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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YPOBHE CpEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOW MporpamMmsbl, npeactaBicHHbIX B OI'OC
COQO, a Taxke c¢ yu€rom deaepanbHOil padodeil MporpaMMbl BOCTIMTAHHS |
KOHIIETIIIUUA TIpernojiaBanusi ydeObHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auaX Poccutickon denepanuu, pean3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mnporpaMMmbl IO (U3MKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB mpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeJAMETHBIM pe3yJIbTaTaM
o0yueHus, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pEaJH3alUU MEXIPEIMETHBIX
CBs3€il (PM3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH TmpeameTramu. B Hel
OTIPEJIENISIFOTCS. OCHOBHBIEC LEIM M3Yy4YEeHMs] (PU3UKU HA YPOBHE CPEHEro OOIIEero
o0Opa3oBaHus, MIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3WKHU: JTUYHOCTHBIE,
MeTalpeMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpaMManopu3nKeBKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 10 r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

dusznka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yOIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbu3mdyeckorr reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpe/eNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YEeHUs] HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yuyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAYYHBIN METO]I TO3HAHUS MPHU BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBy Kkypca ¢u3MKu AJi1 ypOBHS CpeAHero oOuiero oOpa3oBaHUs
NOJIOXKEH pA WACH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0ObeAMHEH BOKPYr (Qu3nyeckux Teopuid. Benymwum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
noJIe.

Hoes cymanumapusayuu. EE peanuzanus mOpeanojaraeT HCHOIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nkn ¢ pa3BuTMEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTHUYECKUMHU MTPOOIIeMaMHu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TE€XHOJOTMYECKHUX INPUIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEACTBOM BBEJACHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3UMKH HAa YpPOBHE CpEAHEro OoOILero
oOpa3oBaHus SBIAIOTCS (pU3HMUECKue TeopHH ((POpMHUpPOBAHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKONU TEOPUH, POJIU (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TI'paHMIAX
OPUMEHUMOCTH TEOpUHM, MJI1 ONUCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alUU 3KCHEPUMEHTAIBHON JESITEIBHOCTH O00YYaroIUXCSl.
Hnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUNA CIHCOK YUYEHHYECKUX
IpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepevyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYIIECTBIAECTCS Y4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOIEcca HUCXOJs U3 OCOOCHHOCTEH IUJIaHUPOBAHMS H
ocHailleHus kabunera ¢usuku. Ilpu »>TOM oOecreunBaercs OBJaJCHHE
OOy4YaroMMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIO0BaHUS
3aBHCUMOCTEH (PHU3NYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/ay NPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3aJjaHHON (PU3MYECKON MOJIETBIO, TO3BOJIAIOIINE TPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pa3fesa Kypca, TaK U UHTErpUpysl 3HAHUS U3
pa3HbIX paznenoB. sl KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHusl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUHW M MPOIECCOB B OKpYKArOIICH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK HA YPOBHE CPEHETO 00111ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeIMETHOr0 KaOuWHeTa (PU3MKU WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEeoOXoaMMoe J1abopaTopHOE OOOpYJAOBAHHME /I BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKE YUCHUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpalluoHHOE  00Opy/IoBaHWE (PopMHUpYyeTCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, AOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHMUYECKHUX TMPAKTUUYECKUX paboT
(dopmupyeTcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyere
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTnueckue KOMIUIEKTHI
Jab0paTOpHOTO O00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanme wuHTEpeca M CTPEMJICHUS OOYYAOMHUXCSA K HAyYHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ NMO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHMEe HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HU3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
($bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeNIbCTB,;

e (opmupoBanue mpeacTaBICHUNA O PO (PU3UKH NI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oObsicHeHUS (PU3WYECKUX SABJICHUNW B TPUPOAC U JUISI TPUHATHS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peEIIEHUs pPa3IUYHBbIX 3a7a4 C SBHO 3aJIaHHOM
bu3nyueckoil MOJENbI0, 3aJay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB WM TPHUHITUIOB JEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHSI YMEHHM MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEN 00yJarOUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®usuka — Hayka o npupoze. Haydnbie MeTOnIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMEeHTa M TEOpPUM B MPOLECCE TMO3HAHUS TPUPOIBL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckue 3aKOHBI U TeOpUH. ['paHUIIBI TPUMEHUMOCTA (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpEHHE MaTepuajbHOM TOUYKH, WX MPOEKIIMM Ha OCH CHCTEMBI KOOpJWHAT.
CnoxeHue NepeMeeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOIMHENHHOE JIBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMelIcHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitnoe  nBwxeHue. J[BukKeHHe MaTepuUaibHOW  TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [lepuoa u yactora obpaienus. L{eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHUUeCcKre YCTpPOMCTBA U TMPAKTUUECKOE MPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETIHbIE U PEMEHHBIC MIEPEayu.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOnronenne ABWKEHHS Tena, OPOIIEHHOTO TMOJ YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



W3mepenne yckopeHus: CBOOOHOTO TaICHHUSI.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO IBHMXKEHHUS C LICJIbIO OINPEIEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXAY NYTSAMH, NPOUJCHHBIMU TEJIOM 32
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBuxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUanbHON TOUKU. Tpetuit 3akoH HproTOHA 1711 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1okosi, CKoibxkeHus, kauenus). Cua tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokosi. KoadduimeHt tpeHus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JTBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpaumieHus. llnedo cumibl. YcioBus
paBHOBECH: TBEPAOIO Tea.

TexHn4eckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopusie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpallCHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITYJIbCa Tejld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualbHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yIpyro
nedopmupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teida  BOIM3U
MTOBEPXHOCTH 3E€MIIH.

[loTeHunanbHple W HENOTEHIUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON SHEPruM CHCTEMBI Tell.
3aKOHCOXPAaHEHUAMEXAHUYECKOWIHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBHON SHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ U3BMEHEHHEM MEXaHMYECKOW YHEPTUH
TeJa Ha IPUMEpE PaCTSHKEHUS pE3UHOBOIO JKT'yTa.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. OcHo8bIMONEKYIAPHO-KUHEMUYUECKOUMEOPUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoenBmxkenue. Juddysusa. XapakrepaBukKeHUs U
B3aUMO/JICMCTBUSIYACTUIIBELIECTBA. MOJIENIM CTPOCHUSI Ta30B, KUIAKOCTEU U
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Lenbcus.



Mopens  wmpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'a3oBble 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3aKkoH JanbToHa. N3onponeccsr B UJICATbHOMTIa3€ c
MOCTOSTHHBIMKOJINYECTBOMBEIIECTBA. ['papuueckoe IIPEACTABICHUE
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyIIIECTBOBAHHE MEXMOJIEKYIISPHOTO
B3aUMOJCHCTBHUS.

Mopenb, HILTIOCTPUPYIOIIAs IPUPOLY AABIEHUS I'a3a HA CTEHKH COCYAa.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS MACAIBHOIO Trasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMH.

HccenenoBanne 3aBUCMMOCTH MEXAY ITApAMETPAMU COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonmmuecTBo TerioTel U pabora. BHyTpeHHsIs
DHEPIUs  OJAHOATOMHOIO  HWJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAsl TEIMIOEMKOCTh BEIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoarHamMuku. HeoOpatumMocTh po1ieccoB B MPUPOJIE.

TernoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIWH.
[IpeobpazoBanusi 3HEPrUM B TEIUIOBBIX MamuHax. KoadduiueHt mnoe3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduuueHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUIEOAEMOHCTpALUsA).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpiT MO anuabaTHOMY pAacIIUPEHHI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TeIwioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONMS CBOWCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuyeckne yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHW>KEHHOM J1aBJIICHUHU.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. DiaekTpoauHaAaMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  3nekTpuueckoro mnonis. [IpuHoun



CYHEPIO3ULIANA DIEKTPUYECKUX Toser. JIMHNKM HaNpsyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JIndeKTpruyecKasnpOHULaeMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OneKTpOEMKOCTBIUIOCKOTOKOHIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMUPOBAJIBHBIN alapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3auuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBUSL CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUUECKOE COIMPOTUBIICHUE. Y AECIbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGota onektpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTH
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMmbIkaHueE.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIH3.



DJIeKTpUUYECKUd TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJILTMETP, pPEOCTaT, HCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelibHble MNPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/I,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO/, TaJTbBAaHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IIJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIeKTPOABHKYIIEW CUIIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHblie CBSA3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 kiacce oCylIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
NO3HAHUA: SIBJIEHUE, HAy4HbIH (akT, runore3a, (usmyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosna, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X MIPOECKLUH HA OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBHXKEHHE B >KMBOU mpupoze, auddysus, ocmoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/Iau, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEU W



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHHMS B TEXHUKE, MOJIUWITHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJAOMET M JPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOIUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUANIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOOPHL,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA NPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «@Du3nuka» Ha YPOBHE CpPEIHEro 0O0IIero
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUIA
BOCMUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
oOl11ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTEIbHONW OPraHU3aIINMY;

YMEHHE B3aMMOJIEMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMH WJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOUYAsd ICTETUKY HAyYHOTO TBOPYECTBA,
npucylero (pUu3nYeckoi Hayke;



S)Tpya0BOro BOCIIUTAHMS:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMO0Opa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6)3K0J10rMYeCcKOro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa dKOJOTHUYECKUX MpooIieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

paclIpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKONM HampaBJIECHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUM 10 (PU3UKe;

7)11eHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
u3yuyeHus: (U3UKH  OCYIIECTBJISITh  MPOCKTHYHD U HCCIEI0BaTEIbCKYIO
NeATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITEILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU ACATEIbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTIDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESTEIIBHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  peajbHOTO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
ba3oBbie uccienoBare/bCKue JeliCTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKON HAyKU;



BJIAJIE€Th HABBIKAMHU yUE€OHO-HCCIIEOBATENBCKON U MPOEKTHOM 1E€ATEIbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelieHus 3a/ay (U3UYECKOTO COJACpNKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B [TO3HAHMSI;

BJIAJE€Th BHJAMH JEATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa30OBaHUI0 W MPHUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX IMPOEKTOB B 00J1acTH (PU3HKH;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTarthl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3UKE B TNPAKTUYECKYIO 00J]acTh
KU3HENIEATEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OPUrMHAIbHBIE TOAXOAbl U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMU MOJy4YeHUsS MH(OpManuu (U3HUECKOrOo COAEP)KaHUS U3
VCTOYHUKOB pPAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOHMCK, aHAJIH3,
CHCTEMAaTU3alMI0 M WHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh  CPEACTBa MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHWU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ CcOONIIoJIeHHeM TpeOOBaHUN JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, PECypcocOEpeKeHMs, MpPaBOBBIX M  ATUYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHON O€301aCHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOr0 COAEpKaHWSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYeHUs] UH(POpPMALMU U LENEBOM ayIMTOPUH, BHIOUpask ONTUMAIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yalU3alllu.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUueOHbIe 1eliCTBUA:
OCyIIECTBIATh OOILIEHHME Ha ypokax (U3MKH W BO BHE-YPOUHOMH
NEATENBHOCTH;



pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIWUKTHBIX CUTyalliii W  CMST4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIAraThb CBOK TOYKY 3PEHHUS C HCHOJb30BAHUEM
A3BIKOBBIX CPEACTB;

MOHUMAaTh W MCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUIYAJIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JEUCTBHHN C yd4&€TOM O0OmHUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh €M  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ MOCTHKEHHIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacmpeneniaTh pojaud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXXIaTh pPe3yJbTaTh
COBMECTHOM pabOTHI;

OLICHUBATh Kauye€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaH]bl B
OOIIUI pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3WIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJECHHUE B PAa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOSITETILHO OCYLIECTBJISATh MMO3HABATENIbHYIO JAESITENIbHOCTh B 00JacTH
(U3MKM W acCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHUS Pacu€THBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS IPAKTUYECKONW pabOThl ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOYTCHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuupsTh paMK{ yueOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHWBATh IPUOOPETEHHBIN OTIBIT;,

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO SPYAULIMH B 001acTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHTh KOPPEKTHBHI B JCSTEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  TIO3HABATEIbHOM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUM U MBICIUTENIbHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHMUI;



WCIIOJIB30BATh MPUEMBI pe(PIICKCUU IS OLICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelIeHuS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO IPHUHUMATH PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPH aHAIM3E pe3yIbTaTOB
NEeSTENHHOCTH;

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3C pe3yJIbTaTOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MTPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢Gu3MKEe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHHUS Yy OOyYarOIIUXCs
COBEPIICHCTBYETCS SMOITMOHAJIbHBIN WUHTCIUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATIHLHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpeTyJIMPOBaHUs, BKIIIOUYAIOIIET0 CAaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aManTHPOBATBCI K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOUYAIOINICH CTPEMIICHUE K JOCTIIKCHUIO TEH U
yCIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATH HMCXOIS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh 3MOIMOHATBFHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC M pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHMIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepHalibHasl TOYKa, MHEPIUaIbHas cucTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
UJCATbHBIN ra3, MOJAEIN CTPOEHUS T'a30B, JKUIKOCTEH U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUI 3apsij PU PelIeHnH (PU3NYECKUX 3a]1aY;



pacrnio3HaBaTh (pU3MUYECKUE SBJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEMHOE
JBUKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHUE [0 OKPY)KHOCTH, HHEpUUs,
B3auMoJielicTBue Tel, Tuddy3us, OpOYHOBCKOE JBHKEHUE, CTPOCHUE >KUIAKOCTEH
U TBEPABIX TEJI, U3MEHEHUE 00BbEMA TEJ IPU HAIPEBAHHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJACHCALMs, IUIABJIEHWE, KPUCTaUIM3alus, KHUIICHHE,
BJIQ)KHOCTb BO3/yXa, MIOBBIIICHNE JaBJICHUS ra3a PU €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBS3b MEXIy IapaMeTpaMd COCTOSHMS Ta3a B  HM30Ipolieccax,
AIIEKTPU3ALUs TN, B3aUMOACICTBUE 3apsA/I0B;

OIKCHIBAaTh MEXAHUYECKOE IBMKEHHE, UCIOJB3Yys (DU3MUECKHE BEITUYMHBI:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMIYJBbC TeNla, KHHETUYECKasl dHEprus, NOTEHUUANbHAs SHEPrus, MeXaHudyeckas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(U3MYECKUII CMBICT MCHOJB3YEMbIX BEJIMYMH, WX O0O3HAUEHUS U €IMHHIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBJICHMS,
UCTIONIb3Yysl (U3MYECKUE BEJIMYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOr0o JIBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSS SHeprus, pabora rasa,
KOA(QQUIUEHT TMOJE3HOI0 JIEHCTBUS TEIJIOBOIO JIBUraTels; IpU ONHUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJB3YEMbIX BEJIWYUH, HX
0o0O3HaUeHUsT W EAMHMIIBI, HaXOAuTh (OPMYJbl, CBA3BIBAIOIIME JIAHHYIO
(GHU3MYECKyI0 BEIMYMHY C IPYTMMHU BEIHYHHAM;

OINMCHIBATH U3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIOIB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
AIIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD TMOJIsI, MOTEHIHUAN, Pa3HOCTh MOTEHIIUAJIOB,;
OpU ONHCAHMM TMPABWIBHO TPAKTOBAaTh (PU3WYECKHM CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUCHHUS W EAMHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MUECKYIO BETUUNHY C JPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3axonsr HetoToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUMUIT PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCUYETA, MOJEKYISPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBS3b CpE/IHEH KMHETHUYECKOW SHEPTUH TEIJIOBOTO JABMXKEHHS MOJIEKYJ C
aOCOJIIOTHOM TeMmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
IIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(GbOopMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHILMIBI JCHCTBUS MAalllMH, HTPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJIIb30BAHUS B
TIOBCETHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHI 0 HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSMBIX UM KOCBEHHBIX HM3MEpPEHUH, MPU 3TOM
dbopmynupoBath npobieMy/3aadyy M TUNOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOMpaTh yCTaHOBKY W3 IMPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIHpPOBATH BHIBOIHI;

OCYILECTBIIAThH NMPSMbIE U KOCBEHHbBIE U3MEPEHUsI (PU3NUECKUX BEIUUUH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaTh HU3BECTHbHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBaTh  3aBUCHUMOCTH  MEXIy  (QHU3UYECKUMH  BEIUYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcUpoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B
BU/JIe TaOJIUII U TpaUKOB, I€NaTh BEIBOBI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOJro1aTh MpaBmia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO DSKCIepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THblE 3aJa4d C SIBHO 3aJaHHON (U3MYECKOM MOJIENbIO,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBHS 3aa9u
BBIOMPATh (PU3UYECKYIO MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHWBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaueHUs1 (PU3NUYECKOIN BETUUHHBI;

pelaTh KaueCTBEHHBIE 331aU: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
IIETIOYKY PACCYXICHUW C OMOpON Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
Y TIPEJICTABJICHUsI y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, MOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyIaeMyI0 HHPOPMAITHIO;

PUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOS)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KWU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MPU OOpALIEHUU ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMH, NI COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJOTHIECKOTO
MIOBEJICHUA B OKPYKAKOLIEH CpeIe;

paboTath B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
MJIaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHJAPTHBIX CUTYaIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIe pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIENei:
TOYCUHBIA AJICKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, siJepHas
MOJIEJIb aTOMa, HYKJIOHHAss MOJI€JIh aTOMHOTO sifjpa MpU PEIICHUU (PU3UUECKUX
3a/ay;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTPUUECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, DJICKTPOMAarHUTHasE WHAYKIUSA, JCHUCTBUE MArHUTHOrO TOJiA Ha
MPOBOJHUK C TOKOM U JBIDKYIIMIACS 3apsij, AJICKTPOMAarHUTHBIC KOJIeOaHUS |
BOJIHBI, MPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPa)XEHUE, MPEIOMIICHUE,
uHTtepdepeHnus, audpakuus W MOOJApU3alus CBeTa, JHUCIEPCHs CBETa,
dbotornexTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSBHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  PA3JUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIECCHI), HUCIHONB3YsS (PU3NUecKue BETUUUHBI:
AIEKTPUUYECKUI 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HAMNpPsHKEHUE, JICKTPUYECKOe
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs cuia, paboTa Toka,
WHIYKIMST MAarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHra, WHIYKTUBHOCTH
KaTYIIIKH, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOTO IOJIEH, MEepUojJ M YacroTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHUjla TOKa B IpOIECCE
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJAa JIMH3BI, MPU ONHCAHUM TPABUIBLHO TPAKTOBATH (PU3MUYECKHI
CMBIC]T HCIIOJIb3YEMBbIX BEJIWYWH, HMX OO0O3HAUCHUS W E€JIUHMIIbI, YKa3bIBaTh
dbopmyIibl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTUMHU
BEJINYMHAMU;



ONMUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIb3YS
dbu3nUecKkrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaa, YHEPTUs CBS3H
aTOMHBIX SiZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUM CMBICT
UCIIOJIb3YEMbIX BEJIUYUH, MX O0O3HAUEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSA3BIBAIONINE JIaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajljIeIbHOTO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHe DiHIITEHHa M pororddekTa,
3aKOH COXPaHEHWsS! HHEPTUHU, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI0 4HCIa, MOCTynaTrsl bopa,
3aKOH PaJMOaKTUBHOIO pacmnajia, Ipu 3TOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa, €r0 MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlBl, 00JACTH)
MPUMEHUMOCTH;

OTPENIeNATh HAIPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOT'O TOJISI TPOBOTHUKA
C TOKOM, criibl AMmriepa u cuibl JIopeHna;

CTPOUTh M OIKCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh mpoOieMy/3aady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISTh MPSAMbBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYWH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH C HCIOJIb30BaHUEM
OPSMBIX M3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATh
pe3yJbTaThl MOJYYCHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIUYUH B BUJE TaOJUIl U
rpaduKoB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM HUCCIICIOBAHMUS;

coOJro1aTh MpaBmia 0€30MacHOrO TpyJa MpPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-WCCIICOBATEIHCKON W TPOCKTHOU
NESTENPHOCTH C HMCIOJIB30BAHMUEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000Opy10BaHUS;

pemarb pacy€éTHbIe 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4u



BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACHATH (DU3MUECKHE BEIUYUHBI U (POPMYIIHL,
HEOOXOUMbIE JUIsl €€ pellleHus, MPOBOJAUTh PACYETHl U OLIEHUBATh PEATbHOCTD
HOJIyYE€HHOT0 3HaueHusl (PU3NUYECKOMN BETNUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKH HEMTPOTHUBOPEUUBYIO
LENOYKY pPACCYXIACHUN C ONMOpOoi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS;

UCTIONB30BaTh  MpPH  pEIIEHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPECTaBIICHUS YYEeOHOW M HAy4YHO-TOMYJIIPHON MH(POPMALIMU, MMOTYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3jNyaTh yCIOBHUS UX O€30MaCHOr0 HUCIIOIb30BaHUS B ITOBCEIHEBHOM
KU3HY;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO MHpPAa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 6e30MacHOCTH MPU OOpaIIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHNUS B OKPYKAIOILIEH CpeJIe;

paboTaThb B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyHIbl, PalMOHAIBHO pACHpPEleNsITh OOS3aHHOCTU U
IUTAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJIeKBAaTHO OLIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPpUBAEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
KoanuectBouacos JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB u
(uudposbie)
n/m TEMIIPOTrpaMMblI Bcero Kontpoabubiepaborsl  I[IlpakTnueckuepadoTsl

o0pa3oBaTe/bHbIEpPECYPChI

Pa3znea 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUA

11 ®u3uKa U METOABI HAYYHOI'O 9 bubnnorexa [JOK
' MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroromnopazaery 2
Paznen 2.MEXAHUKA
bu6mmorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBICOXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroronopasaeny 18

Pasznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMHUKA

OCHOBBIMOJIEKYJISIPHO- bubmumorexa [IOK
3.1 . 9 1
KUHETUYECKONTEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEITEpMOZIHAMIIKH 0 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUS 5 bubnuoreka [IOK
' BemiecTBa. Ma3oBbIe MEPEXO/IbI https://m.edsoo.ru/7f41bf72

Hroromopazaeny 24


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

Pazgen 4.9JIEKTPOAUNHAMUKA
4.1 OneKTpocTaTHKa

[TocTOAHHBIN JIEKTPUUECKUI

4.2
ToK. TokH B pa3nuuHBIX cpenax

Uroronopaszneny

PesepBHOEBpEMA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

10

12

22

68

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Kosmm4ecTBo yacos DJIeKTPOHHBIE MU (PPOBBIE
n/ Tema ypoka B Koutpoans  Ilpakrtu- JlaTa oOpa3oBaTte/ibHbIE
cero
L HbIE YyecKHe U3YYeHUs pecypchl
padoThbI padoThbI
1 duznuka — Hayka o npupone. Hayunsie MeTosl 5 09 bubnuorexa [JOK
[I03HAHUS OKPYIKAOLIEr0 MUpa ' https://m.edsoo.ru/ff0c32e2
Ponb 1 MmecTo ¢usuku B HOpMUPOBAHUA
2 COBPEMEHHOU ia YHON K(z I;I/IHIE)I MHpa, B 6.09 bubnnorexa [IOK
P Y P up ’ ' https://m.edso00.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOICH
Mexanunueckoe nBukenre. OTHOCUTEIBLHOCTD
3 MeXaHW4YeCKOro NBIKeHM. Ilepemernienne 12.09 Eubmiorexa HOK
A -+ iepeMett ’ ' https://m.edso0.ru/ff0c3508
CKOPOCTh, YCKOpPEHHUE
bu6mmoreka [JOK
4 PaBHOMEpHOCTIPAMOJIIMHEMHOE IBIKECHIIE 13.09
proctip A https://m.eds00.ru/ff0c3620
bub6mmorexa [JOK
5 PaBHOYCKOpEHHOECTIPIMOITHHETHOE IBIKEHHE 19.09
ycekop p A https://m.edsoo.ru/ff0c372¢
6 CBoOosHOE majieHne. Y CKopeHrue cBOOOIHOTO 20,05 bubnmnorexa [JOK
naJieHus ' https://m.edsoo.ru/ff0c39cc
7 KpuBonnHneiiHoe nBuxenue. J(BmkeHne 26.09 bu6nuorexa [IOK
MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
[Tpuniun oTHOCUTENbHOCTH [ amuies.
8 HMuepuunanbabie cucTeMbl oTcueTta. [lepBoiit 27.09 bubmmorexa LOK
pH - 1ep ' https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca tena. Cuna. [IpuHIMn cynepno3uiuu
9 cui. Bropoii 3akod HeloToHA 1719 MaTepHanbHON 3.10 bubnnorexa [IOK
: p A p ’ https://m.edsoo.ru/ffOc3be8
TOYKHU
10 Tperuit 3akoH HeroToHA U151 MaTepHaibHBIX 4.10 bubnuoreka [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11

12

13

14

15

16

17

18

19

20

3aKoH BCEMUPHOTO TATOTeHUs. CHiia TSKECTH.
[lepBaskocMU4ECKasICKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenus. Cuna
COINPOTUBIICHUS IPU JBUKEHUU TEJa B
KUJKOCTHU WU ra3e

[ToctynarenbHOE M BpaniaTeIbHOE JBHKCHUE
a0COIIOTHO TBEPAOTO Tesia. MOMEHTCHUIIBI.
[1imeuocuel. Y ClnoBUsSpaBHOBECUITBEPAOTOTENA

NMiynbc MaTepraIbHON TOYKH, CUCTEMBI
MaTEpHaIbHBIX TOYEK. MIMITynbC cuibl. 3aKOH
COXPaHEHHs UMITyJIbca. PeakTHBHOEIBHIKEHUE

PaGora u moutHocTs cuiibl. Kunernueckas
SHEPTUsl MAaTEPUAIILHON TOYKH.
TeopemMaoOM3MEHEHUNKUHETUYECKOW SHEPTUI

[loTenumansHas sHeprud. [loTeHnmanbHas
SHEPrus yrnpyro aehOopMUPOBAHHON MPYKUHEI.
[ToTeHmanpHasIHEPTUATEIABOTUZUIIOBEPXHOCT
n3eMIn

IToTeHIManbHBIE U HENOTEHIIMAIBLHEIC CUITEI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI
TeJ. 3aKOHCOXPAHCHUSIMEXaHUYECKON YHEPTUU

JlaGopatopnas pabota «lccnenoBanue cBsizu
paboThI CUIIBI ¢ UBMEHEHUEM MEXaHHYECKOU
SHEPTUU TeJla Ha TIPUMEPE PACTDKEHHS
PE3HHOBOTO KTyTa»

Konrponbnas padora no reme «Kunematuka.
Jlunamuka. 3aKOHBI COXPaHEHUS! B MEXaHUKE»

10.10

11.10

17.10

18.10

24.10

25.10

7.11

8.11

14.11

15.11

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubmnoreka LJOK
https://m.edsoo.ru/ff0c41a6

bubmnoreka LJOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c461a

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

22

23

24

25

26

27

28

29

30

31

32

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU. bpOyHOBCKOEIBUIKEHHUE.

Huddysus

Xapakrep ABHKEHUS U B3aUMOICHCTBUS YaCTULL
BelecTsa. Mozenu CTpoeHus ra3oB, )KUIKOCTEN
U TBEPABIX TEI

Macca moneky:n. KoandyecTBo BelecTsa.
[TocTostHHast ABoraapo

TermnoBoe paBHOBecue. Temnepatypa u €€
n3mepenue. [lkanaremneparypllenscus

Wneanbhsiii raz B MKT. OcHOBHOE ypaBHEHME
MKT

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KUHETHUYECKOW SHEPTUHU IBUKEHHS MOJIEKYJI.
YpasaenueMeHneneesa-Kianeiipona

3axon/lanpToHa. ["a30BBI€3aKOHBI

Jlaboparopnas pabota «MccnenoBanue
3aBHCHMOCTH MEXKIY MapaMeTpaMu COCTOSTHUS
pa3peKeHHOTr0 raza»

N3onporuieccsl B U1€aJIbHOM I'a3e U UX
rpaduyueckoe mpeCcTaBIeHue

BuyTpeHHss sHEprusi TEPMOAMHAMUYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHUS.
KonunuecTBotennotel u paboTa.
BHyTpeHHASHEPT U0 AHOATOMHOT OUA€aTbHOTOT
aza

Bunsitennonepenauu

V nenbHas TeIIOEMKOCTE BelecTBa. KonmnuecTso
TEIUIOTHI MPH TEIUIONepeIaye.
AnuabatHelimporecce

21.11

22.11

28.11

29.11

5.12

6.12

12.12

13.12

19.12

20.12

26.12

27.12

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36
37

38

39

40

41

42

43

44

45

46

47

IlepBblil 3aKOH TEPMOAVHAMUKH U €T0
IIPUMEHEHUE K U30IIpoLeccaM

HeobOpatumocTs nporieccoB B mpupoze. Bropoit
3aKOH TEPMOJUHAMUKHI

[Tpunmun gevictBust u KII1/I TernmoBoi MamrHbl

[uxn Kapuo u ero KI1J]
DKOJIOTUYECKHETIPOOIEMBITETNIOIHEPTETUKH

O6o06maromuii ypok «MonekysipHas pu3nka.
OCHOBBI TEPMOJMHAMUKI

KontponbHas pabota no teme «MonekynspHas
¢uznka. OCHOBBITEPMOIUHAMUKI
[TapooGpazoBanue u konaeHcanus. Vcnapenue u
KUTICHUE

AOCom0THAs ¥ OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa. Hacelmennsiitnap

TBépnoe teno. Kpucramnmueckue u amopHbie
Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMEHHbIEMATEPHUAIIBI
IInaBnenue u kpucramumsanus. Y gesbHas
TeruioTa miasiaeHus. Cyonumanus

YpaBHeHHeTEIIOBOro0ananca

OnexTpuszanus Tea. JNeKTpudeckui 3apsa. Jsa
BHJIA 3JIEKTPUUECKHX 3apsiioB

[TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOTHUKH.
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa
B3aumogeiictBue 3apsanoB. 3akoH Kyiona.
TodeuHbIi JIEKTPUIECKUI 3apsiT

16.01

17.01

23.01

24.01
30.01

31.01

6.02

7.02

13.02

14.02

20.02

21.02

27.02

28.02

5.03

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5efc

bubmnoreka LJOK
https://m.edsoo.ru/ff0c6230

bubmnoreka LJOK
https://m.edsoo.ru/ff0c600a

bubmnoreka LIOK
https://m.edsoo.ru/ff0c6938

bubmmorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6820

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6morexa [JOK
https://m.edsoo.ru/ffOc6bcc

bu6morexa [JOK
https://m.edsoo.ru/ff0c6ce4



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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Hanpsx€HHOCTB 3JIEKTPUYECKOTO IOJIS.
[TpuHIUI CyNIEPIIO3ULIUH 3JIEKTPUYECKUX MTOJIEH.
JInHnnHaNpsKEHHOCTH

Pabota cuit 3eKTpoCTaTUYeCKOrO MOJIS.
Ilorennuain. Pa3HoCcThIOTEHIINAIOB

HpOBOI[HI/IKI/I " JUDJICKTPUKU B
SJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJ'ICKTpI/ILICCKaHHpOHI/IHaeMOCTB

DnekTpoémMkocTh. KoHnagencarop

D1eKTPOEMKOCTD TIIOCKOTO KOHICHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCaTopa

Jlaboparopuas padota "M3mepeHue
AIIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMIT AENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBAJIBHOTO anmnapara,
CTPYWHOTO MPUHTEpA.
DJIeKTpOoCcTaTUYECKAsI3aIUTa.
3a3eMIIEHUEINEKTPOIpUOOpOB

DNEeKTpUUECKU TOK, YCIOBUS €To
cymectBoBanus. [loctosnubli TOK. Cuia ToKa.
Hanpsokenne. ConpoTuBiieHue.
3axkonOMaIstydacTKaIenu

[TocnenoBarensHOE, TapaieTbHOE, CMEIIAHHOE
coeIMHEHUe MPOBOIHUKOB. JIabopaTtopHaspabora
«M3yyeHnecmMenaHHOroCoe IMHEHUSIPEIUCTOPOBY»
PaboTta 1 MOUTHOCTB 3JIEKTPUUECKOTO TOKA.
3akon/lxoyns-Jlenua
3axon OMa 171 OJIHOM (3aMKHYTOI1)
ANeKTpuuecKon uenu. Koporkoe 3ampikaHue.
Jlabopartopnas padota «3mepenune 3/C

6.03

12.03

13.03

19.03

20.03

26.03

27.03

2.04

3.04

9.04

10.04

bubmuoreka [{OK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmnoreka LJOK
https://m.edsoo.ru/ff0c7018

bubmnoreka LJOK
https://m.edsoo.ru/ff0c7126

bubmmorexa [JOK
https://m.edsoo.ru/ff0c72c0

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

bu6morexa [JOK
https://m.edsoo.ru/ff0c7838

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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HCTOYHHKA TOKA U €TI0 BHYTPCHHETO
CONIPOTUBJICHUSA»

DJEeKTPOHHAS MPOBOAMMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTyPhl.
CBepXImpoBOJIMMOCTh

DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBa
ANIEKTPOHHBIX ITyUYKOB

[TorynpoBOIHUKH, UX COOCTBEHHAs U
puMecHas nmpooaumocts. CBoiicTBap—Nn-
nepexo/a. [loaynpoBoHUKOBBIETIPUOOPHI

DJIEKTPUUYECKHI TOK B pacTBOpax M paciijiaBax
AJIEKTPOJIUTOB.
DNEKTPOIUTHUYECKASTUCCOLAALNS. DIICKTPOIIN3

DNeKTpUUYECKHil TOK B razax. CaMmocTOATEIbHbII
Y HECAMOCTOSTENbHBIN pa3psia. Monuus. [1nazma

DrexTpuyeckrue NpuOophl U yCTPOICTBA U UX
MPaKTHYECKOe MPUMEHEHHE.
[TpaBmiaTeXHUKUOE30MaCHOCTH

O000maIMUIYPOK «INEKTPOIMHAMUKAY)

KoHnTtponbHas paboTa mo TeMe «DIeKTpOCTaTHKA.
ITocTosiHHBIN 3JIEKTpUYECKUM TOK. TOKH B
Pa3IMYHBIX Cpelax»

Pesepubril ypok. KonTponbsHas paboTa mo teme
"OnexrpoguHamMuka"

PesepBHbIil ypok. O000MIaOMuUN YPOK IO TEMaM
10 knacca

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

68

16.04

17.04

23.04

24.04

30.04

1.05

7.05

8.05

14.05

15.05

bubmmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82bha

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

bu6morexa [JOK
https://m.edsoo.ru/ff0c8a8a

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [{OK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
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-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

®usnka: ba3osblil ypoens: 10 kiace: yueonuk/ Mskues I'.5.,ITerpoBa M.A., CrenaHos
C. B. u ap. — 2 usn., crepeorturt. — M.: [Ipoda, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

1. ®enepaiibHbIil TOCYyAapCTBEHHBIH 0Opa30BATEIbHBIA CTAaHIAPT CpPEIHEro (IOJIHOTO)
obmero obpazoBanus. Crapmas mkona. 10-11 kmaccel. - YTBepxknaeH npukazom Ne 413
MunoOpnayku Poccun.

2. ®usuka: bazoselii yposenb: 10 kiacc: yueOnuk/ Mskuies I'.5.,ITetposa M.A., CrenanoB
C. B. u ap. — 2 uzn., crepeortur. — M.: [Ipoda, 2020.

4. IlapdpentreBa H.A. Coopuuk 3amau no ¢usuke. 10-11 xnaccel. — M.: Ilpocsemenue, —
2022.

5. Illunos B.®. Iloypounoe mnanupoBanue mno ¢usuke. 10-11 kmaccsl. ITocobue s
yuutesnei oomeoOpa3osat. opranuzanuil. - M.: [Ipocsemenue, 2021.

6. Mapon A.E., Mapon E.A. ®usuka 10 ki. unakruueckue marepuaisl.- M.: [Ipoda, 2021
7. Mapon E.A. ®uszuka. 10 k1. OnopHbie KOHCIIEKTHI M pa3HOypoBHEBbIE 3ananus.- CII6.:
00O «Buxropus miroc», 2020.

8. Cranpmaptsl BTOporo mnokxojieHus. [IpumepHble mporpaMMbl M0 y4eOHBIM IpeaMeTaMm.
@usuka 10 — 11 kimaceel. — M.: «IIpocBemenue», 2022.

9. Cranpaptel Broporo mnokojieHusi. IlpumepHas ocHOBHasi oOpaszoBareibHas Hporpamma
oOpazoBatensHOro yupexaenus. OcHoBHas mkona.— M.: [IpocBemienue, 2022.

10. PeimxeBuu A.I1. CoopHuk 3a71a4 o pusuke. 10 — 11 kmace. — M.: lpoda, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1 www.uchportal.ru -yuurensckuii moprat

2 http://markx.narod.ru/pic/ - ¢pusuka B mkore.

3 http://festival.1september.ru/articles/ - ¢ectuBans nemarorumueckux wuueit «OTKPBITBINA
YPOK».

4 http:/lwww.fizika.ru/ - caiit qis yunteneit GU3NKU U MX YICHHKOB.

5 http :// school - collection . edu . ru / - enunas xomnexuus [{OPos.

6 http://www.physics.ru/ - maTepuaisi mo ¢pusnke

OtkperTeiii 6ank 3aganuit ®UIIH, https://school.mipt.ru,

3anumatenbHas pusuka B Bonpocax u orsetax (https://elkin52.narod.ru/),
CoBpeMeHHast pu3nKa B 3a/1a4axX. 3a7a49M MOBBIIIICHHOM

TPYJAHOCTHU U "MOBBIIIEHHOW HHTEPECHOCTH"



