCTBUSI MalllMH, MPUOOPOB U TEXHUUYECKUX YCTPOCTB;
pasmMyaTh yCJIOBUS MX 6€30I1acCHOr0 MCITOIb30BaHMST B TIOBCETHEBHOM JKU3HM;

- BBIMOJHATh 3KCIEPMMEHThI TI0 MCCAeAOBAaHMIO (GU3NMYECKUX SIBJIGHUM U IIPOIECCOB C
MCIIOJIb30BAHMEM MPSIMbIX, ¥ KOCBEHHBIX M3MEPEHMI: TIpU 3TOM (GOPMYJIMPOBATh IMPObIeMY/3amady
M TUIIOTEe3y y4yeOHOro 3KCIEepUMEHTa; COOMpaTh YCTAaHOBKY U3 MpeIJIOKEHHOrOo 000pymoBaHNS;
MIPOBOJIUTD OTIBIT ¥ (GOPMYJIMPOBATH BbIBOIbI;

- OCYIIECTBJISITh TIPSIMble ¥ KOCBEHHble M3MepeHUs (U3MUeCKMUX BEeJMUMH; MPU 3TOM BbIOMpPAThb
ONTMMAJIBHBIN CIIOCOO M3MEpeHUsI M MCIOJb30BaTh M3BECTHbIE METOAbI OIIEHKM ITOTPEITHOCTEN
U3MEPEHMUIL;

- MCCAeOBaTh 3aBUCUMMOCTY MEXIY GU3MUECKMMM BEJIMYMHAMM C MCIIOJIb30BAHMEM IPSIMbIX
M3MEpeHMIT: TIPU 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (UKCUPOBATb PE3YJIbTAaThl IOJyYEHHOMU
3aBUCUMMOCTY (GU3NUECKMX BEJIMUMH B BUe TaOGauI] U rpadmKoOB, AeaTh BbIBOIbI MO pe3y/IbTaTaM
MCCJIeIOBAHMS;

- cobmrofaTh mpaBuaa 6e30macHOrO TpyZa IMpu MPOBeNeHMM MCCIIeNOBAaHMM B paMKaxX y4eOHOro
9KCIIEPUMEHTa, Y4YeOHO-MCCAeA0BATENbCKOM ¥ IPOEKTHOM [esITeJIbHOCTM C MCIOJIb30BaHUEM
M3MEPUTEJIbHBIX YCTPOICTB U JJAGOPAaTOPHOTO 060PYIOBAHMS;

- pellaTh pacuyéTHble 3aJlauM C SIBHO 3alaHHOM (M3MUYECKO MOIEsbI0, UCIOIb3ys (usnueckue
3aKOHBI M TPUHIMIIBI; Ha OCHOBE aHaIM3a YCJIOBMSI 3a[auM BbBIOMPATb (GU3NYECKYI0 MOJEJIb,
BBIIENATh (Du3NUecKue BeJMUMHBI U (POPMYJIbI, HEOOXOOMMbIE IJIS €€ pellleHys, MPOBOAUTH
pPacY€EThI U OLIEHUBATh PEAIbHOCTD MTOJTYYEHHOTO 3HaUeHMsT (PU3MUeCKOM BeJTMUYNHbI;



- pellaThb KadveCcTBEHHbIE 3aJauy: BbICTPaMBAThb JIOTMUYECKM HEIPOTUBOPEUMBYIO IIEIIOYKY
pacCysKIeHMI1 C OTIOPON Ha M3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKIE SIBJIEHUS;

- JUCIIOJIb30BaTh MPU pellleHn YUyeOHBIX 3aau COBpeMeHHbIe MH(GOPMAaIMOHHbIE TEXHOJIOTUM IJISI
MOMCKa, CTPYKTYPUPOBAHMS, MHTEPIPETAlM U IPEeACTaBIeHUs] YUYeOHOM ¥ HayYHO-TIOMYJITPHO
MHGOpMAaIIUM, TIOJTYYEHHOM U3 Pa3IMUYHbIX MCTOUYHMKOB; KPUTUUECKM aHAIU3MPOBATh IOJTYIaEMYIO
MHGOPMAIINIO;

- IPUBOJIUTH IPUMEPHI BKJIAaNa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3MKOB B pasBUTHE HAYKU,
00OBSICHEHME TTPOIIECCOB OKPYKAIOIIEro Mipa, B pa3BUTHE TEXHUKU Y TEXHOJIOTUIA;

-MCIOJIb30BaTh TEOPETUMUYECKME 3HAHMS I0 (U3MKe B IOBCEIHEBHOM >KMU3HU [JiI OOecIieueHus
6e30MMacHOCTY TIpU OOpaIleHUM C MpUOOpaMM UM TEXHUUYECKUMM YCTPOVCTBAMM, IIJIT COXPaHEHUS
3I0POBbSI U COOJTIOAEHMSI HOPM 3KOJIOTMUECKOTO TTOBEIEHNST B OKPYsKaIOIIEeN cpefie;

- paboTaTh B T'pYIIe C BBITOJHEHMEM pa3IMUHbIX COLMAJIbHBIX pOJIeH, IJIAaHMPOBaTh PaboTy
TPYIIbl, paIlMOHAJBHO paclpeessTb OOS3aHHOCTM WM IUIAaHMPOBaTb [IEeSITEIbHOCTh B
HEeCTaHAAPTHBIX CUTYaLMSIX, aleKBaTHO OLIEHMBAThb BKJIA[, Ka’KIOrO M3 YYaCTHMKOB TPYIIIbI B
pellieHye pacCMaTpPUBAEMOI IPOOJIEMBI.

BHuMaTe/IbHO IIPOYMTANTE TEKCT, IMOBTOPHUTE omnpeneieHusi, GopmMyabl MeXaHUUECKOro
IBWOKeHMs, 3aKoHbI HbloToHa. PaccmoTpuTe rpaduKyu M30mpoIeccoB, MoBTopuTe (GopMyJibl,
BbIpaykaloliye ra3oBbie 3aKOHbI.

1.KunemaTuka. Jluaammuka. 3aKOHbI COXpaHEHMSI.

[TycTb CKOPOCTH HEKOTOPOTO TeJja, ABVIKYIErocsl paBHOYCKOPEHHO, 3a MTPOMEsKYTOK BpeMeHH t
M3MeHMsach OT vo o v. Ilop vo moppasymeBaeTcsi HayajabHasi CKOpPOCTb Teja, T. €. CKOPOCTb B
MOMeHT to = 0, IPUHSTBHIA 32 HAYAJIO OTCUETA BpeMeHU. A V. — 3TO CKOPOCTb, KOTOPYIO TeJI0 UMeJIO
K KOHIy MpPOMeXXyTKa BpeMeHM t, OTCumThiBaeMoro oOT to= (0. DTo OTHOIIeHue 0603HAYAeTCs

v—7g

CMMBOJIOM @ ¥ Ha3bIBAeTCsl YCKOPEeHMeM: d =

VYcKopeHneM Tejla NpU NPSIMOJIMHEHOM PaBHOYCKOPEHHOM J[ABVJKEHMM HAa3bIBaeTCs
BeKTOpHas ¢pusmyecKasi BeJIMUMHA, paBHasi OTHOLIEHUIO M3MEHEHUSI CKOPOCTU K IIPOMEKYTKY
BpeMeHM, 3a KOTOPBbIi 3TO M3MeHeHMe IIPOM3ONLI0. PaBHOYCKOpeHHOe [BMKeHUe — 3TO
IBVKEHME C IIOCTOSTHHBIM YCKOPEHMEM.

X = X0 + vxt — ypaBHeHMe OBVIKEHMSI TOUKM B KOOPAMHATHOM BUJE.

1 3axon Hviomona GpopMyIMpyeTcsl Tak: CYLIEeCTBYIOT TaKMe CUCTEMBbI OTCY€Ta, OTHOCUTETbHO
KOTOPBIX TejIa COXPAHSIOT CBOI0 CKOPOCTh HEM3MEHHOM, eC/iM Ha HUX He JeCTBYIOT ApPyrue
TeJIa WIN AEVCTBUS APYTUX TeJI KOMIIEHCUPYIOTCS.

2 3axkoH Helomona: yCKoOpeHMe Teja NPSMO IIPONMOPUIMOHAIBHO PAaBHOAEMCTBYIOIIEN CWII,

—~ _F
MPUJIOKEHHBIX K TeJIY, M 00paTHO IMPOIOPIIMOHAILHO €ro Macce. d = -

3 3akon Hwviomona: CWJIbl, C KOTOPbIMI [IBad TeJia ,ELEI‘/JICTBYI-OT APYyT Ha Apyra, paBHbI 11O MOAYJIIO U

—

IIPOTUBOIIOJIOKHBI 10 Hanpasienuo. Fq =-F,

2.0CHOBBI MOJIEKY/ISPHO-KMHETUUECKOW TeOPUN
OTHOCUTENIBHOV MOJIEKYJISIPHOM (MJIM aTOMHOM) Maccoil M, BellleCcTBa Ha3bIBAIOT OTHOIIEHME

1
MacCCbI mo MOJIEKYJIbI (I/I)'II/I aTOMa) JaHHOr'o BellleCTBa K MaCChbl E dTOMa yrJjepona.



bpoyHOBCKOe BUkKeHMe — TeIUIOBOe JBVKEHMe, M OHO He MOXKeT IpekpaTuThes. C yBelnueHuem
TeMITepaTypbl MHTEHCUMBHOCTb €rO PAacCTET. 3aBUCMMOCTDH [JABJEHUSI ra3a OT KOHIEHTPALMM €ero
MOJIEKYJI U TeMIlepaTypbl BbIpaskaeTcss dopmysoin p = nkT . YpaBHeHMe COCTOSIHMSI MA€aTbHOTO

o m
rasa Impou3BOJIBHOM MaccChl™ pv = W RT. ok

\ \ T>T
o 4]
Ero naspiBaioT ypaBHeHuem MeHpaeneeBa—Kinaneiipona. R = 8,31 \

\

\
II>x/(monb » K).ITpousBenenne nocrosiHHou bosnbiiMana k v MOCTOSTHHOM \T
ABorazpo  Na HasbIBalOT  YHMBEpPCAJbHON  (MOJSPHON)  rasoBOil N\ 35
TIOCTOSIHHO ¥ 0603HavaoT 6ykBoi R. TIN

—

KonnuecTtBeHHbIE 3aBUCUMOCTHU MEXOYy OBYMA IapaMeTpaMmu rasa IIpu 0 ;’
(bI/IKCI/IpOBaHHOM 3HaUYE€HMM TPEeTbero Ha3biBalOT ra30BbIMM 3aKOHAMM.
HpOHECCI)I, IMpoTeKaroiue npmn HEeM3MEeHHOM 3HAaUYEeHN OOHOI'O ns3 ImapamMeTpoB,

Ha3bIBAIOT M30IIpoHeCcCaMM.

3akon Boitig- Mapuorra: pV = const mpu T = const — 3akoH. Kpusyio, 1306paskaiolyio

3aBMCUMOCTb HaBJIEHMSI ra3a OT OOBEMA MpPU ITOCTOSTHHOM
TeMIlepaType, Ha3bIBalOT M30TEPMOIA.

7

[Ipoliecc  M3MeHEHUST  COCTOSIHMS  TE€PMOAMHAMMUYECKOI
CUCTEMBI TIPY ITOCTOSTHHOM JaBJIEHM} Ha3bIBAIOT M300aPHBIM. S
3akoH ['en-Jlroccaka: pjs rasa [JaHHOM MaccChl IIpU P2~ P1 P21
IIOCTOSIHHOM [1aBJIEHMM OTHOILIIeHNe 00béMa K abCOIOTHON
TeMIlepaType  TOCTOSIHHO.  [Ipsmylo,  M306paskarolryio Vif - 1 3
3aBMCUMMOCTh O6BbEMA Tra3a OT TeMIIepaTyphbl MPY MOCTOSHHOM vV > __,{,2
IaBJIeHUM, HAa3bIBAIOT U300apO. G A

0 B

- &

[Ipoliecc  M3MeHEHMST  COCTOSIHMS  TE€PMOIMHAMMUYECKO
CUCTEMBbI TPU MIOCTOSTHHOM 0O'bEMe Ha3bIBAIOT M30XOPHBIM.

[Tpsimyt0, M300paskatoIyI0 3aBMCUMOCTD IaBJIeHMsI ra3a OT TEMITePATypPhl IIPU MIOCTOSTHHOM 00bEME,

Ha3bIBalOT I/IBOXOpOﬁl.

PA Vi,
3akon [lapssi: pjis rasa JAaHHOM MAacChl OTHOIIEHME NABJIEHUSI K Vi<Vp /
a0CoJIIOTHOM TeMIlepaType MOCTOSTHHO, €CJIM 00bEM He MEHSIEeTCSI. Y 4 Vs

| —— 7T /
P / -
— = const, V = const. F
T , " o

2 e e o

0 >

3aganme. Ilonp3ysick TekctoM ¥ dopmysnamu, rpadukaMmu T
(bu3MUeCcKuX MPOLECCOB, YKa3aHHBIMM B TEKCTE, BBITIOJIHATE CJIEAYIOINIME YITPasKHEHMS.
1.YcTaHOBUTE COOTBETCTBME MEXIYy IlapaMeTpaMy [ABVDKEHUSI UM YpaBHEHUSIMM, WUX

OMMCBIBAIOIIVMMMU, IJISI PABHOYCKOPEHHOTO I BMKeHMs 6€3 HayaJIbHOM CKOPOCTH.

A) KoopguHara | 1) x, + vt
b) Ckopoctp 2) vy + at
3)v-t

4) xy + % at




[S)a-t |

2. Msiy 6poiiieH BHU3 ¢ HEOOJIBIIION BBICOTHI C HEKOTOPOM HAUYaJbHOM CKOPOCThIO. Kak mM3MeHnTCs
3a BpeMsl MoJieTa YCKOpeHue Msua U cuiia TIPUTSIsKeHUs ero K 3emie?
st KasKmov BeJIMYMHBI OTIpeAeINTe XapakKTep U3MEHEHMS U 3aIUIINTE ero HOMeD.

1) yBenuuurcs;

r
2) YMEHBIIUTCS; 1
3) He U3MEHUTCS 2
3
3.Kakoi1 u3 nsomnpoieccoB n3obpaskaeT rpadmk 17 P 4
1) apuabaTHbIN 0 -

2) M30TepPMUYECKUIA
3) u3ob6apHbIN
4) M30XOPHBI

4. YCcTaHOBUTE COOTBETCTBME MEXKAY (PU3MUECKUMM BeIMUMHAMY U UX ompeneeHusvu. K kakmoii
MO3UIIMYM TIEePBOTO CTOJIONA TOAOepuUTe HYKHYIO IMO3UIMIO BTOPOrO M 3alMIINUTEe B TaOIMILY
BbIOpaHHbBIE IMPBI 107, COOTBETCTBYIOIIMMY GYKBaAMMU.

OU3NYECKUE BEJIMYVHDI

A) BHyTpeHHSS 5Heprus MaeaJbHOTO rasa

b) YnenbHag TemsioTa TisiaBjieHus BelllecTBa

X OITPEJEJIEHUSA 34

1. BesmmumHa, 4nc/IeHHO paBHAs KOJMYECTBY TeIlla, KOTOPOe HeOOXOAMMO /ISl TUTaBJIEHNSI OLHOTO
MOJISI BellleCcTBa

2. CymMapHas KMHeTu4yecKasi SHeprusi BHyTPMMOJIEKYJISIPHOTO ABMKEHUS B ra3e

3. CymmapHast KMHeTMYecKasi SHEPTUsl «4aCTUIl» rasa

4. BemuumHa, YMCIEHHO paBHAs KOJIMYECTBY TeIla, KOTOPOE HYKHO COOOIINUTH €IMHUIIE MacCh
3TOrO BellleCTBa, B3ATOTO IIpU TeMIlepaType IijiaBjeHus, JJid ero rnepexofia 13 TBEpAOro COCTOSHUS
B >KUJIKOE.

A b

5. OguM M3 TMOATBEPKIEHWUI IIOJIOXKEHMSI MOJIEKYJ/ISIPHO-| | KUHETMYECKOM TEeOpuM CTPOEHMs
BellleCTBa O TOM, UTO YaCTUIIbI BEIlleCTBa XaOTUUHO JABUXKYTCS, MOXKET CITYKUTb:

A. Bo3MOXHOCTB McapeHusl SKUIKOCTH IIPH JII0O0M TeMIlepaType.
b. 3aBucUMMOCTD maBieHUsST CTOJI0A JXUAKOCTH OT TTyOUHBI.

B. BbrTankuBaHue u3 >XKUAKOCTY MOT'PYKEHHBIX B Hee TeJl.

Kakue u3 yTBep>kIeHni1 mpaBUIbHbI?

1) Tonpko A

2) tonbko b

3) Tosibko A u b

4) tonbko b B PA

6. Ha rpaduke mokasaHa 3aBMCUMOCTb JaBJIEHUSI OT KOHIIEHTPALUY IJIST IBYX
MIeaJbHbIX Ta30B IIpU (QUKCUPOBAHHBIX TeMIileparypax. Uemy paBHO

T
OTHOIIIEHEe TeMIIEPATY]P T—z 9TUX ra3oB? /
R ]




7) BepToneT IIOAHMMAETCsI BepPTUKAJIbHO BBEpPX. Kakoga TpaeKTOpus ABVDKEHMS TOUKM Ha KOHIIE
JIOIIACTU BMHTA BEpPTOJIeTa B CMCTEME OTCUeTa, CBSI3aHHOJ C BUHTOM?

1) Touka  2) npsmas 3) OKpY>KHOCTb 4) BMHTOBAS JIMHUS

8.BbibepuTe HEBEPHOE YTBEPIKAEHNE:

1) Bce BeliecTBa COCTOSIT 13 YaCTHII;

2) MeXIy BCeMM YaCTUIIaMM AeMCTBYIOT I'PaBUTAIIIOHHBIE CUJIbI;

3) B m0O0OM arperaTHOM COCTOSIHUM BellleCTBO He SIBJISIETCS CIUIOIIHBIM;

4) cubl NIPUTSDKEHUST MEXAY YaCTUIlaMM BellleCTBa BCeraa MeHbIlle CUJT OTTAIKMBaHMSI.

7. ILnoBer TUIBIBET IO TeueHUIO peku. OmpemennTe CKOPOCTh IJIOBIIA OTHOCUTEBHO OGepera, ecim
CKOpOCTb IUIOBIIA OTHOCUTENbHO Boabl 0,4 M/c, a ckopocTb TeueHus: peku 0,3 m/c. (OTBeT manTe B
MeTpax B cekyHay.)0,7

8. Bpycok maccoit 0,5 Kr paBHOMEPHO ABUTAIOT 10 TOPU30OHTAILHOMY CTOJY, MIPUKJIAJbIBasi K HEMY
CUJTy, HalpaBJIEeHHYIO BOOJIb TOBEPXHOCTM CTOJIa ¥ paBHYIO 1Mo moxaysio 2 H. C Kakum yckopeHueM
6ymeT OBUraTbCS 3TOT OPYCOK, €C/M YBEIMYUTh MOAYJIb MPUIOKEHHOM K Hemy cwibl 1o 6 H, He

MeHSISl HalpaBJieHus 3Toi cuiibl? Omeem 3anuwiume 8 Mempax Ha cekyHdy 8 keadpame.§

OTaJIOHBbI OTBETOB

12

3

4

34

1

0,5

1

4

0,7m/c

=IO (00| |\ U ||

0 8m/c?

Kpurepum oneHuBaHus

«1» - BBINOJIHEHO MeHbllle 3 3aJaHNI;
«2» - BBIIIOJIHEHO MeHbllle 4 3amaHuii;
«3» - BBINIOJIHEHO 5-6 3amanmii;

«4» - BbIIIOJIHEHO 7-8 3aaHmii;

«5» - BimosiHeHo r06b1e 9-10 3amanmit



