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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma coctaBiieHa Ha OCHOBaHHH:

denepanbHBIN 3aKOH «00 oOpazoBanuu B Poccuiickoit denepanuny Ne273-D3 ot
29.12.2012 ¢ u3menenusmu, B Tom gncie O3 Ne371 — @3 ot 24.09.2022.

[Ipukassr MunncTeperBa npocsemenns Poccuiickon @enepanuu:

OO0 yTBepxacHNH (GeaepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
HavdaJIbHOTO 001Ier0 00pazoBanus: oT 31.05.2021 Ne286 (B meiicTByrOMICH
peaKIun)

OO0 yTBepxaeHuu (eepaabHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pazoBanus: oT 31 mas 2021 r. Ne 287 (B neiicTByroIIEiH
penaKium)

006 yTBepxkAeHUH (eAepaTbHOTO TOCYIAPCTBEHHOIO0 00pa30BaTeIbHOTO CTaHapT
cpenHero oomiero oopazoanusi: oT 17 mast 2012 r. Ne 413 (B nelicTByromei
penaKium);

OO0 yTBepxaeHUH (peaepaabHO 00pa30BaTENIbHON MPOrpaMMBbl HAYAIHLHOTO
obmrero obpaszoBanus: or 18.05.2023 Ne 370 (nmelicTByroias peaaxims)

O6 ytBepxaeHuu denepaabHOi 00pa3oBaTEILHON MTPOTPAMMbl OCHOBHOT'O OOIIETO
oOpazoBanus: ot 18.05.2023 Ne 371 (neiicTByromas peaakiius)

006 ytBepxaeHuu (denepanbHON 00pa3oBaTEILHON MTPOTPAMMBI CPEIHETO OOIIETO
oOpazoBanus: oT 18.05.2023 Ne 372 (neiicTByro1as peJakiusi)

O BHECEHMHU U3MEHEHHI B HEKOTOPBIE MPHUKa3bl MUHUCTEPCTBA POCBEIICHUS
Poccuiickoit @enepanuu, kacaromuecs dheaepaibHbIX 00pa30BaTeIbHBIX
porpamMM Ha4aJIbHOTO 00IIer0, OCHOBHOTO OOIIET0, CPETHEr0 001IIeTro
obpazoBanus: ot 09.10.2024 Ne 704

[Tonoxenue o paboueit mporpamMme y4eOHOT0 NnpeaMeTa, y4eOHOoro Kypca (B ToM
qucie Kypca BHeypouHoi nesrenpHocTr) MOY CIHI Ne83 IlenTpanbpHOro paiiona
Bonrorpaga»

[Tporpamma 1o ¢usuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHWUW M TPEOOBAHMI K pe3ysibTaTaMm
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yu€roMm enepaqbHON pabouyeil MmporpaMMbl BOCIHUTAHHS U
KOHLENIMM IpenofaBaHus ydueOHoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3HMKE HANpaBlIeHO HAa (OpMUPOBaHUE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOTO



noaxonaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanusm DPI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM M METAlPEeIMETHBIM pe3yJibTaTaM
oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTHh pPEATU3alUU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH MpeameTramu. B Hel
OTIPEJIEIISIIOTCS OCHOBHBIE L€ M3Yy4eHHs] (U3UKU HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIEC,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»xkatoieM mupe. LLkonpHBIN Kypce (U3UKH — cCHCTEMOOOpa3yroIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHWM  OmpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCQ, IOJIyYEHHsSI HOBBIX MATEPHANOB C 3aJaHHBIMH CBOWCTBAMH U JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAyYHBI METOJI O3HAHMSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIIEIOBaHUIM.

B ocHoBy kypca ¢u3uKu 1y ypOBHSI CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMIBI €T0
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lienoB (M3MUKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (HU3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBisgeTcs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIEMaMU.



Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHUS DIIEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
npo6JieM palOHAIBHOTO MPUPOIONIOIH30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UUYecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PU3UUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUA €CTECTBCHHO-HAYYHBIX SIBIICHHUA U
IIPOIICCCOB).

CHUCTeMHO-IEeSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peainu3yeTcs MPexe
BCETO 3a CUET OpraHW3aldd SKCIEPUMEHTATBHOU JESITEIHBHOCTH O0YYarOIIUXCS.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS U
ocHamieHuss kabunera ¢Qusuku. Ilpu 3TOM obOecmeunBaeTcsi OBIAJECHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbimoe BHUMaHWE yHOENSCTCS PEIICHUI0 PAaCUETHBIX W KAaYeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, TaK M WHTETpHUPYS 3HAHUS W3
pa3HBIX pasaeiioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/1aHHs Ha
OOBSICHEHHE TPOTECKaHUS (PU3MYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere (Qu3MKU TOKHO OBITH
HE0OX0AMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B



nmporpamMme 1o (pU3NKe YUSHUUECKHX MPAKTUUECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opyI0oBaHUE.

JleMoHCcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 000pylIOBaHHUE JJI YYEHUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuHuBaceTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
MU3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opMupoBaHHE HHTEpECa U CTPEMJICHUS OOYYAIOUIUXCSA K HAYYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHC WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHUpOBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTara HU3Y4YEHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMmMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JocTuxeHnue TUX 1efeld 00ecreynBaeTCsl pelieHueM CIEAYIOMUX 3aJad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPETHETO O0Iero oOpa30BaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHWUS IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C $SBHO 3aJIaHHOMN
bu3nYecKol MOMENBIO, 3aJad, TMOAPa3yMEBAIOIIUX CAMOCTOATEILHOE
co3ganue GU3NIECKOW MOJICIH, aJIeKBATHON yYCIIOBUSM 3aJ1a4H;



e TMOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUNOB JEHCTBHUSI TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/JaHUE YCJIOBUH VISl PA3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanust otBoauTcs 68 vacos: B 10 kinacce — 34 yaca (14yac B Heneno), B 11
kiacce — 34 gaca (1 Jac B Hezeno).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B TNPOIECCE TMO3HAHUSA IMPUPOJIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYHOCTH C MMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JJUHEHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIMS KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBwii  3akoH  HerotoHna.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE 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 nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Tela. Busibl 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 yciaoBHM pPaBHOBECHUS TBEPAOTO TeEla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHblE W HENMOTEHUUaNbHble  Cuibl.  CB3p  pabOThI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

WccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUHU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekys. KonnyecTso BemecTsa. [loctosHHas Asoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

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 BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOMHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANIEKTPUKKA M TOJYHPOBOJHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

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

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusnka» J0HKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yYMEHUE B3aMMOJIEHCTBOBATH C COIMATLHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucylero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUN B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAyYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU U METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIIATH OOILIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JAEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIOJIb30BATh MPEUMYILIECTBA KOMAHJAHOW W WHIWBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTUKEHMIO: COCTAaBJIATh IUIAH JECHCTBHM,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLEHUBATh HAEH C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO NPUHUMATHh PEIIEHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIFOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peInaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS ra30B, KUIAKOCTEH U TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJCHCAIMS, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJb3Yys (U3UYECKUE BEIUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUH CMBICH HCHOJB3yEeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUECKUE BEIUUYUHBI: DJICKTPUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHITUN CYNEPIIO3UIIMKA CHJI, TIPUHIIAIT PABHOMPABUS WHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO MCIOIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, WHTEPIIPETAIINN
U TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE MPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBI UCTOYHUK CBETA, JIEpHA
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAApU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
rapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTosHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUS M TMPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIJIEIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHIITEHHa g Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI 0 MCCIECAOBAaHUIO (DU3UUECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 33/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXKIECHHUH C ONOpOM Ha H3YUYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBICHUS y4eOHOW U HAyYHO-TIONMYJISIpPHOM MH(pOpMalUK, MOJYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTHMUYECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyaIlUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3/iejioB U TeM

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrpoabnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
11 VISHICE T METOAR HAYHHOTO 1 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazneny 1
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 4 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 3 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 11
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTHECKOIf 4 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEpPMOIMHAMUKH 7 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 TPETATHbIC COCTOAHILT BeMectna 2 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 13
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaThKa 1 1 https://m.edso0.ru/LSRP72QLI
4.2 [TocTOSHHBIN MEKTPUUECKUH TOK. 6 1 1 https://m.edsoo.ru/GEWTDQXWW
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Wroro no pazueny 9
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME

HOYPOUYHOE IINTAHUPOBAHHUE




10 KUIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTesibHbIE pecypchl

®u3uka — HayKa O PUPOJE.
HaquHe MECTOAbI ITIO3HAHUA
OKPY’KaroILEero Mupa

MexaHuueckoe TBUKEHHE.
OTHOCUTENBHOCTD
MCEXaHNYCCKOI'O ABUXKCHUA.
[Tepemenienue, CKOpOCTb,
YCKOpEHUe

PaBHOMEpHOE nIpsIMOJIMHEWHOE
JIBH>KeHUE. PaBHOYyCKOpEHHOE
pr[MOJ'IHHGfIHO@ JABUXXCHUC

CBobosHOe nasieHue. Y cCKopeHue
CBOOOHOTO Ta/IeHUs
KpuBonuueliHOE 1BUKEHHE.
JIBrKeHre MaTepualbHOW TOUKU
10 OKPYKHOCTHU

IIpuHLUII OTHOCUTENBHOCTH
lNanunes. MuepnuansHbie
cucreMsl orcyera. [lepBiii
3axkoH HproTOHA

Macca Tena. Cuna. [Ipunnun
cynepno3unuu cuil. Bropon
3akoH HproToHa mis

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso0.ru/RSOAQ0V5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MXPLZ1X8J

https://m.eds00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

MAaTepHAIIbHON TOUKHU

Tpetuii 3akon Herotona st
MaTepUalbHBIX TOUEK

3akoH BCEMHUPHOI'O TAT'OTCHUA.

Cuna tsoxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena Cuna tpenusi.
Koaddunument tpenus. Cuna
COIIPOTHUBIICHUS MPU ABMKEHUU
Teja B KUIKOCTH WJIH raze

https://m.edsoo.ru/RILVEXEQD

10

NMnynbsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOUEK.
Nmnynbsce cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

https://m.edsoo0.ru/M5JOQTKNWC

11

12

13

Pabota u MOLTHOCTD CHUIIBI.
Kunernueckas sneprus
MarepuatbHOU TOUKU
[ToTeHuunanpHas SHEPTHUsL.
[loTeHuumanpHas SHEPTUs yIpyro
ne(OPMUPOBAHHOMN MPY>KUHBI.
[ToreHmanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

KonrtponsHas pabora no Teme
«Kunemaruka. J[unamuka.
3aKOHbBI COXPAHEHUS B
MEXaHUKE)

OCHOBHBIC TTOJI0KCHHUS

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
newkenue. dubdysus

14

15

Xapakrtep JBHKEHUS U
B3aMMOJCUCTBHUS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, KHUJAKOCTEH U TBEPABIX Tell
Macca mosnekyn. KonnyectBo
Beulecta. [locTostHHas
ABorajzipo

TennoBoe paBHOBECHE.

Temmeparypa u €€ u3MepeHue.
[IIxana remneparyp Llenscus

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/MWVPNY6QA8Z

16

17

18

19

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcomtoTHas TeMrepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPIrUU JBUKEHUS MOJIEKYJL.
YpaBHenue Menpeneena-
Knaneiipona

N3ompoueccel B nacalbHOM rase
U uXx rpaduyeckoe
IIPEJCTaBICHHE

BHyTpeHHss sHEpTUS
TEPMOJUHAMHUYECKON CUCTEMBI U
CHIOCOOBI €€ U3MEHEHHSI.
KonuuecTBo TemnoTs! u padora.
BnyTtpennss sHeprus
OJTHOATOMHOTO HEaTHHOTO ra3a

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edso00.ru/0ZJ3KZNJ5

https://m.eds00.ru/9JOITVXI8



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

20

VaennHas TEIIOEMKOCTD
BelecTBa. KonnuecTBO TEMIOTEI
MIpH TEIUIoNepeaaye.
AtnabaTHBIN MpoIecc

https://m.edsoo.ru/5K3Y4H86L

21

IlepBblil 3aKOH TEPMOAVMHAMUKH
U ero NpUMEHEHHUE K
u3oImpoueccam

https://m.edso0.ru/2HO06R3GAS8

22

23

24

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOIUHAMUKHA

[Tpunmun nevictBus u KI1/]
TEIJIOBOM MAallIUHBI

KonTponbnas pabora mo teme
«MonekynspHas huszmka.
OCHOBBI TEPMOAMHAMUKH

https://m.edsoo.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

https://m.edso0.ru/RCARYE6ZX

25

26

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue un
KumeHne AOCOIIFOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTh
Bo3ayxa. HacelmenHslil map
[1naBneHue u KpucTamU3anus.
VaenpHas TEII0TA IJIaBICHUS.

DnekTpusanus Tenl.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsi0B
[IpoBOIHUKH, TUATIEKTPUKHU U
MOJTYITPOBOJTHUKH. 3aKOH
COXPAHEHUS JICKTPUUECKOTO
3apsiaa

https://m.edso0.ru/X48Q078EE

https://m.eds00.ru/QJ2S7WSBM



https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/QJ2S7WSBM

27

29

30

31

BsaumopeiicTBue 3aps/10B. 3aKOH
Kynona. Toueunsrit
ANEKTPUUYECKUH 3apsi
Hanpsoxénnoctb
anekTpuyeckoro noss. [punmmn
CYIEPIO3ULIMH IEKTPUUECKUX
nosiel. JInHum HanpsKEHHOCTH

Pab6oTa cui
3JIEKTPOCTATUYECKOTO MOJIs.
Ilorennuan. Pa3zHocts
MMOTEHIIUATIOB DJIEKTPOEMKOCTD.
Konpnencarop

DNEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBAHHUS.
IToctosuubIl TOK. CHia TOKa.
Hanpsokenne. ConpoTuBieHue.
3axon OMa aJis yyacTKa Lenu

PaboTa 1 MOITHOCTb
JIEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna 3akon Oma juist
MIOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3aMbIKkaHue. JJabopaTopHas
pabora «3mepenne DJ1C
HCTOYHHKA TOKA U €To
BHYTPEHHETO CONIPOTHBIICHUS»

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/LESHA2A3M

32

DIIEKTPUYECKHI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB
[TonynpoBoiHUKH, X

https://m.edso00.ru/4CCYCJ785



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/4CCYCJ785

cOOCTBEHHAs U TPUMECHAs
npoBoaAuMOcCTh. CBOMCTBA P—N-
nepexoa.

33

DNEeKTPUYECKUi TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
AHCCOIUanus. DIEKTPOIN3

https://m.edsoo.ru/QUOQUWV91

34

DNEeKTPUYECKHUM TOK B razax.
CamocTosiTenbHBIN U
HECaMOCTOSTENbHBIA pa3psl.
Monnus. [Tnazma

https://m.edso0.ru/2VX2KLFQA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax pojib M MeCTO (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJIOTMM, B  IPAKTUYECKOU

NEATENBLHOCTH TIOAEH

10.2

Y4uThIBaTh TPAHWULBI TPUMEHEHHS HW3YYEHHBIX (U3NIECKUX
MOJIeJIe: MaTepuanbHas TOYKA, MHEPLMAIbHAs CUCTEMA OTCYETA,
a0COJIIOTHO TBEPJOE TENO0, MICANBHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, KUJIKOCTEN U TBEPABIX TEJI, TOUCYHBIM DJICKTPUUECKUM 3apsy

— Ipu penieHnu GU3NYECKUX 3a1a4

10.3

10.4

10.5

Pacno3naBaTh (usnueckue sBIeHUS (TMPOIECCH) U OOBICHITH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJIIPHO-KUHETUYECKOM
TEOPUHU CTPOEHUS BEIIECTBA U JIEKTPOJUHAMHUKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE  NPAMOJIMHEHHOE  JIBUJKEHUE, CBOOOJIHOE
najeHue  TeJ, JBWKEHUE 10  OKPY)KHOCTH,  HHEpIus,
B3auMozeiicteue Ten; Au(Py3us, OpOYHOBCKOE JBUKEHHE,
CTPOCHHE )KUJIKOCTEH U TBEPIBIX TeN, U3MEHEHHE 00bEMa Tell MpH
HarpeBaHuM (OXJIAKJEHUH), TEIJOBOE paBHOBECHE, HCIIApEeHHE,
KOHJIEHCaIUs, TUIaBJIeHHEe, KpUCTAJUIM3alKs, KUIIEHUE, BIaXKHOCTb
BO3/lyXa, IOBBIIIEHUE J[aBJICHHUsS Tra3a INpPU €ro HArpeBaHUU B
3aKpBITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMH COCTOSIHHsS ra3a B

M30Mpolieccax; IEKTPU3AUs TeJl, B3aUMOJIEHCTBUE 3apsiIOB

OnuceiBaTh MEXAaHWYECKOE JIBIDKCHHE, HCIONb3ys (PU3HUYECKUE
BEJIMYMHBI:  KOOpAWHATA, IyTh, MEPEMENIEHHE, CKOPOCTb,
YCKOpEHHME, Macca Tejla, CWJIa, HUMIYJIbC Tela, KUHETHYECKAs
DHEprus, TMOTCHIMAlbHAs DJHEPrus, MeXaHudyeckas pabora,
MEXaHUYECKasi MOITHOCTh;, MPU OMUCAHUM IMPABWIBHO TPaKTOBAaTh
(UBUYECKUN CMBICT HCIIONB3YEMBIX BEIMYMH, UX O0O03HAYEHUS U
€IUHUIIBI, HAaXOIUTh  (OPMYIBI,  CBS3BIBAIOIINE  JIAHHYIO

(I)I/I3I/I‘ICCKYIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

OnuceIBaTh HU3YUYCHHBIC TCIUIOBBIC CBOMCTBA T€II U TEIJIOBHIC




SIBIICHUS, WUCIOJB3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHUE Tasa,
TEeMIepaTypa, CpeIHsAs KHHETHYEeCKas SHEPrus XaoTHYECKOTro
JIBYDKEHHUSI MOJICKYJI, CpPEJIHEKBaIpaTHYHAs CKOPOCTbh MOJICKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS OdHeprusi, pabora rasa,
KO2((PUIMEHT TONE3HOr0 NEWCTBUS TEIJIOBOTO JIBHUTATENS; IMPHU
ONMHCAaHWKM  TMPABWILHO  TPAKTOBAaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIHYUH, UX 0003HAYCHUS U CIUHHIIBI, HAXOIAUTh
(bopMyJIbl, CBA3BIBAIONIUE JAaHHYIO (HU3UYECKYI0 BEIMYUHY C

JIpYyTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh HM3y4EHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA U
AIIEKTpUYECKUE SIBIEHUS (TIPOLIECCHI), HCHOJB3YsA (U3HUECKUE
BEIMYMHBL:  JJIEKTPUYECKUH  3apsjd,  DJIEKTpUYEecKoe  IIoJe,
HaNnpsOKEHHOCTh T10JIs, MOTEHLMAJl, Pa3HOCTh MOTEHLMAIOB; IPU
ONMMCAaHUHM  TPABWIBHO  TPAKTOBAaTh  (PU3MUYECKUH  CMBICH
UCMOJIb3YEMbIX BEJIMYMH, X 0003HAUEHHs M €IUHUIIbI; YKa3bIBaTh
bopMynbl, CBA3BIBAIOIIME JAHHYK (U3MUECKYI0 BEIMYMHY C

APYyruMu BCIIMUMHAMU

AHAIM3UPOBATh (U3MYECKUE TMPOLECChl U SIBICHUS, HCHOIB3YS
(u3HYEeCKrEe 3aKOHBI U MIPUHITUIIBL: 3aKOH BCEMUPHOTO TATOTEHUA, |,
I u Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUM, 3aKOH COXPAHEHMS] UMIYJIbCA, NMPUHLMI CYHEPIO3ULIUU
CWJI, NPUHLMI PABHOINpPABUS WHEPLUUATIBHBIX CHUCTEM OTCYETA,
MOJICKYJIIPHO-KUHETUYECKYI0O ~ TEOPUI0  CTPOCHHSI  BEIIECTBA,
ra30BbI€ 3aKOHBI, CBS3b CPEAHEN KUHETUYECKOW SHEPTUH TETIOBOTO
JBUKEHHUST MOJIEKYJ C aOCONIOTHOM TeMIepaTypoil, mepBblid 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAaHEHHUs dJIEKTPUUYECKOTO 3apsna,
3akoH Kynona; mpu 3TOM pa3nnyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAXKEHWE U YCJIOBUS (TpaHMUIIBI,

001aCcTH) TPUMEHUMOCTH

10.8

10.9

OOBICHATH OCHOBHEIC MMPUHIUIIBI JICHCTBUSA MalllvH, HpI/I60pOB u
TEXHUYCCKUX YCTpOﬁCTB; pa3jindatb YCJIOBHUA HUX 0e30I1acHOro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ JKHU3HU

BBIMONHATE  AKCHEPUMEHTHl MO  HCCIICAOBAHUIO  (U3UUECKUX
SIBIICHHI W TIPOIIECCOB C HCITOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GOopMyIupoBaTh MpolieMy (3aaauyy) u
TUIOTEe3y y4eOHOro OKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
IPeATI0KEHHOT 0 o0opynoBaHus, MIPOBOJIUTH ONMBIT |

(GhopMyIUPOBATH BBIBOJIBI




10.10

10.11

10.12

10.13

10.14

OCYH_IGCTBJISITB MNpsAMbIC W KOCBCHHBLIC HU3MCPCHUA (I)I/ISI/I‘-IGCKI/IX
BCJIIMYHMH; IIPU 3TOM BI)I6I/IpaTB ONITHUMAJIbHEIN CIIOCO0 HU3MCEPCHUA U
HUCIIOJIB30BAaTh HN3BCCTHBIC METObI OLICHKH HOFpGI.HHOCTCfI

U3MEPECHUMN

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYUHAMHU C
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOIYYEHHOW 3aBUCHUMOCTH
bu3nyecKuX BETUYHMH B BUAE TAaOIUI U IpadUKOB, JeJIaTh BHIBOJbI

I10 pE€3yjibTaTaM HUCCICI0BaHHUA

CoOmomate mpaBwiaa 0Oe30macHOrO TpPyAa NpPU  POBEIACHUH
UCCIIEJOBAaHUM B paMKax ydeOHOro JSKCIEpUMEHTa, Yy4eOHO-
HCCIIEJ0BATEIbCKOM u MIPOEKTHOM JeATeITbHOCTH c
UCIIOJIb30BAHUEM HM3MEPHUTEIIFHBIX YCTPOHCTB M J1a0OPaTOPHOTO

o0opynoBaHus

Pemate pacuérHble 3amauM ¢ SBHO 3aJlaHHOW  (DU3UYECKOM
MOJIEJIbIO, UCTIONB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIUIIB; HA OCHOBE
aHaJM3a YCJIIOBUS 3aJa4d  BBIOMpATh (U3WYCCKYI0 MOJICIb,
BBIICTISITh (DU3MYECKHUE BEIIMYMHBI U POPMYJIIbI, HEOOXOIUMEBIC IS
e€¢ pelieHus, NPOBOAUTHL PACYEThl U OIEHUBATH PEATBLHOCTH
MOJIy4EHHOT0 3Ha4YeHUs (PU3UUECKOI BEIMYMHBI

Pemate  KauecTBeHHBIE  3aJaud:  BBICTPAUBATh  JIOTMYECKHU
HEIIPOTHBOPEUYUBYIO IIENIOYKY pACCYKIEHMM C ONOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IC SABJICHUA

10.15

10.16

Hcnonp30BaTh MpU pElIEHUU Y4YEOHBIX 3aJa4 COBPEMEHHbIE
MH(OPMaLlMOHHBIE TEXHOJIOTMM JJIsl MOMCKA, CTPYKTYpHUpPOBaHUS,
UHTEpHpeTallii U NpeCcTaBiIeHNs yd4eOHOW U HaydHO-TIOMYJISPHOM
uHpOpMallUK, TOJXYYEHHOW M3  pa3jIMyHBIX  HMCTOYHHKOB;
KPUTHYECKH aHAIU3UPOBATh MOJTy4aeMyro HH(OpMALINIO

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOex HBIX YUEHbIX-
(U3HUKOB B pa3BUTHE HAyKH, 0ObSICHEHUE MTPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uit

10.17

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS 1O (U3HUKE B MTOBCEIHEBHON
KHU3HU Juid  oOecrieyeHHss Oe30MacHOCTH IpH  OOpalleHUH C
npubopaMu W TEXHHUUYECKUMH YCTPOWCTBAMHM, Ui COXPaHEHHS
30pOBbsl U COOJIOAEHUS HOPM 3KOJIOIMYECKOrO IIOBE/IECHUS B

OKpYKalolleu cpene

10.18

Paborate B Tpynmne€ C BbIIIOJHCHUEM PAa3JIWYHBIX CONUAJIBHBIX



poJeii, mIaHupoBaTh paboTy TPYIIIbI, PAMOHATBEHO PACIPEACIATh
0053aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, aleKBaTHO OLICHUBATh BKJIAJ Ka)KIOI'O U3 YYaCTHUKOB

TPYMIBL B PEeLICHHE pACCMAaTPUBAEMON TPOOIIEMBI

HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon Kox npoBepsiemoro

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA
pa3nesa JJIeMeHTa

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayuneie
METOZABI IO3HAHUS OKPYKAIOLIETO MHpA.
1.1 Ponp skcnepuMmeHTa ¥ TEOpUM B IIpolecce

[IO3HAHUS  NPUPOABL.  DKCIHEPUMEHT B

¢busuke
1 MopenmupoBanue (HU3NYSCKUX SBICHUHW U
MPOILIECCOB. Hayunbie TUIIOTE3BI.
@dusnueckue 3aKoHbl U Teopuu. ['paHuilbl
19 MPUMEHUMOCTH  (PUBMYECKHX  3aKOHOB.
' [Ipuamun coorBercTBus. Pone u  Mecto
¢u3ukn B (HOpPMHpPOBAHUM COBPEMEHHOMU
Hay4YHOW KapTUHBI MHpa, B MPaKTUYECKOU
eI TEeILHOCTH JTIOACH
2 MEXAHUKA
KMHEMATUKA
MexaHn4ecKoe JIBHKCHHE.
2.1.1 OTHOCHUTENLHOCTh MEXaHHYECKOTO
”1 neukeHus. Cucrema orcuéra. Tpaekropus
. [Tepemernenue, CKOPOCTb (cpenusist
919 CKOpOCTh, = MTHOBEHHas  CKOPOCTb) |

YCKOPCHUC MaTepHaHBHOﬁ TOYKH, ux

IpOoCKOMKW Ha OCH CHCTEMbI KOOpPJAWHAT.




2.1.3

2.14

2.15

2.16

2.1.7

Clo)keHHe TIepEMEIICHUH H  CJIO0XKEHUE

CKOpOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
npsMoNMHEHOe  nBIWKeHue. [ 'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUs, INyTH W  IepeMelleHUs

MaTepHaanoﬁ TOYKHU OT BPCMCHHA

CBoOoaHoe majieHue. Y CKopeHue

CBOOOIHOTO IMaJECHUSA

Kpusonunuelinoe nsuxeHue. PaBHOmepHOE
JIBUKCHME  MAaTepUaJbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas CKOPOCTb, JTUHEHHAA
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHudyeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApS/IOB, LIEIHBIE U PEMEHHBIC
nepegadu

[IpaxkTnueckue paboTHL. N3smepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXy MyTSIMH,
IIPOMICHHBIMU TEJIOM 3 IOCJIEI0BATEIbHbIE
paBHbIE  IPOMEXYTKM  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAadaJbHON
CKOPOCTBIKO, paBHOW Hymw0. M3yuenue
JIBVKCHMSI IIApUKa B BA3KOM JKMJIKOCTH.
N3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

2.2.1

2.2.2

JMUHAMUKA

[Ipunmun ~ oTHOcuTenbHOCTH  [anmumes.
[lepBriii 3axkoH Hprorona. HMHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cua. [TpuHnnn

CYNEPIIO3UIIUU CUIT

2.2.3

Bropoii 3axon HeroToHa 11 maTepualbHON



TOYKH B WHEPIHAIBHOW CHCTEME OTCYETa
(UCO). Tperuit 3akon Hprorona s

MaTCpHraJIbHBIX TOUCK

2.24

3akoH BceMupHoro TsAroreHusd. Cuna
TsbkecTu. IlepBas KocMHuYecKass CKOPOCTb.

Bec Tena

2.2.5

2.2.6

2.2.7

Cuiia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS IOKOS.
Koaddpunment TPEHHUS. Cuna
CONPOTUBIICHHUSI TPH [BIKEHHHM Tella B

KHUIKOCTHU HUJIM Ira3c

HOCTyHaTeHBHOG u BpamarCJIbHOC

JABHOXXCHHUC a0COJIFOTHO TBépI[OFO TCJl1a

2.2.8

MoMeHT  Ccuibl  OTHOCHTEIBHO  OCH
Bpameauss.  Ilmedo  cumibl.  YcnoBus

paBHoBecus TBEpaoro tena B UCO

2.2.9

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIIHNITHHUKH,

ABUKCHUC NCKYCCTBCHHBLIX CITYTHUKOB

[IpakTnueckue paboTHI. N3yuenue
JBAKEHUS Opycka 1O  HAaKJIOHHOU
IUIOCKOCTH TOJ JACUCTBHEM HECKOJIBKUX
cuin. MccnenoBaHue  3aBUCHMMOCTH — CHJI
YIPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoil HpyXKHHE U PE3UMHOBOM
oOpasue, OT BEJIWYMHBI HMX JedopMaluu.
HccnenoBanue YCIOBUH  paBHOBECHS

TBépIIOFO TCJIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUaJbHBIX TOoYeK. MMIynbc cuibl U
N3MEHEHHE UMITyJIbCa Tella
232 3akoH coxpaHeHus wummnyinsca B HCO.

PeakTnBHOE IBMKEHIE




2.3.3

Pabora criel

2.34

MomHoCTh CHITBI

2.3.5

Kunernueckass sHeprus  MaTepHAIBHOU

TOYKH. TeopeMa 0 KHUHETHYECKOU OHEpPIrun

2.3.6

2.3.7

2.3.8

2.3.9

[TorenunaneHas sHeprus. [loTeHumanpHas
SHEprus yopyro ne(hOpMUPOBAHHON
npyxuHbl. lloTeHumanbHass SHeprus Telna

BOJIM3M IOBEPXHOCTHU 3eMITN

HOTGHHI/IEUIBHBIG n HCIIOTCHIMAJIbHBIC
cunbl. CBA3b pa6OTBI HCIIOTCHI N AJIBbHBIX
CHJI C M3MCHCHHEM MEXaHUYECKOM SHEPruu
CHCTCMbI TCII. 3aKkoH COXpAaHCHHA

MEXaHUYECKON IHEPTUn
VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue ycTpoucTBa: ABUKEHUE PAKET,

BOI[OMéT, KOIICp, HPY)KI/IHHHﬁ IIUCTOJICT

2.3.10

[Ipaktnyeckne paboTel. M3yueHwe CBs3U
CKOPOCTEM Tel IIpu HEyNpyrom yzaape.
UccnenoBanne cBsiz3u pabOThl CHUJIIBI  C

H3MEHEHHEM MEXaHMYECKOM OHCEPIUU TClia

3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJIMHAMHUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIPHO-
KUHETHYECKONM  TEOpHH. BpoyHnoBckoe
311 JBUKCHHUE. Huddyzus. Xapakrep
JIBUKEHMS] M B3aMMOJEWCTBUSA  YaCTHII
BELIECTBA
3.1 Mopnenn cTpoeHusi Tra3oB, XHIKOCTEH H
3.1.2 TBEPABIX Ted U OOBSCHEHUE CBOWCTB
BELIECTBA HA OCHOBE ATHX MOJIEJEN
Macca wmonekyn. KonudecTBo BemiecTsa.
313 IlocrosinHas ABoragpo
314 TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [1lkama temneparyp Lenscus




3.2

3.15

Monenr wmaeampHoro rasa. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOPHHU UACAIBHOI'O Ira3a

3.1.6

3.1.7

3.1.8

AbGcontoTHas  Temmeparypa Kak  Mepa
CpPEeIHEW KMHETUYECKON DHEPIUH TEILIOBOTO
nBYKeHMs yactul rasa. [lxana remneparyp

KenbpBuna

VpaBuenue Knaneiipona — Menpaeneena.

3akoH JlanmbToHa

l'azoBbie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: n30TepMa,

n30xopa, u3obapa

3.1.9

3.1.10

321

TexHuyeckue  ycTpOWCTBA:  TEPMOMETP,

OGapomerp

[Ipaktuyeckue pabotel. M3mMepeHne mMacchl
BO31yXa B KJIACCHOM KOMHAre.
Uccnenosanue 3aBUCUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL ~ Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHU
TepmoauHamuueckas cucreMa. BHyTpeHHs s

OHEPIUid TepMOHHHaMH‘IGCKOﬁ CHUCTEMBI U

CoCcoObI €€ N3MEHEHUS

3.2.2

Konnuectso TEIIOTHI u pabora.
BryTtpennss SHEPIus OJIHOATOMHOTO

NACAJIBbHOIO ra3a

3.2.3

Bunel temnonepenaun: TEIIONPOBOJHOCTD,
KOHBEKIIMs, H3iIydeHue. TermtoémMKkocThb
Tena. YAenpHas TEIUIOEMKOCTh BELIECTBA.
Pacuér  konmuuecTBa  TEMJIOTHI  MpH

TCIUIonepeaadc

3.2.4

[TepBrrit 3aKOH TEPMOAUHAMUKH.

[Ipumenenne IIEpBOro 3aKOHA




3.3

TEPMOAVMHAMHKHU K usompouneccam.

I'paduueckas uaTEpIIpeTais paboThl raza

TernoBble MamuHbl. [IpUHIMIIBI AEHCTBUS

TEIUIOBBIX MaIlIHH. [IpeobpazoBanus
SHEPTrUU B TEIJIOBBIX MallliHaX.
3.2.5
Koaddurnment nonesnoro aeicTeus (manee
— KIIJ) rermosoit mamuuel. Hukn Kapuo u
ero KIIJI
Bropoit 3aKO0H TEPMOJIUHAMUKH.
398 HeoOpaTtumocTs mpolieccoB B MPUPOJIE.
o TemoBele  aBUraTenu.  OKOJIOTHYECKHE
MPOOJIEMBI TETIOIHEPTETUKH
TexHuueckue  ycTpoWcTBa:  JIBUraTellb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOIUIBHUK, KOHTUITUOHED
328 IIpaktueckue paboTHI. H3mepenne

YAEIBHON TEMITOEMKOCTH

AT'PETATHBIE COCTOSAHNWA BEILECBA. ®A30BbIE
ITEPEXO/IbI

[TapoobpazoBanue u KOHJIcHCAaIIHus.
331 Hcnapenne m kuneHue. YenbHas TEIIOTa
napooOpa3oBaHMUsL. 3aBHCHUMOCTD

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

33.2 AOCOIIOTHAs U OTHOCHUTEINIbHAS BIIAXKHOCTD
Bo3ayxa. HacelenHslil nap

Teépmoe Teno. Kpucramnmyeckue u
333 amopdHble Tena. AHHU30TPOIUS CBOWCTB

KpuCTaJljIoB. }KI/I)IKI/IG KpucTaJlibl.

COBpCMCHHBIe MaTCpHuaJIbl

334 IInaBneHue u KpuCTaJlJIn3anus. VY nenbHas

TeruioTa miasiaeHus. Cyonumanus
3.35 YpaBHeHHE TEIIOBOTO OaaHca

336 TexHudeckue yCTpOWCTBA: TUTPOMETP U

IICUXpomMeTp, KaJIOpUMCETp, TCXHOJIOT'HMH



IOJIYUYCHHSA COBPEMCHHEBIX MAaTCpHAJIOB, B
TOM YUCJIC HaHOMATCPpUAJIOB, n

HAaHOTCXHOJIOI'MHU

3.3.7

[IpakTuueckue paboTHI. H3zmepenue

BJIAJKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

412

DnekTpu3anusi Tela. OJEKTPUYECKUA 3apsij.
JIBa BUa SIEKTPUUYECKUX 3apsI0B
[IpoBoaHMKH, TUDJICKTPUKU u

MOJIYIIPOBOAHUKHU

413

3aKoH COXpPaHCHHA JICKTPHICCKOI'O 3apAaaa

4.1.4

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

Onextpuueckoe mnone. HanpsxéHHocTh
ANIEKTPUIECKOTO TOJIS. [MpuHIMI
cynepno3unuu. JIuHUM ~ HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Tlorenuuan. Pa3HoCTh MOTEHIIHMATIOB

HpOBO}IHI/IKI/I N JUBJICKTPUKHU B IMMOCTOAHHOM
QJICKTPUYCCKOM  TIOJIC. I[I/IBJ'ICKTpI/I"ICCKaH

IMPOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpA.

DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

TexHuueckue yCTpOWCTBA: BIEKTPOCKOIL,
ANEKTPOMETP, IEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTEP

[IpakTnueckue paboTHL. N3smepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

NOCTOSHHBIN JTEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

421

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSAHHOI'O




4.2.2

4.2.3

4.2.4

OJICKTPHUYCCKOI'0 TOKa. HWcTtouHHKHM TOKA.

Cuia Toxka. [TocTossHHBIN TOK

Hanpsbxenue. 3akon Oma a1 ydacTka 1enu
DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ACIbHOE
COMPOTHUBIICHUE BEILIECTBA
[TocnenosarensHOE, napajuIeIbHOE,

CMCHIAHHOC COCANHEHUC ITPOBOIHUKOB

4.2.5

4.2.6

4.2.7

Pabora »snexkrpuyeckoro Toka. 3aKOH
Jxoyna — Jlenua

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBrxkymas cuna (nanee — DC) u
BHYTpEHHEE COINpPOTUBICHHE MCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC

4.2.8

OneKTpoHHas  MPOBOAUMOCTh  TBEPHBIX
METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMUS
METaJIOB oT TEeMIIepaTyphbl.

CBepXnpoBOJIUMOCTD

4.2.9

4.2.10

OnexTpuueckuii TOK B BakyyMme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

[TonynpoBoaAHUKH. CobcTBeHHas u
MIpUMECHas MIPOBOJIUMOCTh
MOJYTPOBOIHUKOB. CgoiicTBa p-n

nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI
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QHCKTpI/I‘leCKI/Iﬁ TOK B SJICKTPOJINTAX.
SHGKTPOJ'H/ITI/ILIGCKEUI JUCcoanus.

DneKTpoan3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIN
paspsa. Paznuunbie TUTIBI
CaMOCTOATENIBHOTO  paspsaa.  MoyHusL.

IIna3zma

4.2.13

TexHudeckue  yCTpOMCTBA:  aMIepMETp,

BOJIBTMECTP, PEOCTAT, HUCTOYHUKHU TOKa,



3JIEKTPOHArpEBATEIbHBIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP CONPOTHUBJIEHUS, BAKYYMHBIN
MO, TEPMHUCTOPI U (OTOPE3UCTOPHI,

HOJ'Iyr[pOBOI[HI/IKOBHﬁ JAU0J, raJlbBaHHUKa

[IpakTrueckue paboTHI. N3yuenue
CMEILIaHHOT'O COEAMHEHUSI PE3UCTOPOB.
4.2.14 N3mepenne DJIC uncTOoyHMKA TOKa M €ro

BHYTPEHHETO conpoTtuBieHus. Habmonenue

OJICKTPOJIM3a

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIA YYEHUKA

Msakuwes I.A., bByxoBuLeB
B.B., Cotckuni H.H.; noa
pegakumen MNapdpeHTLeBON
H.A.

AKumoHepHoe 00LecTBo
10 «N3gaTenbCcTBO
«lMpoceeLueHne»

1.3.9.1.1. dunamka

METOINUYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA
bank 3amanuii Jy1st TEKYIIETo OIEHUBAHUS IO YI€OHOMY

MpeIMETY



«Dusukay. OcHoBHOE o01Iee oOpazoBanue / A.A. Skyra, E.JI.
Kouepruna,

H.A. 3arpanunyunas ; oz pen. JI.A. Ilapmrytunoii. — Mocksa :
OI'bHY «MHCcTHUTYT

cozepkaHusl U METoI0B 0OydeHus», 2024. — 107 c.
[Ipaktuueckue (mabopaTopHbIe) paOOTHI MO y4eOHOMY MPEIMETY
«DusuKay.

OcHoBHOe o6111ee oOpazoBanue. CpeaHee oliee 0Opa3oBaHUE :
yueOHoe nocodue

/ ¥O.B. Crapokypos, A.A. Skyra, H.I'. XKnanosa ; mox pen. JILA.
[TapmryTuHO#. —

Mocksa : ®I'GHY «MHCTUTYT coepKaHusl 1 METOIOB
oOyuenus», 2024. — 28 ¢

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bubanoreka IIOK
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