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PABOYAA MPOTPAMMA

no npegmety «Pusmka» ana__10 Knacca.

Knacca (napannenu, ctynenun) 10 Kn.

®NO yuuTena-npegMeTHUKA COCTaBUTENA

paboyen nporpammbl _[loHrak A.K.

Kateropua: nepsan

YuebHbint roa: 2023-2024 r.r.

lNporpamma coctaBneHa Ha 1 roa.

Capbir-Cen 2023 rog.,



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIETro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeIbHOU Mporpammsbl, npeactaBieHHbIXx B PI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxanue mnporpaMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa oOydaronuxcs 10-X KjaccoB Mpu 00y4eHUn
ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma mno ¢Qusuke coorBercTBYyeT TpeboBanusim @OIOC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
oOyueHus, a TAaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HKU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMMma 1o (pusmke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUs;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeneNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINIOJHEHUU UMHU YY€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX pa3lesoB (PU3UKU, BKIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3MKu
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOTIEMaMHU.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHUS DIIEMEHTOB
CONep)KaHMsI, TIOCBAMIEHHBIX OKOJOTHYSCKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (uU3udeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
INPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TMPHUPOAEC, TpPaHMIIAX
NPUMEHUMOCTH TEOPUH, JJId OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIICCCOB).

CHCTeMHO-ICATENHPHOCTHBIN TOX0 B Kypce (M3UKU PeaM3yeTcs MPEekKIc
BCETO 3a CUET OpraHW3alUd SKCIEPUMEHTAIBHOU IESITEIBHOCTH O0YYarOIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMHA CIMCOK YUYCHHUYECKUX
MpakTUYeCKux paboT. BeIfeneHne B yKa3aHHOM TepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTeNBLHOTO TIPOIIecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB 110 IPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

bonbimioe BHUMaHWE yOENSETCS PEHICHUI0 PAaCUETHBIX W KAaYECTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOHN (DU3UICCKON MOJIEITBIO, TIO3BOJISIOIINE IPUMECHATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK M WHTETPHUPYS 3HAHUS W3
pa3HBIX pasaenioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHHs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUN M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOJAECNU IS CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpeboBanusmu PDPI'OC COO k MaTepuagbHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
PEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKIa. B kabunere (pu3mku DOMKHO OBITH
HE0OX0aMMOe J1IabopaTopHOE OOOpYIOBAHME JJIA BBINOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opyaoBaHUE.

JleMoHCcTpaluOHHOE  000OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM  JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, JMIUPHUUECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe o00OpyJIOBaHHE [JII YUYCHUYECKUX MPAKTHYECKUX pabdboT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAaEeTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMILUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K Hay4yHOMY
U3YYEHUIO TMPUPOJbI, PAa3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POopMUpOBaHUE
MCCJIEIOBATEIBCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

e (opMHpOBaHME HAY4YHOIO MHPOBO33PEHHUS KakK pe3yJbTaTa HU3y4eHUs
OCHOB CTPOCHHMSI MaTepUu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHUA C HCHOJb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMHpOBaHHE MpPEACTABICHUN O poiu (U3UKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX 1elied 00ecreunBaeTCsl pelleHueM CIeAYIOIMUX 3a/lad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOEHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C $SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (UBUYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M IMPOBEICHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu UHHOPMAIIHH,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/JaHME YCIIOBUH AJIs1 Pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE CpPEIHEro oOIIero
oOpazoBanus otBoauTcs 68 yacoB: B 10 kiacce — 68 uacos. Ilpemnaraemsiii B
nporpamme o (pu3uke nepedyeHsb Ja00PATOPHBIX U MPAKTUUECKUX PabOT SIBISIETCS
PEKOMEHIOBAaHHBIM, YYUTENb JEaeT BHIOOP MPOBENCHUS JTa00paTOPHBIX paboT U
OTIBITOB C YYETOM MHJIUBUAYAJIbHBIX OCOOEHHOCTEHN 00yUYaromuXxCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu Terionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U MJIABJICHUSI KPUCTAUTMYECKOTO BEIlIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teld. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA 3IEKTPUUECKUX Mojel. JIMHUKM HanpsKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMECHasT  MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOTrO mpeamera «Pu3nkay Ha ypoOBHE cpeaHero oOmero oopasoBanus (6a30BbIM ypOBEHB) TOJDKHO
00EeCTICUNTh JOCTHKCHHE CIICIYIOIINX JIMYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI yueOHOro mpeameta «Dusnka» AOMKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh
oOydJaromuxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW IMMO3MIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX YOCKJICHHH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO
o0IIecTBa, PACIIMPECHHUE JKM3HCHHOTO OIbITa W ONbITA JCATEILHOCTH B IPOIECCE peaau3allid OCHOBHBIX HalpaBJICHUI
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM TO3HMIIMU O0YUYaIOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHICKOTO
00I11eCTBA;

MPUHATHE TPATUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HHTEpecax TpPakKJaHCKOTO OOIIecTBa, ydyacTBOBaTh B
caMOympaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C X (PYHKIIUSIMHU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYAApCTBEHHBIM CHMBOJIaM, TOCTIDKCHHSIM POCCUMCKUX YUYEHBIX B 001acTH (U3HKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;



CIIOCOOHOCTh OICHMBATH CHUTYaI[MI0 M [PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMbI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIEro (GU3MUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

HHTEPEC K PA3IUYHBIM cepam IpoeCcCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOW M TEXHUKOH,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIeH MpodheccHu U pealn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (DU3HUKU Ha MPOTKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPBI, OCO3HAHKE TJI00aTBHOTO XapaKTepa IKOJOTHYSCKUX MPoOIeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS II€JCH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUCCTBA;

pacIIupeHue OmbITa ISATSILHOCTH KOJIOTMYCCKON HAMPABICHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHHH M0 (DU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUECKOM HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOM AEATCIIEHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHHS (PH3UKH OCYIIECCTBIIATH IPOCKTHY IO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEICIIATh LENU IEATEIILHOCTH, 3aJ1aBaTh NapaMETPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMaTPHUBACMBbIX (PU3HUECKUX SBIICHHSX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
peCypcoB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHUBATh PUCKHU
MOCJICACTBUM I€ATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBHUS,

pa3BUBaTh KPEAaTUBHOE MBIILUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble nccienoBare/bCKue 1eiCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSIMU U METOIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4e€OHO-HCCIE0BATEIBLCKON U MPOEKTHON JEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOro COJEpkKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluy, IpeoOpa3oBaHUIO H
MIPUMEHECHHIO B Pa3IMYHBIX YUEOHBIX CUTYyaIlUsX, B TOM YHCIIC TIPH CO3/IaHUH YUEOHBIX MPOSKTOB B 00JIACTH (DH3HUKH;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTYaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs], HaXOAUTh
apryMEHTBHI JUIs1 TOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

AHAJIM3UPOBATH TOJYYEHHBIE B XOJE PEHICHUS 3aJa4u PE3YyJbTaTbl, KPUTUYECKU OLECHUBATH WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYJIHUPOBATh COOCTBEHHBIC 3a7a4M B 0Opa30BaTEIBHOMN JEATEILHOCTH, B TOM YHCIIE NMPU HW3yYCHUH
busuKy;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

yYMETb MEPEHOCHUTH 3HaHUS 110 (PM3UKE B MPAKTUUECKYIO 00JIACTh )KU3HEICITCIIHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEHU, MIPEIJIaraTh OPUTMHAJIBHbBIC IMOJIXO/bI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:



BJIAJICTh HaBBIKAMH TIOJIyYCHUsS WHGOpMAIUU (PH3UIECKOTO COJECPKAaHUSA M3 HMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEJIFHO OCYIIECTBIISATh MOKWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAIN0 WH()OPMAIUK Pa3IUIHbIX BUIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B PpEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHMI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKESHHSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30ITaCHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIHUHA |
IIEJICBO ayTUTOPUH, BEIOMpAsi ONITUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AITHH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

OCYILIECTBIISATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPEACTB;

MOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U NHIUBUIyaJIbHOW PabOTHI;

BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEMN Ka)KIOro 4jieHa
KOJIJIEKTUBA;

IIPUHUAMATH LIEJIM COBMECTHOM ACATEIBbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH NEUCTBUSA IO €€ ITOCTHUKEHHUIO:
COCTaBJISITh TUIAH JIEWCTBHM, paclpenesaTh poJid ¢ YYETOM MHEHM YYaCTHUKOB, OOCYKIaTh PE3yJbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4acTHHKA KOMAaHIbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C ITO3UIUN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JWYHBIX CHUTYAlUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaxxeHue, ObITh UHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISTH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIBHO COCTABJIATH IUIAH PELICHHs PACUETHBIX M KAYECTBEHHBIX 3aJ]1a4, IUIAH BBINOJHEHUS IPAKTHYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paAMKH Y4EOHOIO MPEeAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMH B 001acTh (PU3MKH, MOCTOSHHO MOBBILIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LENAM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(IeKCMH Kak OCO3HAaHUS COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCII0JIB30BaTh MPUEMBI peIIEKCUU JUIsl OLIEHKU CUTYallH, BBIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMsl y 00y4YaIOUMXCs COBEPIICHCTBYETCSI YMOLIMOHAIBHBIN HHTEIEKT, IPEanoaralomui copMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE IMOLIMOHAIBHOE COCTOSHUE, BUAETH HAINPABICHMS
pa3BUTHS COOCTBEHHOW AMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETyJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHUE,
CIIOCOOHOCTBH aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIICH CTpEMJICHUE K JOCTUKEHUIO LIEJIM U YCHEXY, ONTUMU3M, HHUIIMATUBHOCTb,
yMEHUE JACHCTBOBATH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYILIECTBICHUH OOILEHUs, CIOCOOHOCTh K COYYBCTBHIO M COMIEPEKNBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOUYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C IPYTUMH JIIOJIbMH, 3a00THUTHCS,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTH Y O0YHAIOIMUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (GU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpa, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN AEATEIHLHOCTHU JIIOACH;

YYUTBHIBATh TPAHMIIBI IPUMECHEHUS U3YUCHHBIX (PM3MUECKUX MOJeiel: MaTepralibHas TOYKa, MHEpIHaIbHasl CHCTEMa
oTcuéTa, aOCOMIOTHO TBEPIOE TEIO0, HACATHHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBath (pusnueckue siBaeHUs (MPOILIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISPHO-
KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA M DJICKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE
JIBM)KEHHUE, CBOOOIHOE MMAJICHUE TEJ, IBMYKCHUE 110 OKPY>KHOCTH, HHEPITUS, B3auMoieicTBUE Te, MU dy3usi, OpOyHOBCKOE
JBI)KCHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE OO0bEéMa Tel MPU HArpeBaHUU (OXJIAKICHHH), TEIJIOBOE
paBHOBeECHEe, HCMApEeHHE, KOHJEHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3allUsl, KUICHHUE, BJAXXHOCTb BO3/yXa, IIOBBIIICHHUE
JIABJICHHS raza MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXKIYy IMapaMeTpaMu COCTOSHHS ra3a B H3OIpPOIECccax,
AJICKTPU3AIUA TEJ, B3AaUMOJICHCTBUE 3aPsIJIOB;

OMKCHIBATh MEXAHWYECKOE [BIDKEHUE, HCTOJb3yd (U3MYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIIEHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CUJia, UMITYJIbC TeJla, KHHETHYECKasi SHEPIus, MOTeHINaIbHAasl SHEPIHs, MEXaHUYeCKast



paboTa, MexaHMYeCKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCTOIb3YEMbIX BEIUYUH,
uX O00O03HAUeHUS W €AMHHULIBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIONINE JAaHHYIO (U3WYECKYIO0 BEIMUMHY C JPYTHMH
BEJIMYMHAMU;

OIMCHIBATh N3YUEHHBIC TEIUIOBBIC CBOMCTBA TEN UM TEIJIOBHIEC SIBJICHUS, UCTIONB3YS (PU3MUECKUE BEIUYUHBI: JaBICHHE
rasa, TemrepaTypa, CpeaHsIs KHHETHYECKasi PHEPTUs XaOTHUECKOTO JBWKEHHS MOJIEKYJ, CPeIHEKBaJApaTHYHAs CKOPOCTh
MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KO3(pGULIHEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO
JBUTATENS; TPU ONUCAHUU TMPABUIBHO TPAKTOBAaTh (PU3WYECKUN CMBICT HCIOJB3YEMBIX BEIMYUH, UX OOO3HAYEHUS U
€IMHULIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUYUHY C APYTUMU BEIUUMUHAM;

OINKCHIBaTh H3yYEHHBIE 3JEKTPUUECKHUE CBOMCTBA BELIECTBA M DJIEKTPUUECKHUE SBIIEHUS (IPOLECCHI), HCIONb3YS
¢u3znyecKkue BEIMUYMHBL BJIEKTPUUYECKUN 3apsijl, IJIEKTPUUYECKOE I0JIe, HANpsKEHHOCTh MOJIA, MOTEHIHUal, pPa3HOCTb
MOTEHIIMAJIOB; TIPU ONKCAHUU MPABUIHHO TPAKTOBATh (DU3MUECKUI CMBICT MCHOJIB3YEMBIX BEMYHH, UX O0O3HAYCHHS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BETUYUHY C IPYTUMH BEIMIHMHAMU;

aHaAJIM3UPOBATh (PUZNUYECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MIPUHIIMUIIBI: 3aKOH BCEMUPHOTO
tarorenus, |, 1l u Il 3akonpl HploTOHA, 3aKOH COXpaHEHMsSI MEXaHMYECKOH SHEpruu, 3aKOH COXpaHEHMsI HMMITYJIbCa,
NPUHILIUAT CYTEPHO3UIMN CHJI, TPUHIUI PABHOIPABUS WHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW YHEPTHH TEIJIOBOTO JABM)KCHHS MOJIEKYJI C
aOCOJIFOTHOM TeMIIEpaTypol, IEPBBIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS dJIEKTPUUECKOTo 3apsaa, 3akoH Kynona,
OpU 3TOM pa3InyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHE U YCIOBHS (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPHUHIIUIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBHS UX
0€3011acHOTO MCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITMOJHATh 3KCIEPUMEHTHI MO0 MCCIEAO0BAaHUIO (PU3MUECKHUX SIBJCHUM M MPOLIECCOB C HCIIOJIIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEPEHM, MpH 3ToM (OpMyIHpoBaTh MpodieMy/3aady U THIOTE3Yy y4yeOHOro SKCIEepUMEHTa, coOupaTh
YCTaHOBKY U3 IPEJIOAKEHHOT0 000pyA0BaHNUs, IPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
W3MEPEHHS M UCIIOJIb30BaTh N3BECTHHIE METObI OLIEHKH MOTPEITHOCTEH N3MEpEHUH;



UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEITUYMHAMU C MCIOJB30BAaHUEM MPSMBIX U3MEPEHUM, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTAThl MOIYUYEHHOMN 3aBUCUMOCTH (DU3MUECKUX BEIHYMH B BUJIE€ TAOJIUI U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOoaTh npaBuia OE€30MACHOTO TpyJa IPU NPOBEACHUM HCCIEIOBAaHMW B paMKax ydyeOHOro 3KCIEPUMEHTA,
y4e0HO-UCCIIEIOBATENLCKOM M MPOEKTHOM JAESITENBHOCTH C  MCHOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONCTB H
1a00paTOPHOTO 000PYAOBAHUS;

pemiath pacyéTHBIC 3a7]a4d C SIBHO 3a/IaHHON (PU3UYECKON MOJEIBIO, UCTIONb3Ys (PU3NUYEeCKUe 3aKOHBI U MPUHIUIIH,
Ha OCHOBE aHajM3a yCIOBHUS 3aJayd BbIOMPAaTh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NUYECKUE BEIUYMUHBI U (HOPMYIIBI,
HEOOXOJUMbIEe 1Jisi €€ pELIeHUs,, MPOBOJUTh Pacu€Thl U OLEHUBATH PEATbHOCTH IMOJTYYEHHOIO 3HAUE€HUs (PU3MUYECKOM
BEJINYMHBL;

pelaTh Ka4eCTBEHHBIE 3aJa4i: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUM C OIOPOM HA
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS;

UCIOJIB30BaTh IPU PEIICHWH YYeOHBIX 3a7ad COBPEMEHHblE HWH(GOPMALMOHHBIE TEXHOJOIMM JJIsi IIOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALNN U NPEICTaBICHUS y4eOHOM M HaydyHO-TOMYJIApHOW HMH(OpMalMH, MOJTy4YEHHOU U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH(OPMAIHIO;

NPUBOAUTH TPHUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B PAa3BUTHUE HAYKH, OOBICHEHHE
IIPOLIECCOB OKPY>KAIOILIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XHU3HU Ul oOecriedyeHuss 0e30MacHOCTH IpH
oOpalleHu ¢ MNpudbopaMu U TEXHUYECKHMHU YCTPOWCTBAMHU, MJiI COXPAHEHUS 3/10pOBbS U COOJIOACHHS HOPM
HKOJIOTUYECKOTO TIOBENCHUS B OKPYXKAIOLIEN CPELE;

paboTarh B Ipymine ¢ BBHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenenath 00f3aHHOCTH U IJIAHUPOBATh JAESATEIbHOCTh B HECTAaHAAPTHBIX CUTYyalMsIX, aJ€KBATHO OIIEHMBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIEeMBbI.
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€ JIBIDKEHUE
6 CBoOomHOEe 1 but6mmoreka [IOK
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aJICHUE. https://m.edsoo.ru/f
Vckopenue f0c39cc
CBOOOIHOTO
TaJICHUS
KpusosmHelHo
€ JIBIKCHUE.
TBikenne bu6nmoreka [IOK
7 MATEpHATHHOM https://m.edsoo.ru/f
fOc3ada
TOYKH TI0
OKPY)KHOCTH
[TpunIMn
OTHOCHUTEILHOC
n [ammnes.
VHepLuaNbHbIE bu6mmoteka [IOK
8 CHCTOMEL https://m.edsoo.ru/f
fOc3be8
oTCYeTa.
[TepBolii 3ak0H
HsroTona
Macca Tena.
Cuna.
[TpuHIMDI
CYIIEPIO3UINH bubnmnorexka HOK
9 cwi. Bropoit https://m.edsoo.ru/f
3aK0H fOc3be8
Hrrotona mis
MaTepUalbHOU
TOYKH
Tpernii 3akoH
HbroTomHa st bubmmorexa [JOK
10 MaTEpHATEHbIX https://m.edsoo.ru/f
fOc3be8
TOYEK
3aKkoH
BCEMHUPHOTO
TATOTCHUS. bu6nuorexa LIOK
11 Cuna TSKeCTH. https://m.edsoo.ru/f
[TepBas f0c3d00
KOCMHUYecKast
CKOPOCTb
Cuna
bu6nunorexa LIOK
12 YHPYTOCTH. https://m.edsoo.ru/f
3akoH ['yka.

Bec tena

f0c3el8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
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Cuna tpeHus.
Koaddpuument
Tpenus. Cuiia
COIPOTHUBIICHUS
NP IBHOKEHUN
Tena B
KUIKOCTH WIIN
rase

[ToctrynarenbH
oe u
BpalllaTeibHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPAOIO Tena.
MoOMEHT CHJIBI.
IIneyo cuisl.
VYcnosus
paBHOBECHUSI
TBEPJIOTO TENa

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc3f76

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc41a6
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Nmmnynse
MaTepUalbHOU
TOYKH,
CUCTEMBI
MaTepUaIbHbIX
TOYEK.
Nmnynse
CHJIBL. 3aKOH
COXpaHEHUs
VMITYJIbCA.
PeakTuBHOE
JBUYKEHUE

bubmmoteka [IOK
https://m.edsoo.ru/f
fOc43d6

16

Pabota n
MOIITHOCTH
CHJTBL.
Kunernueckas
SHEPTUst
MaTepuaabHOU
TOYKHU.
Teopema 06
W3MEHEHUHU
KUHETHYECKON
SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c4502

17

IloTeHuuansrHa

Bbubnuotexa LIOK
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sl SHEPTHUsl.
IloTenumanpHa
sl SHEPIUs
ynpyro
nedhopMUpPOBaH
HOU MPY>KUHBI.
IToTennuannpHa
sl SHEPrusl Tena
BOJIM3U
MMOBEPXHOCTHU
3emim

IloTeHManbLHBI
eu
HEIOTEHIMAIb
HbIE CHUIIBI.
CBs13b pabOTHI
HEIMOTEHIMATb
HBIX CHIJI C
H3MEHECHUEM
MEXaHUYeCKOMn
SHEPTUU
CHCTEMBI TeJl.
3akoH
COXpaHEHUs
MeXaHUIeCKOH
SHEPTUU

https://m.edsoo.ru/f
fOc461a

bubnnoreka IIOK
https://m.edsoo.ru/f
fOc478c

19

Jlaboparopnast
paborta
«HccaenoBanu
€ CBsI3U pabOThI
CHIIBI C
H3MCHCHHEM
MEXaHUUYEeCKOM
SHEPTUH Tela
Ha TIpuMepe
pacTsDKEHUS
PE3UHOBOTO
KTYTa»

20

KonTponbHas
pabota 1o Teme
«Kunemaruka.
Jnnamuka.
3aKOHBI

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc4b74
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COXpAaHEHUS B
MEXAHUKE

OcCHOBHEBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH.
BbpoyHnoBckoe
JIBHIKEHHE.

Huddysus

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc4dc2
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23

Xapakrep
JIBYOKCHUS U
B3aHMOJCHCTBU
sl YaCTHI]
BeIeCTBa.
Monenu
CTPOCHUSA
ras3os,
JKUAKOCTEU U
TBEPBIX TEI

Macca
MOJIEKYJL.
KommuectBo
BEIIIECTBA.
ITocTossHaas
ABorazipo

24

TemnosBoe
paBHOBECHE.
Temneparypa u
€€ U3MEpPEHNE.
[IIxana
TeMueparyp
Lenbcus

25

WUneanpHbIil ra3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

bu6nunorexa LIOK
https://m.edsoo.ru/f
fOc4fde

26

AOconoTHas
TeMmmneparypa
Kak Mepa
cpeaHen

bu6nunorexa LIOK
https://m.edsoo.ru/f
fOcb1le
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KUHETHYECKON
SHEPTUU
JIBUKEHUS
MOJIEKYIL.
VYpaBHenue
Menneneena-
Knaneiipona

3aKkoH
HanpToHa.
I'a3oBBIc
3aKOHBI

28
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30

31

JlaGopaTopnas
pabora
«Hccnenosanu
€ 3aBUCUMOCTH
MEXKIY
rnapameTpamu
COCTOSIHUS
pa3peKEHHOTO
rasa

N3onporeccer
B UJICATTbHOM
ra3c u ux
rpaduueckoe
MIpe/ICTaBICHHE

Buyrpenuss
JHEprus
TEpMOJUHAMUY
€CKON CUCTEMBI
U CIIOCOOBI €€
M3MEHEHUS.
KonnuecTtso
TEIJIOTHI U
pabora.
Buyrtpennss
SHEprus
0JIHOATOMHOTO
UJIeaIbHOTO
rasa

Bunnr
Terionepeayn

bubmmoreka [IOK
https://m.edsoo.ru/f
f0c570e

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c5952

Bbubnuotexa LIOK
https://m.edsoo.ru/f
f0c5c36

32

VY nenvpuasg

Bbubnuotexa LIOK
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TEMI0EMKOCTD
BCIIECTBA.
KomnnuectBo
TETUIOTHI TIPH
TeruTonepenaye
. Anma0arHblii
poIiecc

IIepBb1it 3aKk0H

https://m.edsoo.ru/f
fOc5¢36

TEPMOJIMHAMUK bubnmoreka [JOK
33 U U ero https://m.edsoo.ru/f
MIPUMEHEHHUE K fOc5efc
u30Ipoleccam
Heo6patumoct
b IIPOLIECCOB B
bubnnoreka IIOK
MIPUPOJIE.
34 B . https://m.edsoo.ru/f
TOpPOH 3aKOH £0c6230
TEPMOJIUHAMUK
"
ITpuHIMI
. bubnnoreka IIOK
NEUCTBUS U
35 KILI . https://m.edsoo.ru/f
TEeTI0OBOM £0c600a
MAIIHHbI
36 uxn Kapuo n
ero KIIJ{
DKOJIOTHYECKHU
37 € TIPOOIeMBI
TETJIOPHEPTETH
KH
O6o0maromuii
YPOK
«MonekymnspHa bubnmoreka [JOK
38 g pusmka. https://m.edsoo.ru/f
OCHOBBI f0c6938
TEPMOIUHAMUK
n»
KoHntponbHas
pabora 1o Teme
«MonexkymnspHa bubnmnorexka HOK
39 1 (pu3MKa. https://m.edsoo.ru/f
OCHOBBI fOc6a50

TEPMOIUHAMUK
n»



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

[Tapoobpazosa

HHE U bubmuorexa [JOK
40 KOH/JICHCAIIHSL. https://m.edsoo.ru/f
Hcnapenue u f0c63b6
KUIICHUE
AOconroTHas 1
OTHOCHTEJIbHAS
— bu6nmoreka [IOK
41 BosIyXa https://m.edsoo.ru/f
’ fOc64d8
Hacpiiennnrit
nap
TBépaoe Teno.
Kpucrannmuaec
KHE U
amopdHbIe
Tena.
bu6mmoteka [IOK
AHU30TpONIHUA
42 cBOMCTE https://m.edsoo.ru/f
fOc65f0
KpPHUCTAJIJIOB.
Kunkme
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTepuabl
IInaBnenue u
KpUCTAJTU3AITA
4. Y nelbHas bu6nuoreka [IOK
43 Temora https://m.edsoo.ru/f
fOc6708
TIJIABJICHUS.
Cybnumarus
VYpaBHeHue bubnmnoreka [JOK
44 TEMIOBOTO https://m.edsoo.ru/f
banaHca f0c6820
DnekTpu3anus
Tell.
DIIeKTPUIECKH Bu6mmorexa [IOK
45 i 3apan. JIBa https://m.edsoo.ru/f
BUJA fOc6bcc
ANMEKTPUYECKUX
3apsIoB
[IpoBonHMKH, bubnmoreka [JOK
46 TUDJICKTPUKU 1 https://m.edsoo.ru/f

IIOJIYIIPOBOIHU

fOcbhcc
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KH. 3aKOH
COXpaHEHUs
3IEKTPUUYECKOT
0 3apsaa

B3anmoneiicts
ue 3apsJIoB.
3akon Kynona.

bu6nmoreka [IOK

a7 TouedHLi https://m.edsoo.ru/f
. fOc6eed
ANEKTPUICCKUIT
3apsn
Hanpsxénnocr
b
ANMEKTPUYECKOT
0 TOJIS.
Tprsm bu6mmoteka [IOK
48 cyneprosuim https://m.edsoo.ru/f
fOc6df2
ANEKTPUICCKUX
noJieu. JIunuun
HaNPSKEHHOCT
158
Pabora cui
ANEKTPOCTATUY
CCKOLO TIOJIS. bubmmoteka [IOK
49 Motenmman https://m.edsoo.ru/f
’ fOc6f00
Paznocth
IIOTCHIINAJIOB
[IpoBoaHMKY K
JUDIEKTPUKHU B
ANEKTPOCTATHY
bu6nuoreka [IOK
50 CCKOM TOTIE. https://m.edsoo.ru/f
Jusnektpuuec £0c7018
Kas
MIPOHUIIAEMOCT
b
DneKTpoEMKOC bubnmnoreka [JOK
51 Tb. https://m.edsoo.ru/f
Konpencarop f0c7126
DneKTpoEMKOC
Th IJIOCKOTO bu6nunorexa LIOK
52 KOHJIEHCATOpA. https://m.edsoo.ru/f
DHeprus f0c72c0

3apsHKCHHOTO
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54

KOHJICHCATOpa

JlaGopaTopHas
paborta
"U3mepenue
3JIEKTPOEMKOCT
"
KOHJIeHcaTopa"
[Tpunimn
JNIEUCTBUS U
MIPUMCHECHUE
KOH/JIEHCAaTOPOB
,
KOIHUPOBAIBHOT
0 amnmnapara,
CTPYHHOTO
MIPUHTEpA.
DnekTpocTaTuy
€cKas 3aIluTa.
3azemiieHue
3IEKTPOIPUOOp
OB

55

56

ONEeKTpUYECKH
1 TOK, yCIIOBUS
ero
CYLIECTBOBaHU
s. [TocTOsTHHBIN
Tok. Cuna
TOKa.
Hamnpsoxenue.
ConpoTuBieHn
e. 3akoH Oma
JUISL y4acTKa
Lenu

[Tocnenosarens
HOE,
napasuiesibHoe,
CMEIlIaHHOe
COETMHEHHE
MIPOBOJHHUKOB.
JlaGoparopHas
pabota
«3yueHue
CMEIIaHHOT O

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc74f0
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https://m.edsoo.ru/ff0c74f0
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58

COCIMHCHUA
PE3UCTOPOB»

Pabora u
MOIIIHOCTb
AIEKTPUUYECKOT
0 TOKa. 3aKOH
Jxoynsa-Jlenna
3axod Oma st
MOJTHOMN
(3aMKHYTOH)
3JIEKTPUYECKON
LIETIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTtopHas
paborta
«3mepenne
SC
HMCTOYHUKA
TOKa U €ro
BHYTPEHHETO
CONPOTHUBIICHUS
»

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc7838

bubnnoreka IIOK
https://m.edsoo.ru/f
fOc7ael
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61

DneKTpoHHas
MIPOBOJAMMOCTh
TBEPABIX
METAJIJIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS
METAJIJIOB OT
TEeMIIEPaTypBhI.
CeepxmpoBoan
MOCTb
DONEeKTpUUECKH
1 TOK B
BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
My4YKOB
[TonynpoBoaHu
KH, UX
COOCTBEHHAas U
IIPUMECHAs

but6mmoreka [IOK
https://m.edsoo.ru/f
fOc84ae
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MIPOBOJIUMOCTb.
CaoiicTBa p—
n-nepexoja.
[TonynpoBoauu
KOBbBIE
PUOOPHI

DNeKTpUYECKU
1 TOK B
pacTBopax u

pacriaBax bu6mmoreka [LIOK
62 AJICKTPOJIUTOB. https://m.edsoo.ru/f
DIIEKTPOJIUTHY fOc82ba
eckas
JTUCCOITHAITHS.
DneKkTponn3
DNeKTpUYECKU
1 TOK B raszax.
CamocrosiTens
. bubmuorexa [JOK
63 HRHH https://m.edsoo.ru/f
Hecai\/IOCTOﬂTeJI f0c84ae
BHBIHN pa3psij.
MounHus.
IInazma
DNeKTpUYECKU
€ pudopsl U
YCTpOMCTBA U
ux bu6mmoreka [IOK
64 IIPaKTUYECKOE https://m.edsoo.ru/f
MIPUMEHEHHUE. fOc86fc
[IpaBuna
TEXHUKH
0€30macHOCTH
}?pGOofmanmHH bu6mmoreka [IOK
65 Onexrpommia https://m.edsoo.ru/f
fOc88be
MUKa»
KonTponbHas
pabota o Teme
«INeKTpocTaTu bubmuoreka [JOK
66 Ka. https://m.edsoo.ru/f
ITocTostHHBIH fOcBa8a
AIIEKTPUYECKUI

TOK. TOKU B
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Pa3IUYHBIX
cpenax»
Pe3epBHbIit

YPOK.

KonrponbHas bubmmoreka [JOK

1 https://m.edsoo.ru/f
fOc8c56

67

pabota mo Teme
"DnekTpoauHa
Muka"

PezepBHbIit
YPOK. bubnnoreka HOK
68 O6o0maromuii 1 https://m.edsoo.ru/f
YPOK I10 TEMaM fOc8f6e

10 knacca

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 3 3

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. Maknwes I'. A. dm3nka. 10 knacc: yueb. ana obuweobpasoBaT.opraHM3aLUniA:
6a308bIl 1 yraybn. yposHu /T. A.Maxkuwes, b. b. byxosues, H. H. CoTckuit;
nop pea. H. A. NapdeHTbeBo.- 7-e n3a. — M.: MpocselleHmne, 2020 —
(Knaccmnuyeckuit Kypc)

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. dunsuka. Paboume nporpammel. NpeameTHaa TMHMUA Y4eOHUKOB cepUn
«Knaccmuecknin Kypce».10—11 knacceol : y4eb. nocobume ans obuieobpasosar.
opraHunsaumin / A. B. LLlatannHa. M. : MNpocseleHne, 2017.

2. Makuuwes I'. . dPusuka. 10 Knacc: yyeb. ana obueobpasosar.
opraHunsaumin: 6a3osbiit n yraybn. yposhu /T. A.Msakuwes, b. 6. Byxosues, H.
H. CoTtckmin; nog pea. H. A. NapdeHTbeBOn.- 7-e n3a. — M.: MNpocseleHue,
2020 — (Knaccuuecknii Kypc).
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3. NapdeHTbeBa H.A. CbopHUK 3aaay no ¢pusmnke.10-11 knaccbl: yyebHoe
nocobue ana obuieobpasosatenbHbix opraHmnsaunii / H.A. MapdeHTbeBa. - 8-e
nsa. - M.: lNpoceeweHne,2018.

4. Caypos H0.A. MoypouHble pa3paboTkn. 10 Knacc.

5. MapoH A.E., MapoH E.A. OnopHbie KOHCNEeKTbl U aAudpdepeHUMpPoBaHHbIE
3a4a4m

6. 3a6oTuH B.A., Komuccapos B.H. KOHTponb 3HaHWI, yMEeHWIA 1 HaBbIKOB
yyalumxca

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnuotexka LHOK https://m.edsoo.ru/ffOc8f6c
info@infourok.ru
https://phys-ege.sdamgia.ru
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