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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOW Mporpammsbl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLETILIUM TpenojiaBaHus yyeoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yommnx OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpoBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESATEIHHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpEeJAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TaKXke YYUTBHIBAET HEOOXOAMMOCTbh pead3alui MEKIPEIMETHBIX
CBsI3e (PUBMKHM C eCTeCTBEHHO-HAy4YHBIMM Y4Ye€OHBIMU TIpeaMeTramMu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIENTU M3y4YeHUs (QU3MKH Ha ypOBHE CPEAHErO OOIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3YyJbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 06230BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO ro/1aM O0yUEHHUS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgam o0yueHusl.

®du3rka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMAasl B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3ydyenne ¢u3MKH BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (GOPMUPOBAHHE YMEHHUN MPHUMEHSTH
HAYYHBI METO]T TO3HAHWSI PU BBITIOJTHEHUH MU YIeOHBIX UCCIIeTOBAHMI.

B ocHoBy kypca ¢wu3ukm 11 YpOBHSI CpEIHEr0 o0O0mero oOpa3oBaHUs
MOJIOKEH PNl HAEH, KOTOpPblE MOXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEJACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs NOCPEACTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0JIeM paloOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, JJIsl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHUCTeMHO-ICSITENHPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEeKIe
BCETO 3a CUET OpraHU3alid IKCIECPUMEHTATHHOU JCSATEIBHOCTH O0YUYarOIIUXCS.
st 6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKHUX
IpaKTHUYECKUX PaOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO IIpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHaleHuss kabuHera ¢usuku. [Ipu »d>ToM obOecrieuynBaeTCsi OBJAJCHUE
00yJaronmMucs yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PAaCUETHBIX M KaueCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pazlena Kypca, TaK W HHTETpUPYs 3HAHUA U3
pa3HbIX pa3zenioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha



oOBsICHEHHE TMpOTEeKaHUsd (U3NUYECKUX SBIEHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOIEIM A CHUTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualgbHO-
TEXHHMYECKOMY OOecleueHno Y4eOHOro mporecca 0a3oBbI YpOBEHb Kypca
¢u3MKKN Ha YpOBHE CpeHEero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KabuHeTa (M3MKH WM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHeTre (U3UKM JTOJDKHO OBITh
HeoOXxouMoe J1abopaTopHOoe 00OpyJOBaHWE JJIA BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPAIIMOHHOE
o0opy0oBaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHe (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBAEeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHH.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJE ITU(POBBIX J1a0OpaTOPUIA.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTyIbHBIX W TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HaHUS ¥ (DOPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;

e (opmupoBanme yMmeHuNl OOBACHITH SBJICHHS C HCIOJIb30BAaHUEM
du3NYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTeIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX Lened 00ecreuynBaeTCsl pelieHHeM CIeAYIOUINX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETo 00111ero oopa3oBaHus:

e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHSIX, BKJTFOYAst MEXaHHKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
3JIEMEHTHI acTPO(DU3HKHY;



e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS I
oOBsicHEHUS] (PU3MYECKUX SBJICHUM B TNPUPOJAE H JJIA IPUHATUA
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3aanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHalW3a U MHTEpHpeTanuu HHpopmaiuu,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JIaHME YCJIOBMM JJIsi pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOU J1€ATEbHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIETOo

obpazoBanms orBoguTcs 136 yacos: B 10 kmacce — 68 wacoB (2 4aca B HEZIEIHO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE MepeueHb JIabopaTOpPHBIX W

MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIMUXCA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT'O O3HAHUSA

®usuka — Hayka O mnpuponae. HayuHble mMeToabl NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
OKCHEpUMEHT B (PU3HKE.

MogaenupoBanue ¢u3nyecKuxX SIBIEHMM M mporeccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTAYECKOU AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AnanoroBele W UUGPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MNPOEKIHMH HAa OCH CHCTEMBl KOOPIMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOPJAHWHAT, CKOPOCTH, YCKOPEHHUsA, MYTH U NEPEMELICHUS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpeHHe CBOOOTHOTO TaIeHUS.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIIbHOW  TOYKM IO
OKPY>KHOCTH C IMOCTOSTHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBUYKEHUE CHAPS0B, LIETIHbIE U PEMEHHBIE IEPEIAUN.

Llemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.



HaOmronenue nBukeHusi Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

H3mepenne ycKkopeHus CBOOOTHOTO MaCHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne HEpaBHOMEPHOTO JBHXEHHUS C LIEIBIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pAaBHBIE MPOMEKYTKH BpPEMEHM IPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

M3ydeHne nBUKEHNUs IapUKa B BI3KOW )KUIKOCTH.

W3y4yenune nBuKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectn. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokos, CKoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpOTUBIIEHUS IPU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIINITHUKH,
JNBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoiu 3axkon HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM TMOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 6 MexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxkTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHUS yIOpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas  SHeprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmumanpHple W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEHLIUATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast QU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OINBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopens  uneampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOpUHM HJAealbHOrO raza. AOCONIOTHas TeMIilepaTypa Kak Mepa



CpEIHEN KHWHETUYECKOM DSHEPIUM TEIUIOBOrO JBMXKEHMUS uactull rasa. l[llkana
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
nzo0apa.

TexHuyeckue yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 10 U Py3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita LlTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJECHUCTBUA.

Monens, WUIIoCTpupyomias Npupoay JaBJICHHS T'a3a Ha CTEHKU COCYy/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHHUS UJCAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHIA
00bEMa KOMHATBHI, TABJICHHUS U TEMIIEPATYPHI BO3IyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoaunaMuueckas cucremMa. BHyTpeHHAsS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cioco0bI e€ m3MeHeHus. KonmdecTBo TeroTel U paboTa. BHyTpeHHS s
DHEPrusl  OAHOATOMHOIO  HWJEabHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH NpH TEIIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBwlli 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K u3ompoieccam. ['padudeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammHaxX. KoadduimmeHT moae3Horo
nevctBus TemioBoil mamuHbl. [uxkn KapHo u ero kosdduumMeHT MoJae3HOro
JNEUCTBHUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu



W3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU PabOThI: BBLIET
npoOKu W3 OYTBUIKM TMOJA JAEWCTBUEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tejla Mpy Terionepeaaye.

OneiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacelmleHHBIM nap. YaenbHas TeIuioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTAJIM3aIus. Y IebHast TerioTa miasieHus. CyOoaumanus.

VYpaBHeHue TerI0Boro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH IIOJYyYEHUSI COBPEMEHHBIX MAaTEPHAJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOIICTBa HACBHILLICHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObI M3MepeHus BIAXKHOCTH.

Ha0ntonenue HarpeBaHusl M IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCcTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

OnekTpuzauus Teld. ODJEKTpUYecKuil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apsinoB. [IpOBOMHUKHM, TUANEKTPUKU U TOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TouedHbI 3JIeKTPUUECKUAN 3apsil.
OnekTpudeckoe mnoje. Hanpsok€HHOCT  anmekTpuueckoro moiid.  [IpuHuun
CYIEPIIO3ULINMU DJICKTPUUECKUX TONeH. JIMHMKM HanpsiKEHHOCTH SJIEKTPUYECKOIO
OJISL.



Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
MOTCHIUANIOB. [IpOBOOHUKM © JAUAPIEKTPUKH B SJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexrpuyeckas MpOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHyKEHHOT0 KOHAEHCATOPa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: SJIEKTPOCKOII,
DIIEKTPOMETpP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIM alIlapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUII ICUCTBUS JIEKTPOMETPA.

BzauMopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuna Toka. IIocTOsIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTH.

DNEKTPUYECKOE COMPOTUBIICHUE. YAEIbHOE COMPOTHBJIECHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHNE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAs CUia M BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akoH Oma 111 MOTHOM (3aMKHYTOM) 3JIEKTpUYecKo 1enu. KopoTkoe 3aMmbIKaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
CONIPOTHUBJIEHUS METAILIOB OT TeMIIEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTh
oJIynipoBOHUKOB. CBo¥CTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHnueckue yCTpPOWCTBA H IPAKTUYECKOE NPUMEHEHHE. aMIIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,



3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepeHne Cuilbl TOKa U HaIpSKEHUS.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3ydeHne cMEmaHHOIo0 COEIMHEHUS PEZUCTOPOB.

W3mepenne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIIECHUS.

HabGmronenue snektposnnsa.

Me:xnpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBIsIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OHOJOTMHU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJIEHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIuS,
napaboJia, runep0oia, ux rpadUkd U CBOMCTBA, TPUTOHOMETPpUUECKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAYH, TEIIOBOE paBHOBECHUE),
AIIEKTPUYECKUE SIBJIICHUS B dKUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
raJbBaHHKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKNA, HCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JIBUIaTeilb BHYTPEHHEIrO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU



IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YMCJIE HAHOMATEPUAIOB, U
HaHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JEKTpONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuOOpHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPBL,FAJIbBAHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYy4YalOIMMXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPayKJaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHu3allnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M 1IEHHOCTH, B TOM YHUCJIEC B
NEATEIbHOCTU YYEHOIO;

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS



ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero Gpusndeckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3NuyHbIM cdepaMm MpodecCHOHATBHON NeATEIBHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oymyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(UMK Ha IPOTSKCHUH BCEH KHU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh HIKOJIOTHUECKON KYJIBTYPHI, OCO3HaHHE TI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUSA 1€ YCTOWIMBOTO Pa3BUTHS YEIIOBEUYECTBRA;

pacIIMpeHre OMbITa AESITeTbHOCTH SKOJOTHYECKOW HAaINpaBICHHOCTH Ha
OCHOBE UMEIOLINXCS 3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHWE IIEHHOCTH HAyYHOW [EATEIbHOCTH, TOTOBHOCTH B TMpOIECCe
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEI0BATEIHCKYIO
JEeSTSIIBHOCTh HHIUBUYyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJorunueckue a1eiicTBHA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MpoOJIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENETATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTE€pHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUH JEATEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciienoBarejbcKyue 1eHCTBUSA:



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHSIMU W METOAAMHU
buznuecKoil HayKu;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITeIbHOCTH
B 00acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOOB pELICHHs 3a1ad (PU3NYECKOTO COJACPXKAHMS, NPUMEHEHHUIO Pa3IUyHbIX
METOJIOB MIO3HAHUS;

BJaJeTh BUAAMH JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHbIX Y4eOHBIX
CUTYallUsIX, B TOM YHCJIE IPH CO3AaHUU YUeOHBIX MMPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIIBUTATh TUINOTE3Y €€ pEeLICHUs, HAaXOAUTh apryMEHTHI IS JOKa3aTesIbCTBA
CBOMX yTBEPXJICHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJ€ pEIUICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 00IacTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMH MOJy4YeHUS WHGOPMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMM Pa3IHYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PELICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4 Cc coOmoJeHMeM TpeOOBaHUI APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (hopmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAsi ONTUMAIIEHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIHH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
OCYHIECTBISITh OOLIEHWE HAa ypoKax (QU3UKK U BO BHE-YPOUHOH
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBHIYaJTbHON
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIAaH ACWCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIMSIX, IPOSBIISATH TBOPUYECTBO H BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATENIbHYIO AESITENBHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIUpOBaTh
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAULIMUA B 00JacTu
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HABBIKAMU  [IO3HABAaTEIbHOM  peduieKcMM Kak  OCO3HAHMSA
COBEPILAEMBIX JEUCTBUI UM MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCTIOIB30BaTh MPUEMBI PeQIICKCUU IJIsl OLIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHs 10 WX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHalu3e pe3yabTaToB
JeSITeTbHOCTH,

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JOCTOWHCTBA,

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce mocTukeHUsT JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBbI
no (QusuKe AnIs YPOBHS CpeAHero oOmero oOpa3oBaHHs y OOyYaromIMXcs
COBEPILIEHCTBYETCS HMOLMOHAJbHBIHI UHTEJUIEKT, npernoiarammi
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS] Pa3BUTHsI COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TMOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
AIMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K IOCTHKCHUIO LS U
ycIiexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHUE JIeHCTBOBaTh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHHA OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTHCS, IPOSBIISTh MHTEPEC U pa3periaTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCST YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOjb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH (PU3NUECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KEHHE IO OKPYXHOCTH, WHEpLUs,
B3auMoOJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBMKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TEMIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCAlHUs, IUJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €r0 HArpeBaHUU B 3aKPHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHMSI Ta3a B  HM30IPOLIECCax,
3JIEKTpU3als TN, B3aUMOJICVCTBHUE 3apsIIOB;

OTIMCHIBATh MEXAHWUYECKOE NBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEIUYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUsi, MEXaHUUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJINYMHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBbIE CBOMCTBA TEI W TEIUIOBBIEC SBJICHHUS,
UCIIONB3Yya (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3za, TeMmIleparypa, CpeaHss
KMHETHYECKAsl YHEPIrUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; IPU OMNHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUN CMBICT MCIHOJIB3YEMbIX BEIWMYMH, HX
0003HAaYeHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIUAN, PA3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKH CMBICT HCIIOJIb3yEMBbIX
BEIIMYMH, WX OOO3HAYECHMS] W CIWHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINC
JTaHHYI0 (U3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM OJHEPruU, 3aKOH COXPAHCHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NMPUHIMUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUKECHUS MOJICKYJ C
a0COJIFOTHOM TeMIlepaTypoi, NEPBbIN 3aKOH TEPMOIMHAMUKHU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W YCIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMUIIBI JEHCTBUS MAIlllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0OnuIl U TpaKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIHCKON W TPOCKTHOU
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4uu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIEC I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3aJlad  COBPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTMH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIPHON MHGPOpMaIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyt0 HH(POPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOLLEH Cpele;

paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpPEAeNsaTh OOS3aHHOCTH U



IUIAHUPOBATH JESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHNE PACCMAaTPUBAEMON MTPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HanmenoBanu KoaudecTBo 4acoB DJIeKTPOHHbIE
| e pa3iesioB n (undposbie)
n/ Becer  Konrpoabubl  IIpakrudeck
TeM o0pa3oBaTe/ibHbIE
Il 0 e padoThbI ue padoThbl
NPOrpamMmsbl pecypcsbl
Pa3znea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
dusznka u
bu6mmoreka [IOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf
Hay4YHOTr' O 72
MO3HAHUS -
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
but6mmoreka [IOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf
72
2.3 3aKOHBI 6 1 1 bubmuoreka [{OK



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

MEXAaHHUKEC

https://m.edsoo.ru/7f41bf
72

Hroro no pazneny

18

Paznea 3. MOJIEKYJISAPHASA

PU3NKA U TEPMOJIUHAMUKA

OcCHOBBI
bu6mmoreka [IOK

MOJIEKYIISIPHO-

3.1 . 9 https://m.edsoo.ru/7f41bf
KHHETHYCCKOMN 7
TEOpUHU o
OCHOBEI Bbubmunoreka LIOK

3.2 TEPMOAVHAMUK 10 1 https://m.edsoo.ru/7f41bf
u 2
ArperaTHble
COCTOSIHUS Bbubmunoreka LIOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf
da3oBbIe 2
MIePEXO0JIbI

Uroro no pazgeny 24

Paznen 4. JIEKTPOJAMHAMUKA

but6mmoreka [IOK
DneKkTpocTaTh
4.1 10 https://m.edsoo.ru/7f41bf
Ka
72
ITocTostHHBIN
INEKTPUYECKU bubmmoreka [JOK
4.2 1 Tok. Toku B 12 1 https://m.edsoo.ru/7f41bf
Pa3IMYHBIX 72
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILEE
KOJIMYECTBO 68 3
YACOBIIO
[TPO'PAMME

INOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC

Ne KoauyecTBO 4acos Jlara DJIeKTPOHHbIE
Temaypoka  Bce  Kontpoas  Ilpakruuec H3y4eH  uuppoBbie

n/ ro HbIE KHe us o0pa3oBaTte/ibHbIE

n padoThI padoThI pecypcnl
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dunsunka — Hayka
0 npupoge.
Hay4yHble
mMeToabl
no3HaHus
oKpyXaroLero
Mupa

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c32e2

Ponb n mecto
un3unkn B
¢opmMmpoBaHum
COBpPEMEHHON
Hay4YHOWN
KapTuHbI MUpa,
B MpaKTU4ecKomn

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c33e6

[eATenbHOCTY
nogen

MexaHun4eckoe

[BUXEHNE.

OTHoCcUTENLHOC

Ll bubaunorexa [JOK
Z:;(;::::CKOFO https://m.edsoo.ru/ff
MNepemelyeHune, 0c3508

CKOPOCTb,

yckopeHue

PaBHOMepH?e bu6numoreka [IOK
MPAMOTNINHENHOS https://m.edsoo.ru/ff
[BUXEHNE 063620
PaBHOYyCKOpEHH

oe bu6mmoreka [IOK
NPSAMONUHENHoe https://m.edsoo.ru/ff
[BUXKeHne 0c372¢

CeoboaHoe

nafexvie. bu6numoreka [IOK
yekopenne https://m.edsoo.ru/ff
cBo6OaHOrO

nageHust 0c39¢cc
KpuBonuHenHoe

[BUXEHMe.

[IBKeHMe Bu6muotexa [JOK
maTepuanbHoi https://m.edsoo.ru/ff
TOYKM MO Oc3ada

OKPYXKHOCTK

MpuHumn but6mmoreka [JOK
OTHOCUTENBHOCT https://m.edsoo.ru/ff
n Manunes.

0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

WHepuunanbHble
CUCTEMBI
oTcyeTa.
MepBbI 3aKOH
HbtoToHa

Macca Tena.
Cwuna. MpuHumMn
cynepnosunuum
cun. Bropon
3aKoH HbtoToHa
ans
MaTtepuanbHom
TOYKM

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc3be8

10

TpeTunin 3aKoH
HbtoToHa angd
MaTepuanbHbIX
ToYekK

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3bel

11

3akoH
BCEMUPHOIO
TArOTEHUS.
Cuna TsxecTu.
MepBas
KocMuyeckas
CKOpOCTb.

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3d00

12

Cwuna ynpyrocTu.

3akoH Nyka. Bec
Tena. Cuna
TPEHUS.
KoadhpuumeHt
TpEeHMUS.

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc3el8

13

KoHTponbHas

paboTa no Teme:

«KnHemaTuka
MaTtepuanbHom
TOYKN»

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c3f76

14

MocTynatensHO
en
BpalLaTenbHoe
OBWXKeHne
abcontoTHO
TBEPAOro Tena.
MomMmeHT cunbl.
[neyo cunebl.
Ycnosus
paBHOBeCUS
TBEPAOro Tena.

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc4lab

15

Umnynbc
MaTepuansHon

bu6mmoreka [IOK



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

TOYKWN, CUCTEMBI
MaTtepuanbHbIX
Touek. Mmnynec
cunbl. 3akoH
COXpaHeHus
nmnyneca.
PeakTtnsHoe
OBWXKEHMe.

https://m.edsoo.ru/ff
0c43d6

16

PaboTtan
MOLLHOCTb
cunbl.
KnHeTuueckasa
3Heprus
MaTtepuanbHoOm
ToukKn. Teopema
06 nameHeHnn
KMHETUYECKOW
3Heprum

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c4502

17

lMNoTeHunanbHas
3Heprus.
MNoTeHunanbHasda
3Heprus ynpyro
aedopmnpoBaH
HOW MPYXWHbI.
MNoTeHunanbHasda
3Heprusa Tena
B6NIM3Nn
NMOBEPXHOCTU
3emnun

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc46la

18

MNoTeHunanbHbIE
n
HenoTeHuunanbH
ble cunbl. CBA3b
paboThl
HenoTeHuUnanbH
bIX CUI C
N3MeHeHnem
MeXaHN4YeCKON
3Heprum
cucTemMsbl Ten.
3akoH
COXpaHeHwus
MeXaHN4YeCKoMn
3Hepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c478c

19

JlabopatopHas
paboTta
«U3mepeHmne
YCKOpEHMS
cBoboaHoro
nageHus npu
nomMoLum



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

MaAaATHUKa»

20

KoHTponbHas
paboTa no teme
«[nHamuka.
3aKkoHbI
COXpaHeHus B
MeXaHuKe»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c4b74

21

OcCHOBHbIe
NoNoXeHusi
MOJIEKYISIPHO-
KMHEeTUYEeCKoMn
Teopuu.
BpoyHoBckoe
OBUWKEHMe.

Andbdpyans

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c4dc2

22

Xapaktep
OBWKEHUS 1
B3aMMOOENCTBMU
s 4acTuy
BelllecTBa.
Mopenu
CTPOEHUS rasos,
KNOKOCTEN U
TBEPAbIX TEN

23

Macca monekyrn.

KonuyectBo
BelllecTBa.
MNocTosiHHas
Asoragpo

24

Tennosoe
paBHOBecUe.
Temnepatypa u
eé nsmepeHue.
Lkana
TemnepaTyp
Llenbcus

25

MneanbHbil ras
B MKT.
OcHoBHoe
ypaBHeHue MKT

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc4fde

26

AbGcontoTHas
TemnepaTypa
Kak mepa
cpegHen
KWHETMYECKON
3Heprum
OBWKEHUS
MOJIEKYI.

bubmunoreka LIOK
https://m.edsoo.ru/ff
OcSlle



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

YpaBHeHne
MengeneeBa-
KnanewnpoHa.

27

3akoH
[anbToHa.
["a30Bble 3aKOHbI

28

JTabopatopHas
paboTa «»

29

M3onpoueccol B
naeansHOM rase
n nx
rpadounyeckoe
npeacrasneHne

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c570e

30

KoHTponbHas
paboTa 1
nonyrogue

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c5952

31

BHyTpeHHss
3Heprusa u
cnocobnbl eé
N3MEHEHNS.
KonuyecTtBo
TEennoTbl U
pabora.
BHyTpeHHsA
3Heprus
OAHOATOMHOro
ngearnbHoro
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5c36

32

YnenbHasd
TENNOEMKOCTb
BelllecTBa.
KonuyectBo
TEeNnnoTbl Npu
Tennonepegave.
AanabaTtHbIn
npowecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5c36

33

MepBbIi 3aKOH
TepMoaMHaMUKN
n ero
NpPUMEHEHNE K
nsonpoLeccam

but6mmoreka [IOK
https://m.edsoo.ru/ff
OcSefc

34

HeobpaTtumocTtb
npoLeccoB B
npupoge.
BTopown 3akoH
TepMoaNHaMMKN

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230

35

MpuHUMN
nencteus n KM
TENnoBoun
MalLLWHBbI

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c600a

36

Linkn KapHo 1
ero Krna

37

Jkonornyeckme
npobnemsl
TenrnoaHepreTmk
"

38

Ob6ob6watowmi
ypoK
«MonekynspHas
dusuka.
OcHoBbI
TepMoanHaMM1KN
»

bub6munoreka LIOK
https://m.edsoo.ru/ff
0c6938

39

KoHTponbHas
paboTa no teme
«MonekynspHas
dusuka.
OcHoBbI
TepMoaNHaMMKN
»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6a50

40

MapoobpasoBaH
ne un
KOHZOEHcauus.
WcnapeHue u
KuneHve

but6moreka [IOK
https://m.edsoo.ru/ff
0c63b6

41

AbcontoTHas n
OoTHOCUTErnbHas
BNa)HOCTb
BO34yxa.
HacbiLLEeHHbIN
nap

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c64d8

42

Teéppgoe Teno.
Kpuctannuyeckn
€ 1 aMopdHble
Tena.
AHuzoTponus
CBOWCTB
Kp1CTanmnos.
Kuakne
Kpuctannsbl.
CoBpeMeHHble
mMatepuanb

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c65f0

43

MnaBneHue un

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

KpucTannmsauus https://m.edsoo.ru/ff

. YoenbHas 0c6708

Tennora

nnasneHus.

YpaBHeHue

TEnnoBoro

GanaHca

KoHTponbHas

paborta rno Teme: bu6nuorexa IIOK
44  «Arperathble https://m.edsoo.ru/ff

COCTOSHUSA

BELlecTBa» LUzl

OnekTpusauud

Ten.

- bu6mmoreka [IOK
45 3apsp. [sa Buga https://m.edsoo.ru/ff

3MNEKTPUYECKUNX Ocbbcce

3apsgos

MpoBoaHUKN,

AN3NEKTPUKA U

MonyrnpoBoaHWUK bu6mmoreka [IOK
46 - 3aKoH https://m.edsoo.ru/ff

coXpaHeHust 0c6b

3NeKTPUYECKoro Henbee

3apana

B3aumopencteu

e 3apsAaos.

3akoH Kynowa, bubmunoreka LIOK
47 | ToueuHbilit https://m.edsoo.ru/ff

3MEeKTPUYECKUiA Ocbeed

3apsag.

HanpsixéHHoCTb

3MNeKTPUYECKOro

nons. MpuHuun bubamnorexka [JOK
48 | cynepnosuumm https://m.edsoo.ru/ff

3NeKTPUYECKNX

nonen. Jinumn 0c6df2

HanNpPs>KEHHOCTU

PaboTta cun

anekTpocTaTuye

CKOMO HOMSI. bu6mmoreka [IOK
49 MoteHuman. https://m.edsoo.ru/ff

PasHocTb 0c6100

noTeHuuanos

KoHTponbHas bubmunoreka LIOK
50  Paborano Tewme: https://m.edsoo.ru/ff

«3nekTpocTaTuk

0c7018



https://m.edsoo.ru/ff0c6708
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a»

51

MpoBogHUKN 1
ON3NEKTPUKM B
anekTpocTatmye
CKOM nore.
OnanekTpuyecka
A
NMPOHULLAEMOCTb

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c7126

52

OneKTpoéMKoCT
b. KoHgeHcaTop

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c72c0

53

OneKTpoéMKoCT
b NOCKOro
KOHZeHcaTopa.
OHeprus
3apsKEHHOro
KoHOeHcaTopa

54

PelweHne 3apay

55

Onekrpoctatuye
ckas s3awmTa.
3asemneHve
anekTponpubop
oB

56

OneKkTpuyecknin
TOK, yCnoBusi
ero
CYyLLEeCTBOBaHMS.
[MoCTOAHHbIN
Tok. Cuna Toka.
HanpsxeHue.
ConpoTuBneHune
. 3akoH Oma
Onst yqacTka
uenu

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c7410

57

MNocnenoBaTenb
Hoe,
napannenbHoe,
CMeLlaHHoe
coeavHeHue
NMPOBOAHMKOB

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c7838

58

PeweHne 3apgay

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc7ae0

59

Pabota un
MOLLHOCTb
3NEKTPUYECKOTO



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

ToKa. 3akoH
[xoyns-JleHua

3akoH Oma ang
NosiHOM
(3aMkHyTOW)

60 | anektpuueckoi
uenu. KopoTtkoe
3aMblKaHue.

PelweHne 3agay

61

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
Oc84ae

JTabopatopHas
paboTta
«U3mepeHmne
AOC nctoyHuka
62  Toka u ero
BHYTPEHHETO
COMNpPOTUBMEHUS
»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c82ba

PelweHne 3apau:

Buabi bubnurorexa [JOK
63 | coeguHeHust https://m.edsoo.ru/ff

MPOBOHVKOB. 0c84ae

Ob6ob6watowmm

YpOK bubmuoreka [JOK

64  «3nektpoguHam
nka»

https://m.edsoo.ru/ff
0c86fc

lMoBTOpEHue.

65 PelweHne 3apau.

bubmunoreka LIOK
https://m.edsoo.ru/ff
0c88be

lopoBas
66  KOHTpOnbHas
paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oc8a8a

PelweHne 3apau.

bubmunoreka LIOK

67 https://m.edsoo.ru/ff
0c8c56
OBIIEE
KOJIMYECTBO 6
YACOB IIO !

[NPOT'PAMME
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