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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (prU3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKeHHE  MaTepUAIIBHOM  TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT mo anauabaTHOMYy pAacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, IUANEKTPUKM U TOJYNPOBOAHUKHA. 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA JIIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBLI 10 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue ydyeOHOrO mpeamera «Pu3nka» Ha ypOBHE cpeaHero oomero obpazoBanus (6a30BbIM ypOBEHB) MOJDKHO
00EeCTIeUNTh JOCTHKCHHE CIICTYIOIINX JIMYHOCTHBIX, METANIPEAMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Du3nKay JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyaromuxcs PpyKOBOJICTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3ULMENH JUYHOCTH, CHCTEMON LEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHHMX YOEKICHHH, COOTBETCTBYIOIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCUHCKOIO
o0I1ecTBa, PACIIUPEHNE )KU3HEHHOTO OIbITa U OMbITa JEATEJBHOCTH B IPOLIECCE peaau3aliil OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

C(pOPMUPOBAHHOCTH IPAXKJAHCKON MO3UIMKU 00YYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCHMCKOIO
00I11eCTBA;

MPUHATUE TPATAULIUOHHBIX 00IEYEIOBEYECKNX T'YMAHUCTUUECKUX U JJIEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [E€ATEIbHOCTh B MHTEpECax TIPaKJAHCKOrOo OOIIeCTBa, Yy4acTBOBaTh B
caMOyIIpaBJieHUU B 00pa30BaTEIbHON OpraHU3aluu;

yMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMA MHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKUMUSIMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTApHOM Y BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON MPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUMCKUX YUYEHBIX B 00JacTH (U3UKHU U
TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;



CIIOCOOHOCTh  OICHMBATh CHUTYAIlMI0 M I[PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYSACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTONUUBOIO Oy IyIIero;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKITIOYAst 3CTETHKY HAyYHOT'O TBOPYECTBA, IPUCYIIEro (GU3MUCCKON HayKe;

5) TPy10BOr0 BOCIIMTAHUSI:

HHTEPEC K PA3IUIHBIM cepaM IpoeCcCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C (M3UKOW M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIieH MpodheccHu U peann30BbIBaTh COOCTBCHHBIC KM3HCHHBIC IIIaHBI,

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JaCTH (DPU3HUKH Ha MPOTSKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPBI, OCO3HAHHE TJI00aIBHOTO XapaKTepa IKOJIOTHISCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS IIEJCH YCTOWYMBOTO Pa3BUTHS
YEJIOBEUCCTBA;

pacuIMpeHue OmbITa ASITEILHOCTH SKOJIOTHYECKON HAMIPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

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

OCO3HAHHE IIEHHOCTH HAYYHOM IEATEIHHOCTH, TOTOBHOCTh B MPOIECCE M3YUYCHUS (PU3MKH OCYHIECCTBIIATH MPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aeicTBUA:
CaMOCTOATENbHO (POPMYITUPOBATH U AKTYaIU3UPOBATh MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX SBICHUSIX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C yU4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX W HEMaTEPHAIbHBIX
peCypcoB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTH, OILICHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHBATh PUCKHU
MOCJICACTBUM I€ATEILHOCTH;

KOODJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOIO W KOMOHWHHUPOBAHHOTO
B3aMMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBarTe/ibCKue AeCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTHUEH, KITFOUEBBIMH IMOHITHUSAMU U METOJIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4eOHO-UCCIE0BATEIBLCKON U MPOEKTHON JEATeIbHOCTH B 00J1acTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad (U3UYECKOr0o COJEpkKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHJAAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €r0 HWHTEpHpeTaluy, IpeoOpa3oBaHUIO M
MIPUMEHECHHIO B PAa3IMYHBIX YUCOHBIX CUTYAIIMSX, B TOM YHUCJIC TIPU CO3JaHNUN YICOHBIX ITPOCKTOB B 00JaCTH (PU3UKH;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3aJ1auy, BbIJIBUTATh TUIIOTE3Y €€ PelICHUs], HAXOAUTh
apryMEHTHI JJIs1 JOKA3aTENbCTBA CBOMX YTBEPKACHUI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS,

AHAJIN3UPOBATh TOJYYEHHBIE B XOJE PEHICHUS 33aJa4M PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJHMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON JCATEILHOCTH, B TOM YHCIE NMPU HW3yUCHHH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh IEPEHOCUTD 3HAHUS TI0 (PU3KKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEILHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00I1acTei;

BBIJIBUTATh HOBBIE UJIEH, MPEIJIaraTh OpUTMHAIbHbBIC IMOJIXO/bI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4UH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:



BJIAJICTh HaBBIKAMH TIOJIy9CHUS WHGOpPMAIUU (PH3UIECKOrO COJEpP)KaHWS M3 HMCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATh MOKWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAIN0 HH(OOPMAIMK Pa3IUIHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH MH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPeOOBaHHMI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKCHHMSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMacHOCTH;

CO3/1aBaTh TEKCTHI (U3MYECKOTO COJMEPKAHUS B Pa3IUYHBIX (opMarax ¢ y4€TOM HasHaueHUS HHDOpMAIMHA |
IIEJICBO ayTUTOPUH, BEIOMpAsi ONITUMAIBHYIO (POpPMY TIPEICTABICHUS U BU3YaTH3aIHH.

KoMMyHuKATHBHBIE YHHBePcaIbHbIe YyueOHbIe 1eliCTBUS:

OCYIIECTBIATH OOIIEHNE HA YpOKaX (PU3HKH U BO BHEYPOUHOU JI€ATENbHOCTH;

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

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paObOTHI,

BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JCUCTBUHN C YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJieHa
KOJUJIEKTUBA;

OPUHUMATD 1I€JIM COBMECTHOM JEsTeNIbHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH NEHCTBUS MO €€ JOCTHKECHHUIO:
COCTaBJISITh TUIaH JCWCTBHMA, paclpeAensiaTh POju ¢ Y4ETOM MHEHHH YYacTHHKOB, 0OCYKIaTh Pe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXXJIOT0 y4YacTHHKA KOMAaHIbl B OOIIMH pe3ysabTaT MO pa3pabOTaHHBIM
KPUTEPUSM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UACH C IO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATErMUECKOE TIOBEICHUE B PA3IUYHBIX CHUTYalHsIX, MPOSBISATH TBOPYECTBO H
BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe AeliCTBUSA



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIbHYIO NEATEIBHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISBISTH
po0JieMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIBHO COCTABJIATH IUIAH PEIICHHs PACUETHBIX M KAYECTBEHHBIX 3a]a4, IUIAH BBIIIOJIHEHUS NPAKTHUYECKON
paboThI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUYTEHU;

JaBaTh OLIEHKY HOBBIM CHTYaLUsM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAULMU B 00JacTU (PU3MKH, MOCTOSHHO IMOBBILIATH CBOM
00pa30oBaTeNIbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LENAM;

BJIAJETh HABBIKAMU MO3HABATEIBHON pe(dIeKCHMH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCITIOJIB30BaTh NPUEMBI peIIeKCUHU TSl OUEHKHU CUTYallly, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IPU aHAIU3€E PE3YJIbTATOB IEATEIBbHOCTH;

MPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B npouecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETr0 OOIIEeTo
o0Opa3oBaHMsl y 00yUaIOUINXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIM HHTEIUIEKT, MPEANoaraonui ChopMUPOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE HMOLIMOHAIBHOE COCTOSIHUE, BUAETH HANPABICHMS
pa3BUTHUS COOCTBEHHOW AMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYyJUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHUE,
CIIOCOOHOCTH aJTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUKEHUIO LIEJU U yCHeXY, ONTUMHU3M, HHUIIUATUBHOCTD,
yMEHHUE JACHCTBOBATh UCXOJSl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBICHUH OOIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

COI[MAILHBIX HAaBBIKOB, BKJIIOYAIOIIHWX CIIOCOOHOCTH BBICTPauMBaTh OTHOILICHUSI C JAPYTUMHU JIOJbMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kkjacce mpeaMeTHbIe pe3yibTaThl Ha ©0a30BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAy4YHOW KapTHUHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIIBI PUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIENIel: MaTepualibHas TOUKa, MHEpIMaIbHAs CUCTeMa
oTcuéra, aOCOMIOTHO TBEPIOE TEIO0, HACATHHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBath (pusznueckue siBaeHUs (MPOILIECChl) U OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHEUHOE
JBIKEHUE, CBOOOTHOE MAICHUE TEJl, IBMXKCHHE 10 OKPY>KHOCTH, HHEPIIHSI, B3auMoeiicTBrE T, Tuddy3usi, OpOyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O0BhEMa Ted TMPU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE
paBHOBeCHEe, HCMApeHHE, KOHJCHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3alMsl, KUICHUE, BJAXXHOCTHh BO3/yXa, IOBBIIICHHUE
JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXKIY MapaMeTpaMH COCTOSHUS Ta3a B M30IPOIECCaXx,
AJIEKTpU3alus TeJl, B3aUMOJEHCTBHE 3aps/I0B;

OMMKCHIBATh MEXAHWYECKOE [BIDKEHUE, HCIOJb3YysS (U3NYECKHE BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIIeHUE,
CKOpPOCTb, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC TeJla, KHHETUYEeCKask YHEPTUsl, MOTEHIMAIbHAsI SHEPTUsl, MEXaHUYECKas



paboTa, MexaHHYECKasi MOIIHOCTh; TIPU OMUCAHUH MPABUJIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCTOJIb3YEMBIX BEIUYUH,
uX O00O03HAYEHUS W €IUHUIIBI, HAaXOAUTh (POPMYIIbI, CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU;

OIKCHIBaTh U3YYCHHBIC TETUIOBBIC CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONB3Ys (DU3MUECKHUE BEIIMUNHBI: TaBIICHHUC
raza, TemIepaTrypa, CpeaHsIsl KHHeTUIeCKash YHEPTUSl Xa0TUYECKOTO JIBIDKEHUSI MOJICKYJI, CpEeIHEKBAIpaTHIHASI CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KOd(QGUIUEHT MOJE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATENS; TPU ONMUCAHWUU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIOJBb3YEMbIX BEIMYWH, UX OOO3HAUCHUS H
SMHUIIBI, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PM3HUECKYIO BEIMUHUHY C IPYTUMH BEIIMUYUHAM;

OINKCHIBaTh M3YyYEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELIECTBA M JJEKTPUUECKHUE SBIICHUS (IPOLECCHI), HCIONb3Ys
(¢u3znyecKkue BEIMUYMHBL BJIEKTPUUYECKUN 3apsijl, IJIEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh MOJIA, MOTEHLHUal, Pa3HOCThb
MOTEHIIMAJIOB; TP ONKCAHUU MPABWJIBHO TPAKTOBAaTh (PM3MUECKUN CMBICT UCIOIB3YEMBIX BEIUYHMH, UX OO0O3HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO0 BETUYUHY C IPYTHMH BEINIHHAMU;

aHaAJIM3UPOBATh (PUZNUECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ysl (PU3NUECKUE 3aKOHBI U IPUHIIMIIBL: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproToHa, 3aK0H COXpaHEHHMS MEXaHWYECKOM JHEPrUH, 3aKOH COXPAaHCHHS HMITYJIbCa,
NPUHILIUATT CYMEPHO3UIMN CHJI, TPUHIUI PABHOIPABUS WHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW YHEPTHH TEIJIOBOTO JABMKCHHSI MOJIEKYJ C
aOCOIFOTHON TeMIIEpaTypoH, MEPBBINA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS dJIEKTPUIECKOro 3apsiia, 3akoH Kynona,
OpU 3TOM pa3InyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHUE U YCIOBHUS (IPaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPHUHIIUIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3inyarh YCIOBHS UX
0€30I1acHOTO MCIIOJIH30BAHUS B TOBCEAHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAaHUIO (PU3MUECKHUX SBJICHHM U MPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYJIMPOBATh MpoOIeMy/3aady W THIOTE3y YYEOHOIro SKCIEpUMEHTa, COOMpPATh
YCTaHOBKY U3 NMPEI0KEHHOT0 000pyA0BaHus, IPOBOIUTH OIBIT U (HOPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE M3MEPEHUST PU3NICCKUX BEIMYWH, IIPH STOM BHIOMpATh ONMTUMAIBHBIA CIIOCO0
W3MEPEHHS U UCIIOJIb30BaTh N3BECTHHIE METObI OLIEHKH MOTPEIIHOCTEH N3MEepEHUH;



WCCJIEIOBATh 3aBUCUMOCTH MEXIY (DH3NYECKUMH BETWYMHAMHU C WCITOJIB30BAaHUEM MPSIMBIX U3MEPEHUH, MPU I3TOM
KOHCTPYHPOBATh YCTAHOBKY, GUKCHPOBATH PE3YIHTATHI MOJYICHHOU 3aBUCUMOCTH (DU3UIECKUX BEJIMYHUH B BUJE TAOJIUIT U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOoaTh MpaBuiaa 0€30MacHOTO TpyJa MNP IMPOBEICHUHM HCCICIOBAHMM B paMKax y4eOHOro SKCIIEpHMEHTAa,
y4eOHO-UCCIICIOBATEIbCKOM M MPOEKTHOM  JEATEIbHOCTH C  HUCIOJb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYIOBAHUS;

pelath pacy€THbIE 3a/1a4d C SIBHO 33JIaHHOM (PU3MYECKON MOENBIO, UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI,
Ha OCHOBE aHallM3a YCJIOBHUS 3aJauyd BBIOMpATh (DU3WYECKYIO MOJICb, BBIICIATh (DU3UUECKHE BEIUYMHBI U (POPMYJIBI,
HEOOXOJMMBIC IS €€ peIIeHMs], MPOBOJUTh PacdyEThl U OIEHHWBATh PEATHHOCTH MOJYYSCHHOTO 3HAYCHHS (U3UUECKOU
BEJIMUMHBI,;

pelIaTh Ka4eCTBCHHBIE 33J]a4l: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO LIEMIOYKY PACCYKACHUM C OMOPOW Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

HCIIOJB30BaTh MPH pelIeHUH YYeOHBIX 3ajlad COBPEMEHHbIC HH()OpPMAIIMOHHBICE TEXHOJOTHH IS TIOMCKa,
CTPYKTYPHPOBaHUS, HHTEPIIPETAIMK M TPEACTaBICHUS Y4eOHOW M HAYYHO-TIOMYJIAPHON WHMOpMAIMH, MOJYYCHHON W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOTyUaeMyr0 HH(pOpMaIHio;

MPUBOJUTHL TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHUE HAYKH, OOBICHEHUE
MPOLIECCOB OKPYKAIOIIETO MUPA, B pA3BUTHUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMSA MO (M3UKE B IMOBCEIHEBHON >KM3HU I oOecredeHus O€30MacHOCTH IIPH
oOpaiieHun ¢ TpUOOpaMM W TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHCHHS 3JI0POBbS M COOJIIOACHUS HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEH CpEE;

paboTaTh B Irpynie C BBHINOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, IJIAaHUPOBATH PAObOTY TPYIIILI, PallMOHAIEHO
pacnpenemnsiaTh 00s13aHHOCTH ¥ TUIAHUPOBATh JCATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlMSIX, aJeKBaTHO OIEHWBATH BKJIA]l
KQKJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHHE PACCMAaTPUBAEMOMN TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Kosmyecrpo 1acon D/1eKTPOHHbIE H(PPOBBIE
n/n Tema ypoxka Bceero Kontpoabubie IIpakTuuyeckue i[:;:eﬂm o0pa3oBaTeJibHbIE
padoThbI padoTbI pecypcnl
®dusrka — HayKa O IPHUPOJE.
1 Hayunblie MeT(})]I[I)I HOfoHIfﬂ 1 bubnnorexa [IOK
01.09.2025  https://m.edsoo.ru/ff0c32e2
OKPYXKAroIIero Mupa
Ponb u mecTo pusuku B

5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnmnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B 02.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOHN JCITeTLHOCTH JIFOIeH
MexaHn4ecKoe IBHUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, ckopocTb, 08.09.2025  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JBUKEHUE 09.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
IBHKEHUE 15.09.2025 | https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA 16.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuHelinoe TBUKEHHE.

7 JIBrmKeHNEe MaTepUATILHON TOUKH 10 1 bubmmorexa LIOK

22.09.2025  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuaIMT OTHOCUTENBHOCTH [ amuies.
8 WNHepruuanbHble CUCTEMBI OTCUYETA. 1 bubmmorexa [TOK
23.09.2025  https://m.edsoo.ru/ffOc3be8

IIepsriit 3ak0H HproTOHA
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Macca tena. Cuia. [lpunnun

9 Cyneprno3uimu cuil. Bropoit 3akon bubmmorexa [JOK
. 29.09.2025  https://m.edsoo.ru/ffOc3be8
HrroToHa 17151 MaTepuanbHON TOYKU

10 Tperuii 3akoH HproToHa 111 bubnuoreka [IOK
MaTepHaIbHBIX TOUEK 30.09.2025  https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

06.10.2025  https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnnorexa [JOK
Tena 07.10.2025  https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZgnpOTanejf; npu IIBI/IE(GHI/II/I bubamorexa LOK

13.10.2025  https://m.edsoo.ru/ffOc3f76
Tena B KUAKOCTU WJIH ra3e
[TocTynarenbHoe U BpanaTeabHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmenT cuibl. [1nedo cumsl. YcaoBust 14.10.2025  https://m.edsoo.ru/ffOc41a6
paBHOBeECHS TBEPIAOIO Tela
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs 20.10.2025  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckast sHeprust MarepuanbHOR bubnmoreka [JOK
Touku. Teopema 06 M3MeHEHUHN 21.10.2025  https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
[ToTenumansHas SHEPTHsL.

17 [loTeHumanpHas 3HEpPrUs ynpyro bubmmorexa LIOK

10.11.2025  https://m.edsoo.ru/ffOc461a

1e(OpPMHUPOBAHHON MPY>KUHBL.
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[MoTennmansHas YHEpPrus TeIa BOIU3U
MTOBEPXHOCTU 3EMIIH

18

IloTeHIMaNbHBIC ¥ HEIOTCHITUAIBHBIC
cuitbl. CBsA3b paboThI
HEIOTSHITUAIIBHBIX CUJI ¢ U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPrUHu

11.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
H3MEHEHUEM MEeXaHNYEeCKOU SHEPTHUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

17.11.2025

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

18.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. udpoysus

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca MOJICKYIIL. Komuuecto
BemecTBa. IlocTossHHas AsBor aapo

24.11.2025

25.11.2025

01.12.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

24

TennoBoe paBHOBecue. TeMmiepaTtypa
u e€ u3mepenue. llkana remneparyp
Ilenbcus

02.12.2025



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT 08.12.2025  https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIlepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKEHUSI MOJIEKYJI. Y paBHEHUE 09.12.2025  https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 15.12.2025
JlaGopaTopHnas pabota

98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS 16.12.2025
pPa3peKeHHOTr0 raza»

29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHIe 22.12.2025  https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U

30 crocoObI e€ n3meHnenust. KomnuectBo bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss 23.12.2025  https://m.edsoo.ru/ff0c5952
SHEprus 0JIHOATOMHOTO UJEAIbHOTO
raza

31 Buasr Tenonepenaun bubmmorexa LOK

29.12.2025  https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.

39 KonuuecTBo TemiaoTel npu bubnuorexa [IOK
Teronepenayde. AnnadaTHBIN 30.12.2025 @ https://m.edsoo.ru/ffOc5c36
nporiecc

33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bubnuorexa [IOK
IPUMEHEHNE K N30IIpOLIECCaM 12.01.2026 = https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

bubmuorexa [JOK

34 npipoze. Bropoit axor 13.01.2026  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
MaIIuHbI 19.01.2026 = https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI 90.01.2026
37 DKOJOTHYECKHEe MPOOIEMbI
TEIJIOOHEPTETUKH 26.01.2026
38 O06o6mmarmuil ypok «MoteKyspHas bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI 27.01.2026  https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa [JOK
P ' 02.02.2026  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u kureHue 03.03.2026  https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa HOK
ap AR - 09.03.2026  https://m.edsoo.ru/ff0c64d8
i
TBépnoe teno. Kpucrammueckue n
amo e Tena. AHU30TPO
42 croilsj)rzbli ;cJTIamIo};H }I(Tlf 1<1:/II/Ie$I bubmmorexa [JOK
P AR 10.03.2026 = https://m.edsoo.ru/ff0c65f0
kpucrawubl. COBpeMEHHBIE
MaTepuabl
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIoTa IUIABICHUS bubmmorexa [TOK
A ' 16.03.2026  https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 YpaBHEeHHE TEIJIOBOTO OanaHca bubnmoreka [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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17.03.2026 | https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmmorexa [TOK
AL A p 24.03.2026  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I HHOBO HIfKI/I 3a1f(l))H COXpaHEHUS Bubmaorexa ITOK
yHpoBoa ’ p 02.03.2026  https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiictsue 3apsagoB. 3aK0H
47 K HOHaﬂToqeqHLIﬁZJIHeKT AYECKUN bubnmorexa LOK
Y ' P 03.03.2026 = https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunuu bubnnorexa [HOK
3JIEKTPUYECKUX NoJieh. JInHumn 10.03.2026  https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 osd. Ilorernman. PasHocts bubmnorexa [IOK
' tait. 16.03.2026 | https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIOB
[IpOBOMHUKY U JUDJIEKTPUKH B
50 anpeKT I([)CTaTI/I‘IGI([JKOM noILe bubmmorexa [IOK
P ) 17.03.2026  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasl MpOHUIIAEMOCTh
" bubnmuorexa [JOK
51 . K
IekTpogmKocTs. Kornencarop 30.03.2026 = https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
A pa- p P 31.03.2026  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "M3mepenne
53 .
AIEKTPOEMKOCTH KOHIeHcaTopa” 06.04.2026
54 [IpuHLMI [EeHCTBUS U IPUMEHEHHE
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KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
anmnapara, CTpyHHOro IpUHTepa.
DneKTpocTaTHuecKast 3alluTa.
3azemileHue IEKTPONpruOOpOB

07.04.2026

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotupnenue. 3akon Oma it
y4acTka 1uenu

13.04.2026

56

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COCTMHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

0.5

14.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

20.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS

0.5

21.04.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

PesepBHbiil ypok. KoHTpoabpHas
pabora o Teme "DnexTpoauHamMuka’ /
Bcepoccuiickas mpoBepodHas padboTa
O6o0mamuil ypox
«INEeKTpOAUHAMUKAY /
Bcepoccuiickas mpoBepodHas padboTa

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTD

27.04.2026

27.04.2026

28.04.2026

bubnmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c88be
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CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BAaKyyMe.

62 CBoiiCcTBa 2JIEKTPOHHBIX ITYYKOB 1 04.05.2026
[TomynpoBoIHUKH, UX COOCTBEHHAs U

63 MpUMecHas MPoBOAUMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—~n-nepexoa. IlonynpoBoIHUKOBBIE 05.05.2026  https://m.edsoo.ru/ffOc84ae
pUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 12.05.2026 @ https://m.edsoo.ru/ff0c82bha
DIIEKTPOIUn3
DJIEKTPUUYECKUI TOK B ra3ax.

65 CamMocTosTenbHBIN U 1 bubnnorexka [JOK
HECaMOCTOSITENIbHBIN pa3psl. MonHus. 18.05.2026  https://m.edsoo.ru/ffOc84ae
ITma3ma
DnexTpuueckue npudopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexka [JOK
npuMeHeHue. [IpaBuna TexHuku 19.05.2026 = https://m.edsoo.ru/ffOc86fc
0e301acHOCTH
KonTponbhas pabota no teme

67 «2nekTpocTtaTuka. [locTosiHHBIN 1 bubnmuorexa [JOK
anekTpuueckuit Tok. Toku B 25.05.2026  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPEeaax»

68 PesepBHblil ypok. O600mmaromui ypok 1 bubmuoreka [IOK
no teMam 10 kiacca 26.05.2026  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOUN NEATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETHUYECKOW Teopuu
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JaBJI€HUS ra3a Mpy ero HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXJAy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnwuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIMaJbHasE OSHEprus, MeXaHWdeckas pabora, MeXaHHW4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
WCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAU€HUs M €JAMHHUILIBI, HaXOAWUTH
(GbopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINN CUJI, TPUHIIUII
paBHONpABUsS HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KMHETHMYECKOH SHEpruu TEIJIOBOro IBM)KEHUS MOJIEKYHd C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHUA B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W MpPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyxcaromeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJOTO W3 YYaCTHHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox npoBepsiemoro

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayunbie
METOAbl TO3HAHUS OKPYKAKOUIEro MHpa.
1.1 Ponp 3kcnepumeHTa U TEOpUM B MPOLIECCE
MO3HAHMUSI  NPUPOJABI.  DKCIIEPUMEHT B

¢busnke

MopenupoBanue (GHU3MYECKUX SBICHUH |
IIPOLIECCOB. Hayunsie TUITOTE3HI.
®dusnyeckne 3aKOHBI U TEOpUHU. | 'paHUIBI
1o NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
' [Mpuammn cootBercTBHs. Ponp u  Mecto
¢u3ukn B (HOPMUPOBAHMH COBPEMEHHOM
HAY4YHOW KapTHHBI MHUpA, B TNPAKTHYECKOM

NEeITEeIbHOCTH JII0IEH

MEXAHUKA

##HPartH#KMIHEMATUKA

Mexannueckoe BUKEHUE.
211 OTHOCHUTEIBHOCTH MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

2.1

[Iepememenue, CKOpOCTb (cpenuss
CKOpOCTh, = MTHOBEHHasi  CKOpPOCTb) U
919 YCKOPEHHE  MaTepUaJbHOM  TOYKH, HX
o MPOEKIUA Ha OCH CHCTEMbl KOOpPAMHAT.
Clo)keHre TIepEMEIICHUH H  CJIOKEHHUE

CKOpOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
2.1.3 npsMosiiHeiiHoe — aBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpJWHAT, CKOpPOCTH,




2.14

YCKOpEHHS, IyTH W  IEPEMELICHUS
MaTepuaibHON TOYKHA OT BPEMEHHU

CBoOoaHoe majienue. Y CKopeHue

CBOOOIHOTO MaJECHUSA

2.15

2.1.6

2.1.7

KpuBonuneiinoe asuxenue. PaBHOMepHOe
JNBIDKEHUE  MaTepUallbHOM  TOYKHA 1O
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JTMHEHHAS
CKOpPOCTb. Ilepuon U 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOWCTBA:  CIIUJIOMET,
JBIKEHUE CHAPSIOB, IIEMTHBIE M PEMEHHbBIC
nepegadu

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctu. HMccmenoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
MPOMICHHBIMU TEJIOM 3a MOCIEI0BaTEeIIbHbIC
paBHbIE  IPOMEXKYTKHM  BPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBIDKEHHH C HayaJlbHOU
CKOpPOCTBbIO, paBHOW Hymw. W3yueHue
NBIDKEHUS IIIApUKa B BSI3KOW KHIKOCTH.
N3yyenne nBmkeHUs Tena, OpOIIEHHOTO

TOPHU30HTAJILHO

2.2

#iHPart## INHAMUKA

2.2.1

2.2.2

[Ipuniun ~ oTHOcuTenbHOCTH [ anmunes.
[IepBriii 3axkoH Hprorona. MHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TprHIMD

CyNEPIIO3UIUU CUIT

2.2.3

2.24

Bropoii 3akon HeroToHa 111 MaTepuaibHON
TOYKM B HUHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tpermit 3akoH HproTona s

MaTCpHUaJIbHBIX TOUCK

3akoH BCEMHUPHOT'O TATOTCHMUA. Cuna

TsokecTu. IlepBas KocMHMuYecKass CKOPOCTb.




2.3

Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHs
CKOJBXKEHUSI M CHJIa TPEHUS  IOKOS.
Koaddunuent TPEHUSI. Cuna
CONPOTHUBIICHUS TMIPU JBIDKCHUM Tela B

KHUAKOCTU WUJIM I'a3€

HOCTyrIaTeJ'IBHOC u BpamaTciIbHOEC

JBUKEHHE a0COTIOTHO TBEPAOTO TeIIa

2.2.8

Mowment CHJIBI OTHOCHUTEIILHO ocH
BpAIlICHUS. IIneyo CUJIBI. YciaoBus

paBHoBecus TBEpAoro tena B UCO

2.2.9

2.2.10

TexHuueckue yCTpOMCTBA: MMOAUIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

IIpakTuueckue paboTHI. N3yuenune
JBHKEHUS Opycka 1o HAaKJIOHHOU
IJIOCKOCTH TOJ JIEUCTBUEM HECKOJbKHX
cun. HccnenoBanue 3aBUCUMOCTH — CHII
YIOPYrOCTH, BO3HMKAOIIHUX B
neGopMHupyeMOl TIPYKHUHE H PE3HMHOBOM
oOpasle, OT BEJWYMHBI HMX JedopMaluu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIIETO OCh BpalllCHUSA

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynec MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTEpHaIbHBIX TOYeK. MMmynbc cunbl u
M3MEHEHHE UMITYJIbCca Tela

232 3akoH coxpaHeHuss ummyinsca B HCO.

o PeakTuBHOE ABUKEHME

2.3.3 Pabota cuibl

2.34 MOIIHOCTE CHIBI

235 Kunernueckass sHeprus  MaTepHAIBHOU

o Touku. Teopema 0 KHHETHUECKOH YHEPrUn

2.3.6 [lorenuunaneHas sHeprusi. [loTeHunanbHas




3.1

SHEprus YIIPYTO neopMUPOBAHHOM
npyxusbl. lloTeHiManbHass sHeprus Telna

BOJIM3H TOBEPXHOCTH 3eMIIN

HOTGHI_[I/IEUIBHBIC u HCIIOTCHIMAJIbHBIC

cunbl. CBA3b pa6OTBI HCIIOTCHIIMAJIbHBIX

2.3.7 CHJI C U3MEHEHUEM MEXaHWYECKOW 3HEprun
CHUCTEMBl  Tel. 3aKOH  COXpaHEHUs
MEXaHUYECKON YHEPrun

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHuueckue ycTpoicTBa: IBUKEHHUE PAKET,

o BOJIOMET, KOTIEp, PY>KUHHBIN MMHACTOJIET

[Ipaktnyeckne padoTsl. M3yueHwe cBs3u

9310 CKOpOCTEHl Tel npu HEynpyroMm ynaape.

HccnenoBanne cBs3u  pabOTBl  CHIIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'HHA TCJia

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOJAMHAMUKA
#HiH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcCHOBHbIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KHHEeTUYecKo  teopun.  bpoyHoBckoe
JIBU>KEHUE. Hudbdysus. Xapaxrep
JBWKEHUS W  B3aUMOJCHCTBUS  YaCTHUIL

BCIICCTBa

3.1.2

Mogenu cTpoeHUsI Ta30B, KHUIKOCTEW U
TBEPABIX Tel U OOBACHEHHWE CBOWCTB

BEIIECTBA HA OCHOBE THX MOJICNICH

3.1.3

3.1.4

Macca wmonekyn. KonudecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

Monens wupeamsHOro rasa. (OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOU

TCOpHHU UACATBHOI'O ra3a

3.1.6

AbGcomoTHass  Temmeparypa Kak — Mepa

CpeaHel KMHETUYECKON SHEPTrur TEIIOBOTO




3.2

3.1.7

JABHKeHUs yactull rasa. [llkana remneparyp

KennBuna

VpaBnenue Knaneiipona — Menjaeneesa.

3akoH /lanmbToHA

3.1.8

T"azoBbIe 3aKOHEL. N3onporiecchr B
HIeaIbHOM raze C MOCTOSHHBIM
KOJIMYECTBOM BELIECTBA: H30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

321

3.2.2

TexHudeckue  yCTpPOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuyeckue pabotbl. M3mepeHue macchbl
BO3JlyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSIHUSL  Pa3peskEHHOTrOo

rasa
OCHOBbI TEPMOJAMHAMUKHU

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHYTpeHHHH
OHECPIuia TepMOI[I/IHaMI/ILIGCKOI\/JI CHUCTCMBI H

CIOCOOBI €€ N3MEHEHHUSI
KomuuecTBo TETUTOTHI " pabora.
BHyTpeHHssT ~ SHeprus  OJHOATOMHOTO

NACAJIBHOIO I'a3a

3.23

Buapl Tenmonepenauu: TEMIONPOBOJHOCTb,
KOHBEKLMs, M3IydyeHue. TermnoéMKOCTh
Tena. YJelbHAas TEINIOEMKOCTL BEICCTBA.
Pacuér KOJINYECTBA TENJIOTHI pU

TCIIonepeaade

3.2.4

3.25

[IepBbrit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MpOoIIeccaM.
I'padmueckas uHTEepIpeTanus paboTh ra3a

TeroBble MamuHbl. [IpuHIUIIBL AEHCTBUS
TEIUIOBBIX MaIlI}H. [TpeobpazoBanus

OHCPIrun B TCIIJIOBBIX MalllMHax.




3.3

Koadduuuent nonesnoro neiicteus (nanee
— KII[) rermoBoit mamuubl. [{ukn Kaprao u
ero KIIJI

Bropoit 3aKO0H TEPMOAVHAMUKH.
326 HeoGpatumocTs mpolueccoB B MpPUPOAE.
o TemnoBele  aBUTATENN.  ODKOJIOTHMYECKHUE
POOJIEMBI TEIIIOHEPTETUKU
TexHudeckue  yCTpOWCTBAa:  JIBUIaTellb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOUIBHUK, KOHIUIIUOHED
328 [IpakTueckue paboTHL. Hsmepenue

yAETbHOU TEIIOEMKOCTH

##HPar### AI'PETATHBIE COCTOSHUSA BEHLIECBA. ®A30BBIE

I[TEPEXO/IbI

331

3.3.2

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenne u kureHue. YenbHas TeIUIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTH

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

AOCONIOTHAS U OTHOCHUTEILHAS BJIAXKHOCTH

BO31yxa. HaceleHnslii nmap

3.3.3

TBépnoe Ttemo. Kpucramumueckne u
aMmopdHbIe Tena. AHM3OTPOIHUS CBOWCTB
KPHUCTAJIJIOB. Kunnxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

3.3.4

3.35

3.3.6

3.3.7

[InaBnenve u Kpucramnuzauus. Y JenbHas

TCIIJIOTA ITJIaBJICHUA. CY6J'II/IM3LII/I$I
ypaBHeHI/Ie TEILIOBOro OallaHca

TexHuyeckue ycTpoilcTBa: THUTPOMETp U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTUH
MIOJIyYEHHSI COBPEMEHHBIX MAaTEpUajoB, B
TOM yucIe HaHOMAaTepHaJloB, u

HAaHOTCXHOJIOTNH

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa




OJIEKTPOAMMHAMUKA

###ParH# I JIEKTPOCTATUKA

OnekTpu3anusi Tela. OJEKTPUYECKUA 3apsijl.

411 JIBa Bua SIEKTPUUECKUX 3aps/I0B
[IpoBoaHUKH, JIHUDIIEKTPUKHA u
4.1.2
MOJIYIIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumonetictue 3apsnoB. 3akoH Kynona
DnekTpuyeckoe mosie.  Hampsok€HHOCTH
415 3IIEKTPUIECKOTO OoJIA. [TpunIIMn
o cynepno3unuu. JIMHUM  HAIPSHKEHHOCTU
AIEKTPUYECKOTO TTOJISI
116 PaGora cun 31eKTPOCTaTHUUECKOTO TOJIA.
4.1 - Ilorennuan. Pa3HocTh MOTEHIINAIOB
[TpOBOAHUMKY M TUAIEKTPUKH B MTOCTOSHHOM
4.1.7 JJICKTPUYECKOM moJie. Jludnexkrpuyeckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh IUIOCKOIO KOHIEHCATOpa.
DHeprus 3apsKeHHOr0 KOHAEHCAaTopa
TexHuueckue yCTpOMCTBA: BIJIEKTPOCKOIL,
419 ANEKTPOMETP, DIIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE AJIEKTPOTPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIH MIPUHTEP
[IpaxkTueckue paboTHI. H3mepenne
4.1.10 )
ANEKTPOEMKOCTH KOHJICHCATOPA
HH#Par#H##TIOC TOSTHHBIN DJIEKTPUYECKNI TOK. TOKU B
PA3JIMYHBIX CPEJJAX
VYcnoBusS  CYIIECTBOBAHUS  ITOCTOSIHHOTO
421 JNEKTPUYECKOTO TOKA. VICTOYHMKM TOKA.
42 Cwuna toka. [TocTosSIHHBINA TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[TocnenoBarensHoOE, napajuIeIbHOE,
CMEIlIaHHOE COEAMHEHNE TPOBOHUKOB
Pabora snekrpuuyeckoro Toka. 3aKOH

Hxoyia — Jlenua

4.2.6

4.2.7

MoIHOCTb 31EKTPUYECKOTO TOKA

anexTpoaBwkymas cuna (ganee — DJC) u
BHYTPEHHEE COIPOTUBICHHE HCTOYHUKA
Toka. 3akoH Oma 11 TOJHOK (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

4.2.9

DNEeKTpOHHAsT  MPOBOJUMOCTh  TBEPIBIX
METaJUIOB. 3aBHCUMOCTb CONPOTUBIICHUS
METaJUIOB oT TeMIEPaTyphl.

CBepXmpoBOJIUMOCTD

OnexTpuueckuid TOK B BakyyMe. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

4211

[TomynpoBoaHUKH. CobcTBeHHas u
MIpUMecHast MIPOBOANMOCTh
MOJYIIPOBOJHUKOB. CaoiicTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

DNEeKTPUYECKU TOK B  DJIEKTPOJIHTAX.

9J'IeKTpOJ'II/ITI/ILIeCKa}I JUcCconranus.

DNeKTpoan3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMocCTOSITENbHBIT U HECAaMOCTOSITENIbHBIN
paspsna. Paznuunbie THIIBI
CaMOCTOATENIbHOTO  pa3psga.  MomHus.

IImazma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
AJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHbIN
MO, TEPMHUCTOPI U  (HOTOPE3UCTOPHI,

HOHynpOBO}IHI/IKOBBIf/’I JHUO/J, raJIbBaHUKa




[IpakTrueckue paboThl. N3yuenune

CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.
4.2.14 N3mepenne 3JIC UCTOYHMKA TOKa M €ro

BHYTPEHHEro conportusienus. Habmonenue

OJICKTPOJIMU3a




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo

«IIpocsemienne»



