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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha ypPOBHE CpPEOHEro OOIIero o0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®Du3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanumu,
peaIn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1Mo (pU3MKE HamnpaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiMm @I'OC COO K 1IaHUPyEeMBbIM JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1IEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e conepkanue yueOHoro npenmera «Duznkay 1o rogaM o0ydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. 3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSTh HAyYHBIH METOJ TO3HAHUS MPH BBHIIIOJTHEHUH UMHU YUEOHBIX HCCIIEIOBAHUM.

B ocHOBY kypca (hu3MKH 1751 yPOBHS CpelHEro o0I1ero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DUBHKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEell MaTepHall Kypca GU3UKA 0OBEAUHEH BOKPYT
¢uznueckux Teopuid. Bexgymmm B Kypce sBiseTcss (OPMUPOBAHME MPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT MUCMob30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaKyKe ¢ MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMU U 3KOJIOI'MYECKUMHU ITPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nuku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercsi MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyXAeHus Mpo0IeM pallMOHAIBHOTO IPUPOJIONIONIB30BAaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH HA YpPOBHE CpenHEro oOmero oOpa3oBaHUs
ABIISIOTCS  (pu3nUeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKType IOCTPOCHUS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN 110IX0/] B Kypce (DU3UKU pealln3yeTcs MPEexXe BCEro 3a Cuér
OpraHu3alK 3KCIIEPUMEHTAIHONW JesATeIbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIHMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIabOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
oOecnieunBaeTcs OBJAJACHHE OOYYAIOUIMMUCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELISHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zeioB. [l KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHUE MNpPOTEeKaHWs (QU3UYECKUX SBICHUM W TPOIECCOB B
OKpY’KaloIlel Xu3Hu, TpeOyromue BbIOOpa (U3WYEecKOW MOJENnu sl CUTYalluu MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PIOC COO k MarepHaTIbHO-TEXHUUECKOMY
oOecnieueHnI0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero oOpa3oBaHUs JTOJKEH M3y4yaThbCsl B YCJIOBMSIX NMpeIMETHOro kabuHera (M3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEAMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE J1IAb0PaTOpHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKA3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKUX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 00opynoBaHuE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M OOECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢bu3nKe KIIOYEBBIX JEMOHCTpAUil A HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX U LU(POBBIX MpHOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMHU U3Y4YEHUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaIOLIMXCA K HAy4YHOMY HW3YYEHUIO

IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEJICTABICHUA O HAydyHOM METOAE TMO3HaHus M (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (PH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHM.

JocTmwkeHnne 3TUX Iesell oOecreunBaeTcsi pelIeHHeM CIEAYIONMX 3afad B Ipolecce
U3YyYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUS:

puoOpeTEeHNEe CUCTEMBbl 3HAHUK 00 O0ImMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUYAs MEXaHUKY, MOJICKYJIAPHYIO (PU3HKY, SJIEKTPOIUHAMHKY, KBAHTOB YO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
(GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DU3MYECKOU
MOJICNIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUe (PU3UYECKHX OCHOB M NPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHMS Ha OKPYKAIOUIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOIO IUIAHUPOBAHMS M MPOBEACHUS (PU3HUCCKUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON
JIESITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbII ypOBEHH) Ha YpOBHE CpeAHEro oOImiero oopa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEb JIElaeT BHIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunsie MeToabl MO3HaHUS OKpyXkaromiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHUWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe mageHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBmxeHue. J[[BukeHHe MaTepuaibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKOpocTh. llepron wu
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE MEpeIavH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JABUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEEICHISI MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHONICHHWsS  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOM KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy [Manwites. [lepsslit 3akoH HeroToHa. MHEpLManbHbIe CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuwi. Bropoit 3akoH HerlooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuna cOnpoTUBICHUS
IIPU JBUKEHUM TEJa B XKUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OcH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEIIA.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIIHUKY, JBUXKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenne nHepUUH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKH. Teopema 00 M3MEHEHMHM KUHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBL.
[ToreHunanbHas 3HeprUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBsA3b paOOThl HENOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexos MoTeHIMAIBHON YHEPTUU B KHHETUYECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tella Ha
pUMepe PacTsHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KUHETHUYECKOH >SHEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBIeHue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbITh! 0 AU(PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nrabopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
crocoObl e€ m3meHeHus. KonmndyecTBo TemioTsl U pabota. BHYTpeHHssS SHEprusi 0IHOATOMHOTO
UJIeaJbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHUE. Y A€IbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anumabatHoMm mpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHenue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ paduueckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUPOJIE.

Tennossie MamuHbl. [I[puHIMTIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUM B
TeryIoBeIX MammmHaxX. KoaddunueHT monesnoro nerictBus terioBor MamuHbl. [{ukn Kapho u
ero ko3¢ (UIMEHT MOJE3HOT0 ISHCTBHSL. DKOIOTHYECKHUE POOIEMbI TEIIO3HEPT ETHKY.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JIBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO JABUTATEIIs.

Yyenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yxa. HachlmeHHbIil map. Y aenbHas TEmioTa napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHble Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHeHHEe TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa M IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,
KaJIOpDUMETpP, TEXHOJOTUU  I[IOJIyYE€HUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

W3MepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKuid 3apsna. JIBa Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOJTYINPOBOJAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

Bsaumopeiictue 3apsnoB. 3akoH Kynona. ToudeuHbli  3ieKTpUYECKHH — 3apsi.
Onektpuueckoe mone. HanpsokéHHocTh anekTpuueckoro mois. [lpuHumn cyneprno3unuu
ANEKTPUUECKUX NoJied. JINHUKM HaNpPs>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUUECKOM Mose. JludnekTpruueckasi IpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue HadIEKTPU30BAHHBIX TEIL.



DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TElL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alliuTa.

JIM3IIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOpa OT IUIOINAJY  IUIACTHH,
PACCTOSIHUSA MEXAY HUMH U TUAICKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHnue 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma [u1sl y4acTka LETH.

DneKTpuuecKoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOImHOCTb 37IEKTPUYECKOT0 TOKA.

ONEeKTpOABMKYLIAsl CWJIa U BHYTPEHHEE COIIPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 3siekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask MPOBOAUMOCTb TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—n-niepexoaa. IlomynpoBoHUKOBbIE TPHUOOPBI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DnexTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIN 1 HECAMOCTOATEIbHBINA pa3psaa. MoiHuUS.
IIna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
ITOJIYIIPOBOJHUKOBBIN TUOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS IWIMHAPUYECKUX ITPOBOJHHUKOB OT JUIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COEIMHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IeKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOTIO COCAMHEHUS PE3UCTOPOB.

H3mepeHue  SIEKTpOABMKYIIEH CHJIBI HCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COINIPOTHBIICHUS.



HabGnronenue anexrpomusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYHIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, H3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapaboda,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HMX IPOCKIHMH HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHUE B JKUBOM npupoje, 1uddysus, ocMOC, TEII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIAuH, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTHIECKAS TUCCOLMAINS, TaTbBAHHUKA.

l'eoepaghus: B1axxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUMHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOJIyUYeHHS] COBPEMEHHBIX MAaTE€PHUaIoB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJIOTWH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «DPu3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXJACHHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIlecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3WUIUU  OOYYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

IPUHATHE TPAJUIHMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHU3altu;

YMEHHME B3aUMOJIEWCTBOBAaTh C COIMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3¢TeTUYECKOT0 BOCTIUTAHUS :

JCTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

UHTEpEeC K pa3uuHbiM chepam MpopecCHOHATbHOW JEesTeNTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peaqTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOIO XapakTepa
HKOJIOTHUECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HaIpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmKe;

7) HEHHOCTH HAYYHOIO MO3HAHUSA:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH NIeATENbHOCTH, TOTOBHOCTH B Ipolecce M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHUKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTrbeIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

ba3oBble uccienoBaTebCKHeE AeliCTBUS:

BIQ/IETh HAYYHOW TEPMMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH W METoAaMH (pU3u4ecKon
HayKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/OB PEeIIeHHs 3a1a4
(bU3UYECKOTO CoAepkKaHUS, TPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIpPETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady, BBIABUTATH
TUTIOTE3y €€ peIIeHHs,, HaXOIUTh apryMEHThl IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOM JCSITEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TONMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTY4YCHUA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHNUA M3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBA PIH(i)OpMElLIPIOHHBIX U KOMMYHUKAIIHUOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM 6€3011aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHWMS B Pa3NIUYHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAWTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallUi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYaJIbHOU paOOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPIWHUPOBATH
JICHCTBHS 1O €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENEIATh POIM C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEJIEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NESATENILHOCTh B 00JacTu (pU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00jIacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IMIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmpomiecce qocTrKeHHS THYHOCTHBIX PE3YyIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEIJJIEKT, MPEANoaraonuil choOpMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETryJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOMICH CTPEMIJICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSHUE APYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTth KOHMIUKTHL.

MHNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHUHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHHUKH M TE€XHOJIOTWM, B MPaKTUUYECKOU
eI TEeILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOJMIOTHO TBEPIOE TEJO, WACANbHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPIBIX TN, TOUCUHBINM AIEKTPUUECKUN 3apsi]l MPHU pELICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE MIBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECUE, UCIIAPEHHE, KOHICHCALINSI, IJIAaBJIEHUE, KPUCTAIIU3aIusl,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MPU €ro HarpeBaHUHU B 3aKPBHITOM
cocyze, CBA3b MEXKIYy IMapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OMKCHIBAaTh MEXaHMUYECKOE JBIKEHHE, UCIOJB3Ys (hHU3HUECKHe BETUYHMHBI: KOOpJIUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMIIYJIbC Teja, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs JHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, IMpHU
ONMKMCAHUU TPABUIBHO TPAKTOBaTh (DU3UUYECKHI CMBICI HCHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
dusznueckue BEIMYMHBI: JaBIIEHUE Tas3a, TeMmIlepaTypa, CpeAHss KUHETHYecKas JHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasza, KOd(pQHUIMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMIMCAHUH MTPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJTMUNH,
uX O00O03HAYeHHWS M EOUHHIIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3yYEHHbIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEJIUYUHBL: AIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaIpsSOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTHMHU BEIIMYHMHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3yS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPTuH, 3aKOH COXPAHEHHUS MMITYJIbCA, IPUHLUI CYNEPIIO3UIUN CHII, TPUHIUII
paBHONpPABUs MHEPLMATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpPEJAHEH KHWHETUYECKOW HHEPrHMM TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOTIOTHOM TeMmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pas3nnyaTh yCiaoBUsA MX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEIHEBHOM KU3HY,

BBITMIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M  KOCBEHHBIX H3MEpEHuil, Mpu 3TOM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUMOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIHMUYMHAMU C HCIOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI U IpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOro TpyAa MPU TPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIE 3aayd C SIBHO 3a/JlaHHOM (U3UYECKOM MOJENbl0, HCIOIb3Ys
dbusznyecKre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIWMBIE s e€ peleHus,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BEIHUNHBI,



pelaTe KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYMBYIO LEMOYKY
paccyXKIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTOJNBb30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEACTaBIECHUS Y4eOHOH U
HAY4YHO-NIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HH(POPMAIIUIO;

NPUBOIUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, a/JIEKBATHO OLIEHMBATh BKJIAJ Ka)/JO0r0 U3 YYaCTHHUKOB IPYIIIbl B
pelIeHrne paccMaTpUBAaEMON MTPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YUUTBIBATh TPAHMIIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, JIyd CBETa, TOUEYHBIH HCTOYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa MU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY M KBAaHTOBOM (DM3MKHU: DJIEKTPUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCICTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WMHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apdf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejgomieHue, uHTepdepeHuus, audpakuus W HOJAApU3aLUs CBETa, JAMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBa (PIEKTPUUYECKHE, MAarHUTHBIEC, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPE) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, 3JIEKTPHUYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoyiebaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U cuja TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOIB3YEMbIX BEIMYMH, UX O0003HAu€HWs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATH M3Y4YEHHBbIE KBAaHTOBBIE SBJIECHUS U IPOLECCHI, HCMHONb3YysA (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypacnajza, SHEpPrus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIONb3YEMBIX BEIWYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (DHU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHEI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M NApaJUICIbHOTO COEAVMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUUH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHWEe OHWHITEWHAa 1 (oTodd(dekTa, 3aKOH COXPAHECHUS DSHEPruu, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH pajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBHS (TPaHULIBL,
00jacTh) IpPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OIMCHIBATH N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HCCIICJIOBAHUIO (PH3MYECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HOpMyIHpOBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIIATh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PU3UYECKUX BEIWYHH, IMPH STOM
BBIOUpATh ONTUMANIBHBIN CIOCOO W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOIPEIIHOCTEN UBMEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTAThl MOJYYEHHOH 3aBUCHUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JelaTh BBIBOABI MO pe3yabTaTam
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbl U MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBMSI 3aJ1a4i BbIOUPATh (PU3NYECKYIO
MOJieb, BBIACIATH (U3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMbIe IJs €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NYECKO BETHUNHBI,

peliatb KayeCTBEHHbIE 3aJay: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTTOPOH HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU W TPEICTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJXYYCHHONH W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIydaeMyro HH(OpMaIINIO;

OOBSICHATH IPUHITUIIBI ICHCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3IndaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMsI B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX M 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHHs O€30MaCHOCTH MPH 00paIleHUH ¢ TPHOOpaMH U TEXHUUYECKUMH YCTPOMCTBAMHU, JUIS
COXPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIOIIEH cpere;



paboTaTh B IpyIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIEH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh O0O0f3aHHOCTH W  IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububle IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
' s i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 5
fHeMaTHRa https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps//m.cdsoo.ru/ 74 172
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

Da30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpUYecKuid TOK. TOku B 12 bubmmoreka [JOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosau4yecTBo 4acoB JIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoThI pecypenI
®du3nKka — HayKa O PUpOJIE.
1 Hayunblie MeTZ;[(I)I HO?I;)H:HI/IH 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

) ($hOopMHpPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBwxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnoreka [JOK
JIBA>KECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsMONIUHENHOE | bubnuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majieHne. Y cKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBr>KeHHME MaTepuaabHOM TOYKH 110 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENbHOCTH [ anues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKH

10 Tpetuii 3akon HeroToHa niis bubnunoreka HOK
MaTepUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUpPHOTO TsAroreHus. Cuna

11 Tskectu. [lepBasg kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. KoadduumeHt tpenus.

13 Cuia an OTI/IBnefI/I(I:{ pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarensHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
NmMnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUUn

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
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[TorenuuanpHas sHEpPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBs3b paboThI
HEMOTEHIMAIBHEIX CHUJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPrUHu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOH SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme

«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpdysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMOJICHUCTBHUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienascus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnponeccsl B UI€aTBbHOM Ta3e U UX bu6mmoreka [JOK
rpagudecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BnytpeHnnss sneprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
31 Bunae! rerionepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BEUIECTBA.
bubmuoreka [JOK
32 KonunuecTBo Tennotel npu
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnunabaTHBIN TIporece
3 IIepBblil 3aKOH TEPMOJUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII1/ TermoBoi

bu6mmoreka [IOK

35
MalllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KI1J]
37 DKoJIornyecKre mpooIeMbl
TEIJIOOHEPTEeTUKU
18 Ob6o06maromuit ypok «MosekynspHas bubnuoreka [IOK
¢dusnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubnuorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN Bubmmorexa LHOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
4 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOWCTB KpHUCTaJIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauisl. COBpeMEHHBIE MaTepHAITbI
[MnaBneHue u KpUCTATUTH3AIHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa LOK
g ' https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 YpaBHeHUe TEII0BOro OajgaHca
PABHCHHE TEHIOBOT H https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Teia. INeKTPUIECKUun bubnnorexka [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmnorexa [IOK
yip ) p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kymona. TouedHbIN 3IeKTPUUECKUH bubmmorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ced
3aps
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
43 nons. [puHuun cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
' ’ https://m.edsoo.ru/ff0c6£00
MMOTCHITNAJIOB
IIpoBOAHHKH U TUDIEKTPUKHU B
P P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJeHCcaTopa. DHEPTHS 3apsSHKEHHOTO bubmorexa LOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHYeCcKast 3alluTa.
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74£0

57

58

59

60

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa A5t OTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMblkaHue. JlaboparopHas paborta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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[ToynpoBOTHUKH, X COOCTBEHHAS U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lonynpoBogHUKOBBIE
npubopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPax U

6 paciuiaBax 3JE€KTPOJIMTOB. | bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTpOIHn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTebHbIN U 1 bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKue Npuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok | bu6mmoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnekrpocraruka. [1ocTosHHBIMI 1 bubnuoreka [IOK
3JIEKTPUYECKUM TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpemax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnoreka [JOK
pabota mo Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6001maronuii ypok | bubnuorexa [JOK
o temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Mskumes T.5., byxosues b.b., Corckuit H.H./mox pen.IlapdentseBoit H.A. @usuka 10
kiacc. 2023.

METOJJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. Msxumes T.5., byxosueB b.b., Corckuit H.H./mox pen.IlapdpentreBoit H.A. ®usnka 10
kiacc. 2023.

2. PervmkeBunu AT, ®@wmsmka.  3amagamk. 10 — 11 xjmaccel: mocobue st
o01eo0pa3oBaTeNbHBIX yupexaeuid. 2021.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

. http://school-collection.edu.ru Enqunas xomnnexius oOpa3zoBaTelbHBIX PECYpPCOB
. http://fcior.edu.ru/ ®enepanbHblii HEHTP HHPOPMALIMOHHO-00pA30BaTEIbHBIX PECYPCOB
. http://window.edu.ru/ "Ennnoe okHO noctyna k oOpa3oBaTesbHBIM pecypcam”

. http://'www.fizika.ru/ ®uzuka.py. CaliT 1y yyamuxcs u npernojaaBareiae pusuku.
http://class-fizika.narod.ru/10-11 class.htm; KPATKUE KOHCIIEKTHI I[10 ®U3UKE.
10 - 11 KIIACC (B momomp "3actpsBmmmMm B myTtu'"). Kmacc!nas ¢usuka s
TM0003HATENBHBIX
7. http://school-collection.edu.ru/catalog/pupil/?subject=30 ®uzuxa. 10 kmacc. YuebHbIe

1
2
3
4. http://annmanuu.puzukam.pd" AHUMaIMK K 331a4aM 1o ¢pusuke "
5
6

Matepuanbl. EnuHas Kommekius IUGpPOBBIX 00pa3oBaTeNbHBIX PECYpCOB [DIEKTPOHHBIN
pecypc]

8. http://school-collection.edu.ru/catalog/pupil/?subject=30. ®usmka. 11 kmacc. YueOHBIC
Marepuanbl. EquHas komiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB

Cbuika Ha AJIEKTPOHHbIE YIEOHUKHU:
https://11klasov.net/physics/10klasf/

Pa3paboTku ypoKOB, KaTaJor 3a1aHuii:
https://videouroki.net/catalog/4/

MaTepI/IaJ'IBI JJISL opraHmauI/m JUCTAHITUOHHOT' O 06y‘-IeHI/I$[Z
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-materialy/dist-ob-fizika-10-11.html



http://window.edu.ru/
http://анимации.физикам.рф/
http://www.fizika.ru/
https://11klasov.net/physics/10klasf/
https://videouroki.net/catalog/4/
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-shkola/fizika/metodicheskie-materialy/dist-ob-fizika-10-11.html
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-shkola/fizika/metodicheskie-materialy/dist-ob-fizika-10-11.html

[TnanupoBanue. Pazpaborku ypokoB. TecTsl. OnumnuaaabIie 3a0aHus:
https://nsportal.ru/shkola/fizika/library?page=5

bubnmoreka- ¢pusuka:
https://infourok.ru/biblioteka/fizika

Koncnektsl no ¢pusuke. Kontponbusie — pazpadotku. @opmMyib:
https://uchitel.pro/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-10-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%B2%D1%81%D0%BS5-
%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B-%D0%B8-
%D1%82%D0%B5%D0%BC%D1%8B/

Inekmponnvle peccypenl -10 knacc:
http://hi-edu.ru/e-books/xbook785/01/part-011.htm

https://videouroki.net/razrabotki/fizika/presentacii-3/9-class/

https://iu.ru/video-lessons?predmet=fizika

https://4ege.ru/materials podgotovka/53842-podborka-poleznyh-resursov-po-fizike.html

https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-materialy/dist-ob-fizika-10-11.html



https://nsportal.ru/shkola/fizika/library?page=5
https://infourok.ru/biblioteka/fizika
https://uchitel.pro/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%B2%D1%81%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B-%D0%B8-%D1%82%D0%B5%D0%BC%D1%8B/
https://uchitel.pro/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%B2%D1%81%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B-%D0%B8-%D1%82%D0%B5%D0%BC%D1%8B/
https://uchitel.pro/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%B2%D1%81%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B-%D0%B8-%D1%82%D0%B5%D0%BC%D1%8B/
https://uchitel.pro/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%B2%D1%81%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B-%D0%B8-%D1%82%D0%B5%D0%BC%D1%8B/
http://hi-edu.ru/e-books/xbook785/01/part-011.htm
https://videouroki.net/razrabotki/fizika/presentacii-3/9-class/
https://iu.ru/video-lessons?predmet=fizika
https://4ege.ru/materials_podgotovka/53842-podborka-poleznyh-resursov-po-fizike.html
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-shkola/fizika/metodicheskie-materialy/dist-ob-fizika-10-11.html
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-shkola/fizika/metodicheskie-materialy/dist-ob-fizika-10-11.html
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