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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUK TIpernoiaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, PEeATU3YIOLINX OCHOBHEIE
o0Opa3oBaTrebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
oOy4eHHMs, a TAaKXE YUYHMTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAy4YHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM U3YUYEHHUS (PU3UKHU HA YPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHU 00 oKpysxarorem mupe. [IIkoapHBIN Kypc GUBHKN — CHCTEMOOOPa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydJarommxcs, B (opMuUpOBaHWE YMEHUUA MPUMEHSTH
Hay4HBIN METO/1 MMO3HAHUS MPU BBHIMOJHEHUN UMY YUEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAN HWIEH, KOTOpPbIE MOXKHO paccMaTpuBaTh KaK HPUHUUIIBI €ro
MOCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JIOTMYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
o0beIMHEH BOKpPYTr (Qusnueckux Teopuil. Benymmm B Kypce sBIsIeTCS
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzauusi Npeanoiara€T HUCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAla (DU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPHUIIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peamusyercss TMOCPEICTBOM BBEICHHUS JJIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX HKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid HKCHEPUMEHTAIbHOU NESITEIBbHOCTH O0yYarolIUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
MpPaKTUYECKUX paboT. BhijeneHue B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISl KOHTPOJIE W OLCHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YaroIIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEM (DU3MYECKUX BEJIWYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/a4 NPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, MTO3BOJISIFONINE MPUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M HUHTETPUPYsS 3HAHUA W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENU I CUTYalMu MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUCeHHI0 Y4YeOHOro Ipolecca 0a30BBI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MpEeIMETHOrO0 KaOuWHeTa (U3MKU WIM B YCIOBHUSX HHTETPHUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YYCHHUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBHUU C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKe KIIOYEBbIX JEMOHCTpAIUil s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTOpHOTO O000PYJAOBAHUA JOJDKHBI OBITH TMOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
M3YUYEHUIO TPUPOJIbI, PA3BUTHE HX HMHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIECHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAaAMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUI OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelieHHeM CIeIyIOUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHWs pPa3IU4HbIX 337a4 C SBHO 3aJJaHHOMU
bu3ndeckol MOJENbI0, 3aJad, MOJAPa3yMEBAIOIINX CAaMOCTOSATEIbLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

e TMOHMMaHHE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAICHUE METOJAMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS U IMPOBEICHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TepeyeHb JabopaTopHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BHIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COJEPXAHME OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT' 0 MIO3HAHUSA

®dusnka — HayKa o npupojie. HayuHnbie MeTOAbpI MO3HAHUS OKPYKAIOIIETO MUPA.
Posp 3kcnepuMeHTa W TEOpUM B MPOILIECCE MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
duzuke.

MopenupoBanue (U3NYECKUX SBICHUNA W TpOIeccoB. HaydHble THUMIOTE3HI.
duznvecKkue 3aKOHbI W TEOPUHU. ['paHUIBl MPUMEHUMOCTH (U3UYECKHX 3aKOHOB.
[TpuHIIMIT COOTBETCTBUA.

Ponb 1 Mecto puzuku B popMUpoBaHUN COBPEMEHHOM HAYUHOW KapTUHBI MUPA,
B IPAKTUYECKOUN AEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(DPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3zngen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBrkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOrO JIBHXKECHMS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpeaHsISI CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MAaTepUAIbHOM TOYKHM, HMX MPOEKIIMM HA OCH CHUCTEMbl KOOPAMHAT.
CroxeHue nepeMenieHui 1 CiI0KeHue CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMpsSIMOJIMHEWHOe JBIkKeHue. [paduku
3aBUCHUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TEepPEMEIICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoboHOe magieHne. Y CKOpeHue CBOOOHOTO TaCHUS.

Kpuponuneiinoe npmkenue. [[BukeHrne MaTepuaibHOM TOYKU MO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasi CKOPOCTh, JIMHEWHAas CKOPOCTb.
[Tepuon u yactora obOpamieHus. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHJIOMETP,
JIBI)KEHUE CHAPSAIOB, LIEMHBIE U PEMEHHBIE ITepeayn.

Jlemoncmpayuu

Mogenbs cucTemMbl OTCUETA, WILTIOCTPAIUsl KUHEMATHYECKHX XapaKTEPHUCTHK
JIBIDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBwxkeHus Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3MmepeHue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpagienne ckopocTu Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

N3yyeHne HEpPaBHOMEPHOTO IBHKEHHS C IIECJIbIO OINPEIEICHUS MIHOBEHHOU
CKOpPOCTH.

HUccnenoBanue COOTHOLICHUS MEXAY IyTAMH, IPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENBHBIE  PAaBHBIE MPOMEXYTKHM BPEMEHM IPHU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3yuenue aBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuka

[TpuHumn OTHOCUTENbHOCTH [ amunes. [lepBpit  3axkoH  HsrotoHa.
HNuepuunanbHpie CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuniun cynepno3uuuu cwi. Bropoii 3akon HeroToHa miis
MaTepUANILHOW TOUYKU. Tpernit 3akoH HeroTOHA 111 MaTepUabHBIX TOUEK.

3akoH BcemupHOro TsaroteHus. Cuna Tsoxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Iokos, cKoyibkeHus, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuia TpeHUs CKOJILKEHUS U cuia TpeHus nokos. Koaddunuent tpenus.
Cuita cOnpOTUBIICHUS TIPU IBUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[TocTynaTensHOE U BpalaTeabHOE JBIKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT Cuiabl OTHOCHTENBHO Ocu BpaumieHus. [liedo cunbl.  YcnoBus
paBHOBECUSA TBEPIOIO TEA.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: MOJIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AehOpMaliiH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUM.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHUKAIOIIMX B IMPYXKUHE U
pe3uHOBOM 00pasiie, OT uX Jedopmariuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.



Tema 3. 3akonvlt coxpanenus ¢ Mexanuke

NmMmnynbc MarepuanbHOM TOYKK (T€sa), CUCTEMbl MaTEpPUATBHBIX TOYEK.
NMnynbc cunbl M M3MEHEHHWE WMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBMIKECHHUE.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunetnueckass »Heprusi MaTepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOU SHEPTHH.

[ToTenmuanbHas sueprus. [loTeHmanbHas dHEPrust yrnpyro nepopmMupoBaHHON
npy>kuHsbl. [loTeHnnanbHas sHEprus Tejaa BOJIU3U MOBEPXHOCTH 3eMJTH.

[ToTeHnuanbHbie U HEMOTEHIHAIbHBIE CUJTbI. CBsI3b pabOTHl HEMOTEHIIMAIBHBIX
CUJI C H3MEHEHHUEM MEXaHUYECKON HSHEPruud CUCTEMbl Tel. 3aKOH COXPaHCHHS
MEXaHUYECKON SHEPTUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHU4eCcKrue YCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexo NOTeHIIMATIBHON YHEPTUU B KHHETHYECKYIO U 0OOPaTHO.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3ydenue abCOMOTHO HEYINPYroro ygapa € MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C M3MEHEHHUEM MEXAHWYECKOW HSHEpruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyJsipHast QU3MKa 1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM U HMX OIMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapakrep ABMKEHUS U
B3aWMOJICMCTBUS YAaCTHULl BellecTBa. Mo/ CTPOEHHUSI Ta30B, KUJIKOCTEU U TBEPABIX
Tel U 00BCHEHHE CBOMCTB BEUIECTBA HA OCHOBE ATUX Mojeieil. Macca u pa3Mepsl
monekys. KonnuectBo BemectBa. [TocTosinHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmepatyp
Lenbscus.

Mogens uneansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOU
TEOpUU UJCANTbHOrO Tra3za. AOCONIOTHasE TeMIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW HSHEPruM TEIUIOBOrO NBWXEHWA vactul raza. lllkama temmeparyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JansToHa. M30mponieccsl B MA€aIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
I'padmyeckoe mpeacraBaeHUE U30IMIPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE TNPHUMEHEHHUE: TEPMOMETP,
OGapomerp.

Llemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIUE AHCKPETHOE CTPOEHHME BelecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCTNHEHUM.

OmnbIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

OnbIThl, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYJIIPHOTO
B3aWMOJICCTBUSI.

Mopaens, WuTIoCTpUpyrouias IpUpoay JaBICHHUS ra3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOLIME YpPAaBHEHUE COCTOSIHHUS  MICAJIBHOIO  Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

OnpeneneHne Maccsl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HW3MEpPEHUN
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY HapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepmoauHaMuueckass CuUCTeMa. BHYTpEeHHSS JHEPrUs TEPMOAMHAMUYECKON
CUCTEMbI U crocoObl e€ u3meHeHus. KonuuecTBo temnotel u padora. BHyTpeHHss
SHEPIus OJIHOATOMHOT'O UJI€AJTBbHOTO rasa. Buasl TEIUIONEpeaauu:
TEIJIONPOBOJHOCTh, KOHBEKUMS, HW3JIyYEHHE. YJIEeJbHAsl TEIUIOEMKOCTh BEIECTBA.
KosnuecTBo TemnoTel npu Temionepesaye.

[Tonsitue 006 ammabatHom mpouecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mnepBOro 3akoHa TEPMOJIMHAMUKHM K wu3ompoleccaMm. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPO/IE.

TernnoBeie MamuHbl. [IpuHIMIBL NelicTBHS TETUIOBBIX MamuH. [IpeoOpa3oBanus
SHEPruM B TEIUIOBBIX MamuHax. Ko3p@puuueHT mnonesHoro AEHCTBUSA TEMJIOBOM
maruHbl. [{ukn KapHo u ero ko3duiimeHT moje3Horo ASHCTBUSA. DKOJOTUYECKUE
po0JIeMbI TEMII0PHEPTETUKH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHME:  JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEpPruM Tela MpPU COBEPIICHUH padOTHI: BBUIET
npoOKM W3 OYTBUIKM MOJ JEUCTBHUEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3Qpupa B
JaTYHHOU TpyOKe MyTEM TpeHHMs (BUIECOAEMOHCTPALINS).



W3MeHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnbIT Mo aaabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOHWHBI, ABUTATENs BHYTPEHHEIO CrOpaHus, PEakTUBHOIO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmosanusn eeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u KoHaeHcarus. Vcmapenue u kumneHue. AOCONIOTHas U
OTHOCUTEJbHASl BIAXHOCTh BO3AyXa. HacklmeHHbli map. VYeiabHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Temo. Kpucrammmueckue u amopdHbie Teaa. AHHU3OTPONHS CBOWMCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuaibl. l[lnaBieHue wu
KpUCTaii3aius. Y aenbHas Teriora miasieHus. Cyonumariusi.

VYpaBHeHuUE TEIIOBOroO OajgaHca.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOTYUYECHUS] COBPEMEHHBIX MaTEepUaIOB

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHuKeHHOM J1aBJICHUU.

CnocoObl U3MEpEeHUs BJIaKHOCTH.

HaGnronenue HarpeBaHusl U MJIaBJIEHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

W3mepeHne 0THOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DIIeKTpU3alus Tel. DIEKTPUUECKUN 3apsan. [[Ba BHUIa SIEKTPUUECKUX 3apsao0B.
[TpoBOgHUKY, AUDIIEKTPUKHA U TIOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsiia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodedHbId 3JIEKTPUYECKHUM 3apsl.
OnekTpuueckoe mnoisie.  Hampsok€HHOCTh — dnekTpuueckoro  mnosist.  [IpuHoun
CYyNEepHO3ULIMM DIECKTPUUECKUX Toyied. JIMHMM HanpsHKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun snektpocrarudeckoro moss. IloTeHmuan. Pa3HoCTh MOTEHIIMANIOB.
I[IpoBOOHUKM ¥ [OHUAJIEKTPUKA B BJIEKTpocTaThueckoM moie. Jlusnexkrpuueckas
IPOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcatop. DIEeKTPOEMKOCTh IJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHIEHCATopa.



TexHnueckne yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL,
ANIEKTPOMETP, DJIEKTpOCTaTHUecKas 3aluTa, 3a3eMJIEHHE DIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS DJIEKTPOMETPA.

B3auMmopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIC 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTpPOCTaTUYECKAs 3alIUTA.

JIMDNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU IIJIOCKOr0 KOHAEHCATOpa OT IJIOLIAAU TUIACTHH,
PACCTOSIHUSI MEXK]1y HUMU U TUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

N3mepenne 25meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon Oma 1711 yyacTka LeTnu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE. Y EIBHOE CONPOTHUBIICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, NApaLIEIBHOE, CMEIIAHHOE COCTMHEHUE ITPOBOHUKOB.

PaGora snextpuyeckoro Toka. 3akoH JDkoyns—Jlennma.  MomgHOCTh
AIEKTPUYECKOrO TOKA.

DJIEKTPOABIKYIAS CHJIA M BHYTPEHHEE COMNPOTUBICHUE HCTOYHHMKA TOKA.
3akoH Oma /1151 OJIHOM (3aMKHYTOM) 3JIeKTpryeckoi nenu. KopoTkoe 3aMbIKaHHe.

DJIEKTPOHHAS ITPOBOJIUMOCTD TBEPABIX METaJIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TEMITEpaTypbl. CBEPXIIPOBOIUMOCTD.

DJIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MPUMECHAS MIPOBOJIUMOCTb
noJrynpoBogHUKOB. CBocTBa p—N-iepexoa. [TomynmpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHM  TOK B pacTBOpax MW  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIECKTPOIU3.

DIIEKTPUYECKUN TOK B ra3zax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIbHBIN pa3ps/l.
Monnus. I1na3zma.

TexHuueckre yCTPOMCTBA M  IPAKTUYECKOE MPHUMEHEHHUE: AaMIIEPMETD,
BOJIBTMETpP, PEOCTaT, MCTOYHUKH TOKA, OJICKTPOHArpeBaTEIbHBIE MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIH JHO],
TEPMUCTOPBI U (POTOPE3UCTOPHI, TOTYPOBOTHUKOBBIN AMO/I, TaIbBAHHKA.

Llemoncmpayuu



N3mepeHne cuitbl TOKa U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIIEHUS ILIWIMHIPUYECKUX TMPOBOAHUKOB OT JUIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHUS U MaTepuaa.

CmenianHoOE COeIMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue DIEKTPOABWKYIIEH Ccuibl. KOpOTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa M IpOBOJIUMOCTb BO3yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomol

N3ydenue cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne SIeKTpOJABMKYILIEH CHJIBI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habnronenue snexrposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C
Y4ETOM COJAEPIKATEIBbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMud MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsamusl, CBSI3aHHbIE C W3YYEHHUEM METOJOB HAYYHOIO
NO3HAHMS: SIBICHUE, HAay4yHBbIA (DakT, TUIMOTe3a, (PU3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pellieHUe CUCTEMbl YPaBHEHUM, JTUHEHHas (QyHKIMS, mapadoda,
runepOosia, UX rpapukd M CBOMCTBA, TPUTOHOMETPUYECKUE (YHKIMHU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI
Y YX IPOEKLNH Ha OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecua: Mexanmyeckoe ABUKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEeaauu, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPHBIX TEIl, XKUJKOCTEU U Ta30B,
JJIEKTPUYECKUE CBOKMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUALINSA, TAIbBAHUKA.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeodpazoBaHUe JBUKEHHUI C UCIIOIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHUs B TEXHUKE, MOIIIUIIHUKYN, WCIOJB30BAHUE 3aKOHA COXPAHECHUS UMITYJIbCa B
TEXHUKE (pakeTa, BOOJOMET W JPYTHE), IBUTaTeIb BHYTPEHHETO CrOpPaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHJIUIIMOHEP, TEXHOJOTUU  TOJYyUECHHUS
COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHHE 3JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM



OPUHTEP, 3JIEKTPOHAIPEBATENbHBIE MPUOOPHI, 3IEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJbBaHMKA.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOrO mnpeamera «®Dus3mkay Ha YpPOBHE CPEIHEro OOIIero
oOpazoBaHus (0a30BBIM yPOBEHb) JOMAKHO OOECHEUUTh JOCTUKEHUE CIEAYIOUIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE PE3yJbTaThl OCBOCHUSI yueOHOro mpeamera «Duszukay TOKHBI
OTpaXaThb TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroImMXCsl  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEH IIO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPMEHTAIlM{,  TO3WTUBHBIX  BHYTPEHHHX  YyOEXICHHH,  COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA ACATEIIBHOCTA B MPOLECCE peaar3alii OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOT0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMK O0YyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WiI€HAa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJULIUOHHBIX  OOIIEYETIOBEYECKUX  T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€STECIIBHOCTH B HHTEPECAX TPaKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHOM OpraHU3aINY;

YMEHHUE B3aWMOJICHCTBOBATh C COUMAIBHBIMA MHCTUTYTAMU B COOTBETCTBHUM C
uX QYyHKIUSIMUA U HA3HAYCHHUEM;

FOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU NECATEIBLHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHMA:

c(hOpPMUPOBAHHOCTHh POCCUMCKOMN TPaKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA,;

IIECHHOCTHOE OTHOIIEHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JIOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTA YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHNE YCTOWYUBOTO Oy IyIIETO;

4) 3¢TETHYECKOT0 BOCITUTAHMS



ACTETUYECKOE OTHOLICHHWE K MHUPY, BKIIOYAs ICTETUKY HAYyYHOT'O TBOPYECTBA,
npucyiero pu3ndeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEpeC K pa3nuyHbIM cepam mpodhecCUOHATIBHON IESITEIHLHOCTH, B TOM YHCIIe
CBA3aHHBIM C (U3MKOM W TEXHHMKOH, YMEHHE COBepLIaTh OCO3HAHHBIA BBIOOP
Oymy1eit mpodeccun B peali30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC IIJIAHBL;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3OBaHUI0O U camMoOOpa3OBaHUIO B 00JACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOM KYJIbTYpbl, OCO3HAaHHUE TJIO0ATLHOTO
XapakTepa SKOJOTHUECKUX MPpoOIieM;

IJIAHUPOBAHUE W OCYIIECTBJIICHUE JICUCTBUM B OKPYIKAIOIIEH CpPElI€ HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre omnbiTa JEATeIbHOCTU YKOJOTUUECKON HANPaBJIECHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (HU3HUKE;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI (U3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAay4YHOW JIESATEeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3yUYeHUs] (PU3UKU OCYIIECTBIISITh MPOCKTHYIO U HMCCIIEA0BATEIbCKYIO JIEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCaJIbHbIE yYeOHbIE 1eiiCTBUA
ba3oBble Jjoruueckue qelcTBHUA:
CaMOCTOSITCIILHO bopmyIIHpOBaTH u AKTyaJIM3UPOBATh npoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEINW JEITEIIbHOCTH, 3a/JaBaTh IIAPAMETPhl W KPUTEPUH HX
JIOCTHKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUYECKUX
SIBJICHUSIX
pa3pabarpiBaTh IJIAH PEHICHUS MNPOOJEMbI C yYETOM aHaIM3a HMEIOIIHXCS
MaTEpPUATBHBIX U HEMATEPHAIbHBIX PECYPCOB;
KOOPJAMHUPOBATH U BBHITIOJHATH PA0OTY B YCIOBHIX PEeaIbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA .



BJaJIeTh HAyYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMH TOHATUSMU W METOJaMHU
buznuecKol HayKH;

BJIa/IETh HABbIKAMHU y4e€OHO-UCCIIEI0BATEIbCKON U NPOEKTHOM NEATEIbHOCTH B
o0nactTu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY TOHUCKY
METOJIOB pEIIeHUs 3a1ad (PU3UUIECKOrO COJAEp)KaHWsA, NPUMEHEHHUIO pPa3IMYHBIX
METOJIOB IMO3HAHUS;

BJAJ€Th BHUJAMHU JACSITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpeTaly, NpeoOpa3oBaHUI0O M INPUMEHEHUI0 B Pa3IUYHbIX Yy4eOHBIX
CUTYaLUsIX, B TOM YUCIIE€ IPU CO3JaHUM YUEOHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH  MIPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyallM3WpoBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JUIsSl JJOKa3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELIEHUS 331a4M pPe3yJIbTaThl, KpUTHUECKU
OILICHHBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh M (OPMYyIHUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JesITeIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TMEPEHOCUTh 3HAHUA 1O (U3MKE B TPAKTHUECKYIO O0OIacTh
KU3HEACSITEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXObI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 337a4H, I0IyCKaIOIINe albTepPHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmaumeii:

BJIaJICTh HABBIKAMHM TONy4YeHUs HH(popMammu (U3MYECKOTO COACPKAHUS U3
UCTOYHUKOB PpA3HBIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBISATh TOUCK, AaHalu3,
CUCTEMAaTH3allMI0 M MHTEpHpeTanuio WHGOPMalUU pa3InYHBIX BUAOB U (HopM
IPEJCTaBICHNUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
B pELICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHM3AaIlMOHHBIX 3a7a4 C
coOnoieHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUECKUX HOPM, HOPM HHPOPMAIMOHHOM
0€30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJIEPKaHUs B Pa3IMUHbIX (popMarax ¢ yudeToM
Ha3HAYeHUs MHQPOPMALMK U LIEJEBOM ayJUTOpPUHU, BBIOMpPAs ONTHUMAIbHYIO (hopmy
NPEICTaBICHUS U BU3YyaTH3aLIH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeHCTBHA:
OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU EATEIBHOCTH;



pacrno3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIli U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIUBUIYAIbHOU
padoTHI;

BbIOMpaTh TEMAaTHKy U METOJAbl COBMECTHBIX JEHCTBHM C yd€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KJOr0 YJ€HA KOJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JESATENBHOCTH,  OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JIOCTHKEHUIO: COCTaBJATh IUIaH JEHCTBHIA,
pacupenensaTh poJii ¢ YYETOM MHEHUM YYAaCTHHKOB, OOCYXJAaTh pPe3yJIbTaThl
COBMECTHOI paboThI;

npeajarartb HOBBIE IIPOEKTHI, OLEHHBaTh MAEUM C TO3ULUUU HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJSATh TMO3UTHUBHOE CTPATErMUYECKOE TMOBEJACHUE B  Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NelCTBHSA
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TMO3HABATEIBHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHHM, BBISBIISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 33]1a4U;

CaMOCTOSTEIILHO COCTABJIATh IUIAH PEIICHHS pacUETHBIX U KAaUeCTBEHHBIX 3a71a4,
IUTAaH BBITIOJIHEHUS TIPAKTUYECKOW pPabOThl C yd4E€TOM HMEIOIINXCS PECYypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYAIlHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BBHIOOp, AapryMeHTUpoBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYAUIMHN B 0071aCTH (HU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIM YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII NHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HaBBIKAMU TIO3HABATEIHHOW peICKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCUr ISl OLUEHKH CUTyallid, BbIOOpa BEPHOIO
peIICHMUS;



yMETh OIICHMBAThb PHUCKHM W CBOEBPEMEHHO NPUHHUMATh PELICHUS MO0 UX
CHIDKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JpYIHMX TpU aHalu3e pe3yJIbTaToB
JESITeTbHOCTH;

NPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M AapryMEHThl JPYTUX TIpU aHaIM3€ pPe3yJbTaToOB
JeSITEeNbHOCTH;

npU3HaBaTh CBOE PABO U MPABO JAPYTUX HA OLINOKH.

B mporuiecce mOCTHKEHHS IMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMBI 110
dusnke IS YpOBHS  cpeaHero obmero o0pa3oBaHMs Y  OOydaroImMxcs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIHI UHTEIJICKT, peanoararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIONIETO CHOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE
COCTOSIHME, BUJICTHh HANpaBICHHUS Pa3BUTHS COOCTBEHHON SMOIMOHANBHON Chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMsI, BKJIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE TIOBEACHHE, CIIOCOOHOCTh  aJalTHPOBAThCS K
HYMOIIMOHATBHBIM H3MEHEHHSIM | MIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllMH, BKIIOYAIOIIEH CTPEMJICHHWE K JOCTIKEHUIO LEIH U
yClexy, ONTHUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJs U3 CBOUX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHHE
APYTUX, YIUTHIBATH €TO MPHU OCYIIECTBIEHUHN OOIICHHUS, CHOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKMBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C
APYTUMHU JIOAbMH, 3a00TUTHCS, IPOSBIISATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDI

K koniy oOyuenus B 10 kiacce npeaMeTHbie pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUaAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAThL HA MpUMEpax pojib W MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKUA W
TE€XHOJIOTUH, B PAKTUYECKON I€TETBHOCTH JIHOIEU;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHHS] HW3YUYEHHBIX (U3UYECKUX  MOJICIICH:
MarepualibHas TOYKa, MHEpLUHAIbHAS CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPJIIOE TEo,
UJICANIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUJIKOCTEHM W TBEPIBIX TEJN, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NUECKHX 3a/1a4;



pacmio3HaBaTh (U3UYECKUE SBICHHS (IIPOILECCH) U OOBICHATH MX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHHS BEIECTBAa U
ANEKTPOAMHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBHKECHUE,
CBOOOJIHOE MaJIeHHUE TeJl, ABUKEHUE IO OKPYKHOCTH, UHEPLUS, B3aUMOICHCTBUE TEJl,
muddy3usi, OPOYHOBCKOE JBUXKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPABIX T,
U3MEHEHHEe 00bEMa TeNn MpU HarpeBaHWM (OXJAXKICHHH), TEIUIOBOE pPaBHOBECHE,
UCIIApEHHE, KOHJEHCAUus, IUIABJIEHWE, KPUCTAUIM3ALMs, KHUIIEHHE, BJIAXXHOCTb
BO3/1yXa, MTOBBIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXIy IapaMeTpaMH COCTOSIHUSI Ta3a B U30IpOLEeccax, »dJIEKTpU3alus Tel,
B3aUMOJICHCTBUE 3aPA/0B;

OMHCHIBATh MEXAHWYECKOE JBMIKEHUE, HWCIONB3ys (PU3MUECKHE BEITUYNHBI:
KOOpJAWHATA, MyTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CHIIa, UMITYJIbC
Tena, KUHETUYECKas HHEprus, MOTEHIMaNbHAas DJHEpPrusi, MexaHuueckas padoTa,
MEXaHUYeCKass MOIIHOCTh, MPHU ONKHCAHUU MPABWIHHO TPAKTOBATH (PU3UUECKUM
CMBICIT UCTIONTh3YEMBIX BEIMYWH, X 0003HAYCHMS M CIMHUIIBI, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU;

ONUCHIBATh HW3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SBJICHUS,
UCTIONIb3Ysl (M3MYECKHE BEIWYMHBL: JIaBICHHE Tra3za, TeMmIeparypa, CpeaHss
KMHETUYECKAS] DHEPTUsl XAOTHUYECKOTO IBUIKEHHMS MOJIEKYJ, CPEIHEKBaJpaTU4HAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI »HEprus, padbora rasa,
KO3 (DUIMEHT TMOJIE3HOr0 JEHCTBHUSI TEIJIOBOIO JBUTATENsl; IPU  OMNHUCAHHUH
NPaBWIHHO TPAKTOBaTh (PU3UYECKHM CMBICT UCIOJIB3yeMBIX BEJIMYWH, WX
0003HaYeHUs U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIUUYHHAM;

ONMCHIBATh M3YUYECHHBIEC AJIEKTPUUECKUE CBOMCTBA BEILECTBA M JJIEKTPUUYECKUE
saBJIeHUs (TIPOLIECCHI), UCIOJIb3Ysl (DU3UYECKUE BEIMYUHBI: DJIEKTPUUYCCKUN 3apsi,
ANEKTPUYECKOE MOJIe, HANPSHKEHHOCTh MOJIS,, MOTEHUMAJ, Pa3HOCTh IMOTEHIIMAJIOB;
IIPU OIMKMCAHUU MPABWIHHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIIOIB3YEMbIX BEIUYMH,
uX O00O03HAUCHUS] U EJUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIMUUHY C JPYTUMHU BEIMYNHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLECChl W SBIEHUS, MCHOJbB3Ys (u3nyeckue
3aKOHBI U MPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, |, Il u Il 3akonsl HproToHa,
3aKOH COXPAaHEHHUSI MEXaHWYECKOW PHEPruu, 3aKOH COXPAHEHHUsI UMITYJIbCa, IIPUHIIUI
CyNepHo3UlIMM CWJI, TPHUHIMII PABHONpPABUS HHEPLUHAIBHBIX CHCTEM OTCYETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUs BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHel KMHETHYECKOW HHEPruy TEIUIOBOTO JABHKEHHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEPATYPOH, MEPBBIA 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3innyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (IPaHHULIbI, 001aCTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHITUIIBI ICUCTBUS MAIlMH, TPHOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3iuuaTh YCIOBHUS MX O€30MaCHOTO HCIOJB30BaHUS B TOBCEIHEBHOM
KU3HH;

BBITIOJIHATDh OKCIEPUMEHTBI TI0 HWCCIICIOBAaHUI0 (U3MYCCKUX SBJICHUH U
IIPOIIECCOB C WCIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX W3MEPEHHH, TPH ITOM
dbopmMyIHpoBaTh MpoOIEMy/3a/1ady M THIIOTE3y YYEOHOro 3KCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY W3 TPEJJIOKEHHOTO 000pYA0BaHMSI, TIPOBOAUTH OMBIT B (OPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIE M3MEpPEHUs (U3MYECKUX BEIUYMH, MPU
3TOM BBIOMPATh ONTHMAIBHBIA CIOCOO0 W3MEPEHHS W HCIOJb30BaTh H3BECTHBIC
METO/bl OLICHKH MOIPEIIHOCTEN N3MEPEHUM;

UCCJIEIOBAaTh  3aBHCHUMOCTH  MEXAy  (U3NYECKMMH  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHHUI, MPU STOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCHpPOBATh PE3yJIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIMYUH B BHJIC
TaOJIHIl U TPaQUKOB, AETIAaTh BRIBOBI IO PE3yJIbTaTaM MCCIICI0BAHMS;

coOmroiaTh MpaBujia OE30MacHOTO TpyJa MPH TPOBEICHWU HCCIEIOBAaHUN B
paMKax y4eOHOro SKCHEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W  TMPOEKTHOMN
NEATENHPHOCTH C HWCIIOB30BAHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pyI0BaHUA,

pemarh pacuéTHBIE 3aJ1a4M C SIBHO 33J]JaHHON (PU3UIECKON MOJIEIBIO, UCTIONB3Y S
¢du3nUecKkre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIHM3a YCIOBUS 3a/ladyd BHIOMpATH
(bU3HYECKYI0 MOJIENb, BBIIACIITh (PU3NUECKUE BEITUYUHBI U (HOPMYJIIbI, HEOOXOUMbIC
uist €€ pelIeHHs, MPOBOJUTH PACUYEThl M OLCHUBATH PEAIbHOCTH MOJYYEHHOTO
3HAYCHUS (PU3NUECKON BEITUUNHBL,

penaTh KaueCTBEHHBIC 3a7[a4d: BBICTPAWBATH JIOTHUECKH HEMPOTHBOPECUUBYIO
IIEMOYKY PACCYXKJIEHUHA C OMOpOM Ha W3YyUYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busnyueckue sIBICHUS;

WCIIOJIB30BaTh TIPH PEIICHWH YYCOHBIX 3a7a4 COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTUU JUTsI TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUA W TIPEIACTABIICHUS
y4eOHON ¥ Hay4YHO-TIOMYJSAPHOW WH(OpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX
WCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUSA MO (PU3WKE B MMOBCETHEBHON KXU3HH IS
oOecrieueHusi 0€30MacHOCTH TIPH OOpaIeHUH C MPUOOpaMU M TEXHUYECKUMU
YCTPOMUCTBAMHM, JUIsl COXPAHEHMs 370POBbS M COOJIOJIEHHUS HOPM 3KOJOTHYECKOIrO
IOBEJICHUS B OKPYKAKOUIEU CPELE;



paboTrath B TIpyNme€ C BBIIOJHEHUEM paA3JIMYHBIX COLUAJIBHBIX PpOJIEH,
IUIaHUPOBaTh pabOTy TpyNINbl, pAUOHAIBHO paclpeAeisiTh OOf3aHHOCTH U
IUIAHUPOBATh JIEATEIIBHOCTD B HECTAHIAPTHBIX CUTyalUsX, aJEKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBanu KoumyecTBo 4yacos DJIeKTPOHHbIE
© e pa3gesioB u (uudpoBbIe)
n/ Bcer Kontpoasnbl  IlpakTuueckn
TeM oOpa3oBaTeJibHbIE
I 0 e padoThblI e padoThbl
NPOrpaMMblI pecypchbl
Paznea 1. PUUKA N METOAbI HAYYHOI'O ITIO3HAHUA
duznka u
T bu6mmoreka [JOK
1.1 2 0 0 https://m.edsoo.ru/7f41bf7
HAYYHOT'O 2
IO3HAHUSA B
HWroro no pasaeny 2
Paznexn 2. MEXAHUKA
bu6nuoreka [JOK
2.1 Kunematunka 5 0 0 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [[OK
2.2 JluHamuka 7 0 0 https://m.edsoo.ru/7f41bf7
2
3aKOHBI Bbubnuorexa [JOK
2.3 COXpaHCHHUS B 6 0 1 https://m.edsoo.ru/7f41bf7
MEXAHUKE 2
Htoro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI
31 MOJIEKYIISPHO-
' KHUHETHYECKOM

TEOpUu
OcHoBBI

3.2 TEPMOIMHAMHK 10 0 0
"

bubmuoreka [{OK
https://m.edso00.ru/7f41bf7
2

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf7
2
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https://m.edsoo.ru/7f41bf72
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ArperaTtHblie

COCTOSTHUSI bu6mmoreka [IOK
3.3 BEIICCTBA. 5 0 0 https://m.edsoo.ru/7f41bf7
dazoBble 2
MIEPEXOIbI
Hroro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

DIIEKTPOCTATHK bubmorexa LOK
4.1 P 10 0 1 https://m.edsoo.ru/7f41bf7
: 2
ITocTostHHBIM
ANEKTPUYECKUI bubnmnorexa [JOK
4.2 Tok. Toku B 12 0 2 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
cpenax
Hroro no pazneny 22
PezepBHOe Bpemst 2
OBIIEE
KOJIMYECTBO
68 0 5
YACOB I10

[NPOI'PAMME
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INOYPOYHOE INTAHUPOBAHHUE

Bropoii 3akon HeroToHa 1711 MarepraibHON TOUKHU

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
undpoBbie
Tema ypoka Kourtpoabnsie IIpakTHueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
duzuka — Hayka o npupoe. Hayunsie MeToas 1 0 0 bubnmoreka [JOK
MO3HAHUA OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Pounb 1 MecTo Gpu3HuKM B OPMUPOBAHUU COBPEMEHHON
HAay4YHOM KapTHUHBI MUPA, B PAKTHUCCKOM 1 0 0 bubmorexa HOK
7 P 1, B 1P https://m.edso0.ru/ff0c33e6
JIeATEeTLHOCTH JIFOICH
Mexanundeckoe BrkeHre. OTHOCUTEILHOCTh
MEXaHHYeCKOro JiBuxkeHus. [lepemenienre, CKOpocTh 1 0 0 bubmorexa [TOK
A 1 CPENCTIIEHIE, CROPOCTE, https://m.eds00.ru/ff0c3508
YCKOpEHHUe
PaBHOMEpHOE MPSAMOJIUHEITHOE ABUKEHUE 1 0 0 bubmorexa [TOK
P P A https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBUKCHUE 1 0 0 bubmoreia HOK
yerop p A https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y CKOpeHrue CBOOOTHOTO 1 0 0 bu6mmoteka [IOK
aJICHUS https://m.edsoo.ru/ff0c39cc
Kpuonuneiinoe nemxenue. J|Buxenue 1 0 0 bubnuotexa [JOK
MaTepUaIbHONU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun otHocutensHOCTH ["anunes. MHepuuanbHbie 1 0 0 bubmuoreka [JOK
cuctemsl otrcuera. [lepBeiii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [IpuHuun cyneprno3unuu Cuil. 1 0 0 bu6muoteka [{IOK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

bubnuoreka [JOK

10 Tperuii 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOUEK
P A P https://m.edso0.ru/ffOc3bes
1 3aKoH BCEMUPHOTO TAroTeHus. Cuiia TSKeCTu. bubnmnorexa [JOK
IlepBas kocMHuUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmoreka [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena
yipy y https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapdunment tpenns. Cuna
13 COTPOTUBIICHUS TPU ABUKEHHUHU TeJIa B KUAKOCTH WU bubmmorexa [JOK
P P https://m.edso0.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpaliaTeabHOE ABIKEHUE
R but6mmoreka [{JOK
14 abcomoTHO TBEPAOTO Tena. MomeHT cuitbl. [lneuo
. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CTIOBHSI paBHOBECHS TBEPJOTO Tea
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
15 MaTepUaIbHBIX ToueK. IMmynbe cuibl. 3aKoH bubmorexa HOK
p ' y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTUBHOE BUKEHHE
PaboTa u MmoutHoCTh cuiibl. Kunetnueckas sHeprust
16 MaTepuaibHOW Touku. Teopema 006 U3MEeHEHUH bubmmorexa LIOK
p . ' p https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPTUU
ITorenumansHas sHeprud. [loreHnuanbHas sHeprus
17 yrnpyro nepopMupoBaHHON NPYKUHBI. bub6nunoreka [IOK
[TorennmanbpHas SHEPrys Tena BOJIU3U MOBEPXHOCTH https://m.edsoo.ru/ffOc461a
3emin
[ToTeHmanbHbIe U HEMTOTEHIIMATBHBIE CUIIbI. CBS3b
18 paboThl HENOTEHIMAIBHBIX CHJI C U3MEHEHUEM bub6nuoreka [IOK
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUs MEXaHWYECKON YHEPTUN
19 JlaGopaTtopnas padota Nel«VccnenoBanue cBsizu

pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHMYECKOMU OHEpPIrun


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

20

TCJIa Ha IPUMEPE PACTAKCHUSA PEC3UHOBOI'O XKI'yTa»

[TpoBepounas pabora o reme «Kunemaruka.
I[I/IHaMI/IKa. 3aKOHBI COXPAaHCHUS B MCXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO-KHHETUYECKOM
teopuu. bpoyHoBckoe amkenue. Juddysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapaxkrep JBUKEHUS U B3aUMOJICHUCTBUS YaCTHIL
BelecTBa. Mojielid CTPOCHHMS Ta30B, JKUJIKOCTEH 1
TBEPABIX TEN

Macca monekyn. KonnyectBo BemectBa. [locrosnnas
ABoraapo

TermmoBoe paBHOBecue. TemnepaTypa u €€ U3MEpEeHUE.

[ITxana remnepatyp Llenbcus

25

26

27

28

Wneanpbhsiii raz3 B MKT. OcnoBHoe ypaBHenne MKT

AOGcomoTHas TeMIeparypa Kak Mepa cpeHei
KUHETUYECKOM OHCPTUU ABHUKCHUSA MOJICKYII.
VpaBuenne Meneneesa-Kianelpona

3akon JlanbeToHa. I'a30BbIe 3aKOHBI

JlaGopaTtopnas pabota No2 «HccnenoBanue
3aBUCUMOCTH MEXK]y IapaMeTpaMHu COCTOSHHSI
Pa3peKEHHOTO ra3a

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

29

30

31

W3omporieccsl B uacalbHOM ra3e u ux rpaduyeckoe
MIPEICTABICHUE

BHyTpeHHss d3HEprus TEpMOJUHAMUYECKON CUCTEMBI
U CII0co0BI €€ n3MeHeHus. KoandecTBo TEIIOThl
pabota. BHyTpeHHSIsSI SHEpTHUsl OTHOATOMHOTO
HIcaJIbHOIO Ta3a

Buael Terionepenaun

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [JOK


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

39 V neapHas TEIUI0EMKOCTE BemecTBa. KonnyecTBo but6mmoreka [JOK
TEIUIOTHI MIPH TeIuionepenaye. AauabaTHbI mpoiece https://m.edso0.ru/ff0c5c36

33 [IepBbIil 3aKOH TEPMOJMHAMUKH U €r0 IPUMEHEHNE K bubmmoreka [JOK
M30IpoLieccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs mporieccoB B pupoie. Bropoii 3akoH bubnmnorexa [JOK
TEPMOJIUHAMUKHI https://m.edso0.ru/ff0c6230

. . bubnmnoreka [JOK

35 [Mpunnun aeiictBus u KI1J[ rernnoBoit MmammHbl https://m.e dSO(I)_.[ru 1£10c600a

36 [Tuxn Kapno u ero KIT/

37 OKojoru4eckue npoOaemMbl TEMIOIHEPIETUKH

38 O6o6mmarmuii ypok «MonekymsipHas (hu3ukKa. bubnmnoreka [JOK
OCHOBBI TEPMOJTUHAMUKI https://m.edsoo.ru/ff0c6938

39 [TpoBepounas pabota 1o teme «MoeKynsapHas bubaunoreka LIOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u bubnmnorexa [JOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6

41 AOComOTHAs M OTHOCHUTEIbHAS BIIAYKHOCTh BO3yXa. bubnmnoreka [JOK
Haceiennslii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u amopgHbIe Tena.

42 AHU30TpONUS CBOMCTB KpUCTALIOB. JKuakue bubmmorexa LIOK
KpucTayibl. COBpEeMEHHBIE MaTEePHAIIBI hitps://m.eds00. (u/TfOCE5T0

43 [TnaBneHue u KpucTaUIU3aus. Y AelbHas TEIIOTa bubmuorexa [JOK
miaBiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708

44 YpaBHeHuUe TEII0BOTO OaaHca Egi?;;f;igﬁ};m 6820

45 DneKTpu3anus Tel. DIeKTpuueckuil 3apsi. JBa suma bubnuorexa [JOK

SJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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

46 [IpoBOHUKH, TUAAEKTPUKHU U TTOTYIPOBOTHUKH. bubmuoreka [JOK
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. Toueunsrii bubmmorexa [IOK
AIEKTPUUYECKUI 3apsij https://m.edsoo.ru/ffOc6ced
HanpsixénnocTs 3s1ekTpryeckoro nois. Ipuanun
48 CYNEPIIO3ULNH DJIEKTPUYECKUX TosIeH. JIunuum bubmmorexa LIOK
N https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
49 Pabora cun anekrpocraruyeckoro noss. [lorenmman. bubmuoreka [{IOK
PasnocTh moTeHIHanoB https://m.edsoo.ru/ff0c6f00
50 [IpOBOIHUKY U TUDJIEKTPUKH B JIEKTPOCTATUYECKOM bubnuorexa [JOK
nose. JluanexkTpuyeckast MpOHUIIAEMOCTh https://m.edso0.ru/ff0c7018
N bubnuotexa [JOK
51 Dnexktpoémkocth. KoHneHncarop httos://m.edsoo.ru/f0c7126
59 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOpa. DHEPrus bubnmoreka [JOK
3apsHKEHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabotaNe3 "M3mepenue
ANEKTPOEMKOCTH KOHIEHCaTopa"
[TpuHIIMT AEHCTBUS U IPUMEHEHUE KOHIEHCATOPOB,
54 KOIKMPOBAIBHOTO anmnapara, CTPyWHOTO MIPUHTEPA.
DneKTpocTaTUUECKasl 3alUTa. 3a3eMIICHUE
AIEKTPONPUOOPOB
DJIEKTPUUYECKUH TOK, YCIOBHUS €T0 CYIIECTBOBAHUS.
55 ITocrosHubl ToK. Cuna Toka. Hanpsoxenue.
Conporusnenue. 3akoH OMa 15 yyacTKa LenH
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
56 COeTMHEHME MPOBOAHUKOB. JlabopaTopHas padbora Ne bubmuoreka [JOK

4
((I/I3yquI/IC CMCHIAHHOT'O COCAMHCHUA PE3UCTOPOB»

https://m.edsoo.ru/ffOc74f0



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
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOIITHOCTH DJIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3axon OMa 171 IOJTHOM (3aMKHYTOM) AJIeKTpUYECKOM

nenu. Kopotkoe 3ambikanue. JlabopaTopHas

pabotaNe5 «M3mepenue 3/IC UCTOYHHMKA TOKA U €TO

BHYTPCHHCTO COIIPOTHUBIICHUS

DJIeKTpOHHAs TPOBOIUMOCTb TBEPJIBIX METAJUIOB.
3aBUCHMOCTb CONIPOTUBIIEHNS METAIIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DnexTpuueckuil TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

61

62

63

64

65

66

[TonynpoBOIHUKY, UX COOCTBEHHAS U IPUMECHAs
npoBoauMocTh. CBoOlcTBa p—N-miepexoa.
[TonynnpoBOIHUKOBBIE TPUOOPHI

aﬂeKTpI/I‘leCKI/Iﬁ TOK B PACTBOpPAX U pacCiliaBax

QJICKTPOJIUTOB. :‘)HGKTpOHI/ITI/I‘ieCKaﬂ Jucconuanus.

DnexTponan3

DJIeKTpUYECKUH TOK B razax. CaMoCTOSITENbHBIN U
HECAMOCTOSITENbHBIN pa3pan. Monuus. [lnazma

DnexTpuueckre Npudopsl U yCTPOCTBA U UX
HpaKTI/I‘IeCKOG HpI/IMeHCHI/Ie. HpaBI/ma TCXHHUKHU
0€e30I1acCHOCTH

O06o0maromuii ypok «JIeKTPOINHAMUKAY

[TpoBepounas paboTa 1o Teme «NEeKTPOCTATUKA.

IToCTOSIHHBIN TEKTPUYECKUN TOK. TOKM B pa3iu4HbIX

cpenax»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubmmoreka [JOK
https://m.edsoo.ru/ff0c88be

bubmnoreka [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHbIii ypoK.

bubmuoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

https://m.edsoo.ru/ff0c8c56

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc8f6c

68 Pe3epBHBIi ypok 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 5



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'.4. Msakumes, b.b. byxosues, H.H.Corcknit «®u3uka 10 knacc», Mockaa,

«IIpocsemenue», 2020 r

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
E.A. Mapon «®u3uka 10. OnopHble KOHCHEKTHI U PA3HOYPOBHEBBIC 33JJaAHUS».

CI16, «Buktopus mitocy, 2017

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuoreka I1OK https://m.edsoo.ru/ff0c7126
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