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HHOACHUTEJIBHAA 3AIIMCKA

Hacrosmas padoyasi nporpamMma cOCTaBJI€HA Ha OCHOBE:

1. ®enepanbHoro 3akoHa oT 29.12.2012 Ne273-®3 «O0 ob6pa3oBaHuu B
Poccuiickoit @eaeparum» (¢ MOCIeIyOMUMH H3MECHEHUSIMHU );

2. [Ipukaza MunuctepcTBa oOpazoBanus U Hayku P® ot 17.12.2010 Nel1897
«O0 yTBepxkaeHUU (eaepalbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa

OCHOBHOT'O 00111ero o0pa3zoBaHus (C MOCIASAYIOMMMHA HU3MeHeHusaMHu) — aanee OI'OC
000;
3. Komudukatopa mpoBepsieMbix TpeOOBaHM K pe3yJbTaTaM OCBOCHUS

OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus U JIEMEHTOB
COJIepKaHusl JJii MPOBEJACHHUS OCHOBHOIO TOCYJAapCTBEHHOIO JK3aMEHa MO (PU3UKE B
2024 rony (pa3pabotan denepaabHbBIM TOCYJAPCTBEHHBIM OIOJKETHBIM HayYHBIM
yupexaenrnem OUIN);

4, Crneurukalud  KOHTPOJBHBIX  M3MEPUTEIBHBIX  MaTEpHAIIOB IS
npoenenuss B 2024 roay OCHOBHOTO TOCYJAapCTBEHHOIO »SK3aMEHa 10 (PU3MKe
(pa3paboTana (enepanbHbIM TOCYAAPCTBEHHBIM OIO/HKETHBIM HAYUHBIM YUPEKIECHUEM
OUIIN);

S. JIeMOHCTpallMOHHOTO BapyaHTa KOHTPOJIbHBIX U3MEPUTEIBHBIX MATEPUATIOB
OCHOBHOT'O TocyJapcTBeHHOro »sk3ameHa 2024 roga mno ¢usuke (pa3pabotad
denepabHBIM TOCYAapCTBEHHBIM OI0/IKETHBIM Hay4YHBIM yupexaeHuem OUIIN).

IJIAHUPYEMBIE PE3YJIbTATHI KYPCA BHEYPOUHOM JESTEJIBHOCTHU
«Pewienue 3a1a4 nmo pusnke»

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS ydeOHoro mnpeamera «Du3uKay TOJKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOy4YaromMxcsi  PyKOBOJICTBOBATHCS
cOpMHUpPOBAaHHOW BHYTPEHHEW  IMO3WIMEH JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAIM/, TOBUTUBHBIX BHYTPEHHUX YOEKACHUHN, COOTBETCTBYIOIIMNX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa MW OIbITa
JESITEIbHOCTH B TMPOLIECCE pPeaar3allid OCHOBHBIX HANPaBICHUN BOCHUTATEIHLHOMN
JESATENPHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxxaaHCKOTro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMHK OOYyYarolerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIleCTBa; MNPUHATHE  TPATUIIMOHHBIX
00I1I1eYeIOBEUECKNX TYMAaHUCTUYCCKUX W JIEMOKPATUYECKUX IIEHHOCTEH; TOTOBHOCTH
BECTHU COBMECTHYIO JICSTEIHHOCTh B MHTEPECAX TPAXKIAHCKOTO OOIIECTBA, y4aCTBOBATH B
CaMOYTIpaBJIEHWW B O0Opa30BaTENbHONW OpraHW3allid; YMEHHE B3aWMOJCHCTBOBATH C
COIIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HUX (PYHKUMSIMU W Ha3HAYCHUEM;
TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU ESTEIBHOCTH;



2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTh POCCUMCKOM TIpakIaHCKOM HJIEHTUYHOCTH, MAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCUHCKHX
YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, OITHUYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OIIEHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCJIE B I€ATEIILHOCTH YUYEHOTIO;
OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOIO Oy yILIErO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETUKY HAy4YHOrO TBOPYECTBA,
npucyiero puanyeckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K pas3auyHbIM cepam mpodhecCHuOHANbHOU NEATEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHME COBEpILATh OCO3HAHHBIN BHIOOP Oyayliei
npodeccuu M pealin30BbIBaTh COOCTBEHHBIE JKM3HEHHbIE IUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00J1aCTU (PU3MKHU HA MPOTSHKEHUU
BCEM KU3HU,

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

C(OPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KYJIbTYpbl, OCO3HAaHUE TIJI00AJIBHOIrO
XapakTepa SKOJOIMUECKHUX MpoOJeM; IJIaHUPOBAHUE M OCYLIECTBICHUE ACHCTBUI B
OKpY>Kalolllel Cpele Ha OCHOBE 3HAHUA LEJIEH YCTOMYMBOIO Pa3BUTHUS UYEJIOBEUECTBA;
pacUIMpEeHHE OMbITa JEATEIbHOCTH HKOJOTMYECKON HaMpaBIE€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3MUECKON HAYKH; OCO3HAHUE [IEHHOCTH HAYYHOU ESATeIbHOCTH, TOTOBHOCTb
B Mpouecce H3yuyeHUs (U3UKKA OCYIIECTBIATh HPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHHBepPCaJbHble y4eOHble AeiicTBHs ba3oBble Jjiormueckue
AefcTBUS:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyalU3UPOBaATh MpoOJieMy, paccMaTpuBaTh
€€ BCECTOPOHHE; ONPENCIIATh LEIH IeITEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUH UX
JIOCTHKECHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3NUECKUX
ABJICHUSX;

pa3pabarpiBaTh IUTAaH peIICHHUS MpoOJeMbI C YYETOM aHaIM3a WMEIOUIUXCS
MAaTEPUAJIbHBIX U HEMATEPHUAJBHBIX PECYPCOB; BHOCUTHh KOPPEKTHUBBHI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE pE3YJbTATOB LEJISIM, OLEHUBAaTh PUCKU MOCIEACTBUU
NeATETLHOCTH, KOOPAMHUPOBATh U BBIIONHITH PabOTy B YCJIOBHSIX peaIbHOTO,



BUPTYaJIbHOIO W KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS; pa3BUBAThb KPEATUBHOE
MBIILIEHUE NIPU PELLIEHNUH KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBaTelbCcKHe JeiiCTBUS:

BJIQJIETh HAYYHOHM TEPMHMHOJOTMEN, KIIOYEBBIMH TMOHATUAMH W METOAAMU
buznuecKoil HayKu;

BJa/IeTh HaBbIKAMHM Y4e€OHO-HMCCIIEIOBATEIbCKOW M IMPOEKTHOM NEATEIbHOCTH B
o0nacTu pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pemieHuss 3aga4  (PU3MYECKOrO COJAEpKaHUs, NPUMEHEHHIO PpPAa3JIMYHbIX METOJ0B
MO3HAHUS;

BJAJETh BHJAMHU JESATEIBHOCTH IO [OJIYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETALINY, TPEOOPA30OBAHNIO U IPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX CUTyalUsX, B
TOM YHCJIE IIPU CO3JJaHUH YUEOHBIX IIPOEKTOB B 001acTU (PU3HKH;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATH 3a/1a4yy, BbIBUTATh
TUNOTE3y €€ PEelIeHHs], HAXOJAUTh apryMEHThI JJIs JOKAa3aTeIbCTBA CBOMX YTBEPKACHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJI€ PEIICHMs 3aJaud pe3yibTaTbl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBHSX; CTABUTH
U (hopmyJIMpoBaTh COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON I€ATEIbHOCTH, B TOM YHCIIE
IPU U3yYEeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLICHMBAaTh NPUOOPETEHHBIM ONBIT; YMETb
NEPEHOCUTh 3HAHUA MO (U3HUKE B MPAKTHUECKYIO O0JACTh KU3HEAESITEIbHOCTH; YMETh
MHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, MTPEJIaraTh OPUTrMHAIBHBIE MMOAXObl U PELIEHUS; CTABUTh
po0JIeMbl U 33]1a4H, JOIMYCKAOIIUE alIbTEPHATUBHbIE PEIICHHUS.

Pa6ora c nunpopmanueii:

BJa/IeTh HABbIKAMU TOJyYeHUss HHGOpMauuu (U3MUECKOrO COJIEPKAHUSA U3
UCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITEIbBHO OCYUIECTBJISITh IOUCK, aHaJu3,
CUCTEMAaTU3allM0 M UWHTEPHpPETalri0 HWH(OpMaUuu pas3IMyHbIX BUAOB U  (QopM
NpEJCTaBICHUS;, OLICHUBATh JOCTOBEPHOCTh WH(GOpPMAIMU; HCIONb30BaTh CPEJCTBA
UHPOPMAIIMOHHBIX W KOMMYHHMKAI[MOHHBIX TEXHOJIOTMA B PEIIEHWH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OPraHM3alMOHHBIX 3aJad € coOMoAeHueM TpeOOoBaHUM
SPrOHOMHUKH, TEXHHKM O€30MaCHOCTH, THUTHMEHBI, PEeCcypcocOepeXeHHs, IMPAaBOBBIX W
TUYECKUX HOPM, HOpPM HH(POPMAIMOHHOW O€30MacHOCTH; CO3AaBaTh TEKCTHI
(bU3MYEeCcKOro Cofiep>KaHus B Pa3UYHBIX (popMaTax ¢ y4€ToM Ha3HaueHUs WHpopmaIuu
U 11eJIEBOM ayAUTOpHH, BEIOUpAs ONTUMANIBHYIO (DOPMY MPEICTABICHUS U BU3YAIU3ALIHUH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHUS:

OCYLIECTBIISITh OOIICHHE Ha ypokax (U3MKKM U BO BHEYPOUHOU [EATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHPIUKTHBIX CUTYallui U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOKO TOUYKY 3PEHUS C UCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;



NOHMMATh W HCHOJIb30BaTh NPEUMYLIECTBA KOMAHAHOW W HHAMBUIAYAIbHOU
paboThl; BBHIOMPATh TEMATUKy W METOAbl COBMECTHBIX JAEUCTBUH C y4E€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

IPUHUMATh €I COBMECTHOM NESITEIbHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH
JIEUCTBHS 110 €€ TOCTHKEHUIO: COCTABIIATH IJIAH JIEMCTBUM, PACIIPEIEIISIT PO C YUETOM
MHEHUW YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM PabOThI; OIIEHUBATH KA4€CTBO
CBOET0 BKJIaJa U KKJIOTO YYaCTHUKA KOMaH/bl B OOIIUI pe3ysbTaT Mo pa3paboTaHHBIM
KpUTEpHUSM; TMpeyiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HJEU C MO3WLHWHA HOBHU3HBI,
OpPUTMHAJIBHOCTH,  NPAKTUYECKOM  3HAYUMOCTH;  OCYIIECTBISATH  IO3UTHBHOE
CTPAaTErMYeCKOe TMOBEACHUE B PA3JIUYHBIX CUTyalUsX, MPOSABISTH TBOPUYECTBO U
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzanusi:

CaMOCTOSTENIbHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATENBHOCTD B 0071aCTH (PU3HKHU
U aCTPOHOMUHU, BBISBIISTH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSTEJIBHO COCTABJISITh IUIAH PEIIEHUs PAacCYETHBIX M KAYECTBEHHBIX 3a]ad,
IUIaH  BBIOJHEHHUS TPAKTHYECKOM paboThl € Yy4ETOM HMMEIOLIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHUI; JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JeNnaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTUpOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a pEILIEHUE; OLECHUBATh MPUOOPETEHHBIM OMBIT; CIIOCOOCTBOBATH
(GOpMHPOBAaHUIO U TPOSBICHUIO 3PYAUIMU B 00JIaCTU (PU3MKH, IMOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTeNIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTpPOJIb, SMOLIMOHAJIbHBII UHTEIIJIEKT:

JaBaThb OIIEHKY HOBBIM CHUTyallusiM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIETh HABBIKAMM TIO3HABATEIBHON pEeQIEKCUU KaK OCO3HAHMSI COBEPILAEMBIX
JNEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIOJb30BaTh NPUEMBI peIeKCUU s OLEHKH CUTyallud, BbIOOpa BEPHOIO
peuieHus; yMeTh OLEHHBAaTh PUCKA M CBOEBPEMEHHO NPHHUMATh PEIIEHUS M0 HX
CHUXEHUIO;

NPUHUMATh MOTHBBI U APIYMEHTHI APYTHUX MPU aHAIU3E PE3yJIbTaTOB AESATEIbHOCTH;
NPUHUMATh ce0sl, MTOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTHI IPYTHUX MPU aHAIU3E PE3YIBTATOB JEATEIIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIMOKH.

B mpouecce HOCTHKEHUSI JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MPOTrpaMMbl IO
dbu3uKe 11 YpOBHS CpeIHEro 00111ero o0pa3oBaHus y 00yUJaroIIuXCsi COBEPIICHCTBYETCS
HYMOLIMOHAJIBHBIN HWHTEIJIEKT, Mpearoiaraloinii coOpMUPOBAHHOCTh: CaMOCO3HAHUS,
BKJIFOYAIOLIETO CMOCOOHOCTh IOHUMAaTh CBOE DSMOILMOHAIBHOE COCTOSHUE, BHJIETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHON C(hephl, OBITh YBEPEHHBIM B ce0¢€;



CaMOpETyJMPOBAaHUSA, BKJIIOYAIOMIET0O CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJACHHUE, CIIOCOOHOCTh aanTHUPOBATHCS K AMOIMOHATBHBIM
WU3MEHEHUSIM U NPOSBIISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEW MOTHBALINH,
BKJIFOYAIOIIEH CTPEMIIEHUE K JTOCTHXKEHUIO LIEJIH U YCIIEXY, ONITUMU3M, NTHULIUATUBHOCTD,
YMEHUE JEUCTBOBATh UCXO/ U3 CBOMX BO3MOKHOCTE;

SMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh ITOHHMAaTh SMOILMOHAIBLHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €T0 MPU OCYIIECCTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTHh BBICTPAWBATH OTHOIICHHS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TIPUMEpPAX pPOJIb W MeCTO (GU3MKH B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHbI MHUpa, B PAa3BUTUH COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JEATEIHHOCTHU JTIOJICH;

YUUTHIBATh  TPAHUIBI ~ NPUMEHEHUS  M3YYEHHBIX  (PU3UYECKUX  MOJIEJICH:
MaTepHaNbHas TOYKA, WHEpIMAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeEJoO,
UJICAIBHBIN Ta3, MOJEIW CTPOCHUS Ta30B, XKUJIKOCTEW MU TBEPIBIX TEJ, TOYCYHBIN
AIIEKTPUUCCKUH 3apsi MPY PeIICHNH (PU3NISCKUX 3a/1aY;

pacrio3HaBath (U3MUECKUE SABJICHUS (TIPOIECCh) M OOBICHITH WX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KMHETHUYECKOM TEOPUH CTPOCHHS BEIIeCTBA M
ANICKTPOJIMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKCHHE,
CBOOOJIHOE TIAZCHUE TEIN, NBIKCHHE TIO OKPY)KHOCTH, WHEPIUS, B3aUMOJCHCTBHE TE,
i dy3usi, OpOyHOBCKOE JABIKCHHE, CTPOCHHUE KUIKOCTEH M TBEPABIX TEJl, N3MCHEHHUE
o0béMa Ten mpu HArpeBaHWM (OXJAXKICHHH), TEIUIOBOE pPABHOBECHE, HCIApEHUE,
KOHJICHCAIWs, TJIaBJICHUEe, KPUCTAIUTU3AIIMS, KUTICHUE, BIIAXXHOCTh BO3/1yXa, TOBBIIICHUE
JABJICHUS Ta3a MPHU €r0 HarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXKIY HapamMeTpaMu
COCTOSIHHSI Ta3a B M30TIPOIIECCaX, dICKTPU3AINS TEJl, B3AUMOICHCTBHE 3aps/IOB;

OMHCHIBATh MEXAaHUYECKOE JBIKEHUE, WCMONb3yd (U3UUECKHUE BEIIUYUHBI:
KOOpJIMHATA, MyTh, TIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tema, Cuja, UMITYJIbC
Tela, KUHETHUYECKas DJHEPrus, TOTCHIMAbHAS »JHEPrus, MeXaHWdeckas paboTa,
MEXaHUYeCKas MOIIHOCTb;

Py ONMHCAaHWU TPABWIBHO TPAKTOBAaTh (HU3UYCCKUN CMBICT HCIOJIb3YEeMBIX
BEITUYMH, WX OOO3HAYCHUS W EIUHUIILI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(bU3NYECKYI0 BEIMUHUHY C IPYTUMH BEIMUYNHAMU;

OIMKMCHIBATh U3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, MCIIOIL3YS
bu3nYecKue BEIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsas KHHETHYeCKash dHEPTUs
Xa0TUYECKOTO  JBMKEHHUS  MOJIEKYJ, CpeIHEKBaJpaTU4YHAs CKOPOCTh  MOJEKYI,



KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI HEprusi, padora raza, Kod(QQUIMEHT MOJE3HOrO
JEUCTBUS TEIJIOBOTO JBUraTeNs; MPU OMHCAHUM TMPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJT HCIIOJB3YEMbIX BEIMYWH, WX OOO3HAYEHUS W CIUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUMHY C APYTUMU BETUYUHAM;

ONKCHIBATh HW3YYEHHBIE 3JEKTPUUYECKUE CBOMCTBA BEIIECTBA U JIJIEKTPUUYECKHE
ABJICHUST (MPOLECCHI), HCMOIb3Yysl (PUINYECKUE BEIUYMHBL DJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE T0JI€, HAMPSXKEHHOCTh MOJIA, MOTEHIMAN, PA3HOCTh MOTEHIMAIOB; MpU
ONHUCAaHUM MPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIWYUH, UX
0003HAYCHHUS U €JUHHIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JAPYTMMH BEIUYMHAMU; aHAJTU3UPOBATH (U3HUECKUE MPOLIECCHl U SBICHMUS,
UCIIOIB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIUIBL: 3aKOH BcemupHoro Tsarotenus, I, I u 111
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHHS MEXaHWYECKOM DSHEpPruM, 3aKOH COXpaHEHUs
UMITYJIbCA, PUHITUI CYTIEPIIO3UIIUN CUJI, IPUHIIUI PABHOIIPABUS MHEPLIHUAIbHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO0 CTPOCHHS BELIECTBA, T'a30BbI€ 3aKOHBI,
CBS3b CpPEIHENW KUHETUYECKOW PHEPrHM TEIUIOBOTO JIBMKEHUS MOJIEKYJ C aOCOJIFOTHOM
TEMIIEPATYpPOil, MEPBbIM 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO
3apsna, 3akoH KyJoHa, mpu 3TOM pa3iauyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIIOBUA (IPaHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIMIBI JACHCTBUS MAIIMH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB;

pasnuyaTh YCIOBUS UX 0€30MaCHOTO UCIIOJIb30BAHMS B IOBCETHEBHOM JKU3HH;

BBINIOJIHSATH 3KCIEPUMEHTHI 110 MCCIEI0BAHUIO (PU3HYECKUX SBJIICHUIA U MPOLIECCOB
C HCMOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HU3MEPEHUM, Mpu ITOM (HOPMYIUPOBAThH
npoOiemy/3agady W THUIIOTE3y YYEOHOro OJKCIIEpUMEHTa, COOWpaTh YCTAHOBKY U3
MPEII0KEHHOTO 000PYyI0BaHMUSI, IPOBOJAUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE M3MEpEHUsT (PU3NYECKUX BEIUYWH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIM CMOCOO HM3MEPEHUS W UCIOJIb30BaTh W3BECTHBIE METOMbI
OLIEHKH NOTPELIHOCTEN U3MEPEHNN;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIMUYUHAMH C UCIOJIb30BAHUEM
PSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATHh YCTaHOBKY, (PMKCUPOBATH PE3yJIbTaTh
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOMUL U TpaduKoB, AeaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOro TpyAa NPy NPOBEIECHUN UCCIIEI0BAHUM B paMKax
y4eOHOr0 3KCHEepUMEHTa, Y4eOHO-UCCIIEOBATENbCKON U MPOEKTHON AESITENbHOCTU C
UCITOJIb30BAHUEM M3MEPUTEIHLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THbIe 3aJa4d C SIBHO 33JaHHOM (DU3MYECKON MOEINbI0, HCIONb3Ys
bu3nueckue 3aKOHbl U TPUHIUIBI, HA OCHOBE aHalIM3a YCIOBHUS 3aJladyd BBIOMpATh
(bU3NYECKYI0 MOJICITb, BBIJICIATH (PHU3NYECKUE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIC TS
e€ peunieHus, MPOBOJUTH PACUETHl U OLEHUBATHh PEATBHOCTH MOJYYEHHOI'O 3HAYCHUS
(U3NIECKON BEITMYHMHBI,



pelaTh KauyeCTBEHHbIE 3aJauyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PpAaCCyX IEHUW C ONOpOM Ha HW3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

MCIIOJIB30BaTh TPH PEIICHHH YYEeOHBIX 3a/lad COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU JIsl TIOMCKA, CTPYKTYPUPOBAHHUS, HWHTEPIPETAlMM U MPE/ICTABICHUS
y4eOHON 1M Hay4YHO-TIOMYJIAPHON MH(MOpPMAIK, TOJIYYSeHHONW U3 Pa3IUYHbIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIy4aeMy10 HH(POPMAIIHIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHHUKHU U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B TOBCEAHEBHOM >KU3HU IS
obOecrieueHrs O€30MACHOCTHM TIpU  OOpallleHuH ¢ TNpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 3J0pOBbSi U COOJIOJICHUS HOPM SKOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOLIEH CpeE;

paboTaTh B IPYIIE C BBHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, MIIaHUPOBAThH
paboTy Tpynmbl, palMOHAIBLHO paCHpeneNsiTb OOS3aHHOCTH U IJIAHUPOBATH
JEATEIIbHOCTh B HECTAaHJAPTHBIX CUTYyallUsAX, aJCKBAaTHO OLICHMBATH BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIIbI B PEIIEHUE pacCMaTpUBaeMOM TPOOJIEMBI.

Conep:xanue 00pa3zoBaHus

Pazges 1. ®u3uka 1 MEeTOAbI HAYYHOI'0 NIO3HAHUA

dusnka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUS OKPYKAIOLIETO MUPA.
Ponb a3kcnieprMeHTa U TEOpUH B MPOLECCE MTO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (DU3UKE.
MonenupoBanue puU3NUECKUX ABJICHUN U mTpolieccoB. Hayunble runores3sl. @uznyueckue
3aKOHBI M TEOpUU. ['paHUIIbI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [TpuHInn
cootBeTcTBUS. Poiib 1 MecTo pu3uku B HGOPMUPOBAHUM COBPEMEHHON HAYUYHOUN KapTHUHBI
MUpa, B MPAKTUIECKON JIeATeTbHOCTH Jitoiei. JleMoHCcTpaliuu AHaIOTOBbIE U IM(PPOBHIE
U3MEpUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemartuka

Mexannueckoe nBuxeHrne. OTHOCUTENIBHOCTh MEXaHUYECKOTO IBMkKeEHUA. CucremMa
orcuéra. Tpaekrtopus. [lepemenienue, ckopocTh (CpeaHsiss CKOPOCTb, MTHOBEHHAs
CKOPOCTb) U YCKOPEHHE MATEPUATIbHON TOUKHU, UX MPOEKIUUA HA OCH CUCTEMBbI
koopauHaT. CiioKeHue MepeMEIeHUN U CII0KEHHE CKopocTell. PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHUE. ['paduku 3aBUCHUMOCTH KOOPJMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTU U MEPEMEILICHHS MAaTEPUAJIbHON TOYKU OT BPEMEHH.
CBoOomHOe mazieHne. Y CKopeHrue cBo00THOTO najieHust. KpuBoinHEHOE TBUKEHNE.
JIBHkeHHe MaTeprabHOM TOYKH IO OKPYKHOCTH C IOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO.



VYri10Bast CKOpOCTH, JINHEWHAs CKOpOCTh. Ileproa u yactota oOpaieHus.
[{eHTpOCTpEMUTENIBHOE YCKOpPEHHE. TeXHNYECKUE yCTPOUCTBA U IPAKTUIECKOE
IIPUMEHEHUE: CIIUAOMETP, ABUKEHUE CHAPAIO0B, LIENIHBIE U PEMEHHBIE IIEpeIauH.
JemoncTpaunu Mozens CUCTEMBI OTCUYETA, WILTFOCTPALIMS KUHEMATUYECKUX
XapaKTepUCTUK ABMKeHUs. [IpeoOpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX
MexaHu3MoB. [lajgenue Ten B Bo3ayxe U B pa3peskeHHOM IpocTpaHcTBe. Habmonenue
JBUKEHUS TeJa, OPOILIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTANIbHO. MI3MepeHue
yCKOpeHHs cBOOOAHOTO naienus. HamnpapieHue CKopocTy Mpu ABUKEHUU 110
OKPYKHOCTHU. YUEHHUUECKHI SKCTIEPUMEHT, JabopaTopHbie padboTsl U3ydenue
HEPAaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.
HccenenoBanre COOTHOMIEHUS MEXKAY ITyTMH, IPOMJAEHHBIMA TEJIOM 34
IIOCJIEA0BATEIBHBIE PABHBIE IPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBHKEHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOW HYJIIO. M3ydueHne NBHKEHUS 1IapUKa B BA3KOU
KUAKOCTH. V3ydyeHne NBUKEHUS Tella, OpPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamMuka

[Ipunuun otHOcuTenpsHOCTH [ anmies. [lepBeiit 3akoH HeroToHA. IHEpLManbHbIe
cucreMsl orcuéra. Macca tena. Cuna. [IpuHumn cynepno3unuu cuwit. Bropoii 3akoH
Hprorona s MarepuanpHOM TOUKU. Tpernii 3akoH Hbr0TOHA 1T MaTepUAIbHBIX TOUYEK.
3akoH BceMupHOro tarorenus. Cuna tsoxectu. [lepBas kocmuueckast ckopocts. Cuiia
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buasl TpeHus (okos, CKOJIbKEHUS,
kaueHus). Cuna tpenust. Cyxoe TpeHne. Cuita TpeHHs CKOJIBKEHUS U CHJIA TPEHHUS
nokosi. Koappuunent tpenus. Cuna cConpoTUBIEHUS NPU JBUKEHUHU Tela B )KHJIKOCTU
wnu rase. [loctynarenbHoe U BpalaTeabHOE IBH>KEHHE a0COIIOTHO TBEPOTO Tea.
MOMEHT CHIIBI OTHOCUTENBHO OCH BpalieHus. [1nedo cuiibl. Y cnoBus paBHOBECUS
TBEPIOTO TeNa. TeXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE MPUMEHEHHNE: OIINITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB. /[eMoHcTpannu SBnenne nnepuuu. CpaBHeHue
Macc B3auMOJICHUCTBYIOINX Tell. Bropoit 3akoH HetoToHa. M3Mepenue cuit. Cnoxxenue
CHJI. 3aBUCUMOCTB CHJIBI yIpyrocTH oT aedopmannu. HeBecomocTs. Bec tena npu
YCKOPEHHOM NoAbEME U MajieHnd. CpaBHEHHUE CHIT TPEHMS MIOKOSI, KAUEHUSI U
CKOJIBXKEHHUSI. Y CJIOBHSI PaBHOBECHS TBEPIOTO Tena. Buapl paBHOBECHs. YUEHUUECKUN
HKCIIEPUMEHT, J1abopaTopHbie padboThl M3yueHne nprxenust Opycka 1o HaKJIOHHOH
11ockoctu. MeceeroBanyue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pe3nHOBOM 00paslie, OT ux Aepopmanuu. MccnenoBanue yciaoBuil paBHOBECHs TBEPAOTO
T€J1a, UMEIOLIEr0 OCh BPAILIEHMUS.

Tema 3. 3aKOHBI COXpaHEHHS] B MEXAHHUKE

NMiynbc MaTepuanbHON TOYKH (Tena), CMCTEMbI MaTepUalIbHbIX ToueK. Mmmyibe
CUJIbI 1 U3MEHEHUE UMITYJIbCA TeJIa. 3aKOH COXPAHEHUS UMITYJIbca. PeakTnBHOE
nBrkeHue. Pabota cuibl. MonmHoCTh cuiibl. KuHeTnueckas sHeprus MaTepraibHOM
Touku. Teopema 00 M3BMEHEHUN KUHETUYECKOM 3Hepruu. [loTeHnnanbHas sueprus.
[ToTenmmanbHas sHeprus ynpyro aeopMUpoBaHHOMN NpykuHbL. [loTeHIIManbHasA
SHeprus Tena BOIu3K noBepxHocTu 3emin. [loTeHranpHple 1 HeMOTEHIIUAIBHBIE CUJIBI.
CBsi3b pabOThI HETIOTEHIIMAIBHBIX CHJI C I3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHNYECKON S3HEPTUU. YIIPYTHE U HEYNPYTHUE CTOJKHOBEHHS.
TexHn4eCcKkre yCTpOMCTBA U IMTPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOIIEP, TPYKUHHBIN
NUCTOJIET, ABMKEHHUE pakeT. JleMoHCcTpanyy 3aKOH COXpaHEHUs UMITyJbca. PeakTnBHOE
neuxeHue. [lepexon noTeHManbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.



Yyennueckui IKCIEPUMEHT, JlabopaTopHbie padoThl M3yuenue abCcomoTHO HEYTIPYTOro
yAapa ¢ IOMOIIBIO ABYX OJMHAKOBBIX HUTSAHBIX MasATHUKOB. MccienoBanne CBsA3U
paboOThI CHIIBI C K3BMEHEHUEM MEXaHWYECKOM SHEPTUu Tejla Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipuasi Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. OCHOBBI MOJIEKYISIPHO-KUHETHYECKON TEOPUU

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHnoBckoe neuxenue. Juddysusa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHULL BEIeCTBA. MOJENN CTPOCHHMS Ta30B, KUIAKOCTEU U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pa3mMepbl MOJIEKYI.
KomnuectBo BemecTsa. [locrosinaas ABoraapo. TennoBoe paBHoBecue. Temneparypa u
e¢ uzmepenue. [lkana remneparyp Llenscusi. Moaens uaeansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYISIPHOKUHETHUECKON TEOPHH UCAIBHOTO Ta3a. AOCOIIOTHAsS
TEMIIEpATypa Kak Mepa CpeIHE KHHETUYECKON YJHEPTUH TEIUIOBOTO IBUKEHUS YACTHII
raza. [lIkaia temneparyp KenbBuna. ['a30BbIe 3aKOHBI. YpaBHEHUE MeHeneeBa—
Knanelipona. 3akon JlasieToHa. M30mponecchl B uacalbHOM ra3e ¢ HOCTOSSHHBIM
KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacTaBieHrne U30IPOIIECCOB: U30TEPMA,
u30xopa, n306apa. TexHuueckue yCcTpoicTBa U NpakTUUIECKOE NPUMEHEHHUE: TEPMOMETP,
Oapometp. [lemonctpanuu OnbIThI, 10Ka3bIBAIOLINE TUCKPETHOE CTPOECHUE BEILIECTBA,
¢doTtorpaduu MOJIEKyJI OpraHMUECKUX coeqUHEHUH. OnbIThI 10 AUPPY3UH KUAKOCTENH U
ra3oB. Monenbs OpoyHOBCKOro nBuxkeHus. Moaens onbita llITepHa. OnbIThl,
JIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIJISIPHOTO B3aUMOAECHCTBUA. Mozens,
WJUTFOCTPUPYIOLIAs PUPOAY JABJICHHS Ta3a HA CTEHKHU cocyna. OnbITHI,
WJUTIOCTPUPYIOLIME YPABHEHHUE COCTOSHUS UAEATBHOTO ra3a, N30MPOLECCHI.
VYyeHndeckuii 3KCIIEpUMEHT, J1abopaTopHblie padoThl OnpeieeHue Macchl BO3ayxa B
KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI, IABJICHUS U TEMIIEPATypPhI
BO3/yxa B Hel. MccnenoBanue 3aBUCHMOCTH MEXKAY MTapaMeTPpaMHu COCTOSTHUS
pPa3peKEeHHOTO ra3a.

Tema 2. OCHOBBI TEPMOAMHAMUKHI

Tepmonnnamuueckas cucreMa. BHyTpeHHss1 SJHEPrUsi TEPMOJAUHAMUAYECKON
CUCTEMBI U c11ocoObI €€ n3MeHeHus. KonmuecTBo TernoTsl U pabota. BHyTpeHHss
SHEPI'Us OJHOATOMHOIO UACAIBHOIO ra3a. Buasl Teruionepesayu: TeraonpoBOIHOCTb,
KOHBEKIIUA, U3JIydeHue. Y JebHas TeINIOEMKOCTD BelecTBa. KOMM4ecTBO TENIOTHI IIPU
terionepenayde. [loustue 06 aquadaTHOM nporiecce. [lepBblil 3aK0H TEPMOAMHAMUKH.
[IpumeHeHune nepBoro 3ak0Ha TEPMOJIMHAMUKH K n3orpoleccam. ['papuueckas
MHTEepHpeTanus padoTel ra3a. Bropoit 3akon Tepmoaunamuku. HeoOpatumocTsb
MPOLIECCOB B pUpoAe. TennoBbie MaIMHbIL. [ [pUHIMITBI IEUCTBUSA TEIUIOBBIX MAILIMH.
[IpeobpazoBanus I3HEPTUH B TEIIOBBIX MamnHax. KoadpuimeHT mnojae3Horo aemcTBus
tersioBoi MamuHbl. ki KapHo u ero ko3 guiueHT noje3Horo 1eicTBUs.
DKOJIOrMYecKre NpoOJieMbl TEIIOIHEPTETUKH. TeXHUYeCcKue yCTpOMCTBA U
PAaKTHYECKOE MPUMEHEHHE: IBUTaTeNIb BHYTPEHHET 0 CrOpaHusl, ObITOBON XOIOAMIBHUK,
KOHAULUOHED. [lemoHcTpannu M3MeHeHe BHYTPEHHEN SHEPTUU TEJIa PU COBEPILLICHUN
paloThI: BUIET MPOOKHU U3 OYTHUIKM MO IEUCTBUEM CKATOTO BO3/AyXa, HarpeBaHUe
3¢upa B JaTyHHOU TpyOKe MyTEM TpeHus (BuAeogeMOHCTpanus). MizmeHnenue
BHYTPEHHEH dHEPTHUM (TeMIepaTypbl) Tena npu temtonepenayde. OnsIT mo aaunadbatHoMy
paciMpeHnIo Bo3ayXa (OIbIT ¢ BO3AYIIHBIM OTHUBOM). Mojienu napoBoii TypOUHBI,



JBUTaTelIsl BHYyTPEHHETO CTOPAHMS, PEAKTUBHOTO JBUraTelIsA. Y YCHHYECKUN
IKCIIEPUMEHT, JJabopaTopHbie padoThl M3Mepenue ynenpHoM TeroémkocTr. Tema 3.
Arperatsble cocTosiHus BelecTBa. da3obie nepexos! [TapooOpazoBanue u
KoHAeHcauus. Mcnapenue u kunenue. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. HachlmeHHsblil nap. Y aenpHas TemioTa napooopa3oBaHusi. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUs OT faBieHus. TBépaoe Teno. Kpucranmuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KprucTauioB. XKnuakue kpuctaiisl. COBpeMEHHbIE
Matepuaisl. [naBnenne u kpucrammsanys. Y AesbHas TEIUIOTa IUIABJICHHUS.
Cybnumarus. YpaBHeHHE TEIJIOBOTO OanaHca. TeXHUYecKrue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTUH
IIOJIyYEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HaHOTeXHONOruu. JleMmoHncTpauu CBOKCTBA HACHIIEHHBIX apoB. Kunenue npu
NOHIKEeHHOM JaBieHnu. CriocoOsl n3MepeHus BiaxkHoctu. Habmonenne HarpeBanus u
IIJIABJICHUS] KPUCTAJUIMYECKOTO BEMIECTBA. [[eMOHCTpanyst KpUCTaIOB. Y YeHUYECKHM
HKCIIEPUMEHT, JJabopaTopHbIe pabOThI MI3MepeHre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

Pa3zgeu 4. JiaekTpoanHaMuKa

Tema 1.

DneKTpocTaThKa DIEKTpU3aLMs Tell. DIEKTpUIeCcKuil 3apsaa. JBa Buaa
IIEKTPUYECKUX 3aps0B. IIpOBOIHUKH, TUINEKTPUKU U IOJyIIPOBOJHUKH. 3aKOH
COXpaHEHUs EKTPUUECKOro 3apsaa. Bzanmoneicreue 3apanoB. 3akoH Kyiona.
ToueuHslil NEKTPUIECKUI 3apal. DaeKkTpudeckoe nojue. Hanpspk€HHOCTH
ANEKTPUYECKOro NoJi. [I[pruHIMI Cynepno3uuny 3JIEKTPUIECKUX TToNeH. JInaumn
HaIpPsHKEHHOCTH 3JIEKTPUUECKOT0 NoJis. PaboTa chil 351IeKTpOCTaTUYECKOTO TOJIS.
[Torenunain. PazHocTs nmoTeHnnanos. [IpOBOJHUKY U AUDIEKTPUKH B
3JIEKTPOCTATUYECKOM ToJIE. [[nanekTpuueckas MpOHUIAEMOCTb. DIEKTPOEMKOCTD.
Konnencatop. DIeKTpOEMKOCTB INTIOCKOTO KOHAEHCATOPa. JHEPIUs 3apsHKEHHOTO
KOHJIEHCAaTOpa. TeXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: IIEKTPOCKOII,
3IIEKTPOMETP, IEKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHHE AIEKTPONPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IpUHTEDP. JleMoHCcTpaunu
Y CTpOUCTBO U MPUHLKUII IEUCTBUSA dJIeKTpoMeTpa. B3auMoiericTBre HasIeKTPU30BaHHbBIX
TeJ. DIEKTPUUECKOE I0JIE 3apsKEHHBIX Tell. IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM I10JIE.
DnekTpocTaTuyeckas 3auuTa. JJu3IeKTpUKY B 3JIEKTPOCTATUYECKOM IT0JIE. 3aBUCUMOCTh
AIEKTPOEMKOCTH IUNIOCKOTO KOHJIEHCATOPA OT IUIOLIAAH IIJIACTUH, PACCTOSTHUS MEXKIY
HUMU U AUDJIEKTPUYECKON IPOHULIAEMOCTH. DHEPI U 3apsSHKEHHOTO KOHIEHCATOPA.
VYyeHndeckuil SKCIIEpUMEHT, J1adopaTopHbie padboThl M3MepeHue 351eKTpOoEMKOCTH
KOHJIEHCaTOopa.

KaﬂeHHapHO-TeMaTquCKOG INIAHUPOBAHHUE

No Tema

n/ pa?el;i? 1 Peanu3anus Kouu

m YPOKOB BOCITUTATEIILHOTO YecTB
MOTEHIMANA ypoKa 0




(BUIBI 1 OPMBI
JEATEIIbHOCTH )

qacoB

dusznyeckad 3amayva.
Knaccuduxanusianay. [IpaBuia

Y IIPUEMBI PEIICHUS
(du3znyecKux 3a/ad.

Kunemarunka, qmuaamuka.20

Pemenue 3agay mo KHHEMAaTUKE
MAaTEPUAIbHON TOUKHU.

Pemenune 3a1a4 Ha onpeeneHue
CKOPOCTH
Y YCKOPEHUSI.

Perenne 3ama4 Ha paBHOMEPHOE U
paBHOIIEPEMEHHOE JIBIDKEHUE.

Pemenne 3amad Ha 3akoHBI HeI0TOHA.

Pemenue 3aJa4 Ha ABHKCHUC
MaTepI/IaJIbHOﬁ TO4YKH, CHCTCMBI
TOYCK, TBCPAOIro TCjia IoJ

JIEUCTBUEM
HECKOJIbKUX CHJI.

Pemenue 3aJa4 Ha OCHOBHBIC 3aKOHBI
JUHAMHKH.

3akonbl coxpanenus 10

3HAKOMCTBO C IpUMEPaMU
pELICHUS OTMMITNAIHBIX 33724
PaliOHHOTO U JIp.ypOBHEM, HA

3aKOH COXPaHEHUS
UMITYyJIbCA.

3HAKOMCTBO C IPUMEPAMU PELICHUS
OJIMMITHAIHBIX 3a]a4

PaliOHHOTO UAP.YPOBHEH,

paboTy U MOITHOCT.

10.

Pemenue 3a1a4 Ha 3aKOH COXPaHECHUS
VMMITYJIbCA U DHEPTHH.

Craruka 8

11

PasHoBecue tei. [lepBoe ycnoBue
paBHOBECHS TBEPAOIO TENA.

12

Bropoe ycioBue paBHOBecHs TBEPIOTO
TeNa.

MKT 32




13

Pemenue 3anay Ha onucanue
MOBEACHUSA UI€ATTbHOTO Ta3a:
- OnpenienieHue CKOPOCTU MOJIEKYI,

- OcHoBHOe ypaBHeHne MKT,
- XapakTepUCTUKU COCTOSIHUS T'a3a B
U30Ipoleccax.

14,

Pemenue 3ana4u Ha cCBOMCTBA
MapOB: UCIIOIb30BaHUE
ypaBHeHUsI MeHeneeBa —

KnaneiipoHa,
XapaKTePUCTUKA KPUTUUECKOTO
COCTOSIHHSI.

15.

['padpuaeckue 3aqaun Ha TA30BEIC
3aKOHBI.

16.

Pemenue 3amau Ha onpeneneHue
XapaKTEPUCTHUK BIAXKHOCTH BO3]IyXa.

Tepmoaunamuka 30

17.

Buytpennss sneprus. Pabota B
TEPMOTMHAMHUKE.

18.

KonnyecTBO TEIIOTHI.

19.

TemmoBrwlie ssBeHUd. Pemenne
KOMOMHHUPOBAHHBIX 3a7a4 HA
MIEPBBIM3aKOH TEPMOJUHAMUKHU

20.

Pemenne 3amay Ha TEIUIOBBIE
JIIBUTATEIIN.

OnekrpocraTrka 20

21.

Pemenue 3amau Ha 3akoH KyJsioHa.

22.

Pemenue Ha pacucT HAPAKCHHOCTHU
QJICKTPHYCCKOI'O ITOJIA.

23.

Pemenue 3amau Ha npuHIKAT
CYTEPIIO3ULINU TIOJIEH.

24,

Pemnenune 3aganunt EI'D
HToroBoe 3aHsartue.

ol o1 o1 Ol

HUtoro
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