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IHosicHuTeIbHAA 3aIHCKA
HopmatuBHas 6a3a pa3padoTrku padoueil nporpamMmbi:

Jlannasi pabouas mporpaMma OpUEHTHpoBaHa Ha ywammxcsa 10 kiaccoB u
peanusyercsl Ha OCHOBE CIEAYIOIIUX JTOKYMEHTOB:

1. ®enepanbubiii 3akoH Poccuiickoit denepamuu ot 29 aexabps 2012 r. Ne
273-D3 «O06 obpazoBanuu B Poccuiickoit degeparumy;

2.DenepanbHbli  TOCYIAPCTBEHHBIM 00pA30BATENbHBIN CTaHIAPT CPEAHETO
oOmiero o0pa3oBaHUs, YTBEPXKACHHBIN MPUKa30M MMHHCTEpCTBA OOpa3oBaHUs U
Hayku Poccutickort @eaepammum ot 17 mexadbps 2010 1. Ne 1897, ¢ u3aMeHeHusIMH,
BHECEHHBIMU TIpUKa3oM MuHucTepcTBa o00Opa3oBaHus M Hayku Poccuiickoi
®enepaunu ot 31 nexadbpsa 2015 r. Ne 1578;

3.DenepanbHplii MEpeUeHb YUYEOHUKOB, PEKOMEHIOBAHHBIX (JIOIMYIIEHHBIX )
MunucrepcTBoM oOpa3zoBanus U Hayku Poccuiickoit denepanyiu K UCIOIb30BAHUIO B
o0Opa3oBaTebHOM Ipoliecce B 00111e00pa30BaTEIbHBIX IKOIAX;

4. TlpumepHas rporpamma o (Qpu3uKe;

5. ABtopckas nporpamma 1o ¢usuke H.C.Ilyproimesoit;

6.0cHoBHas oOpas3oBaTenbHasi IMporpaMMa CpelHero oouero oOpa3zoBaHUS
MBOY «I'opensckas COL»

YMK, Ha 0oCHOBE KOTOPOI'0 COCTABJIEHBI padoyasi mporpamMmma.

®usuka. bazoseiii ypoenb IlypeimeBa HC., Baxeesckas H.E., HMcae [.A.
NzparensctBO « IPODA» 2017 1.,2020r., yueOnuk aist 10 kiacca

Ceeaenus 0 cocrtaBureJie padoueil MporpaMMel.

CocraButens paboueit mporpammbl  ABneeBa M.B., yuutenr mnepBoit
KBAIM(PUKALIMOHHOMN KaTErOpuu.
Cneunduka nporpaMmel.

Heau nzyuenus ¢pusuku B 10 kiacce caeaywimmue:

* popmupoBanue y oOy4aromuxcs YMEHHUs BHJETh U IMOHUMATh I[EHHOCTh
oOpa3oBaHMsl, 3HAYMMOCTh (PU3MUECKOrO 3HAHUSA JUIS KaXJAO0ro 4YesloBeKa,
HE3aBHCHUMO OT €ro npo(ecCHOHALHON AESITENbHOCTH; YMEHUN pa3indarh (akThl U
OIICHKH, CPAaBHUBATh OLICHOYHBIE BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK,
dbopMynpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* hopmupoBaHue y 00yUaIOIUXCS LEJIOCTHOTO MPEACTABICHUSI O MUPE U POJIU
(GU3MKN B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MUpPA; YMEHUs
OOBSACHATH MOBEICHHE OOBEKTOB U MPOLIECCHl OKPYKAIOIIEH NeHCTBUTEIBHOCTH —
IIPUPOAHOM, COLUAIBHOM, KYJIbTYPHOU, TEXHUUYECKOU CPEAbl, UCIOJIb3Ys I 3TOrO0
(buznyecKue 3HaHUS;

* IpUOOpEeTeHNE 00YUYaIOIIUMHKCS OMbITA PA3HOOOPA3HON NEATENBLHOCTH, ONbITA
MO3HAHUS M CAMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHTHOCTEH),
MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [UIsl PAa3IUYHbIX BUIOB JEATEIbHOCTH, —
HABBIKOB DEIICHUS TPOOJIeM, TPUHATUS pEIIeHUl, MOMCKa, aHalu3a U 00paboTKU
nH(pOopMaIuu, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUN, COTPYAHIUYECTBA,
3¢ (eKTUBHOTO U 0€30MaCHOTO UCIIOJIb30BAHUS PA3IMUHbBIX TEXHUYECKUX YCTPOICTB;

* OBJAJICHUE CHUCTEeMOW HAy4yHBIX 3HAaHUH O (U3NYECKUX CBOMCTBAX
OKpY>Karoliero mupa, 00 OCHOBHBIX (U3MYECKHMX 3aKOHAX M O Clocodax HX
WCIIOJIb30BaHUS B MPAKTHYECKOW KU3HH.



Wnewn, 3amoxeHHbIE B COAEpKaHWH Kypca (U3UKM OCHOBHOW IIIKOJIBI, B
JAHHOM Kypce MOJy4aroT CBOE Pa3BUTHE.

B cooTBeTcTBUU C HAeell reHepaaM3anMU y4eOHOrO Marepuaia B KayecTBE
CTEPKHSI BBICTYNAIOT (pU3MUECKUE TEOPHH Kak (yHAaMEHTalbHbIC, TAK U YACTHBIE.
VY4eOHblit MaTepuan oObeUHEH BOKPYT (PYH/IaMEHTAIIbHBIX TEOPUH, YTO OTPAKEHO B
oOIel CTpyKType Kypca: KilaccHueckass MEXaHHMKa, MOJEKyJspHas (usuka,
AIEKTPOJMHAMUKA, KBAHTOBasA (PU3MKa U 3JIeMEHThI acTpopu3uku. COOTBETCTBEHHO,
Ha TEPBBIX YPOKaX ydalluecs 3HAKOMSTCS CO CTPYKTypoH (hu3Mueckoil Teopuw, a
3aTEM Marepuajg pacCMaTpPUBAECTC B COOTBETCTBHM C OTOM  CTPYKTYpOH
(ocHOBaHME — SAPO — CIEACTBUSA). Takol MOJIXOJ MO3BOJIAET YETKO OINPEAECIHUTh
poJb (PU3MUECKOr0o SKCIIEPUMEHTA, B TOM Yucie (yHIaMEHTaIbHOTO, B CTAHOBJICHUU
HAay4yHOTO 3HaHUA, CTAaTyC (PU3NUYECKUX 3aKOHOB, TPAHUIBI MX MNPUMEHUMOCTH,
chopMHpPOBATh y YyYAIIMXCSA 3HAHUWA O METOAAX NO3HAHUSA, O pPOJIU TEOPUH B
CTPYKTYpE Kak (U3UYECKOro 3HaHUs, TAK U METOJIOB ITO3HAHUS.

B ydeOHuMkax u B pabouux TeTpajsx pealn3oBaHa Haesi BAPUATHBHOCTH:
y4eOHBII MaTepuan ACIUTCS Ha JBa YPOBHS — O0OS3aTENbHBIA, COOTBETCTBYIOIIMMA
TpeOOBaHUAM CTaHJAPTa CpeHEro (IOJHOr0) 00I1Iero o0pa3oBaHusl, U MOBBIIIEHHBIH
(BeimenieH B pyOpuky «3a cTpaHUIlaMd YydeOHHKa»), KOTOPBIM H3ydaercs Mpu
COOTBETCTBYIOIIEH MOATOTOBKE YYAIIUXCS U HAJTMYUHA CBOOOIHOTO BPEMEHHU.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHE

Ha uzyuyenue ¢pusuku orBoautcs B 10 kimacce 68 yueOHbIX 4acoB U3 pacyeTa 2
y4eOHBIX Yaca B HEJIEIIO.

Ilnanupyembie pe3yabTaThl
JInyHoCcTHBIE pe3yabTaThl 00yueHus pusuke B 10 kiacce:

* 6 cihepe omuoweHnuil oodyuarowmuxca K cebe, K ceoemy 300p08blo, K
NO3HAHUIO cefsa — OpUEHTAUsl Ha JOCTHKEHUE JIMYHOTO CYACThS, PEaTU3aLUI0
MMO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, NHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTD
U CHOCOOHOCTh K JINYHOCTHOMY CaMOONPEIEIICHNI0, CIOCOOHOCTh CTaBUTh LIENTU U
CTPOUTbH KU3HEHHBIE IJIaHbl; TOTOBHOCTh M CIIOCOOHOCTH 00€CIeUUTh ceOe U CBOUM
OJIM3KUM JIOCTOMHYIO JKM3Hb B TIPOIIECCE CAMOCTOSATEIBHOM, TBOPYECKOW U
OTBETCTBEHHOU JESITEIILHOCTH, K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHUSI, BbIpa0aThIBaTh COOCTBEHHYIO IMO3WIIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-
MOJIUTUYECKUM COOBITHSIM TIPOIIJIOTO M HACTOSIIET0O HAa OCHOBE OCO3HAHUS U
OCMBICJIEHUSI UCTOPUU, NYXOBHBIX LIEHHOCTEW M JOCTHKEHMM HAIIEW CTPaHbl, K
CaMOpPa3BUTHUIO M CAaMOBOCIHMTAHMIO B COOTBETCTBUU C OOIIEUETOBEYECKUMU
LIEHHOCTSIMU M HJeajlaMu TpaXJaHCKOro OOIlecTBa; MPUHATHE U peaTu3alus
IIEHHOCTEHW 370pOBOr0 M OE€30MacHOro o0pasa »KW3HU, OepeKHOEe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHWE K COOCTBEHHOMY (U3MYECKOMY M TCHXOJOTHYECKOMY

310POBBIO;
* 6 cehepe omnowenuit ooyuarowmuxca Kk Poccuu kax k Poodune
(Omeuecmey) — poccuiickass HUACHTUYHOCTh, CIOCOOHOCTh K  OCO3HAHUIO

POCCHICKOI MJACHTUYHOCTH B MOJIUKYJBTYPHOM COLMYME, YyBCTBO NPUYACTHOCTH K
HMCTOPUKO-KYJIBTYPHOH OOITHOCTH pPOCCHUHCKOrOo Hapojga u cyapbe Poccum,
MaTPUOTHU3M, TOTOBHOCTh K CIIy:)KEHUIO OTEUeCTBY, €ro 3allUTe; YBAKEHHE K CBOEMY
Hapoay, 4YyBCTBO OTBETCTBEHHOCTH mepen PoaumHOM, ropoCTH 3a CBOM Kpaii, CBOIO



Poauny, mpouuioe u HacTosiliee MHOTOHAIIMOHANIBHOTO Hapoaa Poccum, yBaxkeHnue
roCyJIapCTBEHHBIX CHUMBOJIOB (repO, duiar, TuMH); (GOpMHUpOBAHHE YBaKEHUS K
pycCKOMY $3bIKY KaK TOCyAapCcTBeHHOMY si3bIKy Poccuiickoit ®enepanuu,
ABJISIIOIIEMYCSI OCHOBOM POCCHUMCKOM HJIEHTUYHOCTH M TJIaBHBIM  (aKTOpOM
HAIMOHAJIBHOTO CaMOOIIPECIICHNsI; BOCIUTAHUE YBAXKEHHS K KYJIbType, S3bIKaM,
TpaAUIIMAM U 00bIYAsIM HapOOB, MpokuBatoux B Poccuiickoit denepanuu;

* 8 cthepe omnowienuii oOyuarwwUxca K 3aKOHY, 20CY0apcmey u K
2PaxrcOancKkomy obujecmey — TPAKIAHCTBEHHOCTh, TpaXIaHCKas  IMO3UIUS
aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYIMOHHBIE TIpaBa M OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBOMOPSIOK,
OCO3HAaHHO TMPUHUMAIOIIETO TPAAUIMOHHBIC HAIMOHAIBHBIE W OOIICUYETIOBEUECKHE
TYMaHUCTHYECKHE U JIEMOKpaTHUeCKHe IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIIECTBEHHO!N >KM3HM, TPU3HAHHWE HEOTUYXKIAEMOCTH OCHOBHBIX MpPaB M CBOOO
YeJIOBeKa, KOTOpbIE TMPUHAJIECKAT KaXKIOMY OT POXKACHHUS, TOTOBHOCTh K
OCYIIECTBJICHUIO COOCTBEHHBIX MpaB W CcBOOOA 0Oe€3 HapyllleHHs TpaB U CBOOOJ
JIPYTUX JIKI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa M CBOOOJBI YEJIOBEKA U
rpakKJaHWHA COTJIACHO OOIIETIPU3HAHHBIM MPUHIIMIIAM U HOPMaM MEXyHApOJIHOTO
npaBa U B coorBerctBuU ¢ KoHcturyumeit Poccuiickoit denepanuu, npaBoBas U
MOJIMTUYECKAsi TPAMOTHOCTh; MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH M OOIIECCTBEHHON MPAaKTUKHA, OCHOBAHHOE HA JHAJIOTE
KyJbTYp, a TAKXKE Pa3Iu4HbIX (POpM OOLIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOETO
MecTa B TMOJHMKYJbTYPHOM MHUpPE; WHTEPUOpH3AIUS IIEHHOCTEH JIEMOKpPAaTUU W
COLIMATbHONW  CONMMIAPHOCTH, TOTOBHOCTHh K JIOTOBOPHOMY  PEryJIHpPOBaHUIO
OTHOIIECHUH B TPYIINE WJIA COIMATBLHON OpraHU3alliK;, TOTOBHOCTh OOYYAIOIIMXCS K
KOHCTPYKTUBHOMY YyYacCTHIO B TIPUHATHU PEIICHWM, 3aTparvBalolIdX IIpaBa M
MHTEPEChl, B TOM YHCIIE€ B Pa3NUYHBIX (opMax OOIIECTBEHHOW CaMOOPTaHU3AINH,
caMOYTIpaBJIeHUs, OOIIECTBEHHO 3HAUYUMOMN NEATEIbHOCTH; MPUBEPKEHHOCTh UJEIM
WHTEpHAIIMOHAIIN3MA, JPYXKOBI, PAaBEHCTBA, B3aMMOIIOMOIIM HAPOJOB; BOCIUTAHUE
YBXUTEIHHOTO OTHOIIEHHUS K HAllUOHATBHOMY JIOCTOMHCTBY JIOJIEH, UX YYBCTBaM,
PETUTUO3HBIM YOCXKICHHUSIM; TOTOBHOCTh OOYYAIOIIMXCS MPOTUBOCTOSTH UJICOJIOTHH
DKCTpEMHU3Ma, HAI[MOHAIM3Ma, KCEHO(MOOWH, KOPPYMINHU, IUCKPUMHHAIIMU TI0
COIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM U JIPyTUM
HETaTUBHBIM COIIMAIILHBIM SIBIICHUSM;

* 6 cghepe ommowienuil 00yHaAOWUXCA C OKPYICAIOWUMU TTHOOLMU —
HPABCTBEHHOE CO3HAHWE W TOBEICHHWE HAa OCHOBE YCBOEHHS OOIIEYEIIOBEYECKHIX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TOBEJACHHUS B TIOJHKYJIBTYPHOM MHUDE,
TOTOBHOCTH W CITOCOOHOCTH BECTH JIMAJIOT C JIPYTUMHU JIFOJIBMH, TOCTUTaTh B HEM
B3aMMOTIOHMMAHMS, HaXOAUTh OOIIWE eI W COTPYAHHYATH JJIS WX JOCTHIKEHUS;
MPUHATHE TyMaHUCTHUYECKUX  IIEHHOCTEH, OCO3HAaHHOE, YBWXKHTEIBHOE U
no0poxenaTelbHOE  OTHOIIEHWE K  JIPyrOMy  4YEJIOBEKy, €ro MHEHHIO,
MHUPOBO33PEHHUIO; CIIOCOOHOCTH K COMEPEKUBAHUIO U (POPMUPOBAHUIO TO3UTHBHOTO
OTHOIIEHUSI K JIIOASM, B TOM YHCJIE K JIMIIaM C OTPAHHMYCHHBIMU BO3MO>KHOCTSIMU
3I0pPOBbSl U MHBANIHUJAM; O€pe’KHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K
bu3nuecKoMy M MCHUXOJOTHYECKOMY 3J0POBBIO IPYTHX JIOJEH, YMEHHE OKa3bIBaTh
MEePBYI0 TIOMOIIL; (OPMHUPOBAHKWE BBHIPAKECHHOW B TIOBEJCHUU HPABCTBEHHOM



MO3WIIMA, B TOM 4YHCIE CIOCOOHOCTM K CO3HAaTeIbHOMY BBEIOOpPY J00pa,
HPAaBCTBEHHOI'O CO3HAHMSI U IOBEIEHUS HAa OCHOBE YCBOCHMsSI OOIIECYEIOBEYECKHX
LIEHHOCTEN U HPABCTBEHHBIX YYBCTB (UECTH, J10JITa, CIPABEIATIMBOCTH, MUJIOCEPAUS U
Apyxenodus); GOpMUPOBAHHE KOMIIETEHIMI COTPYJHHUYECTBA CO CBEPCTHUKAMH,
JIETbMH MJIAQJLIETO BO3pPacTa, B3POCIBIMU B 00pa30BaTENbHOM, OOIIECTBEHHO
MOJIE3HOM, yueOHO-NUCCIIEI0BATENBCKOM, MPOEKTHON U IPYTUX BUJAX IEATEIBHOCTH;

* 8 chepe omnowenuil 00yuarOWUXCA K OKPYIHCalouemy mupy, K HCugou
npupooe, Xy00xcecmeeHHOUl K)yjibmype — MHPOBO33PEHHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKH, 3HAYUMOCTh HayKH, TOTOBHOCTh K HAYYHO-
TEXHHUYECKOMY TBOPYECTBY, BJaJIeHHE IOCTOBEpHON uHoOpMaluein o MepeoBhIX
JOCTH)KEHUSX M OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTb
B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MHpa U OOLIECTBA; TOTOBHOCTh U CIIOCOOHOCTH K
0o0pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTHKEHUU BCEH >KU3HU,
CO3HATEJIbHOE OTHOUIEHHE K HENPEPhIBHOMY OOPAa30BaHUIO KaK YCJIOBHIO YCIIEHIIHON
npodeccuoHaNbHOM K OOLIECTBEHHOM JAESTENBbHOCTH; HKOJIOTMYECKas KyJbTypa,
OepeXHOe OTHOILIEHUE K POIAHON 3eMje, MpUpOAHbIM OorarctBaM Poccum um mupa,
[IOHUMAHUE BIUSAHUA COLMAJIbHO-3KOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHME
IIPUPOJHOM M COLMAIBHOM Cpeabl, OTBETCTBEHHOCTH 3a COCTOSIHME HPHUPOIHBIX
pECYypCOB; YMEHMsS W HAaBBIKM Pa3yMHOI'O IPUPOJONOJIB30BaHUS, HETEPIUMOE
OTHOIIIEHHWE K JEWCTBUSAM, MPHUHOCAIIMM BpEI SKOJIOIMM; NPUOOPETEHHE OIbITa
HKOJIOTO-HAMPABIEHHON  JIE€SATEIbHOCTH; 3CTETHYECKOE OTHOIIEHHWE K  MHpY,
TOTOBHOCTB K 3CTETUYECKOMY 00YCTPOMCTBY COOCTBEHHOTO OBITA;

* 6 chepe ommowenuii odyuarouwuxca Kk mpyoy, 6 cghepe couuanvbHo-
IKOHOMUYECKUX OMHOWIEHUI — yBaXXeHue BceX (OopM COOCTBEHHOCTH, TOTOBHOCTb
K 3alIUTe CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BbIOOP Oyaylel npodeccun Kak myTh
U croco0 peanu3anuu cOOCTBEHHBIX KU3HEHHBIX IMJIAHOB; TOTOBHOCTh 00YYarOUIUXCsl
K TpyIAOBOH Npo(heCCHOHATBHOW JESATENIbHOCTH KaK K BO3MOXKHOCTH Y4acTus B
pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHbIX, OOLICHAIIMOHAIbHBIX
npo0isieM; NOTPeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY W JIIOASIM TPyAad, TPYIOBBIM
JOCTUKEHUSIM, J1T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILIEHHE K
pa3HbIM BHJAAM TPYJOBOW JEATEIbHOCTH, TOTOBHOCTH K CaMOOOCIYXKMBaHHIO,
BKJItOUYasi 00y4eHHUE U BBITIOJIHEHUE TOMAIIHUX 0053aHHOCTEH.

MeTtanpeameTHble pe3yJibTaThI

MertanpenmeTHble pe3ynbTaTthl o0yueHus ¢usuke B 10 kiacce BKIIOYAIOT
MEXMPEIMETHBIC TIOHSATHS W YHUBEpCAJIbHBIC ydeOHBbIC ACUCTBUS (PETYISTUBHBIC,
MO3HAaBaTeJIbHbIE, KOMMYHUKATUBHbIE).

PerynsituBubie YY /|
Buvinycknuk nayuumca:

* CaMOCTOATENIbHO ONPENEATh LEIu, CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE
3aJjauM B 00pa30BaTEIbHOMN I€ATEILHOCTH U )KU3HEHHBIX CUTYaIUsX;

* OLIEHMBATh PECYpPChl, B TOM YHUCJIE BpeMs U APYrHe HEMaTepUalbHbIE PECYPCHI,
HEO0OXOUMBIE I JOCTUKEHHS IIOCTaBICHHON paHee 1eNu;

* COIOCTABIIATh UMEIOIIUECS BO3MOKHOCTH M HEOOXOAUMBIE ISl JOCTUKECHHS 1IeTTU

pecypchr;



* OpraHu30BbIBaTh d(H(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX ISl TOCTHUKCHUS
MOCTABJICHHOU 1IEJIH;
* ONPEIETATh HECKOIBKO MyTEN JOCTUKEHUS MOCTABICHHOW 1IEJIH;
* BBIOMpaATh ONTUMAIbHBIA MyTh JOCTIKEHUS IEeId C ydeToM (PPeKTUBHOCTU
PacXoJI0BaHUsI PECYPCOB M OCHOBBIBAsCHh Ha COOOPAKEHUSIX 3TUKH U MOPAJIH;
* 33JaBaTh MApaMETPbl U KPUTEPUH, IO KOTOPBIM MOYXHO OIPENEIUTh, YTO LEJIb
JNOCTUTHYTA;
* COIOCTABJATH MOJYYEHHBIM PE3YJbTAT JCATEIBHOCTH C MOCTABICHHOM 3apaHee
LIEJIBIO;
* OIICHWBATh TIOCIEACTBUS JOCTMDKCHHS TIOCTABJICHHOW 1€MW B  y4eOHOH
NEeATEeIbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOLIUX JIOJCH.
ITo3HaBaTeabHbIE YY ]I
Buinycknuk nayuumcs:
* KPUTUYECKH OLICHUBATH U HHTEPIPETUPOBATH HHPOPMAIINIO C PA3HBIX MO3UIIMIA;
* pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B UHHOPMAIITMOHHBIX HICTOUHHUKAX;
* HCIIOJIB30BaTh PA3IMYHbIE MOJIEIIBHO-CXEMATUUECKUE CPEACTBA JI IPEACTABICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX MMPOTUBOPEUUIA;
* OCYIIECTBIISATh Pa3BEPHYTHIA MH(MOPMAIIMOHHBINA MOUCK U CTAaBUTh HAa €ro OCHOBE
HOBbIC (yueOHbIC U MTO3HABATEIIbHbBIC) 3a/1a4U;
* UCKaTh U HAXOJUTh 000OIIEHHbIE CIOCOOBI PEIICHHUS 3a/1aY;
* IPUBOJUTH KPUTHUYECKHE apTYMEHThI KaK B OTHOIIEHHWU COOCTBEHHOTO CYXIEHUS,
TaK U B OTHOIIIEHUHM ICMCTBUM U CYKJIEHUN JPYroro;
* AHAJIM3UPOBATH U MTPEOOPA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUNBHIE CUTYAIINH;
* BBIXOJIUTH 3a PaMKH Y4EOHOro MpeaMeTa U OCYIIECTBIATH IleJCHAIPABICHHbBIN
MOMCK BO3MOKHOCTH IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS;
* BBICTpauBaTh WHAUBUIYAJIbHYIO O0OpPA30BATEIIBHYIO0 TPACKTOPHUIO, YUYUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;
* MCHSTHh U YJAEPKUBATh Pa3HbIC MO3UIMU B MO3HABATEILHOU AEATEILHOCTU (OBITH
YYEHUKOM M yuuTeneM; (popMyJIupoBaTh 00pa30BATENIbHBIA 3alpOC U BBIMOJHSITH
KOHCYJIbTAaTUBHBIE ()YHKIIMUA CAMOCTOSITEIHHO; CTaBUTh MPoOIeMy U paboTarh HaJ €e
pELIEHUEM;  yOpaBlATh  COBMECTHOM  IMO3HABATEIbHOW  JEATEIBHOCTBIO U
TOTYMHSTHCSH ).
KommyHnukatuBubie YV |
Buvinycknuk nayuumcs:
* OCYIIECTBJISATH JACJIIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKaMH, TaK U CO
B3pOCJIbIMU (KaK BHYTpU 00pa30BaTEIbHOM OpraHu3alliy, Tak U 3a ee MpeaeaaMu);
* [IPU OCYIIECTBJICHUH TPYIIIOBOM paObOTHI OBITh KaK PYKOBOJIUTEIEM, TaK U WICHOM
MPOCKTHOW KOMaHIbl B Pa3HbIX poOJsix (TEHepaTopoM UJeH, KPUTHUKOM,
WCIIOJTHUTEIIEM, TTPE3CHTYIONIUM U T. 1.);
* Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIAraThb CBOK) TOUKY 3PE€HUS C HUCHOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U TUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;
* pacmo3HaBaTh KOH(JIMKTOTCHHBIE CUTYaIlUU W MPEJOTBPAIIATh KOH(PIUKTHI 0 UX
aKTUBHOM (pa3br;



* KOOPJMHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBHUSIX BUPTYaJIbHOTO B3aUMOICHCTBUS
(WM coueTaHus peaIbHOTO U BUPTYaIbHOTO);

* COrJacoBBIBaTh MO3WIMK YJIECHOB KOMaHJIbl B TMpoilecce paboThl Haa OOIIMM
MPOAYKTOM/pEIICHUEM;

* MPEACTaBIATh MyOJWYHO  pe3yjbTaThl MHIMBHUAYAJIbHOW U  TPYIIOBOMN
NEATEIIBHOCTH KaK Mepesl 3HAKOMOMW, TaK U IEPE] HE3HAKOMOM ay IUTOPUEH;

* MOA0OMpATh MAPTHEPOB IS JEJIOBOM KOMMYHMKAIIMU, UCXOJs W3 COOOpaKeHUU
PE3YNBTATUBHOCTH B3aUMOICHCTBUS, a HE JIMYHBIX CUMITATHIA,

* BOCTIIPUHUMATh KPUTHUECKHUE 3aMEUaHus KaK pecypc COOCTBEHHOTO Pa3BUTHS,

* TOYHO U €MKO (POPMYJIUPOBATH KAK KPUTUUECKHE, TaK U OJI00PUTENbHBIE 3aMeUaHus
B aJIpec IPYTUX JIFOJCH B paMKaX JIEJIOBOU U

o0pa3oBaTeNbHON KOMMYHHUKAIMU, HU30€eras TpH STOM JMYHOCTHBIX OIICHOYHBIX
CYXKICHHUM.

IIpeamerHble pe3yJbTaThl 00yueHus pusuke B 10 kiacce.

MexaHuka

Ooyuarowuiica Hayuumcsa:

Haszvieamw

* (pu3MUeCKUE BEIUYMHBI U MX YCIOBHBbIC 0003HaueHus: myTh (l), mepememnicnue (S),
ckopocTh (V), yckopenue (a), macca (m), cuna (F), umnynsc (p), MexaHudeckas
sHeprus (E), mexanudeckas pabdota (4), momeHnt cuibl (M), nukianyeckas yacroTa
(o), yactota (v), pa3za (¢), ATMHA BOJNHBI (A); €IUHULIBI 3TUX BEIUYHUH: M, M/C, M/C2,
kr, H, krem/c, Ik, Hem, pan/c, ', m;

* TIOHATHS: CBOOOJHBIE KOJieOaHWs, TapMOHWYECKHE KOyeOaHUs, KoJieOaTenpbHas
CUCTEMA, BBIHY)KJICHHBIE KOJIeOaHus1, PE30HAHC;

* METO/Abl M3yueHUs (UBMYECKUX SIBICHUW: HAOIIOIEHUE, DKCIEPUMEHT, TEOpHs,
BBIJIBIDKEHUE THITOTE3, MOJCITUPOBAHNE.

Bocnpouzsooums:

* ICTOPUYECKHUE CBEACHHUS O PA3BUTHH IMPEACTABICHUN O MEXaHMYECCKOM JBHIKEHUH,
CUCTEMAX MHPA;

* OIpECIICHNS TIOHATHIA: CHCTEMa OTCYETa, MEXaHMUECKOE JIBIKCHHE, MaTepraIbHas
TOYKa, a0COJIFOTHO YMPYTroe Teso, aOCOMIOTHO TBEPJIOE TEJO, MJICYO CHUJIbI, MOMEHT
CWJIBI, 3aMKHYTasl CHCTEMa TeJl, CBOOOIHBIC KOJeOaHus, TapMOHHYECKUE KOJIeOaHus,
KoJieOaTeNbHas CHCTeMa, BEIHYKICHHBIE KOJIeOaHUs, PE30HAHC;

* (opmynbel: nmns pacdera KMHEMATHUYECKUX W JUHAMHUYECKUX XapaKTEPUCTHK
JBYDKEHUS;, 3aBUCUMOCTH OT BPEMEHHU KOOPIWHATBI, CKOPOCTH, YCKOPCHHUS TIPH
MEXaHUYECKUX KOJeOaHMsIX; mepruoaa KoneOaHuii MaTeMaTHIECKOTO U MPY>KUHHOTO
MasITHHKA; JJIMHBI BOJIHBI;

* 3aKOHBI: 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOTO TSATOTEHHUS, 3aKOH COXpaHEHUS
HUMITYJIbCa, 3aKOH bBepHysum, 3aKoH COXpaHEHUS MEXaHWYECKOW JHEPIrHH, 3aKOHBI
Kemnepa;

* PUHIIATI OTHOCUTEIHLHOCTH [ amtes.

Onucvleamy:

* SIBJICHUE WHEPIINU;



* IPSMOJIMHENHOE PABHOMEPHOE JIBUKEHUE;
* IPSAMOJIMHENHOE PABHOYCKOPEHHOE JBMKEHUE U €r0 YACTHBIE CIIyYau;
* HATYPHBIC U MBICIICHHBIE OIBITHI ['anuiies;
* IB>KEHHE TJIAHET U MX €CTECTBEHHBIX U HCKYCCTBEHHBIX CITyTHUKOB;
* rpaduKd 3aBUCUMOCTH KHHEMATUYECKUX XapaKTEPUCTUK PAaBHOMEPHOIO U
PAaBHOYCKOPEHHOI'O IBUKEHUIN OT BPEMEHH;
* IPEBpAILEHUS YJHEPTUH B KOJIEOATEILHOM KOHTYPE.
IIpusooums npumepur.
* SBJICHUM M DKCIIEPUMEHTOB, CTABIIMX HMIIMPUYECKOW OCHOBOM KIIACCUYECKOU
MEXaHUKU.
ObvsacHuamy:
* pe3yJbTaThl OIIBITOB, JIEKAIINUX B OCHOBE KIIACCUYECKOW MEXaHUKH;
* CYIIHOCTh KHHEMATUYECKOTO U JUHAMUYECKOTO METOJIOB OMHMCAHUS JABMKEHHS, X
pasInu4ue U TONOJHUTEIbHOCTD;
* OTJINYME TOHATUH: CPEOHEN ITyTEBOW CKOPOCTH OT CpPEOHEHW CKOPOCTH; CHIIBI
TSKECTU U Beca Teda.
Ymems:
* 0000111aTh Ha 3MIMPUYECKOM YPOBHE PE3yJIbTaThl HA0JFOIAEMbIX IKCIIEPUMEHTOB U
CTPOUTH UHIYKTUBHBIE BBIBOJIBI;
* CTPOUTH JEAYKTUBHBIE BBIBOJBI, NPUMEHSS IOJTYYEHHBbIE 3HAHUS K PELICHUIO
KAaueCTBEHHBIX 33/1a4;
* TMPUMEHATb M3YYCHHbIC 3aBUCUMOCTH K PEIICHUIO BBIYUCIUTEIBHBIX U
rpauyueckux 3aaay;
* MPUMEHATh TOJTYYEHHbIE 3HAHUS K OOBSCHEHHUIO SBJICHUH, HAOMIOJaeMbIX B
MPUPOJIE U B OBITY.
Oobyuarouuiica noayuum 603MOHCHOCb HAYUUMbCA:
® KJIaCCU(PUIIMPOBATH PA3IMYHBIE BUIbl MEXAaHUYECKOTO JIBHXKCHHUS.
® BIAJETh U ObITh FOTOBBIMHM MPUMEHITh: €CTECTBEHHOHAYYHOTO MO3HAHUS, B
TOM YHCJIE UCCIIEI0BATEIbCKHUN, K U3yUYEHUIO MEXAHUUYECKUX SIBJICHUN.
® UHTEPHOPETHPOBATH: MPEANOIATAEMbIE UM MOJTYYEHHBIE BBIBOJIBI.
® OIIEHUBATH: CBOIO JICATEILHOCTH B IIpoliecce yueOHOro MO3HAHUS.
e 0000maTh MOJIyY€HHbIE NPU HM3YyYEHUH KIACCUUYECKOW MEXaHUKU 3HaHUS,
MIPEACTABIISATh UX B CTPYKTYPUPOBAHHOM BHJE.
MouiekyisspHasi GU3HKA U TEPMOTUHAMHUKA

Ooyuarowuiica nayuumcs:
Haszvieamy:

* (usnueckWe BEIMYMHBI W WX YCJIOBHBIE O0O0O3HAYEHMs: OTHOCUTEIbHAsS
MoJieKyJsipHas macca (Mr), momsapHas wmacca (M), KoiaudecTBO BemiecTBa (V),
KOHIIEHTpalusi MoJiekyn (N), moctosinHas Jlommvuara (L), moctositHHas ABoraapo
(NA), naBnenue (p), yHuBepcalbHas Ta3oBas moctosHHas (R), mocrosHHAas
bonbrimana (K), abOcoifoTHass BIAXKHOCTH (p), OTHOCHTEIBHAS BIAXHOCTH (),
MEXaHUYECKOE HaIpsuKeHHe (0), OTHOCUTENIbHOS YuInHEeHue (g), Moayiab FOura (E),
MOBEPXHOCTHOE HaTspKkeHue (o), temmeparypa (t, 7), BHyTtpenHsisi sHeprus (U),



KOJM4ecTBO TerioThl (Q), yaenbHas TEII0eMKOCTh (C), yelbHas TeIIOTa CropaHus
ToruiBa ((), yaenbHas TeIioTa TuiaBieHus (A), yaeapHas TerioTa mapooOpa3oBaHUs
(L), xoaddunment nosuesnoro aciicreus (KI1J]) temnoBoro apuratens (1)); ¢IHMHULI
STUX BEJIMYMH: KI/MOJb, MOJb, M—3, Monb—1, I1a, J[x/(MonweK), JIx/K, I1a, H/™m, °C,
K, Ik, Jx/(kreK), JIx/kr;

* MMOPSZIOK: Pa3MEPOB M MACChl MOJICKYJI, UM CJIa MOJICKYJT B €IUHUIIE 00BEMA;

* METO/Abl M3yueHUs] (U3MYECKUX SIBJIICHUN: HAOIIONEHHUE, DKCIEPUMEHT, TEOpUs,
BBIJIBHKECHUE THITOTE3, MOACIIUPOBAHUE;

* pusnueckuii mpudOp: TEPMOMETP, TUTPOMETP, TICUXPOMETP.

Bocnpouszsooumy:

* ICTOPUYECKHE CBEJICHUS O Pa3BUTUH B3TJIS0B HA CTPOCHHE BEIICCTRA,;

* OmpeNesieHUs] TMOHATUNA: MaKpOCKONMWYECKas CHUCTEMa, IapaMeTpbl COCTOSHUSA
MaKpOCKOITMYECKOH CHCTEMBI, OTHOCHTEIIbHAs MOJICKYJIApHAs Macca, MOJISIpHAsS
Macca, KOJIMYECTBO BEIECTBAa, KOHIEHTpAIMS MOJEKYJ, moctosiHHas Jlommuara,
MOCTOSTHHAs ABOTaIpo, CpPEAHHM KBaapaT CKOPOCTH MOJICKYN, auddy3wus,
UJeaNbHbIA a3, W30TEPMUYECKUH, HW30XOPHBIM, H300apHbIA W aauabdaTHBINA
MPOIIECChI, KPUTHUECKAs TeMIIepaTypa, HACBIIIEHHBIHN Map, TOYKa pOChl, aDCOTIOTHAS
BIIQXHOCTh BO37yXa, OTHOCHTEIbHAs BIAKHOCTH BO3AyXa, KPHUCTAUTHYECKAS
pelieTKa, HJeaJbHbI KpPUCTAUL, MOJUMOP(PHU3M, MOHOKPHUCTAII, MOTUKPUCTAILI,
AHU3O0TPOIUS  CBOMCTB, jaedopmanus, ympyras jaedopMmanus, IIaCTHISCKas
nedopmaiysi, MEXaHMYECKOE HaIpsHKEHUWE, OTHOCUTEIBHOE YIUIMHEHHE, MOJYJIb
IOnra, cuma MOBEPXHOCTHOTO HATSHKEHUS, MOBEPXHOCTHOE HATSIKEHUE, TEIJIOBOE
JBIDKEHUE, TETUIOBOE pPaBHOBECHE, TEPMOAMHAMHYECKAs CHCTEMa, TeMIeparypa,
a0COIOTHBIN HYJb TEMIIEPATYPhl, BHYTPEHHSISI SHEPT U, TEIIonepeaada, KOJTUIeCTBO
TEIJIOTHI, YACIbHAS TEIUIOEMKOCTD, YACIbHAs TETUIOTa CTOPAHUS TOTUIMBA, YACIbHAS
TEIJIOTa TUIABJICHUS, y/eJbHAas TEIIoTa mapooOpa3oBaHus, HEOOPATUMBIN MpoIEcC,
Ter1oBoM Asurareib, KIIJ[ TenmnoBoro asurarens;

* OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH;

* popmymupoBKkH 3akoHa [ 'yka, MepBOro 1 BTOPOTO 3aKOHOB TEPMOJMHAMUKH,

* (opMysBI: OTHOCHTEIBHOW MOJIEKYJISIPHOW MAacChl, KOJMYECTBA BEIIECTBA,
KOHIICHTpAIlMd MOJIEKYJ, JaBJICHUS WACATBHOTO Ta3a, BHYTPEHHEH OSHEPIrHu
WIeanbHOrO0  Tra3za, 3akoHoB  boums—Mapuorra, Ilapnsa, I'eun-Jlroccaxa,
OTHOCUTEJIFHOW BIAQXHOCTH, 3aKOHa ['yKa, MOBEPXHOCTHOTO HATSKEHHS, BBICOTHI
MOJbeMa JKHJIKOCTH B Kamuuisipe, paboThl B TEPMOJIWHAMHKE, TIEPBOTO 3aKOHA
TEPMOJMHAMUKY; KOJHMYECTBA TEIUIOTHI, HEOOXOIUMOTO i HArpeBaHUs WIH
BBIICIISIFOIICTOCS MPU OXJIAKICHUU Tejla; KOJWYECTBA TEIJIOTHI, HEOOXOAMMOTO IS
MIaBjaeHUsT  (KPUCTAUTM3AIMK), KOJMYECTBA  TEIUJIOTHI, HEOOXOJUMOTO IS
npeBpanieHus XuakocTu B map (konaeHcaruu); KIIJI tenmoBoro asurarens, KIIJ
UCAIBHOIO TEIJIOBOTO JIBUTATEIIS;

* ypaBHEHHS: YpaBHEHHE COCTOSHUS HACATLHOTO Ta3a, ypaBHeHHE MeHjeneeBa—
Knaneiipona, ypaBuenue Knanelipona;



* TpauKu U30TEPMUYECKOTO, U30XOPHOTO, U300apHOrOo M aArabaTHOIO MPOIIECCOB;
3aBUCUMOCTH TEMIEpPaTypbl BELIECTBA OT BPEMEHH IpU €ro HarpeBaHHUU
(oXJaxaeHuN), TIaBICHUN (KPUCTAILIM3AIMN) U KUTIEHUH (KOHJICHCAIUH ).
Onucvigamy:

* OpPOYHOBCKOE JIBUKEHUE;

* sBiieHue U Py3uu;

* onbIT IlITEepHa;

* rpaduK pacrpeneaeHus] MOJIEKYJ IO CKOPOCTSIM;

* XapakTep B3aMMOJEHCTBHS MOJIEKYJI BEIIECTBA;

* rpaduK 3aBUCUMOCTU CHJIbl MEXMOJIEKYISIPHOIO B3aUMOJIEUCTBHSI OT PACCTOSTHUS
MEXIy MOJIEKYJIaMH (aTOMaMHu);

* CII0COOBI U3MEPEHUS MacChl U pa3MEPOB MOJIEKYJ;

* MOJIENIU: UJEaNbHbIM Ta3, pealbHBbIM Ta3, UJAeaIbHbIA KpUCTal, aMmopdHOe
COCTOSIHHE TBEPOTO TEJIA, )KUJIKOE COCTOSTHUE;

* YCIOBHS  OCYIIECTBIEHHUS H30TEPMUYECKOTO, HM30XOPHOro, HM300apHOrO,
aanabaTHOTO MPOLIECCOB U COOTBETCTBYIOIINE SKCIIEPUMEHTHIL;

* [IpoLIeCChl Mapo0Opa30BaHUs U YCTAHOBJICHUS JUHAMUYECKOIO PABHOBECUS MEXKIY
MapOM U KUJKOCTHIO;

* pa3IM4YHbIE BUJIbI KPUCTAUINYECKUX PEIIETOK;

* MEXaHUYECKHE CBOMCTBA TBEPJIBIX TEI;

* ONBITHI, WUIIOCTPUPYIOIIME pa3inuHble BHUIBl JedopMaluu TBEPABIX TeT,
MOBEPXHOCTHOE HATSDKEHHE JKUJIKOCTH, W3MEHEHHE BHYTPEHHEW SHEpPruu Mpu
COBEPILIEHUU PaOOTHI; SIBJICHUS TEIUIOMPOBOIHOCTH, KOHBEKIIMH U U3ITYYCHHUS;

* YCTPOMCTBO TEIUIOBBIX JBUTATEJEH (IBUraTessi BHYTPEHHETO CropaHus, mapoBOH
TypOUHBI, TYpOOPEAKTUBHOTO JIBUTATENs) U XOJIOAWIBHON MAIIUHBI;

* HEraTMBHOE BIMsHUE PAOOTHI TEIUIOBBIX JBHUraTelIeld Ha COCTOSIHHE OKpY’Karolen
Cpelibl ¥ MEPCIEKTUBBI €T0 YMEHBILIECHUS;

* HaOmoJaeMbple B MPUPOJE U B OBITY SIBICHHS IOBEPXHOCTHOTO HATSKEHMS,
CMauyMBaHUA, KalWUISIPHOCTH; SIBJICHUS TNPEBPAILICHUS BEIIECTBA U3 OJHOIO
arperaTHOro COCTOSIHUS B IPYroe€.

Paznuuame:

* CIIOCOOBI TEIJIONEpEaauH.

Ilpusooums npumepur.

* SIBJICHUI, MOJATBEPXKAAIOIIMX OCHOBHBIEC IMOJOXKEHHUS MOJEKYJISIPHO-KUHETHYECKOU
TEOpHH;

* POSIBJICHUS Ta30BbIX 3aKOHOB;

* IPUMEHEHHUSI Fa30B B TEXHUKE; CHKATOIO BO3/1yXa, CKUKEHHBIX T'a30B;

* moauMoppu3Mma;

* AHU30TPOIUU CBONCTB MOHOKPHUCTAILJIOB,;

* pa3IMYHBIX BUJOB JedhopMalnu;

* BEIIECTB, HAXOASAIIMXCSA B aMOP(HOM COCTOSIHUU;

* IPEBpAILEHUS] KPUCTAJUIMYECKOTO COCTOSIHUSI B aMOp(HOE U 00paTHO;



* IMPOSIBJIICHUSI TOBEPXHOCTHOTO HATSKEHUS, CMAUMBAHUSA M KaNWUISIPHOCTH B
PUPOJIE U B OBITY;

* U3MEHEHUS BHYTPEHHEW DHHEPruu IyTEM COBEpILICHUS paldoThl W MyTeM
TEIUIONEpENAUH;

* TETUTONPOBOAHOCTH, KOHBEKIIMHU, U3TyUEHHUS B IPUPOJIE U B OBITY;

* arperaTHbIX PEBPAILICHUI BEIIECTBA.

ObvsacHamy:

* CYLIHOCTh TEPMOJMHAMUYECKOTO M CTAaTHCTUYECKOIO METOJAOB HM3Y4YEHUs
MAaKpPOCKOIIMYECKUX CUCTEM, UX PA3IMYME U TOTIOTHUTEIBHOCTD;

* pe3yJibTaThl OMBITOB, JIOKA3bIBAIOLIUX OCHOBHBIE IOJIOKEHHUS MOJEKYISIPHO-
KMHETH4YeCKou Teopun; onbita [llTepHa;

* OTJINYUE TOHATUSA CPEIHEH CKOPOCTH TEIJIOBOTO JBHKEHUS MOJIEKYJI OT IOHSITHS
CpPEAHEN CKOPOCTH ABMKEHHSI MAaTEPUATIbHON TOYKHU;

* IPUPOTY MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBYSA, JaBICHUS Ia3a;

* TpaMKu: 3aBUCUMOCTH CHUJIbI MEKMOJIEKYJISIPHOTO B3aUMOJIEUCTBHS OT paCCTOSHUS
MEXIy MOJIeKyJlaMH (aToOMaMmH); 3aBUCUMOCTH TEMIIEpaTypbl BEIIECTBA OT BPEMEHH
IIPU €r0 HArpEeBaHWM, TUIABJIECHUN, KPUCTAILIN3AUY, KUTIEHUU U KOHJICHCAIUY;

* XapakTep 3aBUCUMOCTH JABJICHUS HACAIBHOTO ra3a OT KOHUECHTPAUH MOJEKYI U
UX CpeHEH KMHETUYECKOW dHEPIHH;

* (Qusnueckuil cMbICT TOCTOSIHHOW bBosibllMaHa W yHUBEpCallbHOM Ta30BOM
MOCTOSIHHOM;

* YCIOBHA W TpaHULbBl NPUMEHUMOCTH: ypaBHEeHMs MeHneneesa—KnanelpoHna,
ypaBHeHus KitanelpoHa, ra30BbIX 3aKOHOB;

* (hopmyiTy BHYTpEHHEH SHEPTUU UACATIBHOTO rasa;

* CYIIHOCTb KPUTHYECKOTO COCTOSIHMSI BEHIECTBA M CMBICH KPUTHYECKOU
TeMIEpPaTyphbl;

* Ha OCHOBE MOJIEKYJSPHO-KMHETUYECKOM TEOpUH IMpollecc MapooOpa3zoBaHusl,
oOpa3oBaHME€ U CBOMCTBA HACBIIIEHHOTO Iapa, 3aBUCUMOCTb TOYKH POCHI OT
JABJICHHS;

* CIIOCOOBI U3MEPEHUS BIAXKHOCTU BO3/TyXa;

* I0JIyYEHUE CKUKEHHBIX T'a30B;

* 0COOCHHOCTh TEMITEPATYphl KaK IMapaMeTpa COCTOSHUS CUCTEMBI;

* MEXaHW3M TEIUIONPOBOAHOCTH W KOHBEKIMM HAa OCHOBE MOJIEKYJISPHO-
KUHETUYECKOU TEOPUH;

* (U3NYECKUN CMBICI TOHSATUH: KOJMYECTBO TEIUIOTHI, YZAENbHAas TEIJIOEMKOCTb,
yAenbHas TEIUIOTAa CrOpaHus TOIUIMBA, YAENbHAs TEIUIOTA IUIABJIEHUSA, YAEIbHAs
TEIUI0Ta NapooOpa3oBaHMUS;

* MpOIECCHI: IUIABJIICHUS W OTBEPJACBAHUS KPUCTAIUIMUYECKMX U aMOpP(HBIX Te;
napooOpa3oBaHus (UCIIAPEHUS, KUTIEHHs) U KOHJICHCALIUH;

* rpaduueckoe npeacTaBieHue padoThl B TEPMOIUHAMUKE;

* SKBUBAJIEHTHOCTh TETUIOTHI U PAOOTHI;

* CTATUCTUYECKHI CMBICT HEOOPATUMOCTH;

* PUHLUI PAaOOTHI TEIUIOBBIX JBUTATENECH;



* TQPUHUUII [JEWCTBUS M YCTPOMCTBO: [JBUTATENIsI BHYTPEHHErO CrOpaHus,
XOJIOAUIBHON MAalIVHBI.

Jloxazvieamo.

* 4TO Tesa 00J1agar0T BHYTPEHHEH dSHEPTHEH;

* YTO BHYTPEHHSS JHEPrUsl 3aBUCHUT OT TEMIEPATYpbl U MAaCChl TEJd, OT €ro
arperaTHOro COCTOSIHMS M HE 3aBUCHUT OT JBW)KCHHUS Tela KaK LEJIOr0 U OT €ro
B3aUMOJEHUCTBUS C JPYTUMH TEJIAMU;

* YTO IUVIABJICHWE MW KPUCTAUIM3alWs, HCIAPEHHE W KOHACHCAUUS —
IIPOTUBOIIOJIOKHBIE ITPOLIECCHI, IPOUCXOAAIINE OTHOBPEMEHHO;

* HEBO3MOKHOCTb CO3JaHUsI BEYHOTO JIBUTATENS;

* HEOOPATUMOCTh MPOLIECCOB B MPUPOJIE,

* AHW30TPOIUIO CBOMCTB KPUCTAILIOB;

* MEXaHM3M YIOPYIOCTH TBEPIBIX TEJ Ha OCHOBE MOJEKYJSAPHO-KMHETHYECKOU
TEOpHH;

* Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CBOMCTBA:

TBEPABIX TeN (IPOYHOCTh, XPYNKOCTh, TBEPAOCTh), aMOP(PHOTO COCTOSTHUS TBEPAOIO
TeJa, JKUJIKOCTH;

* CYILIECTBOBAHUE IIOBEPXHOCTHOIO HATSIKEHUS,

* CMaUYMBaHUE U KalIWJUIAPHOCTH;

* 3aBUCUMOCTb TOBEPXHOCTHOTO HATSKEHUS OT POJIa KUAKOCTH U €€ TEMIIEPATyPHhI.
Bvigooume:

* popMyity paOOThI raza B TEPMOJIMHAMHUKE.

Ymemy:

* BBIBOJWTH: YypaBHeHHEe Menaeneesa—Kianenposa, UCHOJIb3ysSd OCHOBHOE
YpaBHEHUE MOJEKYJISIPHO-KMHETUUECKOW TEOPUU HJICaJbHOTO raza u  (opmyny
B3aUMOCBSI3HM CPEIHEN KUHETHYECKOM SHEPTUU TEIIOBOTO IBMXKEHHSI MOJIEKYJI ra3a U
ero aOCOJIOTHOM TeMIepaTrypbl; Ta30Bble 3aKOHBI, HCIOJb3ysl YypaBHEHHUE
Knaneripona;

* CTPOUTh WHAYKTHBHBIE BBIBOJbI Ha OCHOBE pE3YyJbTAaTOB BBIIOJHEHHOTO
AKCIIEPUMEHTAJIBHOTO MCCIEA0BAHMS 3aBUCUMOCTH MEXIY NapaMeTpamMu COCTOSHHUS
UJEANBbHOTO rasa;

* HCMOJB30BATh TUTPOMETP U MICUXPOMETP ISl U3MEPEHUS BJIAKHOCTU BO3/1yXa;

* U3MEPSATH IKCIIEPUMEHTATIBHO IOBEPXHOCTHOE HATSHKEHUE JKUJIKOCTH;

* IEPEBOJUTH 3HAYEHUE TEMIIEPATYphl U3 TPaaycoB Llenbcus B KeNbBUHBI U OOPATHO;
* [10JIb30BATHCSI TEPMOMETPOM;

* CTpOUTHh rpavK 3aBUCUMOCTH TEMIEpaTyphl Te€lla OT BPEMEHU IPU HArpeBaHUU,
IJIaBJICHUH, KUTIEHUH, KOHACHCAIIMHN, KPUCTAIUIN3ALNN, OXJIAXKICHNH;

* HaXOJUTh U3 TpaUKOB 3HAYCHHSI BEJIMYUH U BIMOJIHATH HEOOXOIUMBbIE PacUeThl;

* 0000111aTh Ha SMIIUPUYECKOM YPOBHE pe3yJIbTaThl HA0JII0Ia€MbIX IKCIIEPUMEHTOB U
CTPOUTH UHIYKTUBHBIE BBIBOJIBI;

* CTPOWUTH JEAYKTHUBHBIE BBIBOJbI, NPUMEHSS ITOJIYYEHHbIC 3HAHHS K PEIICHUIO
Ka4eCTBEHHBIX 3a/1a4.

Ilpumensameo:



 3akoH ['yka (dopmyny 3aBUCHMOCTH MEXAHMYECKOrO HAIpPSKEHUS  OT
OTHOCHUTEIILHOTO YJIJTMHEHUS) K PEIICHHIO 337124,

* popMyIly TOBEPXHOCTHOTO HATSHKEHUS K PEIICHUIO 33]1ay;

* 3HAHUS MOJICKYJIIPHO-KHHETUIECKON TEOPUH K TOJIKOBAHUIO

MOHSTHI TeMIEepaTypbl U BHYTPEHHEHN SHEPIHH;

* YpaBHEHHE TEIJIOBOro OajaHca K PEIICHUIO 337a4 Ha TEIJIO00MEH;

* (QopMynbl Uil pacueTa: KOJUYECTBAa TEIUIOTHI, TIOJIYYEHHOTO TEJIOM TMpHU
HarpeBaHWUM WM OTIAHHOTO MPHU OXJIAKICHUH; KOJUYECTBA TEIJIOTHI, TIOJTYICHHOTO
TEJIOM TMPH TUTABJICHUH WA OTJAHHOTO MPH KPUCTALIU3AINH, KOJIUYECTBA TEIIOTHI,
MOJIYYEHHOTO TEJIOM MPU KUIEHUH WA OTJAAHHOTO MPU KOHACHCAINH;

* hopMyiTy pabOTHI B TEPMOJMHAMUKE K PEIICHUIO BRIYMCIUTEIBHBIX B TpadudeCKuX
3aj1ay;

* IEPBBIN 3aKOH TEPMOJIMHAMHUKH K PEIICHUIO 3a]1a4;

* M3yYCHHbIE 3aBUCUMOCTH K DPEIICHUIO BBIYUCIUTEIBHBIX 3a/lad M TpaduyuecKux
3azay;

* MOJYYCHHBIC 3HAHWS 11 OOBSCHEHHWS SBICHUN, HAOMIOMAaeMbIX B TPHUPOAC U B
OBITY.

Oodyuarowuiica noayyum 603MONCHOCHb HAYUUMBCA:

Oboowame.

* 3HAHWA: O CTPOCHUU M CBOMCTBAaX TBEPABIX TEN M KUIAKOCTEH, arperaTHBIX
MPEBPAIICHUSIX BEIIECTBA M MEXaHW3ME HMX MPOTEKaHUs, YJEIbHBIX BEIUYMHAX,
XapaKTEpHU3YyIOIINX arperaTHble TpeBpamieHus (yIenbHas TeIyIoTa IUIaBJICHHUS,
yJeJIbHas TEeII0Ta MapooOpa30BaHus);

* MIOJTyYCHHbIE TIPU U3YYCHUH TEMbI 3HAHUS, IPEICTABIATh UX B CTPYKTYPUPOBAHHOM
BHJIC.

Cpasrusamy:

* CTPOCHHE M CBOWCTBA KPUCTAUIMUECKHX M aMOP(HBIX Tel; aMOp(HBIX Tel U
JKUJIKOCTEH;

* yIENbHYIO TEIUIOTY IUIaBJieHHs (KpUCTAUITM3allMu) MW THapooOpa3oBaHUs
(koHAEHCAMKM) TO0 TpaduKy 3aBUCUMOCTH TEMIEPATyphl pPa3HBIX BEHIECTB OT
BPEMCHU;

* MPOIIECCHI UCTTAPEHUS U KUIICHUS.

Hnnrocmpuposamy:

* MPOSBJICHUE TPHUHIIMIA JOTIOJHUTEILHOCTH MPHU OIMMCAHWH TEIIOBBIX SBIICHUN U
TETUIOBBIX CBOMCTB I'a30B.

JJIEKTPOCTATUKA

Ooyuarowuiica nayuumcs:

Haszvieamy:

* OHATHS: DIEKTPUUECKUN 3apsifl, JIEKTpU3aAIUs, FJICKTPUUECKOE M0JIe, MPOBOIHUKU
U JUDJICKTPUKHY;

* (U3MYECKHE BEIIMYMHBI U UX YCJIOBHBIC O0O3HAYCHHUS: JICKTpUUIEeCKuid 3apsn ((),
HAIPSHKEHHOCTh JIEKTPOCTATUIECKOTO oS (F), MUAIeKTpUdecKas MpOHUIIAEMOCTh
(€), TOTEHIIMANI AJIEKTPOCTATUYECKOro moJig (¢), pa3HOCTh MOTEHIMAJIOB, WM



Hanpspkenne (U), anektpudeckas eMkocTh (C); eqununbl 3tux BenmuuuH: K, H/K,
B, ®, , Ix;

* (usznueckre MpUOOPbl U YCTPOMCTBA: ANEKTPOCKOI, BJIEKTPOMETP, KPYTHIIbHbBIC
BECHI, KOHACHCATOP;

* METO/Abl M3yueHUs (U3MYECKUX SIBIICHUN: HAONIOIEHHUE, DKCIEPUMEHT, TEOpHs,
BBIJIBHKEHUE THITOTE3, MOJCITUPOBAHNE.

Bocnpouszsooumy:

* ICTOPUYECKUE CBEJICHUS O PA3BUTUU DIICKTPOCTATHKY;

* ONpEACNICHUS TOHSATHUN: IJIEKTPUYECKOE B3aUMOJCHCTBHUE, DJEKTPUUCCKUE CHUJIBI,
AJIEMEHTApHBIA BJEKTPUYECKUN 3apsii, TOYEUHBIA 3apsij, DJEKTpu3alus Ted,
MPOBOJHUKN W JWAJEKTPUKH, JJICKTPOCTATUYECKOE TII0JIe, HAIPsSKECHHOCTD
AIIEKTPOCTATUYECKOTO TOJIS, JIMHUHM HAMPSHKEHHOCTH SJEKTPOCTATHUYECKOTO TMOJI,
OJTHOPOJIHOE JIEKTPUIECKOE TI0JIe, TOTCHIIHAJ, Pa3HOCTh MOTEHITHAJIOB
(HampspKEeHUe), JIEKTpUIecKasi eMKOCTD ;

* 3aKOHBI ¥ TIPUHIIMIIBL 3aKOH COXPaHEHHUS IJICKTPUIECKOTO 3apsaa, 3akoH KyrmoHa;
MIPUHITUTI CYTICPITO3UIIAN CHJI, TIPUHITUATI CYTIEPIIO3UITHH TIOJICH;

* (opMyJbl: HAMPSHKEHHOCTH JJIEKTPOCTATUYECKOTO TOJIS, MOTEHIMajaa, Pa3sHOCTU
MOTCHITUAIOB, AJICKTPUYECKONM EMKOCTH, B3aMMOCBSI3HM PAa3HOCTH ITOTEHIIMATIOB H
HaIpPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJIS

* AHAJTOTHIO MEXY DJICKTPUUECKUMH ¥ TPABUTAITMOHHBIMY CHJIAMU.

Onucwvigamy:

* HaOJI0JaeMbIC JIEKTPUICCKAE B3aUMOJJICUCTBUS TEI, DJICKTPHU3AIUIO TEJl, KaPTHHBI
AIEKTPOCTATUYECKUX MOJIEH;

* onbIThL: KynoHa ¢ KpyTHIIBHBIMH BECAMU ;

* MPUMEHEHHMSI DJICKTPOJIHA3A.

Obvsachamey:

* (hm3mUecKkre SABICHUS: B3aMMOJICHCTBHE HAdJICKTPU30BAHHBIX TEN, DJICKTPH3AIUS
TeJ, AJEKTPHU3allvs MPOBOJHUKA Yepe3 BIUSHHE (DJIEKTPOCTATUUYECKas WHAYKITHUS),
MOJISIpU3AITUS AUDJISKTPUKA, dJICKTPOCTaTHUSCKas 3allnTa;

* MOJIEJIN: TOYCHYHBIN 3apsi/l, IUHUH HAMIPSKEHHOCTH JIEKTPOCTATHUECKOTO TOJIS;

* PUPOJTY DIEKTPUUECKOTO 3apsijia U AIEKTPHUUECKOTO TOJIS;

* MPUYUHY OTCYTCTBHS DJICKTPHUECKOTO OIS BHYTPHU METAUTHYECKOTO MPOBOIHHKA;
* MEXaHU3M TIOJIIPU3ALINHU TTOJISIPHBIX M HETIOISPHBIX TUAJIEKTPUKOB.

Ilonumames:

* (akT CymecTBOBaHHS B TMPHUPOJE AIEKTPUUECKUX 3apsIOB TPOTHUBOIOIOKHBIX
3HAKOB, DJIEMEHTAPHOTO JICKTPUUYECKOTO 3aps/ia;

* CBOMCTBO JUCKPETHOCTH JIEKTPUUECKOTO 3apsJia;

* CMBICJI 3aKOHa COXPAHECHHS JJICKTPUYECKOTO 3apsijia, MPUHIUIA CYNEePHO3UITUN
noJiel U uxX PyHIaMEHTaJIbHBIN XapakTep;

* SMIIUPUYECKHIA XapakTep 3akoHa Kymona,

* CYIIECTBOBaHME IPAHUI] MPUMEHUMOCTH 3akoHa KynoHa;

* 00BEKTUBHOCTD CYIIECTBOBAHUS JICKTPUUECKOTO TOJIS;



* BO3MOXHOCTb MOJIEIbHOM MHTEPHPETAMU SJIEKTPUUYECKOTO MOJISI B BHUJAE JUHUU
HaINpsKEHHOCTH.
Ymemy:
* AaHAJIM3UPOBATH HAOJIIOJAEMBbIE SIBJICHUSI U OOBSICHSATH MPUYMHBI UX BOBHUKHOBEHUS;
* AHAJIM3UPOBATH U OOBICHATH HATJISHBIE KAPTUHBI AIEKTPOCTATUYECKOTO OIS,
* CTPOUTH U300PAKEHUS JIMHUHN HAMIPSXKEHHOCTH 3JIEKTPOCTATHUECKUX TTOJIEH ;
* 0000111aTh Ha SMIUPUYECKOM YPOBHE PE3yJIbTaThl HAOIIOAAEMbIX IKCIIEPUMEHTOB U
CTPOUTH UHIYKTHUBHBIC BHIBOJIBL;
* CTPOUTH JEAYKTHUBHBIE BBIBOJbI, MPUMEHSS IOJIYYEHHbIC 3HAHHS K PEIICHUIO
KAueCTBEHHBIX 3a]1a4.
llpumensamy:
* UW3Y4YCHHBIE 3aBUCUMOCTH K PEUICHUIO BBIYUCIUTEIbHBIX, KAUYE€CTBEHHBIX U
rpauyuecKux 3aaay;
* MOJTyYEHHBIE 3HAHUS K OOBSICHEHUIO SIBJICHUM, HAOII0JaeMBIX
B [IPUPO/JIE U B OBITY.
Oodyuarowuiica noayyum 603MO}CHOCHb HAYUUMbCA:
Ymemy:
* MPOBOAUTH CAMOCTOSITEIIbHbIE HAONMIONCHUS M HKCIEPUMEHTHI, YUHUTBIBAs HX
CTPYKTYPY (0OBEKT HAOMIOJCHUS WU SKCIIEPUMEHTUPOBAHUS, CPEICTBA, BOZMOKHBIC
BBIBO/IbI);
* popMyIHpOBATH 11€J1h U TUIIOTE3Y, COCTABIIATH IJIaH IKCIIEPUMEHTATILHON PaOOTHI;
* AaHAJIM3UPOBATH U OLICHUBATH PE3YyJIbTAThl HAOIIOACHUS U DKCIIEPUMEHTA;
* aHAJM3UPOBATh HEU3BECTHHIE paHEE JJICKTPUUYECKUE SIBJICHUS U pelaTh
BO3ZHHKAIOIINE MTPOOJIEMBI.
Hcnonvsoeamy:
* METOJIbI TMIO3HAHUS: IMIUPHUUECKUE (HAOII0IeHNEe U AKCIIEPUMEHT), TEOPETUUECKUE
(ananu3, 06001IeHNE, MOJICTTUPOBAHUE, AHAJIOTUS, UHTYKIIHS).
IIpumensmeo:
* MOJIyYCHHBIE 3HAHUS JJ1s1 OOBICHEHUSI HEU3BECTHBIX paHee SBJICHUHN U MIPOIIECCOB.
Obobuwame:
* [IOJIyYEHHBIE MIPU U3YUYECHHUH TEMBI 3HAHUS, MPEJICTABIATh UX B CTPYKTYPUPOBAHHOM
BHJIC, BBLACIISISL MPU OTOM SMIUPUYECKUM 0Oa3ucC, OCHOBHBIC TOHSATHUS YUYEHHS 00
AIEKTPOMArHUTHOM I10JI€, MOJIEJIU, OCHOBHBIE 3aKOHBI U CJIC/ICTBUSI.

Conepsxkanue yueOHOro Kypca
BBenenue (3 yaca)
®usuka — Hayka o mpupojne. Hayunble MeTOAbl MO3HAHUS OKPYXKAIOUIErO0 MUpA.
®usuka u KyapTypa. EcTecTBeHHO-Hay4Has U TyMaHUTapHas KyJabTypa. Pusndeckue
3aKOHBI U Teopur. CTPYKTypa U IBOJIIOIHS (PU3UUECKON KapTUHBI MUpa
Knaccnueckas mexanuka (21 v)
N3 ucrtopun cTaHOBIIEHUS KilaccMyecKod mexaHuku. OCHOBHas 3ajaya MEXaHUKHU.
Kunemarnueckrne XapakTEpUCTUKU IBUKEHUA. 3aKOHbI JBMKEHUs. J[MHaMuueckue
XapaKTepUCTUKU JIBH>KeHUs. KuHemaTtnka u nuHaMuka. Macca 1 OCHOBHBIE CBOMCTBA
Macchl (aJIUTUBHOCTb, HMHBAPUAHTHOCTb, 3aKOH COXPAHEHMS, IKBHBAJIEHTHOCTb



WHEPTHOW M TIpaBUTALIMOHHONW Maccel). Cwiia. Buael cuin (cuna TskecTd, cuja
yIOPYyroCcTH, cujla TpeHus, cuja Apxumena). VMmynsc Tena W HMMIYJIbC CHIIBI.
NneanuzupoBanHbie 00BEKTh. Mojienu, UCIIOJIb3yeMble B KIIACCUYECKON MEXaHUKeE:
MaTepHalibHasi TOYKa, aOCOJIIOTHO YNPYroe Tejao, adCOIIOTHO TBEPAO0€ Teno. OMbITHI
lanunes. Ilpunuun wuHepuuu. AcTpoHOMHUYeckue HaOmogeHus bpare, 3axoHbI
Kennepa. [Ipumenenue Haydnoro metona HeroroHOM. 3akoHbl JuHaMuKA HbroTOHA.
Nuepunanbabie cuctemMbl orcuera. ['paButanumonHble cuibl. OnbiT KaBengumia.
I'paBuTaniioHHass TMOCTOSIHHAs. 3aKOH  BCEeMHUpPHOro  TsAroTeHus.  [IpunHimn
HE3aBHUCUMOCTH JIEUCTBUS CHJI (MPUHIIUI CYNEepro3ulinm). PaBHoecTBYOIIAs cUa.
[Ipunumn otHocurtenbHocTH [anmunes. M3MeHeHne ummylibca. 3aMKHyTasi CUCTEMA.
3aKOH COXpaHEHUs UMIyJbca. MexaHudeckas paboTa U MEXaHUYECKash SHEPrusl.
Kunernueckass u moreHuuanbHasi sHeprus. Teopema 00 M3MEHEHUM KUHETUYECKOM
DHEPIruM. 3aKOH COXPAHEHHUs MOJHOM MEXaHWYECKOW SHEPIUU. Y CIOBUE PABHOBECHS
TBEPAOrO0 Teja. 3aKOH COXPAHEHUS SHEPrUM B JAUHAMHKE >KUAKOCTU. JlaBieHue.
3akon [Ilackams. T'uiapocratuueckoe napienue. 3akoH bepuymnu. HeOecnas
MexaHuka. JlBuxenue coytHukoB. KpyroBas ckopocts. IlapaGonuueckass wu
runepOonmnueckas ckopoctu. O0bsicHeHue u 06o001eHre 3akoHoB Kerepa ¢ Touku
3peHust Kiaccuueckod Mexanwku. Otkpeithe Henrtyna u I[linyrona. bamnucruka
BHYTPEHHSII W BHEWHAS. J[BUKEHHWE Tella MOoJ JICWCTBUEM CHIIBI TSIKECTH.
Kocmuueckne ckopoctu. PeaktuBHOe  nBuxkeHue. Paketsl. U3 ucropum
KOCMOHABTHKH.

Jlabopamopnuie pabomut

Ne 1. UccienoBanue ABMKEHUS TeJa MO JEHCTBUEM NOCTOSIHHOM CHUJIBL.

No 2. M3ydyeHue NBHXKEHUS Tella MO OKPYKHOCTH TOJ AEHCTBHEM CHII TSDKECTH U
YIPYTOCTH.

Ne 3. CpaBHeHme paOOThI CHIIBI C UBMEHEHHEM MEXaHUYECKOW SHEPTUH Tea.

Ne 4. N3yuenue 3aKkoHa COXpaHEHUsI MEXAHUYECKOM YHEPTUM MPU ACHCTBUM HA TEJIO
CHJI TSIKECTU U YIPYTOCTH.

KonTposabHbie padoThI

Nel o Teme «Kunemartukay;

Ne2 o Teme «/ImHamukay;

Ne3 no teme «Knaccnueckass MEXaHUKA.

Tema npoexma.

CrnpoekTupyiite W H3roTOBbTE MNPUOOP, (UKCUPYIOUIUNA HM3MEHEHHUE CKOPOCTH
MOJABWKHOM CHCTEMBl OTCUE€Ta, B KOTOPOM OH HAXOAUTCS OTHOCUTEILHO
HEMOJABM)KHOM CHUCTEMBI OTCUETA, CBSI3AHHOW C 3€MJICH, B Clydae, KOrja BU3YaJIbHO
3a(UKCUpPOBATh U3MEHEHHE CKOPOCTH HEelb3s (Harpumep, HeT okoH). [IpoBepbTe ero
paboTy BO BpeMs IMOE3JIKM B aBTOMOOWJIEC WM Ha JIIOOOM JPYroM BHUJE HA3eMHOTO
TpaHCIOpPTAa.

Hccneoosamenvckoe 3a0anue

[Ipennoxure SKCOEPUMEHTHI, MO3BOJISIONIME C MOMOIIBIO MOAPYYHBIX CPEACTB
UCCIIEN0BATh 3aBUCHUMOCTh NAJIIBHOCTH IMOJIETA Tela OT HaIpPaBJICHHS Ha4aJIbHOM
CKOPOCTHU. BbINOIHUTE UX ¥ TOATOTOBBTE COOTBETCTBYIOIINE COOOIIEHUS
MoJgekyasipaas ¢pusuka (334)



OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOPUM CTPOeHus BemecTBa (3 4)
Makpockonuyeckas cucteMa. COCTOSHHE MaKpOCKONMYECKON cuctemsl. [lapameTpsr
cocTosiHuA.  TepMOIMHAMUYECKM WM CTATUCTHUYECKUWA  METOABl  U3YYEHUS
MaKpOCKOMUYECKUX CHUCTEM. B3Il ApEBHErPEUECKUX MBICIUTENEH HAa CTPOCHHE
BemecTBa.  OCHOBHBIE  MOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOH  TEOpHH.
DKcnepruMeHTaIbHbIe 000CHOBAHUS CYIIIECTBOBAHMS MOJIEKYJ U aTOoMOB. Pa3mepsl u
Macca monekys. KomruectBo BemectBa. MonsipHas macca. KoHueHTpaus MOJIeKyII.
[Toctostnnas Jlommmuara. Tlocrosinnas ABoraapo. duddyszua. Cxopocts quddysum.
bpoynoBckoe nBmxenue. Teopusi OpoyHoBckoro nBmwkeHus. OmbiT IlltepHa.
Pacnpenenennie monekyn no ckopocTsM. CpelHssi KBaJpaTU4dHas CKOPOCTb M
CpeIHUI KBaJIpaT CKOPOCTHU JIBI>KEHUs MoJiekys. Pactipenenenue bonbimana™® Cuibl
B3aUMOJICUCTBUS MEXKIY MOJIEKyJaMu U aroMamu. [Ipupona MeXMOJEKyJIsIpHOrO
B3auMOIeUCTBUS. ['paduK 3aBUCUMOCTH CHUITBI MEKMOJIEKYJIIPHOTO B3aHMOICHCTBHUS
OT PacCTOSIHUS MEX]ly EHTpaMu aToMoB. [loTeHIMabHas SHEPTUsl B3aUMOEHCTBUSA
Mouiekyn®. ['paduk 3aBUCUMOCTH TOTEHIIMAIIBHON YHEPTUU B3aUMOJCHCTBUS aTOMOB
OT PACCTOSIHUSI MEXKTy HUMU

CroiicTBa razos (12 u)

WneansHbiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM
TEOpUH HJIeaTbHOro raza. CpelHssi KUHETHYECKas SHEPrus TEIJIOBOIO JIBHXKECHHS
MOJEKya W Temneparypa Tena. [loctossHHas bosbnmana. YpaBHEHHE COCTOSHHS
UJICAUIBHOTO ra3a. YpasHeHue Menaeneesa—Kianenpona. Ypasaenue Knamneiipona.
BuyTtpennss sHeprus maeanbHoro rasa. Mzomponeccel. M3orepmuueckuii mporece,
3akoH  boitns—Mapuorra.  M300apubiit  mpomecc, 3akon  [eii-Jlroccaka,
TeMIIepaTypHbI KO3PPUIKUEHT 0OBEMHOTO pacliupeHus raza. M30xopHsblil mpoiecc,
3akoH [llapmst, temmeparypHbld Kod(PQPUIMEHT naBieHus ra3za. AnuadaTHBIMN
nponecc. [I[pumenenrne nepBoro 3akOHa TEPMOJAMHAMUKHN K M3ompoueccam. Moaenb
peansHOro rasa. Kputuueckoe cocrosiHue BemiecTBa. Kpurtuueckas Temieparypa.
[Tapoo6pazoBanue. Hacwimennsrit map. CBoicTBa HACBIIEHHOTO Tapa. Todka poCHI.
AOGcomoTHass BAaXHOCTb. (OTHOCHUTENIbHAsI BIAXKHOCTh BO3ayxa. M3mepeHue
BJIAXXHOCTU. BiMsHME BIAXKHOCTH BO3AyXa HA JKH3Hb JKUBBIX OPraHU3MOB.
[IpumeHeHne cKaToro BO3Ayxa: OTOOWHBIA MOJIOTOK, MHEBMATHYECKUH TOPMO3.
[TonydeHnue U TPUMEHEHHE CHOKMKEHHBIX Ta30B.

KonTpoabnas padora

Neo 4 o reme «CBoliCcTBa UAEATBLHOTO ra3ay.

Jlabopamopnwie pabomut

No 5. U3yueHue ypaBHEHUS! COCTOSIHUS UJI€aJILHOTO Ta3a.

Ne 6. 3mepenne OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.

Temovt npoexmoes

1. DkomornuecKkr YUCThIE BUIBI TOPOJICKOTO TPAHCIIOPTA.

2. KocMuueckuii «Mmycopy.

3. CipoeKTupyiTe M U3rOTOBBTE BOJIOCHON TUTPOMETP.

4. DKOJIOTUYECKH YUCTHIE TEIJIOBBIE ABUTATENH.

5. Conneunsle 6aTapen: NPUHIUI PaOOTHI U IPUMEHEHHE.



Hccneoosamenvckoe 3adanue

[Ipemyioxnure SKCIEPUMEHTHI, MO3BOJISIIOIIME C IMOMOIIBK MOAPYYHBIX CPEACTB
UCCJIeIOBaTh 3aBUCHMOCTh JIaBJIEHUs rasza JIaHHOM Macchl OT oObema Mpu
MMOCTOSTHHOW ~TeMIlepaType ¥ 3aBHCHMOCTh 00ObeMa ra3a JaHHOWM MacChl OT
TEMIEPATypbl MPU TOCTOSIHHOM JABJICHUU. BBINONIHUTE HX MW MOATOTOBBTE
COOTBETCTBYIOIINE COOOIECHUS

OcHOBHbIE IOHATHS H 3aKOHBI TepMoanHaMukn (10 9)

Hctopus pa3BuTHs U CTAaHOBIICHHS TEPMOJUHAMUKH. TepMoIUHAMUYECKAsT CUCTEMA.
TennoBoe paBHOBecHe. 3aKOH TEPMOAMHAMUYECKOTO paBHOBecHs. TemmnepaTypa Kak
napaMeTp  COCTOSIHMSL ~ TEPMOJMHAMUYECKOW  cucrtembl.  HyneBoil  3akoH
TepMOJIUHAMUKU. V3MepeHue Ttemmeparypbl. TepmoauHamuueckas (aOCOIIOTHAs)
mKaina Temneparyp. AOCOMIOTHbIA Hylnb TeMmiepaTyp. COOTHOLIEHHE MEXIY
3HAYCHHUSIMH TeMIIEpaTypbl Mo IKajie llenbcus U mo TEpMOJAMHAMUYECKOW IIKAJIE.
CBsA3p TEPMOJMHAMUYECKOW TEMIEPATYPbl M CPEIHEW KWHETHYECKOM DHEPTUU
MOJIEKYJl. BHyTpeHHssi 3Heprusi. YCIIOBHOE 00O3HAY€HHE M €JIMHUIIA BHYTPEHHEH
SHEpPruM. 3aBUCUMOCTh BHYTPEHHEW SHEPTrUM OT TEMIIEPATyphbl, MacChl T€la U OT
arperaTHoOro coctostHusi BemiecTBa. CrnocoObl M3MEHEHMs] BHYTPEHHEH SHEPIHH.
Tennonepemaua. Bwuasl Temnonepemaun. KomanuecTBO — TEMmnoThL. Y aeiabHas
TEIUIOEMKOCTh BelllecTBa. 3MeHeHue arperaTHBIX COCTOSIHUM BemiecTBa™. BbwiBog
dbopmysbl pabOTHI ra3a MpU HEM3MEHHOM JaBlieHWHU. ['paduueckoe mpencTaBlieHUe
paboThl. 3aKOH COXpaHEHUs] MEXaHMYECKOW HSHepruu. 3meHeHne MeXaHMYeCcKOM
sHeprud. [lepBwiii 3aKOH TEPMOJWHAMUKH. DKBUBAJICHTHOCTH TEIUIOTHI M PabOTHI.
HeBo3MoxHOCTh co3gaHus BeyHOTO JBurarens. HeoOpaTumelie mporecchl. Bropoit
3aKOH TepMoAnHaMUKU. CTaTHCTHUYECKOE OOBSICHEHHE HEoOpaTUMOCTH. TerioBoit
neurarenb. (OCHOBHBIE 4YacTH TeIIoBOro pasurarens. KpyroBoil mporecc.
XonoawnbHuk. Koadduiment mnone3Horo AeHCTBUS  TEMJIOBOTO  JBUTATEIIS.
Nneanbupiii terutoBont nBurarens. [lukn Kapno. KIIJ waeanbHOro TermmoBoro
neurarenis. [lapoBsie TypOuHEBI. J[BUraTenu BHyTPEHHETO CTOpaHus: KapOopaTopHbIC
u JausenpHble. PeaxktuBHble nBurarenu. llepcnekTuBBI  pa3sBUTUS  TEILIOBBIX
neurareneid. Ilpunnun pabGotel xonomunbHoM MamuHbl. KIIJ  xonomuiabHOMN
MamuHbl. KomnpeccopHas XoJioauiibHasi MalivuHa. TerioBblE JBUTATENM M OXpaHa
OKPY’KarOIIEU CPEIBI.

KonTtpoabnas padora No5 o teme « TepmoauHamMukay.

Jlabopamopnasa paboma

No 7. I3mepenue yebHOM TEIOTHI TUIaBIEHUS JIb/IA.

Hccneoosamenvckoe 3a0anue

[Ipenioxure SKCIEPUMEHT, TMO3BOJISIIOIIMNA HaOIIOAaTh OPOYHOBCKOE JBIKCHHE.
OnummTe cBou HaOmoneHus. JloKaKuTe OSKCHEPUMEHTAIBHO, YTO CKOPOCTH
JBUYKEHUSI OPOYHOBCKOM YaCTHUIIBI 3aBUCUT OT TEMIIEPATYPhI

CroiicTBa TBepabIX TeJ U JKUAKOCTEMH (8 u)

CtpoeHue TBepAOro Kpuctajuinueckoro Ttena. Kpucrammmueckas pemierka.
Nneanbupiii kpuctami. [lomumopduszM. MoHO- U MOJUKPUCTAILIBI. AHU30TPOIHS
CBOMCTB MOHOKpucTayyioB. [lpuumna anmsorponuu. Jedopmamnus. Yopyrue u



wiactuueckue aedopmanuu. Bunel gedopmanmn. MexaHuueckoe HaIpsiKEHUE.
OtHocutenbHOe yiuHeHue. 3akoH ['yka. Moayne FOnra. CBoiicTBa TBEpABIX TEIl:
XPYIKOCTh, IPOYHOCTh, TBEPAOCTh. Ilpenenm mpouHocTH. 3amac MOPOYHOCTH.
BbluncieHre MEXaHMYEeCKOTO HaIpsHKEHUs, OTHOCHTEIIBHOIO M a0COJIFOTHOIO
yIJWHEHUs, 3anaca npodyHocTd. CTpoeHue peanbHOTO KpucTtamia®. JledexTs
KpucTaJioB*. VYrmpaBieHue cBoilcTBamMH TBepAbIXx Ten*. CTpoeHHe U CBOMCTBA
KUAKUX KpuctaiwoB®. IlpuMmenenue >xugkux kKpuctamuioB™. XXugkue Kpuctamibl B
opranuzme denoBeka®. CTpoeHue u CBOMCTBA TBEPABIX TEJI B aMOP(PHOM COCTOSIHUU.
[Tomumepst. Komnosutsl. Hanoctpykrypsr®*. Hanomarepuansr®*. Hanorexnomorus™®.
Mogenbs KHUIKOTO COCTOSIHUS. TeKydecTb >KUIAKOCTA. JHEPrusi MOBEPXHOCTHOTO
cnosa. IloBepxHocTHOe HatskeHue. IloBepxHocTHass »3Heprus®. CmauuBaHHe.
[IpnunHa cMaumBaHusa. Bunel menuckos. KanmsuisipHele ssienus. @opmyna i
pacyeTa BbICOTHI MOAbEMA KUJIKOCTH B KalWJLUISPE.

Kontpoabnas padora Ne 6 mo teme «CBOMCTBA TBEPBIX TEI U KUIKOCTEID.
Jlabopamopnasa paboma

No 8. HaGnronenue o6pa3oBaHusi KpUCTALIOB (JOMAITHsIS paboTa).

Ne 9. 3mepenne noBEpXHOCTHOIO HATSKEHUS JKUJKOCTH.

Temovt npoexmos

1. Co3nanue MaTeprasoB C 3aJaHHBIMHU CBOWCTBaMU.

2. KOMNO3UIIMOHHBIE MaTEPUAIIBI U UX UCTOJIb30BAHUE.

3. Hanomarepuaiibl u nx mpuMeHEHHE B METUITHE.

4. HanotexHoJorusi ¥ Mpo0OJIeMbl S3KOJIOTHH.

5. HaHOTeXHOI0THS ¥ COLIMAIBHO-3TUYECKUE MPOOJIEMBI.

6. XKnuakue KpuCTaIbl B IPUPOJIE U TEXHHUKE.

Hccneoosamenvckue 3a0anus

1. MccnenoBanue 3aBUCHMOCTH OBEPXHOCTHOTO HATSKEHHUS OT IPUMECEM.

2. HccnenoBaHue 3aBUCUMOCTH ITOBEPXHOCTHOIO HATSKEHHS OT TEMIEpaTyphl
KUIKOCTH

daekrpocraTuka (11 4)

OnexkTpuueckuii 3apsn. Ero cBoiicTBa: aBa poja 3JIEKTPUYECKHUX 3apsiioB, 3aKOH
COXpaHEHUs, JUCKPETHOCTD IEKTPUUECKOTO 3apsia, MHBAPUAHTHOCTb.

EAVHUIBI 3EKTPUYECKOro 3apsiia. SIBJIEHHE 3JIEKTpHU3alUuu. OJEKTpHU3alus Tl B
ObiTy W Ha mpousBoAcTBe. OmnbiThl KynoHa ¢ KpyTwibHbIMH Becamu. TouyedHBIN
3apsin. 3akoH Kynona. ['panunbl npumeHumoctu 3akoHa Kynona. [lpunnmn
CYNEpNO3ULIMA CUJl. AHAQJIOTHS MEXIy DJIEKTPUYECKUMH M T'PaBUTAMOHHBIMU
CUJIaMH. DJIEKTPUYECKOE TOJIE U €ro CBOMCTBA. DJIEKTpOCTaTUdecKoe mose. BekTop
HaIpPSHKEHHOCTH  DJIEKTpOCTaTH4eckoro moiid. [IpuHUMn cynepno3uuuu  MoJiei.
HampspkeHHOCTP  TOJISI  TOYEYHOro  3apsja. JIuHMM ~ HaNpsSKEHHOCTH
ANIEKTpOCcTaTnYecKoro mnojis. OgHopoAHOe siekTpuyeckoe nmosne. HarnsgHele
KApTHUHBI JJIEKTpOCTaTHYECKHUX Toseil. Beruncienne cun Kynona. [Ipumepst pacuera
HaIPSOKEHHOCTH  TOJISl, CO3/aHHOIO OJHMM W JBYMS TOYEYHBIMHM 3apsIaMHu.
[IpoBognuku. OTCYTCTBUE NOJII BHYTPU MPOBOJHUKA. DJIEKTPOCTATHYECKAS 3alUTA.
Juanexktpuku. IlonsipHble OuANEKTpUKU. OieKTpuuyeckuilt aunois. [lonspuzanus



nojsipHoro ausnektpuka. Hemossipueie nuanextpuku. [lossipuzanusa HENoOJIpHBIX
TUAJIEKTPUKOB.  J[MdNeKkTpuueckass MPOHUIIAEMOCTh  BemlecTtBa. Pabora 1o
MEPEMENIECHUIO 3apsiia B OJHOPOJAHOM BJIEKTPOCTATUUECKOM Toje. [loTeHunanbHbIi
XapakTep 3JEKTPOCTATUUECKOTO MoJis. Jloka3aTenbCcTBO MOTEHIIUAIBHOTO XapaKTepa
Ha npumepe oaHopojaHoro mons. Ilorenmuman. PasHocte noTeHuuanoB. CBs3b
pPa3HOCTH  TOTEHIMAJIOB W  HANPSHKEHHOCTH  DJIEKTPOCTATUYECKOrO  IMOJIS.
DJIEKTpUUECKasi €MKOCTh MNpoBOAHMKA. KOHIEHcAaTophl. DIEKTpUYecKass €MKOCThb
KOHJICHCaTOpa. OJIEKTPUYECKAash E€MKOCTh IUIOCKOTO KOHJeHcaTtopa. PaOora,
coBeplIaeMasi Ipu 3apsAKe TIOCKOTO KOHAEHCATOPpa. DHEPTHUS IEKTPOCTATUYECKOTO
OJISI.

KonTtpoJubHas padora Ne 7 110 Teme « IIEKTPOCTATUKA.

Jlabopamopnaa paboma

Ne 10. M3aMepeHne 371eKTpUYECKON EMKOCTH KOHJIEHCATOopa.

Temovt npoexmoeg

1. [IpuMeHeHre IMeKTPOCTaTUYECKOM 3aIUTHI B OBITY.

2. JIaKTUIIOCKOIHUS KaK METO/I MOJYyUYEeHUS U aHalin3a HH(OpMaIIUH.

3. DiekTpuuecKoe moiie 3eMIIH.

4. llTapoBast MOJIHUSL.

Hccnedoosamenvckue 3a0anus

1. DnexTpuzanus pa3auyHbIX TEJl.

2. HccnenoBaHue 3aBUCMMOCTH yIrila HAKJIOHA TIOJBEIICHHBIX HA HUTIX TeJl,
HaxXOASUIUXCS B AJIEKTPUUECKOM I10JI€, OT MaCChl TEJ.

3. Ilotpure ra3eToil HaAYTHIM BO3AYXOM BO3AYIIHBIN APUK, IIOJHECUTE K ITOTOJIKY U
ormyctutTe. 3adUKCUPYHTE BpeMs, B TEUCHHE KOTOPOTO IIAPUK OCTABaJICS BUCETH Y
notoJyika. O0BSCHUTE MPUUKHY TTOAOOHOTO MOBEACHUS IIapUKA.

4. IlpoaHanu3upyiTe NPEIJIOKECHHYIO (PU3MUECKYI0 CHUTyalldl0 W OTBEThTE Ha
MOCTaBJICHHbIE BOINPOCHl. «B OJHOPOAHOE SIEKTPUUECKOE TI0JIE BHOCIT JBE
COCMHEHHbIE W HE 3apsOHKCHHbIC IUIACTUHKH, YKPEIUICHHBIE HA HW30JUPYIOIIUX
pydkax. B smekTpudeckoM MoJi€ MIACTUHKU Pa3beIUHSIOT U ONPEACISIOT HaUiue
3apsiZIOB HA HUX.

1. TlosiBITCS N 3aps/ibl HA TUIACTUHKAX, M €CJIM Bbl CUMTAETE, YTO MOSIBATCS, TO
oTKyzAa ¥ nouemy? OIMHAKOBOTO JIM OHU 3HaKa?

2. byayT nu TJIACTUHKHU 3apsOKEHBI, €CIM WX Pa3beUHUTh T0CJEe BBIHECCHUS W3
nons? [Houemy?

3. Kakoii BBIBOJ MOKHO CA€JIaTh HA OCHOBAHUHU TAKOT'O OIIBITA?)

OueHnTe MpPaBUIBHOCTH CBOMX OTBETOB B peajbHOM 3KcnepumeHte. s co3manus
OJIHOPOJAHOTO TIOJISI MOXHO  MCHOJIb30BaTh pa3OOpHBIM  KOHJEHCATOp, IS
ONpeIeNICHHS 3apsAJia Ha IIACTUHAX — JJIEKTPOMETP WIIH SJIEKTPOCKOI



TemaTHuyeckoe NVIAHUPOBAHUE

Ne Ha3Banmue pa3uesia, TeMbl KoianuecTBo

n/n 4acoB
1 |BBeaenue 3
2 |Kiaccnueckasi MeXaHHUKa 21
3 |[Moaexyasipuasi ¢pusuka 33

3.1 |OcuoBsl MKT cTpocHus BelecTBa 3

3.2 |CaoiicTBa ra3os 12

3.3 |OcHOBHBIC TOHATHS U 3aKOHBI TEPMOTUHAMHUKHI 10

3.4 |CpoiicTBa TBEPIBIX TEN U )KUIKOCTEH 8
4 | DuekTpocTraTuka 11

Hroro 68




