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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qusuke 0a30BOr0 ypOBHS Ha ypPOBHE CPETHEro OOLIEero oOpa3oBaHMA
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuy, peajn3yrolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4HOI KapTuHbl MUpa o0ydaronuxcs 10 kiaccoB npu 00ydeHnu ux Gu3uke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ACSTEIbHOCTHOTO moaxona. IIporpamma mo ¢u3nMKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsi3ell (M3UKU C €CTEeCTBEHHO-HAy4YHbIMM Y4eOHBIMHU IpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIE IEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOSHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE;
cojepkaHue yueOHoro npeamera «Du3uKa.

dwu3mKa Kak HayKa o HanOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAsl B KAYECTBE YI€OHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
IkonbHBI Kypc (QH3UKH — CHCTEMOOOPA3YIOUIMHA Ui E€CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHHE W aKTUBHOE
npUMeHeHHe (pU3NUECKUX 3HAaHUN ONpeesIsieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOT M
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHONW KapTHUHBI MUpa 00ydaromuxcs, B (pOpMUPOBAHHWE YMEHUN HPUMEHSTH
HAYYHbII METOJ] MO3HAHUSI ITPU BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICIOBAHUIM.

B ocHoBy kypca pu3uku 1711 YpOBHS cpeHero oOmiero oOpa3oBaHusl MOJIOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEHM MaTepuan Kypca pU3uku 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT UCMOIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3n4eckoi Hayky, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype pusuku npenmnosnaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEACTBOM BBEACHHUS DSJIEMEHTOB COJAEp KaHMS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHs MpoOIeM palliOHAIBHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)KHEBBIMU JJIEMEHTAMH Kypca (U3MKKM Ha YPOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
SBIISIOTCS (U3MUecKue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
IIPEJICTABICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAaY4HBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (PU3MKHM pean3yercs Mpexae BCero 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAIBHON JIesATeNbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUYEHHUECKUX MPAKTUYECKUX PadoT.

Bosnblioe BHUMaHuE yaenseTcsl pelIeHUIo0 pacy€THBIX U KadeCTBEHHbIX 3a1ad. [Ipu stom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,



HIO3BOJISIOIINE ITPUMEHSTh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca,
TaK M MHTETPUPYS 3HAHUS M3 pasHBIX pa3nenoB. [ KayecTBEHHBIX 3a1ad NPUOPHUTETOM
SBJISIIOTCSL  3aJjaHUsl Ha OOBACHEHHWE NPOTEKaHHWA (QU3NYECKUX SBICHHH W IPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (pu3MuUecKol MOAENTH A CUTYallMH MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU TIETISIMU U3Y4YEHHUsT (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:
dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY H3Y4YECHHUIO IHPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE IMO3HAHMSA U POPMHUPOBAHUE MCCIEIOBATEIHCKOTO
OTHOIIEHHS K OKPYKAIOLIHM SIBJICHUSM;
(dopMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3y4eHUSI OCHOB CTPOCHUS MaTepUU U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
dopMupoBaHne YMEHUI OOBICHATD SBJICHUS C HCIOIb30BaHUEM (PU3NYECKUX 3HAHUH M HAYYHBIX
JI0Ka3aTebCTB;
dopMupoBaHHE TPEACTABICHUNH O POy (DU3UKU IS PAa3BUTHUS APYIMX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JocTmkenue STHX Iieneld oOecreunBaeTcsl pelIeHUeM CIEAYIOIUX 3agad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

e TIPUOOpETEHHE CHUCTEMBI 3HaHUII 00 OOMmMX (HU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsI MEXAHHUKY, MOJIEKYISIPHYIO (PU3UKY, DIIEKTPOAHMHAMUKY

e (dopMHpOBaHNE YMEHHUI IPUMEHSITH TEOPETUUCCKHIE 3HAHUS 1151 OOBsICHEHUS (PrU3NIecKuX
SIBJICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEUICHUN B TIOBCETHEBHOM KHU3HH;

e OCBOEGHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 3a/1a4 C SBHO 331aHHON (PU3NYECKOI MOAEIBIO,
3aja4, MoIpa3yMeBaIOIINX CAMOCTOSATEIIEHOE CO3JaHIe (PHU3UIECKON MOJIEITH, aIeKBaTHOM
YCIIOBUSIM 331a4H;

e TOHMMaHHWE (QHU3NYECKUX OCHOB W TPUHIMIIOB ACWCTBUS TEXHUYECKHUX YCTPOICTB H
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIIFHOTO IIAHUPOBAHUS W TIPOBENEHHS (PH3MUECKUX
HKCIEPUMEHTOB, aHAJIM3a U UHTEPINpPETaluu HHPOPMALIUH, ONIPEesIEHUs] JOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysIbTara;

e CO3/1aHUE YCJIOBUI AN Pa3BUTHUS YMEHHUH MPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKOM
NeSITETTHHOCTH.

Ha u3yuenne ¢usuxu 10 kiacca Ha ypoBHE cpellHero od1ero oopa3oBaHust OTBOAUTCS 68
yacoB (2 yaca B HEJIEIIO).

[TNIAHMUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

OcBoenne ydyeOHoro mpenmera «Dusmka» Ha yYpOBHE CpeaHEero olmiero oOpa3zoBaHUS
(6a30BBIf  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI

JIndHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOoro mpeamera «Du3uka» JOJDKHBI OTpaXkaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO  OOIIeCTBa,
pacHIMpEeHHEe >KU3HEHHOTO OMbITa U OMbITa AEITEIBHOCTA B MPOLECCE peain3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOTO BOCIIUTAHUS:
c(OPMHUPOBAHHOCTh TPAXKTAHCKOW TMO3HUIIMHA OO0YYAIOMIETroCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;



OPUHATHE TPAAULHUOHHBIX OOIIEYEIIOBEYECKMX TIyMaHUCTHYECKHMX M JIEMOKPaTHYECKUX
IICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO [ESTEIBHOCTh B HHTEpecax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJCHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSIMHU U
Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTpUOTHUYECKOIO BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUMCKON I'Pa)KTaHCKON UACHTUYHOCTH, MIATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTIKEHHUSM POCCHICKHX YUYEHBIX B
obsacti (GU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CHOCOOHOCTh OLEHWBATh CHUTYAallMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYIYIIETo;

4) 5CTEeTHUYECKOTO BOCTIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs ACTETHKY HAYyYHOTO TBOPYECTBA, IMPHUCYIIETO
buznueckoil Hayke;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpPEC K pa3uyHbIM cepam MmpodeccruoHalIbHON AeSITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3MKOl W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymield mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KHU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHHIO B oOjactu (u3uKH Ha
MPOTSKEHUH BCEU KU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJIBTYphl, OCO3HaHHE TIJO0AJBHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAaHUPOBaHME U OCYLIECTBIICHHE ACWCTBUI B OKPYXKAIOLIEH cpelle HA OCHOBE 3HAHMA Lesei
YCTOWMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue OIbITa JEATETbHOCTH SKOJOTHYECKOW HampaBIEHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHUU 10 PU3UKE;

7) IEHHOCTU HayYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢bu3nueckoil HayKu;

OCO3HAHWE IEHHOCTH HAayYHOW MAEATEIbHOCTH, TOTOBHOCTH B IIPOIECCe H3YYEHUsS (GUIUKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEI0BATEIBCKYIO JeSITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATHI

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

bazoBrie Joruueckue AeMCTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U  aKTyallM3UpOBaTh MpoOJeMy, paccMarpuBath €€
BCECTOPOHHE;
OTIPENIETISATh e JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3zpabaThIBaTh IUIAH PEIIEHUS MPOOJEMBbI C YYETOM aHaIM3a WMEIOIIUXCS MaTepPHAIbHBIX U
HEMaTepUalIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JIEATEIILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1EISIM, OLICHUBATh
PUCKH MOCTEACTBUMN ACSATEIbHOCTH;

KOODJAWHUPOBaTb M  BBHIIOJHATE pPabOTy B  YCIOBUSIX pEaTbHOrO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BI/IBaTI> eraTI/IBHOC MBIIIJICHUC HpI/I peLHCHI/II/I KN3HCHHBIX HpO6JI€M.
bazoBrle nccnenoBaTenbcKkue AeHCTBUS:
BJIAJICTh HAYYHON TEPMHHOJIOTUEH, KITIOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOM HAyKH;



BJIa/IETh HaBbIKaMHU y4eOHO-HCCIIE0BATEIbCKOM 1 MPOEKTHOM IEeATENbHOCTH B 001acTu (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOAOB pEIIeHHs 3ajad
buznyecKoro cogepxaHus, IPUMEHEHHUIO Pa3IMYHbIX METOAOB MTO3HAHUS;
BJIAQJIETh BUJAMM JESATEIBHOCTH 110 IIOJYYEHHIO HOBOIO 3HaHMs, €ro MHTEpIpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYyaJlH3UPOBATh 3aj]]auy, BBIIBUTATh THIIOTE3Y €€
pellIeHus, HAXOAUTb apryMEHTBI JUIs I0KA3aTeIbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh IapaMeTphbl
U KPUTEPUU PELICHMUS,;
AQHAJIN3UPOBAThH NOJYUYEHHBIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a41 B 00Pa30BATEIBHO JESITEIBHOCTH, B TOM YHCIIE
pU U3y4eHUH (PU3UKU;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh TIPUOOPETEHHBIN OIBIT;
YMETb NEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 001aCTh KUZHEAEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIIBUTaTh HOBBIE HJIEH, MIPeJlaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33]a4H, I0IyCKAIOIINE albTEepPHATUBHBIEC PELLICHUS.

Pabota ¢ nuapopmanmeii:
BJIQJICTh HABBIKAMU IOJTYYCHHUS HHPOPMAIH PU3NISCKOTO COJCPKAHUSI U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHAINU3, CUCTEMATH3AIUI0 U HMHTEPIPETAIUIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;
OILICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;
WCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COONIOZeHHEeM TpeOoBaHUl
HPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpExKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30I1acCHOCTH;
co3/aBaTh TEKCThl (PU3MUYECKOTO COJEp’KaHUS B pa3iIMYHbIX (popmarax ¢ y4ETOM Ha3HAYCHUS
uH(bOpMallMM W 1EJeBOW ayAuTOpUM, BBHIOMpas ONTHUMAIbHYIO (OpMY TMpEICTaBICHHUS U
BU3YaIU3alUH.

KoMMyHHKaTHBHBIE YHUBEpPCAIbHbBIE YIEOHbIE IEHCTBUS:
OCYIIECTBIIATh OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHITKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIK TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,
BBHIOMPATh TEMATHKy M METOJbl COBMECTHBIX JACHCTBUU C yd€ToM OOIIMX HHTEPECOB, U
BO3MOKHOCTEHN Ka)KJOT0 YJIeHA KOJIEKTUBA;
MPUHUMATH IIEJIM COBMECTHOM JESATETHHOCTH, OPTAHN30BBIBATh M KOOPJAUHUPOBATH JICUCTBUS 110
€€ IOCTUKEHUIO: COCTABJIATH IUIaH ACUCTBUM, paclpeieNiATh POJIU C YUETOM MHEHUM YYaCTHUKOB,
00CyXJ1aTh pe3yibTaTbl COBMECTHOM paboTHI;
OIICHMBATh KAYeCTBO CBOETO BKJIaJia M KaXJIOT0 Y4aCTHHKA KOMaHABl B OOIIMUN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;
npeasiaraTh HOBBIE MPOEKThI, OLEHMWBATh HAEH C NO3WLUMUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
OCYILIECTBIISATh MO3UTUBHOE CTPATErMUECKOE MOBEJACHUE B PA3IUYHBIX CUTYAlUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKE€HNE, OBITh MHUIIMATUBHBIM.

PerynsaTuBHbIe yHUBEpCaIbHBIE y4eOHbIE TEHCTBUS

Camoopranu3anusi:
CaMOCTOSITENILHO OCYIIECTBISATh TO3HABATEIBHYIO JESATENbHOCTh B oOnactu (u3uku u
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBIISATh IUIAH pELIEHUsT pacy€THBIX W KAdeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;
JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;
pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;



JienaTh OCO3HAHHBINA BEIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;
OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HPOPMHUPOBAHUIO W MPOSBICHUIO APYAMLIMH B 00NacTH (DU3UKHU, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTpOJIb, SMOLMOHAIbHBIA NHTEIUICKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU TO3HABATENHHOW PEIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUU U
MBICJIUTEJIbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAaHU;

UCIIOJIb30BATh IPUEMBI pEIICKCUH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

PUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKU.

B npouiecce qocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI ITPOTPaMMBI 110 (PU3KKE JTst
YPOBHSI CpeHero oOmiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraoui copMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE YMOILIMOHAIBHOE COCTOSIHUE, BUIETh
HAIPABIICHUS PA3BUTHS COOCTBEHHOW IMOLIMOHAIBLHOM c(hephl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBAHHUS, BKIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJIEHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSM U TMPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOUAOIICH CTPEMIICHHE K JJOCTHXKCHHIO LIETTU U YCIIEXY, ONTUMHM3M,
WHULUATUBHOCTb, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIFOYAIOIIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIEHOE COCTOSIHUE APYTHUX, YUUTHIBAThH
€ro MpU OCYIIECTBIEHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;
COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIWX CIOCOOHOCTh BBICTpAWBAaTh OTHOIIEHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

[MTPEJJMETHBIE PE3VJIBTATBI

K konny o0yuenus B 10 knacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JAOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEeMOHCTPUPOBATH Ha TIPUMEPaX POJIb U MeCTO (PH3UKH B POPMUPOBAHUH COBPEMEHHOIN HAydYHOU
KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOH JAeSITEeIbHOCTH
JIIOJIEH;

YYUTBIBATh TPAHUIBI MPUMEHEHHUs] M3YYEHHBIX (U3UYECKUX MOJeJel: MaTepualbHas TOuKa,
MHepLHalbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TEJO, UACAIBHBIN a3, MOJECIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUCUHBIN NEKTPUUECKUI 3apsil MPU PelIeHUH (PU3NUIECKUX
3ajay;

pacrio3HaBaTh (pu3nUECcKue sIBIEHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU CTPOCHHUS BEIIECTBA M JICKTPOJINHAMHUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHe TeJ, JBHXKEHHE II0
OKPY’KHOCTH, MHEpLHUs, B3auMojeiicTBue Ten, AudQy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE
KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell MPHU HarpeBaHUM (OXJIAKICHUH), TEIUIOBOE
paBHOBECHE, WCIIAPCHHE, KOHJCHCAIMS, IUIABIICHHE, KPHCTAILIM3AIMs, KUTICHHE, BIIAKHOCTD
BO3/1yXa, MOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMM COCTOSIHMA I'a3a B U30MPOLIECCax, JIEKTPU3aLMsl TeJl, B3aUMOJIEHCTBUE 3aps/IOB;
OIKCBHIBATh MEXAaHMUYECKOE ABIKEHHE, UCTONb3Yys (U3NUYECKUE BEIMYUHBI: KOOPAUHATA, IYTh,
nepeMelleHe, CKOpocTb, YCKOpPEHHE, Macca Tella, CUJla, UMITYJIbC Tesla, KHHETHYeCKask SHeprus,
NOTEHIMAJIbHAs SHEPrusi, MeXaHWuecKas padoTa, MEXaHHMYECKash MOIIHOCThb; IMPHU OMUCAHUHU
IPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYCHMS H
€IMHUIIBI, HaXOIUTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU;



OTNKCHIBATh U3YUYEHHBIE TEIJIOBbIE CBOMCTBA TENI U TEIUJIOBBIE SIBJICHUS, UCIONb3Yd (PU3NYECKUE
BEJIMYMHBI: JIaBJI€HUE Tra3a, TEMIepaTypa, CpedHsAs KHUHETUYeCKas SHEPIUs XaoTHYECKOIo
JBWKEHUSI MOJIEKYJ, CPEIHEKBAaApaTU4HAasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSISI dHEpPrusi, paboTa raza, KO3QQHUIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JBUTATEIIS;
IpU ONHCAHUM TMPABWIBHO TPAKTOBaTh (U3NYECKUIl CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaUEHHSI U €AUHHIIBI, HAXOIUTH (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUUHY C
JPYTrUMU BEJTMYMHAM;

ONKCHIBATh W3YYEHHBIE DJIEKTPUUECKUE CBOWCTBA BEIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJNIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YyEMbIX BEJIWYHH, WX OOO3HAUEHUS W EIUHMHIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;
aHAIM3UPOBAThH (PU3NUYECKHE MTPOLIECCHI U SIBICHUS, UCTIONb3Ys (PU3HUECKHUEe 3aKOHBI U IPUHITUIIBL:
3akoH BceMupHOro tarorenus, I, II u Il 3akonbr HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPIHM, 3aKOH COXPAaHEHMSI UMITYJIbCa, MPUHLHUI CYNEPIO3UIIMU CUJI, IPUHLIUAI PaBHOIPABUS
MHEPLHAJIbHBIX CUCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHS BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEIHEN KMHETHMYECKOW SHEPruy TEIIOBOTO JBUYKEHUSI MOJIEKYT C
aOCOJIIOTHOW  TEeMIIepaTypod, TIEpPBBIM 3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3ToM pa3nudarh CIOBECHYIO (GOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBHS (IpaHUllbl, 00JacTH) NPUMEHUMOCTH; OOBSICHATH
OCHOBHBIC TPHUHIIMIBI JCHCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh
yCIIOBUS UX O€30MaCHOT0 UCMOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;

BBIMIOJHATh OKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKHX SBIEHUH U MPOLECCOB C
UCTIOJIb30BAaHUEM  TIPSAMBIX, M  KOCBEHHBIX H3MEPEHHH, Tpu ITOM  (OPMYIHPOBATH
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MPsIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3NYECKMX BEJIUYMH, NMPH 3TOM BBIOUpPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHMSI M HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOIPEITHOCTEN
U3MEPEHHUI;

UCCIJIEIOBaTh 3aBUCHUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMHM C HCIOJIb30BAaHUEM IPSMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (PM3NYECKUX BEIUUMH B BUJI€ TaOIUI] U TpaUKOB, I€JIaTh BHIBOJBI 110 pe3ylIbTaTaM
WCCIIEJOBAHMSI,

coOnroaaTh mpaBuiia 0€30IaCHOrO TpyJa MpHU MPOBENEHUU HUCCIEAOBAHUN B paMKax y4yeOHOro
HKCIEPUMEHTA, y4eOHO-UCCIIE0BATEILCKOW M TMPOEKTHOW NESATETbHOCTH C MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pemiath pacu€THble 3a/la4d C SBHO 33aJaHHON (HU3MUECKOW MOJeNbI0, UCTONb3Ys (U3NYECKHe
3aKOHBI W TIPUHIUIIBI, HA OCHOBE aHallM3a YCJOBHS 3aJauyd BbIOMpaTh (DU3MUYECKYI0 MOJEIb,
BBIJICJIATE (PU3UYECKUE BEIMUYMHBI M (HOpMYJbl, HEOOXOAUMBbIE sl €€ pEIICHHUs, NMPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOT0 3HAaUeHUs (PU3NUECKON BEIUMYNHBI,

pelmaTe KadyeCTBEHHbIE 3aJauM: BBICTPAUBATh JIOTMYECKHM HENPOTUBOPEUMBYIO LIEMOUYKY
PacCyXXJIEHUI ¢ OMOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,
UCIIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOIOTHH JJIS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPECTABICHUS YU€OHON U HayuYHO-TIONYJISPHON
uHpOpMallMK, TIOJYYEHHOH W3 pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATH
MOJTy4aeMyto HHPOPMAIHIO;

IPUBOANUTH MPUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pAa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCTIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HMU JUIA OOEcreueHUs
0€30MacHOCTH IpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBaAMHU, AJISi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKArOIlei cpejie;

paboTaTh B TPYIIE C BBHINOJHEHWEM pPAa3IMYHBIX COLMAJIBHBIX POJIeH, MIaHUpPOBaTh PadOTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMSIX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



COJAEPKAHUE OBYYEHUA

Pazgen 1. ®u3uka u MeTObI HAYYHOT'0 MMO3HAHUS — 2 Yaca

®usuka — Hayka o npupone. Haydnsle Meroasl mO3HaHUsA OKpyXKarolero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3NYecKuX SBICHUH U mporeccoB. Haydnsie rumore3sl. Ousznueckue
3aKOHBI ¥ TEOPUH. |'paHUIIbI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m mecto ¢usuku B (POpMHPOBaHHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pasznen 2. Mexanuka — 18 yacos

Tema 1. Kunemamuka — 5 uacoe

Mexannueckoe aBmxeHue. OTHOCHUTEIBHOCTh MEXaHW4YecKoro maBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MNPSIMOJHMHEHHOE ABUXKeHHe. ['padmku 3aBHUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOrO MaIeHuUs.

KpuBonuneriHoe naBwxeHue. J[BUKEHHE MaTEpUaIbHOM TOYKHM TIO OKPYKHOCTH C
MIOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, JJMHENHas ckopocTh. [lepuoa n yacrora
oOpaiueHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHHUE: CIIUJIOMETP, JBUKEHUE CHAPSIIOB,
LEIIHBIE U PEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, HILTIOCTPAls KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTATBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTy npH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHne HepaBHOMEPHOTO ABUIKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOIIECHUS MEKY ITYTSIMH, TPOMICHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
paBHBIE NPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBMXKEHHHM C HAYAJIBHOM CKOPOCTHIO,
PaBHOI HYITIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka — 7 uacoe

[Tpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUManbHbIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cuia. Ilpunuun cynepno3uuuu cwi. Bropoit 3akoH HprotoHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tperus (mokosi, ckoiibxxeHus, kauenus). Cuiia tperus. Cyxoe tpenne. Cuna
TPEHHsI CKOJIbKEHUS U cuiia TpeHus nmokos. Koaddumment tpenns. Cuna conpoTUBICHHS TPU
JBUKEHHUHU Te€Ja B )KUIKOCTH WJIN rase.

[ToctynarensHOE U BpalaTeabHOE ABMKEHHUE a0COIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalieHus. [1nedo cuibl. YcnoBus paBHOBECUs TBEPAOTO
TeJa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUWE: MOAIIMITHUKN, JBUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu
SIBiieHnE MHEpLIMH.
CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.
Bropoii 3akon HeroTona.
N3mepenue cu.
CrnoxeHue cuil.
3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Ae(opMarum.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.
VYcnoBus paBHOBeCUs TBEPAOrO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yuenne ABMKEHUS OpycKa 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KHMHE U PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.
HccnenoBanue yclIOBUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHMUS.
Tema 3. 3akonvl coxpanenusn ¢ mexanuxke — 6 uacog
Hmnynbe MarepuaabHOM TOYKHU (Tesa), CUCTEMbl MaTE€pUaIbHbBIX TOUEK. VIMITyJIbC CUIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.
Pabora criibl. MOIIHOCTE CHJIBI.
Kunernyeckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHUM KHHETHYECKON
JHEPruu.
[TorennmanbHas sHeprus. [loTeHmanpHas YHEPTUs ynpyro 1eGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.
[ToreHnmanbHbple W HENOTEHIMAJIbHBIE CHIBl. CBS3b pabOTHl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.
Llemoncmpayuu
3aKOH COXpaHEeHMsI UMITYJIbCA.
PeakTrBHOE BUKEHUE.
[Tepexon moTeHIIMAIBHON PHEPTUH B KHHETUUYECKYIO M O0paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydyeHrne aOCOJIFOTHO HEYNpYyroro yjaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.
HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHUEM MEXaHMYECKOM SHEpPruu Tejla Ha
IIPUMEpPE PACTSHKEHHSI PE3UHOBOTO JKI'yTa.
Paszpnen 3. Moaexyasipaast pusuka u TepmMoAnHaMuKa — 24 yaca
Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOU meopuu — 9 uacoe
OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH M UX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxkenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPIBIX TEN U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosnekyil. Konmnuectso BemectBa. [loctosnHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. [llkana remneparyp Llenscus.
Mopnens uaeanpHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU
ujeanbHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIUIOBOTO JIBMKEHUs dacTull ra3a. lllkana remnepatyp KenbBuna. I'a30Bble 3aKOHBL. Y paBHEHNE
MenneneeBa—Kianeiipona. 3akod [laneroHa. M3ompoiieccsl B UI€AIbBHOM Tra3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.
TexHU4eckue yCTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, HapoMeTp.
Jlemoncmpayuu
OnbITH, OKa3bIBAIONINE JHCKPETHOE CTPOEHHE BEIIeCTBA, (oTorpaduu MoOJIeKyl
OPraHUYEeCKUX COCTUHECHUH.
OnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.



Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita IITepna.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH cOocya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MepeHui o0bnéma
KOMHATBhI, 1aBJICHUS U TEMIIEpPATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku — 10 uacoe

TepmonnHamuueckass cucrteMa. BHYTpeHHsE HEpPrusi TEPMOJMHAMHUUYECKOW CHCTEMBI U
cnocoObl e€ m3mMenenus. KomauuecTBo TemaoTel U paboTa. BHyTpeHHsISI SHEPTHsT 0HOATOMHOTO
UJeaNbHOro ra3a. Bupl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[TonsiTue 06 anuabaTHOM Mpouecce. [lepBolit 3akoH TepmouHamMuku. [IpumeHenne nepBoro
3aKOHA TEPMOJMHAMUKU K u3onporeccaM. ['papuyeckas uuTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TemoBeie MamuHbl. [IpyHIMIBL AelicTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpruu B
TeruI0BbIX MammuHax. KoadduiueHT nonesnoro neictBus remnopoi MamuHel. ukn KapHo u ero
KO3 PHUIHEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHUE: JABUTraTellb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMIEHUK, KOHHIINOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEpPruu Teja IpPU COBEPUICHHHM pPAOOTHI: BBUIET MHPOOKU U3
OYTBUIKU O] JICHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Teja MpH TeIuionepeiaye.

OnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Dazoevie nepexodvl — 5 uacos

[Tapoo6pazoBanue u konaeHcamus. Vcnapenue u kunenue. AGCONOTHAs U OTHOCUTEIbHAsS
BJIQXKHOCTh Bo3Ayxa. HacklmeHHblil map. YnenbHasl TemjaoTa napooOpa3oBaHUs. 3aBUCHMOCTb
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KPUCTAJLIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. [lnaBneHne u kpucrtamnusanus. Y aeinpHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHUE TeII0BOro HagaHca.

TexHuuyeckue ycTpoWcTBa M NPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHSI COBPEMEHHBIX MaTEpUAJIOB, B TOM UHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHMKEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmionenre HarpeBaHus U IJIaBJIE€HUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pa3nen 4. Daexkrpoaunammnka — 22 yaca

Tema 1. Dnexmpocmamuxka — 10 vacoe

OnexTpuzauuss Ten. OIEKTpUYecKM 3apsan. JlBa BuAa DSJIEKTPUYECKHX — 3apsi/ioB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.



B3aumoneiicteue 3apsgoB.  3akoH Kynona. ToueuyHbli  3JIEKTpUYECKUN  3aps.
Onekrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnoisd. IlpuHunun cyneprnozunun
3JIEKTPUYECKUX TOJIeH. JINHNM HANPsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocratuueckoro nosst. [lorennuman. Paznocts norenuuanos. [IpoBogHuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TToJie. JluanekTpruieckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHcCaTopa. DHEprus
3apsSyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHME: 3IIEKTPOCKOI, 3IEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAILHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOT0 KOHEHCATOpa OT IUIOIIAH IJIACTHH, PACCTOSIHUS
MEXAY HUMH U IU3IEKTPUUECKON IPOHNULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax — 12 uacoe

DNEeKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOro TOKA. VICTOUHMKHU TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuIecKoe COIIPOTHBIICHUE. VY nensHoe COINIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOImHOCTb 31IEKTPUYECKOTO TOKA.

DONEeKTPOABMKYIIasl CUJla U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOI) asieKTprueckoi nenu. KopoTrkoe 3amMbIkaHUeE.

DNeKTpOHHas MPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpHUMECHas MPOBOJUMOCTb IOJYIPOBOHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKHII TOK B pacTBOpax M paciulaBax 3JIEKTPOIHUTOB. DIJIEKTPOIUTHYECKAs
JIUccoanus. JIEKTPOIU3.

DNeKTpUuUYecKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MoHus.
ITna3zma.

TexHnueckue ycTpoicTBa U NPaKTUUECKOE IIPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHHs, BAaKYyMHBIH  JHOJ, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TMOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHne cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAAN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Ipsamoe u3MepeHue 3MEKTPOABMKYIIEH Ccuibl. KOopoTkoe 3ambIKaHHE TallbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

UckpoBoii pa3psan U MpoBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.



Yuenuueckuii sxcnepumenm, 1abopamophwie pabomul
N3ydenne cMEIaHHOTO COSTUHEHUS PE3UCTOPOB.

H3MepeHue IeKTPOIBIKYIIEH CHITbl HCTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTHBIICHHSL.
Hab6mtonenue anexrpoinusa.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBan KosmuecTBo 4acos DJIeKTPOHHbIE
" We pa3iesioB (umdpoBbie)
n/ Becer  Kourpoiann IpakTHyecK
H TeM oOpa3oBaTeJibHbIE
n 0 ble padoThI ue padboTsbl
NMPOrpaMMblI pecypchl
Pazgen 1. DU3UKA U METO/1bl HAYYHOI'O IO3HAHUSA
dusznka u
N bubmuoreka [IOK
1.1 2 0 0 https://m.edsoo.ru/7f41b
HAYYHOT'O
f72
TIO3HAHUS
Wroro mo paszneny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41b
f72
bu6nunorexa LIOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHbI bubmmoteka IIOK
2.3 COXpaHEHHUs B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKE f72
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBEI
P bubmuoreka [{OK

3.1 yip . 9 1 https://m.edsoo.ru/7f41b
KUHETHYECKOI

f72

Teopuun
OCHOBEI bubnunorexa LIOK

3.2 TEPMOTMHAMH 10 1 https://m.edsoo.ru/7f41b
KH f72
ArperatHble
COCTOSIHUS bubnunoreka LIOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41b
da3zoBrIe f72
MIEePEXO0/IbI

Hroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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SIEKThOCTATH but6mmoreka [IOK
4.1 P 10 1 https://m.edsoo.ru/7f41b
Ka
f72
[TocTrossHHBIM
3JIEKTPUYECKU bubnmoreka [JOK
4.2 i Tok. Toku B 12 1 https://m.edsoo.ru/7f41b
Pa3ITUYHBIX f72
cpemax
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
68 3 3
YACOB I1O
ITPOI'PAMME
YMK

I'.4. Mskumes ®usnka : 10 kiracc: 6a30BbIi 1 yriryOJneHHBIA YpoBHH : yaeOHUK / I'. SI. Msikutes,
b.b. byxoBues, H.H. Corckuii; nox pea. H.A. IlapdpentreBoii. — Mocksa : [Ipocemienue, 2023.
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