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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHSI Ha YPOBHE CpEAHEro oOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMINK TpernofaBaHus ydeOHoro mpeamera «Dusnuka» B 00pa3zoBaTelbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHue mporpaMmbl 10 (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HKe Ha 0230BOM YpPOBHE HAa OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS NPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.



B ocHOBy kypca (u3MKu i YpOBHS CpPEIHEr0 OO0Iero oOpa3oBaHHUs
MOJIOKEH PAI HUACH, KOTOpPbhle MOXKHO paccMaTpuBaTh Kak TMPUHITUIBI €T0
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEUIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOJIb30BaHUE
TYMAaHUTAPHOTO TMOTCHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHSI
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHus SBISIOTCS (U3UUecKkue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CUCTeMHO-IeSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexkIe
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
TIPEJIOKCHHBIX THITOTES.



bonpmoe BHWMaHWE YIENSETCS PEMICHUI0 PAcYETHBIX W KauyeCTBEHHBIX
3agayd. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJjaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (QU3MKU JTOKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECNeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCIICIOBAaHMSI M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlabopaTopHoe 000pyIOBaHUE I YYEHUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PoONM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.



JlocTrkeHUe 3TUX IeJiel o0ecreuynBaeTcss pelieHUeM CISAYIONNX 3a/1a4 B
mpoliiecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUs:

npuoOpeTeHrue  CUCTeMbl  3HaHMM 00  o0mmx  (u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsX, BKJIIOUast MEXaHUKY,
MOJIEKYJISIPHYIO  (DU3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI aCTPO(DU3HKH,

dbopMupoBaHHE YMEHUW TNPUMEHATh TEOPETUUYECKHE 3HAHUA JJIs
OOBsICHEHMsSI (PU3MYECKHX SBICHUH B TMPUPOAE U [ TNPUHATUSA
IPAKTUYECKUX PELICHUN B IOBCEAHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C SBHO 3aJaHHOMN
¢u3nyeckoil Mojenplo, 3anad, I[O0APa3yMEBAIOLINX CAMOCTOSTENLHOE
co3lianue (hpu3ndeckoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33/1a4H;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

OBIIQJICHNE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM N7l pa3BUTHSL YMEHUN IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.



COJEPXXAHME OBYUYEHUA
10 KITIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TeOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHbIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTe€pUaibHOW TOUYKH, UX MPOCKIMW Ha OCH CHUCTEMbl KOOPAMUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH 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.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXKEHUS U cria TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI Tra3oB, XKHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH /JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEalbHOrOo  Tra3a.  Buaesl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccam. ['padudueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejaa MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT 1Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMNBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULINU ANEKTPUUECKUX Tonel. JIMHUKU HanpsiKEHHOCTU SJIEKTPUYECKOTO
oJIsl.

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

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajgbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHUEM MEXAaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TEeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allid OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

- cOpPMUPOBAHHOCTh TPAXAAHCKOM MO3ULKUKM OOYYaIOIIETOCsd Kak
aKTUBHOT'O U OTBETCTBEHHOIO YJIEHAa POCCUICKOTO OOIIECTBA;

- TPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUUECKHUX IIEHHOCTEM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B  HMHTEpecax
IPaXKJIAaHCKOTO  OOIeCTBa, Y4YacTBOBaTh B CaMOYMpABJICHUU B
oOpa3zoBaTeILHON OpraHu3alliu;

- YMEHHME B3aMMOJEHCTBOBATh C COIUAJIBbHBIMA HWHCTUTYTaMU B
COOTBETCTBHH C MX (PYHKIIUSIMHU U Ha3HAUCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU M BOJIOHTEPCKOU IS TEIHLHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

- c¢(OpPMUPOBAHHOCTh  POCCHUMCKON  TI'PaXTAHCKOM  HMJICHTUYHOCTH,
MaTpUOTU3Ma;

- IICHHOCTHOE  OTHOIIEHWE K  TOCYJAapCTBEHHBIM  CHMBOJIAM,
JIOCTUKEHUSIM POCCUMCKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

- ¢(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HaHUA, ATUYECKOTO
MOBEICHUSI;

- CHOCOOHOCTH OIIGHMBATh CHUTyallUl0 W TPUHUMATh OCO3HAHHBIC
pelleHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJIE B JIEATEIBHOCTH YUYEHOTO;

- OCO3HAHUWE JIMYHOTO BKJIaJIa B MOCTPOEHNUE YCTOMYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:



- ACTETMYECKOE OTHOILIEHHE K MHPY, BKJIIOYas 3CTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE;
5) TpyA0BOT0 BOCIIUTAHUSI:

- HHTEpeC K pa3audHbIM chepaM MpoPecCHOHATBHON AESITENbHOCTH, B
TOM 4YHUCJI€ CBS3aHHBIM C (DU3UKOW U TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIA BBIOOp Oyaymiedr mpodeccun W pean30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpPa30BAHHIO B
00nacTi GU3HMKHU Ha MPOTSHIKEHUU BCEU KU3HH,

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

- chopMupoBaHHOCTH AKOJIOTHYECKOMN KYJIBTYPBHI, OCO3HAHHE
TII00abHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM;

- IUIAHUPOBAHUE U OCYIIECTBJIEHUE NEHUCTBUI B OKPYXKAIOILIECH cpelie Ha
OCHOBE 3HAHUS LIEJIEl YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA;

- pacIIUpEeHHE OMbITa JESITEIBHOCTH AKOJOTHYECKON HaINpaBICHHOCTH
Ha OCHOBE UMEIOIIUXCS 3HAHUU 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

- c(hopMUPOBaAHHOCTH MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

- OCO3HaHHUE IIEHHOCTH HAayYHOM JIE€SITEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHUs: (PU3MKU OCYIIECTBISATh MPOCKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENIbHO  (OPMYJIHMpPOBAaTH U aKTyaJlU3UpOBATh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIPENENATh LENU ACATEIbHOCTH, 3a1aBaTh MapaMeTpbl U KPUTEPUU UX
JIIOCTUKEHUS,

BBISIBJISITH ~ 3A4KOHOMEPHOCTA UM NIPOTUBOPEYHUST B  PaCCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIAaH PEIICHHS MPOOJIEMbl C y4ETOM aHaiIM3a MMEIOIIUXCS
MaTepUalbHbIX U HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBBI B JIESITEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATH PUCKH TTOCIICICTBUM JIESATEIIBHOCTH;

KOOPJAUHUPOBATH U BBHITIOIHATH paOOTy B YCIOBUSIX PEaIbHOTO, BUPTYATIHLHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.



Bba3oBnlie ucciiegoBaTe/ibCKUe 1eCTBHUA:

BJIQ/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH M METOJAMHU
duznyecKoil HayKu;

BJIAJICTh HaBbIKAMH Y4eOHO-HCCIIeI0BATEIbCKON U MPOEKTHOM NS TETLHOCTH B
obmactd (GU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY
MOWCKY METOJOB peIIeHUs 3afad (U3NYECKOTO COAEp KaHUs, MPUMEHEHHUIO
Pa3IMYHBIX METOIOB MO3HAHUS;

BIaJCTh BHUJIAMH JESATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEpIpETald, NPEoOpa3oBaHUIO M MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTyallUsiX, B TOM 4YHUCJIE TPU CO3JaHUH YYEOHBIX IMPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITH NPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpPOBaTh 3ajaudy,
BBIJIBUTaTh TUNIOTE3Y €€ pellleHUs, HAXOUTh apryMEHThI JJIs 1I0Ka3aTelbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;
aHAJIM3UPOBATh TMOJIYYCHHbIE B XOJE€ PEIICHHsA 3aJaud  Pe3yJbTaThl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYIMpPOBaTH COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHON
JEsITeIbHOCTH, B TOM YHCJIE IPU U3YUEHUU (DU3BHKY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCHTh 3HAHUA 1O (U3MKEe B MPAKTHUECKYI0 00IacTh
KHU3HEAESTEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, PEAJiaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMHU MOJy4eHUs HHOOpMauu (HU3NUSCKOTO COACPKAHUS M3
HMCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBJSATH MOMUCK, aHAJIMU3,
CHUCTEMATHU3AIMI0 U UHTEpIIpeTalno UHGOPMAIMU PAa3IUYHBIX BUIO0B U (HopMm
MPEJCTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUY;

HCIIOJB30BaTh  CpPEJICTBA  HMH(POPMAIIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B pelIeHUn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/7a4 C COOJI0JICHHEM TPeOOBaHUM IPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECypcocOepeKeH s, TPABOBBIX U ITUUECKUX HOPM,
HOPM HH(OPMAIIMOHHONW 0€30IaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHUS B PA3IMUHBIX (popMaTax ¢ yaéToM
Ha3HauYeHUs WHPOPMAIMK W IIEJIEBOM ayJUTOPUHU, BBHIOMpPAs ONTUMAIIbHYIO
dbopmy NpeacTaBiICHUs U BU3yaTU3aIUu.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIATh OOIIeHWEe Ha ypokax (U3MKM ©U BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacrno3HaBaTh IPEANOCBUIKA KOHQIMKTHBIX CHTyallud W CMSI4aTh
KOH(JIMKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh W UCHOJb30BaTh NMPEUMYILIECTBA KOMAaHAHOM U MHJIWBUIYaJIbHON
paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUH C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh LEIM COBMECTHOM  JESATENbHOCTH, OpPraHu30BBIBATH U
KOOPAMHHUPOBATH ACUCTBUS MO €€ TOCTUKEHUIO: COCTABIIATH IUIaH ACHCTBUIA,
pacnpenensaTh pojau ¢ y4éTOM MHEHUH YYaCTHHUKOB, 00CYXJaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJIaJa W KAXKIOTO YYaCTHUKA KOMAHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUAEH C TO3ULUU HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IUUHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JAcTH
(GU3NKKM YW aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4H;
CaMOCTOSITENIbHO COCTABJISATh IJIaH PEHICHUS PAacuETHBIX M KadeCTBEHHBIX
3aja4, TJIaH BBIMOJTHEHUS TMPAKTUYECKOW pabOThI ¢ YYETOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;
JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;
pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;
JefaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;
OIICHUBATh IPUOOPETEHHBIN OTIBIT;
CIIoCcOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIINHA B 00JaCTH (HU3UKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTb OLCHKY HOBBIM CHUTYyallUsIM, BHOCHUTL KOPPEKTHBBI B ACATCIBbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbLTATOB LCIISIM,



- BIIQJIeTh HaBBIKAMU MTO3HABATEIHHON pe(IEeKCHN KaK OCO3HAHUS COBEPIITAEMbIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

- HCIOJB30BaTh NPHUEMBI PEQIICKCUU MJIsi OLICHKH CUTYyallud, BHIOOpAa BEPHOTO
penieHus;

- yMeTh OlLIEHUBaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHUKCHHUIO;

- TNPUHUMATh MOTHUBBI W apPryMEHTHl JAPYIHX TMPU aHajJu3e pe3yIbTaToB
e TEeIbHOCTH;

- NpPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

- NpPUHUMATh MOTHUBBI W apPryMEHTHl JpPYIMX T[pU aHaju3e pe3yIbTaToB
NEeSATEeTLHOCTH;

- TMPU3HABATh CBOE MPABO W MPABO JIPYTUX HA OITHOKH.

- B mpouecce ToCTMXEHUS JTMUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI 10
bu3uKe A YpPOBHSA CpeaHero oOIero oOpa3oBaHHS Yy OOydYaroOUIUXCs
COBEPIIICHCTBYETCS AMOITMOHATEHBIN WHTEJUICKT, MIPEAIOJIarafo A
c(hOpMHUPOBAHHOCTb:

- CaMOCO3HAHHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAILHOE
COCTOSIHUE, BHJIETh HAIpaBIEHUS Pa3BUTHS COOCTBEHHOW HSMOIMOHAIBHON
cdepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpPETYJIMPOBAaHMS, BKJIIOYAIOIMIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCI K
OMOIIMOHAJILHBIM HU3MEHEHHSIM U TPOSABIATh THUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

- BHYTpPEHHEH MOTHBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JIOCTHKCHHIO IIeNId U
yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMS W3 CBOUX
BO3MOKHOCTEH;

- OMIIaTUH, BKIIOYAOIIEH CIMOCOOHOCTh MOHUMATh IMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TPH OCYHIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

- COITMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kiacce mpeameTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:
- JIEMOHCTPHUpPOBATh Ha NpHUMEpPax poib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MUpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;



YUUTBHIBAaTh TPAHULIBI TMPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJENCH:
MaTepualbHas TOYKA, MHEpLHAJbHAs CUCTEMA OTCUYETA, aOCOIIOTHO TBEPIOE
TE€J0, WJICAJbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TeE,
TOUEYHBIN AJIEKTPUUECKUM 3aps] IpU PELICHUN PU3NYECKUX 33]1a4;
pacrno3HaBaTh (PU3NYECKUE SIBJIEHMSI (IIPOLIECCHI) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYISIPHO-KMHETHYECKOW TEOPUU CTPOECHHS BEILECTBA
U D3JEKTPOJAMHAMHUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJHMHENHOE
JBUKEHHE, CBOOOJHOE MaJeHUE TeJl, ABMXKEHHUE I0 OKPY)KHOCTH, WHEPLHUI,
B3auMmozeiictBue Ten, Jaudp@y3us, OpPOYHOBCKOE JIBUKEHHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX TeJ, M3MEHEHHE O00bEMa Tela INpU HarpeBaHUU
(OXJMaXeHUN), TEIIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHACHCAIUs, IJIaBJICHUE,
KpUCTaJUIM3alMsl, KUIIEHUE, BIAXHOCTh BO3/yXa, MOBBIIICHUE JABIECHUS ras3a
IPU €ro HarpeBaHUU B 3aKPBITOM COCYyHIE€, CBA3b MEXIYy NapaMeTpaMu
COCTOSIHUSA ra3a B U30MPOLECCAX, MEKTPU3ALNS TEJ, B3aUMOJECHCTBUE 3apsI0B;
ONKCHIBATh MEXAHUYECKOE JBHKEHHE, HUCIOJIb3ys (PU3MUYECKHE BEIMYHMHBIL:
KOOpJIMHATa, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KWHETUYECKas  JHEeprus, IOTEHUUaJIbHas  JHEprus,
MexaHuyeckas paboTa, MEXaHHYeCKas MOIIHOCTh; IPU OMHCAHUU IMPABUIIBHO
TPAKTOBaTh (PU3MUECKUN CMBICT HMCIIOJb3YEMbIX BEIMYMH, UX O0O3HAUYEHUS U
€AMHUIIbI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLIME JAaHHYIO (DU3UUYECKYIO BETMUUHY
C IPYTUMH BEJIMYUHAMU;

ONMCHIBATh HM3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBIICHUSA,
UCHOJNIB3Ysl (PU3MYECKUE BEJIWYMHBL JaBJICHUWE Ta3a, TeMmIepaTypa, CpeaHsis
KHMHETHYECKas SHEPIHUs Xa0THYECKOIO JBUKEHUS MOJIEKYI,
CPEIHEKBaJpaTUYHAsA CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSA
sHeprusa, paborta raza, KOIP(GUIHMEHT TOJIE3HOTO JEHCTBUS TEMJIOBOIrO
JBUTATENs; TPU ONUCAHUM MPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U E€AMHHUILIbI, HAXOIUTH (HOPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAM;
ONKCHIBATh W3YUYEHHBIE BJIEKTPUUYECKUE CBOIMCTBA BELIECTBA U JJEKTPUUYECKUE
ABJIEHHUST (TIPOLECChI), MCHOJB3Yysd (U3UUECKUE BEIMYUHBI: AJIEKTPUUYECKUI
3apsl, JJEKTPUYECKOE I10JI€, HANpPsLDKEHHOCTHh NOJIA, MOTEHLHAN, Pa3HOCThb
NOTEHLMAJOB; MpPU OMUCAHUM NPABWIBHO TPAKTOBATH (PU3UUYECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHUS U €AMHUIII, YKa3bIBATh (HOPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;
aHaJIM3UpOBaTh (PU3UYECKHE TPOLIECChl U SBJICHUS, UCHONB3YS (PU3MUecKue
3aKOHBl M TPUHIUIBI: 3aKOH BcemupHoro tsrotenus, |, |l u |1l 3akonbI
HproTOHA, 3aKOH COXpaHEHHs MEXaHUYECKOW HHEPruu, 3aKOH COXPaHEHUs
UMITYJIbCA,  OPUHIMI  CYNEPHO3UIMH  CWJI, MNPUHIOUI  paBHONpaBUs



WHEPUUAIbHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHUS BEIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKON SHEPruu
TEIJIOBOTO JIBUYKEHUS MOJIEKYJ C a0COJIFOTHOW TEMIEPATypOWd, NEPBBIA 3aKOH
TEPMOJMHAMHKH, 3aKOH COXPAaHEHMS JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa,
IIPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTEMAaTHUYECKOE
BBIp@XEHHUE U yCIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIIBI JCUCTBHUS MAIWH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3idyaTh yCIOBUS HMX OE€30MacHOrO HCIOJb30BaHUSA B
MOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIEPUMEHTHl IO MCCIEIOBAHUI0 (PU3UYECKUX SBJICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUH, IIPU 3TOM
dbopmyIupoBaTh MpoOJIeMy/3a1ady W THUIOTE3Y YYeOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYJAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IHI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIUYUH, MPU
3TOM BBIOMPATh ONTUMAJIBHBIN CIOCOO M3MEPEHHS U UCIIOJIb30BAaTh U3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHM  BEJIMYMHAMHU  C
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBATh PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEIUYHMH B
BU/JIE TAOJIUILL U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;
coOII0/IaTh TpaBmiia 0€30MacHOTO TpyJa MpU MPOBEACHUHM HCCIEIOBAaHUN B
pamMKax y4eOHOro HKCIEpPUMEHTa, Y4EOHO-HCCIIEN0BATENbCKON U MPOEKTHOU
JNEATEIBHOCTH  C  HUCIOJb30BAaHUEM  U3MEPUTENBHBIX  YCTPOWCTB  H
71a00paTOPHOTO 000PYAOBAHUS;

peuaTh pacu€THbIe 3aJ]a4M C SIBHO 33JJaHHON (PM3HUECKOU MOJIENbIO, UCIIOJIb3YSI
¢dbu3nUecKkue 3aKOHBI M TPUHIMIBI, HAa OCHOBE aHajiM3a yCIOBUS 3aJaud
BBIOMpaTh (PU3MYECKYIO MOJCHIb, BBIACHATh (U3UUYCCKUE BEIUYUHBI H
bopMyIbl, HEOOXOAUMBIE ISl €€ pEelIeHUs], TPOBOJUTh PacUEThl U OILICHUBATH
peaIbHOCTh MOTYYEHHOTO 3HaYeHUsl (PU3NUECKON BEIMYHHBI;

penaTh KaueCTBEHHbBIE 33/1aud: BBICTPAUMBATH JIOTMUECKH HENPOTHBOPEUYHUBYIO
LIEMOYKY PAaCCyKIEHUI C ONOPOM Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCECKHC ABIICHUS,

UCIIOJIB30BaTh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE MH(DOpMALIMOHHBIE
TEXHOJOTUU IS  TIOMCKAa,  CTPYKTYpUpPOBaHUS,  HMHTEPOpPETAUU U
MPEACTaBIICHUS Y4eOHOU M HAyYHO-TIOMYJISIPHONM HH(POPMAIIUU, TTIOTYYEHHON U3
pPa3IMYHBIX  MCTOYHUKOB, KPUTHYECKH  aHAJIM3UPOBATH  MOJYyYaEMYIO
uH(pOpMaITHIO;



MPUBOAUTH MPUMEPHI BKIAJA POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOMIErO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA 10 (PU3UKE B MOBCEAHCBHOW KU3HU JIJIS
oOecriedeHrs: OE30MaCHOCTH MPH OOpaIeHUH ¢ MPHOOpaMU M TEXHUYECKHUMHU
YCTPOWCTBaMH, [JI1  COXpPAHEHHUS 3II0POBbSI M  COOJIOJAEHUS  HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpeie;

paboTaTh B TpyNNe C BBIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh PA0OTy TPYIIBI, PAllMOHAIBLHO PACIPEACIATh OO0SI3aHHOCTH H
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBAaTHO
OIICHWBATh BKJIAJ KaXIOro W3 YyYaCTHUKOB TPYHIbl B  PEIICHUE
paccMaTpuBaeMoM MPoOJIEMBL.
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oOpa3oBaTe/ibHbIE

pecypchbl

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c32e2

Pons u mecto
($u3UKH B
(dbopMUpoBaHUH
COBPEMEHHOM

2 Hay4HOU
KapTUHBI MUDA, B
MIPAaKTUYECKOU
NeSITeIbHOCTH
monen

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c33e6



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

Mexanuueckoe

JIBHKCHHE.
OTHOCUTEIHHOCT
b bu6nunorexa LIOK
MEXaHHYECKOTO https://m.edsoo.ru/ff0
JIBHOKECHUS. ¢3508
[Tepememnienue,
CKOPOCTb,
YCKOpEHUE
PaBHOMepHOE bubnmoreka [JOK
MPAMOJIMHEHHOE https://m.edsoo.ru/ff0
NIIBIKEHHE 3620
PaBHOyCKOpEHHO
. bubnnorexa [{OK
N https://m.edsoo.ru/ff0
MPSMOJIMHEHHOE 372
JIBHDKCHUE
CBoOopaHoe
nmajeHue. bubnunorexka LIOK
Yckopenue https://m.edsoo.ru/ff0
CBOOOTHOTO c39cc
aJICHUS
Kpusonnnueiinoe
JBMOKCHUE.
TBuKene bubnuorexa [JOK
N https://m.edsoo.ru/ff0
MaTepuaTbHOM c3ada
TOYKH 110
OKPY>KHOCTH
[TpuHIMI
OTHOCUTEIBLHOCT
u I'anunes.
VHepimabHbie bubmmoteka IIOK
https://m.edsoo.ru/ff0
CHCTEMBI c3bes
oTcYeTa.

[TepBblii 3aK0H
Hprorona

Macca Tena.
Cua. [IpuHnun
CYTIEpPIIO3UIINHI
cui. Bropoit
3akoH HproToHa
TUISL
MaTepHalbHOU

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c3be8



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

TOYKH

Tpetuii 3akoH
Hrrotona g

bubnunoreka LIOK

10 https://m.edsoo.ru/ff0
MaTepualbHBIX c3bes
TOYEK
3aKkoH
BCEMHUPHOTO
Tarotenus. Cuia bubnunoreka LIOK
11 TSIKECTH. https://m.edsoo.ru/ff0
ITepBas €3d00
KOCMHUYecKast
CKOPOCTb
Cuna
bu6nmoreka [IOK
12 ;]Hp YroeTH. https://m.edso0.ru/ff0
akoH ['yka. Bec 3018
Tena
Cuiia TpeHusl.
Koadpdurment
Tpenus. Cuiia bubnuoreka [IOK
13 COIIPOTHBIICHUS https://m.edsoo.ru/ff0
MIpU IBUKEHUU c3f76
TeJla B )KUJIKOCTH
WJIU Ta3e
[ToctrynarenbHoe
Y BpamiaTesbHOe
JIBIOKCHUE
aOCOJIFOTHO
TBEPIIOTO Tela. bubnmnoreka HOK
14 https://m.edsoo.ru/ff0
MoOMEHT CUJIBI.
c4la6
IInedo cumsl.
YcnoBus
paBHOBECHs
TBEPAOIO Tena
Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBbI
MaTepUaIbHbIX bubmuorexa [IOK
15 To4ek. iMmmyibe https://m.edsoo.ru/ff0

CHJIBL. 3aKOH
COXpaHEHUS
HMITYJIbCA.
PeakTuBHOE

c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

JIBIDKEHHE

16

PabGora u

MOIIHOCTBb CHJIBI.

Kunernueckas
SHEPTUst
MaTepuaibHON
Touku. Teopema
00 U3MEHEHHH
KHHETHYECKON
SHEpPruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c4502

17

ITorennmanpHas
SHEPTHs.
ITorennuansHas
SHEprus ynpyro
nehopMUpOBaHH
Ol IPY>KUHBI.
IloTeHnuansHas
SHEpTHUs Tela
BOJIH3HU
MMOBEPXHOCTHU
3emiu

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c46la

18

ITorenmmanpHbIC
Hu
HEMOoTEeHITNAIbH
ple cuiibl. CBA3b
paboThl
HEeMOoTeHIMAIbH
BIX CHII C
U3MEHEHHEM
MEXaHHUUYEeCKOM
SHEpPruu
CHCTEMEI TEIL.
3aKkoH
COXpaHEHUS
MEXaHHUUYEeCKOM
JHEpPruu

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c478c

19

JlaGoparopHas
paborta
«HccnenoBanne
CBSI3U pabOTHI
CHJIBI C
M3MEHEHHEM



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

MEXaHUUEeCKOM
SHEpPIruH TeJla Ha
puUMepe
pacTsHKeHUs
PE3UHOBOIO
KTyTay

20

21

KontposbHas
pabora 1o Teme
«Kunemaruka.
Jnnamuka.
3aKOHBI
COXpaHEHUs B
MEXaHUKE»

OcCHOBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOMN
TEOPHH.
BbpoynoBckoe
NBIKEHHE.

Huddy3us

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c4b74

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c4dc?2

22

23

24

Xapakrep
JIBYOKCHUS U
B3aNMOICHCTBUSI
JaCTHI]
BEIIIECTBA.
Mopenu
CTPOEHUS Ia30B,
JKUAKOCTEH U
TBEPABIX TEJ

Macca monexya.
KommuectBo
BEIIECTBA.
ITocTostnaas
ABoraapo

Temuiosoe
paBHOBECHE.
Temneparypa u
€€ u3MepeHue.
[Ixama
TeMneparyp
Henscus



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

25

W aeanpHblii a3
B MKT.
OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c4fde

26

27

28

AOcomoTHas
TeMIeparypa
KakK Mepa
cpeaHen
KHHETHYCCKOM
SHEPTHH
JBHKECHUS
MOJICKYJI.
YpaBHeHue
MeHnpeneeBa-
Knaneiipona

3akoH
JlanpTOHA.
T"a30BEIe 3aKOHEI

JlaGopaTopHas
paborta
«HUccnenoBanue
3aBUCHMOCTH
MEXITY
napameTpamu
COCTOSIHHS
Pa3pexKEHHOTO
raza»

bubnunoreka LIOK
https://m.edsoo.ru/ff0
chblle

29

H3onporeccer B
UeaIbHOM ra3e
" ux
rpagudeckoe
IpeJCTaBIeHNE

bubnmorexa LIOK
https://m.edsoo.ru/ff0
c570e

30

BryTtpennss
SHEPTUs
TePMOIMHAMUYE
CKOM CHUCTEMBI U
CITIOCOOBI €€
H3MCHCHHS.
KomnuectBo
TEIJIOTHI U
pabora.
BryTtpennss

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

SHEprus
OJTHOATOMHOTO
U7EaNIbHOIO rasa

bubnunorexa LIOK
Bunnr
31 . ene https://m.edsoo.ru/ff0
TeIUIoTnepe1aun 5036
VnenpHas
TEIJIOEMKOCTh
BEILIECTBA.
KoIniectso bu6nmorexa [IOK
32 https://m.edsoo.ru/ff0
TEIUIOTHI PU 5036
Terionepeaaye.
AnnabaTHBIA
poIiecc
[IepBbl1it 3aK0H
TEPMOJUHAMUKU bubnuoreka [IOK
33 U €ro https://m.edsoo.ru/ff0
MIPUMEHEHHUE K chefc
H30IpoIeccam
HeobparumocTs
IIPOLIECCOB B bubnuoreka [IOK
34 MIPUPOJE. https://m.edsoo.ru/ff0
Bropoii 3akoH 6230
TEPMOAMHAMUKH
[TpunIMn
neficrsns u KITT bu6nunorexa LIOK
35 . https://m.edsoo.ru/ff0
TEIUIOBOU
c600a
MAIIIUHBI
36 [uxn Kapuao n
ero KIIJI
OKOJIOTHYECKHE
37 poOIeMbI
TETJIOPHEPTeTHK
51
O06o0maromuii
YPOK
but6mmoreka [IOK
«MomnekynsipHast
38 o 0 https://m.edsoo.ru/ff0
n3uka. OCHOBBI 6938
TEPMOTUHAMUKH -
»
39 KoHnTponbHas bubnuoteka [IOK

pabota o Teme

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MonexyispHas
¢usuka. OCHOBBI

c6a50

TEPMOJIUHAMUKHU
»
[TapoobpazoBan
He u bu6nmorexa [IOK
40 KOHICHCAITHSI. https://m.edso0.ru/ff0
Hcnapenue u c63b6
KHUIICHHE
AOconroTHas 1
OTHOCHTEJIbHAS
BIAKHOCTE bu6nmmoreka [IOK
41 BosIyXa https://m.edsoo.ru/ff0
' c64d8
Hacpiiennnrit
nap
TBépnoe Teno.
Kpucrammmaeck
re 1 aMop(QHbIC
Tela.
AHuzoTponus bubmmoreka [JOK
42 CBOICTB https://m.edsoo.ru/ff0
KpHUCTAJIJIOB. c65f0
Kunkme
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KPUCTAJTU3AIUS
. VenbHas bubmuoreka [IOK
43 TerToTa https://m.edsoo.ru/ff0
€6708
TIJIABJICHUS.
Cybnumarus
VYpaBHeHue bubnnorexa [JOK
44 TEIJIOBOTO https://m.edso0.ru/ff0
Oaytanca 6820
OnexTpusanus
Te.
. bubnunorexa LIOK
DNEeKTPUIECKHUI
45 sapsn. Jpa Bia https://m.edso0.ru/ff0
cébcc
ANMEKTPUICCKUX
3apsI0B
46 [TpoBonHUKY, bubnnoreka IIOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

AUSJICKTPUKU U

https://m.edsoo.ru/ff0
cbbhcc

MIOJIYTIPOBOTHUK
H. 3aK0oH
COXpaHEHUs
AIEKTPUIECKOTO
3apsa
BzaumopeiicTBu
€ 3apsi10B. 3aKOH
bubnunorexa LIOK
Kynona.
47 . https://m.edsoo.ru/ff0
ToueuHbIH
. coeced
ANEKTPUICCKUI
3apsn
Hanpsioxénnoctb
AIEKTPUIECKOTO
nosist. [IpuHnun bubmmoreka [JOK
48 CYIEepPHO3HUINH https://m.edsoo.ru/ff0
ANEKTPUICCKUX c6df2
noxaeu. JImaun
HANPsKEHHOCTH
Pabora cun
AIEKTPOCTATHYC
KOO OS] bubnunorexka LIOK
49 Iorex I/IaJI' https://m.edso0.ru/ff0
Halt. c6f00
PasnocTth
IIOTEHIINAIOB
[IpoBoaHMKY U
TUDJIEKTPUKHU B
AIEKTPOCTATUYE bubnmnorexa [JOK
50 CKOM TIOJIE. https://m.edsoo.ru/ff0
JusnexkTpuyecka c7018
i
MIPOHHUIIAEMOCTh
DNEeKTPOEMKOCTh bubnmorexa HOK
51 KomneHcar https://m.edsoo.ru/ff0
. Konnencarop 7126
DNEeKTPOEMKOCTh
IUIOCKOTO
bubnunorexa LIOK
KOHJICHCATOPA.
52 N https://m.edsoo.ru/ff0
p c72c0
3apSKESHHOTO
KOHJICHCATOpa
53 JIaGoparopHas



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

paborta
"N3mepenue
3JIEKTPOEMKOCTH
KoHzAeHcaropa"

54

[Tpunmn
JICUCTBUSA U
MIPUMCHCHUE
KOHJICHCATOPOB,
KOIUPOBAJILHOTO
amnmnapara,
CTPYHHOTO
MpUHTEpA.
DneKkTpocTaTuyie
CKasl 3aIluTa.
3a3zemiieHue
ANEKTpOnpudopo
B

55

56

57

DneKTpuuecKun
TOK, YCJIOBUSI €TO
CYILIECTBOBAHUSI.
ITocTosiHHBIH
Tok. Cuiia Toka.
Hampsoxenue.
ConpotuBieHue.
3akon OMa s
y4acTKa I1enu

ITocnepoBaTensH
oe,
napauieNnbHoe,
CMEIIaHHOE
COCJIMHCHHE
MTPOBOTHHUKOB.
JlaGoparopHas
paborta
«M3yuenue
CMEIIaHHOTO
COCIMHEHHS
PE3UCTOPOBY»
PaboTa n
MOIITHOCTB
AIEKTPUUYECKOTO
TOKa. 3aKOH

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c74f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

Jxoynsa-Jlenua

58

59

3axod Oma i1
MOJTHOMN
(3aMKHYTOH)
3JIEKTPUYECKON
uenu. Koporkoe
3aMbIKaHUE.
JlaGopaTopHas
paborta
«3mepenue
OJIC ucroyHnka
TOKa U €ro
BHYTPEHHETO
COTPOTHUBIICHUS

DneKTpoHHas
MIPOBOIUMOCTD
TBEPJIBIX
METaJIIOB.
3aBHUCHUMOCTD
COTPOTHUBIICHUS
METaJUIOB OT
TEeMIIepaTypsbl.
CBepxIpoBoauM
OCTb

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c7ael

60

DNeKTPUYECKHUI
TOK B BaKyyMe.
CBoiicTBa
ANEKTPOHHBIX
My4KOB

61

62

[TonynpoBoiHUK
U, UX
COOCTBEHHAs U
pUMecHast
MIPOBOJIUMOCTb.
CaoiictBa p—n-
nepexoa.
[TonynpoBoiHUK
OBBI€ IPUOOPBI

DNEeKTPpUUYECKUI
TOK B pacTBOpax
W pacruiaBax
AJIEKTPOJIUTOB.

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c82ba



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

DNEeKTpOIUTHYEC
Kast
JUCCOLIAIHS.
DIIEKTPOJIN3

63

64

65

66

67

DNeKTpUUECKU
TOK B rasax.
CaMocTOoSTEIIbH
BIA U
HECAMOCTOSTENb
HBIW paspsia.
Momnnaus.
IInazma

DIIEKTPUYECKHUE
MPUOOPHI U
YCTPOMCTBA U UX
MPaKTUIECKOE
MIPUMEHEHHUE.
[IpaBuina
TEXHUKHU
0e30macHOCTH
O060011aroIui
YpOK
«INEeKTPOMHAM
HKa»

KonTponbhas
pabota o Teme
«INEKTPOCTATUK
a. [locTosiHHBIN
BIEKTPUYECKHUI
ToK. Toku B
Pa3IMYHBIX
cpeaax»
/Bcepoccuiickas
MIPOBEpPOYHAs
pabota npu
MIPOBEJICHUU HA
OyMa>KHOM
HOCHTEIEe

PezepBHbIit

YPOK.
KoHntponbHas

pabora 1o Teme

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
c84ae

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c86fc

bubnunorexka LIOK
https://m.edsoo.ru/ff0
c88be

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
c8a8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c8ch6



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

"DneKTpoauHaM

nKa

68

Pe3epBHbIil
YPOK.
O6o0marormmii
YPOK IO TeMaM
10 knacca

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
c8f6c

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

68



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

. KacbsanoB B.A. ®wuszuka. 10 kiu. ba3oBsiii ypoBenb: yueOHuK /B.A.KacesiHoB. 4-¢
u3., crepeotun. — M.; Jlpoda, 2016. — 208 c.

. KacesnoB B.A.. ®usuka. 10 knacc: Tetpanp a1 nabopatopHbix padot - M.: Jlpoda,
2017.—-48 c.

. Kupuk, JI.A. ®usuka. 10 kiacc. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIBHBIE
pabotel — M.: Unekca, 2017. — 224 c.

. AmutpueB A.C. Kak moHSATH cioxHble 3akoHbl (¢u3ukd. 100 mpocTeiX u
yBJIEKaTEIbHBIX OMBITOB IS JeTeld u ux poautencit/A.C.amutpueB. — M.: DtepHa,
2009. - 216 c.

. EHoxoBuu A.C. CnpaBounuk no ¢usuke u TexHuke. I[locobue st ydammxcs.
M.:IlpocBemienne, 1976. - 175 c. Keccenbman B.C. ®usuka 3a
munyTy/B.C.Keccenbman. — Mocksa: ACT, 2017. — 160 .

. @u3uka. ToIKOBBINM cloBaphb MIKOJIBHUKA U cTyAeHTa: yueO.nmocooue/K.K.I'omot0HOB,
M.® . Kecamanibl, @.I1.Kecamannel, A.M.Cypeirun; nox pen. K.K.I'omoronoBa u
B.H.Ko3noBa. — M.: IIpocnekr, 2014. — 496 c.

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

. I'enpenmreiin, JI.O. ®wusuka. 10 kn. [Texcr]: YueOHuk 06a3oBOro ypoBHS IS
o0meoOpa3oBareNnbHbIX yueOHBIX 3aBeaeHuit / JI.O.I'eanenmreitn, HO.U.Quk. — 2-¢
3., - M.; Nnekca, 2005. — 288 c.

. KacesnoB B.A. Meroaudeckue peKoMeHallMy M0 UCIOJIb30BaHUI0 yueOHUKOB B.A.
KacesanoBa ®@uzuka 10 knacc, @usuka 11 knace npu uzydeHuu (UMK Ha 6a30BOM U
npoduibHOM ypoBHE. — M.: [Ipoda, 2005.

. Msxuies, I'.S1. ®uzuka: yue6. ayist 10 k. o6iieobpas. yupexaenuii / I'.S.Msikuies,
b.b.byxoBues, H.H.Corckuii. — M.: [Ipocsemenue, 2003 .- 336 c.

. Paboune mporpammer mo ¢usuke. 7 — 11 wmaccel [Tekct] /aBTOp-cocTaBUTETH
B.A.IloranmoBa. — M.: U3natensctBo «I'mobycy, 2008 — 247 c. - (OGpa3oBaTeIbHBIHN
CTaHJapT).

. Ctangapt cpennero (moJyiHoro) oo61miero oopasoanus no gusuke [Tekcr].

. ®usuka. 7 — 11 kmaccel [Tekcer]: pa3BepHyTOE TEMAaTUUECKOE TIJIAHUPOBAHUE /aBTOP-
coctaBurenb [.I".TemokoBa). — Bonarorpaza: Yuurtens, 2007.- 103 c.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HTEPHET

1. http:www.fipi.ru/view/sections/223/docs/579.html — OI'D

2. http:www.fipi.ru/view/sections/222/docs/5789.html

3. Kparkue xoncnektsl o ¢usuke. 10 - 11 KJIACC (B moMonis "3acTpsiBIINM B TyTH").
Krnacchas dusuka mis 1r0003HaTENBHBIX. [ DIEKTPOHHBIN pecypc]
/ http://class-fizika.narod.ru/10-11_class.htm

4. Ousuka. 11

KJ1acCc.

VY4eOHblE MaTepuabl.

Enunas xommekiust  1udpoBBIX

o0pa3oBaTeIbHBIX PECYPCOB [ DIEKTPOHHBIN pecypc]|
/ http://school- collection.edu.ru/catalog/pupil/?subject=30.
5. DnekTpoHHBIE 00pa30BaTEIBHBIC PECYPCHI O (PHU3UKE:

HazBanue caiita

Anpec caiita

AnHOTaLHUA

Poccuiickmit
o01meoOpa3oBaTeNsH
bIil opTan

http://experiment.edu.ru

Nudopmanmst 000 Bcex BUAaX 00pa3oBaTENbHON MPOIYKIUH U
yCIIyT, HOpPMAaTUBHBIX TIOKYMEHTaxX (BKII0Yast O(UIIHAIbHBIE TEKCTHI),
cOOBITHSIX 00pa30BaTEIbHON JKU3HH.

Enunas xonneknus
UPPOBBIX
o0OpazoBaTeNbHBIX

pecypcoB

http://school-
collection.edu.ru

B Kosekiuu npeactaBieHbl HAOOPhI ITUPPOBBIX PECYPCOB K
0O0JIBIIOMY KOJIMYECTBY YYCOHHKOB, PEKOMEHIOBaHHBIX
MuHno6pHayku PO k ucnonb3oBanuio B mkonax Poccun,
WHHOBAaITMOHHBIC Y4eOHO-METOANICCKHE pa3pabOTKH,
pa3zHo0o0Opa3HbIe TEMAaTHICCKHE U MPEIMETHBIC KOJIICKITHH, a TAKXKE
Ipyrue yaeOHbIe, KylIbTypHO-TIPOCBETUTEIHCKIE U TI03HABATECIIHHBIC
MaTepHAabL.

®DenepanbHbII LEHTP
HHPOPMALMOHHO-
obpazoBaTeNbHbBIX
pecypcos (PLIMOP)

http://fcior.edu.ru

Caiit ®LIMOP obecrieynBaeT KaTaJoru3alHIo JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB PA3IMYHOrO TUIIA 33 CUET
UCIIOJIb30BaHUSI SAMHON HH(POPMAIIMOHHONW MOJICITH METaIaHHBIX,
ocHOBaHHOM Ha crannapte LOM.

Caiit misa
mpernogaBaTesei
(hU3MKH, yIauxcs 1
UX poJuTENeH

http://www.fizika.ru

Cerogns caift — 3to 60mee 2000 ¢aitmos: yaeOHHKH, TaOOpaTOPHBIE
Y KOHTPOJIBHBIE pabOThI, TECTHI, (PAaKyIbTATHB U MHOTOE-MHOI0€

JIpyToe.

College.ru: ®usuka

http://college.ru/fizika/

BbI MOXXeTe TOCMOTPETH B OTKPBITOM JOCTYTIE YUEOHUK,
BKITIOYEeHHBIN B Kypc "Otkpritas ®uzuka" (YUEBHUK),
mopaboTaTh ¢ MHTEPAKTUBHBIMU JaVa-aniuieTaMu 1Mo PU3UKe
(MOJEJIN), orBetuts Ha Bonpockl (TECTBI). Pasnen ®PU3UKA B
HMHTEPHETE coaepxuT 0030p HHTEPHET-PECYPCOB 1O (hU3HUKE.
Oxkcnpecc-Tectbl EI'D, cratbu u HoBocTH 0 EI'D .

T"azeta «Dusnka»

http://fiz.1september.ru

l'azera «dusukax» n3aaTcJIbCKOro aoMa «HepBoe CeHTHﬁpﬂ».

®denepanbHas
3a04Hasi PU3NKO-
TEeXHHYECKasl IIKOJIa
npu MockoBcKOM
¢usnko-
TEXHUYECKOM

HHCTUTYTE

http://www.school.mipt.ru

O3PTUI paboTaer B TECHOM TBOpUECKOM coTpyaHuyectse ¢ MOTU
U IpyTUMHU 00pa3oBaTeNbHBIME yUpEKAeHUsIMU PD, peannzys
MPOrpaMMy HETIPepPBIBHOTO 00pa30oBaHus B IIeNH "IIKoIa —
YUpEeXJIEHUE JJOBY30BCKOTO JIOTIOJIHUTEIHHOTO 00pa3oBaHHs —
By3".
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Hayuno-nomynspHsrit
(uzuko-
MaTeMaTHYECKUH
KypHan "Keaut"
(ApxuB HOMEPOB)

http://kvant.mccme.ru/

[TepBblii B MUpE HAYYHBIN KYpPHAI JJI IIKOJIBHUKOB, pACCUYUTAHHBIN
Ha MacCOBOTO YUTATEIIS.

ITopTan
€CTECTBEHHBIX HAYyK:
dusuka

http://www.e-
science.ru/physics

I'naBHas 3agava paznaena GU3UKA - o6beanHuUTS 0/1EH
MHTEPECYIOIUXCs GU3NKON U PEIOCTaBUTh YUTATEISIM MaTepHaIbl
10 TEOPETUIECKON (pr3HKe.

Beenenne B http://nano-edu.ulsu.ru Codepa HAHOTEXHOJIOTHI CUUTACTCS BO BCEM MHPE KIIFOUEBOM TeMOit

HAHOTEXHOJIOTUH qutst TexHonoruii XXI| Bexka.

W3naTensCcTBO http://metodist.lbz.ru/ CaiiT MEeTOIMIECKOH CITyKOBI H31ATENBCTBA OCYIIIECTRIIACT

BMHOM. 00paTHYIO CBS3B C YUUTEISIMHU, CETEBYIO KOHCYNIbTAI[OHHYIO

JlaGopatopust MOZICPXKKY MEJaroroB Kak criamu aBTopoB Bcex YMK, tak u

3HAHU. METOAMCTAaMU U3AaTebcTBa. Ha caiite QyHKIIMOHUPYIOT aBTOPCKUE
MmacTepckue paspaborurkos YMK, B paMkax KOTOPBIX
MpeUIaraloTCs METOIUYECKUE MaTepPHAITBl aBTOPOB, (HOPYMBI C
YUUTEIAMHA, JOTTOJTHUTCIIBHBIC 3JICKTPOHHBIC MPUJIOKCHUS B
CBOGOIHOM [OCTYIIE IS BCEX YUHUTEINCH, a TAKXKE JICKTOPHH 110
Pa3INYHBIM HATIPABICHUAM HH(POPMATU3AMH 00Pa30BaHus 1
opraHu3aniy o0y4eHHs B OTKPBITOM HH(POPMALHOHHOM Cpejie.

3AHUMATEJIBHA | http://elkin52.narod.ru/ CrpaHHIBl CaliTa yUUTENSI-METOANUCTA, 3aCITy>KEHHOTO yunTess PO

9 ®U3SUKA B Buxmopa Heanosuua Envkuna OyKBaIbHO MPOHU3AHBI

BOIIPOCAX U 9KCIIEPUMEHTOM — IEMOHCTPAILIMOHHBIM U (PPOHTAIBHBIM, JUIS

OTBETAX JH0003HATEIbHBIX, — ONBITAMHU-(pokycaMu. OOCYKIAr0TCs POOICMBI
9KCIepUMEHTa U Teopur. OueHb MHOT'O MaTepHana K ypokaM B BUJIE
HOJIC3HBIX HAOIIOACHUI 1 PACCYKICHHH.

KIIACCHAA http://class- Caiit Enenvt Anexcanopoghvl Banounou, AHTEPECHBIH U st

OU3NKA fizika.narod.ru/index.htm YUUTENEeH, U U1l Y4EHUKOB (4TO OCMOTPETh, YEM YBJICUBCS, YTO
no4uTath). HeoObI4HbBIE MaTepHaibl K ypOKaM, B OCHOBHOM IJIsl 7-TO
1 9-T0 KJIaccoB (HAIpUMep, OINTHYECKHE HILTFO3UH), MHOTO
JOMAIITHUX SKCIIEPUMCHTAIBHBIX 3a1aHuUi.

OU3NKA B http://physics.nad.ru/physics | JlecsiTb OueHb KPaCHBBIX aHUMAI[Hii 110 OCHOBHBIM pasjenaM (Gpu3nuku

AHI/IMAHI/IHX m — MEXaHUKE, TCPMOJUHAMUKE, OINITUKE, DJICKTPOMArHe€TU3MYy.

VYuebHo- http://nau-ra.ru/ Ludposas nadoparopus no dpusuke. Pexomennanuu no padore ¢

pasBiIeKaTeIbHBIIH U(POBOi 1abopaTopuel (BHICOPOIHKH).

nopTan Juisl JeTei,
yuuTeneu, u

poauTenen.

6. s moaroroBku k OI'D u EI'D:

®enepanbHbIil

neaarorut4yeCKmux nsmepeﬂm‘fl

HHCTHUTYT

http://www.fipi.ru

HuopmarusHele, AHAJIUTUYECKUE, yueOHO-

METOAWYECKHEe M HH(OPMAIIOHHBIE MaTepHalIbl,
KOTOpPBIE MOTYT OBITH  HCIIOJIB30BaHBI  IIPH
OpraHM3alMyi y4eOHOro Ipolecca M MOATOTOBKE
yuamuxcd kK TMA u ET'D

Odunnanbublii HHGOPMANHOHHBI
nopraa EquHoro rocyiapcrBeHHOro
IK3aMeHa

http://ege.edu.ru

®enepanbHblii noprai «Poccuiickoe

http://www.edu.ru

o0pa3zoBaHue»

OI'ByY «®DenepaabHbIii nentp | http://www.rustest.ru
TeCTUPOBAHHS

Caiit undopmanmonHoii moanep:xkku | http://www.ege.ru
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Ennnoro I'ocynapcrBeHHoro Jk3ameHa

B
¢opme

KOMIIBIOTEPHOM

7. OJ'II/IMHI/IaI[I)I IIKOJIBHHUKOB:

Bceepoccuiickas
OJIUMITHAJA IIKOJIbHUKOB

http://rsr-olymp.ru/

HOpMaTI/IBHHe JAOKYMCHTBI, AUCTAHIIMOHHBLIC OJIMMIIMAAbI, aHaJIn3
PE3YJbTATOB U PCKOMCHAAIIMU.

Bceepoccuiickas
ONTUMITHAA IITKOJIEHUKOB
o ¢uznke

http://old.phys.rosolym
p.ru/

Bcecoro3Hble oyMMIuaasl IKOJBHUKOB 10 (H3MKE, MaTeMaTHKE U
XAMHA Hadaiu TpoBoauThess ¢ 1967 roma (Bcecorosnbie
omumnazpl). Haunnas ¢ X| Beecoro3Hoil onmMmaasl B mporpaMmy

Poccutickmit COBET
OJIMMITHA/] IITKOJIEHUKOB

COpeBHOBaHMA 10 (¢u3uKe OBUIM BKIIOYCHBI HE  TOJHKO
BBIYHCIIMTEIbHBIE, HO M OKCIICPHMEHTAJIbHBIC 3aJauH.
http://rsr-olymp.ru/ Cmucok  OnmMmmaz TpOBOOMMBIX Ha Tepputopmu  PD, ¢

paszesieHHeM onMMIuaz Mo ypoBHSAM. CCBUIKM Ha WHTEPHET-CaWThI
omuMnuazn. Urorn omummnuan, nmodeaurenu, cratuctuka. Gopma s
MOUCKAa OJMMIHMAABL TI0 OKpyram, IO MpeaMeTaM, IO jarte
npoBeneHus. Kanengapes onuMnuan.

http://olimpiada.ru

WudopmanmoHHbIi caiT 00 oaMMIMaAax U JPYrHUX MEpONpPHATHIX

OnuMIaabel TISE
KI5 HIKOB. JUIS  IKOJBHUKOB. OOBSABICHUS O MPEACTOSAIIUX MEPOIPHUITHIX,
MaTepuabl MPOIICANINX ONUMIHa] (YCIOBUS M PCIICHUS 3ajad,
pe3yNbTaThI).
http://distolymp?2.spbu. | OmuMnuana OpraHu30BaHa Cankr-IlerepOypreckum

WuTepHeT-onumnuana
IIKOJILHUKOB I10 (DH3HKE.

ru/olym

rocynapcTBeHHbBIM yHEHBepcutetoM (CIIOIY) m  HammonamsHBIM
HCCIIE0BATEIbCKAM YHHBEPCUTETOM WHdopMannoHHBIX
Texnonoruit, Mexannku u Onrtuku (HUY UTMO). Eé co3mana
rpynna yu€Helx M MeromuctoB n3 Cankr-IlerepOypra, akTHBHO
WCTIONIb30BABIINX KOMIBIOTEPHI B MIPETIOJaBAHUH (HU3UKH

Cankr-IletepOyprekas
ONIMMIIHNAAA O (QHU3HKE.

http://physolymp.spb.r
u/

o http://eidos.ru/olymp/ Oprammszarop:  Poccmiickass ~ Axamemust  oOpasoBanmst  LleHTtp

Bcepoccuiickue W

IUCTaHLIIMOHHOTO obpazoBaHus Diinoc Hayunas IIKOJIa
JMCTaHLIMOHHBIE

A.B.Xytopckoro. YuacTBYHOT WWKOJMbHMKH ¢ 1 mo 11 xmaccsl,
IBPUCTUYECKUE

CTYJIEHTBI, B3POCIIBIE.
OJIUMITHAIBI.
TypHup AMEHHU

M.B.JlomonoCOBa.

http://olympiads.mccm

e.ru/turlom

3aouHas ¢busuKo-
MareMaruueckas IIKoJja
npu MOTH.

http://www.school.mipt

ru/
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