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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma no ¢usuke Ha ypoBHE CpelHero o0uiero oopa3oBaHus COCTaBJIeHa HA OCHOBE
TpeboBanuii Kk pe3ynbraTaM OCBOEHMs cpelHEd o0pa3oBaTeNbHOM IpPOrpaMMbl CPEJHETO OOIIEro
oOpa3oBaHus, mpeicTaBieHHbIX B denepambHOM TrocyJapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
cpennero obmiero o6pasoBanus (IIpuka3 Munnpocsemenuss Poccuu ot 31.05.2021 r. Ne 287,
3apeructpupoBan MunucrtepctBoM toctuninu Poccuiickoit ®@enepanuu 05.07.2021 1., per. Homep —
64101) (manee — ®I'OC O0O0), a Taxke padoueit mporpamMmmbl Boctiutanuss MbOY «Bummackas COIL
Ne2 wum. MamyroBa A.A.» W nporpaMMmbl POGOPHUEHTAMOHHOTO MHUHUMYMA, C Y4E€TOM
pacnpefeniéHHBIX [0 KjaccaM IPOBEPAEMBIXTPEOOBAaHUN K pe3ylbTaTaM OCBOCHHUS CpEeAHEe
00pa3oBaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIEero00pa3oBaHusl.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

Copep:xanue mporpaMMmbl Mo (pu3uke HampaBieHO Ha (OpMHpPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHbI Mupa obyyaromuxcsa 10 kiacca npu o0ydeHuu ux ¢usznke Ha 0a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-/IEATEIbHOCTHOrO monaxona. Ilporpamma YUUTBIBAET HEOOXOIUMOCTh peaTH3aluu
MEXIPEIMETHBIX CBsI3eH (U3MKM C EeCTCCTBCHHO-HAyYHBIMH YyUYEOHBIMH TIpeaMeTamu. B Hel
OTIPE/ICTSAIOTCA OCHOBHBIC LEMM H3yueHUs (PU3MKKM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUf,
IUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca (DU3UKU: JTUYHOCTHBIC, METANpeIMETHbIC, IPEeIMETHBIC
(Ha 6a30BOM YpOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

® I[UIAHUpPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIEC Pe3yIbTaThI MO rojiaM O0yUeHUS;

e cozaep:xaHue yueOHoro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka o HauOoliee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B KauecTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIIaJ] B CHUCTEMY 3HaHHl 00 OKpYy)KarolleM MHpe.
HIkonbpHBIN Kypc (DU3MKK — CHCTEMOOOPA3yIOIIUN /111 €CTECTBEHHO-HAYUHbIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB W SIBJIEHUM, H3y4aeMbIX XHMHUEH,
Ouonorueit, ¢gusudeckoir reorpadueit u acrpoHomueit. lMcmonp3oBaHHe M aKTUBHOE MPUMEHEHUE
bu3nuecKux 3HAHHWKM OMpeseNnseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TeXHOJOruil B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IIOJYy4YEHHs HOBBIX MAaTE€pHalOB C 3aJaHHBIMU
cBoiicTBaMu M Apyrux. M3ydueHne Qpu3nKku BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa OOydaromwuxcsi, B (OPMHUPOBAHHE YMEHUW NPUMEHSATh HAYUHBIM METOJ
MO3HAHUS TMPYU BHITIOJHEHUHU UMHU YYEOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca (usuku nnsi ypoBHSA CpeaHEro oOIiero oOpa3oBaHUsSI TMOJIOKEH PNl UIEH,
KOTOpbIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHHM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, Tak U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepuanl Kypca (uU3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBisercs (GOpMHUpPOBaHHME IMPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzanust OpearnosiaraeT HMCIOJb30BaHHE T'yMaHUTapHOTO
noTeHnyana (GuU3NYecKol HayKH, OCMBICIEHUE CBA3M Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou manpaenrennocmu. Kypc (u3MKM mpeanojaraeT 3HaAKOMCTBO C IIMPOKUM
KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.



Hoes  sxonoeusayuu  peanusyercs IOCPEJCTBOM  BBEAEHHUS JJEMEHTOB  COJEpPXKaHMUA,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU
U TEXHOJOTHH, a TaKkKe OOCYXKIeHHS TMpoOJieM pPalMOHAIBHOTO MPUPOAONOIH30BAHUS U
9KOJIOTMYECKOH OE30IaCHOCTH.

CrepKHEBBIMM 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE cpenHero oOmiero o0pa3oBaHMs
ABJIAIOTCS  (Qu3nueckue Teopur ((HOpMHUpOBaHME TPEACTABICHUH O CTPYKType HOCTPOCHHUS
¢usnveckoii Teopuu, ponu (GYHIAMEHTAIBHBIX 3aKOHOB M IPHUHLIUIIOB B COBPEMEHHBIX
IIPE/ICTABICHUSX O NIPUPOJIE, TPAHNULIAX TPUMEHUMOCTH TEOPHM, /111 OIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U IPOLIECCOB).

CucTeMHO-eATEIbHOCTHBIM NOAX0A B Kypce (DM3MKM pealn3yercs IpexIe BCEro 3a Cuér
OpraHu3al SKCIEPUMEHTAIBHON JesTenbHOCTH oOydatommxcs. /s 6a30Boro ypoBHS Kypca
¢U3MKH — S3TO WCIOJNB30BaHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
na0opaToOpHbIX padoT, KOTOpbIE B IpOrpaMMe no (pusnke 00beJMHEHB] B 00U CIIUCOK YYEHUYECKUX
IIPAaKTUYEeCKUX paboT. Beinenenue B ykazaHHOM IepedHe J1a0opaTOpHbIX padoT, MPOBOAMMBIX IS
KOHTPOJII W OIICHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa3oBaTEIbHOTO MpoIlecca HCXOAS U3
0coOeHHOCTEH IITaHUPOBAHMS M OCHAIICHUs kKabuHeTa pusuku. [Ipu 3ToM obecrieunBaeTcsi OBIaieHHUe
0o0y4aroIMMHUCS yMEHUSIMH HPOBOJUTH KOCBEHHBIE M3MEPEHMs, MCCIEOBaHUS 3aBHCUMOCTEH
($U3MYECKUX BEITUYMH U IOCTAaHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHuE yIensercs pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3anad. [lpu stom ans
pacu€THBIX 3a1a4 TPUOPUTETOM SIBIAIOTCSA 3aJadud C SIBHO 3aJaHHOH (DM3WYECKOH MOJIEINBIO,
MO3BOJISIOIINE TPUMEHATh N3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJAHOTO pasjena Kypca, Tak
U UHTETPUPYS 3HAHUS U3 pasHbIX pazlesioB. sl KaueCTBEHHBIX 3a/ad NPUOPUTETOM SIBIISIOTCS
3aJaHusd Ha OOBSCHEHHME MPOTEKaHUS (U3NYECKUX SIBJICHUH W TMPOIECCOB B OKPYXKAIOMICH KHU3HH,
TpeOyrome BEI0Opa GU3NIECKON MOJIEIH U1l CHTyalluy MIPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu GI'OC COO k marepuanbHO-TEXHHUECKOMY 00ECHeueHHIO
yuebHoro mporecca 0a3oBbIii ypOBEHb Kypca (PU3MKH Ha YpOBHE CpeAHEro oOImero oOpa3oBaHUs
JOJKEH U3Yy4aTbCsl B YCIOBUSAX MPEIMETHOro KaOuMHeTa (U3UKU WM B YCIOBUSX MHTETPUPOBAHHOIO
KaOuHeTa NpeMETOB €CTECTBEHHO-HAYyYHOT0 LIMKIIa. B kabuHeTe pU3nuku JOMKHO OBITH HEOOX0UMOE
nabopaTopHoe 000py/lOBaHME Il BBIOJHEHHS YKa3aHHBIX B MporpaMMme Mo (pu3MKe yueHHYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCcTpanoHHOE 000pyAOBaHHE (HOPMUPYETCS B COOTBETCTBUHU C IPUHLIUIIOM MUHUMAJIbHOM
JIOCTaTOYHOCTH U 00ecredrBaeT MOCTAHOBKY INEPEUYUCIIEHHBIX B MPOrpaMMe M0 (U3MKE KIIFOUEBBIX
JEMOHCTpPAlMA I  HCCIENOBaHUS W3Y4aeMbIX SBICHMM M IPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe o0OopynoBaHUE I YYEHMUECKHUX MPAKTHUECKUX paboT ¢opMupyercss B BHUIE
TEMaTUYECKNX KOMIUIEKTOB M 00eCledrBaeTcsl B pacyéTe OJIHOTO KOMILJIEKTA Ha JIBYX OOYyYaroIIuXcs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpPHOTO O00OpYIOBaHMS JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUHM aHAJIOTOBBIX U IUQPPOBBIX MPUOOPOB, a TaKXKE KOMIBIOTEPHBIX
W3MEPHUTEIBHBIX CHCTEM B BUJE MIU(MPOBBIX JTaOOpaTOPHUi.

HEJIU U3YUYEHUSA YYEBHOI'O ITIPEJIMETA

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

e (opmupoBaHUE HHTEpEca M CTPEMJICHUS OOYJarOIIMXCS K HAYYHOMY H3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;



® Dpa3BUTHE NPEACTABICHUA O HAYYHOM METO/A€ TO3HaHHMA U (OpPMHpPOBaHUE
HCCIIEIOBATENILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e (opMHUpOBaHME HAyYHOTO MHPOBO33PEHHsS KakK pe3yjbTara H3y4eHHUS OCHOB CTPOCHUS
MaTepud U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
e (opMHuUpOBaHME yYMEHUH OOBSICHATH SIBJICHUSA C HCIOJIB30BAHUEM (PHU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeNbCTB;
e (opmupoBaHue npeacTaBIeHU 0 posid (HU3UKHU ISl Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHUH.
JloCTIKeHHE 3TUX Iesiell 00eCIeunBaeTCsl pelIeHueM CIEAYIOUINX 3a/1a4 B MPOLIECCEe U3yUCHHS
Kypca (pU3UKM Ha YPOBHE CPEIHEro 00IIero 0Opa3oBaHMUS:
e npuoOpeTeHHe CUCTeMbl 3HaHUKH 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHSX, BKIIOYAas MEXaHWKY, MOJCKYSPHYIO (HU3UKY, SJIEKTPOIUHAMUKY, KBAaHTOBYIO
(bU3HKY U 3TIEMEHTHI aCTPOPU3UKH;
e (opMHUpOBaHHE YMEHHI MPHUMEHSTh TEOPETHUECKUE 3HAHUS JJISI OOBACHEHUS (U3NIECKUX
SIBIIGHUH B IPUPOJIE U JIUISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIIOCOOOB PEUICHMs Pa3IMYHBIX 3a]a4 C SBHO 3aJaHHON (PU3MUYECKOW MOIEIBIO,
3a/1a4, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3/aHue (PU3MYEeCKO MOJeNH, aJIeKBaTHOU
YCIIOBHSIM 33J1a4H;
e [OHUMaHHE (U3MUYECKUX OCHOB U TMPHUHIUIIOB JEUCTBUS TEXHUYECKHUX YCTPOUCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;
® OBJaJIEHUE METOJaMH CaMOCTOSITENILHOTO TUIAHUPOBAHUA U TMPOBENCHUS (U3HUECKUX
HKCHEPUMEHTOB, aHAJIHM3a W WHTEpHpETaluu WHPOPMALWHU, ONPEHCIICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWe YCIOBHH Ui DPa3BUTHA YMEHUH TPOEKTHO-HMCCIIEOBATENLCKOM, TBOPYECKOM
JesITeTbHOCTH.
MECTO YYEBHOT' O TIPEJMETA B YYEBHOM IIJIAHE
Ha uszyuenue usuku (0a30BbIl YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30oBaHUsI OTBOJIUTCS
B 10 kiacce — 68 vacoB (2 yaca B HEENIO).
[Iperyiaraemelii B mporpamMMe mno (u3uke NepedyeHb J1IabOpaTOpHBIX U MPAKTHYECKUX paldoT
SBIISICTCS PEKOMEHJIOBAaHHBIM, YUHUTENb JIeJIaeT BHIOOp MpoBeeHHs J1a00paTOPHBIX pabOT U ONBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaromuxcsl.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Pa3nea 1. ®Pusnka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usznka — Hayka o npupoge. HaydHble MeToabl IMO3HAHMS OKpyKaromero wmupa. Poib
9KCIIEPUMEHTA U TEOPHUH B MPOLIeCcce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue Gpu3nueckux sBIeHUN u nporeccoB. Hayunsie runoressl. @uznueckue 3aKOHbI
u Teopun. [ paHUIIBI TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIIUI COOTBETCTBUSI.

Ponp m Mecto ¢usuku B (QopMHpOBaHMM COBPEMEHHOW HAay4HOM KapTUHBI MHpa, B
MIPAKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.



Pa3pen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBUkKeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOIo JBMKeHHUs. Cucrema oTcuéra.
Tpaektopus.

[lepememienue, CKOpOCTh (CpemHsii CKOPOCTb, MIHOBEHHass CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOUYKHM, MX IPOEKIMM Ha OCH CUCTEMBbI KoopauHar. CIloK€HUE NEepeMELIEHUN U
CJIOKE€HUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MPSMOJMHEHHOE MABWKEHHE. ['papuKku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMEIICHUS MaTEPUAIBHONW TOUKU OT BPEMEHH.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxeHue. JBuxKeHne MaTEPUAIbHONW TOYKH MO OKPYKHOCTH C IOCTOSIHHOM T10
MOJYJII0O CKOPOCTBbIO. YTJOBas CKOpPOCTb, NUHEHHas cKkopocTh. llepmonm u yactora oOpalieHus.
LlenTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHME: CIUIOMETD, ABHKECHHE CHApsOB,
LICIIHBIE U PEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOTHOTO MaCHHUS.

Hamnpasnenue ckopocTy Npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuyenue HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY IIYTSMH, IPOWIECHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIC
paBHBIE NIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBM)KEHHMM C HA4aJIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO.

N3ydeHne nBuKEeHMs IIapUKa B BI3KON XKHUJIKOCTH.

W3yuenue nBMKEHUS Teja, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

[Ipunnun otHocutenbHOCTH ['amunes. llepsenii 3akoH HeroTrona. MHepumanbHbIE CHUCTEMBI
OTCYETa.

Macca tena. Cuna. [Ipuanun cynepniozuuuu cuil. Bropoii 3akon HeroToHa U1l MaTepuanbHOU
ToukH. Tpernii 3akoH HploTOHA 151 MaTepHalIbHBIX TOYEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokecth. [lepBas kocmMuyeckas CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, ckojibxeHus, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuna
TPEHUSI CKOJBXKEHHs M cuja TpeHus nokos. Koapduument tpenus. Cuna CONPOTHBIECHHUS MpH
JIBUKEHUH TeJa B )KMJIKOCTH HJIU Tase.

[ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHJIbl OTHOCHUTEIHLHO OCH BpalICHU:. IIneuo cunel. YciaoBus paBHOBECUSA TBép,[[Ol"O
TCIa.



TexHuueckue yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHWE: MOJUIMIHUKH, JBH)KCHHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

Crnosxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JepopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U MTAJICHUU.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHUs TBEPIOro Teyia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM 00pa3slie,
oT ux aedopmariiu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TeJA, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Wmnynee MarepuaibHOM TOUYKM (T€da), CUCTEMbl MaT€pUaIbHbIX TOo4eK. MMmynbc cuibl u
M3MEHEHNE UMITYyJIbca TeJa. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE ABMKEHHUE.

Pabora criibl. MOIIHOCTE CHJIEL.

Kunernueckas sHeprusi MaTepuanbHON TOUKH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[MorennmaneHast sHeprusi. [loTeHUManbHas SHEPTUs YNPYyro AeGOPMHPOBAHHOW TPYKHUHBEI.
[TorennmansHast SHEPTHs TEJIA BOTU3U TTOBEPXHOCTH 3EMITH.

[ToreHnuaneHble M HEMOTEHIMaNbHbIe CHIBL. CBA3b pabOThl HEMOTEHLUUAIbHBIX CHI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOIEp, NPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Ilepexosa moTeHIMATBHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenne abCOIOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsa3u pabOThl CUIIbI C U3MEHEHHEM MEXaHHYECKOW PHEPIruu Tejla Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIYyTa.

Pa3nea 3. Moaekynsipuasi pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHbBIE TOJIOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmwxenue. uddysusa. Xapaktep ABMKEHHMS W B3aUMOJCHCTBUS YacCTHIl BEIIECTBA.
Mogenu cTpoeHHs ra3oB, JKUAKOCTEH W TBEPABIX Te U OObSICHEHHE CBOICTB BEIIECTBAa HAa OCHOBE
3TUX MoJeneil. Macca u pa3zmeps! mosiekyi. Konnuaectso Bemectsa. [loctositHHas ABoraapo.



TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenscns.

Mopnens wuzneanpHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKONH TEOpUHU
UAeaIbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeAHeld KHMHETHYECKOH 3HEpPruu TEIIOBOTO
nBrKeHns dactun rasa. [llkana temmneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MeHeneeBa—
Knaneipona. 3akon J[lamprona. M3ompoueccel B HAEaIbHOM ra3e € IOCTOSHHBIM KOJUYECTBOM
BewlecTBa. ['paduueckoe npeacTaBieHre H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, J1OKa3blBAIOLIME JUCKPETHOE CTPOEHUE  BellecTBa, (Qororpadguu  MOJIEKyI
OpPraHUYECKUX COCAVHECHUN.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKEHHUS.

Mopgaens onbita [lTepHa.

OnpIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHS.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJIECHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACATIBHOTO ra3za, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3Jlyxa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHUH 0O0bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPaMU COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckas cucreMa. BHyTpeHH:s 3Heprusi TepMOAMHAMUYECKOH CUCTEMBI M CIIOCOOBI
e€ u3MmeHeHus. KomuuectBo TemnoTel M paboTa. BHYTpeHHsISI SHEprusi OAHOATOMHOIO HJEAIbLHOTO
raza. Buasl Teruonepenadu: TEMJIONPOBOJHOCTh, KOHBEKILMS, M3JIyuyeHUeE. YJienbHasl TEeII0OEMKOCTh
BeniecTBa. KoandecTBo TEIIOTH MpHU TEIUIONEpEaaye.

[Tonarue o6 aamabatHoM mpouecce. IlepBblil 3akoH TepMoauHaMuku. IlpumeHeHue nepBoro
3aKOHA TEPMOAMHAMMKHU K H3o0mpolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoannamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBele Mammubl. [IpyHIMOBL AEWCTBUS TEIJIOBBIX MamiuH. [IpeoOpazoBaHMs SHEPrUM B
TeroBbIX MammHax. KoadduimeHnt nosnesHoro aeictBus teroBoi Mammubl. [{ukn Kapho u ero
KO3 (HULIMEHT MOJIE3HOro AEHCTBUS. DKOJIOTMUECKHUE MTPOOIIEMbI TETJIOIHEPTEeTHKH.

TexHnueckue ycTpoicTBa M NPAKTHUECKOE MPUMEHEHHE: JBUraTellb BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOAUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEN SHEpruu Teja Mpu COBEPLICHUH PadOThI: BBUIET NMPOOKU U3 OYTHUIKU
MoJ JIEHCTBUEM C)KaTOrO BO3JyXa, HarpeBaHue H¢pupa B JIATYHHOH TpyOKe MyTEM TpeHus
(BuIeo1eMOHCTpaIus).

V3MeHeHne BHYTpEeHHEH dHEprun (TeMIlepaTyphl) Teia Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanusa eeujecmea. DPazosvie nepexool



[TapooOpa3zoBanue u koHjeHcanus. Mcrnapenue u kuneHue. AOCONIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh BO31yxa. HacelmeHHbIH map. VYjaenbHas Temora MapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT J1aBJICHUS.

Teépmoe Temo. Kpucrammueckue u amopdHble Tena. AHU30TPOIUS CBOMCTB KPHUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuansl. [lnaBienne u kpucrammzanus. Y ieapHas TEIoTa
riasnenus. Cyomumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuuyeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU MOJIIyYEHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

DnekTpu3anus Tel. DJIEKTpUYecKuil 3apsia. JlBa Buaa sieKTpuueckux 3apsaaoB. [IpoBogHukw,
JUBJIEKTPUKU U TOIYIPOBOAHUKHU. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3aps/a.

B3aumopeiictue 3apsanoB. 3akon Kymona. TodeuHbIN ANEKTPUYECKUU 3apsij. DIEKTPUIECKOE
none. Hampsk€HHOCTh 3iekTpuyeckoro mnofs. lIpuHuuMn cyneprno3unuu >3JeKTPUYECKUX MOJEH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

Pabora cun snexrpocratrueckoro nois. ITorenuuman. PazHocts norennuanos. [IpoBogHuku u
JTUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€. J(uanexkTpuyeckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO  KOHJEHcCAaTopa. OJHeprus
3apsKEHHOTO KOHJIEHCATOpA.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allliTa, 3a3€MJIEHHE 3JIEKTPONnpuOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30BAHHBIX TETI.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEI.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IT0JIE.

3aBUCHMOCTbh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOHIAAM IUIACTHH, PACCTOSHHUS
MEXIy HUMH U TUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol



N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannuwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUSI 3JIEKTpuueckoro Toka. Mcrounuku Toka. Cuia
Toka. [loCTOsIHHBII TOK.

Hanpsixenue. 3akon OMa 1151 ydacTKa Lenu.

DNeKTpUYeCcKoe CONPOTUBIIEHUE. YIENbHOE CONpOTHUBIECHHE BemiecTBa. llocimenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeTMHEHUE TTPOBOTHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJIA M BHYTPEHHEE CONPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Owma mis
MTOJTHOU (3aMKHYTOM) AJIeKTpHUIecKoi nenu. KopoTkoe 3aMplkaHue.

DNEeKTpOHHAsE MTPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COMPOTHUBJICHHUS METAJJIOB OT
TemriepaTypbl. CBEpXIIPOBOIUMOCTD.

DneKTpruyYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs IPOBOUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexona. [lomynpoBogHUKOBEIE TPHOOPHI.

DONEeKTpUYECKH TOK B pacTBOpax M paciuiaBaXx »dJICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
aucconuanus. JIeKTpoIIn3.

OnekTpuyeckuii TOK B razax. CamoOCTOSTENbHBIM M HECAMOCTOATENbHBIN pa3psa. MoiHus.
[Ina3zma.

TexHu4eckue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMETpP, BOJBTMETP, PEOCTaT,
HMCTOYHUKU TOKAa, AJIEKTpOHArpeBaTelbHbIe MPUOOPHI, SIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYYMHBIH AHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOIYIPOBOJAHUKOBBIN THOI,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCUMOCTh  COMPOTUBIEHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwmemnianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMoe wu3MepeHHe »>IEKTPOABMXKYIIEH Ccuibl. KOpoTkoe 3aMblkaHHE TajJbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbH COMIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

OHOCTOPOHHSSI TPOBOJAUMOCTH AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMKYILEN CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue anekrponusa.

MexnpeameTrHblie CBSI3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS € YYETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMHH, Teorpaduu u
TE€XHOJIOTUH.
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Mesicnpeomemuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJOB HAyYHOI'O IO3HAHUS: SIBIICHHE,
Hay4yHbId (hakT, TUMOTe3a, (PU3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHUE, SKCIICPUMEHT,
MO/JICIIMPOBAaHME, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHMH, JTUHEHHas QyHKIMs, mapaboia, runepoona, ux
rpaduKd U CBOMCTBA, TPUIOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKLUUH HAa OCH KOOPAUHAT, CI0KEHUE
BEKTOPOB.

Buonoeusn: Mexanndeckoe JBIKEHHE B KUBOU mpupoze, U dy3us, ocMoc, TETII000MEH KHUBbBIX
OpraHu3MoB (BHJbl TEIUIONEpEAayH, TEIUIOBOE PABHOBECUE), 3JEKTPUUECKUE SIBICHHUS B HKHUBOH
IIPUPOJIE.

Xumus: JHACKPETHOE CTPOCHHME BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpDHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEll, KMIKOCTEW M ra3oB, JJIEKTPUYECKHE CBOMCTBA
METAJUIOB, AEKTPOJIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA.

l'eozpacghus: BnaxxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE IBMKCHUH C KCIOJNB30BAaHHEM MEXaHM3MOB, YUET TpPEHHUS B
TEXHHUKE, TOJIINITHUKH, UCTIOJIh30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOJIOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, mapoBas TypOHMHA, OBITOBOM XOJIONMJIBHUK,
KOH/IUIIUOHEP, TEXHOJIOIMH MOJIY4YEHUSI COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCJI€ HAHOMAaTEepPHAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKAs 3allUTa, 3a3€MIICHHE AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, IEKTPOHATPEBATENLHBIC IPUOOPHI, IEKTPOOCBETUTENLHBIE IPUOOPHI, TaJIbBAaHHUKA.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHBI

OcBoenue yuebHoOrO npeamera «Du3nka» Ha YPOBHE cpeaHEro olmero oopazoBanus (0a30BbIN
YpOBEHb) JOKHO O0OeCHeduTh JOCTIKEHHE CIEIYIOIIMX JUYHOCTHBIX, METalpeIMETHbIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJbTATDBI

.HI/ILIHOCTHBIG pC3YJ'II)TaTI)I OCBOCHUA y‘-I€6HOl"O Hpe)lMCTa <<q)I/I3I/IKa)) JOJIP)KHBI OTpa)KaTI)
TOTOBHOCTh M CIIOCOOHOCTh OOy4arommxcs pPYKOBOACTBOBAaThCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUM,
COOTBGTCTBYIOHII/IX TpaI[I/IHI/IOHHI:JM IIECHHOCTAM pOCCHfICKOFO O6HI€CTBa, pacnmpeHHe JKN3HCHHOI'O
OIIbITAa MW OIIbITa ACATCIBHOCTH B HpOHCCCC peanmaum/l OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHI/IT&TCJ'IBHOﬁ
JIeSITETLHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKITAHCKOHN MO3UIMHA OOYYAIOIIETOCS KaK aKTMBHOTO W OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00IIeCTBa;

NPUHATHE TPAIUIMOHHBIX  OOIEYETIOBEUECKUX TYMAHHUCTHMUECKUX H  JE€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B HMHTEpecax TPaXKJaHCKOTO OOIIeCTBa,
Y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHU3allluy;

YMEHHE B3aUMOJICHCTBOBAThH C COIMATLHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKUIUAMU U
HazHAYEHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBHOCTH;
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2) MATPHOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTH)KEHHUSM POCCHUICKUX YUYEHBIX B
obnactu (PU3MKHU M TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTh OIICHHWBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIOYas SCTETUKY HAayYyHOT'O TBOPYECTBA, HPUCYIIETO
¢dusnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEpEC K pa3iuyHbIM chepam npodecCHOHATbHON NEATENbHOCTH, B TOM YHUCIIEe CBS3aHHBIM C
¢u3MKOM W TEXHWKOH, YMEHHE COBEpUIaTh OCO3HAHHBIM BbIOOp Oynymedl mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30oBaHHIO M CaMOOOPa30BaHMIO B OOMacTu (U3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh  IKOJIOTHYECKOW  KYJIbTYpBl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
AKOJIOTHUECKUX MPOOIIEM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUI B OKpYKaIOIIEH cpelie Ha OCHOBE 3HaHUA Iesel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacimpeHne OIbITa JEeSITEIbHOCTH KOJIOTWYECKON HAIpPaBICHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOr0 MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢bu3nuecKoil HayKu;

OCO3HaHME IIEHHOCTH HAay4YHOM JesATeTbHOCTH, TOTOBHOCTh B Mpolecce H3ydyeHHs (DU3MKH
OCYIIECTBISAThH MPOEKTHYIO M UCCIIEIOBATENBCKYIO NESTENIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE YUeOHbIe NeCTBUS
ba3oBble JJornueckue AeMcTBUA:
CaMOCTOATENbHO  (opMynUpoOBaTh W aKTyallM3UpOBaTh MPOOJIIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEACIITE LENU AEATEIIbHOCTH, 3a/1aBaTh ITApaMETPbl U KPUTEPUHU UX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabaThiBaTh IJIAH pEIICHUs MPOOJIeMbl ¢ Y4ETOM aHajdu3a MMEIONINXCS MaTepUadbHbIX U
HEMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEJSM,
OLIEHUBATh PUCKHU NOCIEACTBUN IESITEIBHOCTH;
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KOOPJIUHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBUSIX pEalbHOrO, BUPTYalIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOAaMU (PU3UUECKON HAYKU;

BJIa/IETh HABbIKAMU y4eOHO-UCCIIE0BATEILCKOM U MPOEKTHOM EATEIbHOCTH B 001acTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IOMCKY METOJIOB PEUIeHHUs 3a7a4d (PU3UIECKOro
COJIEpKaHusl, PUMEHEHUIO PA3IMYHBIX METOJO0B MTO3HAHMUS;

BJIQJIETh BUJAMH JCSITENBHOCTH IO TIOJYyYEHUIO HOBOTO 3HaHMs, €ro HWHTEpIpeTalu,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyalUsX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJISTH IPUYUHHO-CIICJICTBEHHBIC CBS3HM U aKTyaJTHU3WpOBATh 3aJady, BBIIBUTATh TUIIOTE3Y €¢
pelleHrs, HAXOAUTh apryMEHTBI JJI1 JOKa3aTelbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh MapameTpbl U
KPUTEPUU PELICHUS;

aHAIM3UPOBATH TIOJYUCHHBIC B XOJIC PEIICHUS 3a7a4d Pe3yJbTaThl, KPUTHYCCKH OICHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aJaud B 00pa3oBaTENbHOU NESATENBHOCTH, B TOM
YHClie IPU U3YYEeHUU (DU3HKHY;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIECHUBAThH MPHUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEACATCILHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIE HJIEHU, MPEIaraTh OPUTHHAIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAOIINE ATbTCPHATHBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HABBIKAMU MONy4eHUsI HHPopMaIuu GU3NIECKOTO COACPKAHMS U3 UCTOUYHUKOB Pa3HbBIX
TUTIOB, CaMOCTOSITENIbHO OCYIIECTBISTh TMOWCK, aHalIM3, CHUCTEMATH3AallMI0 U HWHTEPIPETALHUIO
WH(OPMAIINY PA3TMIHBIX BUIOB U (OPM TPEICTABIICHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(DOpMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUN B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3aa4 C CcOONIoJIeHneM TpeboBaHUMN
PrOHOMUKH, TEXHUKH 0€301aCHOCTH, THTUEHBI, PECYpCOCOePEIKECHHUS, TPABOBBIX M ITUYCCKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEp)KaHUS B Pa3IMYHBIX (hopMarax ¢ yu€TOM Ha3HAuCHUS
uHoOpMallUM ¥ IEJIeBOM ayAUTOpUM, BBIOUpas ONTUMalIbHYI0 (OpMYy TMPENCTaBICHHUS U
BH3YaJIH3aIiy.

KoMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:
OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYaIlMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MMOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON ¥ UHIMBUyaIbHOU paOOThI;
BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH ¢ y4y€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0T'0 4IEHA KOJUIEKTUBA;
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IIPUHUMATD LIEJIM COBMECTHOH ACATEIbHOCTH, OPraHU30BBIBATE U KOOPIAUHUPOBATh JEHCTBUS 110
€€ JNOCTHKECHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pacHpenciATh POiId ¢ y4ETOM MHEHMH yYaCTHHKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOIO YYaCTHHKA KOMaHJbI B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEH C IO3ULUUM HOBM3HBI, OPUTHMHAJIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYaLMAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITENIFHO  OCYIIECTBJISITh IO3HABATEIbHYIO JESATENbHOCTh B 00JacTH (GUMKH U
aACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTABJIATh IUIAH PEIICHUS pacyETHBIX W KAueCTBEHHBIX 3ajiay, IUIaH
BBITIOJTHEHUS TPAKTHYECKON PabOTHI ¢ YIETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH H
MPEATIOYTEHHI;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacHIMpsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JIeNIaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh ()OPMUPOBAHHUIO W TPOSIBIICHUIO IPYAHWIMH B O0JACTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIQJICTh HABBIKAMM I1O3HABATEIBHOU pedIEeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHU U
MBICJIMUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PELICHUS 110 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEIbHOCTH;

MIPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YyIbTATOB IESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTmkeHHs] JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI MO (U3HKE ISt
YPOBHS CpeAHEero oO0Imero ooOpa3oBaHUs y OOYYArONIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUIEKT, Mpenonaraimui chopMUpPOBAHHOCTH:

CaMOCO3HAHUs, BKIIOYAIOIIETO CHOCOOHOCTh TMOHHMMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJCHHE, CIOCOOHOCTh AaTaNTHPOBATHCS K OSMOIMOHATBHBIM HW3MEHEHHUSM U MPOSIBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTpeHHeﬁ MOTHUBAIlUU, BKJ'II-O‘IaIOH_[eﬁ CTPEMIICHHUE K JOCTUKCHHUIO LCJIIU U YCIIEXY, OIITUMH3M,
HWHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB UCxoasa nu3 CBOUX BOSMO)KHOCTef/'I;

OMIIaTHUH, BKJHO‘-IaIOH_IGf/’I CIIOCOOHOCTh TTOHUMATh OMOIHUOHAJIBHOC COCTOsIHUEC JPYIuXx,
YUYUTBIBATH €T0 IMPU OCYIICCTBICHUHN O6IJ_IGHI/ISI, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COIIMAJIbHBIX HAaBBIKOB, BKIOYAarOIIUX CIIOCOOHOCTD BBICTpAUBATL OTHOLICHUA C IPYTUMHU
JJFOABbMU, 3360TI/ITI)CH, MMPOABJIATH HHTCPECC U pa3pPCUIATh KOH(bJ'H/IKTBI.

INPEIMETHBIE PE3YJIbTATbBI

K kxonmy oOydenuss B 10 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD Y OO YJAFOIIMXCSI YMEHUMN:

JEMOHCTPHPOBATh Ha MPUMEpPax poib U MecTo (Gu3uku B (HOPMHPOBAHMH COBPEMEHHOM
Hay4YHOW KapTUHbl MHUpa, B Pa3BUTUU COBPEMEHHONW TEXHUKM W TEXHOJIOTMH, B NPAKTUYECKOMN
JIeSITEILHOCTH JIFOJICH;

YUUTBHIBATh T'PAHULIBI MPUMEHEHHUS H3YyYEHHBIX (U3NYECKUX MOJENel: MaTepuanbHas TOYKa,
WHEpIHATIbHAS CUCTeMa OTCUYETa, aOCOOTHO TBEPIOE TENNO, UICATBHBIN a3, MOJICIIN CTPOSHUS T'a30B,
KHUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUCCKUM 3apsijl IPU PEeIIeHNH PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (PU3UYECKHUE SBJICHUS (MPOIIECChI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPAMOJUHEHHOE ABUKEHUE, CBOOOTHOE MAJCHUE TeJ, BHKEHHUE O OKPY>KHOCTH,
WHEpIHs, B3auMoieiicTBre Tel, uddy3us, OpOyHOBCKOE ABMKCHUE, CTPOCHHE KUAKOCTESH U TBEPIBIX
TeJ, U3MECHEHHE O00BbEMa TN MpU HarpeBaHUW (OXJIAKICHHH), TEIJIOBOC pPaBHOBECHE, HMCIApCHHE,
KOHJICHCAllUsl, TUIaBJICHUE, KPUCTAJUIM3alUs, KUIMEHHUE, BIAXKHOCTb BO3/lyXa, MOBBIIECHUE JABJICHUS
raza mpv €ro HAarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXAY MapamMeTpaMH COCTOSHMS raza B
M30MPOILIECCaX, JICKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apsd0B;

OMMCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3ysd (DHU3MUeCKHe BETHYMHBI: KOOPAUHATA, MYTh,
IepEeMEILCHUE, CKOPOCTh, YCKOPEHHME, Macca Teld, CUjla, UMIIYJbC TeJld, KMHETUYECKas JHEPIHUs,
MOTEHIMAIbHAs DJHEPrus, MeXaHW4yeckas paboTa, MeXaHW4YeCKas MOIIHOCTb, TIPH OMHCAHUHU
MPaBUIILHO TPAKTOBATh (PU3WYECKUI CMBICIT HCIOIB3YEMBIX BETUYHH, UX O0003HAYEHUS W €IUHMUIIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMU;

OTMCHIBATh U3YUEHHBIEC TEIJIOBBIE CBOWCTBA TEN U TEIUIOBHIE SIBJICHUS, UCMONB3YS (hHU3HUECKUE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIEpATypa, CPEIHsS KUHETHYECKAs] SHEPrusl XaOTUYECKOrO JIBUKEHHUS
MOJIEKYJI, CPEIHEKBAJIPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUJIOThI, BHYTPEHHSS JHEPTHS,
pabota raza, K03 PUIMEHT MOJIE3HOTO JACUCTBUS TEIJIOBOTO IBUTATENS; MPU OMHMCAHUU TPAaBUILHO
TPaKTOBaTh (U3MUYECKUN CMBICT HCIOJB3yEMbIX BEIWYHH, UX OOO3HAYEHUS W €JUHHIIBI, HAXOIHUTh
(hopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMUHUHY C IPYTUMHU BEJIMUNHAM;

ONMUCHIBATh M3YYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUYECKUE SIBJICHHS
(mporecchbl), MCHONB3Ys (PHU3UYECKHE BETHMYMUHBL: DSJICKTPUUECKUN 3apsiji, DIEKTPUUECKOe TMoJe,
HaNPsLKEHHOCTD TOJISI, MMOTEHLIHMAN, PAa3HOCTh NMOTEHUHUAJIOB; MPU ONKMCAHWUU MPABUIBHO TPAKTOBATH
(DUBUYECKUN CMBICT HCIIOIB3YEMBIX BEIMYHMH, MX O0O03HAUEHUS W EIUHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (PM3UYECKYIO BEJTUYHHY C IPYTUMHU BETUIMHAMU;

aHAIM3UPOBaTh (U3UYECKUE TIPOILECChl U SIBICHHUSA, HUCIONB3Yys (U3MYECKHe 3aKOHBI U
NPUHLIUNBL: 3aKOH BceMupHoro tsaroreHus, [, II u III 3akonel HproTOHA, 3aKOH coxpaHeHUs
MEXAaHUYECKOW JHEPTrHM, 3aKOH COXPAHEHUS WMITYJbCA, MPUHUWI CYNEPHO3ULIHN CUJI, MPUHIUII
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paBHOMpPABUSA MHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOM SHEPTUM TEIJIOBOTO JBUXKEHUSI MOJIEKYJI C
aOCONIOTHON TEeMIIepaTypol, MEpBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiza, 3akoH KyioHa, py 3TOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE
BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIMIIBI ACHCTBHUS MAIllWH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pasauyaTth yCcI0BHs UX O€30M1aCHOTO UCNOIb30BaHUS B IIOBCEIHEBHOM KU3HU;

BBITIOJTHATh OKCHEPUMEHTHI 10 WCCIEAOBAHUIO (U3NYCCKUX SIBICHUHW U TPOIECCOB C
HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI, MpH 3TOM (OpMYyIUpOoBaTh npobiaemy/3aiady u
TUIOTE3y Y4eOHOro OSKCIEepUMEHTa, coOupaTh YCTAHOBKY M3 IPEAJIOKEHHOro 000pyIoBaHUS,
MIPOBOMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIIECTBIISITh TMPSMBIE U KOCBEHHBIC M3MEPEHUS (PU3NYCCKUX BEIMYMH, IMPU 3TOM BBIOUPATH
ONTHUMAJIBHBIA CIIOCO0 H3MEpPEHUsT M HCIOIb30BaTh H3BECTHBIE METOJbl OLEHKH TMOrPEUIHOCTe
HU3MEpEHUI;

HCCIICIOBATh 3aBHCHMOCTH MEXAYy (DH3UYECKHMMH BEIWMYMHAMHU C WCIIOIB30BAHUEM IPSIMBIX
W3MEpPEHUH, TpPU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI IOTYICHHON
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BUIE TaONHIl U rpadHKOB, AeTaTh BBIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

coOmoaTh mpaBmiia 0e30MacHOr0 TPyJAa MPH MPOBEICHUN HCCIEIOBAHUN B paMKax y4eOHOTO
SKCIIEPUMEHTA, Y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHOW JAESTEIbHOCTH C  HCIOJIb30BAHUEM
M3MEpUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemars pacy€THbIC 3a7a4d C SBHO 33/JIaHHON (PU3WYECKOW MOJENbI0, UCTIONb3Ys (PU3NYECKUE
3aKOHBI Y MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4l BEIOUPATh (PU3MUECKYIO MOJICIb, BBIACISATh
¢du3nueckue BENMMYUHBI U (OPMYIIBI, HEOOXOMUMBIC i €€ peIICHHS, MPOBOIUTH Pacu€Thl W
OLICHHUBATh PEAIbHOCTD MOJIYYCHHOTO 3HAYeHHs (PU3NUECKON BEIHUMHBI,

peniaTh KadyeCTBEHHBbIE 3a/layd: BBICTPAWBATh JIOTMUYECKH HENPOTUBOPEUMUBYIO LIETIOUYKY
pacCyXJIeHUI ¢ ONOPO HA M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIIOJIB30BaTh MPU PEIICHUN YIEOHBIX 3a71a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MOKNCKA, CTPYKTYPUPOBAHUsS, WHTEPIPETAlMA W TPEICTaBICHHUs] Y4eOHON M HAyYHO-TIOMYJISIPHOM
nH(pOpMaIlUY, TMOTYYCHHON M3 Pa3IMYHbIX MCTOYHHMKOB, KPUTHUECKH aHAIM3HPOBATH IMOJIy4aeMYHO
nH(pOpMalLIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAOIIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B TMOBCETHEBHOM JKMU3HH JJIsi 00ecredeHus
0€30MacHOCTH TIpU OOpallleHuHd C MPUOOpaMU M TEXHHUYECKUMHU YCTPOMCTBAMU, [JISI COXPAHECHHS
3J10pOBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO TOBEJCHHUS B OKpPYKaloIlel Cpee;

paboTtaTh B TpyIIe C BBHIMIOJHEHHEM Pa3IMYHBIX COIHMAIBHBIX POJICH, TIAHUPOBATh PabOTy
TPYNIbBI, PAIMOHATBHO paclpedeisiTh 00s3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalMsX, aJCKBAaTHO OIIGHUBATh BKJIQJ KaXJIOTO W3 YYACTHUKOB TPYIIBl B PEIICHUE
paccMaTpuBaeMoi TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne (undposbie)
pa3aeyioB U TeM Kourpoabsubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMMblI padoThI padoThI
pecypchl
Pa3znen 1. PUSUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
)
M:E:K; . bubnunoreka LIOK
1.1 i EOFO 2 https://m.edsoo.ru/
- 741bf72
IIO3HAHUA
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunematuka 5 https://m.edsoo.ru/
7f41bf72
bubmuoreka [{OK
2.2 JluHamuka 7 https://m.edsoo0.ru/
7f41bf72
3aKOHBI bubnnorexa [IOK
2.3 COXpaHEHUs B 6 1 1 https://m.edsoo.ru/
MEXaHUKe 7f41bf72
Wroro mo pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

3.2

3.3

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

OCHOBBI
TepMO)II/IHaMI/IKI/I

ArperaTHble
COCTOSTHUS
BELIECTBA.
®da3zoBble
Mepex0/ibl

Hroro no pazneny

10 1

24

bu6anoreka LIOK
https://m.edsoo.ru/
7f41bf72

bu6nmorexa LIOK
https://m.edsoo.ru/
7f41bf72

bubnunorexa LIOK
https://m.edsoo.ru/
7f41bf72
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Paznen 4. JIEKTPOIUHAMUKA

but6mmoreka [IOK
4.1 DJIeKTpocTaTHKa 10 1 https://m.edsoo.ru/
7f41bf72
[TocTostHHBIN
AIIEKTPUYECKUI bubnuotexa [JOK
4.2 ToK. ToKH B 12 1 https://m.edsoo.ru/
Pa3InYHbBIX 7f41bf72
cpenax
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB I1O 08 3 3
I[TPOT'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

Y4yeOHUK:

I".A.Mskumes, b.b.byxosnes, H.H.Cotckuii. «®u3nukay,kiaccuueckuii Kypc;, 0a30BbId U
yriyoaeHHbIi ypoBHH. 10 Kiacc.

Homnymeno MunuctepctBoMm mnpocsenieHus: Poccuiickoit denepamnuu. 9-e uznanue,
CTEPEOTHUITHOE.

Mocksa «IIpocsemienue» 2022 r.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

CoBpeMeHHbIN YUUTEIbCKUIA OpTal
bubnuoreka marepuanos s yuurenein or OO0 «udoypox»
OObpazoBatenbHas colalibHas ceTb nsportal.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubnmuorexa mmdpoBoro odpazoBarensHoro KoHTeHTa (LIOK)

http://www.prosv.ru - caiit usnatenscra «IIpocBenicHue

http://school-collection.edu.ru - Enunas kosuiekims udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
http://wwweffects.rul"azera «®usuka» M3narensckoro moma «IlepBoe ceHTIOps»
http://www.phys.spbu.ru/libraryMup ¢usuku: 1eMOHCTpauy GU3NIECKUX IKCTIEPUMEHTOB
http://nuclphys.sinp.msu.ruOaumnuads: no ¢usuxe Beepoccuiickas onuMMITHaA IKOJIEHUKOB
o gusuke
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