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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CPEIHETO OOIIero 00pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®@u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOydarommxcs 10—11 kmaccoB npu o0yyenun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3alUUd MEXIIPEIMETHBIX
CBsi3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHUS Kypca (HU3UKU: JHYHOCTHBIE, METalmpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pusmKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOr0
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, ouosorueit, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3NKW BHOCHUT OCHOBHOMW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3fesioB (PM3HMKH, BKIIOYAET KAaK BOIPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMojb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHAIBHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GOpMUPOBAHUE TMPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpamMme Mo (PU3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCX0s U3 0COOEHHOCTEH IUIaHUPOBAHUS U OCHalleHUs kabuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHuE yAenseTcs PeleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
NO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfielna
Kypca, Tak U UHTErpupys 3HaHUs U3 pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3a7a4 NPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyUYHOro IuKiIa. B kabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyAOBaHUE AJS YYEHMUYECKHX MPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HOPUPO/IbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne 3TUX Lenel oOecrneyrBaeTcsl pelleHHeM CIEAYIOMIMX 3a7ad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMHUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeJIbIO, 3aJla4, MOJPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3AaHue (PU3UUECKOU
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUSA M MPOBEIACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpeAHEro oOmero odpa3oBaHUS

orBojuTcs 136 gacos: B 10 kimacce — 65 gacoB (2 yaca B HEIEIIO).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS
®usnka — Hayka o npupojne. Hayunble Meroabl MO3HaHUs OKpyxarouiero mupa. Poib
9KCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoieccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TCOPUH. | paHHIIBI TIPUMEHUMOCTH (HPU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponp u mecto ¢u3uku B (GOPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETbHOCTH JIIOICH.
Llemoncmpayuu
AHanorosbie U U(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUHKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTH MEXaHUYEeCKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TepeMEIIeHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOE majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe naBmxeHue. J[[BUkeHHEe MarepuaibHOM TOYKM 1O OKPYKHOCTU C
IIOCTOSIHHOW IO MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
gacTtoTa oopanienus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA ¥ MPAKTHUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABUKCHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MepeIadn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.



[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU3OHTAIIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1IEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIGHMSI — MEXIYy — MYTSAMHM,  [POHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpaBHBbIC IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS LIApPUKA B BA3KOU KUIKOCTH.

W3yueHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenbHOocTH ["anunes. [lepBoiil 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
OTCUETA.

Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH Hpl0TOHA JI711 MaTtepralibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIBKEHHUS U cuia TpeHus nokos. Koaddurment tpenus. Cua ConpoTUBICHUS
P ABUKEHUU TeJla B dKUJKOCTH WM rase.

[ToctynarensHoO€e 1 BpalllaTelbHOE ABMXKEHNUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT CcuiIbl OTHOCUTEIBHO Ocu BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO TeJA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUH.

CpaBHeHHE MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHME CUII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKonbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKH (Tea), CACTEMbl MaTepUaIbHbIX ToueK. IMIynbC CUIIbl U
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHECHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprus maTepuanbHOM TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPTUH.

[TorenunanbHas sHeprus. [loreHnnanbHas S3HEprust yupyro Ae(opMUPOBaHHOM NMPY>KUHBI.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.



[ToreHnuanbHbple U HEMOTEHUUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUYECKOM YHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYECKHE YCTPOMCTBA U IPAKTHUYECKOE NPUMEHEHHUE: BOLOMET, KOIED, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexox moTeHIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue CBsi3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka u TepMOAUHAMUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUIECKON TEOPUH U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe gBuxenue. Juddysus. XapakTep ABMKEHHS U B3aUMOJICHCTBUS UYACTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX TET M OOBSICHCHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosiekyn. KoiaumuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogenbs uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlaapToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe MpeacTaBiIeHe H30MPOIIECCOB: U30TepMa,
u30Xxopa, nzodapa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu Moekysn
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOLY AaBICHHS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATbHOTO T'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BhEMa
KOMHAaTBI, TaBJIEHUS U TEMIIEpaTypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ras3a.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuyeckass cucremMa. BHYTpEHHsISI DHEpPruss TEPMOAMHAMUYECKOW CHCTEMBI U
crocoObl e€ m3MeHeHus. KonudecTBo TermioTsl U pabota. BHYTpeHHss SHEpPrus 0JJHOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y ACbHAs
TEIIOEMKOCTH BelecTBa. KomuecTBO TENMIOTHI MPU TEIIONEepeaye.

[Tonstne 06 anuabatHoMm mpomecce. [lepBeiii 3akoH TepMoauHamuku. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoieccam. ['padudeckas naTepmnperarus paboThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.



Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMTOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeroBeIX MamwuHax. KoaddunueHT monesnoro nerictBus TerwtoBoil MammHbl. [{ukn KapHo u
ero Ko3((HUIMEHT MOJE3HOTO IeHCTBH. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW HSHEPIUM Tejla IMPH COBEPUICHWH pPAaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIAaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanne u KoHjeHcanus. HMcmapenne u  kuneHue. AOcCoIOTHasS U
OTHOCUTEIIbHAS BIAKHOCTHh BO3/yxa. HackImeHHbIH map. Y enbpHas TeIoTa mapooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATypbl KUIIEHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPHUCTAILIIOB.

Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBieHue M KpucTauM3anus. Y AenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUe TeII0BOro HagaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYUYCHU A COBPCMCHHBIX MaTCpHraoB, B TOM qucCJieC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MoOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

V3MmepeHne OTHOCUTEIBHON BIQKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. OJEKTpUUYeCKHd 3apsna. /JIBa BHIa DJJIEKTPUYECKHUX 3apsIoOB.
[TpoBOAHMKH, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh anexTpuueckoro mnods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

Pabora cun oanexktpocratudyeckoro mods. [loreHnman. Pa3HOCTP  MOTEHIIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3neKkTprudeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHJEHCATopa. DHEPTHs
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBA M INMPAKTHYECKOE NPUMEHEHHWE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE D3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

VYCTpoiCTBO M IPUHIHUIT AEHCTBUA 3JIEKTPOMETPA.

B3aumoneiicTBue Ha3EKTPU30BAHHbBIX TEN.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JICKTPUUYECKOTO TOKA. MICTOUHMKM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoymns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii enu. Koporkoe 3aMbIkaHue.

DneKTpOHHas TPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJLIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOIIN3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
IIna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKA, DJEKTPOHArpeBaTelbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIATU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMemaHHOe COEUHEHUE POBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne AJEKTPOABIIKYIIEH CHUJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Hab6nronenue anexTponusa.

Me:xnpeamerHblie CBA3H

Nzyuenune kypca ¢usuku 0azoBoro ypoBHs B 10 Kkjacce ocyliecTBIsSieTCS € Y4ETOM
COJIEpP)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.



Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOIOB HAyYHOTO ITO3HAHHS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHMM, JuHeWHas QyHKuus, mnapadona,
runepoosia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX IPOEKLUHMHU Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOW mpupoae, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUECKUE
CBOICTBA METAJIIOB, SJICKTPOJIUTHYECKAS JUCCOIIUAIUS, TATbBAaHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAHEHUS MMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JIPyrue), JBUTATENhb BHYTPEHHETO CrOpaHWs, IapoBas TypOWHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHWH,  JJCKTPOCTaTHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero obiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JImaHOCTHBIE PE3yabTaThl OCBOCHHUs ydyeOHOro mpenmera «Du3nka» AOHKHBI OTPaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUHCKOrO0  OOIIECTBa,
pacHIMpeHNe KU3HEHHOTO OMNbITa U OMNbITa AEIATEIBHOCTH B MPOLECCE peain3aluyd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETOBEUECKUX TYMAaHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHE B3aMMOJCHCTBOBaTh C COLUMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBUH C MX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOU JIESITEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;

LIECHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, IOCTHKEHHUSM POCCUHCKUX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CHTYAllMI0 M MPHUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIOYast 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3UIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IuyHbiM chepaM MNpopecCHOHANbHOU JESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTH COOCTBEHHbBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMO00pa3oBaHUIO B 00nacTu (PU3UKUA HA
MPOTSKEHUH BCEU KHU3HU;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKUE M OCYIIECTBIIEHHE JEHCTBUN B OKpPYXKAlOIIEH cpele Ha OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH OKOJIOTMYECKOW HampaBIE€HHOCTH Ha OCHOBE
UMEIOIIMXCS 3HaHU 10 (u3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IPOILIECCE M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble 1oruyeckue neiicTBus:

CaMOCTOSTENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATD LENH NEATEIbHOCTH, 33JaBaTh apaMEeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B pacCMaTpPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh MJIaH PEHICHUs MPOOJIEeMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUalIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTb M BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

BJAJICTh HAYYHOM TEPMMHOJIOTHEH, KIIOUYEBBIMU TOHATHSAMHM U METOJaMM (U3NYECKOH
HayKH;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEJOBATEILCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB PELIeHHs 3aa4
($u3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MTO3HAHMS,

BJIQ/IETh BHUJAMHU JIE€ATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTalu,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IUYHBIX Yy4YeOHBIX CHUTyalUsX, B TOM 4HCIE INpHU
CO31aHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;



BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a7ady, BbIABUIATH
TUNoTe3y €€ pelleHHs, HAaXOAWTh AapryMEHThl Ul JOKa3aTelbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHOHN AEATEIBHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABbIKAMH HOJY4YEeHUs MH(OpMALMKU (PU3UUYECKOI0 COJACpXaHHUA U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYLIECTBJISTh IIOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHM3alMOHHBIX 3a/ad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeH s, IPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOI0 COAEP)KaHUS B pa3IMyHBIX (opMmMaTax C yd&ToM
Ha3HAueHUS WHPOPMALMU W [EJIEBOM ayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (OpPMY
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITH OOIICHHE HA ypOoKaX (PU3UKU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIMKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJBI COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOW JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPIAWHUPOBATH
JEUCTBUA IO €€ INOCTHMIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJM C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOLIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLIEHUBATh WUJIEU C IO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalLUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUITMATHBHBIM.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENLHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (DOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOTBI ¢ Y4ETOM MMEIONMIUXCSA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;



pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIieHue;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (HDOPMHUPOBAHUIO U TIPOSIBICHHUIO JPYIUIMA B 00JaCTH (U3HKH,
MIOCTOSIHHO TTOBBIIIATH CBOH 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JIaBaTh OILCHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIJICTh HABBIKAMU ITO3HABATEIBLHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
N MBICJIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

UCTIOJIB30BaTh MPUEMBI PEIICKCUU JIJTSl OIICHKH CUTYAIlHH, BRIOOpPA BEPHOTO PEIICHUS;

YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATL PCHICHUA 110 UX CHUKCHUILO,

NPUHUMATh MOTUBBI U apI'YMEHTHI JJPYTUX [P aHAJTU3E PE3yJIbTATOB JICATEIbHOCTH;

MMPpUHHUMATDH CC6$I, ITIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U apI'YMEHTHI JJPYTUX [P aHAJTU3E PE3yJIbTATOB JICATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B nporiecce OCTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS ITPOTPAMMBI 110 (PU3UKE JIJIS
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HAaHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAILHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMPOBAHUS, BKJTIOYAFOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUAM U IIPOSABJIATH FI/I6KOCTI>, OBITH OTKPBLITBIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHHIO IENU U YyCIeXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB HUCXO0Os N3 CBOUX BO3MO)KHOCTCI>1;

SMIIATHH, BKIIIOYAKOIIEH CIMOCOOHOCTh TOHUMATh 3MOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6HI€HI/I$[, CIIOCOOHOCTH K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLIMATIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAY4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJOTMH, B MPAKTHUECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TENO, UACaIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCUYHBIA AIEKTPUUYECKUH 3apsii NPHU PELICHUN
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHUS BEUIecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMajeHue Ted,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojenicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNnHN ), TEMJIOBOE paBHOBECHE, MCIIApPEHKE, KOHIEH CAIUs, IJIaBJIeHHEe, KPUCTAITU3alus,
KUTIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIIEHHE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM



cocyzie, CBs3b MEXKIYy IMapamMeTpaMHl COCTOSIHHSI ra3a B HM30MIpoIeccax, JJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTHCHIBATh MEXAHMUYECKOE JIBMIKCHUE, UCTONB3Ys (DM3MUECKHUe BEIUYUHBL: KOOPIWHATA,
MyTh, TIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Tejla, KHHETHYeCKas
DHEprusi, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
ONMCAaHWUW TPABWIBHO TPAKTOBaTh (PU3MYECKHUH CMBICT HCIOJIB3YEMBIX BEIWYWH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C APYTHUMH BEIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOJB3Ys
¢bu3MYeCKue BEIWYWHBL: JaBJICHUE Trasza, TEeMIeparypa, CPeIHss KHHETHYeCKas SHEPrHs
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPrus, padoTa rasa, K03(PQGUIHUEHT MOJE3HOr0 ACHCTBUSA TEIUIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE JTAaHHYIO (U3UYCCKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTMCHIBATh M3YUYCHHBIE SJICKTPUUECKHE CBOWCTBA BEIIESCTBA W DJICKTPUUYECKHE SBJICHHS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpsHKEHHOCTh  TMOJISA, TMOTEHIHA, Pa3HOCTh IOTCHIIMAIOB, IPU ONHMCAHWM IPABHIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIAMHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SIBJICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPIIO3UIIUN CHJI, TIPUHITUTT
paBHOIPaBUsI UHEPLHUATBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AJIEKTPUIECKOTO 3apsja, 3akoH KyloHa, MpW 3TOM pa3iuyarh CIOBECHYIO (BOPMYTHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJTHATE JKCIIEPUMEHTHI TI0 HUCCIICIOBAHHIO (PU3UYCCKUX SIBICHHUH W TIPOIECCOB C
UCIIONB30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpeHWil, TMpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT H (POPMYITHPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSMBIE W KOCBEHHBIC W3MEPCHHS (HU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
NPSIMBIX  U3MEPCHH, TPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTU (PH3UYECKUX BEIWYHMH B BUJIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJIbTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuia O€30MacHOr0 TPyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, yUeOHO-UCCIICIOBATEIbCKOH UM MPOCKTHOW  JEATEBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemate pacuéTHbIC 3aJa4d C SBHO 3aJIaHHOM (PU3WYCCKOW MOJCIBIO, HWCIOB3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJICJTb, BBIJICIATh (PU3NICCKUE BEIMUYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACU€ThI U OLICHUBATH PEAbHOCTD MOIYYEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

peliaTh Ka4eCTBCHHBIC 3a7aud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPCUMBYIO IIETTOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,



UCTIONB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, UHTEPHPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIyYaeMyro HH(OPMALINIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpPaHEHHS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPYIINE C BBHIIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBAaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MeKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnuid TOK. TOKHU B bubnmoreka [JOK
4.2 11
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 21
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara undpoBbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa O MPUPO/IC.
1 Hayussie MCT(}),K bI nofHapHIfﬂ 1 03.09 bubmorexa HOK
o A ' https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poaw u mecTo pusuku B
5 (hopMUPOBaHUU COBPEMEHHOM 1 05.09 bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUpa, B ' https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOICH
MexaHn4ecKoe IBHKCHUE.
3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 10.09 bu6mmoreka [IOK
nerxenus. [lepemenienue, CKOpoCThb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IpsIMOSIMHEWHOE 1 12.09 bubnnorexka [JOK
JIBYDKCHUE ' https://m.edso00.ru/ff0c3620
5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 17 09 bubmuoreka [IOK
JIBYDKEHHE ' https://m.edsoo.ru/ff0c372e
CBobOoaHOe mageHue. Y CKopeHue bubnmnoreka [JOK
6 1 19.09
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.
7 JIBr>kKeHUE MaTepUaIbHOM TOUKH 110 1 24.09 bubmorexa HOK
P ' https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunnun oTHOCHTENbHOCTH [ anmuest. 1 26.09 bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

bu6mmoreka [IOK

.B i 1.1

o CYTEPHOSHIHH CIT TOpOHfaKOH 01.10 https://m.edsoo.ru/ff0c3be8
HeroToHa my1st MmarepuanbHOM TOUKU
Tpertuii 3akon HerotoHa st bubnnoreka HOK

10 03.10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHoOro taroreHus. Cumia

11 TsorecTH. [lepBas kocMudeckast 08.10 bubmmorexa LOK

F P ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 10.10 bubnuorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaduumeHt tpenus.

13 Cuna C(P;H OTI/IBJ‘IGI?I/Iq:II'IIl )51 BnieHI/IH 15.10 bubmorexa HOK

P e ' https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[ToctynarenbHO€ U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPOTO TeNa. 1710 bubnmnorexa [JOK
MowmenT cunsl. [lneuo cumel. YenoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMnynbsc MmaTepualbHOM TOYKH,

15 CHUCTEMBbI MaTEPUATIBHBIX TOUYEK. 2210 bubnuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBUKEHUE
PaGota 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust 24.10 bubnnoreka [JOK
MarepuaibHOi Touku. Teopema 06 ' https://m.edsoo0.ru/ff0c4502
W3MEHEHUU KUHETUYECKON S3HEPTuun

17 [ToTenmansHas SHEPTHSL. 07.11 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanbHas SHEPTUs yIPYTrO
ne(OpMUPOBAHHOM MTPYKUHBI.
[ToTenunanpHas Heprus Tena BOIU3U
IIOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHnManbHBIC U HEIOTCHIINAILHBIC
cuiibl. CBs3b paboThI
HEMOTEHIMAJIBHEIX CUJI ¢ U3MEHEHNEM
MEXaHUYECKOU SHEPTHH CHCTEMBI TEI.
3aKOH COXpPaHECHUSI MEXaHUYECKOM
SHEPTHU

Jlaboparopuas pabota
«MccnemoBanue CBs3U pabOThI CHIIBI C
HU3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJa Ha MPUMEPE PACTIKCHUS
PE3UHOBOTO KI'yTay»

KonTponbHas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

12.11

14.11

19.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audoysus

21.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTtep ABUKEHUS U
B3alMOJEUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUIKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

26.11

28.11

24

TemnoBoe paBHOBecue. TeMneparypa
u e€ usmepenue. Illkana remneparyp

03.12



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

Uneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT 05.12 https://m.edsoo.ru/ffOc4fde
AOGcotoTHas TeMmIiepaTypa Kak Mepa
CpelHEe KUHETUYECKON SHEPTUu bubnmoreka [JOK

26 10.12
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 12.12
Jlaboparopuas pabora

28 «MccnenoBanne 3aBUCUMOCTH MEXIY 1712
rapaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

29 H3omnporiecchl B UA€aIbHOM T'a3e U UX 19.12 bu6mmoreka [IOK
rpadu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOIMHAMUYECKOU CUCTEMBI U

30 cnocoObI €€ n3MeHenus. KonmnuecTBo 24.12 bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa

bubnmoreka [JOK

31 Buget emionepean 26.12 https://m.edsogru/ff0c5036
VYnenbHas TEMII0EMKOCTH BEIIECTBA.

39 KonunuecTBo TennoTsl npu 09.01 bubmuoreka [IOK
Tertonepenaye. AnnabaTHbIN https://m.edsoo.ru/ff0c5c36
poIiecc

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 14.01 bubmumoreka [IOK

IMPUMCHCHUC K U30IIponecccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccoB B

bubmuorexa [JOK

34 npupoze. Bropoit saxon 16.01 https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKU
35 [Tpunun nevicreus u KII/ TermoBoi 2101 bubmuorexa [JOK
MaIIrHBI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1 23.01
37 DKOJOTUYECKHE MTPOOITIEMBI 28.01
TEIUI0IHEPTETHKU
KonTponbhas padota no teme Bu6 110K
noIMoTeKa
38 «MonexynsipHas ¢puznka. OCHOBBI 30.01 https://m.edsoo.ru/Ff0c6a50
TEPMOTUHAMUKI
39 [TapooGpa3oBaHue U KOHICHCAITHS. 04.02 bubnmnoreka [JOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAsI U OTHOCUTEIIbHAS Bt 1OK
. UOJINOTEeKA
40 BJIQXKHOCTB BO3ayxa. HacelmeHHbI 06.02 https://m.edsoo.ru/f0c64d8
nap
Teépnoe teno. Kpucrammmueckue u
amopdHbIe Tera. AHU3OTPOIIHUS
41 CBOICTB KpucTa/IoB. Kuakue 11.02 bubmorexa HOK
P ' ' https://m.edsoo.ru/ff0c65f0
kpuctabsl. COBpeMEHHbBIE
MaTepuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
42 VnensHas TeIUIOTA IIIaBIICHUS 13.02 bubmmorexa [TOK
' ' https://m.edso0.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
4 18.02
3 YpaBHEHHE TEIIOBOTO OaaHca 8.0 https://m.edsoo.ru/F0c6820
44 DnexTpu3anus Tejl. DIEKTPUIECKUI 20.02 bubnmoreka [JOK

3apsn. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiIoB

HpOBO,I[HI/IKI/I, JUDJICKTPUKHU U

bu6mmoreka [IOK
4 ) 25.02
5 MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHHUS 5.0 https://m.edsoo.ru/ffocebec
ANEKTPUIECKOTO 3apsa
B3aunmoneiicTBue 3apsaa0B. 3aKOH
46 Kymnona. ToueuHbIil DJ1€KTPUUECKUN 27.02 bubmnorexa [IOK
Y ’ p ' https://m.edsoo.ru/ffOc6ce4
3aps
Hanpssx€HHOCTB 31EKTPUUYECKOTO
47 nons. [puHumn cyneprno3uuuu 04.03 bubnuorexa [JOK
ANEKTPUYECKUX MoseH. JInnuu ' https://m.edso0.ru/ff0c6df2
HaANPsSKEHHOCTH
Pabora cuit aIeKTpOCTaTHIECKOTO Eu6 1IOK
noOIMoTEKA
48 nond. [Torenuuan. PasHocts 06.03 https://m.edsoo.ru/FOc600
MMOTEHIINATIOB
IIpoBOOHUKN U AUDIEKTPUKH B
49 3J'Ip€KT J(l)CTaTI/I‘IeHCKOM noljie 11.03 bubmorexa LOK
P ' ' https://m.edsoo.ru/ff0c7018
JlnanexkTpudeckasl MPOHUIIAEMOCTh
N bubmuorexa [JOK
.K 13.
50 Dnekrpoémrocth. KoHaercarop 3.03 https://m.edsoo.ru/fi0c7126
DIIEKTPOEMKOCTD IIOCKOTO
51 KOHJIEHCaTOpa. DHeprus 3apsikKeHHOTO 18.03 bubmiorexa LOK
a pa. p p ' https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
59 J'Ia60pan)pHa;1 pabora "I/ISMCpC'II-II/IC 20.03
ANIEKTPOEMKOCTH KOHJIEHCATOopa
[IpuHIMIT NENCTBUS U IPUMEHEHNE
53 KOHJICHCATOPOB, KOMMPOBAILHOTO 03.04

amnmapara, CTpyMHOro IpHHTEpa.
DnexTpocTaTUuecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiIeHHE AIIEKTPOIPUOOPOB

54

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

08.04

55

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3y4ueHne cMEmaHHOTO COCTUHEHUS
PE3UCTOPOBY

10.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

56

57

58

59

PaboTa 1 MOITHOCTH AJIEKTPHUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

3axon OMa 171 TOJTHO#M (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

DneKTpOHHAasi IPOBOAUMOCTb TBEPIBIX
METaJuIoB. 3aBUCUMOCTh
CONIPOTUBJICHHS METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

DJEKTPUUECKUN TOK B BAKYyME.
CBoliCTBa 2IEKTPOHHBIX ITY4YKOB

0.5

0.5

15.04

17.04

22.04

24.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

60

[TomympoBogHUKH, NX COOCTBEHHAS U
MIPUMECHAsI MPOBOAUMOCTh. CBOMCTBA
p—n-niepexona.
[TomynpoBOIHUKOBBIE TPUOOPEI

29.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c84ae

DJEeKTpUUYECKUN TOK B pacTBOpax U

61 pacruiaBax 3JE€KTPOJIUTOB. 1 06.05 bubnmoreka [JOK
DIIEKTPOJIUTUYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHI TOK B razax.
CamocTosTeIbHBIN U bubmuoreka [JOK
62 . 1 13.05
HECaMOCTOSTEIIbHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpuueckue nprudopsl U
63 YCTPOWCTBA U UX IIPAKTUYECKOE 1 15.05 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
Kontponbnas padota 3a kypc 10 bubnnoreka [JOK
64 1 20.05
KJlacca https://m.edsoo.ru/ffOc8a8a
65 O6o6maromuit ypok mo temam 10 1 29 05 bubnmnorexa [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 65

[MPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



